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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
Regarding Rel-17 MUSIM gap priorities in Rel-18 MUSIM WI [1], we have achieved below agreements.
	RAN2#123 meeting:
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.
Send LS to RAN4 informing them of this agreement. Offline 203 (LGE).


In this contribution, we will discuss the open issues for MUSIM gap priority.
2. Discussion
2.1.  Gap collision handling mechanism
An RAN4 LS [2] is received regarding the gap collision handling mechanism. RAN4 defined two solutions for collision handling between different MUSIM gaps:
1) Priority-based solution (i.e., network controls the MUSIM gaps priority). The lower priority will be dropped in case of gap collision.
2) “Keep” solution (i.e., keep all collided MUSIM gaps). When “keep solution” is used, the UE keeps all colliding MUSIM gaps irrespective of the priority of the MUSIM gaps.
RAN4 also made agreements regarding the mechanism to select and/or switch between the solutions, which will require RAN2 signalling design.
	· Agreements (in RAN4#108)
· 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.


Based on RAN4 agreement, UE can request to use “keep solution” collision handling mechanism by one-bit indication for all requested aperiodic and periodic MUSIM gaps. This one-bit indication can be conveyed by the UAI message, e.g. add a new musim-KeepGapRequest-r18 field in MUSIM-Assistance-v18xy IE. 
	MUSIM-Assistance-v18xy ::=              SEQUENCE {
musim-GapPriorityPreferenceList-r18           MUSIM-GapPriorityPreferenceList-r18     OPTIONAL,
musim-KeepGapRequest-r18                     ENUMERATED {true}        OPTIONAL,
    musim-CapRestriction-r18                      MUSIM-CapRestriction-r18     OPTIONAL
}



Proposal 1: Add a filed musim-KeepGapRequest-r18 in MUSIM-Assistance-v18xy IE, which is used for UE to request to keep all colliding MUSIM gaps irrespective of the priority of the MUSIM gaps in the UAI message.
The Network accordingly configures the UE whether to use “keep solution” for MUSIM gaps via one-bit indication. e.g. add a new musim-KeepGap-r18 field in MUSIM-GapConfig-r17 IE.
	MUSIM-GapConfig-r17 ::=                  SEQUENCE {
	musim-GapToReleaseList-r17       SEQUENCE (SIZE (1..3)) OF MUSIM-GapId-r17               OPTIONAL, -- Need N
	musim-GapToAddModList-r17        SEQUENCE (SIZE (1..3)) OF MUSIM-Gap-r17             OPTIONAL, -- Need N
	musim-AperiodicGap-r17           MUSIM-GapInfo-r17                OPTIONAL, -- Need N
   ...,
    [[
	musim-GapPriorityToAddModList-r18        SEQUENCE (SIZE (1..3)) OF GapPriority-r17             OPTIONAL,
musim-KeepGap-r18                     ENUMERATED {true}        OPTIONAL
    ]]
}



Proposal 2: Add a filed musim-KeepGap-r18 in MUSIM-GapConfig-r17 IE in RRC Reconfiguration message, which is used to indicate the UE whether to keep all colliding MUSIM gaps irrespective of the priority of the MUSIM gaps.
Furthermore, UE could be allowed to request the using of “keep solution” if UE is configured to provide gap priority preference. Since the gap priority and the using of “keep solution” are used for gap collision handling, it’s unnecessary to separately enable each reporting.
Proposal 3: UE is allowed to request the using of “keep solution” if UE is configured to provide gap priority preference.
2.2. MN-SN MUSIM gap coordination
In RAN2#121bis-e meeting, the below agreements were achieved for MN-SN MUSIM gap coordination:
1: The UE is only allowed to provide MUSIM assistance information for Rel-17 MUSIM gap preference to NR MN and NR MN configures the UE with Re-17 MUSIM gap(s). This requires no specification impacts.
Use inter-node messages to convey Rel-17 MUSIM gap configuration from MN to SN in NW A when UE is in NR-DC.
Beside the above Rel-17 requirement, Rel-18 MUSIM adds new functions, including MUSIM gap priority information, gap collision solution, e.g. keep solution or discard solution based on gap priority. MN should send MUSIM gap configuration to SN, including MUSIM gap priority configuration, and the indication to keep all colliding MUSIM gaps irrespective of the priority of the MUSIM gaps, which is used to align the gap collision handling between MN and SN. 
One simple solution is to carry the above information in CG-ConfigInfo-v18xy-IEs via MUSIM-GapConfig-r17 in CG-ConfigInfo Message.
	CG-ConfigInfo-v18xy-IEs ::=             SEQUENCE {
    musim-GapConfigInfo-v18xy                 MUSIM-GapConfig-r17                          OPTIONAL,
    nonCriticalExtension                    SEQUENCE {}                                  OPTIONAL
}



