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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.

Discussion 
	Issue 2-1-4-1: Constraints on MUSIM gap priority configuration from NW A

Proposals

P1: NW A maintains the same relative priorities requested by the UE; The configured priority level may or may not be the same as that requested by UE. (Apple ChinaTelecom xiaomi Qualcomm vivo Huawei Nokia MTK)

P1-1: NW A will keep the same relative priority order indicated by a UE however when one or multiple or all MUSIM gap’s MGRP less than a threshold, NW A will not keep the relative order for those MUSIM gaps or all MUSIM gaps (vivo)

P1-2: If UE has requested more than 1 MUSIM gap with different priorities, the network will follow the MUSIM gap priority, at least according to the relative order of the requested MUSIM gap priorities (Nokia)
P2: When MUSIM gaps with equal priority is allowed, if UE requests two MUSIM gaps with the same priority X and if the network configures both gaps, then both gaps must be assigned a common priority X’. X’ may or may not be equal to X. (Qualcomm)

P2-1: Support P2 if equal priority is considered as the condition to apply keep solution (oppo)

P3: If network A cannot fulfill the priority configuration requested by UE for MUSIM gaps, it may choose not to configure one or more of the MUSIM gaps. (Qualcomm Nokia) 

P4: No need to discuss further constraints on MUSIM gap priority configuration for NW A. (CMCC Ericsson ZTE)

Note: RAN2’s agreement:

1.
When requesting periodic MUSIM gap(s), UE indicates priority values (using R17 IE definition) for all or a subset periodic MUSIM gaps.

2.
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.

Recommendations: 

Based RAN2’s agreement, close this issue
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


In last meeting, RAN2 reply LS MUSIM gap priorities was sent to RAN4, the details are duplicated as following.

	RAN2 reply LS (R2-2309278)

1. Overall Description:

RAN2 thanks RAN4 for the LS on R17 MUSIM gap priority.
Based on the LS on R17 MUSIM gap priority, RAN2 has discussed and achieved the following agreements on priority for MUSIM gaps in RAN2#121bis-e meeting:

4: The existing IE GapPriority-r17 is re-used to configure the priority for periodic MUSIM gap. 

RAN2 further achieved the following agreements in RAN2#123 meeting.

1.
When requesting periodic MUSIM gap(s), UE indicates priority values (using R17 IE definition) for all periodic MUSIM gaps.

2.
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.

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. That means that UE requests the network of gap priority preferences for all of periodic MUSIM gaps using the existing R17 gap priority information (i.e. it cannot only include a subset). 
Based on the above agreements, the UE requests the network of gap priority preferences for all of periodic MUSIM gaps using the existing R17 gap priority information. The network can configure the priority for periodic MUSIM gaps, and the network may provide the priority values that are different from what the UE indicated. If network doesn’t configure the relative priorities among MUSIM gaps as indicated by the UE, UE behavior is not specified.

2. Actions:

To RAN4

ACTION: RAN2 respectfully asks RAN4 to take the above information into account in future work.


According to RAN2 reply LS, a misallignment between RAN2 and RAN4 agreements is observed. In RAN4 #106 meeting [5], it was agreed that UE can optionally indicate its preferred priority for all or a subset MUSIM gaps. However, RAN2 agreements shows that the UE shall always request priorities for all of its requested periodic MUSIM gaps. That means that UE requests the network of gap priority preferences for all of periodic MUSIM gaps using the existing R17 gap priority information (i.e. it cannot only include a subset). According to our analysis, no benifit is observed to only request priority for a subset MUSIM gaps, it is proposed to follow RAN2 agreements.

Observation 1: for priority request for MUSIM gaps from UE side, there is misallignment between RAN2 and RAN4 agreements

In RAN4 #106 meeting, it was agreed that UE can optionally indicate its preferred priority for all or a subset MUSIM gaps. 
According to RAN2 design, UE shall always request priorities for all of its requested periodic MUSIM gaps, which means that UE cannot only include a subset
Proposal 1: for priority request for MUSIM gaps from UE side, it is proposed to follow RAN2 agreements that UE shall always request priorities for all of its requested periodic MUSIM gaps.     
In May meeting, for collision handling between different MUSIM gaps, it was agreed to define two solutions: Priority based solution (i.e., network controls the MUSIM gaps priority) and “Keep” solution (i.e., keep all collided MUSIM gaps). In last meeting, it was agreed 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”. The same request applies for all MUSIM gaps altogether (i.e. one bit indication). Details is left to RAN2. NW A sends feedback to UE to let UE know NW A’s decision on “keep solution” request. When “keep solution” is used, the UE keep all colliding MUSIM gaps irrespective of the priority of the MUSIM gaps. 
One of the related open issues is the UE behaviour when “keep solution” is indicated by UE but NW A rejects the “keep solution” indication. In our view, Priority based solution is the default solution, which is introduced from Rel-17. If UE do not request “keep solution” or NW A rejects the “keep solution” indication, priority rule shall be used to handle the gap collision. It is not preferred to left to UE implementation when “keep solution” is indicated by UE and NW A rejects the “keep solution” indication. One reason is that priority solution can solve the colision issue, since“Equal priority” is not allowed (UE will not request equal priority and NW A will not allocate equal priority). The other consideration is that, left to UE implementation means network has no information which gap will be used for measurement and which gap will be dropped, which results in all the gaps cannot be scheduled. However, with priority rule, it is clear between network and UE that which gap are in use, and which gap are not used for measurement and can be scheduled, which is benificial for throughput.

Proposal 2: when “keep solution” is indicated by UE and NW A rejects the “keep solution” indication, priority solution is in use. 
Conclusion

This contribution provides discussion on collisions between gaps and priority rules for MUSIM gaps. The proposals are:

Observation 1: for priority request for MUSIM gaps from UE side, there is misallignment between RAN2 and RAN4 agreements

In RAN4 #106 meeting, it was agreed that UE can optionally indicate its preferred priority for all or a subset MUSIM gaps. 
According to RAN2 design, UE shall always request priorities for all of its requested periodic MUSIM gaps, which means that UE cannot only include a subset
Proposal 1: for priority request for MUSIM gaps from UE side, it is proposed to follow RAN2 agreements that UE shall always request priorities for all of its requested periodic MUSIM gaps.     
Proposal 2: when “keep solution” is indicated by UE and NW A rejects the “keep solution” indication, priority solution is in use. 
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