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APPENDIX B STRUCTURE AND DOCUMENT MAPPING 

SECTION (I) APPLICANT DETAILS 

No. Information requirement Section1 Pages 

1 NAME, ADDRESS, IDENTIFICATION NUMBER TELEPHONE NUMBER AND EMAIL 

ADDRESS OF APPLICANT: 

IF THE APPLICANT IS A SOUTH AFRICAN CITIZEN A COPY OF THE IDENTITY DOCUMENT 

SHALL BE SUBMITTED TO THE AUTHORITY; AND 

IF THE APPLICANT IS A FOREIGNER A COPY OF THE PASSPORT AS WELL AS PROOF OF 

STATUS SHALL BE SUBMITTED TO THE AUTHORITY 

IN THE CASE OF COMPANIES: 

A COPY OF THE COMPANY’S REGISTRATION CERTIFICATE; AND 

THE NAME AND ADDRESS OF DIRECTORS AND/ OR PRINCIPAL EXECUTIVES 

I-1 

Vol 1: Section D 

20 

2 ANNUAL REPORT OF THE APPLICANT AND ITS MAIN SHAREHOLDERS FROM THE 

PREVIOUS THREE YEARS (WHERE AVAILABLE) 

I-2 

Vol 1: Annexure 

L.1 

20 

3 FULL PARTICULARS OF THE EXPERIENCE AND EXPERTISE OF THE APPLICANT, ITS 

PARTNERS, SHAREHOLDERS, SUPPLIERS AND CONTRACTORS IN THE BUSINESS 

I-3 

Appendix B-I.4 

21, 267 

4 EXTENT OF BENEFICIAL OWNERSHIP OF THE APPLICANT BY HISTORICALLY 

DISADVANTAGED PERSONS: EXTENT OF BENEFICIAL OWNERSHIP BY WOMEN; EXTENT 

OF BENEFICIAL OWNERSHIP BY THE YOUTH; AND EXTENT OF BENEFICIAL OWNERSHIP 

BY THE DISABLED. 

I-4 

Vol 1: Section F 

 

21 

SECTION (II) DESCRIPTION OF SERVICE 

No. Information requirement Section2 Pages 

1 DESCRIPTION OF SERVICE TO BE PROVIDED II-1 24-27 

2 PROPOSED ANNUAL COVERAGE, ROLL-OUT INCLUDING THE EXACT AREAS AND 

LOCATION COVERED 

II-2 27-34 

SECTION (III) CONSTRUCTION OF THE NETWORK 

No. Information requirement Section3 Pages 

1 AVAILABILITY AND EXPERIENCE OF PLANNING AND PROJECT MANAGEMENT 

CAPABILITIES REQUIRED FOR CONSTRUCTION OF THE NETWORK 

III-1 38-58 

2 MECHANISMS USED FOR THE PLANNING OF ANY RADIO COMPONENT OF THE NETWORK III-2 58 

3 PLANS TO ACQUIRE RESOURCES SUCH AS ACCESS TO SITES, OTHER PROPERTY, 

TECHNOLOGY, PERSONNEL AND CAPITAL 

III-3 58-65 

SECTION (IV) BUSINESS PLAN 

No. Information requirement Section4 Pages 

1 FUNDAMENTAL ASSUMPTIONS FOR THE BUSINESS PLAN WITH FINANCIAL FORECASTS 

FOR A MINIMUM PERIOD OF THREE YEARS 

IV-1 71-77 

2 A MARKET ANALYSIS OF THE SERVICES CONTEMPLATED TO BE OFFERED THROUGH 

THE RADIO FREQUENCY SPECTRUM LICENSE APPLIED FOR, INCLUDING FORECAST 

DEMAND 

IV-2 78-81 

3 DESCRIPTION OF PRODUCTS AND SERVICES TO BE OFFERED THROUGH THE RADIO 

FREQUENCY SPECTRUM LICENSE APPLIED FOR 

IV-3 82-84 

                                                

1 Refers to Volume 2, unless specified otherwise 
2 Refers to Volume 2, unless specified otherwise 
3Refers to Volume 2, unless specified otherwise 
4 Refers to Volume 2, unless specified otherwise 
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4 DESCRIPTION OF THE PRICING STRATEGY FOR PRODUCTS AND SERVICES TO BE 

OFFERED THROUGH THE RADIO FREQUENCY SPECTRUM LICENSE APPLIED FOR 

IV-4 84-85 

SECTION (V) TECHNICAL INFORMATION (RADIO SYSTEM DESIGN) 

No. Information requirement Section5 Pages 

1 FULL INFORMATION OF THE TECHNOLOGY TO BE IMPLEMENTED. THIS SHOULD BE 3GPP 

TECHNOLOGIES INCLUDING LTE 

V-1 

V-5 

96-101, 

118-122 

2 APPROACH TO NETWORK DEVELOPMENT AND EXPANSION. THIS SHOULD BE BASED ON 

CAPACITY DEMAND AND COVERAGE REQUIREMENTS 

V-2 102-108 

3 DESCRIPTION OF ALL THE RELEVANT OR IMPORTANT INTERFACES IN THE NETWORK. 

THIS DEPENDS ON THE TECHNOLOGY. THE INTERFACES ARE BASED ON THE 3GPP 

TECHNOLOGY ARCHITECTURE    

V-3 109-115 

4 REQUIREMENTS FOR INTERCONNECTION TO OTHER TELECOMMUNICATION NETWORKS 

OR SERVICES AND TRANSMISSION MEDIUM AND LINKS REQUIRED   

V-4 116-117 

5 UPGRADE OF THE NETWORK TO ACCOMMODATE NEW STANDARDS AND TECHNOLOGY 

DEVELOPMENTS 

V-1 

V-5 

96-101, 

118-122 

6 COMPLIANCE WITH RECOGNISED INTERNATIONAL STANDARDS AND SPECIFICATIONS V-6 

Appendix B-V.1 

Appendix B-V.2 

Appendix B-V.3 

122-123. 

268-270 

7 DETAILS OF RADIO PLANNING INCLUDING METHODS TO RESERVE FREQUENCY V-7 

Vol 3: Section A 

124 

8 APPLICANTS MUST PROVIDE DIAGRAMS OR SKETCHES OF PROPOSED OPERATIONS V-8 

V-14 

125-128, 

138-162 

9 ADHERENCE TO EMC SPECIFICATIONS V-9 

Appendix B-V.2 

129, 269 

10 THEORETICAL TRAFFIC VOLUME FORECASTS AND ALTERNATIVE ROUTING AND 

REDUNDANCY REQUIREMENTS 

V-10 130-131 

11 NUMBERING PLAN FOR THE SERVICE V-11 131-133 

12 QUALITY SYSTEMS DEPLOYED, AND QUALITY TARGETS USED V-12 

V-15 

V-19 

133-136, 

163-166, 

196-198 

13 DETAILS OF FIXED NETWORK PLANNING V-13 136-137 

14 PRESENTATION OF NETWORK PLANNING DATA IN THE FORM OF SCHEDULES, 

DIAGRAMS, TABLES AND MAPS FOR THE INITIAL PHASE AND TWO SUBSEQUENT 

PHASES 

V-8 

V-14 

125-128, 

138-162 

15 NETWORK MANAGEMENT, FAULT DETECTION, SERVICE AND MAINTENANCE 

MECHANISMS 

V-12 

V-15 

V-19 

133-136, 

163-166, 

196-198 

16 EQUIPMENT SPECIFICATIONS, TYPE-APPROVAL CERTIFICATES V-16 

Appendix B-V.3 

166-182, 

270 

17 REGULATORY REQUIREMENTS (ITU AND ACT) V-17 183-184 

18 TECHNICAL EXPERTISE V-18 185-195 

19 SERVICE-MONITORING CAPABILITIES V-12 

V-15 

V-19 

133-136, 

163-166, 

196-198 

20 CRITICAL EFFICIENCY FACTORS V - 20 199-223 

                                                

5 Refers to Volume 2, unless specified otherwise 
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OVERVIEW OF THE BROADBAND MARKET IN SOUTH AFRICA 

Connectivity landscape in South Africa  

Despite progress, the state of broadband in South Africa remains under-developed and 

marked by low levels of digital inclusion, broadband availability and affordability 

The overall demand of broadband connectivity in South Africa has increased, particularly in 

recent years with headroom for increased and improved broadband connectivity. As illustrated 

in Figure 1, South Africa experienced double-digit year-on-year data growth of approximately 

17% Compound Annual Growth Rate (CAGR) from 2011 to 2019; this growth has mimicked 

global trends with a strong migration from voice to data. The COVID-19 pandemic has further 

accelerated this growth in 2020, with growth mainly attributable to the “Work/study from Home” 

(WFH) practice and an increase in consumers’ uptake of video conferencing, video streaming, 

social networking activity, online shopping, and gaming. 

 
Figure 1 Composition of SA data traffic, 2011-2020 (%, PB)6 

South African Mobile broadband (MBB) has experienced significant growth with an 

exponential 55% CAGR in mobile traffic (refer to Figure 1 above). The mobile technology 

landscape in South Africa has rapidly evolved from 2G to next generation technologies, such 

as, 3G and 4G, which now have a population coverage of 99.7% and 92.8% respectively7. In 

addition, mobile operators are now introducing 5G commercial offerings and conducting 5G 

use case trials.  

Whilst this has taken place at a faster rate than other countries in Africa, the lack of spectrum, 

especially to market challengers, has hampered efficient technology deployment in South 

Africa. Therefore, despite progress, broadband connectivity within South Africa remains 

underdeveloped and is characterised by the poor quality of broadband availability: 

 Fixed broadband penetration is low with only two connections per 100 people8, 

equating to approximately 15% of the global average   

 Despite the 92.8% 4G / LTE population coverage, more than 56% of subscribers 

remain only 3G enabled, refer to Figure 2 

                                                

6 IDC 
7 ICASA, ‘The State of the ICT Sector Report in South Africa 2020’ 
8 World Bank, ‘Fixed broadband subscriptions (per 100 people)’ 
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Figure 2 South Africa’s technology evolution, by subscribers (2013 to 2020) (%)9 

 The average data consumption per smartphone user of 1.2 GB/month10 is 

approximately 17% of the global average11 

 Rural areas remain less developed with limited internet access; household mobile 

internet access is as low as 27% in rural areas of some provinces12; and in many cases 

there is limited or no 4G / LTE network coverage  

 South Africa’s mobile network performance lags that of global operators, ranking 69th 

of 121 in the Network Readiness Index13 measure of access to technology 

 It is widely recognised that both broadband connectivity and digitisation are key to 

ensure that countries advance their digital economies. South Africa is ranked 59th of 

63 by the IMD Digital Competitiveness Index technological framework, indicating a 

high level of immaturity in preparation for digital service provision14  

A key contributing factor to the poor state of broadband has been stated as the historically 

high data prices offered by the entrenched Mobile incumbents viz.; MTN and Vodacom. Figure 

3 below refers to World Bank analysis that concludes the bottom eight socio-economic deciles 

in South Africa cannot afford broadband; with connectivity packages greater than 5% share of 

income per capita being categorised as unaffordable15.   

                                                

9 TeleGeography, ‘Globalcomms database – South Africa’ 
10 TeleGeography, ‘Globalcomms database – Data Traffic’ 
11 Ericsson, ‘Mobile data traffic outlook’ 
12 ICASA, ‘The State of the ICT Sector Report in South Africa 2020’ 
13 Portulans Institute, ‘Network Readiness Index’ – Ranks countries across mobile & handset prices, households internet access 
pen., 4G mobile network coverage, FBB subs, international internet BB, internet access in schools 
14 IMD ‘World Digital Competitiveness Ranking 2019’ – Ranks countries across their ability to meet business requirements 
through voice & data, 3G & 4G markets, wireless BB and penetration, no. of internet users per 1,000 people, average internet 
bandwidth speed & manufactured exports’ 
15 World Bank ‘Broadband affordability – We’re still not there yet’ 
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Figure 3 Broadband affordability in South Africa 

In addition, the average historic price of 1GB in South Africa has been 70% higher than the 

African median price, placing South Africa’s pricing at 27th out of 36 countries across Africa.  

This comparison is shown in Figure 4 and in Figure 5.  More recent Competition Commission 

(CC) recommendations have exerted pressure on MTN and Vodacom to reduce data prices 

by at least 30%16 

 
Figure 4 Comparison of 1GB price in South Africa versus 36 African countries (USD)17 

 
Figure 5 South Africa’s ranking for 1GB price against 36 African countries18 

Progress in delivery of affordable broadband in South Africa has been stunted for many years 

with the entrenched duopoly players MTN and Vodacom making it difficult for late market 

entrants to offer competitive products. Telkom Mobile’s focus on driving a data-led strategy 

                                                

16 Competition Commission 
17 Competition Commission, ‘Data services market inquiry 2019’ 
18 Competition Commission, ‘Data services market inquiry 2019’ 
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and market proposition has helped disrupt this.  Telkom Mobile has been transformational in 

driving down the cost of data in South Africa by providing value-rich broadband products and 

services to customers. 

Economic impact of broadband access 

Broadband access and digital inclusion are globally recognised drivers of economic growth 

and equitable societies. A recent Google and IFC study correlates a 10% increase in internet 

mobile penetration to a 2.5% increase in GDP per capita in Africa, greater than the 2% 

expected global increase19. UNCTAD recognises the positive effects of greater digitisation on 

value creation20,21 of which internet connectivity is a foundational enabler. 

The South African government has set an agenda for growth and equitable development as 

part of the National Development Plan (NDP) and this includes increasing employment from 

13 million to 24 million by 2030. Achieving these targets is becoming increasingly reliant on 

ubiquitous and affordable broadband, which will be accelerated with the promotion of 

sustainable competition. 

Role of wireless technology in driving South Africa’s digital inclusion  

Wireless technology will be the primary and most feasible means to deliver upon 

national broadband objectives 

Wireless technology will be paramount to rapid and feasible delivery of affordable, high quality 

broadband to all South Africans (rural and urban). The evolution of wireless technology has 

enabled operators globally to rapidly deploy low-cost broadband via mobile and Fixed 

Wireless Access (FWA) as a viable, cost effective network deployment strategy to enable 

broadband across the country. 

Telkom has played a critical role in the establishment of the fixed wireless access market, by 

being at the forefront of the products servicing this segment of the broadband markets - 

bringing connectivity to the underserved market at scale and a value compelling price point. 

                                                

19 Google and the International Finance Corporation, ‘e-Conomy Africa 2020’ 
20 United Nations Conference on Trade and Development, ‘Digital economy report 2019’ 
21 Value creation relates to productivity, value add, employment, income, and trade 
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KEY MESSAGES 

 Despite positive growth and overall progress made through infrastructure expansion, the state of broadband 

connectivity in South Africa remains under-developed, marked by low levels of digital inclusion, broadband 

availability and affordability fuelled by mobile market concentration  

 Broadband access & digital inclusion are major enablers to economic growth and an equitable society 

 Wireless technology will continue to be the primary means to deliver upon national broadband objectives to 

drive broader digital inclusion, economic and societal growth in South Africa 

 However, the dominant duopoly of MTN and Vodacom have for many years resisted transforming the delivery 

of affordable broadband access in South Africa 

 Instead, it has required the entrance of smaller operators to introduce more value-rich products into the South 

African mobile market for the benefit of consumers 

 Telkom Mobile‘s data strategy and market proposition, in particular, have been transformational in driving down 

the cost of data in the South Africa, providing more value for customers 

IMPACT OF COVID-19 ON THE TELECOMMUNICATIONS SECTOR IN SOUTH AFRICA 

COVID-19 has widened the digital divide, increasing inequality and cementing the 

criticality of broadband as an economic and social enabler 

COVID-19 has further widened the Digital Divide22 for the underserved. The criticality of 

broadband access was put into the spotlight during the pandemic. South Africa had hitherto 

experienced delays with making spectrum available and in response to the pandemic made 

available temporary additional spectrum allocations to operators to improve access and ease 

network congestion. 

Several common themes with a direct bearing on spectrum assignment have emerged since 

the outbreak of the pandemic and have relevance for the local market:  

 As lockdown regulations prescribed a shift to remote working and service delivery; 

high quality and affordable broadband became an essential service. Without 

broadband access, citizens would be excluded from parts of the labour market and 

access to education and health systems would be limited, resulting in potential lifelong 

disadvantage 

 The Digital Divide has widened. In parallel, to achieve the NDP targets it is even 

more reliant on ubiquitous availability of affordable broadband. Broadband 

acceleration is key, for in the absence of this, society and the economy will suffer rising 

levels of inequality and deprivation 

 Effective and sustainable competition between networks is essential. South 

Africa had already entered into a regressive economic growth period and this became 

exacerbated during the pandemic, triggering increased levels of unemployment in the 

country.  Customers including Small and Medium Enterprises (SMEs) have become 

more financially constrained; impacting on their ability to afford broadband services. 

To emerge out of this situation and to encourage the growth of sustainable market 

                                                

22 Refers to lack of access to connectivity and digital services 
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competition is required to promote efficiencies, exert downward pressure on prices, 

and ensure that operators are continually investing in network infrastructure and new 

technologies 

 Spectrum is an indispensable component in ensuring affordable and effective 

broadband access. The majority of South Africans access broadband via wireless 

technologies. Therefore, an equitable distribution of spectrum resources is a key 

determinant of market dynamics and thus broadband access  

Telkom played a critical role throughout COVID as an essential provider of broadband 

connectivity (fixed line, fixed-wireless and mobile services), enabling significant sectors of the 

economy to continue functioning. Telkom Mobile specifically, rapidly deployed the allocated 

temporary COVID spectrum, which provided Telkom Mobile access to sub-1 GHz spectrum 

for the first time, which, in conjunction with capacity bands allocated, resulted in significantly 

enhanced network coverage and throughput, despite traffic increases (refer to III-Construction 

of Network, section 1.1.2. for details on deployment and overall network coverage and 

throughput improvements). This is corroborated by a recent MyBroadband article which states 

that Telkom Mobile network had shown between 34% - 62% increase in download speeds 

because of the temporary spectrum deployment. 

In addition, we worked closely with Samsung, the National Department of Health (NDOH), the 

National Institute for Communicable Diseases (NICD) and the Council for Scientific and 

Industrial Research (CSIR) to develop a novel track and trace solution to identify people who 

may have contracted COVID-19. This system is designed to consider South Africa’s unique 

circumstances which include high-income inequality, poverty, and overcrowding. 

KEY MESSAGES 

 COVID-19 has widened the Digital Divide and increased inequality. The corrective impact of broadband as 

an economic and social enabler for all South Africans cannot be overstated 

 The intervention by the South African government to allocate temporary spectrum is welcomed by industry.  

However, a more permanent solution for spectrum assignment on an equitable and pro-competitive basis 

is required, placing importance on the upcoming spectrum auction process  

 Telkom played a critical role throughout COVID-19 as an essential provider of broadband connectivity, 

using the temporary COVID-19 spectrum allocated to rapidly enhance network coverage and throughput 

COMPETITIVE LANDSCAPE 

Highly concentrated mobile market 

The South African mobile market remains highly concentrated, dominated by MTN 

and Vodacom 

It is widely accepted that the South African Mobile market is highly concentrated, dominated 

by Vodacom and MTN. Despite inroads made by Telkom Mobile and other smaller operators, 

South Africa’s mobile market remains highly concentrated; scoring 3,413 on the Herfindahl–
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Hirschman Index23, and is significantly above the 2,500-threshold considered as highly 

concentrated.  

 
Figure 6 South African mobile market revenue share (%) 

Vodacom and MTN have a combined revenue market share of almost 80% as can be seen in 

Figure 6. Late entrants, Cell C and Telkom Mobile, have struggled with neither managing to 

meaningfully grow revenue market share. Importantly, when collectively analysing revenue 

share with market subscriber shares as shown in Figure 7, it also becomes evident that the 

smaller operators have lower ARPUs thus placing emphasis on smaller players being able to 

sustainably exert competitive pressure in the market. 

 
Figure 7 South African mobile market subscriber share (%) 

The mobile market, hamstrung by the entrenched duopoly and constrained operating 

conditions due to sub-optimal spectrum allocation, has had limited growth with a 5.6% CAGR 

from 2015-2019, experiencing comparatively low data growth of 38% CAGR for this period 

versus the global average of 69%. As mentioned in the earlier section, Connectivity landscape 

in South Africa, a key contributor to low growth is the prohibitive data pricing offered by the 

duopoly, discriminating against entry-level customers.  This is illustrated in Figure 8 and Figure 

924, also showing that the pricing exceeds benchmarks. 

                                                

23 Herfindahl–Hirschman Index is a well-known measure of market concentration 
24 Competition Commission, ‘Data Services Market Inquiry 2019’ 
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Figure 8 Vodafone 1GB tariffs across Africa, 2019 (USD) 

 
Figure 9 MTN 1GB tariffs across Africa, 2019 (USD) 

In addition to above average tariffs, Figure 10 25 illustrates the significant discrepancies evident 

between the implied price/GB across bundle sizes, thereby further discriminating against 

entry-level consumers. Increasing competition needs to be a top ICASA priority to improve 

digital inclusion by ensuring ubiquitous access to affordable broadband for all. 

 
Figure 10 Example of Vodacom's price discrimination by bundle size, 2019 (ZAR) 

Importance of spectrum as a competition enabler 

Unequal spectrum distribution, particularly in <1GHz band, is a key inhibitor of 

sustainable competition and broadband penetration, exacerbated by network sharing 

arrangements and temporary COVID-19 spectrum assignments 

Telkom Mobile, Cell C and MVNOs have found it difficult to compete at sustainable, profitable 

levels with incumbent MNOs. The main barriers are high capital investments to improve 

deployment of the network to ensure good quality and coverage, sub-optimal spectrum 

                                                

25 Competition Commission, ‘Data Services Market Inquiry 2019’ 
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holdings and barriers such as site acquisition and termination rates. These characteristics 

have entrenched the dominance of the two large operators. 

The importance of addressing structural issues are reflected in government policy. In the 2012 

NDP, SA Connect, 2016 Integrated ICT Policy and 2019 Ministerial Policy and Policy 

Direction, recognition of the key role of competition in delivering policy objectives is a core 

theme. Despite good policy intent, implementation in the telecommunications sector is less 

than optimal. In addition, lack of competition and long-term structural problems have been at 

the centre of recent regulatory inquiries. The 2019 Competition Commission’s Data Services 

Market Inquiry and MBB Services Inquiry both concluded structural advantages have enabled 

the incumbents to maintain their dominant positions; and resultantly competition and pricing 

remains ineffective. 

Inadvertent of policy objectives, four network sharing arrangements, summarised in Table 1, 

between Vodacom, MTN and smaller operators, provide incumbents control over significant 

amounts of additional spectrum (refer to Figure 11) without accompanying spectrum licenses.  

Table 1 Details of Vodacom and MTN’s roaming agreements with smaller operators 

 Operator roaming Operator roamed upon Spectrum band Spectrum amount 

1. Vodacom Rain 1 800 & 2 600 MHz 2x12MHz, 10 MHz and 

20 MHz 

2. MTN Liquid Telecom 1 800 MHz 2x12MHz 

3. MTN Cell C 900, 1 800 & 2 100 MHz 22, 24 & 30 MHz 

4. Vodacom Liquid Telecom 3 500 MHz 56MHz 

 
Figure 11 Comparison of spectrum holdings before (left) and after (right) the spectrum agreements 

This additional spectrum has further enabled already dominant MNOs to retain and attract 

customers by delivering a higher Quality of Service (QoS). QoS is an area in which smaller 

operators have consistently struggled to compete, as illustrated in Table 2, leaving only MTN 

and Vodacom consistently competing for best network status. 
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Table 2 Opensignal network quality metric category winners, 2017 – Jan 202026 
 

2017 2018 2019 2020 

Download speed 4G MTN/VC MTN/VC MTN MTN 

Download speed 3G VC VC VC Cell C 

Download speed overall (experience) MTN/VC MTN/VC MTN/VC MTN 

Latency 4G VC MTN/VC VC MTN 

Latency 3G VC VC VC VC 

Availability 4G MTN/VC MTN MTN MTN 

Video experience - - MTN/VC MTN 

Upload speed experience - - VC MTN/VC 

Voice app experience - - - VC 

The COVID-19 spectrum allocation has exacerbated the uncompetitive dynamic, by further 

increasing spectrum available to MTN and Vodacom. In addition, this has allowed incumbents 

to launch 5G services using the 3 500 MHz COVID-19 temporary spectrum; allowing the sign-

up of premium early adopting 5G customers and establishing a powerful 5G brand. Prolonged 

market distortion resulting from unequal spectrum assignments will have long-term negative 

consequences unless significant pro-competitive measures are taken to address the situation. 

KEY MESSAGES 

 The MTN-Vodacom duopoly is a key inhibitor of broadband growth and affordability in South Africa - therefore, 

addressing the duopolistic market structure should be one of ICASA’s top priorities 

 Significant barriers to smaller competitors remain, who if adequately enabled through equitable spectrum, can 

play an important role in driving digital inclusion by improving broadband coverage and affordability 

 Unequal distribution of sub-1GHz spectrum is a critical barrier to competition in the South African mobile market 

 The Vodacom and MTN dominance has increased further due to the four network sharing arrangements and 

temporary COVID-19 spectrum assignments 

 Market distortion because of unequal spectrum assignments will have long-term negative consequences for 

the overall South African Mobile sector unless significant pro-competitive measures are taken to address this 

situation   

                                                

26 Opensignal 
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TELKOM MOBILE’S TRANSFORMATIVE ROLE IN SOUTH AFRICA’S MOBILE MARKET 

Overview of Telkom Mobile 

Despite being the 4th entrant and having a clear disadvantage with no sub-1GHz 

spectrum, Telkom Mobile has been a transformative force underpinned by a 

disruptive data-1st network strategy and ambitions to drive digital inclusion 

Telkom Mobile has been a significant transformative force in the market underpinned by a 

disruptive “data-first” strategy. This data-lead commercial strategy has informed the network 

design, as shown in Figure 12, 91% of sites were upgraded to 4.5G and more than 70% of 

sites were equipped with fibre backhaul.  

 

Figure 12 Telkom Mobile site type evolution, 2019-2021 (%) 

Despite the constraint of lack of sub-1 GHz spectrum access (as a result expanding coverage 

and providing customers with good coverage at existing sites is more expensive when 

compared to the duopoly), Telkom Mobile’s data-leadership strategy is beginning to bear 

fruits, with Telkom Mobile continuously growing its base and slowly gaining market share. 

From a subscriber perspective, we have increased our subscriber market share by 7+pp over 

the three years ending Q1 2020 (refer to Figure 7 South African mobile market subscriber 

share (%)), with mobile data subscribers accounting for 70% of our subscriber base. This has 

resulted in data revenue accounting for +70% of revenue, illustrated in Figure 13, 1.7x and 

2.1x greater than that of Vodacom and MTN, respectively. Figure 14 provides evidence of 

Telkom Mobile’s positive EBITDA evolution. 
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Figure 13 Telkom Mobile service revenue 

composition (ZAR m)27 

Figure 14 Telkom Mobile EBITDA/margin 

evolution (ZAR m, %) 

In addition, Telkom Mobile has led in the delivery of entry-level, value-rich broadband services 

to both urban and rural South Africans with a focus on FWA. Telkom Mobile launched the first 

dedicated large bundle FWA product in 2012 via 2 300 MHz, and subsequently launched the 

first unlimited LTE products in South Africa. Our LTE FWA network covers more than 50% of 

the population; and we continue to offer the most diverse and affordable range28 of FWA 

products and contracting options including portable FWA and MiFi devices for on-the-go 

connectivity. 

Based on the current Tier 2 MNO challenges and Telkom Mobile’s performance, Telkom 

Mobile is the only credible operator that has an opportunity to still challenge the duopoly with 

successful outcomes that will benefit the overall market. Future effective market competition 

is therefore dependent on enabling the success of Telkom Mobile 

KEY MESSAGES 

 Despite being the 4th entrant and constrained with no access to sub-1 GHz spectrum, Telkom Mobile has been 

a transformative force in the South African mobile market underpinned by a disruptive data-first network 

strategy and ambitions to drive digital inclusion for all 

 In a short period of time and facing serious headwinds, Telkom Mobile has emerged as the only credible player 

with the potential to disrupt the entrenched duopoly; however, this requires the right spectrum enablement  

UPCOMING SPECTRUM AUCTION 

The upcoming spectrum auction is an important opportunity for ICASA to promote 

competition within South Africa’s mobile sector 

Spectrum is a vital resource for MNOs - without it, operators cannot compete sustainably 

based on network economics principles. This has been especially apt in the Telkom Mobile 

scenario.  The GSM Association (GSMA) recognises the importance of spectrum across low, 

mid, and high bands in delivering widespread coverage and supporting 5G use-cases. 20 MHz 

of unpaired / paired low-band, 80-100 MHz of contiguous mid-band and 800 MHz of 

contiguous high-band (above 6GHz) is identified as sufficient for 5G service provision29.  

                                                

27 Telkom H1 FY2021 presentation 
28 Telkom’s prepaid FWA offerings are the most affordable in the South African market 
29 GSMA, ‘5G spectrum – GSMA public policy position’ 
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The upcoming spectrum auction presents ICASA with an opportunity to address the South 

African mobile market, promoting competition, boosting investment, productivity, and growth 

- and therefore key to enabling the long-term vision of being a clear data competitor across 

4G, 5G and beyond by 2030.  

KEY MESSAGES 

 Telkom Mobile will not achieve its disruptive ambitions without access to additional spectrum 

 Telkom Mobile requires sub-1 GHz spectrum to enable efficient network deployment, improve customer 

experience; and capacity spectrum to sustainably enable our data-first strategy.  

 Addressing our coverage and capacity constraints will allow Telkom Mobile to reduce reliance upon costly 

roaming services to deliver high quality connectivity services to our customers and avoid the risk of churn 
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I - APPLICANT DETAILS 

No. Information requirement Section30 Pages 

1 NAME, ADDRESS, IDENTIFICATION NUMBER TELEPHONE NUMBER AND EMAIL 

ADDRESS OF APPLICANT: 

IF THE APPLICANT IS A SOUTH AFRICAN CITIZEN A COPY OF THE IDENTITY 

DOCUMENT SHALL BE SUBMITTED TO THE AUTHORITY; AND 

IF THE APPLICANT IS A FOREIGNER A COPY OF THE PASSPORT AS WELL AS 

PROOF OF STATUS SHALL BE SUBMITTED TO THE AUTHORITY 

IN THE CASE OF COMPANIES: 

A COPY OF THE COMPANY’S REGISTRATION CERTIFICATE; AND 

THE NAME AND ADDRESS OF DIRECTORS AND/ OR PRINCIPAL EXECUTIVES 

I-1 

Vol 1: Section D 

20 

2 ANNUAL REPORT OF THE APPLICANT AND ITS MAIN SHAREHOLDERS FROM THE 

PREVIOUS THREE YEARS (WHERE AVAILABLE) 

I-2 

Vol 1: Annexure 

L.1 

20 

3 FULL PARTICULARS OF THE EXPERIENCE AND EXPERTISE OF THE APPLICANT, ITS 

PARTNERS, SHAREHOLDERS, SUPPLIERS AND CONTRACTORS IN THE BUSINESS 

I-3 

Appendix B-I.4 

21, 267 

4 EXTENT OF BENEFICIAL OWNERSHIP OF THE APPLICANT BY HISTORICALLY 

DISADVANTAGED PERSONS: EXTENT OF BENEFICIAL OWNERSHIP BY WOMEN; 

EXTENT OF BENEFICIAL OWNERSHIP BY THE YOUTH; AND EXTENT OF BENEFICIAL 

OWNERSHIP BY THE DISABLED. 

I-4 

Vol 1: Section F 

 

21 

 

                                                

30 Refers to Volume 2, unless specified otherwise 
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1. NAME, ADDRESS, IDENTIFICATION NUMBER TELEPHONE NUMBER & EMAIL, IN 

THE CASE OF COMPANIES: A COPY OF THE COMPANY’S REGISTRATION 

CERTIFICATE 

1.1. Name, address, identification number, telephone number and email address of 

applicant:  

Name: Telkom SA SOC Ltd 

Address: 61 Oak Avenue, The Hub Building, Highveld Park, Centurion 

Tel: +27 12 311 3576  

Email: SiphoMCEO@telkom.co.za 

1.2. If the applicant is a South African citizen a copy of the identity document shall be 

submitted to the Authority; and 

Not applicable 

1.3. If the applicant is a foreigner a copy of the passport as well as the proof of status 

shall be submitted to the Authority; and 

Not applicable 

1.4. In the case of companies, a copy of the Company’s registration certificate: 

A copy of Telkom’s registration certificate is included in Volume 1 of 3 Section D. 

2. ANNUAL REPORT OF THE APPLICANT AND ITS MAIN SHAREHOLDERS FROM 

THE PREVIOUS THREE YEARS (WHERE AVAILABLE) 

2.1. Annual reports 

The annual reports for 2018, 2019 and 2020 are attached to Volume 1 of 3 (See Annexure 

L.1). 

2.2. Name and address of directors and/or principal executives: 

Refer to Appendix B-I.1 and Appendix B-I.2 and to Volume 2 of 3 for details pertaining to 

Telkom’s directors and exco members, respectively. 

mailto:SiphoMCEO@telkom.co.za
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3. FULL PARTICULARS OF THE EXPERIENCE AND EXPERTISE OF THE APPLICANT, 

ITS PARTNERS, SHAREHOLDERS, SUPPLIERS AND CONTRACTORS IN THE 

BUSINESS 

Please refer to Appendix B-I.4. for details 

4. EXTENT OF BENEFICIAL OWNERSHIP OF THE APPLICANT BY HISTORICALLY 

DISADVANTAGED PERSONS: EXTENT OF BENEFICIAL OWNERSHIP BY WOMEN; 

EXTENT OF BENEFICIAL OWNERSHIP BY THE YOUTH; AND EXTENT OF 

BENEFICIAL OWNERSHIP BY THE DISABLED. 

Details pertaining to Telkom ownership structure is provided in Volume 1 of 3, Section F 

(“Ownership structure”).  
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II – DESCRIPTION OF SERVICES 
No. Information requirement Section31 Pages 

1 DESCRIPTION OF SERVICE TO BE PROVIDED II-1 24-27 

2 PROPOSED ANNUAL COVERAGE, ROLL-OUT INCLUDING THE EXACT AREAS AND 

LOCATION COVERED 

II-2 27-34 

 

 

 

 

  

                                                

31 Refers to Volume 2, unless specified otherwise 
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1. DESCRIPTION OF SERVICE TO BE PROVIDED 

1.1. Telkom Mobile’s spectrum auction objectives  

Telkom Mobile is at a clear disadvantage not having access to sub-1 GHz spectrum – with the 

biggest negative impact on our customers being a poor indoor coverage experience. The 

absence of coverage spectrum, i.e., sub-1 GHz, forces an inefficient and costly network rollout 

as additional sites are required to cover the same area with mid-band spectrum (1 800 MHz/ 

2 100 MHz); and further reduces the efficiency of our mid-band spectrum deployment to 

compensate and provide a coverage layer. In addition, the lack of access to sub-1 GHz 

spectrum gives Telkom Mobile little choice, but to rely upon costly roaming to provide high 

quality services nationally in South Africa. Telkom Mobile requires mid / high-band spectrum 

to effectively deliver services, address network capacity constraints and be able to deliver 

similar Quality of Service (QoS) as that offered by entrenched incumbents MTN and Vodacom. 

The objective for Telkom Mobile in the upcoming auction will be to secure future access to 

sub-1 GHz spectrum, and further augment our existing mid- and high-band spectrum holdings. 

Telkom Mobile has therefore modelled a scenario supporting the acquisition of the following 

spectrum bands in the upcoming auction; hereinafter, referred to as the “Nominal Spectrum 

Plan”: 

 4x5 MHz in 800 MHz band (generic lots) to enable efficient network coverage 

 2x10 MHz in 2 600 MHz band to provide additional capacity and offer competitive, 

high quality broadband products  

 1x2 MHz in 3 500 MHz band to complete the existing 28MHz in the 3 500 MHz band 

for capacity purposes.  In our Nominal Spectrum Plan, 3 500 MHz is deployed on a 

case by case basis for 5G access and is thus not specifically modelled 

As the outcome of the bidding process is not assured, sensitivity analysis has been included 

in our modelling to indicate how acquisition of 700 MHz (instead of 800 MHz) and 3 500 MHz 

(instead of 2 600 MHz) will impact network roll-out and our Business Plan. Telkom Mobile 

intends to consider all available spectrum lots during the auction. 

1.2. Services to be provided  

Telkom Mobile’s objective is to continue driving a market disruptive product and pricing 

strategy underpinned by three guiding principles: 

 Lead with data propositions and disrupt with voice 

 Generate the highest value/MB in the mobile market 

 Collaborate with over-the-top (OTT) players  

Telkom Mobile will use the acquired spectrum to both enhance customer experience of 

existing products through improved network quality; and continue data services-centric 
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disruption by sustainably offering an expanded range of competitive value-rich data products 

and digital services listed below (non-exhaustive): 

 High-capacity, high optionality, innovative mobile broadband product bundles, e.g., 

family sharing plans (FreeMe, Monate packages, etc.) and WFH packages for 

increased data demand for services such as WhatsApp, social media, video 

streaming, gaming etc. 

 A wide range of high-capacity LTE FWA services in both urban and rural areas e.g., 

Smart Broadband etc. 

 Diverse range of digital lifestyle services including financial services (e.g., Telkom 

One, Telkom Pay, Device Insurance, Telkom Plus, etc) supplemented by value-rich 

data bundles to enable access across South Africa and address the Digital Divide 

As Telkom Mobile’s network technology and architecture evolves there will be further 

diversification of the product set, to include more advanced data-services (not included in the 

3-year Nominal Spectrum Business Plan): 

 Internet of Things (IoT) solutions, such as smart devices (locks, home apps, etc.), 

smart grids, asset tracking applications 

 5G – technology evolution will allow for 5G FWA, enhanced Mobile Broadband 

(eMBB), Ultra-Reliable Low Latency Communications (URLLC) and massive 

Machine Type Communications (mMTC); and bespoke 5G Enterprise use cases, 

E.g., port management solutions, mining, and industrial manufacturing 

Market recognition of Telkom Mobile’s value-rich products and service 

The Tarifica Score32 has consistently recognised Telkom Mobile’s outperformance of its peers 

with regards to the value provided to customers across our products and services portfolio: 

 Since September 2018, Telkom Mobile has led all operators in total number of 

postpaid awards, driven by our lowest price per GB in most categories (refer to 

Figure II - 1)  

                                                

32 The Tarifica Score is a comprehensive globally established model used to measure consumer value for mobile and fixed line 
telecommunication plans relative to all other offers by peer group providers operating in the same country 
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Figure II - 1 No. of postpaid Top Value Plan Awards per month for all operators 

 For prepaid, Telkom Mobile has performed very well in the Top Value Plan awards 

(refer to Figure II - 2). We scored 93 points for our FreeMe 3 GB plan leaving a 

formidable 23-point scoring gap between the #1 and #2 positions  

  
Figure II - 2 Number of Top value plan awards over a year period for all operators for prepaid 

 In the Mobile Data-Only plans Telkom Mobile leads the category with a highly coveted 

11 awards, due to our competitive SmartBroadband prepaid and postpaid plans (refer 

to Figure II - 3) 

 
Figure II - 3 Top Mobile data-only Value Plan Awards in April 2020 
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KEY MESSAGES 

 The market continues to respond positively to Telkom Mobile’s disruptive data-focused product offerings; 

confirmed by Tarifica’s consistent recognition of Telkom Mobile’s performance relative to its peers with regards 

to the value provided to customers across our postpaid and prepaid offerings 

 Additional spectrum is imperative to enable and sustain Telkom Mobile’s data strategy objectives. An equitable 

spectrum holding will also improve Telkom Mobile’s customer experience through better network performance, 

specifically for indoor coverage and capacity at the cell edge 

 Telkom Mobile's objective is to continue driving a market leading disruptive pricing strategy underpinned by 

three guiding principles: 

‒ Lead with data propositions and disrupt with voice 

‒ Generate the highest value/MB in the mobile market 

‒ Collaborate with Over-The-Top (OTT) players  

2. PROPOSED ANNUAL COVERAGE, ROLL-OUT INCLUDING THE EXACT AREAS 

AND LOCATION COVERED 

Telkom Mobile’s commercial strategy is underpinned by a requirement to provide value-rich, 

high-quality data services on a national basis whilst collectively addressing the national 

strategic objective of digital inclusion. Thus, our planning for capacity demand and coverage 

was informed by two main requirements viz.:  

 Enabling of Telkom Mobile’s Business Strategy, and  

 Fulfilling the capacity and coverage obligations as stipulated in the IMT ITA ICASA 

Notice 535 of 2020, viz.:  

‒ A minimum downlink single user throughput of 5 Mbps at the edge of the cell 

within five years of license issuance, and where 

‒ In respect of acquisition of 700 MHz and 800 MHz licenses by Tier 2 players, 

IMT services must expand to coverage of at least 80% of the population in 

general across South Africa in 5 years, including Batch 1 and Batch 2 areas 

Figure II - 4 shows Telkom Mobile’s plan to achieve ~82% coverage (exceeding the 80% 

coverage obligation) at an overall national level.   The coverage improvements will be achieved 

through both new site roll-out and existing site upgrades. This geographic view of the network 

expansion depicts the evolution from current active or “on air” sites to the “to-be” planned sites 

as contained in our Nominal Spectrum Plan with accompanying Business Plan 
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Figure II - 4 Telkom Mobile’s national coverage map, both on air and 5-years post auction  

An additional view of our planned coverage expansion is presented at a provincial level in 

Figure II - 5. Significant strides will be made to increase coverage in all provinces, where we 

will be able to attain an overall national population coverage of ~82%. 

 

Figure II - 5 Telkom Mobile’s forecast population coverage five years post-auction 

Telkom Mobile’s cumulative site roll-out and upgrade plan is depicted in Figure II - 6. This 

graphical view shows the planned roll-out for new sites in the 800 MHz as well as site upgrades 

in the 800 MHz and 2 600 MHz bands. The plan is set to achieve a cumulative target of 6 799 

new spectrum deployments consisting of a combination of new sites and upgrades over the 

next five years.  
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Figure II - 6 Telkom Mobile’s nominal cumulative site roll-out and upgrade plan for 800 MHz & 2 600 MHz 

The roll-out plans for deployment of 1 762 new sub-1 GHz sites, 2 467 existing sites with sub-

1 GHz upgrades and 2 570 existing sites with 2 600 MHz upgrades at the end of year five. As 

part of the COVID-19 temporary spectrum allocation, Telkom Mobile has already upgraded 1 

380 sites with sub-1 GHz spectrum reflected in the above graph in the column titled “Current”. 

For practical purposes of network planning, this was included and results in the modelled plan 

projecting the upgrade of 2 467 sites with sub - 1 GHz spectrum. 

Our modelling also assumes digital migration progress will free up sub-1GHz spectrum for 

utilisation at the time of our planned deployment33. Any further delays with digital migration will 

place our network roll-out plan at risk and ultimately compromise national broadband 

objectives.  

Telkom Mobile understands the importance of the downlink throughput obligations being 

fulfilled and this formed a key input into our network planning process.  We plan to meet the 

5Mbps throughput obligation at the cell edge, by providing sufficient capacity by 

supplementing existing bands across an additional 2 156 sites reaching a total of 2 570 with 

2600 MHz spectrum by the end of Year Five Figure II - 7 depicts the planned site upgrades to 

achieve the obligation using 2600 MHz and shows how most sites will be deployed by Year 

Three post spectrum allocation. Telkom Mobile has already upgraded 414 sites with 2 600 

MHz spectrum reflected in Figure II - 6 in the column titled “Current”. For practical purposes 

of network planning, this was included and results in the modelled plan projecting the upgrade 

of 2 570 sites with 2 600 MHz spectrum. 

                                                

33 Year 1 deployment assumed immediately post-auction 
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Figure II - 7 Telkom Mobile’s 5-year cumulative 2 600 MHz site upgrades 

Another essential part of the Telkom Mobile network plan is the coverage obligations 

applicable to Batch 1 and Batch 2 municipalities. Table II - 1 provides the planned network 

roll-out by area. This translates into 1,300, 746 and 803 sites for Batch 1, 2 and 3 respectively 

by the end of Year Five (refer to Figure II - 8).  

 
Figure II - 8 Telkom Mobile’s 5-year cumulative 800 MHz site roll-out and upgrades across batches 
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Table II - 1 Prioritised roll-out areas 

Area 

type 

Years 

2021 2022 2023 2024 

B
a
tc

h
 1

 

Cape Agulhas Local 
Municipality 

City of Johannesburg 

City of Tshwane 

CPT: City of Cape Town 
Metropolitan Municipality 

Ekurhuleni 

Ethekwini 

Gamagara 

George Local Municipality 

Hessequa Local 
Municipality 

Khayelitsha 

Knysna Local Municipality 

Kouga Local Municipality 

Mogale City 

Mossel Bay Local 
Municipality 

Overstrand Local 
Municipality 

Siyabuswa 

Siyancuma 

Sol Plaatjie 

Stellenbosch 

Steve Tshwete 

uMngeni 

Victor Khanye 

WC014: Saldanha Bay 
Local Municipality 

WC015: Swartland Local 
Municipality 

WCO23: Drakenstein Local 
Municipality 

WCO24: Stellenbosch 
Local Municipality 

City of Johannesburg 

City of Tshwane 

Ekurhuleni 

Ethekwini 

Metsimaholo 

Midvaal 

Phokwane 

Steve Tshwete 

uMngeni 

Cape Agulhas Local 
Municipality 

City of Cape Town 

City of Johannesburg 

City of Tshwane 

CPT: City of Cape Town 
Metropolitan Municipality 

Ekurhuleni 

Ethekwini 

Lesedi 

Midvaal 

Mogale City 

NC061: Richtersveld Local 
Municipality 

Nelson Mandela Bay Local 
Municipality 

WC014: Saldanha Bay Local 
Municipality 

WC015: Swartland Local 
Municipality 

WCO23: Drakenstein Local 
Municipality 

WCO24: Stellenbosch Local 
Municipality 

Cape Agulhas Local 
Municipality 

Cape St Francis 

City of Johannesburg 

City of Tshwane 

CPT: City of Cape Town 
Metropolitan Municipality 

De Rust 

Ekurhuleni 

George Local Municipality 

Hessequa Local Municipality 

Knysna Local Municipality 

Kouga Local Municipality 

Lesedi 

Mogale City 

Mossel Bay Local Municipality 

Napier 

NC061: Richtersveld Local 
Municipality 

Overstrand Local Municipality 

Slangrivier 

Tsantsabane 

WC014: Saldanha Bay Local 
Municipality 

WC015: Swartland Local 
Municipality 

WCO23: Drakenstein Local 
Municipality 

WCO24: Stellenbosch Local 
Municipality 



CONFIDENTIAL 

Telkom: Application to participate in the Spectrum Auction – Description of services 

 

PAGE 32 APPENDIX B - DESCRIPTION OF SERVICES 

B
a
tc

h
 2

 

   

Ba-Phalaborwa 

Bela-Bela 

Bitou Local Municipality 

Bufalo City Local 
Municipality 

Camdeboo Local 
Municipality 

City of Matlosana 

Emalahleni 

Emfuleni 

Emnambithi 

Emthanjeni 

Govan Mbeki 

Hibiscus Coast 

Kopanong 

KwaDukuza 

Lekwa 

Lekwa-Teemane 

Lephalale 

lnxuba Yethemba Local 
Municipality 

Madibeng 

Makana 

Makhado 

Mangaung 

Mantsopa 

Mbombela 

Mogalakwena 

Msukaligwa 

Msunduzi 

Mtubatuba 

NC062: Nama Khoi Local 
Municipality 

Ndlambe Local Municipality 

Nelson Mandela Bay Local 
Municipality 

Newcastle 

Ngwathe 

Oudtshoorn Local 
Municipality 

Overstrand 

Phumelela 

Polokwane 

Randfontein 

Rustenburg 

Swellendam Local 
Municipality 

Thembisile 

Umdoni 

uMhlathuze 

Umjindi 

Umsobomvu 

Umtshezi 

WC011: Matzikama Local 
Municipality 

WC012: Cederberg Local 
Municipality 

WC013: Bergrivier Local 
Municipality 

WC051: Laingsburg Local 
Municipality 

WC053: Beaufort West 
Local Municipality 

WCO25: Breede Valley 
Local Municipality 

Westonaria 

Ba-Phalaborwa 

Bela-Bela 

City of Matlosana 

Dihlabeng 

Ditsobotla 

Emakhazeni 

Emalahleni 

Emfuleni 

Emnambithi 

Govan Mbeki 

Greater Kokstad 

Hibiscus Coast 

Kgetlengrivier 

Khara Hais 

Kopanong 

Kwa Sani 

KwaDukuza 

Lekwa 

Lephalale 

Madibeng 

Mafikeng 

Makhado 

Mangaung 

Mantsopa 

Matjhabeng 

Mbombela 

Modimolle 

Mogalakwena 

Mookgopong 

Moqhaka 

Msunduzi 

Mtubatuba 

Musina 

Newcastle 

Ngwathe 

Nkomazi 

Polokwane 

Randfontein 

Rustenburg 

Setsoto 

Thaba Chweu 

Thabazimbi 

Umdoni 

uMhlathuze 

Umjindi 

Umsobomvu 

Umtshezi 

Uphongolo 

Westonaria 

Ba-Phalaborwa 

Bitou Local Municipality 

Bufalo City Local Municipality 

City of Matlosana 

Emfuleni 

Emnambithi 

Endumeni 

Ga-Segonyana 

Govan Mbeki 

Greater Kokstad 

Hibiscus Coast 

Khara Hais 

Kwa Sani 

KwaDukuza 

Lekwa 

Madibeng 

Makhado 

Mangaung 

Mbombela 

Merafong City 

Modimolle 

Mogalakwena 

Moqhaka 

Mpofana 

Msunduzi 

Mtubatuba 

NC062: Nama Khoi Local 
Municipality 

Nelson Mandela Bay Local 
Municipality 

Newcastle 

Ngwathe 

Oudtshoorn 

Polokwane 

Randfontein 

Rustenburg 

Swellendam 

Thaba Chweu 

Thabazimbi 

Theewaterskloof 

Thembisile 

Umdoni 

uMhlathuze 

Uphongolo 

WC011: Matzikama Local 
Municipality 

WC013: Bergrivier Local 
Municipality 

WC053: Beaufort West Local 
Municipality 

WCO22: Witzenberg Local 
Municipality 

WCO25: Breede Valley Local 
Municipality 

Westonaria 

Matzikama 

Swellendam Local 
Municipality 

Ba-Phalaborwa 

Bela-Bela 

Bitou Local Municipality 

Breede Valley 

Breede Valley Local 
Municipality 

Bufalo City Local Municipality 

City of Matlosana 

Dihlabeng 

Dipaleseng 

Ditsobotla 

Emalahleni 

Emfuleni 

Govan Mbeki 

Kanna Land Local 
Municipality 

Kannaland 

Kgetlengrivier 

Kwa Sani 

Langeberg 

Lekwa 

lnxuba Yethemba Local 
Municipality 

Madibeng 

Mafikeng 

Makhado 

Matjhabeng 

Mbombela 

Merafong City 

Mkhondo 

Modimolle 

Mogalakwena 

Mookgopong 

Msukaligwa 

Musina 

NC062: Nama Khoi Local 
Municipality 

Ndlambe Local Municipality 

Nelson Mandela Bay Local 
Municipality 

Nkomazi 

Overstrand NU 

Pixley Ka Seme 

Polokwane 

Rustenburg 

Sedgefield 

Swellendam Local 
Municipality 

Swellendam NU 

Thabazimbi 

Theewaterskloof 

Theewaterskloof Local 
Municipality 

Theewaterskloof NU 

Thembisile 

Umjindi 

Umtshezi 

WC011: Matzikama Local 
Municipality 

WC012: Cederberg Local 
Municipality 

WC013: Bergrivier Local 
Municipality 

WC051: Laingsburg Local 
Municipality 

WC053: Beaufort West Local 
Municipality 

WCO22: Witzenberg Local 
Municipality 

WCO25: Breede Valley Local 
Municipality 

Westonaria 
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Area 

type 

Years 

2021 2022 2023 2024 

B
a
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h
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Abaqulusi 

Aganang 

Amahlathi Local 
Municipality 

Blouberg 

Bushbuckridge 

Dr JS Moroka 

Elias Motsoaledi 

Ephraim Mogale 

Ezingoleni 

Fetakgomo 

Gariep 

Great Kei Local 
Municipality 

Greater Giyani 

Greater Letaba 

Greater Tubatse 

Greater Tzaneen 

Imbabazane 

Intsika Yethu Local 
Municipality 

Joe Morolong 

Kagisano/Molopo 

King Sabata Dalindyebo 
Local Municipality 

Lepele-Nkumpi 

Letsemeng 

Lukanji Local Municipality 

Magareng 

Makhuduthamaga 

Maluti a Phofung 

Mandeni 

Maruleng 

Masilonyana 

Matatiele 

Mbhashe Local Municipality 

Mbizana 

Mbonambi 

Mhlontlo Local Municipality 

Mkhambathini 

Mnquma 

Moretele 

Msinga 

Nala 

Naledi 

NC064: Kamiesberg Local 
Municipality 

Ndwedwe 

Ngquza Hill 

Nkandla 

Nkonkobe Local 
Municipality 

Port St Johns 

Port St Johns Local 
Municipality 

Ramotshere Moiloa 

Ratlou 

Richmond 

Sakhisizwe Local 
Municipality 

Senqu 

Thulamela 

Ubuhlebezwe 

Ulundi 

Umvoti 

Umzimkhulu 

Umzimvubu 

Umzumbe 

Abaqulusi 

Albert Luthuli 

Blouberg 

Dannhauser 

Dikgatlong 

Dr JS Moroka 

eDumbe 

Elias Motsoaledi 

Elundini 

Ephraim Mogale 

Ezingoleni 

Fetakgomo 

Gariep 

Greater Letaba 

Greater Taung 

Greater Tubatse 

Greater Tzaneen 

Hlabisa 

Imbabazane 

Impendle 

Indaka 

Ingwe 

Jozini 

Kai !Garib 

Kheis 

Lepele-Nkumpi 

Letsemeng 

Makhuduthamaga 

Maluti a Phofung 

Mandeni 

Maphumulo 

Maruleng 

Matatiele 

Mbizana 

Mbonambi 

Mhlontlo 

Mkhambathini 

Mohokare 

Molemole 

Moses Kotane 

Msinga 

Mthonjaneni 

Mutale 

Naledi 

Ndwedwe 

Ngquza Hill 

Nkandla 

Nongoma 

Nqutu 

Ntabankulu 

Okhahlamba 

Port St Johns 

Ramotshere Moiloa 

Renosterberg 

Richmond 

Senqu 

The Big 5 False Bay 

Thulamela 

Tlokwe City Council 

Ubuhlebezwe 

Ulundi 

Umhlabuyalingana 

uMlalazi 

uMshwathi 

Umuziwabantu 

Umvoti 

Umzimkhulu 

Umzimvubu 

Umzumbe 

Vulamehlo 

Abaqulusi 

Buffalo City Local Municipality 

Bushbuckridge 

Dannhauser 

eDumbe 

Elundini 

Ezingoleni 

Greater Giyani 

Greater Letaba 

Greater Tubatse 

Greater Tzaneen 

Hlabisa 

Imbabazane 

Indaka 

Jozini 

Kai !Garib 

Kou-Kamma Local 
Municipality 

Magareng 

Makhuduthamaga 

Maluti a Phofung 

Mamusa 

Mandeni 

Maphumulo 

Matatiele 

Mbizana 

Mbonambi 

Mkhambathini 

Moretele 

Moses Kotane 

Nala 

Naledi 

Ndwedwe 

Ngquza Hill 

Nkandla 

Nongoma 

Nqutu 

Ntabankulu 

Ntambanana 

Okhahlamba 

Richmond 

The Big 5 False Bay 

The Big Five False Bay NU 

Thulamela 

Tlokwe City Council 

Tswelopele 

Ubuhlebezwe 

Ulundi 

Umhlabuyalingana 

uMlalazi 

uMshwathi 

Umuziwabantu 

Umzimkhulu 

Umzimvubu 

Umzumbe 

Vulamehlo 

Addo 

Aganang 

Albert Luthuli 

Amahlathi Local Municipality 

Blouberg 

Blue Crane Route Local 
Municipality 

Buffalo City Local Municipality 

Bushbuckridge 

Dr JS Moroka 

Elias Motsoaledi 

Engcobo Local Municipality 

Ephraim Mogale 

Fetakgomo 

Fullers Bay 

Greater Giyani 

Greater Letaba 

Greater Tubatse 

Greater Tzaneen 

Hantam 

Joe Morolong 

King Sabata Dalindyebo 
Local Municipality 

Kou-Kamma Local 
Municipality 

Lepele-Nkumpi 

Lukanji Local Municipality 

Makhuduthamaga 

Maquassi Hills 

Maruleng 

Mhlontlo 

Mnquma 

Mnquma Local Municipality 

Molemole 

Moretele 

Moses Kotane 

Mutale 

NC064: Kamiesberg Local 
Municipality 

Ngqushwa Local Municipality 

Nkonkobe Local Municipality 

Nomathamasanqa 

Nyandeni Local Municipality 

Okhahlamba 

Paterson 

Ramotshere Moiloa 

Ratlou 

Still Bay 

Sundays River Valley Local 
Municipality 

The Big 5 False Bay 

Thulamela 

Tlokwe City Council 

Tswaing 
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KEY MESSAGES 

 Telkom Mobile will need to augment spectrum holdings to enable feasible deployment for increased network 

coverage and performance 

 Telkom Mobile’s network expansion will be achieved with a target of 6 799 sites by Year Five following the 

allocation of spectrum post the auction by: 

‒ Deploying 1 762 new 800 MHz spectrum sites 

‒ Upgrading 2 467 existing sites with 800 MHz spectrum 

‒ Upgrading 2 570 existing sites with 2 600 MHz spectrum 

 This will ensure the Tier 2 ITA 5-year obligations are met viz.:  

‒ 80% national population coverage, and 

‒ A minimum downlink single user throughput of 5 Mbps at the edge of the cell 
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III – CONSTRUCTION OF NETWORK  

No. Information requirement Section34 Pages 

1 AVAILABILITY AND EXPERIENCE OF PLANNING AND PROJECT MANAGEMENT 

CAPABILITIES REQUIRED FOR CONSTRUCTION OF THE NETWORK 

III-1 38-58 

2 MECHANISMS USED FOR THE PLANNING OF ANY RADIO COMPONENT OF THE 

NETWORK 

III-2 58 

3 PLANS TO ACQUIRE RESOURCES SUCH AS ACCESS TO SITES, OTHER PROPERTY, 

TECHNOLOGY, PERSONNEL AND CAPITAL 

III-3 58-65 

 

 

  

                                                

34Refers to Volume 2, unless specified otherwise 
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EXECUTIVE SUMMARY 

(1) Availability and experience of planning & project management capabilities 

Telkom Mobile is well positioned to meet the ITA obligations with strong deployment 

credentials 

Telkom Mobile’s network deployment track-record clearly demonstrates our ability to 

effectively plan and deploy new mobile technologies and standards, and associated network 

upgrades. Three examples have been selected to evidence our capabilities: 

1. Telkom Mobile's network roll-out: despite shorter timelines (being a ‘younger network’), 

spectrum limitations and logistical constraints (e.g., physical access to sites, power 

issues etc.) in comparison to the two dominant MNOs, Telkom Mobile has achieved 

strong network coverage progress 

2. Rapid network deployment of allocated COVID-19 temporary spectrum: we were 

provided access to sub-1 GHz spectrum for the first time as well as additional mid / 

high- band capacity spectrum. Deployment of the temporary spectrum by the Telkom 

Mobile Network Team enabled us to achieve rapid improvements in network coverage 

and performance, despite a surge in increased traffic attributable to COVID-19 

3. Successful implementation of a complex Multi-Operator Core Network (MOCN) 

agreement with Vodacom: The tight execution timelines and complexity of the solution 

architecture and execution was achieved by the highly experienced Telkom Mobile 

Network Team working in partnership with the Vodacom team.  

