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[bookmark: OLE_LINK173][bookmark: OLE_LINK174]1	Introduction
[bookmark: OLE_LINK71][bookmark: OLE_LINK96]In the last RAN4 meeting, the solutions to collisions between gaps and priority rules were discussed and the final agreements and open issues can be found in the WF [1]. In this contribution, we provide our views on several remaining issues.
[bookmark: OLE_LINK156][bookmark: OLE_LINK157]2	Discussion
	[bookmark: OLE_LINK59][bookmark: OLE_LINK60]Agreements:
[bookmark: OLE_LINK6][bookmark: OLE_LINK13]Introduce signalling to allow UE to request to use “keep solution” collision handling mechanism for requested aperiodic and periodic MUSIM gaps and network to grant UE the use of “keep solution”. The same request applies for all MUSIM gaps altogether (i.e. one bit indication). Signalling design is up to RAN2.
[bookmark: OLE_LINK35][bookmark: OLE_LINK36][bookmark: OLE_LINK29][bookmark: OLE_LINK30][bookmark: OLE_LINK21][bookmark: OLE_LINK24]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


[bookmark: OLE_LINK14][bookmark: OLE_LINK15][bookmark: OLE_LINK113][bookmark: OLE_LINK114][bookmark: OLE_LINK25][bookmark: OLE_LINK26]During last meeting, we have reach the agreement to introduce signalling to allow UE to request to use “keep solution” collision handling mechanism for requested aperiodic and periodic MUSIM gaps and network to grant UE the use of “keep solution”. But some companies wonder that if NW A rejects the request from UE, what can UE do when it has to keep both MUSIM gaps. For example, MUSIM gaps for AGC and for paging. 
[bookmark: OLE_LINK41][bookmark: OLE_LINK42][bookmark: OLE_LINK53][bookmark: OLE_LINK54][bookmark: OLE_LINK7][bookmark: OLE_LINK8][bookmark: OLE_LINK31][bookmark: OLE_LINK32][bookmark: OLE_LINK39][bookmark: OLE_LINK40]In our opinion, NW A may refuse UE’s request for “keep solution” due to the significant impact of keeping all MUSIM gaps on NW A's performance. UE can make concessions by further indicating which two MUSIM gaps to be kept. Considering that this has less impact on NW A, NW A may grant the use of “keep solution”. Some companies have also mentioned that UE can request the same priority for some of the MUSIM gaps. But we have the concern that keeping gaps by requesting the same priority may result in unreasonable priority configuration by NW A.
[bookmark: OLE_LINK45][bookmark: OLE_LINK46][bookmark: OLE_LINK43]However, even if UE requests to use the “keep solution” for specific gaps again, it still depends on NW A whether to grant UE’s request. Besides, introducing extra bits may be over-optimization. In order not to further complicate MUSIM gap collision handling, we support that UE just follow the priority based solution.
[bookmark: OLE_LINK16][bookmark: OLE_LINK20][bookmark: OLE_LINK27][bookmark: OLE_LINK28][bookmark: OLE_LINK44][bookmark: OLE_LINK51][bookmark: OLE_LINK52]Proposal 1: In order not to further complicate MUSIM gap collision handling, we support that when NW A rejects the ‘keep solution’ indication, UE just follow the priority based solution.
	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
Issue 2-2-2-5: Collision for aperiodic gaps
[bookmark: OLE_LINK37][bookmark: OLE_LINK38]Recommendations: 
Based on existing agreements, companies are encouraged to check any further clarification is needed based on current agreements. 


We understand that the agreement implies the aperiodic MUSIM gap has the highest priority (higher than the highest priority configured by NW). We can easily understand that if aperiodic gap only collides with MGs, MGs will always be dropped. And when aperiodic gap collides with other MUSIM gaps, it depends on whether to adopt the “keep solution”. 
[bookmark: OLE_LINK72][bookmark: OLE_LINK73][bookmark: OLE_LINK61][bookmark: OLE_LINK62][bookmark: OLE_LINK74][bookmark: OLE_LINK75]Furthermore, if the aperiodic gap collides with both periodic MUSIM gaps and Type-2 MG, the conclusion of Issue 2-3-1 also applies.
