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Overview
Introduction 

5G is becoming a reality as early adopters 

have already commercialized data-oriented 5G 

networks in 2018 and launched consumer 

mobile 5G in 2019. Whilst early adopters do 

not necessarily require guidance, there are still 

majority of the operator community that are yet 

to launch commercial 5G services. This 

document intends to provide a checklist for 

operators that are planning to launch 5G 

networks in NSA (non-standalone) Option 3 

configuration.  

 

Scope 

This document provides technological, 

spectrum and regulatory considerations in the 

deployment.  

This version of the document currently 

provides detailed guidelines for implementation 

of 5G using Option 3, reflecting the initial 

launch strategy being adopted by multiple 

operators. However, as described in ñGSMA 

Operator Requirements for 5G Core 

Connectivity Optionsò there is a need for the 

industry ecosystem to support all of the 5G 

core connectivity options (namely Option 2, 

Option 4, Option 5 and Option 7) in addition to 

Option 3. As a result, this document will be 

updated to provide guidelines for all 5G 

deployment options. Implementation Guideline 

for Option 2 has been completed and available 

publicly.  

Note: The topics listed in this document is not 

exhaustive and is open to 

suggestion/contribution by any company. 

Please contact futurenetworks@gsma.com   
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Abbreviations 

Term  Description 

2D 2 Dimensions 

3D 3 Dimensions 

3GPP 3rd Generation Partnership Project 

5GC 5G Core 

AMBR Aggregate Maximum Bit Rate 

AMF 
Access and Mobility Management 

Function 

AN Access Network 

APN Access Point Name 

AR Augmented Reality 

ARD Access Restriction Data 

AVP Attribute-Value pairs 

BEREC 
The Body of European Regulators for 

Electronic Communications 

BPSK Binary Phase Shift Keying 

BW Bandwidth 

CA Carrier Aggregation 

CC Component Carrier 

CDR Charging Data Record 

COTS Commercial Off The Shelf 

CRS Cell-specific Reference Signal 

CU Centralized Unit 

CUPS Control and User Plane Separation 

DC Dual Connectivity 

DCNR Dual Connectivity with NR 

DL Downlink 

DNS Domain Name System 

DSL Digital Subscriber Line 

DU Distributed Unit 

eCPRI 
Enhanced Common Public Radio 

Interface 

eLTE Enhanced LTE 

eMBB Enhanced Mobile Broadband 

eNB eNode B 

EN-DC E-UTRAN New Radio ï Dual Connectivity 

EPC Evolved Packet Core 

EPS Evolved Packet System 

eSRVCC 
enhanced Single Radio Voice Call 

Continuity 

Term  Description 

E-UTRAN 
Evolved-Universal Terrestrial Radio 

Access 

FQDN Fully Qualified Domain Name 

FTTX Fiber To The X 

FWA Fixed Wireless Access 

GBR Guaranteed Bit Rate 

gNB gNode B 

GW Gateway 

HARQ Hybrid Automatic Repeat Request 

HE Home Environment 

HPLMN Home Public Land Mobile Network 

HSS Home Subscriber Server 

IMS IP Multimedia Subsystem 

IMT-2020 
International Mobile Telecommunication 

system with a target date set for 2020 

IP Internet Protocol 

IT Information Technology 

ITU-R 
International Telecommunication Union 

Radiocommunication Sector 

LTE Long Term Evolution 

MAC Medium Access Control 

MBR Maximum Bit Rate 

MCG Master Cell Group 

ME Mobile Equipment 

MIMO Multiple-Input Multiple-Output 

MME Mobility Management Entity 

mMTC Mobile Machine Type Communications 

MN Master Node 

MOCN Multi-Operator Core Network 

MORAN Multi-Operator Radio Access Network 

MU-

MIMO 
Multi-user MIMO 

NAS Non-Access-Stratum 

NFV Network Function Virtualization 

NGEN-

DC 
NG-RAN ï E-UTRA Dual Connectivity 

NR New Radio 

NR New Radio 

NSA Non StandAlone 

OCS Online Charging System 

PCRF Policy and Charging Rules Function 
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Term  Description 

PDCP Packet Data Convergence Protocol 

PDN Packet Data Network 

PGW PDN Gateway 

POP Point of Presence 

PRACH Packet Random Access Channel 

PTP Point to Point 

PUCCH Physical Uplink Control Channel 

QAM Quadrature Amplitude Modulation 

QCI QoS Class Identifier 

QoS Quality of Service 

QPSK Quadrature Phase Shift Keying 

RAN Radio Access Network 

RAT Radio Access Type 

RLC Radio Link Control 

RoHC Robust Header Compression 

RRC Radio Resource Control 

SA StandAlone 

SAE System Architecture Evolution 

SCG Secondary Cell Group 

SC-

OFDM 

Single Carrier ï Orthogonal Frequency 

Division Multiplexing 

SDN Software Defined Networking 

SGW Serving Gateway 

SLA Service Level Agreement 

SMS Short Message Service 

SMSoIP SMS over IP 

SN Secondary Node 

SN Serving Network 

SRVCC Single Radio Voice Call Continuity 

SUL Supplementary Uplink 

SU-MIMO Single-user MIMO 

TCO Total Cost of Ownership 

TDD Time Division Duplexing 

TS Technical Specification 

UE User Equipment 

UL Uplink 

UP User Plane 

uRLLC 
Ultra Reliable Low Latency 

Communications 

VI Virtual Infrastructure 

Term  Description 

VNF Virtual Network Function 

Vo5G Voice over 5G 

VoCS Voice over Circuit Switch 

VoIMS Voice over IMS 

VoLTE Voice over LTE 

VoNR Voice over NR 

VoWiFi Voice over WiFi 

VPLMN Visited Public Land Mobile Network 

VR Virtual Reality 

WRC World Radiocommunication Conference 

xDSL x Digital Subscriber Line 
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1. Commercialisation of 5G 