Our network roll-out is enabled by strong network planning and project management 

capabilities  

Telkom Mobile has a well-defined three-step approach to network planning (1.2.1– Network 

deployment experience): 

 Area prioritisation: prioritises areas for future network build informed by coverage 

demands, regulatory requirements and the business plan 

 Theoretical RAN modelling planning: estimates number of required base stations using 

radio frequency propagation theory and modelling 

 Detailed practical planning and roll-out: theoretical estimates are used as inputs to the 

detailed practical planning and roll-out processes 

The Telkom Mobile team is made up of highly qualified engineers and project managers, with 

many years of relevant experience: 

 Engineers with on average 15+ years’ experience working on network deployment 

planning and execution 

 Project Managers with an average of 13+ years of experience at Telkom, and 10+ 

years of project management experience working on large-scale infrastructure projects 
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(2) Mechanisms used for the planning of any radio component of the network 

Telkom Mobile leverages leading state-of-the-art RAN modelling and planning tools  

Telkom Mobile uses TEOCO’s RAN planning tool for the modelling of detailed radio planning 

outputs. TEOCO is a leading provider of analytics, assurance, and optimisation solutions to 

more than 300 Communication Service Providers (CSPs) and Original Equipment 

Manufacturers (OEMs) worldwide. The tool is utilised to provide: 

 RF coverage, capacity, cell parameter and neighbour planning for wireless and 

mobile cellular networks 

 Planning multi-technology wireless networks across GSM, UMTS, LTE, and 5G all 

within a single project 

 Accurate predict coverage 

 Model traffic & dimension capacity 

 Automate coverage mapping and reporting 

 Multi-technology neighbor planning 

 Planning for in-building systems and coordination with a carrier’s macro network. 

 End-to-end dimensioning of a network’s radio, backhaul and core components, 

allowing engineers to plan upgrades and meet the demands of network traffic growth. 

(3) Plans to acquire resources, e.g., access to sites, other property, technology, 

personnel, and capital 

Telkom Mobile’s full-suite capabilities required to roll-out and operate a mobile network 

are well established 

Telkom Mobile deploys a mix of strategic insourced functions (e.g., strategy, planning, 

engineering, testing, operations management) and outsourced functions to suppliers (e.g., 

development, field operations, core operations).  

Telkom Mobile has been the most aggressive operator in deploying new sites in South Africa 

over the last three years, deploying approximately 3,700 sites since 2017 as part of an 

accelerated roll-out campaign. Telkom Mobile’s network deployment and operational 

capabilities are well established and used as the baseline for incremental improvements as 

roll-out intensity demands: 

 Established network planning, deployment, operations, maintenance, as well as 

commercial capabilities and functions for Mobile RAN, Core and VAS Networks 

 Key processes are well defined and documented to govern network operations, site 

acquisition, site, and property leasing, etc. 

 Long standing relationships with a range of leading local and global vendors, enabling 

rapid procurement of standardised and customised equipment 

Lastly, in preparation for the upcoming auction, Telkom Mobile has secured sufficient capital 

through a combination of internally generated cashflow sources, debt, and convertible debt. 
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1. AVAILABILITY AND EXPERIENCE OF PLANNING AND PROJECT MANAGEMENT 

CAPABILITIES REQUIRED FOR CONSTRUCTION OF THE NETWORK 

1.1. Telkom Mobile’s deployment experience 

Telkom Mobile has a solid track record in network deployment and will bring this to bear in 

rolling out the expanded network to operate efficiently in the new spectrum bands.  We have 

paid careful attention to both the design and implementation roll-out of the future network so 

that we meet the ITA coverage and throughput obligations.  Three examples are provided to 

evidence our network deployment capabilities: 

 Roll-out of the Telkom Mobile Network from 2010 to date,  

 Our agility to rapidly deploy temporary sub-1 GHz COVID-19 spectrum allocated.  It is 

noteworthy that this is the first allocation of sub-1 GHz spectrum to Telkom Mobile and 

our teams were able to configure the network and achieve a significant improvement 

in network performance in a short period of time, despite traffic increases, and   

 Successful implementation of the complex MOCN agreement with Vodacom 

1.1.1. Telkom Mobile’s network deployment milestones: 

Telkom Mobile launched in October 2010 as the 4th entrant in the market.  The team was faced 

with an enormous challenge of needing to rapidly deploy network on a national basis, whilst 

working with a sub-optimal spectrum allocation.  Despite these challenges, we achieved 

significant network coverage across South Africa in a shorter timeframe than the two dominant 

operators, as illustrated Figure III - 1. Telkom Mobile achieved this through the roll-out of 

6,15935 integrated mobile sites. Since 2017, we have aggressively deployed approximately 

3,700 sites, doubling the deployment rate of the first six years. 

                                                

35 Integrated mobile sites measured as at H1 2021 
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NOTE: A98.9% rural, 99.9% urban, B59% rural, 94% urban, C83% rural, 99% urban, D Via Vodacom roaming agreement 

Figure III - 1 South African operators’ coverage evolution36 

1.1.2. Temporary COVID-19 spectrum deployment 

Telkom Mobile rapidly deployed the network to enable the temporary spectrum allocation 

(refer to Table III - 1 for Telkom’s temporary spectrum assignment). This provided Telkom 

Mobile access to sub-1 GHz spectrum for the first time, which, in conjunction with other 

capacity bands allocated, has enhanced network coverage and throughput:    

Table III - 1 Telkom assigned temporary COVID-19 spectrum 

IMT Band COV-19 Frequency Assignments Operation 

700 713-723MHz // 768-778MHz (2 x 10 MHz FDD) National 

800 801-811MHz // 842 – 852MHz (2 x 10 MHz FDD) National 

2 30037 2,360 – 2,380 MHz (1 x 20 MHz TDD) National 

2 600 2 600 – 2,640 MHz (1 x 40 MHz TDD) National 

3 500 3,428 – 3,440 MHz (1 x 12 MHz TDD) National 

Telkom Mobile allocated approximately ZAR1.8 billion to spend on the rapid infrastructure 

investment project to enable use of the temporary spectrum. The project focused on coverage 

and upgrades at ~2,004 sites; and up to 120 new-built sites will be equipped with a 

combination of 700 and/or 800 MHz, dependent on active use of frequencies within these 

bands by broadcasters to avoid interference. 

                                                

36 TeleGeography 
37 By including the spectrum in the 2 300 MHz frequency band in the temporary assignments ICASA has encroached upon the 
licence rights of Telkom in the 2 300 IMT band. Telkom re-farmed the portion of the band 2360-2387 MHz from FWA analogue 
systems to Fixed Wireless Access (“FWA”) IMT systems by deploying 25 MHz for IMT. This was done under Telkom’s existing 
spectrum licence issued to Telkom for the 2 300/2400 MHz frequency band (licence no. 00-536-928-2).  We therefore do not 
recognise this as part of the temporary spectrum allocation. 
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Impact of 700/800 MHz deployment: 

The temporary COVID-19 spectrum allocation provided Telkom Mobile with much needed 

access to sub-1 GHz spectrum which we had hitherto been unable to access.  We were able 

to utilise the sub-1 GHz spectrum rapidly and effectively to improve coverage, indoor 

penetration, QoS, and customer experience with an associated reduction in roaming costs 

e.g., we were able to achieve up to 50% coverage increases at deployed sites. Figure III - 2 

depicts the localised network performance improvement where sub-1 GHz has been deployed 

by Telkom Mobile. At the 730 sites where 700/800 MHz KPIs were measured, Telkom Mobile 

recorded coverage improvement utilisation by 400% and increased downlink throughput by 

95%. 

 

Figure III - 2 Sub-1 GHz deployment site improvement 

Telkom Mobile deployed the sub-1 GHz spectrum allocation across distinct area profiles, as 

shown in Table III - 2.  We followed a roll-out prioritisation in underserved areas across 

provinces as listed in Table III - 3. 

Table III - 2 Sub-1 GHz national deployment breakdown (as of mid-December 2020)* 

Carrier Type M&MF 
Open 

rural 

Settle-

ments 

Tier 2 

Cities 
Towns Township Total 

Low Band Only (700/800 MHz) 248 38 104 52 137 90 669 

Low Band + 2 300 MHz (4th Carrier) 150 4 3 17 46 29 249 

Low Band + 2 300 + 2 600 (6 Carriers) 102     9 5 42 158 

Low Band + 5G (3400 MHz) 3       1   4 

Grand Total 503 42 107 78 189 161 1080 

Note: *Geographical coverage area defined as follows: 

‒ Metro & Fringe (M&F) - Metropolitan areas are characterized by high population density, intense movement of people, goods and 

services, extensive development, and multiple business districts and industrial areas. The main metros of South Africa are City of Cape 
Town, City of Johannesburg, City of Tshwane, Ekurhuleni, Ethekwini, Lesedi, Midvaal, Mkhambathini, Mogale City, Ndwedwe, 

Randfontein, Stellenbosch, Vulamehlo and Westonaria 

‒ Tier 2 cities - Major cities of South Africa, the larger ones like Port Elizabeth resembling metros in their composition 

‒ Township - Usually a town or part of a town. Historically, ‘township’ in South Africa referred to an urban residential area created for black 

migrant labour, usually beyond the town or city limits 

‒ Towns - Towns, large and small, often more remote and surrounded by open rural areas; and some towns located in “Open Rural” or 

“Settlements” designations 
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‒ Settlement: small settlements & villages; predominantly rural habitation; small-dispersed communities and rural areas of low density 

‒ Open rural - areas with very low or no population 

Table III - 3 Underserved areas prioritised by Telkom Mobile on a per province basis 

Western Cape 

 

Kwa-Zulu Natal 

 

Gauteng   North West 

George 

George 

Goodwood 

Blouberg 

Athlone 

Belhar 

Delft 

Cape Town 

Worcester 

Bellville 

Grassy Park 

Milnerton 

Parow 

Brackenfell 

Elsies Rivier 

Matroosfontein 

Mitchells Plain 

Thembalethu 

Philippi 

Gugulethu 

Beaufort West 

Paarl 

Wellington 

Blackheath 

Kraaifontein 

Strand 

Nomzamo 

Mossel Bay 

Oudtshoorn 

Vredenburg 

Caledon 

Robertson 

Durbanville 

Struisbaai 

eNduli 

Tulbagh 

Clanwilliam 

Heidelberg 

Gans Bay 

Durban 

Pinetown 

Phoenix 

Golokodo 

Northdale 

KwaDabeka 

Chatsworth 

Pietermaritzburg 

Newlands West 

Richards Bay 

Danganya 

Malagazi 

Queensburgh 

Wembesi B 

Westville 

Kingsburgh 

Empangeni 

Stanger 

Clermont 

Umhlanga 

Kloof 

Ntsangwini 

Amanzimtoti 

Umlazi 

Verulam 

Tshelimnyama 

Newlands East 

Inanda A 

Mnamfu 

Ntuzuma 

Mawothi 

Port Shepstone 

Scottburgh 

Blackburn 

Lloyd 

Umbhayi 

New Glasgow 

Esikhawini J 

Mathulini 

Emachobeni 

Umdoni NU 

Umnini 

Madundube 

Inwabi 

Nungwane 

Tongaat 

Waterfall 

Gamalakhe 

Mpumalanga 

Mpophomeni 

Edendale 

Ingwe NU 

Klaarwater 

KwaNdengezi 

KwaMashu 

Margate 

Luganda 

Intaphuka 

Kwazini 

Esidweni 

Zwelibomvu 

Matabetule 

Hibberdene 

Craigieburn 

Mafithini 

Macambini 

uMlalazi NU 

Ndwedwe 

Tugela 

Mtubatuba 

Hambanathi 

Krugersdorp 

Springs 

Soweto 

Johannesburg 

Germiston 

Randburg 

Nigel 

Benoni 

Brakpan 

Midvaal NU 

Roodepoort 

Boksburg 

Randfontein 

Vereeniging 

Centurion 

Westonaria NU 

Lenasia 

City of Johannesburg NU 

Geluksdal 

Daveyton 

Sandton 

Carletonville 

Poortjie 

Meyerton 

Chief A Luthuli Park 

Vanderbijlpark 

Sebokeng 

Etwatwa 

Evaton 

Lawley 

Zwartkop 

Tshepisong 

Kwa-Thema 

Rietvallei 

Ennerdale 

Mohlakeng 

Bekkersdal 

Simunye 

Alberton 

Kagiso 

Walkerville 

Tsakane 

Katlehong 

Alexandra 

Kempton Park 

Orange Farm 

Stretford 

Mogale City NU 

Lenasia South 

Vosloorus 

Duduza 

Atteridgeville 

Soshanguve 

Winterveld 

Khutsong 

Heidelberg 

Oberholzer 

Western Deep Levels Mine 

Kokosi 

 Syferskuil 

Jericho 

Magogoe 

Potchefstroom 

Klerksdorp 

Delareyville 

Greater Taung NU 

Mathibestad 

Matlosana NU 

Makapanstad 

Lichtenburg 

Itsoseng 

Madidi 

Ramotshere Moiloa NU 

Ratjiepane 

Ganyesa 

Umzimhle 

Mmabatho 

Ikageng 

Lomanyaneng 

Lonely Park 
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Velabandhla 

Nkunzempunga 

       

Free State  Limpopo  Eastern Cape   

Bloemfontein 

Sasolburg 

Mangaung 

Tumahole 

Thabanchu 

Thabong 

Botshabelo 

Sebokeng 

Naledi 

Mafikeng 

Namahadi 

Marakong 

Tebang 

Welkom 

Zamdela 

Wesselbron 

Parys 

 

Burgersfort 

Lebowakgomo 

Thabaneng 

Ga-Mashamptane 

Mokopane 

Makungwi 

Mphahlele 

Mathibela 

Magatle 

GaMolapo 

GaRamphere 

Makhuduthamaga NU 

Moteti 

Musina 

Mogoto 

Makhushaneng 

Mamaolo 

Mathibeng 

Jane Furse 

Ga-Masha 

Lephalale 

Center 

Tshirenzheni 

 

Mbila 

Humansdorp 

Majavu 

Khonjwayo B 

Ndwalaza 

Queenstown 

  

Impact of 2 300/2 600 MHz deployment:  

COVID-19 resulted in higher than expected network traffic volumes and thereby posing 

network congestion challenges for operators. Telkom Mobile utilised the temporarily allocated 

2 600 MHz and 2 300 MHz re-farmed spectrum, to alleviate these challenges. Table III - 4 

indicates Telkom Mobile’s deployment across distinct area profiles. 

Table III - 4 Capacity spectrum national deployment breakdown (as of mid-December 2020) 

Carrier Type M&MF Open rural Settlements Tier 2 Cities Towns Township Total 

2 300 + 2 600 (6 Carriers) 146     25 6 34 211 

2 300 MHz (4th Carrier) 510 2 5 100 30 39 686 

5G 9           9 

Grand Total 665 2 5 125 36 73 906 

Figure III - 3 illustrates the localised network performance improvements at the 1 297 upgrades 

sites where 2 300 MHz and 2 600 MHz KPIs were measured. Telkom Mobile recorded 

reduced RAN utilisation of 3.2% (more efficient, alleviation congestion) and increased 

downlink throughput of 42%.   
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Figure III - 3 2 300 / 2 600 MHz deployment site improvement 

Impact of 3 500 MHz deployment:  

Telkom Mobile has deployed ten 5G sites using 3 500 MHz where targeted customer trials are 

underway to prove 5G use cases and market concepts. 5G use cases are still in conceptual 

stages, with different enterprises defining the Return on Investment (RoI) and the fit of 5G in 

their transformation plans. Telkom Mobile will build the 5G network in line with its customer 

ambitions. 

Overall impact of temporary spectrum deployment: 

Despite significant traffic increases, the temporary spectrum has enabled Telkom Mobile to 

substantially improve network performance. These notable network improvements have been 

widely acknowledged by both our customers and the South African media. To determine the 

effect of the COVID-19 temporary spectrum on Telkom Mobile’s network, MyBroadband 

measured our average network performance across three time periods: 

 1 January to 31 May 2020: Before the temporary spectrum was rolled out 

 1 June to 31 August 2020: Immediately following the roll-out of temporary spectrum 

 1 September to 30 November 2020: The months following this rollout 

As captured in Table III - 5 below, My Broadband found that Telkom Mobile’s network had 

improved significantly due to the COVID-19 temporary spectrum allocation made by ICASA.  

Table III - 5 Telkom’s national network performance impact of COVID-19 spectrum38 

 Before spectrum Immediately after 

spectrum 

Months after spectrum Improvement since start 

of lockdown 

Download 20.45 Mbps 23.78 Mbps 27,39 Mbps 34% 

Upload 5.01 Mbps 7.20 Mbps 8.14 Mbps 62% 

                                                

38 MyBroadband: How additional spectrum improved Telkom’s network performance’ – 21 September 2020  
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Latency 44 ms 29 ms 29 ms 34% 

Telkom Mobile supported Government’s emergency crisis management initiatives and 

improved offerings to connect South Africans during the pandemic, by zero-rating up to 1,000 

sites for the National Department of Basic Education and Department of Higher Education and 

Training (DHET).  In addition, we also offered substantial discounts on data as follows: 

 Data bundles at cost price to all Universities, Technical and Vocational Education 

and Training (TVET) Colleges  

 40GB39 of data at ZAR99 to identified groups 

 231,340 data bundles to multiple Universities in South Africa 

 Introduced prepaid LTE offering; starting with a 10GB LTE product at ZAR99 for both 

pre-and-post-paid customers and we launched a 1TB package at ZAR999 to support 

increased requirements for big data bundles  

1.1.3. Implementation of complex MOCN agreement:  

Telkom Mobile has experience of successfully implementing a complex MOCN sharing 

arrangement through the Vodacom roaming agreement. This agreement illustrates our ability 

to design, architect, plan and execute a complex integration project impacting the RAN, Core, 

and transmission networks – this performed in contractual partnership with another network 

Operator that utilises multiple vendor network solutions throughout the country, adding to 

complexity in integration. 

KEY MESSAGES 

 Telkom Mobile has a solid track record and proven competencies to deploy the expanded network as well as 

meet the ITA obligations stipulated for coverage and throughput.  This is evidenced by:  

‒ Telkom Mobile’s own network and coverage evolution,  

‒ Rapid network deployment to enable the temporary COVID-19 spectrum allocation, and   

‒ Successful implementation of the complex MOCN agreement with Vodacom 

1.2. Network planning and project management capabilities 

Telkom Mobile has strong and proven network planning and project management capabilities 

required for design and construction of the expanded network.  

1.2.1. Network planning and project management process 

Telkom Mobile utilises a rigorous three-step approach to network design and planning 

including site prioritisation, theoretical and practical planning: 

                                                

39 20GB Telkom Mobile Anytime Data + 20GB Telkom Mobile Night surfer data 
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Step 1: Prioritisation of sites is based on demand, Business Plan requirements and regulatory 

compliance requirements, resulting in areas prioritised for future network build; 

 Sub-places are defined by suburbs, wards, villages etc., and scored on Return on 

Investment and other assessment characteristics such as customer complaints, 

population density etc. 

 Three priorities are defined post-scoring (P1 - highest priority, P2 – medium priority 

and P3 – lower priority) 

 ITA obligations have been incorporated into the planning process 

Step 2: Theoretical planning utilises Radio Frequency (RF) propagation theory to estimate the 

number of required base stations, as follows: 

 Theoretical downlink budgets are used for both UMTS and LTE based on factors 

including the maximum transmit power, cable loss, antenna gain and ultimately the 

coverage threshold. The initial planning of any Radio Access Network (RAN) begins 

with a Radio Link Budget. As the name suggests, a link budget is the accounting of all 

of the gains and losses from the transmitter, through the medium used viz.; free space, 

cable, waveguide, etc. 

 Signal-to-noise ratio from link simulations or measurements are also used. The value 

depends on the modulation and coding schemes, which in turn depends on the data 

rate and the number of resource blocks allocated 

 Interference margins are used to account for the increase in the terminal noise level 

caused by the other cell 

 Cell radiuses are calculated using the relationship between path loss and cell range 

for uplink and downlink 

 The Cost 231 Hata model has been included to calculate the link budgets for bands 

and technologies in defining a downlink of 5Mbps at cell edge per user. The 

propagation model describes the average signal propagation, and it converts the 

maximum allowed propagation loss to the maximum cell range. 

 Inter-site distances are calculated based on the site radiuses to calculate the related 

cell area 

Step 3: Practical planning: theoretical estimates serve as inputs to detailed practical planning 

and roll-out processes: 

 Nominal Network Plan: propagation models are developed per band by importing 

vendor antenna patterns to create a cell layer and site templates. Network coverage is 

then evaluated, and site options identified 

 Following on from the Nominal Network Plan, an initial site survey is conducted to 

assess the construction features and assess potential suitability and availability of 

existing sites or identify a suitable location for a new site 

 Once the proposed outline is agreed upon, a technical site survey is undertaken to 

determine the technicalities of site build 
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 A single site verification is then conducted to verify performance of the RF design and 

to identify any coverage and quality problems in order to optimise UMTS/LTE/5G 

network performance 

Telkom Mobile has a detailed responsibility assignment matrix (RACI) for key network roll-out 

and operation processes that follow a systematic and standardised manner, to ensure sound 

project management and governance. The framework provides a template using a step-by-

step process for RAN build / sites swops measured against the required working days for 

completion of the initial site survey, technical site survey etc.  

1.3. Curricula Vitae of Telkom Mobile’s network planning & project management team 

Telkom Mobile has extensive knowledge and expertise with network rollout.  This capability is 

led by a highly skilled team with vast experience in the field. Summarised CVs of select team 

members are presented below: 

1.3.1. Hugo van Zyl, Managing Executive: Mobile Networks 

Name Hugo van Zyl 

Position Managing Executive: Mobile Networks 

Years of experience 19 

Education M.Eng Electrical and Electronic Engineering  

Professional background Worked in the South African telecommunications sector for 19 years including at Siemens, 

Nokia-Siemens, Vodacom, and Telkom 

Core skills and knowledge  Network and technology: strategy, architecture, planning, introduction and integration, 

and Operations 

 IT (OSS/BSS) 

 Deployment of fixed access, mobile access, and carrier networks 

 Service delivery: product consulting, design, development, and delivery converged Fixed 

and Mobile voice and data Cores, Value Added Services software and Online Rating and 

Charging networks and Operational management 

 Vendor management 

Overview of relevant experience  Technical Lead in the development of the business case to build and launch Telkom 

Mobile  

 Technical Lead for advanced inter-operator contractual negotiations (RAN sharing) 

 Lead planning and engineering of metro ethernet and optical core networks 

 Lead planning and joint execution of the IP enabled POTN transport project with SDN 

capability 

 Technical Lead for contractual negotiations between Telkom and another South African 

operator for the establishment and operations of National Roaming service 

 Build and management of engineering and operations organisation that deployed from 

the ground up Telkom Mobile’s Circuit Switched (CS) and Packet Switched (PS) Mobile 

Cores, Value Added Services (VAS), Online Rating and Charging, and Policy and 

Charging Rules Functions (PCRF) infrastructure 
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1.3.2. Brite Devassy, Executive: Mobile Networks and Services 

Name Brite Devassy 

Position Executive: Mobile Networks and Services 

Years of experience 16 

Education B. Eng. (Honours) Computer Engineering  

Professional background 
Worked in the South African telecommunications sector for 16 years including at Vodacom 

and Telkom 

Core skills and knowledge 

 Fixed (FTTx, ME, IP, Routing, Switching) 

 Mobile (GSM/UMTS/LTE/5G, WiMAX) Telecommunications, with an emphasis on 

upcoming technologies and implementation architecture 

 Solution and technology architecture 

 Technical strategy and best practice implementation 

 OSS/BSS 

 Business analysis and strategic planning 

 Project management and business process management 

 Contract management and legal procedures 

Overview of relevant experience 

 Responsible for the design, development, deployment, management, maintenance, and 

operations for all the core, Value Added Services, and intelligent network elements for 

both Telkom’s fixed and mobile networks  

 Responsible for the complete MOCN roll-out including the configuration of 40k new sites 

onto the Telkom Mobile Core and the implementation of handovers towards the MOCN 

Network 

 Contributed to the national rollout of 1,300 new fully configured 2G, 3G, LTE TDD & LTE 

FDD sites 

 Led the 1 800 MHz LTE spectrum re-farming project including the introduction of VoLTE 

and VoWiFi. Tested business case viability and assisted in product development 

 Developed a Telkom customer experience dashboard to support network and service 

quality teams 

 Introduced Software Defined Networks within the Telkom packet network 

 Researched, documented, and implemented the Telkom NFV/SDN network strategy 

 Led the consolidation of the fixed and mobile IP network and infrastructure  

1.3.3. Lebohang Keith Masalesa, Executive: Mobile Network planning  

Name Lebohang Keith Masalesa 

Position Executive: Mobile Networks (Planning, optimisation, engineering and build) 

Years of experience 20 

Education 
National Diploma: Electrical Engineering, Masters in Business Administration (Dissertation 

pending) 

Professional background 
Worked in the South African telecommunications sector for 20 years, including at Cell C 

and Telkom, within the Radio Access Network  

Core skills and knowledge 

 Technology: fixed/mobile/ICT networks, convergence, applications, VAS, strategy, and 

interface development 

 Frameworks: Project management, technology governance, testing processes and 

procedures, Vendor management, and customer insights 

 Solutioning: business requirements analysis, cost estimation and solution development 

Overview of relevant experience 
 Responsible for the formulation and provision of strategic technology direction and 

consultation for the fixed and mobile networks within Telkom Consumer 
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 Aligned the technology strategy with business unit requirements  

 Developed and managed a robust technology interface with relevant technology network 

and service providers  

 Led the team serving as the interface between customer-facing entities and technical 

areas for the provision of solutions and strategic direction regarding products and 

services 

 Responsible for the formulation and implementation of strategic plans for the Exchange 

decommissioning  

 Responsible for the mobile radio access roll-out programme and optimisation which 

included RF planning and the rollout of the entire Mobile Radio Access Network from 

Base stations to controllers with a view of ensuring adequate network coverage and 

capacity to provide good quality network and overall good experience for Telkom Mobile 

customers 

 Oversaw lease negotiations and strategic acquisition of 3,000+ base stations 

 Responsible for RAN pricing negotiations and vendor management 

 Managed outsourced build program of 3,000+ base stations 

 Created implementation plan together with the vendor for the swop of RAN equipment 

at 500 base stations 

 Led site acquisition, build, installation, commissioning, and integration resulting in launch 

of 3G operations of a South African mobile network operator 

1.3.4. Mphaphudi Hercules Ragoleka, Executive: Mobile network operations 

Name Mphaphudi Hercules Ragoleka 

Position Executive: Mobile network operations 

Years of experience 25 

Education 
National Diploma in Electrical Engineering, Next Generation Networks professional 

program, MSc in technology and innovation management 

Professional background 25 years within the Telkom Group working in both IT and networks divisions 

Core skills and knowledge 

 IT and ICT enterprise management systems and applications 

 Fixed and mobile networks, and broadband support services 

 LAN support and management 

 Network quality management, fault detection, and customer care & network centre 

management 

 IT Data Centres 

Overview of relevant experience 

Responsible for Telkom Mobile operations division including: 

 Network customer care, national radio access network operations and mobile core 

network operations 

 OSS systems operations 

 VAS and applications 

 Contract management 

Previously responsible for network quality, systems, and operations division, including: 

 Data centre, enterprise management systems and applications (fixed & mobile networks) 

 Network fault management systems and alarms 

 Network operational readiness program and quality management 

 RAN vendor maintenance 
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1.3.5. Leonard Shaw, Senior Manager: Mobile RAN planning and support 

Name Leonard Shaw 

Position Senior Manager: Mobile RAN planning and support 

Years of experience 37 

Education Masters Diploma in Technology 

Professional background 
Started at Telkom in 1992 as a Technologist, and then moved into network planning and 

transformation and mobile RAN planning 

Core skills and knowledge 
 Radio applications software on Geographic Information Systems and planning tools 

 Mobile RAN planning including master plan and strategy development 

Overview of relevant experience 

 Planned and executed the first 273 mobile sites 

 Setup of radio planning software and validation of planning models 

 Coordination of country wide deployment via local planning offices with vendor 

 Conceptualised the idea of a central database for all radio systems on a relational oracle 

database with easy to use front end and led the project during the design and 

development of the database and frontend 

 Responsible for maintenance and administering mobile and fixed wireless planning tools 

 Manages and executes on technology introduction of mobile network elements 

 Contributes and represents regulatory and legal on SKA, ICASA and ITU matters 

 

1.3.6. Mahlatse Makutu, Senior Manager: Planning and Capacity Management 

Name Mahlatse Makutu 

Position Senior Manager: Planning and Capacity Management 

Years of experience 14 

Education 
National Diploma in Engineering: High Frequency Electronics, Post Graduate diploma in 

Business Administration 

Professional background 
Began as a 3G optimisation engineer at Cell C before joining Telkom Mobile in the 

planning and optimisation unit 

Core skills and knowledge 

Network strategy: 

 Alignment of network roadmap and overall strategy with mobile business goals 

 Core and RAN capacity management 

 IP transmission network capacity management 

 Network resources capacity utilisation for recommendations on network expansion and 

resource deployments 

 Aligning business case network dimensioning to actual network utilisation 

 Network traffic modelling 

 Evaluation of radio network design proposals 

Network strategy planning and engineering 

 National site planning, national capacity forecast planning and statistical analysis 

 Antenna specification planning and selection 

 Network optimisation  

 Technology migration and adoption 

GIS business intelligence 

 Track development of new areas 

 Population and LSM group movements 
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Radio planning 

 Site surveys and planning 

 Antenna height and type planning 

 Frequency, neighbour, and capacity forecast planning 

Overview of relevant experience 

 Responsible for directing the mobile and fixed-line network planning and capacity 

management of the radio access, core network and converged data network 

 Responsible for traffic forecasting and providing a network infrastructure capacity 

forecast 

 Lead team of engineers for the network performance improvement project 

 Spearheaded the national strategic planning, associated business case analysis, 

network planning and optimsation program 

 Used GIS data to model rural development and town extension, thereby tracking the 

development of new areas 

 Led the management of GSM, UMTS, WiFi and LTE network planning and optimisation 

 Directed the management of network planning and optimisation for a region including 

site surveys, planning, testing etc. 

 

1.3.7. Neo Moroe, Senior Manager: Property and lease management 

Name Neo Moroe 

Position Senior Manager: Property and lease management 

Years of experience 11 

Education BSc: Electrical Engineering (Honours), Post Graduate Diploma in Business Administration 

Professional background 
Worked at Telkom serving in multiple capacities ranging from network engineering to 

property and lease management 

Core skills and knowledge 

Site acquisition and lease management 

 Identification and installation of upgrade sites and new sites in line with roll-out plan 

 Site acquisition plan development 

 Management of site acquisition including permitting, installation processes etc. 

 Site survey analysis to ensure requirements are adhered to 

 Lease agreement development with TowerCos etc. 

 Construct service level agreements with respective third parties 

Network quality and optimisation 

 Traffic growth analysis and reporting in ensuring optimised network experience 

 Vendor engagement in improving quality 

 Engagement with network engineering team in proposing network coverage, backhaul 

and roaming improvements 

Overview of relevant experience 

 Developed site acquisition plan 

 Exceeded Telkom Mobile’s site acquisition targets as per the rollout plan 

 Conducted internal audits in ensuring all leases are accurate and timeously updated 

 Site acquisition progress and lease management reporting 

1.3.8. Hendrik Jan Paulus Hartman, Senior Manager: Wireless deployment and exchange 

decommissioning 

Name Hendrik Jan Paulus Hartman 

Position Senior Manager: Wireless deployment and exchange decommissioning 
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Years of experience 30 

Education N6 with major in Power, Measurements, Digital Switching and Digital Transmission 

Professional background 
30+ years in the ICT sector, spending the last 10 with Telkom with 8+ years of Mobile 

Networks experience 

Core skills and knowledge 

 Radio Access Networks 

 Metro Ethernet 

 DWDM 

 Next generation SDH 

 Local and national layer fibre 

 Program management and implementation 

 Project management 

Overview of relevant experience 

 Manages the regional Radio Access Network including roll-out and program 

management 

 Responsible for the national WiFi hotspot program 

 Implemented the business plan for the regional and national network projects 

 Budget planning and motivation 

 Evaluation of vendors and subcontractors 

 Monitoring of project plan implementation 

 Tasked with ensuring completion of decommissioning process 

1.3.9. Ubendra Naidoo, Senior Manager: Mobile Service (Core and IP) 

Name Ubendra Naidoo 

Position Senior Manager: Mobile Service (Core and IP) 

Years of experience 18 

Education 
Masters in Business Administration, Diploma in Business Management, National Diploma 

in Electrical Engineering 

Professional background 
Worked in the South African Mobile telecommunications sector for 18 years, including at 

Cell C, 8ta and Telkom Mobile  

Core skills and knowledge 

Strategy Development 

 Compiling action plans which include applicable team structure 

 Developing and evaluating technology strategies and policies 

 Developing resource strategies and policies as well as plans for network infrastructure. 

 Contributing to the business strategy and business case formulation 

 Developing and implementing tactical plans that align with the overall business strategy 

Design 

 Designing, integrating, and planning the Mobile Core network elements and services 

 Design, planning & Integration CS, PS, IMS and roaming as well as network sharing 

architectures  

Network Management  

 Monitoring, detecting, and localising problems on the network element 

 Ensuring network build follows best practices regarding backup, restore & DR systems 

 Defining technical means for implementing services and understanding network 

limitations 

 Planning network and capacity as well as conducting network surveillance  

System Optimisation  

 Implementing enhancements to internal systems 

 Utilising system operating documentation to resolve events or incidents  

 Preparing comprehensive and relevant capacity reports  

 Conducting a system audit on the Mobile Core and IP Networks.  



CONFIDENTIAL 

Telkom: Application to participate in the Spectrum Auction – Construction of Network 

 

PAGE 53 APPENDIX B - CONSTRUCTION OF THE NETWORK 

 Managing systems and monitoring network indicators  

 Implementing indicator and module requirements for system performance monitoring 

Forecasting and budgeting 

 Forecasting voice and data network growth based on subscriber growth  

 Formulating network budgets for network building and expansion initiatives  

 Managing forecast of traffic and traffic patterns to ensure sufficient capacity for network 

expansion as well as management of CAPEX and OPEX budgets  

 Providing input into the budget to ensure that capacity upgrades are planned for  

Project management 

 Developing and reviewing the scope of work for new projects  

 Planning and implementing projects as well as overseeing all project activities  

 Ensuring achievement of the set project milestones and business deliverables  

Reporting 

 Compiling reports based on technology scans  

 Providing reports indicating before and after network configurations 

 Performing predefined regression tests, logging results and reporting on the outcomes  

 Generating reports on the status of events or incidents and on recurring equipment 

failures 

Overview of relevant experience 

 Core network support and delivery for RAN Sharing (MOCN) and roaming integration 

with Vodacom South Africa 

 CDN/IP refresh to migrate from Cisco MPE to Huawei MPE 

 Core network support and delivery for RAN Sharing POC to test MOCN & MORAN 

functionality 

 Planning, delivery, and integration of Virtual EPC, Virtual ePDG & Virtual IMS for VoLTE/ 

VoWifi  

 Design, Planning, and Integration of the Telkom Mobile Core network launch 

 Planning and Integration of EPC for LTE and Smalls Cell Gateway Architecture  

 Compilation, evaluation, and recommendation of Core Network Vendor for 2.5G & 3G 

Evolution  

 Swap out of Siemens Rel ‘99 to Huawei Rel 4 Architecture  

 Core Planning and Integration for Virgin Mobile S.A - MVNO  

1.3.10. Trevor John Watts, Manager: Technology management 

Name Trevor John Watts 

Position Manager: Technology Management 

Years of experience 25 

Education BEng: Electronics 

Professional background 25 years in the telecommunications sector with Siemens, Nokia, and Telkom 

Core skills and knowledge 

Network strategy and engineering 

 Writing and evaluation of technical specifications 

 Introduction of new equipment and software 

 Documenting technical test results and recommendations for the high-level end-to-end 

strategic network plan 

 Supporting the operations and build teams 

 Inputs into the regulatory affairs team 

 Specifying devices, tools, and features to be used by the planning and engineering teams 

Solutions management 

 Understanding the customer environment, requirements, and opportunities for 

technology improvements and solutioning 



CONFIDENTIAL 

Telkom: Application to participate in the Spectrum Auction – Construction of Network 

 

PAGE 54 APPENDIX B - CONSTRUCTION OF THE NETWORK 

 Planning and optimisation of radio planning technology, converged core and operations 

and maintenance 

Systems engineering 

 Ensuring QoS   

 Service management 

Overview of relevant experience 

 Managed the Technology Investigation and Introduction Group 

 Served as the solution manager for the RAN portion of the network 

 Designed technical solutions in meeting customer requirements as part of the Mobile 

Radio Group (GSM, GPRS, EDGE and UMTS/HSPA) 

 Engaged in products for Vodacom Tanzania, Siemens 3rd GSM license, Cell C etc. 

1.3.11. Joosub Suliman Soomar, Manager: Mobile Build 

Name Joosub Suliman Soomar 

Position Manager: Mobile Build 

Years of experience 25 

Education 
BCom: Business Management, UNISA International Computer Drivers License, National 

Diploma in Electrical Engineering 

Professional background 23 years at Telkom with focus on network planning, optimisation, and build 

Core skills and knowledge 

Network planning 

 Integrated planning and project management 

 Development and execution of operational plan 

 Mobile network build and rollout implementation 

 Management and control of outsourced building activities 

Radio planning and optimisation 

 Solid understanding of network performance and management software 

 RF engineering skills 

 GSM/UMTS/LTE architecture 

Infrastructure 

 Planning of inter-exchange transmission optic fibre 

 Solution design for mobile bandwidth requirements 

Overview of relevant experience 

 Responsible for planning of new technology, technology integration, technical product 

development and network upgrades 

 Responsible for regional GSM, UMTS and LTE planning  

 Responsible for optimisation, dimensioning, integration, and configuration of network, 

EMR management, customer quality and policy implementation  

 Planned the mobile network and conducted mobile network optimisation 

 Transmission experience in the SDH core environment 

1.3.12. Norman Naveen Baijnath, Manager: Mobile Build 

Name Norman Naveen Baijnath 

Position Manager: Mobile Build 

Years of experience 14 

Education National Diploma in Engineering: Computer Systems 

Professional background 14 years working with both vendors and telecom operators 
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Core skills and knowledge 

Capacity management 

 Business Case alignment 

 Network forecasting 

 Budget planning 

 Capacity planning 

Roaming management 

 Planning and optimisation of roaming usage and costs 

 Business Case alignment 

Network planning and build 

 Masterplan and Business Case alignment 

 Masterplan creation and alignment 

Vendor management 

 Management of vendor optimisation activities 

 Creation of optimisation plans for network improvement 

Radio network design 

 Radio network dimensioning 

 Coverage and capacity planning 

 Frequency, neighbour, and location area planning 

Overview of relevant experience 

 Contributed to the 5G trial 

 Involved in the spectrum re-farming project 

 Participated in the MOCN network roll-out 

 Co-ordinated multiple special projects including a major initiative to drive improvements 

in throughput  

 Oversaw roll-out of GSM/UMTS/LTE network 

 Oversaw roll-out of antenna swaps 

1.3.13. Molatelo Petrus Mathikhithela, Manager: Mobile Network planning 

Name Molatelo Petrus Mathikhithela 

Position 
Manager: Radio Planning, Optimisation & Build/Installation, (Western & Eastern Cape 

Regions) 

Years of experience 16 

Education 
Masters in Business Administration, BTech: Project Management, National Diploma in 

Electrical Engineering 

Professional background 26 years in the South African Telecommunications sector for Telkom Mobile and Vodacom 

Core skills and knowledge 

Radio network and installations 

 Coordination, control, and maintenance of standards for RNC/BTS and repeater site 

build, transmission links integration and NodeB acceptance 

 Team and vendor management 

 Optimisation of the radio network across 2G/3G/LTE/WiFi 

 Site verifications and acceptance for new sites 

Network performance and management 

 Network performance evaluation and optimisation 

 Capacity upgrades for traffic relief 

 Constructing a frequency plan to reduce interference 

 Executing on the radio network integration plan to stabilise RF network performance 

Radio planning  

 Capacity and coverage network planning and roll-out 

Overview of relevant experience  Assisted on Vodacom’s first 3G roll-outs 



CONFIDENTIAL 

Telkom: Application to participate in the Spectrum Auction – Construction of Network 

 

PAGE 56 APPENDIX B - CONSTRUCTION OF THE NETWORK 

 Conducted a 3G planning and optimisation project to ensure that sufficient/efficient 

coverage is achieved in the most demanding areas, to optimize the existing 3G sites for 

coverage improvement, to analyse routes coverage, to perform new integration on new 

3G sites and to plan new 3G sites 

 Partially responsible for maintenance and optimisation of the Telkom Mobile network 

 Project Team member of a project tasked with planning coverage and capacity sites 

 Use of planning tools in planning new sites 

1.3.14. Tsakani Justice Baloyi, Senior Specialist: Access network wireless planning 

Name Tsakani Justice Baloyi 

Position Senior Specialist: Access network wireless planning 

Years of experience 16 

Education 
MPhil in Engineering Management, BTech in Computer Systems, National Diploma in 

Computer Systems Engineering 

Professional background 
Worked in the telecommunications sector for 15 years, including at MTN, Siemens, ZTE 

and Telkom Mobile  

Core skills and knowledge 

Wireless planning 

 Develop and drive implementation of masterplans and wireless planning models to 

support the business strategy 

 Contribute to the Mobile, Microwave and other Radio technology strategies 

 Verify and approve reports from external service providers 

 Interpret business plan and conduct planning sessions 

 Contribute towards defining performance standards (KPA/ SLA's/ Targets) 

 Evaluate/ measure vendors and sub-contractors’ performance and Implement corrective 

actions 

 Manage CAPEX and OPEX budgets 

 Advise, support, and approve tools and technologies 

 Conduct high level business modelling 

 Ensure that technical understanding is in line with product teams and other stakeholders 

Optimisation 

 Planning the growth of the Radio Access Network  

 Achieving the most effective design of RF installation 

 Improvements to the Radio Access Network through technical skills  

 Tuning, optimising, analysing, and improving network performance  

 Monitor, analyse statistical and drive test data to improve system performance indicators  

 Optimise existing network  

 Determine problem sites to rectify and improve quality  

RF engineering 

 Optimising, analysing, and improving performance of GSM network 

 Conduct RF Network Benchmarking, rank network operators against each other and 

produce an analysis report 

 Set-up the RF planning tool, conduct technical site surveys, rank RF candidates, compile 

detailed RF Design and compiling of BOQ  

Overview of relevant experience 

 Responsible for capacity planning, frequency planning for all new site installation 

upgrades and frequency hopping 

 Worked as part of the GSM/UMTS network roll-out project 

 Managed two network benchmarking projects 

 Engaged in a project which aimed to improve the quality of the network 

 Responsible for tuning, optimising, analysing, and improving performance of a mobile 

operators’ GSM network 
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 Recommended site upgrade such as down tilling of antenna and re-orientation of radio 

additions to improve network performance at the identified site 

 Supervised RF installation to ensure that implementation was done in accordance with 

the design plan 

1.3.15. Lufuno Mukhoro, Specialist: Radio network planning and optimisation  

Name Lufono Mukhoro 

Position Specialist: Radio network planning and optimisation  

Years of experience 15 

Education National Diploma in Electronic Engineering Light Current 

Professional background 8 years in the Telecommunications sector with Huawei and Telkom 

Core skills and knowledge 

Network planning and optimisation 

 Radio network planning including network capacity planning (GSM, UMTS and LTE) 

 Coverage predictions 

 Resolving network coverage and capacity issues 

 Initiating clusters for coverage improvement 

 Reviewing subcontractor roll-out reports (SSVs, TSSR, ISSR and As Built) 

 Worst cells analysis and monitoring post optimisation 

 Site surveys in verifying sites ability to cover planning and performance objectives 

 Conducting network trial for KPI improvement 

Software 

 M2000: parameter configuration, neighbour checking, alarms, and parameter changes 

 PRS: network performance analysis tool 

 MapInfo etc. 

Overview of relevant experience 

 Responsible for radio network planning on NSB Roll-out (GSM, UMTS and LTE) and 

Master Planning 

 Use of simulation tools to identify coverage holes and assess whether the identified site 

will cover the planning and performance objectives 

 Conducted site management to ensure quality standards are adhered to 

1.3.16. Kgomotso Seepe, Specialist: Network planning and optimisation 

Name Kgomotso Seepe 

Position Specialist: Network planning and optimisation  

Years of experience 19 

Education 
Postgraduate Diploma in Project Management, BTech: Electrical Engineering, National 

Diploma in Electrical Engineering 

Professional background 12 years in the South African Telecommunication sector with Telkom 

Core skills and knowledge 

Network planning and optimisation 

 Mobile network planning 

 Network performance and quality 

 Network optimisation 

 Customer assurance 

Telecommunications maintenance 

 PDH 

 SDH 
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 Metro Ethernet 

Project management 

 Day-to-day tracking, controlling and management of projects 

 Contractor management 

 Detailed CAPEX and OPEX reporting 

Network installation 

 Quality assurance and site build acceptance 

 Network quality auditing 

 General site management 

Overview of relevant experience 
 Oversaw installation of the network with regards to tracking, reporting etc. 

 Conducted site management to ensure quality standards are adhered to 

 

KEY MESSAGES 

 Telkom Mobile’s network deployment capabilities are supported by strong network planning and project 

management competencies carried out by: 

‒ Well-defined and documented network design and planning processes, and a 

‒ Team of highly qualified engineers and project managers, with many years of relevant experience in 

network planning and construction, including an accelerated roll-out of the Telkom Mobile network 

2. MECHANISMS USED FOR THE PLANNING OF ANY RADIO COMPONENT OF THE 

NETWORK 

In addition to Telkom Mobile’s well-defined network planning process in 1.2 in the Construction 

of the Network submission, the TEOCO network RAN planning tool is used to provide a robust 

radio planning methodology. This planning tool helps effectively design a network that will 

meet the required coverage and throughput obligations as set out in the ITA. TEOCO is a 

leading provider of analytics, assurance, and optimisation solutions to more than 300 CSPs 

and OEMs worldwide. This tool enables: 

 Consolidation of Operational Support System (OSS) data i.e., accepting configuration 

management, performance management and marketing information as inputs in the 

same process,  

 Advanced traffic forecasting based on historical data,  

 Scenario planning based on forecasted traffic growth and service roll-out,  

 Recommended network dimensioning i.e., hardware and software expansions to 

maintain the QoS, new sites / cells or load balancing identification,  

 Modelling traffic impact on related network resources and QoS,  

 Planning of both 5G and further current band usage using 5-metre digital terrain 

modelling (DTM), clutter and building height data in major Metros, and  

 Radio propagation ray tracing model for all bands 
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KEY MESSAGES 

 Telkom Mobile utilises the state-of-the-art TEOCO RAN planning tool for radio planning and scenario modelling 

to provide detailed and actionable models that are used by our planning teams to engineer and roll out the 

Mobile Network  

3. PLANS TO ACQUIRE RESOURCES SUCH AS ACCESS TO SITES, OTHER 

PROPERTY, TECHNOLOGY, PERSONNEL AND CAPITAL 

3.1. Site and property access 

Telkom Mobile has well-defined documented processes to govern both the acquisition and the 

leasing of sites and property.  These detailed processes include: 

 Process triggers,  

 Details of main workflow items,    

 Allocated roles and responsibilities for each workflow item, and  

 Indicative timeframes of each workflow item 

In addition to the above defined processes, we also have:  

 Existing Master Lease Agreements (MLAs) with Mobile Operators, Tower Companies, 

and private landlords (e.g., points of congregation, airports, municipalities for 

lampposts, private individuals, businesses, malls, etc.) 

 A Tower and Property business within the Telkom Group with an extensive property 

portfolio, and with skilled resources and partners for site acquisition, planning and build 

– these are expanding to align to the 5G need in the market 

 Access to an extensive data centre portfolio across the country enabling us to deploy 

decentralised Mobile Core Networks 

3.2. Technology access 

Telkom Mobile has long standing relationships with a range of leading local and global 

technology vendors.  The major vendors are shown in Table III - 6: 

Table III - 6 List of Telkom Mobile vendors 

Vendor names 

Huawei Technologies Africa Gcwensa Yannitech 

Systems Design (Commscope) Poynting Cornastone 

Nexnovo (Commscope) Average GSMA (Membership) 

ARP Refrigeration Teoco FYRE (Membership) 

Remkor SGT (Probes, Battery) Thales (eSim) 

Adapt IT Inala Technologies AfriNIC (Membership) 
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Dartcom Accenture (Crowd Sourcing) BCX (Red hat) 

ZTE Deloitte (Smart Capex)  

These strategic partnerships accompanied by sound governance processes enables quick 

turnaround times for procurement of standardised and customised best-in-class equipment 

e.g., the rapid deployment of various combinations of 700 MHz and 2 600MHz allocated 

COVID-19 temporary spectrum and re-farmed 2 300 MHz to respond to the COVID-19 

pandemic. This necessitated the rapid sourcing, purchasing, and importing of new RAN 

equipment. Despite working in a harshly constrained COVID-19 environment, Telkom Mobile 

was able to commence site deployments in June 2020 following the Telkom Governance 

approval obtained in May 2020.     

Telkom Mobile has identified equipment requirements and respective vendors for all potential 

site configurations and upgrades viz., for greenfield sites as well as for existing site upgrades.  

This includes requirements for Baseband Processing Units (BBU), Remote Radio Units 

(RRU), baseband and main processing and transmission levels.   

An overview of the equipment used in the configuration of Telkom Mobile’s new build sites, 

and upgrades to existing sites follows: 

 RAN equipment used in the expansion of existing sites will cater for the planned 

network evolution, as detailed in Table III - 7 (Mobile Core, IP and Fixed Transmission 

Network equipment are not described as the additional spectrum will be initially utilised 

on the existing framework in this regard):   

Table III - 7 RAN equipment to enable network technology evolution 

Equipment Details 

BBU 
 BBU5900 houses the baseband, processor, transport, and power distribution module(s), and 

supports GSM, UMTS, LTE, and NR in concurrent mode of operation 

RRU 

 LTE700/800: Dual band RRU5519et (a single form-factor RRU, 2T4R) with high power (2 x 

80W) to cater for carrier power requirements. This RRU is ready for NR. 

