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1	Introduction
[bookmark: _Ref178064866]This contribution discusses the UE capabilities that may be required for a UE supporting Multi-USIM, based on each objective/AI for the WI.
The contribution has been revised to take into account the agreements/FFS from RAN2#116e meeting.
2	Discussion
2.1	Paging collision avoidance
The solutions discussed for paging collision are mainly impacting NAS, since it was agreed in RAN2#113-e that NAS should be the baseline for the 5GS solution.

Agreement

1	RAN2 retains the agreement on NAS-based busy indication for RRC_INACTIVE, and Reply SA2.

The impact on RRC, in principle, could be related to any UE assistance information to be defined for paging collision. However, in RAN#114-e, it was agreed that no assistance information would be defined on RRC:
1: Send an LS to SA2 to inform that RAN2 majority would support, but there is no consensus to support NAS assistant information (similar to UE ID offset for LTE), so RAN2 thinks this issue should be discussed and decided by SA2.
2: RAN2 does not introduce RRC assistant information for paging collision issue for IDLE and INACTIVE. (Can revisit if serious problems are found.)

In this manner, the paging collision avoidance feature should not impact RRC and thus no RAN UE capability is needed for the UE to indicate the paging collision feature.
[bookmark: _Toc92719464]No UE RAN capability needs to be defined for paging collision feature.

2.2	UE notification on network switchover for multi-SIM
Two main assistance information were agreed in RAN2 for Multi-USIM:
1) RRC UE indication of network switchover with leaving RRC_CONNECTED state
2) RRC UE indication of network switchover without leaving RRC_CONNECTED state
Even though both indications may be defined within UE assistance information message, they are applied to different use cases. For instance, for 1), the UE may also indicate such leaving via NAS. The network may thus configure the UE to provide only 2), but not configure the UE to provide 1). Hence, the UE should indicate separately the support of 1) and 2). Such indication is sufficient to be defined per-UE, as usual for features related to support of a certain UE assistance information.
[bookmark: _Toc92719465]A per UE bit is used to indicate support of RRC UE indication of network switchover with leaving RRC_CONNECTED state. 
[bookmark: _Toc92719466]A per UE bit is used to indicate support of RRC UE indication of network switchover without leaving RRC_CONNECTED state.

RAN2#116e postponed the discussion of the following topic:
[bookmark: _Hlk92702119]Can discuss UE capabilities for periodic/aperiodic gap request and RRC processing delay requirements for MUSIM in Rel-17 further in the next RAN2 meeting.
Regarding the possibility to have two separate UE capabilities for periodic and aperiodic gap request, we think there is no need to introduce such distinction: the difference between the periodic and aperiodic gap configuration may be solely on the value given to the periodicity (i.e. if periodicity is set to 0, then the gap is aperiodic). In this situation a specific capability for aperiodic gap is not needed.
[bookmark: _Toc92719467]No UE RAN capability needs to be defined for the independent support of periodic and aperiodic gaps.
Regarding the RRC processing delay in relation to the use case described in [4], we think that there is no need to change the RRC processing delay requirements, since the UE can process an incoming RRC message during possibly configured gaps for MUSIM, or the network implementation can avoid sending RRC messages close to the gaps occurrences.
[bookmark: _Toc92719468]No change of RRC processing delay requirements is needed for MUSIM UEs

For busy indication, it was agreed in RAN2#113-bis-e (with further confirmation in RAN2#115-e) that only NAS busy indication is supported.
Agreements

1	Only support NAS-based busy indication (for IDLE and INACTIVE)

Therefore, there is no need for a RAN capability on this feature.
[bookmark: _Toc92719469]No UE RAN capability needs to be defined for busy indication feature.

2.3	Paging with service indication
This feature is been handled in an e-mail discussion:
[Post115-e][236][NR] Paging with service indication (Huawei)
	Scope: Discuss remaining open issues for paging with service indication and try to have draft CRs to illustrate the necessary modifications to specifications. Can discuss which specifications are affected. Can also discuss AS/NAS interactions with paging cause.
	Intended outcome: report + draft CRs
	Deadline:  Long

According to [1], Ch.5.38.3, the AMF transfers the UE capability indicating the UE support of the paging cause to NG-RAN. So, the gNB is aware if UE supports the Paging cause and then can deliver the cause in RAN paging for the UE in RRC_INACTIVE state. Therefore, there is no need for a RAN capability on this feature.
[bookmark: _Toc92719470]No UE RAN capability needs to be defined for Paging with service indication feature.

