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1 Introduction
In this contribution we discuss on the procedures for temporary capability restriction. 
2 Discussion
2.1 Difference with other UAI signalling
It is agreed to use UAI for the signalling of temporary UE capability changes. We note that the UAI in the existing system is purely an ‘assistance information’. Network may decide not to configure the UE based on the UAI as mentioned in TS 38.300- In all cases, it is up to the gNB whether to accommodate the request. Also, network may configure the UE according to UAI, but it may change the configuration later disregarding UAI. 
When UAI is used for temporary capability restriction and network has informed the UE that it has accepted the request for the changes in the capability, UE reallocates the capabilities to the other UE-B. Hence, if NW-A reconfigures the UE with original (unrestricted) capabilities, UE may not be able to comply with the reconfiguration message. The simple solution for this would be to specify that once the temporary capability restriction requested through UAI is accepted, NW-A configures UE-A according to the restricted capability until the restriction is removed. However if companies want to keep the existing UAI way, then some UE behaviour needs to be defined. A possible solution will be that UE considers procedure successful and send RRCReconfigurationComplete, and then UE sends UAI again indicating the capability restriction (reactively). In this case UE may also inform the network that there is a temporary capability restriction, for e.g. by sending musim-CapabilityRestrictionIndication.
Proposal 1: Once the temporary capability restriction requested through UAI is accepted, one of the following options is considered:
· Option 1: Network configures UE according to the restricted capability until the restriction is removed.
· Option 2: If UE receives a configuration not supported by temporarily restricted capability, UE sends RRCReconfigurationComplete including musim-CapabilityRestrictionIndication and sends UAI to inform the network about the restriction. 
A related aspect is that the source gNB needs to provide UAI informing restricted capabilities to the target gNB during a handover. Similarly, old gNB needs to provide UAI informing restricted capabilities to the new gNB during RRCReestablishment. This could be done using HandoverPreparationInformation message and needs a small update in the spec as indicated in Annex.
Proposal 2: Source gNB for handover/old gNB for reestablishment informs target gNB/new gNB with including UAI containing temporary capability restrictions in HandoverPreparationInformation message. (Adopt Text Proposal 1 as provided in Annex) 
2.2 Impact on stored conditional reconfigurations and other mobility procedures
Another open issue is related to the UE behaviour for capability restriction when the UE is configured with DAPS, conditional reconfiguration etc.
DAPS is not simultaneously supported with a number of features such as DC, V2X, CA etc.We think that for R18, it might not be necessary to support DAPS and temporary UE capability restriction reporting configuration together.
Proposal 3: DAPS and temporary UE capability restriction reporting are not simultaneously configured in Rel-18.
For conditional reconfiguration, we have the below note in TS 38.331
	NOTE 3:	It is up to UE implementation whether the compliance check for an RRCReconfiguration received as part of ConditionalReconfiguration is performed upon the reception of the message or upon CHO, CPA and CPC execution (when the message is required to be applied).


This means that UE may not be aware of whether any capability restriction is applicable for CHO/CPA/CPC candidate configuration till the procedure is executed. The case with LTM candidate configuration is also same.
Observation 1: UE may not be aware of whether the capability restriction is applicable of CHO/CPA/CPC/LTM candidates as the compliance check can be delayed till the procedure execution.
This implies that the network needs to take care of the conditional configuration/LTM configuration according to the reported temporary capability restrictions. gNB may update or release the CHO/CPA/CPC/LTM configurations according to the received temporary capability restriction. Forbidden frequencies/Affected frequencies etc. could be used for this.
Proposal 4: gNB updates or releases the CHO/CPA/CPC/LTM configurations according to the received temporary capability restriction based on reported forbidden/affected bandcombinations.
2.3 Measurement gap requirement handling
In RAN2#123-bis, RAN2 made the following agreement:
· The UE can indicate the temporary capability restriction of measurement gap for R18 MUSIM purpose in the UAI by using the existing NeedForGapInfoNR.
Regarding the preference on measurement gap requirement information for MUSIM, current running CR has assumed that the UE is able to report musim-NeedForGapsInfoNR if the UE is configured to provide the measurement gap requirement information of NR target bands (e.g. RRCReconfiguration). One issue is whether network control is needed or not. That is, even if the UE is configured to provide MUSIM assistance information for temporary capability restriction, network may want to reply on existing need for gap feature. Thus, it would be good to confirm whether explicit indication is not needed or not to control measurement gap requirement information for MUSIM.
Proposal 5: RAN2 to discuss whether explicit network indication is needed or not for temporary capability restriction of measurement gap for R18 MUSIM purpose.
2.4 Early capability restriction indication 
· Working assumption: Early capability restriction indication is provided in Msg5. Detailed UE behaviour, if any, can be further discussed. 
According to the current specification, the UE goes to RRC_IDLE if the UE is unable to comply with (part of) the configuration included in the RRCResume message. Besides, it is also clarified that there is no partial success/failure.
	[bookmark: _Toc131064500] 5.3.13.11       Inability to comply with RRCResume
The UE shall:
1>  if the UE is unable to comply with (part of) the configuration included in the RRCResume message;
2> perform the actions upon going to RRC_IDLE as specified in 5.3.11 with release cause ′RRC Resume failure′.
NOTE 1:  The UE may apply above failure handling also in case the RRCResume message causes a protocol error for which the generic error handling as defined in 10 specifies that the UE shall ignore the message.
NOTE 2:  If the UE is unable to comply with part of the configuration, it does not apply any part of the configuration, i.e. there is no partial success/failure.


