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1. Introduction

In RAN2#116 e-meeting, the following issues for network switching without leaving RRC_CONNECTED were left as FFS [1].
	· Wait for RAN4 feedback on gap pattern support (can use FFS in RRC for maximum value)
· FFS how UE indicates release of gap pattern.
· 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


In this contribution, we discuss further the remaining open issues on NW switching procedure without leaving RRC_CONNECTED and provide our views.
2. Discussion
2.1 Release/Update of gap patterns
UE can provide suggested gap pattern(s) in UAI message, and the network can configure and release the gap pattern(s) based on UAI message from the UE. For example, if the SI reception is triggered in NW B, the UE can send UAI message to NW A to request gap pattern. After the SI reception is finished in NW B, UE can indicate to the NW A to release this gap pattern. For the UAI framework, there is no “delta configuration” within each feature (e.g. MUSIM assistance information is a separate feature) in UAI. Thus, the presence of suggested gap pattern(s) indicates that these gap pattern(s) are requested by the UE, and the absence of suggested gap pattern(s) (indicated before) indicates that these gap pattern(s) are preferred to be released by the UE. For example:

· The UE first sends the UAI message with MUSIM-GapRequestList-r17 including three MUSIM-GapInfo-r17, i.e. {MUSIM-GapInfo-r17-1, MUSIM-GapInfo-r17-2, MUSIM-GapInfo-r17-3}. It means UE requests three gap patterns with gap information provided in MUSIM-GapInfo-r17-1, MUSIM-GapInfo-r17-2, MUSIM-GapInfo-r17-3.

· The UE then sends the UAI message with MUSIM-GapRequestList-r17 including two MUSIM-GapInfo-r17, i.e. {MUSIM-GapInfo-r17-1, MUSIM-GapInfo-r17-4} It means UE indicates release of gap patterns with gap information provided in {MUSIM-GapInfo-r17-2, MUSIM-GapInfo-r17-3}, and requests one new gap pattern with gap information provided in MUSIM-GapInfo-r17-4.
By this way, UE can flexibly provide/update suggested gap pattern(s) based on UE requirement, for example, after the UE performs cell reselection in NW B or after the UE performs handover in NW A, the UE can suggest new gap pattern(s) in the updated UAI message to the network.

Proposal 1: 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.

Normally, the network is not synchronized and different gNBs have different timing especially in an FDD network. When the UE performs cell reselection in NW B or handover in NW A, the previously requested gap pattern(s) may not be valid anymore as the new serving cell may have different timing from the original cell in NW B or the target cell in NW A may have different timing from the source cell. In this case, the UE should be allowed to update the gap pattern by resending the UAI message. Otherwise, the UE will be configured with a useless gap pattern in NW A.
Proposal 2: UE is allowed to update the gap pattern by resending the UAI message after the UE performs cell reselection in NW B or after the UE performs handover in NW A.

2.2 Reply LS from RAN4 on MUSIM gaps
RAN4 sent the reply LS [3] to RAN2 LS on gap handling for MUSIM [2]. A brief summary of the reply LS is given in the table below: 
Table 1: Summary of the reply LS from RAN4 on MUSIM gaps

	Scenario
	RAN4 reply
	Conclusion

	Scenario 1: Periodic switching, including SSB detection/paging reception, serving cell measurement, neighbouring cell measurement including intra-frequency, inter-frequency and inter-RAT measurement
	· For serving cell measurement, neighbouring cell measurements including intra/inter-frequency and inter-RAT measurements, legacy gap patterns can fulfil the task, but with low efficiency in some scenarios.
· For SSB for AGC and paging reception, 1) a legacy measurement gap patterns can be used, but with low efficiency. 2) additional gap patterns can be used for paging reception with/without SSB for AGC. These gap patterns could be a new measurement gap patterns whose measurement gap length (MGL) can be the same as legacy MGL, but with longer MGRP equal to NW B DRX cycles like {320, 640, 1280, 2560} in RRC_IDLE.
	1) Legacy gap patterns can be used but with low efficiency

2) New gap patterns with MGL same as legacy MGL but with longer MGRP can fulfil the task.

	Scenario 2: SI receiving at NW B
	RAN4 concludes that an aperiodic gap pattern can fulfil the task of MIB/SIB1 reading. In addition, legacy gap patterns can fulfil this task but RAN4 has not studied how efficient it would be. A UE may require multiple attempts to read MIB/SIB1 when using an aperiodic gap.
	Legacy gap pattern can fulfil the task.

