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Topic #1: Discussion on gap handling for MUSIM
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2117467
	Apple
	Proposal 1: ask RAN2 if RAN4 can assume network A knows the timing difference between network A and B.
Proposal 2: if assumption in P1 is invalid, RAN4 needs to discuss how to acquire the timing difference between network A and B.
Proposal 3: answer to Q1: according to existing measurement gap pattern design, scenario 1 and 2 can be partially supported (si-WindowLength > 20ms is not supported). Scenario 3 is not supported.
Proposal 4: answer to Q2-A: existing range of values for gap cycle and duration is sufficient to meet the Idle/Inactive mode RRM requirement in Network B.
Proposal 5: answer to Q2-B: to acquire the necessary system information in Network B, existing range of values for gap cycle is sufficient. However, new measurement gap patterns with longer duration are needed to support all the candidate values of si-WindowLength. So far the longest gap duration is only 20ms.
Proposal 6: RAN4 shall discuss the criteria of “stay in connection” in network A. Possible criteria: whether UE would trigger beam failure or RLF even if long gap duration is configured.
Proposal 7: answer to Q2-C: RAN4 assumes “stay in connection in Network A” means UE would not trigger beam failure or RLM 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.
Proposal 8: answer to Q3: possible impact from multiple activated MUSIM gaps from RAN4 perspective:
· Potential impact on R17 MG enhancement work item: it was agreed in R17 MG enhancement WI that up to two concurrent gaps are supported in a frequency range. RAN4 needs to study whether and how the three concurrent gaps for network switching would impact the concurrent gaps design in R17 MG enhancement.
· Potential impact on MG mechanism: aperiodic measurement gap is not supported yet.
· Potential impact on RRM measurement: RRM measurement in Network A may be extended. RAN4 may also need to study how to share the gaps between legacy RRM measurement and network switching.
· Potential impact on L1 measurement: L1 measurement here includes RLM, BFD, CBD, L1-RSRP and L1-SINR. Longer L1 evaluation period can be expected.
Proposal 9: due to limited time in R17, RAN4 can define new MGP for MUSIM if necessary, but postpone other requirements to future release, such as measurement requirements with new gap, overlapping between legacy gap and new gap, hybrid operation between MGP for MUSIM and new gap (pre-MG, concurrent gap and NCSG), and etc.

	R4-2117499
	Qualcomm Incorporated

	[RAN4 response]
The existing measurement gap patterns in TS 38.133, Table 9.1.2-1 (reproduced below) are not sufficient to support all the scenarios.
[RAN4 response]
A. For scenario 1, the following additional gaps would be needed:
· To support paging reception, SSB detection, intra-freq, inter-freq and IRAT measurements in network B, new periodic gaps with MGRP (ms) = 320, 640, 1280, 2560, 5120 and MGL (ms) = 10-60.
B. For scenario 2, the following additional gaps would be needed:
· For SI reception, new aperiodic gaps with the following MGL (ms) 
· 60 (for s20@SCS=15, s40@SCS=30, s80@SCS=60),
· 80 (for s40@SCS=15, s80@SCS=30, s160@SCS=60),
· 120 (for s80@SCS=15, s160@SCS=30, s320@SCS=60),
· 200 (for s160@SCS=15, s320@SCS=30, s640@SCS=60),
· 360 (for s320@SCS=15, s640@SCS=30, s1280@SCS=60),
· 680 (for s640@SCS=15, s640@SCS=30),
· 1320 (for s1280@SCS=15).

In scenario 3, the UE could request aperiodic gaps e.g. for RACH (>140 ms), RNAU ( > 2000 ms), etc. The following aperiodic gaps are needed:
· MGL (ms) = 80, 160, …., 2560, 5120
C. See answer to question 3.

[RAN4 response] No impact other than adding the new gaps.

	R4-2117606

	MediaTek inc.

	Observation 1: Current MGL may not be enough to cover all possible PO configurations in Network B.
Observation 2: Current MGRPs can cover the purpose of serving cell and intra-freq measurements in Network B, but with necessary throughput loss in Network A
Observation 3: If the SMTC occasions of multiple inter-frequency layers in Network B are not aligned, UE may need additional gaps with different offsets to perform the measurements.
Observation 4: Current MGL and MGRP can covers the SMTCs for serving cell, intra-frequency and inter-frequency measurements in Network B.
Observation 5: In some particular cases, MGL 6ms cannot cover the system information blocks associated to all SSBs.
Observation 6: RACH procedure may take up to roughly 80ms for licensed band and 110ms for unlicensed band
Proposal 1: RAN4 needs to decide whether to introduce some longer MGRPs in order to reduce throughput loss in Network A for the measurement activities in Network B.
Proposal 2: RAN4 needs to decide whether to introduce some longer MGLs in order to cover more PO configurations, SIBx associated to all SSBs and the whole RACH procedure.
Proposal 3: RAN4 needs to decide whether more than 2 periodic gaps should be introduced to cover the unaligned SMTC occasions of intra-frequency and inter-frequency layers in time domain, or limit the scenarios to consider only aligned SMTCs.
Proposal 4: RAN4 to add new gap patterns in TS38.133 per RAN2’s request, but no requirements for MU-SIM is introduced in Rel-17.


	R4-2117629

	Charter Communications, Inc

	Proposal 1: When a UE is in RRC_IDLE or RRC_INACTIVE state, the Network may have a DRX cycle of 320, 640, 1280, or 2560ms. These periods should be added as periods for Network in connected mode.
· Option 1: RAN4 should create a new table to align periodicities for connected state and idle/inactive or
· Option 2: Add the additional repetition periods to the Table 9.1.2-1 Gap Pattern Configurations in TS 38.133.

Proposal 2: SI messages should be using on-demand request, and in each aperiodic gap one other SIB shall be sent, with no repetition. This will keep the window length as short as possible which will gain both Networks and the UE.
Proposal 3: RAN4 need to specify when there is possible to schedule an aperiodic gap.
Proposal 4: RAN4 need to check if the current MGL in Table 9.1.2-1 are enough for all considered cases.


	R4-2117794

	vivo

	Observation 1: The legacy gap patterns are sufficient to fulfill the paging reception task, for example using legacy gap pattern 5. 
Observation 2: For serving and neighbour cell measurement on network B, legacy Rel-15 gap pattern is sufficient to fulfil this task.
Observation 3: For the scenario 2, legacy gap pattern 0-23 can fulfill the task of MIB/SIB1 reading. 
Observation 4: 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. Legacy gap pattern 25 can be used for this scenario as a best effort solution. 
Proposal 1: One solution for scenario 1 is to use two periodic gaps, one for paging reception, another for serving and neighbour cell (if necessary) measurements.
Proposal 2: For better efficiency on gap utilization, new measurement gap patterns which can support measurement gap repetition period {320,640,1280,2560}ms could be considered. The MGL of these new introduced gap patterns can be 6ms, other MGL value could be FFS
Proposal 3: For better performance for SIB1 with multiplexing patterns 1 reading, allowing gap pattern 24 or 25 for RRM measurement may be needed if gap for SIB1 reading cannot be reduced to 6ms.  
Proposal 4: A UE can use the legacy gap pattern 0-23 to read SIBs other than SIB1 with best effort. For better performance, gap pattern 25 or 24 can be considered to be used for other SIBs reading case. 


	R4-2117828

	Xiaomi

	Observation 1: The gap used in MUSIM should include the network switching delay and the time used for the measurement or transmission/reception on Network B. 
Observation 2: The network switching delay should take the RF retuning time and the warm-up time for Network B into account.
Proposal 1: The existing measurement gap cycle is applicable in Scenario 1, however the existing gap length need to be revisit in Scenario 1.
Proposal 2: The gap cycle and gap length used for Scenario 1 can be defined as in Table 1.
Table 1: Gap cycle and gap cycle for Scenario 1
	Measurement Gap Length (MGL, ms)
	Measurement Gap Repetition Period
(MGRP, ms)

	10
	80

	10
	160


Observation 3: The existing gap length is not sufficient for SI receiving case, and the existing measurement gap cycle is not aligned with the SI scheduling periodicity.
Proposal 3: The existing measurement gap cycle and duration values are not sufficient to support SI reception at Network B.
Proposal 4: For SI message reception purpose, the gap length can be {20ms, 80ms, 320ms, 1280ms}, and the gap cycle can be {320ms, 1280ms, 5120ms}.
Observation 4: Aperiodic gap should be assumed for the purpose of transmission and reception at Network B. 
Proposal 5: The existing measurement gap is not feasible in Scenario 3.
Proposal 6: If multiple activated MUSIM gaps is introduced, the following aspects need to be considered from RAN4 requirement perspective:
· Overlapping issues:
· Overlapping between the existing MG uses cases and gap for MUSIM use cases
· Overlapping among 3 gaps for MUSIM purpose in Network B
· CSSF calculation for measurement objects in both Network A and Network B
· Measurement delay for measurement objects in both Network A and Network B
· Impact to other L1 measurements in Network A


	R4-2118041

	Intel Corporation

	Observation 1: Existing measurement gap patterns and mechanisms cope well with periodic switching and idle mode RRM measurements described in Scenario 1 but do not cope well with system information acquisition.
Observation 2: System information acquisition can be supported in a one-shot-once-a-while manner.
Proposal 1: Consider using OSOAW (one-shot-once-a-while) manner to support UE’s switching to network B and reading the system information of the cell it camps at network B.
Proposal 2: Regarding the options for OSOAW solutions, choose one of them listed below:
· Opt.1 Allow the UE to carry out autonomous acquisitions of the SI
· Opt.2 Specify a configured one-shot-once-a-while gap for the UE to carry out SIB reading and avoid scheduling anything during this OSOAW gap at network A to get rid of the interruptions
· Opt.3 Specify the procedure for UE to request at network A to provide the system information of the camped cell at network B sent in the serving cell at network A
Proposal 3: Reply to RAN2 with the following answers:
Answer 1: Existing measurement gap cycle and duration value(s) are sufficient to support all kinds of operations described in Scenario 1 including SSB detection, serving/neighbour cell measurements and reception of paging; however, as the prerequisite to these operations, SI acquisition cannot be coped well by using the existing measurement gaps.
Answer 2: Instead of using the existing measurement gaps, RAN4 suggests to consider using OSOAW (one-shot-once-a-while) manner to support UE’s switching to network B and reading the system information of the cell it camps at network B, for all three scenarios.
Answer 3: The impacts from multiple activated MUSIM gaps need further study in RAN4 and it depends on the outcome of ongoing discussions in Rel-17.


	R4-2118376

	OPPO

	Proposal 1: The measurement gap cycle (MGRP) should be extended for MUSIM. 
Proposal 2: The measurement gap duration (MGL) values are sufficient to support scenario 1 for MUSIM.
Proposal 3: For scenario 2 and 3, at least two following issues need to be clarified:
· How to define the threshold for gap duration to ensure UE staying in RRC CONNECTED state in network A
· Whether RLM evaluation period could be used as the starting point.
Proposal 4: RAN4 to consider how to enable MUSIM gap request and configuration, e.g. MGTA, synchronous or asynchronous network, switching margin between SIMs.
Proposal 5: RAN4 to consider whether UE capability of gap combination defined in concurrent and independent gap WI can support MUSIM, e.g. 3 periodic per-UE gaps and/or 1 aperiodic gap
Proposal 6: RAN4 to study the feasibility to reuse conclusions of multiple concurrent and independent MG patterns for MUSIM.


