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Introduction
According to the revised WID “Support for Multi-SIM devices for LTE/NR” [1], RAN4 efforts on MG are expected as shown below. MG applicability rules and new gap patterns for MUSIM will be specified in Rel-17 while other RRM requirements will be postponed to Rel-18.
	4)	Specify that existing gap patterns in TS 38.133 can be applicable for MUSIM and also define new gap patterns for MUSIM [RAN4]:



Discussion
2.1 New gap patterns for MUSIM
	Issue 1-2-1: MGL for new periodic gap patterns for MUSIM
· Proposals: 
· Option 1: [6ms; 10ms; 20ms] (Ericsson vivo Huawei MTK Apple Nokia oppo xiaomi ZTE)
· Option 2: 6ms (Charter Communications)
· Option 3: [20ms; 40ms; 80ms; 160ms] (Intel)   [20ms] at the 1st round (Intel)
· Option 7: [6ms; 10ms; 20ms 40] ms (QC)
· Agreements
· Define 6ms, 10ms, 20ms MGL for new periodic gap patterns for MUSIM. FFS is longer values shall be considered. 
Issue 1-2-3: Aperiodic gap pattern for MUSIM 
· Proposals: 
· Option 1: MGL only with value [6ms; 10ms; 20ms] (Ericsson)
· Option 2: MGL only with value 20ms; (Charter Communications, vivo, oppo)
· Option 3: MGL only with value [10ms; 20ms] (Huawei)
· Option 4: new gap patterns are with the combination of MGL and MGRP of (20ms, 5120ms), (40ms, 5120ms), (80ms, 5120ms) and (160ms, 5120ms)  (Intel)
· Option 5: MGL (ms) = 80, 160, 320, 640, 1280, 2560, 5120 QC
· Agreement: 20 ms MGL is agreed for Rel-17, other candidate value are TBD


Last RAN4 meeting agreed some MGL values for both periodic and aperiodic gap patterns for MUSIM and FFS whether longer MGL like 40ms is considered. The use case of longer MGL is SI reading or PRACH procedure to NW-B. But the impacts of long MGL has not been investigated. Data loss, or even out of sync in NW-A will occur. In this scenario, it is better for UE to leave RRC_CONNECTED state in NW-A. 
Proposal 1: MGL longer than 20ms is not considered for either periodic or aperiodic gap patterns.
	Issue 1-2-4: Mandatory new gap pattern for MUSIM 
· Proposals:
· Option 1: RAN4 to introduce the mandatory MGPs for MU-SIM once UE reporting to support MUSIM capability, such as MGRP = 1280ms. (Ericsson, Charter Communications)
· Option 2: Not necessary (QC MTK Apple Intel Nokia oppo xiaomi Huawei ZTE)


As shown above, it is proposed to introduce mandatory new MGPs for MUSIM purpose when UE supporting MUSIM capability. We don’t think it is necessary. On the one hand, gap configuration for MUSIM is more reliable to UE request rather network configuration. MGP will be requested only when it is supported by the UE. On the other hand, the configuration and measurement tasks in NW-B will lead to different gap patterns. It is difficult to define mandatory gap patterns suitable for all scenarios. For example, MGPs with MGRP=1280ms is not appropriate when DRX cycle is 320ms. 
Proposal 2: Not define mandatory new gap patterns for MUSIM. 
2.2 Reply to LS R2-2201717 
	1: From RAN2 perspective, at least the following MGL/MGRP values are applicable for MUSIM periodic gap:
-MGL: 1.5ms, 3ms, 3.5ms, 4ms, 5.5ms, 6ms, 10ms, 20ms
-MGRP: 20ms, 40ms, 80ms, 160ms, 320ms, 640ms, 1280ms, 2560ms.
RAN2 can add additional MGL/MGRP if RAN4 indicates other values are needed.
2: From RAN2 perspective, at least the following MGL values are applicable for MUSIM aperiodic gap.
-MGL: 1.5ms, 3ms, 3.5ms, 4ms, 5.5ms, 6ms, 10ms, 20ms
RAN2 Can add additional MGL if RAN4 indicates other values are needed.
3: RAN2 keep three gaps agreement (i.e., 2 periodic gaps and 1 aperiodic gap) for now. However, RAN2 also sees the low efficiency in some cases if only 2 periodic gaps are allowed. 
RAN2 would like RAN4 to clarify if one additional periodic gap can be possible without sacrificing NW A performance? 


