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1Introduction
In RAN4#108 meeting, discussion on RRM requirements for Rel-17 MUSIM gaps was conducted and a WF was approved in [1]. In this contribution, we would like to further provide our views on the remaining open issues on solutions to collisions between gaps and priority rules for Rel-17 MUSIM gaps.
2 Discussion
[bookmark: OLE_LINK8]MUSIM gap priority configuration
	Issue 2-1-4-2: Constraints on MUSIM gap request from UE side
· Proposals
· P1: There shall be a minimum MGRP defined for the requested MUSIM gap pattern (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 (Ericsson ZTE)
· P3: Do not define constraints on MUSIM gap request from UE side (Huawei Apple Qualcomm vivo oppo MTK)
· P4: Network A will configure the MUSIM gap priority requested by the UE under the following conditions (Qualcomm)
· If the UE requests multiple MUSIM gaps, the MUSIM gap that the UE requests with the highest priority has MGRP larger than 160 ms.
· If the UE requests only one MUSIM gap, the MUSIM gap has MGRP larger than 80 ms.
Recommendations: continue discussion, Issue 4-1-4 is merged into this issue



According to RAN2’s latest LS [2], it was agreed in RAN2 that “when a Rel-18 UE requests gap priorities for periodic MUSIM gaps, the UE shall always request priorities for all of its requested periodic MUSIM gaps”. In last RAN4 meeting, it was agreed aperiodic MUSIM gap is always kept from UE side.
	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


We think the priority constrains on MUSIM gap request from UE side for both periodic MUSIM gap(s) and aperiodic MUSIM gap has already clear and completed. So, no need to define further constraints.
[bookmark: OLE_LINK3]Proposal 1: Do not define constraints on MUSIM gap request from UE side.
On collision between different MUSIM gaps
	Issue 2-2-2-0: UE behaviour when “keep solution” is indicated by UE and NW A rejects the ‘keep solution’ indication
Recommendations: Continue discuss the issue


Based on the agreements achieved in last RAN4 meeting, UE is supposed to indicate its preference on keep solution via explicit signaling and it depends on NW’s decision to enable the keep solution. Keep solution is to keep all requested MUSIM gaps, whether these MUSIM gaps collide with each other or not. From UE perspective, it gives more flexibility for implementation. However, since the MUSIM gaps are for NW B’s measurement, keep solution would increase the “interruption” on NW A which may not always acceptable for NW A. So, there is a need to clarify UE behavior when NW reject UE’s request on keep solution.
From our perspective, as UE is expected to indicate different priority for all of its requested periodic MUSIM gaps, it would be straightforward to let UE fall back to “priority based solution” when NW A rejects the “keep solution”. We think this solution would reduce the overhead of information exchanging and signaling transmission, good for both UE an
Proposal 2: UE is expected to use “priority-based solution” to handle the collision between MUSIM gaps, when “keep solution” is indicated by UE and NW A rejects the ‘keep solution’ indication.  
On collision between MUSIM gaps and legacy gaps
	Issue 2-3-1 Clarifications on collision between Type-2 MG and MUSIM gaps 
· Proposals	
· P1: when number of colliding MGs is larger than 2, collisions between gaps are resolved sequentially in order of decreasing priority, starting with the gap that has the highest priority. Note: FFS when keep solution is used simultaneously (Apple China Telecom Qualcomm Ericsson vivo oppo Huawei MTK Charter Communications)
· P1a: MUSIM gaps for which “keep” solution is indicated do not collide with each other (Qualcomm)
· P2: when number of colliding MGs is larger than 2, RAN4 to postpone multiple gap collision issue until RAN4 has a clear understanding on MUSIM gaps’ priority. (ZTE)
· P3: When at most 2 gap collide at each time instance however there are consecutive collisions, the priority rule should be applied with a chronological order. (vivo)
· P4: RAN4 to postpone multiple gap collision issue until RAN4 has a clear understanding on overall MUSIM gap priority handling and ‘keep solution’. (Nokia)
· P5: (MTK)
When number of colliding gaps is more than two (e.g., a mix of MUSIM gaps and MGs), and
a) If priority-based solution is used to handle collision between different MUSIM gaps, then:
· Handle gap collisions sequentially starting from the highest priority (i.e., regardless the type of gap involved in the collision) 
· Then only the non-dropped gaps are compared with the remaining gaps
b) If keep solution is used to handle collisions between different MUSIM gaps, then:
· First, handle gap collisions which use priority-based solution
· Then apply keep solution for the remaining collided MUSIM gaps
Recommendations: Continue discussion. Combine with issue 2-3-3, close issue 2-3-3