[bookmark: _Toc60776842]
The question is whether R18 MUSIM UE supporting the feature of temporary capability restriction also follows above or not. We understand that the text “unable to comply with (part of) the configuration” intends to address any configuration that is NOT supported based on actual UE capability information i.e. UECapabilityInformation. In other words, if R18 UE supporting the feature of temporary capability restriction cannot apply any part of configuration just due to temporary capability restriction, the UE should NOT go to RRC_IDLE. On the issue about whether/how such UE applies configuration included in the RRCResume, we think that it can be left to UE implementation.
Proposal 6: A UE supporting R18 MUSIM temporary capability restriction does NOT go to RRC_IDLE if it is temporary unable to apply (part of) the configuration included in the RRCResume message. It is up to UE implementation how to apply the configuration included in the RRCResume message.
Proposal 7: Add the following NOTE in clause of 5.3.13.11 of TS 38.331:
· NOTE: The UE supporting MUSIM temporary capability restriction does not apply above failure handling in case it does not apply any part of the configuration for MUSIM purpose. It is up to UE implementation how to apply it.
2.5 Reactive approach information 
There is an open issue that how to report reactive approach information i.e. SCell index/ flag to SCG release are not workable. According to the latest running CR, UE can transmit its preference on SCG/SCell release by SCellIndex and SCG release indication to the network via UAI for reactive approach i.e.

MUSIM-CapRestriction-r18 ::=                SEQUENCE {
    musim-Cell-SCG-ToRelease-r18              MUSIM-Cell-SCG-ToRelease-r18     OPTIONAL,
    musim-CellToAffectList-r18                MUSIM-CellToAffectList-r18     OPTIONAL,
    musim-AffectedBandCombList-r18            MUSIM-AffectedBandCombList-r18     OPTIONAL,
musim-ForbiddenBandCombList-r18           MUSIM-ForbiddenBandCombList-r18     OPTIONAL
}
MUSIM-Cell-SCG-ToRelease-r18 ::=              SEQUENCE {
    musim-CellToRelease-r18           MUSIM-CellToRelease-r18     OPTIONAL,
    scg-ReleasePreference-r18         ENUMERATED { scgReleasePreferred }     OPTIONAL
[bookmark: _Hlk144976070]}
MUSIM-CellToRelease-r18 ::=         SEQUENCE (SIZE (1..maxNrofSCells)) OF SCellIndex
 
Note that SCell index value is just a short identity to manage each SCell. Thus, it is NOT able to be used to unambiguously identity the concerned cell. Since both UE and NW will only remember the content of latest UAI, it is quite dubious whether SCell index is practically workable for reactive approach. Similarly, SCG release indication does not include any information about the concerned SCG. Rather than SCell index and SCG release flag, we think that other information to unambiguously identity the SCell(s) and SCG should be introduced for reactive approach. The simplest one is to utilize the global cell identity or the physical cell identity + carrier frequency of the concerned cell.
Proposal 8: For reactive approach, RAN2 to introduce the information element to unambiguously identity the concerned SCell(s) and SCG i.e. global cell identity or physical cell identity and carrier frequency.
3 Conclusion
Request RAN2 to consider the following observations and to discuss and agree to the following proposals:
Proposal 1: Once the temporary capability restriction requested through UAI is accepted, one of the following options is considered:
· Option 1: Network configures UE according to the restricted capability until the restriction is removed.
· Option 2: If UE receives a configuration not supported by temporarily restricted capability, UE sends RRCReconfigurationComplete including musim-CapabilityRestrictionIndication and sends UAI to inform the network about the restriction. 
Proposal 2: Source gNB for handover/old gNB for reestablishment informs target gNB/new gNB with including UAI containing temporary capability restrictions in HandoverPreparationInformation message. (Adopt Text Proposal 1 as provided in Annex) 
Proposal 3: DAPS and temporary UE capability restriction reporting are not simultaneously configured in Rel-18.
Observation 1: UE may not be aware of whether the capability restriction is applicable of CHO/CPA/CPC/LTM candidates as the compliance check can be delayed till the procedure execution.
Proposal 4: gNB updates or releases the CHO/CPA/CPC/LTM configurations according to the received temporary capability restriction based on reported forbidden/affected bandcombinations.
Proposal 5: RAN2 to discuss whether explicit network indication is needed or not for temporary capability restriction of measurement gap for R18 MUSIM purpose.
Proposal 6: A UE supporting R18 MUSIM temporary capability restriction does NOT go to RRC_IDLE if it is temporary unable to apply (part of) the configuration included in the RRCResume message. It is up to UE implementation how to apply the configuration included in the RRCResume message.
Proposal 7: Add the following NOTE in clause of 5.3.13.11 of TS 38.331:
· NOTE: The UE supporting MUSIM temporary capability restriction does not apply above failure handling in case it does not apply any part of the configuration for MUSIM purpose. It is up to UE implementation how to apply it.
Proposal 8: For reactive approach, RAN2 to introduce the information element to unambiguously identity the concerned SCell(s) and SCG i.e. global cell identity or physical cell identity and carrier frequency.
4 Reference
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5 Annex: Text Proposal 1
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This message is used to transfer the NR RRC information used by the target gNB during handover preparation or UE context retrieval, e.g. in case of resume or re-establishment, including UE capability information. This message is also used for transferring the information between the CU and DU.
Direction: source gNB/source RAN to target gNB or CU to DU.
HandoverPreparationInformation message
-- ASN1START
-- TAG-HANDOVER-PREPARATION-INFORMATION-START

