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1. Introduction
In the R17, the network does not configure MUSIM gap together with concurrent measurement gap or preconfigured measurement gap for positioning. In the R18, RAN4 has agreed to add priority for the MUSIM Gap in [1] as below:
	· Introduction of priorities for periodic MUSIM gaps 
· Each periodic MUSIM gap can be assigned with a different priority
· The priority level of MUSIM gap(s) shall be configured to be comparable to priority level of NW A’s Type-2 MGs
· MUSIM gap and Type-2 MG cannot be configured with the same priority 
· The priority level of MUSIM gaps should be configured/allocated by NW A
· When requesting periodic MUSIM gap(s) UE can provide an assistance information for gap priority selection
· UE can optionally indicate its preferred priority for all or a subset MUSIM gaps
· It is up to NW A on how to use this information
 Definition of Type-2 MG: Gap(s) configured via GapConfig-r17 without preConfigInd-r17 or ncsgInd-r17
RAN4 is still discussing whether priority for aperiodic MUSIM gap needs to be introduced.


In this chapter, we discuss its impact to the RAN2 spec from the below 3 aspects
· The impact to the OtherConfig and the UE capability;
· The impact to the UE assisatance information reporting;
· The impact to the MUSIM scheduling Gap configuration.
Note: In this paper, we focus on the periodic MUSIM gap, for the aperiodic, RAN2 can wait for RAN4’s further progress.
2. Gap priority
2.1 Impact to the OtherConfig and the UE Capability
Normally, the UE would report the assistance information according to the network’s configuration, e.g. the musim-GapAssistanceConfig was defined as below:
OtherConfig-v1700 ::=                   SEQUENCE {
    musim-GapAssistanceConfig-r17       SetupRelease {MUSIM-GapAssistanceConfig-r17}  OPTIONAL, -- Need M
MUSIM-GapAssistanceConfig-r17 ::= SEQUENCE {
    musim-GapProhibitTimer-r17        ENUMERATED {s0, s0dot1, s0dot2, s0dot3, s0dot4, s0dot5, s1, s2, s3, s4, s5, s6, s7, s8, s9, s10}
}
For the MUSIM gap priority reporting, it shall also be reported based on the network’s instruction. If the UE report the MUSIM Gap priority without network’s instruction, such priority information are even unreadable for the network that does not support MUSIM Gap priority feature, which would leads to unnecessary signaling bits wasting. Thus an MUSIM Gap Priority Indication shall be included in the OtherConfig. 
Proposal 1: Include a MUSIM Gap Priority Indication (e.g. musim-GapPriorityConfig-r18) in the OtherConfig-v1800. 
OtherConfig-v1800 ::=                   SEQUENCE {
	musim-GapPriorityConfig-r18  ENUMERATED {true}                    OPTIONAL, -- Need R
}
Obviously, when the network configure musim-GapPriorityConfig-r18, the musim-GapAssistanceConfig-r17 shall also be included.
Proposal 1a: When the network configure musim-GapPriorityConfig-r18, the musim-GapAssistanceConfig-r17 shall also be included.
For the impact to the UE capability, as legacy, the network need to know the UE’s capability before any configuration on the UE assistance information reporting, thus the UE shall also indicate whether it supports the MUSIM Gap Priory reporting in the UE capability message.
Proposal 2: The UE shall indicate whether it supports the MUSIM Gap Priory reporting in the UE capability.
2.2 Impact to the UE Assistance Information Reporting
According to the RAN4’s agreement, UE can optionally indicate its preferred priority for all or a subset MUSIM gaps. 
UEAssistanceInformation-v1700-IEs ::= SEQUENCE {
    ul-GapFR2-Preference-r17              UL-GapFR2-Preference-r17              OPTIONAL,
musim-Assistance-r17                  MUSIM-Assistance-r17                  OPTIONAL,
/*****omit the other parts*******/}
MUSIM-Assistance-r17 ::=              SEQUENCE {
    musim-PreferredRRC-State-r17          ENUMERATED {idle, inactive, outOfConnected}     OPTIONAL,
    musim-GapPreferenceList-r17           MUSIM-GapPreferenceList-r17                     OPTIONAL
}
MUSIM-GapPreferenceList-r17 ::= SEQUENCE (SIZE (1..4)) OF MUSIM-GapInfo-r17
The priority assistance information would assist the network to determine the gap priority when there is a collision between the different MUSIM Gaps or between the MUSIM gaps and the Type-2 MG. Thus at the UE side, the UE shall report the priority info only when there was any related Gap collision.
Proposal 3: The UE report the MUSIM gap priority info only when there was any gap collision between the different MUSIM Gaps and/or between the MUSIM gaps and the Type-2 MGs.
To report the Gap priority for each Gap, a parallel priority list can be added in the R18 as below.
UEAssistanceInformation-v1800-IEs ::= SEQUENCE {
	musimGap-Assistance-r18                  MUSIMGap-Assistance-r18                 OPTIONAL, 
}
MUSIMGap-Assistance-r18 ::=              SEQUENCE {
    musim-GapPriorityList-r18           MUSIM-GapPriorityList-r18                     OPTIONAL
}
--The first element indicates the priority of the first periodic Gap （FFS on the aperiodic Gap） in the musim-GapPreferenceList-r17, the second indicates the priority of the second one and so on
MUSIM-GapPriorityList-r18 ::= SEQUENCE (SIZE (1..3)) OF MUSIM-GapPriority-r18   
MUSIM-GapPriority-r18 ::=              SEQUENCE {
   gapPriority           GapPriority-r17                    OPTIONAL
}
Obviously, when the UE report the musimGap-Assistance-r18, the musim-GapPreferenceList-r17 shall also be included. For the aperiodic Gap, RAN2 can wait for RAN4’s further conclusion.
Proposal 4: A parallel gap priority list can be added in R18 (e.g. musimGap-Assistance-r18) to indicate the priority of periodic Gap that include in the musim-GapPreferenceList-r17. When the UE report the musimGap-Assistance-r18, the musim-GapPreferenceList-r17 shall also be included.
2.3 Impact to the MUSIM Scheduling Gap Configuration
Based on the above 2 sub-chapters, once the network received the MUSIM Gap assistance information, as agreed in the RAN4 below, the network can assign the priorities to the MUSIM gaps based on its implementation.
	· Each periodic MUSIM gap can be assigned with a different priority
· The priority level of MUSIM gap(s) shall be configured to be comparable to priority level of NW A’s Type-2 MGs
· MUSIM gap and Type-2 MG cannot be configured with the same priority 
· The priority level of MUSIM gaps should be configured/allocated by NW A
RAN4 is still discussing whether priority for aperiodic MUSIM gap needs to be introduced.


