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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
The below objective was agreed in [1] in Rel-18 MUSIM WI.
	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) 


In this contribution, we will provide our initial consideration on the solutions for MUSIM gap collision handling. 
2. Discussion
In NR Rel-17 specification, gap patterns particularly for MUSIM purpose were introduced. However, corresponding RRM requirements are not specified due to lack of RAN4 TUs for Rel-17 MUSIM WI.  For the RRM requirements for Rel-17 MUSIM gaps, the key issue before defining requirements is to resolve gap collision issue. 
Regarding gap collision handling, in the WI, gap collision handling solutions should be studied for the following 3 cases:
· 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
The detailed solution for collision gap handling is under discussion in RAN4 and RAN2. In Rel-17, The IE GapPriority is used to identify the priority of a gap configuration for concurrent gaps.
GapConfig-r17 ::=                   SEQUENCE {
    measGapId-r17                       MeasGapId-r17,
    gapType-r17                         ENUMERATED {perUE, perFR1, perFR2},
    gapOffset-r17                       INTEGER (0..159),
    mgl-r17                             ENUMERATED {ms1, ms1dot5, ms2, ms3, ms3dot5, ms4, ms5, ms5dot5, ms6, ms10, ms20},
    mgrp-r17                            ENUMERATED {ms20, ms40, ms80, ms160},
    mgta-r17                            ENUMERATED {ms0, ms0dot25, ms0dot5, ms0dot75},
    refServCellIndicator-r17            ENUMERATED {pCell, pSCell, mcg-FR2}                                 OPTIONAL,   -- Cond NEDCorNRDC
    refFR2-ServCellAsyncCA-r17          ServCellIndex                                                       OPTIONAL,   -- Cond AsyncCA
    preConfigInd-r17                    ENUMERATED {true}                                                   OPTIONAL,   -- Need R
    ncsgInd-r17                         ENUMERATED {true}                                                   OPTIONAL,   -- Need R
    gapAssociationPRS-r17               ENUMERATED {true}                                                   OPTIONAL,   -- Need R
    gapSharing-r17                      MeasGapSharingScheme                                                OPTIONAL,   -- Need R
    gapPriority-r17                     GapPriority-r17                                                     OPTIONAL,   -- Need R
    ...
}

GapPriority-r17 ::=                       INTEGER (1..maxNrOfGapPri-r17)

Basically, the priority based solution defined in Rel-17 concurrent gap can be considered for MUSIM gap related collision handling. In detail, priorities can be configured to each gap pattern, no matter of this gap pattern is used for which feature. When two or more gap collide, only the highest priority gap is kept and all other gaps are dropped. To support this solution, the network needs to configure priorities for MUSIM gaps, and may configure priorities for legacy measurement gaps in Rel-17 way. 
Proposal 1: The priority of MUSIM gap is configured by the network. 
Proposal 2: Priority based solution is used for gap collision handling between MUSIM gap and legacy measurement gaps, and between different MUSIM gaps.
For case 1 and 3, the detailed definition of gap priorities can be up to RAN4 discussion. For case 2, the collisions handling between MUSIM gap and SMTC can also wait for RAN4 conclusion.
In addition, one issue is identified regarding priority assignment for MUSIM Gaps. When the priority is all assigned by NW A for MUSIM gaps, under the current signalling framework, which might lead to missing significant activities in NW B. In detail, the issue is network A has no idea on what are the purpose of MUSIM gaps and how these MUSIM gaps are used by the network B. However when a UE applies for MUSIM gaps, the UE will have relative information otherwise that UE cannot determine how to apply for MUSIM gap, for example, how many periodic MUSIM gaps to be applied, which gap pattern to be used and whether to apply for an aperiodic gap or not. Hence such information at UE side or UE’s preference can be indicated to the network A to facilitate the priority assignment of MUSIM gaps. From signaling perspective, UE already can provide MUSIM gap preference in UAI message to assist the NW A to configure MUSIM gaps.  UE can further provide gap priority preference information for MUSIM gaps if priority based solution is agreed. 
Proposal 3: UE provides gap priority preference information for MUSIM gaps to the network. 

3. Conclusion
In this paper, the following proposals are given:
Proposal 1:	The priority of MUSIM gap is configured by the network. 
Proposal 2:	Priority based solution is used for gap collision handling between MUSIM gap and legacy measurement gaps, and between different MUSIM gaps.
Proposal 3:	UE provides gap priority preference information for MUSIM gaps to the network.
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