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Introduction
This email discussion is for R17 MUSIM WI and the scope covers the following agenda items:
· AI 6.26.1 General and work plan
· AI 6.26.2 RRM core requirements
At RAN 94 meeting, the revised WI for MUSIM [RP-213679] 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]:
During email discussion companies are encourages to:
· Provide comments on all interested topics/sub-topics at one time  
· Ensure that comments are based on the latest version of the document by checking the folder before uploading
· Use “Track changes” to help identify added comments/changes
· Based on meeting guidance from RAN4 chair when changing the file name, adding your company name
Topic #1: Rel-17 RRM for MUSIM
Companies’ contributions summary

	Tdoc number
	Company
	Proposals / Observations

	R4-2200386
	vivo
	Observation 1: For aperiodic (one-shot) switching with both transmission and reception at network B but will not enter RRC-connected state in Network B, the duration is likely no more than 20ms. 
Proposal 1: For the scenario when the time distance between the SSB for AGC and paging reception is small, one solution is to use legacy gap with large MGL. 
Proposal 2: In order to allow gap pattern 24 and 25 can be used for MUSIM purpose, clarifications at NOTE 6 in Table 9.1.2-2 and NOTE 8 in Table 9.1.2-3 from TS38.133 should be added. 
Proposal 3: For issue 1-1. only consider 6, 10 and 20ms as the candidate MGL set for new gap patterns. 
Proposal 4: Add the following new gap patterns to Table 9.1.2-1 of TS38.133.
Proposal 5: For Issue 3-1: Gap pattern for on-demand SI, use option 3 with MGL = 20ms, i.e., Single aperiodic gap with 20 ms MGL  


	R4-2200402
	vivo
	CR

	R4-2200428
	Charter Communications, Inc
	Proposal 1: Add 4 new gap patterns with MGL set to 6ms for all four and MGRP to 320ms, 640ms, 1280ms and 2560ms.
Proposal 2: Add MUSIM to the restriction NOTE 6 in Table 9.1.2-2 and NOTE 8 in Table 9.1.2-3 in TS 38.133.
Proposal 3: Create a new Gap Pattern Configuration table for Aperiodic Gaps and introduce a Measurement Gap Length of 20ms.


	R4-2200529
	Intel Corporation
	Observation 1: Existing measurement gap patterns and mechanisms do not cope well with system information acquisition.
Proposal 1: Introduce new gap patterns for MUSIM in Rel-17 with longer MGL and MGRP for the UE to correctly read the SIB-s at network B and it avoids data loss at network A; the introduced new gap patterns are with the combination of MGL and MGRP of (20ms, 5120ms), (40ms, 5120ms), (80ms, 5120ms) and (160ms, 5120ms).
Proposal 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.
Proposal 3: The new gap patterns we introduce for SIB acquisitions also apply to on-demand SI; and RAN4 replies to RAN2 in an LS to inform that the new gap patterns apply to both SIB acquisitions and on-demand SI operations.
Proposal 4: Apply the mechanisms and requirements of autonomous gaps and DRX based operations specified for CGI reading to MUSIM SIB acquisitions and on-demand SI operations.


	R4-2200672
	Apple
	Proposal 1: for SSB detection/paging reception, serving cell measurement, neighbouring cell measurement including intra-frequency, inter-frequency and inter-RAT (Scenario 1 in LS R2-2108861), new periodic gap patterns with limited set of legacy MGL and new MGRP [0.32s, 0.64s, 1.28s and 2.56s] are to be introduced. MGL <= [4ms] is not considered.
Proposal 2: for issue 1-2, i.e. whether a single measurement gap will be used when the time distance between the SSB for AGC and paging reception is shorter than a threshold, no need to limit the usage of gaps.
Proposal 3: to acquire MIB/SIB1, MG with legacy MGL and MGRP can be used. Two options are recommended:
1) NW configures aperiodic gap patterns with multiple attempts (e.g. 6 MG occasions)
2) NW configures periodic gap patterns, UE informs NW the gap can be cancelled once MIB/SIB1 reading is completed.
Proposal 4: for other SIBx reception, existing MG pattern (with MGL up to 20ms) can be used with the assumption that UE may miss the SIBx if si-WindowLength is larger than the configured MGL.
Observation 1: when requesting gap for RACH to NW B, it is impossible for UE to accurately predict how long the gap is needed.
Observation 2: for on-demand SI reception, using autonomous gaps seems to be the most efficient way even though it is not preferred by RAN2.
Proposal 5: RAN4 shall recommend RAN2 to consider autonomous gap based on-demand SI reception.
Proposal 6: answer to Q2-C: RAN4 assumes “stay in connection in Network A” means UE would not trigger beam failure or RLF in Network A even if long gap duration is configured. With this assumption, the maximum feasible gap duration depends on configuration of BFD and RLM in Network A:
· For SSB based BFD: UE would trigger beam failure if gap duration is longer than P  N  Max(TDRX,TSSB). Where TSSB is the periodicity of SSB in the set [image: ]. TDRX is the DRX cycle length. P and N are scaling factors defined in TS38.133 section 8.5.2.2.
· For CSI-RS based BFD: UE would trigger beam failure if gap duration is longer than P  N  PBFD  Max(TDRX, TCSI-RS). Where TCSI-RS is the periodicity of CSI-RS resource in the set [image: ]. TDRX is the DRX cycle length. P, N and PBFD are scaling factors defined in TS38.133 section 8.5.3.2.
· For SSB based RLM: UE would trigger RLF if gap duration is longer than P  N  Max(TDRX,TSSB). Where TSSB is the periodicity of the SSB configured for RLM. TDRX is the DRX cycle length. P and N are scaling factors defined in TS38.133 section 8.1.2.2.
· For CSI-RS based RLM: UE would trigger RLF if gap duration is longer than P  N  Max(TDRX, TCSI-RS). Where TCSI-RS is the periodicity of the CSI-RS resource configured for RLM. TDRX is the DRX cycle length. P and N are scaling factors defined in TS38.133 section 8.1.2.2.


	R4-2200683
	Xiaomi
	Proposal 1: The new gap pattern used for paging reception is defined as in Table 1.
Table 1: New gap pattern for paging reception
	Measurement Gap Length (MGL, ms)
	Measurement Gap Repetition Period
(MGRP, ms)

	6
	640

	6
	2560


Proposal 2: For SIBs other than SIB1 reading, the gap length can be {20ms, 80ms, 320ms, 1280ms}, and the gap cycle can be {320ms, 1280ms, 5120ms}.
Proposal 3: RAN4 introduces a new aperiodic gap with a longer MGL for On-demand SI request, e.g. MGL=80ms.


	R4-2201169
	OPPO
	Proposal 1: Introduce longer MGRP {320, 640, 1280, 2560}ms and applies to limited set of legacy MGL {3, 4, 6, 10, 20}ms.  
Proposal 2: The max gap length for aperiodic gap pattern is 20ms.
Proposal 3: New gap patterns dedicated for MUSIM purpose could be denoted by the existing gap pattern IDs with longer MGRP indication.  
Proposal 4: MG applicability rules could be updated as “gap patterns with longer MGRP indication can only be requested for MUSIM purpose”.


	R4-2201210
	Ericsson
	LS

	R4-2201211
	Ericsson
	Observation 1: The measurement gap configured for network A’s measurements may not be applied for MUSIM due to uncertain timing difference between different networks.
Observation 2: It’s very hard for network A to evaluate the measurement delay for the MOs within gap once the gap will be shared with MUSIM measurement.
Proposal 1: RAN4 to introduce the mandatory MGPs for MU-SIM once UE reporting to support MUSIM capability, such as MGRP = 1280ms.
Proposal 2: UE can further report the optional MGPs for MU-SIM except the mandatory MUSIM MGPs.
Proposal 3: RAN4 to introduce the new MGPs table for MUSIM as follow.
Table 1. MU-SIM Specific Gap Pattern Configurations
	MU-SIM Gap Pattern Id
	Measurement Gap Length (MGL, ms)
	Measurement Gap Repetition Period (MGRP, ms)

	0
	6
	320

	1
	6
	640

	2
	6
	1280

	3
	6
	2560

	4
	10
	320

	5
	10
	640

	6
	10
	1280

	7
	10
	2560

	8
	20
	320

	9
	20
	640

	10
	20
	1280

	11
	20
	2560

	12
	6
	NA

	13
	10
	NA

	14
	20
	NA

	Note 1: Measurement gap pattern #12, #13 and #14 are the aperiodic gap patterns without MGRP.



Proposal 4: The legacy MGPs can be used for MUSIM measurements, but with lower efficiency.
Proposal 5: Sharing the gap between network A’s mobility measurements and the MUSIM measurements is precluded.
Proposal 6: RAN4 may revisit the related agreements in concurrent gaps for MUSIM gaps in future release.
Proposal 7: RAN4 needs to revisit the CSSF design for MUSIM in future release.


	R4-2201212
	Ericsson
	CR

	R4-2201646
	Huawei, Hisilicon
	Proposal 1: All of the existing MGPs #0-25 are applicable for MUSIM.
Proposal 2: Introduce 12 new MGPs with following MGRPs and MGLs for MUSIM.
· MGRP: {0.32s, 0.64s, 1.28s, 2.56s}
· MGL: {6ms, 10ms, 20ms}
Proposal 3: Aperiodic gap for MUSIM is defined based on existing MGLs {10ms, 20ms}.
Proposal 4: RAN4 not further discuss criteria for “stay in connection” in NW A.


	R4-2201647
	Huawei, Hisilicon
	CR

	R4-2201698
	Nokia, Nokia Shanghai Bell
	Observation 1: The periodic MUSIM gaps are used sequentially: First UE receives SSB, and only then SI/paging. Each purpose may require a different gap periodicity.
Observation 2: When UE uses aperiodic gaps, the UE operation in NW A is suspended. Thus, periodic and aperiodic gaps are never used simultaneously, and UE can be configured with at most 2 NSG gap patterns for MUSIM.
Observation 3: As per RAN#94e decision, UE supporting MUSIM shall support all gap patterns defined currently in TS38.133 Table 9.1.2-1.
Observation 4: Discussion on the case when P-NSG and per-UE gap overlap should be postponed to Rel-18.
And proposed the following:
[bookmark: _Hlk93078078]Proposal 1: New MGL (>6ms) and MGRP (>160ms) will be needed for at least for paging reception and NW B communication.
[bookmark: _Hlk93078457]Proposal 1: Define in TS38.133 that UE supporting MUSIM shall support all gap patterns defined in table 9.1.2-1.
Proposal 2: Capture in TS38.133 that the requirements for UE measurements in NW B during P-NSG and A-NSG are not defined in the Rel-17 version of specification.
Proposal 3: The UE shall determine the MUSIM NSG patterns based on NW A timing (similarly as for existing measurement gaps).
Proposal 4: Capture in TS38.133 that additional RRM requirements for MUSIM are not defined in the Rel-17 version of specification.
Proposal 5: Capture in TS38.133 that the UE measurement requirements in NW A during P-NSG follow the measurement requirements as already captured in TS38.133 clause 9.
Proposal 6: Capture in TS38.133 that the measurement requirements for NW A and NW B measurements are not defined if the NSG overlap with NW A per-UE measurement gaps. 
Proposal 7: Capture in TS38.133 that UE is not required to communicate with any NW A serving cells while using A-NSG towards NW B.


