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Introduction
RRM requirements for NW B with MUSIM gaps are discussed in RAN4#108, and outcomes are captured in WF [1]. Based on [1] the following issues related to collision handling need to be further discussed.
· Conditions of requirements
· Requirement framework
· Test case  
In this paper we will provide our views on RRM requirements for NW B with MUSIM gaps.
Discussion
Conditions of requirements
	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)
Recommendations: Continue discussion


We support P1 in issue 4-1-1. Based on the WID, the requirements are applicable to MUSIM gaps defined in Rel-17 MUSIM WI (LTE_NR_MUSIM). The Rel-17 MUSIM WI supports the scenario where UE is in either IDLE or INACTIVE mode in NW B. In addition, the cell reselection requirements are same for IDLE and INACTIVE mode, so we do not see any reason to exclude INACTIVE mode.
On P2 and P3, we support P3. We do not see the condition needed since it is up to UE to request and use MUSIM gaps. No matter whether the Keep solution or Priority based solution is used, UE is not expected to request MUSIM gaps in such a way that it cannot meet the NW B cell reselection requirements. 
Proposal 1: Define NW B measurement/cell reselection requirements in IDLE/INACTIVE mode.
Proposal 2: Do not add the condition “MUSIM gaps will not collide with other MUSIM gaps” for NW B requirements.
Requirement framework
	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 (Apple xiaomi Qualcomm vivo )
· P1-1: With DRX cycle replaced by max(DRX cycle, MGRP_max), where MGRP_max is the maximum MGRP among all configured MUSIM gaps. (Apple xiaomi Qualcomm vivo)
· P1-2: DRX cycle is replaced by max(DRX cycle, MGRP), MGRP is the MGRP of the mandatory gap pattern if it is agreed to define the mandatory MUSIM gap patterns; Otherwise, the solution that NW-B’s requirement is decouple with MUSIM gaps requested by UE can be considered (CMCC)
· P1-3: The NW-B’s requirement should decouple with MUSIM gaps requested by UE.  RAN4 to introduce a relaxed NW-B’s IDLE mode requirement. (China Telecom, Ericsson)
· P1-3-1: Existing IDLE mode requirements are reused for NW B with a relaxation factor of 2 (Ericsson)
· P1-3-2: Existing IDLE mode requirements are reused for NW B with a relaxation factor of 4 (Huawei)
· P1-4: The measurement/cell reselection requirements in IDLE/inactive mode for NW B could reuse the existing idle/inactive requirements and current DRX cycle is replaced with Max(DRX cycle, Min(MUSIM gap MGRP)). (Nokia)
· P1-5: Replace DRX cycle by max(DRX cycle, MGRP_max) and introduce a scaling factor of 2. For instance, serving cell measurement can be as follows: (MTK)
· Table 1: Nserv
	max(DRX cycle, MGRP_maxNote2) [s]
	Scaling Factor (N1)
	Nserv [number of cycles based on max(DRX cycle, MGRP_max)]

	
	FR1
	FR2-1
	FR2-2
	

	0.32
	1
	8
	12
	M1*N1*4*K1

	0.64
	
	5
	8
	M1*N1*4*K1

	1.28
	
	4
	6
	N1*2*K1

	2.56
	
	3
	5
	N1*2*K1

	Note 1: K1=2
Note 2: MGRP_max is the maximum MGRP among all configured MUSIM gaps



· P2: P1-1 and P1-3 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)
· P3: M1 scaling factor shall be removed (Nokia)
Recommendations: To moderator’s understanding the maximum relaxation based on  P1-1 max(DRX cycle, MGRP_max) is 16 when MGRP of MUSIM gap is 5.12 and DRX of NW B is 0.32. (5.12/0.32). We can consider different ways of relaxation.  Continue discussion