	R4-2118399

	Ericsson

	Observation 1: UE will perform serving cell measurements with periodicity = DRX cycle.
Observation 2: UE will perform intra-frequency measurements as follow.
· If the serving cell fulfils Srxlev > SIntraSearchP and Squal > SIntraSearchQ, no intra-frequency measurements;
· Otherwise: measurements periodicity = Tmeasure 
Observation 3: UE will perform inter-frequency measurements as follow.
· If the serving cell fulfils Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ, only higher priority layer measurements: Thigher_priority_search 
· Otherwise: High/equal/low priority layer measurements with measurements periodicity Kcarrier*Tmeasure 
Observation 4: UE will perform inter-RAT measurements as follow.
· If the serving cell fulfils Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ, Only higher priority layer measurements Thigher_priority_search 
· Otherwise: High/low priority layer measurements: NEUTRA_carrier*Tmeasure 
Observation 5: UE may perform intra-freq, inter-freq and inter-RAT meas. within the same DRX cycle.
Observation 6: Serving cell measurements frequency(DRX cycle) may faster than intra-freq, inter-freq and inter-RAT meas.(Tmeasure).
Observation 7: One gap for serving cell/intra-frequency/inter-frequency/inter-RAT measurements is not enough for NW B or resource waste for NW A.
Observation 8: UE may wake up twice for AGC retuning by SSB and PO monitoring.
Observation 9: Two additional SMTCs are needed for timing synchronization before SIB acquisition for maximum interruption in paging reception requirements.
Observation 10: Other SI message acquisition procedure is similar as paging monitoring and SIB1 reading.
Proposal 1: The gap periodicity for handling NW B’s behaviour shall be as long as possible to avoid too much interruption to NW A.
Proposal 2: The gap length for handling NW B’s behaviour shall be as short as possible.
Proposal 3: UE is expected to be scheduled immediately by NW A after each gap occasion.
Proposal 4: UE is not expected to perform two frequency layers’ measurements simultaneously in one gap occasion.
Proposal 5: The possible gap periodicity for UE performing cell reselection measurements in Idle mode for NW B will be DRX cycle(0.32s, 0.64s, 1.28s and 2.56s).
Proposal 6: The legacy gap length can be reused for UE performing cell reselection measurements in Idle mode for NW B.
Proposal 7: At most two independent gaps may be needed to minimize the interruption to NW A and perform the possible measurements for NW B due to
· different meas. periodicity of each frequency layer, or
· different SSB offset among frequency layers 
Proposal 8: It’s better to apply aperiodic gap(s) instead of a periodic gap for high priority only measurements because of the long measurement periodicity(60s).
Proposal 9: The possible gap periodicity for UE performing measurements in relaxation mode for NW B will be 3*DRX cycle(0.32s, 0.64s, 1.28s and 2.56s).
Proposal 10: If the distance between the SSB for AGC and PO is shorter than [T], one gap with longer gap length can be applied. Otherwise, two independent gaps are preferred. T can be 2*gap margin+1 NW A’s slot(async. between NW A and NW B).
Proposal 11: It’s up to UE to request one gap or two gaps for paging reception, but the total gap length shall less than [L]. L can be SMTC + PO length + T + 2*gap margin.
Proposal 12: The possible gap periodicity for NW B’s paging monitoring will be DRX cycle(0.32s, 0.64s, 1.28s and 2.56s).
Proposal 13: Based on current RAN4 spec for maximum interruption in paging reception, two additional gap occasions with periodicity = SMTC are needed before SIB acquisition.
Proposal 14: A periodic gap for SIB1 acquisition is preferred and the gap can be released with min{6*160ms, SIB1 acquisition time}.
Proposal 15: The gap length for NW B SIB1 acquisition can be 7ms.
Proposal 16: The gap periodicity for NW B SIB1 acquisition can be 20ms for pattern 1 and SMTC for pattern 2,3.
Proposal 17: RAN4 needs to further study how to design the gap to handle the multiple SIs acquisition.
· Whether an aperiodic gap or periodic gap can be applied
· How to handle the multiple SIs scenario, one gap or multiple gaps
· How to handle the scenario if the proximity of two SIs is less than threshold [T1]
Proposal 18: RAN4 to further study how to design the aperiodic gap for on-demand SI:
· Option 1: Multiple short aperiodic gaps for each Msg1, Msg2, (Msg3, Msg4) transmission/reception or their combinations and multiple trials for RACH access
· Option 2: Single long aperiodic gap for the RACH access
Proposal 19: RAN4 needs to discuss the MU-SIM requirements after consolidation of concurrent gaps in Rel-17.
Proposal 20: It’s expected to discuss the following aspects about the relation between legacy MG(s) and MU-SIM gaps, such as
· Gap collision within MU-SIM gaps
· Gap collision between MU-SIM gap for NW B and legacy MGs for NW A
· Scheduling restriction in NW A due to MU-SIM gap 
· Whether current concurrent gaps’ framework can be applied to MU-SIM gaps
· Overhead when UE supports MU-SIM
· CSSF design for MU-SIM
· Measurement requirements for MU-SIM gaps
· UE capability for multiple gaps and MU-SIM gaps


	R4-2119365

	Huawei, Hisilicon

	Observation 1: It is likely that two separate periodic gaps are used for 
· serving cell SSB measurement and all neighbor cell measurements, and 
· paging reception
Observation 2: Existing MG pattern 0~23 is sufficient for tasks in Scenario 1.
Observation 3: It is likely that aperiodic scheduling gap is used for SI reading in NW B.
Observation 4: Existing MG pattern 0~25 is sufficient for tasks in Scenario 2.
Observation 5: Existing MG pattern 25 is sufficient for Scenario 3.
Proposal 1: RAN4 confirms and replies to RAN2 that existing MG pattern 0-25 are sufficient for Scenario 1, 2 and 3.
Proposal 2: No RRM requirements are to be defined for MUSIM in Rel-17.
Proposal 3: RAN4 replies to RAN2 that when multiple MUSIM gaps are activated, UE may not be able to meet the RRM requirements for measurements configured by NW A.





Open issues summary
Sub-topic 1-1 gap for SSB detection/paging reception, serving cell measurement, neighbouring cell measurement including intra-frequency, inter-frequency and inter-RAT measurement (Scenario 1 in LS R2-2108861) 
Issue 1-1-1: Whether legacy gaps is sufficient for measurement for serving cell measurement, neighbouring cell measurement including intra-frequency, inter-frequency and inter-RAT measurement
· Proposals: 
· Option 1: Legacy gap pattern is sufficient for this purpose (Apple, vivo, Intel, Huawei)
· Option 1a: For better efficiency on gap utilization, new measurement gap patterns with new measurement gap repetition period can be considered (vivo)
· Option 2: New gaps are required (xiaomi oppo Qualcomm Ericsson) 
· Option 3: Partially sufficient
· Option 3a: the legacy gap length (MGL) can be reused for UE performing cell reselection measurements in Idle mode for NW B (Ericsson oppo)
· Option 3b: The existing measurement gap cycle is applicable in Scenario 1, however the existing gap length need to be revisit in Scenario 1. (xiaomi)
· Recommended WF
· TBA
· Tentative agreements
· Legacy measurement gaps are sufficient for serving cell measurement, neighbouring cell measurement including intra-frequency, inter-frequency and inter-RAT measurement
· New measurement gap patterns can be considered to optimize performance under selected scenarios.
· New MG patterns are FFS
· From RAN4 perspective no new requirements are planned to be defined for these MG patterns in Rel-17

Issue 1-1-2: Whether legacy gap pattern is sufficient for paging reception of network B
· Proposals: 
· Option 1: Sufficient (vivo Intel Huawei Apple)
· Option 2: New pattern (Ericsson)
· Option 2a: up to UE to request one gap or two gaps for paging reception, but the total gap length shall less than [L]. L can be SMTC + PO length + T + 2*gap margin; possible gap periodicity for NW B’s paging monitoring will be DRX cycle (0.32s, 0.64s, 1.28s and 2.56s) (Ericsson)
· Option 3: FFS   
· Recommended WF
· TBA
Issue 1-1-3: Whether multiple gaps should be considered 
· Proposals
· Option 1: Yes (vivo Ericsson MTK xiaomi Huawei)
· Option 1a: use two periodic gaps, one for paging reception, another for serving and neighbour cell (if necessary) measurements (vivo Huawei)
· Option 1b: If the distance between the SSB for AGC and PO is shorter than [T], one gap with longer gap length can be applied. Otherwise, two independent gaps are preferred. T can be 2*gap margin+1 NW A’s slot(async. between NW A and NW B) (Ericsson)
· Option 1c: RAN4 to consider whether UE capability of gap combination defined in concurrent and independent gap WI can support MUSIM, e.g. 3 periodic per-UE gaps and/or 1 aperiodic gap and RAN4 to study the feasibility to reuse conclusions of multiple concurrent and independent MG patterns for MUSIM. (oppo)
· Option 2: FFS
· Recommended WF
· TBA
Issue 1-1-4: New gap pattern 
· Proposals
· Option 1: Longer MGRP only (vivo Ericsson oppo)
· Option 1a: MGRP as DRX cycle [0.32s, 0.64s, 1.28s and 2.56s] for network B measurement and paging (vivo Ericsson)
· Option 1b: RAN4 decide whether to introduce some longer MGRPs (MTK)
· Option 2: RAN4 decide whether to introduce some longer MGL (MTK)
· Option 3: New gap pattern (Qualcomm xiaomi)
· Option 3a: To support paging reception, SSB detection, intra-freq, inter-freq and IRAT measurements in network B, new periodic gaps with MGRP (ms) = 320, 640, 1280, 2560, 5120 and MGL (ms) = 10-60. (Qualcomm)
· Option 3b: MGL 10ms MGRP 80ms; MGL 10 ms MGRP 160ms  (xiaomi)
· Recommended WF
· TBA
Issue 1-1-5: High priority measurement 
· Proposals
· Option 1: apply aperiodic gap(s) instead of a periodic gap for high priority only measurements because of the long measurement periodicity(60s) (Ericsson)
· Option 2: FFS
· Recommended WF
· TBA
Issue 1-1-6: UE perform measurement at relaxation mode 
· Proposals
· Option 1: gap periodicity for UE performing measurements in relaxation mode for NW B will be 3*DRX cycle(0.32s, 0.64s, 1.28s and 2.56s (Ericsson)
· Option 2: FFS
· Recommended WF
· TBA
Issue 1-1-7: SIB acquisition
· Proposals
· Option 1: Based on current RAN4 spec for maximum interruption in paging reception, two additional gap occasions with periodicity = SMTC are needed before SIB acquisition. (Ericsson)
· Option 2: FFS
· Recommended WF
· TBA
Issue 1-1-8: Others
· Proposals: ask RAN2 if RAN4 can assume network A knows the timing difference between network A and B (Apple)
· Option 1: Yes 
· Option 2: FFS
· Recommended WF
· TBA

Sub-topic 1-2 Gap for SI reading (Scenario 2 in LS R2-2108861)
Issue 1-2-1: MIB/SIB1 reading gap pattern
· Proposals
· Option 2: legacy gap pattern 0-25 can fulfill the task of MIB/SIB1 reading. (vivo Huawei)
· Option 1a: allow gap pattern 24 and 25 for SIB1 reading (vivo)
· Option 3: use on-demand request, aperiodic/ one-shot-once-a-while gap (Charter Communications, Intel, Huawei)
· Option 4: Periodic gap (Ericsson)
· Option 4a: the gap can be released with min{6*160ms, SIB1 acquisition time}; (Ericsson)
· Option 5: The existing measurement gap cycle and duration values are not sufficient to support SI reception at Network B. (xiaomi Intel)
· Recommended WF
· TBA
Issue 1-2-2: MIB/SIB1 reading gap pattern configuration
· Proposals
· Option 2: for SIB1 with multiplexing patterns 1 reading, allowing gap pattern 24 or 25 for RRM measurement to be used for this scenario. (vivo)  
· Option 3: For SI message reception purpose, the gap length can be {20ms, 80ms, 320ms, 1280ms}, and the gap cycle can be {320ms, 1280ms, 5120ms} (xiaomi)
· Option 4: Regarding the options for OSOAW (one-shot-once-a-while) solutions, choose one of them listed below (Intel):
· Opt.1 Allow the UE to carry out autonomous acquisitions of the SI
· Opt.2 Specify a configured one-shot-once-a-while gap for the UE to carry out SIB reading and avoid scheduling anything during this OSOAW gap at network A to get rid of the interruptions
· Opt.3 Specify the procedure for UE to request at network A to provide the system information of the camped cell at network B sent in the serving cell at network A
· Option 5: Gap length for NW B SIB1 acquisition can be 7m; gap periodicity for NW B SIB1 acquisition can be 20ms for pattern 1 and SMTC for pattern 2,3 (Ericsson)
· Recommended WF
· TBA

Issue 1-2-3: Gap pattern for SIBs other than SIB1 reading 
·  Proposals
· Option 1: Existing range of values for gap cycle is sufficient. new measurement gap patterns with longer duration are needed to support all the candidate values of si-WindowLength. (Apple)
· Option 2: use on-demand request, and in each aperiodic gap (Charter Communications)
· Option 3: UE can use the legacy gap pattern 0-23 to read SIBs other than SIB1. Gap pattern 25 or 24 can be considered to be used for other SIBs reading case (vivo Huawei)
· Option 4: For SI reception, new aperiodic gaps with the following MGL (ms)  (Qualcomm)
· 60 (for s20@SCS=15, s40@SCS=30, s80@SCS=60),
· 80 (for s40@SCS=15, s80@SCS=30, s160@SCS=60),
· 120 (for s80@SCS=15, s160@SCS=30, s320@SCS=60),
· 200 (for s160@SCS=15, s320@SCS=30, s640@SCS=60),
· 360 (for s320@SCS=15, s640@SCS=30, s1280@SCS=60),
· 680 (for s640@SCS=15, s640@SCS=30),
· 1320 (for s1280@SCS=15).
· Option 5: For SI message reception purpose, the gap length can be {20ms, 80ms, 320ms, 1280ms}, and the gap cycle can be {320ms, 1280ms, 5120ms} (xiaomi)
· 
· Recommended WF
· TBA
· 
Sub-topic 1-3 Aperiodic (one-shot) switching with both transmission and reception at network B but will not enter RRC-connected state in NW B, including On-demand SI request (Scenario 2 in LS R2-2108861) 
Issue 1-3-1: Gap pattern for on-demand SI  
· Proposals
· Option 1: the UE could request aperiodic gaps e.g. for RACH (>140 ms), RNAU ( > 2000 ms), etc. with the MGL (ms) = 80, 160, …., 2560, 5120 (Qualcomm)
· Option 2: Legacy gap pattern 25 can be used for this scenario. (vivo Huawei)
· Option 3: The existing measurement gap is not feasible in Scenario 3. (xiaomi)
· Option 4: FFS on gap design for on-demand SI (Ericsson)
· Option 4a: (Ericsson)
· Option 1: Multiple short aperiodic gaps for each Msg1, Msg2, (Msg3, Msg4) transmission/reception or their combinations and multiple trials for RACH access
· Option 2: Single long aperiodic gap for the RACH access

