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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
	· 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.
· Issue 1-1: New periodic gap pattern
· Option 1: Legacy MGL with new MGRP[0.32s, 0.64s, 1.28s and 2.56s]
· Option 2: Limited set of legacy MGL with new MGRP[0.32s, 0.64s, 1.28s and 2.56s] 
· Option 3: Other Options 


Last RAN4 meeting identified that using legacy measurement gap patterns for MUSIM is inefficient and longer MGRP is expected. Obviously, DRX cycles like {320, 640, 1280, 2560}ms could be used as the new MGRP. The main argument is whether the longer MGRP applies to all the legacy MGL or limited set of legacy MGL. According to the existing MG applicability rules, a per-UE MG can be configured as MG pattern #12~23 when the serving cell is in FR2 and the measurement purpose is FR2 only. For MUSIM scenario, it is a rare situation to measure FR2 carriers only. Thereby, MGL like {1.5, 3.5, 5.5}ms is not preferred. MGL like {3, 4, 6}ms generally is used for SSB based measurement and can apply to serving and neighbouring cell measurements in RRC IDLE mode. MGL like {10, 20}ms can be used to cover paging and SSB for ACG before paging occasion, so longer MGRP is also required.
Proposal 1: Introduce longer MGRP {320, 640, 1280, 2560}ms and applies to limited set of legacy MGL {3, 4, 6, 10, 20}ms.  
	· Issue 1-2: New aperiodic gap pattern
· Option 1: MGL = 20ms
· Option 2: other values
· Issue 6-1: Criteria for “stay in connection” in network A
· Option 1: whether UE would trigger beam failure or RLF even if long gap duration is configured. 
· Option 2: FFS
· Option 3: out of scope of LS reply 
· Option 4: FFS
Agreements:
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.


For aperiodic gap, the max gap length to keep UE “stay in connection” in network A is discussed and companies’ opinions are diverse. It is hard to figure out the exact time gap required by network B for SI reading or RACH procedure. And the criteria for “stay in connection” in network A is not clear at this stage. So, we are fine to follow the agreements in the last meeting and use 20ms as the max gap length for aperiodic gap pattern. 
Proposal 2: The max gap length for aperiodic gap pattern is 20ms.  
2.2 MG applicability rules 
Firstly, we would like to discuss how to include new MG patterns with longer MGRP in RAN4 spec. 
One way is to add new gap pattern IDs in Table 9.1.2-1 and 20 more gap pattern IDs are required as shown below. Then, the existing MG applicability rules can be kept and additional MG applicability rules dedicated for the new pattern IDs are introduced. For example, gap pattern #26~45 only apply for MUSIM purpose and which pattern is selected should be up to UE implementation.
Table 9.1.2-1: Gap Pattern Configurations
	Gap Pattern Id
	Measurement Gap Length (MGL, ms)
	Measurement Gap Repetition Period
(MGRP, ms)
	Gap Pattern Id
	Measurement Gap Length (MGL, ms)
	Measurement Gap Repetition Period
(MGRP, ms)

	26
	3
	320
	36
	6
	1280

	27
	3
	640
	37
	6
	2560

	28
	3
	1280
	38
	10
	320

	29
	3
	2560
	39
	10
	640

	30
	4
	320
	40
	10
	1280

	31
	4
	640
	41
	10
	2560

	32
	4
	1280
	42
	20
	320

	33
	4
	2560
	43
	20
	640

	34
	6
	320
	44
	20
	1280

	35
	6
	640
	45
	20
	2560



Another way is to reuse the existing gap pattern ID with additional longer MGRP indication. For example, gap pattern #24 with longer MGRP equals to 640ms. In this case, additional MG applicability rules dedicated for the gap patterns with longer MGRP indication. The existing applicability rules could be revisited as:
	NOTE-6: Measurement gap patterns #24 and #25 can be requested [2] only when the UE is configured with any of RSTD, UE Rx-Tx, or PRS-RSRP measurements requiring such gaps and can only be used during the corresponding positioning measurement period. Measurement gap patterns #24 and #25 with longer MGRP indication can only be requested by Multi-SIM devices for MUSIM purpose.


From the perspective of spec impacts, we prefer the second option. 
Proposal 3: New gap patterns dedicated for MUSIM purpose could be denoted by the existing gap pattern IDs with longer MGRP indication.  
Proposal 4: MG applicability rules could be updated as “gap patterns with longer MGRP indication can only be requested for MUSIM purpose”.
Conclusion
In this contribution, we discuss the RRM core requirements for multi-SIM devices and give the following proposals. 
Proposal 1: Introduce longer MGRP {320, 640, 1280, 2560}ms and applies to limited set of legacy MGL {3, 4, 6, 10, 20}ms.  
Proposal 2: The max gap length for aperiodic gap pattern is 20ms.
Proposal 3: New gap patterns dedicated for MUSIM purpose could be denoted by the existing gap pattern IDs with longer MGRP indication.  
Proposal 4: MG applicability rules could be updated as “gap patterns with longer MGRP indication can only be requested for MUSIM purpose”.
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