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Introduction
In RAN2 #115-e meeting, the scenarios and gap mechanism for MUSIM were discussed. The agreements reached in RAN2 and questions were asked in LS [1] are shown below.
	Scenarios and supported gap types
· 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, neighbouring 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;
· Only per UE level scheduling gap is supported in Rel-17 for non-DC. FFS if we support MR-DC. 
· Do not support autonomous gaps for MUSIM in Rel-17.
Gap configuration and activation
· The network is allowed to configure at most 3 gap patterns (for any MUSIM purpose). 
· 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.
· 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
· 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.
· 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
· 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. 
· 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.
· 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).

To RAN4: 
ACTION:  RAN2 kindly asks RAN4 to answer the questions below.
Question 1: Are the existing measurement gap cycle and duration value(s) sufficient to support the above any of Scenarios 1, 2, and 3?
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:
A.	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 
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?
C.	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?
Question 3: What are the impacts of multiple activated MUSIM gaps (at most two periodic gaps and a single aperiodic gap) from RAN4 perspective?



In RANP #93-e meeting, some companies proposed to update RAN4 Rel-17 MG enhancement WI to include MUSIM gap [2]. We also observe some common issues and the related discussion in RAN4 #100e meeting are shown below.
	WF R4-2115342:
Issue 3-2: Max number of concurrent gap across all FRs for per-FR gap capable UEs
· Option 1: 3
· Option 2: 4 
Issue 3-3: All possible combinations for per-FR gap capable UE
	Index
	# of simultaneous MG
	RAN4 conclusion

	
	Per-FR1
	Per-FR2
	Per-UE
	

	0
	2
	1
	0
	Supported

	1
	1
	2
	0
	Supported

	2
	0
	0
	2
	Supported

	3
	1
	0
	1
	FFS

	4
	0
	1
	1
	FFS

	5
	1
	1
	1
	FFS

	6
	2
	2
	0
	FFS

	7
	0
	0
	1
	Supported

	8
	1
	1
	0
	Supported

	9
	1
	0
	0
	Supported

	10
	0
	1
	0
	Supported





 
This paper will give our considerations on the questions from RAN2.
Discussion
1. Question 1: Are the existing measurement gap cycle and duration value(s) sufficient to support the above any of Scenarios 1, 2, and 3?
For scenario 1, periodic switching gaps from network A are required to do SSB detection/paging reception, serving cell and neighbouring cell measurements in network B. From the perspective of network B, UE is in RRC_IDLE state and is only required to perform the above-mentioned activities once per DRX cycle. It is better to extend the gap cycle from {20, 40, 80, 160}ms to {320, 640, 1280, 2560}ms to avoid frequent switch between the two networks. Then, we will analyse the required gap duration case by case:  
· For SSB-based measurement, including SSB detection, serving cell and neighboring cell measurements, the existing measurement gap duration values {1.5, 3, 3.5, 4, 5.5, 6}ms are sufficient to cover target synchronization signals if the switching margin is no longer than RF switching time. MG patterns #24 and #25 with 10ms/20ms gap duration are only applicable for UE with PRS measurements and should be precluded for MUSIM purposes.
· For paging reception, gap duration depends on whether SSB detection and paging reception should be performed within single gap occasion, as illustrated in Figure-1. Our understanding is option 1 but we are open to other opinions. 
· Option 1: SSB detection and paging reception are allowed to be performed with different gap occasions, then for the gap dedicated for paging, short gap duration is sufficient and existing gap duration values can be reused. 
· Option 2: SSB detection and paging reception are mandated to be performed with single gap occasion, then longer gap duration values are needed, e.g. about 20ms for 2 SSB accumulation and paging reception.    


Figure-1, illustration of paging reception
Proposal 1: The measurement gap cycle (MGRP) should be extended for MUSIM. 
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:
A.	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 
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?
C.	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?

Proposal 2: The measurement gap duration (MGL) values are sufficient to support scenario 1 for MUSIM.
For scenario 2, the SI window length could be up to 1280 slots, which is much larger than the existing gap duration. Meanwhile after the long switching gap for SI receiving, whether UE could stay in RRC_CONNECTED state in network A is unclear. We suggest to first discuss the threshold for gap duration, i.e. upper bound of leaving time, to ensure UE is still able to maintain RRC CONNECTED state in network A. 
To stay in RRC_CONNECTED state, RLM procedure in network A is needed to estimate whether the radio link quality is sufficiently reliable. So, one starting point is to use the evaluation period for RLM as the gap duration threshold. For the SI with window length larger than the threshold, UE will request to leave RRC_CONNECTED state in network A.
For scenario 3, the aperiodic gap duration should also be restricted by the threshold in scenario 2.
Proposal 3: For scenario 2 and 3, at least two following issues need to be clarified:
· How to define the threshold for gap duration to ensure UE staying in RRC CONNECTED state in network A
· Whether RLM evaluation period could be used as the starting point.

