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1. Introduction

At RAN 94 meeting, the revised WI for MUSIM [1] was approved. In the objectives of the WI, the following objective is added:
· Specify that existing gap patterns in TS 38.133 can be applicable for MUSIM and also define new gap patterns for MUSIM [RAN4]:

The completion of the formal task is RAN 95. In addition, at RAN2 115 meeting, one LS [2] regarding on measurement gap configuration for MUSIM WID was sent to RAN4. RAN4 has extensive discussion on this topic and the reply LS [3] was sent to RAN2. This topic was further discussed at RAN4 101 bis meeting. This contribution provides our considerations on MUSIM requirements. 
2. Discussion

2.1 New gap patterns for MUSIM 
For the topic 2.1, the following issues are summarized at [4].
Issue 1-2-1: MGL for new periodic gap patterns for MUSIM
· Proposals: 

· Option 1: [6ms; 10ms; 20ms] (Ericsson vivo Huawei MTK Apple Nokia oppo xiaomi ZTE)

· Option 2: 6ms (Charter Communications)

· Option 3: [20ms; 40ms; 80ms; 160ms] (Intel)   [20ms] at the 1st round (Intel)

· Option 7: [6ms; 10ms; 20ms 40] ms (QC)

· Agreements

· Define 6ms, 10ms, 20ms MGL for new periodic gap patterns for MUSIM. FFS is longer values shall be considered.

Regarding this issue, within Rel-17 time frame, we suggest only legacy MGL are considered for MUSIM WI. This is also reflected in the WF [6] at RAN4 101 meeting. In addition a new LS from RAN2 further indicates the only legacy MGL are be considered from RAN2’s perspective. The legacy MGLs which are suitable in practice have also been listed in the endorsed CR [7].
Proposal 1: For issue 1-2-1, use the MGL value in endorsed CR [7].

Issue 1-2-2: MGRP for new periodic gap patterns for MUSIM

· Proposals: 

· Option 1: [320ms, 640ms, 1280ms, 2560ms] (Charter Communications, Ericsson, vivo, Apple, oppo, Huawei QC MTK Nokia xiaomi ZTE)

· Option 2: 5120ms in addition to option 1; (Intel)

· Agreements

· Define 320ms, 640ms, 1280ms, 2560ms MGRP for new periodic gap patterns for MUSIM

· Define new periodic gap patterns for MUSIM with [5120ms MGRP and 20ms MGL]
For issue 1-2-2, the remaining issue is whether to introduce the new periodic gap patterns for MUSIM with 5120ms MGRP and 20ms MGL. For this issue, one thing is that the MGRP 5120ms is not within the set of DRX cycles. In total we do not have strong view on this point however whether to introduce this set or not should be concluded at RAN4 102e meeting. 
Proposal 2: For issue 1-2-2, conclude whether to introduce [5120ms MGRP and 20ms MGL]or not at RAN4 102e meeting.

Issue 1-2-3: Aperiodic gap pattern for MUSIM 

· Proposals: 

· Option 1: MGL only with value [6ms; 10ms; 20ms] (Ericsson)

· Option 2: MGL only with value 20ms; (Charter Communications, vivo, oppo)

· Option 3: MGL only with value [10ms; 20ms] (Huawei)

· Option 4: new gap patterns are with the combination of MGL and MGRP of (20ms, 5120ms), (40ms, 5120ms), (80ms, 5120ms) and (160ms, 5120ms)  (Intel)

· Option 5: MGL (ms) = 80, 160, 320, 640, 1280, 2560, 5120 QC

· Summary on MGL value supported by companies

· 6ms  

Ericsson

· 10ms 
Ericsson Huawei

· 20ms 
Ericsson, Charter Communications, vivo, oppo, Huawei

· 80ms 
xiaomi

· New proposal after 1sr round option 5 from QC

Agreement: 20 ms MGL is agreed for Rel-17 , other candidate value are TBD

For issue 1-2-3, considering issue 1-6-2 “stay in connection in Network A” discussion [4] and the agreement is there is no impact when MGL<=20ms. In addition concrete RRM requirements for MUSIM will not be available within Rel-17 time frame. Based the above situation we suggest other candidates, especially longer MGL could be considered at later release instead of Rel-17.  
Proposal 3: For issue 1-2-3, suggest that other candidate MGLs for aperiodic gap, especially longer MGL could be considered at later release instead of Rel-17.  
2.2 Application issue for MUSIM

