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1 Introduction

In RAN#86, the WID to support Multi-SIM devices in Rel-17 was approved. In the RAN2#112-e, some issues related to the scope of the WID were raised. In this contribution, we discuss the issues and provide our suggestion on how to handle these issues.

2 Discussions

· Paging collision avoidance
In the RAN Multi-SIM WID[1], the objective of paging collision avoidance is following:

	1) Specify, if necessary, enhancement(s) to address the collision due to reception of paging when the UE is in IDLE/INACTIVE mode in both the networks associated with respective SIMs [RAN2]

· RAT Concurrency: Network A can be NR. Network B can either be LTE or NR.

· Applicable UE architecture: Single-Rx/Single-Tx.


In the RAN2#112-e meeting, one agreement related has been reached:
=> Enhancement for 5GS should be prioritized since it can handle paging collision issue in both NR+NR and NR+LTE scenarios.

With enhancement for 5GS, the paging collision issue in both target scenarios(highlighted in yellow above) can be solved. Such impact on EPS may be avoided. 

Observation1: In RAN2, the enhancement for EPS to handle paging collision issue is not prioritized.
However, a new WID for Multi-SIM has been approved[2] in SA2 with the following objectives:

	4
Objective

The objective is to specify enhancements to 5GS and EPS functionality and procedures for the following aspects:
-
A single paging cause with the meaning of “voice” for both EPS and 5GS according to the conclusions in TR 23.761 clause 8.1.

-
NAS Busy Indication for both EPS and 5GS in RRC_IDLE mode according to the conclusions in TR 23.761 clause 8.1.

-
Enabling paging reception for EPS according to the conclusions in TR 23.761 clause 8.2.

Editor's note: The objective on enabling paging reception for EPS and the corresponding solution needs to be confirmed by RAN plenary.
-
NAS-level leaving procedure for EPS according to the conclusions in TR 23.761 clause 8.3.

-
Leaving procedure for 5GS.

NOTE 1:
The decision to support NAS-based leaving or RRC-based leaving or both will be determined taking into account feedback from RAN2.

NOTE 2:
The WID objectives will be further updated based on progress of work in other WGs and on open issues identified in the SA2.

Work will be done in collaboration with RAN2, RAN3 and SA3 WGs.


To enable paging reception for EPS when paging collision occurs, SA2 has agreed to specify a new UE_ID other than IMSI for PF/PO calculation according to TR 23.761 clause 8.2. The new UE ID is derived based on the IMSI and an IMSI offset.
Currently, only IMSI is used for PF/PO calculation in EPS according to TS36.304. Hence, the SA2 WID requires impact on TS36.304, i.e. introduce a new UE ID for PF/PO calculation. And, in TS36.413, the MME indicates eNB the UE ID used to calculate the PF/PO via the IE “UE Identity Index value”, with the coded of the IE referencing to TS36.304. Hence, the MME can directly indicate eNB the result of IMSI + IMSI offset as “UE Identity Index value”, i.e. the enhancement on PF/PO calculation is transparent to S1-AP.

Taking the above into account, the objective on enabling paging reception for EPS and the corresponding solution is technically possible in RAN. The possible impact include the UE capability for PF/PO calculation with IMSI and IMSI offset in TS36.306 and the description on method of PF/PO calculation based on IMSI and IMSI offset in TS36.304.

Observation2: The objective of SA2 WID on enabling paging reception for EPS and the corresponding solution is technically possible in RAN, with limited impact on TS36.304 and TS36.306.
Proposal1: RAN plenary to discuss and decide whether enhancement for EPS to handle paging collision issue should be considered in the Multi-SIM WI. 
· RRC-based switch notification for 5GS/E-UTRA (Option 5)
In the LS from SA2[3], it was asked: Please let us know whether changes to 5GS/E-UTRA (Option 5) to support RRC-based leaving is part of RAN Work Item. [RAN2, RAN3]. However, no consensus has been reached for this issue. 

The question is related to the bullet 2 of RAN WID:

	2) Specify mechanism for UE to notify Network A of its switch from Network A (for MUSIM purpose) [RAN2]:

· RAT Concurrency: Network A is NR. Network B can either be LTE or NR.

· Applicable UE architecture: Single-Rx/Single-Tx, Dual-Rx/Single-Tx


Compared with NAS-based switching, RRC-based switching allows shorter interruption in Network A. As a result, RRC-based switching leads to better user experience and should be considered when possible. Given RAN2 has agreed that RRC-based switch notification for 5GS/NR should be considered, it is natural to also consider RRC-based switch notification for 5GS/E-UTRA to allow an unified solution and to achieve similar user experience improvement in 5GS/NR and 5GS/E-UTRA. Otherwise, the NAS-based switch notification will be the only choice for 5GS/E-UTRA. Hence:

Proposal2: Change to 5GS/E-UTRA (Option 5) to support RRC-based switching is considered in the WI.

· Dynamic UE capability change in NW A to allow temporary simultaneous transmission and reception in both NW A and B

The scenario was raised by operators, in which implementation based dynamic UE capability change for Multi-SIM purpose has been observed in the current network. For example, when a UE is in RRC_Connected state in network A and in Idle state in network B, sometimes the UE may need to tune away partial Tx and/or Rx chains from Network A for some activities, e.g. monitor paging occasion or perform RNAU, in the Network B. As UE doesn’t notify the Network A about the dynamic UE capability change, the Network A may encounter demodulation failure in communication and it is up to network implementation how to adapt to the changes in UE capability. 

The issue seems to be related to bullet2 of the WID, i.e. switch from Network A. But it is not clear whether partial UE capability switch(i.e. dynamic capability change) from Network A is in the current WID or not. Hence: 
Proposal3: RAN plenary to discuss and decide whether UE notify Network A of its dynamic capability change should be considered in the Multi-SIM WI. 

3 Conclusions

In this contribution, we share our views on issues related to the scope of the Rel-17 Multi-SIM WID. The proposals are following:
Proposal1: RAN plenary to discuss and decide whether enhancement for EPS to handle paging collision issue should be considered in the Multi-SIM WI. 
Proposal2: Change to 5GS/E-UTRA (Option 5) to support RRC-based switching is considered in the WI.

Proposal3: RAN plenary to discuss and decide whether UE notify Network A of its dynamic capability change should be considered in the Multi-SIM WI. 
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