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Introduction
GSMA Future Networks Programme thanks 3GPP SA2 for the inquiry on requirements and granularity of Service indicators and/or RAT indicators related to 5G (S2-175303). GSMA Future Networks Programme is conducting a project aimed to analyse possible paths for operators in introducing and migrating from 3GPP 4G network to 5G network from technical, economic and strategic perspective. The inquiry is timely and appropriate for the discussion within 5G Introduction project. The operator members of the 5G Introduction project have discussed the request and the results are provided below. Operators agree that it would be beneficial to have consistency across device OEMs of the RAT indicated to the user.
Operator Requirement
Survey and discussion among operator members of the 5G Introduction project indicates that four configurations should be supported for deciding when to present a 5G status icon.  The configurations are presented from the most restrictive to the most relaxed, their adoption is decided according to operator and regional regulatory requirement. 
In the configurations, the UE is allowed to use NR (based on information sent from the HSS or locally generated by the VPLMN policy in the MME). 
Considerations of core network also indicates that 5G status icon should be displayed in two cases. First, when UE is camping on SA E-UTRA cell connected to 5GC. Second, when UE is camping on NG-RAN cell connected to 5GC. 
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. 
The configurations consist of the following states and are as described in Table 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 
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)
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) 
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)
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
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)
	State
	Config. A
	Config. B
	Config. C
	Config. D

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

	2 (IDLE under or Connected to LTE cell supporting NSA and no detection of NR coverage)
	4G
	4G
	4G
	5G

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

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

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

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


[bookmark: _Ref497593156]. UE state/indicator configuration matrix
As there is no consensus on a single preferred configuration, it is desirable 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. 
Actions 
ACTION to SA2 and RAN2: 
3GPP SA2 and RAN2 are asked to: 
Take into consideration the above requirement regarding service indicators in the User Interface.
Verify that the UE has all the information needed to determine which state it is in and the associated complexity and impact for such determination (e.g battery consumption, signalling and so on)
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