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Introduction
At RAN 95 meeting the revised WI “Dual Transmission/Reception (Tx/Rx) Multi-SIM for NR” [1] was approved. The objectives are: 

1. Enhancements for MUSIM procedures to operate in RRC_CONNECTED state simultaneously in NW A and NW B. [RAN2, RAN3, RAN4].
· Specify mechanism to indicate preference on temporary UE capability restriction and removal of restriction (e.g. capability update, release of cells, (de)activation of configured resources) with NW A when UE needs transmission or reception (e.g., start/stop connection to NW B) for MUSIM purpose
· RAT Concurrency: Network A is NR SA (with CA) or NR DC. Network B can either be LTE or NR.
· Applicable UE architecture: Dual-RX/Dual-TX UE

The work item shall identify whether the WI will have RAN3 or RAN4 impacts by RAN#99 [RAN2].

2. Define RRM requirements for Rel-17 MUSIM gaps [RAN4, RAN2]
· Define RRM requirements for Rel-17 MUSIM gaps [RAN4, RAN2]
· The following MUSIM gap requirements are considered 
· Measurements in Network A
· [bookmark: _Hlk131068184]Measurements in Network B in RRC idle/inactive
· Note: it is up to RAN4 decision whether to define requirements for Network B.
· Identify and specify, if needed, solutions for MUSIM gap collision handling for the following cases [RAN4, RAN2]
· Case 1: Collisions between MUSIM gap and legacy measurement gap (i.e., Rel-15 to Rel-17 measurement gaps)
· Case 2: Collisions between MUSIM gap and SMTC
· Case 3: Collisions between different MUSIM gaps
· Note: RAN2 work can be triggered by RAN4 LS only, if needed
· Identify impacts on L1 measurements, RLM/BFD and L3 measurements and specify corresponding UE requirements, if necessary, when MUSIM gap(s) are configured, for the following scenarios [RAN4]
· Only MUSIM gap(s) are configured
· MUSIM gap(s) and legacy measurement gap are configured
· Note: requirements are applicable to MUSIM gaps defined in Rel-17 MUSIM WI (LTE_NR_MUSIM) 
This WI was discussed for a few meetings and WF at previous RAN4 meeting can be found at [2]. In this contribution we provide our further considerations on network B requirements for this WI.
Discussion
On the network B requirements, we have the following agreements at RAN4 106 meeting [3]. 
· Agreements
· Define NW B measurement/cell reselection requirements in IDLE mode only
· Prioritize the scenario where 
· MUSIM gap is not colliding with other NW A gaps and not dropped
· NW A configures MUSIM gaps requested by UE 
· FFS whether and how to define test cases for these requirements
The following issues has been discussed at RAN4 106 bis-e meeting. 
Issue 4-1-1: Network B requirements conditions
· Proposals
· P1: Update the agreement on NW B requirements to include inactive state as: Define NW B measurement/cell reselection requirements in IDLE/inactive mode only (vivo)
· P2: Add the condition “MUSIM gaps will not collide with other MUSIM gaps” when defining NW B requirements. (vivo)
· P3: Add the condition “No more stringent requirements when measurements are performed based on MUSIM gaps, or maximum one measurement per DRX cycle.” (vivo)
· P4: Agree to continue discussion other conditions during or once NW B requirements are agreed (Nokia)
Agreements: No
Candidate options:
Recommendations: Continue discussion
As agreed at previous RAN4 meeting, NW B requirement/cell reselection requirements will be defined in idle state under particular scenarios/conditions. According to the revised WID [1], requirements in Network B in RRC inactive state, which has identical measurement behaviour when using allocated MUSIM gaps, should also be defined. Hence it is suggested to update the agreement to include inactive state. 
Proposal 1: Update the agreement on NW B requirements to include inactive state as: Define NW B measurement/cell reselection requirements in IDLE/inactive mode only
It is also agreed that when defining NW B requirements, MUSIM gap is not colliding with other NW A gaps and not dropped. However it is not clear whether there is any collision within MUSIM gaps. Considering the collision within MUSIM gaps maybe less frequent compared with the collision between MUSIM gaps and NW A gaps since MUSIM gaps are requested by a UE, in addition considering the working load when defining NW B test case and the Rel-18 time frame, it is suggested to add the condition “MUSIM gaps will not collide with other MUSIM gaps” when defining NW B requirements.
Proposal 2: Add the condition “MUSIM gaps will not collide with other MUSIM gaps” when defining NW B requirements. 
P3 will be addressed at the next session. 