2.4	Dependency between features
From the proposals above, we may have 2 new RAN capabilities:
1) A per UE bit to indicate support of RRC UE indication of network switchover with leaving RRC_CONNECTED state. 
2) A per UE bit to indicate support of RRC UE indication of network switchover without leaving RRC_CONNECTED state.
There is no issue resulting from using those features independently. Hence, the RAN defined UE capabilities can be optional without any dependency between them. This can be revisited if later we define more capabilities that would require any relation between them.
[bookmark: _Toc92719471]As a baseline, RAN UE capabilities defined for Multi-USIM are optional and without dependency between them.

[bookmark: _Toc92702984]The proposed changes to TS 38.306 [2] and 38.331 [3] are described in Appendix A and B respectively.
3	Conclusion
Based on the discussion in the previous sections we propose the following:
Proposal 1	No UE RAN capability needs to be defined for paging collision feature.
Proposal 2	A per UE bit is used to indicate support of RRC UE indication of network switchover with leaving RRC_CONNECTED state.
Proposal 3	A per UE bit is used to indicate support of RRC UE indication of network switchover without leaving RRC_CONNECTED state.
Proposal 4	No UE RAN capability needs to be defined for the independent support of periodic and aperiodic gaps.
Proposal 5	No change of RRC processing delay requirements is needed for MUSIM UEs
Proposal 6	No UE RAN capability needs to be defined for busy indication feature.
Proposal 7	No UE RAN capability needs to be defined for Paging with service indication feature.
Proposal 8	As a baseline, RAN UE capabilities defined for Multi-USIM are optional and without dependency between them.

[bookmark: _In-sequence_SDU_delivery]References
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[bookmark: _Toc20388080][bookmark: _Toc29376162][bookmark: _Toc37232085][bookmark: _Toc46502171][bookmark: _Toc51971519][bookmark: _Toc52551502][bookmark: _Toc60788154]Appendix A: Text proposal to 38.306
[bookmark: _Toc518610664][bookmark: _Toc37153581][bookmark: _Toc46501735][bookmark: _Toc46501737]START OF FIRST CHANGE
[bookmark: _Toc12750887][bookmark: _Toc29382251][bookmark: _Toc37093368][bookmark: _Toc37238644][bookmark: _Toc37238758][bookmark: _Toc46488653][bookmark: _Toc52574074][bookmark: _Toc52574160][bookmark: _Toc83660442][bookmark: _Toc46488706][bookmark: _Toc52574128][bookmark: _Toc52574214][bookmark: _Toc83660498]4.2.2	General parameters
	Definitions for parameters
	Per
	M
	FDD-TDD DIFF
	FR1-FR2
DIFF

	accessStratumRelease
Indicates the access stratum release the UE supports as specified in TS 38.331 [9].
	UE
	Yes
	No
	No

	delayBudgetReporting
Indicates whether the UE supports delay budget reporting as specified in TS 38.331 [9].
	UE
	No
	No
	No

	dl-DedicatedMessageSegmentation-r16
Indicates whether the UE supports reception of segmented DL RRC messages.
	UE
	No
	No
	No

	[bookmark: _Hlk39677092]drx-Preference-r16
Indicates whether the UE supports providing its preference of a cell group on DRX parameters for power saving in RRC_CONNECTED, as specified in TS 38.331 [9].
	UE
	No
	No
	No

	inactiveState
Indicates whether the UE supports RRC_INACTIVE as specified in TS 38.331 [9].
	UE
	Yes
	No
	No

	inDeviceCoexInd-r16
Indicates whether the UE supports IDC (In-Device Coexistence) assistance information as specified in TS 38.331 [9].
	UE
	No
	No
	No

	maxBW-Preference-r16
Indicates whether the UE supports providing its preference of a cell group on the maximum aggregated bandwidth for power saving in RRC_CONNECTED, as specified in TS 38.331 [9].
	UE
	No
	No
	Yes

	maxCC-Preference-r16
Indicates whether the UE supports providing its preference of a cell group on the maximum number of secondary component carriers for power saving in RRC_CONNECTED, as specified in TS 38.331 [9].
	UE
	No
	No
	No

	maxMIMO-LayerPreference-r16
Indicates whether the UE supports providing its preference of a cell group on the maximum number of MIMO layers for power saving in RRC_CONNECTED, as specified in TS 38.331 [9].
	UE
	No
	No
	Yes

	mcgRLF-RecoveryViaSCG-r16
Indicates whether the UE supports recovery from MCG RLF via split SRB1 (if supported) and via SRB3 (if supported) as specified in TS 38.331[9].
	UE
	No
	No
	No