Based on this, similar to the UE assistance information reporting, a parallel list can be added to configure the MUSIM gap priority as below:
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-GapPriorityList-r18           MUSIM-GapPriorityList-r18          OPTIONAL, -- Need N]]
}
--The first element indicates the priority of the first periodic Gap （FFS on the aperiodic Gap） in the musim-GapToAddModList-r17, the second indicates the priority of the second one and so on
MUSIM-GapPriorityList-r18 ::= SEQUENCE (SIZE (1..3)) OF MUSIM-GapPriority-r18   

MUSIM-GapPriority-r18 ::=              SEQUENCE {
   gapPriority           GapPriority-r17                    OPTIONAL
}
Proposal 5: A parallel gap priority list can be added in R18 (e.g. musim-GapPriorityList-r18) to indicate the priority of each periodic Gap. 
For the configured Gap priority, according to the RAN4’s agreement, as instructed above, the network can’t configure the same priority for the MUSIM gap and Type-2 MG. For the MUSIM gaps, the agreement is “Each periodic MUSIM gap can be assigned with a different priority”, but we think it doesn’t mean the network can’t configure the same priority to the MUSIM Gaps.
Proposal 6: RAN2 to confirm that the network can configure the same or different priorities to the periodic MUSIM gaps.
3. Conclusions
With the above analysis, we have the following proposals:
Proposal 1: Include a MUSIM Gap Priority Indication (e.g. musim-GapPriorityConfig-r18) in the OtherConfig-v1800. 
Proposal 1a: When the network configure musim-GapPriorityConfig-r18, the musim-GapAssistanceConfig-r17 shall also be included.
Proposal 2: The UE shall indicate whether it supports the MUSIM Gap Priory reporting in the UE capability.
Proposal 3: The UE report the MUSIM gap priority info only when there was any gap collision between the different MUSIM Gaps and/or between the MUSIM gaps and the Type-2 MGs.
Proposal 4: A parallel gap priority list can be added in R18 (e.g. musimGap-Assistance-r18) to indicate the priority of periodic Gap that include in the musim-GapPreferenceList-r17. When the UE report the musimGap-Assistance-r18, the musim-GapPreferenceList-r17 shall also be included.
Proposal 5: A parallel gap priority list can be added in R18 (e.g. musim-GapPriorityList-r18) to indicate the priority of each periodic Gap. 
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