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1 Introduction
Multi-USIM (MUSIM) is a R17 work item, aimed at standardizing multi-SIM functionality for UEs which simultaneously support more than one USIM instance. Though MUSIM devices are currently available in the market, all of them are based on proprietary implementation, leading to non-uniform protocol functionality and inconsistent user experience. This work item is a step towards standardizing this feature. The WID for this feature is as defined in [1]. The detailed objectives of this work item are 

	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 or LTE. Network B can either be LTE or NR.
· Applicable UE architecture: Single-Rx/Single-Tx.
2) Specify mechanism for UE to notify Network A of its switch from Network A (for MUSIM purpose) [RAN2, RAN3]:
· 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
3) Unless SA2 find an alternative solution or decides otherwise, specify mechanism for an incoming page to indicate to the UE whether the service is voLTE/VoNR[ RAN2, RAN3].
· RAT Concurrency: Network A is either LTE or NR. Network B is either LTE or NR.
· Applicable UE architecture: Single-Rx/Dual-Rx/Single-Tx



This work item has had a cross functional impacts across other 3GPP working groups including SA1, SA2, CT1, RAN2, RAN3.



2 Discussion 
[bookmark: _Toc532993704]2.1	RAN2 Progress on Network Switching
RAN2 in its last online meeting (RAN2#115-e) made several agreements on the topic of network switching aspects (Objective #2 of WID), for both cases of leaving and not-leaving RRC CONNECTED mode on Network A. The summary of the agreements is as captured below from [2].

UE notification on network switching for multi-SIM
· 1: RAN2 retains the agreement on NAS-based busy indication for RRC_INACTIVE, and Reply SA2.

Scenarios and supported gap types:
· 1: RAN2 aims to support at least the below scenarios 1/2/3 in Rel-17 for cases when the UE is allowed to switch to network B without leaving connected state at network A. 
-	Scenarios 1: Periodic switching, including SSB detection/paging reception, serving cell measurement, neighboring cell measurement including intra-frequency, inter-frequency and inter-RAT measurement;
-	Scenarios 2:  SI receiving at network B;
-	Scenarios 3: Aperiodic (one-shot) switching with both transmission and reception at network B but will not enter RRC-connected state in NW B (e.g. no RRC connection Resume/Setup) at network B, including On-demand SI request;
· 2: For switching without leaving connected state at network A, support gap types 2a (Normal periodic gap) and 2b (Normal aperiodic gap) in Rel-17. 
· 3: Only per UE level scheduling gap is supported in Rel-17 for non-DC. FFS if we support MR-DC.
· The scenarios will only be used for deriving RRC parameters. No need to capture them in e.g. Stage-2.

Gap configuration and activation:
· 5: The network is allowed to configure at most 3 gap patterns (for any MUSIM purpose). 
· 6: Only a single aperiodic gap (for MUSIM) is supported in Rel-17. At most two periodic “gaps” (for MUSIM) and a single aperiodic gap (for MUSIM) is supported in Rel-17. FFS if signalling supports more.
· 7: The SFN and subframe of the PCell of the network A is used in the gap configuration to calculate the gap.
Periodic/Aperiodic/autonomous Gap configuration and activation:
· 8: The switching gap configuration will explicitly provide the gap starting position (e.g. offset value or start SFN and subframe explicitly), gap length and gap repetition period.
· 10: Switching Gaps (of any type) are configured or released by RRC signalling (e.g. RRCReconfiguration message) in Rel-17. FFS if gap can be released autonomously by UE after N repetitions.

Gap configuration assistance information:
· 16 	UE is allowed to include assistance information for setup or release of gaps for both 1) periodic gaps and 2) aperiodic gap in one UEAssistanceInformation Msg. 
· 18  To report the assistance information, the UE maps the timing info of the Gap on the network B  to the network A and reports the mapped timing info to the network A.
· 20  For the gap assistance information, the Gap start time, Duration of the gap and gap repetition period (for periodic) may be included. FFS is other information is included (e.g. gap purpose). 
· Do not support autonomous gaps for MUSIM in Rel-17.