HandoverPreparationInformation ::=      SEQUENCE {
    criticalExtensions                      CHOICE {
        c1                                      CHOICE{
            handoverPreparationInformation          HandoverPreparationInformation-IEs,
            spare3 NULL, spare2 NULL, spare1 NULL
        },
        criticalExtensionsFuture            SEQUENCE {}
    }
}

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
}

AS-Config ::=                           SEQUENCE {
    rrcReconfiguration                      OCTET STRING (CONTAINING RRCReconfiguration),
    ...,
    [[
    sourceRB-SN-Config                      OCTET STRING (CONTAINING RadioBearerConfig)     OPTIONAL,
    sourceSCG-NR-Config                     OCTET STRING (CONTAINING RRCReconfiguration)    OPTIONAL,
    sourceSCG-EUTRA-Config                  OCTET STRING                                    OPTIONAL
    ]],
    [[
    sourceSCG-Configured                    ENUMERATED {true}                               OPTIONAL
    ]],
    [[
    sdt-Config-r17                          SDT-Config-r17                                  OPTIONAL
    ]]
}

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
    ]]
}

ConfigRestrictInfoDAPS-r16 ::=          SEQUENCE {
    powerCoordination-r16                   SEQUENCE {
        p-DAPS-Source-r16                       P-Max,
        p-DAPS-Target-r16                       P-Max,
        uplinkPowerSharingDAPS-Mode-r16          ENUMERATED {semi-static-mode1, semi-static-mode2, dynamic }
    }                                                                                                       OPTIONAL
}

ConfigRestrictInfoDAPS-v1640 ::=    SEQUENCE {
    sourceFeatureSetPerDownlinkCC-r16   FeatureSetDownlinkPerCC-Id,
    sourceFeatureSetPerUplinkCC-r16     FeatureSetUplinkPerCC-Id
}

ReestablishmentInfo ::=             SEQUENCE {
    sourcePhysCellId                        PhysCellId,
    targetCellShortMAC-I                    ShortMAC-I,
    additionalReestabInfoList               ReestabNCellInfoList                            OPTIONAL
}

ReestabNCellInfoList ::=             SEQUENCE ( SIZE (1..maxCellPrep) ) OF ReestabNCellInfo

ReestabNCellInfo::= SEQUENCE{
    cellIdentity                            CellIdentity,
    key-gNodeB-Star                         BIT STRING (SIZE (256)),
    shortMAC-I                              ShortMAC-I
}

RRM-Config ::=              SEQUENCE {
    ue-InactiveTime             ENUMERATED {
                                    s1, s2, s3, s5, s7, s10, s15, s20,
                                    s25, s30, s40, s50, min1, min1s20, min1s40,
                                    min2, min2s30, min3, min3s30, min4, min5, min6,
                                    min7, min8, min9, min10, min12, min14, min17, min20,
                                    min24, min28, min33, min38, min44, min50, hr1,
                                    hr1min30, hr2, hr2min30, hr3, hr3min30, hr4, hr5, hr6,
                                    hr8, hr10, hr13, hr16, hr20, day1, day1hr12, day2,
                                    day2hr12, day3, day4, day5, day7, day10, day14, day19,
                                    day24, day30, dayMoreThan30}                            OPTIONAL,
    candidateCellInfoList       MeasResultList2NR                                           OPTIONAL,
    ...,
    [[
    candidateCellInfoListSN-EUTRA      MeasResultServFreqListEUTRA-SCG                      OPTIONAL
    ]]
}

