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Introduction
In this contribution, we further discuss the open issues for Handover (Issue 2) and NR-DC (Issue 5) based on open issue list [1]:
	Issue number 
	Issue description 

	Issue 2 
	Issue: UAI/Early indication processing during handover procedure 

	Issue 5 
	Issue: FFS whether all fields in musim-CapRestriction should be sent to SN. 



Discussion
MUSIM UAI/early indication transfer during Handover
MUSIM UAI transfer
During handover, the UAI last reported by UE will be transferred from Source Node to Target Node. Thus, the existing field ueAssistanceInformation in HandoverPreparationInformation IE can be reused to transfer MUSIM UAI.
Observation 1: The existing field ueAssistanceInformation in HandoverPreparationInformation IE can be reused to transfer MUSIM UAI.
HandoverPreparationInformation-IEs ::=  SEQUENCE {
    ue-CapabilityRAT-List                   UE-CapabilityRAT-ContainerList,
    sourceConfig                            AS-Config                                       OPTIONAL, -- Cond HO
    rrm-Config                              RRM-Config                                      OPTIONAL,
    as-Context                              AS-Context                                      OPTIONAL,
    nonCriticalExtension                    SEQUENCE {}                                     OPTIONAL
}

[bookmark: _Hlk155620964]AS-Context ::=                          SEQUENCE {
    reestablishmentInfo                     ReestablishmentInfo                                 OPTIONAL,
    configRestrictInfo                      ConfigRestrictInfoSCG                               OPTIONAL,
    ...,
    [[  ran-NotificationAreaInfo            RAN-NotificationAreaInfo                            OPTIONAL
    ]],
    [[  ueAssistanceInformation             OCTET STRING (CONTAINING UEAssistanceInformation)   OPTIONAL   -- Cond HO2
    ]],
    [[
    selectedBandCombinationSN               BandCombinationInfoSN                               OPTIONAL
    ]],
    [[
    configRestrictInfoDAPS-r16              ConfigRestrictInfoDAPS-r16                          OPTIONAL,
    sidelinkUEInformationNR-r16             OCTET STRING                                        OPTIONAL,
    sidelinkUEInformationEUTRA-r16          OCTET STRING                                        OPTIONAL,
    ueAssistanceInformationEUTRA-r16        OCTET STRING                                        OPTIONAL,
    ueAssistanceInformationSCG-r16          OCTET STRING (CONTAINING UEAssistanceInformation)   OPTIONAL,   -- Cond HO2
    needForGapsInfoNR-r16                   NeedForGapsInfoNR-r16                               OPTIONAL
    ]],
    [[
    configRestrictInfoDAPS-v1640            ConfigRestrictInfoDAPS-v1640                        OPTIONAL
    ]],
    [[
    needForGapNCSG-InfoNR-r17               NeedForGapNCSG-InfoNR-r17                           OPTIONAL,
    needForGapNCSG-InfoEUTRA-r17            NeedForGapNCSG-InfoEUTRA-r17                        OPTIONAL,
    mbsInterestIndication-r17               OCTET STRING (CONTAINING MBSInterestIndication-r17) OPTIONAL
    ]]
}
	[bookmark: _Hlk155622014]needForGapsInfoNR
Includes measurement gap requirement information of the UE for NR target bands.

	ueAssistanceInformation
Includes for each UE assistance feature the information last reported by the UE, if any.