	R4-2201699
	Nokia, Nokia Shanghai Bell
	CR

	R4-2200669
	vivo
	Work  plan



Open issues summary
Sub-topic 1-1 Work plan
Issue 1-1-1: Work plan for Rel-17 MUSIM
· Proposals:
· Suggest the following work plan
1) 3GPP RAN4 #101-bis(e) meeting (Jan, 2022, 0.25TU, Core part)
· Discussions on: 
· Technical aspects of RRM core parts on 
· 1: specify existing gap pattern in TS38.133 to be applicable for MUSIM purpose; 
· 2: specify new gap patterns;
· Agreement on:
· Methodology on how to specify that existing gap patterns in TS 38.133 can be applicable for MUSIM
· The set of new gap patterns to be introduced
· Draft CRs if there is any
· Work split on draft CR responsible companies

2) 3GPP RAN4 #102(e) meeting (February, 2022, 0.25TU, Core part)
· Discussions on: 
· Remaining issues on existing gap pattern’s applicability and new gap patterns 
· Draft CRs
· Agreement on:
· Finalization on RRM core requirements
· CRs

· Recommended WF
· Suggest to agree the above work plan

Sub-topic 1-2 New gap patterns for MUSIM 
Issue 1-2-1: MGL for new periodic gap patterns for MUSIM
· Proposals: 
· Option 1: [6ms; 10ms; 20ms] (Ericsson vivo Huawei)
· Option 2: 6ms (Charter Communications xiaomi)
· Option 3: [20ms; 40ms; 80ms; 160ms] (Intel)
· Option 4: [20ms, 80ms, 320ms, 1280ms] (xiaomi)
· Option 5: [3, 4, 6, 10, 20]ms (oppo)
· Option 6: New MGL (>6ms) will be needed (Nokia)

· Summary on each MGL value by number of supporting companies
· 6ms  		Ericsson, vivo, Huawei, Charter Communications, xiaomi, oppo 
· 10ms 	Ericsson, Huawei, vivo, oppo 
· 20ms 	Ericsson, vivo, Huawei, Huawei, Intel, Xiaomi, oppo 
· 40ms 	Intel
· 80ms 	Intel, Xiaomi
· 160ms 	Intel
· 320ms 1280ms 	xiaomi
· 3ms 4ms 		oppo
· Recommended WF
· Suggest to agree [6ms 10ms 20ms] initially, other value are FFS.

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)
· Option 2: 5120ms; (Intel)
· Option 3: [640ms; 2560ms; 320ms, 1280ms, 5120ms] (xiaomi)
· Option 4: New MGRP (>160ms) will be needed (Nokia)
· Recommended WF
· Suggest to use option 1
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)

· Summary on MGL value supported by companies
· 6ms  		Ericsson
· 10ms 	Ericsson Huawei
· 20ms 	Ericsson, Charter Communications, vivo, oppo, Huawei
· 80ms 	xiaomi
· Recommended WF
· Suggest to agree 20ms firstly? Other value could be FFS
Issue 1-2-4: Mandatory new gap pattern for MUSIM 
· Proposals:
· Option 1: RAN4 to introduce the mandatory MGPs for MU-SIM once UE reporting to support MUSIM capability, such as MGRP = 1280ms. (Ericsson)
· Recommended WF
· TBA
Issue 1-2-5: How to specify new gap pattern for MUSIM
· Proposals
· Option 1: New gap patterns dedicated for MUSIM purpose could be denoted by the existing gap pattern IDs with longer MGRP indication (oppo)
· Recommended WF
· TBA
Issue 1-2-6: New gap pattern application rules
· Proposals
· Option 1: gap patterns with longer MGRP indication can only be requested for MUSIM purpose (oppo)
· Recommended WF
· The WI objective is to define new gap patterns for MUSIM. New gap pattern defined at 6.26 will be for MUSIM and no more discussion on this issue. 

Sub-topic 1-3 Existing gap patterns for MUSIM  
Issue 1-3-1: Remove restrictions for gap pattern 24 and 25
· Proposals
· Option 1: In order to allow gap pattern 24 and 25 can be used for MUSIM purpose, clarifications at NOTE 6 in Table 9.1.2-2 and NOTE 8 in Table 9.1.2-3 from TS38.133 should be added (vivo Ericsson)
· Recommended WF
· It’s better to discuss this issue in CR directly
Issue 1-3-2: Usage legacy MGPs
· Proposals
· Option 1: The legacy MGPs can be used for MUSIM measurements (Ericsson Nokia)
· The legacy MGPs can be used for MUSIM measurements, but with lower efficiency (Ericsson)
· Recommended WF
· Option 1 and 1a has already been confirmed which can be used for scenario 1 at R4-2120342. Suggest to agree option 1 and 1a
Sub-topic 1-4 Further reply for LS R2-2108861 
Issue 1-4-1: Gap pattern for on-demand SI  
· Proposals
· Further reply LS R2-2108861, if necessary, is based on draft LS provided at R4-2200386
Sub-topic 1-5 Application issue for MUSIM
Issue 1-5-1 Gap for paging and SSB for AGC
· Proposals
· Option 1: no need to limit the usage of gaps. (Apple)
· Option 1a: one solution is to use legacy gap with large MGL  (vivo)
· Option 2: Single gap with MGRP [0.32s, 0.64s, 1.28s and 2.56s] and legacy MGL[10ms, 20ms] will be applied when the time proximity between the SSB for AGC and paging reception is shorter than a threshold. Otherwise, two independent gaps with MGL[6ms] are preferred. (Ericsson)
· Recommended WF
· 	Reply LS R4-2120342 confirms different methods can be used. Suggest to agree option 1
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)
· 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)
· Recommended WF
· Option 1 and 2 are not exclusive each other. Out of scope, impact from other Rel-17 Gap WI and requirements part are for FFS
Issue 1-5-3: MIB/SIB1 acquisition
· Proposals
· Option 1: To acquire MIB/SIB1, MG with legacy MGL and MGRP can be used. Two options are recommended (Apple)
· NW configures aperiodic gap patterns with multiple attempts (e.g. 6 MG occasions)
· NW configures periodic gap patterns, UE informs NW the gap can be cancelled once MIB/SIB1 reading is completed.
· Recommended WF
· FFS 
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)
· Recommended WF
· FFS 
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)
· Recommended WF
· FFS 
Issue 1-5-7: Multiple aperiodic gaps 
· Proposals
· Option 1: UE can request multiple aperiodic gaps once at a time to avoid missing the following signal reception/transmission windows. (Ericsson)
· Recommended WF
· FFS
Sub-topic 1-6 Miscellaneous 
Issue 1-6-1: autonomous gaps
· Proposals
· Option 1: Consider autonomous gaps and DRX based operations specified for CGI reading to MUSIM SIB acquisitions and on-demand SI operations. (Apple Intel)
· Recommended WF
· Out of scope and not within current RAN2 design (R2-2108861)
Issue 1-6-2: to answer RAN2 question 2-C in R2-2108861 
· Proposals
· Option 1: RAN4 assumes “stay in connection in Network A” means UE would not trigger beam failure or RLF in Network A even if long gap duration is configured. Details for RAN2 information: (Apple)
· For SSB based BFD: UE would trigger beam failure if gap duration is longer than P  N  Max(TDRX,TSSB). Where TSSB is the periodicity of SSB in the set [image: ]. TDRX is the DRX cycle length. P and N are scaling factors defined in TS38.133 section 8.5.2.2.
· For CSI-RS based BFD: UE would trigger beam failure if gap duration is longer than P  N  PBFD  Max(TDRX, TCSI-RS). Where TCSI-RS is the periodicity of CSI-RS resource in the set [image: ]. TDRX is the DRX cycle length. P, N and PBFD are scaling factors defined in TS38.133 section 8.5.3.2.
· For SSB based RLM: UE would trigger RLF if gap duration is longer than P  N  Max(TDRX,TSSB). Where TSSB is the periodicity of the SSB configured for RLM. TDRX is the DRX cycle length. P and N are scaling factors defined in TS38.133 section 8.1.2.2.
· For CSI-RS based RLM: UE would trigger RLF if gap duration is longer than P  N  Max(TDRX, TCSI-RS). Where TCSI-RS is the periodicity of the CSI-RS resource configured for RLM. TDRX is the DRX cycle length. P and N are scaling factors defined in TS38.133 section 8.1.2.2
· Option 2: RAN4 not further discuss criteria for “stay in connection” in NW A (Huawei)
· Recommended WF

Issue 1-6-3: Considerations on RRM requirements
· Proposals
· Option 1: (Nokia)
· Capture in TS38.133 that the requirements for UE measurements in NW B during P-NSG and A-NSG are not defined in the Rel-17 version of specification.
· The UE shall determine the MUSIM NSG patterns based on NW A timing (similarly as for existing measurement gaps).
· Capture in TS38.133 that additional RRM requirements for MUSIM are not defined in the Rel-17 version of specification. 
· Capture in TS38.133 that the UE measurement requirements in NW A during P-NSG follow the measurement requirements as already captured in TS38.133 clause 9.
· Capture in TS38.133 that the measurement requirements for NW A and NW B measurements are not defined if the NSG overlap with NW A per-UE measurement gaps. 
· Capture in TS38.133 that UE is not required to communicate with any NW A serving cells while using A-NSG towards NW B.
· Recommended WF

Sub-topic 1-7 UE feature list for MUSIM
In TS 38.306, the below gap pattern capabilities are defined. 
	supportedGapPattern
Indicates measurement gap pattern(s) optionally supported by the UE for NR SA, for NR-DC, for NE-DC and for independent measurement gap configuration on FR2 in (NG)EN-DC. The leading / leftmost bit (bit 0) corresponds to the gap pattern 2, the next bit corresponds to the gap pattern 3, as specified in TS 38.133 [5] and so on. The UE shall set the bits corresponding to the measurement gap pattern 13, 14, 17, 18 and 19 to 1 if the UE is an NR standalone capable UE that supports a band in FR2 or if the UE is an (NG)EN-DC capable UE that supports independentGapConfig and supports a band in FR2.
	UE
	CY
	No
	No

	supportedGapPattern-r16
Indicates measurement gap pattern(s) optionally supported by the UE for NR SA, for NR-DC for PRS measurement and NR/E-UTRA RRM measurement. The leading / leftmost bit (bit 0) corresponds to the gap pattern 24, the next bit corresponds to the gap pattern 25, as specified in TS 38.133 [5]. The applicability of the gap patterns 24 and 25 is defined in clause 9.1.2 of TS 38.133 [5]. A UE that indicates support of this capability shall indicate support of NR-DL-PRS-ProcessingCapability-r16 defined in TS 37.355 [22].
	UE
	No
	No
	No



· Proposals
· Option 1 (Moderator)
· Extend the gap pattern capability to indicate which new periodic gaps are supported 
· Extend the gap pattern capability to indicate which new aperiodic gaps are supported
· Recommended WF
· Companies are encouraged to provide feedbacks
Companies views’ collection for 1st round 
Open issues 
One of the two formats, i.e. either example 1 or 2 can be used by moderators.
Sub topic 1-1 
	Company
	Comments

	XXXEricsson
	The work plan looks fine.