	minSchedulingOffsetPreference-r16
Indicates whether the UE supports providing its preference on the minimum scheduling offset for cross-slot scheduling of the cell group for power saving in RRC_CONNECTED, as specified in TS 38.331 [9].
	UE
	No
	No
	No

	mpsPriorityIndication-r16
Indicates whether the UE supports mpsPriorityIndication on RRC release with redirect as defined in TS 38.331 [9].
	UE
	No
	No
	No

	musimReleasePreference-r17
Indicates whether the MUSIM UE supports providing its preference of assistance information to transition out of RRC_CONNECTED, as specified in TS 38.331 [9].
	UE
	No
	No
	No

	musimGapPreference-r17
Indicates whether the MUSIM UE supports providing its preference of assistance information for switching network without transition out of RRC_CONNECTED, as specified in TS 38.331 [9].
	UE
	No
	No
	No

	onDemandSIB-Connected-r16
Indicates whether the UE supports the on-demand request procedure of SIB(s) or posSIB(s) while in RRC_CONNECTED, as specified in TS 38.331 [9].
	UE
	No
	No
	No



END OF FIRST CHANGE


Appendix B: Text proposal to 38.331
START OF FIRST CHANGE

UE-NR-Capability information element
-- ASN1START
-- TAG-UE-NR-CAPABILITY-START

UE-NR-Capability ::=            SEQUENCE {
    accessStratumRelease            AccessStratumRelease,
    pdcp-Parameters                 PDCP-Parameters,
    rlc-Parameters                  RLC-Parameters                                                        OPTIONAL,
    mac-Parameters                  MAC-Parameters                                                        OPTIONAL,
    phy-Parameters                  Phy-Parameters,
    rf-Parameters                   RF-Parameters,
    measAndMobParameters            MeasAndMobParameters                                                  OPTIONAL,
    fdd-Add-UE-NR-Capabilities      UE-NR-CapabilityAddXDD-Mode                                           OPTIONAL,
    tdd-Add-UE-NR-Capabilities      UE-NR-CapabilityAddXDD-Mode                                           OPTIONAL,
    fr1-Add-UE-NR-Capabilities      UE-NR-CapabilityAddFRX-Mode                                           OPTIONAL,
    fr2-Add-UE-NR-Capabilities      UE-NR-CapabilityAddFRX-Mode                                           OPTIONAL,
    featureSets                     FeatureSets                                                           OPTIONAL,
    featureSetCombinations          SEQUENCE (SIZE (1..maxFeatureSetCombinations)) OF FeatureSetCombination         OPTIONAL,
    lateNonCriticalExtension        OCTET STRING (CONTAINING UE-NR-Capability-v15c0)                      OPTIONAL,
    nonCriticalExtension            UE-NR-Capability-v1530                                                OPTIONAL
}

-- Regular non-critical extensions:
UE-NR-Capability-v1530 ::=               SEQUENCE {
    fdd-Add-UE-NR-Capabilities-v1530         UE-NR-CapabilityAddXDD-Mode-v1530                            OPTIONAL,
    tdd-Add-UE-NR-Capabilities-v1530         UE-NR-CapabilityAddXDD-Mode-v1530                            OPTIONAL,
    dummy                                    ENUMERATED {supported}                                       OPTIONAL,
    interRAT-Parameters                      InterRAT-Parameters                                          OPTIONAL,
    inactiveState                            ENUMERATED {supported}                                       OPTIONAL,
    delayBudgetReporting                     ENUMERATED {supported}                                       OPTIONAL,
    nonCriticalExtension                     UE-NR-Capability-v1540                                       OPTIONAL
}

UE-NR-Capability-v1540 ::=              SEQUENCE {
    sdap-Parameters                         SDAP-Parameters                                               OPTIONAL,
    overheatingInd                          ENUMERATED {supported}                                        OPTIONAL,
    ims-Parameters                          IMS-Parameters                                                OPTIONAL,
    fr1-Add-UE-NR-Capabilities-v1540        UE-NR-CapabilityAddFRX-Mode-v1540                             OPTIONAL,
    fr2-Add-UE-NR-Capabilities-v1540        UE-NR-CapabilityAddFRX-Mode-v1540                             OPTIONAL,
    fr1-fr2-Add-UE-NR-Capabilities          UE-NR-CapabilityAddFRX-Mode                                   OPTIONAL,
    nonCriticalExtension                    UE-NR-Capability-v1550                                        OPTIONAL
}

UE-NR-Capability-v1550 ::=               SEQUENCE {
    reducedCP-Latency                        ENUMERATED {supported}                                       OPTIONAL,
    nonCriticalExtension                     UE-NR-Capability-v1560                                       OPTIONAL
}