The measurement gap requirement reported in MUSIM assistance information can be transferred from Source Node to Target Node by the existing field. However, the measurement gap requirement can also be reported in RRCReconfigurationComplete message and RRCResumeComplete message, and can be transferred from Source Node to Target Node by needForGapsInfoNR-r16 field in HandoverPreparationInformation message which is irrelevant to MUSIM assistance information reporting.
Taking this example into account: the UE transmits the ‘needForGaps A’ in RRCReconfigurationComplete message, then transmits the ‘needForGaps B’ in UAI message for MUSIM operation. When handover happens, if the Source Node indicates ‘needForGaps A’ in needForGapsInfoNR-r16 field and indicates ‘needForGaps B’ in ueAssistanceInformation in HandoverPreparationInformation message, the Target Node has no idea which measurement gap requirement should be used, which may lead to incorrect configuration for measurement gap(s). 
[image: ]
Fig. 1 Signalling transmission for measurement gap requirement
To solve the issue above, the Source Node should only transfer the latest measurement gap requirement reported by the UE to Target Node among RRCReconfigurationComplete, RRCResumeComplete and UAI message. For example, if the latest measurement gap requirement is reported in RRCReconfigurationComplete / RRCResumeComplete message, the Source Node only indicates measurement gap requirement in needForGapsInfoNR-r16 field, if the latest measurement gap requirement is reported in UAI message, the Source Node only indicates measurement gap requirement in ueAssistanceInformation field. However, this way makes gNB’s implementation complicated. The simpler way is that the Source Node always transmits the latest measurement gap requirement in needForGapsInfoNR-r16 field, and does not need to include measurement gap requirement in ueAssistanceInformation field. This way additionally provides better compatibility, the Target Node not supporting temporary capability restriction function but supporting Rel-16 measurement gap reporting can still understand the latest measurement gap requirement.
Proposal 1: In HandoverPreparationInformation message, the Source Node always transmits the latest measurement gap requirement in needForGapsInfoNR-r16 field considering RRCReconfigurationComplete, RRCResumeComplete and UAI message, and does not need to include measurement gap requirement in ueAssistanceInformation field.
Proposal 2: If the Proposal 1 is agreed, the TP below can be the baseline.
	needForGapsInfoNR
Includes measurement gap requirement information of the UE for NR target bands (see NOTE x).


NOTE x	The field considers measurement gap requirement information in RRCReconfigurationComplete message, RRCResumeComplete message and UEAssistanceInformation message for MUSIM, if reported.
	ueAssistanceInformation
Includes for each UE assistance feature the information last reported by the UE, if any, except for measurement gap requirement information for MUSIM.



MUSIM early indication transfer
For MUSIM early indication, in a general case, the UE will send MUSIM UAI after MUSIM early indication is transmitted. The MUSIM UAI can already be transferred from Source Node to Target Node, then the MUSIM early indication is more like a temporary state during RRC setup/resume procedure and does not need to be transferred during Handover. 
For the case where the handover is performed just after UE finishes RRC setup/resume procedure and only early indication is transmitted, or the case where the UE is satisfied with current configuration after sending the early indication and thus does not send MUSIM UAI, the early indication for Target Node is still unnecessary, since the UE can immediately transmit MUSIM UAI along with the RRC Reconfiguration complete message after the handover.  It may be argued that this may lead to the configuration received from the handover command is not aligning with the UE’s temporary capability. However, we would like to remind that even in non-handover case,  there also may exist the case that the configuration provided by the NW exceeds the UE temporary capabilities which is actually the assumption for reactive approach. So we don’t think optimization is needed for handover case to address the rare case, i.e. the configurations provided by the target gNB in the handover command is not aligned with the UE’s temporary capability. If such a case really needs to be addressed by the UE, it can provide the UAI after switching to RRC connected state, instead of just forwarding an early indication.
Furthermore, if the source gNB just transfers the early indication to the target gNB without any additional information, it may even lead to a wrong interpretation/conclusion from the target gNB’s point of view, resulting into a suboptimal configuration of the UE. For example, there may be the case where the band/frequency of the Source PCell/SCell(s) and Target PCell/SCell(s) are different, and the UE has capability restrictions only in the Source PCell/SCell(s). In such a situation, transferring the early indication to the target gNB, would lead to misunderstanding in the target gNB resulting into a too conservative UE configuration. 
As a summary, we think that MUSIM early indication transfer is not needed or even harmful during Handover.
Proposal 3: MUSIM early indication transfer is not needed during Handover.

