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Introduction
At RAN 95 meeting the revised WI “Dual Transmission/Reception (Tx/Rx) Multi-SIM for NR” [1] was approved. The objectives are: 

1. Enhancements for MUSIM procedures to operate in RRC_CONNECTED state simultaneously in NW A and NW B. [RAN2, RAN3, RAN4].
· Specify mechanism to indicate preference on temporary UE capability restriction and removal of restriction (e.g. capability update, release of cells, (de)activation of configured resources) with NW A when UE needs transmission or reception (e.g., start/stop connection to NW B) for MUSIM purpose
· RAT Concurrency: Network A is NR SA (with CA) or NR DC. Network B can either be LTE or NR.
· Applicable UE architecture: Dual-RX/Dual-TX UE

The work item shall identify whether the WI will have RAN3 or RAN4 impacts by RAN#99 [RAN2].

2. Define RRM requirements for Rel-17 MUSIM gaps [RAN4, RAN2]
· Define RRM requirements for Rel-17 MUSIM gaps [RAN4, RAN2]
· The following MUSIM gap requirements are considered 
· Measurements in Network A
· Measurements in Network B in RRC idle/inactive
· Note: it is up to RAN4 decision whether to define requirements for Network B.
· Identify and specify, if needed, solutions for MUSIM gap collision handling for the following cases [RAN4, RAN2]
· Case 1: Collisions between MUSIM gap and legacy measurement gap (i.e., Rel-15 to Rel-17 measurement gaps)
· Case 2: Collisions between MUSIM gap and SMTC
· Case 3: Collisions between different MUSIM gaps
· Note: RAN2 work can be triggered by RAN4 LS only, if needed
· Identify impacts on L1 measurements, RLM/BFD and L3 measurements and specify corresponding UE requirements, if necessary, when MUSIM gap(s) are configured, for the following scenarios [RAN4]
· Only MUSIM gap(s) are configured
· MUSIM gap(s) and legacy measurement gap are configured
· Note: requirements are applicable to MUSIM gaps defined in Rel-17 MUSIM WI (LTE_NR_MUSIM) 
The RAN4 part has been discussed for a few meeting and recent agreements can be found at [2], [3], [4], [5] and [6]. In this contribution we provide our further considerations on priority and gap collision handling for this WI.
Discussion
MUSIM gap priority configuration
On 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
It was agreed that “keep solution” was indicated by UE signalling when a UE wants to use this solution. Logically the intention to allow UE indicates MUSIM gap’s priority and whether “keep solution” or priority based solution to be used through UAI is due to UE’s awareness of NW B’s status, which is hard to be learned by NW A. It is not clear the scenario when UE indicates to use “keep solution” and NW A does not grant it. One possible solution is when “keep solution” is indicated by UE and it is not granted by NW A, priority based solution will be used as an alternative. Although it is ok to have this solution, the scenario where the NW A does not grant the “keep solution” when a UE request it is rare and should not be encouraged, hence “no requirement specified for this scenario” is also ok.
[bookmark: _GoBack]Proposal 1: For the issue on UE behavior when “keep solution” is indicated by UE and NW A rejects the ‘keep solution’ indication, P2 is ok. 
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)
For issue 2-2-4, firstly to our understanding it is a RAN2 issue. Furthermore, in our view the suggestion from P1, i.e., the new aperiodic request will overwrite the old one when the old one is still pending, is ture. However it is also no need be captured in RAN2’s spec. 
Proposal 2: For issue 2-2-4, it is RAN2 issue.  

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)
For the issue of 2-2-5, since the logic of “keep solution” is the UE can handle the gap collision, it is reasonable to assume the UE can be scheduled in the distance (larger than 0ms and no more than 4ms) between two consecutive MUSIM gaps. However when the gap is too small maybe it is difficult to have any scheduling. It is suggested that when the [x]< distance <= 4ms, the UE can be scheduled. Otherwise it can also be indicated that the UE cannot be scheduled within this distance. 
Proposal 3: When [x]< distance <= 4ms, the UE can be scheduled, where the distance is the non-physical overlapping part between two consecutive MUSIM gaps and 0<distance <= 4ms. Or the UE cannot be scheduled within this distance. 

