
3GPP TSG-RAN WG2 Meeting #116-e

R2-2109731
Electronic, 1st Nov. – 12th Nov. 2021
Source:
vivo
Title:
Discussion on per-configured measurement gap
Agenda Item:
8.22
Document for:
Discussion and Decision

1. Introduction
In RAN#89e meeting, a WI on measurement gap enhancement was agreed in [1] with the following aspects:

(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]

Regarding pre-configured MG, the scope is:
	(1) Pre-configured MG pattern(s) (fast MG configuration) [RAN4, RAN2] 

· RRM requirements for pre-configured MG pattern(s) [RAN4]

· Study requirements of the mechanisms of activation/deactivation of MG following a DCI or timer based BWP switch, e.g., per BWP MG configuration

· Specification of rules and UE behaviour for activation/deactivation of a MG following a DCI or timer based BWP switch

· Define measurement period requirements with pre-configured MG pattern(s) in the presence of one or more BWP switch per measurement period

· Specification of applicability of pre-configured MG pattern(s) [RAN4]

· Procedures and signaling for pre-configured MG pattern(s) [RAN2]

· Specification of protocol impacts of the mechanisms of activation/deactivation of MG following a DCI or timer based BWP switch, e.g., per BWP MG configuration based on RAN4 input


In RAN4#100e meeting, an LS including RAN4 conclusions on pre-configured MG was sent to RAN2 from RAN4 in [2]. 
In this contribution, we will discuss the procedure and signaling for pre-configured MG pattern(s) from RAN2 perspective. 
2. Discussion
2.1. Configuration of pre-configured MG
Pre-configured measurement gap has been discussed in RAN4 for several meetings. The corresponding conclusions are provided in RAN4 LS [2]. It was agreed in RAN4 that legacy per-UE or per-FR measurement gap could be pre-configured, and the common configuration parameters of pre-configured MG (e.g. MGRP, MGL, etc) are the same as those of Rel-16 legacy MG. The pre-configured MG can be configured in way similar to the configuration of the Rel-16 legacy MGs. 
In this way, the pre-configured MG should be differentiated with the legacy MG when pre-configured MG is being configured. In RAN4 LS [2], it was agreed that RRC parameter(s) should be used for this differentiation. The exact signaling can be designed by RAN2.
From RAN2 point of view, it is nature to introduce an indication (e.g. 1bit) in the configured of MG to indicate whether it is pre-configured MG. 
Proposal 1: An indication (e.g. isPreConfiguredMG with 1bit) is introduced in the configured of MG to indicate whether it is pre-configured MG. 
2.2. Act./De-act. of pre-configured MG
Based on LS from RAN4 [2], RAN4 discussed and concluded two mechanisms for pre-configured MG activation/deactivation:
· Option 1: NW controlled MG activation/deactivation. RRC based method is supported, while MAC CE based method is FFS.
· Option 2: Autonomously/implicitly triggered by DCI/Timer based BWP switch.
For option 1, RRC signaling needs to introduced to indicate the pre-configured MG activation/deactivation per-BWP. This would be a static indication for MG activation/deactivation. After switching to a new BWP, the RRC indication (FFS MAC CE) will configure whether the pre-configured MG is activated or de-activated. This indication could be optional. When it is absent, option 2 could be applied. 
Proposal 2: An optional per-BWP indication (e.g. activatedPreMG) is introduced to indicate the pre-configured MG activation/deactivation for the corresponding BWP. 
With this activation/deactivation indication, the corresponding MG configuration could be identified as pre-configured MG, which could be differentiated with the legacy MG. 