1.1 Fixed Wireless Access 

FWA (Fixed wireless access) refers to a wireless link that provides connectivity to objects that are 

stationary or nomadic (i.e. almost no movement when connectivity is used). This concept has already 

been frequently used as a substitute to wireline connection in the last mile. Therefore, it is often 

compared with other last mile connectivity solutions such as FTTx (Fibre-to-the-x) and xDSL (x 

Digital Subscriber Line). 5G, in all its deployment options, enables the FWA to be competitive 

substitute to FTTx with its superior radio capabilities and therefore offers business opportunities for 

the mobile operators 

For mobile operators, the FWA provides cost effective network deployment solution. As the wireless 

links are cheaper to setup and operate, the network cost in the last mile will be significantly reduced 

with FWA compared to the case of FTTx. This means that the broadband connectivity will be 

economically feasible with FWA that would otherwise have been infeasible. With FWA, the mobile 

operators can enjoy the following business opportunities. 

¶ Broadband demand currently underserved: with cheaper connectivity solution, traditionally 

unconnected homes that were considered economically infeasible can be connected, 

creating additional broadband revenue stream. 

¶ Fixed market that can be upgraded to broadband: in places where xDSL or copper lines are 

hard to be replaced, FWA can offer broadband upgrade and therefore provide upselling 

opportunities for existing fixed internet customers.  

¶ Time-limited demand: it is economically infeasible to deploy wireline connection to suit 

demand that are time-limited (e.g., seasonal, holiday, etc.). FWA, on the other hand, can 

provide a cost effective and easy connectivity solution to such demands. 

¶ Internet of Things: cheaper connectivity solution enables cost effective connectivity for 

Internet of Things applications, which tend to require cheap connectivity with less stringent 

requirements than that of the mobile broadband.  

In addition to the monetary benefits, the mobile operators will be able to provide social benefits to 

the nation by bridging the digital divide gap between unconnected and connected. Furthermore, the 

broadband connectivity will enable advanced services such as e-learning and e-government, 

contributing to better welfare of the society.   

 

1.2 Enhanced Mobile Broadband 

Enhanced mobile broadband refers to the extension of the data demand that was addressed by 

traditional mobile broadband. 5G will provide enhance data speeds and experience with its 

superior radio. Although this is not a new business opportunity, the growth of data demand persists 

with increasing uptake of multimedia contents (e.g., video) and some markets (e.g., North East 

Asia and North America that will experience over 20 Exabytes per month mobile data traffic in 

2023: see Figure 1) have urgent need to address the demand data growth. 

As a proven business case, enhanced mobile broadband is the priority use case in 5G 

deployment. Over 70% of CEOs surveyed by GSMA in October 2016 have confirmed such. 
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Although connectivity yields low margin, it offers stable revenue stream that will be able to bankroll 

the deployment of 5G to suit 5G use cases other than mobile broadband. Furthermore, as mobile 

broadband is the key value proposition that is offered by the operator, excelling in enhanced 

mobile broadband will differentiate the early adopter from its competitors. Therefore, although 

being traditional business case, enhanced mobile broadband will be an integral part of 5G 

commercialisation.

Figure 1: Global Mobile Data Traffic (Source: Ericsson) 
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2. Prerequisite for initial 5G NSA Option 3 launch

2.1 Introduction 

5G can be deployed in five different deployment options, where SA (standalone) options consist of 

only one generation of radio access technology and NSA options consist of two generations of 

radio access technologies (4G LTE and 5G). The early deployments will be adopting either non-

standalone option 3 or standalone option 2 as the standardisation of these two options have 

already been completed.  

Non-standalone option 3 is where radio access network is composed of eNBs (eNode Bs) as the 

master node and gNBs (gNode Bs) as the secondary node (see left side of Figure 2). The radio 

access network is connected to EPC (Evolved Packet Core). The NSA option 3, as it leverages 

existing 4G deployment, can be brought to market quickly with minor modification to the 4G 

network. This option also supports legacy 4G devices and the 5G devices only need to support NR 

(New Radio) protocols so device can also be developed quickly. On the other hand, NSA option 3 

does not introduce 5GC and therefore may not be optimised for new 5G use cases beyond mobile 

broadband. In addition, depending on how 5G devices are developed, the EPC may need to be 

retained longer than in the case of having EPS (Evolved Packet System) for 4G alone (instead of 

supporting NSA Option 3).   

Standalone option 2 is where radio access network consists of only gNBs (gNode Bs) and 

connects to 5GC (5G Core), and the 5GC interworks with EPC (see right side of Figure 2). SA 

option 2 has no impact on LTE radio and can fully support all 5G use cases by enabling network 

slicing via cloud native service-based architecture. On the other hand, this option requires both NR 

and 5GC, making time-to-market slower and deployment cost higher than that of NSA option 3. 

Furthermore, the devices would need to support NR and core network protocols so it would take 

more time to develop devices. Finally, as the standalone 5G System would need to interwork with 

EPS to ensure service continuity depending on coverage, the interworking between EPC and 5GC 

may be necessary.  

 

Figure 2: High-level architecture of NSA Option 3x and SA Option 2 

  

 












































