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Introduction
RRM requirements related to MUSIM gaps are discussed in RAN4#108-bis, and outcomes are captured in WF [1]. Based on [1] the following issue related to collision handling needs to be further discussed.
· MUSIM gap priority
· Collision between different MUSIM gaps
· Collision between MUSIM and legacy gaps
In this paper we will provide our views on collision handling related to MUSIM gaps.
Discussion
MUSIM gap priority
	Issue 2-1-1: Constraints on MUSIM gap request from UE side
· Proposals
· [bookmark: _Hlk146734716]P1: There need to be a reasonable balance between the UE NW-B requirements and the MUSIM gap pattern(s). There shall be a minimum MGRP defined for the requested MUSIM gap pattern; The UE shall at least support MUSIM MGRP of 160ms (Nokia)
· P2: When UE requests the MUSIM gaps, the MGRP of highest priority gap should be larger than 160ms; When UE requests only one MUSIM gap, the MGRP should be larger than 80ms; The UE shall request MUSIM gaps with MGRP larger than 160ms when NW-B configures DRX cycle larger than 640ms. (Ericsson ZTE)
· P3: Do not define constraints on MUSIM gap request from UE side (vivo MTK Xiaomi Qualcomm Huawei oppo Apple)
Recommendations: Continue discussion


We prefer not to define constraints on MUSIM gap priority indication from UE side. 
On P1, the min MGRP for MUSIM gaps is 20ms from the defined MUSIM gap patterns in R17. If we define additional lower bound, then some of the MUSIM gap patterns will be never used which effectively invalidates the R17 agreement. The support of certain MGRP is related to mandatory MUSIM gaps which are discussed as a general issue. 
On P2, the assumption is that UE will suggest MUSIM gap used for paging as highest priority, and paging cycle is always larger than 160ms. However, UE may request one MUSIM gap for multiple purposes, and it may suggest one MUSIM gap with lower MGRP with highest priority. On the other hand, it is always up to NW A to decide whether to configure the requested MUSIM gap or not, i.e. if NW A considers the MGRP for a MUSIM gap is too small and it may impact the use of legacy MG for NW A mobility, NW A can just deny the MUSIM gap request.   
Proposal 1: Do not define constraints on MUSIM gap request from UE side.
Collision between different MUSIM gaps
	Issue 2-2-1: UE behaviour when “keep solution” is indicated by UE and NW A rejects the ‘keep solution’ indication
· Proposals
· P1: No requirements will be specified on MUSIM gaps (vivo Qualcomm Huawei)
· P1a: Requirements in network B do not apply (Qualcomm)
· P2: Priority based solution is used (fallback to priority based solution) when “keep solution” is not granted (vivo MTK CMCC Xiaomi Ericsson China Telecom oppo Apple)
· P3: A UE shall support MUSIM priority based solution and may support keep solution (Nokia)
Recommendations: Continue discussion


In RAN4#108 it was agreed that UE can indicate to use “keep solution” collision handling mechanism for requested aperiodic and periodic MUSIM gaps and NW can grant UE the use of “keep solution”. What remains open is what happens when NW does not grant UE use of “keep solution”.
In our view, the issue is similar to the case where NW does not keep the relative priority between MUSIM gaps as requested by the UE. RAN2 agreed that in this case UE behaviour is not specified. We suggest to use the same principle for the case where NW A rejects the ‘keep solution’ indication.
	1. When receiving priorities for periodic MUSIM gap(s), the UE may receive changed priority values. If network doesn’t retain the relative priorities among MUSIM gaps, UE behaviour is not specified.


Proposal 2: When “keep solution” is indicated by UE and NW A does not grant UE to use ‘keep solution’, UE behaviour is not specified.
	Issue 2-2-4: On aperiodic MUSIM gap request
· Proposals
· P1: UE requests an aperiodic while one aperiodic gap is ‘pending’ the new aperiodic gap (if allocated) will overwrite any pending aperiodic gap. (Nokia)
Recommendations: Companies check whether this clarification is necessary. 


We do not see the need for RAN4 to make further clarification on aperiodic MUSIM gap request.
If we understand the issue correctly, it relates to a scenario where UE requests aperiodic MUSIM gap at t1, and before the gap occasion occurs, UE sends another request for aperiodic MUSIM gap at t2. We believe this scenario can already happen in Rel-17, and UE/NW behaviour in this scenario is already clear based on RAN2 spec. If there are different views among companies, it should be clarified in RAN2 rather than RAN4.
Proposal 3: RAN4 not to make further clarification on aperiodic MUSIM gap request.
	Issue 2-2-5: On scheduling when MUSIM gaps are not overlapping and the distance between the two MUSIM occasions is equal to or smaller than 4ms
· Proposals
· P1: RAN4 to define the conditions under which the UE can be scheduled between kept MUSIM gaps. (Nokia)
Recommendations: Continue discussion


We understand UE can always be scheduled between kept MUSIM gaps. 
In our view, if UE cannot be scheduled outside MUSIM gaps, e.g. in between two kept MUSIM gaps, then it should include these time durations as part of MUSIM gaps. We suggest not to make additional rule to define scheduling restriction outside MUSIM gaps.
Proposal 4: UE can always be scheduled between kept MUSIM gaps.
Collision between MUSIM and legacy gaps
	Issue 2-3-1-3 When number of colliding gaps is more than two with mix of periodic MUSIM, aperiodic MUSIM gap and MGs 
· Proposals	
· P1: When priority based solution is used for MUSIM gap collision handling, only aperiodic MUSIM gap will be left. When “keep” solution is used for MUSIM gap collision handing, all MUSIM gaps will be kept. (vivo, China Telecom)
Recommendations: Check whether this clarification is needed or not based on latest agreement. 


