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Introduction

In RAN #96 meeting, the revised WID on dual transmission/reception (Tx/Rx) Multi-SIM for NR was approved [1]. One of the objectives is to define RRM requirements for Rel-17 MUSIM gaps. In last RAN4 meeting, there is discussion on this topic and a WF was approved [6]. This contribution provides discussion on network B requierments for MUSIM gaps.

Discussion 
	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 (Ericsson vivo CMCC China Telecom Huawei oppo Apple)

P1-1: The inactive state requirement should be the same as NW B’s Idle state (Ericsson vivo China Telecom Nokia)

P2: RAN4 only one set of requirements for NW-B requirements when UE is allocated with MUSIM gaps.  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)

P3: 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)


MUSIM gaps are used for cell identification and measurement, paging monitoring, SIB acquisition, and/or on-demand SI request of the target cell in network B. As for whether to define network B requirements, this issue has been discussed for several meetings. In RAN4 #106 meeting, it was agreed to define network B requirements, the detailed agreements are duplicated as following [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


For option 1 to update the condition to define NW B measurement/cell reselection requirements in IDLE/inactive mode only. We think this proposal is valid. The reason we have this condition is try to avoid the complex situation for connected state. And, normally, UE behavior in inactive state is same as that in idle state. As for whether additional conditions are needed, we do not see the necessity. According to the agreements, it is clearly stated that the condition is MUSIM gap is not colliding with other NW A gaps and not dropped, which is enough. 
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

The remaining issue is how to define NW B requirements. In last meeting, there is discussion on this issue, but no agreements were reached. The candidate options are dupliated as following:

	Issue 4-1-2: Network B requirements framework

Proposals

P1: With DRX cycle replaced by max(DRX cycle, MGRP_max), where MGRP_max is the maximum MGRP among all configured MUSIM gaps. (xiaomi Qualcomm oppo)

P2: The NW-B’s requirement should decouple with MUSIM gaps(mgrp) requested by UE; RAN4 to introduce a relaxed NW-B’s IDLE mode requirement as follow (Ericsson CMCC China Telecom)

P2-1: N = 4 (Qualcomm Huawei Apple)

P3: The measurement/cell reselection requirements in IDLE/inactive mode for NW B will reuse the existing idle/inactive requirements as the baseline. In requirements for a particular DRX cycle, it is replaced by N*DRX, where N is FFS and 1≤N≤16. N could use the format of P1 or P2 (vivo)

P4: Replace DRX cycle by max(DRX cycle, MGRP_max) and introduce a scaling factor of 2. (MTK)

P5: 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. The measurement/cell reselection requirements in IDLE/inactive mode for NW B could reuse the existing idle/inactive requirements. current DRX cycle is replaced with Max(DRX cycle, Min(MUSIM gap MGRP)). Remove the M1 scaling factor. (Nokia)

Recommendations: 

Online session outcome:

New Option 1: the network B requirement is related to MGRP

Issues for further discussion: the impact given that network B does not know the MGRP configured by network A

New Option 2: the network B requirements is not related to MGRP, and with a fixed scaling factor N based on the DRX cycle. Further discuss the N 

Option 2A: N = 4, and other values are not precluded. 

Issue for further discussion: UE behavior or network impact for the case that NxDRX cycle is shorter than MGRP.


In our view, the existing idle/inactive mode cell reslection requirments can be used as baseline. Taking intra-frequency as an example, analysis will be provided. 

