


 

Enabling 5G in India 63 

 

A. Access Spectrum for 5G 

8.6 5G will support significantly greater data speed and ultra low latency. 

Therefore, larger chunks of spectrum will be required for 5G as compared to 

that is required for 4G. As analyzed by Ericson, “deploying the 3.5 GHz and 

26 GHz band on existing macro sites can provide a capacity improvement of 

approximately 10 times compared with the LTE systems in low and mid 

bands”38.  

8.7 Spectrum requirement for 5G network lies around three key frequencies 

ranges: Sub-1 GHz, 1-6 GHz and above 6 GHz. The choice of spectrum 

among these ranges will depend on the capacity and coverage requirement 

of the region.  

8.8 3.5 GHz spectrum band is likely to be the first band to be globally used for 

5G deployment. DoT is yet to auction spectrum in the 3300-3600 MHz 

bands.  Therefore, the TSPs are likely to incur initially an additional 

investment while launching 5G services on account of spectrum cost.   

B. Network Densification- Small cell & Macro Cell Deployment 

8.9 In the race to rollout 5G services around the world, the key focal point of 

investment will be the deployment of small cells, especially in the dense 

urban areas. According to Small Cell Forum, globally, the compound annual 

growth rate in the deployment of small cell will be 14% and it will reach at 

11.4 million by 2025, with 8.5 million of those in non-residential39.   

8.10 Operators can manage the increased traffic in rural and urban areas simply 

by densifying their existing network. However, for operators having larger 

chunks of spectrum, the requirement to densify their network via small cells 

falls. 

                                                           
38 https://www.ericsson.com/en/ericsson-technology-review/archive/2018/the-advantages-of-combining-5g-nr-with-lte 
39 http://www.scf.io/en/documents/050_-_Small_cells_market_status_report_February_2018.php 
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8.11 The marginal cost of small cell equipment is generally lower than deploying 

a macro base station site. However, as large number of small cells would be 

required to be deployed to provide additional capacity in densely populated 

areas, the total expenditure would be quite substantial.  

8.12 For India, it is expected that small cell deployment growth would be huge 

and soon going to outpace global standards also40. The rising investment 

requirement for network densification coupled with the difficulties in site 

identification and related permissions is likely to lead to increased 

infrastructure sharing among telecom operators. Further, TSPs will decide 

5G rollout based on demand and affordability, which was one of the 

considerations while recommending no roll-out obligations for 3.5 GHz 

spectrum band.  Therefore, the investment on network densification is also 

likely to be carried out in phases.  

C. Layer Upgradation 

8.13 The digital transformation of network infrastructure through Network 

functions virtualization (NFV) and Software-Defined Networking (SDN) plays 

a pivotal role in 5G deployment. NFV and SDN based network architecture 

increases efficiencies across all elements with reduced operational (OPEX) 

and capital (CAPEX) costs. With virtualization, over-provisioning of 

resources can be avoided, and existing resources can be utilized more 

efficiently, thereby reducing day-to-day cost of operations. It also reduces 

the investment required on estate and environmental resources such as 

cooling and power.  

8.14 The initial one-time cost would have to be incurred in deployment of NFV. 

Once implemented, virtualization lowers the total cost of ownership (TCO) 

for the telecom operators. In the long run, these technologies will increase 

the network’s ability to generate new revenue streams for 

                                                           
40 https://www.smallcellforum.org/blog/indian-densification-sets-high-bar-small-cell-industry/ 
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telecommunication operators by creating virtually dedicated network for 

different verticals. 

D. Backhaul 

8.15 Network densification through growth in the number of small cell will 

increase the traffic pressure on backhaul networks. Traditionally, 2G and 

3G networks used wireless backhaul to get data point distributed over the 

network. With the advent of 4G, the demand for fiber backhauling has 

increased relatively.  

8.16 According to International Telecommunication Union (ITU), investment in 

fiber backhaul will go beyond $144.2 billion between the years 2014-2019 

globally41. As fiber backhaul provides almost limitless bandwidth, its use is 

progressively rising to cater the increasing data traffic. Since fiber 

investments typically have a depreciation of around 25 years, and 5–8 years 

for microwave, it becomes important to invest in fiber.  

8.17 5G network architecture which allows deploying both traditional and 

distributed RAN network will need extensive backhaul upgrade. In India, 

<30% sites are connected on fiber and rest are on microwave links. While 

fiber-based backhaul can offer unlimited capacity and low latency that are 

perquisite for 5G applications, microwave frequencies available in India can 

only deliver backhaul capacity of 250 to 500 Mbps. Thus, presently 

available backhaul solutions with operators will not be enough. While 

fiberization is the best solution, the cost of laying and maintaining is high 

and it may not be feasible to lay fiber everywhere. E-band (71-76 paired with 

81-86 GHz) is an important band which can be used for providing rapid and 

economical deployment of backhaul in dense urban routes for proliferation 

of wireless services quickly. 