Issue 1-5-2: Application considerations

· Proposals

· Option 1: Sharing the gap between network A’s mobility measurements and the MUSIM measurements is precluded.  RAN4 may revisit the related agreements in concurrent gaps and CSSF design for MUSIM gaps in future release. (Ericsson oppo ZTE)

· Option 2: The UE uses the dedicated gap introduced for MUSIM according to network measurement gap configurations to read the SIB-s at network B and the gap configurations from the network including MGL, MGRP and gap offset guarantee that the UE acquires the scheduled SIB-s correctly; the UE is not required to acquire any SIB scheduling that is outside the MUSIM gaps. (Intel oppo)

· Option 3: The UE should be allowed to use the MUSIM gaps for the purpose of supporting Rel-17 MUSIM operation. No further constraints are needed (QC)
· Option 4: Up to UE and no more discussion on this issue (MTK Apple Nokia)

· Option 5: option 1 is a clarification and option 2 no spec impact

· Recommended WF: FFS

Some application considerations were discussed at previous RAN4 meeting. To our understanding, the UE will require MUSIM gaps for MUSIM purpose and it is up to network to approve UE’s request or not. If UE’s request is approved by the network, further constraints are not needed since the original purpose is clear. 
Proposal 4: After NE allows UE’s request on MUSIM gap for MUSIM measurement, further constraints are not needed. Suggest to use the above proposal for study in future release. 
Issue 1-5-4: OSI acquisition

· Proposals

· Option 1: UE can request M aperiodic gaps with short MGL(6ms) to monitor the PDCCH occasions for SI message, where M is FFS. (Ericsson Apple)

· Option 2: Regarding the first sub-bullet in option 1, our understanding is that RAN2 signalling will not support the UE requesting multiple aperiodic MUSIM gaps in one shot (one message) (QC vivo)

· Option 3: Up to UE decision (oppo xiaomi), no more discussion (MTK) 

· Option 4: All the new gaps with new ID-s can be applied to on-demand SI (Intel)
· Option 5: up to RAN2 (Nokia Huawei Charter ZTE)

Tentative agreement: Majority views are either out of scope, or up to RAN2. No more discussion this meeting. 

Issue 1-5-6: On-demand SI

· Proposals

· Option 1: It’s feasible to use one aperiodic gap for Msg1, Msg2 or MsgA, MsgB and another aperiodic gap for Msg3, Msg4 which depends on the proximity of two Msgs. (Ericsson)

· Option 2: Option 1 is not clear (QC Apple)

· Option 3: All the new gaps with new ID-s can be applied to on-demand SI (Intel)
· Option 4: Up to UE implementation (Nokia oppo vivo)

· Option 5: Up to RAN2 (Huawei ZTE)

· Option 6: within 20ms it is feasible to do 2-step RACH and 4-step RACH (Charter)
Tentative agreement: Majority views are either out of scope, or up to RAN2. No more discussion this meeting. 
Regarding OSI acquisition and On-demand SI acquisition, the fundamental nature is these acquisitions are not frequently. Under this scenario where timing is not crucial, the acquisition can be done through multiple attempts. In issue 1-5-4 and 1-5-5, a method which enable a UE can request multiple aperiodic gap was proposed. To our understanding the intention is to ensure a successful acquisition within these multiple M aperiodic gap however this behavior is still lack of RAN2 signalling support. It is preferred that how a UE requests MUSIM gap for MUSIM measurement including OSI acquisition and On-demand SI acquisition is a pure UE implementation issue. 

Proposal 5: How a UE requests MUSIM gap for MUSIM measurement including OSI acquisition and On-demand SI acquisition is a pure UE implementation issue and no further enhancements/optimizations at Rel-17 time scale.
2.3 UE feature list for MUSIM
Issue 1-7-1 UE feature list for MUSIM

· Recommended WF: FFS
UE capability issue of MUSIM has been discussed at RAN4 101 bis-e meeting. Based on the endorsed CR [7], our understanding is a new IE similarly to “supportedGapPattern” should be introduced to allow a UE indicates which MUSIM gap pattern to be supported. Detailed design is up to RAN2 decision.
Proposal 6: A new UE capability for MUSIM gap should be introduced. Detailed design on signaling is up to RAN2 decision.
2.4 Reply LS for R2-2201717 and further reply for LS R2-2108861 

At [5], the following RAN2 agreements are illustrated:

RAN2 has discussed the MUSIM gaps and reached some conclusions as follows:

1: From RAN2 perspective, at least the following MGL/MGRP values are applicable for MUSIM periodic gap:

-MGL: 1.5ms, 3ms, 3.5ms, 4ms, 5.5ms, 6ms, 10ms, 20ms

-MGRP: 20ms, 40ms, 80ms, 160ms, 320ms, 640ms, 1280ms, 2560ms.