Sub-topic 1-4 Conditions on “stay in connection” in network A 
Issue 1-4-1: Criteria for “stay in connection” in network A
· Proposals
· Option 1: whether UE would trigger beam failure or RLF even if long gap duration is configured. (Apple)
· Option 1a: the maximum feasible gap duration depends on configuration of BFD and RLM in Network A (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: Whether RLM evaluation period could be used as the starting point (oppo)
· Option 3: FFS
· Recommended WF
· TBA
Sub-topic 1-5 Impacts of multiple activated MUSIM gaps from RAN4 perspective
Issue 1-5-1: RRM measurement at Network A
· Proposals
· Option 1: There is impact on RRM measurement
· Option 1a:RRM measurement and L1 measurement duration in Network A may be extended (Apple)
· Option 1b: when multiple MUSIM gaps are activated, UE may not be able to meet the RRM requirements for measurements configured by NW A (Huawei)
· Option 2: No impact other than adding the new gaps (Qualcomm)
· Option 3: If multiple activated MUSIM gaps is introduced, the following aspects need to be considered from RAN4 requirement perspective: (Xiaomi)
· Overlapping issues:
· Overlapping between the existing MG uses cases and gap for MUSIM use cases
· Overlapping among 3 gaps for MUSIM purpose in Network B
· CSSF calculation for measurement objects in both Network A and Network B
· Measurement delay for measurement objects in both Network A and Network B
· Impact to other L1 measurements in Network A
· Recommended WF
· TBA

Issue 1-5-2: Regarding aperiodic measurement gap 
· Proposals
· Recommended WF
· TBA

Sub-topic 1-6 Others 
Issue 1-6-1: On MU-SIM requirements
· Proposals
· Option 1: FFS on the timing when defining corresponding requirements (Ericsson Apple MTK Huawei)
· Option 1a: Discuss the MU-SIM requirements after consolidation of concurrent gaps in Rel-17 (Ericsson)
· Option 1b: RAN4 define new MGP for MUSIM if necessary, but postpone other requirements to future release (Apple MTK) 
· Option 1c: No RRM requirements are to be defined for MUSIM in Rel-17 (Huawei)
· Option 2: FFS
· Recommended WF
· TBA

Issue 1-6-2: Relation between legacy MGs and MU-SIM
· Proposals
· Option 1: Consider issues such as: Gap collision; Scheduling restriction; whether current concurrent gaps’ framework applies; Overhead issue etc.  (Ericsson)
· Option 2: FFS
· Recommended WF
· TBA
 
Issue 1-6-3: When a UE is in RRC_IDLE or RRC_INACTIVE state, the Network may have a DRX cycle of 320, 640, 1280, or 2560ms. These periods should be added as periods for Network in connected mode (Charter Communications, Inc)
· Proposals
· Option 1: RAN4 should create a new table to align periodicities for connected state and idle/inactive or (Charter Communications, Inc)
· Option 2: Add the additional repetition periods to the Table 9.1.2-1 Gap Pattern Configurations in TS 38.133. 9 Charter Communications, Inc)
· Option 3: FFS
· Recommended WF
· TBA
Moderator suggestion: Have a reply LS to RAN2 at RAN4 101 based on the outcome of discussion and draft LSs attached at tdoc R4-2117499, R4- 2117794, R4-2117828, R4-2118041, R4-2118399 
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

	Ericsson
	[bookmark: _GoBack]Issue 1-1-1: Whether legacy gaps is sufficient for measurement for serving cell measurement, neighbouring cell measurement including intra-frequency, inter-frequency and inter-RAT measurement
No.
· Before discussing this issue, we suggest RAN4 to discuss the general rule to configure gap for the Idle mode measurement in NW B. Otherwise, companies may have different conclusions on gap configuration based on different understanding about the design rule.
From our understanding, the gap waste is not expected for NW A and also no benefits for both NW B and UE. Thus, when we design the gap for NW B monitoring, the rules are as follow.
· [bookmark: _Ref84619494]The gap periodicity for handling NW B’s behaviour shall be as long as possible to avoid too much interruption to NW A.
· [bookmark: _Ref84619497]The gap length for handling NW B’s behaviour shall be as short as possible.
· Similar as legacy measurement gap, UE is not expected to perform two frequency layers’ measurements simultaneously in one gap occasion.
We have analyzed all the possible combinations for Idle mode measurements in our paper. 
· Two periodic gaps are expected due to asyc. NW(which had agreed as one of use case for concurrent gaps) or efficient gap utilization(serving cell measurement periodicity is DRX cycle, but inter-frequency and inter-RAT measurement periodicity is Tmeas).
· Additional gap periodicity is expected(DRX cycle, and 3*DRX cycle) The intention is for better gap utilization. 
· Legacy gap length is enough.
Issue 1-1-2: Whether legacy gap pattern is sufficient for paging reception of network B
No.
· Two periodic gaps or one longer periodic gap is expected. 
In FR2, due to Rx beam issue, UE cannot perform PO monitoring and SSB fine sync. in the same slot even if SSB is FDMed with PO. Meanwhile, additional AGC retuning is needed before UE wakes up for PO monitoring after a long DRX cycle. Furthermore, the fine sync. SSB for PO monitoring is different with the SSB for L3 measurement. The time distance between PO and closet SSB before PO can range from zero to SSB periodicity. 
If the distance between the SSB for AGC and PO is shorter than [T], one gap with longer gap length can be applied. Otherwise, two independent gaps are preferred. 
· Additional gap periodicity based on DRX cycle(PO monitoring periodicity) is expected.
· If the SSB for AGC and PO is shorter than threshold [T], one gap other than two gaps is expected. The threshold T can refer on the gap proximity discussion in concurrent gaps.
Issue 1-1-3: Whether multiple gaps should be considered 
Yes.
Before we discussing this issue, it’s better to agree the general rule to design the gap for MUSIM.
Based our analysis above, more than 2 periodic gaps are expected.
· Two periodic gaps may be expected for serving cell and intra-frequency, inter-frequency, inter-RAT measurements independently due to
· different measurement periodicity of each frequency layer, or
· different SSB offset among frequency layers 
· Two additional periodic gaps may be expected for SSB of AGC retuning and paging monitoring due to the time distance is larger between the SSB and PO. 
Issue 1-1-4: New gap pattern 
Longer periodicity(DRX cycle) is expected for both cell measurements and paging monitoring. The periodicity can be DRX cycle and 3*DRX cycle if relaxation mode is fullfile.
Issue 1-1-5: High priority measurement 
In current TS38.133, if high priority measurement condition is fulfilled, the UE will perform higher priority measurements only. We suggest to use aperiodic gap for this higher priority measurements other than a periodic gap which gap periodicity is 60s.
	If Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ then the UE shall search for inter-frequency layers of higher priority at least every Thigher_priority_search where Thigher_priority_search is described in clause 4.2.2.7.
[bookmark: _Toc5952541]4.2.2.7	General requirements
The UE shall search every layer of higher priority at least every Thigher_priority_search = (60 * Nlayers) seconds, where Nlayers is the total number of higher priority NR and E-UTRA carrier frequencies broadcasted in system information.


Issue 1-1-6: UE perform measurement at relaxation mode 
In Rel-16, Idle relaxation mode was introduced, the measurements in relaxation mode will be extended with 3. Thus, the gap periodicity for UE performing measurements in relaxation mode will also extend with 3 if UE fulfils the relaxation mode.
Issue 1-1-7: SIB acquisition
In RAN4 #87 meetig, RAN4 had agreed 2 additional SMTCs interruption are needed before SIB acquisition for fine timing/frequency sync in Idle mode. Thus, two additional gap occasions are needed before SIB acquisition when UE reselects cell.
	4.2.2.6 	Maximum interruption in paging reception
UE shall perform the cell re-selection with minimum interruption in monitoring downlink channels for paging reception.
At intra-frequency and inter-frequency cell re-selection, the UE shall monitor the downlink of serving cell for paging reception until the UE is capable to start monitoring downlink channels of the target intra-frequency and inter-frequency cell for paging reception. The interruption time shall not exceed TSI-NR + 2*Ttarget_cell_SMTC_period ms.
At inter-RAT cell re-selection, the UE shall monitor the downlink of serving cell for paging reception until the UE is capable to start monitoring downlink channels for paging reception of the target inter-RAT cell. For NR to E-UTRAN cell re-selection the interruption time must not exceed TSI-EUTRA + 55 ms.


Issue 1-1-8: Others
No.
We agree the oberservation about the timing difference between NW A and NW B.
When UE request the gap for MU-SIM, NW A shall know the timing difference between NW A and NW B and configure the MU-SIM gap based on NW B’s timing. Timing difference will result in multiple gap sets configuration, one gap set for legacy L3 mobility measurements, another gap set for MU-SIM purpose.
However, timing issue is a RAN4 internal issue. RAN4 shall handle this issue in RAN4 MU-SIM WI other than RAN2. 

	Nokia
	Sub-topic 1-1 gap for SSB detection/paging reception, serving cell measurement, neighbouring cell measurement including intra-frequency, inter-frequency and inter-RAT measurement (Scenario 1 in LS R2-2108861):
1-1-1:
Option 1 (excluding option 1a) or Option 3a.
Our view is that for scenario 1 and performing inter network cell detection and measurements for reselection should be feasible using existing GPs without any need for changes. These measurements would be rather similar to inter-F/RAT measurements. There may be room for improvements in terms of optimizing the MGRP but this is as such essential for enabling scenario 1 in Rel-17 in our view (we see this as Option 1a or Option 2).
1-1-2:
Initially we would support Option 1. However, we also think RAN4 need to evaluate whether the UE is capable of receiving a paging message without any assumptions on when last SSB was received in network B. Hence, Option 2 (not option 2a) needs to be evaluated to identify if the is a need for conditions related to MG for measurements and paging reception. But if assuming existing MGRP and frequent MGs the UE should have enough opportunities to measure SSB prior to paging as needed.
1-1-3:
Option 1. Our view is that there are no requirements stating that the SMTC of network B (if NR) shall be aligned and hence the paging occasion and SMTC location in Network B may not be collocated in time. As both RRM measurements and paging reception are periodic events we see that having two periodic GPs as an option is necessary for supporting RRM measurements and paging reception in network B.
1-1-4:
Option 4. Not Option 1 or Option 2. Whether there is a need for new GPs is in our view mostly a matter of optimisation. Hence, no essential need for new GP in Rel-17 for enabling an early MUSIM solution. E.g. considering short paging cycle of 320 and MGRP of 160 there is potentially no need for longer MGRP. For longer paging cycles there may be a benefit, however this greatly depends on the UE performance (measurement and paging reception) and expected need for gap especially at Network B cell edge.
As there is no opportunity for selecting ‘no new GPs’ for this Issue we would like to propose such option as Option 4:
Option 4: There is essentially no need for new gap patterns. If new GPs would be needed the GP design would strongly depend on the UE measurement and paging reception performance.
This may seem close to option 3 but we would see such new GP discussion would need to account Network B cell edge performance.
1-1-5:
Option 2. We prefer to ask RAN2 if this is an aspect, they have considered together with MUSIM.
1-1-6:
Option 2. We prefer to ask RAN2 if this is an aspect, they have considered together with MUSIM.
1-1-7:
Option 2. It is not clear what the proposal is. It is not clear which interruptions are referred to but perhaps Ericsson can clarify.
1-1-8:
Option 2. We are actually missing the Option 3: No. Our view is that these are different networks, and it cannot be assumed that they are synchronised in any way. However, it may be good to include such question in LS reply.


