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1. Introduction

The summary of open issues [1] listed the following issue in UE Capabilities under “Cat3: Contributions are invited and treated”:
	OI5-1: Whether to indicate which MUSIM gap patterns are supported by UE (similar with UE capability supportedGapPattern in 38.306 ) based CR in RAN4 R4-2202760

RAN 4 has agreed the MUSIM gap CR. We can discuss the capability based on contributions from company next meeting.


In this contribution, we present the RAN4 agreed CR and provide our view for the above issue.
2. Discussion
2.1 RAN4 agreements on MUSIM gaps
RAN4 agreed to add the following gaps for MUSIM:
Table 9.1.2x-1: MUSIM Gap Pattern Configurations
	MUSIM Gap Pattern Id
	MUSIM Gap Length (MGL, ms)
	MUSIM Gap Repetition Period (MGRP, ms)

	0
	6
	40

	1
	6
	80

	2
	3
	40

	3
	3
	80

	4
	6
	20

	5
	6
	160

	6
	4
	20

	7
	4
	40

	8
	4
	80

	9
	4
	160

	10
	3
	20

	11
	3
	160

	12
	10
	80

	13
	20
	160

	14
	6
	320

	15
	6
	640

	16
	6
	1280

	17
	6
	2560

	18
	10
	320

	19
	10
	640

	20
	10
	1280

	21
	10
	2560

	22
	20
	320

	23
	20
	640

	24
	20
	1280

	25
	20
	2560

	[26]
	20
	5120

	27
	20
	NA

	Note 1: Measurement gap pattern #27 is the aperiodic gap pattern without MGRP.


Table 9.1.2x-2: Applicability for MUSIM Gap Pattern Configurations supported by the UE with NR standalone operation (with single carrier, NR CA configuration)
	MUSIM gap pattern configuration
	Serving cell 
	Gap Purpose
	Applicable MUSIM Gap Pattern Id

	Per-UE 
	FR1, FR2, or
	MUSIM Note1 

	0-13, 14-26, 27 Note2

	MUSIM gap
	FR1 + FR2
	
	

	
	
	
	

	NOTE 1: 
Inclusion of MUSIM procedures for per-UE MUSIM gaps only in NR single carrier, NR CA mode: MUSIM purpose which includes cell identification and measurement, paging monitoring, SIB acquisition, and/or on-demand SI request of the target cell in the target network.
[NOTE 2:  MUSIM gap patterns #27 can be requested [2] only for performing SIB acquisition, on-demand SI request of target cell in target network.]


2.2 Agreed MUSIM UE capabilities
RAN2 agreements for UE Capabilities were captured in the running CR for 38.306, 38.331 and 38.822 [3]

 REF _Ref95225187 \r \h 
[4]. A snippet of the ASN.1 code from 38.331 is shown below:
UE-NR-Capability-v1700 ::=               SEQUENCE {

    musimGapPreference-r17                  ENUMERATED {supported}  OPTIONAL,                                          
musimLeaveConnected-r17                 ENUMERATED {supported}  OPTIONAL,                                      

    nonCriticalExtension                    SEQUENCE {}             OPTTONAL                                      

}

The parameter “musimGapPreference-r17” indicates whether the UE supports providing MUSIM assistance information with MUSIM gap preference as defined in TS 38.306.
For the legacy gap pattern, only pattern#0 and pattern#1 are mandatory for the UE to support, while other gap patterns is up to UE’s capability whether to support or not. UE will indicate which gap pattern it supports in the UE radio capability by using a bitmap as below:
supportedGapPattern                     BIT STRING (SIZE (22))                  OPTIONAL
For the MUSIM gap, we think it should be the same as the legacy gap pattern, i.e. it depends on UE’s capability which gap patterns to support and the UE can indicate its supported MUSIM gap patterns in the radio capability for MUSIM by using a bitmap. Considering that the legacy gap pattern#0 and gap pattern#1 are the same as the MUSIM gap pattern#0 and gap pattern#1, and the legacy gap pattern#0 and gap pattern#1 are mandatory for the UE to support, the MUSIM gap pattern#0 and gap pattern#1 can also be mandatory for the UE that supports MUSIM gaps.
Proposal: For the UE that supports MUSIM gap, the MUSIM gap pattern#0 and gap pattern#1 as defined in 38.133 are mandatory for the UE to support, but other gap patterns are optional and the UE can indicate the gaps it supports in the UE radio capability for MUSIM by using a bitmap. 

