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1. Introduction
For UE network switching without leaving connected state at network A, gap negotiation between UE and network A is needed. In RAN2#116_e meeting, the following agreements were made [1]:
RAN2 will not specify MN-SN coordination of MUSIM gaps with MR-DC in Rel-17 
RAN2 will not create MAC CE activation of gaps in MUSIM, but if the common gap discussion allows this anyway, RAN2 will not prevent that, either. 
1: RAN2 will not work in Rel-17 for the case that Dual-RX/Single-TX UE or Single-RX/Single-TX UE stays in RRC_CONNECTED mode in NW A while performing reception and transmission in NW B (in RRC_ CONNECTED or during RRC setup/resume period).
2: MUSIM with MR-DC is not explicitly supported in Rel-17 (i.e. no specification efforts done to allow or prevent use of MUSIM with MR-DC).
No need for LS to SA2 on this (no specification efforts needed to prevent or allow dual RRC_CONNECTED with MUSIM in Rel-17).
Wait for RAN4 feedback on gap pattern support (can use FFS in RRC for maximum value)
4: RAN2 understands that the intent of aperiodic gap is as follows (no need to specify):
-	If until the end of the aperiodic gap the UE still has not completed activity in NW B, e.g. due to the random access for on-demand SI request, the UE should stop the activity in NW B and switch to NW A. If needed, the UE can request another aperiodic gap in NW A.
RAN2 does not intend to specify any new signalling in Rel-17 for early return. If legacy signalling allows it, RAN2 does not intend to preclude it.
5: Do not introduce gap purpose for gap related MUSIM assistance information.
6: FFS how UE indicates release of gap pattern.
7: FFS if UE is allowed to update UAI message after the UE performs cell reselection in NW B or after the UE performs handover in NW A.
8: Autonomous release of MUSIM gap by UE after N repetitions is not supported.

In this contribution, we try to discuss the remaining issues for MUSIM gap negotiation.
1. Discussion 
In RAN2#116_e meeting, RAN2 agreed to not specify MAC CE based MUSIM gap activation/deactivation but if the common gap discussion allows this anyway, RAN2 will not prevent that either, so the RRC based MUSIM gap addition/release should be the baseline. The FFS is that what’s the signaling details for RRC based MUSIM gap addition/release, based on contributions from companies in last meeting, two methods are on the table:
Option1: The absence of suggested gap pattern(s) in UAI message implicitly indicates that these gap pattern(s) are preferred to be released by the UE.
Option2: Each MUSIM gap configured by network A is associated with an index, UE can indicate which MUSIM gap should be released by including the corresponding MUSIM gap index into UEAssistanceInformation Msg, Release and add signaling is used to release and add MUSIM gap(s) and this is both applied to UL and DL RRC message.
To better compare Option1 with Option2, the pros and cons for each option are listed in Table 1 below:
	
	Pros
	Cons

	Option1
	ASN.1 design is simpler as no MUSIM gap index is needed in ASN.1 design.
	The previously requested MUSIM gap (if still needed by UE) must be added into UAI message again even if the intention of the latest UAI message is to request new MUSIM gap and/or release part of the configured MUSIM gap. In other words, option1 may introduce extra signaling overhead during UE MUSIM gap modification/release procedure.

	Option2
	UE MUSIM gap modification/release procedure is simpler and flexible, i.e. there is no need to add the previously requested MUSIM gap (if still needed by UE) into UAI message again even if the intention of the latest UAI message is to request new MUSIM gap and/or release part of the configured MUSIM gap.
	Compared to Option1, add a bit more effort for ASN.1 design, e.g. MUSIM gap index should be introduced.