Question 3: What are the impacts of multiple activated MUSIM gaps (at most two periodic gaps and a single aperiodic gap) from RAN4 perspective?
From RAN4 perspective, the following impacts of multiple activated MUSIM gaps are observed:
· The gap related parameters: Besides the gap cycle and duration values as asked in the LS, the following factors should also be considered:  
· MGTA: The starting position of MG occasion is related to MGTA. Whether the existing MGTA values are applicable for MUSIM needs discussion.
· Whether network A and network B is synchronized or not: Asynchronized case will lead to one more interrupted slot in network A compared to synchronized case. However in MUSIM scenario, network A is not aware of any information for network B and the synchronization information should be report by UE to assist gap configuration. 
· Switching margin between SIMs: There are two RF switching time periods at the front and the end of MGL, which is 0.5ms for FR1 and 0.25ms for FR2. The switching margin between SIMs is not defined.
· Multiple gaps related issues: RAN4-led multiple concurrent and independent MG patterns WI is handling the similar issues, as listed below. We prefer a unified solution for the two WIs, concurrent and independent MG patterns WI needs to be updated to include MUSIM scenario.    
· UE capability in terms of the number of concurrent gaps and gap combinations. As mentioned in section 1, the combination of 2 per-UE gap patterns is supported in RAN4. But in MUSIM scenario, up to 3 periodic per-UE gaps (1 legacy gap for measurements in network A and two gaps in network B) and 1 aperiodic gap are required. RAN4 needs to discuss the feasibility of such the gap combination. 
· Association between gap and dedicated use cases. New use case for MUSIM purposes should be introduced in RAN2. It could be similar to other use cases and there is no additional RAN4 impact. 
· Overlapping issues and rules for colliding gap occasions, e.g. sharing scheme or priority. The discussion and conclusions for multiple concurrent MG patterns can be reused. 
· Impacts to measurement in both network A and network B: The measurement period is expected to be longer if some gap occasions are de-prioritized or shared due to gap collision. RAN4 should discuss whether RRM requirements need to be updated.  
Proposal 4: RAN4 to consider how to enable MUSIM gap request and configuration, e.g. MGTA, synchronous or asynchronous network, switching margin between SIMs.
Proposal 5: RAN4 to consider whether UE capability of gap combination defined in concurrent and independent gap WI can support MUSIM, e.g. 3 periodic per-UE gaps and/or 1 aperiodic gap
Proposal 6: RAN4 to study the feasibility to reuse conclusions of multiple concurrent and independent MG patterns for MUSIM. 

In summary, we provide our views on the questions in the LS as follows:
Question 1: Are the existing measurement gap cycle and duration value(s) sufficient to support the above any of Scenarios 1, 2, and 3?
Answer 1： No. The existing measurement gap cycle (MGRP) could be extended considering the DRX cycle configuration in network B. Besides, the existing measurement gap duration (MGL) values are not sufficient for scenario 2 and 3. 

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:
A.	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 
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?
C.	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?
Answer 2: RAN4 discussed the gap cycle and duration value(s) for the 3 scenarios.
For scenario 1, the measurement gap duration (MGL) values are sufficient for MUSIM. But the measurement gap cycle (MGRP) should be extended to avoid frequent switching between SIMs. 
For scenario 2 and 3, RAN4 still needs further discussion on the following issues:
· How to define the threshold for gap duration to ensure UE staying in RRC CONNECTED state in network A
· Whether RLM evaluation period could be used as the starting point.

Question 3: What are the impacts of multiple activated MUSIM gaps (at most two periodic gaps and a single aperiodic gap) from RAN4 perspective?
Answer 3: To enable MUSIM gap request and configuration, RAN4 is considering whether the requirements for multiple concurrent and independent MG patterns can be reused for MUSIM. At least, the followings could be impacted:
· MG configuration including MGL,MGRP, MGTA, 
· Interruption for synchronous or asynchronous network, 
· Switching margin between SIMs.
· Gap capability (i.e., max number) 
· Gap association for MUSIM
Conclusion
In this contribution, our views on the multiple gaps for MUSIM and the following proposals are given.
Proposal 1: The measurement gap cycle (MGRP) should be extended for MUSIM. 
Proposal 2: The measurement gap duration (MGL) values are sufficient to support scenario 1 for MUSIM.
Proposal 3: For scenario 2 and 3, at least two following issues need to be clarified:
· How to define the threshold for gap duration to ensure UE staying in RRC CONNECTED state in network A
· Whether RLM evaluation period could be used as the starting point.
Proposal 4: RAN4 to consider how to enable MUSIM gap request and configuration, e.g. MGTA, synchronous or asynchronous network, switching margin between SIMs.
Proposal 5: RAN4 to consider whether UE capability of gap combination defined in concurrent and independent gap WI can support MUSIM, e.g. 3 periodic per-UE gaps and/or 1 aperiodic gap
Proposal 6: RAN4 to study the feasibility to reuse conclusions of multiple concurrent and independent MG patterns for MUSIM.
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