Issue 4-1-2: Network B requirements framework
· Proposals
· P1: Framework of idle/inactive mode RRM requirements for NR-U can be used as starting point to accommodate MUSIM gap cancellation. 
· P2: The measurement/cell reselection requirements in IDLE/inactive mode for NW B could reuse the existing idle/inactive requirements as the baseline (Qualcomm xiaomi CMCC ZTE Huawei Ericsson vivo Nokia oppo)
· P2-1: With DRX cycle replaced by max(DRX cycle, MGRP_max), where MGRP_max is the maximum MGRP among all configured MUSIM gaps. FFS other adaptation (Qualcomm vivo Xiaomi Huawei)
· P2-2: DRX cycle is replaced by max(DRX cycle, MGRP); For MUSIM gaps repetition period = 5120ms, requirements need to be added. (CMCC ZTE)
· P2-3: When RAN4 reuses existing IDLE mode cell reselection requirements for NW-B, the UE shall request MUSIM gaps with MGRP larger than 160ms when NW-B configures DRX cycle larger than 640ms (Ericsson)
· P3: The existing UE idle mode measurement and accuracy requirements can be re-used for Network B measurement requirements. (Nokia)
Agreements (1st round):
P2
Candidate options:
Recommendations: Continue discussion P2-1; P2-2 and P2-3 and P3
Issue 4-1-3: MGRP for NW B network
· Proposals
· Option 1: RAN4 needs to study how the MGRP for a frequency layer is determined when the UE performs measurements on multiple frequency layers in NW B using multiple MUSIM gaps (MTK)
Agreements: No
Candidate options:
Recommendations: Continue discussion
Regarding NW B requirements, the key issue is how to address MGRP of MUSIM gaps, especially when multiple MUSIM gaps are configured with same or different MGRP. Even a single MUSIM gap is configured, there could ambiguity on which requirements will apply when the MGPR of MUIM gap is different compared with the DRX configuration of NW B, for example when the MGPR of configured MUSIM gap is 160ms and the DRX cycle of NW B is 320ms, or when the MGRP of MUSIM gap is 2.56s and the DRX cycle of NW B is 1.28s. A simple solution is to use the principle of P2-1 where requirement is based on max(DRX cycle, MGRP_max), where MGRP_max is the maximum of all configured MUSIM gaps. Alternatively, if the MGRP used to measure that particular frequency layer is known by NW B, the requirement could be max(DRX cycle, MGRPi), where MGRPi is the MGRP of MUSIM gap configured for that particular frequency layer. However, since the NW B is unlikely to know even which MUSIM gap is requested and configured, it is hard for NW B to know which MUSIM gap is used by the UE to measure one particular frequency layer, hence it is difficult to use this solution.
Proposal 3: For NW B requirements, support P2, i.e., the measurement/cell reselection requirements in IDLE/inactive mode for NW B could reuse the existing idle/inactive requirements as the baseline. In the requirement the DRX cycle can be replaced by either (option 1 is supported):
Option 1. max(DRX cycle, MGRP_max), where MGRP_max is the maximum of MGRP of configured MUSIM gaps. The value set of max(DRX cycle, MGRP_max) is {0.32, 0.64, 1.28, 2.56 5.12}s. 
Option 2. max(DRX cycle, MGRPi), where MGRPi is the MGRP of the MUSIM gap used for measuring that particular frequency layer. However, since the NW B is unlikely to know even which MUSIM gap is requested and configured, it is hard for NW B to know which MUSIM gap is used by the UE to measure one particular frequency layer, hence it is difficult to use this solution. 
