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Introduction
RAN2 is discussing the support of MUSIM devices and one of the objectives of the WI is to specify mechanism for UE to notify Network A of its switch from Network A (for MUSIM purpose). RAN2 has agreed to support a single aperiodic gap (for MUSIM) and one or two periodic “gaps” (for MUSIM) in Rel-17 in RAN2 #115e, and has send an LS to RAN4 in [1] including the agreements and requesting RAN4 feedback for below three scenarios.
1. Scenario 1: Periodic switching, including SSB detection/paging reception, serving cell measurement, neighbouring cell measurement including intra-frequency, inter-frequency and inter-RAT measurement.
2. Scenario 2: SI receiving at network B
3. 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
RAN4 has discussed the LS and has send a Reply LS in [2]. In this contribution we discuss the Reply LS from RAN4 and the way forward for switching objective for MUSIM WI based on reply.
Discussion
Gaps for paging and measurements 
For the paging reception including SSB detection, in [2] RAN4 has concluded that legacy measurement gap patterns can be used, but with low efficiency. Efficiency concerns is mainly because current gap patterns have a measurement gap repetition period up to 160 ms and this is smaller than the paging DRX cycle. In the RP discussions [3], it was proposed to define additional gap patterns by RAN4 for MUSIM with MGRP equal to paging DRX cycles for IDLE/INACTIVE to address these concerns.
RAN4 also concluded that legacy gap patterns are sufficient for measurements including serving cell measurements and neighboring cell measurements including intra-frequency, inter-frequency and inter-RAT measurements. RAN4 also commented that existing gap patterns might lead to low efficiency in some cases. But we notice that at the time of this comment, RAN4 has not considered the newer gap patterns with MGRP equal to paging DRX. We think that introduction of new gap patterns could reduce the efficiency concerns for measurements to some extent, for e.g. for the serving cell measurements, the additional gap patterns with MGRP equal to paging DRX cycle can increase the efficiency. In short, from RAN4 LS, we can observe that the current gap patterns along with new gap patterns are sufficient for measurements.
Observation 1: From RAN4 LS, existing gap patterns and the new gap patterns in R17 can be used for paging monitoring and measurements. 
With respect to periodic gaps for paging and measurement, the main point which is still needed from RAN4 is the RRM requirements for multiple gaps. It looks like RAN4 will not to work on RRM requirements, even for confirming that the existing RRM requirements for the gap patterns are applicable for MUSIM. Moreover, based on our understanding, the RRM requirements needs to consider scenarios like coexistence of measurement gaps with MUSIM gaps, gap sharing between measurement gaps with MUSIM gaps etc. But RAN2 can still continue to specify the signalling, procedures and other RAN2 requirements especially since the feature is always under network control. For e.g. if the network can’t support MUSIM gaps and measurement gaps together, it may release one of those gaps.
Proposal 1: RAN2 to continue the work for specifying MUSIM periodic gaps in R17. 
Gaps for system information reading
From LS [1], RAN4 has concluded that aperiodic gaps can be used for MIB/SIB1 reading. In addition, RAN4 also has commented that legacy gap patterns can fulfill this task but RAN4 has not studied how efficient it would be. As per the RP discussions, in R17 a small RAN4 TU is allocated to make existing gap patterns in TS 38.133 applicable for MUSIM and to define new gap patterns for MUSIM. Based on the discussions at RP [3], it is likely that the gap patterns #24 and #25 which means a MGL up to 20 ms is available for MUSIM gap purposes. Though we observe that further extension of MGL beyond 20ms seems unlikely in R17, we think in all practical cases, existing gap patterns- especially with the extension of gap patterns #24 and #25 for MUSIM, would be sufficient for MIB/SIB1 acquisition. 
Observation 2: Aperiodic gaps can be used for MIB/SIB1 reading. UE may request gap pattern #24 or #25 if needed.
In the reply LS [1], there is no feedback on gap requirements for other SIBs or OSI. It is also not clear if RAN4 will continue to discuss them.
RAN2 has already agreed to use aperiodic gaps for system information acquisition and also not to associate a gap with gap purpose. So the main concern now is whether the existing maximum gap length would be sufficient for acquiring all the SIBs. Since the SI window length has a range of 5ms to 160ms and the exact time for SIB message broadcasting is up to gNB implementation, the maximum MGL of 20ms may not be enough for SIB reading in some cases, when SI is broadcasted. For On Demand System Information, if OSI is based on msg1 and is on licensed spectrum, the theoretical maximum delay for RACH process for OSI can be within 20ms.Network always configures a value lower than or equal to 10 ms when Msg2 is transmitted in licensed spectrum and a value lower than or equal to 40 ms when Msg2 is transmitted with shared spectrum channel access. In other cases, like using Msg3 based OSI or in the unlicensed spectrum, maximum delay for RACH process for OSI can be theoretically larger than 20ms. But practically, gNB may be able to provide OSI with a lesser delay as the actual delay needs to be only the processing time at gNB for handling msg1/msg3 and sending msg2/msg4, as well as processing delay at UE for receiving msg2 and sending msg3. We also note that frequency of acquisition of other system information will be usually lower than the frequency of acquisition of SIB1 since UE may already have a stored version of the SIB. Moreover, SIBs other than SIB1 are not essential system information and if all the SI can’t be received in a single aperiodic gap, UE may request for a new aperiodic gap to the network and how UE handles such scenarios can be left to UE implementation. Hence we think that RAN2 can continue with specifying aperiodic gaps irrespective of when RAN4 defines RRM and other requirements. RAN4 may define additional requirements in R18.