	OPPO
	Issue 1-1-1: Whether legacy gaps is sufficient for measurement for serving cell measurement, neighbouring cell measurement including intra-frequency, inter-frequency and inter-RAT measurement 
Support option 2 and option 3a. At least longer MGRP is required to align with DRX cycle in network B. If MUSIM switching time is close to RF tuning time, we think the legacy MG pattern #0-23 is sufficient to cover SSB from serving cell and neighbouring for cell reselection. Otherwise, MG pattern 24/25 is needed. 
Issue 1-1-2: Whether legacy gap pattern is sufficient for paging reception of network B
Similar as issue 1-1-1, longer MGRP is also needed for paging reception. Besides, the required gap length is related to issue 1-1-3, if single gap occasion is used for SSB detection and PO, then the legacy MGL is not sufficient to cover PO and SSB. 
Issue 1-1-3: Whether multiple gaps should be considered 
Our preference is option 1a, and we agree with option 1b that the distance of SSB and PO should be considered. Our proposed option 1c is to discuss UE capability on the support of multiple gap patterns according to the following RAN2 agreements, it should be removed from this issue.
RAN2 assumes that at most three MUSIM gap patterns can be configured at the same time to receive and transmit in Network B. 
Issue 1-1-4: New gap pattern 
Support option 1a for the same reason in issue 1-1-1. Whether longer MGL is needed can be discussed in issue 1-1-3.  
Issue 1-1-5: High priority measurement
FFS, wait for more conclusions for aperiodic gaps.
Issue 1-1-6: UE perform measurement at relaxation mode 
FFS.
Issue 1-1-7: SIB acquisition
We generally agree that additional gap occasions for SSB are needed before SIB acquisition. But the configuration of MUSIM switching gap, e.g. periodicity, offset should be up to UE implementation as long as RAN4 requirements could be met.
Issue 1-1-8: Others
Our view is that network A is not aware of the timing information for network B without additional UE reporting. But we are fine to check with RAN2.  

	Intel
	Issue 1-1-1: Whether legacy gaps is sufficient for measurement for serving cell measurement, neighbouring cell measurement including intra-frequency, inter-frequency and inter-RAT measurement 
Yes but only after the UE has gotten the SI of the network B. In general we propose to consider using autonomous gap or DRX based operations for one shot SI reading on network B. legacy gap patterns are not feasible for SI readings. 
Issue 1-1-2: Whether legacy gap pattern is sufficient for paging reception of network B
Yes but only after the UE has gotten the SI of the network B. 
Issue 1-1-3: Whether multiple gaps should be considered 
It can be considered. This is the discussion in MG_enh work item.
Issue 1-1-4: New gap pattern 
No new gap pattern is introduced in R17. Simply not needed. Measurement gaps cannot be used for SI readings. It is to much waste on network A scheduling.  
Issue 1-1-5: High priority measurement
Not in the scope of this thread and reply LS.
Issue 1-1-6: UE perform measurement at relaxation mode 
Not in the scope of this thread and reply LS.
Issue 1-1-7: SIB acquisition
Measurement gaps cannot be used for SI readings. It is to much waste on network A scheduling. We propose to use autonomous gap or DRX based method to acquire SI of network B.
Issue 1-1-8: Others
It does not know. We don’t think we could do anything in RAN4 R17 even if we get the answer from RAN2. 

	Huawei
	Issue 1-1-1: Whether legacy gaps is sufficient for measurement for serving cell measurement, neighbouring cell measurement including intra-frequency, inter-frequency and inter-RAT measurement 
Option 1.
We understand one gap with existing GPs is sufficient for all measurements. This is based on the assumption that the serving cell SSB, intra-frequency SMTC and inter-frequency SMTC can be covered by one gap, and to us this is reasonable assumption for NW B in MUSIM (we do not need to consider using concurrent MGs for NW B measurements).  
We do not think new gap length or gap cycle is needed for measurements. In particular, the SSB measurement may be needed for different tasks e.g. paging reception, SI reception or RACH, so large gap cycle may not be suitable.   
Issue 1-1-2: Whether legacy gap pattern is sufficient for paging reception of network B
Option 1.
We understand paging reception may require a separate gap from measurement, and existing GPs are sufficient. UE can use the gap for measurement (Issue 1-1-1) to get synchronization and use another gap for paging. The SSB and paging does not have to be in one gap occasion so longer gap length as in option 2a is not needed.
We are open to discuss the larger gap cycle as proposed in option 2a.
Issue 1-1-3: Whether multiple gaps should be considered 
First we understand how to request and utilize the gaps for tasks in NW B is up to UE implementation, so there is no need for RAN4 to define any UE behaviour. The intention of the discussion is to analyse the gap patterns needed. 
Technically we see option 1a as reasonable. Option 1b seems to be an optimization and we do not see strong need to define new gap length just to keep SSB and paging in one gap occasion. On option 1c, we prefer to discuss the two WIs separately considering the complexity of each WI. 
Issue 1-1-4: New gap pattern 
Our first preference is to not introduce new GPs for measurement and paging reception, but we are open to discuss the longer gap cycle as in option 1.
Issue 1-1-5: High priority measurement
First we understand how to request and utilize the gaps for tasks in NW B is up to UE implementation, so there is no need for RAN4 to define any UE behaviour. 
Technically we think option 1 is a reasonable assumption. 
Issue 1-1-6: UE perform measurement at relaxation mode 
We do not see strong need of option 1. 
As we commented on Issue 1-1-1, one gap may be used for all measurements including serving cell SSB measurement and neighbour cell measurement. In this case, even the periodicity of neighbour cell measurement is extended with power saving, the gap cycle could still be determined by the serving cell SSB measurement. 
If new gap cycles are to be introduced, we think [0.32s, 0.64s, 1.28s and 2.56s] as proposed in option 1a of Issue 1-1-4 are sufficient. 
Issue 1-1-7: SIB acquisition
We are not sure if RAN4 needs to discuss the number of gap occasions because when periodic gap is configured, it will have indefinite number of occasions before it is de-configured. 
Issue 1-1-8: Others
Option 3: No.
Based on the highlighted texts in the RAN2 LS, we understand this issue is already considered by RAN2.
	· 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.
· 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). 




	CMCC
	Issue 1-1-1: Whether legacy gaps is sufficient for measurement for serving cell measurement, neighbouring cell measurement including intra-frequency, inter-frequency and inter-RAT measurement
Option 1. For the same frequency layer, the SSB from different cells are time aligned, which can be covered by one SMTC window. And the SMTCs for different frequency layers can be covered by one MG. For LTE, CRS are always on, and PSS/SSS can be detected every 5ms. Based on above consideration, the legacy gap is sufficient for RRM measurement.


	Xiaomi
	Issue 1-1-1: Whether legacy gaps is sufficient for measurement for serving cell measurement, neighbouring cell measurement including intra-frequency, inter-frequency and inter-RAT measurement 
Option 3b, the transition time between Network A and Network B should be considered, if the transition time is the same as RF tuning, then the legacy gap pattern can be reused, otherwise, the gap length need to be revisited. In addition, the timing difference between network A and reference signal to be measured in Network B, e.g. SSB or CSI-RS should be considered, UE is required to report this timing difference for gap offset configuration. Otherwise the start point of gap is not aligned with the reference signal to be measured in Network B.  
Issue 1-1-2: Whether legacy gap pattern is sufficient for paging reception of network B
Option 2, the legacy gap pattern may not be sufficient for some of PO configuration, in addition the PO periodicity is based on DRX cycle, which is not aligned with the legacy MGRP.
Issue 1-1-3: Whether multiple gaps should be considered 
Option 1. Concurrent gaps can be used for the purpose of MUSIM.
Issue 1-1-4: New gap pattern 
As mentioned in sub-topic 1-1, the transition time between Network A and Network B should be considered before agreeing that the legacy MGL can be reused. And the MGRP used for paging reception need to be introduced which is based on DRX cycle. 
Issue 1-1-8: Others
Option 1, in addition, the timing difference between network A and reference signal to be measured in Network B, e.g. SSB or CSI-RS should be considered for gap offset configuration purpose.

	Qualcomm
	Issue 1-1-1: Whether legacy gaps is sufficient for measurement for serving cell measurement, neighbouring cell measurement including intra-frequency, inter-frequency and inter-RAT measurement
Option 2. The reason is that longer MGRP is desired for efficiency (option 1a).

Issue 1-1-2: Whether legacy gap pattern is sufficient for paging reception of network B
New patterns with longer MGL are needed. In our paper we proposed MGL with values ranging between 10-60 ms. Increments of 10 ms would be reasonable.
Issue 1-1-3: Whether multiple gaps should be considered 
In the LS RAN2 assumes a maximum of three gaps. We agree with Ericsson that more than two periodic gaps could be needed.
Issue 1-1-4: New gap pattern 
Option 3a

Issue 1-1-5: High priority measurement
RAN2 already requested support for aperiodic gaps. Whether the aperiodic gaps can also be reused for high-priority measurements would be up to RAN2 to decide.
Issue 1-1-6: UE perform measurement at relaxation mode 
FFS
Issue 1-1-7: SIB acquisition
FFS. The proposal is not very clear.
Issue 1-1-8: Others
We do not think this is necessary given that the LS states that the UE provides assistance to network A about the timing of gaps:
Gap configuration assistance information
· 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. 
· 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.
· 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). 


	Charter
	Issue 1-1-1: Whether legacy gaps is sufficient for measurement for serving cell measurement, neighbouring cell measurement including intra-frequency, inter-frequency and inter-RAT measurement
We support option 1a, but only option 1 excluding 1a would be fine. 
Issue 1-1-2: Whether legacy gap pattern is sufficient for paging reception of network B
We think it is better to align MGRP with the DRX cycle so we support option 2. Nevertheless, legacy gap pattern is sufficient in the sense that it will work with the MGRP that are shorter than the DRX cycle.
Issue 1-1-3: Whether multiple gaps should be considered
Yes, we support option 1. Whether it would be 1a or 1b, we see as an implementation where 1b would be an optimization of 1a.
Issue 1-1-4: New gap pattern
We support option 1 and 1a to add new MGRP based on the DRX cycle (0.32s, 0.64s, 1.28s, and 2.56s). And for MGL, we can reuse the legacy MGL.
Issue 1-1-5: High priority measurement
We think this is a valid technical point, but we should add it FFS, hence, we support option 2.
Issue 1-1-6: UE perform measurement at relaxation mode
Option 2 FFS. We agree with option 1, but we don’t see the need to add this right now.

	Apple
	Issue 1-1-1: Whether legacy gaps is sufficient for measurement for serving cell measurement, neighbouring cell measurement including intra-frequency, inter-frequency and inter-RAT measurement
Support option 1 and 1a.
Issue 1-1-2: Whether legacy gap pattern is sufficient for paging reception of network B
Similar to issue 1-1-1. Legacy gap pattren can support this but new patterns with longer MGRP can also be considered.
Issue 1-1-3: Whether multiple gaps should be considered 
Prefer option 1a as a starting point. If RAN4 confirms that no RAN4 requirements (other than potential new gap patterns) will be defined in R17, then maybe we can allow more patterns.
Issue 1-1-4: New gap pattern 
We suggest RAN4 to first decide whether it is necessary to support all the configurations mentioned in RAN2 LS. If so, then new gap patterns with MGL = si-WindowLength and MGRP = si-Periodicity need to be introduced. Our view is that we can support all the candidate values of si-Periodicity as MGRP but only a subset si-WindowLength for MGL. 
In other word, we support option 3a with some modification: MGL = X. X is FFS.
Issue 1-1-5: High priority measurement 
FFS.
Issue 1-1-6: UE perform measurement at relaxation mode 
FFS. Is the intention to introduce new patterns with MGRP up to 3*2.56 s?
Issue 1-1-7: SIB acquisition
We don’t think option 1 is better than letting UE do it with autonomous gaps.
Issue 1-1-8: Others
We don’t think NW A can always provide such timing info to the UE. Just would like to check if this is also the understanding in RAN2. According to the 1st round comments, seems majority share the same understanding.
Then we would like to trigger discussion on how to acquire timing from NW B (such as using autonomous gaps). note that this step must be done before UE enters scenario 1, 2 and 3.

	MTK
	Issue 1-1-1: Whether legacy gaps is sufficient for measurement for serving cell measurement, neighbouring cell measurement including intra-frequency, inter-frequency and inter-RAT measurement
We support Option 1. Legacy gaps are feasible, although the MGRPs are not well optimized.
Issue 1-1-2: Whether legacy gap pattern is sufficient for paging reception of network B
Option 1
With GP#24 and #25, we can cover the PO with measurement gap, although the MGRPs are not well optimized.
Issue 1-1-3: Whether multiple gaps should be considered 
We are fine with Option 1a, but with the condition that the SMTC of all intra-frequency layer and inter-frequency layers are aligned.
Issue 1-1-4: New gap pattern 
Option 2. Although we slightly prefer not to define any new gap, but we are also open to have further discussion.
Issue 1-1-5: High priority measurement 
Option 2: FFS. 
As UE will still maintain its serving cell measurement once per each DRX cycle, more justification is needed on whether we need a new gap.
Issue 1-1-6: UE perform measurement at relaxation mode 
We suggest not to optimize the MGRP for relaxation mode. UE may switch between different states from time to time. It is not necessary to always request a new gap upon every state change. Furthermore, the serving cell measurement period will not be relaxed in any conditions.
Issue 1-1-7: SIB acquisition
Option 2: FFS
Is this for SBI1 only or also for other SIBs?
Issue 1-1-8: Others
Option 1.
We are fine to ask RAN2 about how network A can now the timing of network B. If network A is relying on UE’s suggestion to configure the gap offset, then how could UE get the information before gap is configured? Could Network A provides an SFTD measurement object for a frequency layer in Network b?

	vivo
	Issue 1-1-1: Whether legacy gaps is sufficient for measurement for serving cell measurement, neighbouring cell measurement including intra-frequency, inter-frequency and inter-RAT measurement 
Following GTW conclusion, legacy gap is sufficient for all measurements on network B. In addition for scenario in issue 1-1-1, it is not necessary to consider new gap pattern for optimization. 