	Qualcomm
	The work plan is OK.

	MTK
	OK with the WP

	Apple
	OK with the work plan

	Nokia, Nokia Shanghai Bell
	The work plan looks in general fine. As agreed in plenary RAN4 should not define RRM requirements for MUSIM in Rel-17 so we would prefer to clarify ‘Finalization on RRM core requirements’ in the work plan to ‘Finalization on RRM core requirements for MUSIM gap patterns’

	Xiaomi
	Fine with the work plan

	Huawei
	OK with the work plan and also revision from Nokia.

	Charter
	The work plan is OK to us.

	ZTE
	Fine with the work plan.

	vivo
	To Nokia, we have the same understanding on the scope (no RRM requirements for MUSIM at Rel-17) however from my understanding the necessity for revision the wording is not strong, the scope is clearly defined in the WI and not necessary to have further clarification on this general description. 


 
Sub topic 1-2 
	Company
	Comments

	XXXEricsson
	Issue 1-2-1: MGL for new periodic gap patterns for MUSIM
Option 1.
In legacy MGP, the typical measurement gap length (MGL) is 6ms which can cover twice RF retuning and the whole SMTC duration for measurement. MGL=6ms can be applied with the new MGRP for measurement in Idle mode. 
Furthermore, in NR paging design, an additional AGC retuning is needed before UE wakes up for PO monitoring after a long DRX cycle. The time proximity between SSB and related PO is uncertain depending on different SSB and PO multiplexing pattern, default/non-default association between SSB and PO, and SSB index indication(ssb-position-in-burst). If the time proximity of SSB occasion and PO is larger than a threshold T, two independent gaps with MGL=6ms are preferred. Otherwise, one single gap with long MGL is preferred. Considering the gap overhead ratio is lower due to long MGRP for MUSIM measurements, both the MGL equaling 10ms and 20ms can be applied.
This is the 1st release for MUSIM. We prefer RAN4 only defines the baseline MGPs. 
The MGLs which are larger than 20ms may have impact on data scheduling for NW A in CONNECTED mode. We prefer Not to further consider the MGL larger than 20ms in Rel-17 since the limited discussion time.

Issue 1-2-2: MGRP for new periodic gap patterns for MUSIM
Option 1 which is agreed in last meeting.
MGRP =2.56s gives the enough margin for NW-A’s scheduling. Thus, we don’t prefer the longer MGRP at least in this release for MUSIM. We don’t see the further benefits to introduce the longer MGRP. 
We prefer RAN4 only defines the baseline MGPs. 

Issue 1-2-3: Aperiodic gap pattern for MUSIM
We prefer option 1 which gives more flexible for UE to request different MGL for different scenarios.
As mentioned before, UE may need an additional SSB for AGC retuning and fine time sync. Before monitoring paging. If the time proximity of SSB occasion and PO is larger than a threshold T, two independent gaps with MGL=6ms are preferred. Otherwise, one single gap with long MGL, such as MGL=10ms or 20ms which depends on the proximity of SSB and PO is preferred.
MGL=6ms can also be used for On-demand SI procedure.

Issue 1-2-4: Mandatory new gap pattern for MUSIM
Option 1.
In legacy NR, total 25 MGPs are defined. To reduce the design complexity for UE side, mandatory MGPs are defined. UE only needs to support the subset of the MGPs mandatorily and whether UE supports other MGPs will be reported by capability. The mandatory MGPs is also useful to network scheduling. Especially, when different UE vendors may support different combination of MGPs, it’s very hard for network to schedule different MGPs to different Ues. It also implies that network had to implement all the possible MGPs which will result in an overdesign for network. Therefore, similar as legacy MGP design, a sub-set of mandatory MGPs shall be supported by UE once UE reports to support MUSIM. From NW A’s perspective, the density of gaps for NW B shall have less interruption to on-going NW A’s traffic. When UE requests the gaps, a reasonable gap periodicity is preferred. From our understanding, 1.28s is a typical DRX cycle which is applied in real deployment. Thus, we propose to define MGRP=1.28s as a mandatory MGP.
Issue 1-2-5: How to specify new gap pattern for MUSIM
Not support.
We prefer to define the separate MGPs for MUSIM since this is the first version for MUSIM.
It’s highly possible more MGPs will be introduced in the future.
At the same time, we also NOT prefer to complicate the legacy MGPs only due to MUSIM. Otherwise, when further new gaps will be introduced, such as NTN gaps, preconfigured positioning gaps, the existing MGPs will be too complicated.
Issue 1-2-6: New gap pattern application rules
Update the proposal as follow.
‘RAN4 to clearly indicate the new MGPs dedicated for MUSIM with a separate MGPs, including new periodic MGPs and aperiodic MGPs’.

	Qualcomm
	Issue 1-2-1: MGL for new periodic gap patterns for MUSIM
We support adding MGLs in option 1 and also 40 ms. 

Issue 1-2-2: MGRP for new periodic gap patterns for MUSIM
We support option 1.

Issue 1-2-3: Aperiodic gap pattern for MUSIM
Add new aperiodic gaps with MGL (ms) = 80, 160, 320, 640, 1280, 2560, 5120.

Issue 1-2-4: Mandatory new gap pattern for MUSIM
We don’t think it is necessary to specify mandatory MUSIM gaps. The UE will not request any gaps that it does not support.
Issue 1-2-5: How to specify new gap pattern for MUSIM
The notation to be used in the specification to denote the MUSIM gaps can be agreed as part of the CRs. 
Issue 1-2-6: New gap pattern application rules
First, let’s clarify that MUSIM gaps are not measurement gaps. Even though the existing measurement gap patterns may be reused for MUSIM purposes, MUSIM gaps are different from measurement gaps.​ E.g. the UE is not allowed to transmit during measurement gaps. Also, the UE will not report any measurements to Network A (where the gaps will be configured) or Network B when MUSIM gaps are configured, and the UE may perform other activities in network B besides measurements.
There is no need to limit the specific use of MUSIM gaps as long as they are used for MUSIM purposes. The UE should be able to request any of the MUSIM gaps.

	MTK
	Issue 1-2-1: MGL for new periodic gap patterns for MUSIM
We are fine with Option 1. Short MGL is not useful in MUSIM in our understanding. We are also not prefer to introduce longer MGL than current GPs.
Issue 1-2-2: MGRP for new periodic gap patterns for MUSIM
Option 1 can be the starting point. We do not see the need to introduce even longer MGRP. Considering 20ms MGL, the throughput loss of 2560ms is already to 20/2560=0.8%. Introducing the MGRP to make throughput loss down to 0.4% or even lower does not bring much benefit.
1-2-3: Aperiodic gap pattern for MUSIM
We support the recommended WF, which seems to be the common part among proposals. A very long MGL could be problematic because UE is not able to keep synchronization to NW A. 
Issue 1-2-4: Mandatory new gap pattern for MUSIM
We do not see a need to introduce this. As there are many use cases for NW B operations, it is strange to define a mandatory gap.
Issue 1-2-5: How to specify new gap pattern for MUSIM
Do not support Option 1. We prefer to create new GP index for MUSIM gaps. In this way, we can define a dedicated applicability to avoid confusion, e.g., whether new gaps can be used for legacy measurements.
Issue 1-2-6: New gap pattern application rules
We are fine with E///’s suggestion.

	Apple
	Issue 1-2-1: MGL for new periodic gap patterns for MUSIM
Support the recommended WF. Short MGL cannot guarantee performance in NW B.
Issue 1-2-2: MGRP for new periodic gap patterns for MUSIM
Support the recommended WF.
Issue 1-2-3: Aperiodic gap pattern for MUSIM 
OK with the recommended WF to move forward. However, we would like to highlight that 20ms aperiodic gap cannot guarantee the RACH procedure. 
Issue 1-2-4: Mandatory new gap pattern for MUSIM 
We don’t see it is necessary to define any mandatory patterns for MUSIM in this release.
Issue 1-2-5: How to specify new gap pattern for MUSIM
Option 1 is not supported. It is straightforward to us to introduce new patterns with new index. 
Issue 1-2-6: New gap pattern application rules
Agree that new gap patterns are only for MUSIM purpose.

	Intel
	Issue 1-2-1: MGL for new periodic gap patterns for MUSIM
We find that the short MGL-s are not beneficial. Since we don’t see the link existing MGL to the new gap patterns for MUSIM, we propose to only consider MGL equal or larger than 20ms. We could confirm 20ms at current stage.
Issue 1-2-2: MGRP for new periodic gap patterns for MUSIM
We need to consider 5120ms in addition to option1. The reason is that if we consider SI scheduling 5120ms MGRP is the best periodic choice for the UE to request.
1-2-3: Aperiodic gap pattern for MUSIM
We could go with the WF for the first round. We also prefer to add 40 80 and 160ms length for aperiodic gaps to cope well with the SI reading. 
Issue 1-2-4: Mandatory new gap pattern for MUSIM
No need to mandate any pattern.
Issue 1-2-5: How to specify new gap pattern for MUSIM
Do not support Option 1. New gap ID-s are needed for MUSIM gaps which differentiate them from measurement gaps. The existing gap patterns which are applicable for MUSIM also need new ID-s if they are used as MUSIM gaps.
Issue 1-2-6: New gap pattern application rules
New ID-s are introduced for the new gaps and these gaps are applied only to MUSIM. Only the gaps with new ID-s are applied to MUSIM.

	Nokia, Nokia Shanghai Bell
	Issue 1-2-1: MGL for new periodic gap patterns for MUSIM
We are fine with option 1 (i.e. 6+10+20ms MGL) as starting point. We interpret this to mean that UE supporting MUSIM gaps shall always support 6, 10 and 20ms MGL for the MUSIM gaps (i.e. no impact to regular measurement gaps).
Issue 1-2-2: MGRP for new periodic gap patterns for MUSIM
We are fine with option 1 assuming these are new MGRP for MUSIM devices. However, the UE supporting MUSIM gaps shall also have support 40, 80 and 160ms MGRP (for SSB/SI reception purposes).
[bookmark: _Hlk93387682]Issue 1-2-3: Aperiodic gap pattern for MUSIM 
We can support the recommended WF, and we are fine to have a single value 20ms (which also means all MUSIM UEs supporting aperiodic gaps shall support that). However, if RAN4 agreed on this, the outcome should be communicated to RAN2 so the signalling can take it into account. 
Issue 1-2-4: Mandatory new gap pattern for MUSIM 
We think the classic MGP that are already mandatory for UEs shall also be mandatory for MUSIM. Additionally, a UE supporting MUSIM shall support all of the MGL and MGRP defined for MUSIM - otherwise the feature may not work (see previous questions).
Issue 1-2-5: How to specify new gap pattern for MUSIM
In general, MUSIM gap patterns should be clearly defined. Whether the MUSIM gap is a legacy gap applicable also for MUSIM NSG or new MUSIM NSG specific gap parameters (MGL and/or MGRP).
We notice that RAN2 is discussing the signalling and has already agreed on the following (in RAN2#115e): 
Periodic/Aperiodic/autonomous Gap configuration and activation
8:  The switching gap configuration will explicitly provide the gap starting position (e.g. offset value or start SFN and subframe explicitly), gap length and gap repetition period.
10:  Switching Gaps (of any type) are configured or released by RRC signalling (e.g. RRCReconfiguration message) in Rel-17. FFS if gap can be released autonomously by UE after N repetitions.