 LTE1 800, UMTS: Dual band RRU5502 (a single form-factor RRU, 4T4R) with high power (4 

x 80W) to cater for carrier power requirements. Note - the RRU5502 also supports LTE2 100, 

and is ready for NR 

 LTE2 300, 2 600: Dual-band RRU5254 (a single form-factor RRU, 4T4R) with high power [4 

x (40W+40W)] to cater for carrier power requirements. Note - the RRU5254 is ready for NR 

 LTE2 300 Massive MIMO: Massive MIMO AAU5639 (64T64R, 2 300 MHz) with high power 

(240W) to cater for carrier power requirements. The AAU5639 is the higher power version of 

the AAU5271 (64T64R, 2 300 MHz) that Telkom Mobile currently use for roll-out purposes. 

Note - the AAU5639 is ready for NR, and is currently being tested 

 NR3 500 Massive MIMO: Massive MIMO AAU5639w (64T64R, 3 500 MHz) with power 

specification of 240W to cater for carrier power requirements. Note - the AAU5639w is 

currently being tested 

 Upcoming, planned testing of new RAN equipment: Massive MIMO AAU5726 (32T32R, 1 

800+2 100M, FDD) with high power (300W) to cater for carrier power requirements. Note - 

the AAU5726 supports both UMTS and LTE (LTE1 800+LTE2 100, FDD) 

Baseband 

 UBBPg2: Universal Baseband Processing Unit e4 (UBBPg2), which supports mixed and 

stand-alone modes of operation (UMTS only, LTE only, NB-IoT only, and mixed UMTS & 

LTE & NB-IoT), including Massive MIMO support, as well as 4T4R and 8T8R transmission 

modes, and NR 

 UBBPg3: Universal Baseband Processing Unit e4 (UBBPg3) supports higher capacity 

configurations when compared to the UBBPg2. Note, the UBBPg3 is currently being tested 
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Main processing & 

transmission 

 Universal Main Processing & Transmission Unit (UMPTe2), which supports 2 Electrical 

(FE/GE) & 2 Optical (FE/GE/XGE) 

 Expansion of sites will be carried out according to the following guidelines (taking into 

consideration various challenges e.g., site acquisition, mast space and positioning, 

end-loading, power requirements etc.): 

‒ A typical site is depicted in Figure III - 4, showing the BBU with baseband, main 

processor and transport modules including power distribution modules 

 

Figure III - 4 Typical site for BBU/RF/RRUs/DCDU per technology 

‒ The RRUs are typically located directly behind the antenna on the mast to save 

space and to minimise wind loading 

‒ Sites are housed in a slimline, small footprint outdoor, high security cabinet, 

which houses the BBU and all ancillary equipment such as the Cell Site Router 

(CSR, used for site monitoring), asset management module (for environmental 

and alarm control) and access control systems as shown in Figure III - 5 below 

 
Figure III - 5 Typical rack layout 
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 Passive antennas: 

‒ Telkom Mobile makes use of the latest 16-port passive antennas from Huawei 

and Commscope that cover the frequency range from ~690 MHz to ~2 690 MHz 

with enough available ports to ensure 4T4R connectivity to each RRU, and 

requisite gain to ensure suitable coverage. The antennas are compact enough 

(i.e., low wind loading) to ensure successful site acquisition.  

 Additions to new site builds 

‒ RRU5519et (700/800 MHz) 

‒ RRU5502 (1 800 MHz +2 100 MHz) 

‒ RRU5254 (2 300 MHz +2 600 MHz) 

 Additional 3 500 MHz radio components: 

‒ AAU5639w 64T64R Massive MIMO (3 500 MHz) device is an Active Antenna 

Unit design that integrates radio and antenna components into a single housing 

‒ The AAU5639w is connected to the baseband module of the base transceiver 

station via optical fibre (transmitting eCPRI signals). 

‒ The AAU5639w adopts large-scale antenna arrays that are able to control the 

width and tilt, both vertical and horizontal, for 3D beamforming. Massive MIMO 

is a key technology for 4.5G/5G. 

 Additions to existing sites with configuration (RRU:1 800 MHz +2 100 MHz), (RRU:2 

300 MHz) 

‒ RRU5519et (700/800 MHz) 

‒ RRU5254 (2 300 MHz+2 600 MHz) 

 Changes to existing sites with configuration (RRU:1 800 MHz +2 100 MHz), (RRU:2 300 

MHz), requiring an LTE high-capacity upgrade 

‒ Remove the RRU3276 (2 300 MHz) 

‒ Add the RRU5519et (700/800 MHz) 

‒ Add the AAU5639 (64T64R, 2 300 MHz) Massive MIMO 

 Changes to existing sites with configuration (RRU:1 800 MHz +2 100 MHz), (RRU:2 300 

MHz), requiring a NR upgrade 

‒ Remove the RRU:2 300 MHz 

‒ Add the RRU:700/800 MHz 

‒ Add the AAU 5639w (64T64R, 3 500 MHz) Massive MIMO 

‒ Deploy site using skilled personnel resources 
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3.3. Access to personnel 

Telkom Mobile has well-established sales, commercial, network planning and deployment, 

operations, maintenance, and back-office capabilities and functions considered “business as 

usual”, illustrated in the Telkom Consumer existing organogram shown in Figure III - 6. 

 
Figure III - 6 Telkom Mobile organogram 

The description of each key function is described below in Table III - 8: 

Table III - 8 Telkom Mobile function description 

Function Description / Responsibility 

Consumer CEO 

 Develop and drive the Telkom Mobile strategy 

 Major decision-making, including key investment decisions 

 Manage strategic overall operations and resources 

Marketing 

 Develop the brand, communication, and marketing strategies 

 Designs and manages marketing campaigns 

 Ensures consistent representation of Telkom Mobile’s brand in the market 

 Customer value management, including opportunity identification to increase customer value, 

supervising customer analytics and insights, customer value management operations and 

customer loyalty and retentions 

 Develop Market intelligence: understand customer needs, market trends and business needs 

 Define product roadmap and product lifecycle management  

 Product design and development, including promotions  

 Product marketing material development 

 Develop pricing and product catalogues 

 Identify and manage partnerships to complement product offer 

 Define, track, and oversee the experience of ever customer interaction with Telkom Mobile 

Customer engagement 

 Retail Direct Sales – Stores & Call centre Sales   

 Store management and build  

 IT Service Delivery - Digital & BSS Management 

 IT DevOps – Digital & BSS 

 Technical ISP Networks and Applications 
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Function Description / Responsibility 

  IT Solution architecture, I==Security management and IT Governance 

Indirect sales 

 Drives sales through 3rd party channels, including call centres, ISPs, and digital sales 

 Develop and manage online channels 

 Responsible for channel and channel partner management (all 3rd party sales) 

 Responsible for channel and partner performance management and tracking 

 Responsible for channel and dealer support, including orders and fulfilment  

Consumer operations 

 Performs relevant credit checks and RICA processes 

 Conduct billing and collections 

 Responsible for contract and renewal management 

 Monitor and report on customer service levels  

 Support customer queries and escalate where applicable 

 Oversee and manage all operational excellence initiatives 

Mobile networks 

 Responsible for technology and network strategy definition; management of specifications and 

wireless technology standards and technology life cycle management 

 Manage the planning, dimensioning and design of the Mobile network based on expected 

capacity and coverage demands 

 Demand forecasting 

 End-to-end project management of network expansion and network upgrades projects i.e., site 

access / wayleave acquisition, environmental and regulatory approvals, bill of materials, 

engineering drawings and schedules as well as contractor management 

 Responsible for asset management function  

 Carry out network and traffic flow optimisation / network intelligence and performance 

 Manage the end-to-end monitoring of the Mobile Network (RAN and core) 

 Monitor and manage SLAs and align across network 

 Manage the operations and maintenance of the Mobile network 

 Responsible for Managed Services and NOC management 

 Responsible for technical service management 

Finance 

 Responsible for budgeting and planning 

 Provide revenue assurance and billing support 

 Perform financial risk planning 

 Responsible for financial reporting / business performance reporting 

 Responsible for payroll function  

 Manage procurement processes, identify, and drive procurement efficiencies and manage 

supplier relationships 

HR 

 Carry out general HR functions e.g., recruitment, employee relations management, employee 

benefits management and management of employee benefit partners, succession planning, 

performance management processes 

Regions 
 Responsible for regional operations and maintenance 

 Responsible for regional customer support 

3.4. Access to adequate capital  

A combination of internally generated cashflow sources together with debt will be used to bid 

and pay for the new spectrum.  This funding mix approach will ensure source flexibility and 

minimise funding costs. In addition, convertible debt (equity) will also be considered as a 

possible option. Planned access to capital is listed in order of priority below:  

(i) Internally generated cashflow sources 

(ii) Debt - Telkom has sufficient balance sheet capacity to raise additional debt:  

 ZAR8 bn available under the ZAR15 bn Domestic Medium Term-Note programme 

 Significant demand in the loan markets  
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 ZAR5.5 bn committed facilities available 

(iii) Convertible debt (equity) - not a priority source of funding, with a minimum quantum of 

US$300 million funding available  

Both spectrum acquisition costs and associated CAPEX funding was included in the Telkom 

Board approved Business Plan 2020 - 5 Year Plan. Timing of this approved budget spend will 

be informed by the spectrum auction process. 

Telkom, in line with FY22 projected external funding requirements, will build cash balances in 

FY21, as pre-funding for spectrum acquisition and CAPEX requirements in FY21 and beyond.  

This is evidenced in our H1 2020 interim results, where it was noted that through improved 

cash generation and positive Free Cash Flow (FCF), due to optimised working capital and 

continued cash release initiatives, Telkom has a strengthened, de-risked balance sheet, 

providing sufficient headroom to fund spectrum acquisition through debt.  This is depicted in 

Figure III - 7 which shows our current net debt/EBITDA at 1.0x, improved from 1.4x on the 

back of a ZAR900 mn debt repayment in H1 FY2021.  

 
Figure III - 7 Telkom’s current debt positioning indicating an improvement in net debt/EBITDA (ZAR 

million) 

KEY MESSAGES 

 Telkom Mobile’s strong network deployment and operation capabilities are well established and run as mature 

business functions 

 Key network planning and site deployment processes are well defined and documented to govern network 

operations, site acquisition, site and property leasing etc. 

 Long standing strategic partner relationships with a range of industry leading local and global vendors enable 

rapid procurement of standardised and customised best in class equipment 

 Telkom Mobile has sufficient access to capital through a combination of internally generated cashflow sources, 

debt, and convertible debt to fund spectrum acquisition 
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40 Refers to Volume 2, unless specified otherwise 



CONFIDENTIAL 

Telkom: Application to participate in the Spectrum Auction – Appendix B Business Plan 

PAGE 68 APPENDIX B – BUSINESS PLAN 

EXECUTIVE SUMMARY  

(1) Business Plan description and approach  

Sub-1 GHz is required to deliver the network economics and deployment efficiencies 

for Telkom Mobile to become sustainably competitive 

Telkom Mobile’s Business Plan, 1 – Business Plan with Financial Forecasts, modelling 

consists of three components that informs the accompanying Business Plan, Financial Plan 

and Technical Plan contained in this submission: 

i. The “Nominal Spectrum Plan” represents the spectrum Telkom Mobile has 

modelled as acquiring in the upcoming auction process viz.;  

- 4x5 MHz in 800 MHz band (generic lots), i.e., all lots excluding Lot 9 

- 2x10 MHz in 2 600 MHz band, and 

- 1x2MHz in 3 500 MHz band 

ii. The baseline refers to existing licenced spectrum holdings excluding temporary 

spectrum41, and is used to convey the economic and strategic imperative of additional 

spectrum for Telkom Mobile 

and, 

iii. The sensitivity analyses performed on the above Nominal Spectrum Plan scenario 

containing a ’low band sensitivity analysis’ using 700 MHz in lieu of 800 MHz and 

‘mid band sensitivity analysis’ using 3 500 MHz.in lieu of 2 600 MHz  

This approach was followed to ensure Telkom Mobile will be eligible / qualify to bid on all 

potential spectrum Lot combination available to Telkom, given that the outcomes of auction 

bidding processes are not typically assured.   

Financial forecast outcomes and assumptions 

The results of the 3-year Nominal Spectrum Business Plan are summarised in Table IV - 1: 

Table IV - 1 Nominal Spectrum Scenario 3-year Business Plan (ZAR million) 

 Notes FY22 FY23 FY24 CAGR 

Revenue 2 22,988 26,596 29,714 14%  

OPEX 2  (5,814)  (6,578)  (7,057) 10% 

EBITDA (incl. TP42, excl. IFRS16) 2,3 4,987 6,401 7,949 26%  

EBITDA (incl. TP, incl. IFRS 16) 2, 3, 6 6,006 7,514 9,136  23%  

CAPEX 2, 4, 6 (5,578) (4,494) (3,500) (21%) 

Telkom Mobile’s revenue is forecast to grow to ZAR 30bn by 2024, driven by higher subscriber 

and traffic growth across voice, data, and FWA services. This is due to our “lead with data, 

disrupt with voice” commercial strategy and in line with our historic high double-digit revenue 

                                                

41 The COVID-19 spectrum allocated is not included as part of Telkom’s licensed spectrum 
42 Transfer pricing 
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and data subscriber growth rates. Robust profitability margins are expected with the EBITDA 

margins reaching 27% by 2024.  

The acquisition of spectrum, particularly in the sub-1 GHz band, will have significant financial 

implications largely due to network deployment efficiencies, quality of service and improved 

customer experience; enabling Telkom Mobile to achieve sustainable business performance 

through an optimal combination of roaming and site deployment: 

 Cumulative 3 - year OPEX and CAPEX is expected to decrease by ZAR 0.7bn and 

ZAR 2.4bn, respectively, due to the roll-out and operations of less sites.  

 Acquisition of spectrum is expected to generate an incremental business value uplift 

due to the improved CAPEX and cost structure of ZAR 3.2 bn (net present value) 

Lastly, the results of the sensitivity analysis also resulted in a positive NPV: 

 'Low band sensitivity analysis" for 700 MHz in lieu of 800 MHz is expected to yield 

only marginal differences in financial implications, and 

 ‘Mid band sensitivity analysis’ is expected to provide a ZAR 1.8 bn NPV uplift in 

comparison to the baseline no spectrum case and a ZAR 1.4 bn lower NPV for the 

roll-out of 3 500 MHz in lieu of 2 600 MHz modelled in the Nominal Spectrum plan 

The overall results convey the economic and strategic imperative of spectrum, particularly 

sub-1 GHz spectrum for Telkom Mobile to operate as a sustainable entity and become a key 

enabler of value-rich, quality data services in the South African market by undertaking new 

site deployments and site upgrades. 

(2) Market analysis and forecast demand  

Telkom mobile’s business plan commercial assumptions are influenced by the South 

African market expectation for subscribers, traffic, and price 

Despite broadband being underdeveloped in South Africa, the South African mobile market is 

expected to experience relatively minor growth over the next five years. This is a result of the 

expected decline in voice subscribers and ARPUs that will be offset by growth in data revenue 

and subscribers (2 - Market analysis). Data traffic is expected to continue to grow at 

exponential rates, driven by four key factors: (1) consumer demand driven by increased 

demand for video content by consumers; (2) technology evolution and a maturing device 

ecosystem that will enable operators’ networks to carry higher data volumes (increased 

spectral efficiency); (3) spectrum release and technology advancements will increase MNO’s 

capacity and data pricing flexibility; and (4) COVID-19 pandemic with the shift to various forms 

of Work-From-Home (WFH) methods. 

Beyond mobile, FWA is expected to grow rapidly as an alternative to fixed technologies due 

to comparatively low cost and rapid deployment potential. This is particularly relevant in South 

Africa with low levels of fixed broadband and a demographic that includes under-served rural 

population, informal districts within and adjacent to Metros as well as low disposable income. 
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(3) Existing products and services  

Telkom Mobile’s product and services portfolio is based upon a disruptive data 

leadership strategy and ambitions to play a meaningful role in digital transformation 

and inclusion in South Africa 

Telkom Mobile has championed affordable broadband in South Africa, with ambitions to be a 

principal protagonist in addressing South Africa’s widening Digital Divide (3 – Product and 

services). This underpins Telkom Mobile’s “lead with data, disrupt with voice” strategy, offering 

affordable mobile connectivity and Over the Top (OTT) services designed to address the 

digital requirements of customers in South African, through: 

 Value-rich, data-led offerings and value enhancements, i.e., FreeMe, FreeMe Family 

and Data-on-the-Go, for mobile consumers 

 A range of disruptive digital offerings e.g., content streaming services (e.g., 

TelkomOne43, Netflix), e-Education and financial services 

 Leading the fixed-LTE market with attractive product launches, e.g., first dedicated 

large bundle FWA products and first unlimited LTE products in South Africa  

(4) Pricing strategy for products and services to be offered through the new spectrum   

Telkom Mobile’s objective is to continue sustainably driving value, however this relies 

upon an equitable and pro-competitive spectrum outcome 

Telkom Mobile’s objective is to continue driving a market leading disruptive pricing strategy 

underpinned by three guiding principles: 

(i) Lead with data propositions and disrupt with voice 

(ii) Generate the highest value/MB in the mobile market 

(iii) Collaborate with OTT players by acting as an enabler and aggregator, rather than 

a competitor 

However, for Telkom Mobile to sustainably execute on the commercial strategy requires 

access to sub-1 GHz spectrum to enable the appropriate network cost structure and QoS 

levels required to deliver a good quality of customer experience (4 – Pricing strategy).  

(3) Products and services to be offered through the new spectrum 

An equitable spectrum allocation will enable Telkom Mobile to offer a broader range 

of value-rich, high-quality broadband products & digital services across South Africa 

Telkom Mobile’s data leadership ambitions hinge on augmenting existing sub-optimal 

spectrum holdings with the 700 MHz, or 800 MHz, 2 600 MHz and/or 3 500 MHz bands. The 

sub-1 GHz spectrum is crucial to improve customer experience of existing products, through 

improved network quality and to be able to sustainably offer an expanded range of competitive 

value-rich data products and digital services including: 

                                                

43 Telkom launched TelkomOne in partnership with SABC in Oct ’20 - a platform, to provide SABC’s 30 million subscribers “on-
demand” access to free digital TV and radio 
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 High-capacity, high optionality, innovative mobile broadband product bundles, e.g., 

family sharing plans (FreeMe, Monate packages, etc.) and WFH packages for 

increased data demand for services such as WhatsApp, social media, video 

streaming, gaming etc. 

 A wide range of high-capacity LTE FWA services in both urban and rural areas e.g., 

Smart Broadband etc. 

 Diverse range of digital lifestyle services including financial services (e.g., Telkom 

One, Telkom Pay, Device Insurance, Telkom Plus, etc) supplemented by value-rich 

data bundles to enable access across South Africa and address the Digital Divide 

As Telkom Mobile’s network evolves there will be further diversification of the product portfolio, 

to include more advanced data-services viz.;  

 Internet of Things (IoT) solutions, such as smart devices (locks, home apps etc.), 

smart grids and asset tracking applications etc. 

 5G – technology evolution will allow for 5G fixed wireless access, enhanced mobile 

broadband (eMBB), ultra-reliable low latency communications (URLLC) and massive 

Machine Type Communications (mMTC); and bespoke 5G Enterprise use cases, 

e.g., port management solutions, mining, and industrial manufacturing 

1. FUNDAMENTAL ASSUMPTIONS FOR THE BUSINESS PLAN WITH FINANCIAL 

FORECASTS FOR A MINIMUM PERIOD OF THREE YEARS  

1.1. Approach to Business Plan 

Telkom Mobile’s Business Plan modelling consists of three components that informs the 

accompanying Business Plan, Financial Plan and Technical Plan contained in this submission 

(1 – Business Plan with Financial Forecasts): 

i. The “Nominal Spectrum Plan” represents the spectrum Telkom Mobile has 

modelled as acquiring in the upcoming auction process viz.;  

‒ 4x5 MHz in 800 MHz band (generic lots), i.e., all lots excluding Lot 9 

‒ 2x10 MHz in 2 600 MHz band, and 

‒ 1x2MHz in 3 500 MHz band 

ii. The baseline refers to existing licenced spectrum holdings excluding temporary 

spectrum44, and is used to convey the economic and strategic imperative of additional 

spectrum for Telkom Mobile 

and, 

iii. Sensitivity analyses performed on the above scenario containing a;  

                                                

44 The COVID-19 spectrum allocated is not included as part of Telkom’s licensed spectrum 
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‒ ‘Low band sensitivity analysis’ using 700 MHz: For this part of the sensitivity 

analysis, the 4x5 MHz in 800 MHz is replaced with 4x5 MHz in the 700 MHz 

band in a technology agnostic manner, and 

‒ ‘Mid band sensitivity analysis’ using 3 500 MHz: For this part of the sensitivity 

analysis, the 2x10 MHz in 2 600 MHz is replaced with 2x10 MHz in the 3 500 

MHz band also following a technology agnostic manner, where LTE/4G is 

modelled as the worst-case performance scenario (as there will be upside in 

deploying 5G going forward) 

This approach was followed to ensure Telkom Mobile will be eligible / qualify to bid on all 

potential spectrum Lot combination available to Telkom, given that the outcomes of auction 

bidding processes are not typically assured.   

The Nominal Spectrum Business Plan modelling incorporates both existing operations (i.e., 

current network, spectrum holdings, technical and commercial operations) and the future 

operations to support the enablement of new potential spectrum.   

All our modelling assumes that Digital Dividend progress will free up spectrum for utilisation 

as at the date of deployment used in our Business Plan. 

1.2. Overview of Business Plan results 

1.2.1. Nominal Spectrum Plan  

The outputs of the Nominal Spectrum Plan scenario are presented in Table IV - 2. 

Table IV - 2 Nominal spectrum scenario 3-year business plan (ZAR million) 

 Notes FY22 FY23 FY24 CAGR 

Revenue 1 22,988 26,596 29,714 14%  

OPEX 2  (5,814)  (6,578)  (7,057) 10% 

EBITDA (incl. TP45, excl. IFRS16) 1,2 4,987 6,401 7,949 26%  

EBITDA (incl TP, incl IFRS 16) 1, 2 6,006 7,514 9,136  23%  

CAPEX 2, 3, 4 (5,578) (4,494) (3,500) (21%) 

Acquisition of the nominal spectrum, will have the following overall positive impact on Telkom 

Mobile’s business plan in comparison to the baseline “no spectrum” case: 

 No revenue uplift over 3 years – it is assumed that revenue will remain the same for 

all scenarios, as Telkom Mobile plans to continue with the “lead with data, disrupt 

with voice” strategy 

 Total cumulative 3- year OPEX is expected to decrease by ZAR 0.7 bn,  

 Total cumulative ZAR 0.7 bn EBITDA uplift due to the OPEX improvement 

 Total cumulative 3-year CAPEX is expected to decrease by ZAR 2.4 bn 

                                                

45 Transfer pricing 
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 The acquisition of spectrum is expected to generate an incremental business value 

uplift due to the improved CAPEX and cost structure of ZAR 3.2 bn (net present 

value) 

The business case yields overall positive financial results and positions Telkom Mobile well to 

further advance national broadband objectives whilst running a commercially sustainable 

business and continuing to exert competitive pressure in the market. 

1.2.2. Sensitivity analysis 

Figure IV - 1 provides an illustrative view of the expected value uplift for the Nominal Spectrum 

Plan and the ‘mid band sensitivity analysis’ using 3 500 MHz.in lieu of 2 600 MHz. A 

comparative view for 700 MHz in lieu of 800 MHz is not indicated in the graph below due to 

only marginal differences in financial implications. 

 
Figure IV - 1 Illustrative view of the sensitivity NPV uplift 

1.2.2.1. Low band sensitivities modelled 

The impact of the sensitivity analyses performed on the low band option is detailed below:  

 No revenue uplift over 3 years – it is assumed that revenue will remain the same for 

the low band option, due to Telkom Mobile’s plans to continue with our “lead with 

data, disrupt with voice” strategy 

 Cumulative 3-year OPEX and CAPEX savings for the 700 MHz in lieu of 800 MHz, is 

minimal, if anything it will bring a marginal improvement to the overall OPEX and 

CAPEX 

 A business value uplift of ZAR 3.2 bn relative to the baseline, due to no significant 

differences expected with the 700 MHz roll-out in lieu of 800 MHz (i.e., equal value 

uplift to the 800 MHz Nominal Spectrum case)  

1.2.2.2. Mid band sensitivities modelled 

The impact of the sensitivity analyses performed on the mid band option is detailed below:  
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 No revenue uplift over 3 years – it is assumed that revenue will remain the same for 

the mid band option, due to Telkom Mobile’s plans to continue with our “lead with 

data, disrupt with voice” strategy 

 Cumulative 3-year OPEX saving of ZAR 0.3bn relative to the baseline, which is ZAR 

0.4 bn higher than the 2 600 MHz Nominal Spectrum Plan 

 Cumulative 3-year network deployment CAPEX saving of ZAR 2.0bn relative to the 

baseline, which is ZAR 0.3bn lower saving than the 2 600 MHz Nominal Spectrum 

Plan 

 A business value uplift of ZAR1.8 bn relative to the baseline, and ZAR 1.4bn lower 

than for the 2 600 MHz Nominal Spectrum Plan 

 

KEY MESSAGES 

 Sub-1 GHz is required to deliver sought after network economics and deployment efficiencies for Telkom Mobile 

to become sustainably competitive. This would not be possible in the sub-optimal ‘no spectrum’ situation as 

referenced in the baseline. 

 The Nominal Spectrum Business Plan is expected to generate a positive NPV with an incremental business 

value uplift of ZAR 3.2 bn relative to the baseline, due to the improved CAPEX and cost structure 

 Lastly, the results of the sensitivity analysis also resulted in a positive NPV: 

‒ The 'low band sensitivity analysis" for 700 MHz in lieu of 800 MHz is expected to yield only marginal 

differences in financial implications, and 

‒ The 'mid band sensitivity analysis' is expected to provide a ZAR 1.8 bn NPV uplift in comparison to the 

baseline and a ZAR 1.4 bn lower NPV for the roll-out of 3 500 MHz in lieu of 2 600 MHz 

1.3. Fundamental Business Plan Assumptions (Notes for financials) 

Note 1: Revenue assumptions: subscribers, ARPU and traffic  

Telkom Mobile’s revenue forecasts are driven by increased subscriber and traffic growth 

across voice, data, and FWA services. This forecast is aligned with our “lead with data, disrupt 

with voice” commercial strategy as evidenced by historic double-digit growth rates, refer to the 

Volume 2 of 3 Context – Overview of Telkom and 1 Applicant details - 1.2 Annual Reports. 

Subscriber forecasts in Table IV - 3 are based on global and local market expectations and 

trends (2 – Market analysis), calibrated to consider Telkom Mobile’s existing and planned 

value-rich propositions and commercial strategy: 

Table IV - 3 Telkom Mobile subscriber forecast 

  FY22 FY23 FY24 CAGR 

Voice  5,134,767   5,571,848   5,899,128  7%  

Data  11,352,219   13,214,877   14,620,004  13%  

Fixed wireless  2,459,388   3,320,409   4,121,191  29%  

Total  18,946,374   22,107,134   24,640,324  14%  

 Voice subscribers are expected to grow at 7% Compound Annual Growth Rate 

(CAGR) above the general market expectation of 6%, still mimicking the customer 

voice to data migration global pattern at an overall level whilst responding to a local 
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market need in South Africa. Telkom Mobile over the last three years has continued 

to experience considerable voice subscriber growth, due to our “disrupt with voice” 

strategy 

 Data subscribers are expected to increase at a 13% CAGR, 6 percentage points (pp) 

above market expectation of 7% CAGR; due to Telkom Mobile’s focused data 

strategy, and considering our historic above market data subscriber performance and 

data-led commercial strategy  

 FWA subscribers are forecast to grow at a CAGR of 29%, a fair amount higher than 

global market expectations of 20%, due to Telkom Mobile’s differentiated, market 

leading FWA product set, our diverse range of value-rich products and services as 

well as our flexible contracting options for customers  

Similarly, traffic forecasts, provided in Table IV - 4 are based on market trends, historic 

performance, and our “data-led, disrupt with voice” commercial strategy, which we believe will 

drive significant traffic growth across all of Telkom Mobile’s product offerings: 

Table IV - 4 Telkom Mobile traffic forecast 

  Units FY22 FY23 FY24 CAGR 

Voice MoU  26,475,710   34,451,143   43,136,322  28%  

Data MB  606,445   805,536   1,006,316  29%  

Fixed wireless MB  863,371   1,274,487   1,741,714  42%  

 Contrary to market expectations, where limited growth is predicted for voice; Telkom 

Mobile’s voice traffic is forecast to grow at a 28% CAGR, due to our attractive voice 

bundles Telkom Mobile offers as part of our “voice disruptive” commercial strategy 

offerings. Telkom Mobile also plans to transition from legacy voice to VoIP  

 Data traffic has been conservatively forecast at a 29% CAGR. This is significantly 

lower than the 43% market expectation given that the increased traffic base 

experienced during FY21 is largely attributable to COVID-19 

 FWA traffic growth for the Consumer segment has been forecast at a CAGR of 42%, 

in line with the 41% as per global market expectations46 

The forecast ARPUs for the Business Plan are provided in Table IV - 5 and are based on 

historic pricing as well as industry trends (2 – Market analysis): 

Table IV - 5 Expected ARPU evolution 

  Units FY22 FY23 FY24 CAGR 

Prepaid ZAR/sub 67 68 70 2% 

Post-paid ZAR/sub 236  236  236  (0%) 

 Despite a forecast growth in voice and data subscribers across both Consumer and 

Business segments, we forecast ARPUs to remain fairly flat; due to both decline in 

price per Minute of Use (MOU) and a fast decreasing price per GB offset by 

significantly increased volumes of uptake. This assumption is in line with the -9% 

                                                

46 Ericsson, ‘Fixed wireless access outlook’ – 41% global CAGR (’19-’25) 
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industry forecast for voice and decline of -2% CAGR for data. When viewed in 

relation to increased volumes, this translates into more value for customers. 

Note 2: CAPEX and OPEX assumptions 

To deliver upon our disruptive data-led commercial strategy and become a key enabler of 

affordable, quality data services for all South Africans; new site deployments and upgrades 

are required across the Telkom Mobile network. Sub-1 GHz spectrum is essential to deliver 

the required network economics and deployment efficiencies to upgrade and expand the 

network for us to become sustainably competitive. 

 Should Telkom Mobile not acquire low-band spectrum, deploying new coverage will 

be highly inefficient and financially unfeasible in the medium to long term. Telkom 

Mobile will not be able to extend network coverage sustainably and will remain 

hamstrung by our dependency on roaming providers such as Vodacom, and other 

roaming agreements. The structure of these agreements is prohibitive and constrains 

the product and pricing flexibility we can sustainably offer to customers. Our 

modelling assumes that Digital Dividend progress will free up spectrum utilisation 

from the date of deployment. 

 The acquisition of spectrum, particularly sub-1 GHz, will enable Telkom Mobile to 

efficiently deploy the required coverage and capacity (refer to Figure IV - 2) for our 

planned site roll-out with a lessening dependence on restrictive roaming 

arrangements.  Telkom Mobile will rapidly deploy sites to meet the tier-2 operator 

obligation of 80% population coverage and is estimated to translate into 1 762 

additional newly built coverage sites by year five of licence issue. In addition, 1 087 

existing sites will be upgraded to utilise new spectrum and technologies in addition to 

the 1 380 currently equipped with temporary sub-1 GHz. In addition to network 

deployment CAPEX, Telkom Mobile has included a CAPEX item for the acquisition of 

spectrum modelled at a slight premium to the current reserve prices set by ICASA. 

 
Figure IV - 2 Cumulative Telkom Mobile site roll-out (with and without spectrum) 

Telkom Mobile has set revenue targets to be achieved through a combination of roaming and 

site deployment. Spectrum acquisition will allow for a higher percentage of traffic forecast to 

be carried on-net whilst Telkom Mobile has planned for traffic roaming on the WOAN for the 

first 5 years of its operation in line with the required obligations as set out in the "Government 

Gazette 43768, Notice 535 of 2020" item 12.4. Post 5-years, traffic distribution will be 

optimised across on-net and off-net roaming alternatives as required. 
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Note 3: General financial assumptions 

The following additional financial assumptions have been used in the 3-year Business Plan: 

Table IV - 6 General assumptions 

 Assumptions Units 
Values 

FY21 FY22 FY23 FY24 

1 WACC % 12.6% 12.6% 12.6% 12.6% 

2 CPI % 3.3% 4.2% 4.3% 4.3% 

3 GDP Growth # -9.38 2.83 2.03 1.90 

4 USD-ZAR exchange rate # 16.78 16.55 16.6 16.41 

5 CNY-ZAR exchange rate # 2.44 2.51 2.58 2.66 

6 GBP-ZAR exchange rate # 20.9 22.16 22.94 22.84 

7 EUR-ZAR exchange rate # 19.26 20.25 20.54 20.66 

Note 4: Obligation assumptions 

The Telkom Mobile Business Plan is aligned to the Network Roll-out Plan as contained in our 

Technical Information (Radio System Design) submission – List of assumptions.  Accordingly, 

our Business Plan has also catered for us to meet all obligations as set out in the IMT ITA 

specified obligations contained in the IMT ITA ICASA Notice 535 of 2020.  These obligations 

are listed below: 

 Adherence to the spectrum caps as listed in Item 7  

 Downlink obligations as contained in Item 12.1. 

 Coverage obligations for Tier 2 operators as specified in Items 12.1, 12.2  

 Open access obligations as specified in Item 12.3 

 Incentives to the WOAN as specified in Item 12.4  

 Social obligations as specified in Item 12.5 
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2. A MARKET ANALYSIS OF THE SERVICES CONTEMPLATED TO BE OFFERED 

THROUGH THE RADIO FREQUENCY SPECTRUM LICENSE APPLIED FOR, 

INCLUDING FORECAST DEMAND 

2.1. Telecoms market overview in South Africa 

The mobile market in South Africa is expected to experience a low 1% CAGR over the next 

five years; with the fast-declining number of voice subscribers and ARPUs being offset by 

growth in data revenue and number of data subscribers. Refer to Figure IV - 3, Figure IV - 4 

and Figure IV - 5 showing key forecasts for the South African mobile market pertaining to 

revenues, subscriber numbers and ARPUs.  

 

Figure IV - 3 South Africa’s 

mobile market revenue forecast 

(ZAR mn)47 

 

Figure IV - 4 South Africa’s 

mobile end of period subscribers 

forecast (mn)4 

 

Figure IV - 5 South Africa’s 5-year 

mobile ARPU forecast (ZAR/sub)4 

2.2. Data services demand and pricing evolution 

Several factors are forecast to significantly transform data traffic growth and price evolution48 

in South Africa, which in turn will drive growth in Telkom Mobile’s data services: 

 Consumer demand: Globally, subscriber consumption is growing at approx. 40% p.a. 

Telkom Mobile experienced 81% growth in MBB traffic as at H1 FY2021 far 

surpassing global benchmarks. In line with historical data49, it is forecast that mobile 

traffic will increase at greater than fourfold over the next five years, primarily driven 

by increased consumer demand for video. 

 Technology evolution and maturing device ecosystems will enable operators’ 

networks to carry higher data volumes (whilst being able to achieve increased 

spectral efficiency made possible through optimal spectrum allocation) 

 Spectrum release: Global benchmarks show there is typically a greater than 20pp 

increase in mobile data traffic growth post-spectrum release. The upcoming spectrum 

auction in South Africa and the introduction of the WOAN with plans to collectively 

                                                

47 BMI, IDC, Operator reports, Telegeography, Delta Partners Analysis 
48 Ovum, Cable, Ericsson mobility report 2019, TeleGeography, Operator website, ICASA, Statista, Delta Partners analysis 
49 Refer to Volume 2 of 3, section I-2 for the historic 2018, 2019 and 2020 Telkom Group Annual Reports  
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release 406MHz of spectrum into the market is set to increase operator’s capacity 

and flexibility in data pricing particularly given that in the case of South Africa this will 

also include spectrum is the commonly referred to Digital Dividend 1 and Digital 

Dividend 2 ranges 

 The COVID-19 pandemic has triggered increased global data traffic by approximately 

30% whilst shifting traffic from enterprise-based locations to residential access 

points. It is likely these levels will be maintained as binge TV watching, remote 

education and WFH become part of the ‘new normal’50 

 Competition: Increased operator capacity, customer demand and regulatory pressure 

are already driving down data prices in emerging and developed markets. Figure IV - 

6 illustrates the sharp decline in data prices in developed and emerging markets. 

Technology advancements and access to additional spectrum, will further increase 

the operator’s ability to drop prices due to economies of scale and provide value-rich 

delivery to customers.  

 
Figure IV - 6 Data price per GB benchmark (ZAR/GB)51 

These five factors are expected to grow South Africa’s mobile traffic by greater than 40% year-

on-year for the next 5 years, as illustrated in Figure IV - 7. 

 
Figure IV - 7 Forecast mobile data traffic and GB/sub in South Africa 

                                                

50 International Telecommunications Union, ‘Economic impact of COVID-19 on digital infrastructure’ 
51 Ovum, Cable, Delta Partners analysis 
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2.3. Fixed-wireless access opportunity 

Globally, FWA connections are forecast to reach close to 160 million and will account for 25% 

of mobile network data traffic by the end of 202552: Technology advancements enable the use 

of wireless technologies, in the form of FWA, to provide high-capacity business and consumer 

broadband solutions as an alternative to fixed line technologies i.e., ADSL and fibre. FWA 

enables low cost, and fast deployment of high-capacity broadband particularly suitable for 

rural areas and regions where the economics do not drive ROI i.e., low ARPUs weighed 

against traditionally high CAPEX deployments for telecommunications infrastructure. 

FWA is especially relevant in the South African market currently characterised by low levels 

of fixed broadband coverage, semi-informal dwellings within and adjacent to main suburbs, 

high levels of poor rural coverage, low ARPUs and a growing demand for connectivity and 

data usage. LTE and 5G FWA present an economical approach to deliver high-speed 

broadband services to homes and to SMEs where businesses operate in areas that do not 

have established infrastructure. Telkom Mobile, Vodacom, MTN, Liquid Telecom and RAIN 

have been offering LTE FWA for many years. Telkom Mobile has been particularly innovative 

and disrupted the market with the following value-rich product launches: 

 First to market with large bundle FWA products launched in November 2012  

 First Unlimited LTE products in South Africa  

 Best value LTE Prepaid offers in South Africa 

Despite this, FWA coverage remains very low, thereby presenting a large opportunity to 

increase coverage and access made more attractive with the advent of 5G53. It is widely 

believed that 5G FWA will be the first and largest commercially available use case in Sub-

Saharan Africa with the first commercially available 5G FWA offerings already available in 

South Africa.  

In reference to market sizing, COVID-19 is believed to have accelerated uptake with the WFH 

shift, increasing demand for affordable high-speed broadband to the home. FWA subscribers 

within South Africa are expected to reach approximately 4 million54 by 2025, with a revenue 

forecast nearing ZAR 15 billion20,55. 

                                                

52 Ericsson 
53 Newspaper articles, operator websites 
54 Omdia, FWA market – South Africa’ 
55 Calculated using a R15.34/USD exchange rate 
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KEY MESSAGES 

 South Africa’s mobile market is expected to plateau, with a forecast continued decrease in voice revenues to 

be offset by growth in data revenues - Telkom Mobile’s forecasts growth above the market due to both historic 

out-performance due to our “data-led, disrupt with voice” commercial strategy.  We believe this will continue to 

drive significant traffic growth 

 Customer demands, technology evolution, spectrum release, COVID-19 and competition will transform data 

traffic growth and pricing evolution, which in turn will drive growth of Telkom Mobile’s data services:  

‒ Data traffic is expected to increase exponentially at greater than 40% y-o-y primarily driven by an increase 

in Consumer demand for video  

‒ Simultaneously, data prices are expected to decline dramatically, as additional spectrum and new 

technology increase operators’ ability to drop prices due to economies of scale  

 The South African FWA opportunity accelerated by COVID-19 presents attractive growth potential for local 

operators  
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3. DESCRIPTION OF PRODUCTS AND SERVICES TO BE OFFERED THROUGH THE 

RADIO FREQUENCY SPECTRUM LICENSE APPLIED FOR 

3.1. Overview of Telkom Mobile’s existing products and commercial strategy 

Telkom Mobile has championed the provisioning of affordable broadband in South Africa, with 

ambitions to remain a principal protagonist in addressing the widening Digital Divide in the 

country. This underpins Telkom Mobile’s “lead with data, disrupt with voice” strategy, offering 

value-rich mobile connectivity and OTT services aligned to customer demand. Our products 

and services include FreeMe, FreeMe Family and Data-on-the-Go for mobile Consumers; and 

we offer a range of disruptive digital offerings delivered through investments and strategic 

partnerships. Listed below are select examples (non-exhaustive):   

 Content and streaming: content offerings, such as video, music, and TV streaming, 

to address the lifestyle and entertainment needs of customers in an affordable 

manner: 

‒ In October 2020, we launched TelkomOne in partnership with the SABC.  This 

platform provides “on-demand” access to digital TV and radio to SABC’s 30 

million subscribers. In providing this access to SABC content, Telkom Mobile 

believes that we are playing a key role in addressing universal service goals 

linked to public broadcasting content.  We furthermore believe that we are 

playing a vital part in the acceleration of broadcasters needing to vacate the 

Digital Dividend frequencies and help ease the digital migration burden which 

has stagnated spectrum release for approximately two decades.  

‒ Mobile streaming bundles designed to provide cost-effective streaming data in 

conjunction with content partners, e.g., we strengthened our relationship with 

Netflix to make it easier and affordable for customers to consume Netflix 

content.  Recent regulatory developments may lead to increased local content 

quotas set for Netflix and we believe that we will ultimately have an overall 

positive impact on the local content industry in South Africa. 

 Education: Telkom Mobile partnered with the Lightbulb Education platform to 

provide an online education solution for learners. Data used to access the platform 

has been zero-rated for Telkom Mobile customers i.e., customers receive free 

access 

 Financial services: Telkom Mobile offers a range of digital financial services 

offerings such as e-wallet, insurance, and e-commerce; including recently launched 

initiatives: 

‒ Telkom Pay, our own digital wallet that runs through WhatsApp. Functionalities 

include a ‘Please Pay Me’ and utilisation of QR codes for paying airtime, 

electricity etc. This service also allows for deposits via EFTs as well as deposits 

and withdrawals via Nedbank ATMs and Pick ‘n Pay. 
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‒ A partnership with Takealot.com being South Africa’s largest online shopping 

provider.  Select Telkom Mobile products are available on the Takealot.com 

platform providing easier accessibility for more people 

Telkom Mobile plans to develop similar mobile data-led value propositions in the SMB sector 

providing value-rich connectivity for this important yet often overlooked business segment.   

3.2. Telkom Mobile’s future products and services 

Telkom Mobile’s data-led network strategy has built a solid foundation enabling us to be a 

credible player in the market as customers continue to migrate from voice to data.  Telkom 

Mobile aims to be a main contender for data leadership in 4G and 5G wireless technologies 

by 2030. However, this ambitions hinges on Telkom Mobile’s ability to augment existing sub-

optimal spectrum holdings with new spectrum allocation across 700 MHz / 800 MHz, 2 600 

MHz, and the 3 500 MHz bands. The sub-1 GHz spectrum is especially critical to improve 

customer experience of existing products through improved network quality, and be enabled 

to sustainably offer an expanded range of competitive value-rich data products and digital 

services listed below (non-exhaustive): 

 Mobile broadband: high capacity, fit-for-purpose LTE broadband products 

(WhatsApp, streaming, gaming bundles etc.) for increased data demand,   

 A wide range of nationwide high-capacity LTE FWA services in both urban, semi-

urban and rural areas, and   

 A diverse range of digital lifestyle services supplemented by high-quality data 

bundles to enable access across all customer segments by building on our existing 

suite of digital products e.g., TelkomOne, Education Platforms, Financial services 

As Telkom Mobile’s network technology and architecture evolves, we plan for further 

diversification of our product set to include more advanced data-services in support of building 

a digital economy in South Africa.  A list of envisaged products is listed below. (Note: this is 

not included in 3-year Nominal Business Plan): 

 IoT solutions, such as smart devices (locks, home apps etc), smart grids, asset 

tracking applications, and 

 Deployment of 5G: The technology evolution will allow for 5G FWA, enhanced mobile 

broadband (eMBB), ultra-reliable low latency communications (URLLC) and massive 

Machine Type Communications (mMTC); and bespoke 5G Enterprise use cases, 

e.g., port management solutions, mining, and industrial manufacturing. 

 



CONFIDENTIAL 

Telkom: Application to participate in the Spectrum Auction – Appendix B Business Plan 

PAGE 84 APPENDIX B – BUSINESS PLAN 

KEY MESSAGES 

 Sub-1 GHz spectrum is imperative to enable Telkom Mobile’s disruptive data strategy and ambitions to play a 

meaningful role in driving up digital transformation in South Africa 

 This allocation will augment Telkom Mobile’s current sub-optimal spectrum holdings enabling us to compete 

as a credible player offering value-rich products and services in a manner that sustainably exerts competitive 

pressure in the market  

 Telkom Mobile plans to offer an expanded range of competitive value-rich products and digital services using 

the frequency spectrum allocation: 

‒ High-capacity LTE broadband products (WhatsApp, streaming, gaming bundles etc.)  

‒ Nationwide LTE FWA in urban, semi-urban and rural areas  

‒ Diverse range of digital services supplemented by value-rich, high quality data bundles  

 An inherent component of broadband products is Customer Experience.  The new spectrum will allow us to 

deploy a spectrally efficient network that also meets coverage and throughput requirements with quality 

improvements. 

 As Telkom Mobile’s network technology and architecture evolves, we plan for further diversification of our 

product set by introducing more advanced data-solutions viz.  

‒ IoT solutions, such as smart devices, smart grid solutions, asset tracking applications etc. 

‒ 5G data services: 5G FWA, eMBB, URLLC and mMTC; and bespoke 5G Enterprise use cases, e.g., port 

management solutions, mining, and industrial manufacturing 

4. DESCRIPTION OF THE PRICING STRATEGY FOR PRODUCTS AND SERVICES TO 

BE OFFERED THROUGH THE RADIO FREQUENCY SPECTRUM LICENSE APPLIED 

FOR 

Telkom Mobile has historically offered a broad range of affordable products in the South 

African market. One illustration of this is provided in Figure IV - 8 showing Telkom Mobile 30-

day data bundle prices compared to peers; and further evidenced by the many accolades 

received by The Tarifica Score, highlighted in section 1.2 of the Description of Services above. 

 
Figure IV - 8 South African mobile price benchmark 
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Telkom Mobile’s objective is to continue to sustainably drive value for customers.  However, 

being able to do this is reliant upon an equitable and pro-competitive spectrum outcome. 

Telkom Mobile’s pricing strategy is and will remain underpinned by three principles: 

(i) Lead with data propositions and disrupt with voice,  

(ii) Generate the highest value/MB in the mobile market – be the protagonist in driving 

superior value for customers, and   

(iii) Collaborate with OTT players where we act as an enabler and aggregator, rather than 

a competitor  

Lastly, Telkom Mobile’s pricing strategy is contingent on access to sub-1 GHz spectrum and 

capacity (2 600 MHz and/or 3 500 MHz) to enable the appropriate network cost structure. 

KEY MESSAGES 

 Acquisition of the spectrum allocation used in our Nominal Spectrum Plan scenario will enable us to implement 

our commercial strategy using a pricing strategy that reflect the enabled network efficiencies – and allowing us 

to pass on benefits to our customers via delivery of value-rich data products and digital services 

 Pivotal to this pricing strategy is the award of sub-1 GHz spectrum allocation which when deployed in 

conjunction with mid band spectrum will allow us to remove the constraints of prohibitive roaming costs.  This 

resultant reduction in OPEX will enable us to pass on benefits to customers via delivery of value-rich products 

and services 
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V – TECHNICAL INFORMATION (RADIO SYSTEM DESIGN)  

No. Information requirement Section56 Pages 

1 FULL INFORMATION OF THE TECHNOLOGY TO BE IMPLEMENTED. THIS SHOULD BE 

3GPP TECHNOLOGIES INCLUDING LTE 

V-1 

V-5 

96-101, 

118-122 

2 APPROACH TO NETWORK DEVELOPMENT AND EXPANSION. THIS SHOULD BE 

BASED ON CAPACITY DEMAND AND COVERAGE REQUIREMENTS 

V-2 102-108 

3 DESCRIPTION OF ALL THE RELEVANT OR IMPORTANT INTERFACES IN THE 

NETWORK. THIS DEPENDS ON THE TECHNOLOGY. THE INTERFACES ARE BASED 

ON THE 3GPP TECHNOLOGY ARCHITECTURE    

V-3 109-115 

4 REQUIREMENTS FOR INTERCONNECTION TO OTHER TELECOMMUNICATION 

NETWORKS OR SERVICES AND TRANSMISSION MEDIUM AND LINKS REQUIRED   

V-4 116-117 

5 UPGRADE OF THE NETWORK TO ACCOMMODATE NEW STANDARDS AND 

TECHNOLOGY DEVELOPMENTS 

V-1 

V-5 

96-101, 

118-122 

6 COMPLIANCE WITH RECOGNISED INTERNATIONAL STANDARDS AND 

SPECIFICATIONS 

V-6 

Appendix B-V.1 

Appendix B-V.2 

Appendix B-V.3 

122-123. 

268-270 

7 DETAILS OF RADIO PLANNING INCLUDING METHODS TO RESERVE FREQUENCY V-7 

Vol 3: Section A 

124 

8 APPLICANTS MUST PROVIDE DIAGRAMS OR SKETCHES OF PROPOSED 

OPERATIONS 

V-8 

V-14 

125-128, 

138-162 

9 ADHERENCE TO EMC SPECIFICATIONS V-9 

Appendix B-V.2 

129, 269 

10 THEORETICAL TRAFFIC VOLUME FORECASTS AND ALTERNATIVE ROUTING AND 

REDUNDANCY REQUIREMENTS 

V-10 130-131 

11 NUMBERING PLAN FOR THE SERVICE V-11 131-133 

12 QUALITY SYSTEMS DEPLOYED, AND QUALITY TARGETS USED V-12 

V-15 

V-19 

133-136, 

163-166, 

196-198 

13 DETAILS OF FIXED NETWORK PLANNING V-13 136-137 

14 PRESENTATION OF NETWORK PLANNING DATA IN THE FORM OF SCHEDULES, 

DIAGRAMS, TABLES AND MAPS FOR THE INITIAL PHASE AND TWO SUBSEQUENT 

PHASES 

V-8 

V-14 

125-128, 

138-162 

15 NETWORK MANAGEMENT, FAULT DETECTION, SERVICE AND MAINTENANCE 

MECHANISMS 

V-12 

V-15 

V-19 

133-136, 

163-166, 

196-198 

16 EQUIPMENT SPECIFICATIONS, TYPE-APPROVAL CERTIFICATES V-16 

Appendix B-V.3 

166-182, 

270 

17 REGULATORY REQUIREMENTS (ITU AND ACT) V-17 183-184 

18 TECHNICAL EXPERTISE V-18 185-195 

19 SERVICE-MONITORING CAPABILITIES V-12 

V-15 

V-19 

133-136, 

163-166, 

196-198 

20 CRITICAL EFFICIENCY FACTORS V - 20 199-223 

  

                                                

56 Refers to Volume 2, unless specified otherwise 
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EXECUTIVE SUMMARY 

(1) Technology to be implemented (3GPP technologies including LTE) 

New spectrum allocation and a well-planned technology network evolution is required 

for Telkom Mobile to sustainably advance our data-first strategy  

Telkom Mobile has successfully established a data-led network and business to compete with 

the entrenched duopoly, recently rising to 3rd place in South Africa’s mobile market. This is 

driven by a commercial strategy of affordable data and digital service leadership underpinned 

by a data-first network strategy. 

The current Telkom Mobile network consists of 6 159 integrated mobile sites deployed across 

South Africa equipped with 3GPP compliant technologies: 5G New Radio, LTE-A (4.5G), LTE 

(4G), 3G and to a limited degree, 2G.   

Our planned evolution to be executed over several years will allow us to transition from a 4G 

to a 5G-ready architecture. Key initiatives to evolve our network include transitioning to; 

 A data-native LTE and 5G access network with supporting technologies e.g., CA, 

mMIMO, and beamforming, and  

 A "fully cloudified" core network using NFV and SDN configurations 

 5G-ready mobile core as the fundamental foundation of future mobile networks  

This technology evolution hinges upon Telkom Mobile acquiring sub-1 GHz spectrum and 

additional capacity spectrum in the upcoming auction.     

(2) Approach to network plan and expansion  

Telkom Mobile’s planned network roll-out is predicated upon the award of sub-1 GHz 

spectrum and additional mid / high band spectrum 

Telkom Mobile’s network expansion will be achieved with a target of 6 799 sites by Year Five 

following the allocation of spectrum post the auction, aiming to achieve 82% coverage at an 

overall national level.  The roll-out plan will be implemented through both new site roll-out and 

site upgrades: 

 Deploying 1 762 new 800 MHz spectrum sites 

 Upgrading 2 467 existing sites with 800 MHz spectrum 

 Upgrading 2 570 existing sites with 2 600 MHz spectrum 

Our roll-out plan includes fulfilment of the Tier 2 ITA 5-year obligations viz.: where we will meet 

(and exceed) the 80% national population coverage and achieve a minimum downlink single 

user throughput of 5 Mbps at the edge of the cell. 

(3) Description of relevant important network interfaces   

Telkom Mobile’s network interfaces are based on the 3GPP technology architecture 

The existing Radio Access Network (RAN) consists of 3GPP compliant technologies: 5G NR, 

LTE-A (4.5G), LTE (4G), 3G and to a limited degree, 2G. All 3GPP defined interfaces are 

therefore applicable and deployed in Telkom’s network as use-cases require. Fibre backhaul 
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is increasingly being deployed to a greater proportion of Telkom Mobile’s base stations and 

traffic is backhauled to the IP-core via metro-ethernet links. Traffic is aggregated at metro-

ethernet aggregation nodes before being transported via a high-capacity Optical Transport 

Network leveraging Dense Wave Division Multiplexing links.  

The IP core network interfaces with our mobile core networks to facilitate voice and data traffic 

routing: 

 Legacy voice circuit-switching network, public switched telephone network (PSTN),  

 IP Multimedia Subsystem (IMS) for voice-over-IP (VoIP) based services, and 

 Evolved Packet Core (EPC) for providing converged data services 

Telkom Mobile’s network evolution towards a single converged 5G standalone core network 

will use IP core network interfaces to facilitate voice and data traffic routing.  Future planned 

access will consist of multi-technology base stations including only LTE and 5G (and future 

3GPP technologies). 

(4) Requirements for interconnection to other telecommunications networks or 

services    

Telkom Mobile connects seamlessly with local and international operator networks 

for both voice and data traffic  

Telkom Mobile interconnects seamlessly with other operator networks.  Interconnections to 

local and international operators use Synchronous Transport Module and Session Initiation 

Protocol at 17 Points of Interconnect.  Additionally, Telkom Mobile has entered into a roaming 

agreement to ensure provision of quality mobile services in areas where our network has 

limited coverage. Roaming for 3G and LTE uses the Multi Operator Core Network with 

connections at 21 points across the country.  Internet services are accessed via 4 regionalised 

internet breakouts 

Telkom Mobile’s future interconnection in the context of the expanded new spectrum network 

is expected to largely follow the same interconnection approach with additional consideration 

of three evolving criteria viz;  

 Exponential increase in data traffic and evolution to a 5G SA network over time,  

 Interconnection with the WOAN once the WOAN operating model has finalised, and  

 Shift in requirements for local roaming partner   

 Intensified Internet breakout requirements  

(5) Network upgrade to accommodate new standards   

Telkom Mobile will use current spectrum and additional auction acquired spectrum to 

support LTE, 5G and future access technologies  

Telkom Mobile has a 5G proof of concept (PoC) underway where we plan for concentrated 

5G coverage in certain segments across the country deployed at a limited number of sites. 

