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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
In last meetings, RAN4 had some discussion on NW-B’s requirements for MUSIM gap patterns [1].  
	Issue 4-1-6: Others NW B requirements
· Proposals
· P1: NW B requirements for measurements 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. (vivo)
Agreement: P1 



In this contribution, we will continue to discuss the NW-B’s requirements for Rel-17 MUSIM gaps. 
2. Network B requirement condition
In last meeting, some companies proposed to include INACTIVE mode requirement. We think it’s a reasonable proposal. The NW-B’s INACTIVE mode requirement can be the same as IDLE mode.
	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 (Apple China Telecom CMCC Ericsson vivo Huawei Nokia)
· P1-1: The inactive state requirement should be the same as NW B’s Idle state (Apple China Telecom Ericsson vivo Nokia)
· P2: Add the condition “MUSIM gaps will not collide with other MUSIM gaps” when defining NW B requirements. (Apple vivo)
· P3: Do not add a condition stating that NW-B requirements only apply if “MUSIM gaps will not collide with other MUSIM gaps (Huawei Nokia)
· P4: Re-discuss the conditions for the RAN4#106 agreement once network B requirements are clearer. Continue discussion other conditions during or once NW B requirements are agreed. (Nokia)
· P5: Postpone the discussion of additional conditions for defining Network B requirements until there is agreement on the framework for defining the requirements (issue 4-1-2). (Qualcomm)


[bookmark: _Ref133572817]Proposal 1: Update the agreement on NW B requirements to include INACTIVE state. The requirement can be the same as NW B’s IDLE state.
3. MUSIM gaps requirement for network B
Issue 4-1-2: Network B requirements framework
Currently, RAN4 had agreed to define the NW B’s requirement for measurement/cell reselection in IDLE mode. Some companies had proposed to consider both NW-B’s DRX cycle and the requested MUSIM gaps’ MGRP to define the requirement. However, NW-B doesn’t know which MUSIM gaps are requested by UE to NW-A. Thus, it’s strange to introduce an additional restriction to NW-B’s requirement based on requested NW-A’s MGRP by UE. 
[bookmark: _Ref133572801]Observation 1: NW-B doesn’t know any NW-A’s MUSIM gap info from UE side.
	Issue 4-1-2: Network B requirements framework
· Proposals
· P1: The measurement/cell reselection requirements in IDLE/inactive mode for NW B could reuse the existing idle/inactive requirements as the baseline (vivo CMCC Apple xiaomi ZTE Huawei Qualcomm Ericsson)
· P2-1: With DRX cycle replaced by max(DRX cycle, MGRP_max), where MGRP_max is the maximum MGRP among all configured MUSIM gaps. (vivo Apple xiaomi Huawei Qualcomm)
· P2-1a: The value set of max(DRX cycle, MGRP_max) is {0.32, 0.64, 1.28, 2.56 5.12} (vivo)
· P2-2: DRX cycle is replaced by max(DRX cycle, MGRP); MGRP is the MGRP of the periodic MUSIM gap with highest priority level (CMCC)
· P2-3: The NW-B’s requirement should decouple with MUSIM gaps requested by UE.  RAN4 to introduce a relaxed NW-B’s IDLE mode requirement as follow. (Ericsson)
Table 1: Tdetect,NR_Intra, Tmeasure,NR_Intra and Tevaluate,NR_Intra for NW-B
	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
	36 x N1 x M2 x R1
	4 x N1 x M2 x R1
	16 x N1 x M2 x R1

	0.64
	
	5
	8
	28 x N1 x R1
	2 x N1 x R1
	8 x N1 x R1

	1.28
	
	4
	6
	25 x N1 x R1
	1 x N1 x R1
	5 x N1 x R1

	2.56
	
	3
	5
	23 x N1 x R1
	1 x N1 x R1
	3 x N1 x R1

	Note: R1 = 2.