In this way, the configuration of pre-configured MG could be indicated by either explicit indication (i.e. isPreConfiguredMG) introduced above or the explicit indication for activation/deactivation by RRC signaling (i.e. activatedPreMG). Thus, the indication for pre-configured MG (i.e. isPreConfiguredMG) should be optional. It could be absent when the indication for activation/deactivation (e.g. activatedPreMG) is present. 
Proposal 3: The indication (e.g. isPreConfiguredMG) for pre-configured MG is an optional field. It could be absent when the activation/deactivation indication (e.g. activatedPreMG) is present. 
When the activation/deactivation indication for pre-configured MG is not present, pre-configured MG could be activated/deactivated autonomously triggered by existing BWP switching, which could be timer/DCI based. More specifically, the UE will check whether any configured MO needs MG after BWP switch. This would be dynamic determination for pre-configured MG activation/deactivation. 
Proposal 4: When the activation/deactivation indication (e.g. activatedPreMG) is not present, pre-configured MG can be activated/deactivated autonomously triggered by timer/DCI based BWP switching. 
2.3. UE capability for pre-configured MG
From UE perspective, a new UE capability needs to be introduced on the support of pre-configured MG. By default, NW controlled MG activation/deactivation could be naturally supported when the UE supports pre-configured MG. 
Proposal 5: One UE capability is introduced to support pre-configured MG. NW controlled MG activation/deactivation could be naturally supported when pre-configured MG is supported.
Regarding autonomous pre-configured MG activation/deactivation mechanism, it needs UE to determine whether the pre-configured MG is activated or deactivated after BWP switch. It is better to introduce a separate UE capability to indicate whether the UE supports autonomous pre-configured MG activation/deactivation. With this capability, network could decide whether need to configure the per-BWP indication (e.g. activatedPreMG) for pre-configured MG activation/deactivation for the corresponding BWP. 
For example, if the UE indicates to support the autonomous activation/deactivation, the network could choose not to configure activatedPreMG; if the UE indicates not to support autonomous activation/deactivation, when network should configure activatedPreMG when pre-configured MG is expected to be applied. 

Proposal 6: A separate UE capability is introduced to support autonomous pre-configured MG activation/deactivation. 

2.4. TP for pre-configured MG
The corresponding TPs on TS 38.306 and TS 38.331 for this pre-configured MG considering the above proposals are provided in Annex A and Annex B, respectively. 
Proposal 7: RAN2 to consider the corresponding TPs on TS 38.306 and TS 38.331 for pre-configured MG.  

3. Conclusion

In this contribution, we discussed the corresponding RAN2 impacts on pre-configured MG. We have the following proposals:

Proposal 1: An indication (e.g. isPreConfiguredMG with 1bit) is introduced in the configured of MG to indicate whether it is pre-configured MG. 
Proposal 2: An optional per-BWP indication (e.g. activatedPreMG) is introduced to indicate the pre-configured MG activation/deactivation for the corresponding BWP. 
Proposal 3: The indication (e.g. isPreConfiguredMG) for pre-configured MG is an optional field. It could be absent when the activation/deactivation indication (e.g. activatedPreMG) is present. 
Proposal 4: When the activation/deactivation indication (e.g. activatedPreMG) is not present, pre-configured MG can be activated/deactivated autonomously triggered by timer/DCI based BWP switching. 

Proposal 5: One UE capability is introduced to support pre-configured MG. NW controlled MG activation/deactivation could be naturally supported when pre-configured MG is supported.
Proposal 6: A separate UE capability is introduced to support autonomous pre-configured MG activation/deactivation. 

Proposal 7: RAN2 to consider the corresponding TPs on TS 38.306 and TS 38.331 for pre-configured MG.  
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4.2.9
MeasAndMobParameters
	Definitions for parameters
	Per
	M
	FDD-TDD

DIFF
	FR1-FR2

DIFF

	----Omit-----
	
	
	
	

	preConfiguredMG-r17
Indicates whether the UE supports pre-configured measurement gap. NW controlled MG activation/deactivation could be naturally supported when pre-configured MG is supported by the UE. 
	UE
	No
	No
	No

	preConfigureMG-AutoActDeact-r17
Indicates whether the UE supports autonomous pre-configured MG activation/deactivation.
	UE
	No
	No
	No

	----Omit-----
	
	
	
	


End of change
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6.3.2
Radio resource control information elements

–
MeasGapConfig
The IE MeasGapConfig specifies the measurement gap configuration and controls setup/release of measurement gaps.

MeasGapConfig information element

-- ASN1START

-- TAG-MEASGAPCONFIG-START

MeasGapConfig ::=                   SEQUENCE {

    gapFR2                              SetupRelease { GapConfig }                                              OPTIONAL,   -- Need M

    ...,

    [[

    gapFR1                              SetupRelease { GapConfig }                                              OPTIONAL,   -- Need M

    gapUE                               SetupRelease { GapConfig }                                              OPTIONAL    -- Need M

    ]]

}

GapConfig ::=                       SEQUENCE {

    gapOffset                           INTEGER (0..159),

    mgl                                 ENUMERATED {ms1dot5, ms3, ms3dot5, ms4, ms5dot5, ms6},

    mgrp                                ENUMERATED {ms20, ms40, ms80, ms160},

    mgta                                ENUMERATED {ms0, ms0dot25, ms0dot5},

    ...,

    [[

    refServCellIndicator                ENUMERATED {pCell, pSCell, mcg-FR2}                                 OPTIONAL   -- Cond NEDCorNRDC