Adoption of MIMO technology across the LTE network is underway to boost capacity.   
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To continue delivering on South Africa’s connectivity demands, we will need to future-proof 

our network as we implement our planned network expansion programme using the new 

spectrum.  Telkom Mobile has factored in a systematic decommissioning of legacy 

technologies and plans on transitioning to an LTE and 5G only access network with supporting 

technologies to boost spectral efficiency and performance.  Deployment of new technologies 

using new 3GPP technology standards include:   

 Multi-access Edge Computing to increase processing speeds and reduce latency 

 O-RAN, enabling vendor agnostic networks to improve network utilisation and 

performance and costs  

 Ongoing deployment and upgrade of site backhaul to cater for exponential traffic 

growth  

 Network function virtualisation (NFV) across access, backhaul and core where 

technically justifiable and deploying software defined networks to enable capabilities 

such as real-time traffic prioritisation and optimisation  

 Evolving the 4G EPC to a 5G non-standalone core network in parallel to enable the 

full suite of 5G features e.g., network slicing, ultra-low latency, and higher 

throughput, and lastly  

 Narrowband Internet of Things (NB-IoT) technology to enable the provision of IoT 

solutions 

(6) Compliance with international standards and specifications  

Telkom Mobile will continue to comply with future standards and specifications 

requirements as this evolves 

Telkom Mobile complies with all relevant technology standards as outlined by the ITU, 3GPP, 

South African National Standards (SANS) as prescribed by ICASA and international standards 

and specifications and will continue to abide by ICASA requirements and other recognised 

international standards and specifications as these evolve. South Africa is signatory to the 

International Telecommunication Union (ITU) Constitution and Convention and its 

Administrative Regulations, including the Radio Regulations. South Africa also ratified the 

Final Acts of all preceding World Radiocommunication Conferences (WRC), which provisions 

have been incorporated into the National Table of Frequency Allocations and other regulations 

such as the RFSAPs. 

(7) Details of radio planning including methods to reserve frequency   

Telkom Mobile utilises frequency re-use on the LTE network, implying that every sector in a 

site (typically 3 sectors) will use the same frequency.   To mitigate the interference factor risk 

with this method due to coverage overlap the Telkom Mobile Network Team conducts network 

optimisation on an on-going basis to keep Signal to Noise Ratios at an appropriate level and 

avoid compromising cell throughput capability.  

Site database information is included in the main submission document and provides 

information on site location, frequencies, antennas, and other relevant configuration 

information. 
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(8) Diagrams and sketches of proposed operations   

Telkom Mobile deploys a mix of strategic insourced functions (e.g., strategy, planning, 

engineering, testing, operations management) and outsourced functions to suppliers (e.g., 

development, field operations, core operations). Telkom Mobile has well-established 

operational / managed services agreements with our main service provider e.g.: Huawei, 

Openserve. Operational process flows are evidenced in this question response, in addition to 

other diagrams and sketches elsewhere in the document describing engineering and 

operations 

(9) Adherence to EMC specifications   

Telkom Mobile adheres to the required EMC specifications and complies with all relevant 

technology standards as outlined by the 3GPP, SANS standards as prescribed by ICASA and 

international standards and specifications. 

(10) Theoretical volume forecasts, alternative routing, and redundancy requirements  

Telkom Mobile will be able to ensure resilient network operations with the award of 

new spectrum   

Telkom Mobile’s network expansion deploying new spectrum is based on theoretically 

modelled mobile voice, mobile data, roaming and FWA traffic volume forecasts for the next 

five years.  The forecasts include an increase in voice traffic of 27 % CAGR (period 2021 – 

2025), increase in data traffic of 27 % CAGR (period 2021 – 2025) and an increase of 41% 

CAGR (period 2021 – 2025) for FWA. 

Telkom Mobile has sufficient redundancy in place across all network elements, including the 

RAN network, transport and IP core network, mobile core network, VAS / IN, network 

interconnections and internet breakouts.  Network redundancy measures include the use of 

neighbouring sites and national roaming for site-level redundancy as well as contingency 

measures using batteries and generators for disruptions to the power grid. 

(11) Numbering plan for the service 

Telkom Mobile has a demonstrated track record of actively managing numbering and IP 

addresses to accommodate ongoing subscriber growth and cater for subscriber growth as 

forecast for the next five years. 

(12) Quality systems deployed, and quality targets used   

Telkom Mobile adheres to the highest quality standards and complies to all relevant 

specifications, technology standards and regulations 

Telkom Mobile has a set of stringent quality targets to track performance across the network 

and is part of the Network Team’s core performance criteria.  KPIs are set according to best 

practice Network Management experience and in line with the ICASA Service Charter.  

Telkom Mobile’s quality monitoring is divided into three main categories viz;  

 Network performance management and monitoring,  
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 Network operations and maintenance, and  

 Ongoing network optimisation 

Future-proof systems have been deployed to effectively manage and monitor the network to 

both prevent and resolve issues that negatively affect customer experience. 

(13) Details of fixed network planning   

Telkom Mobile can achieve additional quality and efficiency benefits that can be 

derived from allocation of sub-1 GHz, mid and high band spectrum 

To cater for new technologies, such as intensified 4G rollout complimented by carrier 

aggregation and MIMO, Telkom Mobile has successfully kept pace and increased the 

minimum backhaul capacity to a range of 50Mbps to 270Mbps per technology element 

upgrade.  The deployment of new spectrum in the sub-1 GHz, 2 600 MHz, and 3 500 MHz in 

conjunction with mMIMO and intra-band CA will further increase the minimum backhaul design 

capacity.   

(14) Presentation of network planning data 

Telkom Mobile can achieve additional quality and efficiency benefits that can be 

derived from allocation of sub-1 GHz, mid and high band spectrum 

Coverage maps for the planned network expansion are contained in the main submission 

document and illustrate the network expansion at a national and provincial level.  Telkom 

Mobile plans to utilise the low-band spectrum acquired in the auction to reach 82% national 

population coverage by Year 5 made up of the following Year 5 population coverage targets 

at a provincial level: 

Eastern Cape - 58.22 %, Free State – 83.87 %, Gauteng – 99.54%, KwaZulu-Natal - 78.60 

%, Limpopo - 78.32 %, Mpumalanga - 83.06%, North West - 73.85%, Northern Cape - 63.06%, 

Western Cape - 91.00% 

(15) Network management    

Telkom Mobile has performed well against ICASA’s service charter over the last two 

years 

The Telkom Mobile Network Team puts ongoing effort into network management, fault 

detection as well as service and maintenance mechanisms using best in class network quality 

management systems and processes.   

Telkom Mobile's quality of service relative to ICASA Quality of Service and fault management 

targets actual performance as per the last submission met required levels. 

(16) Equipment Specifications  

Telkom Mobile adheres to the required EMC specifications, and complies with all relevant 

technology standards as outlined by the 3GPP, SANS standards as prescribed by ICASA and 

international standards and specifications.  Detailed equipment specification and type-
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approval certificates have been provided for Active Antenna Units (AAU), Base Band Units 

(BBU) and Remote Radio Units (RRU) as part of the main submission.  

(17) Regulatory requirement (ITU and Act) 

Telkom Group, and hence Telkom Mobile, exercises great care to ensure full 

adherence to all applicable local and international regulations & will continue to do so 

Telkom uses a Compliance Management Policy to manage compliance at all levels of Telkom 

SA SOC Limited group of companies. This applies to all employees of the Telkom Group and 

is aimed at establishing the principles of and commitment to the management of compliance 

risks by Telkom as an organisation.  The Compliance Management Policy is a key component 

of the Compliance Management Framework and Manual, which forms part of the overall 

Enterprise Risk Management Process. 

(18) Technical expertise  

The Telkom Mobile network team has extensive knowledge and expertise in network 

design, planning, deployment roll-out, network operations and maintenance 

Telkom Mobile’s network deployment capabilities are supported by strong network planning 

and project management competencies conducted by:  

 Well defined and documented network design and planning processes, and a  

 Team of highly qualified engineers and project managers, with many years of 

relevant experience in network planning and construction, including an accelerated 

roll-out of the Telkom Mobile network 

(19) Service-monitoring capabilities 

Telkom recently introduced (Q2 of 2020) a Service Quality Management platform (SQM) that 

acts as a higher-level data aggregation and analytics platform that assists Network Operations 

with understanding customer service issues. The platform was recently installed, and as such 

is still being imbedded into the operational framework. 

SQM monitors and manages the end-to-end service quality of packet switched and circuit 

switched services. It provides a single collaborative platform for management of services 

implemented on heterogeneous multi-vendor and multi-domain and is capable of correlating 

Network and Service-layer data to provide an enriched end-user service quality view. Being 

able to monitor and track the end-user service quality experience is key to providing an 

excellent service quality and achieving customer satisfaction, and crucial for the success of 

Telkom. 

(20) Critical efficiency factors 

Telkom Mobile’s network strategy and deployment plan ensures all critical efficiency 

levels specified in the Invitation-to-Apply are met 

The Telkom Mobile Network Team calculated technical, functional, and economic efficiencies 

we plan to achieve using the spectrum acquired in the auction. In addition, live network results 
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were also obtained and analysed to illustrate practical manifestation of the theoretical 

calculations. Key outputs from the calculations and live results include: 

Table V - 1 Summary of Telkom Mobile’s critical efficiency factors 

 Efficiency Telkom Mobile: description of key results  Reference 

20a Technical Spectral Efficiency 20a. 

(i) Bandwidth  Telkom Mobile adheres to 3GPP Release Specifications Release 15, and utilises 

technology that enable us to obtain the highest available spectral efficiencies and 

system capacities, resulting in maximum system and user performance (voice and 

data) in the overall cell, and at the cell edge 

 Our calculated results are based on technology capability - FDD and TDD 

calculations illustrate the bandwidth efficiencies that Telkom has modelled to 

achieve through utilisation of 3GPP standadised equipment. Supplementary 

calculations are presented to illustrate to the reviewer that Telkom has also 

considered practical deployment considerations, by providing spectral efficiencies 

as they pertain to subscriber experience against the 5Mbps obligation 

20a.(i) 

(ii) Re-use  Telkom Mobile can achieve the maximin re-use factor of 1, through the deployment 

of the latest technologies such as LTE and NR with frequency reuse of 1  

 Re-use is further achieved through the decommissioning of legacy technologies, 

i.e., 2G and re-farming spectrum for more efficient technologies 

 Dynamic spectrum sharing has been used in transitioning from UMTS to LTE, 

enabling technologies to make use of the same spectrum 

20a.(ii) 

(iii) Time  Telkom Mobile has solid experience and a proven track record in using both FDD 

and TDD 

 Telkom was the first network to deploy TDD synchronisation during the re-farming 

of 2 300 MHz for the use in LTE networks during 2012.  TDD is currently deployed 

at 91% of Telkom's sites, and FDD at 100% of Telkom's sites 

20a. (iii) 

20 b Broadcast   NA NA 

20 c Functional   Our deployment plan will ensure that we meet all required functional efficiencies in 

meeting the coverage and speed obligations: 

‒ 80% population coverage: our network deployment plan will enhance 

population coverage to 82% by the end of year five 

‒ 5Mbps at cell edge: as cell edge throughput is being considered on the 

coverage bands (sub-1GHz/1 800MHz), a 3-step approach will be used to 

identify where 2 600MHz can be deployed to achieve the obligation by 

offloading users from coverage bands 

20c. 

d Economic   The Nominal Business Plan is expected to generate a positive NPV with an 

incremental business value uplift of ZAR 3.2 bn relative to the “no spectrum” 

baseline, due to improved CAPEX and cost structure 

 Sensitivity analysis also resulted in a positive NPV: 

‒ 'Low band sensitivity model" for 700 MHz in lieu of 800 MHz is expected to 

yield only marginal differences in financial outcomes, and 

‒ 'Mid band sensitivity model' is expected to provide a ZAR 1.8 bn NPV uplift in 

comparison to the “no spectrum” baseline and a ZAR 1.4 bn lower NPV for the 

roll-out of 3 500 MHz in lieu of 2 600 MHz 

20d. 
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LIST OF ASSUMPTIONS – TECHNICAL 

Assumption 1: Telkom Mobile spectrum acquisition plan 

Responses to Question 1 – Question 20 as contained in the Appendix B TECHNICAL 

INFORMATION (RADIO SYSTEM DESIGN) section are in support of Telkom Mobile’s 

network expansion modelled for the following spectrum assignment: 

 4x5 MHz in 800 MHz band (generic lots) i.e., all lots excluding Lot 9 

 2x10 MHz in 2 600 MHz band, and 

 1x2MHz in 3 500 MHz band 

Sensitivity analysis modelling was carried out to demonstrate the deployment impact of all 

potential Lots Telkom Mobile may bid for in the auction:  

 Low-band sensitivity analysis: Replacing 4x5 MHz in 800 MHz with 4x5 MHz in 

700Mz band in a technology agnostic manner, and 

 Mid-band sensitivity analysis: Replacing 2x10 MHz in 2 600 MHz with 2x10 MHz in 3 

500 MHz band in a technology agnostic manner 

Assumption 2: ITA obligations 

The technical information provided in this submission is aligned to the Telkom Mobile network 

design plan to deploy the requested spectrum and where the planned network has factored in 

the following ITA specified obligations as contained in the IMT ITA ICASA Notice 535 of 2020: 

 Adherence to the spectrum caps as listed in Item 7  

 Uplink and downlink obligations as contained in Item 12.1 

 Coverage obligations for Tier 2 operators as specified in Items 12.1, 12.2  

 Open access obligations as specified in Item 12.3 

 Incentives to the WOAN as specified in Item 12.4 

Information that applies across multiple questions have been linked and are referenced for 

ICASA’s attention.  
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1. FULL INFORMATION OF THE TECHNOLOGY TO BE IMPLEMENTED. THIS SHOULD 

BE 3GPP TECHNOLOGIES INCLUDING LTE 

1.1. Overview of Telkom Mobile’s existing network 

The Telkom Mobile technology solution has been established to enable a data-led consumer 

strategy to address a growing market demand and be a credible competitor to MTN and 

Vodacom.  Our engineering and technology teams have deployed a design and planning 

approach that underpins Telkom Mobile’s commercial strategy of affordable data and digital 

service leadership using a data-first network strategy; refer to Figure V - 1 for Telkom Mobile’s 

network topology: 

 

Figure V - 1 Telkom Mobile current network topology 

As of H1 2021, the Telkom Mobile network is made up of 6,159 sites deployed across South 

Africa.  To deal with the situation of limited spectrum and to modernise the network, we have 

recently decommissioned 70% of our 2G sites, to evolve the network to more efficient 

technologies that benefit overall system capacity, efficiency, and end-user experience, and 

have systematically upgraded 91% of all sites to 3rd Generation Partnership Projects (3GPP) 

compliant 4.5G to bring further benefits to the network. 

Other key technology features of the network are listed below: 

 The network is equipped with 3GPP compliant technology standards including 5G 

New Radio (NR), LTE (4G), LTE-A (4.5G), UMTS (3G) and GSM (2G) 

 Telkom Mobile has fibre backhaul to approximately 4,500 base stations, via Metro-

Ethernet (ME) links procured from Openserve, in order to provide scalable high-

capacity backhaul to accommodate the exponential growth in data traffic. The 

remainder of sites are served through a combination of ME over microwave and 

limited daisy chained Point-to-Point (P2P) microwave connections between base 

stations 

 This translates to approximately 70% of the sites being equipped with fibre backhaul. 

The intention is to make use of fibre backhaul as much as possible. Where 
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microwave is currently used, ongoing backhaul orders are targeting replacement of 

microwave with fibre where practically and financially feasible 

 Traffic is aggregated at ME aggregation nodes located at Openserve Exchange 

facilities before being transported via a high capacity Optical Transport Network 

(OTN) leveraging Dense Wave Division Multiplexing (DWDM) links procured from 

Openserve 

 As shown in Figure V - 1, the IP core network interfaces with Telkom Mobile’s three 

core networks to facilitate voice and data traffic routing in the following configuration: 

(i) Legacy voice circuit-switching network: utilising circuit switching technology 

and requiring two network nodes in order to establish a dedicated 

communications channel,  

(ii) IP Multimedia Subsystem (IMS): internationally standardised network 

architecture for provision of mobile multimedia services. The IMS uses Voice-

over-IP (VoIP) based on a 3GPP-standardised implementation of Session 

Initiation Protocol (SIP) running over the standard Internet Protocol (IP). IMS is 

a key enabler of Voice-over-LTE (VoLTE) and Voice-over-Wi-Fi (VoWiFi), and 

thirdly  

(iii) An Evolved Packet Core (EPC) framework to provide converged data services 

In addition to the above, we entered into a national roaming contract with Vodacom to enable 

and improve upon the quality of mobile services in areas where the Telkom Mobile network 

was constrained by limited coverage. This Agreement spans across 2G, 3G and 4G and is 

predominantly based on a Multi Operator Core Network (MOCN) to facilitate 3G and 4G 

roaming. 

Telkom Mobile’s future spectrum requirements to enable technology evolution 

As the 4th mobile entrant in South Africa, is it widely understood (refer to Appendix B - Context) 

that Telkom Mobile faced major challenges due to the entrenched market duopoly in South 

Africa and the further disadvantage of sub-optimal spectrum allocation.   

For Telkom Mobile to be able to operate sustainably with a data-led business strategy and 

continue to exert competitive pressure, we plan to deploy new technologies, evolve network 

architecture, and increase coverage using the new spectrum (refer to our response to 

Question 5 for more information on the planned upgrade of the Telkom Mobile network). 

Access to sub-1 GHz and supporting mid-band spectrum is essential for Telkom Mobile to 

successfully execute on our commercial strategy, sustainably and in a pro-competitive 

manner. This is vital for the overall health of the South African telecommunications market57. 

Without allocation of sub-1 GHz spectrum, expansion of the network will be largely inefficient 

from a technical and spectral efficiency perspective.  It is also not feasible for us to continue 

to depend on costly roaming agreements.  A further risk is that roaming leads to subscriber 

                                                

57 For more details, please refer to the Telkom Consumer September submission to ICASA on the impact of COVID-19 
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lock to the roaming operator partner (currently Vodacom) network, especially in indoor and 

network-edge locations; owing to the Vodacom network signal quality often exceeding that of 

our network; due to Vodacom’s better indoor penetration and larger coverage gained from 

access to sub-1 GHz spectrum.    

Therefore, Telkom Mobile’s future technology and network strategy hinges on Telkom Mobile 

being enabled with additional spectrum across bands: 

 Sub-1 GHz for us to enable efficient deployment of network coverage to reach more 

South Africans, and reduce our dependence on expensive roaming agreements  

 Mid-band to enable the spectral efficiency and capacity to deliver high quality 

broadband to all customers 

 Future-proof Telkom Mobile’s spectrum needs for deployment of new technologies 

including 5G and beyond 

When planning for future technology implementation, it is commonly understood that the 

current and future network technologies, e.g., 5G, require adequate spectrum across low, mid, 

and high bands for operators to achieve expected throughput, coverage, and latency benefits.  

This is illustrated in Figure V - 2. 

 
Figure V - 2 Spectrum requirements for implementing future technologies58 

Low, mid, and high band spectrum can be deployed to produce 30-250Mbps, 100-900Mbps 

and 1-3Gbps per tower, respectively.  As shown in Figure V - 4, low-band coverage spectrum 

is therefore key for future coverage which is shifting from traditional blanket coverage to more 

localised demand.   

Furthermore, to be able to evolve towards 5G and achieve a high quality of service across 

different types of coverage areas, the use of spectrum across low, mid, and high bands 

becomes essential.  This is shown in Figure V - 3 at an illustrative level for the City of 

Johannesburg. 

                                                

58 Ericsson, Huawei ‘5G spectrum public policy position’ 
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Figure V - 3 Different types of 5G geo-coverage across the City of Johannesburg (illustrative) 

5G networks require operators to deploy spectrum by (1) re-farming spectrum which is 

currently occupied by legacy technologies, such as 2G and 3G; and (2) tapping into new 

bands, such as 3 500 MHz and above. Refer to Figure V - 4, which helps show how our 

network design team have taken these factors into account when planning for the allocation 

of new spectrum. 

 
Figure V - 4 Network capabilities enabled by new technology and spectrum59 

1.2. Telkom Mobile’s Future Technology Deployment Strategy 

To effectively deploy new allocated spectrum, Telkom Mobile’s future technology 

implementation plan will follow the approach as listed below: 

                                                

59
 Ericsson 
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1.2.1. Systematic decommissioning of legacy technologies, especially required for spectrum 

re-farming towards the deployment of data services e.g., 2G (now) and 3G (in future) 

networks  

1.2.2. Deployment of new advanced access technologies, where in order to specifically 

improve network performance, the foundation of our future network will be based 

upon the following design philosophy: 

 Telkom Mobile plans to transition to a data-native LTE and 5G network 

environment where access technologies will continue to evolve as customer 

demands shift from legacy voice and data services towards advanced data 

services (e.g., IoT, AI etc.). Technology evolution will drive significant 

spectral efficiencies; realised through larger spectrum blocks with wide 

channelisation boosting speeds, new technologies including massive Multiple 

Input Multiple Output (mMIMO) and beamforming, as well as dynamic 

spectrum sharing  

 Telkom Mobile plans to evolve the existing deployed Carrier Aggregation 

(CA) – which allows Telkom to combine two or more carriers into a single 

data channel, increasing the capacity and improving latency by more efficient 

use of scattered spectrum - to fully utilise all aggregated spectrum. This 

includes utilising the guard bands between intra-band spectrum segments, 

further optimising the carrier combination selection based on the spectral 

efficiencies of available User Equipment (UE). This coupled with ultra-low-

latency data scheduling will further improve the system spectral efficiency 

and deliver an enhanced user experience when compared to the CA already 

deployed 

 mMIMO and being able to add a much higher number of antennae to a base 

station, to achieve large improvements in throughput and efficiency 

 Using beam-forming, which is a subset of mMIMO, and a technique that 

utilises advanced antenna technologies on both mobile devices and network 

base stations to direct wireless signals in a specific direction, rather than 

broadcasting to a wide area and resulting in increasing capacity for all users. 

This technique identifies the most efficient data-delivery route to subscribers, 

whilst providing the added advantage of reducing interference for nearby 

users in the process 

 Narrowband Internet of Things (NB-IoT), being a low power wide area 

network radio technology that provides more efficient network coverage for 

connectivity of a wide range of cellular devices and service.  NB-IoT also 

supports more connections and lowers overall power consumption. Therefore 

NB-IoT provides an appropriate connectivity platform to enable IoT solutions 
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1.2.3. Upgrading site backhaul capacity to cater for increased capacities required for new 

technology standards  

1.2.4. Transitioning from the fixed-function, hard-wired, appliance-based architecture of the 

4G LTE, to a software and cloud-based open platform based on Services Based 

Architecture (SBA) - Software Defined Network (SDN) and Network Function 

Virtualisation (NFV) to “cloudify” the access, backhaul and core components of the 

network where technically appropriate and feasible 

1.2.5. Transitioning to a 5G-ready mobile core as the fundamental foundation of future 

mobile networks and evolving 4G architecture to a new SBA, to be built using best 

practice IT network principles and cloud native technologies: 

 Advancing from a 4G core to 5G non-standalone (NSA), that enables 

provision of Enhanced Mobile Broadband (eMBB) via 5G NR to be able to 

deliver higher spectral efficiency, energy efficiency and throughput; and 

allowing for inter-operability between 4G, 5G, and early launches of RAN 

focused 5G NR 

 A 5G standalone (SA) core that allows for the provision of the full suite of 5G 

features, including network slicing, ultra-low latency, higher throughput, and 

fixed-mobile convergence 

The above-described technology and network evolution will enable Telkom Mobile to 

sustainably exert market pressure and be equipped to deliver on the envisaged future data 

and network connectivity needs in South Africa. 

The details of the actual technology and equipment are outlined in the remaining technical 

submission specifically in questions 7, 9, 14 and 16. 

KEY MESSAGES 

 A data-first network strategy has enabled Telkom Mobile to secure #3 place in the South African mobile market 

 However, to be able to compete in a sustainable manner, we will only be able to advance our data-first strategy 

through new spectrum allocation and a well-planned technology network evolution that includes:  

‒ Decommissioning legacy 2G and 3G access technologies,  

‒ Transitioning to a data-native LTE and 5G access network with supporting technologies e.g., CA, mMIMO, 

and beamforming,  

‒ Upgrading site backhaul capacity to cater for increased capacities,  

‒ Transitioning to a "fully cloudified" access, backhaul and core network using NFV and SDN configurations, 

and  

‒ Transitioning to a 5G-ready mobile core  

 This technology evolution hinges upon Telkom Mobile acquiring at least sub-1 GHz spectrum.  Telkom Mobile 

only recently had access to sub-1 GHz spectrum via the temporary COVID-19 spectrum allocation and we 

were able to demonstrate successful deployment of this much needed spectrum 
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2. APPROACH TO NETWORK DEVELOPMENT AND EXPANSION. THIS SHOULD BE 

BASED ON CAPACITY DEMAND AND COVERAGE REQUIREMENTS 

2.1. Overview of Telkom Mobile’s deployment approach including obligations 

Telkom Mobile’s commercial strategy is underpinned by a requirement to provide value-rich, 

high-quality data services on a national basis whilst collectively addressing the national 

strategic objective of digital inclusion. Thus, our planning for capacity demand and coverage 

was informed by two main requirements viz.;  

 Enabling of Telkom Mobile’s Business Strategy outline in the Business Plan section 

of our submission, and  

 Fulfilling the capacity and coverage obligations as stipulated in the ITA, viz.:  

‒ A minimum downlink single user throughput of 5 Mbps at the edge of the cell 

within five years of license issuance, and where 

‒ In respect of acquisition of 700 MHz or 800 MHz, Tier 2 licensees must expand 

to coverage of at least 80% of the population in general across South Africa in 

five years, including Batch 1 and Batch 2 areas 

Figure V - 5 shows Telkom Mobile’s plan to achieve 82% coverage at an overall national level.   

The coverage improvements will be achieved through both new site roll-out and site upgrades.  

This geographic view of the network expansion depicts the evolution from current active or 

“on air” sites to the “to-be” planned sites. 

 
Figure V - 5 Telkom Mobile’s national coverage map, both on air and 5-years post auction  

An additional view of our planned coverage expansion is presented at a provincial level in 

Figure V - 6.It can be seen that significant strides will be made to increase coverage in all 

provinces, and where we will be able to attain an overall national population coverage of 82%. 
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Figure V - 6 Telkom Mobile’s forecast population coverage five years post-auction 

Telkom Mobile’s cumulative site roll-out and upgrade plan is depicted in Figure V - 7.  This 

graphical view shows the planned roll-out for new sites in the 800 MHz as well as site upgrades 

in the 800 MHz and 2 600 MHz. 

 
Figure V - 7 Telkom Mobile’s cumulative site roll-out and upgrade plan 

The roll-out plans for deployment of 1 762 new sub-1 GHz sites, 2 467 existing sites with sub-

1 GHz upgrades and 2 570 existing sites with 2 600 MHz upgrades at the end of year five. As 

part of the COVID-19 temporary spectrum allocation, Telkom Mobile has already upgraded 1 

380 sites with sub-1 GHz spectrum reflected in the above graph in the column titled “Current”. 

For practical purposes of network planning, this was included and results in the modelled plan 

projecting the upgrade of 2 467 sites with sub - 1 GHz spectrum. 

Our modelling also assumes digital migration progress will free up sub-1GHz spectrum for 

utilisation at the time of our planned deployment. Any further delays with digital migration will 

place our network roll-out plan at risk. In addition, Telkom Mobile has conducted modelling 

based on the same 800 MHz frequency band allocated to it as part of the COVID-19 

Temporary Spectrum process. If 800 MHz spectrum other than that issued to Telkom Mobile 

in the temporary spectrum process is imposed, it will require the initial redeployment of most 

sites in line with interference issues and will negatively impact Telkom Mobile’s improved 

network performance (detailed in section 1.1.2 of the Construction of the Network section).   

 

Telkom Mobile understands the importance of the downlink throughput obligations being 

fulfilled and this formed a key input into our network planning process.  We plan to meet the 5 

Mbps throughput downlink obligation at the cell edge, by providing sufficient capacity, 
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supplementing existing bands across an additional 2 156 sites reaching a total of 2 570 with 

2 600 MHz spectrum by the end of Year Five. Figure V - 8 depicts the planned site upgrades 

to achieve the obligation using 2 600 MHz and shows how most sites will be deployed by Year 

Three post spectrum allocation. For practical purposes of network planning, these numbers 

were modelled in addition to the already deployed 1 380 sites in sub-1 GHz and 414 in 2 

600MHz using the COVID-19 temporary spectrum. 

 

Figure V - 8 Telkom Mobile’s 5-year cumulative 2 600 MHz site upgrades 

The mid band sensitivity analysis modelled in the Business Plan contained in section IV-1 

shows that a total cumulative 3,394 sites will be required by end of year five when 3 500 MHz 

is modelled in lieu of 2 600 MHz, as depicted in Figure V - 9. 

 
Figure V - 9 Telkom Mobile’s 5-year cumulative 3 500 MHz site upgrades (sensitivity purposes) 

Another essential part of the Telkom Mobile network plan is the coverage obligations 

applicable to Batch 1 and Batch 2 municipalities. Table V - 2 provides the planned network 

roll-out by area. This translates into 1,300; 746 and 803 sites for Batch 1, 2 and 3 respectively 

to be deployed by the end of Year Five (refer to Figure V - 10). 

 
Figure V - 10 Telkom Mobile’s 5-year cumulative site roll-out across batches 
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Table V - 2 Prioritised roll-out areas 

Area 
type 

Years 

2021 2022 2023 2024 

B
a
tc

h
 1

 

Cape Agulhas Local 
70Municipality 

City of Johannesburg 

City of Tshwane 

CPT: City of Cape Town 
Metropolitan Municipality 

Ekurhuleni 

Ethekwini 

Gamagara 

George Local Municipality 

Hessequa Local Municipality 

Khayelitsha 

Knysna Local Municipality 

Kouga Local Municipality 

Mogale City 

Mossel Bay Local Municipality 

Overstrand Local Municipality 

Siyabuswa 

Siyancuma 

Sol Plaatjie 

Stellenbosch 

Steve Tshwete 

uMngeni 

Victor Khanye 

Saldanha Bay Local Municipality 

Swartland Local Municipality 

Drakenstein Local Municipality 

Stellenbosch Local Municipality 

City of Johannesburg 

City of Tshwane 

Ekurhuleni 

Ethekwini 

Metsimaholo 

Midvaal 

Phokwane 

Steve Tshwete 

uMngeni 

Cape Agulhas Local Municipality 

City of Cape Town 

City of Johannesburg 

City of Tshwane 

CPT: City of Cape Town 
Metropolitan Municipality 

Ekurhuleni 

Ethekwini 

Lesedi 

Midvaal 

Mogale City 

Richtersveld Local Municipality 

Nelson Mandela Bay Local 
Municipality 

Saldanha Bay Local Municipality 

Swartland Local Municipality 

Drakenstein Local Municipality 

Stellenbosch Local Municipality 

Cape Agulhas Local Municipality 

Cape St Francis 

City of Johannesburg 

City of Tshwane 

CPT: City of Cape Town Metropolitan 
Municipality 

De Rust 

Ekurhuleni 

George Local Municipality 

Hessequa Local Municipality 

Knysna Local Municipality 

Kouga Local Municipality 

Lesedi 

Mogale City 

Mossel Bay Local Municipality 

Napier 

NC061: Richtersveld Local Municipality 

Overstrand Local Municipality 

Slangrivier 

Tsantsabane 

Saldanha Bay Local Municipality 

Swartland Local Municipality 

Drakenstein Local Municipality 

Stellenbosch Local Municipality 
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Area 
type 

Years 

2021 2022 2023 2024 

B
a
tc

h
 2

 

Ba-Phalaborwa 

Bela-Bela 

Bitou Local Municipality 

Bufalo City Local Municipality 

Camdeboo Local Municipality 

City of Matlosana 

Emalahleni 

Emfuleni 

Emnambithi 

Emthanjeni 

Govan Mbeki 

Hibiscus Coast 

Kopanong 

KwaDukuza 

Lekwa 

Lekwa-Teemane 

Lephalale 

lnxuba Yethemba Local 
Municipality 

Madibeng 

Makana 

Makhado 

Mangaung 

Mantsopa 

Mbombela 

Mogalakwena 

Msukaligwa 

Msunduzi 

Mtubatuba 

Nama Khoi Local Municipality 

Ndlambe Local Municipality 

Nelson Mandela Bay Local 
Municipality 

Newcastle 

Ngwathe 

Oudtshoorn Local Municipality 

Overstrand 

Phumelela 

Polokwane 

Randfontein 

Rustenburg 

Swellendam Local Municipality 

Thembisile 

Umdoni 

uMhlathuze 

Umjindi 

Umsobomvu 

Umtshezi 

 Matzikama Local Municipality 

Cederberg Local Municipality 

Bergrivier Local Municipality 

Laingsburg Local Municipality 
Beaufort West Local Municipality 

Breede Valley Local Municipality 

Westonaria 

Ba-Phalaborwa 

Bela-Bela 

City of Matlosana 

Dihlabeng 

Ditsobotla 

Emakhazeni 

Emalahleni 

Emfuleni 

Emnambithi 

Govan Mbeki 

Greater Kokstad 

Hibiscus Coast 

Kgetlengrivier 

Khara Hais 

Kopanong 

Kwa Sani 

KwaDukuza 

Lekwa 

Lephalale 

Madibeng 

Mafikeng 

Makhado 

Mangaung 

Mantsopa 

Matjhabeng 

Mbombela 

Modimolle 

Mogalakwena 

Mookgopong 

Moqhaka 

Msunduzi 

Mtubatuba 

Musina 

Newcastle 

Ngwathe 

Nkomazi 

Polokwane 

Randfontein 

Rustenburg 

Setsoto 

Thaba Chweu 

Thabazimbi 

Umdoni 

uMhlathuze 

Umjindi 

Umsobomvu 

Umtshezi 

Uphongolo 

Westonaria 

Ba-Phalaborwa 

Bitou Local Municipality 

Bufalo City Local Municipality 

City of Matlosana 

Emfuleni 

Emnambithi 

Endumeni 

Ga-Segonyana 

Govan Mbeki 

Greater Kokstad 

Hibiscus Coast 

Khara Hais 

Kwa Sani 

KwaDukuza 

Lekwa 

Madibeng 

Makhado 

Mangaung 

Mbombela 

Merafong City 

Modimolle 

Mogalakwena 

Moqhaka 

Mpofana 

Msunduzi 

Mtubatuba 

NC062: Nama Khoi Local 
Municipality 

Nelson Mandela Bay Local 
Municipality 

Newcastle 

Ngwathe 

Oudtshoorn 

Polokwane 

Randfontein 

Rustenburg 

Swellendam 

Thaba Chweu 

Thabazimbi 

Theewaterskloof 

Thembisile 

Umdoni 

uMhlathuze 

Uphongolo 

WC011: Matzikama Local 
Municipality 

WC013: Bergrivier Local 
Municipality 

WC053: Beaufort West Local 
Municipality 

WCO22: Witzenberg Local 
Municipality 

WCO25: Breede Valley Local 
Municipality 

Westonaria 

Matzikama 

Swellendam Local Municipality 

Ba-Phalaborwa 

Bela-Bela 

Bitou Local Municipality 

Breede Valley 

Breede Valley Local Municipality 

Bufalo City Local Municipality 

City of Matlosana 

Dihlabeng 

Dipaleseng 

Ditsobotla 

Emalahleni 

Emfuleni 

Govan Mbeki 

Kanna Land Local Municipality 

Kannaland 

Kgetlengrivier 

Kwa Sani 

Langeberg 

Lekwa 

lnxuba Yethemba Local Municipality 

Madibeng 

Mafikeng 

Makhado 

Matjhabeng 

Mbombela 

Merafong City 

Mkhondo 

Modimolle 

Mogalakwena 

Mookgopong 

Msukaligwa 

Musina 

Nama Khoi Local Municipality 

Ndlambe Local Municipality 

Nelson Mandela Bay Local Municipality 

Nkomazi 

Overstrand NU 

Pixley Ka Seme 

Polokwane 

Rustenburg 

Sedgefield 

Swellendam Local Municipality 

Swellendam NU 

Thabazimbi 

Theewaterskloof 

Theewaterskloof Local Municipality 

Theewaterskloof NU 

Thembisile 

Umjindi 

Umtshezi 

Matzikama Local Municipality 

Cederberg Local Municipality 

Bergrivier Local Municipality 

Laingsburg Local Municipality 

Beaufort West Local Municipality 

Witzenberg Local Municipality  

Breede Valley Local Municipality 

Westonaria 
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Area 
type 

Years 

2021 2022 2023 2024 

B
a
tc

h
 3

 

Abaqulusi 

Aganang 

Amahlathi Local Municipality 

Blouberg 

Bushbuckridge 

Dr JS Moroka 

Elias Motsoaledi 

Ephraim Mogale 

Ezingoleni 

Fetakgomo 

Gariep 

Great Kei Local Municipality 

Greater Giyani 

Greater Letaba 

Greater Tubatse 

Greater Tzaneen 

Imbabazane 

Intsika Yethu Local Municipality 

Joe Morolong 

Kagisano/Molopo 

King Sabata Dalindyebo Local 
Municipality 

Lepele-Nkumpi 

Letsemeng 

Lukanji Local Municipality 

Magareng 

Makhuduthamaga 

Maluti a Phofung 

Mandeni 

Maruleng 

Masilonyana 

Matatiele 

Mbhashe Local Municipality 

Mbizana 

Mbonambi 

Mhlontlo Local Municipality 

Mkhambathini 

Mnquma 

Moretele 

Msinga 

Nala 

Naledi 

NC064: Kamiesberg Local 
Municipality 

Ndwedwe 

Ngquza Hill 

Nkandla 

Nkonkobe Local Municipality 

Port St Johns 

Port St Johns Local Municipality 

Ramotshere Moiloa 

Ratlou 

Richmond 

Sakhisizwe Local Municipality 

Senqu 

Thulamela 

Ubuhlebezwe 

Ulundi 

Umvoti 

Umzimkhulu 

Umzimvubu 

Umzumbe 

Abaqulusi 

Albert Luthuli 

Blouberg 

Dannhauser 

Dikgatlong 

Dr JS Moroka 

eDumbe 

Elias Motsoaledi 

Elundini 

Ephraim Mogale 

Ezingoleni 

Fetakgomo 

Gariep 

Greater Letaba 

Greater Taung 

Greater Tubatse 

Greater Tzaneen 

Hlabisa 

Imbabazane 

Impendle 

Indaka 

Ingwe 

Jozini 

Kai !Garib 

Kheis 

Lepele-Nkumpi 

Letsemeng 

Makhuduthamaga 

Maluti a Phofung 

Mandeni 

Maphumulo 

Maruleng 

Matatiele 

Mbizana 

Mbonambi 

Mhlontlo 

Mkhambathini 

Mohokare 

Molemole 

Moses Kotane 

Msinga 

Mthonjaneni 

Mutale 

Naledi 

Ndwedwe 

Ngquza Hill 

Nkandla 

Nongoma 

Nqutu 

Ntabankulu 

Okhahlamba 

Port St Johns 

Ramotshere Moiloa 

Renosterberg 

Richmond 

Senqu 

The Big 5 False Bay 

Thulamela 

Tlokwe City Council 

Ubuhlebezwe 

Ulundi 

Umhlabuyalingana 

uMlalazi 

uMshwathi 

Umuziwabantu 

Umvoti 

Umzimkhulu 

Umzimvubu 

Umzumbe 

Vulamehlo 

Abaqulusi 

Buffalo City Local Municipality 

Bushbuckridge 

Dannhauser 

eDumbe 

Elundini 

Ezingoleni 

Greater Giyani 

Greater Letaba 

Greater Tubatse 

Greater Tzaneen 

Hlabisa 

Imbabazane 

Indaka 

Jozini 

Kai !Garib 

Kou-Kamma Local Municipality 

Magareng 

Makhuduthamaga 

Maluti a Phofung 

Mamusa 

Mandeni 

Maphumulo 

Matatiele 

Mbizana 

Mbonambi 

Mkhambathini 

Moretele 

Moses Kotane 

Nala 

Naledi 

Ndwedwe 

Ngquza Hill 

Nkandla 

Nongoma 

Nqutu 

Ntabankulu 

Ntambanana 

Okhahlamba 

Richmond 

The Big 5 False Bay 

The Big Five False Bay NU 

Thulamela 

Tlokwe City Council 

Tswelopele 

Ubuhlebezwe 

Ulundi 

Umhlabuyalingana 

uMlalazi 

uMshwathi 

Umuziwabantu 

Umzimkhulu 

Umzimvubu 

Umzumbe 

Vulamehlo 

Addo 

Aganang 

Albert Luthuli 

Amahlathi Local Municipality 

Blouberg 

Blue Crane Route Local Municipality 

Buffalo City Local Municipality 

Bushbuckridge 

Dr JS Moroka 

Elias Motsoaledi 

Engcobo Local Municipality 

Ephraim Mogale 

Fetakgomo 

Fullers Bay 

Greater Giyani 

Greater Letaba 

Greater Tubatse 

Greater Tzaneen 

Hantam 

Joe Morolong 

King Sabata Dalindyebo Local Municipality 

Kou-Kamma Local Municipality 

Lepele-Nkumpi 

Lukanji Local Municipality 

Makhuduthamaga 

Maquassi Hills 

Maruleng 

Mhlontlo 

Mnquma 

Mnquma Local Municipality 

Molemole 

Moretele 

Moses Kotane 

Mutale 

NC064: Kamiesberg Local Municipality 

Ngqushwa Local Municipality 

Nkonkobe Local Municipality 

Nomathamasanqa 

Nyandeni Local Municipality 

Okhahlamba 

Paterson 

Ramotshere Moiloa 

Ratlou 

Still Bay 

Sundays River Valley Local Municipality 

The Big 5 False Bay 

Thulamela 

Tlokwe City Council 

Tswaing 
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KEY MESSAGES 

 Telkom Mobile will need to augment spectrum holdings to enable feasible deployment for increased network 

coverage and performance 

 Telkom Mobile’s network expansion will be achieved with a target of 6 799 new spectrum sites by year five 

following the allocation of spectrum post the auction by: 

‒ Deploying 1 762 new 800 MHz spectrum sites 

‒ Upgrading 2 467 existing sites with 800 MHz spectrum 

‒ Upgrading 2 570 existing sites with 2 600 MHz spectrum 

 This will ensure the Tier 2 ITA 5-year obligations are met viz.:  

‒ 80% national population coverage, and 

‒ A minimum downlink single user throughput of 5 Mbps at the edge of the cell 

 A worst-case scenario sensitivity analysis has been modelled to reflect the case where Telkom Mobile 

acquires 3 500 MHz in lieu of 2 600 MHz (i.e., mid band sensitivity analysis), which will require an additional 

2,980 sites (compared to the 2 570 for the 2 600 MHz) to reach the same level of coverage and network 

performance 

 All modelling assumes Digital Dividend progress that frees up 700 MHz/800 MHz spectrum available for 

utilisation from the date of deployment as our planned network roll-out is predicated upon the award of sub-1 

GHz spectrum 
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3. DESCRIPTION OF ALL THE RELEVANT OR IMPORTANT INTERFACES IN THE 

NETWORK. THIS DEPENDS ON THE TECHNOLOGY. THE INTERFACES ARE 

BASED ON THE 3GPP TECHNOLOGY ARCHITECTURE 

This section provides an overview of the high-level As-Is and To-Be network topologies in 

Telkom, to familiarise the reader with the high-level network components and main interfaces. 

3GPP interface names are linked to those represented in the diagrams. 

The section concludes by providing detailed network diagrams, depicting interfaces across 

2G, 3G, 4G and 5G 3GPP standards. Descriptions for main and most salient interfaces are 

provided. However, it is important to note that Telkom Mobile adheres to all standardised and 

relevant interfaces. These can be considered inherent within Telkom’s network topology.  

3.1. Overview of As-Is Telkom Mobile’s network topology 

Figure V - 11 illustrates the high-level as-is Telkom Mobile network topology: 

 Access consists of multi-technology base stations including 2G (limited and being 

phased out), 3G, LTE and LTE-A 

 Telkom Mobile has fibre backhaul to approximately 4,500 base stations, via metro-

ethernet (ME) links procured from Openserve, in order to provide scalable high-

capacity backhaul to accommodate the exponential growth in data traffic. The 

remainder of sites are served through a combination of ME over microwave and 

limited daisy chained point-to-point (P2P) microwave connections between base 

stations 

 Traffic is aggregated at ME aggregation nodes and transported via a high capacity 

OTN leveraging DWDM links procured from Openserve 

 The IP core network interfaces with Telkom Mobile’s core networks to facilitate voice 

and data traffic routing: 

(i) Legacy voice circuit-switching network for 2G/3G 

(ii) IP Multimedia Subsystem (IMS) – for VoIP based on a 3GPP-standardised 

implementation of SIP running over the standard IP 

(iii) Evolved Packet Core (EPC) for providing converged data services 
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Figure V - 11 Telkom Mobile current network topology 

3.2. Overview of Telkom Mobile’s future network interfaces 

Telkom Mobile’s future network topology with the implementation of a converged 5G 

standalone core (long term future mode of operation) is illustrated in Figure V - 12: 

 
Figure V - 12 Telkom Mobile future network topology 

 The future access will consist of multi-technology base stations including only LTE 

and 5G (and future 3GPP technologies) 
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 Fibre backhaul will be deployed to a greater proportion of Telkom Mobile’s base 

stations, backhauled to the IP-core via ME links  

 Traffic is aggregated at ME aggregation nodes before being transported via a high 

capacity OTN leveraging DWDM links  

 The IP core network interfaces with Telkom Mobile’s single converged 5G SA core 

network to facilitate voice and data traffic routing 

3.3. Description of interfaces 

As Telkom adheres to the deployment of 3GPP compliant networks, all applicable interfaces 

as defined according to 2G, 3G, 4G and 5G standards. The interface lists are voluminous; 

hence Telkom has opted to provide the following as appendix (refer to Appendix B – V.4): 

 A useful published 3GPP interface description, (Mobile Interface 3GPP Interfaces 

description General map SAE/LTE map) with clickable interface links, describing 2G, 

3G and 4G network interfaces.  Please refer to the link for details on the entire set of 

interfaces used in the deployment of the Mobile network. In line with the topic of 

spectrum applications, the following applicable 4G interfaces are briefly described 

due to their proximity to the RAN: 

1. Um: The interface between the UE (User Equipment) and the BSS 

(Basestation) is specified in the 24-, 44- and 45-series of 3GPP Technical 

Specifications. 

2. Uu: The Uu interface is used to communicate among the UE Positioning 

entities associated with the (serving) Radio Node Controllers, the UEs and 

the stand-alone Location Management Unit. The Uu interface may pass 

measurement requests and results to and from the UE or the stand-alone 

LMU. UE Positioning operations at the Uu interface are generally defined in 

the 24- and 25-series of 3GPP Technical Specifications. Furthermore, 25.305 

describes how a stand-alone LMU may be distinguished from a normal UE. 

3. Iub: When the Radio Network Subsystem (RNS) consists of a Radio Network 

Controller (RNC) and one or more Node B, this interface is used between the 

RNC and Node B to support the services offered to the UMTS users and 

subscribers. The interface also allows control of the radio equipment and radio 

frequency allocation in the Node B. The interface is specified in the 25.43x 

series of Technical Specifications 

4. IuCS: The RNS-MSC (Mobile Switching Centre) interface is used to carry 

information concerning: RNS management, Call handling and Mobility 

management.  

5. IuPS: The IuPS interface between SGSN and RNS/BSS is used to carry 

information concerning: Packet data transmission and Mobility management. 

6. S1-MME: The eNBs are connected by means of the S1 interface to the EPC 

(Evolved Packet Core), more specifically to the MME (Mobility Management 

Entity) by means of the S1-MME related to control plane traffic. 
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7. S1-U: The eNBs are connected by means of the S1 interface to the EPC 

(Evolved Packet Core), more specifically to the Serving GW by means of the 

S1-U related to user plane traffic. 

8. S12: Interface between UTRAN and Serving GW for user plane tunnelling 

when Direct Tunnel is established. It is based on the Iu-u/Gn-u reference point 

using the GTP-U protocol as defined between SGSN and UTRAN or 

respectively between SGSN and GGSN. Usage of S12 is an operator 

configuration option 

 For 5G, the standardisation has been completed recently, and as such 3GPP TS 

23.501 V16.7.0 (2020-12) has reference. In line with the topic of spectrum 

applications, the following applicable 5G interfaces are briefly described due to their 

proximity to the RAN: 

1. N1: The N1 interface is a transparent interface from User Equipment (UE) to the 

AMF. It is used to transfer UE information (related to connection, mobility, and 

sessions) to the AMF. In this respect, it is similar to the NAS in 4G, which 

conveyed information from the UE to the core network, rather than the Access, 

which is used exclusively in the radio network, from the UE to the radio access 

point. 

2. While N1 is transparent to the 5G RAN, N2 connects the gNodeB to the Access 

and Mobility Management Function, or AMF. This is required for Control and 

User Plane Separation, commonly known as CUPS, which was introduced in 

R14:  decoupling control signalling from user session traffic, which supports 

the introduction of edge computing and a more distributed network 

architecture. Before any traffic or session can be initiated, the UE context, 

location and more need to be considered. 

In addition, the diagrams below provide technical implementation details of the interfaces 

listed in the high-level topology earlier. The source of all diagrams is the relevant latest 3GPP 

specifications for the technology implementations. The relevant standards are  

 3G: 3GPP TS 23.002 V16.0.0 (2020-07) 

 4G: 3GPP TS 23.401 V16.9.0 (2020-12) 

 5G: 3GPP TS 23.501 V16.7.0 (2020-12) 

 IMS: 3GPP TS 23.228 V16.6.0 (2020-12) 
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KEY MESSAGES 

 Telkom Mobile's network topology will evolve to accommodate new technologies with accompanying 

specifications and standards: 

‒ Access technology will migrate from 2G, 3G and LTE to only LTE and 5G 

‒ Backhaul fibre upgrades will be undertaken to cater for increased traffic demand 

‒ Transition from existing three core networks facilitating traffic routing (1) CS for legacy voice, (2) IMS for 

VoIP, and (3) EPC for converged data services; to a single converged 5G SA core network to facilitate 

voice and data traffic (all traffic) routing 

 As Telkom adheres to the deployment of 3GPP compliant networks, all applicable interfaces as defined 

according to 2G, 3G, 4G and 5G standards  

 In addition, Telkom Mobile has a national roaming contract with Vodacom to enable provision of quality mobile 

services in areas where Telkom Mobile’s network has limited coverage.  This will be reviewed when 

considering the following factors viz.; (1) WOAN and (2) Telkom Mobile being able to achieve network quality 

improvement through equitable spectrum allocation  
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4. REQUIREMENTS FOR INTERCONNECTION TO OTHER TELECOMMUNICATION 

NETWORKS OR SERVICES AND TRANSMISSION MEDIUM AND LINKS REQUIRED 

Our network interconnection requirements will need to be configured for local traffic for voice, 

data and services, and international traffic for voice, data, and services.  More information on 

this follows. 

4.1. Existing interconnection for local traffic  

Telkom Mobile interconnects with OLO (Other Licensed Operators), both locally and 

internationally, using Synchronous Transport Module (STM) and Session Initiation Protocol 

(SIP). These links are supplied by Openserve with a preference for SIP as we progress with 

the evolution to an all IP Network. There are however restrictions in terms of SIP availability 

and support on a national basis, therefore most interconnects occur using STM & E1 

connectivity. 

For local voice interconnections between Telkom Mobile and local operators (including large 

MNOs such as Vodacom and MTN and smaller VoIP operators), Telkom’s legacy Public 

Switched Telephone Network (PSTN), SIP voice networks and VoIP interconnects incoming 

and outgoing voice calls traffic at 17 Points of Interconnection (POI). All interconnect 

requesters are catered for per regulation, and where direct interconnection is not supported, 

transit services are procured typically from Openserve. 

4.2. National Roaming 

Our roaming agreement with Vodacom has two main components i.e., 2G traditional roaming, 

and MOCN RAN sharing for 3G and LTE which interconnect as shown in Figure V - 13.    

 
Figure V - 13 Telkom Mobile and Vodacom SA MOCN topology 

 2G voice traffic is handed over at the POI  

 For 3G and LTE traffic there are 21 links at a national level from Vodacom that are 

integrated into the Telkom Mobile network, with at least two links per region. In this 

configuration, Vodacom will failover all regional traffic to the Active link should any 

failure be experienced 
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4.3. International roaming traffic 

Telkom Mobile customers can roam on international operator networks through partnerships 

set-up with international operators; similarly, international visitors can roam on Telkom 

Mobile’s network  

4.4. Internet breakouts 

Telkom Mobile has seven packet core sites that aggregate and deliver access packet data 

traffic through four internet breakouts in Belville, Centurion, Durban and Teraco as illustrated 

in Figure V - 14. 

This traffic is routed to the Telkom’s Internet Service Provider’s cloud.  Telkom Internet is 

Telkom Consumer’s ISP and facilitates Telkom Mobile’s internet requirements. 

 
Figure V - 14 Telkom Mobile core network depicting internet breakout 

4.5. WOAN 

Telkom Mobile plans to interconnect with the WOAN in future.  The interconnection points and 

approach will be determined based on the future WOAN design and will also be informed by 

WOAN incentive obligation requirements. 

KEY MESSAGES 

 Telkom Mobile connects seamlessly with local and international operator networks for both voice and data 

traffic  

 Telkom Mobile’s requirements for interconnection in the context of the expanded network rollout deploying 

the new spectrum is expected to largely follow the same interconnection approach with additional 

consideration of three evolving criteria;  

‒ Exponential increase in data traffic and evolution to a 5G SA network over time,  

‒ WOAN,  

‒ Shift in requirements for local roaming partner   
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5. UPGRADE OF THE NETWORK TO ACCOMMODATE NEW STANDARDS AND 

TECHNOLOGY DEVELOPMENTS 

5.1. Future network performance expectations 

Premium content, accelerated digitisation, IoT, user control and privacy are driving increased 

network performance and functionality expectations globally. The evolution of technologies 

(5G) and supporting network architectures are key to future-proof networks and to address 

enhanced performance and functionality expectations related to latency, reliability, 

throughput, mobility and connected devices.  Refer to Figure V - 15 which shows network and 

functionality expectations for a 5G SA network. 