Using serving cell measurement and intra-frequency cell reselection requirements as examples, obviously the current requirements are defined based on DRX cycle and the DRX cycle value considered are 0.32, 0.64, 1.28 and 2.56s. Considering the MUSIM gap configuration at Table 9.1.10-1, quite a few MGPR’s length is shorter than 320ms. There is one concern that when the MGRP is 160ms and the DRX of NW B is 2.56s, if the requirements are based on DRX = 2.56s there maybe too may relaxation. To solve this concern it is suggested to use the requirement of DRX = 0.32s when the MGRP of all configured MUSIM gaps are less than 320ms. The solution may have some ambiguity since the NW B expects requirements are based on DRX = 2.56s and actual requirements are based on DRX = 0.32s. 
Proposal 4: To address the concern using max(DRX cycle, MGRP_max) when DRX value is much larger than the MGRP value, consider the following two options:
Option 1. when the MGRP of all configured MUSIM gaps are less than 320ms, the requirement of DRX = 0.32s is reused for NW B requirement irrespective of the DRX value configured by NW B. 
Option 2. the requirements are based on max(DRX cycle, MGRP_max)
For the requirement when MGRP is 5.12s, there is no legacy requirements for DRX = 5.12s. It is suggested to define requirement when MGRP is 5.12s and the same requirement as that of 2.56s is used for 5.12s case. 
Proposal 5: For MUSIM gap with 5.12s MGPR, new requirement for 5.12s should be defined. The new requirements for 5.12s could reuse corresponding requirements when DRX = 2.56s.
For issue 4-1-3, regarding how the MGRP for a frequency layer is determined when the UE performs measurements on multiple frequency layers in NW B using multiple MUSIM gaps, actually the question is regarding how to define requirements when there are multiple MUSIM gaps. Fundamentally at idle/inactive state UE has more flexibility on how to use gap to perform measurement, however the rule of Rel-17 concurrent gap principle on how to associate a frequency layer to a gap can still be reused. This means one particular frequency layer will be measured by a particular MUSIM gap only. Based on it when multiple MUSIM gaps are configured, for the inter-frequency NR measurement, requirement for one particular frequency layer could be different since the MGPR of the MUSIM gap used to measure that frequency layer could be different. To address this issue, similar mechanism for high speed train can be introduced where the delay requirement for detection, measurement and evaluation is the linear summation of different requirements with number of carriers as the weighting factor. However this also requires NW B knows the very detail on UE implementation, i.e., which MUSIM gap is used for measuring which frequency layer. Considering the complication of the NW B requirement, scaling max(DRX cycle, MGRP_max) could be a more feasible solution.  
Proposal 6: For inter-frequency NR idle state requirement, to address the issue where multiple MUSIM gaps are possible configured for measurement, suggest to define requirements as the following (option 1 is supported):
Option 1. The UE shall be able to evaluate whether a newly detectable inter-frequency cell meets the reselection criteria defined in TS38.304 [1] within Kcarrier_total * Tdetect,NR_Inter where Tdetect,NR_Inter (Tmeasure,NR_Inter/ Tevaluate,NR_Inter) depends on max(DRX cycle, MGRP_max) and Kcarrier_total is the total number of inter frequency layers to be measured of NW B.  
Option 2. The UE shall be able to evaluate whether a newly detectable inter-frequency cell meets the reselection criteria defined in TS38.304 [1] within Sum(Kcarrier_MUSIM_i * Tdetect,NR_Inter_i); where Kcarrier_MUSIM_i is the number of inter-frequency layers measured by MUSIM gap i and Tdetect,NR_Inter_i is requirements when MUSIM gap i is used and the requirements depends on max(DRX cycle, MGRPi). As analysed before, this method may be infeasible.
Table 4.2.2.2-1: Nserv
	DRX cycle length [s]
	Scaling Factor (N1)
	Nserv [number of DRX cycles]