    ]],

    [[

    refFR2ServCellAsyncCA-r16           ServCellIndex                                                       OPTIONAL,   -- Cond AsyncCA

    mgl-r16                             ENUMERATED {ms10, ms20}                                             OPTIONAL    -- Cond PRS

    ]],
    [[

    isPreConfiguredMG-r17               ENUMERATED {true}                                                   OPTIONAL     -- Need S
    activatedPreMG-r17                  SEQUENCE (SIZE (1.. maxNrofBWPs)) OF ActivatedPreMGPerBWP-r17           OPTIONAL    -- Need S
    ]]
}
activatedPreMGPerBWP-r17 ::=            ENUMERATED {activated, deactivated}
-- TAG-MEASGAPCONFIG-STOP

-- ASN1STOP

	MeasGapConfig field descriptions

	activatedPreMG
Indicates the pre-configured MG activation/deactivation for the corresponding BWP. If it is absent, pre-configured MG can be activated/deactivated autonomously triggered by timer/DCI based BWP switching.

	gapFR1

Indicates measurement gap configuration that applies to FR1 only. In (NG)EN-DC, gapFR1 cannot be set up by NR RRC (i.e. only LTE RRC can configure FR1 measurement gap). In NE-DC, gapFR1 can only be set up by NR RRC (i.e. LTE RRC cannot configure FR1 gap). In NR-DC, gapFR1 can only be set up in the measConfig associated with MCG. gapFR1 can not be configured together with gapUE. The applicability of the FR1 measurement gap is according to Table 9.1.2-2 and Table 9.1.2-3 in TS 38.133 [14].

	gapFR2

Indicates measurement gap configuration applies to FR2 only. In (NG)EN-DC or NE-DC, gapFR2 can only be set up by NR RRC (i.e. LTE RRC cannot configure FR2 gap). In NR-DC, gapFR2 can only be set up in the measConfig associated with MCG. gapFR2 cannot be configured together with gapUE. The applicability of the FR2 measurement gap is according to Table 9.1.2-2 and Table 9.1.2-3 in TS 38.133 [14].

	gapUE

Indicates measurement gap configuration that applies to all frequencies (FR1 and FR2). In (NG)EN-DC, gapUE cannot be set up by NR RRC (i.e. only LTE RRC can configure per UE measurement gap). In NE-DC, gapUE can only be set up by NR RRC (i.e. LTE RRC cannot configure per UE gap). In NR-DC, gapUE can only be set up in the measConfig associated with MCG. If gapUE is configured, then neither gapFR1 nor gapFR2 can be configured. The applicability of the per UE measurement gap is according to Table 9.1.2-2 and Table 9.1.2-3 in TS 38.133 [14].

	gapOffset

Value gapOffset is the gap offset of the gap pattern with MGRP indicated in the field mgrp. The value range is from 0 to mgrp-1.

	isPreConfiguredMG
Indicate whether this gap configuration is pre-configured measurement gap. If it is absent, when the activation/deactivation indication (e.g. activatedPreMG) is present, this gap configuration is also pre-configured measurement gap. 

	mgl

Value mgl is the measurement gap length in ms of the measurement gap. The measurement gap length is according to in Table 9.1.2-1 in TS 38.133 [14]. Value ms1dot5 corresponds to 1.5 ms, ms3 corresponds to 3 ms and so on. If mgl-r16 is present, UE shall ignore the mgl (without suffix).

	mgrp

Value mgrp is measurement gap repetition period in (ms) of the measurement gap. The measurement gap repetition period is according to Table 9.1.2-1 in TS 38.133 [14].

	mgta

Value mgta is the measurement gap timing advance in ms. The applicability of the measurement gap timing advance is according to clause 9.1.2 of TS 38.133 [14]. Value ms0 corresponds to 0 ms, ms0dot25 corresponds to 0.25 ms and ms0dot5 corresponds to 0.5 ms. For FR2, the network only configures 0 ms and 0.25 ms. 

	refFR2ServCellAsyncCA

Indicates the FR2 serving cell identifier whose SFN and subframe is used for FR2 gap calculation for this gap pattern with asynchronous CA involving FR2 carrier(s).

	refServCellIndicator

Indicates the serving cell whose SFN and subframe are used for gap calculation for this gap pattern. Value pCell corresponds to the PCell, pSCell corresponds to the PSCell, and mcg-FR2 corresponds to a serving cell on FR2 frequency in MCG.


Next change

6.3.3
UE capability information elements

–
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-r17

                      ENUMERATED {supported}                       OPTIONAL,
preConfigureMG-AutoActDeact-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
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