A TP to illustrate the stage-3 details of the above proposal is provided in the Annex.
3. Conclusion

In this contribution, we have discussed the open issues for UE capabilities and proposed the following:
Proposal: For the UE that supports MUSIM gap, the MUSIM gap pattern#0 and gap pattern#1 as defined in 38.133 are mandatory for the UE to support, but other gap patterns are optional and the UE can indicate the gaps it supports in the UE radio capability for MUSIM by using a bitmap.
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5. Text Proposal for TS 38.331

–
UE-NR-Capability

The IE UE-NR-Capability is used to convey the NR UE Radio Access Capability Parameters, see TS 38.306 [26].

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                     UE-NR-Capability-v15g0                                       OPTIONAL

}

UE-NR-Capability-v15g0 ::=               SEQUENCE {

    rf-Parameters-v15g0                      RF-Parameters-v15g0                                          OPTIONAL,

    nonCriticalExtension                     SEQUENCE {}                                                  OPTIONAL

}

-- 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                     SEQUENCE {}UE-NR-Capability-v1700                            OPTIONAL

}
UE-NR-Capability-v1700 ::=               SEQUENCE {

musimGapPreference-r17                  ENUMERATED {supported}                                        OPTIONAL,

musimGapPreference-r17 ::=              SEQUENCE {

  supportedMusimGapPattern-r17          BIT STRING (SIZE(25))                                         OPTIONAL,

}   
























   OPTIONAL,
    musimLeaveConnected-r17                 ENUMERATED {supported}                                        OPTIONAL,

    nonCriticalExtension                    SEQUENCE {}                                                   OPTIONAL

}

UE-NR-CapabilityAddXDD-Mode ::=         SEQUENCE {

    phy-ParametersXDD-Diff                  Phy-ParametersXDD-Diff                                        OPTIONAL,

    mac-ParametersXDD-Diff                  MAC-ParametersXDD-Diff                                        OPTIONAL,

    measAndMobParametersXDD-Diff            MeasAndMobParametersXDD-Diff                                  OPTIONAL

}

UE-NR-CapabilityAddXDD-Mode-v1530 ::=    SEQUENCE {

    eutra-ParametersXDD-Diff                 EUTRA-ParametersXDD-Diff

}

UE-NR-CapabilityAddFRX-Mode ::= SEQUENCE {

    phy-ParametersFRX-Diff              Phy-ParametersFRX-Diff                                            OPTIONAL,

    measAndMobParametersFRX-Diff        MeasAndMobParametersFRX-Diff                                      OPTIONAL

}

UE-NR-CapabilityAddFRX-Mode-v1540 ::=    SEQUENCE {

    ims-ParametersFRX-Diff                   IMS-ParametersFRX-Diff                                       OPTIONAL

}

UE-NR-CapabilityAddFRX-Mode-v1610 ::=    SEQUENCE {

    powSav-ParametersFRX-Diff-r16            PowSav-ParametersFRX-Diff-r16                                OPTIONAL,

    mac-ParametersFRX-Diff-r16               MAC-ParametersFRX-Diff-r16                                   OPTIONAL

}

BAP-Parameters-r16 ::=                   SEQUENCE {

    flowControlBH-RLC-ChannelBased-r16       ENUMERATED {supported}                                       OPTIONAL,

    flowControlRouting-ID-Based-r16          ENUMERATED {supported}                                       OPTIONAL

}

-- TAG-UE-NR-CAPABILITY-STOP

-- ASN1STOP

	UE-NR-Capability field descriptions

	featureSetCombinations
A list of FeatureSetCombination:s for supportedBandCombinationList in UE-NR-Capability. The FeatureSetDownlink:s and FeatureSetUplink:s referred to from these FeatureSetCombination:s are defined in the featureSets list in UE-NR-Capability.


	UE-NR-Capability-v1540 field descriptions

	fr1-fr2-Add-UE-NR-Capabilities
This instance of UE-NR-CapabilityAddFRX-Mode does not include any other fields than csi-RS-IM-ReceptionForFeedback/ csi-RS-ProcFrameworkForSRS/ csi-ReportFramework.


6. Text Proposal for TS 38.306
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

	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

	musimGapPreference-r17
Indicates whether the UE supports providing MUSIM assistance information with MUSIM gap preference as defined in TS 38.331 [9].
	UE
	No
	No
	No

	supportedMusimGapPattern-r17

Indicates the supported MUSIM gaps by the UE. The leading / leftmost bit (bit 0) corresponds to the gap pattern 2, the next bit corresponds to the gap pattern 3, as specified in TS 38.133 [5] and so on.
	UE
	No
	No
	No

	musimLeaveConnected-r17

Indicates whether the UE supports providing MUSIM assistance information with indication of leaving RRC_CONNECTED state as defined 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