RAN4 also informed that no RRM requirements will be defined for aperiodic gaps in R17. But again, as we said for the periodic gaps, since the feature is under network control, this shouldn’t be a blocking issue for defining RAN2 requirements.
Proposal 2: RAN2 to continue the work for specifying MUSIM aperiodic gaps in R17 for both scenario 2 and scenario 3.
RAN2 has agreed to have maximum three gaps for MUSIM purpose i.e. up to 2 periodic and 1 aperiodic MUSIM gaps. But as we understand from the discussions in RAN4, there were discussions that more periodic gaps could be efficient. For e.g. two short periodic gaps may be used for paging monitoring- one for reading SSB for AGC and other for paging monitoring when SSB and PO are distant, instead of a single periodic gap which is longer. For e.g. if SSB periodicity is 20 ms and the PO falls between 11ms and 20ms of the SSB period, a 20 ms gap will be needed. Instead if it is possible to use two 3ms gaps, it can be more efficient. Similarly, one periodic gap may not be enough for measuring all neighbor frequencies, in case the SSBs are not synchronized (This is one of the motivations for R17 WI to support multiple measurement gaps in connected mode). RAN4 also has identified that aperiodic gap is applicable for MIB/SIB1 reading. In this case, we wonder if RAN2 needs to discuss to support more than three gaps for the MUSIM purpose in R17.
Proposal 3: RAN2 to discuss the support of more than three gaps for MUSIM purpose in R17.
We also think that it is better to support more than three gaps from signaling purpose for future enhancements, especially since there are some limitations seen with three gaps.
Proposal 4: RRC signalling can support more than three MUSIM gaps in R17.
Overlapping gaps 
During RAN2#116e, there were some contributions discussing how the overlapping gaps should be handled. i.e. how to handle the below two cases.
Case 1: MUSIM gap overlaps with existing measurement gap. 
Case 2: One MUSIM gap overlaps with another MUSIM gap.
We understand that this is primarily in RAN4 scope and RAN4 has informed in reply LS [2] that they will not work on RRM requirements for MUSIM gaps in R17.So RAN2 also needn’t work on this issue in R17 and this can be left to UE implementation for now.
Proposal 5: Leave to the UE implementation if a certain MUSIM gap overlaps with other MUSIM gap(s) or existing measurement gap(s). 
Handling of RLM/BFD timers during MUSIM gaps
In RAN2#116-e contributions, some companies have raised whether any special handling is needed for RLM/BFD timers during MUSIM gaps. But we observe that from the RAN4 LS [2], no new MGL larger than current MGL will be introduced. So we think that UE behavior can be similar to the existing measurement gaps and there is no need for any special handling for these timers in R17.
Proposal 6: No specification change for handling RLM/BFD timers is needed during MUSIM gaps in R17.
Handling of RLF detection/ RRC Reestablishment after initiation of switching procedure for leaving RRC_CONNECTED
[bookmark: _GoBack]After initiation of switching procedure for leaving RRC_CONNECTED state, we think that UE should continue radio link monitoring normally. i.e. UE should not stop RLF detection. Since UE can still continue with data transfer till the response, skipping RLF detection may lead to unpredictable behavior and any UL transmission may affect even other UEs. If RLF is detected, we think that UE should also initiate RRC Reestablishment irrespective of whether network switching for leaving is initiated or not. UE should also stop MUSIM_LeaveWithoutResponseTimer upon initiation of RRC Reestablishment.
Proposal 7: After initiating switching procedure for leaving RRC_CONNECTED state, UE should not stop RLF detection and should initiate RRC Reestablishment procedure on RLF detection as in legacy. UE should stop MUSIM_LeaveWithoutResponseTimer upon initiation of RRC Reestablishment.
Conclusion
Based on the discussion in the previous sections, RAN2 is requested to discuss and if possible agree on the following proposals: 
Observation 1: From RAN4 LS, existing gap patterns and the new gap patterns in R17 can be used for paging monitoring and measurements. 
Proposal 1: RAN2 to continue the work for specifying MUSIM periodic gaps in R17.
Observation 2: Aperiodic gaps can be used for MIB/SIB1 reading. UE may request gap pattern #24 or #25 if needed.
Proposal 2: RAN2 to continue the work for specifying MUSIM aperiodic gaps in R17 for both scenario 2 and scenario 3.
Proposal 3: RAN2 to discuss the support of more than three gaps for MUSIM purpose in R17.
Proposal 4: RRC signalling can support more than three MUSIM gaps in R17.
Proposal 5: Leave to the UE implementation if a certain MUSIM gap overlaps with other MUSIM gap(s) or existing measurement gap(s). 
Proposal 6: No specification change for handling RLM/BFD timers is needed during MUSIM gaps in R17.
Proposal 7: After initiating switching procedure for leaving RRC_CONNECTED state, UE should not stop RLF detection and should initiate RRC Reestablishment procedure on RLF detection as in legacy. UE should stop MUSIM_LeaveWithoutResponseTimer upon initiation of RRC Reestablishment. 
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Annexure 
Reply LS from RAN4
	Question 1: Are the existing measurement gap cycle and duration value(s) sufficient to support the above any of Scenarios 1, 2, and 3?
[bookmark: _Hlk63254759][RAN4 Response]: 
· Scenario 1: Periodic switching, including SSB detection/paging reception, serving cell measurement, neighbouring cell measurement including intra-frequency, inter-frequency and inter-RAT measurement
· Regarding serving cell measurement, neighbor cell measurements including intra-frequency, inter-frequency and inter-RAT measurements, RAN4 concluded that the legacy gap patterns can fulfill this task, but with low efficiency in some scenarios.