UE-NR-Capability-v1560 ::=               SEQUENCE {
    nrdc-Parameters                         NRDC-Parameters                                               OPTIONAL,
    receivedFilters                         OCTET STRING (CONTAINING UECapabilityEnquiry-v1560-IEs)       OPTIONAL,
    nonCriticalExtension                    UE-NR-Capability-v1570                                        OPTIONAL
}

UE-NR-Capability-v1570 ::=               SEQUENCE {
    nrdc-Parameters-v1570                   NRDC-Parameters-v1570                                         OPTIONAL,
    nonCriticalExtension                    UE-NR-Capability-v1610                                        OPTIONAL
}

-- Late non-critical extensions:
UE-NR-Capability-v15c0 ::=               SEQUENCE {
    nrdc-Parameters-v15c0                    NRDC-Parameters-v15c0                                        OPTIONAL,
    partialFR2-FallbackRX-Req                ENUMERATED {true}                                            OPTIONAL,
    nonCriticalExtension                     SEQUENCE {}                                                  OPTIONAL
}

[bookmark: _Hlk54199402]-- Regular non-critical extensions:
UE-NR-Capability-v1610 ::=               SEQUENCE {
    inDeviceCoexInd-r16                     ENUMERATED {supported}                                        OPTIONAL,
    dl-DedicatedMessageSegmentation-r16     ENUMERATED {supported}                                        OPTIONAL,
    nrdc-Parameters-v1610                   NRDC-Parameters-v1610                                         OPTIONAL,
    powSav-Parameters-r16                   PowSav-Parameters-r16                                         OPTIONAL,
    fr1-Add-UE-NR-Capabilities-v1610        UE-NR-CapabilityAddFRX-Mode-v1610                             OPTIONAL,
    fr2-Add-UE-NR-Capabilities-v1610        UE-NR-CapabilityAddFRX-Mode-v1610                             OPTIONAL,
    bh-RLF-Indication-r16                   ENUMERATED {supported}                                        OPTIONAL,
    directSN-AdditionFirstRRC-IAB-r16       ENUMERATED {supported}                                        OPTIONAL,
    bap-Parameters-r16                      BAP-Parameters-r16                                            OPTIONAL,
    referenceTimeProvision-r16              ENUMERATED {supported}                                        OPTIONAL,
    sidelinkParameters-r16                  SidelinkParameters-r16                                        OPTIONAL,
    highSpeedParameters-r16                 HighSpeedParameters-r16                                       OPTIONAL,
    mac-Parameters-v1610                    MAC-Parameters-v1610                                          OPTIONAL,
    mcgRLF-RecoveryViaSCG-r16               ENUMERATED {supported}                                        OPTIONAL,
    resumeWithStoredMCG-SCells-r16          ENUMERATED {supported}                                        OPTIONAL,
    resumeWithStoredSCG-r16                 ENUMERATED {supported}                                        OPTIONAL,
    resumeWithSCG-Config-r16                ENUMERATED {supported}                                        OPTIONAL,
    ue-BasedPerfMeas-Parameters-r16         UE-BasedPerfMeas-Parameters-r16                               OPTIONAL,
    son-Parameters-r16                      SON-Parameters-r16                                            OPTIONAL,
    onDemandSIB-Connected-r16               ENUMERATED {supported}                                        OPTIONAL,
    nonCriticalExtension                    UE-NR-Capability-v1640                                        OPTIONAL
}

UE-NR-Capability-v1640 ::=               SEQUENCE {
    redirectAtResumeByNAS-r16               ENUMERATED {supported}                                        OPTIONAL,
    phy-ParametersSharedSpectrumChAccess-r16  Phy-ParametersSharedSpectrumChAccess-r16                    OPTIONAL,
    nonCriticalExtension                    UE-NR-Capability-v1650                                        OPTIONAL
}

UE-NR-Capability-v1650 ::=               SEQUENCE {
    mpsPriorityIndication-r16                ENUMERATED {supported}                                       OPTIONAL,
    highSpeedParameters-v1650                HighSpeedParameters-v1650                                    OPTIONAL,
    nonCriticalExtension                     UE-NR-Capability-v17xySEQUENCE {}                                                  OPTIONAL
}

UE-NR-Capability-v17xy ::=               SEQUENCE {
    musimReleasePreference-r17                ENUMERATED {supported}                                       OPTIONAL,
    musimGapPreference-r17                     ENUMERATED {supported}                                 OPTIONAL,
    nonCriticalExtension                     SEQUENCE {}                                                  OPTIONAL
}

}

-- TAG-UE-NR-CAPABILITY-STOP
-- ASN1STOP
END OF FIRST CHANGE