Based on the analysis above, both options are workable. Although we do see some difference between the two options from ASN.1 design perspective, the difference is not significant in our view, so we slightly prefer Option2 considering the flexibility for MUSIM gap modification/release.
Proposal 1: Each MUSIM gap configured by network A is associated with an index, UE can indicate which MUSIM gap should be released by including the corresponding MUSIM gap index into UEAssistanceInformation Msg.
Proposal 2: Release and add signaling is used to release and add MUSIM gap(s) and this is both applied to UL RRC message i.e. UEAssistanceInformation message and DL RRC message, i.e. RRCReconfiguration message.
As for the MUSIM gap activation, due to MAC CE based MUSIM gap activation is not specified for R17 MUSIM, so it’s nature that the MUSIM gap(s) will be activated immediately once configured via RRC.
Proposal 3: Upon received by RRC signaling, all the configured MUSIM gap(s) will be activated immediately.
The next issue is about the MUSIM gap length and gap cycle value range, the discussion is still ongoing in RAN4. In RAN2#115_e meeting, RAN2 sent a LS to RAN4 on MUSIM gap handling [2] and a response LS was received from RAN4 [3], RAN4 conclusion can be summarized as below:
[bookmark: _GoBack]Scenario 1: Periodic switching, including SSB detection/paging reception, serving cell measurement, neighboring cell measurement including intra-frequency, inter-frequency and inter-RAT measurement
· For serving cell measurement, neighboring cell measurement including intra-frequency, inter-frequency and inter-RAT measurement, RAN4 thinks the legacy gap patterns (i.e. R15/R16 gap patterns) can be reused, but with low efficiency in some scenarios;
· For SSB for AGC and paging reception, A legacy measurement gap patterns can be used, but with low efficiency. Additional gap patterns can be used for paging reception with/without SSB for AGC and MGL for additional gap patterns can be the same as legacy MGL but with longer MGRP equal to network B DRX cycles like {320, 640, 1280, 2560} in RRC IDLE mode.
Scenario 2: SI receiving at network B
RAN4 concludes that an aperiodic gap pattern can fulfill the task of MIB/SIB1 reading. In addition, legacy gap patterns can fulfill this task but RAN4 has not studied how efficient it would be. For efficiency purpose, a legacy gap pattern configured for MIB/SIB1 reading can be released after successfully decoding SIB1 information.
Scenario 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
Regarding scenario 3, RAN4 has not reached conclusions.
Based on the summary above, RAN2 can agree the following:
Proposal 4: For periodic MUSIM gap, the MGL of legacy gap (i.e. R15/R16 gap) can be reused, but the MGRP for periodic MUSIM gap can be extended to include {320ms, 640ms, 1280ms, 2560ms} along with {20ms, 40ms, 80ms, 160ms}.
But for aperiodic MUSIM gap, RAN4 has not finished the discussion yet, based on the RAN4 LS, we can agree the following:
Proposal 5: For aperiodic MUSIM gap, at least the MGL of legacy gap (i.e. R15/R16 gap) can be reused. It’s up to RAN4 to decide whether additional gap length should be introduced for aperiodic MUSIM gap.
Another FFS is about whether UE is allowed to update UAI after cell reselection in NW B or handover in NW A. To clearly understand the spec impact, let’s discuss the situation case by case.
Case1: The MUSIM gap(s) requested via network A is/are still valid, while cell reselection happens in network B.
Case2: The MUSIM gap(s) requested via network A is/are still valid, while HO happens in network A.
In Case1, paging reception occasion in network B may be different after cell reselection, which means the MUSIM gap(s) requested via network A may be invalid after cell reselection. But network A is still unchanged and MUSIM gap is based on the timing of network A, release and add signaling can be used to update MUSIM gap configuration in network A after cell reselection in network B. For Case1, it seems that UE implementation is sufficient.
Proposal 6: It’s up to UE implementation whether to update MUSIM gap configuration in network A after cell reselection in network B, i.e. no spec effort is needed from RAN2 perspective.
For Case2, the situation is a little bit different, whether UE can update MUSIM gap configuration in network A depends on whether the MUSIM gap configuration will be transferred from old network A to target network A during HO procedure. Two alternatives may be involved:
Alternative1: MUSIM gap configuration is transferred from old network A to target network A during HO procedure. If so, at least RAN3 impact is involved, but from RAN2 perspective, no spec impact is identified for MUSIM gap configuration update in new network A, just like the analysis for Case1.
Alternative2: MUSIM gap configuration is not transferred from old network A to target network A during HO procedure. For this case, to align the understanding between network and UE side, all the stored MUSIM gap configuration in UE should be deleted upon triggering HO in network A.
Based on above, we can see that Alternative1 impacts RAN3 while Alternative2 impacts RAN2. From our side, we prefer to adopt Alternative1. On one hand, Alternative1 can save our work in RAN2, on the other hand, MUSIM gap configuration is also part of UE context, it’s reasonable to transfer this kind of info from source to target during HO.
Proposal 7: RAN2 to discuss which of the following Alternatives is more desirable for MUSIM gap handling after HO in network A:
Alternative1: MUSIM gap configuration is transferred from old network A to target network A during HO procedure. From RAN2 perspective, no spec impact is identified for MUSIM gap configuration update in new network A.
Alternative2: MUSIM gap configuration is not transferred from old network A to target network A during HO procedure. For this case, to align the understanding between network and UE side, all the stored MUSIM gap configuration in UE should be deleted upon triggering HO in network A.
1. Conclusion
In conclusion, we propose the following:
Proposal 1: Each MUSIM gap configured by network A is associated with an index, UE can indicate which MUSIM gap should be released by including the corresponding MUSIM gap index into UEAssistanceInformation Msg.
Proposal 2: Release and add signaling is used to release and add MUSIM gap(s) and this is both applied to UL RRC message i.e. UEAssistanceInformation message and DL RRC message, i.e. RRCReconfiguration message.
Proposal 3: Upon received by RRC signaling, all the configured MUSIM gap(s) will be activated immediately.
Proposal 4: For periodic MUSIM gap, the MGL of legacy gap (i.e. R15/R16 gap) can be reused, but the MGRP for periodic MUSIM gap can be extended to include {320ms, 640ms, 1280ms, 2560ms} along with {20ms, 40ms, 80ms, 160ms}.
Proposal 5: For aperiodic MUSIM gap, at least the MGL of legacy gap (i.e. R15/R16 gap) can be reused. It’s up to RAN4 to decide whether additional gap length should be introduced for aperiodic MUSIM gap.
Proposal 6: It’s up to UE implementation whether to update MUSIM gap configuration in network A after cell reselection in network B, i.e. no spec effort is needed from RAN2 perspective.
Proposal 7: RAN2 to discuss which of the following Alternatives is more desirable for MUSIM gap handling after HO in network A:
Alternative1: MUSIM gap configuration is transferred from old network A to target network A during HO procedure. From RAN2 perspective, no spec impact is identified for MUSIM gap configuration update in new network A.
Alternative2: MUSIM gap configuration is not transferred from old network A to target network A during HO procedure. For this case, to align the understanding between network and UE side, all the stored MUSIM gap configuration in UE should be deleted upon triggering HO in network A.
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