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1. Introduction
In NR Rel-17 specification, RAN4 has introduced gap patterns particularly for MUSIM purpose. However, their corresponding RRM requirements were not specified. In Rel-18 MUSIM WI, RAN4 has discussed the RRM requirements for MUSIM and the open issues are captured in the WF [1]. In this paper, NW B requirements for MUSIM are further discussed. 

2. Discussion
The open issues related to NW B requirements are captured below from the WF [1]:
	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



For proposal P2-1 under Issue 4-1-2, we understand that in IDLE mode the DRX cycle can be one of the values {0.32s, 0.64s, 1.28s, 2.56s}, while the MGRP of MUSIM can be {0.020s, 0.040s, 0.080s, 0.160s, 0.32s, 0.64s, 1.28s, 2.56s, 5.12s}. Therefore, the intention of P2-1 to replace DRX cycle by max(DRX cycle, MGRP_max) sounds at the beginning reasonable, but when taking into account the nature of MUSIM gap design this might not be sufficient. For instance, if the UE is configured with one MUSIM gap (MGRP 0.64s) and the DRX cycle was 0.32s, the result of max(DRX cycle, MGRP_max) in this case will be 0.64s. To meet serving cell measurements for example, Nserv should be M1*N1*4 as in Table 4.2.2.2-1 in TS 38.133. However, we cannot guarantee that the UE will measure the serving cell in each MUSIM gap occasion (which is in this case 4 occasions, assuming N1=M1=1). Since there is no gap association in MUSIM, UE could perform measurements on multiple frequency layers in NW B using the same MUSIM gap. Therefore, it is not straightforward to determine the duration of a particular measurement. However, we can assume 50% of MUSIM gap occasions are used for a particular measurement (e.g., serving cell). In other words, we suggest to scale up the duration of measurements by 2 times in addition to replacing DRX cycle with max(DRX cycle, MGRP_max).
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




Proposal 1: 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:
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




	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)



For Issue 4-1-3, whether to introduce new requirements for when MUSIM gap’s MGRP=5.12s. In our view, since the existing IDLE state requirements are based on DRX up to 2.56s, then UE is not required to meet NW B requirements for when MUSIM gap’s MGRP=5.12s. 
Proposal 2: NW B requirements does not apply when MUSIM gap’s MGRP=5.12s.

	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)



For Issue 4-1-5, it is not clear how to address this problem, maybe we can conclude on the framework of NW B requirements first and come back to this issue later (as suggested in P5).
Proposal 3: Postpone after conclusion of Issue 4-1-2.

	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)



For Issue 4-1-6, since it is not straightforward to define the requirements for NW B, where the UE can be configured with different MUSIM gap patterns, we also support not to define test cases to verify any new requirements in NW B.
Proposal 4: Do not define test cases to verify any new requirements in network B.
Summary
In this contribution, the RRM requirements for NW B are discussed. The following proposals were approached:
Proposal 1: 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:
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



Proposal 2: NW B requirements does not apply when MUSIM gap’s MGRP=5.12s.
Proposal 3: Postpone after conclusion of Issue 4-1-2.
Proposal 4: Do not define test cases to verify any new requirements in network B.

References
1. [bookmark: _Ref91246572][bookmark: _Ref110524165][bookmark: _Ref101774927]R4‑2314364, WF on R18 MUSIM, vivo.
1. 3GPP TS 38.133, V18.2.0, “NR; Requirements for support of radio resource management”.

3