· 1: UE can indicate it wants to leave RRC_CONNECTED in assistance information for MUSIM (FFS for signalling details, e.g. UAI).
· 3: UEAssistanceInformation message is extended for switching notification in both network switching procedures for leaving RRC_CONNECTED state and without leaving RRC_CONNECTED state.
· 6: UE is configured to provide assistance info for switching notification via otherConfig of RRCReconfiguration message
· 8: Introduce a new RRC timer for the “configured time”, used for the UE to leave RRC_CONNECTED without a response. 
· FFS if it's possible to configure UE to always wait for the network response (e.g. "infinite" waiting time)

· 7: UE is not allowed to enter RRC_INACTIVE state if no NW response message is received within a certain configured time period after the network switching notification message is sent. 
· 9: As baseline, how to handle the case, that UE performs switching without the response from network for a configured time during switching procedure without leaving RRC_CONNECTED state, is not specified. Can re-discuss if there are serious issues found.

From the agreements it is clear that with the introduction of the periodic and aperiodic switching gaps for R17 MUSIM, there would be some impacts on the timing requirements on the Intra-Frequency, Inter-Frequency and Inter-RAT measurements, SI acquisition etc., for the MUSIM use case. Specifically, there has to be a lower and upper bound range defined for the switching gap window in order to ensure that UE is still able to maintain the RRC_CONNECTED state on Network A, while switching over to Network B to do one of the above-mentioned protocol activity. The definition of the switching time requirements comes within in the scope of RAN4 WG. RAN2#115-e has also initiated a LS to RAN4 in [3] in this regard.

[bookmark: _GoBack]From our understanding, RAN4 needs to be involved in the following aspects, and 3 RAN4 meetings with 0.5TU per RAN4 meeting are needed:
· To check whether the requirement design for MG enhancement of multiple MGs could be reused or partially used for MUSIM MG cases;
· For SI reading on NW B, the existing CGI reading requirement may not be directly applied for MUSIM scenario, since exiting CGI reading only focuses on MIB/SIB1 reading. So new SI reading requirement might be needed or at least discussed in RAN4;
· Possible existing requirement applicability clarification, e.g., SSB detection on NW B in e.g. scenario 1, SFTD measurement for UEAssistanceInformation, etc.



Based on the current WID objective [1], no time units (TU) have been allocated to RAN4 to study and specify (if any) the MUSIM impacts, and more specifically on the timing requirements for network switching. Since the response from RAN4 is a critical input to RAN2 to further design and conclude on the signaling aspect of R17 MUSIM, it is essential to include RAN4 as one of the impacted working groups for this R17 MUSIM WI and allocate the necessary TU for the same (as indicated in Annex).

Observation 1: RAN2 agreements on Network Switching for MUSIM necessitates RAN4 study for the MUSIM switching timing requirements aspects.

Observation 2: RAN4 is currently not listed as one of the impacted working groups for R17 MUSIM

Proposal 1: Include RAN4 as one of the impacted WGs for R17 MUSIM and allocate a reasonable TU to that effect.

Proposal 2: Plan 3 RAN4 meetings with 0.5 TU per RAN4 meeting to complete R17 MUSIM WI in RAN4.
3	Conclusion
Based on the discussions in the previous section, the following proposals are made: 

Observation 1: RAN2 agreements on Network Switching for MUSIM necessitates RAN4 study for the MUSIM switching timing requirements aspects.

Observation 2: RAN4 is currently not listed as one of the impacted working groups for R17 MUSIM

Proposal 1: Include RAN4 as one of the impacted WGs for R17 MUSIM and allocate a reasonable TU to that effect.

Proposal 2: Plan 3 RAN4 meetings with 0.5 TU per RAN4 meeting to complete R17 MUSIM WI in RAN4.
4 References
[1] RP-211561 - Revised WID: Core part: Support for Multi-SIM devices for LTE/NR
[2] R2-2108831 - RAN2#115-e - Report on LTE legacy, 71 GHz, DCCA, Multi-SIM and RAN slicing 
[3] R2-2108861 - [DRAFT] LS on gap handling for MUSIM
5 Annex
Proposed work scope for R17 MUSIM

	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 or LTE. Network B can either be LTE or NR.
· Applicable UE architecture: Single-Rx/Single-Tx.
2) Specify mechanism for UE to notify Network A of its switch from Network A (for MUSIM purpose) [RAN2, RAN3, RAN4]:
· 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
3) Unless SA2 find an alternative solution or decides otherwise, specify mechanism for an incoming page to indicate to the UE whether the service is voLTE/VoNR[ RAN2, RAN3].
· RAT Concurrency: Network A is either LTE or NR. Network B is either LTE or NR.
· Applicable UE architecture: Single-Rx/Dual-Rx/Single-Tx
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