· P3: P2-1 and P2-2 is not reasonable. The UE measurement requirements for measurement/cell reselection requirements in IDLE/inactive mode for NW B, need to be based on a reasonable balance of the allocated MUSIM gap. (Nokia)


In legacy cell evaluation/reselection requirement, the minimum measurement interval for serving cell evaluation is DRX cycle and the minimum measurement interval for intra-frequency/inter-frequency/inter-RAT measurement is 1.28s. In Rel-17, RAN4 defines MUSIM gap pattern with different MRGP from 20ms to 5.12s. UE can easily decide the reasonable MUSIM gap pattern based on the configured NW-B’s DRX cycle to maintain the NW-B’s cell evaluation/reselection easily. We don’t see any obstacle to meet the legacy IDLE mode serving cell evaluation and neighbour cell measurement requirement in NW-B.
[bookmark: _Ref133572804]Observation 2: The minimum space of the measurement samples for serving cell evaluation is DRX cycle and the minimum space of the measurement samples for intra-frequency/inter-frequency/inter-RAT measurement is 1.28s.
When NW-B’s IDLE mode requirement is defined, UE will request the MUSIM gaps to achieve the NW-B’s measurement requirement based on the configured DRX cycle. For example, UE can request two MUSIM gaps with longer MGRP than the DRX cycle to perform NW-B’s measurement which doesn’t mean the NW-B’s requirement should be relaxed based on such longer MGRP. Furthermore, if the NW-B’s requirement is highly related to the MUSIM gaps MGRP requested by UE, UE can even request a gap with 5.12s which means the requirement will always follow 5.12s regardless of NW-B’s DRX configuration and other MUSIM gaps requested by UE. Obviously, such assumption is too pessimistic to define the NW-B’s requirement. Furthermore, such 5.12s MUSIM gap requested is equivalent to a further scaling factor 16 when NW-B configures DRX 320ms. Thus, we propose to decouple the NW-B’s requirement with the MUSIM MGRP. The reasonable flow is RAN4 to define a suitable requirement firstly. After that, UE will design the MUSIM gaps in different scenarios based on the defined requirement. 
[bookmark: _Ref110885318]Proposal 2: The NW-B’s requirement should decouple with MUSIM gaps(mgrp) requested by UE.  
Considering the UE will monitor NW-B’s measurement based on best effort. Some relaxation of the NW-B’s measurement requirement can be allowed. For example, the NW-B’s requirement can follow the NW-A’s relaxed mode.
[bookmark: _Ref133572824]Proposal 3: RAN4 to introduce a relaxed NW-B’s IDLE mode requirement as follow.
Table 1: Tdetect,NR_Intra, Tmeasure,NR_Intra and Tevaluate,NR_Intra for NW-B
	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
	36 x N1 x M2 x R1
	4 x N1 x M2 x R1
	16 x N1 x M2 x R1

	0.64
	
	5
	8
	28 x N1 x R1
	2 x N1 x R1
	8 x N1 x R1

	1.28
	
	4
	6
	25 x N1 x R1
	1 x N1 x R1
	5 x N1 x R1

	2.56
	
	3
	5
	23 x N1 x R1
	1 x N1 x R1
	3 x N1 x R1

	Note: R1 = [2].



Issue 4-1-3: Requirement when MGRP = 5.12s
As we explained above, if RAN4 agrees the NW-B’s requirement is only defined by NW-B’s DRX configuration, this issue doesn’t need to be further discussed. UE only needs to meet the requirement based on NW-B’s DRX configuration regardless of whether MGRP with 5.12s is requested by UE. 
	Issue 4-1-3: Requirement when MGRP = 5.12s 
· Proposals
· P1: For MUSIM gap with 5.12s MGPR, new requirement for 5.12s should be defined. (vivo CMCC Apple Huawei Qualcomm)
· P1-1: The new requirements for 5.12s could reuse corresponding requirements when DRX = 2.56s. (vivo Huawei)
· P2: Not to define NW B measurement/cell reselection requirements in IDLE mode when MUSIM gap’s MGRP=5.12s (MTK)


[bookmark: _Ref141260826]Proposal 4: RAN4 not to discuss the requirement for MGRP=5.12s if the NW-B’s requirement is only defined by NW-B’s DRX.
Issue 4-1-4: NW B inter-frequency and inter-RAT measurement
In last meeting, some companies proposed to not define NW-B’s inter-RAT and inter-frequency measurement requirement. In our understanding, the UE’s behaviour in NW-B’s IDLE mode shall be the same as NW-A’s IDLE mode. Thus, it’s also necessary to define NW-B’s inter-RAT and inter-frequency measurement requirement but considering the relaxation of MUSIM UE’s measurement in NW-B’s IDLE mode, we can compromise to not define NW-B’s inter-RAT measurement requirement.
[bookmark: _Ref144604622]Proposal 5: RAN4 not to define NW-B’s inter-RAT measurement requirement, but to define NW-B’s inter-frequency measurement requirement.