 
Figure V - 15 5G Standalone (SA) network performance and functionality expectations 

5.2. Telkom Mobile network and infrastructure upgrades 

Telkom Mobile has a network and technology-ambition roadmap to support an increasing 

network performance expectation underpinning a data-led network strategy: 

5.2.1. Access network 

The current mobile access network consists of 2G, 3G and LTE base stations. These different 

technologies leverage Telkom Mobile’s existing spectrum as follows: 

 1 800 MHz for 2G and LTE-FDD 

 2 100 MHz for 3G and LTE-FDD 

 2 300 MHz for LTE-TDD 

The above spectrum allocation will not suffice in the long term, as future network performance 

and technologies require significantly higher amounts of spectrum across low, mid, and high 

bands (refer to question 1 of the technical submission for details regarding Telkom’s future 
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spectrum requirements). No access to sub-1 GHz, already hinders Telkom Mobile’s ability to 

compete economically (refer to section IV, question 1 for details on network economics) 

Telkom Mobile has a 5G PoC underway at a limited number of sites. We have increased our 

adoption of MIMO technology across the LTE network to boost capacity, with the existing LTE 

network primarily using 4x4 MIMO, with 64x64 mMIMO deployment starting to gain traction. 

As set out in our response to question 1, Telkom Mobile intends to completely transition to 

LTE, 5G and future efficient access technologies by following a phased in evolution approach 

of 3GPP standards and keeping in step with our customer requirements. Therefore, all current 

spectrum and additional auction acquired spectrum will be used to support LTE, 5G and future 

access technologies. To execute on this will require both the decommissioning of legacy 

technologies and deployment of new technologies and supporting equipment, as follows: 

 Decommission the 2G access network occupying the 1 800 MHz band (this is in 

progress with 70% of the 2G network already decommissioned).  This spectrum will 

then be re-farmed for LTE services (2x10 MHz) and NB-IoT service (2x2 MHz)  

 Decommission the 3G access network occupying the 2 100 MHz spectrum band 

over time and re-farm this spectrum for LTE and 5G (medium term),  

 Aggressive on providing quality VOLTE service in place of legacy voice  

 Deploy 5G NR in the sub-1 GHz, 1 800 MHz, 2 100 MHz, 2 300 MHz, and 3 500 

MHz bands and in line with international standards.  Telkom Mobile will be 

constrained to achieve this without sub-1 GHz spectrum  

 Further deploy and evolve Carrier Aggregation and macro cell splitting to 

increase capacity and improve latency through more efficient use of scattered 

spectrum 

 Deploy mMIMO where we will add a much higher number of antennae to a base 

station to achieve significant improvements in throughput and efficiency where 

technically and economically feasible 

 Implement beam-forming, to increase capacity for all users, optimise routing for 

data-delivery routes to users and reduce interference for nearby users  

 Deploy LTE-M carriers with NB-IoT carrier overlays in areas requiring coverage. NB-

IoT will also provide the added benefit of lower power consumption and provide an 

appropriate connectivity platform to enable IoT solutions 

 Telkom Mobile acknowledges that Open-RAN (O-RAN) may contribute to future 

network roll-out as part of a hybrid vendor deployment and may be especially 

suitable for rural coverage. O-RAN is the preferred method for introducing Cloud-

RAN (C-RAN), which enables control and user plane separation (refer to Figure V - 

16 which shows the evolution of legacy RAN to C-RAN).  O-RAN enables operators 

to become truly vendor agnostic whilst improving utilisation, reducing power 

consumption, optimising costs, and improving network operations. O-RAN has strong 

potential in enabling low-cost rural deployments, where typically site economics 

outweighs the lower capacity with added benefits of lower radio frequency power of 

the current O-RAN radios  
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Figure V - 16 Legacy RAN to C-Ran architecture evolution60 

 Multi-access Edge Computing (MEC) provides distributed computing and storage 

resource closer to the end user. MEC is an enabler of many future mobile and IoT 

use cases, due to the advanced capabilities of low latency, high bandwidth, device 

processing and data offload as well as trusted computing and storage  

5.2.2. Backhaul network & Aggregation 

Telkom Mobile has fibre backhaul to approximately 4,500 base stations, via ME links.  These 

links provide scalable high-capacity backhaul to accommodate the exponential growth in data 

traffic. The remainder of sites are served through a combination of ME over microwave and 

limited daisy chained P2P microwave connections between base stations. Approximately 70% 

of the sites are equipped with fibre backhaul and as data traffic continues to increase, our 

intention is to make use of fibre backhaul as much as possible. Where microwave is currently 

used, ongoing backhaul orders are targeting replacement of microwave links with fibre links 

where practically and financially feasible. 

5.2.3. Network function virtualisation and software defined networks 

NFV and SDN have been factored into the design of the future Telkom Mobile network. The 

future of networks is one of connectivity and cloud convergence i.e., “cloudification” of the 

access, backhaul and core using NFV and SDN. This enables network Machine Learning (ML) 

capabilities allowing for real-time traffic prioritisation and optimisation, provision of new 

services, business models and customer engagement, e.g., real-time service demands, 

automatic troubleshooting and fault detection, bandwidth-on-demand, and network slicing. 

5.2.4. IP Core 

Telkom Mobile runs a single IP core transport network for both voice and data traffic. National 

transport of this IP traffic is facilitated through the procurement of transport over the ME 

networks and OTN.    

The upgrade of core and backhaul capacity is based on service demand growth which has 

historically been between 50% to 100% per year.  We forecast an exponential growth in data 

traffic and with the new spectrum allocation it is critically important to use a Provider that can 

                                                

60 Fujitsu, ‘The benefits of Cloud-RAN architecture in mobile network expansion’ 
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offer high scalability in an agile business manner. Packet-OTN and SDN will be major catalysts 

for accelerating the Packet Core and Transport network sustainability and transformation. 

5.2.5. Core network 

Telkom Mobile plans to move towards a converged core network. Several steps have already 

been taken to ensure network readiness for the transition from the existing EPC network 

towards its future 5GC (5G Core) - the evolution and feature-sets are based on 3GPP core 

standards.  Refer to Figure V - 17 which shows the mobile core evolution path.   

 
Figure V - 17 Mobile Core evolution path 

Telkom Mobile has already begun implementing Control and User Plane Separation (CUPS) 

as part of the core capacity expansion being the first step towards NFV. To support our growth, 

45% of the mobile core sites have been completely migrated to NFV based EPC with CUPS, 

with the remainder planned for implementation over the next 2-3 years:  

 Several hardware upgrades will be required to fully utilise 5G capabilities  

 Upgrading the remaining five core nodes for the NFV CUPs, and 

 Adding more Host Aggregation (HA) elements to the core network to cater for 

additional traffic  

Telkom Mobile’s core network planned Future Mode of Operation (FMO) will be a single 

converged next generation 5G SA capable core designed with network slicing in mind and 

capable of expanding towards edge computing, using a common SDN to enable:  

 Creation of a virtual slice for fixed services 

 Creation of a virtual slice for mobile services 

 Selling of virtual slice core networks to 3rd party customers 

This will be achieved with no legacy CS voice component, and all single line voice will be 

carried over VoLTE and multiline voice over SIP. The LTE EPC and the SA 5GC will co-exist 

while LTE / 4G is still an active technology on the network. The FMO will enable 5G-NR and 

eLTE RAN to interconnect and provide services, hence a 5G SA network will make use of 

both 5G NR base stations and LTE radios. Telkom Mobile plans to implement this over several 

years.  An illustrative example of the evolution path to 5G SA is presented in Figure V - 18:  
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Figure V - 18 Evolution paths for EPC and the 5G Core61 

KEY MESSAGES 

 Fundamental design principles informing Telkom Mobile’s upgraded network plan include: 

‒ Enabling Telkom Mobile’s data-led strategy 

‒ Meeting ITA obligations  

‒ Spectral efficiency, and 

‒ Network economics 

 To future-proof for network resilience and new standards & technologies, Telkom Mobile intends to 

systematically decommission legacy technologies and deploy new technologies, as follows:  

‒ Migrate to a LTE and 5G access network, and utilise CA, mMIMO and beamforming to further boost 

spectral efficiencies 

‒ Deploy NB-IoT to enable IoT solutions and achieve power efficiencies  

‒ Conduct site backhaul upgrades to cater for increased capacities  

‒ Deploy MEC to increase processing speeds and latency 

‒ Implement O-RAN to enable vendor agnostic networks, improve utilisation, performance & costs  

‒ “Cloudification” of the access, backhaul and core networks using NFV and SDN  

‒ Evolve the 4G EPC core network to 5G NSA, and finally to 5G SA over a period of several years  

6. COMPLIANCE WITH RECOGNISED INTERNATIONAL STANDARDS AND 

SPECIFICATIONS   

Telkom Mobile was issued I-ECS and I-ECN licenses, and having received IMT spectrum 

licenses, enabling us the ability to provide mobile services; which we deliver in compliance 

with all relevant recognised local and international standards and specifications as required 

by ICASA, including: 

 3rd Generation Partnership Project (3GPP) technology standards including LTE (4G), 

LTE-A (4.5G), UMTS (3G) and GSM (2G) 

                                                

61 Ericsson, ‘A guide to evolving from EPC to 5G Core’ 
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In addition, Telkom Mobile notes the following 3GPP releases, particularly in relation to 

handsets and base stations: 

 Release 14 - radio and system improvements etc. 

 Release 15 - first full set of 5G standards 

 Release 16 - initial full 3GPP 5G system including novel radio techniques, network 

slicing etc. 

And relevant IEEE standards listed below: 

 iv.IEEE Std. 802.1X-2004: “IEEE Standard for Local and Metropolitan area networks 

- Port based network access control”, 

 v.IEEE Std. 1588v2 -2008: “IEEE Standard for a Precision Clock Synchronization 

Protocol for Networked Measurement and Control Systems.” 

We also comply with the regulation: “Official list of regulated standards for technical equipment 

and electronic communications facilities amendment regulations of 2020,” prescribed by 

ICASA on 24 March 2020 and outlining the required classification of equipment and applicable 

standards used for purposes of type approval of equipment. These standards include: 

 Comité International Spécial des Perturbations Radioélectriques (CISPR) – covering 

product emission and immunity requirements, and defining test methods and 

equipment for controlling electromagnetic interference in electrical and electronic 

devices 

 International Electrotechnical Commission (IEC) – standards covering all electrical 

and related technologies 

 European Telecommunications Standards Institute (ETSI) – standards across 

Information and Communication Technologies (ICT) enabled systems, applications, 

and services 

 European Standards (EN) – standards which have been ratified by either the 

European Committee for Standardisation (CEN), the European Committee for 

Electrotechnical Standardisation (CENELEC) or ETSI and aim to provide a single 

European market 

In addition, we comply to all relevant construction and electrical standards and specifications, 

as highlighted in Appendix B - V.1 – Compliance Reports. 

KEY MESSAGES 

 Telkom Mobile complies with all relevant technology standards as outlined by the 3GPP, South African 

National Standards (SANS) as prescribed by ICASA and international standards and specifications and will 

continue to abide by ICASA requirements and other recognised international standards and specifications as 

these evolve. 
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7. DETAILS OF RADIO PLANNING INCLUDING METHODS TO RESERVE FREQUENCY 

7.1 - 7.17. Site database 

Refer to Volume 3 for the full site database containing information required in response to 

Questions 7.1 through to 7.17 

Methods to reserve frequency 

Telkom Mobile utilises frequency re-use on the LTE Network, implying that every sector in a 

site (typically 3 sectors) will use the same frequency.  This frequency re-use method is 

illustrated in Figure V – 17 and more information on Telkom’s frequency reuse are contained 

in question 20a (ii).  

 

Figure V - 19 Methods to reserve frequency (each colour can represent a frequency, e.g., green – 800 

MHz, orange - 2 600 MHz) 

Although there is an interference factor risk with this method due to coverage overlap, it 

ensures maximum spectral efficiency. To reduce inter-cell interference, an optimisation of the 

radio plan is conducted, to ensure the SINR (Signal to Noise Ratio) is at an appropriate level, 

as this has a direct impact on the cell throughput capability.  
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8. APPLICANTS MUST PROVIDE DIAGRAMS OR SKETCHES OF PROPOSED 

OPERATIONS 

The diagrams below provide an overview of the existing operations in place for the Mobile 

Network. The same model will be utilised for operational support of new spectrum 

deployments. As stated previously, Telkom Mobile deploys a mix of strategic in-house 

functions (e.g., strategy, planning, engineering, testing, operations management) and 

outsourced functions to suppliers (e.g., development, field operations, core operations).    

8.1. Huawei Managed Service (MS) operations 

Depicted below in Figure V - 20 is Huawei MS Functional and Hierarchical Escalation workflow 

concept integrated with Telkom NOC Escalation Process. 

 
Figure V - 20 Telkom Mobile MS Category A, Incident Escalation - Workflow 

Key distinguishing characteristics / concepts are: 

 Management Roles are defined at technology domain and level 

 Managed Services Local Network Operations Centre (LNOC) single point of contact 

(SPOC) coordinate communication and domain segregation at trigger point 

 Managed Services Back Office (BO) Manager Trigger Huawei Technical war room 

and Huawei GTAC Escalation 

 MS Operations Department (OD) Lead Technical War Room and also act as key 

Huawei contact in Telkom Management war room 

 MS Operations Department / Service Delivery Management (SDM) Confirm 

Management War Room Trigger with Open Serve L2 Senior Manager then trigger 

with Telkom Duty Manager and notify progress via Whatsapp, Telkom Duty Manager 

Lead Management War Room and define communication protocol and feedback 

timelines 

 Huawei Communication to next level must be done within 10 minutes or skipped to 

next level 
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The Telkom Mobile MS Project Management Escalation Process is determined by the Fault 

category and severity as defined by the MS Contract – refer to Table V - 3 for details of Telkom 

Mobile’s Management Escalation Matrix. The Management escalation is triggered by sources 

as defined by the Escalation work-flow and typically initiated by the Huawei LNOC SPOC. 

Table V - 3 Telkom Mobile MS Project Category A Incident - Management Escalation Matrix 

 

The following category class levels are defined (as per contract) with Huawei:  

1. Category A: All core elements but not limited to BSC / RNC / EPC/ SGSN/ GGSN etc. - 

Category A incidents are categorised and Prioritised in the Telkom Managed Services 

Contract 
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2. Category B: All access elements but not limited to Macro / Mini / Small Cells / DAS / 3rd 

Party DAS System   / Repeaters BTS / NodeB / E-Node B / LTE (TDD and FDD. These 

are classified as platinum/gold/silver sites 

3. Telkom 3rd Party DAS and WiFi over DAS sites – Maintenance beyond Huawei (SOW in 

Category B) will be maintained as a separate line item maintenance with specified 

SLA with relevant exclusions as per added annexure in SOW and Terms and Conditions 

in the frame contract. Huawei will be responsible for Services. All 3rd Party DAS and WiFi 

spares to be supplied by Telkom  

Table V - 4 Telkom Mobile MS Project Category A - Network Element and Incident Categories / Priorities 

 

8.2. Openserve transmission support  

Figure V - 21 and Table V - 5 provide the details of the support provided by Openserve on the 

operations of the transmission network. In particular, figure V - 21 outlines the access and 

backhaul escalation processes while Table V – 6 details associated service levels 

agreements.   
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Figure V - 21 Telkom Mobile / Openserve Backhaul Escalation Process 

Table V - 5 Openserve assurance performance priorities & timelines 

 

Please note that engineering and other operational tables/diagrams/sketches are introduced 

in the various questions that have been answered in this submission, and although not listed 

in this section also set out to adhere to the requirement as perceived set out for this section. 
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9. ADHERENCE TO EMC SPECIFICATIONS 

All Telkom Mobile equipment adheres to the required Electromagnetic Compatibility (EMC) 

specifications detailed test reports and datasheets as contained in Appendix B-V.3. 

Specifications comply with South African National Standards (SANS) as prescribed by ICASA 

and further adhere to the International standards outlined in section 6 (COMPLIANCE WITH 

RECOGNISED INTERNATIONAL STANDARDS AND SPECIFICATIONS ). 

The information contained in this section should therefore be viewed as additional contextual 

information applicable for equipment in current use. Where Telkom Mobile decides to 

introduce new technology and/or suppliers, compliance to regulations and technical standards 

is strictly enforced through established Telkom Mobile Procurement and Technology 

Management processes, and in line with the compliance requirements described in section 6. 

KEY MESSAGES 

 Telkom Mobile adheres to the required EMC specifications, and  

 Telkom Mobile complies with all relevant technology standards as outlined by the 3GPP, SANS standards as 

prescribed by ICASA and international standards and specifications 

 Telkom Mobile will continue to comply with future standards and specifications requirements as this evolves 
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10. THEORETICAL TRAFFIC VOLUME FORECASTS AND ALTERNATIVE ROUTING 

AND REDUNDANCY REQUIREMENTS 

10.1. Theoretical traffic volumes 

The modelled theoretical mobile voice, mobile data, roaming and FWA traffic volume forecasts 

for the next years is given in Table V - 6 in line with the traffic provided in the Business Plan 

submission. 

Table V - 6 Telkom Mobile's theoretical traffic volume forecasts 

 Unit 2021 2022 2023 2024 2025 CAGR ‘21- ‘25 

Mobile voice MoU billion 20 26 34 43 53 27% 

Mobile data PB 481 606 806 1,006 1,234 27% 

Fixed wireless data PB 572 863 1,274 1,742 2,281 41% 

10.2. Redundancy measures 

Telkom Mobile’s alternative routing and redundancy measures that are in place currently as 

well as planned for network upgrades pertaining to new spectrum follow. 

RAN 

 Telkom Mobile uses neighbouring sites and national roaming for site-level 

redundancy 

 Redundancy for power is in place in the form of batteries and generators and this is 

used to keep sites up and running during power failures 

Transport and IP core network 

 Backhaul typically consists of a single link from the site to the aggregation node  

 All network connectivity occurring deeper into the network than backhaul, is ordered 

with diverse links, and integrated into redundant co-located routers using a mesh 

architecture.  Telkom Mobile Network’s uptime statistics provide evidence of 

resilience in action, where despite 19% major transmission incidents per annum, 

Telkom Mobile maintains an overall availability YTD of 96% (average: January to 

November 2020). 

Mobile core network 

 All network elements are built with both high availability and disaster recovery 

factored into the operational design;   

‒ Control Plane elements are in a National pool,  

‒ User Plane elements are in a Regional pool, and the 
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‒ Core Network is deployed using an Active-Active architecture with all elements 

carrying traffic 

VAS/IN 

 All network elements are built with both high availability and disaster recovery 

factored into the operational design:  

‒ The online Rating & charging system is deployed using an Active-Active 

architecture, and  

‒ All other elements use an Active-Standby implementation 

Roaming 

 There are 21 links at a national level from Vodacom that are integrated into the 

Telkom Mobile network, with at least two links per region. In this configuration, 

Vodacom will failover all regional traffic to the Active link should any failure be 

experienced 

Interconnect 

 Links are ordered to all operators nationally to all Telkom Mobile’s Media Gateways. 

Links are configured in a pool such that the next available link will be used in the 

event of a failure 

KEY MESSAGES 

 Telkom Mobile has sufficient redundancy in place across all network elements, including the RAN network, 

transport and IP core network, mobile core network, VAS / IN, network interconnections and internet breakouts 

 Based on our modelled theoretical mobile voice, mobile data, roaming and FWA traffic volume forecasts for the 

next five years, Telkom Mobile will be able to ensure resilient network operations with the award of new 

spectrum  

11. NUMBERING PLAN FOR THE SERVICE 

11.1. Numbering plan 

Telkom Mobile will use the already allocated ICASA number ranges for the services provided 

on the new spectrum, refer to Table V - 7: 

Table V - 7 Telkom Mobile MSISDN numbering plan 

Code Allocated Service name Amount Allocated No. of active services  % Utilisation 

081 1 Mobile 1 000 000 2084 0% 

081 2 Mobile 1 000 000 698398 70% 

081 3 Mobile 1 000 000 880276 88% 

081 4 Mobile 1 000 000 880228 88% 

081 5 Mobile 1 000 000 881632 88% 

081 7 Mobile 1 000 000 861956 86% 

065 8 Mobile 1 000 000 872879 87% 
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Code Allocated Service name Amount Allocated No. of active services  % Utilisation 

065 9 Mobile 1 000 000 876657 88% 

061 4 Mobile 1 000 000 859230 86% 

067 0 Mobile 1 000 000 885491 89% 

067 1 Mobile 1 000 000 887667 89% 

067 2 Mobile 1 000 000 863817 86% 

067 6 Mobile 1 000 000 859712 86% 

067 7 Mobile 1 000 000 873225 87% 

067 8 Mobile 1 000 000 887670 89% 

067 9 Mobile 1 000 000 882719 88% 

068 0 Mobile 1 000 000 891830 89% 

068 1 Mobile 1 000 000 873759 87% 

068 2 Mobile 1 000 000 777651 78% 

068 3 Mobile 1 000 000 353319 35% 

068 4 Mobile 1 000 000 1 0% 

068 5 Mobile 1 000 000 862179 86% 

06962 Mobile 5 000 000 0 0% 

Table V - 8 contains a summary of Telkom Mobile’s utilisation of allocated numbers. It is 

important to highlight that Telkom Mobile has a Prepaid Lifecycle that is triggered based on 

inactivity after which the MSISDN is quarantined for a period of 30 to 90 days before it is re-

used. If required, we can manually recycle numbers. In addition, as shown in Table V - 7, 

Telkom Mobile has recently been allocated an additional 5 000 000 numbers.  

Table V - 8 Summary of Telkom Mobile’s utilisation of allocated numbers   

Details Quantity 

Numbers allocated by the Authority 27 000 000 

Numbers in service allocated to end users 16 712 380 

Numbers used for internal network purpose 1 100 000 

Numbers set aside for future growth 9 187 620 

Total MSISDNs awaiting activation 0 

Total MSISDNs in life cycle (Recycling process) 475762 

Total used for services and network 17 812 380 

Percentage of Number Usage  66% 

Percentage of Number Availability 34% 

11.2. IP addresses 

To minimise the use of Public IPv4, Telkom Mobile has implemented Carrier Grade Network 

Address Translation (CGNAT), and therefore only uses Private IP Addresses for individual 

subscribers. The CGNAT process ensures that Telkom has sufficient IP addresses to cater 

                                                

62 New number range issued to Telkom Mobile, will be operational by mid-January 2021 
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for subscriber connection demand. In addition, Telkom follows AFRINIC's process for 

allocation of new IP addresses when the appropriate thresholds of utilisation are breached 

from an Engineering planning perspective. Table V - 9 contains the IP addresses allocated to 

Telkom Mobile. 

Table V - 9 IP addresses allocated to Telkom Mobile 

Telkom Mobile IP addresses Usage % Utilisation 

41.144.0.0 - 41.144.255.255 (41.144.0.0/16) 58 982 90% 

41.145.0.0 - 41.145.255.255 (41.145.0.0/16) 55 705 85% 

41.146.0.0 - 41.146.255.255 (41.146.0.0/16) 59 637 91% 

41.147.0.0 - 41.147.127.255 (41.147.0.0/17) 28 508 87% 

41.147.128.0 - 41.147.191.255 (41.147.128.0/18) 14 254 87% 

41.147.192.0 - 41.147.223.255 (41.147.192.0/19) 0 0% 

41.148.0.0 - 41.148.127.255 (41.148.0.0/17) 0 0% 

41.150.0.0 - 41.150.255.255 (41.150.0.0/16) 600 948 93% 

41.151.0.0 - 41.151.255.255 (41.151.0.0/16) 60 948 93% 

41.246.0.0 - 41.246.63.255 (41.246.0.0/18) 14 254 87% 

41.246.64.0 - 41.246.127.255 (41.246.64.0/18) 14 745 90% 

41.246.128.0 - 41.246.255.255 (41.246.128.0/17) 27 525 84% 

41.247.128.0 - 41.247.255.255 (41.247.128.0/17) 0 0% 

105.185.192.0 - 105.185.255.255 (105.185.192.0/18) 0 0% 

105.187.64.0 - 105.187.127.255 (105.187.64.0/18) 0 0% 

105.187.128.0 - 105.187.191.255 (105.187.128.0/18) 0 0% 

154.69.0.0 - 154.69.255.255 (154.69.0.0/16) 60 948 93% 

197.228.0.0 - 197.229.255.255 (197.228.0.0/15) 121 896 93% 

 

KEY MESSAGES 

 Telkom Mobile has a demonstrated track record of actively managing numbering and IP addresses to 

accommodate ongoing subscriber growth; as such Telkom Mobile can cater for subscriber growth as forecast 

for the next 5 years 

12. QUALITY SYSTEMS DEPLOYED, AND QUALITY TARGETS USED  

12.1. Quality systems 

Telkom Mobile currently has several systems deployed to effectively manage and monitor the 

network and resolve issues negatively impacting customer experience. The systems in current 

use have been built to be future-centric, catering for both existing (i.e., GSM, UMTS and LTE) 

and future technologies. Network quality can be subdivided into three areas: 

Network Performance Management and Monitoring (NPMM) – this includes network KPI 

monitoring, capacity utilisation monitoring and management. Telkom Mobile has deployed the 

following systems for performance monitoring: 
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 Huawei MaOS for KPI monitoring and reporting, resource utilisation 

 GeoProbe is used for reporting in CS core KPI reporting 

 SolarWinds to manage Backhaul performance63  

 Discovery RAN for throughput performance, MR analysis and plotting 

 Huawei PS probes to monitor and assess PS performance of the sites including but 

not limited to Traffic, Throughput, UE performance top performing  

For network Operations and Maintenance (OAM), Telkom Mobile has deployed Huawei 

U2020 and SolarWinds 

 U2020 is the main system deployed to integrate and manage all network elements 

viz.;  

‒ Network element configurations and alarms, and  

‒ Performance, counter and KPI definition 

 SolarWinds provide an outage reporting dashboard 

Network Optimisation (NO) uses multiple inputs i.e., benchmarking, cluster Drive Test (DT), 

KPI performance management reports and information linked to customer complaints. 

Network optimization tools available to Telkom Mobile are listed below: 

 U2020 is used to implement soft changes i.e., configuration changes, parameter 

changes, license management 

 Telkom Benchmarking DT report using the DT tool Azenqos 

 ICASA QOS reports are also a vital input to the ongoing optimisation process 

 Nemo Analyzer License to post process the Logfiles 

 ArcGIS available form GIS visualisation and optimisation 

 Other systems available for DT include Huawei Probe 

Lastly, Customer Experience Management (CEM) forms a key input into network quality, 

influencing the network management strategy. Telkom Mobile has several systems in place 

to directly monitor and manage customer experience: 

 Geo-Probes CS for session tracing and checking user specific failures, etc. 

 Huawei PS probes to assess user specific throughput per APP, data consumption 

per app and session tracing 

12.2. Quality targets 

The key network KPI targets that Telkom Mobile’s network performance and operations are 

tracked against is outlined in Table V - 10 through to Table V - 13. Targets are reviewed on 

an annual basis and adjusted where required to further enhance network performance. Quality 

                                                

63 Telkom Mobile has not experienced any breaches with Solarwinds; and in December 2020 installed a hotfix provided by 
Solarwinds for safe measures 
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targets are key performance output measurement for Network Operations staff members. This 

information is provided to illustrate the ongoing and robust network operations that Telkom 

has established to ensure that network deployments serve the customers at high levels of 

performance. 

Table V - 10 Telkom Mobile quality target and KPIs 

 Unit Target 

Call Drop Rate voice % 0.50 

Call Drop Rate data % 0.50 

Call Setup Success Rate voice % 99.00 

Call Setup Success Rate data % 99.00 

TDD Average Throughput (Mbps) Mbps 10 

FDD Average Throughput (Mbps)* Mbps TBD 

Ave NW Fault MTTR (Hrs) % 16.67 

Network Availability (Excl. TOU*) % 97.50 

Network Availability (Incl. TOU) % 97.50 

*Unable to define this target due to the absence of sub-1Ghz spectrum, which directly impacts the efficiency of 

providing services in other spectrum bands, also refer to (I) Description of services-1.1. 

Table V - 11 Target times to restore on RAN site 

Sites Description Priority  

Standard sites 

Repair / restore <3 hours 

Reported (table below) <24 hours 

Vandalised 
sites 

Repair / restore to site on air <48 hours from PO 

Return to SSV standard <7 days from PO 

Table V - 12 RAN incident reporting priorities 

Category  Priority 1 (within 24 hours) Priority 2 (within 48 hours) Priority 3 (less than 7 days) 

Category A 
Immediate specific incident 

report 

Immediate specific incident 

report 
Weekly report 

Category B 
Immediate specific incident 

report 

Immediate specific incident 

report 
Weekly report 

Category C Weekly report Weekly report Weekly report 
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Table V - 13 RAN SLA KPI requirements 

Network 
element 

Element 
availabilit
y KPI (%) 

Critical Major Minor 

System 
restored 
to full 
operatio
n 

Fault 
conditio
n 
cleared 
on a 
perm. 
basis 

Fault 
conditio
n 
cleared 
on perm. 
basis 
(Bug) 

System 
restored 
to full 
operatio
n 

Fault 
conditio
n 
cleared 
on perm. 
basis 

Fault 
conditio
n 
cleared 
on perm. 
basis 
(Bug) 

System 
restored 
to full 
operatio
n 

Fault 
conditio
n 
cleared 
on perm. 
basis 

Fault 
conditio
n 
cleared 
on perm. 
basis 
(Bug) 

RNC 99.99 3hrs (95%) 
3 days 

(95%) 

45 days 

(95%) 

24 hrs 

(90%) 

10 days 

(90%) 

60 days 

(90%) 

7 days 

(90%) 

30 days 

(90%) 

90 days 

(90%) 

BSC 99.99 3hrs (95%) 
3 days 

(95%) 

45 days 

(95%) 

24 hrs 

(90%) 

10 days 

(90%) 

60 days 

(90%) 

7 days 

(90%) 

30 days 

(90%) 

90 days 

(90%) 

Platinum 
BTS/Node
-B 

99 4hrs (95%) 
3 days 

(95%) 

45 days 

(95%) 

24 hrs 

(90%) 

10 days 

(90%) 

60 days 

(90%) 

7 days 

(90%) 

30 days 

(90%) 

90 days 

(90%) 

Gold sites 
BTS/Node
-B 

98 8hrs (95%) 
5 days 

(95%) 

45 days 

(95%) 

36 hrs 

(90%) 

15 days 

(90%) 

60 days 

(90%) 

10 days 

(90%) 

45 days 

(90%) 

90 days 

(90%) 

Silver 
BTS/Node
-B 

96 
10hrs 

(95%) 

7 days 

(95%) 

45 days 

(95%) 

48 hrs 

(90%) 

20 days 

(90%) 

60 days 

(90%) 

12 days 

(90%) 

60 days 

(90%) 

90 days 

(90%) 

Request for 
information 

28 days Weekly report 

Incident report (not 
Ran) 

24 hrs 36 hrs N/A Weekly report 

 

KEY MESSAGES 

 Telkom Mobile’s quality monitoring is divided into three main categories viz.;  

‒ network performance management and monitoring  

‒ network operations and maintenance 

‒ ongoing network optimisation 

 Future-proof systems have been deployed to effectively manage and monitor the network to both prevent 

and resolve issues that negatively affect customer experience 

 Telkom Mobile has a set of stringent quality targets to track performance across the network noting that 

some KPIs cannot be set or monitored in the absence of sub-1 GHz allocation which directly impacts the 

efficiency of providing services in other spectrum bands 

13. DETAILS OF FIXED NETWORK PLANNING  

13.1. Backhaul 

Telkom Mobile’s backhaul services are managed to ensure that the aggregation and 

transmission networks can provide the required capacity.  The standard backhaul 

dimensioning for existing sites is based on size of carrier deployed at a site e.g., 5MHz, 10 

MHz and 20 MHz, and the area of coverage (i.e., metros and towns).  Existing standard site 

configuration is designed with a minimum backhaul capacity ranging between 30Mbps to 



CONFIDENTIAL 

Telkom: Application to participate in the Spectrum Auction – Appendix B Technical Information 

PAGE 137 APPENDIX B - TECHNICAL INFORMATION 

50Mbps. Despite these criteria, and based on technology deployed at sites, roughly 64% of 

Telkom Mobile’s sites already make use of backhaul in excess of 300Mbps, with nearly 200 

sites using close to 1 Gbps connectivity. 

Using new technologies, such as carrier aggregation and MIMO, the minimum backhaul 

capacity has been increased to a range of 50Mbps to 270Mbps, as illustrated in Table V - 14. 

Table V - 14 Estimated capacity gains and backhaul implications 

From To Gain 

MIMO: 

2T2R 1CC 4T4R 1CC 1.15 - 1.3 

4T4R 1CC 8T8R 1CC 1.3 - 1.5 

4T4R 1CC Massive MIMO 3 - 4 

Gains due to carrier upgrade: 

1CC 2CC 2 

2CC 3CC 1.5 

The deployment of new spectrum in the sub-1 GHz, 2 600 MHz, and 3 500 MHz in conjunction 

with massive MIMO and intra-band carrier aggregation will further increase the minimum 

backhaul design capacity. 

KEY MESSAGES 

 Using new technologies, such as carrier aggregation and MIMO, Telkom Mobile has been able to increase the 

minimum backhaul capacity to a range of 50Mbps to 270Mbps 

 The deployment of new spectrum in the sub-1 GHz, 2 600 MHz, and 3 500 MHz in conjunction with mMIMO 

and intra-band CA will further increase the minimum backhaul design capacity.  This emphasises the quality 

and efficiency benefits that can be derived from allocation of sub-1 GHz, mid and high band spectrum  
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14. PRESENTATION OF NETWORK PLANNING DATA IN THE FORM OF SCHEDULES, 

DIAGRAMS, TABLES AND MAPS FOR THE INITIAL PHASE AND TWO 

SUBSEQUENT PHASES 

Telkom Mobile will aim to utilise the low-band spectrum acquired in the auction to reach 82% 

population by Year 5, as shown in Table V - 15. 

Table V - 15 Telkom Mobile planned national population coverage over the first 5 years 

 Population coverage (%) 

 Year 1 Year 2 Year 3 Year 4 Year 5 

National 71.40 74.05 76.47 78.98 81.57 

This translates into the following national geographical coverage evolution as indicated by 

Figure V- 22 to Figure V - 26. 

 
Figure V- 22 Telkom Mobile planned national geographical coverage in Year 1 

 
Figure V - 23 Telkom Mobile planned national geographical coverage in Year 2  
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Figure V - 24 Telkom Mobile planned national geographical coverage in Year 3 

 
Figure V - 25 Telkom Mobile planned national geographical coverage in Year 4 

 
Figure V - 26 Telkom Mobile planned national geographical coverage in Year 5 
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This national coverage can be further broken down into the provincial level. Table V - 16 below 

indicates forecast provincial population coverage over the first five years. 

Table V - 16 Telkom Mobile planned provincial population coverage over the first 5 years 

 Population coverage (%) 

Province Year 1 Year 2 Year 3 Year 4 Year 5 

Eastern Cape 45.24 50.90 53.21 55.14 58.22 

Free State 79.11 81.13 82.17 82.42 83.87 

Gauteng 98.44 98.80 99.23 99.49 99.54 

KwaZulu-Natal 60.78 71.05 77.00 77.34 78.60 

Limpopo 60.52 64.39 66.95 74.37 78.32 

Mpumalanga 70.52 73.26 75.53 78.62 83.06 

North West 59.29 60.64 62.62 67.23 73.85 

Northern Cape 54.06 57.35 58.27 61.05 63.06 

Western Cape 85.01 85.55 86.52 88.87 91.00 

Geographical coverage maps evidencing this coverage evolution at the provincial level are 

provided below in Figure V - 27 to Figure V - 71 for the first five years. The provided maps 

represent coverage for 800 MHz.  Note: This also represents a worst-case approximation for 

the 700 MHz sensitivity analysis scenario, and as such the coverage plots presented apply to 

both 800 MHz and 700 MHz. 

Eastern Cape: 

 
Figure V - 27  Telkom Mobile planned Eastern Cape geographical coverage in Year 1 
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Figure V - 28 Telkom Mobile planned Eastern Cape geographical coverage in Year 2 

 
Figure V - 29 Telkom Mobile planned Eastern Cape geographical coverage in Year 3 

 
Figure V - 30 Telkom Mobile planned Eastern Cape geographical coverage in Year 4 
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Figure V - 31 Telkom Mobile planned Eastern Cape geographical coverage in Year 5 

Free State: 

 
Figure V - 32 Telkom Mobile planned Free State geographical coverage in Year 1 

 
Figure V - 33 Telkom Mobile planned Free State geographical coverage in Year 2 



CONFIDENTIAL 

Telkom: Application to participate in the Spectrum Auction – Appendix B Technical Information 

PAGE 143 APPENDIX B - TECHNICAL INFORMATION 

 
Figure V - 34 Telkom Mobile planned Free State geographical coverage in Year 3 

 
Figure V - 35 Telkom Mobile planned Free State geographical coverage in Year 4 

 
Figure V - 36 Telkom Mobile planned Free State geographical coverage in Year 5 
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Gauteng: 

 
Figure V - 37 Telkom Mobile planned Gauteng geographical coverage in Year 1 

 
Figure V - 38 Telkom Mobile planned Gauteng geographical coverage in Year 2 

 
Figure V - 39 Telkom Mobile planned Gauteng geographical coverage in Year 3 
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Figure V - 40 Telkom Mobile planned Gauteng geographical coverage in Year 4 

 
Figure V - 41 Telkom Mobile planned Gauteng geographical coverage in Year 5 

Kwa-Zulu Natal: 

 
Figure V - 42 Telkom Mobile planned Kwa-Zulu Natal geographical coverage in Year 1 
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Figure V - 43 Telkom Mobile planned Kwa-Zulu Natal geographical coverage in Year 2 

 
Figure V - 44 Telkom Mobile planned Kwa-Zulu Natal geographical coverage in Year 3 

 
Figure V - 45 Telkom Mobile planned Kwa-Zulu Natal geographical coverage in Year 4 
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Figure V - 46 Telkom Mobile planned Kwa-Zulu Natal geographical coverage in Year 5 

Limpopo: 

 
Figure V - 47 Telkom Mobile planned Limpopo geographical coverage in Year 1 

 
Figure V - 48 Telkom Mobile planned Limpopo geographical coverage in Year 2 
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Figure V - 49 Telkom Mobile planned Limpopo geographical coverage in Year 3 

 
Figure V - 50 Telkom Mobile planned Limpopo geographical coverage in Year 4 

 
Figure V - 51 Telkom Mobile planned Limpopo geographical coverage in year 5 

Mpumalanga: 
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Figure V - 52 Telkom Mobile planned Mpumalanga geographical coverage in Year 1 

 
Figure V - 53 Telkom Mobile planned Mpumalanga geographical coverage in Year 2 

 
Figure V - 54 Telkom Mobile planned Mpumalanga geographical coverage in Year 3 
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Figure V - 55 Telkom Mobile planned Mpumalanga geographical coverage in Year 4 

 
Figure V - 56 Telkom Mobile planned Mpumalanga geographical coverage in Year 5 

North West: 

 
Figure V - 57 Telkom Mobile planned North West geographical coverage in Year 1 
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Figure V - 58 Telkom Mobile planned North West geographical coverage in Year 2 

 
Figure V - 59 Telkom Mobile planned North West geographical coverage in Year 3 

 
Figure V - 60 Telkom Mobile planned North West geographical coverage in Year 4 
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Figure V - 61 Telkom Mobile planned North West geographical coverage in Year 5 

Northern Cape: 

 
Figure V - 62 Telkom Mobile planned Northern Cape geographical coverage in Year 1 

 

Figure V - 63 Telkom Mobile planned Northern Cape geographical coverage in Year 2 
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Figure V - 64 Telkom Mobile planned Northern Cape geographical coverage in Year 3 

 

Figure V - 65 Telkom Mobile planned Northern Cape geographical coverage in Year 4 

 

Figure V - 66 Telkom Mobile planned Northern Cape geographical coverage in Year 5 
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Western Cape: 

 

Figure V - 67 Telkom Mobile planned Western Cape geographical coverage in Year 1 

 

Figure V - 68 Telkom Mobile planned Western Cape geographical coverage in Year 2 

 

Figure V - 69 Telkom Mobile planned Western Cape geographical coverage in Year 3 
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Figure V - 70 Telkom Mobile planned Western Cape geographical coverage in Year 4 

 

Figure V - 71  Telkom Mobile planned Western Cape geographical coverage in Year 5 

In addition to the geographical coverage indicated above, Telkom Mobile has also modelled 

the deployment of 2 600 MHz across the country and respective provinces as indicated by 

Figure V - 72 to Figure V - 81 below. 

 

Figure V - 72 Telkom Mobile planned national 2 600 MHz coverage  
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Figure V - 73 Telkom Mobile planned Limpopo 2 600 MHz coverage  

 

Figure V - 74 Telkom Mobile planned Mpumalanga 2 600 MHz coverage 

 

Figure V - 75 Telkom Mobile planned North West 2 600 MHz coverage 
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Figure V - 76 Telkom Mobile planned Northern Cape 2 600 MHz coverage 

 

Figure V - 77 Telkom Mobile planned Western Cape 2 600 MHz coverage 

 

Figure V - 78 Telkom Mobile planned Kwa-Zulu Natal 2 600 MHz coverage 
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Figure V - 79 Telkom Mobile planned Gauteng 2 600 MHz coverage 

 

Figure V - 80 Telkom Mobile planned Free State 2 600 MHz coverage 

 

Figure V - 81 Telkom Mobile planned Eastern Cape 2 600 MHz coverage 
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Alternatively, should 3 500 MHz be acquired (as per our mid-band sensitivity analysis 

modelling), it will be deployed across the country and respective provinces as indicated in 

Figure V - 82 through to Figure V - 91 below. 

 

Figure V - 82 Telkom Mobile planned National 3 500 MHz coverage 

 

Figure V - 83 Telkom Mobile planned Eastern Cape 3 500 MHz coverage 

 

Figure V - 84 Telkom Mobile planned Free State 3 500 MHz coverage 
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Figure V - 85 Telkom Mobile planned Gauteng 3 500 MHz coverage 

 

Figure V - 86 Telkom Mobile planned Kwa-Zulu Natal 3 500 MHz coverage 

 

Figure V - 87 Telkom Mobile planned Limpopo 3 500 MHz coverage 
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Figure V - 88 Telkom Mobile planned Mpumalanga 3 500 MHz coverage 

 

Figure V - 89 Telkom Mobile planned North West 3 500 MHz coverage 

 

Figure V - 90 Telkom Mobile planned Northern Cape 3 500 MHz coverage 
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Figure V - 91 Telkom Mobile planned Western Cape 3 500 MHz coverage 

  



CONFIDENTIAL 

Telkom: Application to participate in the Spectrum Auction – Appendix B Technical Information 

PAGE 163 APPENDIX B - TECHNICAL INFORMATION 

 

15. NETWORK MANAGEMENT, FAULT DETECTION, SERVICE AND MAINTENANCE 

MECHANISMS  

Telkom deploys a Manager of Managers model, where Telkom manages the operational 

output of various service providers to ensure that the network is operationally functional 

according to required standards and ICASA’s service charter, as well as to ensure that the 

Maintenance of the network is actioned. 

To this extent Huawei is Telkom’s largest Service Provider, providing the following services 

through Managed Services agreements: 

 Huawei provides Managed Services, including Customer Care Response, Service 

Helpdesk (Front Office), Network Surveillance (Front Office), Second Line Support 

(Back Office), TAC and Software Support (Third Line Maintenance), Field 

Operations, Network Optimization & Performance Management and Service Part 

Management.  

 Huawei provides warranty services to Telkom, including Maintenance Services, 

Resolution of Incidents, Emergency Recovery, TAC and Point of Contact Centre, 

Software Support service.  

Help Desk refers to Service Desk and Network Surveillance (Front Office), where the Service 

Helpdesk is a Front office function that interfaces to Telkom and Third party vendors/partners 

& Field engineers.  

For Service Part Management, Huawei provides the Spare Part management which includes 

Supply of Spare Parts, Repair of Faulty Module, Spares Storage and Management. Post 

warranty items are handled contractually separately by Telkom. 

As a result of the ongoing effort the Telkom Mobile Network Team puts into network 

management, fault detection as well as service and maintenance mechanisms referred to in 

question 8 and question 12; Telkom Mobile has performed well against ICASA’s service 

charter over the last two years.  This performance is detailed in Table V – 15 to Table V – 18 

below: 

Table V - 17 Telkom Mobile's QoS relative to ICASA quality of service and fault management targets  

Measurement Requirement Feb-19 Mar-19 Apr-19 May-19 Jun-19 Jul-19 
Actual 
performance - 
Current 

Variance 
against 
Target 

() = 
negative 

Actual 
performance - 
Previous 
Submission 

 Availability of ECN services 

Fixed - Wireless 
Services 

95% network and service 
availability averaged over 6 
months 

96.19% 94.60% 96.15% 95.96% 95.68% 95.33% 95.65% 0.65% 97.29% 

Mobile Services 

95% network and service 
availability averaged over 6 
months 

96.19% 94.60% 96.15% 95.96% 95.68% 95.33% 95.65% 0.65% 97.29% 

Installation and Activation to Qualifying Service Applicants  

Residential 
Services 

95% successfully installed 
within 30 days, from the date 
of request 

97.64% 93.58% 93.89% 93.99% 95.98% 95.05% 95.02% 0.02% 95.12% 
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Measurement Requirement Feb-19 Mar-19 Apr-19 May-19 Jun-19 Jul-19 
Actual 
performance - 
Current 

Variance 
against 
Target 

() = 
negative 

Actual 
performance - 
Previous 
Submission 

Business 
Services 

90% successfully installed 
within 30 days, from the date 
of request 

93.41% 93.70% 93.60% 94.26% 94.70% 93.30% 93.83% 3.83% 84.34% 

Fault Clearance  

Mobile Services 
95% of faults cleared within 
24 hours 

96.29% 97.73% 97.00% 95.18% 96.16% 94.11% 96.08% 1.08% 95.24% 

Measurement Parameters for Fixed, Fixed Wireless and Mobile Services 

Average Call 
setup success 
ratio 

Average call setup success 
must be greater than 98% 
averaged over 6 Months 

98.93% 97.06% 98.80% 99.34% 99.46% 99.52% 98.85% 0.85% 99.85% 

Average Call 
setup time ratio 

Average call setup success 
must take less than 20 
seconds to setup averaged 
over 6 Months 

11.18 4.96 4.8 4.77 4.69 4.65 5.84 14.16 4.87 

Averaged 
Dropped call 
ratio 

Average dropped call ratio 
must be less than 3% 
averaged over six months 

0.44% 0.18% 0.19% 0.11% 0.12% 0.14% 0.20% 2.80% 0.24% 

Average 
Message 
transmission 
success ratio 
SMS 

Average message 
transmission success ratio 
must be greater than 98% of 
attempted SMS averaged 
over six months 

98.18% 97.99% 97.68% 97.97% 99.30% 98.29% 98.24% 0.23% 98.16% 

End to End 
delivery time for 
SMS 

End to End delivery time 
must be less than 60 
seconds averaged over 6 
months 

2.64 2.65 2.70 2.75 2.72 2.68 2.69 57.31 2.55 

Speech Quality 

Average Speech Quality on 
the Mean Opinion Score 
(MOS) must be greater than 
3 averaged over 6 months 

3.8 3.9 3.61 3.97 3.93 3.59 3.80 0.80 3.92 

Table V - 18 Historic QoS (Aug 19 – Jan 20) 

Measurement Requirement Aug-19 Sep-19 Oct-19 Nov-19 Dec-19 Jan-20 
Actual 

Performance 
Targets 

Mobile Services 95% network and 
service availability 
averaged over 6 
months 

95.40% 95.35% 93.95% 94.10% 94.81% 95.68% 94.88% 95% 

Mobile Services 95% of faults 
cleared within 24 
hours 

95.17% 93.95% 95.99% 94.88% 97.35% 96.96% 95.72% 95% 

Average Call 
setup success 
ratio 

Average call setup 
success must be 
greater than 98% 
averaged over 6 
Months 

99.75% 99.79% 99.75% 99.75% 99.48% 99.79% 99.72% 98% 

Average Call 
setup time  

Average call setup 
success must take 
less than 20 
seconds to setup 
averaged over 6 
Months 

4.58 4.57 4.35 4.46 4.55 4.51 4.50 20.00 

Averaged 
Dropped call ratio 

Average dropped 
call ratio must be 
less than 3% 
averaged over six 
months 

0.12% 0.10% 0.13% 0.09% 0.12% 0.11% 0.11% 3% 

Average Message 
transmission 
success ratio 
SMS 

Average message 
transmission 
success ratio must 
be greater than 98% 
of attempted SMS 
averaged over six 
months 

98.47% 98.64% 98.59% 98.49% 98.38% 98.43% 98.50% 98% 

End to End 
delivery time for 
SMS (second) 

End to End delivery 
time must be less 
than 60 seconds 
averaged over 6 
months 

2.65 2.65 2.10 2.64 2.64 2.54 2.54 60.00 
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Measurement Requirement Aug-19 Sep-19 Oct-19 Nov-19 Dec-19 Jan-20 
Actual 

Performance 
Targets 

Speech Quality Average Speech 
Quality on the Mean 
Opinion Score 
(MOS) must be 
greater than 3 
averaged over 6 
months 

    3.84 3.68     3.76 3.00 

Table V - 19 Historic QoS (Feb 20 – Jul 20) 

Measurement Requirement Feb-20 Mar-20 Apr-20 May-20 Jun-20 Jul-20 
Actual 
performance 
- Current 

Variance 
against 
Target 

() = 
negative 

 Availability of ECN services  

Fixed Wireless 
Services 

95% network and service 
availability averaged over 
6 months 

93.25% 95.28% 97.55% 97.40% 95.92% 95.01% 95.74% 0.74% 

Mobile Services 

95% network and service 
availability averaged over 
6 months 

93.25% 95.28% 97.55% 97.40% 95.92% 95.01% 95.74% 0.74% 

Installation and Activation to Qualifying Service Applicants 

Residential Services 

95% successfully 
installed within 30 days, 
from the date of request 

99.71% 99.78% 99.92% 99.52% 99.86% 98.99% 99.63% 4.63% 

Business Services 

90% successfully 
installed within 30 days, 
from the date of request 

95.99% 97.48% 96.46% 97.25% 96.69% 95.34% 96.53% 6.53% 

 Fault Clearance 

Mobile Services 
95% of faults cleared 
within 24 hours 

97.85% 97.82% 96.70% 95.10% 97.72% 95.77% 96.83% 1.83% 

Measurement Parameters for Fixed, Fixed Wireless and Mobile Services 

Average Call setup 
success ratio 

Average call setup 
success must be greater 
than 98% averaged over 
6 Months 

99.56% 99.66% 99.72% 99.80% 99.79% 99.76% 99.72% 1.72% 

Average Call setup 
time ratio 

Average call setup 
success must take less 
than 20 seconds to setup 
averaged over 6 Months 

4.48 4.66 5.03 5.00 4.92 4.97 4.84 15.16 

Averaged Dropped 
call ratio 

Average dropped call 
ratio must be less than 
3% averaged over six 
months 

0.14% 0.12% 0.12% 0.10% 0.09% 0.11% 0.11% 2.89% 

Average Message 
transmission 
success ratio SMS 

Average message 
transmission success 
ratio must be greater than 
98% of attempted SMS 
averaged over six months 

98.52% 98.43% 98.29% 98.38% 98.20% 98.13% 98.33% 0.32% 

End to End delivery 
time for SMS 

End to End delivery time 
must be less than 60 
seconds averaged over 6 
months 

2.35 2.09 2.07 2.24 2.10 2.10 2.16 57.84 

Speech Quality 

Average Speech Quality 
on the Mean Opinion 
Score (MOS) must be 
greater than 3 averaged 
over 6 months 

Atio got liquidated, no have a supplier to provide us with the scores 
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Table V - 20 Historic QoS (Aug 20 to Nov 20) 

Measurement Requirement Aug-20 Sep-20 Oct-20 Nov-20 

Actual 
performan

ce - 
Current 

Target 

Fixed Wireless Services 
95% network and service 
availability averaged over 6 
months 

94.95% 94.83% 95.90% 95.85% 95.38% 95.00% 

Mobile Services 
95% network and service 
availability averaged over 6 
months 

94.95% 94.83% 95.90% 95.85% 95.38% 95.00% 

Mobile Services 99% Activated within 48 hours      99.00% 

Mobile Services 
95% of faults cleared within 
24 hours 

96.36% 96.78% 95.04% 95.43% 95.90% 95.00% 

Average Call setup 
success ratio 

Average call setup success 
must be greater than 98% 
averaged over 6 Months 

99.72% 99.70% 99.76% 99.76% 99.74% 98.00% 

Average Call setup time 
ratio 

Average call setup success 
must take less than 20 
seconds to setup averaged 
over 6 Months 

5.00 5.00 4.98 4.97 4.99 20.00 

Averaged Dropped call 
ratio 

Average dropped call ratio 
must be less than 3% 
averaged over six months 

0.11% 0.11% 0.11% 0.10% 0.11% 3.00% 

Average Message 
transmission success ratio 
SMS 

Average message 
transmission success ratio 
must be greater than 98% of 
attempted SMS averaged over 
six months 

98.40% 98.45% 98.47% 98.47% 98.45% 98% 

End to End delivery time 
for SMS 

End to End delivery time must 
be less than 60 seconds 
averaged over 6 months 

2.23 2.67 2.71 2.66 2.57 60.00 

Speech Quality 

Average Speech Quality on 
the Mean Opinion Score 
(MOS) must be greater than 3 
averaged over 6 months 

2.8 2.88 2.8 2.8 2.82 3.00 

16. EQUIPMENT SPECIFICATIONS, TYPE-APPROVAL CERTIFICATES  

Equipment specification and type-approval certificates have been provided for Active Antenna 

Units (AAU), Base Band Units (BBU) and Remote Radio Units (RRU). These descriptions are 

provided for equipment types in current use.  As Telkom strategically onboards suppliers, the 

equipment that will be selected will adhere to the specifications and regulations also described 

in question 6 and question 9 of the technical submission. 

Active antenna specifications 

16.1. AAU5726 (1 800 MHz+2 100 MHz)   

RF specifications - include Radio Access Technologies (RATs) (refer to Table V - 21), 

frequency bands, TX/RX modes, capacity (refer to Table V - 22), output power, and receiver 

sensitivity. U is short form for UMTS, and L is short form for LTE FDD. 