Issue 1-1-2: Whether legacy gap pattern is sufficient for paging reception of network B
Following GTW conclusion, legacy gap is sufficient to support it. From the gap efficiency point of view, new gap with long MGRP could be considered. 
Issue 1-1-3: Whether multiple gaps should be considered 
Option 1 and 1a. As mentioned in option 1, using one gap pattern can cover all related measurement tasks of network B and another gap pattern could cover paging reception case. This mechanism can be used as a base and we need deprioritize the case where whether one gap is used or not based on the distance between SSB and PO.  
The number of multiple periodic gap pattern should be 2, as indicated by RAN2 LS as well.

Issue 1-1-4: New gap pattern 
Option 1 or option 1a. The intention to introduce is still from efficiency point of view where legacy gap can support the task. The new MGRP is for the paging reception where if the MGRP is aligned with DRX cycle length the gap is used more efficiently, which in the end will reduce the impact on network A. The legacy MGL can be reused which could cover most of case for paging reception. 

Issue 1-1-5: High priority measurement
This is out of scope of replying LS. Suggest to focus on questions directly asked in RAN2’s LS.
Issue 1-1-6: UE perform measurement at relaxation mode 
Out of scope of replying LS. Suggest to focus on questions directly asked in RAN2’s LS.
Issue 1-1-7: SIB acquisition
This topic is for SIB reading and was be discussed under 1-2.
Issue 1-1-8: Others
The UEs knows the time difference between NW A and NW B before requesting gaps and report the mapped timing info to network A. NW A is not necessary to know the timing difference between network A and B any more.

Please refer the following RAN2 agreements from RAN2 115 meeting
Agreements

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). 



 
Sub topic 1-2 
	Company
	Comments

	EricssonXXX
	Issue 1-2-1: MIB/SIB1 reading gap pattern
In Rel-16 RRM enhancement WI, RAN4 had already discussed the interruption length and periodicity for SIB1 reading in CGI reading topic. The gap length and periodicity for SIB1 acquisition can refer on the discussion in Rel-16 CGI reading. The maximum duration for SIB1 acquisition will be 6*160ms. 
Thus, NW A can configure a periodic gap for SIB1 reading and release the gap with min{6*160ms, SIB1 acquisition time}.
Issue 1-2-2: MIB/SIB1 reading gap pattern configuration
In Rel-16 RRM enhancement WI, RAN4 had already discussed the interruption length and periodicity for SIB1 reading in CGI reading topic. To maximize the gap utilization for NW B monitoring, we propose to configure the gap based on CGI reading agreements as follow.
· [bookmark: _Ref84619537]The gap length for NW B SIB1 acquisition can be 7ms.
· [bookmark: _Ref84619540]The gap periodicity for NW B SIB1 acquisition can be 20ms for pattern 1 and SMTC for pattern 2,3.
Issue 1-2-3: Gap pattern for SIBs other than SIB1 reading 
For SI reception, new aperiodic gaps are expected. However, RAN4 needs to further study the detail gap length for SI acquisition, especially how to handle the scenario if the proximity of two Sis is less than threshold [T1].

	Nokia
	1-2-1:
Our understanding is that current that the MGL needs to be long enough for MIB and SIB reception. The GL should be aligned with the actual SIB scheduling and then it could be optimised to be a burst style of GP. However, we see burst GP mostly as an optimisation of existing GP if there is support for UE requesting a GP when MIB and SIB reception is needed.
Basically Option 2 and Option3 and Option 4 are agreeable combined. Hence existing GPs can be used on request by the UE. The GP assigned is periodic while allocated. How long time the GP needs to allocated depend on the RAN4 defined performance (e.g. we have CGI reading requirements as guide).
1-2-2:
If GL longer than 6ms is needed there is a need to allow network to use PRS GPs for MUSIM purposes. And the PRS gap GL is up to 20ms which should be more than sufficient. There could be benefit in a GL designed specifically for MIB/SIB reding if the gain is measurable.
We do not see that the GL need to cover the repetition period of the SIB (option 3). Similarly, we do not think Option 4 opt.1 is according to RAN2 LS.
Otherwise, it is our understanding that RAN2 has already agreed UE can request aperiodic GP for MIB/SIB reading.
Option 4: support, but excluding opt.1 and opt.3 which are RAN2 decisions, is likely closest to current assumed RAN2 procedure.
1-2-3:
Option 2 and 3 combined could be sufficient for Rel-17. Can Qualcomm and xiaomi clarify if they expect the gap length to be as long as stated and reason why?


	OPPO
	Issue 1-2-1: MIB/SIB1 reading gap pattern
Support option 3 and option 2 with further discussing the applicability of MG #24/25.
Issue 1-2-2: MIB/SIB1 reading gap pattern configuration
Support opt.2 in option 4, using one-shot-once-a-while gap for SIB reading and are open to option 2. 
Issue 1-2-3: Gap pattern for SIBs other than SIB1 reading 
Support option 2 and option 3.  And the gap length (MGL) should be upper bounded to ensure UE can “stay in RRC connection” in network A as discussed in issue 1-4-1.

	Intel
	Issue 1-2-1: MIB/SIB1 reading gap pattern
Measurement gaps cannot be used for SI reading. It is too wasteful in terms of network A scheduling. We propose to consider one shot methods.
Issue 1-2-2: MIB/SIB1 reading gap pattern configuration
Same comments as 1-2-1.
Issue 1-2-3: Gap pattern for SIBs other than SIB1 reading 
Same comments.

	Huawei
	Issue 1-2-1: MIB/SIB1 reading gap pattern
Option 2 and option 3.
On the GP, we think existing GPs 0-25 can be sufficient for MIB and SIB1 reading. On the type of gaps, we do not think RAN4 needs to limit whether UE should use periodic or aperiodic gaps. 
Option 4a seems to be an implementation issue, i.e. UE could inform NW A to release the gap when it finishes SIB1 reading.
Issue 1-2-2: MIB/SIB1 reading gap pattern configuration
Option 2.
It is clear that current gap cycles are sufficient for MIB/SIB1 reading, and for the gap length we think the 10ms (GP #24) should also be sufficient. 
On option 4, we understand Opt.1 is not allowed and Opt.3 should be discussed in RAN2. Opt.2 seems to be same as aperiodic gap as defined by RAN2.
Issue 1-2-3: Gap pattern for SIBs other than SIB1 reading 
Option 2 and option 3.
One the gap type, we do not think RAN4 needs to limit whether UE should use periodic or aperiodic gaps for SI reception. 
On the gap length, we do not support option 4 or option 5 because it does not need to cover the whole SI window. During the SI window, SI message is transmitted multiple times and on multiple SSB beams, so UE would not keep receiving during the SI window, and reserving the gap length same as SI window length would cause a lot of unnecessary interruptions at NW A. 

	Xiaomi
	Issue 1-2-1: MIB/SIB1 reading gap pattern
Option 5, the legacy gap pattern cannot be used for SIB reading due to the si-Periodicity and si-WindowLength configuration.
Issue 1-2-2: MIB/SIB1 reading gap pattern configuration
Option 3, according to the si-Periodicity and si-WindowLength configuration, new gap length and gap periodicity should be introduced.
Issue 1-2-3: Gap pattern for SIBs other than SIB1 reading 
Option 3, according to the si-Periodicity and si-WindowLength configuration, new gap length and gap periodicity should be introduced.

	Qualcomm
	Issue 1-2-1: MIB/SIB1 reading gap pattern
Existing MG should be sufficient.
Issue 1-2-2: MIB/SIB1 reading gap pattern configuration
We agree with option 5 on the gap periodicity but not sure we understand why MGL = 7ms is needed.
Issue 1-2-3: Gap pattern for SIBs other than SIB1 reading
Option 4

	Charter
	Issue 1-2-1: MIB/SIB1 reading gap pattern
We support option 2 and 3. 
Issue 1-2-2: MIB/SIB1 reading gap pattern configuration
We also think that 7ms may be the maximum length of SIB1. So current gaps (particularly #24 for 10ms) are sufficient, but we would also support adding 7ms MGL if there are any interest from other companies.
Issue 1-2-3: Gap pattern for SIBs other than SIB1 reading
SIBs other than SIB1 only need to transmit when they have something to report. Therefore, we are not sure there is a need for a periodic gap for other SIBs. Also, the si-WindowLength has some long window lengths to enable repetition and multiple SIBs in one window. However, for a single SIB, the existing legacy gap lengths would work. We prefer option 2 for better efficiency to not have unused gaps for SIBs other than SIB1 reading, but can support option 3 as well.

	Apple
	Issue 1-2-1: MIB/SIB1 reading gap pattern
We think our proposal was incorrectly captured under this issue. Sorry for not pointing this out before meeting. Our proposal in option 1 is based on all the SI acquisition, not only for MIB/SIB1. Back to this issue, we think existing MGP can work. But we are also fine with option 3 for efficiency.
Issue 1-2-2: MIB/SIB1 reading gap pattern configuration
Some comment as above for issue 1-2-1. BTW, issue 1-2-2 is very similar with 1-2-1 in our view.
Issue 1-2-3: Gap pattern for SIBs other than SIB1 reading 
We suggest RAN4 to first decide whether it is necessary to support all the configurations mentioned in RAN2 LS. If so, then new gap patterns with MGL = si-WindowLength and MGRP = si-Periodicity need to be introduced. Even though during si-WindowLength the SI may be transmitted multiple times, we cannot guarantee UE can always receive successfully by configuring MG which can only cover partial of si-WindowLength.


	MTK
	Issue 1-2-1: MIB/SIB1 reading gap pattern
Options 1a and 2. 
We need a longer MGL to cover all SIB1 associated to all SSBs. (considering 64 SSBs) 
Issue 1-2-2: MIB/SIB1 reading gap pattern configuration
Option 2. 
With GP #24 and #25, we can cover the all SIB1s.
Issue 1-2-3: Gap pattern for SIBs other than SIB1 reading 
Option 2 or Option 3.
The current gap pattern cannot cover the SI window length. So we need to have some workaround like Option 2 and 3. 

	vivo
	Issue 1-2-1: MIB/SIB1 reading gap pattern
We share the same view that for SIB1 the delay and interruption requirements of CGI identification of an NR cell with autonomous gaps introduced in Rel-16 can be used as the reference. When reading MIB/SIB1 of the network B, the MGL could be based on the interruption length defined in the table Table 8.2.2.2.14-1. This is the reason that we support option 2 (legacy gap) for this MIB/SIB1 reading. 
We are ok for option 3 as well. 
Issue 1-2-2: MIB/SIB1 reading gap pattern configuration
Similar view as 1-2-1, legacy gap is sufficient. OK to consider aperiodic gap as well. 
Issue 1-2-3: Gap pattern for SIBs other than SIB1 reading 
Firstly we need clarify that other Sis reading could be based on best effort way. We suggest to consider to use aperiodic gap for other SI reading or use legacy gap through a best effort way. 
In addition according to TS38.331, SIBs other than SIB1 is broadcasting one or more times in preconfigured SI windows. The length of SI windows for different SIBs are the same and has a range from 5~160ms. The exact time for SIB message broadcasting is up to gNB implementation. Obviously, current measurement gap can cover only some SI window length. One thing to notice is only the MIB and SIB1 are essential system information according to TS38.331，which means other SIBs are nice to have SIBs.  


 
Sub topic 1-3 
	Company
	Comments

	EricssonXXX
	From our understanding, the traditional RACH procedure is about 80ms. There are two possible solutions to handle the RACH procedure:
· Multiple short aperiodic gaps for Msg 1,2,3,4
· One longer aperiodic gap for total RACH procedure
If a longer aperiodic gap will be applied, 80ms can be the baseline for on-demand SI. 
RAN4 needs to further study how to handle the issue if multiple RACH access trials are needed from UE side.
· Option 1: UE requests another short aperiodic gap which will still not enough for UE to monitor on-demand SI
Option 2: UE requests further longer aperiodic gap which will results in RLF in NW A.