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 xiaomi vivo oppo)
· P2: MUSIM gaps are assumed to have higher priority than a Type-1 MG. (Qualcomm vivo)
· P3: Collision is be handled based on the MGRP of the collided gaps (Ericsson ZTE vivo Huawei MTK)
· P3-1: RAN4 to prioritize the gap with longer MGRP when: 1. Any of the collision gaps is Type-1 MG; 2. NW-A doesn’t configure a priority associated with any of the collision gaps. (Huawei Ericsson vivo MTK)
· P3-2: No requirements apply if the two gaps have same MGRP. (vivo Huwei)
· P3-3: 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)
· P4: Introduce priority for Type-1 MG when MUSIM gaps are configured when also having Type-1 measurement gaps allocated (vivo Nokia)
FFS: For collision between MUSIM gap and Type-1 MG, collision is be handled based on the MGRP of the collided gaps


For collision between MUSIM gaps and type-2 MGs, it was confirmed in RAN4#106-bis meeting that “Priority-based gap collision handling rule introduced in Rel-17 MG_enh WI is reused to solve collisions between MUSIM gap and Type -2 MG”. Generally, we think this agreement is always feasible whether “priority-based solution” or “keep solution” is taken to handle the collision between different MUSIM gaps.
When “priority-based solution” is used to handle the collision between different MUSIM gaps, according to RAN4’s previous agreements and RAN2’s LS, the priority level of MUSIM gaps is expected to be configured as comparable to priority level of other MGs, i.e. Type-2 MGs. Then, when collision exists between MUSIM gaps, or MUIM gaps and Type-2 MGs, the gap with the highest priority will be kept and all other lower priority gaps are dropped.
Proposal 3: When priority-based solution is used for collision between MUSIM gaps, and when more than 2 gaps mutually collide (including MUSIM and type-2 gaps), the gap with the highest priority will be kept and all other lower priority gaps are dropped. 
When “keep solution” is used based on NW A’s decision to handle the collision between different MUSIM gaps, and when collision exists between MUSM gap(s) and Type-2 gap(s), we think the principle of resolving the collision sequentially in order of decreasing priority could also be applicable. If it is a MUSIM gap among all the collided gaps that is of the highest priority, then all the MUSIM gap(s) are kept and the other gaps will be dropped. If it is not a MUSIM gap among all the collided gaps that is of the highest priority, then the gap with the highest priority will be kept and all other lower priority gaps are dropped.
Proposal 4: When “keep solution” is used based on NW A’s decision to handle the collision between different MUSIM gaps, and when more than 2 gaps mutually collide (including MUSIM gaps and type-2 gaps),
If it is a MUSIM gap among all the collided gaps is of the highest priority, then all the collided MUSIM gap(s) are kept and the other gaps will be dropped;
If it is not a MUSIM gap among all the collided gaps is of the highest priority, then the gap with the highest priority will be kept and all other lower priority gaps are dropped
The issue for collision between MUSIM gaps and type-1 MGs is still open. As the type-1 MG are configured for UE without priority, the collision between MUSIM gaps and type-1 MGs could not be addressed with the priority level. Generally, we support P1 that no requirements are defined for the collision between MUSIM gaps and type-1 MGs, which shares the same principle as for MG collision when a gap without assigned priority is configured simultaneously with any other gap(s). 
Proposal 5: For issue 2-3-2 the collision between MUSIM gaps and type-1 MG, P1 is preferred.
3 Conclusion
Proposal 1: Do not define constraints on MUSIM gap request from UE side.
Proposal 2: UE is expected to use “priority-based solution” to handle the collision between MUSIM gaps, when “keep solution” is indicated by UE and NW A rejects the ‘keep solution’ indication.  
Proposal 3: When priority-based solution is used for collision between MUSIM gaps, and when more than 2 gaps mutually collide (including MUSIM and type-2 gaps), the gap with the highest priority will be kept and all other lower priority gaps are dropped. 
Proposal 4: When “keep solution” is used based on NW A’s decision to handle the collision between different MUSIM gaps, and when more than 2 gaps mutually collide (including MUSIM gaps and type-2 gaps),
If it is a MUSIM gap among all the collided gaps is of the highest priority, then all the collided MUSIM gap(s) are kept and the other gaps will be dropped;
If it is not a MUSIM gap among all the collided gaps is of the highest priority, then the gap with the highest priority will be kept and all other lower priority gaps are dropped
[bookmark: _GoBack]Proposal 5: For issue 2-3-2 the collision between MUSIM gaps and type-1 MG, P1 is preferred.
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