                                                           
41 https://www.itu.int/en/ITU-
D/Conferences/GSR/Documents/GSR2018/documents/DiscussionPaper_Setting%20the%20scene%20for%205G_GSR18.pdf 
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8.18 In summary, deployment of 5G network will require substantial investment 

in the core, Radio Network and Spectrum. However, the 5G services will 

open-up many new revenue streams also as it will cater to variety of 

solutions to new verticals besides enhanced mobile broadband solutions.  
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List of Acronyms  
2G 2ND GENERATION OF WIRELESS TECHNOLOGY 
3G 3RD GENERATION OF WIRELESS TECHNOLOGY 
3GPP 3RD GENERATION PARTNERSHIP PROJECT 
4G 4TH GENERATION OF WIRELESS TECHNOLOGY 
5G 5TH GENERATION OF WIRELESS TECHNOLOGY 
AAS ADVANCED ANTENNA SYSTEMS  
APAC ASIA-PACIFIC 
APT ASIA PACIFIC TELECOMMUNITY 
AWG APT WIRELESS GROUP 
AWG APT WIRELESS GROUP 
BB BASEBAND 
BBU BASEBAND UNIT 
BS BASE STATION 
BTS BASE TRANSCEIVER STATION 
CAGR COMPOUND ANNUAL GROWTH 
CDMA CODE DIVISION MULTIPLE ACCESS  
CEWIT CENTRE OF EXCELLENCE IN WIRELESS TECHNOLOGY 
CPRI COMMON PUBLIC RADIO INTERFACE 
Cloud RAN CLOUD RADIO ACCESS NETWORK 
CRAN CENTRALISED RAN 
CSP CLOUD SERVICE PROVIDER 
CU CENTRALIZED UNIT 
DoT DEPARTMENT OF TELECOMMUNICATIONS 
DRAN DISTRIBUTED RAN 
DST DEPARTMENT OF SCIENCE AND TECHNOLOGY 
DU DISTRIBUTED UNIT 
eMBB ENHANCED MOBILE BROADBAND 
EMF ELECTRO-MAGNETIC FIELD 
EPC EVOLVED PACKET CORE 
EPS EVOLVED PACKET SYSTEM 
ESIM EARTH STATION IN MOTION 
FCC FEDERAL COMMUNICATIONS COMMISSION 
FDD FREQUENCY DIVISION DUPLEX 
FSS FIXED SATELLITE SERVICE 
FSS FIXED SATELLITE SYSTEM 
GPRS GENERAL PACKET RADIO SERVICE 
GSA GLOBAL MOBILE SUPPLIERS ASSOCIATION 
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GSM GLOBAL SYSTEM FOR MOBILE COMMUNICATIONS 
GSMA GSM ASSOCIATION  
GSMAi GSMA INTELLIGENCE 
HetNet HETROGENEOUS NETWORK 
HLF HIGH LEVEL FORUM 
IISc INDIAN INSTITUTE OF SCIENCE 
IIT INDIAN INSTITUTES OF TECHNOLOGY 
IMT INTERNATIONAL MOBILE TELECOMMUNICATIONS 
IoT INTERNET OF THINGS 
IP INTERNET PROTOCOL 
IRNSS INDIAN REGIONAL NAVIGATION SATELLITE SYSTEM 
ISRO INDIAN SPACE RESEARCH ORGANIZATION 
ITU INTERNATIONAL TELECOMMUNICATION UNION 
LAA LICENSED ASSISTED ACCESS 
LMLC LOW MOBILITY LARGE CELL 
LSA LICENSED SHARED ACCESS 
LTE LONG TERM EVOLUTION 
M2M MACHINE-TO-MACHINE 
MEITY MINISTRY OF ELECTRONICS AND INFORMATION TECHNOLOGY 
MIMO MULTIPLE INPUT MULTIPLE OUTPUT 
mMTC MASSIVE MACHINE-TYPE COMMUNICATION 
MWA MICROWAVE ACCESS 
MWB MICROWAVE BACKBONE 
N3IWF NON-3GPP INTERWORKING FUNCTION 
NDCP NATIONAL DIGITAL COMMUNICATION POLICY 
NFV NETWORK FUNCTION VIRTUALIZATION 
NR NEW RADIO 
NSA NON-STANDALONE 
OFDMA ORTHOGONAL FREQUENCY DIVISION MULTIPLE ACCESS 
P2P POINT-TO-POINT 
PaaS PLATFORM AS A SERVICE 
PSUs PUBLIC SECTOR UNDERTAKINGS 
QoE QUALITY OF EXPERIENCE 
QoS QUALITY OF SERVICE 
R&D RESEARCH & DEVELOPMENT 
RAN RADIO ACCESS NETWORK 
RF RADIO FREQUENCY 
RoW RIGHT OF WAY 
RRH REMOTE RADIO HEAD 
RTI RAN TRANSPORT INTERACTION 
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SA STAND ALONE 
 
SACFA 

 
STANDING ADVISORY COMMITTEE FOR FREQUENCY 
ALLOCATION 

SAMEER SOCIETY FOR APPLIED MICROWAVE ELECTRONICS 
ENGINEERING & RESEARCH 

SBA SERVICE BASED ARCHITECTURE 
SCaaS SMALL CELL AS A SERVICE 
SCF SMALL CELL FORUM 
SDL SUPPLEMENTAL DOWNLINK 
SDN SOFTWARE DEFINED NETWORKING 
SLA SERVICE LEVEL AGREEMENT 
SUL SUPPLEMENTAL UPLINK 
TCO TOTAL COST OF OWNERSHIP 
TDD TIME DIVISION DUPLEX 
TRAI TELECOM REGULATORY AUTHORITY OF INDIA 
TSDSI TELECOMMUNICATIONS STANDARDS DEVELOPMENT SOCIETY 

INDIA 
TSP TELECOM SERVICE PROVIDER 
UE USER EQUIPMENT 
UHD ULTRA-HIGH-DEFINITION 
UMTS UNIVERSAL MOBILE TERRESTRIAL SYSTEM 
UR-LLC ULTRA-RELIABLE LOW-LATENCY COMMUNICATIONS 
US UNITED STATES 
VRAN VIRTUALIZED RAN 
WCDMA WIDEBAND CODE DIVISION MULTIPLE ACCESS 
WiFi WIRELESS FIDELITY 
WPC WING WIRELESS PLANNING COORDINATION WING 
WRC WORLD RADIO COMMUNICATION CONFERENCES 
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