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Introduction
[bookmark: _Toc62069853]Overview
As part of standards development, 3GPP SA2 asked GSMA to look at requirements and granularity of Service indicators and/or Radio Access Technology (RAT) indicators related to 5G (S2-175303). GSMA Future Networks Programme issued a liaison statement in response to that request, suggesting configurations that should be supported for deciding when to present a 5G status icon. 
This document takes the requirements in the liaison statement and puts them into a PRD, adding further detail as required. 
[bookmark: _Toc62069854]Scope
Customer should have a quick and easy way to identify the RAT that their device is connected to. It is important that the customer shall not be required to go into the device settings menu and have to search for their network connection, however a manual option should also be provided.
Accordingly, the objective of this document is to establish RAT configuration mapping to 5G status icons in the User Equipment’s status/notification bar.
Some of the recommended mappings are currently not possible due to limitations imposed by battery consumption, implemented signalling etc. These limitations are out of the scope of this document and are left for vendors & operators to resolve if they wish to use those mappings. 
[bookmark: _Toc327447334][bookmark: _Toc327548002][bookmark: _Toc327548202][bookmark: _Toc62069855]Abbreviations
	Term 
	Description

	5GC
	5G Core

	eLTE
	Enhanced LTE

	EN-DC
	E-UTRAN New Radio – Dual Connectivity

	EPC
	Evolved Packet Core

	EPS
	Evolved Packet System

	E-UTRA
	Evolved-Universal Terrestrial Radio Access

	GSMA
	GSM Association

	HSS
	Home Subscriber Server

	LTE
	Long Term Evolution

	MME
	Mobility Management Entity

	NG-RAN
	Next Generation Radio Access Network

	NR
	5G New Radio

	NSA
	Non Stand-Alone

	OEM
	Original Equipment Manufacturer/Manufacturing

	PRD
	Permanent Reference Document

	RAT
	Radio Access Technology

	RRC
	Radio Resource Control

	SA
	Stand-Alone

	UE
	User Equipment

	VPLMN
	Visited Public Land Mobile Network
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	Ref
	Doc Number
	Title

	[bookmark: _Ref327455043]
	RFC 2119
	“Key words for use in RFCs to Indicate Requirement Levels”, S. Bradner, March 1997. Available at http://www.ietf.org/rfc/rfc2119.txt 

	
	TSG Doc 43_001
	Minutes for TSG#42 v1.0

	
	R2-1713952
	LS Reply to 3GPP SA2 on Status Icon related to 5G

	
	TS.44
	PRD Operator Name Display on a Smartphones

	
	5GSI#28 Doc 003
	LS Reply to 3GPP RAN on Requirements for NR carrier frequency mismatch in 5G status indication.

	
	RFC8174
	Ambiguity of Uppercase vs Lowercase in RFC 2119 Key Words

	
	3GPP TS 23.501
	3rd Generation Partnership Project;
Technical Specification Group Services and System Aspects;
System Architecture for the 5G System;
Stage 2
(Release 15)

	
	5GSI 28 Doc 004
	GSMA Recommendations on 5G Status Indicator R1


[bookmark: _Toc62069857]Conventions
The key words “MUST”, “MUST NOT”, “REQUIRED”, “SHALL”, “SHALL NOT”, “SHOULD”, “SHOULD NOT”, “RECOMMENDED”, “MAY”, and “OPTIONAL” in this document are to be interpreted as described in RFC 2119 [1] (RFC8174) [6] when, and only when, they appear in all capitals, as shown here.

[bookmark: _Toc62069858]Operator requirements
[bookmark: _Toc62069859][bookmark: _Toc327548006][bookmark: _Toc327548206]5G Configuration Icons Matrix
Recommended 5G status icon configurations are summarised in the table below. 
The configurations are presented from the most restrictive to the most relaxed.  Choice of configuration to be used is according to operator and regional regulatory requirement. 
As there is no consensus on a single preferred configuration, vendors are recommended  to make the display of 5G status icon in the UE configurable such that the display of 5G status icon can be made depending on operator preference.
With the objective of improving customer experience by letting him/her distinguish “5G available” and  “5G connected” situations, configuration E has been added to the table originally defined by the GSMA Future Networks group.  This adds the possibility of a bold or shaded 5G icon to highlight that 5G is actually carrying user data traffic.
	5G States
	Config. A
	Config. B
	Config. C
	Config. D
	Config. E

	1 IDLE under or Connected to LTE cell not supporting NSA
	4G
	4G
	4G
	4G
	4G

	2a IDLE under or Connected to LTE cell supporting NSA and no detection of NR coverage and Rel.16 CR 4266 to TS 36.331 supported both in the network and the UE, and 5G network frequencies are not supported in the UE.
	4G
	4G
	4G
	5G4G
	5G4G