Hence, RAN2 will anyway define signalling that allows for all combinations of MGL and MGRP, without using any "gap ID". It also seems completely unnecessary to overload the existing table with MUSIM details. We prefer to create a new sub-clause for MUSIM purposes.
Issue 1-2-6: New gap pattern application rules
The new gap patterns will only be applicable for MUSIM-capable UEs and for MUSIM configurations. We shouldn't go beyond WI objectives.

	OPPO
	ssue 1-2-1: MGL for new periodic gap patterns for MUSIM
We can compromise to option 1.
Issue 1-2-2: MGRP for new periodic gap patterns for MUSIM
Support option 1. New periodicity should align with DRX cycle.
Issue 1-2-3: Aperiodic gap pattern for MUSIM 
Option 2.
Issue 1-2-4: Mandatory new gap pattern for MUSIM 
We don’t think it is necessary. It is agreed that legacy MGP can be used for MUSIM purpose but with low efficiency.  Even if new MGP is not support by UE, the legacy MGP can still be used.
Issue 1-2-5: How to specify new gap pattern for MUSIM
We are also fine to use new gap pattern ID for MUSIM.
RAN2 signalling is agnostic to gap pattern ID, but to define gap application rule in RAN4 spec, gap pattern ID is needed.
Issue 1-2-6: New gap pattern application rules
Agree with the recommended WF.

	Xiaomi
	Issue 1-2-1: MGL for new periodic gap patterns for MUSIM
Fine with Option 1. Prefer to have lower bound of MGL for MUSIM, e.g. at least 6ms. As shorter MGL is not useful for MUSIM purpose.
Issue 1-2-2: MGRP for new periodic gap patterns for MUSIM
Fine with option 1.
1-2-3: Aperiodic gap pattern for MUSIM
Fine with 20ms, and RAN4 also need to consider 80ms to guarantee the PRACH performance. 
Issue 1-2-4: Mandatory new gap pattern for MUSIM
No need to introduce mandatory gap.
Issue 1-2-5: How to specify new gap pattern for MUSIM
Do not support Option 1. Prefer to introduce the new gap pattern and gap index for MUSIM gaps.
Issue 1-2-6: New gap pattern application rules
Agree that new gap patterns are only for MUSIM purpose.

	Huawei
	Issue 1-2-1: MGL for new periodic gap patterns for MUSIM
Option 1.
The main motivation for introducing new GPs in our view is for paging reception with or without SSB in the same gap occasion, and 20ms MGL should be well sufficient. Introducing larger MGL than 20ms will have negative impact on NW A and could be a lengthy discussion e.g. whether it impacts UE staying in Connected in NW A. 
On the other hand, we also do not see the need for MGL smaller than 6ms given that the new GPs are with large MGRP.
Issue 1-2-2: MGRP for new periodic gap patterns for MUSIM
Option 1.
The values in option 1 are corresponding to DRX cycles in Idle mode and we do not see the need for longer MGRP. The overhead of the MUSIM gaps is already quite small with 2560ms MGRP.
Issue 1-2-3: Aperiodic gap pattern for MUSIM 
We can support the recommended WF to move forward. We prefer not to define larger MGL than 20ms as it will have negative impact on NW A. 
Issue 1-2-4: Mandatory new gap pattern for MUSIM 
We do not support option 1.
While we can understand the motivation of option 1, different UE implementations may have different considerations in utilizing the MUSIM gaps, so it should be up to UE to decide which GP to request for specific tasks in NW B, and it may not be reasonable to mandate one or more MUSIM  GPs (which may not be used by the UE). 
Issue 1-2-5: How to specify new gap pattern for MUSIM
We do not support option 1.
We prefer to define new indexes/IDs for the newly introduced MUSIM GPs, which is very straightforward and easy for reference.
Issue 1-2-6: New gap pattern application rules
We are fine with option 1, i.e. the new GPs as discussed in Issue 1-2-1/1-2-2 can only be requested and configured for MUSIM purpose, i.e. for tasks in NW B. This should be clearly reflected by the applicability rule in the spec. 

	Charter
	Issue 1-2-1: MGL for new gap patterns for MUSIM
Option 2 is our primary preference. We had the impression that the length 10ms and 20ms would be available by allowing gap patterns #24 and #25 from legacy gaps. However, we hope to hear the arguments for when all lengths in option 1 would be used, in order to support option 1 or the WF. 
In the initial stage, we do not see the point of adding the shortest time, which will make the number of new patterns very extensive, and in later releases we have time to evaluate if it is feasible and necessary to add longer MGL longer than 20ms without issues in Network A. 
Issue 1-2-2: MGRP for new gap patterns for MUSIM
Option 1. 
Issue 1-2-3: Aperiodic gap pattern for MUSIM
We prefer to keep it very basic, hence we support option 2.
Issue 1-2-4: Mandatory new gap pattern for MUSIM
We are generally supportive of initiative as Ericsson wrote in their comment above, only making one MGRP mandatory (1.28s) to reduce design complexity. 
Issue 1-2-5: How to specify new gap pattern for MUSIM
Not supportive. 
We would like to have all patterns explicitly written out. Also, we believe it would be good to make a new table for MUSIM, as suggested by Ericsson in their draftCR.
Issue 1-2-6: New gap pattern application rules
By creating a new table for MUSIM, then it can be specified that those gap patterns can only be requested for MUSIM purposes. 
We support the WF, but think it is good to explicitly write in a note for the table when the gap patterns may be requested.

	ZTE
	Issue 1-2-1: MGL for new periodic gap patterns for MUSIM
We support the recommended WF as the start point.
Issue 1-2-2: MGRP for new periodic gap patterns for MUSIM
Support option 1,which was agreed last meeting.
Issue 1-2-3: Aperiodic gap pattern for MUSIM 
We could agree to take 20ms first and leave other values FFS.
Issue 1-2-4: Mandatory new gap pattern for MUSIM 
Don’t see the necessity of the mandatory pattern till now.
Issue 1-2-5: How to specify new gap pattern for MUSIM
New gap IDs is preferred for MUSIM.
Issue 1-2-6: New gap pattern application rules
Agree with the recommended WF.

	vivo
	Issue 1-2-1: MGL for new periodic gap patterns for MUSIM
Option 1 and the recommended WF.
Issue 1-2-2: MGRP for new periodic gap patterns for MUSIM
Option 1.
Issue 1-2-3: Aperiodic gap pattern for MUSIM 
OK with the recommended WF to move forward. 
Issue 1-2-4: Mandatory new gap pattern for MUSIM 
OK with it if there is a consensus.
Issue 1-2-5: How to specify new gap pattern for MUSIM
We can discuss it during CR, either extend current table or use a new table
Issue 1-2-6: New gap pattern application rules
OK with option 1 however to us this is the default understanding. 


 
Sub topic 1-3 
	Company
	Comments

	XXXEricsson
	Issue 1-3-1: Remove restrictions for gap pattern 24 and 25
Fine with the proposal.
How to capture it is FFS and can discuss in CR directly.

Issue 1-3-2: Usage legacy MGPs
Option 1a.
Based on the agreements in last meeting.

 

	Qualcomm
	Issue 1-3-1: Remove restrictions for gap pattern 24 and 25
Agree it may be better to discuss this directly in a draftCR. Our preference is to add a new section in 38.133 for MUSIM gaps. In that section, we can make reference to the existing MG patterns that can also be used for MUSIM purposes.
Issue 1-3-2: Usage legacy MGPs
The updated WID states that “existing gap patterns in TS 38.133 can be applicable for MUSIM.” We don’t see a need to discuss this issue any further.

	MTK
	Issue 1-3-1: Remove restrictions for gap pattern 24 and 25
Fine to directly work on CRs.
Issue 1-3-2: Usage legacy MGPs
OK with Option 1.

	Apple
	Issue 1-3-1: Remove restrictions for gap pattern 24 and 25
OK with recommended WF.
Issue 1-3-2: Usage legacy MGPs
Option 1 has already been agreed. No need to agree it again.

	Intel
	Issue 1-3-1: Remove restrictions for gap pattern 24 and 25
No need to remove restrictions for 24 and 25 because new ID-s are introduced for the MUSIM gaps which have the same MGL and MGRP combos with 24 and 25.
Issue 1-3-2: Usage legacy MGPs
No need to conclude anything for this discussion.

	Nokia, Nokia Shanghai Bell
	Issue 1-3-1: Remove restrictions for gap pattern 24 and 25
Option 2: Define new TS38.133 clause specifically for MUSIM gaps (and state support MGL/MGRP there).
This depends on where we introduce the MUSIM gaps: As we state in our contribution, there doesn't seem to be any real reason to reuse existing sub-clause 9.1.2: MUSIM gaps are NOT something that affect NW A measurements. They should be defined and captured separately. Any requirements MUSIM has will be different, so those requirements are better captured in a different clause. This also then separates UE gap capabilities for MUSIM and the existing measurement gaps naturally, without having unnecessary linkages.
Issue 1-3-2: Usage legacy MGPs
Just to note that the proposal here only means which legacy MGPs UE shall support for MUSIM. As we state in issue 1-2-4, UE supporting MUSIM shall support all of the gap patterns for MUSIM to make the feature work. But that doesn't mean UE is required to support the same gap patterns for normal measurements. 

	OPPO
	Issue 1-3-1: Remove restrictions for gap pattern 24 and 25
Fine with the proposal.
Issue 1-3-2: Usage legacy MGPs
Fine with option 1a.

	Xiaomi
	Issue 1-3-1: Remove restrictions for gap pattern 24 and 25
Agree with QC’s view.
Issue 1-3-2: Usage legacy MGPs
No need to have this discussion again, as it has been concluded in last meeting.

	Huawei
	Issue 1-3-1: Remove restrictions for gap pattern 24 and 25
Agree with the recommended WF. 
As to the CR, our preference is to append the new GPs for MUSIM to the existing table in clause 9.1.2 and make it clear that those new GPs are applicable only for MUSIM purpose. The problem with creating new clause for MUSIM GPs is that we need to copy-paste all existing GPs 0-25 which seems redundant. But this is more specification rather than technical issue, so we are open to discuss it further.
Issue 1-3-2: Usage legacy MGPs
We understand this is already agreed in RAN, so no need to have further discussion or agreement.

	Charter
	Issue 1-3-1: Remove restrictions for gap pattern 24 and 25
We are supportive of the proposal and we agree with QC’s view how to capture it in the TS.
Issue 1-3-2: Usage legacy MGPs
As WF and other companies have already stated, it was already confirmed in last meeting. We support to proceed with the WF.