We support P1-3-2 for defining NW B requirements. 
We support the point that NW B requirements should be driven primarily by the mobility in NW B, e.g. when NW B DRX is 320ms, it may not be reasonable for UE to perform cell reselection measurement based on 5.12s cycle. The issue in P-1- and P1-2 is that UE may request a MUSIM gap with 5.12s MGRP for some task in NW B, and the requirements would be based on 5.12s cycle. 
On the other hand, to allow UE to minimize the impact to NW A by requesting large MGRP, it is reasonable to consider some relaxation based on existing requirements. For example, when NW B configures 320ms DRX, UE may want to use 640ms MGRP to reduce the interruption to NW A, and in this case, UE can only meet the requirements based on 640ms cycle. 
Considering the trade-off between NW B mobility and impact to NW A, we think a relaxation factor of 4.
Proposal 3: Existing IDLE mode requirements are reused for NW B with a relaxation factor of 4.
	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. (Apple CMCC vivo Huawei Nokia)
· P1-1: The new requirements for 5.12s could reuse corresponding requirements (number of DRX cycles) when DRX = 2.56s. (Apple vivo Huawei)
· P2: RAN4 not need to discuss the requirement for MGRP=5.12s if the NW-B’s requirement is only related to NW-B’s DRX. (Ericsson)
· P3: NW B requirements does not apply when MUSIM gap’s MGRP=5.12s (MTK)
Recommendations: Continue discussion


No matter which option in Issue 4-1-2 is adopted, there is a need to define requirements for 5.12s cycle. 
As to the exact requirements, we suggest to use the number of DRX cycles for 2.56s DRX cycle as baseline, i.e. number of max(DRX cycle, MGRP) is 23/1/3 for Tdetect, Tmeasure and Tevaluate, respectively.
Proposal 4: RAN4 to define cell reselection requirements with 5.12s measurement cycle. Number of DRX cycles for 2.56s DRX cycle are used as baseline.
	Issue 4-1-4: NW B inter-frequency and inter-RAT measurement
· P1: Do not define inter-RAT measurement/evaluation/detection requirements of NW B. (vivo)
· 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)
Recommendations: Continue discussion


We support NOT to define inter-frequency or inter-RAT requirements for NW B.
For MUSIM scenario, it would be good to ensure a MUSIM UE can still camp on a cell in NW B when inter-frequency or inter-RAT mobility is required, and the needs for IDLE mode mobility should not differ between single USIM UE and MUSIM UE. 
However, inter-frequency or inter-RAT measurement at NW B may lead to more MUSIM gaps which causes impacts to NW A. Also, the number of MUSIM gaps is limited and a MUSIM gap may be used for multiple NW B tasks, so it is possible that UE may drop inter-frequency or inter-RAT measurement in certain configurations, which makes it difficult to define the requirements. 
Proposal 5: RAN4 not to define inter-frequency or inter-RAT requirements for NW B.
	Issue 4-1-5: Solutions when different MGRPs 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): 
· [bookmark: _Hlk135234756]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.  
· P4: RAN4 not need to discuss the solution when different MGRPs will be used for NW-B’s measurement if the NW-B’s requirement is only related to NW-B’s DRX (Ericsson)
· P5: Postpone after conclusion of Issue 4-1-2 (Huawei)
Recommendations: Continue discussions


The issue depends on the conclusion of Issue 4-1-2, so we suggest to discuss it after conclusion of Issue 4-1-2. For example, if P1-3-2 is adopted as we suggested above in Proposal 3, the issue is not relevant because the requirements do not depend on the MGRP of MUSIM gaps.
Test case  
	Issue 4-1-6: Network B requirements test case
· Proposals
· P1: Do not define test cases to verify any new requirements in network B. (Qualcomm vivo Huawei MTK )
· P2: Do not exclude defining test cases to verify any new requirements in network B (Nokia)
· P3: RAN4 to postpone the test case discussion to performance part (Ericsson)
Recommendations: Continue discussion


We support P1.
We agree with the point raised by some companies that the main motivation of MUSIM gaps is to ensure UE can work properly in CONNECTED in NW A, so defining requirements for NW B is secondary priority and it was a compromise. Also, we understand that testing NW B requirements requires the TE to fully setup two NWs, which will add complexity and costs compared to only testing NWA requirements.
Proposal 6: Do not define test cases for NW B requirements.
Conclusions
In this paper we provided our views on RRM requirements for NW B with MUSIM gaps.
Proposal 1: Define NW B measurement/cell reselection requirements in IDLE/INACTIVE mode.
Proposal 2: Do not add the condition “MUSIM gaps will not collide with other MUSIM gaps” for NW B requirements.
Proposal 3: Existing IDLE mode requirements are reused for NW B with a relaxation factor of 4.
Proposal 4: RAN4 to define cell reselection requirements with 5.12s measurement cycle. Number of DRX cycles for 2.56s DRX cycle are used as baseline.
Proposal 5: RAN4 not to define inter-frequency or inter-RAT requirements for NW B.
Proposal 6: Do not define test cases for NW B requirements.
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