Proposal 4: MN signals the MUSIM gap configuration to SN, including MUSIM gap pattern, gap priority, and the indication to keep all colliding MUSIM gaps irrespective of the priority of the MUSIM gaps.
2.3. MUSIM gap priority preference reporting
RAN4 discussed the remaining issue captured in the previous LS (R4-2303249) regarding the priority of aperiodic MSUIM gap and made the following agreement:
RAN4 made the following agreement [2] regarding the priority of aperiodic MSUIM gap:
	· Agreement (in RAN4#108)
· 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


In case priority-based gap collision solution is applied, aperiodic MUSIM gap is always kept (not dropped). Therefore, the aperiodic MUSIM gap always has the highest priority by default, which is not explicitly configured by the NW.  Then, below open issue in the running CR[3] can be closed.
	Editor’s Note: FFS musim-GapPriorityToAddModList-r18 is for aperodic MUSIM gap. 


Then we propose that:
Proposal 5: “Editor’s Note: FFS musim-GapPriorityToAddModList-r18 is for aperodic MUSIM gap.” is removed from the TS38.331 running CR.
In Rel-17, if allowed, UE can provide MUSIM gap preference in the UAI message to assist the NW A in configuring MUSIM gaps. In Rel-18, UE should naturally report MUSIM gap(s) priority preference together with MUSIM gap preference.
Observation 1: MUSIM gap priority preference is transmitted together with MUSIM gap preference.
There is an open issue in the TS 38.331 running CR [3]:
Editor note:	FFS whether prohibit timer is needed for the signaling of MUSIM gap(s) priority preference.
The musim-GapProhibitTimer was introduced for Rel-17 MUSIM gap preference reporting. If MUSIM gap priority preference is transmitted together with MUSIM gap preference, we can reuse musim-GapProhibitTimer for the MUSIM gap(s) priority preference reporting. That means, no additional prohibit timer is needed for the signaling of MUSIM gap(s) priority preference.
Proposal 6: The prohibit timer musim-GapProhibitTimer is reused for the signaling of MUSIM gap priority preference.
3. Conclusion
In this paper, the following observation and proposals are given:
Observation 1: MUSIM gap priority preference is transmitted together with MUSIM gap preference.
Proposal 1: Add a filed musim-KeepGapRequest-r18 in MUSIM-Assistance-v18xy IE, which is used for UE to request to keep all colliding MUSIM gaps irrespective of the priority of the MUSIM gaps in the UAI message.
Proposal 2: Add a filed musim-KeepGap-r18 in MUSIM-GapConfig-r17 IE in RRC Reconfiguration message, which is used to indicate the UE whether to keep all colliding MUSIM gaps irrespective of the priority of the MUSIM gaps.
Proposal 3: UE is allowed to request the using of “keep solution” if UE is configured to provide gap priority preference.
Proposal 4: MN signals the MUSIM gap configuration to SN, including MUSIM gap pattern, gap priority, and the indication to keep all colliding MUSIM gaps irrespective of the priority of the MUSIM gaps.
Proposal 5: “Editor’s Note: FFS musim-GapPriorityToAddModList-r18 is for aperodic MUSIM gap.” is removed from the TS38.331 running CR.
Proposal 6: The prohibit timer musim-GapProhibitTimer is reused for the signaling of MUSIM gap priority preference.
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