In RAN4#108-bis, collision handling for the case where number of colliding MUSIM and/or Type 2 gaps is more than two is agreed, for both cases when priority and keep solution is used for MUSIM gap collision. The agreed principle is to first resolve the collision with the gap with highest priority, and then the non-dropped gap with second highest priority, and so on. 
Aperiodic MUSIM gap does not have an explicit priority, but according to the following agreement from RAN4#108, it should have higher priority than any periodic gap. 
	Issue 2-1-5: Priority setting for aperiodic MUSIM gaps
Agreement
· Aperiodic MUSIM gap is always kept (not dropped) from UE perspective in case of collisions with other gaps (i.e. all gaps including MUSIM gaps, MGs, etc)
· The gap priority level is not explicitly configured by the NW


Therefore, when one of the colliding gaps is aperiodic MUSIM gap, the collision with aperiodic MUSIM gap should be resolved first before the collision with periodic gaps, and after the aperiodic MUSIM gap, the next gap to address is the non-dropped periodic gap with highest priority.
[bookmark: _GoBack]Proposal 5: When number of colliding MUSIM and/or Type 2 gaps is more than two and one of the colliding gaps is aperiodic MUSIM gap, collision with aperiodic MUSIM gap is resolved first before the collision with periodic MUSIM or Type 2 gaps.
	Issue 2-3-2: Solutions for collision between MUSIM gap and Type-1 MG or any configured gap without priority
· Proposals
· P1: When a MUSIM gap collides with a legacy MG, requirements shall not apply if any one of the collided gaps is not assigned a priority. (Apple vivo oppo)
· P2: Collision is handled based on the MGRP of the collided gaps (Ericsson ZTE vivo Huawei MTK Qualcomm)
· P2-1: RAN4 to prioritize the gap with longer MGRP when: 1. Any of the collision gaps is Type-1 MG; (Huawei Ericsson vivo MTK Qualcomm)
· P2-2: No requirements apply if any of the two gaps have same MGRP. (vivo Huawei Qualcomm)
· P2-3: If the MGRPs of the collided MUSIM gap and Type-1 MG are the same, then prioritize MUSIM gap only if it is configured with the highest priority level; otherwise prioritize Type-1 MG (MTK)
· P3: Introduce priority for Type-1 MG when MUSIM gaps are configured when also having Type-1 measurement gaps allocated (vivo Nokia)
Recommendations: Continue discussion


In last meeting, some companies raised the concern that some NW may not support the signaling to configure type-2 MG (e.g. NW does not support con-MG) but support configuring MUSIM gaps, so the collision handling between MUSIM gaps and type-1 MG should be considered. We think it is a valid concern, and prioritizing gap with longer MGRP is also reasonable because otherwise gap with longer MGRP will be completely dropped. 
The next question is whether to extend the principle to scenario where MUSIM gaps are not configured with a priority. Since it was agreed in RAN4#106bis meeting (Issue 2-1-2) that NW A assigns priority levels to all configured periodic MUSIM gaps, and aperiodic MUSIM gap has either configured priority or by default the highest priority, there is no need to consider the extension. 
The next-next question is what happens when the colliding gaps are with same MGRP. In our view, no requirements shall apply because the collision cannot be resolved in an easy way. Basically, when a legacy MG and a MUSIM gap collide, NW A should either configure priority for all colliding gaps, or to configure different MGRPs for all colliding gaps. 
Proposal 6: When a MUSIM gap collides with a Type-1 MG, prioritize the gap with longer MGRP. No requirements apply if the two gaps have same MGRP.
Conclusions
In this paper we provided our views on collision handling related to MUSIM gaps.
Proposal 1: Do not define constraints on MUSIM gap request from UE side.
Proposal 2: When “keep solution” is indicated by UE and NW A does not grant UE to use ‘keep solution’, UE behaviour is not specified.
Proposal 3: RAN4 not to make further clarification on aperiodic MUSIM gap request.
Proposal 4: UE can always be scheduled between kept MUSIM gaps.
Proposal 5: When number of colliding MUSIM and/or Type 2 gaps is more than two and one of the colliding gaps is aperiodic MUSIM gap, collision with aperiodic MUSIM gap is resolved first before the collision with periodic MUSIM or Type 2 gaps.
Proposal 6: When a MUSIM gap collides with a Type-1 MG, prioritize the gap with longer MGRP. No requirements apply if the two gaps have same MGRP.
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