	2b IDLE under or Connected to LTE cell supporting NSA, and no detection of NR coverage:
· Either Rel. 16 CR 4266 to TS 36.331 not supported either in the network or in the UE
· Or Rel. 16 CR 4266 to TS 36.331 supported both in the network and in the UE and 5G network frequencies are supported in the UE
	4G
	4G
	4G
	5G
	5G

	3 Connected to LTE only under LTE cell supporting NSA and detection of NR coverage
	4G
	4G
	5G
	5G
	5G

	4 IDLE under LTE cell supporting NSA and detection of NR coverage
	4G
	5G
	5G
	5G
	5G

	5 Connected to LTE + NR under LTE cell supporting NSA
	5G
	5G
	5G
	5G
	5G


	6 IDLE under or connected to NG-RAN while attached to 5GC
	5G
	5G
	5G
	5G
	5G



1. [bookmark: _Ref497593156]. UE state/indicator configuration matrix
[bookmark: _Toc62069860][bookmark: _Toc437780036][bookmark: _Toc51656806][bookmark: _Toc74460304]Detailed requirements for each Configuration
[bookmark: _Toc62069861]Configuration A
	Requirement ID
	Requirement

	TS58_2.2.1_REQ_1
	When in IDLE under or Connected to LTE cell not supporting NSA a device implementing Configuration A SHALL display the 4G icon

	TS58_2.2.1_REQ_2
	When in IDLE under or Connected to LTE cell supporting NSA and no detection of NR coverage a device implementing Configuration A SHALL display the 4G icon

	TS58_2.2.1_REQ_3
	When connected to LTE only under LTE cell supporting NSA and detection of NR coverage a device implementing Configuration A SHALL display the 4G icon

	TS58_2.2.1_REQ_4
	When in IDLE under LTE cell supporting NSA and detection of NR coverage a device implementing Configuration A SHALL display the 4G icon

	TS58_2.2.1_REQ_5
	When connected to LTE + NR under LTE cell supporting NSA a device implementing Configuration A SHALL display the 5G icon

	TS58_2.2.1_REQ_6
	When in IDLE under or connected to NG-RAN while attached to 5GC a device implementing Configuration A SHALL display the 5G icon



[bookmark: _Toc62069862]Configuration B
	Requirement ID
	Requirement

	TS58_2.2.2_REQ_1
	When in IDLE under or Connected to LTE cell not supporting NSA a device implementing Configuration B SHALL display the 4G icon

	TS58_2.2.2_REQ_2
	When in IDLE under or Connected to LTE cell supporting NSA and no detection of NR coverage a device implementing Configuration B SHALL display the 4G icon

	TS58_2.2.2_REQ_3
	When connected to LTE only under LTE cell supporting NSA and detection of NR coverage a device implementing Configuration B SHALL display the 4G icon

	TS58_2.2.2_REQ_4
	When in IDLE under LTE cell supporting NSA and detection of NR coverage   device implementing Configuration B SHALL display the 5G icon

	TS58_2.2.2_REQ_5
	When connected to LTE + NR under LTE cell supporting NSA a device implementing Configuration B SHALL display the 5G icon

	TS58_2.2.2_REQ_6
	When in IDLE under or connected to NG-RAN while attached to 5GC a device implementing Configuration B SHALL display the 5G icon



[bookmark: _Toc62069863]Configuration C
	Requirement ID
	Requirement

	TS58_2.2.3_REQ_1
	When in IDLE under or Connected to LTE cell not supporting NSA a device implementing Configuration C SHALL display the 4G icon

	TS58_2.2.3_REQ_2
	When in IDLE under or Connected to LTE cell supporting NSA and no detection of NR coverage a device implementing Configuration C SHALL display the 4G icon

	TS58_2.2.3_REQ_3
	When connected to LTE only under LTE cell supporting NSA and detection of NR coverage a device implementing Configuration C SHALL display the 5G icon

	TS58_2.2.3_REQ_4
	When in IDLE under LTE cell supporting NSA and detection of NR coverage a device implementing Configuration C SHALL display the 5G icon

	TS58_2.2.3_REQ_5
	When connected to LTE + NR under LTE cell supporting NSA a device implementing Configuration C SHALL display the 5G icon

	TS58_2.2.3_REQ_6
	When in IDLE under or connected to NG-RAN while attached to 5GC a device implementing Configuration C SHALL display the 5G icon



[bookmark: _Toc62069864]Configuration D
	Requirement ID
	Requirement

	TS58_2.2.4_REQ_1
	When in IDLE under or Connected to LTE cell not supporting NSA a device implementing Configuration D SHALL display the 4G icon