RAN2 can add additional MGL/MGRP if RAN4 indicates other values are needed.
2: From RAN2 perspective, at least the following MGL values are applicable for MUSIM aperiodic gap.

-MGL: 1.5ms, 3ms, 3.5ms, 4ms, 5.5ms, 6ms, 10ms, 20ms

RAN2 Can add additional MGL if RAN4 indicates other values are needed.
The above MGL and MGRP are a complete set of MGL and MGRP from legacy gaps based on RAN4 reply LS [3] where the conclusion is the legacy gaps can be used for scenario 1 and 2. After RAN4 101bis-e meeting, RAN4 has already identified suitable gap patterns for MUSIM purpose and reply LS to RAN2 can based on endorsed CR [7].

Proposal 7: Reply LS to RAN2 on MGL and MGRP should based on RAN4’s endorsed CR.   

3: RAN2 keep three gaps agreement (i.e., 2 periodic gaps and 1 aperiodic gap) for now. However, RAN2 also sees the low efficiency in some cases if only 2 periodic gaps are allowed. 

RAN2 would like RAN4 to clarify if one additional periodic gap can be possible without sacrificing NW A performance? 

Regarding 3, under the condition no sacrificing NW A performance compared with 2 periodic gaps, the scenario where 3 periodic gaps could provide extra benefit could be one periodic gap for serving cell measurement, one periodic for neighbour cell measurement and the other periodic gap for paging reception. How significant the benefit and whether no extra sacrificing could be guaranteed needs further study. 

Proposal 8: Regarding 3 at RAN2’s LS, the scenario for 3 periodic gaps could be one periodic gap for serving cell measurement, one periodic for neighbour cell measurement and the other periodic gap for paging reception. Whether extra sacrificing on NW A compared with 2 periodic gap method needs more investigation. 
3. Conclusions

In this contribution, we further discussed the remaining issues of Rel-17 MUSIM WI and have the following observation and proposals:

Proposal 1: For issue 1-2-1, use the MGL value in endorsed CR [7].

Proposal 2: For issue 1-2-2, conclude whether to introduce [5120ms MGRP and 20ms MGL]or not at RAN4 102e meeting.

Proposal 3: For issue 1-2-3, suggest that other candidate MGLs for aperiodic gap, especially longer MGL could be considered at later release instead of Rel-17.  

Proposal 4: After NE allows UE’s request on MUSIM gap for MUSIM measurement, further constraints are not needed. Suggest to use the above proposal for study in future release. 
Proposal 5: How a UE requests MUSIM gap for MUSIM measurement including OSI acquisition and On-demand SI acquisition is a pure UE implementation issue and no further enhancements/optimizations at Rel-17 time scale.
Proposal 6: A new UE capability for MUSIM gap should be introduced. Detailed design on signaling is up to RAN2 decision.
Proposal 7: Reply LS to RAN2 on MGL and MGRP should be based on RAN4’s endorsed CR.   

Proposal 8: Regarding 3 at RAN2’s LS, the scenario for 3 periodic gaps could be one periodic gap for serving cell measurement, one periodic for neighbour cell measurement and the other periodic gap for paging reception. Whether extra sacrificing on NW A compared with 2 periodic gap method needs more investigation. 
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1. Overall Description:
RAN4 thanks for RAN2 LS R2-2201717. 
Regarding the MGL and MRGP for periodic gaps for MUSIM purpose, and MGL for aperiodic gap in R2-2201717, RAN4 specifies the following periodic and aperiodic gap patterns:

	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
	20
	320

	23
	20
	640

	24
	20
	1280

	25
	20
	2560

	26
	20
	5120

	27
	20
	NA

	Note 1: Measurement gap pattern #27 is the aperiodic gap pattern without MGRP.


Regarding Q3 in the LS R2-2201717,
3: RAN2 keep three gaps agreement (i.e., 2 periodic gaps and 1 aperiodic gap) for now. However, RAN2 also sees the low efficiency in some cases if only 2 periodic gaps are allowed. 

RAN2 would like RAN4 to clarify if one additional periodic gap can be possible without sacrificing NW A performance? 

RAN4 discusses the application scenario of question 3 and need more time on investigation for this issue. 
2. Actions:

To RAN2
ACTION: 
RAN4 kindly asks RAN2 to take RAN4 above RAN4 answers into consideration in their future work. 
3. Date of Next TSG-RAN WG4 Meetings:
3GPP RAN4 103e May 16 -27, 2022
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