CONFIDENTIAL 

Telkom: Application to participate in the Spectrum Auction – Appendix B Technical Information 

PAGE 167 APPENDIX B - TECHNICAL INFORMATION 

Table V - 21 Frequency bands and RATs supported by an AAU5726 (1 800 MHz+2 100 MHz) 

Frequency Band 
(MHz) 

Protocol-
defined Band 

RX Frequency 
Band (MHz) 

TX Frequency Band 
(MHz) 

RAT 

1 800+2 100 Band 3+Band 1 

1 800: 1710 to 
1785 

2 100: 1920 to 
1980 

1 800: 1805 to 1880 

2 100: 2110 to 2170 

1 800 MHz: LTE 
FDD 

2 100 MHz: LTE 
FDD and UL 

Table V - 22 TX/RX modes and capacity of an AAU5726 (1 800 MHz+2 100 MHz) 

Frequency Band (MHz) TX/RX Modea Capacity Supported Bandwidth (MHz)b 

1 800+2 100 
 1 800: 32T32R 

 2 100: 32T32R  

 1 800 MHz: 

 UMTS: 2 carriers (with MIMO) 

 LTE FDD: 2 carriers 2 100 MHz: 

 UMTS: 2 carriers (with MIMO) 

 LTE FDD: 2 carriers 

 LTE FDD: 5/10/15/20 

Antenna Specifications: frequency range, gains, and beam range (Table V - 23) 

Table V - 23 Antenna electrical specifications of an AAU5726 (1 800 MHz+2 100 MHz) 

Item Specifications 

Frequency range (MHz) 1710 to 1880 1920 to 2170 

Gain (dBi) 
Broadcast beam: 15.7 

Traffic beam: 22.5 

Broadcast beam: 15.7 

Traffic beam: 22.5 

Horizontal half-power beamwidth (°) 
Broadcast beam: 65±5 

Traffic beam: 13±2 

Broadcast beam: 65±5 

Traffic beam: 12±2 

Vertical half-power beamwidth (°) 
Broadcast beam: 8±1 

Traffic beam: 8±1 

Broadcast beam: 6.5±1 

Traffic beam: 6.5±1 

First upper sidelobe suppression (Typ.) (dB) Broadcast beam: 12±2 Broadcast beam: 12±2 

Horizontal edge power decrease between +60° and -60° (dB) Broadcast beam: 12±2 Broadcast beam: 12±2 

Front-to-back ratio (dB) Broadcast beam: ≥ 28 Broadcast beam: ≥ 28 

Vertical tilt range (°) Broadcast beam: 5 to 9 Broadcast beam: 5 to 9 

Down-tilt precision (°) Broadcast beam: ±1 Broadcast beam: ±1 

Antenna Patterns: illustrated in in figures below.  Blue lines represent the horizontal directivity 

pattern, and red line represents the vertical directivity pattern. 
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Figure V - 92 Pattern sample of AAU57 

 

Figure V - 93  Pattern sample of AAU5726 (1 

800 MHz + 2 100 MHz) traffic beams 

EIRP and EIRS of an AAU is used to measure capability of transmitting and receiving signals 

(refer to Table V - 24) 

Table V - 24 AAU5726 (1 800 MHz+2 100 MHz) EIRP & EIRS 

Frequency Band (MHz) EIRP EIRS 

1 800+2 100 

1 800 MHz or 2 100 MHz: 

Broadcast beam: 53 dBm + 15.7 dBi = 68.7 dBm 

Traffic beam: 53 dBm + 22.5 dBi = 75.5 dBm 

1 800 MHz+2 100 MHz: 

Broadcast beam: 54.7 dBm + 15.7 dBi = 70.4 dBm 

Traffic beam: 54.7 dBm + 22.5 dBi = 77.2 dBm 

UMTS: -124 dBm - 15.7 dBi 

LTE FDD: -105 dBm - 22.5 dBi 

Engineering Specifications: This deals with dimensions, weight, input power, module power 

consumption, and environmental specifications (refer to Table V - 25) 

Table V - 25 Dimensions and weight of an AAU5726 (1 800 MHz+2 100 MHz) 

Frequency Band (MHz) Dimensions (H x W x D) Weight 

1 800+2 100 
1080 mm x 670 mm x 220 mm (42.52 
in. x 26.38 in. x 8.66 in.) 

50 kg (110.25 lb, excluding the 
handles and mounting kits) 
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16.2. AAU5639 (2 300 MHz) technical specifications  

RF Specifications: This is set out in Table V - 26, Table V - 27, and Table V - 28. 

Table V - 26 Frequency bands and RATs supported by an AAU5639 (2 300 MHz) 

Frequency Band (MHz) Protocol-defined Band Frequency Range (MHz) RAT 

2 300 Band 40/n40 2 300 to 2 400 
LTE TDD, NR 
TDD, TN (TDD) 

Table V - 27 TX/RX modes and capacity of an AAU5639 (2 300 MHz) 

Frequency Band (MHz) Frequency Range (MHz) TX/RX Mode Capacity Supported Bandwidth (MHz) 

2 300 2 300 to 2 400 64T64R 

LTE TDD: 5 
carriers 

NR TDD: 1 
carrier 

TN (TDD): 1 
NR TDD 
carrier and 
4 LTE TDD 
carriers 

LTE TDD: 10/15/20 

NR TDD: 

15 kHz SSB subcarrier: 
20/30/40/50/60 

30 kHz SSB subcarrier: 
20/30/40/50/60/80/100 

Table V - 28 Output power and carrier configurations of an AAU5639 (2 300 MHz) 

Frequency Band (MHz) Frequency Range (MHz) Maximum Output Power 

2 300 2 300 to 2 400 240 W 

Antenna Specifications: This is contained in Table V - 29. 

Table V - 29 Antenna electrical specifications of an AAU5639 (2 300 MHz) 

Item Specifications 

Frequency Range (MHz) 2 300 to 2400 

Polarisation mode (°) +45 and -45 

NR TDD gain (dBi) 23.5 

NR TDD horizontal beam sweeping range (°) -60 to +60 

NR TDD vertical beam sweeping range (°) -15 to +15 

LTE TDD traffic beam gain (dBi) 23.5 

LTE TDD broadcast beam gain (dBi)a 17 

Horizontal half-power beamwidth of the LTE TDD broadcast beam (°) 65±5 

Vertical half-power beamwidth of the LTE TDD broadcast beam (°) ≥ 5.5 

Number of antenna elements 192 

a: The gain is obtained in macro coverage scenarios with the horizontal beamwidth of 65°. 

Antenna Patterns for 2 600 MHz are shown in figures below. Area outlined with the blue line 

is the maximum beam coverage scope and the red line is the minimum beam coverage scope. 
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Figure V - 94 Vertical pattern sample of 

AAU5639 (2 300 MHz) beams 

Figure V - 95 Horizontal pattern sample of 

AAU5639 (2 300 MHz) beams in a macro 

coverage scenario 

Receiver Sensitivity of an AAU measures the capability of the AAU to receive signals with the 

minimum power (refer to Table V - 30) 

Table V - 30 Receiver sensitivity of an AAU5639 (2 300 MHz) 

Frequency Band (MHz) Frequency Range (MHz) Receiver Sensitivity 

2 300 2 300 to 2 400 
LTE TDD: -105 dBm 

NR TDD: -99 dBm 

Engineering Specifications is contained in Table V - 31. 

Table V - 31 Dimensions and weight of an AAU5726 (1 800 MHz+2 100 MHz) 

Frequency Band (MHz) Dimensions (H x W x D) Weight 

1 800+2 100 1080 mm x 670 mm x 220 mm  50 kg  

  



CONFIDENTIAL 

Telkom: Application to participate in the Spectrum Auction – Appendix B Technical Information 

PAGE 171 APPENDIX B - TECHNICAL INFORMATION 

16.3. AAU5639w (2 600 MHz) Technical Specifications 

RF Specifications are contained in Table V - 32,Table V - 33 and Table V - 34. 

Table V - 32 Frequency bands and RATs supported by an AAU5639w (2 600 MHz) 

Frequency Band 
(MHz) 

Protocol-defined 
Band 

Frequency Range 
(MHz) 

RAT 

2 600 Band 41/n41 2496 to 2690 
LTE TDD, NR 
TDD, TN (TDD) 

Table V - 33 TX/RX modes and capacity of an AAU5639w (2 600 MHz) 

Frequency Band 
(MHz) 

Frequency 
Range (MHz) 

TX/RX Mode Capacity 
Supported Bandwidth 
(MHz) 

2 600 2496 to 2690 64T64R 

LTE TDD: 8 carriers 

NR TDD: 2 carriers 

TN (TDD): 1 NR TDD carrier 
and 3 LTE TDD carriers 

LTE TDD: 10/15/20 

NR TDD: 
20/40/50/60/70/80/90/100 

Table V - 34 Output power and carrier configurations of an AAU5639w (2 600 MHz) 

Frequency Band 
(MHz) 

Frequency 
Range (MHz) 

Maximum Output Power 

2 600 2496 to 2690 240 W 

Antenna Specifications are contained in Table V - 35. 

Table V - 35 Antenna electrical specifications of an AAU5639 (2 300 MHz) 

Item Specifications 

Frequency Range (MHz) 2496 to 2690 

Polarisation mode (°) +45 and -45 

NR TDD gain (dBi) 24.8 

NR TDD horizontal beam sweeping range (°) -60 to +60 

NR TDD vertical beam sweeping range (°) -15 to +15 

LTE TDD traffic beam gain (dBi) 24.8 

LTE TDD broadcast beam gain (dBi)a 17.5 

Horizontal half-power beamwidth of the LTE TDD broadcast beam (°) 65±5 

Vertical half-power beamwidth of the LTE TDD broadcast beam (°) ≥ 5.5 

Number of antenna elements 192 

a: The gain is obtained in macro coverage scenarios with the horizontal beamwidth of 65°. 

Antenna Patterns for 2 600 MHz are shown in figures below.  The area outlined with the blue 

line is the maximum beam coverage scope and the area outlined with the red line is the 

minimum beam coverage scope. 
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Figure V - 96 Vertical pattern sample of 

AAU5639w (2 600 MHz) beams 

Figure V - 97 Horizontal pattern sample of 

AAU5639w (2 600 MHz) beams in a macro 

coverage scenario 

Receiver sensitivity of an AAU measures the capability of the AAU to receive signals with the 

minimum power (refer to Table V - 36) 

Table V - 36 Receiver sensitivity of an AAU5639w (2 600 MHz) 

Frequency Band (MHz) Frequency Range (MHz) Receiver Sensitivity 

2 600 2496 to 2690 
LTE TDD: -105 dBm 

NR TDD: -99 dBm 

Engineering Specifications for AAU5639w (2 600 MHz) in Table V - 37 

Table V - 37 Dimensions and weight of an AAU5639w (2 600 MHz) 

Frequency Band (MHz) Frequency Range (MHz) Dimensions (H x W x D) Weight 

2 600 2496 to 2690 
965 mm x 470 mm x 160 
mm  

35 kg  
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16.4. AAU5639w (3 500 MHz) Technical Specifications 

RF Specifications (Table V - 38, Table V - 39, Table V - 40) 

Table V - 38 Frequency bands and RATs supported by an AAU5639w (3 500 MHz) 

Frequency Band 
(MHz) 

Protocol-defined 
Band 

Frequency Range 
(MHz) 

RAT 

3 500 Band 42/n78 3400 to 3600 
LTE TDD, NR 
TDD, TN (TDD) 

Table V - 39 TX/RX modes and capacity of an AAU5639w (3 500 MHz) 

Frequency Band 
(MHz) 

Frequency Range 
(MHz) 

TX/RX Mode Capacity Supported Bandwidth (MHz) 

3 500 3400 to 3600 64T64R 

LTE TDD: 8 carriers 

NR TDD: 2 carriers 

TN (TDD): 1 NR TDD 
carrier and 3 LTE TDD 
carriers 

LTE TDD: 10/15/20 

NR TDD: 
20/30/40/50/60/70/80/90/100 

Table V - 40 Output power and carrier configurations of an AAU5639w (3 500 MHz) 

Frequency Band 
(MHz) 

Frequency Range 
(MHz) 

Maximum Output 
Power 

3 500 3400 to 3600 240 W 

Antenna Specifications are contained in Table V - 41. 

Table V - 41 Antenna electrical specifications of an AAU5639w (3 500 MHz) 

Item Specifications 

Frequency Range (MHz) 3400 to 3600 

Polarisation mode (°) +45 and -45 

NR TDD gain (dBi) 25 

NR TDD horizontal beam sweeping range (°) -60 to +60 

NR TDD vertical beam sweeping range (°) -15 to +15 

LTE TDD traffic beam gain (dBi) 25 

LTE TDD broadcast beam gain (dBi)a 18 

Horizontal half-power beamwidth of the LTE TDD broadcast beam (°) 65±5 

Vertical half-power beamwidth of the LTE TDD broadcast beam (°) ≥ 5.5 

Number of antenna elements 192 

a: The gain is obtained in macro coverage scenarios with the horizontal beamwidth of 65°. 

Antenna patterns for 3 500 MHz are shown in figures below. Area outlined in blue is the 

maximum beam coverage scope and in red is the minimum beam coverage scope. 
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Figure V - 98 Vertical pattern sample of 

AAU5639w (3 500 MHz) beams 

Figure V - 99 Horizontal pattern sample of 

AAU5639w (3 500 MHz) beams in a macro 

coverage scenario 

Receiver Sensitivity information is contained in Table V - 42. 

Table V - 42 Receiver sensitivity of an AAU5639w (3 500 MHz) 

Frequency Band (MHz) Frequency Range (MHz) Receiver Sensitivity 

3 500 3400 to 3600 
LTE TDD: -105 dBm 

NR TDD: -99 dBm 

Engineering Specifications are contained in Table V - 43. 

Table V - 43 Dimensions and weight of an AAU5639w (3 500 MHz) 

Frequency Band (MHz) Frequency Range (MHz) Dimensions (H x W x D) Weight 

3 500 3400 to 3600 
730 mm x 395 mm x 160 
mm  

27 kg 
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16.5. Baseband unit specifications: 

16.6. Multimode Technical Specifications of the BBU5900 

Multimode technical specifications of the BBU5900 include capacity and signalling 

specifications and works in GSM, UMTS, LTE, and NR concurrency scenarios 

(refer to Table V - 44 through to Table V - 57). 

Table V - 44 Capacity per BBU5900 in GU mode 

Board Configuration Capacity 

1 UMPTb + 5 UBBPd6_U 
 GSM: 72 TRXs 

 UMTS: 36 cells 

Table V - 45 Capacity per BBU5900 in GL mode 

Board Configuration Capacity 

1 UMPTb + 6 UBBPd6_L 
 GSM: 72 TRXs 

 LTE FDD: 36x10/15/20 MHz 2T2R cells, 7200 UEs in RRC connected mode 

1 UMPTe + 6 UBBPe6_L 
 GSM: 72 TRXs 

 LTE FDD: 72x10/15/20 MHz 2T2R cells, 14400 UEs in RRC connected mode 

Table V - 46 Capacity per BBU5900 in UL mode 

Board Configuration Capacity 

1 UMPTb + 3 UBBPd5_U + 3 
UBBPd5_L 

 UMTS: 18 cells 

 LTE FDD: 18x20 MHz 2T2R cells, 7200 UEs in RRC connected mode 

1 UMPTe + 2 UBBPe4_U + 4 
UBBPe6_L 

 UMTS: 24 cells 

 LTE FDD: 48x20 MHz 2T2R cells, 14400 UEs in RRC connected mode 

1 UMPTg + 2 UBBPe4_U + 4 
UBBPg3_L 

 UMTS: 24 cells 

 LTE FDD: 72x20 MHz 2T2R cells, 14400 UEs in RRC connected mode 

Table V - 47 Capacity per BBU5900 in LN (TDD) mode 

Board Configuration Capacity 

1 UMPTe + 4 UBBPe4_L + 2  

 

a_N (TDD) 

 LTE FDD: 24x20 MHz 4T4R cells, 5400 UEs in RRC connected mode 

 NR TDD: 6x100 MHz 8T8R cells, 2400 UEs in RRC connected mode 

1 UMPTga + 3 UBBPg2a_L + 3 
UBBPg3_N (TDD) 

 LTE FDD: 36x20 MHz 4T4R cells, 7200 UEs in RRC connected mode 

 NR TDD: 18x100 MHz 8T8R or 9x100 MHz 64T64R cells, 3600 UEs in RRC 

connected mode 

1 UMPTg + 3 UBBPg3_L + 3 
UBBPg3_N (TDD) 

 LTE FDD: 72x20 MHz 4T4R cells, 14400 UEs in RRC connected mode 

 NR TDD: 18x100 MHz 8T8R or 9x100 MHz 64T64R cells, 3600 UEs in RRC 

connected mode 

Table V - 48 Capacity per BBU5900 in TN (TDD) mode 

Board Configuration Capacity 

1 UMPTga + 3 UBBPg2a_T + 3 
UBBPg3_N (TDD) 

 LTE TDD: 36x20 MHz 4T4R or 18x20 MHz 64T64R cells, 7200 UEs in RRC 

connected mode 
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Board Configuration Capacity 

 NR TDD: 18x100 MHz 8T8R or 9x100 MHz 64T64R cells, 3600 UEs in RRC 

connected mode 

1 UMPTg + 3 UBBPg3_T + 3 
UBBPg3_N (TDD) 

 LTE TDD: 72x20 MHz 4T4R or 27x20 MHz 64T64R cells, 14400 UEs in RRC 

connected mode 

 NR TDD: 18x100 MHz 8T8R or 9x100 MHz 64T64R cells, 3600 UEs in RRC 

connected mode 

Table V - 49 Capacity per BBU5900 in GUL mode 

Board Configuration Capacity 

1 UMPTb + 3 UBBPd5_U + 3 
UBBPd5_L 

 GSM: 72 TRXs 

 UMTS: 18 cells 

 LTE FDD: 18x20 MHz 2T2R cells, 7200 UEs in RRC connected mode 

1 UMPTe + 2 UBBPe4_U + 4 
UBBPe6_L 

 GSM: 72 TRXs 

 UMTS: 24 cells 

 LTE FDD: 48x20 MHz 2T2R cells, 14400 UEs in RRC connected mode 

1 UMPTga + 2 UBBPe4_U + 4 
UBBPg3_L 

 GSM: 72 TRXs 

 UMTS: 24 cells 

 LTE FDD: 72x20 MHz 2T2R cells, 14400 UEs in RRC connected mode 

1 UMPTg + 2 UBBPe4_U + 4 
UBBPg3_L 

 GSM: 72 TRXs 

 UMTS: 24 cells 

 LTE FDD: 72x20 MHz 2T2R cells, 14400 UEs in RRC connected mode 

Table V - 50 Capacity per BBU5900 in GULN (TDD) mode 

Board Configuration Capacity 

1 UMPTga + 3 UBBPg3_UL + 3 
UBBPg3_N (TDD) 

 GSM: 72 TRXs 

 UMTS: 36 cells 

 LTE FDD: 36x20 MHz 4T4R cells, 7200 UEs in RRC connected mode 

 NR TDD: 18x100 MHz 8T8R or 9x100 MHz 64T64R cells, 3600 UEs in RRC 

connected mode 

1 UMPTg + 3 UBBPg3_UL + 3 
UBBPg3_N (TDD) 

 GSM: 72 TRXs 

 UMTS: 36 cells 

 LTE FDD: 36x20 MHz 4T4R cells, 14400 UEs in RRC connected mode 

 NR TDD: 18x100 MHz 8T8R or 9x100 MHz 64T64R cells, 3600 UEs in RRC 

connected mode 

Table V - 51 Signalling specifications per BBU5900 in GU mode 

Board Configuration Signalling Specifications 

1 UMPTb1 + 5 UBBPd1_U 
 GSM: 24 TRXs 

 UMTS: 1000 CNBAPS 

1 UMPTb1 + 2 UBBPd1_U + 1 
UBRIb 

 GSM: 48 TRXs 

 UMTS: 500 CNBAPS 

1 UMPTe1 + 5 UBBPd1_U 
 GSM: 24 TRXs 

 UMTS: 1000 CNBAPS 

1 UMPTe1 + 2 UBBPd1_U + 1 
UBRIb 

 GSM: 48 TRXs 

 UMTS: 500 CNBAPS 
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Table V - 52 Signalling specifications per BBU5900 in GL mode 

Board Configuration Signalling Specifications 

1 UMPTb1 + 2 UBBPd3_L 
 GSM: 48 TRXs 

 LTE FDD: 414000 BHCA 

1 UMPTe1 + 6 UBBPd3_L 
 GSM: 48 TRXs 

 LTE FDD: 1170000 BHCA 

1 UMPTe1 + 6 UBBPe6_L 
 GSM: 24 TRXs 

 LTE FDD: 1350000 BHCA 

Table V - 53 Signalling specifications per BBU5900 in UL mode 

Board Configuration Signalling Specifications 

1 UMPTb1 + 1 UBBPd2_U + 1 
UBBPd3_L 

 UMTS: 350 CNBAPS 

 LTE FDD: 270000 BHCA 

1 UMPTb1 + 1 UBBPd2_U + 2 
UBBPd3_L 

 UMTS: 350 CNBAPS 

 LTE FDD: 504000 BHCA 

1 UMPTe1 + 1 UBBPd6_U + 5 
UBBPd3_L 

 UMTS: 350 CNBAPS 

 LTE FDD: 1350000 BHCA 

1 UMPTe1 + 2 UBBPd6_U + 4 
UBBPe4_L 

 UMTS: 600 CNBAPS 

 LTE FDD: 1206000 BHCA 

Table V - 54 Signalling specifications per BBU5900 in LN (TDD) mode 

Board Configuration Signalling Specifications 

1 UMPTe + 4 UBBPe4_L + 2 
UBBPg2a_N (TDD) 

 LTE FDD: 540000 BHCA 

 NR TDD: 432000 BHCA 

1 UMPTga + 4 UBBPe4_L + 2 
UBBPg3_N (TDD) 

 LTE FDD: 810000 BHCA 

 NR TDD: 540000 BHCA 

1 UMPTg + 4 UBBPe4_L + 2 
UBBPg3_N (TDD) 

 LTE FDD: 1080000 BHCA 

 NR TDD: 648000 BHCA 

Table V - 55 Signalling specifications per BBU5900 in TN (TDD) mode 

Board Configuration Signalling Specifications 

1 UMPTga + 4 UBBPe4_T + 2 
UBBPg3_N (TDD) 

 LTE TDD: 810000 BHCA 

 NR TDD: 540000 BHCA 

1 UMPTg + 4 UBBPe4_T + 2 
UBBPg3_N (TDD) 

 LTE TDD: 1080000 BHCA 

 NR TDD: 648000 BHCA 

Table V - 56 Signalling specifications per BBU5900 in GUL mode 

Board Configuration Signalling Specifications 

1 UMPTb1 + 2 UBBPd2_U + 1 
UBBPd3_L 

 GSM: 18 TRXs 

 UMTS: 500 CNBAPS 

 LTE FDD: 270000 BHCA 

1 UMPTb1 + 4 UBBPd1_U + 1 
UBBPd3_L 

 GSM: 24 TRXs 

 UMTS: 800 CNBAPS 

 LTE FDD: 234000 BHCA 
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Board Configuration Signalling Specifications 

1 UMPTe1 + 1 UBBPd6_U + 5 
UBBPd3_L 

 GSM: 24 TRXs 

 UMTS: 350 CNBAPS 

 LTE FDD: 1170000 BHCA 

1 UMPTe1 + 2 UBBPd6_U + 4 
UBBPe6_LZ 

 GSM: 24 TRXs 

 UMTS: 600 CNBAPS 

 LTE FDD: 900000 BHCA 

Table V - 57 Signalling specifications per BBU5900 in GULN (TDD) mode 

Board Configuration Signalling Specifications 

1 UMPTg + 1 UBBPd6_U + 3 
UBBPe6_L + 2 UBBPg3_N (TDD) 

 GSM: 24 TRXs 

 UMTS: 300 CNBAPS 

 LTE FDD: 810000 BHCA 

 NR TDD: 486000 BHCA 

Test certificate for BBU5900 

See Appendix B-V.2 – Test certificates 
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Remote Radio Unit specification 

16.7. RRU5519et (700 MHz+800 MHz+900 MHz)  

RF Specifications are set out in Table V - 58 through to Table V - 62. 

Table V - 58 Frequency bands supported by an RRU5519et 

Frequency 
Band (MHz) 

Protocol-defined Band 
RX Frequency Band 
(MHz) 

TX Frequency Band 
(MHz) 

IBW (MHz) 

700+800+900 
Band 28/n28+Band 
20/n20+Band 8/n8 

700: 703 to 733 

800: 832 to 862 

900: 880 to 915 

700: 758 to 788 

800: 791 to 821 

900: 925 to 960 

700: 30* 

800: 30* 

900: 35* 

Table V - 59 RATs supported by an RRU5519et 

Frequency Band (MHz) RAT 

700+800+900 

 700 MHz: LTE FDD, LM, LN (SUL), NR FDD, LN (FDD), LMN (FDD) 

 800 MHz: LTE FDD, LM, LN (SUL), NR FDD, LN (FDD), LMN (FDD) 

 900 MHz: GSM, UMTS, LTE FDD, GU, GL, UL, GUL, GM, UM, LM, GUM, GLM, ULM, NR 

FDD, GN (FDD), UN (FDD), LN (FDD), GUN (FDD), GLN (FDD), ULN (FDD), MN (FDD), GMN 

(FDD), UMN (FDD) 

 700 MHz+800 MHz: LTE FDD, LM, LN (SUL), NR FDD, LN (FDD), LMN (FDD) 

 700 MHz+900 MHz: LTE FDD, GL, UL, GUL, LM, GLM, ULM, GULM, LN (SUL), GLN (SUL), 

ULN (SUL), GULN (SUL), NR FDD, LN (FDD), GLN (FDD), ULN (FDD), GULN (FDD), MN 

(FDD), GMN (FDD), UMN (FDD), LMN (FDD), GLMN (FDD), ULMN (FDD), GULMN (FDD) 

 800 MHz+900 MHz: LTE FDD, GL, UL, GUL, LM, GLM, ULM, GULM, LN (SUL), GLN (SUL), 

ULN (SUL), GULN (SUL), NR FDD, LN (FDD), GLN (FDD), ULN (FDD), GULN (FDD), MN 

(FDD), GMN (FDD), UMN (FDD), LMN (FDD), GLMN (FDD), ULMN (FDD), GULMN (FDD) 

 700 MHz+800 MHz+900 MHz: LTE FDD, GL, UL, GUL, LM, GLM, ULM, GULM, LN (SUL), 

GLN (SUL), ULN (SUL), GULN (SUL), NR FDD, LN (FDD), GLN (FDD), ULN (FDD), GULN 

(FDD), MN (FDD), GMN (FDD), UMN (FDD), LMN (FDD), GLMN (FDD), ULMN (FDD), 

GULMN (FDD) 

Table V - 60 TX/RX modes and capacity of an RRU5519et (700 MHz+800 MHz+900 MHz) 

Frequency 
Band (MHz) 

Protocol-
defined Band 

TX/RX 
Modea 

Capacity 
Supported 
Bandwidth 
(MHz) 

700+800+900 

Band 
28/n28+Band 
20/n20+Band 
8/n8 

700: 2T4R 

800: 2T4R 

900: 2T4R 

 GSM: 8 carriers 

 UMTS: 7 carriers (without MIMO) and 4 carriers 

(with MIMO) 

 LTE FDD: 2 carriers (one band), 4 carriers (two 

bands), and 6 carriers (three bands) 

 LTE NB-IoT: 

 700 MHz/800 MHz/900 MHz/700 MHz+800 MHz, 

8 carriers when the NB-IoT multi-carrier function is 

enabled and 1 carrier when the NB-IoT multi-

carrier function is disabled 

 700 MHz+900 MHz/800 MHz+900 MHz/700 

MHz+800 MHz+900 MHz, 16 carriers when the 

NB-IoT multi-carrier function is enabled and 2 

carriers when the NB-IoT multi-carrier function is 

disabled 

 NR SUL: 1 carrier 

LTE FDD: 
5/10/15/20 

NR SUL: 10 

NR FDD: 
5/10/15/20 
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Table V - 61 Output power and carrier configurations of an RRU5519et (700 MHz+800 MHz+900 MHz) 

Frequency Band 
(MHz) 

Maximum Output Powera 

700+800+900 

 700 MHz: 2x80 W 

 800 MHz: 2x80 W 

 900 MHz: 2x80 W 

 700 MHz+800 MHz: 2x80 W 

 700 MHz+900 MHz: 2x160 W 

 800 MHz+900 MHz: 2x140 W 

 700 MHz+800 MHz+900 MHz: 2x160 W 

Table V - 62 Receiver sensitivity of an RRU5519et 

Frequency Band 
(MHz) 

Receiver Sensitivity with One 
Antenna (dBm) 

Receiver Sensitivity with Two 
Antennas (dBm) 

Receiver Sensitivity with Four 
Antennas (dBm) 

700+800+900 

 GSM: -113.7 

 UMTS: -125.7 

 LTE FDD: -106.5 

 LTE NB-IoT: -127.3 

 NR FDD: -106.2 

 GSM: -116.5 

 UMTS: -128.5 

 LTE FDD: -109.3 

 LTE NB-IoT: -130.1 

 NR FDD: -109.0 

 GSM: -119.2 (theoretical 

value) 

 UMTS: -131.2 

 LTE FDD: -112.0 

 LTE NB-IoT: -132.8 

 NR FDD: -111.7 

Engineering Specifications are contained in Table V - 63. 

Table V - 63 Dimensions and weight of an RRU5519et (700 MHz+800 MHz+900 MHz) 

Item Specifications 

Dimensions (H x W x D) 480 mm x 356 mm x 140 mm (24 L) 

Weight 25 kg  

RRU5519et type certificate 

See Appendix V.2 – Test certificates 

  

 NR FDD: 2 carriers (one band), 4 carriers (two 

bands), and 6 carriers (three bands) 

 a: ATBR in the TX/RX Mode column indicates that the RF module uses A transmit channels and B receive channels. 
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16.8. RRU5502 Technical Specifications 

RRU5502 is a multimode remote radio unit, adopting Software-Defined Radio (SDR) 

technology, and can work in different modes through software configurations (refer to Table V 

- 64). 

Table V - 64 RATs and frequency bands supported by an RRU5502 

Type 
Frequency Band 
(MHz) 

Receive 
Frequency Band 
(MHz) 

Transmit 
Frequency Band 
(MHz) 

RAT 

RRU5502 

1 800 1710 to 1785 1805 to 1880 
LTE FDD, GL, 
LM, GLM 

2 100 1920 to 1980 2110 to 2170 
UMTS, LTE FDD, 
and UL 

An RRU5502 can operate in the 1 800 MHz, 2 100 MHz, or both frequency bands as shown 

in Table V - 65 and Table V - 66. 

Table V - 65 RF specifications of an RRU5502 

Type 

Transmit 
and 
Receive 
Channels 

Capacity 

Receiver Sensitivity (dBm) 

Output Power 
Receiver 
Sensitivity 
with One 
Antenna 

Receiver 
Sensitivity 
with Two 
Antennas 

Receiver 
Sensitivity 
with Four 
Antennas 

RRU5502 4T4R 

GSM: 8 
TRXs 

UMTS: 8 
carriers 

LTE FDD: 
4 carriers 
(The 
bandwidth 
per carrier 
is 5 MHz, 
10 MHz, 
15 MHz, or 
20 MHz.) 

LTE NB-
IoT: 1 
carrier 

GSM: 

1 800 MHz: -
114.0 

UMTS: 

2 100 MHz: -
125.8 

LTE FDD: 

1 800 MHz: -
106.7 

2 100 MHz: -
106.7 

LTE NB-IoT: 

1 800 MHz: -
127.3 

GSM: 

1 800 MHz: -
116.8 

UMTS: 

2 100 MHz: -
128.6 

LTE FDD: 

1 800 MHz: -
109.5 

2 100 MHz: -
109.5 

LTE NB-IoT: 

1 800 MHz: -
130.1 

GSM: 

1 800 MHz: -
119.5 
(theoretical 
value) 

UMTS: 

2 100 MHz: -
131.3 

LTE FDD: 

1 800 MHz: -
112.2 

2 100 MHz: -
112.2 

LTE NB-IoT: 

1 800 MHz: -
132.8 

The 
RRU5502 
supports the 
maximum 
power 
configuration 
of 4x80 W 

Table V - 66 Equipment specifications of an RRU5502 

Type Input Power Dimensions (H x W x D) Weight (kg) 

RRU5502 
-48 V DC; voltage range: -36 V 
DC to -57 V DC 

480 mm x 356 mm x 140 mm 
(without the housing) 

25 (without the housing) 

Type certificate for RRU5502 

See Appendix V.2 – Test certificates  
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16.9. Remote Radio Unit specifications: RRU5254 (2 300 MHz+2 600 MHz)  

RF Specifications are contained in Table V - 67 through to Table V - 70. 

Table V - 67 RATs and frequency bands supported by an RRU5254 

Frequency 
Band (MHz) 

Protocol-defined 
Band 

Frequency Range 
(MHz) 

RAT 

2 300+2 600 
2 300 (Band 40) +2 
600 (Band 41/n41) 

2 300: 2 300 to 2400 

2 600: 2496 to 2690 

LTE TDD, NR 
TDD, TN 
(TDD) 

Table V - 68 TX/RX modes and capacity of an RRU5254 (2 300 MHz+2 600 MHz) 

Frequency Band 
(MHz) 

Protocol-
defined Band 

TX/RX Modea Capacity Supported Bandwidth (MHz) 

2 300+2 600 
2 300 (Band 
40) +2 600 
(Band 41/n41) 

4T4R 

LTE TDD: 5 carriers (2 300), 
6 carriers (2 600), and 8 
carriers (2 300+2 600); NR 
TDD: 2 carriers 

LTE TDD: 10/15/20 

NR TDD: 
20/40/50/60/70/80/90/100 

a: ATBR in the TX/RX Mode column indicates that the RF module uses A transmit channels and B receive channels. 

Table V - 69 Output power and carrier configurations of an RRU5254 (2 300 MHz+2 600 MHz) 

Frequency Band (MHz) Maximum Output Power 

2 300+2 600 4x (40 W+40 W) 

a: AxC W in the Maximum Output Power column indicates that the number of TX channels of the RF module is A, and the 

maximum output power of each TX channel is C W. 

Table V - 70 Receiver sensitivity of an RRU5254 (2 300 MHz+2 600 MHz) 

Frequency Band 
(MHz) 

Protocol-defined 
Band 

Receiver Sensitivity with One 
Antenna (dBm) 

Receiver Sensitivity with Two 
Antennas (dBm) 

2 300+2 600 
2 300 (Band 40) +2 
600 (Band 41/n41) 

-106 -108.77 

Engineering Specifications in contained in Table V - 71. 

Table V - 71 Dimensions and weight of an RRU5254 (2 300 MHz+2 600 MHz) 

Item Specifications 

Dimensions (H x W x D) 480 mm x 356 mm x 140 mm (24 L) 

Weight 25 kg  

Type certificate for RRU5254 (2 300 MHz+2 600 MHz) 

See Appendix V.2 – Test certificates 
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17. REGULATORY REQUIREMENTS (ITU AND ACT)  

Telkom adopted a Compliance Management Policy to manage compliance at all levels of 

Telkom SA SOC Limited group of companies. It applies to all employees of the Telkom Group 

and is aimed at establishing the principles of and commitment to the management of 

compliance risks by Telkom as an organisation and thus establishing and reinforcing a 

Compliance culture within the Telkom Group. The Compliance Management Policy is a key 

component of the Compliance Management Framework and Manual, which forms part of the 

overall Enterprise Risk Management Process. 

Telkom Group implements measures to prevent or minimise its risk of contravening any 

applicable legislation, regulations, codes, standards, rules, and licences within which Telkom 

Group operates (Telkom Group Regulatory Universe). The Telkom Group Regulatory 

Universe therefore identifies and ensures compliance throughout the company of all 

applicable legislation and regulations as it relates to ICTs as well as the use of the radio 

frequency spectrum. 

The main legislation directly applicable to the use of the Radio Frequency Spectrum (RFS) in 

South Africa are the Electronic Communications Act (Act 36 of 2005) and Astronomy 

Geographic Advantage Act (Act 21 of 2007). Several regulations were prescribed under these 

laws, to which Telkom complies, as required. A list of a select few follow: 

 National Radio Frequency Band Plan, 2018 

 Radio Frequency Spectrum Regulations, 2015 

 IMT Roadmap, 2019 

 Radio Frequency Migration Plan, 2019 

 Radio Frequency Spectrum Assignment Plans (RFSAPs) for International Mobile 

Telecommunications (IMT) (incl. IMT700, IMT800, IMT2 600 and IMT3 500)  

 Type Approval Regulations, 2013 

 Labelling Regulations, 2013 

 Declaration of the Karoo Central Astronomy Advantage Areas 

 Regulations on the protection of the Karoo Central Astronomy Advantage Areas 

 Notice of the radio frequency spectrum exempted for use within the Karoo Central 

Astronomy Advantage Areas 

South Africa is signatory to the International Telecommunication Union (ITU) Constitution and 

Convention and its Administrative Regulations, including the Radio Regulations. South Africa 

also ratified the Final Acts of all preceding World Radiocommunication Conferences (WRC), 

which provisions have been incorporated into the National Table of Frequency Allocations and 

other regulations such as the RFSAPs. 
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KEY MESSAGES 

 Telkom Group, and hence Telkom Mobile, has exercised great care to ensure full adherence to all applicable 

local and international regulations and will continue to do so. 
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18. TECHNICAL EXPERTISE 

Telkom Mobile has extensive knowledge and expertise in network design, planning, 

deployment roll-out, network operations and maintenance.  This capability is led by a highly 

skilled team with vast experience in the field. The CVs of select team members are presented 

below: 

18.1.1. Hugo van Zyl, Managing Executive: Mobile Networks 

Name Hugo van Zyl 

Position ME: Mobile Networks 

Years of experience 19 

Education M.Eng Electrical and Electronic Engineering  

Professional background Worked in South African telecommunications sector for 19 years including at Siemens, 

Nokia-Siemens, Vodacom, and Telkom 

Core skills and knowledge  Network and technology: strategy, architecture, planning, introduction and integration, 

and Operations 

 IT (OSS/BSS) 

 Deployment of fixed access, mobile access, and carrier networks 

 Service delivery: product consulting, design, development, and delivery converged Fixed 

and Mobile voice and data Cores, Value Added Services software and Online Rating and 

Charging networks and Operational management 

 Vendor management 

Overview of relevant experience  Technical Lead in the development of the business case to build and launch Telkom 

Mobile  

 Technical Lead for advanced inter-operator contractual negotiations (RAN sharing) 

 Lead planning and engineering of metro ethernet and optical core networks 

 Lead planning and joint execution of the IP enabled POTN transport project with SDN 

capability 

 Technical Lead for contractual negotiations between Telkom and another South African 

operator for the establishment and operations of National Roaming service 

 Build and management of engineering and operations organisation that deployed from 

the ground up Telkom Mobile’s Circuit Switched (CS) and Packet Switched (PS) Mobile 

Cores, Value Added Services (VAS), Online Rating and Charging, and Policy and 

Charging Rules Functions (PCRF) infrastructure 

18.1.2. Brite Devassy, Executive: Mobile Networks and Services 

Name Brite Devassy 

Position Executive: Mobile Networks and Services 

Years of experience 16 

Education B. Eng. (Honours) Computer Engineering  

Professional background 
Worked in the South African telecommunication sector for 16 years including at Vodacom 

and Telkom 

Core skills and knowledge 

 Fixed (FTTx, ME, IP, Routing, Switching) 

 Mobile (GSM/UMTS/LTE/5G, WiMAX) Telecommunications, with an emphasis on 

upcoming technologies and implementation architecture 

 Solution and technology architecture 

 Technical strategy and best practice implementation 
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 OSS/BSS 

 Business analysis and strategic planning 

 Project management and business process management 

 Contract management and legal procedures 

Overview of relevant experience 

 Responsible for the design, development, deployment, management, maintenance, and 

operations for all the core, Value Added Services, and Intelligent Network elements for 

both Telkom’s fixed and mobile networks  

 Responsible for the complete MOCN roll-out including the configuration of 40k new sites 

onto the Telkom Mobile Core and the implementation of handovers towards the MOCN 

Network 

 Contributed to the national roll-out of 1,300 new fully configured 2G, 3G, LTE TDD & LTE 

FDD sites 

 Led the 1 800 MHz LTE spectrum re-farming project including the introduction of VoLTE 

and VoWiFi. Tested business case viability and assisted in product development 

 Developed a Telkom customer experience dashboard to support network and service 

quality teams 

 Introduced Software Defined Networks within the Telkom packet network 

 Researched, documented, and implemented the Telkom NFV/SDN network strategy 

 Led the consolidation of the fixed and mobile IP network and infrastructure  

18.1.3. Lebohang Keith Masalesa, Executive: Mobile Network planning  

Name Lebohang Keith Masalesa 

Position Executive: Mobile Networks (Planning, optimisation, engineering and build) 

Years of experience 20 

Education 
National Diploma: Electrical Engineering, Masters in Business Administration (Dissertation 

pending) 

Professional background 
Worked in the South African telecommunications sector for 20 years, including at Cell C 

and Telkom within the Radio Access Network operations 

Core skills and knowledge 

 Technology: fixed/mobile/ICT networks, convergence, applications, VAS, strategy, and 

interface development 

 Frameworks: Project management, technology governance, testing processes and 

procedures, Vendor management, and customer insights 

 Solutioning: business requirements analysis, cost estimation and solution development 

Overview of relevant experience 

 Responsible for the formulation and provision of strategic technology direction and 

consultation for the fixed and mobile networks within Telkom Consumer 

 Aligned the technology strategy with business unit requirements  

 Developed and managed a robust technology interface with relevant technology network 

and service providers  

 Led the team serving as the interface between customer-facing entities and technical 

areas for the provision of solutions and strategic direction regarding products and 

services 

 Responsible for the formulation and implementation of strategic plans for the Exchange 

decommissioning  

 Responsible for the mobile radio access roll-out programme and optimisation which 

included RF planning and the roll-out of the entire Mobile Radio Access Network from 

Base stations to controllers with a view of ensuring adequate network coverage and 

capacity to provide good quality network and overall good experience for Telkom Mobile 

customers 

 Oversaw lease negotiations and strategic acquisition of 3,000+ base stations 

 Responsible for RAN pricing negotiations and vendor management 

 Managed outsourced build program of 3,000+ base stations 

 Created implementation plan together with the vendor for the swop of RAN equipment 

at 500 base stations 
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 Led site acquisition, build, installation, commissioning, and integration resulting in launch 

of 3G operations of a South African mobile network operator 

18.1.4. Mphaphudi Hercules Ragoleka, Executive: Mobile network operations 

Name Mphaphudi Hercules Ragoleka 

Position Executive: Mobile network operations 

Years of experience 25 

Education 
National Diploma in Electrical Engineering, Next Gen Networks Professional Program, MSc 

in Technology, and Innovation Management 

Professional background 25 years within the Telkom Group working in both IT and networks divisions 

Core skills and knowledge 

 IT and ICT enterprise management systems and applications 

 Fixed and mobile networks 

 Network quality management and fault detection 

 IT data Centres 

 Customer care and network centre management 

 Broadband support services 

 LAN support and management 

Overview of relevant experience 

Responsible for Telkom Mobile operations division including: 

 Network customer care 

 National radio access network operations 

 Mobile core network operations 

 OSS systems operations 

 VAS and applications 

 Contract management 

Previously responsible for network quality, systems, and operations division, including: 

 Data Centre and enterprise management systems and applications (fixed and mobile 

networks) 

 Network fault management systems and alarms 

 Network operational readiness program and quality management 

 RAN vendor maintenance 

18.1.5. Leonard Shaw, Senior Manager: Mobile RAN planning and support 

Name Leonard Shaw 

Position Senior Manager: Mobile RAN planning and support 

Years of experience 37 

Education Masters Diploma in Technology 

Professional background 
Started at Telkom in 1992 as a Technologist, and then moved into network planning and 

transformation and mobile RAN planning 

Core skills and knowledge 
 Radio applications software on Geographic Information Systems and planning tools 

 Mobile RAN planning including master plan and strategy development 

Overview of relevant experience 

 Planned and executed the first 273 mobile sites 

 Setup of radio planning software and validation of planning models 

 Coordination of country wide deployment via local planning offices with vendor 

 Conceptualised the idea of a central database for all radio systems on a relational Oracle 

database with easy to use front end and led the project during the design and 

development of the database and frontend 
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 Responsible for maintenance and administering mobile and fixed wireless planning tools 

 Manages and executes on technology introduction of mobile network elements 

 Contributes and represents regulatory and legal on SKA, ICASA and ITU matters 

18.1.6. Mahlatse Makutu, Senior Manager: Planning and Capacity Management 

Name Mahlatse Makutu 

Position Senior Manager: Planning and Capacity Management 

Years of experience 14 

Education 
National Diploma in Engineering: High Frequency Electronics, Post Graduate Diploma in 

Business Administration 

Professional background 
Began as a 3G optimisation engineer at Cell C before joining Telkom Mobile in the Network 

Planning and Optimisation unit 

Core skills and knowledge 

Network strategy: 

 Alignment of network roadmap and overall strategy with mobile business goals 

 Core and RAN capacity management 

 IP transmission network capacity management 

 Network resources capacity utilisation for recommendations on network expansion and 

resource deployments 

 Aligning business case network dimensioning to actual network utilisation 

 Network traffic modelling 

 Evaluation of radio network design proposals 

Network strategy planning and engineering 

 National site planning, national capacity forecast planning and statistical analysis 

 Antenna specification planning and selection 

 Network optimisation  

 Technology migration and adoption 

GIS business intelligence 

 Track development of new areas 

 Population and LSM group movements 

Radio planning 

 Site surveys and planning 

 Antenna height and type planning 

 Frequency, neighbour, and capacity forecast planning 

Overview of relevant experience 

 Responsible for directing the mobile and fixed-line network planning and capacity 

management of the radio access, core network and converged data network 

 Responsible for traffic forecasting and providing a network infrastructure capacity 

forecast 

 Lead team of engineers for the network performance improvement project 

 Spearheaded the national strategic planning, associated business case analysis, 

network planning and optimisation program 

 Used GIS data to model rural development and town extension, thereby tracking the 

development of new areas 

 Led the management of GSM, UMTS, WiFi and LTE network planning and optimisation 

 Directed the management of network planning and optimisation for a region including 

site surveys, planning, testing etc. 
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18.1.7. Neo Moroe, Senior Manager: Property and lease management 

Name Neo Moroe 

Position Senior Manager: Property and lease management 

Years of experience 11 

Education BSc: Electrical Engineering (Honours), Post Graduate Diploma in Business Administration 

Professional background 
Worked at Telkom serving in multiple capacities ranging from network engineering to 

property and lease management 

Core skills and knowledge 

Site acquisition and lease management 

 Identification and installation of upgrade sites and new sites in line with roll-out plan 

 Site acquisition plan development 

 Management of site acquisition including permitting, installation processes etc. 

 Site survey analysis to ensure requirements are adhered to 

 Lease agreement development with TowerCos etc. 

 Construct service level agreements with respective third parties 

Network quality and optimisation 

 Traffic growth analysis and reporting in ensuring optimised network experience 

 Vendor engagement in improving quality 

 Engagement with network engineering team in proposing network coverage, backhaul 

and roaming improvements 

Overview of relevant experience 

 Developed site acquisition plan 

 Exceeded Telkom Mobile’s site acquisition targets as per the roll-out plan 

 Conducted internal audits in ensuring all leases are accurate and timeously updated 

 Site acquisition progress and lease management reporting 

18.1.8. Hendrik Jan Paulus Hartman, Senior Manager: Wireless deployment and exchange 

decommissioning 

Name Hendrik Jan Paulus Hartman 

Position Senior Manager: Wireless deployment and exchange decommissioning 

Years of experience 30 

Education N6 with major in Power, Measurements, Digital Switching and Digital Transmission 

Professional background 
30+ years in the ICT sector, spending the last 10 with Telkom with 8+ years of Mobile 

Networks experience 

Core skills and knowledge 

 Radio Access Networks 

 Metro Ethernet 

 DWDM 

 Next generation SDH 

 Local and national layer fibre 

 Program management and implementation 

 Project management 

Overview of relevant experience 

 Manages the regional Radio Access Network including roll-out and program 

management 

 Responsible for the national WiFi hotspot program 

 Implemented the business plan for the regional and national network projects 

 Budget planning and motivation 

 Evaluation of vendors and subcontractors 

 Monitor project plan implementation 

 Tasked with ensuring completion of decommissioning process 
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18.1.9. Ubendra Naidoo, Senior Manager: Mobile Service (Core and IP) 

Name Ubendra Naidoo 

Position Senior Manager: Mobile Service (Core and IP) 

Years of experience 18 

Education 
Masters in Business Administration, Diploma in Business Management, National Diploma 

in Electrical Engineering 

Professional background 
Worked in the South African Mobile telecommunications sector for 18 years, including at 

Cell C, 8ta and Telkom Mobile  

Core skills and knowledge 

Strategy Development 

 Compiling action plans which include applicable team structures 

 Developing and evaluating technology strategies and policies 

 Developing resource strategies and policies as well as plans for network infrastructure 

 Contributing to the business strategy and business case formulation 

 Development and implementation of tactical plans that align with the overall business 

strategy 

Design 

 Designing, integrating, and planning the Mobile Core network elements and services 

 Design, planning & Integration CS, PS, IMS and roaming as well as network sharing 

architectures  

Network Management  

 Monitoring, detecting, and localising problems on the network element 

 Ensuring network build follows best practices regarding backup, restore & DR systems 

 Defining technical means for implementing services and understanding network 

limitations 

 Planning network and capacity as well as conducting network surveillance  

System Optimisation  

 Implementing enhancements to internal systems 

 Utilising system operating documentation to resolve events or incidents.  

 Preparing comprehensive and relevant capacity reports  

 Conducting a system audit on the Mobile Core and IP Networks  

 Managing systems and monitoring network indicators  

 Implementing indicator and module requirements for system performance monitoring 

Forecasting and budgeting 

 Forecasting voice and data network growth based on subscriber growth  

 Formulating network budgets for network building and expansion initiatives  

 Managing forecast of traffic and traffic patterns to ensure sufficient network capacity for 

expansion as well as management of CAPEX and OPEX budgets  

 Providing input into the budget to ensure that capacity upgrades are planned for  

Project management 

 Developing and reviewing the scope of work for new projects  

 Planning and implementing projects as well as overseeing all project activities  

 Ensuring achievement of the set project milestones and business deliverables  

Reporting 

 Compiling reports based on technology scans  

 Providing reports indicating before and after network configurations  

 Performing predefined regression tests, logging results and reporting on the outcomes  

 Generating reports on the status of events or incidents and on recurring equipment 

failures 

Overview of relevant experience 

 Core network support and delivery for RAN Sharing (MOCN) and roaming integration 

with Vodacom S.A. 

 CDN/IP refresh to migrate from Cisco MPE to Huawei MPE 
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 Core network support and delivery for RAN Sharing POC to test MOCN & MORAN 

functionality 

 Planning, delivery, integration of Virtual EPC, Virtual ePDG & Virtual IMS for VoLTE/ 

VoWifi.  

 Design, Planning, and Integration of the Telkom Mobile Core network launch 

 Planning and Integration of EPC for LTE and Smalls Cell Gateway Architecture  

 Compilation, evaluation, and recommendation of Core Network Vendor for 2.5G & 3G 

Evolution  

 Swap out of Siemens Rel ‘99 to Huawei Rel 4 Architecture  

 Core Planning and Integration for Virgin Mobile S.A - MVNO  

18.1.10. Trevor John Watts, Manager: Technology management 

Name Trevor John Watts 

Position Manager: Technology management 

Years of experience 25 

Education BEng: Electronics 

Professional background 25 years in the telecommunications sector with Siemens, Nokia, and Telkom 

Core skills and knowledge 

Network strategy and engineering 

 Writing and evaluation of technical specifications 

 Introduction of new equipment and software 

 Documenting technical test results and recommendations for the high-level end-to-end 

strategic network plan 

 Supporting the operations and build teams 

 Inputs into the regulatory affairs team 

 Specifying devices, tools, and features to be used by the planning and engineering teams 

Solutions management 

 Understanding the customer environment, requirements, and opportunities for 

technology improvement and solutioning 

 Planning and optimisation of radio planning technology, converged core and operations 

and maintenance 

Systems engineering 

 Ensuring quality of service  

 Service management 

Overview of relevant experience 

 Managed the Technology Investigation and Introduction Group 

 Served as the solution manager for the RAN portion of the network 

 Designed technical solutions in meeting customer requirements as part of the Mobile 

Radio Group (GSM, GPRS, EDGE and UMTS/HSPA) 

 Engaged in products for Vodacom Tanzania, Siemens 3rd GSM license, Cell C etc. 

18.1.11. Joosub Suliman Soomar, Manager: Mobile Build 

Name Joosub Suliman Soomar 

Position Manager: Mobile Build 

Years of experience 25 

Education 
BCom: Business Management, UNISA Int’l Computer Driver’s License, National Diploma in 

Electrical Engineering 

Professional background 23 years at Telkom with focus on network planning, optimisation, and build 
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Core skills and knowledge 

Network planning 

 Integrated planning and project management 

 Development and execution of operational plan 

 Mobile network build and roll-out implementation 

 Management and control of outsourced building activities 

Radio planning and optimisation 

 Solid understanding of network performance and management software 

 RF engineering skills 

 GSM/UMTS/LTE architecture 

Infrastructure 

 Planning of inter-exchange transmission optic fibre 

 Solution design for mobile bandwidth requirements 

Overview of relevant experience 

 Responsible for planning of new technology, technology integration, technical product 

development and network upgrades 

 Responsible for regional GSM, UMTS and LTE planning  

 Responsible for optimisation, dimensioning, integration, and configuration of network, 

EMR management, customer quality and policy implementation  

 Planned the mobile network and conducted mobile network optimisation 

 Transmission experience in the SDH core environment 

18.1.12. Norman Naveen Baijnath, Manager: Mobile Build 

Name Norman Naveen Baijnath 

Position Manager: Mobile Build 

Years of experience 14 

Education National Diploma in Engineering: Computer Systems 

Professional background 14 years working with both vendors and telecom operators 

Core skills and knowledge 

Capacity management 

 Business case alignment 

 Network forecasting 

 Budget planning 

 Capacity planning 

Roaming management 

 Planning and optimisation of roaming usage and costs 

 Business case alignment 

Network planning and build 

 Masterplan and Business Case alignment 

 Masterplan creation and alignment 

Vendor management 

 Management of vendor optimisation activities 

 Creation of optimisation plans for network improvement 

Radio network design 

 Radio network dimensioning 

 Coverage and capacity planning 

 Frequency, neighbour, and location area planning 

Overview of relevant experience 

 Contributed to the 5G trial 

 Involved in the spectrum re-farming project 

 Participated in the multi-operator core network roll-out 

 Co-ordinated multiple special projects including one to drive throughput improvements 

 Oversaw roll-out of GSM/UMTS/LTE network 

 Oversaw roll-out of antenna swaps 
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18.1.13. Molatelo Petrus Mathikhithela, Manager: Mobile Network planning 

Name Molatelo Petrus Mathikhithela 

Position 
Manager: Radio Planning, Optimisation & Build/Installation, (Western & Eastern Cape 

Regions) 

Years of experience 16 

Education 
Master’s in Business Administration, BTech: Project Management, National Diploma in 

Electrical Engineering 

Professional background 26 years in the South African Telecommunications sector for Telkom Mobile and Vodacom 

Core skills and knowledge 

Radio network and installations 

 Coordination, control, and maintenance of standards for RNC/BTS and repeater site 

build, transmission links integration and NodeB acceptance 

 Team and vendor management 

 Optimisation of the radio network across 2G/3G/LTE/WiFi 

 Site verifications and acceptance for new sites 

Network performance and management 

 Network performance evaluation and optimisation 

 Capacity upgrades for traffic relief 

 Constructing a frequency plan to reduce interference 

 Executing on the radio network integration plan to stabilise RF network performance 

Radio planning  

 Capacity and coverage network planning and roll-out 

Overview of relevant experience 

 Assisted on Vodacom’s first 3G roll-outs 

 Conducted a 3G planning and optimisation project to ensure that sufficient/efficient 

coverage is achieved in the most demanding areas, to optimize the existing 3G sites for 

coverage improvement, to analyse routes coverage, to perform new integration on new 

3G sites and to plan new 3G sites 

 Project team member responsible for maintenance and optimisation of the Telkom 

Mobile network 

 Project team member of a project tasked with planning coverage and capacity sites 

 Use of planning tools in planning new sites 

18.1.14. Tsakani Justice Baloyi, Senior Specialist: Access network wireless planning 

Name Tsakani Justice Baloyi 

Position Senior Specialist: Access network wireless planning 

Years of experience 16 

Education 
MPhil in Engineering Management, BTech in Computer Systems, National Diploma in 

Computer Systems Engineering 

Professional background 
Worked in the telecommunications sector for 15 years, including at MTN, Siemens, ZTE 

and Telkom Mobile  

Core skills and knowledge 

Wireless planning 

 Develop and drive implementation of masterplans and wireless planning models to 

support the business strategy 

 Contribute to the Mobile, Microwave and other Radio technology strategies 

 Verify and approve reports from external service providers 

 Interpret business plan and conduct planning sessions 

 Contribute towards defining performance standards (KPA/ SLA's/ Targets) 

 Evaluate/ measure vendors and subcontractors’ performance and Implement corrective 

actions 
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 Manage CAPEX and OPEX budgets 

 Advise, support, and approve tools and technologies 

 Conduct high level business modelling 

 Ensure that technical understanding is in line with product teams and other stakeholders 

Optimisation 

 Planning the growth of the Radio Access Network  

 Achieving the most effective design of RF installation 

 Improvements to the Radio Access Network through technical skills  

 Tuning, optimising, analysing, and improving network performance  

 Monitor, analyse statistical and drive test data to improve system performance indicators  

 Optimise existing network  

 Determine problem sites to rectify and improve quality  

RF engineering 

 Optimising, analysing, and improving performance of GSM network 

 Conduct RF Network Benchmarking, rank network operators against each other and 

produce an analysis report 

 Set-up the RF planning tool, conduct technical site surveys, rank RF candidates, compile 

detailed RF Design and compiling of BOQ  

Overview of relevant experience 

 Responsible for capacity planning, frequency planning for all new site installation 

upgrades and frequency hopping 

 Worked as part of the GSM/UMTS network roll-out project 

 Managed two network benchmarking projects 

 Engaged in a project which aimed to improve the quality of the network 

 Responsible for tuning, optimising, analysing, and improving performance of a mobile 

operators’ GSM network 

 Recommended site upgrade such as down tilling of antenna and re-orientation of radio 

additions to improve network performance at the identified site 

 Supervised RF Installation to ensure that implementation was done in accordance with 

the design plan 

18.1.15. Lufuno Mukhoro, Specialist: Radio network planning and optimisation 

Name Lufono Mukhoro 

Position Specialist: Radio network planning and optimisation  

Years of experience 15 

Education National Diploma in Electronic Engineering Light Current 

Professional background 8 years in the Telecommunications sector with Huawei and Telkom 

Core skills and knowledge 

Network planning and optimisation 

 Radio network planning including network capacity planning (GSM, UMTS and LTE) 

 Coverage predictions 

 Resolving network coverage and capacity issues 

 Initiating clusters for coverage improvement 

 Reviewing subcontractor roll-out reports (SSVs, TSSR, ISSR and As Built) 

 Worst cells analysis and monitoring post optimisation 

 Site surveys in verifying sites ability to cover planning and performance objectives 

 Conducting network trial for KPI improvement 

Software 

 M2000: parameter configuration, neighbour checking, alarms, and parameter changes 

 PRS: network performance analysis tool 

 MapInfo etc. 