	TS58_2.2.4_REQ_2
	When in IDLE under or Connected to LTE cell supporting NSA and no detection of NR coverage a device implementing Configuration D SHALL display the 5G icon

	TS58_2.2.4_REQ_3
	When connected to LTE only under LTE cell supporting NSA and detection of NR coverage a device implementing Configuration D SHALL display the 5G icon

	TS58_2.2.4_REQ_4
	When in IDLE under LTE cell supporting NSA and detection of NR coverage a device implementing Configuration D SHALL display the 5G icon

	TS58_2.2.4_REQ_5
	When connected to LTE + NR under LTE cell supporting NSA a device implementing Configuration D SHALL display the 5G icon

	TS58_2.2.4_REQ_6
	When in IDLE under or connected to NG-RAN while attached to 5GC a device implementing Configuration D SHALL display the 5G icon



[bookmark: _Toc62069865]Configuration E
	Requirement ID
	Requirement

	TS58_2.2.5_REQ_1
	When in IDLE under or Connected to LTE cell not supporting NSA a device implementing Configuration E SHALL display the 4G icon

	TS58_2.2.5_REQ_2
	When in IDLE under or Connected to LTE cell supporting NSA and no detection of NR coverage a device implementing Configuration E SHALL display the 5G icon

	TS58_2.2.5_REQ_3
	When connected to LTE only under LTE cell supporting NSA and detection of NR coverage a device implementing Configuration D SHALL display the 5G icon

	TS58_2.2.5_REQ_4
	When in IDLE under LTE cell supporting NSA and detection of NR coverage a device implementing Configuration E SHALL display the 5G icon

	TS58_2.2.5_REQ_5
	When connected to LTE + NR under LTE cell supporting NSA a device implementing Configuration E SHALL display a highlighted bold or shaded 5G icon 

	TS58_2.2.5_REQ_6
	When in IDLE under or connected to NG-RAN while attached to 5GC a device implementing Configuration E SHALL display a  highlighted  bold or shaded 5G icon




[bookmark: _Toc23234758][bookmark: _Toc62069866]Default 5G status indication configuration for Open Market Devices
The GSMA 5GSI taskforce identified in December 2019 a need for a clear recommendation for open market devices ([8], 5GSI 28 Doc 004). The consensus reached was the recommendation should be Configuration D. This is the equivalent of indicating 5G availability on the UE display if the UE has entered a coverage area that offers 5G capabilities. This means that the 5G indicator will be displayed on the UE when the UE is connected to an LTE system with the upperLayerIndication bit turned on.
After the list showed in Table 1 above, as Configuration E has been introduced in this document, the 5GSI taskforce recommendation for Open Market Devices then should be expanded to either Configuration D or Configuration E.    
[bookmark: _Toc62069867]Details of 5G States
The states shown in the table are as follows:
1. EPS NR NSA (EN-DC) capable UE attached to EPC and currently in IDLE state under or in RRC_connected state connected to E-UTRAN cell not supporting LTE-NR dual connectivity 
1. EPS NR NSA (EN-DC) capable UE attached to EPC and currently in IDLE state under or in RRC_Connected state connected to AND active on LTE for uplink and downlink on only E-UTRAN cell supporting LTE-NR dual connectivity and has not detected NR coverage (i.e. UE is not under NR coverage and/or not configured to make NR measurements)
1. EPS NR NSA (EN-DC) capable UE attached to EPC and currently in RRC_Connected state connected to E-UTRAN cell (supporting dual connectivity) and active on LTE for uplink and downlink only and has detected NR coverage (i.e. UE is under NR coverage and has been configured to make NR measurements) 
1. EPS NR NSA (EN-DC) capable UE attached to EPC and currently in IDLE state under E-UTRAN cell supporting LTE-NR dual connectivity and has detected NR coverage (i.e. UE is under NR coverage and has been configured to make NR measurements)
1. EPS NR NSA (EN-DC) capable UE attached to EPC and currently in RRC_Connected state connected to E-UTRAN cell (supporting dual connectivity) and active on LTE and NR for uplink and/or downlink
1. 5GS capable UE attached to 5GC and currently in IDLE state under or in RRC_Connected state connected to NG-RAN (eLTE (option 5 or 7) or NR (option 2 or 4) cell)
NOTE: The considerations of core network are in accordance with the definition of NG-RAN (SA NR connected to 5GC; SA E-UTRA connected to 5GC; NR is the master with E-UTRA extensions and E-UTRA is the master with NR extensions) in 3GPP TS 23.501 V1.4.0. 
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It is our intention to provide a quality product for your use. If you find any errors or omissions, please contact us with your comments. You may notify us at prd@gsma.com 
Your comments or suggestions & questions are always welcome.
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