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1. Introduction
At RAN 90 meeting one WI related to Rel-17 RRM gap enhancement was agreed at [1], three topics were provided. The objective of NCSG is copied here for information:
	(1) Pre-configured MG pattern(s) (fast MG configuration) [RAN4, RAN2] 
(2) Multiple concurrent and independent MG patterns [RAN4, RAN2]
(3) Network Controlled Small Gap (NCSG) specification [RAN4, RAN2]


In this contribution, we provide our considerations on UE AS capability for MG enhancement.
2. Discussion
2.1 UE Capability for pre-configured MG patterns

Two different pre-configured gap activation/deactivation mechanisms are introduced:

· Pre-configured measurement gap with network-controlled activation and deactivation mechanism

· Pre-configured measurement gap with UE autonomous activation and deactivation mechanism

 As per R4#101e agreement [2], separate UE capabilities for different pre-MG activation/deactivation mechanisms will be defined as below.
Table 1 UE feature list for pre-MG
	Feature group
	Components
	Consequence if the feature is not supported by the UE
	Note
	Mandatory/Optional

	X-1-1
	Pre-configured measurement gap with network-controlled activation and deactivation mechanism 
	UE does not support pre-configured measurement gap with Network-controlled mechanism
	
	Optional with capability signalling

	X-1-2
	Pre-configured measurement gap with UE autonomous activation and deactivation mechanism 
	UE does not support pre-configured measurement gap with UE autonomous mechanism
	
	Optional with capability signalling


From RAN2 perspective, UE is needed to report UE capability to indicate whether the UE supports network-controlled or autonomous pre-configured MG activation/deactivation. Then the network could decide whether need to configure the per-BWP status indication for pre-configured MG activation/deactivation. As specified in RAN4 LS[3], If the network provides the activation/deactivation status via RRC signalling, the UE will not use autonomous rules to determine the activation/deactivation status of the pre-configured MG. It will follow the per-BWP status indicated by the network.
Hence, we propose that:
Proposal 1: Introduce separate UE capabilities of network-controlled and UE autonomous activation and deactivation mechanism for pre-configured measurement gap.
2.2 UE Capability for concurrent MG patterns
Multiple concurrent and independent gap pattern is a new feature to UE. The measurement gap configuration is applicable only when the UE supports it. Considering there are still some ongoing discussions with potential impact on UE capabilities, the general UE capability on the support of this feature should be considered. We think this UE capability is defined per UE.

Proposal 2: Introduce a UE capability on the support of multiple concurrent and independent gap patterns, the UE capability is defined per UE. 

2.3 UE Capability for NCSG
NCSG is a new feature to UE. The measurement gap configuration is applicable only when the UE supports it. 
As per RAN4 LS [3], “Introduce a general UE capability for support of NCSG, to indicate UE capability to support of NCSG feature before NW inquiring”. 
There are still some open discussions in RAN4[4] as below:
	NCSG patterns

1) Mandatory NCSG patterns for UE supporting this feature
Agreements: 
· On top of #0 and #1, NCSG patterns corresponding to legacy patterns #13 and #14 are mandatorily supported in FR2 for per-FR capable UE

· UE can indicate support of some NCSG patterns which can only be used for NR-only measurement. It is FFS how to indicate support NR-only NCSG pattern.

2) Per-UE NCSG and per-FR NCSG

Agreements: 
· It is FFS whether additional UE capability is needed for per-UE and per-FR differentiation for NCSG on top of that defined for legacy gap


From RAN2 perspective, similar to NeedForGap feature, the UE could indicate whether support reporting the network controlled small gap requirement information in the UE response to a network configuration RRC message. This is a per-UE capability.
Proposal 3: Introduce a per-UE capability for support reporting NCSG requirement information. 
Furthermore, as per the above RAN4 agreement, UE needs to indicate supported NCSG patterns. 

Proposal 4: Introduce a UE capability on supported NCSG patterns.
2.4 TP on UE capability for MG enhancement 
As discussed in [5][6][7], The corresponding TPs on TS 38.331 and TS 38.306 for MG enhancement considering the above proposals are provided in Annex A and Annex B, respectively. 
Proposal 5: RAN2 to consider the corresponding TPs on TS 38.331 and TS 38.306 for MG enhancement.  

3. Conclusion

In this contribution, we discuss UE capability for MG enhancement. Based on the discussion, we have the following observations and proposals:
Proposal 1:
Introduce separate UE capabilities of network-controlled and UE autonomous activation and deactivation mechanism for pre-configured measurement gap.

Proposal 2:
Introduce a UE capability on the support of multiple concurrent and independent gap patterns, the UE capability is defined per UE.
Proposal 3:
Introduce a per-UE capability for support reporting NCSG requirement information.
Proposal 4:
Introduce a UE capability on supported NCSG patterns.
Proposal 5:
RAN2 to consider the corresponding TPs on TS 38.331 and TS 38.306 for NCSG.  
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Annex A TP for TS 38.331

6.3.3
UE capability information elements
[skipped parts]
Start of change
–
MeasAndMobParameters
The IE MeasAndMobParameters is used to convey UE capabilities related to measurements for radio resource management (RRM), radio link monitoring (RLM) and mobility (e.g. handover).