	ZTE
	Issue 1-3-1: Remove restrictions for gap pattern 24 and 25
Support the recommended WF.
Issue 1-3-2: Usage legacy MGPs
Agree with option 1.

	vivo
	Issue 1-3-1: Remove restrictions for gap pattern 24 and 25
OK with recommended WF.
Issue 1-3-2: Usage legacy MGPs
Has been agreed


 
Sub topic 1-4 
	Company
	Comments

	XXXEricsson
	Our reply LS is as follow.
It’s feasible to use multiple short aperiodic gaps for Msg1, Msg2, (Msg3, Msg4) transmission/reception or their combinations and multiple trials for On-demand SI request. 
To avoid missing the following signal reception/transmission windows after the first aperiodic gap window, UE can request multiple aperiodic gaps once at a time.

	Qualcomm
	Issue 1-4-1: Gap pattern for on-demand SI  
To Ericsson: our understanding is that RAN2 signalling will not support the UE requesting multiple aperiodic MUSIM gaps in one shot (one message). RAN2 stated in the LS that one aperiodic gap can be configured at a time.

	MTK
	Issue 1-4-1: Gap pattern for on-demand SI
We are fine with the reply in R4-2120342

	Apple
	Issue 1-4-1: Gap pattern for on-demand SI  
According to recommended WF on MGL for aperiodic gap, 20ms is the longest MGL. However, 20ms may not be enough for RACH procedure. There are several options on the table:
1) Use 20ms aperiodic gap for RACH (with best effort) with assumption that there is risk of RACH failure.
2)  Allow UE to request multiple attempts of aperiodic gap.
3) Introduce aperiodic gap pattern longer MGL (>X ms) 
Option 2 is preferred from our side.

	Intel
	We propose to also allow periodic gap request for on-demand SI. There are UE who do not support aperiodic gaps but only autonomous/DRX based methods and periodic gaps.

	Nokia, Nokia Shanghai Bell
	Issue 1-4-1: Gap pattern for on-demand SI  
It's fine to send LS to RAN2 but RAN4 should collect ALL the agreements made in this meeting in that LS. 

	Huawei
	Issue 1-4-1: Gap pattern for on-demand SI  
We are basically fine with the reply in R4-2200386, but shall we include the supported MGL for the aperiodic gap based on agreement in 1-2-3?

	Charter
	Issue 1-4-1: Gap pattern for on-demand SI
We agree with Nokia’s statement.

	vivo
	Ok to have a further LS reply


 
Sub topic 1-5 
	Company
	Comments

	XXXEricsson
	Issue 1-5-1 Gap for paging and SSB for AGC
Option 2.
In last meeting, the WF is captured the open issue on how to handle the paging and SSB.
From our understanding, it’s better to clarify the UE’s behaviour or at least the possible MGPs for paging reception. Otherwise, the MGP request by UE will have low efficiency which will be highly rejected by NW-A. On the other words, MUSIM WI is meaningless without considering the practical design. 

Issue 1-5-2: Application considerations
Option 1.
It’s important to clarify that the gap sharing between MUSIM and legacy measurement is precluded.

Issue 1-5-3: MIB/SIB1 acquisition
Agree with the proposal, but it seems already captured in legacy LS.

Issue 1-5-4: OSI acquisition
Option 1.
This is the remaining issue for reply LS in last meeting.
In NR, the SI window Length (si-WindowLength) range can be {s5, s10, s20, s40, s80, s160, s320, s640, s1280} slots.  However, in RAN2 spec. TS38.331, it also clearly indicates the association between the PDCCH monitoring occasions for SI message with actual transmitted SSBs.
Thus, after UE detects the N SSBs, the UE will at most monitor the N PDCCH occasions for SI message acquisition. Moreover, the UE may only need to monitor M PDCCH occasions which associates with the strongest M SSBs will be enough to guarantee the SI decoding performance. Therefore, multiple aperiodic gaps with short MGL(6ms) is preferred.

Issue 1-5-6: On-demand SI
Option 1.
This is the remaining issue for reply LS in last meeting.
To avoid the long interruption due to single gap, multiple short aperiodic gaps for Msg1, Msg2, (Msg3, Msg4) transmission/reception or the combination of Msgs is preferred.
To efficient manage the gaps for RACH, UE can also request one aperiodic gap to handle several Msgs combination. Generally, 20ms is enough for the delay of two-step RACH in some scenarios and the length for some combined Msgs of 4-step RACH.

Issue 1-5-7: Multiple aperiodic gaps 
Option 1.
Considering the RRC procedure delay, the RACH/OSI procedures may be missed if UE requests aperiodic gap after UE finishing the reception of the first aperiodic gap. To avoid missing the following signal reception/transmission windows, it’s preferred the UE can apply several aperiodic gaps once a time.

	Qualcomm
	Issue 1-5-1 Gap for paging and SSB for AGC
Option 1. While we agree with Ericsson’s comment that the UE should be efficient in its use of MUSIM gaps, we believe the UE already has an incentive to do so. We don’t think the specification needs to restrict the choice of gaps as suggested here.
Issue 1-5-2: Application considerations
The UE should be allowed to use the MUSIM gaps for the purpose of supporting Rel-17 MUSIM operation. No further constraints are needed. It was agreed in RAN plenary that RAN4 would not discuss/specify impact to RRM requirements associated with MUSIM gaps in Rel-17.
Issue 1-5-3: MIB/SIB1 acquisition
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). RAN2 stated in the LS that one aperiodic gap can be configured at a time.
Issue 1-5-4: OSI acquisition
Our understanding is that RAN2 signalling will not support the UE requesting multiple aperiodic MUSIM gaps in one shot (one message).
Issue 1-5-6: On-demand SI
The UE may be able to do as suggested in option 1 in some cases. Anyway, option 1 simply says it may be feasible. Not sure if there’s anything else to be discussed about this issue.
Issue 1-5-7: Multiple aperiodic gaps
Same response as issue 1-5-4.

	MTK
	Issue 1-5-1 Gap for paging and SSB for AGC
OK with Option 1. We do not see any specification work needed for this aspect. It is eventually up to UE’s request on which gap pattern to be used and how to use it. As we will not specific any performance requirement for the measurement in NW B, we do not see a need to further discuss the issue.
Issue 1-5-2: Application considerations
Both proposals are touching the UE behavior or the requirements. Per RP guidance, no requirements will be specified. Therefore, we suggest not to waste time on this issue. If a conclusion is need, we can simply say that the existing measurement requirements are not applicable when MUSIM gap is configured.
Issue 1-5-3: MIB/SIB1 acquisition
We believe that this is up to how UE request the MUSIM gap for MIB/SIB1 decoding. If UE has the confidence to decode MIB/SIB1 in one-shot, e.g., high SNR, UE can request aperiodic gap. Otherwise, UE can either try to request the gap for multiple times or even try a periodic gap. In this sense, we do not see a need to further discuss the issue. 
Issue 1-5-4: OSI acquisition
Similar comments as above. No further discussions are needed. 
Issue 1-5-7: Multiple aperiodic gaps 
This is up to RAN2. 

	Apple
	Issue 1-5-1 Gap for paging and SSB for AGC
Support option 1. We don’t see the need of including such details in gap request.
Issue 1-5-2: Application considerations
Since no RRM requirements (other than new patterns) will be defined in this release, we don’t think we shall spend time on this issue.
Issue 1-5-3: MIB/SIB1 acquisition
Seems companies have different view on whether UE shall be allowed to request multiple attempts of aperiodic gap in one RRC procedure. We support this idea. Otherwise, UE may request the gap for multiple times (by multiple RRC procedures) or even try a periodic gap, which results in low efficiency.
Issue 1-5-4: OSI acquisition
Support option 1.
Issue 1-5-6: On-demand SI
Option 1 is more like an observation to us.
Issue 1-5-7: Multiple aperiodic gaps 
Support option 1.

	Intel
	Issue 1-5-1 Gap for paging and SSB for AGC
OK with Option 1. 
Issue 1-5-2: Application considerations
We need to confirm that the UE is not required to acquire any SIB scheduling that is outside the MUSIM gaps. It can be a note in the pattern table. Otherwise the performance is not guaranteed.
Issue 1-5-3: MIB/SIB1 acquisition
We do not agree with option1. We propose to use only the MUSIM gap patterns introduced with new gap ID-s for MUSIM operations. 
Issue 1-5-4 and 1-5-6: On-demand SI acquisition
All the new gaps with new ID-s can be applied to on-demand SI. 
Issue 1-5-7: Multiple aperiodic gaps 
This is up to RAN2. 

	Nokia, Nokia Shanghai Bell
	[bookmark: _Hlk93388112]Issue 1-5-1 Gap for paging and SSB for AGC
Once RAN4 has agreement on the MUSIM gaps (MGL and MGRP) it would be up to network to configure the MUSM gap aligned with the purpose. Hence, no need to limit the usage of MUSIM gaps for a specific purpose.
How UE uses the gaps for NW B measurements can be left up to UE implementation in Rel-17. 
[bookmark: _Hlk93388494]Issue 1-5-2: Application considerations
Legacy measurement gaps should always be prioritized when configured. The MUSIM gaps are used solely for MUSIM purposes.
Option 1 + 2: UE always prioritizes NW A RRM measurement gaps over MUSIM gaps (i.e. no change to existing requirements), and how UE uses NW B gaps MUSIM gaps as allocated otherwise when no collision occur. How the UE use the MUSIM gaps is left up to UE implementation in Rel-17. 
Issue 1-5-3: MIB/SIB1 acquisition
This is up to UE: UE requests the gap via UE assistance information, and NW configures them if network allows the request. How UE uses the MUSIM gap will not be specified, and it's left fully up to UE implementation which gap pattern to request for which case. Note that this has already been discussed in RAN2, with the following agreements in RAN2#115e and RAN2#116e (most relevant parts highlighted):
RAN2#115e:
Scenarios and supported gap types
1	RAN2 aims to support at least the below scenarios 1/2/3 in Rel-17 for cases when the UE is allowed to switch to network B without leaving connected state at network A. 
-	Scenarios 1: Periodic switching, including SSB detection/paging reception, serving cell measurement, neighboring cell measurement including intra-frequency,inter-frequency and inter-RAT measurement;
-	Scenarios 2:  SI receiving at network B;
-	Scenarios 3: Aperiodic (one-shot) switching with both transmission and reception at network B but will not enter RRC-connected state in NW B (e.g. no RRC connection Resume/Setup) at network B, including On-demand SI request;
2	For switching without leaving connected state at network A, support gap types 2a (Normal periodic gap) and 2b (Normal aperiodic gap) in Rel-17. 
3	Only per UE level scheduling gap is supported in Rel-17 for non-DC. FFS if we support MR-DC.
The scenarios will only be used for deriving RRC parameters. No need to capture them in e.g. Stage-2.

Gap configuration and activation
5	The network is allowed to configure at most 3 gap patterns (for any MUSIM purpose). 
6	Only a single aperiodic gap (for MUSIM) is supported in Rel-17. At most two periodic “gaps” (for MUSIM) and a single aperiodic gap (for MUSIM) is supported in Rel-17. FFS if signalling supports more.
7  	The SFN and subframe of the PCell of the network A is used in the gap configuration to calculate the gap.