-- TAG-HANDOVER-PREPARATION-INFORMATION-STOP
-- ASN1STOP

	HandoverPreparationInformation field descriptions

	as-Context
Local RAN context required by the target gNB or DU.

	rrm-Config
Local RAN context used mainly for RRM purposes.

	sourceConfig
The radio resource configuration as used in the source cell.

	ue-CapabilityRAT-List
The UE radio access related capabilities concerning RATs supported by the UE. A gNB that retrieves MRDC related capability containers ensures that the set of included MRDC containers is consistent w.r.t. the feature set related information.

	ue-InactiveTime
Duration while UE has not received or transmitted any user data. Thus the timer is still running in case e.g., UE measures the neighbour cells for the HO purpose. Value s1 corresponds to 1 second, s2 corresponds to 2 seconds and so on. Value min1 corresponds to 1 minute, value min1s20 corresponds to 1 minute and 20 seconds, value min1s40 corresponds to 1 minute and 40 seconds and so on. Value hr1 corresponds to 1 hour, hr1min30 corresponds to 1 hour and 30 minutes and so on.



	AS-Config field descriptions

	rrcReconfiguration
Contains the RRCReconfiguration configuration as generated entirely by the MN. If the TMGI-r17 is included in the MRB-ToAddMod-r17 in the RadioBearerConfig, the plmn-Index is replaced by the PLMN ID, if needed.

	sdt-Config
Contains the IE SDT-Config as generated entirely by the last serving gNB. This field is only used during the SDT procedure with UE context relocation as defined in TS 38.300 [2], clause 18.2.

	sourceRB-SN-Config
Contains the IE RadioBearerConfig as generated entirely by the SN. This field is only used when the UE is configured with SN terminated RB(s).

	sourceSCG-Configured
Value true indicates that the UE is configured with NR or EUTRA SCG in source configuration. The field is only used in NR-DC and NE-DC and is included only if the fields sourceSCG-NR-Config and sourceSCG-EUTRA-Config are absent.

	sourceSCG-EUTRA-Config
Contains the current dedicated SCG configuration in RRCConnectionReconfiguration message as specified in TS 36.331 [10] and generated entirely by the SN. In this version of the specification, the E-UTRA RRCConnectionReconfiguration message can only include the field scg-Configuration . This field is only used in NE-DC.

	sourceSCG-NR-Config
Contains the current dedicated SCG configuration in RRCReconfiguration message as generated entirely by the SN. In this version of the specification, the RRCReconfiguration message can only include fields secondaryCellGroup and measConfig. This field is only used in NR-DC.



	AS-Context field descriptions

	configRestrictInfoDAPS
Includes fields for which source cell explicitly indicates the restriction to be observed by target cell during DAPS handover.

	mbsInterestIndication
Includes the information last reported by the UE in the NR MBSInterestIndication message, where the plmn-Index (if included by the UE in tmgi) is replaced by the PLMN ID, if needed. A TMGI for which the plmn-Index points to a non-serving SNPN is removed from the NR MBSInterestIndication message.

	needForGapsInfoNR
Includes measurement gap requirement information of the UE for NR target bands.

	selectedBandCombinationSN
Indicates the band combination selected by SN in (NG)EN-DC, NE-DC, and NR-DC.

	sidelinkUEInformationEUTRA
This field includes SidelinkUEInformation IE as specified in TS 36.331 [10].

	sidelinkUEInformationNR
This field includes SidelinkUEInformationNR IE.

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

	ueAssistanceInformationSCG
Includes for each UE assistance feature associated with the SCG, the information last reported by the UE in the NR UEAssistanceInformation message for the SCG, if any.



	ConfigRestrictInfoDAPS field descriptions

	sourceFeatureSetPerUplinkCC/sourceFeatureSetPerDownlinkCC
Indicates an index referring to the position of the FeatureSetUplinkPerCC/FeatureSetDownlinkPerCC selected by source in the featureSetsUplinkPerCC/featureSetsDownlinkPerCC.



	RRM-Config field descriptions

	candidateCellInfoList
A list of the best cells on each frequency for which measurement information was available

	candidateCellInfoListSN-EUTRA
A list of EUTRA cells including serving cells and best neighbour cells on each serving frequency, for which measurement results were available. This field is only used in NE-DC. 



	Conditional Presence
	Explanation

	HO
	The field is mandatory present in case of handover within NR or UE context retrieval, e.g. in case of resume or re-establishment. The field is optionally present in case of handover from E-UTRA/5GC. Otherwise the field is absent.

	HO2
	The field is optionally present in case of handover within NR or in case of re-establishment (e.g. where the gNB has received temporary capability restrictions for MUSIM purpose); otherwise the field is absent.