MeasAndMobParameters information element

-- ASN1START

-- TAG-MEASANDMOBPARAMETERS-START

MeasAndMobParameters ::=                    SEQUENCE {

    measAndMobParametersCommon              MeasAndMobParametersCommon              OPTIONAL,

    measAndMobParametersXDD-Diff                MeasAndMobParametersXDD-Diff        OPTIONAL,

    measAndMobParametersFRX-Diff                MeasAndMobParametersFRX-Diff        OPTIONAL
}

MeasAndMobParametersCommon ::=          SEQUENCE {

    supportedGapPattern                     BIT STRING (SIZE (22))                  OPTIONAL,

    ssb-RLM                                 ENUMERATED {supported}                  OPTIONAL,

    ssb-AndCSI-RS-RLM                       ENUMERATED {supported}                  OPTIONAL,

    ...,

    [[

    eventB-MeasAndReport                    ENUMERATED {supported}                  OPTIONAL,

    handoverFDD-TDD                         ENUMERATED {supported}                  OPTIONAL,

    eutra-CGI-Reporting                     ENUMERATED {supported}                  OPTIONAL,

    nr-CGI-Reporting                        ENUMERATED {supported}                  OPTIONAL
    ]],

    [[

    independentGapConfig                    ENUMERATED {supported}                  OPTIONAL,

    periodicEUTRA-MeasAndReport             ENUMERATED {supported}                  OPTIONAL,

    handoverFR1-FR2                         ENUMERATED {supported}                  OPTIONAL,

    maxNumberCSI-RS-RRM-RS-SINR             ENUMERATED {n4, n8, n16, n32, n64, n96} OPTIONAL
    ]],

    [[

    nr-CGI-Reporting-ENDC                   ENUMERATED {supported}                  OPTIONAL
    ]],

    [[

    eutra-CGI-Reporting-NEDC                ENUMERATED {supported}                  OPTIONAL,

    eutra-CGI-Reporting-NRDC                ENUMERATED {supported}                  OPTIONAL,

    nr-CGI-Reporting-NEDC                   ENUMERATED {supported}                  OPTIONAL,

    nr-CGI-Reporting-NRDC                   ENUMERATED {supported}                  OPTIONAL
    ]],

    [[

    reportAddNeighMeasForPeriodic-r16       ENUMERATED {supported}                  OPTIONAL,

    condHandoverParametersCommon-r16        SEQUENCE {

       condHandoverFDD-TDD-r16                  ENUMERATED {supported}              OPTIONAL,

       condHandoverFR1-FR2-r16                  ENUMERATED {supported}              OPTIONAL
    }                                                                               OPTIONAL,

    nr-NeedForGap-Reporting-r16             ENUMERATED {supported}                  OPTIONAL,

    supportedGapPattern-NRonly-r16          BIT STRING (SIZE (10))                  OPTIONAL,

    supportedGapPattern-NRonly-NEDC-r16     ENUMERATED {supported}                  OPTIONAL,

    maxNumberCLI-RSSI-r16                   ENUMERATED {n8, n16, n32, n64}          OPTIONAL,

    maxNumberCLI-SRS-RSRP-r16               ENUMERATED {n4, n8, n16, n32}           OPTIONAL,

    maxNumberPerSlotCLI-SRS-RSRP-r16        ENUMERATED {n2, n4, n8}                 OPTIONAL,

    mfbi-IAB-r16                            ENUMERATED {supported}                  OPTIONAL,

    dummy                                   ENUMERATED {supported}                  OPTIONAL,

    nr-CGI-Reporting-NPN-r16                ENUMERATED {supported}                  OPTIONAL,

    idleInactiveEUTRA-MeasReport-r16        ENUMERATED {supported}                  OPTIONAL,

    idleInactive-ValidityArea-r16           ENUMERATED {supported}                  OPTIONAL,

    eutra-AutonomousGaps-r16                ENUMERATED {supported}                  OPTIONAL,

    eutra-AutonomousGaps-NEDC-r16           ENUMERATED {supported}                  OPTIONAL,

    eutra-AutonomousGaps-NRDC-r16           ENUMERATED {supported}                  OPTIONAL,

    pcellT312-r16                           ENUMERATED {supported}                  OPTIONAL,

    supportedGapPattern-r16                 BIT STRING (SIZE (2))                   OPTIONAL
    ]],

[[
preConfiguredMG-NetworkControlled

ENUMERATED {supported}                  OPTIONAL,
preConfigureMG-AutoActDeact-r17