Periodic/Aperiodic/autonomous Gap configuration and activation
8:  The switching gap configuration will explicitly provide the gap starting position (e.g. offset value or start SFN and subframe explicitly), gap length and gap repetition period.
10:  Switching Gaps (of any type) are configured or released by RRC signalling (e.g. RRCReconfiguration message) in Rel-17. FFS if gap can be released autonomously by UE after N repetitions.

Gap configuration assistance information
16 	UE is allowed to include assistance information for setup or release of gaps for both 1) periodic gaps and 2) aperiodic gap in one UEAssistanceInformation Msg. 
18  To report the assistance information, the UE maps the timing info of the Gap on the network B  to the network A and reports the mapped timing info to the network A.
20  For the gap assistance information, the Gap start time, Duration of the gap and gap repetition period (for periodic) may be included. FFS is other information is included (e.g. gap purpose). 
Do not support autonomous gaps for MUSIM in Rel-17.

RAN2#116e:
 4: RAN2 understands that the intent of aperiodic gap is as follows (no need to specify):
-	If until the end of the aperiodic gap the UE still has not completed activity in NW B, e.g. due to the random access for on-demand SI request, the UE should stop the activity in NW B and switch to NW A. If needed, the UE can request another aperiodic gap in NW A.
5: Do not introduce gap purpose for gap related MUSIM assistance information.
6: FFS how UE indicates release of gap pattern.
7: FFS if UE is allowed to update UAI message after the UE performs cell reselection in NW B or after the UE performs handover in NW A.
8: Autonomous release of MUSIM gap by UE after N repetitions is not supported.

Issue 1-5-4: OSI acquisition
This is signalling optimization and up to RAN2, so the topic should be raised there. See above for current RAN2 agreements.
Issue 1-5-6: On-demand SI
See issue 1-5-3 - it's up to UE implementation which gaps to request and when, and NW does not need to know the "gap purpose" (which will also not be signalled to the network according to RAN2 decisions, see RAN2 agreements in issue 1-5-3 responses)
Issue 1-5-7: Multiple aperiodic gaps 
This is not according to RAN2#115e agreements as shown below, so there is no point to discuss it in RAN4. This should be raised up in RAN2 instead. 
RAN2#115e:
Gap configuration and activation
5	The network is allowed to configure at most 3 gap patterns (for any MUSIM purpose). 
6	Only a single aperiodic gap (for MUSIM) is supported in Rel-17. At most two periodic “gaps” (for MUSIM) and a single aperiodic gap (for MUSIM) is supported in Rel-17. FFS if signalling supports more.

	OPPO
	Issue 1-5-1 Gap for paging and SSB for AGC
Option 1. Which gap pattern is requested should be up to UE implementation.
Issue 1-5-2: Application considerations
Fine with both options in Rel-17. Gap dedicated for MUSIM purpose should not be shared with RRM measurement in NW-A.
Issue 1-5-3: MIB/SIB1 acquisition
For the first sub-bullet, we share the same view with Apple, RRC signalling needs further discussion. If single RRC signalling is used to configure multiple attempts of aperiodic gap, extra work on RAN2 is required. Besides, aperiodic gap pattern is not determined. If only MGL=20ms is supported, it will be wasteful to use aperiodic gap for MIB/SIB1 acquisition. 
We are fine to the second sub-bullet.
If the two method are both supported, it is up to UE implementation to choose which method is used.
Issue 1-5-4: OSI acquisition
Similar view as issue 1-5-4.  
Issue 1-5-6: On-demand SI
Up to UE implementation.

	Xiaomi
	Issue 1-5-1 Gap for paging and SSB for AGC
Fine with Option 1. 
Issue 1-5-2: Application considerations
Out of scope, no RRM requirement will defined for MUSIM gaps.
Issue 1-5-3: MIB/SIB1 acquisition
It is up to how UE request the MUSIM gap for MIB/SIB1 decoding. 
Issue 1-5-4: OSI acquisition
It is up to how UE request the MUSIM gap for OSI reading.


	Huawei
	Issue 1-5-1 Gap for paging and SSB for AGC
Option 1.
We think it should be up to UE to decide which GP to use for specific tasks in NW B, and there is no need to further discuss in using the gaps for specific scenarios.
Issue 1-5-2: Application considerations
Technically we can agree with both options.
For option 1, we think maybe a clarification can be added in the spec that UE may not be able to meet the measurement requirements for NW A when configured with MUSIM gaps. 
For option 2, we think there should be no spec impact.
Issue 1-5-3: MIB/SIB1 acquisition
Same comment as Issue 1-5-1, we think it should be up to UE to decide which GP to use for specific tasks in NW B, and of course it is up to NW to decide which GP to configure, so this issue can be left to UE and NW implementation.
Issue 1-5-4: OSI acquisition
We think this is more RAN2 signalling issue.
Issue 1-5-6: On-demand SI
Similar to issue 1-5-4, and we think this is more RAN2 signalling issue.
Issue 1-5-7: Multiple aperiodic gaps 
Similar to issue 1-5-4, and we think this is more RAN2 signalling issue.

	Charter
	Issue 1-5-1: Gap for paging and SSB for AGC
We do not really understand if there is a concern here? RAN2 has specified there can be up 2 periodic gaps? If and how and when these 2 gaps are used can be left up to UE implementation.
We are fine with option 1 and the WF.
Issue 1-5-2: Application consideration
No RRM requirements will not be specified in Rel-17 according to RAN Plenary guidance. We are OK with the WF and to end the discussion for Rel-17.
Issue 1-5-3: MIB/SIB1 acquisition
We had the perception this was already discussed and agreed in the last meeting in the LS response. 
Issue 1-5-4: OSI acquisition
Considering that in Rel-17, there can only be one aperiodic gap, I guess if M = 1 for Rel-17. For future releases, M may increase. We are also fine to just go with the recommended WF.
Issue 1-5-6: On-demand SI
We’ve got the understanding within a time of 20ms, it is feasible to do 2-step RACH and 4-step RACH and then send SI. If it fails, another on-demand SI may be requested.
Issue 1-5-7: Multiple aperiodic gaps
RAN2 has defined one aperiodic gap for Rel-17. Unfortunately, this late in the release there is not time to revise the one aperiodic gap agreement. However, for FFS this proposal can be discussed.

	ZTE
	Issue 1-5-1 Gap for paging and SSB for AGC
Support option 1. There is no need to limit the usage of the gaps.
Issue 1-5-3: MIB/SIB1 acquisition
We are fine with option 1.
Issue 1-5-4:OSI acquisition
This should be specified by RAN2.
Issue 1-5-6: On-demand SI
Similar view as Issue 1-5-4.
Issue 1-5-7: Multiple aperiodic gaps 
Similar view as Issue 1-5-4.

	vivo
	Issue 1-5-1 Gap for paging and SSB for AGC
Option 1

Issue 1-5-2: Application considerations
Option 1 and 2 are out of scope

Issue 1-5-3: MIB/SIB1 acquisition
Option 1 has already been agreed. The recommendation of option 1 are for UE implementations. 

Issue 1-5-4: OSI acquisition
Not sure the exacting meaning is UE request multiple aperiodic gaps once or a UE request gaps multiple times. If it is the second case it is up to UE implementation. 
Issue 1-5-6: On-demand SI
This is detailed implementation issue. 
Issue 1-5-7: Multiple aperiodic gaps 
The signalling is not supported by RAN2. 


 
Sub topic 1-6 
	Company
	Comments

	XXXEricsson
	Issue 1-6-1: autonomous gaps
Support recommended WF.
It’s clearly indicated in RAN2 LS, autonomous gap is out of scope.

Issue 1-6-2: to answer RAN2 question 2-C in R2-2108861
Option 2.
The longest MGL can be 20ms which means there is no impact on connection in Network A.

Issue 1-6-3: Considerations on RRM requirements
Agree with the first three bullets with updates as follow.
· Capture in TS38.133 that the requirements for UE measurements in NW B during P-NSG and A-NSG are not defined in the Rel-17 version of specification.
· The UE shall determine the MUSIM NSG patterns based on NW A timing (similarly as for existing measurement gaps).
· Capture in TS38.133 that additional RRM requirements for MUSIM are not defined in the Rel-17 version of specification. 
Do not agree with other bullets.

	Qualcomm
	Issue 1-6-1: autonomous gaps
Agree with the recommended WF.
Issue 1-6-2: to answer RAN2 question 2-C in R2-2108861
Option 2. It was agreed in RAN plenary that RAN4 would not discuss/specify impact to RRM requirements associated with MUSIM gaps in Rel-17.
Issue 1-6-3: Considerations on RRM requirements
Regarding the first, third, fourth and fifth bullets, it has been agreed that RAN4 would not discuss/specify impact to RRM requirements associated with MUSIM gaps in Rel-17, including existing requirements and new requirements. RAN4 may need to clarify in the Rel-17 specification which requirements are not defined or may not apply when MUSIM gaps are configured by the network. FFS on the specifics.
The second bullet is consistent with the RAN2 LS on MUSIM gaps. It is agreeable.
The last bullet is agreeable with the clarification that “the UE is not expected to communicate with network A during any MUSIM gap instance/occasion.”

	MTK
	Issue 1-6-1: autonomous gaps
Agreed with the WF that this is out of scope.
Issue 1-6-2: to answer RAN2 question 2-C in R2-2108861
As long as the max MGL is 20ms, we do not see a need to further discuss this issue. 
Issue 1-6-3: Considerations on RRM requirements
We are fine with the first 3 points of Option 1. (although the 2nd one is more like a RAN2 issue)
For remaining points, we do not see a need to have any further discussions in RAN4, per RP’s guidance.

	Apple
	Issue 1-6-1: autonomous gaps
We understand that RAN2 mentioned in their LS that they don’t want to support autonomous gaps. However, we don’t think RAN2 has comprehensively evaluated this issue from interruption point of view. We still think autonomous gaps can help to alleviate negative impact on NW A. nevertheless, If companies are willing to support this in RAN4 either, we are fine with not pursuing this.
Issue 1-6-2: to answer RAN2 question 2-C in R2-2108861 
We agree with companies that if longest MGL is 20ms, then there is no need to discuss this issue. However, according to issue 1-2-1, new MGP with MGL larger than 20ms is still on the table.
@QC, we are trying to propose corresponding RAN4 requirements. We just try to answer RAN2 question. In the last meeting RAN4 replied RAN2 that “RAN4 concludes that at least no problem is identified in case legacy MGL and MGRP are used”. If new patterns with MGL larger than 20ms, RAN4 needs to further inform RAN2.
Issue 1-6-3: Considerations on RRM requirements
We are fine to capture the last bullet under option 1. Besides, it can be extended to all other RRM requirements in NW A, e.g. UE doesn’t need to meet RRM requirement in NW A while using A-NSG towards NW B. 
For others, we don’t think RAN4 need to explicitly capture them. It happens quite a lot that RAN4 skip requirements for some scenarios or features. Usually RAN4 spec doesn’t explicitly say requirements won’t be defined for certain feature. 

	Intel
	We propose to skip discussions in issue 1-6-2 and 1-6-3.