	overheatingInd

Indicates whether the UE supports overheating assistance information.
	UE
	No
	No
	No

	partialFR2-FallbackRX-Req

Indicates whether the UE meets only a partial set of the UE minimum receiver requirements for the eligible FR2 fallback band combinations as defined in Clause 4.2 of TS 38.101-2 [3] and Clause 4.2 of TS 38.101-3 [4]. If not indicated, the UE shall meet all the UE minimum receiver requirements for all the FR2 fallback combinations in TS 38.101-2 [3] and TS 38.101-3 [4]. The UE shall support configuration of any of the FR2 fallback band combinations regardless of the presence or the absence of this field.
	UE
	No
	No
	No

	redirectAtResumeByNAS-r16

Indicates whether the UE supports reception of redirectedCarrierInfo in an RRCRelease message in response to an RRCResumeRequest or RRCResumeRequest1 which is triggered by the NAS layer, as specified in TS 38.331 [9].
	UE
	No
	No
	No

	reducedCP-Latency
Indicates whether the UE supports reduced control plane latency as defined in TS 38.331 [9]
	UE
	No
	No
	No

	referenceTimeProvision-r16

Indicates whether the UE supports provision of referenceTimeInfo in DLInformationTransfer message and in SIB9 and reference time information preference indication via assistance information, as specified in TS 38.331 [9].
	UE
	No
	No
	No

	releasePreference-r16

Indicates whether the UE supports providing its preference assistance information to transition out of RRC_CONNECTED for power saving, as specified in TS 38.331 [9].
	UE
	No
	No
	No

	resumeWithStoredMCG-SCells-r16

Indicates whether the UE supports not deleting the stored MCG SCell configuration when initiating the resume procedure.
	UE
	No
	No
	No

	resumeWithStoredSCG-r16

Indicates whether the UE supports not deleting the stored SCG configuration when initiating resume. The UE which indicates support for resumeWithStoredSCG-r16 shall also indicate support for resumeWithSCG-Config-r16.
	UE
	No
	No
	No

	resumeWithSCG-Config-r16

Indicates whether the UE supports (re-)configuration of an SCG during the resume procedure.
	UE
	No
	No
	No

	splitSRB-WithOneUL-Path

Indicates whether the UE supports UL transmission via MCG path and DL reception via either MCG path or SCG path, as specified for the split SRB in TS 37.340 [7]. The UE shall not set the FDD/TDD specific fields for this capability (i.e. it shall not include this field in UE-MRDC-CapabilityAddXDD-Mode).
	UE
	No
	No
	No

	splitDRB-withUL-Both-MCG-SCG

Indicates whether the UE supports UL transmission via both MCG path and SCG path for the split DRB as specified in TS 37.340 [7]. The UE shall not set the FDD/TDD specific fields for this capability (i.e. it shall not include this field in UE-MRDC-CapabilityAddXDD-Mode).
	UE
	Yes
	No
	No

	srb3

Indicates whether the UE supports direct SRB between the SN and the UE as specified in TS 37.340 [7]. The UE shall not set the FDD/TDD specific fields for this capability (i.e. it shall not include this field in UE-MRDC-CapabilityAddXDD-Mode). This field is not applied to NE-DC.
	UE
	Yes
	No
	No


7. Text Proposal for TS 38.822
5.2.X
LTE_NR_MUSIM-Core
	Features
	Index
	Feature group
	Components
	Prerequisite feature groups
	Field name in TS 38.331 [2]
	Parent IE in TS 38.331 [2]
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Note
	Mandatory/Optional

	X. LTE_NR_MUSIM-Core
	X-1
	MUSIM NW Switching- MUSIM Gap request 
	Indicates whether the UE supports providing MUSIM assistance information with MUSIM gap preference as defined in TS 38.331.
	
	musimGapRequest-r17


	UE-NR-Capability-v17xy
	No
	No
	
	Optional with capability signaling

	
	X-1a
	Supported MUSIM gap pattern
	Indicates the supported MUSIM gap patterns by the UE. The leading / leftmost bit (bit 0) corresponds to the gap pattern 2, the next bit corresponds to the gap pattern 3, as specified in TS 38.133 [5] and so on.
	X-1
	supportedMusimGapPattern-r17 
	UE-NR-Capability-v17xy
	No
	No
	
	Optional with capability signaling

	
	X-2
	MUSIM NW Switching-leaving RRC_CONNECTED state
	Indicates whether the UE supports providing MUSIM assistance information with indication of leaving RRC_CONNECTED state as defined in TS 38.331.
	
	musimLeaveConnected-r17
	UE-NR-Capability-v17xy
	No
	No
	
	Optional with capability signaling