	Nokia
	1-3-1:
Support option 4 (not Option 4a) and this needs more study on how a GP for RACH, on demand request and reply and SI scheduling would need to be. Whether and how to realize this GP while staying connected to network A may be a challenge without further clarification from RAN2 on what they mean with stay in connection.

	OPPO
	Issue 1-3-1: Gap pattern for on-demand SI  
Since the SI window length could be configured from 5 slots up to 1280 slots, we agree with option 3 that the existing MG is not always feasible.  UE could determine whether to request an aperiodic gap or to leave RRC connected mode in network A based on the SI configuration. If an aperiodic gap is requested, the MGL values for legacy MG patterns can be reused. And longer MGL proposed in option 1 could be discussed after issue 1-4-1. If MGL=2560ms as proposed in option 1 is used for transmission and reception in network B, staying in connection in network A is not hard for UE. 


	Huawei
	Issue 1-3-1: Gap pattern for on-demand SI  
Option 2
In our understanding, for on-demand SI UE will send the request based on RA procedure. If NW would respond UE’s request, it will update the SI and notify UE about the SI change. UE will then get the notification and receive the SI message (as addressed in Issue 1-2-3). So, for scenario 3 we only need to consider gap pattern for RA procedure. 
It is possible that the RA procedure is longer than 20ms (largest gap length with existing GPs), but the question is whether the gap pattern design should optimize for all possible configurations. Our view is ‘NOT’ because the gap pattern design should also consider the impacts to NW A. 
In addition, we think option 1 under option 4a is also a possible implementation solution for the case where single gap is not long enough for RA procedure.

	Xiaomi
	Issue 1-3-1: Gap pattern for on-demand SI  
Option 3, since the legacy gap is periodic, thus it cannot be used for on-demand SI. Aperiodic gap need to be introduced and FFS the gap design.

	Qualcomm
	Issue 1-3-1: Gap pattern for on-demand SI  
Option 1. We understand this question is about aperiodic gaps for Scenario 3, which includes on-demand SI request according to the LS. It may also include other procedures so it would be useful for the UE to request gaps that are long enough to accommodate them.

	Apple
	Issue 1-3-1: Gap pattern for on-demand SI  
We don’t think current gap can support this. UE needs to perform PRACH procedure toward NW B first. Only after that UE can use the pattern discussed in issue 1-2 to receive the SI. For PRACH procedure, UE either needs a long aperiodic gap or several aperiodic short gaps, if we really want to configure gap for it. Honestly, we think this is better than letting UE do it by using autonomous gaps.

	MTK
	Option 3.
It is clear that the current gaps are not feasible when the RA procedure goes longer than 20ms. RAN4 needs to decide whether to introduce new gap in order to cover all possible cases. If RAN4 later agrees not to introduce new gaps, we also need to let RAN2 know about the limitation to the configuration and scenarios in Network B.

	vivo
	Issue 1-3-1: Gap pattern for on-demand SI  
Firstly some clarification on scenario 3, the on-demand SI was sent by a UE will through  RA procedure to request the network to send SI. It is not related to SI window length. The procedure can be done through either message 1 or message 3. For the procedure based on message 3, we have similar view as Huawei that a UE need not for message 4 to finish the process. After sending message 3 even a UE does not get further response that UE can still get NI notification and  try to read SI. 
To our understanding the typical scenario is the RA procedure length is within 20ms. For the scenario where RA procedure is longer than 20ms that UE simply can have another attempt. 
We share similar view as Huawei that we do not need to have optimal design for all scenarios.  
Option 2 is ok otherwise an aperiodic gap is ok. 



 
Sub topic 1-4 
	Company
	Comments

	EricssonXXX
	We’re fine with the general rule based on whether UE would trigger beam failure or RLF even if long gap duration is configured, but RAN4 needs further study for the longest feasible gap duration.

	Nokia
	1-4-1:
Option 3. We prefer to ask from RAN2 what they mean with the phrase ‘stay in connection’ in network A. Additionally RAN4 could ask if RAN2 has some requirements from RAN2 point of view related to UE and ‘stay in connection’ in network A while UE is active in network B?

	OPPO
	Issue 1-4-1: Criteria for “stay in connection” in network A
Support option 1 and option 2. Further discuss the relation between “stay in connection” in network A and BFD/RLM period

	Intel
	Not in the scope of this thread and reply LS. We propose not to continue discussion in RAN4 cause no TU is allocated outside LS reply.

	Huawei
	Issue 1-4-1: Criteria for “stay in connection” in network A
Option 3
Our view for the gap pattern design is that existing GPs are sufficient. In this case, there is no need to discuss the criteria for “stay in connection” in NW A. Technically, it can be difficult to conclude on the criteria. It might be possible to consider RLM or BFD but it should be noted that during the RLM/BFD evaluation period UE is still connected to the NW, so it can do sync and measurement as it needs, and this is different compared to completely losing connection to the NW during the evaluation period.

	Qualcomm
	Issue 1-4-1: Criteria for “stay in connection” in network A
FFS

	Apple
	Issue 1-4-1: Criteria for “stay in connection” in network A
We encourage companies to discuss the criteria, if new gaps with longer MGL are introduced. We are open for further discussion.
@Intel, could Intel please clarify that why this is not in the scope of LS? Please check question 2-c in the LS:
What would be the feasible range of value(s) for gap cycle and duration that can allow the UE stay in Connected mode in Network A for all 3 scenarios?

	MTK
	Option 3
RLM/BFD needs to be taken into account, but we also need consider other aspects. E.g., to maintain UL Tx timing, UE needs to receive SSB at least once for every 160ms. 

	vivo
	Issue 1-4-1: Criteria for “stay in connection” in network A
For scenario where legacy gap is sufficient we do not need discuss this topic. OK to ask RAN2 for more information 


 
Sub topic 1-5 
	Company
	Comments

	EricssonXXX
	Issue 1-5-1: RRM measurement at Network A
Postpone the discussion until RAN4 discussing such MU-SIM requirements.
As we mentioned in our paper, there are lots of issues need to be further discussed in RAN4 after MU-SIM WI is agreed in RAN4.
1. Gap collision within MU-SIM gaps
1. Gap collision between MU-SIM gap for NW B and legacy MGs for NW A
1. Scheduling restriction in NW A due to MU-SIM gap 
1. Whether current concurrent gaps’ framework can be applied to MU-SIM gaps
1. Overhead when UE supports MU-SIM
1. CSSF design for MU-SIM
1. Measurement requirements for MU-SIM gaps
1. UE capability for multiple gaps and MU-SIM gaps
Issue 1-5-2: Regarding aperiodic measurement gap 
New aperiodic gap will be introduced. RAN4 needs to further study the relation of MUSIM aperiodic gap and legacy MG(s).

	Nokia
	1-5-1:
We see potential impact on RRM as pointed out also by some companies.
We see that RAN4 likely would need to have similar discussions as we currently have related to concurrent MG discussion like: overhead, proximity etc would need to be clarified further. This has also been pointed out by multiple companies.
Option 1 (not including 1a or 1b) but at least RAN4 need more discussion related to the items listed in option 3 and by Ericsson.
1-5-2:
Not sure what the issue is and what to comment. Anyway, no agreements reached yet as to introduce aperiodic GPs or not.

	OPPO
	Issue 1-5-1: RRM measurement at Network A
Support option 3. Besides, the interruption requirements in network A due to MUSIM gap should be discussed, for example interruption slots considering the timing difference between network A and network B or MGTA, total interruption ratio of multiple gaps during a common time interval. 


	Intel
	No impact is considered in RAN4 R17.

	Huawei
	Issue 1-5-1: RRM measurement at Network A
Option 1a and option 1b.
It is clear that the scheduling gaps for MUSIM will have impact on UE RRM measurement for NW A, and we do not think UE can still meet the current RRM requirements which are defined without such gaps.
Issue 1-5-2: Regarding aperiodic measurement gap 
We understand aperiodic gaps will be introduced for MUSIM according to RAN2 LS. 

	CMCC
	Issue 1-5-1: RRM measurement at Network A
We see the impact on network A due to MUSIM gaps, as listed in option 1 and option 3, which require a lot RAN4 work. Considering there is no RAN4 TU, and the limited time for the completion of R17 core part, we are not sure whether RAN4 have time to specify the requirements in Rel-17.

	Xiaomi
	Issue 1-5-1: RRM measurement at Network A
Option 1

	Qualcomm
	Issue 1-5-1: RRM measurement at Network A
There may be impact but RAN4 does not have TUs to fully analyze this issue in Rel-17.

	Charter
	Issue 1-5-1: RRM measurement at Network A
We agree with Nokia’s comment. There will be impacts that we should address. RAN4 need to discuss related items listed in option 3 and by Ericsson.

	Apple
	Issue 1-5-1: RRM measurement at Network A
Using gap to switch to NW B would definitely result in negative impact on NW A in some extent. we agree that we don’t have enough time in RAN4 to develop requirement for this feature, as we also propose not to define requirements other than potential new gap patterns in this release. However, this doesn’t mean we can just ignore the impact and tell RAN2 that there is no impact.  
Issue 1-5-2: Regarding aperiodic measurement gap 
Our contribution may be misunderstood by the moderator. Sorry for not pointing this out before the meeting. We gave this more like an observation to answer Q1 from RAN2, i.e. according to existing measurement gap pattern design, scenario 3 is not supported. It was somehow captured under this issue implying that we propose not to consider aperiodic measurement gap.

	MTK
	Issue 1-5-1: RRM measurement at Network A
There is definitely big RAN4 impact. We can reply to RAN2 by merging Option 1 and 3. But we also agree with Qualcomm’s comment that RAN4 even does not have sufficient time to identify all potential impacts, e.g., a new priority or gap sharing mechanism for the collision of more than 2 gaps, or new used cases to be associated to gaps, and more. 
In the reply to RAN2, we should also make it clear that there are also some potentially unidentified impacts and no requirement will be defined in Rel-17.
Issue 1-5-2: Regarding aperiodic measurement gap 
Do not see an issue.

	vivo
	Issue 1-5-1: RRM measurement at Network A
We observed there could be potential impacts of multiple activated MUSIM gaps. It can be categorized into 4 cases.
Case 1. At most two legacy gap patterns are configured for MUSIM, and no gap is configured for RRM measurement in NW A
The requirements defined in MG enh WI should be applicable to MUSIM gaps. Then there should be no impact to NW A RRM measurement.
Case 2. At most two legacy gap patterns are configured for MUSIM, and one gap is configured for RRM measurement in NW A
We see that at most 2 per UE gaps are supported in R17 according to agreements in MG enh WI. There are no requirements for this case to be specified per current status. However, the requirements for this would also be further discussed and specified in MG enh WI if workload is manageable.
Case 3. Aperiodic gaps
There is no RRM requirement for aperiodic gaps in TS 38.133. If aperiodic gaps are introduced, the measurement period for RRM in NW A may be extended. However, it is not necessary to specify how long it will be extended. So, we think RRM impact due to this case in limited. The impact of duration of aperiodic gaps, if it is too long, can be further studied.
Case 4. New periodic gap patterns
If new periodic gap patterns are agreeable, then it should be introduced as one of gap patterns in TS 38.133. This should be straightforward and workload is negligible. The impact would be whether RRM requirements specified in MG enh WI can also be applicable to the new gap patterns, which may need some further discussion.
Therefore, we see there is no impacts for some case if legacy gap patterns can be reused as much as possible. If optimization is also considered, e.g., introducing new gap patterns, some additional work needs to be done.


 
Sub topic 1-6 
	Company
	Comments

	EricssonXXX
	Issue 1-6-1: On MU-SIM requirements
Option 1.
No RRM requirements for MUSIM are to be defined in Rel-17.
It’s fine to add new gap patterns if needed.
Issue 1-6-2: Relation between legacy MGs and MU-SIM
Postpone the discussion until RAN4 discussing such MU-SIM requirements.
Issue 1-6-3: When a UE is in RRC_IDLE or RRC_INACTIVE state, the Network may have a DRX cycle of 320, 640, 1280, or 2560ms. These periods should be added as periods for Network in connected mode (Charter Communications, Inc)
Depends on the discussion about issue 1-1-4.

	Nokia
	1-6-1:
Option 2. (Not sure what difference between Option 1 and 2 are and we may also support option 1 excluding 1b and 1c).
We have concerns introducing MUSIM specific GPs without proper RAN4 analysis on how such GPs should be defined and designed. RAN4 can reply to RAN2 that some existing GPs can be used for some scenarios.
Hence, it is not clear what the intention with option 1 is.
1-6-2:
We can agree that the issue raised in option 1 needs to be discussed further.
1-6-3:
Option 3. For the further optimisation in later release RAN4 can discuss optimising the MGRP but that would need to be based on UE performance regarding Network B measurements and paging reception.