	Nokia, Nokia Shanghai Bell
	Issue 1-6-1: autonomous gaps
Support recommended WF.
Issue 1-6-2: to answer RAN2 question 2-C in R2-2108861 
If the longest MUSIM MGL=20ms, there is no impact to NW A RLM. 
Issue 1-6-3: Considerations on RRM requirements
Proponent - the main things we would like to see
1) MUSIM-specific clause for RRM requirements
2) Clear and separate definition of (mandatorily) supported MGL/MGRP for MUSIM
3) Separating requirements for P-NSG and A-NSG
The text we provided in our draft CR shows an example of this, and we think it's far clearer that trying to cram everything under 9.1.2. 

	OPPO
	Issue 1-6-1: autonomous gaps
Support recommended WF. Autonomous gaps are out of RAN2 scope.
Issue 1-6-2: to answer RAN2 question 2-C in R2-2108861 
Option 2. No need to discuss this issue if the longest aperiodic gap is 20ms. 


	Xiaomi
	Issue 1-6-1: autonomous gaps
Agreed with the recommended WF.
Issue 1-6-2: to answer RAN2 question 2-C in R2-2108861
No need to further discuss this issue if the maximum MGL is 20ms.  

	Huawei
	Issue 1-6-1: autonomous gaps
Support recommended WF.
Issue 1-6-2: to answer RAN2 question 2-C in R2-2108861 
Option 2. 
We propose that the largest MGL is 20ms, so no need to further discuss this criteria.  
Issue 1-6-3: Considerations on RRM requirements
Bullet 1, 3 and 5 are not necessary, since usually we do not capture in the spec what is not specified. 
Bullet 2 and 6 are fine since they are also defined for legacy MGs.
Bullet 4 needs more discussion. RAN has agreed that no RRM requirements are to be defined in Rel-17 for MUSIM, and we understand it means UE is not required to meet measurement requirements for NW A when configured with MUSIM gaps. 

	Charter
	Issue 1-6-1: autonomous gaps
We support the WF. 
Issue 1-6-2: to answer RAN2 question 2-C in R2-2108861
We do not support adding longer MGL than 20ms and therefore we support option 2 as discussed in the last meeting that there is no issue with the existing MGL and MGRP. FFS can be to investigate longer MGL and if Network A may lose the connection to the UE.
Issue 1-6-3: Consideration on RRM requirements
Based on the guidance of RAN Plenary, the first and the third points seem to be already agreed. Nevertheless, we are fine to explicitly specify them in TS.38.133, although it may be unconventional to capture what is not specified.

	ZTE
	Issue 1-6-1: autonomous gaps
Support the recommended WF.

	vivo
	Issue 1-6-1: autonomous gaps
Ok with the WF. 
Issue 1-6-2: to answer RAN2 question 2-C in R2-2108861
Depends on MGL value
Issue 1-6-3: Consideration on RRM requirements

It is already agreed that no requirements will be define during Rel-17 time frame. Same view as Huawei that bullet 1, 3, 5, to us right understanding, are not necessary to be captured since it is not impossible to capture what we do not do. 
Bullet 2 is right however it is RAN2’s agreement and we do not need to agree with again. 
Bullet 4 is related to requirements as well and need not be discussed. 
Bullet 6 is ok. 


 
Sub topic 1-7 
	Company
	Comments

	XXXEricsson
	Not agree to extend current UE capability.
To consider forward compatibility, it’s better to define a separate new capability for MUSIM patterns.

	Qualcomm
	Introduce a separate UE capability for MUSIM gaps.

	MTK
	We prefer to create new UE capability, but Ok to leave this to RAN2

	Apple
	Separate UE capability for MUSIM gap support is preferred.

	Intel
	New features are needed for MUSIM gaps which are decoupled with the measurement gaps.

	Nokia, Nokia Shanghai Bell
	UE capabilities in this topic are RAN2 matter and will be defined there. RAN2#116e agreed on separate UE capabilities for periodic and aperiodic gaps, but not yet on the supported MGL/MGRP. 
Generally, we would like to make it clear which gap patterns UEs supporting MUSIM supports. The easiest way is to define them in RAN4 specifications and indicate UE shall support all of them.

	Xiaomi
	Prefer to introduce new UE capability for MUSIM gaps

	Huawei
	We understand this is more RAN2 issue, since the two existing capabilities for legacy MG are also defined by RAN2. Technically, we also prefer to have separate UE capability for MUSIM gaps.

	Charter
	We support creating a new UE capability for MUSIM gaps

	ZTE
	We prefer to define a separate new capability for MUSIM gaps.

	vivo
	Our intention is to have a new UE capability, the original wording maybe not clear enough.



CRs/TPs comments collection
For close-to-finalize WIs and maintenance work, comments collections can be arranged for TPs and CRs. For ongoing WIs, suggest to focus on open issues discussion on 1st round.
	CR/TP number
	Comments collection

	R4-2200402
	Company AEricsson:
1. It’s better to split the MUSIM MGPs with a new table -> forward compatibility for other new MGPs
2. Applicability table notes needs update
3. Miss MUSIM abbreviations
4. General MGP number limitation

	
	Company BQualcomm
MUSIM gaps are not the same as legacy measurement gaps. A new section should be introduced in TS 38.133 for MUSIM gaps. The MG tables in 38.133 section 9.1.2 do not need to be modified. They apply to legacy MG, which are not being changed by this feature. In the new section for MUSIM gaps, we can refer to the existing gap patterns in section 9.1.2 and say that they can be reused for MUSIM gaps. Additionally, we can add any new gap patterns for MUSIM gaps in the new section in the specification. New gap patterns are TBD depending on the issues being discussed.

	
	MTK:
· The exact gap patterns are up to the open issue discussion.
· Whether and how should we add aperiodic gap?
· In the applicability table, legacy gap can also be used for MUSIM.

	
	Nokia, Nokia Shanghai Bell
Agree with Ericsson that the MUSIM gaps are better captured in a different table. 
We also think it's better to split the MUSIM requirements to a new clause - that avoids all complications with existing text.

	R4-2201212

	Company AQualcomm
The section number for change 2 is missing.
A new section should be introduced in TS 38.133 for MUSIM gaps. Add the table with new MUSIM gap patterns to the new section. New gap patterns are TBD depending on the issues being discussed.

	
	Company BMTK: In the beginning of change 2, it is “If the UE requires measurement gaps to identify and measure cells, paging monitoring, SIB acquisition, and/or on-demand SI request for MUSIM, then in order for the requirements in the following clauses to apply …”, it is not clear to us what do the requirements means. We suggest avoiding using requirements in the CR.

	
	Nokia, Nokia Shanghai Bell
· Clause number is missing from 9.1.2 context, making the CR difficult to implement
· Separate table for MUSIM gaps is good
It's better to split the MUSIM requirements to a new clause - that avoids all complications with existing text. MUSIM requirements should be made in a new clause instead of reusing 9.1.2

	
	vivo:
except the suggestion a new chapter is added. Other part are general ok.

	R4-2201647

	Company AEricsson:
1. General MGP number limitation
2. Missing applicable to remove NR-DC mode
3. It’s better to split the MUSIM MGPs with a new table -> forward compatibility for other new MGPs

	
	Company BQualcomm
Similar comments as for R4-2200402.

	
	MTK: do we have an agreement on whether MUSIM gaps should be per-UE gap only or them can also be configured as per-FR gap?

	
	Nokia, Nokia Shanghai Bell
It's better to split the MUSIM requirements to a new clause - that avoids all complications with existing text.

	[bookmark: _Hlk92745531]R4-2201699
	Company AEricsson: 
1. FFS introducing a new section for MUSIM
2. Fine to add no requirement defined in Rel-17
3. No discussing on P-NSG/A-NSG overlapping with NW A measurements. Not supposing to discuss it in Rel-17.

	
	Company BQualcomm
We support adding a new section for MUSIM gaps. In the new section we should refer to the existing gap patterns in section 9.1.2 and say that they can be reused for MUSIM gaps. Also, a table listing the new MUSIM gap patterns should be included in the new section. The specifics of the remaining contents depend on the outcome of the issues being discussed above by RAN4.
Regarding the new terminology of NSG, it may be agreeable but it should be harmonized across WGs. i.e. RAN2 and RAN4. If RAN2 has already planned/agreed to introduce a new nomenclature, RAN4 should consider using the same.

	
	MTK: 
· We do not agree that UE needs to support all MUSIM gaps. 
· Not sure if we still need to apply MGTA to MUSIM gaps. This should be subjected to further discussion.
· The CR has mentioned too many requirement aspects. Those should be removed.

	
	Nokia, Nokia Shanghai Bell
It's better to split the MUSIM requirements to a new clause - that avoids all complications with existing text. 
The point about NSG overlaps is to state that if the NSG and normal MG are not overlapping, all the existing requirements for NW A must be met.

	
	vivo
P-NSG/A-NSG has not been discussed before and do not think we need introduce these terms at the last stage. 
Do not find anything related to existing gap patterns and new gap patterns to be introduced.



Summary for 1st round 
Open issues 
Moderator tries to summarize discussion status for 1st round, list all the identified open issues and tentative agreements or candidate options and suggestion for 2nd round i.e. WF assignment.
	
	Status summary 

	Sub-topic #1-1
	Issue 1-1-1: Work plan for Rel-17 MUSIM
· Proposals:
· Suggest the following work plan
Tentative agreement: agree the working plan



	
	Status summary 

	Sub-topic #1-2
	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)
· Summary on each MGL value by number of supporting companies
· 6ms  		Ericsson, vivo, Huawei, Charter Communications, xiaomi, oppo 
· 10ms 	Ericsson, Huawei, vivo, oppo 
· 20ms 	Ericsson, vivo, Huawei, Huawei, Intel, Xiaomi, oppo 
· 40ms 	Intel
· 80ms 	Intel, Xiaomi
· 160ms 	Intel
· 320ms 1280ms 	xiaomi
· 3ms 4ms 		oppo
· Recommended WF
· Please note from WF R4-2120341, only legacy MGL will be considered for this scenario - Additional gap patterns can be used for paging reception with/without SSB for AGC. These gap patterns could be a new measurement gap patterns whose measurement gap length (MGL) can be the same as legacy MGL, but with longer MGRP equal to network B DRX cycles like {320, 640, 1280, 2560} in RRC IDLE mode.
Tentative agreement: Option 1
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)
· Recommended WF
· Suggest to use option 1
Agreement: Option 1
Issue 1-2-3: Aperiodic gap pattern for MUSIM 
· Proposals: 
· Option 1: MGL only with value [6ms; 10ms; 20ms] (Ericsson QC)
· 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
· Recommended WF
· Suggest to agree 20ms firstly? Other value could be FFS (MTK Apple Intel Nokia oppo xiaomi Huawei Charter Communications ZTE vivo)
Agreement: 20 ms MGL is agreed , other candidate value are TBD

Issue 1-2-4: Mandatory new gap pattern for MUSIM 
· Proposals:
· Option 1: RAN4 to introduce the mandatory MGPs for MU-SIM once UE reporting to support MUSIM capability, such as MGRP = 1280ms. (Ericsson, Charter Communications)
· Option 2: Not necessary (QC MTK Apple Intel Nokia oppo xiaomi Huawei ZTE)
· Recommended WF
· TBA
Tentative agreement: no introduce the mandatory MGPs for MU-SIM
Issue 1-2-5: How to specify new gap pattern for MUSIM
· Proposals
· Option 1: New gap patterns dedicated for MUSIM purpose could be denoted by the existing gap pattern IDs with longer MGRP indication (oppo)
· Option 2: Not support (Ericsson MTK Apple Intel xiaomi Huawei Charter Communications)
· Option 3: treated in CR (QC)
· Option 4: Create a new table for MUSIM (Nokia oppo ZTE vivo)
· Recommended WF
· TBA
Agreement: Discuss it in CR

Issue 1-2-6: New gap pattern application rules
· Proposals
· Option 1: gap patterns with longer MGRP indication can only be requested for MUSIM purpose (oppo Huawei)
· Option 1a: RAN4 to clearly indicate the new MGPs dedicated for MUSIM with a separate MGPs, including new periodic MGPs and aperiodic MGPs (Ericsson MTK)
· Option 2: no need to limit the specific use of MUSIM gaps as long as they are used for MUSIM purposes (QC)
· Recommended WF
· The WI objective is to define new gap patterns for MUSIM. New gap pattern defined at 6.26 will be for MUSIM and no more discussion on this issue. (Apple Intel Nokia oppo xiaomi Huawei Charter Communications ZTE vivo)
Agreement: Agree the new gap patterns defined are for MUSIM purpose. Discuss how to capture it in the related CR directly.




