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1 Introduction

RAN2#100 Reno meeting made the following agreements on the NR indication:
Agreement

1
1 bit NR indicator is added per PLMN

2
NR indicator to be added to SIB2

GSMA sent an LS [1] to RAN2 in RAN2#100 Reno and gave us the GSMA requirements for the NR indication.
There are some open issues on the NR indication and this contribution aims to address the open issues.
2 Discussion

GSMA sent an LS to RAN2 in RAN2#100 Reno meeting [1] and they provided the following NR indication requirements:
--- begin quote ---

The configurations consist of the following states and are as described in Table 1:

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 

2. 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)

3. 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) 

4. 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)

5. 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

6. 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


Table 1 . UE state/indicator configuration matrix

--- end quote ---

RAN2 has already introduced an upperLayerIndication IE in SIB2 for the support of NR indication and the upperLayerIndication IE is sufficient to support the GSMA NR indication configuration, which doesn’t require NR measurement (i.e. config. D, state 2) but that’s not sufficient to support the GSMA NR indication configurations, which require NR measurement (i.e. config. B, C and D’s state 4)

Observation 1: Upper layer indication in LTE SI is sufficient to enable the 5G icon on the device when NR measurements are not required
To support the GSMA NR indication state 4 of config. B, C and D, NR coverage detection in idle mode is necessary and that implies that EN-DC capable UE is required to measure NR cells when the UE is in LTE idle mode. Then to perform the NR measurement, the UE needs to know what frequencies the UE is expected to find out the NR coverage in the geographical area. Otherwise NR coverage detection will end up in massive battery drain due to the full NR band search in LTE idle mode.
Observation 2: NR NCL SIB in LTE SI is required to enable an efficient UE implementation of the NR indication on the device when NR coverage detection is required

On the other hand, RAN2 made the following working assumption in RAN2#99 Berlin meeting:

=>
Draft LS to SA2 to say that it is feasible to include the indicator in LTE system information and that we assume this indication would be provided to upper layers and there would be no AS actions associated with it (e.g measurements, capability check, etc). Can indicate to SA2 that the indicator from the LTE cell is no guarantee that EN-DC will be configured for the UE when is active. Also ask question (for information) about how they see the indicator to be used. 

This RAN2 working assumption is captured in the RAN2 LS sent to SA2 [2].

Observation 3: the GSMA NR coverage detection requirement collides with the RAN2 working assumption over NR indication

Proposal 1: Revisit or confirm the working assumption for NR indication based on the GSMA requirements
Proposal 2: Include NR neighbor frequency information in LTE SI to efficiently search for NR in order to support the GSMA NR indication requirements for measurements

3 Summary
Observation 1: Upper layer indication in LTE SI is sufficient to enable the 5G icon on the device when NR measurements are not required

Observation 2: NR NCL SIB in LTE SI is required to enable an efficient UE implementation of the NR indication on the device when NR coverage detection is required
Observation 3: the GSMA NR coverage detection requirement collides with the RAN2 working assumption over NR indication

Proposal 1: Revisit or confirm the working assumption for NR indication based on the GSMA requirements
Proposal 2: Include NR neighbor frequency information in LTE SI to efficiently search for NR in order to support the GSMA NR indication requirements for measurements
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