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)


In existing cell re-slection requirments, only DRX cycle is in use. However, NW B measurement is performed based on MUSIM gaps configured by NW A. While for MUSIM gaps, the repetition period could be up to 5120ms, in detial, the candidate values are {20, 40, 80, 160, 320, 640, 1280, 2560, 5120}. So DRX cycle need to be replaced by max(DRX cycle, MGRP). Since there could be multiple MUSIM gaps, in our initial consideration, the MGRP is the maximum MGRP among all configured MUSIM gaps. However, in previous meeting, some companies has concern on this approach. NW-B doesn’t know any MUSIM gap information. If UE always request a MUSIM gap with 5.12s MGRP together with other gaps, NW-B requirement will always follow 5.12s. The  We think this observation is valid. To avoid this issue, one consideration is that the MGRP could be the MGRP of mandatory gap pattern if it is agreed to define the mandatory MUSIM gap patterns. Otherwise, we can consider the solution that the NW-B’s requirement is decouple with MUSIM gaps requested by UE. In detail,  the network B requirements is specified a fixed scaling factor N based on the DRX cycle. As for the concern that NxDRX cycle is shorter than MGRP, we understand this concern. To avoid this case, one consideration is that since UE will request up to four periodic MUSIM gaps, it is expected that UE will use the MGRP which is shorter than NxDRX cycle to perform measurement on network.
Proposal 2: for NW-B cell reselection requirements definition, it is proposed to take existing idle/inactive mode cell reslection requirments as baseline, with following updates:

if it is agreed to define the mandatory MUSIM gap patterns, DRX cycle is replaced by max(DRX cycle, MGRP), MGRP is the MGRP of the mandatory gap pattern 
Otherwise, the solution that NW-B’s requirement is not related to MGRP, and NW-B’s requirement is specified with a fixed scaling factor N based on the DRX cycle.
	Issue 4-1-3: Requirement when MGRP = 5.12s 

Proposals

P1: For MUSIM gap with 5.12s MGPR, new requirement for 5.12s could be defined. (CMCC vivo Huawei Apple Nokia)

P1-1: The new requirements for 5.12s could reuse corresponding requirements (number of DRX cycles) when DRX = 2.56s. (vivo Huawei Apple)

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)

P4: For MUSIM gap with 5.12s MGPR, whether to define related requirements depending on the discussion of 4-1-2 (vivo Qualcomm China Telecom) 


Another issue is that in existing cell re-slection requirments only DRX cycle = 320/640/1280/2560 ms are considered, while for MUSIM gaps, the maximum repetition period could be 5120ms, it is necessary to define requirements for this case. And the existing requirements for DRX cycle =2560 ms can be used as baseline.
Proposal 3: for NW B cell reselection requirements definition, it is proposed to add requirements for MUSIM gaps repetition period of 5120ms.

	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. (Ericsson vivo Qualcomm China Telecom oppo Apple Nokia)
P2: Define NW B inter-frequency requirements (Ericsson)

P3: Do not define NW B inter-frequency requirements (vivo China Telecom Apple)

P4: Clarify the need for performing inter-frequency and inter-RAT measurement in NW-B; Clarify the need to for RAN4 to define UE requirements for NW-B inter-frequency and inter-RAT measurements. (Nokia)
Agreement: NW B Inter-RAT requirements will not be defined.

Recommendations: Continue discussion on whether NW B inter-frequency requirements need be defined or not


In our understanding, it is necessary to define NW B inter-frequency requirements from mpbility point of view. And for on how to define requirements for NW B with inter-frequency measurement, if the above issue that whether it is based on MGRP or based on a fixed value is solved, the conclusion can be reused for inter-frequency measurement, no additional efforts are needed.

Proposal 4: it is proposed to define NW B inter-frequency requirements.   
Conclusion

This contribution provides discussion on network B requierments for MUSIM gaps. The proposals are:

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: for NW-B cell reselection requirements definition, it is proposed to take existing idle/inactive mode cell reslection requirments as baseline, with following updates:

if it is agreed to define the mandatory MUSIM gap patterns, DRX cycle is replaced by max(DRX cycle, MGRP), MGRP is the MGRP of the mandatory gap pattern 
Otherwise, the solution that NW-B’s requirement is not related to MGRP, and NW-B’s requirement is specified with a fixed scaling factor N based on the DRX cycle.
Proposal 3: for NW B cell reselection requirements definition, it is proposed to add requirements for MUSIM gaps repetition period of 5120ms.

Proposal 4: it is proposed to define NW B inter-frequency requirements.   
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