	
	Status summary 

	Sub-topic #1-3
	Issue 1-3-1: Remove restrictions for gap pattern 24 and 25
· Proposals
· Option 1: In order to allow gap pattern 24 and 25 can be used for MUSIM purpose, clarifications at NOTE 6 in Table 9.1.2-2 and NOTE 8 in Table 9.1.2-3 from TS38.133 should be added (vivo Ericsson)
· Option 2: Define new TS38.133 clause specifically for MUSIM gaps (Nokia)
· Option 3: No need to remove restrictions for 24 and 25 because new ID-s are introduced for the MUSIM gaps which have the same MGL and MGRP combos with 24 and 25. (Intel)
· Recommended WF
· It’s better to discuss this issue in CR directly (Ericsson QC Apple Intel Nokia oppo xiaomi Huawei Charter ZTE vivo)
Agreement: address this issue directly in CR discussion. No more discussion. 
Issue 1-3-2: Usage legacy MGPs
· Proposals
· Option 1: The legacy MGPs can be used for MUSIM measurements (Ericsson Nokia)
· The legacy MGPs can be used for MUSIM measurements, but with lower efficiency (Ericsson)
· Option 2: no need to conclude anything for this discussion (Intel)
· Recommended WF
· Option 1 and 1a has already been confirmed which can be used for scenario 1 at R4-2120342. Suggest to agree option 1 and 1a (Ericsson Apple Nokia oppo xiaomi Huawei Charter ZTE vivo)
Agreement: option 1a and 1 have already been agreed at RAN4 101 meeting. No more discussion on this topic.




	
	Status summary 

	Sub-topic #1-4
	Issue 1-4-1: Gap pattern for on-demand SI  
· Proposals
· Further reply LS R2-2108861, if necessary, is based on draft LS provided at R4-2200386
Option 1: Ericsson Apple
It’s feasible to use multiple short aperiodic gaps for Msg1, Msg2, (Msg3, Msg4) transmission/reception or their combinations and multiple trials for On-demand SI request. 
To avoid missing the following signal reception/transmission windows after the first aperiodic gap window, UE can request multiple aperiodic gaps once at a time.
Option 2: UE requesting multiple aperiodic MUSIM gaps in one shot is not supported (QC vivo)
Option 3: Fine with previous reply (MTK)
Option 4: allow periodic gap request for on-demand SI (Intel)
Option 5: It's fine to send LS to RAN2 but RAN4 should collect ALL the agreements made in this meeting in that LS. (Nokia Charter)
Option 6: the reply in R4-2200386, but shall we include the supported MGL for the aperiodic gap based on agreement in 1-2-3 (Huawei)
Recommended WF:
FFS



	
	Status summary 

	Sub-topic #1-5
	Issue 1-5-1 Gap for paging and SSB for AGC
· Proposals
· Option 1: no need to limit the usage of gaps. (Apple QC MTK Intel Nokia Oppo xiaomi Huawei Charter ZTE vivo)
· Option 1a: one solution is to use legacy gap with large MGL  (vivo)
· Option 2: Single gap with MGRP [0.32s, 0.64s, 1.28s and 2.56s] and legacy MGL[10ms, 20ms] will be applied when the time proximity between the SSB for AGC and paging reception is shorter than a threshold. Otherwise, two independent gaps with MGL[6ms] are preferred. (Ericsson)
· Recommended WF
· Reply LS R4-2120342 confirms different methods can be used. Suggest to agree option 1
Agreement: Option 1: no need to limit the usage of gaps
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
· Option 1 and 2 are not exclusive each other. Out of scope, impact from other Rel-17 Gap WI and requirements part are for FFS (Charter vivo)
Tentative agreement: Majority views are either out of scope, or up to UE or no spec impact. No more discussion this meeting. 
Issue 1-5-3: MIB/SIB1 acquisition
· Proposals
· Option 1: To acquire MIB/SIB1, MG with legacy MGL and MGRP can be used. Two options are recommended (Apple Ericsson ZTE)
· NW configures aperiodic gap patterns with multiple attempts (e.g. 6 MG occasions)
· NW configures periodic gap patterns, UE informs NW the gap can be cancelled once MIB/SIB1 reading is completed.
· 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)
· Option 3: Up to UE decision (oppo xiaomi Huawei vivo), no more discussion (MTK Nokia)
· Option 4: use only the MUSIM gap patterns introduced with new gap ID-s for MUSIM operations (Intel)
· Option 5: out of scope (xiaomi)
· Option 6: Option 1 has already been agreed (Charter vvio)
· Recommended WF
· FFS 
Tentative agreement: Majority views are either out of scope, or up to UE. No more discussion this meeting. 

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

Issue 1-5-7: Multiple aperiodic gaps 
· Proposals
· Option 1: UE can request multiple aperiodic gaps once at a time to avoid missing the following signal reception/transmission windows. (Ericsson Apple)
· Option 2: up to RAN2 (MTK Intel Nokia Huawei Charter ZTE vivo)
· Recommended WF
Tentative agreement: Majority views are either out of scope, or up to RAN2. No more discussion this meeting. 
· 
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	Sub-topic #1-6
	Issue 1-6-1: autonomous gaps
· Proposals
· Option 1: Consider autonomous gaps and DRX based operations specified for CGI reading to MUSIM SIB acquisitions and on-demand SI operations. (Intel)
· Recommended WF
· Out of scope and not within current RAN2 design (R2-2108861) (Ericsson QC MTK Apple Nokia oppo xiaomi Huawei Charter ZTE vivo) 
Agreement: Out of scope and not within current RAN2 design
Issue 1-6-2: to answer RAN2 question 2-C in R2-2108861 
· Proposals
· Option 1: RAN4 assumes “stay in connection in Network A” means UE would not trigger beam failure or RLF in Network A even if long gap duration is configured. Details for RAN2 information: (Apple)
· For SSB based BFD: UE would trigger beam failure if gap duration is longer than P  N  Max(TDRX,TSSB). Where TSSB is the periodicity of SSB in the set [image: ]. TDRX is the DRX cycle length. P and N are scaling factors defined in TS38.133 section 8.5.2.2.
· For CSI-RS based BFD: UE would trigger beam failure if gap duration is longer than P  N  PBFD  Max(TDRX, TCSI-RS). Where TCSI-RS is the periodicity of CSI-RS resource in the set [image: ]. TDRX is the DRX cycle length. P, N and PBFD are scaling factors defined in TS38.133 section 8.5.3.2.
· For SSB based RLM: UE would trigger RLF if gap duration is longer than P  N  Max(TDRX,TSSB). Where TSSB is the periodicity of the SSB configured for RLM. TDRX is the DRX cycle length. P and N are scaling factors defined in TS38.133 section 8.1.2.2.
· For CSI-RS based RLM: UE would trigger RLF if gap duration is longer than P  N  Max(TDRX, TCSI-RS). Where TCSI-RS is the periodicity of the CSI-RS resource configured for RLM. TDRX is the DRX cycle length. P and N are scaling factors defined in TS38.133 section 8.1.2.2
· Option 2: RAN4 not further discuss criteria for “stay in connection” in NW A (Huawei Ericsson ) 
· Option 3: no more discussion (QC Intel)
· Option 4: no need to discuss this topic with MGL <= 20ms (MTK Apple Nokia oppo xiaomi Huawei Charter)
· Recommended WF
Agreement: no need to discuss this topic when MGL <= 20ms 
Issue 1-6-3: Considerations on RRM requirements
· Proposals
· Option 1: (Nokia)
· Capture in TS38.133 that the requirements for UE measurements in NW B during P-NSG and A-NSG are not defined in the Rel-17 version of specification.
·  Yes: Ericsson, MTK
·  No: Apple Huawei vivo
· No more discussion: QC 
· Already agreed: Charter
· The UE shall determine the MUSIM NSG patterns based on NW A timing (similarly as for existing measurement gaps).
· Yes: Ericsson QC MTK Huawei
· No: Apple
· Already agreed: vivo
· Capture in TS38.133 that additional RRM requirements for MUSIM are not defined in the Rel-17 version of specification. 
· Yes: Ericsson MTK
· No: Apple Huawei vivo
· No more discussion: QC
· Already agreed: Charter
· Capture in TS38.133 that the UE measurement requirements in NW A during P-NSG follow the measurement requirements as already captured in TS38.133 clause 9.
· Yes: 
· No: Ericsson Apple
· No more discussion: QC MTK
· More discussion: vivo
· More discussion :we understand it means UE is not required to meet measurement requirements for NW A when configured with MUSIM gaps (Huawei)
· Capture in TS38.133 that the measurement requirements for NW A and NW B measurements are not defined if the NSG overlap with NW A per-UE measurement gaps. 
· Yes:
· No: Ericsson Apple Huawei vivo
· No more discussion: QC MTK
· Capture in TS38.133 that UE is not required to communicate with any NW A serving cells while using A-NSG towards NW B.
· Yes: QC Apple Huawei vivo
· No: Ericsson MTK
· Option 2 No more discussion (Intel)
· Option 3:  Nokia
· MUSIM-specific clause for RRM requirements
· Clear and separate definition of (mandatorily) supported MGL/MGRP for MUSIM
· Separating requirements for P-NSG and A-NSG
· 
· Recommended WF
Discuss these issues directly in the CR
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	Sub-topic #1-7
	Sub-topic 1-7 UE feature list for MUSIM
· Proposals
· Option 1 (Moderator)
· Extend the gap pattern capability to indicate which new periodic gaps are supported 
· Extend the gap pattern capability to indicate which new aperiodic gaps are supported
Tentative Agreement: Introduce a separate new UE capability for MUSIM gaps.
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	vivo
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	vivo
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	R4-2201647
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