	
	FR1
	FR2-1Note1
	FR2-2 Note2
	

	0.32
	1
	8
	12
	M1*N1*4

	0.64
	
	5
	8
	M1*N1*4

	1.28
	
	4
	6
	N1*2

	2.56
	
	3
	5
	N1*2

	Note 1:	Applies for UE supporting FR2-1 power class 2&3&4. For UE supporting FR2-1 power class 1 or 5, N1 = 8 for all DRX cycle length.
Note 2:	Applies for UE supporting FR2-2 power class 2&3. For UE supporting FR2-2 power class 1, N1 = 12 for all DRX cycle length.


Table 4.2.2.3-1: Tdetect,NR_Intra, Tmeasure,NR_Intra and Tevaluate,NR_Intra
	DRX cycle length [s]
	Scaling Factor (N1)
	Tdetect,NR_Intra [s] (number of DRX cycles)
	Tmeasure,NR_Intra [s] (number of DRX cycles)
	Tevaluate,NR_Intra
[s] (number of DRX cycles)

	
	FR1
	FR2-1Note1
	FR2-2 Note2
	
	
	

	0.32
	1
	8
	12
	11.52 x N1 x M2 (36 x N1 x M2)
	1.28 x N1 x M2 (4 x N1 x M2)
	5.12 x N1 x M2 (16 x N1 x M2)

	0.64
	
	5
	8
	17.92 x N1 (28 x N1)
	1.28 x N1 (2 x N1)
	5.12 x N1 (8 x N1)

	1.28
	
	4
	6
	32 x N1 (25 x N1)
	1.28 x N1 (1 x N1)
	6.4 x N1 (5 x N1)

	2.56
	
	3
	5
	58.88 x N1 (23 x N1)
	2.56 x N1 (1 x N1)
	7.68 x N1 (3 x N1)

	Note 1:	Applies for UE supporting FR2-1 power class 2&3&4. For UE supporting FR2-1 power class 1 or 5, N1 = 8 for all DRX cycle length.
Note 2:	Applies for UE supporting FR2-2 power class 2&3. For UE supporting FR2-2 power class 1, N1 = 12 for all DRX cycle length.
Note 3:	M2 = 1.5 if SMTC periodicity of measured intra-frequency cell > 20 ms; otherwise M2=1. If different SMTC periodicities are configured for different cells, the SMTC periodicity in this note is the one used by the cell being identified. During PSS/SSS detection, the periodicity of the SMTC configured for the intra-frequency carrier is assumed, and if the actual SSB transmission periodicity is greater than the SMTC configured for the intra-frequency carrier, longer Tdetect, NR_intra is expected.



Table 9.1.10-1: MUSIM Gap Pattern Configurations
	MUSIM Gap Pattern Id
	MUSIM Gap Length (MGL, ms)
	MUSIM Gap Repetition Period (MGRP, ms)

	0
	6
	40

	1
	6
	80

	2
	3
	40

	3
	3
	80

	4
	6
	20

	5
	6
	160

	6
	4
	20

	7
	4
	40

	8
	4
	80

	9
	4
	160

	10
	3
	20

	11
	3
	160

	12
	10
	80

	13
	20
	160

	14
	6
	320

	15
	6
	640

	16
	6
	1280

	17
	6
	2560

	18
	10
	320

	19
	10
	640

	20
	10
	1280

	21
	10
	2560

	22
	[bookmark: _Hlk91175055]20
	320

	23
	20
	640

	24
	20
	1280

	25
	20
	2560

	26
	20
	5120

	27
	10
	NA

	28
	20
	NA

	Note 1: Measurement gap pattern #27, #28 are the aperiodic gap pattern without MGRP.