Issue 4-1-5: Solutions when different MGRP are used for measurement
Consierding the MGRPs are requested by UE, we don’t think this is a real issue need to be further discussion. As we discussed above, the NW-B’s requirement is only related to NW-B’s DRX configuration. When RAN4 defines the requirement, UE can request any type of MGRP combinations and only needs to meet the requirement. Thus, whether UE request multiple MUSIM gaps for one measurement or one MUSIM gap for multiple measurement is purely up to UE’s design. No any spec change is needed.
	Issue 4-1-5: Solutions when different MGRP are used for measurement
· Proposals
· P1: When multiple MUSIM gaps with different MGRP configured for measurement, requirements could be option 1 by using max(DRX cycle, MGRP_max)  (using inter-frequency detection requirements as an example) (vivo): 
· 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.  
· P2: Clarify the need for performing inter-frequency measurement in NW-B; Clarify the need to for RAN4 to define UE requirements for NW-B inter-frequency measurements. (Nokia)
· P3: 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 single or multiple MUSIM gaps (MTK)


[bookmark: _Ref141260838]Proposal 6: RAN4 not to discuss the solution when different MGRPs are used for NW-B’s measurement if the NW-B’s requirement is only defined by NW-B’s DRX.
Test case for NW-B
There is one remaining issue about test case design in the WF. However, we think this is an issue should be solved in performance part. Thus, we propose to postpone the discussion to performance part after RAN4 achieving a solid requirement.
	Issue 4-1-7: Network B requirements test case
· Proposals
· P1: Do not define test cases to verify any new requirements in network B. (vivo Apple Qualcomm MTK)
· P2: Do not exclude defining test cases to verify any new requirements in network B (Nokia)


[bookmark: _Ref141260842]Proposal 7: RAN4 to postpone the test case discussion to performance part.
4. Summary
[bookmark: _Hlk23953093]In this contribution, we have discussed the MUSIM gaps requirements. Based on the discussions, we have made following proposals and observations:
Observation 1: NW-B doesn’t know any NW-A’s MUSIM gap info from UE side.
Observation 2: The minimum space of the measurement samples for serving cell evaluation is DRX cycle and the minimum space of the measurement samples for intra-frequency/inter-frequency/inter-RAT measurement is 1.28s.
Proposal 1: Update the agreement on NW B requirements to include INACTIVE state. The requirement can be the same as NW B’s IDLE state. 
Proposal 2: The NW-B’s requirement should decouple with MUSIM gaps(mgrp) requested by UE.
Proposal 3: RAN4 to introduce a relaxed NW-B’s IDLE mode requirement as follow.
Table 1: Tdetect,NR_Intra, Tmeasure,NR_Intra and Tevaluate,NR_Intra for NW-B
	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
	FR2-1
	FR2-2 
	
	
	

	0.32
	1
	8
	12
	36 x N1 x M2 x R1
	4 x N1 x M2 x R1
	16 x N1 x M2 x R1

	0.64
	
	5
	8
	28 x N1 x R1
	2 x N1 x R1
	8 x N1 x R1

	1.28
	
	4
	6
	25 x N1 x R1
	1 x N1 x R1
	5 x N1 x R1

	2.56
	
	3
	5
	23 x N1 x R1
	1 x N1 x R1
	3 x N1 x R1

	Note: R1 = 2.


Proposal 4: RAN4 not to discuss the requirement for MGRP=5.12s if the NW-B’s requirement is only defined by NW-B’s DRX.
Proposal 5: RAN4 not to define NW-B’s inter-RAT measurement requirement, but to define NW-B’s inter-frequency measurement requirement.
Proposal 6: RAN4 not to discuss the solution when different MGRPs are used for NW-B’s measurement if the NW-B’s requirement is only defined by NW-B’s DRX.
Proposal 7: RAN4 to postpone the test case discussion to performance part.
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