	Scenario 3: Aperiodic (one-shot) switching with both transmission and reception at NW B but will not enter RRC_CONNECTED in NW B
	Though RAN4 has not reached conclusions on whether the existing MGRP and MGL value are sufficient to support the scenario 3, RAN4 concludes that at least no problem is identified in case legacy MGL is used for all 3 scenarios including scenario 3.
	Legacy gap pattern can fulfil the task.


Based on the reply from RAN4, we can summarize:

1)    RAN4 did not identify the need to support signalling framework of more than 3 gap patterns for both NW configuration and UE assistance information.

2)   Either legacy measurement gaps or new gap pattern with MGL same as legacy MGL but with longer MGRP can fulfil the tasks for Scenario 1. 
3)   Legacy gap pattern with legacy MGL and MGRP can fulfil the task for Scenario 2.

4)   Legacy gap pattern with legacy MGL can be used for Scenario 3.
Based on the above 1), we think the open issue of “FFS if signalling supports more” can be concluded.
Proposal 3: Signalling framework to support more than 3 gap patterns is not supported.
For the above 2), the issue has also been discussed in RAN#94 and it is concluded that “RAN4 is requested to capture in TS38.133 that legacy measurement gap patterns (as defined in TS 38.133 Table 9.1.2-1, and also including patterns #24 and #25) can be applicable for MUSIM operation and also to capture new gap patterns for MUSIM with MGRP equal to paging DRX cycles for IDLE/INACTIVE” [4]. Based on this conclusion, RRC signalling for both UAI and RRC reconfiguration for MUSIM gap needs to include the following values:
· MGL: 1.5ms, 3ms, 3.5ms, 4ms, 5.5ms, 6ms, 10ms, 20ms
· MGRP: 20ms, 40ms, 80ms, 160ms, 320ms, 640ms, 1280ms, 2560ms.
For the above 3), we think the legacy periodic gap pattern can be used according to RAN4’s LS. So no need to define any new MGL and MGRP values specifically for the scenario 2.
For the above 4), we understand that at least the legacy MGL can be used for scenario 3 according to RAN4’s LS. In our view, 20ms aperiodic MGL is enough for the UE to send the request for on-demand SI. After successfully sending the on-demand SI request in the one-shot aperiodic gap, the UE can ask for another gap for SI receiving. So no need to define other new MGL values for scenario 3.

So based on the above discussion, we propose that 
Proposal 4: Capture the following values in UAI and RRC reconfiguration for MUSIM gap, and from RAN2 point of view, no need to define any other new MGL and MGRP for MUSIM purpose.

· MGL: 1.5ms, 3ms, 3.5ms, 4ms, 5.5ms, 6ms, 10ms, 20ms
· MGRP: 20ms, 40ms, 80ms, 160ms, 320ms, 640ms, 1280ms, 2560ms.
2.3 Impact on RLM/BFD timers during MUSIM gap
During the legacy measurement gaps, the UE will keep the RLM/BFD related timers running if already started without any additional action. Based on the reply LS from RAN4 and our proposal 4, the same MGL as for the measurement gaps will be used for MUSIM. So we don't see any necessity to perform special handling for the RLM/BFD related timer during the MUSIM gap, e.g. stop the timer. 
Proposal 5: No special handling for RLM/BFD timers is needed during MUSIM gaps.
3. Conclusion

In this contribution, we have discussed remaining open issues for NW switching procedure without leaving RRC_CONNECTED and made the following proposals:

Proposal 1: 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.
Proposal 2: UE is allowed to update the gap pattern by resending the UAI message after the UE performs cell reselection in NW B or after the UE performs handover in NW A.
Proposal 3: Signalling framework to support more than 3 gap patterns is not supported.
Proposal 4: Capture the following values in UAI and RRC reconfiguration for MUSIM gap, and from RAN2 point of view, no need to define any other new MGL and MGRP for MUSIM purpose.

· MGL: 1.5ms, 3ms, 3.5ms, 4ms, 5.5ms, 6ms, 10ms, 20ms
· MGRP: 20ms, 40ms, 80ms, 160ms, 320ms, 640ms, 1280ms, 2560ms.

Proposal 5: No special handling for RLM/BFD timers is needed during MUSIM gaps.
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