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1. Introduction

In RAN #96 meeting, the revised WID on dual transmission/reception (Tx/Rx) Multi-SIM for NR was approved [1]. One of the objectives is to define RRM requirements for Rel-17 MUSIM gaps. In last RAN4 meeting, there is discussion on this topic and a WF was approved [2]. This contribution provides discussion on collisions between gaps and priority rules for MUSIM gaps.
2. Discussion 
In last meeting, there is dicussion on the scope of Rel-17 legacy gap. The agreement is that the scope of Rel-17 legacy gaps includes gaps configured via GapConfig or via GapConfig-r17 but without preConfigInd-r17 or ncsgInd-r17, and Pre-MG and NCSG. Focus on the collision between MUSIMG gaps and gaps configured via GapConfig or via GapConfig-r17 but without preConfigInd-r17 or ncsgInd-r17 in the first stage. Investigation on collision between MUSIM gaps and Pre-MG or NCSG will start after the study of Pre-MG/NCSG concurrent with legacy gaps in the Rel-18 feMG WI is stable; related conclusions from Rel-18 feMG WI should be re-checked for the collision handling between MUSIM gaps and pre-MG/NCSG. Based on above agreements, this contribution focus on the discussion between MUSIM gaps and gaps configured via GapConfig or via GapConfig-r17 but without preConfigInd-r17 or ncsgInd-r17.
In last meeting, it was agreed that the terminology agreed in Rel-18 FeMG will be re-checked in MUSIM gaps and no impact on scenarios and specification. In the disussion on Rel-18 FeMG, two terminologies were agreed. Type-1 MG which are gap(s) configured via GapConfig without suffix. Type-2 MG which are gap(s) configured via GapConfig-r17 without preConfigInd-r17 or ncsgInd-r17. These two terninologies can be resued for the discussion of MUSIM. The collision between MUSIM gaps and gaps configured via GapConfig or via GapConfig-r17 but without preConfigInd-r17 or ncsgInd-r17 can be simplified as collision between MUSIM gaps and Type-1 MG(s) or Type-2 MG(s)
Proposal 1: if the terminology agreed in Rel-18 FeMG is reused for MUSIM discussion, Type-1 MG can be used for the gaps configured via GapConfig, Type-2 MG can be used for the gaps configured via GapConfig-r17 but without preConfigInd-r17 or ncsgInd-r17.
For the definition of collision between MUSIM gaps and legacy gaps, it was agreed that the definition of gap collision and corresponding proximity condition specified under concurrent gaps can be reused for collision between MUSIM gap and gaps configured via GapConfig or via GapConfig-r17 but without preConfigInd-r17 or ncsgInd-r17. For the collision definition between Pre-MG/NCSG and MUSIM gaps, related conclusions from Rel-18 feMG WI should be re-checked. According to the discussion on Rel-18 feMG in last meeting, there are some initial agreements, but also have candidate options for further study. The situation is not stable, can be discussed in later stage.

In last meeting, RAN 4 agrees to introduce priority for MUSIM gaps, but the details are FFS. In Rel-17, for concurrent gaps, the priority is configured by network. This approach can be reused for MUSIM gaps. Priority fileld will be introduced for MUSIM gaps, and the priority is up to network configuration. Some companies suggest to have default priority for MUSIM gaps. This way can also make sure that network and UE are alliged on the priority, but it is less flexibility. From our point of view, we do not see the necessity to have fixed priority for MUSIM gaps. It is preferred to have priority configured by network.

Proposal 2: it is proposed that the priority of MUSIM gaps is configured by network, similar like Rel-17 cocurrent gaps.

Another issue is about solutions for collision between MUSIM gap and legacy measurement gap. In Rel-17 concurremt gaps with two gaps, the collison issue is solved by the priority rule. In case of collision between two measurement gap occasions, the UE shall perform measurements in the occasion of the measurement gap with higher priority, and the occasion of the measurement gap with lower priority shall be dropped. Similar approach can be used for the collisions handling between MUSIM gap and legacy measurement gap. 

Proposal 3: it is proposed that priority rule introduced in Rel-17 concurrent gaps is reused for collisions handling between MUSIM gap and legacy measurement gap.

According to RAN2 design, up to 4 gaps can be configured for MUSIM. It is possible there is collision between MUSIM gaps. As for the definition of collision between different MUSIM gaps, in our understanding, it is similar as other collision between gaps. The definition of collison for concurrent gaps could be reused for MUSIM gaps. In detail, two MUSIM gap occasions are considered colliding if at least one of the following conditions is met: the two occasions are fully or partially overlapping in time domain, or the distance between the two occasions is equal to or smaller than [4] ms.
Proposal 4: it is proposed that the definition of collison for Rel-17 concurrent gaps is reused for the collision between different MUSIM gaps.

In Rel-17 concurremt gaps with two gaps, the collison issue is solved by the priority rule. In case of collision between two measurement gap occasions, the UE shall perform measurements in the occasion of the measurement gap with higher priority, and the occasion of the measurement gap with lower priority shall be dropped. In our initial understanding, similar approach can be used for MUSIM, if there is collision between different MUSIM gaps, the priority rule can be used. However, according to the discussion in last meeting, some companies suggest that MUSIM gaps could be kept when different MUSIM gaps collide since MUSIM gaps are requested by UE and even though mutiple MUSIM gaps are used for different purpose but on the same frequency carrier. Taking above situation into account, we are open for further discussion.
3. Conclusion
This contribution provides discussion on collisions between gaps and priority rules for MUSIM gaps. The proposals are:
Proposal 1: if the terminology agreed in Rel-18 FeMG is reused for MUSIM discussion, Type-1 MG can be used for the gaps configured via GapConfig, Type-2 MG can be used for the gaps configured via GapConfig-r17 but without preConfigInd-r17 or ncsgInd-r17.

Proposal 2: it is proposed that the priority of MUSIM gaps is configured by network, similar like Rel-17 cocurrent gaps.

Proposal 3: it is proposed that priority rule introduced in Rel-17 concurrent gaps is reused for collisions handling between MUSIM gap and legacy measurement gap.

Proposal 4: it is proposed that the definition of collison for Rel-17 concurrent gaps is reused for the collision between different MUSIM gaps.
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