For the idle state requirement, measurement with relaxed measurement criteria has been defined since Rel-16, considering the time frame of Rel-18, it is suggested that measurement with relaxed measurement criteria are not considered in Rel-18. 
Proposal 7: NW B requirements for mmeasurements of intra-frequency/ inter-frequency NR cells and inter-RAT E-UTRAN cells for UE configured with relaxed measurement criterion are not considered in Rel-18.
Issue 4-1-5: Network B requirements test case
· Proposals
· Option 1: Do not define test cases to verify any new requirements in network B. (Qualcomm Huawei MTK vivo)
Agreements: No
For issue 4-1-5, defining NW B requirements is quite complicated since the UE is in the NW A connected mode and request MUSIM gaps in NW A and the MUSIM gaps are configured and allocated by NW A. It is hard for NW B to learn the corresponding configured MUSIM gaps hence defining related test case could be very difficult or infeasible. Considering defining NW B requirements is already a compromise, option 1 is supported. 
Proposal 8: For NW B requirements test case, support option 1, do not define test cases to verify any new requirements in network B.

Conclusion
In this contribution, we provide our considerations on the network B requirements of RRM requirements for R17 MUSIM gaps and have the following observations and proposals:
Proposal 1: Update the agreement on NW B requirements to include inactive state as: Define NW B measurement/cell reselection requirements in IDLE/inactive mode only
Proposal 2: Add the condition “MUSIM gaps will not collide with other MUSIM gaps” when defining NW B requirements. 
Proposal 3: For NW B requirements, support P2, i.e., the measurement/cell reselection requirements in IDLE/inactive mode for NW B could reuse the existing idle/inactive requirements as the baseline. In the requirement the DRX cycle can be replaced by either (option 1 is supported):
Option 1. max(DRX cycle, MGRP_max), where MGRP_max is the maximum of MGRP of configured MUSIM gaps. The value set of max(DRX cycle, MGRP_max) is {0.32, 0.64, 1.28, 2.56 5.12}s. 
Option 2. max(DRX cycle, MGRPi), where MGRPi is the MGRP of the MUSIM gap used for measuring that particular frequency layer. However, since the NW B is unlikely to know even which MUSIM gap is requested and configured, it is hard for NW B to know which MUSIM gap is used by the UE to measure one particular frequency layer, hence it is difficult to use this solution. 
Proposal 4: To address the concern using max(DRX cycle, MGRP_max) when DRX value is much larger than the MGRP value, consider the following two options:
Option 1. when the MGRP of all configured MUSIM gaps are less than 320ms, the requirement of DRX = 0.32s is reused for NW B requirement irrespective of the DRX value configured by NW B. 
Option 2. the requirements are based on max(DRX cycle, MGRP_max)
Proposal 5: For MUSIM gap with 5.12s MGPR, new requirement for 5.12s should be defined. The new requirements for 5.12s could reuse corresponding requirements when DRX = 2.56s.
Proposal 6: For inter-frequency NR idle state requirement, to address the issue where multiple MUSIM gaps are possible configured for measurement, suggest to define requirements as the following (option 1 is supported):
Option 1. The UE shall be able to evaluate whether a newly detectable inter-frequency cell meets the reselection criteria defined in TS38.304 [1] within Kcarrier_total * Tdetect,NR_Inter where Tdetect,NR_Inter (Tmeasure,NR_Inter/ Tevaluate,NR_Inter) depends on max(DRX cycle, MGRP_max) and Kcarrier_total is the total number of inter frequency layers to be measured of NW B.  
Option 2. The UE shall be able to evaluate whether a newly detectable inter-frequency cell meets the reselection criteria defined in TS38.304 [1] within Sum(Kcarrier_MUSIM_i * Tdetect,NR_Inter_i); where Kcarrier_MUSIM_i is the number of inter-frequency layers measured by MUSIM gap i and Tdetect,NR_Inter_i is requirements when MUSIM gap i is used and the requirements depends on max(DRX cycle, MGRPi). As analysed before, this method may be infeasible.
Proposal 7: NW B requirements for mmeasurements of intra-frequency/ inter-frequency NR cells and inter-RAT E-UTRAN cells for UE configured with relaxed measurement criterion are not considered in Rel-18.
Proposal 8: For NW B requirements test case, support option 1, do not define test cases to verify any new requirements in network B.
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