Overview of relevant experience 
 Responsible for radio network planning on NSB Roll-out (GSM, UMTS and LTE) and 

Master Planning 
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 Use of simulation tools to identify coverage holes and assess whether the identified site 

will cover the planning and performance objectives 

 Conducted site management to ensure quality standards are adhered to 

18.1.16. Kgomotso Seepe, Specialist: Network planning and optimisation 

Name Kgomotso Seepe 

Position Specialist: Network planning and optimisation  

Years of experience 19 

Education 
Postgraduate Diploma in Project Management, BTech: Electrical Engineering, National 

Diploma in Electrical Engineering 

Professional background 12 years in the South African Telecommunications sector with Telkom 

Core skills and knowledge 

Network planning and optimisation 

 Mobile network planning 

 Network performance and quality 

 Network optimisation 

 Customer assurance 

Telecommunications maintenance 

 PDH 

 SDH 

 Metro Ethernet 

Project management 

 Day-to-day tracking, controlling and management of projects 

 Contractor management 

 Detailed CAPEX and OPEX reporting 

Network installation 

 Quality assurance and site build acceptance 

 Network quality auditing 

 General site management 

Overview of relevant experience 
 Oversaw installation of the network with regards to tracking, reporting etc. 

 Conducted site management to ensure quality standards are adhered to 

 

KEY MESSAGES 

 Telkom Mobile’s network deployment capabilities are supported by strong network planning and project 

management competencies conducted by:  

‒ well defined and documented network design and planning processes, and a  

‒ team of highly qualified engineers and project managers, with many years of relevant experience in network 

planning and construction, including an accelerated roll-out of the Telkom Mobile network 
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19. SERVICE-MONITORING CAPABILITIES  

19.1. As-Is Service Quality Management platform 

Telkom has introduced (Q2 of 2020) a Service Quality Management platform (SQM) that acts 

as a higher-level data aggregation and analytics platform that assists Network Operations with 

understanding customer service issues. The platform was recently installed, and as such is 

still being imbedded into the operational framework. Regardless, SQM has already been used 

to build and demonstrate use cases focusing on: 

1) Customer Care agent assistance: automation of specific data queries is proven to 
assist the agent’s ability to assist with queries, and speed up the overall Assurance 
process 

 

2) Realtime marketing: providing the ability to tailor service offerings to customers to 
drive more value based on usage profiles and customer experience 
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19.2. Service Quality Management end state 

SQM monitors and manages the end-to-end service quality of packet switched and circuit 

switched services. It provides a single collaborative platform for management of services 

implemented on heterogeneous multi-vendor and multi-domain and is capable of correlating 

Network and Service-layer data to provide an enriched end-user service quality view. Being 

able to monitor and track the end-user service quality experience is key to providing an 

excellent service quality and achieving customer satisfaction, and crucial for the success of 

Telkom. The key steps that are used to implement the SQM solution are discussed below, 

with reference to the SQM as described in the Tele-Management Forum’s Business Process 

Framework. 

Service Quality Model 

The main focus of this solution is on monitoring the end-to-end service quality of packet 

switched and circuit switched services. The SQM acts as a collection or aggregation point 

where all service quality information is integrated, forming a complete single end-to-end 

service quality view for various functional tiers. The data aggregator collects data from a 

diverse range of sources with different types and from different locations, performance data 

and some produced by multi-vendor equipment’s. All this service quality information is 

correlated and analysed in order to determine the impact on Service Level Agreements (SLA) 

i.e., availability, accessibility, performance, integrity and retainability. When the service quality 

violations are detected the correct actions have to be executed to resolve those service 

degradations. 

Service Quality Collection and Monitoring 

Service Quality Collection and Monitoring collects service quality related information from 

diverse established data sources, including resource performance management, resource 

fault management, assurance testing tools, service performance management, service 

problem management and customers domain. The SQM shall enable monitoring and visibility 

of the service quality at the service layer, application layer, resource layer and subscriber 

layer. 
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19.3. Platform architecture 

 

KEY MESSAGES 

 Telkom has already started implementing Service Quality Management solutions in support of Service 

operations. The maturation of the capability will provide both improvements in customer experience, as 

well as aid Telkom’s agility in dealing with customer queries and product offerings. 

 Implementation is one according to the Tele-Management Forum’s Business Process Framework, and 

thus integrates to Northbound systems through open APIs 
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20. CRITICAL EFFICIENCY FACTORS  

This section contains the technical, functional, and economic efficiencies Telkom Mobile plans 

to achieve using the spectrum acquired in the auction. In addition, live network results are also 

presented to illustrate practical manifestations of the theoretical calculations.  

Table V - 72 Summary of Telkom Mobile’s critical efficiency factors 

 Efficiency Telkom Mobile: description of key results  Reference 

20a Technical Spectral Efficiency 20a. 

(i) Bandwidth  Telkom Mobile adheres to 3GPP Release Specifications Release 15, and utilises 

technology that enable us to obtain the highest available spectral efficiencies and 

system capacities, resulting in maximum system and user performance (voice and 

data) in the overall cell, and at the cell edge 

 Our calculated results are based on technology capability - FDD and TDD 

calculations illustrate the bandwidth efficiencies that Telkom has modelled to 

achieve through utilisation of 3GPP standadised equipment. Supplementary 

calculations are presented to illustrate to the reviewer that Telkom has also 

considered practical deployment considerations, by providing spectral efficiencies 

as they pertain to subscriber experience against the 5Mbps obligation 

20a.(i) 

(ii) Re-use  Telkom Mobile can achieve the maximin re-use factor of 1, through the deployment 

of the latest technologies such as LTE and NR with frequency reuse of 1  

 Re-use is further achieved through the decommissioning of legacy technologies, 

i.e., 2G and re-farming spectrum for more efficient technologies 

 Dynamic spectrum sharing has been used in transitioning from UMTS to LTE, 

enabling technologies to make use of the same spectrum 

20a.(ii) 

(iii) Time  Telkom Mobile has solid experience and a proven track record in using both FDD 

and TDD 

 Telkom was the first network to deploy TDD synchronisation during the re-farming 

of 2 300 MHz for the use in LTE networks during 2012.  TDD is currently deployed 

at 91% of Telkom's sites, and FDD at 100% of Telkom's sites 

20a. (iii) 

20 b Broadcast   NA NA 

20 c Functional   Our deployment plan will ensure that we meet all required functional efficiencies in 

meeting the coverage and speed obligations: 

‒ 80% population coverage: our network deployment plan will enhance 

population coverage to 82% by the end of year five 

‒ 5Mbps at cell edge: as cell edge throughput is being considered on the 

coverage bands (sub-1GHz/1 800MHz), a 3-step approach will be used to 

identify where 2 600MHz can be deployed to achieve the obligation by 

offloading users from coverage bands 

20c. 

d Economic   The Nominal Business Plan is expected to generate a positive NPV with an 

incremental business value uplift of ZAR 3.2 bn relative to the “no spectrum” 

baseline, due to improved CAPEX and cost structure 

 Sensitivity analysis also resulted in a positive NPV: 

‒ 'Low band sensitivity model" for 700 MHz in lieu of 800 MHz is expected to 

yield only marginal differences in financial outcomes, and 

‒ 'Mid band sensitivity model' is expected to provide a ZAR 1.8 bn NPV uplift in 

comparison to the “no spectrum” baseline and a ZAR 1.4 bn lower NPV for the 

roll-out of 3 500 MHz in lieu of 2 600 MHz 

20d. 
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20a. Technical efficiency 

The technical efficiency indicators presented here include the following: 

(i) Bandwidth efficiency (expressed in bits/Hz) defined as the amount of information 

contained in a finite spectrum. Spectral efficiency varies across the country depending 

on the demand distribution, and this varies with time. Telkom Mobile has performed 

calculations based on stated assumptions; and the results of these clearly infer that 

Telkom Mobile makes efficient use of both current and planned spectrum deployments. 

For calculation details and results refer to question 20a (i), respectively. 

(ii) Re-use which dictates to what extent the spectrum can be simultaneously used at 

multiple locations (i.e., a re-use factor of 1 is the highest). Telkom Mobile demonstrates 

in this submission that maximum spectrum re-use is applied, ensuring maximum 

deployment impact - refer to question 20a (ii) for information on how Telkom Mobile deals 

with spectrum re-use. 

(iii) Time multiplexing is an intrinsic feature of current mobile technologies, where 

applications typically do not use information on a continuous basis and have the ability 

to share spectrum resources.  Question 20a (iii) demonstrates how Telkom Mobile’s 

current and planned use of standards-based multiplexing schemes seeks to maximise 

spectral efficiency  

The sections below demonstrate how Telkom Mobile plans to achieve the critical efficiencies 

factors as set out in the ITA Question 20a.  Each section presents our calculation approach, 

results, underlying theoretical assumptions and modelling inputs per efficiency factor.  Our 

assumptions are presented after results obtained, to afford the reader deeper insight into the 

calculation method and engineering principles used. 

20a (i) Bandwidth efficiency 

Calculation approach  

Telkom Mobile’s bandwidth efficiency calculations are presented in Mbits/MHz versus the 

requested ITA stated output unit of bits/Hz. We opted to include additional calculations, for 

ease of reference, as Mbps/MHz (throughput, for data efficiency) and Erlangs/MHz (for voice 

efficiency). We have also provided supplementary calculations addressing System Spectral 

Efficiencies, which we believe is over and above the calculations requested in this question.  

This adds supporting information to this important criterion in that it illustrates the practicalities 

considered in the network designs that were provided earlier in this document (insert question 

2 in the technical submission). Our calculation approach has considered the following key 

elements: 

 Capabilities of the technology and expected performance results 

 Additional system spectral efficiencies calculations, not requested in the ITA, 

expressed as Erlang/MHz/km2 and Mbits/MHz/km2 for technologies deployed in the 

network, in order to: 

- Determine the impact of coverage and modulation on network performance 
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- Address the user experience in context of the required 5Mbps at the cell edge 

obligation, by including densities. The system spectral efficiency is a measure of the 

number of users or services that can be simultaneously supported by a technology in 

a defined geographic area, and 

- Demonstrate to ICASA that we acknowledge the impact of operational planning 

parameters and took these into consideration when producing the network plan and 

coverage maps provided earlier in this document. 

 Operational as-is network parameters to validate the approach and results 

Calculation results as requested in ITA 

Telkom Mobile has calculated the results based on technology capability and believe our 

results should score full marks for the Bandwidth Efficiency score: 

LTE-FDD (2x10MHz) 

Table V - 73 LTE-FDD (2x10 MHz) bandwidth efficiency results (Mbits/MHz)64 

 1 800MHz 800MHz 700MHz 

RAN 4T4R, UE 4X4MIMO 11268   

RAN 2T4R, UE 2X2MIMO  6084 6084 

RAN 32T32R 18252   

Telkom Mobile also calculated the data throughput per carrier bandwidth (Mbps/MHz) as: 

Table V - 74 LTE-FDD (2x10 MHz) Data Throughput per Carrier Bandwidth (Mbps/MHz) 

  1 800MHz  800MHz  700MHz   

RAN 4T4R, UE 4X4MIMO  3.13      

RAN 2T4R, UE 2X2MIMO    1.69 1.69  

RAN 32T32R  5.07      

The voice capacity per carrier bandwidth (erlangs/MHz) is calculated as: 

Table V - 75 LTE-FDD (2x10 MHz) voice capacity per Carrier Bandwidth (erlangs/MHz) 

Voice:  PDCCH  PDSCH/PUSCH  

WB 6.6  9.2 22.3 

WB 12.65  8 14.9 

WB 23.85  6.5 10.6 

LTE-TDD (20 MHz) 

Table V - 76 LTE-TDD (1x20 MHz) bandwidth efficiency results (Mbits/MHz)65 

 2 300MHz  2 600MHz  

RAN 64T64R  23544   

RAN 4T4R  6600 6600 

                                                

64 The traffic volume for one hour is taken as input 
65 The traffic volume for one hour is taken as input 
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Telkom also calculated the data throughput per carrier bandwidth (Mbps/MHz) as: 

Table V - 77 LTE-TDD (1x20 MHz) Data Throughput per Carrier Bandwidth (Mbps/MHz) 

 2 300MHz  2 600MHz  

RAN 64T64R  6.54  

RAN 4T4R  1.83 1.83 

The voice capacity per carrier bandwidth (erlangs/MHz) is calculated as: 

Table V - 78 LTE-TDD (1x20 MHz) voice capacity per Carrier Bandwidth (erlangs/MHz) 

 PDCCH  PDSCH/PUSCH  

WB 6.6  106 67 

WB 12.65  84 49 

WB 23.85  60 32 

5G New Radio (20MHz) 

Table V - 79 LTE-TDD (1x20 MHz) bandwidth efficiency results (Mbits/MHz) 

 Bandwidth Efficiency (Mbits/MHz) 

20MHz cell 79 650 

Telkom Mobile also calculated the data throughput per carrier bandwidth (Mbps/MHz) as: 

Table V - 80 LTE-TDD (1x20 MHz) Data Throughput per Carrier Bandwidth (Mbps/MHz) 

 Data Throughput per Carrier Bandwidth (Mbps/MHz) 

20MHz cell 22.125 

Supplementary calculations can be found in Supplementary calculations: System Spectral 

Efficiency calculation results below. 

KEY MESSAGES 

 Telkom Mobile adheres to 3GPP Release Specifications Release 15, and utilises technology that enable us to 

obtain the highest available spectral efficiencies and system capacities, resulting in maximum system and user 

performance (voice and data) in the overall cell, and at the cell edge 

 Telkom Mobile has calculated the results based on technology capability, and as such view our results as 

scoring full marks for this section.  

Justification/method for the calculated values for Bandwidth Efficiencies  

a) Technology evolutions in support of bandwidth efficiency 

Telkom Mobile, by being fully aligned to the latest 3GPP Release Specifications (currently 

Release 15, as highlighted in question 6 in the technical submission), utilises technology 

capable of delivering the highest available spectral efficiencies and system capacities. This 

results in maximum system and user performance (voice and data) in the overall cell and at 

the cell edge. 

Telkom Mobile’s network remains capable of supporting new mobile services, and ultimately 

assists in lowering mobile voice and data prices. The steady increase in peak spectral 
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efficiency (as illustrated in Figure V - 100) with more advanced technologies, underscores the 

benefits in system efficiencies resulting when aligned to 3GPP specifications.  

 
Figure V - 100 Peak spectral efficiencies (bits/Hz) per technology66 

System efficiencies are applicable to both new and re-farmed spectrum. This is best illustrated 

using Table V - 81 containing average spectral efficiencies. Considering GSM has an average 

spectral efficiency of 0.16 bits/Hz and 3G (HSPA) is 0.8 bits/Hz. If GSM is re-farmed to LTE, 

data throughput increases by a factor 11.9 (i.e., 1.9 ÷ 0.16), and if 3G is re-farmed to LTE, 

data throughput increases by a factor 2.4 (i.e., 1.9 ÷ 0.8). From a spectral efficiency 

perspective, this supports Telkom Mobile’s strategy of deploying a more efficient mobile 

network to cater for expected increase in subscribers and traffic, whilst maximising available 

spectrum assets. 

Table V - 81 Average spectral efficiencies (Bits/Hz)67 

 Any spectrum >1 GHz 

 No MIMO 2x2 MIMO 4x4 MIMO 8x8 MIMO 16x16 MIMO 

4G 1.46 1.90 2.47 3.21 4.17 

5G 1.58 2.19 2.84 3.69 4.80 

With 4G and 5G, deployed at frequencies typically above 1 GHz, higher order MIMO is 

available, which enables the deployment of functionality such as MU-MIMO and Beamforming, 

which further enhances the efficiencies available with new technologies. These efficiencies 

will be deployed in specific scenarios where customer densities, physical practicalities and 

costs allow for the deployment of MIMO functionality. 

b) Combination of radio technology and antenna systems drive increased performance 

3GPP R15 provides the highest spectral efficiencies offered by this and previous releases 

whilst ensuring backwards compatibility to all handsets and user equipment. Technologies 

include carrier aggregation, higher-order MIMO, 4T4R as well as 32T32R and 64T64R 

Massive MIMO. Table V - 82 shows the expected increase in spectral efficiency for technology 

deployed in Telkom Mobile’s network, illustrating how deploying the most spectrally efficient 

technology leads to an increase in system capacity: 

                                                

66 GSMA/Network Strategies, Detecon 
67 GSMA / Coleago Consulting June 2019, Detecon 
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Table V - 82 Spectral efficiency and capacity for 20MHz of spectrum per technology configuration 

Technology Maximum throughput Spectral Efficiency Download* 

LTE-FDD 4T4R with 

4x4MIMO 

300 Mbps with 4x4MIMO 300Mbps / 20MHz = 15bps/Hz 64QAM 

FDD 32T32R with DL 64 

QAM 

997 Mbps with TM9, 16-stream 

and DL 64QAM 

997Mbps / 20MHz = 

49.85bps/Hz 

64QAM 

TDD 64T64R with DL 64 

QAM 

752 Mbps with SA2, DL 16-

Layer MU-BF and DL 64QAM 

752Mbps / 15 = 50.13bps/Hz 64QAM 

TDD 64T64R with DL 64 

QAM 

1128 Mbps with SA2, DL 24-

Layer MU-BF & DL 64QAM 

1128 / 15=125.05bps/Hz 64QAM 

Note: * If we consider high order modulation 256QAM, there will be an extra 33% gain 

By deploying these technologies, spatial processing methods are possible, such as multi-

antenna transmit diversity and spatial multiplexing techniques that transmit separate data 

streams in parallel using the same time/frequency resources. This provides the opportunity to 

improve user throughput, system capacity, and system coverage by deploying multi-user 

transmission techniques such as SU-MIMO (Single User MIMO) and 16-layer Multi-User 

MIMO (24-layer MU-MIMO is supported in upcoming SW releases), together with 

beamforming to focus a beam to a specific end user location (in both the azimuth and elevation 

directions). Adding to these gains are the deployment of high-order modulation schemes such 

as 256QAM, as well the adoption of Non-Standalone Architecture (NSA) 5G architecture 

supporting Dual Connectivity between LTE and 5G (EN-DC). 

5G ushers in new frequency bands including 3 500 MHz (C-band) and mmWave, which allow 

for larger bandwidths and smaller guard bands to achieve higher efficiency. 5G forms part of 

Telkom Mobile’s forward-looking strategy to address user requirements in future. 

Live Network Results to support theoretical parameters and calculations 

Actual data from Telkom’s mobile network demonstrates the benefits of deploying spectrally 

efficient technologies discussed above. This has allowed Telkom’s available frequency bands 

to address challenges such as system coverage and capacity demands, and cater for an 

increase in subscriber numbers, traffic per subscriber and associated traffic growth (refer to 

Appendix B Business Plan for subscriber and traffic forecast assumptions), as follows: 

a) L2100 re-farming 

Telkom has re-farmed spectrum exclusively used for UMTS, making this spectrum available 

for use by both LTE-FDD and UMTS.  This exercise has improved system performance as it 

has allowed deployment of more efficient technology. Latent or suppressed traffic was 

released due to higher system and spectral efficiencies inherent in LTE vs. UMTS, which had 

the effect of increasing the user’s throughput accordingly - illustrated in Figure V - 101. 
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Figure V - 101 Illustrative throughput improvement due to spectrum re-farming  

In ‘Justification of calculated values’ above, we observe that when 3G is re-farmed to LTE, 

data throughput increases by a factor 2.4 from an average spectral efficiency point of view. 

This was indeed observed by the Telkom Mobile Network team; where these results were 

verified via Drive Testing by covering the whole site area, including near, mid, and far locations 

from the test sites. Figure V - 102 shows the overall increase in site traffic and users on the 

site. 

 
Figure V - 102 Throughput improvement due to spectrum re-farming  

b) GSM Shutdown 

More than 70% of our GSM network has been decommissioned in pursuit of maximum spectral 

efficiencies by re-farming 1 800MHz for LTE. This includes the following benefits (refer to 

Figure V - 103):  

 Better quality and coverage due to system and spectral efficiencies inherent to LTE 

e.g., SINR increase of up to 30% benefitting cell edge users.  

 Higher throughput and traffic 

 Improved voice call experience using VoLTE with higher coverage and signal quality 

 
Figure V - 103 Benefits of GSM decommission  
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As contained in ‘Justification of calculated values’ above, if GSM is re-farmed to LTE an 11.9 

data throughput increase factor is expected. The results of Telkom Mobile’s GSM re-farming 

were verified via Drive Testing - these show a decrease in GSM traffic, and an improvement 

in network performance due to increased system and spectrally efficient technology deployed 

in the spectrum once occupied by GSM: 

 LTE DL user throughput improved by 8.62%  

 UL user throughput improved by 11.78% in the target regions,  

 A requisite increase in DL and UL traffic of 22.45% (13.27 TB/day) and 24.12 % 

(1.62 TB/day) respectively 

It is important to note, the KPIs for the remaining GSM system remained normal with no major 

degradation observed; and the UMTS KPIs also remained stable after GSM shutdown with no 

increase in customer complaints. 

c) Swap of 2300M 4T4R for Massive MIMO 64T64R  

Swapping a 64T64R mMIMO device in place of the 2 300MHz cell that supported 4T4R 

resulted in:  

 Average user experience rate increases by 1.7 

 Cell throughput increased by a factor of 1.5 

 Traffic increased by a factor of 1.9 

Further analysis of the site revealed the gains for DL User throughput, DL cell throughput and 

traffic, indicating the gains in system and spectral efficiency that mMIMO 64T64R offers. An 

increase in system performance in terms of throughput and traffic is observed from the graphs, 

improving the end-user experience (refer to Figure V - 104, Figure V - 105 and Figure V - 106).  

 
Figure V - 104 DL user throughput 4T vs MM 

  
Figure V - 105 DL cell throughput 4T vs MM 
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Figure V - 106 Traffic 4T vs MM 

Supplementary calculations: System Spectral Efficiency calculation results  

Telkom Mobile has calculated the system spectral efficiency in Erlang/MHz/km2 and 

Mbits/MHz/km2 for the technologies that have been rolled out and deployed in the network; 

and calculated the additional “per km2” to address densities, thereby addressing the user 

experience in context of the 5Mbps at the cell edge obligation. The system spectral efficiency 

is a measure of the number of users or services that can be simultaneously supported by a 

technology in a defined geographic area, and is detailed in the tables below: 

LTE-FDD (2x10 MHz) 

Table V - 84 LTE-FDD (2x10 MHz) data throughput spectral efficiency (Mbps/MHz/km2), 

Table V - 83 and Table V - 85 contain the results of the data spectral efficiency and voice 

spectral efficiency calculation for 1 800 MHz, 800 MHz, and 700 MHz bands for a site, using 

a carrier bandwidth of 10 MHz and considering the different RAN transmission modes and UE 

capabilities. 

Table V - 83 LTE-FDD (2x10 MHz) data volume spectral efficiency (Mbits/MHz/km2) 

  1 800MHz  800MHz  700MHz  

RAN 4T4R, UE 4X4MIMO  32546.97      

RAN 2T4R, UE 2X2MIMO    6291.86  5457.03  

RAN 32T32R  52719.85     

Table V - 84 LTE-FDD (2x10 MHz) data throughput spectral efficiency (Mbps/MHz/km2) 

  1 800MHz  800MHz  700MHz  

RAN 4T4R, UE 4X4MIMO  9.0     

RAN 2T4R, UE 2X2MIMO    1.75  1.52  

RAN 32T32R  14.64     

Table V - 85 LTE-FDD (2x10 MHz) voice spectral efficiency (erlangs/MHz/km2) 

  PDCCH  PDSCH/PUSCH  

WB 6.6  92  223  

WB 12.65  80  149  

WB 23.85  65  106  
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The output of the calculation is dependent on the values chosen for each scenario, varies for 

each scenario, and are used to generate the typical system spectral efficiency rate for voice 

and data. The results of the system efficiency calculation must be read and interpreted in the 

context of the values of the Planning Throughput Specifications that have been selected, as 

well as the typical size of the cell site. 

LTE-TDD (20 MHz) 

Table V - 87 LTE-FDD (20 MHz) data throughput spectral efficiency (Mbps/MHz/km2)59, Table 

V - 86 and Table V - 88 contain the results of the data spectral efficiency and voice spectral 

efficiency calculation for 2 300 MHz and 2 600 MHz frequency bands, using a carrier 

bandwidth of 20 MHz as well as considering the different RAN transmission modes and UE 

capability. 

Table V - 86 LTE-FDD (20 MHz) data volume spectral efficiency (Mbits/MHz/km2) 

 2 300MHz  2 600MHz  

RAN 64T64R  150278.4   

RAN 4T4R  42120 54990 

Table V - 87 LTE-FDD (20 MHz) data throughput spectral efficiency (Mbps/MHz/km2)59 

 2 300MHz  2 600MHz  

RAN 64T64R  41.74   

RAN 4T4R  11.7 15.28 

Table V - 88 LTE-FDD (20 MHz) voice spectral efficiency (erlangs/MHz/km2) 

 PDCCH  PDSCH/PUSCH  

WB 6.6   142 

WB 12.65  180 106 

WB 23.85  129 68 

The output of the calculation is dependent on the values chosen for each scenario, varies for 

each scenario, and is used to generate the typical system spectral efficiency rate for voice 

and data. The results of the system efficiency calculation must be read and interpreted in the 

context of the values of the Planning Throughput Specifications that have been selected, as 

well as the typical size of the cell site. 

5G NR (20MHz) 

Table V - 89 contains the data spectral efficiency calculation outputs for a site for the 3 

500MHz frequency band, using a carrier bandwidth of 20MHz. 

Table V - 89 LTE-FDD (20 MHz) data volume spectral efficiency 

 Mbps/MHz/km2 Mbits/MHz/km2 

20MHz Cell 34.86 126428.571  

The output of the calculation is dependent on the values chosen for each scenario, varies for 

each scenario, and is used to generate the typical system spectral efficiency rate for voice 

and data. The results of the system efficiency calculation must be read and interpreted in the 
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context of the values of the Planning Throughput Specifications that have been selected, as 

well as the typical size of the cell site. 

Justification/method for the calculated values for System Spectral Efficiencies 

LTE-FDD (2x10MHz) 

Planning throughput specifications in Table V - 90 and Table V - 91 using planning parameters 

for i.e., users located near, mid, far; antenna gain; carrier power). 

Table V - 90 LTE FDD 10MHz planning data throughput specifications (Mbps) 

 Data (Mbps) 

RAN 4T4R, UE 4X2MIMO 19.1 

RAN 4T4R, UE 4X4MIMO 31.3 

RAN 2T4R, UE 2X2MIMO 16.9 

RAN 32T32R 50.7 

Table V - 91 LTE FDD 10MHz planning voice throughput specifications (Erlangs) 

 PDCCH  PDSCH / PUSCH 

WB 6.6 320 772 

WB 12.65 277 517 

WB 23.85 225 367 

Note: Assumption of RoHC On, SPS ON, user distribution Excellent/Good/Mid/Bad/Poor 1:2:4:2:1 

Note: The Planning Throughput Specifications have been used to calculate the typical system 

spectral efficiency rate. These specifications consist of values Telkom Mobile considers when 

planning for typical user distribution in the site (near, mid, far), inter-site distance, antenna 

height, antenna gain, carrier power, modulation scheme (256QAM) and MIMO modes (4T4R, 

32T32R) and the UE ecosystem i.e., whether UE’s are equipped with 4Rx functionality, 

256QAM, TM9 etc. Table V - 92 contains the area of a site calculation. 

Table V - 92 Area of the site for LTE FDD 10MHz (km2) 

  1 800MHz  800MHz  700MHz  

Cell Radius (km)  0.73  1.22  1.31  

Site Area (km2)58  1.04  2.90  3.34 

 

Note: cell radii are calculated according to radio network design link budget considerations for 

LTE-FDD for 700MHz, 800MHz and 1800MHz, and detailed in Table V - 93 to Table V - 95 

1800MHz link budgets below: 
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Table V - 93 700MHz link budgets 

 

 

Table V - 94 800MHz link budgets 
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Table V - 95 1800MHz link budgets 

 

 

LTE-TDD (20 MHz) 

Planning throughput specifications in Table V - 96 and Table V - 98 using planning parameters 

for i.e., users located near, mid, far; antenna gain; carrier power). 
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Table V - 97 LTE TDD 20MHz planning data throughput specifications (Mbps) 

 Data (Mbps)  

RAN 64T64R  98.1  

RAN 4T4R  27.5  

Table V - 98 LTE TDD 20MHz planning voice throughput specifications (Erlangs) 

Voice:  PDCCH UL  PDCCH DL  PUSCH PDSCH 

WB 6.6  529  2777 333 1423 

WB 12.65  422  2777 247 843 

WB 23.85  301  2777 158 522 

Note: The Planning Throughput Specifications have been used to calculate the typical system 

spectral efficiency rate. These specifications consist of values that Telkom Mobile considers 

when planning for typical user distribution in the site (near, mid, far), inter-site distance, 

antenna height, antenna gain, carrier power, modulation scheme (256QAM) and MIMO modes 

(64T64R, 32T32R, 4T4R) as well as the UE ecosystem i.e., whether UE’s are equipped with 

4Rx functionality, 256QAM, TM9 etc. 

For LTE-TDD Telkom uses 0.74% for the DL based on subframe configuration SA2 (the most 

common subframe configuration) to calculate spectral efficiency, which means that the DL 

bandwidth is updated to 15MHz rather than 20MHz. Table V - 99 contains the area of a site 

calculation. 

Table V - 99 Area of the site for LTE TDD 20MHz (km2) 

   2 300MHz  2 600MHz  

Cell Radius (km)  0.49  0.43  

Site Area (km2)  0.47  0.36  

Cell radii are calculated according to radio network design link budget considerations for LTE-

TDD for 2300MHz and 2600MHz, and detailed in Table V - 100 and Table V - 101 below: 

Table V - 100 2300MHz link budgets 

 



CONFIDENTIAL 

Telkom: Application to participate in the Spectrum Auction – Appendix B Technical Information 

PAGE 213 APPENDIX B - TECHNICAL INFORMATION 

 

Table V - 101 2600MHz link budgets 

 

 

5G NR (20MHz) 

Table V - 102  provides the 5G NR planning throughput specifications i.e., users located near, 

mid, far; antenna gain; carrier power) - the same assumptions as used for TDD apply. 
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Table V - 103 5G NR 20MHz planning throughput specifications 

 Data (Mbps) Details  

RAN 

64T64R 
147.15 

From 5G planning specifications, the average cell rate is provided with relative value 

instead of absolute value (large difference in absolute value with different input 

scenarios). Based on extensive experience, NR MM cell rate is 1.3-1.6 times as 4G 

MM. Hence, a value of 1.5 is selected for calculation purposes 

Note: Planning Throughput Specifications have been used to calculate the typical system 

spectral efficiency rate. Planning Throughput Specifications consist of typical values that 

Telkom Mobile considers when planning for typical user distribution in the site (near, mid, far), 

inter-site distance, antenna height, antenna gain, carrier power, modulation scheme 

(256QAM) and MIMO modes (64T64R, 32T32R) as well as the UE ecosystem i.e., whether 

UE’s are equipped with 4Rx functionality, 256QAM, TM9 etc. 

For LTE-TDD Telkom Mobile uses 0.74% for the DL based on subframe configuration SA2 

(the most common subframe configuration) to calculate spectral efficiency, which means that 

the DL bandwidth is updated to 15MHz rather than 20MHz. Table V - 104 contains the area 

of a site calculation. 

Table V - 104 Area of the site for 5G NR 20MHz (km2) 

 3 500M 

Cell Radius (km) 0.57 

Site Area (km2) 0.63 

Note: from 5G specifications, the 5G cell radius is given by the cell edge rate only. 

20a (ii) Spectral Re-Use 

Telkom Mobile’s re-use factor is 1. Telkom Mobile has densified the mobile network by adding 

additional base transceiver sites to address increasing subscriber and traffic loads whilst 

improving overall system and service quality. This is achieved by (1) deploying the latest 

technologies, i.e., LTE and 5G NR with spectrum reuse factors of 1, to maximise utilisation of 

all licensed bandwidth, and (2) decommissioning inefficient legacy technologies, i.e., 2G, and 

re-farm the spectrum for more efficient technologies.  Telkom Mobile has already successfully 

re-farmed a significant portion of both the 1 800 and 2 100 MHz bands for LTE services.  

Furthermore, due to the high spectral efficiency of LTE, Telkom Mobile is enabling customers 

to use LTE for voice services i.e., VoLTE. This results both in higher spectral efficiencies and 

superior voice quality when compared to traditional circuit-switched voice calls. However, 

without access to sub-1 GHz spectrum it is incredibly onerous to achieve reasonable indoor 

coverage. 

Figure V - 107 below illustrates a typical Telkom Mobile deployment of 3, 4 and more 2 300 

MHz-Component Carriers on a site, showing maximum re-use of available spectrum and 

component carriers in each sector of a site. 
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Figure V - 107  Illustrative deployment of 3, 4 and more 2 300 MHz component carriers 

In addition to ensure maximum re-use of spectrum, in transitioning from UMTS to LTE, Telkom 

Mobile has made use of Dynamic Spectrum Sharing that enables different technologies e.g., 

UMTS and LTE to make use of the same spectrum, thereby allowing Telkom to maximise 

scarce spectrum resources. The average spectral efficiency of GSM is 0.16 bits/Hz whilst that 

of LTE (2x2MIMO) is 1.9 bits/Hz, which means that data throughput is increased by a factor 

of 11.9. This both increases the spectral efficiency and offers superior voice quality compared 

to traditional circuit switched voice calls on 3G and 2G. 

KEY MESSAGES 

 Telkom Mobile’s re-use factor is 1, achieved through: 

‒ Deployment of the latest technologies such as LTE and NR that have a frequency reuse of 1  

‒ Decommissioning inefficient technologies, i.e., 2G, and re-farming spectrum for more efficient technologies 

 Telkom Mobile used Dynamic Spectrum Sharing in transitioning from UMTS to LTE, enabling these different 

technologies to make use of the same spectrum, thereby maximising scarce spectrum resources. 

20a (iii) Time multiplexing 

Telkom Mobile makes use of both FDD and TDD duplex modes, each having their own 

attributes and characteristics that can be used in deploying services in the mobile network. 

For example, the FWA service that Telkom Mobile offers is based on a TDD duplex system, 

which uses the same spectrum to transmit and receive, but allows for a flexible and 

changeable UL/DL symmetry ratio that best suits this type of service i.e., the DL is configured 

for more bandwidth versus the UL and is therefore ideal for FWA services. A discontinuous 

transmission is required to allow both UL and DL transmissions, but each Base Transceiver 

Station is accurately synchronised network-wide to ensure interference does not occur. In 

contrast, Telkom Mobile’s voice and data services are based on a FDD duplex system which 

uses dedicated paired spectrum allowing for simultaneous transmit and receive where 

continuous transmission is possible, irrespective of the UL and DL configuration ratio setting. 

Advanced Scheduling, using TTI (Transmission Time Interval) of 1ms ensures not only high 

spectral efficiency but also efficient scheduling of available system resources in both the time 

and frequency domains between multiple users. 

Telkom deploys LTE TDD in the 2 300 MHz and 2 600 MHz frequency bands. There is a total 

of 7 TDD Frame Configurations defined in 3GPP, with fixed patterns for each configuration. 
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Telkom Mobile makes use of configuration no. 2 in reference to the TDD frame structure 

configurations as set out in Table V - 105 below: 

Table V - 105 TDD Frame Structure Configuration 

 

As periodic switching between uplink and downlink subframes is required in an LTE TDD 

network, the Guard Period (GP) is contained in a Special Subframe (SSF). A Special 

Subframe consists of three fields viz.; DwPTS (Downlink Pilot Timeslot), GP (Guard Period) 

and UpPTS (Uplink Pilot Time Slot).  Telkom Mobile makes use of SSF configuration no. 7. 

(refer to Table V - 106). 

Table V - 106 Sub-frame configuration 

 



CONFIDENTIAL 

Telkom: Application to participate in the Spectrum Auction – Appendix B Technical Information 

PAGE 217 APPENDIX B - TECHNICAL INFORMATION 

KEY MESSAGES 

 Telkom Mobile has solid experience and a proven track record in using both FDD and TDD over a period of 

the last 10 years of network operations.  

 Telkom ensures time synchronization at all base stations through the deployment of GPS at each radio site. 

 The Telkom Mobile Network Engineering and Technology Team has a thorough understanding of the network 

design principles and in practice is fully competent in the applications of these principles when configuring the 

network to ensure high efficiency and performance of the Telkom Mobile network. 

 Telkom ensures time synchronization at all base stations through the deployment of GPS at each TDD radio 

site. Network synchronization is used at FDD sites: v. IEEE Std. 1588v2-2008: "IEEE Standard for the 

Precision Clock Synchronization Protocol for Networked Measurement and Control Systems".  

20b. Broadcasting efficiency 

Not – applicable. 

20c Functional efficiency  

Overview 

Functional efficiency is defined in terms of the extent to which the use of spectrum meets the 

user’s needs, in terms of the coverage and speed obligations.  

As demonstrated in question 2 of the technical submission, meeting the throughput and 

coverage obligations stipulated in the ITA is one of the key inputs into Telkom Mobile’s network 

planning. We are confident that with the deployment plan detailed in the technical submission 

we will meet all Tier 2 operator required obligations: 

1) 80% population coverage: our roll-out plan will enhance population coverage to 82% 

by the end of Year Five  

2) 5Mbps at the cell edge: due to the cell edge throughput being considered on the 

coverage bands (sub-1GHz /1 800 MHz) 

80% population coverage obligation 

Telkom Mobile follows a detailed link budget (discussed in the calculation approach for 20a), 

RF planning (using modelling tools, such as TEOCO described in III Construction of the 

Network 1.2), and optimisation plans to identify new site builds or existing sites for upgrade. 

This means that based on coverage (i.e., geographical site size), and capacity objectives (i.e., 

5 MHz at cell edge), suitable new sites are selected for build or existing sites are identified for 

upgrade. Frequency bands and allocated spectrum (channel bandwidth) are then selected 

according to the required services and assigned coverage and/or capacity bands are selected. 

5 Mbps at the edge obligation 

Telkom Mobile utilises a three-step modelling approach to identify to what extent Telkom 

Mobile’s current capacity spectrum can achieve the obligation, and to determine the site-
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deployments where 2 600 MHz is required to achieve the obligation by offloading users from 

coverage and existing capacity bands: 

Step 1: Cell edge load estimation is utilised by referring to the current LTE 1 800MHz network 

snapshot, allowing for identification of the 5Mbps experience. This estimation results 

in an example graph similar to Figure V - 108 below, which allows for the calculation 

of the cell load required to reach the 5Mbps target within a load limit /threshold (that 

should not be exceeded) set at 75%. 

 
Figure V - 108 Example: Required cell load to achieve 5Mbps based on user downlink average 

throughput 

Step 2: Next, a “number of users” estimations is conducted through investigating the 1 

800MHz FDD cells adhering to the stated 75% threshold and achieving a throughput 

of 5Mbps. This allows for the determination of the number of users supported by 

these parameters as depicted in the example in Figure V - 109 below where 27 users 

can be supported at the cell edge on a 10MHz carrier. 

 
Figure V - 109 Example comparison of users and throughput within the 75% utilization threshold 

Step 3: Lastly, user distribution is calculated by using population covered per sector 

(geographical census data and GIS tools), an assumed Telkom Mobile market share, 

the “number of users” estimation as calculated in step 2 and Telkom Mobile’s 

frequency layering model (see below on Telkom’s frequency layering model for 

details). Numbers of users are distributed into the 2 300 MHz, 2 100 MHz, 1 800 MHz, 



CONFIDENTIAL 

Telkom: Application to participate in the Spectrum Auction – Appendix B Technical Information 

PAGE 219 APPENDIX B - TECHNICAL INFORMATION 

and sub-1 GHz layers per site.  Where the numbers of distributed users exceed the 

threshold (the previous example indicated a limit of 27 users, therefore for user 28 

and above), then 2 600MHz deployment is modelled. 2 600 MHz has also been set 

as the highest priority band in the layering strategy to ensure efficient use of the 

spectrum. 

Frequency layering model 

Sub-1 GHz spectrum and 1 800 MHz will be considered coverage bands for Telkom 

Mobile; with the 2 300 MHz, 2 600 MHz and 3 500 MHz considered capacity bands 

(but may also play a coverage role). A process of estimating the cell load is performed 

using (1) the existing mobile network data and (2) estimating the number of users 

and their distribution in the cell. 

This information is used together with Telkom Mobile’s Frequency Layering model. 

In this model frequency bands are represented as layers (with different priorities) 

used to facilitate the movement of users between “frequency layers” for coverage and 

capacity reasons. Based on the measured user experience, users can be moved to 

an improved area of coverage; or offloaded from coverage bands to capacity bands, 

and vice versa. This allows performance optimisation at the cell edge to achieve the 

desired user experience, e.g., 5Mbps experience - applicable to both indoor and 

outdoor sites.  Network optimisation together with feature and parameter tuning are 

regularly performed to meet RAN KPIs, improve system performance and experience 

for customers. 

The frequency layer model is further used by prioritising frequencies in support of 

services and End-User-Devices (EUDs) used by subscribers, whether for FWA, 

mobile voice or mobile data. For example, FWA services are best supported by LTE 

and NR based on TDD, while mobile voice and data services are best supported by 

FDD services. Telkom has access to both LTE-FDD, LTE-TDD and NR to best 

support a wide range of user requirements. Multiple use of the spectrum is also 

possible, and spectrum can be re-used with different technologies in different 

deployment scenarios, such as: 

 700/800 MHz - 5G /LTE FDD 

 1 800 MHz - LTE FDD/GSM 

 2 100 MHz - LTE FDD/UMTS 

 2 600 MHz - 5G NR/ LTE TDD 

 2 300 MHz - 5G NR/ LTE TDD 

FWA, mobile voice and mobile data services are enabled by means of handsets and 

routers consisting of a vast range of different devices offering functionality at different 

price points. All devices connect seamlessly to the mobile network across the entire 

country.  
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Conclusion 

In summary, Telkom Mobile acknowledges that in meeting this obligation, sites consisting of 

FDD sub-1GHz /1 800MHz will require offload at its cell centre to achieve a 5Mbps experience 

at the cell edge. To offload the cell centre, the traffic needs to be distributed to all available 

carriers at the site, including new capacity bands such as 2600 M Hz if Telkom acquires usage 

of that band. 

A comprehensive, end-to-end OSS is in place to monitor the mobile network, to minimise any 

impact to users by closely monitoring key system performance metrics to pre-empt any system 

anomalies and to address them timeously. 

KEY MESSAGES 

 Telkom Mobile is confident that implementation of our deployment plan detailed in the technical submission 

will ensure we meet all required functional efficiencies / obligations: 

‒ 80% population coverage: our network deployment plan will enhance population coverage to 82% by the 

end of Year Five  

‒ 5Mbps at the cell edge - due to the cell edge throughput being considered on the coverage bands (800/1 

800MHz), Telkom Mobile will utilise a three-step approach in identifying whether capacity bands, such as 

2 600 MHz is required to achieve the obligation by offloading users from coverage (and capacity) bands 

 Sophisticated and modern modelling beam propagation tools were deployed together with Telkom's well 

defined planning processes to define the plan, as described in section 

20d. Economic efficiency  

Economic efficiency defines the monetary gain in terms of revenue, profit, and value which 

the licensee derives from that portion of spectrum. The below defines the value uplift of the 

Nominal Spectrum Business Plan using associated sensitivity analysis, in comparison to the 

base case of “no spectrum”. The Business Plan for the nominal case as well as the modelled 

low band and mid band sensitivity cases all have positive NPV outcomes. 

Telkom Mobile’s Business Plan approach 

As detailed in the IV - Business Plan section 1 and in the deployment plan in section 2, Telkom 

Mobile’s Business Plan modelling consists of three components that inform the accompanying 

Business Plan, Financial Plan and Technical Plan contained in this submission: 

i. The “Nominal Spectrum Plan” represents the spectrum Telkom Mobile has 

modelled as acquiring in the upcoming auction process viz.;  

‒ 4x5 MHz in 800 MHz band (generic lots), i.e., all lots excluding Lot 9 

‒ 2x10 MHz in 2 600 MHz band, and 

‒ 1x2MHz in 3 500 MHz band 
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ii. The baseline refers to existing licenced spectrum holdings excluding temporary 

spectrum68, and is used to convey the economic and strategic imperative of additional 

spectrum for Telkom Mobile 

and, 

iii. Sensitivity analyses performed on the above scenario containing a;  

‒ ‘Low band sensitivity analysis’ using 700 MHz: For this part of the sensitivity 

analysis, the 4x5 MHz in 800 MHz is replaced with 4x5 MHz in the 700 MHz 

band in a technology agnostic manner, and 

‒ ‘Mid band sensitivity analysis’ using 3 500 MHz: For this part of the sensitivity 

analysis, the 2x10 MHz in 2 600 MHz is replaced with 2x10 MHz in the 3 500 

MHz band also following a technology agnostic approach, where LTE/4G is 

modelled as the worst-case performance scenario (as there will be upside in 

deploying 5G going forward) 

This approach was followed to ensure Telkom Mobile will be eligible / qualify to bid on all 

potential spectrum Lot combinations available to Telkom Mobile, given that the outcomes of 

auction bidding processes are not typically assured.   

The Nominal Spectrum Business Plan modelling incorporates both existing operations (i.e., 

current network, spectrum holdings, technical and commercial operations) and the future 

operations to support the enablement of new potential spectrum.   

All our modelling assumes that Digital Dividend progress will free up spectrum for utilisation 

as at the date of deployment used in our Business Plan. 

Overview of Nominal Business Plan results 

The outputs of the Nominal Spectrum Plan scenario are presented in Table V - 107. 

Table V - 107 Nominal spectrum scenario 3-year business plan (ZAR million) 

 Notes FY22 FY23 FY24 CAGR 

Revenue 1 22,988 26,596 29,714 14%  

OPEX 2  (5,814)  (6,578)  (7,057) 10% 

EBITDA (incl. TP69, excl. IFRS16) 1,2 4,987 6,401 7,949 26%  

EBITDA (incl TP, incl IFRS 16) 1, 2 6,006 7,514 9,136  23%  

CAPEX 2, 3, 4 (5,578) (4,494) (3,500) (21%) 

Acquisition of the nominal spectrum, will have the following overall positive impact on Telkom 

Mobile’s Business Plan in comparison to the baseline “no spectrum” case: 

 No revenue uplift over 3 years – it is assumed that revenue will remain the same for 

all scenarios, as Telkom Mobile plans to continue with the “lead with data, disrupt 

with voice” strategy 

                                                

68 The COVID-19 spectrum allocated is not included as part of Telkom’s licensed spectrum 
69 Transfer pricing 
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 Total cumulative 3-year OPEX is expected to decrease by ZAR 0.7 bn,  

 Total cumulative ZAR 0.7 bn EBITDA uplift due to the OPEX improvement 

 Total cumulative 3-year CAPEX is expected to decrease by ZAR 2.4 bn 

 The acquisition of spectrum is expected to generate an incremental business value 

uplift due to the improved CAPEX and cost structure of ZAR 3.2 bn NPV 

The business case yields overall positive financial results and positions Telkom Mobile well to 

further advance national broadband objectives whilst running a commercially sustainable 

business and continuing to exert competitive pressure in the market. 

Sensitivity analysis 

Figure V - 110 provides an illustrative view of the expected value uplift for the Nominal 

Spectrum Plan and the ‘mid band sensitivity analysis’ using 3 500 MHz.in lieu of 2 600 MHz. 

A comparative view for 700 MHz in lieu of 800 MHz is not indicated in the graph below due to 

only marginal differences in financial outcomes. 

 
Figure V - 110 Illustrative view of the sensitivity NPV uplift 

Low band sensitivities modelled 

The impact of the sensitivity analyses performed on the low band option is detailed below:  

 No revenue uplift over 3 years – it is assumed that revenue will remain the same for 

the low band option, due to Telkom Mobile’s plans to continue with our “lead with 

data, disrupt with voice” strategy 

 Cumulative 3-year OPEX and CAPEX savings for the 700 MHz in lieu of 800 MHz, is 

minimal, if anything it will bring a marginal improvement to the overall OPEX and 

CAPEX 

 A business value uplift of ZAR 3.2 bn NPV relative to the baseline, due to no 

significant differences expected with the 700 MHz roll-out in lieu of 800 MHz (i.e., 

equal value uplift to the 800 MHz Nominal Spectrum case)  
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Mid band sensitivities modelled 

The impact of the sensitivity analyses performed on the mid band option is detailed below:  

 No revenue uplift over 3 years – it is assumed that revenue will remain the same for 

the mid band option, due to Telkom Mobile’s plans to continue with our “lead with 

data, disrupt with voice” strategy 

 Cumulative 3-year OPEX saving of ZAR 0.3bn relative to the baseline, which is ZAR 

0.4 bn higher than the 2 600 MHz Nominal Spectrum Plan 

 Cumulative 3-year network deployment CAPEX saving of ZAR 2.0bn relative to the 

baseline, which is ZAR 0.3bn lower saving than the 2 600 MHz Nominal Spectrum 

Plan 

 A business value uplift of ZAR1.8 bn NPV relative to the baseline, and ZAR 1.4bn 

lower NPV than for the 2 600 MHz Nominal Spectrum Plan 

 

KEY MESSAGES 

 Sub-1 GHz is required to deliver sought after network economics and deployment efficiencies for Telkom 

Mobile. Capacity spectrum is required to ensure that a high-speed data network can be maintained to attract 

and retain customers.  Acquisition of a mix of low-, mid-, and high-band spectrum will enable Telkom Mobile 

to become sustainably competitive and continue to grow and outperform the market – however, this would not 

be possible in the sub-optimal ‘no spectrum’ situation as referenced in the baseline. 