	OPPO
	Issue 1-6-1: On MU-SIM requirements
Support option 1.
Issue 1-6-2: Relation between legacy MGs and MU-SIM
Support option 1.
Issue 1-6-3: When a UE is in RRC_IDLE or RRC_INACTIVE state, the Network may have a DRX cycle of 320, 640, 1280, or 2560ms. These periods should be added as periods for Network in connected mode (Charter Communications, Inc)
We are fine with both options but prefer to discuss this issue after new MG patterns for MUSIM are determined.


	Intel
	Issue 1-6-1: On MU-SIM requirements
Option 1.
No RRM requirements for MUSIM are to be defined in Rel-17.
Issue 1-6-2: Relation between legacy MGs and MU-SIM
FFS.
Issue 1-6-3: When a UE is in RRC_IDLE or RRC_INACTIVE state, the Network may have a DRX cycle of 320, 640, 1280, or 2560ms. These periods should be added as periods for Network in connected mode (Charter Communications, Inc)
Out of scope of this thread and reply LS.

	Huawei
	Issue 1-6-1: On MU-SIM requirements
Option 1b and option 1c. 
If any new GP is to be introduced by RAN4 then it can be captured in 38.133, but we do not think it is feasible to define RRM requirements for MUSIM in Rel-17.
Issue 1-6-2: Relation between legacy MGs and MU-SIM
Option 2.
We understand that the issues in option 1 should be considered when RAN4 is going to define RRM requirements for MUSIM, which in our view is not feasible in Rel-17.
Issue 1-6-3: When a UE is in RRC_IDLE or RRC_INACTIVE state, the Network may have a DRX cycle of 320, 640, 1280, or 2560ms. These periods should be added as periods for Network in connected mode (Charter Communications, Inc)
Is the intention of the proposed options to add new gap cycles of 320, 640, 1280, or 2560ms? If so, the issue is already addressed by Issue 1-1-4.

	CMCC
	Issue 1-6-1: On MU-SIM requirements
For the gap pattern, it depends on the discussion on sub-topic 1-1, 1-2, 1-3. If legacy gap patterns are sufficient, no need to define new gap patterns.  
The MU-SIM requirements, in our view, includes the requirements for both network A and network B, which require a lot RAN4 efforts. Since there is no RAN4 TU, and the time for the completion of R17 core part is limited, we do not think RAN4 have time to specify the requirements in Rel-17.

	Xiaomi
	Issue 1-6-1: On MU-SIM requirements
Option 1b and 1c. In Rel-17, RAN4 should not define RRM requirements for MU-SIM.
Issue 1-6-2: Relation between legacy MGs and MU-SIM
Option 1 can be considered as a start point. The overlapping between the existing MG uses cases and gap for MUSIM use cases should be considered

	Qualcomm
	Issue 1-6-1: On MU-SIM requirements
We support option 1b and 1c.
Issue 1-6-2: Relation between legacy MGs and MU-SIM
At least the priority of MUSIM gaps vs. other UE functions in network A would need to be discussed.
Issue 1-6-3: When a UE is in RRC_IDLE or RRC_INACTIVE state, the Network may have a DRX cycle of 320, 640, 1280, or 2560ms. These periods should be added as periods for Network in connected mode (Charter Communications, Inc)
FFS

	Charter
	Issue 1-6-1: On MU-SIM requirements
We understand that in the future, there need to be requirements. We support option 1a.
Issue 1-6-3: When a UE is in RRC_IDLE or RRC_INACTIVE state, the Network may have a DRX cycle of 320, 640, 1280, or 2560ms. These periods should be added as periods for Network in connected mode
This issue obviously implies that there will introduce additional periodic gaps. We are fine to wait for the outcome of issue 1-1-4 of new gap pattern.

	Apple
	Issue 1-6-1: On MU-SIM requirements
Support option 1b.
Issue 1-6-2: Relation between legacy MGs and MU-SIM
We agree that to complete the feature these aspects need to be considered. However, we don’t think RAN4 has enough time to finalize all of these in R17. Prefer to postpone it to future release.
Issue 1-6-3: When a UE is in RRC_IDLE or RRC_INACTIVE state, the Network may have a DRX cycle of 320, 640, 1280, or 2560ms. These periods should be added as periods for Network in connected mode (Charter Communications, Inc)
We think this issue is covered by previous issues.

	MTK
	Issue 1-6-1: On MU-SIM requirements
Option 1. (either a, b, or c is fine)
As commented by companies, a lot work is needed for defining the requirement. It is obviously not feasible for Rel-17. The requirements for concurrent gap is a very important foundation for MU-SIM and has to be finalized first.
In the reply LS, we may also need to CC plenary which is expected to make some in Dec.
Issue 1-6-2: Relation between legacy MGs and MU-SIM
We are fine with the directions suggested in Option 1, but no time in Rel-17.

	vivo
	Issue 1-6-1: On MU-SIM requirements
 Requirements for MUSIM can be separated discussion. RAN4 should focus on reply LS in this meeting, which is to consolidate solutions for MUSIM. After that, we can discuss whether, when and how the requirements are specified in Rel-17.
From our side, we think we should try to reuse outcome of MG enh WI as much as possible for MUSIM gaps, rather than just saying no requirements are specified.
Issue 1-6-2: Relation between legacy MGs and MU-SIM
Discuss this issue when defining requirements. At least, if legacy gap patterns are reused for MUSIM, then there should be no difference.
Issue 1-6-3: When a UE is in RRC_IDLE or RRC_INACTIVE state, the Network may have a DRX cycle of 320, 640, 1280, or 2560ms. These periods should be added as periods for Network in connected mode (Charter Communications, Inc)
This is not relevant to question from LS and out of LS reply discussion. 


 
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

	XXX
	Company A

	
	Company B

	
	

	YYY
	Company A

	
	Company B

	
	



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: Whether legacy gaps is sufficient for measurement for serving cell measurement, neighbouring cell measurement including intra-frequency, inter-frequency and inter-RAT measurement
· Tentative agreements
· Legacy measurement gaps are sufficient for serving cell measurement, neighbouring cell measurement including intra-frequency, inter-frequency and inter-RAT measurement
· New measurement gap patterns can be considered to optimize performance under selected scenarios.
· New MG patterns are FFS
· From RAN4 perspective no new requirements are planned to be defined for these MG patterns in Rel-17
Option 2: the gap will be waste if legacy gap pattern is used (Ericsson)
Recommendations for 2nd round: Check whether the tentative agreements can be official agreements 

Issue 1-1-2: Whether legacy gap pattern is sufficient for paging reception of network B
· Option 1: Sufficient (vivo Intel Huawei Apple Nokia Charter MTK)
· Option 2: New pattern (Ericsson oppo xiaomi QC Charter)
· Option 2a: if SSB for AGC is far from PO, two MGPs with normal MGL(6ms) are needed for paging reception. If SSB is close to PO, one MGP with long MGL(such as 10ms) is preferred; possible gap periodicity for NW B’s paging monitoring will be DRX cycle (0.32s, 0.64s, 1.28s and 2.56s) (Ericsson)
· Option 3: FFS   

Tentative agreements: No
Candidate options:
Recommendations for 2nd round: Discussion 1-1-2 and 1-1-4 together

Issue 1-1-3: Whether multiple gaps should be considered 
· Option 1: Yes (vivo Ericsson xiaomi Huawei Nokia Intel Charter Apple)
· Option 1a: use two periodic gaps, one for paging reception, another for serving and neighbour cell (if necessary) measurements (vivo Huawei oppo Apple MTK)
· Option 1b: If the distance between the SSB for AGC and PO is shorter than [T], one gap with longer gap length can be applied. Otherwise, two independent gaps are preferred. T can be 2*gap margin+1 NW A’s slot(async. between NW A and NW B) (Ericsson)
· Option 1c: RAN4 to consider whether UE capability of gap combination defined in concurrent and independent gap WI can support MUSIM, e.g. 3 periodic per-UE gaps and/or 1 aperiodic gap and RAN4 to study the feasibility to reuse conclusions of multiple concurrent and independent MG patterns for MUSIM. ()
· Option 1d: more than 2 periodic gaps are expected (Ericsson QC)
· Option 2: FFS
Tentative agreements: No 
Candidate options:
Recommendations for 2nd round: 

Issue 1-1-4: New gap pattern 
· Option 1: Longer MGRP only (vivo Ericsson oppo Charter)
· Option 1a: MGRP as DRX cycle [0.32s, 0.64s, 1.28s and 2.56s] for network B measurement and paging (vivo Ericsson oppo xiaomi Charter)
· Option 1b: RAN4 decide whether to introduce some longer MGRPs ()
· Option 2: RAN4 decide whether to introduce some longer MGL (MTK)
· Option 3: New gap pattern (Qualcomm)
· Option 3a: To support paging reception, SSB detection, intra-freq, inter-freq and IRAT measurements in network B, new periodic gaps with MGRP (ms) = 320, 640, 1280, 2560, 5120 and MGL (ms) = 10-60. (Qualcomm)
· Option 4: No new gaps (Nokia Intel Huawei MTK) (Moderator, this has already been covered in option 1 of issue 1-1-2 and tentative agreement for Issue 1-1-1)
· Option 5: RAN4 consider whether to support all configurations in RAN2’s LS firstly (Apple)
Tentative agreements: No
Candidate options: 
Recommendations for 2nd round: Discuss with other issue together

Issue 1-1-5: High priority measurement 
· Option 1: apply aperiodic gap(s) instead of a periodic gap for high priority only measurements because of the long measurement periodicity(60s) (Ericsson)
· Option 2: FFS (oppo Nokia Charter Apple MTK)
· Option 3: out of scope (Intel vivo)
· Option 4: No need to define any UE behaviour (Huawei)
· Option 5: whether the aperiodic gaps can also be reused for high-priority measurements would be up to RAN2 to decide (QC)

Tentative agreements: FFS
Candidate options: No
Recommendations for 2nd round: Not directly related to LS reply, No more discussion

Issue 1-1-6: UE perform measurement at relaxation mode 
· Option 1: gap periodicity for UE performing measurements in relaxation mode for NW B will be 3*DRX cycle(0.32s, 0.64s, 1.28s and 2.56s (Ericsson)
· Option 2: FFS (Nokia oppo QC Charter Apple)
· Option 3: out of scope (Intel vivo)
· Option 4: no need to consider this issue (Huawei MTK)
Tentative agreements: FFS
Candidate options: No
Recommendations for 2nd round: Not directly related to LS reply, No more discussion

Issue 1-1-7: SIB acquisition
· Option 1: Based on current RAN4 spec for maximum interruption in paging reception, two additional gap occasions with periodicity = SMTC are needed before SIB acquisition. (Ericsson)
· Option 2: FFS 
· Option 3: Up to UE implementation (oppo)
· Option 4: use autonomous gap (Intel Apple)
· Option 5: No need to discuss (Huawei)
· Option 6: FFS and the proposal is not clear (Nokia QC MTK)
· Option 7: covered under 1-2 (vivo)
Tentative agreements: NO
Candidate options:
Recommendations for 2nd round: NO more discussion 

Issue 1-1-8: Others
· Proposals: ask RAN2 if RAN4 can assume network A knows the timing difference between network A and B (Apple)
· Option 1: Yes (xiaomi MTK)
· Option 2: FFS ()
· Option 3: No 
· Option 4: (not assume that network A knows the timing difference between network A and B) (Ericsson Nokia oppo Apple)
· Option 5: The issue has already been addressed by RAN2 (Huawei, QC, vivo, Ericsson) 

Tentative agreements: Option 5.
Candidate options:
Recommendations for 2nd round: Encourage companies to check RAN2 agreements and LS. No more discussion.