[bookmark: OLE_LINK84][bookmark: OLE_LINK85]Proposal 2: If the aperiodic gap collides with both periodic MUSIM gaps and Type-2 MG, the conclusion of Issue 2-3-1 also applies.
	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
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Figure 1
[bookmark: OLE_LINK17][bookmark: OLE_LINK18][bookmark: OLE_LINK131][bookmark: OLE_LINK132][bookmark: OLE_LINK57][bookmark: OLE_LINK58][bookmark: OLE_LINK2][bookmark: OLE_LINK3][bookmark: OLE_LINK125][bookmark: OLE_LINK126][bookmark: OLE_LINK115][bookmark: OLE_LINK116]As shown in Figure 1, when three gaps with different priorities collide (P1>P2>P3), and MUSIM gap1 and MUSIM gap2 follow the keep solution, while MG with the middle priority only collides with MUSIM gap1. Then P1 may cause confusion. Specifically, when MUSIM gap1 has been decided to be kept with MUSIM gap2, will it still be dropped due to its lower priority? 
If P5 is utilized, MUSIM gap1 will be dropped no matter based on option a or b. However, when gap1 is for AGC retuning and gap2 is for paging, if gap1 is dropped, gap2 will also not work. This is not what we expect to see.
[bookmark: OLE_LINK76][bookmark: OLE_LINK77]To prevent this from happening, we suggest that when “keep solution” is utilized, collided MUSIM gaps should follow the highest priority among them. That is, in Figure 1 MUSIM gap1’s priority will be treated as P1, and MG will be dropped by the priority based solution. Considering that aperiodic MUSIM gap does not have an explicit priority, but the agreement implies that aperiodic MUSIM gap has the highest priority, we’d like to further add that if there is an aperiodic gap, collision handling starts with the aperiodic gap.
[bookmark: OLE_LINK127][bookmark: OLE_LINK128][bookmark: OLE_LINK9][bookmark: OLE_LINK66][bookmark: OLE_LINK67][bookmark: OLE_LINK70][bookmark: OLE_LINK130][bookmark: OLE_LINK162][bookmark: OLE_LINK163][bookmark: OLE_LINK148][bookmark: OLE_LINK149]Observation 1: When keep solution and priority based solution need to be used together, P1 and P5 don’t work well.
[bookmark: OLE_LINK63][bookmark: OLE_LINK64][bookmark: OLE_LINK65][bookmark: OLE_LINK104][bookmark: OLE_LINK80][bookmark: OLE_LINK81][bookmark: OLE_LINK10][bookmark: OLE_LINK19][bookmark: OLE_LINK160][bookmark: OLE_LINK161]Proposal 3: when “keep solution” is used for MUSIM gaps, and when more than 2 gaps collide (including MUSIM and Type-2 gaps), all collided MUSIM gaps should follow the highest priority among them, and then collisions are resolved sequentially in order of decreasing priority, starting with the gap that has the highest priority.
· [bookmark: OLE_LINK55][bookmark: OLE_LINK56]If there is an aperiodic gap, start with the aperiodic gap.
3	Conclusion
In this paper we provided our views on how to handle MUSIM gap collisions:
[bookmark: OLE_LINK49][bookmark: OLE_LINK50]Proposal 1: In order not to further complicate MUSIM gap collision handling, we support that when NW A rejects the ‘keep solution’ indication, UE just follow the priority based solution.
[bookmark: _GoBack]Proposal 2: If the aperiodic gap collides with both periodic MUSIM gaps and Type-2 MG, the conclusion of Issue 2-3-1 also applies.
Observation 1: When keep solution and priority based solution need to be used together, P1 and P5 don’t work well.
Proposal 3: when “keep solution” is used for MUSIM gaps, and when more than 2 gaps collide (including MUSIM and Type-2 gaps), all collided MUSIM gaps should follow the highest priority among them, and then collisions are resolved sequentially in order of decreasing priority, starting with the gap that has the highest priority.
· If there is an aperiodic gap, start with the aperiodic gap.
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