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1. Introduction

In previous RAN2 meeting, RAN2 discussed the NeedForGap reporting in NR and agreed that:

· Introduce an optional target band filter configuration for dynamic need for gap reporting. 

· If configured, the UE reports the NeedForGap information for the NR bands that are included in the filter and supported by the UE.
· If not configured, the UE reports the NeedForGap information for all supported NR bands. 

· No matter the band filter is configured or not, the band indicator is included in the inter-frequency NeedForGap reporting.
In this paper, we will discuss how to handle the NeedforGap reporting due to SCell release/addition and how to handle the needForGapsConfigNR configuration during handover case.
2. Discussion 
Issue 1: How to handle needForGapsConfigNR and needForGapsInfoNR during HO?
In [1], the band filter configuration is configured in OtherConfig IE in RRCReconfgiuration message.
OtherConfig-v16xy ::=                   SEQUENCE {

    drx-PreferenceConfig-r16                SetupRelease {DRX-PreferenceConfig-r16}                       OPTIONAL, -- Need M

    maxBW-PreferenceConfig-r16              SetupRelease {MaxBW-PreferenceConfig-r16}                     OPTIONAL, -- Need M

    maxCC-PreferenceConfig-r16              SetupRelease {MaxCC-PreferenceConfig-r16}                     OPTIONAL, -- Need M

    maxMIMO-LayerPreferenceConfig-r16       SetupRelease {MaxMIMO-LayerPreferenceConfig-r16}              OPTIONAL, -- Need M

    minSchedulingOffsetPreferenceConfig-r16 SetupRelease {MinSchedulingOffsetPreferenceConfig-r16}        OPTIONAL, -- Need M

    releasePreferenceConfig-r16             SetupRelease {ReleasePreferenceConfig-r16}                    OPTIONAL, -- Need M

    needForGapsConfigNR-r16                 SetupRelease {NeedForGapsConfigNR-r16}                        OPTIONAL  -- Need M
}

We note that the need code for needForGapsConfigNR IE is “Need M” and this configuration will be maintained after next RRCReconfiguration and HO-CMD. The OtherConfig IE is included in RRCReconfgiuration message and RRCReconfgiuration is forwarded to the target node in HandoverPreparationInformation inter-node message.
Observation 1: needForGapsConfigNR is forwarded to target node during HO.

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

    ]]

}

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

    ]]

}

It is not clear whether NeedForGap reporting, i.e. needForGapsInfoNR is also forwarded to the target node during HO.

For UE assistance information reporting, both UE assistance information configuration and UE assistance information reporting are forwarded to the target node during HO (see the pink highlight).

For the same reason, it makes sense that NeedForGap reporting, i.e. needForGapsInfoNR is also forwarded to the target node during HO.
Proposal 1: NeedForGap reporting, i.e. needForGapsInfoNR is forwarded to the target node during HO in HandoverPreparationInformation iner-node message.

Issue 2: How to handle the NeedforGap reporting due to SCell release/addition

RAN2 agreed NeedForGap reporting will be based on the current configured band combination.
· In Rel-16, the reporting of additional NeedForGap information based on the potential band combinations is not supported.  The UE reports the NeedForGap information based on resultant configuration (current configured band combination). 

The SCells release or addition via RRCReconfiguration will change the configured band combination, so the NeedForGap reporting will also be changed. The common understanding is that the needForGapsConfigNR will not always be included in RRCReconfiguraiton due to the need code for needForGapsConfigNR IE is “Need M”. So if needForGapsConfigNR is not included in RRCReconfiguraiton message, the UE will use the needForGapsConfigNR configured in prior RRCReconfiguration message or RRCResume message if configured.

If there is no change for the NeedForGap reporting, i.e. NeedForGapsInfoNR, it is not necessary for the UE to report the NeedForGapsInfoNR again in RRCReconfigurationComplete message and the network will consider the last NeedForGap reporting is valid.
Proposal 2: RAN2 is kindly asked to confirm the following understandings:

· If needForGapsConfigNR is not included in RRCReconfiguraiton message, the UE will use the needForGapsConfigNR configured in prior RRCReconfiguration message or RRCResume message if configured.

· If NeedForGapsInfoNR is not included in RRCReconfigurationComplete message, the network will consider the last NeedForGap reporting is valid if received.
If the NeedForGap reporting, i.e. NeedForGapsInfoNR, is changed due to SCell release/addition and, e.g. only one or two of NeedForGapsNRs in NeedForGapsBandlistNR are changed. Currently, the whole list in the NeedForGapsBandlistNR will be reported. 
NeedForGapsInfoNR-r16 ::=        SEQUENCE {

    intraFreq-needForGap-r16      NeedForGapsIntraFreqlist-r16,  

    interFreq-needForGap-r16      NeedForGapsBandlistNR-r16
}

NeedForGapsIntraFreqlist-r16 ::=          SEQUENCE (SIZE (1.. maxNrofServingCells)) OF NeedForGapsIntraFreq-r16

NeedForGapsBandlistNR-r16 ::=             SEQUENCE (SIZE (1..maxBands)) OF NeedForGapsNR-r16
NeedForGapsIntraFreq-r16  ::=                 SEQUENCE {

    servCellId-r16                               ServCellIndex,

    gapIndicationIntra-r16                       ENUMERATED {gap, no-gap}
}

NeedForGapsNR-r16  ::=                        SEQUENCE {

    bandNR-r16                                   FreqBandIndicatorNR,

    gapIndication-r16                            ENUMERATED {gap, no-gap}
}
It will increase the signalling overhead. So we think the UE can include a bitmap to indicated which reporting, i.e. NeedForGapsBandlistNR in prior NeedForGapsBandlistNR is valid and UE only report the changed NeedForGapsNR to the network. 
Furthermore, there is also no mechanism to release the NeedForGapsBandlistNR reported before, the bitmap will also be used to release the NeedForGap reporting, i.e NeedForGapsBandlistNR, e.g. all the bit is set to 0 in bitmap.

Proposal 3: The bitmap is introduced to indicate the validity of each NeedForGapsInfoNR in prior NeedForGapsBandlistNR and also can be used to release the NeedForGapsBandlistNR.
3. Conclusion

based on the discussion above, we propose:
Observation 1: needForGapsConfigNR is forwarded to target node during HO.
Proposal 1: NeedForGap reporting, i.e. needForGapsInfoNR is forwarded to the target node during HO in HandoverPreparationInformation iner-node message.

Proposal 2: RAN2 is kindly asked to confirm the following understandings:

· If needForGapsConfigNR is not included in RRCReconfiguraiton message, the UE will use the needForGapsConfigNR configured in prior RRCReconfiguration message or RRCResume message if configured.

· If NeedForGapsInfoNR is not included in RRCReconfigurationComplete message, the network will consider the last NeedForGap reporting is valid if received.

Proposal 3: The bitmap is introduced to indicate the validity of each NeedForGapsInfoNR in prior NeedForGapsBandlistNR and also can be used to release the NeedForGapsBandlistNR.
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