On collision between MUSIM and legacy gaps
Issue 2-3-1 Clarifications on collision between Type-2 MG and MUSIM 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)
Based on agreement in [5] where “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)”, agreement in [6] for issue 2-3-1-1 and 2-3-1-2 is clear enough to cover the aperiodic case and no further clarification is needed. 
Proposal 4: For aperiodic MUSIM gaps, agreement in [6] for issue 2-3-1-1 and 2-3-1-2 is sufficient to cover collision cases where an aperiodic MUSIM involves. 

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)
· [bookmark: _Hlk149335113]P2-1; (Huawei Ericsson vivo MTK Qualcomm)
· P2-2: No requirements RAN4 to prioritize the gap with longer MGRP when: 1. Any of the collision gaps is Type-1 MG 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
Regarding issue 2-3-2, based on majority view it is preferred to use P2 and P2-2 as the solution for the collision between MUSIM gaps and Type-1/2 measurement gap without priority assignment since even for Type-2 gap, when UE only request one type-2 gap, the network A may not allocate a priority to that Type-2 gap as well. In addition, the scenario only applies for the scenario when priorities for MUSIM gaps are assigned. For Rel-18 MUSIM gaps without assigned priority, it is the same as that of Rel-17 MUSIM gaps and Rel-17 requirements, i.e., no requirements, should be used no matter whether priority is assigned for measurement gaps.    
Proposal 5: Collision between MUSIM gaps with assigned priority and measurement gaps without assigned priority is handled based on MGRP of these collided gaps. 
The gap pattern with longer MGRP implicitly has higher priority. In case of collision between multiple MUSIM and measurement gap occasions, collisions between gaps are resolved sequentially in order of decreasing MGRP, starting with the gap that has the longest MGRP. When “keep solution” is granted, UE keeps all remaining non-dropped colliding periodic and aperiodic MUSIM gaps.
Proposal 6: For collision between MUSIM gaps and any measurement gap without assigned priority involved, no requirements shall not apply when any two gap patterns in this collision have the same MGRP.

For Rel-18 MUSIM gaps, priority for MUSIM gaps could be configured by NW A. If NW A does not configure priority for Rel-18 MUSIM gaps, the Rel-18 MUSIM gaps are completely identical to that of Rel-17 MUSIM gaps. Under this circumstance, no requirements will apply for these configured Rel-18 MUSIM gaps, just like what is defined in Rel-17
Proposal 7: If priorities are not assigned for Rel-18 MUSIM gaps, no requirements apply.   

Conclusion
In this contribution, we provide our considerations on the collisions between gaps and priority rules part of RRM requirements for R17 MUSIM gaps and have the following observations and proposals:
Proposal 1: For the issue on UE behavior when “keep solution” is indicated by UE and NW A rejects the ‘keep solution’ indication, either P1 or P2 is ok. 
Proposal 2: For issue 2-2-4, it is RAN2 issue.  
Proposal 3: When [x]< distance <= 4ms, the UE can be scheduled, where the distance is the non-physical overlapping part between two consecutive MUSIM gaps and 0<distance <= 4ms. Or the UE cannot be scheduled within this distance. 
Proposal 4: For aperiodic MUSIM gaps, agreement in [6] for issue 2-3-1-1 and 2-3-1-2 is sufficient to cover collision cases where an aperiodic MUSIM involves. 
Proposal 5: Collision between MUSIM gaps and measurement gaps without assigned priority is handled based on MGRP of these collided gaps. 
The gap pattern with longer MGRP implicitly has higher priority. In case of collision between multiple MUSIM and measurement gap occasions, collisions between gaps are resolved sequentially in order of decreasing MGRP, starting with the gap that has the longest MGRP. When “keep solution” is granted, UE keeps all remaining non-dropped colliding periodic and aperiodic MUSIM gaps.
Proposal 6: For collision between MUSIM gaps and any measurement gap without assigned priority involved, no requirements shall not apply when any two gap patterns in this collision have the same MGRP.
Proposal 7: If priorities are not assigned for Rel-18 MUSIM gaps, no requirements apply.   
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