 The Nominal Spectrum Business Plan is expected to generate a positive NPV with an incremental business 

value uplift of ZAR 3.2 bn relative to the “no spectrum” baseline, due to the improved CAPEX and cost structure 

 Lastly, the results of the sensitivity analysis also resulted in a positive NPV: 

‒ The 'low band sensitivity analysis" for 700 MHz in lieu of 800 MHz is expected to yield only marginal 

differences in financial implications, and 

‒ The 'mid band sensitivity analysis' is expected to provide a ZAR 1.8 bn NPV uplift in comparison to the 

baseline and a ZAR 1.4 bn lower NPV for the roll-out of 3 500 MHz in lieu of 2 600 MHz 
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LIST OF ABBREVIATIONS 

1x RTT CDMA2000 1x Radio Transmission Technology 

2G 2nd Generation 

3D Three Dimensional 

3G 3rd Generation 

3GPP Third Generation Partnership Project 

5G 5th Generation 

5GC Fifth Generation Core network 

5GS 5G System 

8-PSK 8-state Phase Shift Keying 

A-SGW Access Signalling Gateway 

A3 Authentication algorithm A3 

A38 
A single algorithm performing the functions of A3 
and A8 

A5/1 Encryption algorithm A5/1 

A5/2 Encryption algorithm A5/2 

A5/X Encryption algorithm A5/0-7 

A8 Ciphering key generating algorithm A8 

AAL ATM Adaptation Layer 

AAL2 ATM Adaptation Layer type 2 

AAL5 ATM Adaptation Layer type 5 

AB Access Burst  

AC 

Access Class (C0 to C15) 

Access Condition 

Application Context 

Authentication Centre 

ACC Automatic Congestion Control 

ACELP Algebraic Code Excited Linear Prediction 

ACCH Associated Control Channel 

ACIR Adjacent Channel Interference Ratio 

ACK Acknowledgement  

ACL APN Control List 

ACLR Adjacent Channel Leakage Power Ratio  

ACM 
Accumulated Call Meter 

Address Complete Message  

ACMmax ACM (Accumulated Call Meter) maximal value 

ACRR Adjacent Channel Rejection Ratio 

ACS Adjacent Channel Selectivity  

ACU Antenna Combining Unit 

ADC 
Administration Centre 

Analogue to Digital Converter 

ADCH Associated Dedicated Channel 

ADF Application Dedicated File 

ADM 
Access condition to an EF which is under the 
control of the authority which creates this file 

ADN Abbreviated Dialling Numbers 

ADPCM Adaptive Differential Pulse Code Modulation 

AE Application Entity 

AEC Acoustic Echo Control 

AEF Additional Elementary Functions 

AESA ATM End System Address 

AFC Automatic Frequency Control 

AGCH Access Grant CHannel 

AGV Automated Guided Vehicle 

Ai Action indicator 

AI Acquisition Indicator 

AICH Acquisition Indicator Channel 

AID Application IDentifier 

AIUR Air Interface User Rate 

AK Anonymity Key 

AKA Authentication and Key Agreement 

AKI Asymmetric Key Index 

ALCAP Access Link Control Application Protocol 

ALSI Application Level Subscriber Identity 

ALW ALWays 

AM Acknowledged Mode 

AMF Authentication Management Field 

AMN Artificial Mains Network 
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AMR Adaptive Multi Rate 

AMR-WB Adaptive Multi Rate Wide Band 

AN Access Network 

ANP Access Network Provider 

AoC Advice of Charge 

AoCC Advice of Charge Charging 

AoCI Advice of Charge Information  

AP Access preamble 

APDU Application Protocol Data Unit 

API Application Programming Interface 

APN Access Point Name 

AR Augmented Reality 

ARFCN Absolute Radio Frequency Channel Number 

ARP Address Resolution Protocol 

ARQ Automatic Repeat ReQuest 

ARR Access Rule Reference 

AS Access Stratum 

ASC Access Service Class 

ASCI Advanced Speech Call Items  

ASE Application Service Element 

ASN.1 Abstract Syntax Notation One 

AT command ATtention Command 

ATM Asynchronous Transfer Mode 

ATR Answer to Reset  

ATT (flag) Attach 

AU Access Unit 

AuC Authentication Centre 

AUT(H) Authentication 

AUTN Authentication token 

AWGN Additive White Gaussian Noise 

B-ISDN Broadband ISDN 

BA BCCH Allocation  

BAIC Barring of All Incoming Calls  

BAOC Barring of All Outgoing Calls  

BC Band Category 

BCC Base Transceiver Station (BTS) Colour Code 

BCCH Broadcast Control Channel  

BCD Binary Coded Decimal 

BCF Base station Control Function  

BCFE Broadcast Control Functional Entity 

BCH Broadcast Channel  

BCIE Bearer Capability Information Element  

BDN Barred Dialling Number 

BER 
Bit Error Ratio 

Basic Encoding Rules (of ASN.1) 

BFI Bad Frame Indication  

BG Border Gateway 

BGT Block Guard Time 

BI all Barring of Incoming call  

BIC Baseline Implementation Capabilities 

BIC-Roam 
Barring of Incoming Calls when Roaming outside 
the home PLMN country  

BID Binding Identity 

BLER Block Error Ratio 

Bm Full-rate traffic channel  

BMC Broadcast/Multicast Control 

BN Bit Number  

BO all Barring of Outgoing call  

BOC Bell Operating Company 

BOIC Barring of Outgoing International Calls  

BOIC-exHC 
Barring of Outgoing International Calls except 
those directed to the Home PLMN Country  

BPSK Binary Phase Shift Keying 

BS 

Base Station 

Basic Service (group) 

Bearer Service 

BSG Basic Service Group 

BSC Base Station Controller 

BSIC Base transceiver Station Identity Code  
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BSIC-NCELL BSIC of an adjacent cell 

BSR Buffer Status Report 

BSS Base Station Subsystem 

BSSAP Base Station Subsystem Application Part 

BSSGP Base Station Subsystem GPRS Protocol 

BSSMAP 
Base Station Subsystem Management Application 
Part 

BSSOMAP 
Base Station Subsystem Operation and 
Maintenance Application Part  

BTFD Blind Transport Format Detection 

BTS  Base Transceiver Station 

BVC BSS GPRS Protocol Virtual Connection 

BVCI BSS GPRS Protocol Virtual Connection Identifier  

BW Bandwidth 

BWT Block Waiting Time 

C Conditional 

C- Control- 

C/I Carrier-to-Interference Power Ratio 

CA Carrier Aggregation 

C-APDU Command APDU 

C-RNTI Cell Radio Network Temporary Identity 

C-TPDU Command TPDU 

CA 

Capacity Allocation  

Cell Allocation 

Certification Authority 

CAA Capacity Allocation Acknowledgement  

CAD Card Acceptance Device 

CAI Charge Advice Information 

CAMEL 
Customised Application for Mobile network 
Enhanced Logic 

CAP CAMEL Application Part 

CAZAC Constant Amplitude Zero Auto-Correlation 

CB Cell Broadcast 

CBC 
Cell Broadcast Centre  

Cipher Block Chaining 

CBCH Cell Broadcast CHannel 

CBMI Cell Broadcast Message Identifier  

CBR Constant Bit Rate 

CBS Cell Broadcast Service 

CC 

Call Control 

Country Code 

Cryptographic Checksum 

Component Carrier 

CC/PP Composite Capability/Preference Profiles 

CCBS Completion of Calls to Busy Subscriber 

CCCH Common Control Channel 

CCE Control Channel Element 

CCF Call Control Function 

CCH Control Channel  

CCI Capability / Configuration Identifier 

CCITT 
Comité Consultatif International Télégraphique et 
Téléphonique (The International Telegraph and 
Telephone Consultative Committee) 

CCK Corporate Control Key 

CCM 
Certificate Configuration Message 

Current Call Meter 

CCO Cell Change Order 

CCP Capability/Configuration Parameter 

CCPCH Common Control Physical Channel 

Cct Circuit  

CCTrCH Coded Composite Transport Channel 

CD 
Capacity Deallocation  

Collision Detection 

CDA Capacity Deallocation Acknowledgement 

CDCH Control-plane Dedicated CHannel 

CDMA Code Division Multiple Access 

CDN Coupling/Decoupling Network 

CDR Charging Data Record 

CDUR Chargeable DURation 
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CED called station identifier 

CEIR Central Equipment Identity Register 

CEND end of charge point 

CEPT 
Conférence des administrations Européennes des 
Postes et Telecommunications 

CF 
Conversion Facility 

all Call Forwarding services 

CFB Call Forwarding on mobile subscriber Busy 

CFN Connection Frame Number 

CFNRc 
Call Forwarding on mobile subscriber Not 
Reachable 

CFNRy Call Forwarding on No Reply  

CFU Call Forwarding Unconditional 

CGI Common Gateway Interface 

 Cell Global Identifier 

CHAP Challenge Handshake Authentication Protocol 

CHP CHarging Point 

CHV Card Holder Verification information 

CI 
Cell Identity 

CUG index 

CID Cell-ID (positioning method) 

CIM Common Information Model 

CIR Carrier to Interference Ratio  

CK Cipher Key 

CKSN Ciphering Key Sequence Number  

CLA CLAss 

CLI Calling Line Identity 

CLIP Calling Line Identification Presentation 

CLIR Calling Line Identification Restriction 

CLK Clock 

CM Connection Management 

CMAS Commercial Mobile Alert Service 

CMC Connection Mobility Control 

CMD Command 

CMIP Common Management Information Protocol 

CMISE Common Management Information Service 

CMM Channel Mode Modify  

CN 
Core Network 

Comfort Noise 

CNAP Calling Name Presentation 

CNG Calling Tone 

CNL Co-operative Network List  

CNTR Counter 

CLNP Connectionless network protocol  

CLNS Connectionless network service 

COLI COnnected Line Identity 

COLP COnnected Line identification Presentation  

COLR COnnected Line identification Restriction  

COM COMplete 

CONNACK Connect Acknowledgement 

CONS Connection-oriented network service 

CORBA Common Object Request Broker Architecture 

CP Cyclic prefix 

CP-Admin 
Certificate Present (in the MExE SIM)-
Administrator 

CP-TP Certificate Present (in the MExE SIM)-Third Party  

CPBCCH COMPACT Packet BCCH 

CPICH Common Pilot Channel 

CPCH Common Packet Channel 

CPCS Common Part Convergence Sublayer 

CPS Common Part Sublayer 

CPU Central Processing Unit 

C-plane Control Plane 

C/R Command/Response field bit 

CQI Channel Quality Indicator 

CRC Cyclic Redundancy Check 

CRE Call Ree-establishment procedure 

CRNC Controlling Radio Network Controller 

CS-GW Circuit Switched Gateway 
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CS 
Circuit Switched 

Coding Scheme  

CSCF Call Server Control Function 

CSD Circuit Switched Data 

CSE Camel Service Environment 

CSG Closed Subscriber Group 

CSGID Closed Subscriber Group Identity 

CSI Channel State Information 

CSPDN Circuit Switched Public Data Network  

CT 

Call Transfer supplementary service 

Channel Tester 

Channel Type 

CTCH Common Traffic Channel 

CTDMA Code Time Division Multiple Access 

CTFC Calculated Transport Format Combination 

CTM Cellular Text telephone Modem 

CTR Common Technical Regulation  

CTS Cordless Telephony System 

CUG Closed User Group  

CW 
Call Waiting 

Continuous Wave (unmodulated signal) 

CWI Character Waiting Integer 

CWT Character Waiting Time 

C-RNTI Cell RNTI 

DAC Digital to Analog Converter 

DAD Destination ADress 

DAM DECT Authentication Module 

DB Dummy Burst 

DC 
Dedicated Control (SAP) 

Direct Current 

DCA Dynamic Channel Allocation 

DCCH Dedicated Control Channel 

DCE Data Circuit terminating Equipment 

DCF Data Communication Function 

DCH Dedicated Channel  

DCI Downlink Control Information 

DCK Depersonalisation Control Key 

DCN Data Communication Network 

DCS Data Coding Scheme 

DCS1800 Digital Cellular Network at 1800MHz 

DC-HSDPA Dual Cell HSDPA 

DDI Direct Dial In 

DDoS Distributed Denial of Service 

DECT Digital Enhanced Cordless Telecommunications 

DET Detach  

DES Data Encryption Standard 

DF Dedicated File 

DFT Discrete Fourier Transformation 

DHCP Dynamic Host Configuration Protocol 

DHO Diversity Handover 

diff-serv Differentiated services 

DISC Disconnect 

DL 
Data Layer 

Downlink (Forward Link) 

DLCI Data Link Connection Identifier 

DLD Data Link Discriminator 

DL-SCH Downlink Shared channel 

Dm 
Control channel (ISDN terminology applied to 
mobile service) 

DMR Digital Mobile Radio 

DMTF Distributed Management Task Force 

DN Destination Network 

DNIC Data Network Identifier 

DNS Directory Name Service 

DO Data Object 

DP Dial/Dialled Pulse 

DPCCH Dedicated Physical Control Channel 

DPCH Dedicated Physical Channel 

DPDCH Dedicated Physical Data Channel 
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DRAC Dynamic Resource Allocation Control 

DRB Data Radio Bearer 

DRNC Drift Radio Network Controller 

DRNS Drift RNS  

DRX Discontinuous Reception 

DS-CDMA Direct-Sequence Code Division Multiple Access 

DSAC Domain Specific Access Control  

DSCH Downlink Shared Channel  

DSE Data Switching Exchange 

DSI Digital Speech Interpolation 

DSS1 Digital Subscriber Signalling No1 

DTAP Direct Transfer Application Part 

DTCH Dedicated Traffic Channel 

DTE Data Terminal Equipment 

DTMF Dual Tone Multiple Frequency 

DTT Digital Terrestrial Television 

DTX Discontinuous Transmission 

DUT Device Under Test 

DwPTS Downlink Pilot Timeslot 

E-CID Enhanced Cell-ID (positioning method) 

E-GGSN Enhanced GGSN 

E-HLR Enhanced HLR 

E-RAB E-UTRAN Radio Access Bearer 

E-SMLC Enhanced Serving Mobile Location Centre 

E-TM E-UTRA Test Model 

E2E End-to-End 

EA External Alarms 

EAB Extended Access Barring 

EAP Extensible Authentication Protocol 

EARFCN 
E-UTRA Absolute Radio Frequency Channel 
Number 

EBSG Elementary Basic Service Group  

ECB Electronic Code-book  

ECC 
Emergency Call Code 

Elliptic Curve Cryptography 

ECEF Earth Centred, Earth Fixed 

EC-EGPRS 
Extended Coverage EGPRS [deprecated: 
replaced by EC-GSM-IoT] 

ECGI E-UTRAN Cell Global Identifier 

EC-GSM-IoT Extended Coverage GSM Internet of Things 

ECI Earth-Centered-Inertial 

ECM 
Error Correction Mode (facsimile) 

EPS Connection Management 

Ec/No 
Ratio of energy per modulating bit to the noise 
spectral density 

ECSD Enhanced CSD 

ECT Explicit Call Transfer supplementary service 

ECTRA 
European Committee of Telecommunications 
Regulatory Affairs 

EDC Error Detection Code byte 

EDGE Enhanced Data rates for GSM Evolution 

eDRX Extended Discontinous Reception 

EEL Electric Echo Loss  

EF Elementary File (on the UICC) 

EFR Enhanced Full Rate 

EFS Error free seconds 

EGPRS Enhanced GPRS 

EHPLMN Equivalent Home PLMN 

EIR 
Equipment Identity Centre 

Equipment Identity Register 

EIRP Equivalent Isotropic Radiated Power 

EL Echo Loss 

EF Elementary File 

EM Element Manager 

eMBB Enhanced MBB 

EMC ElectroMagnetic Compatibility 

eMLPP enhanced Multi-Level Precedence and Pre-
emption 

EMMI Electrical Man Machine Interface 
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eNB 
E-UTRAN Node B 

evolved Node B 

EP Elementary Procedure 

EPA Extended Pedestrian A model 

EPC 
Enhanced Power Control 

Evolved Packet Core 

EPRE Energy Per Resource Element 

E-UTRA 
Evolved UTRA 

Evolved Universal Terrestrial Radio Access 

E-UTRAN 
Evolved UTRAN 

Evolved Universal Terrestrial Radio Access 
Network 

EPS Evolved Packet System 

EPCCH Enhanced Power Control Channel 

EPROM Erasable Programmable Read Only Memory 

ERP 
Ear Reference Point 

Equivalent Radiated Power 

ERR Error 

ESD Electrostatic discharge 

ETNS European Telecommunications Numbering Space 

ETR ETSI Technical Report 

ETS European Telecommunication Standard 

ETSI European Telecommunications Standards Institute 

etu elementary time unit 

ETU Extended Typical Urban model 

ETWS Earthquake and Tsunami Warning System 

EUI End-User Identity 

EVA Extended Vehicular A model 

EVM Error Vector Magnitude 

FA 
Full Allocation 

Fax Adaptor 

FAC Final Assembly Code 

FACCH Fast Associated Control CHannel  

FACCH/F Fast Associated Control Channel/Full rate 

FACCH/H Fast Associated Control Channel/Half rate  

FACH Forward Access Channel 

FAUSCH Fast Uplink Signalling Channel 

FAX Facsimile 

FB Frequency correction Burst 

FBI Feedback Information 

FCC Federal Communications Commission 

FCCH Frequency Correction CHannel 

FCI File Control Information  

FCP File Control Parameter 

FCS Frame Check Sequence 

FDD Frequency Division Duplex 

FDM Frequency Division Multiplex 

FDMA Frequency Division Multiple Access 

FDN Fixed Dialling Number 

FDR False transmit format Detection Ratio 

FEC Forward Error Correction 

FER Frame Erasure Rate, Frame Error Rate 

FFS For Further Study 

FFT Fast Fourier Transformation 

FH Frequency Hopping 

FLO Flexible Layer One 

FM Fault Management  

FMC Fixed Mobile Convergence 

FN Frame Number 

FNUR Fixed Network User Rate  

FP Frame Protocol  

FPLMN Forbidden PLMN 

FR Full Rate 

FRC Fixed Reference Channel 

FTAM File Transfer Access and Management  

ftn forwarded-to number 

G-RNTI GERAN Radio Network Temporary Identity 

GAGAN GPS Aided Geo Augmented Navigation 

GBR Guaranteed Bit Rate 
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GC General Control (SAP) 

GCR Group Call Register 

GERAN GSM EDGE Radio Access Network 

GGSN Gateway GPRS Support Node 

GID1 Group Identifier (level 1) 

GID2 Group Identifier (level 2) 

GLONASS 
GLObal'naya NAvigatsionnaya Sputnikovaya 
Sistema (Engl.: Global Navigation Satellite 
System) 

GMLC Gateway Mobile Location Centre 

GMM GPRS Mobility Management 

GMSC Gateway MSC 

GMSK Gaussian Minimum Shift Keying 

GNSS Global Navigation Satellite System 

GP Guard Period 

GPA GSM PLMN Area 

GPRS General Packet Radio Service 

GPS Global Positioning System 

GRA GERAN Registration Area 

GSA GSM System Area 

GSIM GSM Service Identity Module 

GSM Global System for Mobile communications 

GSN GPRS Support Nodes 

GT Global Title 

GTP GPRS Tunneling Protocol 

GTP-U GPRS Tunnelling Protocol for User Plane 

GTT Global Text Telephony  

GUMMEI Globally Unique MME Identifier 

GUP 3GPP Generic User Profile 

H-CSCF Home CSCF 

HANDO Handover 

HARQ Hybrid ARQ, Hybrid Automatic Repeat Request 

HCS Hierarchical Cell Structure 

HDLC High Level Data Link Control  

HE Home Environment 

HE-VASP Home Environment Value Added Service Provider 

HF Human Factors 

HFN HyperFrame Number 

HHO Hard Handover 

HLC High Layer Compatibility 

HLR Home Location Register 

HN Home Network 

HO Handover 

HOLD Call hold 

HPLMN Home Public Land Mobile Network 

HPS Handover Path Switching 

HPU Hand Portable Unit 

HR Half Rate 

HRPD CDMA2000 High Rate Packet Data 

HRR Handover Resource Reservation 

HSCSD High Speed Circuit Switched Data 

HSDPA High Speed Downlink Packet Access 

HSN Hopping Sequence Number 

HSPA High Speed Packet Access 

HSS Home Subscriber Server 

HSUPA High Speed Uplink Packet Access 

HTTP Hyper Text Transfer Protocol 

HTTPS 
Hyper Text Transfer Protocol Secure (https is 
http/1.1 over SSL, i.e., port 443) 

HU Home Units 

I-Block Information Block 

I-ETS Interim European Telecommunications Standard 

I/O Input/Output 

I Information frames (RLP) 

IA Incoming Access (closed user group SS) 

IAM Initial Address Message 

IC 
Integrated Circuit 

Interlock Code (CUG SS) 

IC (pref) Interlock Code of the preferential CUG 
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ICB Incoming Calls Barred (within the CUG) 

ICC Integrated Circuit Card  

ICCID Integrated Circuit Card Identification 

ICD Interface Control Document 

ICGW Incoming Call Gateway  

ICI Incoming Call Information 

ICIC Inter-Cell Interference Coordination 

ICM In-Call Modification 

ICMP Internet Control Message Protocol  

ICS In-Channel Selectivity 

ICT Incoming Call Timer 

ID Identifier 

IDFT Inverse Discrete Fourier Transform 

IDL Interface Definition Language 

IDN Integrated Digital Network 

IDNNS Intra Domain NAS Node Selector 

IE Information Element 

IEC International Electrotechnical Commission  

IED Information Element Data 

IEEE Institute of Electrical and Electronics Engineers 

IEI Information Element Identifier  

IEIDL Information Element Identifier Data Length 

IETF Internet Engineering Task Force 

IF Infrastructure  

IFD Interface Device 

IFOM IP FlOw Mobility 

IFS Information Field Sizes 

IFSC Information Field Size for the UICC 

IFSD Information Field Size for the Terminal 

IHOSS Internet Hosted Octet Stream Service 

IIOP Internet Inter-ORB Protocol 

IK Integrity key 

IM 
Intermodulation 

IP Multimedia 

IMA Inverse Multiplexing on ATM 

IMC IMS Credentials 

IMEI International Mobile Equipment Identity 

IMGI International mobile group identity  

IMPI IP Multimedia Private Identity 

IMPU IP Multimedia PUblic identity 

IMS IP Multimedia Subsystem 

IMSI International Mobile Subscriber Identity 

IMT-2000 International Mobile Telecommunications 2000 

IMUN International Mobile User Number 

IN 
Intelligent Network 

Interrogating Node 

INAP Intelligent Network Application Part 

INF INFormation field 

IoT Internet of Things 

IP Internet Protocol 

IP-CAN IP-Connectivity Access Network 

IP-M IP Multicast 

IPv4 Internet Protocol Version 4 

IPv6 Internet Protocol Version 6 

IR Infrared 

IRP Integration Reference Point 

IS Interface Specification 

ISC International Switching Centre 

ISCP Interference Signal Code Power 

ISDN Integrated Services Digital Network  

ISIM IM Services Identity Module 

ISO International Organisation for Standardisation 

ISP Internet Service Provider 

ISUP ISDN User Part 

IT Information Technology 

ITC Information Transfer Capability 

ITU International Telecommunication Union 

ITU-R Radiocommunication Sector of the ITU 

IUI International USIM Identifier  
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IUT Implementation Under Test 

IWF InterWorking Function  

I-WLAN Interworking WLAN 

IWMSC InterWorking MSC 

IWU Inter Working Unit 

JAR file Java Archive File 

JCRE Java Card™ Run Time Environment 

JD Joint Detection 

JNDI Java Naming Directory Interface 

JP Joint Predistortion 

JPEG Joint Photographic Experts Group 

JTAPI Java Telephony Application Programming 
Interface 

JVM Java™ Virtual Machine 

k Windows size 

K Constraint length of the convolutional code 

 USIM Individual key 

kbps kilo-bits per second 

Kc Ciphering key 

Ki Individual subscriber authentication key 

KPI Key Performance Indicator 

KSI Key Set Identifier 

ksps kilo-symbols per second 

L1 Layer 1 (physical layer) 

L2 Layer 2 (data link layer) 

L2ML Layer 2 Management Link 

L2R Layer 2 Relay 

L2R BOP L2R Bit Orientated Protocol 

L2R COP L2R Character Orientated Protocol 

L3 Layer 3 (network layer) 

LA Location Area 

LAC 
Link Access Control 

Location Area Code 

LAI Location Area Identity 

LAN Local Area Network 

LAPB Link Access Protocol Balanced 

LAPDm Link Access Protocol on the Dm channel 

LATA Local Access and Transport Area 

LAU Location Area Update 

LB Load Balancing 

LCD Low Constrained Delay  

LCG Logical Channel Group 

LCN Local Communication Network 

LCP Link Control Protocol 

LCR Low Chip Rate 

LCS Location Services 

LCSC LCS Client 

LCSS LCS Server 

LE Local Exchange 

LEN LENgth 

LI 

Language Indication  

Lawful Interception 

Length Indicator 

Line Identity 

LIPA Local IP Access 

LLC 
Logical Link Control 

Low Layer Compatibility 

Lm Traffic channel with capacity lower than a Bm 

LMSI Local Mobile Station Identity 

LMU Location Measurement Unit 

LN Logical Name 

LNA Low Noise Amplifier 

LND Last Number Dialled 

LNS L2TP Network Server 

LPLMN Local PLMN 

LPP LTE Positioning Protocol 

LPPa LTE Positioning Protocol Annex 

LR 
Location Register 

Location Registration 



CONFIDENTIAL 

Telkom: Application to participate in the Spectrum Auction – List of Abbreviations 

PAGE 241 

  

LSA Localised Service Area 

LSB Least Significant Bit  

LSTR Listener SideTone Rating 

LTE 
Local Terminal Emulator 

Long Term Evolution 

LTZ Local Time Zone  

LU 
Local Units 

Location Update 

LV Length and Value  

M Mandatory 

M Mandatory 

MA 
Mobile Allocation 

Multiple Access 

MAC 

Medium Access Control (protocol layering 
context) 

Message authentication code (encryption context) 

MAC-A 
MAC used for authentication and key agreement 
(TSG T WG3 context) 

MAC-I 
MAC used for data integrity of signalling 
messages (TSG T WG3 context) 

MACN Mobile Allocation Channel Number 

MAF Mobile Additional Function 

MAH Mobile Access Hunting supplementary service  

MAHO Mobile Assisted Handover 

MAI Mobile Allocation Index 

MAIO Mobile Allocation Index Offset 

MAP Mobile Application Part 

MBB Mobile Broadband 

MBMS Multimedia Broadcast and Multicast Service 

MBSFN 
Multimedia Broadcast multicast service Single 
Frequency Network 

MCC Mobile Country Code 

MCCH Multicast Control Channel 

MCE Multi-cell/multicast Coordination Entity 

MCH Multicast channel 

MCI 
Malicious Call Identification supplementary 
service  

MCML Multi-Class Multi-Link PPP 

Mcps Mega-chips per second 

MCS Modulation and Coding Scheme 

MCU Media Control Unit 

MD Mediation Device 

MDL (mobile) Management (entity) - Data Link (layer) 

MDS Multimedia Distribution Service 

MDT Minimization of Drive Tests 

ME 
Maintenance Entity 

Mobile Equipment  

MEF Maintenance Entity Function 

MEHO Mobile evaluated handover 

MER Message Error Ratio 

MExE Mobile Execution Environment 

MF 
Master File 

MultiFrame 

MGCF Media Gateway Control Function 

MGCP Media Gateway Control Part 

MGT Mobile Global Title 

MGW Media GateWay 

MHEG 
Multimedia and Hypermedia Information Coding 
Expert Group 

MHS Message Handling System 

MIB 
Management Information Base 

Master Information Block 

MIC Mobile Interface Controller 

MIM Management Information Model 

MIMO Multiple Input Multiple Output 

MIP Mobile IP 

MIPS Million Instructions Per Second 

MLC Mobile Location Centre 

MM Man Machine 



CONFIDENTIAL 

Telkom: Application to participate in the Spectrum Auction – List of Abbreviations 

PAGE 242 

  

Mobility Management 

Multimedia 

MME Mobile Management Entity 

MMI Man Machine Interface 

mMTC Massive MTC 

MNC Mobile Network Code 

MNO Mobile Network Operator 

MNP Mobile Number Portability 

MO Mobile Originated 

MO-LR Mobile Originating Location Request  

MO-SMS Mobile Originated Short Message Service 

MOHO Mobile Originated Handover 

MOS Mean Opinion Score 

MoU Memorandum of Understanding 

MP Multi-link PPP 

MPEG Moving Pictures Experts Group  

MPH 
(mobile) Management (entity) - PHysical (layer) 
[primitive] 

MPTY MultiParTY  

MRF Media Resource Function 

MRP Mouth Reference Point 

MS Mobile Station 

MSA MCH Subframe Allocation 

MSB Most Significant Bit 

MSC Mobile Switching Centre 

MSCM Mobile Station Class Mark 

MSCU Mobile Station Control Unit 

MSD Maximum Sensitivity Degradation 

MSE MExE Service Environment 

MSID Mobile Station Identifier 

MSD Maximum Sensitivity Degradation 

MSI MCH Scheduling Information 

MSIN Mobile Station Identification Number 

MSISDN Mobile Subscriber ISDN Number 

MSP Multiple Subscriber Profile 

MSR Multi-Standard Radio 

MSRN Mobile Station Roaming Number 

MT 
Mobile Terminated 

Mobile Termination 

MTC Machine-Type Communications 

MTCH Multicast Traffic Channel 

MT-LR Mobile Terminating Location Request  

MT-SMS Mobile Terminated Short Message Service 

MTM Mobile-To-Mobile (call) 

MTP Message Transfer Part 

MTP3-B Message Transfer Part level 3 

MTU Maximum Transfer Unit 

MU Mark Up 

MUI Mobile User Identifier  

MUMS Multi User Mobile Station  

MVNO Mobile Virtual Network Operator 

NACC Network Assisted Cell Change 

NACK Negative Acknowledgement 

NAD Node Address byte 

NAI Network Access Identifier 

NAS Non-Access Stratum 

NBAP Node B Application Part  

NB Normal Burst 

NCELL Neighbouring (of current serving) Cell 

NBAP Node B Application Part  

NBIN A parameter in the hopping sequence  

NCC Network (PLMN) Colour Code 

NCH Notification CHannel  

NCK Network Control Key 

NCP Network Control Protocol 

NDC National Destination Code 

NDUB Network Determined User Busy  

NE Network Element 

NEF Network Element Function 
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NEHO Network evaluated handover 

NET NETwork 

NEV NEVer 

NF Network Function 

NGMN Next Generation Mobile Networks 

NI-LR Network Induced Location Request 

NIC Network Independent Clocking 

NITZ Network Identity and Time Zone 

NM Network Manager 

NMC Network Management Centre  

NMR Network Measurement Results 

NMO Network Mode of Operation 

NMS Network Management Subsystem 

NMSI National Mobile Station Identifier 

NNI Network-Node Interface 

NO Network Operator 

NP Network Performance 

NPA Numbering Plan Area 

NPI Numbering Plan Identifier 

NRI Network Resource Identifier 

NRM Network Resource Model 

NRT Non-Real Time 

NSAP Network Service Access Point 

NSAPI Network Service Access Point Identifier 

NSCK Network Subset Control Key 

NSDU Network service data unit 

NSS Network Sub System 

Nt Notification (SAP) 

NT 
Network Termination 

Non Transparent 

NTAAB New Type Approval Advisory Board 

NTDD Narrow-band Time Division Duplexing 

NUA Network User Access 

NUI 
National User / USIM Identifier 

Network User Identification 

NUP National User Part (SS7) 

NW Network 

O Optional 

O&M Operations & Maintenance 

OA Outgoing Access (CUG SS) 

OACSU Off-Air-Call-Set-Up 

OCB Outgoing Calls Barred within the CUG 

OCCCH ODMA Common Control Channel 

OCF Open Card Framework 

OCI Outgoing Call Information 

OCNG OFDMA Channel Noise Generator 

OCNS Orthogonal Channel Noise Simulator 

OCS Online Charging System 

OCT Outgoing Call Timer 

OD Optional for operators to implement for their aim 

ODB Operator Determined Barring 

ODCCH ODMA Dedicated Control Channel 

ODCH ODMA Dedicated Channel 

OLR Overall Loudness Rating 

ODMA Opportunity Driven Multiple Access 

ODTCH ODMA Dedicated Traffic Channel 

OID Object Identifier 

OFCS Offline Charging System 

OFDM 
Orthogonal Frequency Division Multiplex 

Orthogonal Frequency Division Multiplexing 

OFDMA Orthogonal Frequency Division Multiple Access 

OFM Operational Feature Monitor 

OMC Operation and Maintenance Centre 

OML Operations and Maintenance Link 

OOB Out-of-band 

OPLMN Operator Controlled PLMN (Selector List) 

OR Optimal Routeing 

ORACH ODMA Random Access CHannel 

ORLCF Optimal Routeing for Late Call Forwarding 
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OS Operations System 

OSA Open Service Access 

OSI Open System Interconnection 

OSI RM OSI Reference Model 

OSP Octet Stream Protocol 

OSP:IHOSS 
Octet Stream Protocol for Internet Hosted Octet 
Stream Service  

OTA Over-The-Air 

OTDOA Observed Time Difference of Arrival (positioning 
method) 

OTP One Time Password 

OVSF Orthogonal Variable Spreading Factor 

P-CCPCH Primary Common Control Physical Channel 

P-CPIH Primary Common Pilot Channel 

P-RNTI Paging RNTI 

P-TMSI Packet TMSI 

PA Power Amplifier 

PAPR Peak-to-Average Power Ratio 

PABX Private Automatic Branch eXchange 

PACCH Packet Associated Control Channel 

PAD Packet Assember/Disassembler 

PAGCH Packet Access Grant Channel 

PAP Password Authentication Protocol 

PAR Peak to Average Ratio  

PB Pass Band 

PBID PhoneBook IDentifier 

PBCCH Packet Broadcast Control Channel 

PBCH Physical Broadcast Channel 

PBP Paging Block Periodicity 

PBX Private Branch eXchange 

PC 
Power Control 

Personal Computer 

PCB Protocol Control Byte 

PCCC Parallel Concatenated Convolutional Code  

PCCCH Packet Common Control Channel 

PCCH Paging Control Channel 

PCDE Peak Code Domain Error 

PCell Primary Cell 

PCFICH Physical control format indicator channel 

PCG Project Co-ordination Group 

PCH Paging Channel 

PCK Personalisation Control Key 

PCM Pulse Code Modulation 

PCMCIA 
Personal Computer Memory Card International 
Association 

PCPCH Physical Common Packet Channel 

PCS Personal Communication System 

PCU Packet Control Unit 

PD 
Protocol Discriminator 

Public Data 

PDCCH Physical Downlink Control Channel 

PDCP Packet Data Convergence Protocol 

PDCH Packet Data Channel 

PDH Plesiochronous Digital Hierarchy 

PDN 
Public Data Network 

Packet Data Network 

PDP Packet Data Protocol 

PDSCH Physical Downlink Shared Channel 

PDTCH Packet Data Traffic Channel 

PDU Protocol Data Unit 

PG Processing Gain 

PH 
Packet Handler 

PHysical (layer) 

PHF Packet Handler Function 

PHI Packet Handler Interface 

PHICH Physical hybrid-ARQ indicator channel 

PHS Personal Handyphone System 

PHY Physical layer 

PhyCH Physical Channel 
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PI 
Page Indicator 

Presentation Indicator 

PICH Page Indicator Channel 

PICS Protocol Implementation Conformance Statement 

PID Packet Identification 

PIN Personal Identification Number 

PIXT 
Protocol Implementation eXtra information for 
Testing  

PKCS Public-Key Cryptography Standards 

PL Preferred Languages 

PLMN Public Land Mobile Network 

PMCH Physical Multicast Channel 

PMD Physical Media Dependent 

PMI Precoding Matrix Indicator 

PN Pseudo Noise 

PNE Présentation des Normes Européennes 

PNP Private Numbering Plan 

POI Point Of Interconnection (with PSTN)  

PoR Proof of Receipt 

POTS Plain Old Telephony Service 

PP Point-to-Point 

PPCH Packet Paging Channel 

PPE Primative Procedure Entity 

PPF Paging Proceed Flag 

PPM Parts Per Million 

PPP Point-to-Point Protocol 

PPS 
Protocol and Parameter Select (response to the 
ATR) 

PRACH 
Physical Random Access Channel 

Packet Random Access Channel 

PRB Physical Resource Block 

Pref CUG Preferential CUG 

ProSe Proximity-based Services 

PRS Positioning Reference Signal 

PS 
Packet Switched 

Location Probability 

PSC 
Primary Synchronisation Code  

Packet Scheduling 

PSCH Physical Shared Channel 

PSE Personal Service Environment 

PSM Power Saving Mode 

PSPDN Packet Switched Public Data Network 

PSTN Public Switched Telephone Network 

PTCCH Packet Timing advance Control Channel 

PTM Point-to-Multipoint 

PTM-G PTM Group Call 

PTM-M PTM Multicast 

PTP Point to point 

PU Payload Unit 

PUCCH Physical Uplink Control Channel 

PUCT Price per Unit Currency Table  

PUK PIN Unblocking Key 

PUSCH Physical Uplink Shared Channel 

PVC Permanent Virtual Circuit  

PW Pass Word 

PWS Public Warning System 

QA Q (Interface) - Adapter  

QAF Q - Adapter Function 

QAM Quadrature Amplitude Modulation 

QCI QoS Class Identifier 

QoE Quality of Experience 

QoS Quality of Service 

QPSK Quadrature (Quaternary) Phase Shift Keying 

QZSS Quasi-Zenith Satellite System 

R 
Value of Reduction of the MS transmitted RF 
power relative to the maximum allowed output 
power of the highest power class of MS (A) 

R-APDU Response APDU 

R-Block Receive-ready Block 
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R-PDCCH Relay Physical Downlink Control Channel 

R-SGW Roaming Signalling Gateway 

R-TPDU Response TPDU 

R99 Release 1999 

RA 
Routing Area 

Random mode request information field 

RA-RNTI Random Access RNTI 

RAB 
Radio Access Bearer  

Random Access Burst 

RAC Routing Area Code 

RACH Random Access Channel 

RADIUS Remote Authentication Dial In User Service 

RAI Routing Area Identity 

RAN Radio Access Network 

RANAP Radio Access Network Application Part  

RAND RANDom number (used for authentication) 

RAT Radio Access Technology 

RAU Routing Area Update 

RB Radio Bearer 

RBC Radio Bearer Control 

RBER Residual Bit Error Ratio 

RDF Resource Description Format 

RDI Restricted Digital Information 

RE Resource Element 

REC RECommendation 

REG Resource Element Group 

REJ REJect(ion) 

REL RELease 

Rel-4 Release 4 

Rel-5 Release 5 

REQ REQuest  

RES 

user RESponse 

64-bit signed RESponse that is the output of the 
function f2 in a 3G AKA 

RET Remote Electrical Tilting 

RETAP Remote Electrical Tilting Application Part 

RF Radio Frequency 

RFC 
Request for Comments 

Radio Frequency Channel 

RFCH Radio Frequency Channel 

RFE Routing Functional Identity 

RFN Reduced TDMA Frame Number 

RFU Reserved for Future Use 

RI Rank Indication 

RIM RAN Information Management 

RL Radio Link 

RLC Radio Link Control  

RLCP Radio Link Control Protocol 

RLP Radio Link Protocol 

RLR Receiver Loudness Rating 

RLS Radio Link Set 

RMS Root Mean Square (value) 

RN Relay Node 

RNC Radio Network Controller  

RNL Radio Network Layer 

RNS Radio Network Subsystem  

RNSAP Radio Network Subsystem Application Part  

RNTABLE Table of 128 integers in the hopping sequence 

RNTI Radio Network Temporary Identity 

ROHC Robust Header Compression 

RPLMN Registered Public Land Mobile Network 

RPOA Recognised Private Operating Agency 

RR Radio Resources 

RRC Radio Resource Control 

RRM Radio Resource Management  

RS Reference Symbol 

RSA Algorithm invented by Rivest, Adleman and Shamir 

RSCP Received Signal Code Power 

RSE Radio System Entity 
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RSL Radio Signalling Link 

RSRQ Reference Signal Received Quality 

RSSI Received Signal Strength Indicator 

RST Reset 

RSTD Reference Signal Time Difference 

RSVP Resource ReserVation Protocol 

RSZI Regional Subscription Zone Identity 

RT Real Time 

RTE Remote Terminal Emulator 

RTP Real Time Protocol 

RU Resource Unit 

RWB Resolution Bandwidth 

RX Receive  

RXLEV Received signal level 

RXQUAL Received Signal Quality 

S1AP S1 Application Protocol 

S1-MME S1 for the control plane 

S1-U S1 for the user plane 

S-Block Supervisory Block 

S-CCPCH Secondary Common Control Physical Channel 

S-CPICH Secondary Common Pilot Channel 

S-CSCF Serving CSCF 

S-GW Serving Gateway 

S-RNTI SRNC Radio Network Temporary Identity 

S-TMSI SAE Temporary Mobile Station Identifier 

SAAL Signalling ATM Adaptation Layer 

SABM Set Asynchronous Balanced Mode 

SACCH Slow Associated Control Channel 

SACCH/C4 Slow Associated Control CHannel/SDCCH/4 

SACCH/C8 Slow Associated Control CHannel/SDCCH/8 

SACCH/T Slow Associated Control CHannel/Traffic channel 

SACCH/TF 
Slow Associated Control CHannel/Traffic channel 
Full rate 

SACCH/TH 
Slow Associated Control CHannel/Traffic channel 
Half rate 

SAD Source Address 

SAE System Architecture Evolution 

SAP Service Access Point 

SAPI Service Access Point Identifier 

SAR Segmentation and Reassembly 

SAT SIM Application Toolkit 

SB Synchronization Burst 

SBAS Space Based Augmentation System 

SBLP Service Based Local Policy  

SBSC Serving Base Station Controller 

SBSS Serving Base Station Subsystem 

SC 
Service Centre (used for SMS) 

Service Code 

SC-FDMA 
Single-Carrier Frequency Division Multiple 
Access 

SCCH Synchronisation Control Channel 

SCCP Signalling Connection Control Part 

SCell Secondary Cell 

SCF 
Service Control Function (IN context), Service 
Capability Feature (VHE/OSA context) 

SCH Synchronisation Channel 

SCI Subscriber Controlled Input 

SCN Sub-Channel Number 

SCP Service Control Point 

SCTP S Common Transport Protocol  

SCUDIF Service Change and UDI/RDI Fallback 

SDCCH Stand-Alone Dedicated Control Channel 

SDH Synchronous Digital Hierarchy 

SDL Specification Description Language  

SDMA Spatial Division Multiple Access 

SDN Service Dialling Number 

SDP Service Discovery Protocol (Bluetooth related) 

 Session Description Protocol 

SDT SDL Development Tool 
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SDU Service Data Unit 

SE 

Security Environment 

Sending Entity 

Support Entity 

SEF Support Entity Function 

SET SUPL Enabled Terminal 

SF Spreading Factor 

SFH Slow Frequency Hopping 

SFI Short EF Identifier 

SFN System Frame Number 

SGSN Serving GPRS Support Node 

SHCCH Shared Channel Control Channel 

SI 

Screening Indicator 

Service Interworking 

Supplementary Information (SIA = 
Supplemenatary Information A) 

System Information 

SI-RNTI System Information RNTI 

SIB System Information Block 

SIC Service Implementation Capabilities 

SID SIlence Descriptor 

SIM GSM Subscriber Identity Module 

SIP Session Initiated Protocol 

SIPTO Selected IP Traffic Offload 

SIR Signal-to-Interference Ratio 

SLA Service Level Agreement 

SLP SUPL Location Platform 

SLPP Subscriber LCS Privacy Profile 

SLR Send Loudness Rating 

SLTM Signalling Link Test Message 

SM 
Session Management 

Short Message 

SMDS Switched Multimegabit Data Service 

SME Short Message Entity 

SMG Special Mobile Group 

SMI Structure of Management Information (RFC 1155) 

SMLC Serving Mobile Location Centre 

SMS Short Message Service 

SMS-CB SMS Cell Broadcast  

SMS-PP Short Message Service/Point-to-Point 

SMS-SC Short Message Service - Service Centre 

Smt Short message terminal 

SN 

Serial Number 

Serving Network 

Sequence Number 

Subscriber number 

SNDCP Sub-Network Dependent Convergence Protocol 

SNMP Simple Network Management Protocol 

SNR 
Serial Number 

Signal-to-Noise Ratio 

SOA Suppress Outgoing Access (CUG SS) 

SoLSA Support of Localised Service Area 

SON Self-Organizing Networks 

SoR Steering of Roaming 

SP 
Switching Point 

Service Provider 

SPC 
Signalling Point Code 

Suppress Preferential CUG 

SPCK Service Provider Control Key  

SPI Security Parameters Indication 

SQN Sequence number 

SR Scheduling Request 

SRB Signalling Radio Bearer 

SRES 
Signed RESponse (authentication value returned 
by the SIM or by the USIM in 2G AKA) 

SRNC Serving Radio Network Controller 

SRNS Serving RNS  

SRS Sounding Reference Signal 

SS Supplementary Service 
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System Simulator  

SS7 Signalling System No. 7 

SSC 
Secondary Synchronisation Code 

Supplementary Service Control string 

SSCOP Service Specific Connection Oriented Protocol 

SSCF Service Specific Co-ordination Function 

SSCF-NNI 
Service Specific Coordination Function – Network 
Node Interface 

SSCS Service Specific Convergence Sublayer 

SSDT Site Selection Diversity Transmission 

SSE Service Specific Entities  

SSF Service Switching Function 

SSN Sub-System Number 

SSSAR 
Service Specific Segmentation and Re-assembly 
sublayer 

STC Signalling Transport Converter 

STMR SideTone Masking Rating 

STP Signalling Transfer Point 

STTD Space Time Transmit Diversity  

SuM Subscription Management 

SUPL Secure User Plane Location 

SV Space Vehicle 

SVC Switched virtual circuit 

SVN Software Version Number 

SW 
Status Word 

Software  

SW1/SW2 Status Word 1/Status Word 2 

T-SGW Transport Signalling Gateway 

T 

Timer 

Transparent 

Type only  

TA 

Terminal Adaptation 

Timing Advance 

Tracking Area 

TAC Type Approval Code 

TAF Terminal Adaptation Function  

TAR Toolkit Application Reference 

TB Transport Block 

TBD To Be Defined 

TBF Temporary Block Flow 

TBR Technical Basis for Regulation 

TC 

Transaction Capabilities 

TransCoder 

Transmission Convergence 

TCH Traffic Channel 

TCH/F A full rate TCH 

TCH/F2,4 A full rate data TCH (≤2,4kbit/s) 

TCH/F4,8 A full rate date TCH (4,8kbit/s) 

TCH/F9,6 A full rate data TCH (9,6kbit/s) 

TCH/FS A full rate Speech TCH 

TCH/H A half rate TCH 

TCH/H2,4 A half rate data TCH (≤2,4kbit/s) 

TCH/H4,8 A half rate data TCH (4,8kbit/s) 

TCH/HS A half rate Speech TCH 

TC-TR Technical Committee Technical Report  

TCI Transceiver Control Interface 

TCP Transmission Control Protocol 

TD-CDMA Time Division-Code Division Multiple Access 

TDD Time Division Duplex(ing) 

TDMA Time Division Multiple Access 

TDoc Temporary Document 

TE Terminal Equipment 

TE9 
Terminal Equipment 9 (ETSI sub-technical 
committee) 

Tei Terminal endpoint identifier 

TEID Tunnel End Point Identifier 

TF Transport Format 

TFA TransFer Allowed 

TFC Transport Format Combination 
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TFCI Transport Format Combination Indicator  

TFCS Transport Format Combination Set 

TFI 
Transport Format Indicator 

Temporary Flow Identity 

TFIN Transport Format INdicator 

TFP TransFer Prohibited 

TFS Transport Format Set 

TFT Traffic Flow Template 

TI Transaction Identifier 

TLLI Temporary Logical Link Identity 

TLM TeLeMetry word 

TLS Transport Layer Security 

TLV Tag Length Value 

TM 
Telecom Management 

Transparent Mode 

TMA Tower Mounted Amplifier 

TMAAP Tower Mounted Amplifier application part 

TMF Telecom Management Forum 

TMN Telecom Management Network 

TMSI Temporary Mobile Subscriber Identity 

TN 
Termination Node 

Timeslot Number 

TNL Transport Network Layer 

TO Telecom Operations Map 

TOA Time of Arrival 

TON Type of Number 

TP Third Party 

TPC Transmit Power Control 

TPDU Transfer Protocol Data Unit 

TR Technical Report 

TRAU Transcoder and Rate Adapter Unit 

TrCH Transport Channel 

TRX Transceiver 

TS 

Technical Specification 

Teleservice 

Time Slot 

TSC Training Sequence Code 

TSDI Transceiver Speech & Data Interface  

TSG Technical Specification Group 

TSN Time-Sensitive Networking 

TSTD Time Switched Transmit Diversity 

TTCN TTCN-2 or TTCN-3 

TTCN-2 Tree and Tabular Combined Notation version 2 

TTCN-3 Testing and Test Control Notation version 3 

TTI Transmission Timing Interval 

TUP Telephone User Part (SS7) 

TV Type and Value 

TX Transmit  

TXPWR 
Transmit PoWeR; Tx power level in the 
MS_TXPWR_REQUEST and MS_TXPWR_CONF 
parameters 

U-plane User plane 

U-RNTI UTRAN Radio Network Temporary Identity 

UARFCN UTRA Absolute Radio Frequency Channel Number 

UARFN UTRA Absolute Radio Frequency Number 

UART Universal Asynchronous Receiver and Transmitter 

UAV Unmanned Aerial Vehicle 

UCS2 Universal Character Set 2 

UDD Unconstrained Delay Data 

UDI Unrestricted Digital Information 

UDP User Datagram Protocol 

UDUB User Determined User Busy 

UDCH User-plane Dedicated CHannel 

UE User Equipment 

UER 
User Equipment with ODMA relay operation 
enabled 

UEM operating band Unwanted Emissions Mask 

UHD Ultra-High Definition 

UI User Interface 
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Unnumbered Information (Frame)  

UIA 3G Integrity Algorithm 

UIC Union Internationale des Chemins de Fer 

UL Uplink (Reverse Link) 

UL-SCH Uplink Shared channel 

UM Unacknowledged Mode 

UML Unified Modelling Language 

UMS User Mobility Server 

UMSC UMTS Mobile Services Switching Centre 

UMTS Universal Mobile Telecommunications System 

UNI User-Network Interface 

UP User Plane 

UPCMI Uniform PCM Interface (13-bit) 

UPE User Plane Entity 

UPD Up to date 

UpPTS Uplink Pilot Timeslot 

UPT Universal Personal Telecommunication 

URA 
User Registration Area 

UTRAN Registration Area 

URAN UMTS Radio Access Network 

URB User Radio Bearer 

URI Uniform Resource Identifier 

URL Uniform Resource Locator  

URLLC Ultra-Reliable Low Latency Communication 

USAT USIM Application Toolkit 

USB Universal Serial Bus 

USC UE Service Capabilities 

USCH Uplink Shared Channel 

USF Uplink State Flag 

USIM Universal Subscriber Identity Module 

USSD Unstructured Supplementary Service Data 

UT Universal Time 

UTRA Universal Terrestrial Radio Access 

UTRAN Universal Terrestrial Radio Access Network  

UUI User-to-User Information 

UUS 
Uu Stratum  

User-to-User Signalling  

V Value only  

V2X Vehicle-to-Everything 

VA Voice Activity factor 

VAD Voice Activity Detection 

VAP Videotex Access Point 

VASP Value Added Service Provider 

VBR Variable Bit Rate 

VBS Voice Broadcast Service 

VC Virtual Circuit 

VGCS Voice Group Call Service 

VHE Virtual Home Environment 

VLAN Virtual LAN 

VLR Visitor Location Register 

VMSC Visited MSC 

VoIP Voice Over IP 

VPLMN Visited Public Land Mobile Network 

VPN Virtual Private Network  

VR Virtual Reality 

VRB Virtual Resource Block 

VSC Videotex Service Centre 

V(SD) Send state variable 

VTX host The components dedicated to Videotex service 

WA Wide Area 

WAAS Wide Area Augmentation System 

WAE Wireless Application Environment 

WAP Wireless Application Protocol 

WBEM Web Based Enterprise Management 

WCDMA Wideband Code Division Multiple Access 

WDP Wireless Datagram Protocol 

WG Working Group  

WGS-84 World Geodetic System 1984 

WIM Wireless Identity Module 



CONFIDENTIAL 

Telkom: Application to participate in the Spectrum Auction – List of Abbreviations 

PAGE 252 

  

WIN Wireless Intelligent Network  

WLAN Wireless Local Area Network 

WLAN UE WLAN User Equipment 

WPA Wrong Password Attempts (counter) 

WS Workstation 

WSP Wireless Session Protocol 

WTA Wireless Telephony Applications 

WTAI Wireless Telephony Applications Interface 

WTDD Wideband Time Division Duplexing 

WTLS Wireless Transport Layer Security 

WTP Wireless Transaction Protocol  

WTX Waiting Time eXtenstion 

WWT Work Waiting Time 

WWW World Wide Web 

X2-C X2-Control plane 

X2-U X2-User plane 

XID eXchange IDentifier 

XMAC 
exXpected Message Authentication Code 
(calculated by the USIM application in 3G AKA) 

XML eXtensible Markup Language  

XRES EXpected user RESponse 

ZC Zone Code  
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Appendix B - I.3: Supplier details 

Founded in 1987, Huawei is a leading global provider of information and communications 

technology (ICT) infrastructure and smart devices. Operating in more than 170 countries and 

regions, Huawei has a global customer base in excess of three billion people, served by more 

than 194,000 employees. 

Huawei’s vision and mission is to bring digital to every person, home, and organisation for a 

fully connected, intelligent world. To this end, they aim to will drive ubiquitous connectivity and 

promote equal access to networks; bring cloud and artificial intelligence to all four corners of 

the earth to provide superior computing power where and when it is needed; build digital 

platforms to help all industries and organisations become more agile, efficient, and dynamic; 

redefine user experience with AI, making it more personalised for people in all aspects of their 

life, whether they’re at home, in the office, or on the go 

Based on this vision and with the aim of cultivating a broader ecosystem that thrives on shared 

success, Huawei works with stakeholders including suppliers, partners, industry 

organisations, open source communities, standards organizations, universities, and research 

institutes to help drive advancements in technology and grow the industry. These 

advancements can be broken down into four categories, as follows: 

Driving ubiquitous connectivity: Connectivity is a basic human right – the foundation for human 

progress and economic growth. Connections will soon become a natural and ubiquitous 

resource, provided by networks that proactively sense changes and user needs. These 

networks will offer intelligent, seamless, and secure connections to people and things 

whenever and wherever they want. With the advent of 5G, Huawei will begin a new chapter in 

this story. 

Enabling pervasive intelligence: In the digital economy, computing power is a new driver of 

production. Data itself is a core asset, and cloud and AI are the new tools of productivity. 

Moving forward, AI computing will account for more than 80% of a computing center’s 

capacity, providing the muscle for practical AI applications in all areas of life. To deliver 

ubiquitous cloud and pervasive intelligence, Huawei recognises the need to provide the 

ultimate computing power. 

Delivering a personalised experience: With the continuous evolution of smart devices, a 

seamless experience across all scenarios will become the foundation of an intelligent life. 

Using AI, cloud, and big data technologies, businesses can better understand their customers’ 

needs and innovate with greater agility to craft a more personalized experience. Coordination 

and collaboration across industries will drive innovation at scale. 

Building a digital platform: A new digital wave is sweeping the globe. Digital and AI 

technologies are helping all governments and businesses become more agile, efficient, and 

dynamic. Open, secure, flexible, and easy-to-use digital platforms are facilitating innovation 

and transformation in all industries. They will be the bedrock and the fertile ground for our 

digital society to flourish 
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EMR reports 

EMR 

Report_pagenumber.pdf
 

(see page 273-298) 

 

Electrical COC 

Electrical 

COC_pagenumber.pdf
 

(see page 299-300) 

 

Engineer’s structural inspection 

Engineering 

structural_pagenumber.pdf
 

(see page 301-303) 
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RRU5502 

RRU5502 

EMC_pagenumber.pdf
 

(see page 305-349) 

 

RRU5254 

RRU5254 

EMC_pagenumber.pdf
 

(see page 350-392) 

 

RRU5251 

RRU5251 

EMC_pagenumber.pdf
 

(see page 393-437) 

 

RRU5519 

RRU5519et 

EMC_pagenumber.pdf
 

(see page 438-481) 

 

Rectifier datasheet 
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Flatpack2_pagenu

mber.pdf
 

(see page 482-483) 

 

Controllers 

SMartpack_pagenu

mber.pdf
 

(see page 484-523) 

SM36_pagenumber.

pdf
 

(see page 524-525)
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RRU5502 

Huawei 

RRU5502_pagenumber.pdf
 

(see page 526-527) 

 

RRU5519et 

Huawei 

RRU5519et_pagenumber.pdf
 

(see page 528-529) 

 

RRU5254 

Huawei 

RRU5254_pagenumber.pdf
 

(see page 530-531) 

 

 Huawei UBBPg2  

Huawei 

UBBP_pagenumber.pdf
 

(see page 532-533) 
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Commscope 

Commscope 

RRZZT4_pagenumber.pdf
 

(see page 534)
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MobileInterfaces.p

df
 

(see page 535-632) 

 

 