MN-SN coordination for temporary capabilities
In NR-DC, UE can report temporary capabilities restriction by MUSIM assistance information to the MN, e.g. release of SCells/SCG, affected/forbidden combination of bands. Some temporary capabilities are related to SCG, so the MN will forward the temporary capabilities reported by the UE to the SN. It is FFS whether all fields in musim-CapRestriction should be sent to SN.
The musim-CapRestriction includes the following fields, and we analyze them one by one.
MUSIM-CapRestriction-r18 ::=                SEQUENCE {
    musim-Cell-SCG-ToRelease-r18              MUSIM-Cell-SCG-ToRelease-r18     OPTIONAL,
    musim-CellToAffectList-r18                MUSIM-CellToAffectList-r18     OPTIONAL,
    musim-AffectedBandsList-r18               MUSIM-AffectedBandsList-r18     OPTIONAL,
musim-AvoidedBandsList-r18                MUSIM-AvoidedBandsList-r18     OPTIONAL,
    musim-MaxCC-r18                           MUSIM-MaxCC-r18     OPTIONAL
}
· SCell(s)/SCG to be released and affected serving cell(s): for release of SCG, this is used only by MN. However, if the SCell(s) to be released are the SCell(s) configured by SN, or the affected serving cell(s) are the serving cell(s) configured by SN, the MN needs to forward this information to the SN.
· Affected/forbidden combination(s) of band(s): the combination(s) of band(s) are across MCG and SCG, thus, the MN needs to forward this information to the SN.
· Maximum number of CCs: As described in our contribution [2], it depends on the granularity of the maximum number of CCs.
Observation 2: The MN should at least forward: SCell(s) to be released if the SCell(s) are configured by SN, affected serving cell(s) if the serving cell(s) are configured by SN, and affected/forbidden combination(s) of band(s).
Currently, for inter-node message, the MN can decode the field musim-CapRestriction. The MN can know which SCell(s)/serving cell(s) are configured by SN by cell index, the MN can fill musim-Cell-SCG-ToRelease and musim-CellToAffectList with only SCell(s)/serving cell(s) configured by SN. As an alternative, the MN can just forward what the UE reported, and SN can select SCell(s)/serving cell(s) only associated with SN and ignore the SCell(s)/serving cell(s) configured by MN. Thus, it can be MN implementation whether MCG specific information is forwarded to the SN, anyway there won’t be any ambiguity on the MN or SN side.
Proposal 4: It is up to MN implementation whether MCG specific information is forwarded to the SN. No further specification changes are needed.
Conclusion
In this contribution, we further discussed the open issues for Handover and NR-DC, and have the following observations and proposals:
Handover
Observation 1: The existing field ueAssistanceInformation in HandoverPreparationInformation IE can be reused to transfer MUSIM UAI.
Proposal 1: In HandoverPreparationInformation message, the Source Node always transmits the latest measurement gap requirement in needForGapsInfoNR-r16 field considering RRCReconfigurationComplete, RRCResumeComplete and UAI message, and does not need to include measurement gap requirement in ueAssistanceInformation field.
Proposal 2: If the Proposal 1 is agreed, the TP below can be the baseline.
	needForGapsInfoNR
Includes measurement gap requirement information of the UE for NR target bands (see NOTE x).


NOTE x	The field considers measurement gap requirement information in RRCReconfigurationComplete message, RRCResumeComplete message and UEAssistanceInformation message for MUSIM, if reported.
	ueAssistanceInformation
Includes for each UE assistance feature the information last reported by the UE, if any, except for measurement gap requirement information for MUSIM.


Proposal 3: MUSIM early indication transfer is not needed during Handover.

NR-DC
Observation 2: The MN should at least forward: SCell(s) to be released if the SCell(s) are configured by SN, affected serving cell(s) if the serving cell(s) are configured by SN, and affected/forbidden combination(s) of band(s).
[bookmark: _GoBack]Proposal 4: It is up to MN implementation whether MCG specific information is forwarded to the SN. No further specification changes are needed.
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