	
	Status summary 

	Sub-topic #1-2
	Issue 1-2-1: MIB/SIB1 reading gap pattern
· Option 2: legacy gap pattern 0-25 can fulfill the task of MIB/SIB1 reading. (vivo Huawei Nokia oppo QC Charter Apple MTK)
· Option 1a: allow gap pattern 24 and 25 for SIB1 reading ()
· Option 3: use on-demand request, aperiodic/ one-shot-once-a-while gap (Charter, Intel, Huawei Nokia oppo Apple vivo)
· Option 4: Periodic gap (Ericsson Nokia)
· Option 4a: the gap can be released with min{6*160ms, SIB1 acquisition time}; (Ericsson)
· Option 5: The existing measurement gap cycle and duration values are not sufficient to support SI reception at Network B. (xiaomi Intel)
· Option 6: Do not needs to limit whether UE should use periodic or aperiodic gaps for SI reception (Huawei)

Tentative agreements: No
Candidate options: 
Recommendations for 2nd round: Discuss with issue 1-2-2 together

Issue 1-2-2: MIB/SIB1 reading gap pattern configuration
· Option 2: for SIB1 with multiplexing patterns 1 reading, allowing gap pattern 24 or 25 for RRM measurement to be used for this scenario. (vivo oppo Huawei MTK)  
· Gap pattern 24 is sufficient, ok to consider 7ms MGL (charter)
· Option 3: For SI message reception purpose, the gap length can be {20ms, 80ms, 320ms, 1280ms}, and the gap cycle can be {320ms, 1280ms, 5120ms} (xiaomi)
· Option 4: Regarding the options for OSOAW (one-shot-once-a-while) solutions, choose one of them listed below (Intel vivo):
· Opt.1 Allow the UE to carry out autonomous acquisitions of the SI
· Opt.2 Specify a configured one-shot-once-a-while gap for the UE to carry out SIB reading and avoid scheduling anything during this OSOAW gap at network A to get rid of the interruptions (oppo)
· Opt.3 Specify the procedure for UE to request at network A to provide the system information of the camped cell at network B sent in the serving cell at network A
· Option 5: Gap length for NW B SIB1 acquisition can be 7m; gap periodicity for NW B SIB1 acquisition can be 20ms for pattern 1 and SMTC for pattern 2,3 (Ericsson)
· Option 6: Option 4 without sub opt.1 and opt. 3 (Nokia)
· Option 7: Against Opt.1 and Opt. 3 in Option 4 (Nokia, Huawei)
· Option 8: legacy MGL and gap periodicity for NW B SIB1 acquisition can be 20ms for pattern 1 and SMTC for pattern 2,3 (QC)
Tentative agreements: No
Candidate options: 
Recommendations for 2nd round: Discussion together with Issue 1-2-1

Issue 1-2-3: Gap pattern for SIBs other than SIB1 reading 
· Option 1: Existing range of values for gap cycle is sufficient. new measurement gap patterns with longer duration are needed to support all the candidate values of si-WindowLength. ()
· Option 1a: first decide whether it is necessary to support all the configurations mentioned in RAN2 LS. If so, then new gap patterns with MGL = si-WindowLength and MGRP = si-Periodicity need to be introduced.(Apple)
· Option 2: use on-demand request, and in each aperiodic gap (Charter Communications oppo Intel Huawei MTK Ericsson vivo)
· Option 3: UE can use the legacy gap pattern 0-23 to read SIBs other than SIB1. Gap pattern 25 or 24 can be considered to be used for other SIBs reading case (vivo Huawei oppo MTK)
· Option 4: For SI reception, new aperiodic gaps with the following MGL (ms)  (Qualcomm)
· 60 (for s20@SCS=15, s40@SCS=30, s80@SCS=60),
· 80 (for s40@SCS=15, s80@SCS=30, s160@SCS=60),
· 120 (for s80@SCS=15, s160@SCS=30, s320@SCS=60),
· 200 (for s160@SCS=15, s320@SCS=30, s640@SCS=60),
· 360 (for s320@SCS=15, s640@SCS=30, s1280@SCS=60),
· 680 (for s640@SCS=15, s640@SCS=30),
· 1320 (for s1280@SCS=15).
· Option 5: For SI message reception purpose, the gap length can be {20ms, 80ms, 320ms, 1280ms}, and the gap cycle can be {320ms, 1280ms, 5120ms} (xiaomi)
· Option 6: option 2 and 3 combined (Nokia)
· Option 7: Do not needs to limit whether UE should use periodic or aperiodic gaps for SI reception and gap length does not need cover the whole SI window (Huawei)

Tentative agreements: No
Candidate options: 
Recommendations for 2nd round: continue discussion at 2nd round


	
	



	
	Status summary 

	Sub-topic #1-3
	Issue 1-3-1: Gap pattern for on-demand SI  
· Option 1: the UE could request aperiodic gaps e.g. for RACH (>140 ms), RNAU ( > 2000 ms), etc. with the MGL (ms) = 80, 160, …., 2560, 5120 (Qualcomm)
· Option 2: Legacy gap pattern 25 can be used for this scenario. (vivo Huawei)
· Option 3: The existing measurement gap is not feasible in Scenario 3. (xiaomi oppo Nokia)
· Option 4: FFS on gap design for on-demand SI (Ericsson Nokia vivo)
· Option 4a: (Ericsson)
· Option 1: Multiple short aperiodic gaps for each Msg1, Msg2, (Msg3, Msg4) transmission/reception or their combinations and multiple trials for RACH access
· Option 2: Single long aperiodic gap for the RACH access
· Option 5: letting UE do it by using autonomous gaps. (Apple)

Tentative agreements: No
Candidate options:
Recommendations for 2nd round: continue discussion




	
	Status summary 

	Sub-topic #1-4
	Issue 1-4-1: Criteria for “stay in connection” in network A
· Option 1: whether UE would trigger beam failure or RLF even if long gap duration is configured. (Apple Ericsson oppo)
· Option 1a: the maximum feasible gap duration depends on configuration of BFD and RLM in Network A (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 1b: discuss the criteria, if new gaps with longer MGL are introduced (Apple)
· Option 2: Whether RLM evaluation period could be used as the starting point (oppo)
· Option 3: FFS (Nokia Huawei Qualcomm MTK vivo)
· Option 4: out of scope of LS reply (Intel)
· Option 5: Need not discuss this issue for scenarios where legacy gap is sufficient (vivo)

Tentative agreements:No
Candidate options:
Recommendations for 2nd round: Continue discussion




	
	Status summary 

	Sub-topic #1-5
	Issue 1-5-1: RRM measurement at Network A
· Option 1: There is impact on RRM measurement (Nokia xiaomi Charter MTK Ericsson)
· Option 1a:RRM measurement and L1 measurement duration in Network A may be extended (Apple Huawei)
· Option 1b: when multiple MUSIM gaps are activated, UE may not be able to meet the RRM requirements for measurements configured by NW A (Huawei)
· Option 2: No impact other than adding the new gaps (Qualcomm)
· Option 3: If multiple activated MUSIM gaps is introduced, the following aspects need to be considered from RAN4 requirement perspective: (oppo)
· Overlapping issues:
· Overlapping between the existing MG uses cases and gap for MUSIM use cases
· Overlapping among 3 gaps for MUSIM purpose in Network B
· CSSF calculation for measurement objects in both Network A and Network B
· Measurement delay for measurement objects in both Network A and Network B
· Impact to other L1 measurements in Network A
· Option 4: postpone the discussion, no time at R17 and no impact at R17 (Ericsson Intel CMCC QC Apple MTK)
· Option 5: As we commented we need identify scenarios where RRM measurement on network A is not impacted and scenarios where RRM measurement on network A is impacted. The following 4 cases can be used as the base for further study (vivo): 
· Case 1. At most two legacy gap patterns are configured for MUSIM, and no gap is configured for RRM measurement in NW A
· Case 2. At most two legacy gap patterns are configured for MUSIM, and one gap is configured for RRM measurement in NW A
· Case 3. Aperiodic gaps
· Case 4. New periodic gap patterns
Tentative agreements: No
Candidate options: 
Recommendations for 2nd round: continue discussion

Issue 1-5-2: Regarding aperiodic measurement gap 
· Proposals
· Option 1 New aperiodic gap will be introduced (Ericsson)

Tentative agreements: No
Candidate options: No
Recommendations for 2nd round: covered by other aspect. No need discussion any more


	
	



	
	Status summary 

	Sub-topic #1-6
	Issue 1-6-1: On MU-SIM requirements
· Option 1: FFS on the timing when defining corresponding requirements (Ericsson Apple MTK Huawei Oppo Intel)
· Option 1a: Discuss the MU-SIM requirements after consolidation of concurrent gaps in Rel-17 (Charter MTK)
· Option 1b: RAN4 define new MGP for MUSIM if necessary, but postpone other requirements to future release (Apple MTK Huawei xiaomi QC) 
· Option 1c: No RRM requirements are to be defined for MUSIM in Rel-17 (Huawei CMCC xiaomi QC MTK)
· Option 2: FFS (Nokia)
· Option 3: Focus on replying LS and separate requirements discussion, requirements can be used the outcome of gap enhancement WI as much as possible (vivo)

Tentative agreements: Option 1
Candidate options:
Recommendations for 2nd round: No more discussion 

Issue 1-6-2: Relation between legacy MGs and MU-SIM
· Option 1: Consider issues such as: Gap collision; Scheduling restriction; whether current concurrent gaps’ framework applies; Overhead issue etc.  ( oppo xiaomi QC)
· Option 2: FFS (Nokia Intel Huawei MTK)
· Option 3: Postpone the discussion until RAN4 discussing such MU-SIM requirements (Ericsson Apple vivo)

Tentative agreements: Postpone the discussion (combine option 2 and option 3)
Candidate options: 
Recommendations for 2nd round: No more discussion

Issue 1-6-3: When a UE is in RRC_IDLE or RRC_INACTIVE state, the Network may have a DRX cycle of 320, 640, 1280, or 2560ms. These periods should be added as periods for Network in connected mode (Charter Communications, Inc)
· Option 1: RAN4 should create a new table to align periodicities for connected state and idle/inactive or (Charter Communications, Inc)
· Option 2: Add the additional repetition periods to the Table 9.1.2-1 Gap Pattern Configurations in TS 38.133. 9 Charter Communications, Inc)
· Option 3: FFS (Nokia QC)
· Option 4: Depends on the discussion about issue 1-1-4 (Ericsson Huawei Apple)
· Option 5: Out of scope of reply LS (Intel vivo)

Tentative agreements: No
Candidate options:No
Recommendations for 2nd round: covered by other topic




CRs/TPs
Moderator tries to summarize discussion status for 1st round and provides recommendation on CRs/TPs Status update
Note: The tdoc decisions shall be provided in Section 3 and this table is optional in case moderators would like to provide additional information. 
	CR/TP number
	CRs/TPs Status update recommendation  

	XXX
	Based on 1st round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”



Discussion on 2nd round (if applicable)


Recommendations for Tdocs
1st round 
New tdocs
	Title
	Source
	Comments

	WF on discussion for gap handling for MUSIM

	vivo
	

	Reply LS on gap handling for MUSIM

	vivo
	To: RAN2; Cc: RAN

	
	
	



Existing tdocs
	Tdoc number
	Title
	Source
	Recommendation  
	Comments

	R4-2117467
	Discussion on RAN2 LS (R2-2108861) on gap handling for MUSIM

	Apple
	Noted
	

	R4-2117499
	Reply LS on gap handling for MUSIM

	Qualcomm Incorporated

	Noted
	

	R4-2117606

	Discussion on LS reply on gap handling for MUSIM

	MediaTek inc.

	Noted
	

	R4-2117629

	Discussion on LS reply on gap handling for MUSIM (R2-2108861)

	Charter Communications, Inc

	Noted
	

	R4-2117794

	Consideration on MUSIM gap configuration

	vivo

	Noted
	

	R4-2117828

	Discussion on the gap handling for MUSIM

	Xiaomi

	Noted
	

	R4-2118041

	Reply to NR MUSIM LS from RAN2

	Intel Corporation

	Noted
	

	R4-2118376

	Discussion on gap handling for MUSIM

	OPPO

	Noted
	

	R4-2118399

	LS response on gap handling for MUSIM

	Ericsson

	Noted
	

	R4-2119365

	Discussion on gap patterns for MU-SIM

	Huawei, Hisilicon

	Noted
	



Notes:
1) Please include the summary of recommendations for all tdocs across all sub-topics incl. existing and new tdocs.
2) For the Recommendation column please include one of the following: 
a. CRs/TPs: Agreeable, Revised, Merged, Postponed, Not Pursued
b. Other documents: Agreeable, Revised, Noted
3) For new LS documents, please include information on To/Cc WGs in the comments column
4) Do not include hyper-links in the documents

2nd round 

	Tdoc number
	Title
	Source
	Recommendation  
	Comments

	R4-2120341
	WF on gap handling for MUSIM
	vivo
	Agreeable 
	

	R4-2120342
	Reply LS on gap handling for MUSIM
	vivo
	Agreeable
	

	
	
	
	
	

	
	
	
	
	



Notes:
1) Please include the summary of recommendations for all tdocs across all sub-topics.
2) For the Recommendation column please include one of the following: 
a. CRs/TPs: Agreeable, Revised, Merged, Postponed, Not Pursued
b. Other documents: Agreeable, Revised, Noted
3) Do not include hyper-links in the documents
Annex 
Contact information
	Company
	Name
	Email address

	Ericsson
	Zhixun Tang
	Zhixun.tang@ericsson.com

	Nokia
	Lars Dalsgaard
	lars.dalsgaard@nokia.com

	Huawei
	Li Zhang
	zhangli164@huawei.com

	Vivo
	Xusheng wei
	Xusheng.wei@vivo.com



Note:
1) Please add your contact information in above table once you make comments on this email thread. 
2) If multiple delegates from the same company make comments on single email thread, please add you name as suffix after company name when make comments i.e. Company A (XX, XX)
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