    ENUMERATED {supported}                  OPTIONAL,
concurrentMG-r17

                    ENUMERATED {supported}                  OPTIONAL,
ncsg-Reporting-r17                      ENUMERATED {supported}                  OPTIONAL,
supportedGapPattern-NCSG-r17
            ENUMERATED {supported}                  OPTIONAL
]]

}

MeasAndMobParametersXDD-Diff ::=        SEQUENCE {

    intraAndInterF-MeasAndReport            ENUMERATED {supported}                  OPTIONAL,

    eventA-MeasAndReport                    ENUMERATED {supported}                  OPTIONAL,

    ...,

    [[

    handoverInterF                          ENUMERATED {supported}                  OPTIONAL,

    handoverLTE-EPC                         ENUMERATED {supported}                  OPTIONAL,

    handoverLTE-5GC                         ENUMERATED {supported}                  OPTIONAL
    ]],

    [[

    sftd-MeasNR-Neigh                       ENUMERATED {supported}                  OPTIONAL,

    sftd-MeasNR-Neigh-DRX                   ENUMERATED {supported}                  OPTIONAL
    ]],

    [[

    dummy                                   ENUMERATED {supported}                  OPTIONAL
    ]]

}

MeasAndMobParametersFRX-Diff ::=            SEQUENCE {

    ss-SINR-Meas                                ENUMERATED {supported}              OPTIONAL,

    csi-RSRP-AndRSRQ-MeasWithSSB                ENUMERATED {supported}              OPTIONAL,

    csi-RSRP-AndRSRQ-MeasWithoutSSB             ENUMERATED {supported}              OPTIONAL,

    csi-SINR-Meas                               ENUMERATED {supported}              OPTIONAL,

    csi-RS-RLM                                  ENUMERATED {supported}              OPTIONAL,

    ...,

    [[

    handoverInterF                              ENUMERATED {supported}              OPTIONAL,

    handoverLTE-EPC                             ENUMERATED {supported}              OPTIONAL,

    handoverLTE-5GC                             ENUMERATED {supported}              OPTIONAL
    ]],

    [[

    maxNumberResource-CSI-RS-RLM                ENUMERATED {n2, n4, n6, n8}         OPTIONAL
    ]],

    [[

    simultaneousRxDataSSB-DiffNumerology        ENUMERATED {supported}              OPTIONAL
    ]],

    [[

    nr-AutonomousGaps-r16                       ENUMERATED {supported}              OPTIONAL,

    nr-AutonomousGaps-ENDC-r16                  ENUMERATED {supported}              OPTIONAL,

    nr-AutonomousGaps-NEDC-r16                  ENUMERATED {supported}              OPTIONAL,

    nr-AutonomousGaps-NRDC-r16                  ENUMERATED {supported}              OPTIONAL,

    dummy                                       ENUMERATED {supported}              OPTIONAL,

    cli-RSSI-Meas-r16                           ENUMERATED {supported}              OPTIONAL,

    cli-SRS-RSRP-Meas-r16                       ENUMERATED {supported}              OPTIONAL,

    interFrequencyMeas-NoGap-r16                ENUMERATED {supported}              OPTIONAL,

    simultaneousRxDataSSB-DiffNumerology-Inter-r16  ENUMERATED {supported}          OPTIONAL,

    idleInactiveNR-MeasReport-r16               ENUMERATED {supported}              OPTIONAL,

    -- R4 6-2: Support of beam level Early Measurement Reporting
    idleInactiveNR-MeasBeamReport-r16           ENUMERATED {supported}              OPTIONAL
    ]],

    [[

    increasedNumberofCSIRSPerMO-r16             ENUMERATED {supported}              OPTIONAL
    ]]

}

-- TAG-MEASANDMOBPARAMETERS-STOP

-- ASN1STOP
End of change

Annex B TP for TS 38.306
Start of change

4.2.9
MeasAndMobParameters
	Definitions for parameters
	Per
	M
	FDD-TDD

DIFF
	FR1-FR2

DIFF

	----Omit-----
	
	
	
	

	preConfiguredMG-NetworkControlled-r17
Indicates whether the UE supports NW controlled pre-configured MG activation/deactivation as specified in TS 38.331 [9].
	UE
	No
	No
	No

	preConfigureMG-AutoActDeact-r17
Indicates whether the UE supports autonomous pre-configured MG activation/deactivation as specified in TS 38.331 [9]..
	UE
	No
	No
	No

	concurrentMG-r17
Defines whether the UE supports concurrent measurement gaps as specified in TS 38.331 [9]. 
	UE
	No
	No
	No

	Ncsg-Reporting-r17
Indicates whether the UE supports reporting the network controlled small gap requirement information in the UE response to a network configuration RRC message. 
	UE
	No
	No
	No

	supportedGapPattern-NCSG-r17
Indicates whether the UE supports some[TBD] NCSG gap patterns.
	FFS
	No
	No
	FFS

	----Omit-----
	
	
	
	


End of change
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