· Regarding SSB for AGC and paging reception, RAN4 has the following conclusions:
· 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. 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 network B DRX cycles like {320, 640, 1280, 2560} in RRC IDLE mode.

· Scenario 2: SI receiving at network B,
· Regarding scenario 2, 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. A UE may require multiple attempts to read MIB/SIB1when using an aperiodic gap. 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 
Question 2: If the answer to Question 1 is negative, RAN2 would like to request feedback on the gap cycle and duration value(s) for the above scenarios and in particular:

· For Scenario 1, could RAN4 provide feedback on the range of value(s) for gap cycle and duration needed to meet the Idle/Inactive mode RRM requirements in Network B?
· For Scenario 2, could RAN4 provide feedback on the range of value(s) for gap cycle and duration required to acquire the necessary system information in Network B?
· What would be the feasible range of value(s) for gap cycle and duration that can allow the UE stay in Connected mode in Network A for all 3 scenarios?

[RAN4 Response]: 
The range of values for gap repetition period(s) and duration(s) for scenario 1 or 2 could be found in the reply for question 1. Particularly, RAN4 concludes that new gap patterns which can support gap repetition periods {320, 640, 1280, 2560} ms could be introduced. 

For the question “What would be the feasible range of value(s) for gap cycle and duration that can allow the UE stay in Connected mode in Network A for all 3 scenarios?” RAN4 concludes that at least no problem is identified in case legacy MGL and MGRP are used. 
 
Question 3: What are the impacts of multiple activated MUSIM gaps (at most two periodic gaps and a single aperiodic gap) from RAN4 perspective?

[RAN4 Response]: 
Multiple activated gaps and aperiodic gaps for MUSIM have impact on UE RRM measurement for NW A, such as 
· RRM measurement performance
· RLM/BFD/CBD/L1-RSRP and L1-SINR measurement performance
RAN4 would like to inform RAN2 that MUSIM WI does not have RAN4 objectives to define the RRM requirements and this is subject to RANP decision.




Conclusions from RP discussion

	
Proposal 1: 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.

Proposal 2: Postpone all the discussion on RRM requirements related to MUSIM gaps to Rel-18. Whether this aspect will be covered under the R18 MUSIM WI or another RAN4 WI can be discussed as part of the Rel-18 RAN4 package.

Proposal 3: Allocate 0.25 RAN4 RD TUs to R17 MUSIM WI Core part for the remaining Rel-17 RAN4 meetings (i.e. RAN4 #101bis-e and RAN4 #102-e), to make existing gap patterns in TS 38.133 applicable for MUSIM and to define new gap patterns for MUSIM as well.

Proposal 4: Update the R17 MUSIM WID to add a new Objective 4: ”Specify that existing gap patterns in TS 38.133 can be applicable for MUSIM and also define new gap patterns for MUSIM [RAN4]” and to list TS 38.133 as affected specification.