[bookmark: _GoBack]In LS R2-2201717 [2], the above issues were asked from RAN2. The first two issues are about the candidate MGL/MGRP values for MUSIM gap, and RAN4 has discussed these issues and reached agreements in previous meetings. The third issue is to about how many periodic gaps could be configured without sacrificing NW-A performance. We think it depends on the configuration of each gap patterns. For example, for MG pattern with MGL=6ms and MGRP=20ms, configuring 3 periodic gaps will lead to noticeable performance loss in NW-A. However, for MG pattern with MGL=6ms and MGRP=2560ms, the throughput loss in NW-A is acceptable even with 3 periodic gaps. One solution is to define overhead cap for MUSIM gap combinations as discussed in MG enhancement WID. However, the overhead cap for gap combination in Rel-17 is still under discussion. The worst case for single gap pattern in Rel-16 is gap ID #4 (MGL=6ms and MGRP=20ms), where up to 6/20=30% will be punctured for MGL. Considering the additional interruption due to RF/BB tuning, 30% overhead cap could be used as baseline for MUSIM. But we are fine to follow the threshold in MG enhancement WID if any further conclusion could be agreed. 
Proposal 3: It is feasible to configure 3 periodic gaps without sacrificing NW-A performance, if the overhead cap of gap combination does not exceed X%.
· X=30 could be considered as baseline.
The reply LS is provided below. 
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1. Overall Description:
RAN4 thanks RAN2 on the LS for MUSIM gaps. RAN4 has discussed the issues and reached the following agreements.
	Issue 1-2-1: MGL for new periodic gap patterns for MUSIM
· Agreements
· Define 6ms, 10ms, 20ms MGL for new periodic gap patterns for MUSIM. FFS is longer values shall be considered.
Issue 1-2-2: MGRP for new periodic gap patterns for MUSIM
· Agreements
· Define 320ms, 640ms, 1280ms, 2560ms MGRP for new periodic gap patterns for MUSIM
· Define new periodic gap patterns for MUSIM with [5120ms MGRP and 20ms MGL]
Issue 1-2-3: Aperiodic gap pattern for MUSIM 
· Agreement: 20 ms MGL is agreed for Rel-17 , other candidate value are TBD



RAN4 has discussed the MUSIM gaps and reached some conclusions as follows:
1: From RAN2 perspective, at least the following MGL/MGRP values are applicable for MUSIM periodic gap:
-MGL: 1.5ms, 3ms, 3.5ms, 4ms, 5.5ms, 6ms, 10ms, 20ms
-MGRP: 20ms, 40ms, 80ms, 160ms, 320ms, 640ms, 1280ms, 2560ms.
RAN2 can add additional MGL/MGRP if RAN4 indicates other values are needed.
[Answer] Regarding to MGL for periodic gap patterns, 6ms, 10ms and 20ms MGL are supported in RAN4. 1.5ms, 3ms, 3.5ms, 4ms, 5.5ms should be excluded. 
All the MGRP values (20ms, 40ms, 80ms, 160ms, 320ms, 640ms, 1280ms, 2560ms) are supported in RAN4. In addition, MGRP=5120ms is considered and can only be configured with MGL=20ms.
2: From RAN2 perspective, at least the following MGL values are applicable for MUSIM aperiodic gap.
-MGL: 1.5ms, 3ms, 3.5ms, 4ms, 5.5ms, 6ms, 10ms, 20ms
RAN2 Can add additional MGL if RAN4 indicates other values are needed.
[Answer] Regarding to MGL for aperiodic gap patterns, only 20ms MGL is supported in RAN4. All the other MGL values should be excluded.
3: RAN2 keep three gaps agreement (i.e., 2 periodic gaps and 1 aperiodic gap) for now. However, RAN2 also sees the low efficiency in some cases if only 2 periodic gaps are allowed. 
RAN2 would like RAN4 to clarify if one additional periodic gap can be possible without sacrificing NW A performance? 
[Answer] From RAN4 perspective, one additional periodic gap (i.e. totoally 3 periodic gaps for MUSIM) is feasible without sacrificing NW-A performance, as long as the overhead cap of gap combination does not exceed X%. 
· X=30 could be considered as baseline and other candicate vaules for X will be informed to RAN2 if agreed in RAN4.
2. Actions:
To RAN4
ACTION: 	RAN4 kindly asks RAN2 to take above information into consideration.

3. Date of Next TSG-RAN WG2 Meetings:
TSG-RAN WG4 Meeting #103-e 	    May 16-27, 2022, Electronic Meeting


Conclusion
In this contribution, we discuss the RRM core requirements for multi-SIM devices and give the following proposals. 
Proposal 1: MGL longer than 20ms is not considered for either periodic or aperiodic gap patterns.
Proposal 2: Not define mandatory new gap patterns for MUSIM. 
Proposal 3: It is feasible to configure 3 periodic gaps without sacrificing NW-A performance, if the overhead cap of gap combination does not exceed X%.
· X=30 could be considered as baseline.
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