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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 [2] 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

2.1 Name of NR indication IE in E-UTRA SI
The EN-DC CR of 36.331 [1] has an IE "upperLayerIndication" for the NR indication. It was named to "upperLayerIndication" because companies in RAN2 couldn’t reach a consensus to call it NR indication.

However, RAN2 studied the indication only for the purpose of EN-DC availability indication [3] and SA2 LSs sent to RAN2 so far and GSMA LS [2] only talked about EN-DC deployment.

Besides for the LTE connected to 5GC case, RAN2 has already agreed to signal the available CN per PLMN (see Annex Y.3 in [4]) in LTE SI so the IE "upperLayerIndication" doesn’t need to cover the case. 

Therefore, to avoid any confusion, we propose:

Proposal 1: Rename the IE "upperLayerIndication" for NR indication to "nrIndication"
2.2 Compliance with GSMA requirements

GSMA sent an LS to RAN2 in RAN2#100 Reno meeting [2] 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 ---

We go through the states one by one.

Observation 1: State 1 has already been supported as legacy behaviour
The current NR indication implemented in the 36.331 [1] has already supported config. D/state 2.
Observation 2: State 2 has already been supported using SI which already includes an NR indication to tell if the network supports EN-DC
For support of state 3 for config. A, B and C, UE in Connected mode needs to measure NR and detect NR coverage. EN-DC capable UE has already supported inter-RAT measurement on NR carrier in connected mode so it has already been supported by the NR measurement configuration from the RAN.
Observation 3: State 3 has already been supported by using the NR measurement configuration from the RAN
For support of state 4 for config. A and B, UE needs to measure NR to detect NR coverage in idle mode. In order to make idle mode NR measurements efficient, the UE should be provided with the neighbour frequency information of EN-DC to search for NR.
Observation 4a: State 4 requires the UE to measure NR in idle

Observation 4b: In order to make idle mode NR measurements efficient, the UE should be provided with neighbour frequency information of EN-DC to search for NR
For support of state 5 for config. A, NR indication should be indicated to the upper layer when EN-DC is configured to the UE. AS knows EN-DC configuration so it has already been supported.
Observation 5: State 5 has already been supported when EN-DC is configured
For support of state 6 for config. A, NR indication should be indicated to the upper layer when 5GC is available for the serving cell. For this purpose, RAN2 has already agreed that in LTE, the system information should be extended to include information about the available CN per PLMN in RAN2#99 Berlin meeting (see Annex Y.3 in [4]).
Observation 6: State 6 has already been supported based on eLTE agreements

In conclusion, we propose:
Proposal 2: Include neighbour frequency information to search for NR in SI in order to support all the GSMA NR indication requirements
3 Summary
Proposal 1: Rename the IE "upperLayerIndication" for NR indication to "nrIndication"
Observation 1: State 1 has already been supported as legacy behaviour
Observation 2: State 2 has already been supported using SI which already includes an NR indication to tell if the network supports EN-DC

Observation 3: State 3 has already been supported by using the measurement configuration from the RAN

Observation 4a: State 4 requires the UE to measure NR in idle

Observation 4b: In order to make idle mode NR measurements efficient, the UE should be provided with neighbour frequency information of EN-DC to search for NR

Observation 5: State 5 has already been supported when EN-DC is configured 

Observation 6: State 6 has already been supported based on eLTE agreements

Proposal 2: Include neighbour frequency information to search for NR in SI in order to support all the GSMA NR indication requirements
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