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1 Introduction
In this paper, we discuss whether to disable DAPS related UE capability fields, i.e. intraFreqDiffSCS-DAPS and interFreqDiffSCS-DAPS. 

2 Discussion
According to RAN4 feature list [1], the following two UE capability fields are needed for DAPS:
	5-9 Support of different SCS-s in source and target cells for intra-frequency
5-10 Support of different SCS-s in source and target cells for inter-frequency


And they are specified as below:

    interFreqDAPS-r16                                 SEQUENCE {

        interFreqAsyncDAPS-r16                            ENUMERATED {supported}    OPTIONAL,

        interFreqDiffSCS-DAPS-r16                         ENUMERATED {supported}    OPTIONAL,

        interFreqMultiUL-TransmissionDAPS-r16             ENUMERATED {supported}    OPTIONAL,

        interFreqSemiStaticPowerSharingDAPS-Mode1-r16     ENUMERATED {supported}    OPTIONAL,

        interFreqSemiStaticPowerSharingDAPS-Mode2-r16     ENUMERATED {supported}    OPTIONAL,

        interFreqDynamicPowerSharingDAPS-r16              ENUMERATED {short, long}  OPTIONAL,

        interFreqUL-TransCancellationDAPS-r16             ENUMERATED {supported}    OPTIONAL
}  

    intraFreqDAPS-r16                  SEQUENCE {

        intraFreqDiffSCS-DAPS-r16          ENUMERATED {supported}            OPTIONAL,

        intraFreqAsyncDAPS-r16             ENUMERATED {supported}            OPTIONAL
    }  
The reason is to indicate whether UE can support different SCS-s in source and target cells, in this case network can provide accurate DAPS configurations.
Regarding DAPS UE capability structure, intraFreqDAPS UE capability is indicated per FeatureSet, and interFreqDAPS UE capability is indicated per BandCombination. For intraFreqDAPS, DAPS handover can be supported between every CC pair within a FeatureSet. And for interFreqDAPS, DAPS handover can be supported between every CC pair within a BandCombination according to the same FeatureSetEntryIndex. 

As a part of UE capability signalling, for each FSpCC there is already exact supportedSubcarrierSpacingDL and supportedSubcarrierSpacingUL indications to show the supported SCS for uplink and downlink data transmission. So for each CC pair, SCS for source CC and SCS for target CC are already clear, and it’s easy to tell whether they are the same or different.
FeatureSetUplinkPerCC ::=               SEQUENCE {

    supportedSubcarrierSpacingUL            SubcarrierSpacing,

    supportedBandwidthUL                    SupportedBandwidth,

    channelBW-90mhz                         ENUMERATED {supported}                      OPTIONAL,

    mimo-CB-PUSCH                           SEQUENCE {

        maxNumberMIMO-LayersCB-PUSCH            MIMO-LayersUL                               OPTIONAL,

        maxNumberSRS-ResourcePerSet             INTEGER (1..2)

    }                                                                                   OPTIONAL,

    maxNumberMIMO-LayersNonCB-PUSCH         MIMO-LayersUL                               OPTIONAL,

    supportedModulationOrderUL              ModulationOrder                             OPTIONAL
}

FeatureSetDownlinkPerCC ::=         SEQUENCE {

    supportedSubcarrierSpacingDL        SubcarrierSpacing,

    supportedBandwidthDL                SupportedBandwidth,

    channelBW-90mhz                     ENUMERATED {supported}                                                  OPTIONAL,

    maxNumberMIMO-LayersPDSCH           MIMO-LayersDL                                                           OPTIONAL,

    supportedModulationOrderDL          ModulationOrder                                                         OPTIONAL
}

SubcarrierSpacing ::=               ENUMERATED {kHz15, kHz30, kHz60, kHz120, kHz240, spare3, spare2, spare1}

Observation 1: for one DAPS CC pair, by the uplink and downlink SCS fields in FSpCC it’s already clear whether different SCS-s in source and target cells are supported.
According to TS 38.306, the descriptions of these two capability fields are as follows:

-
intraFreqDiffSCS-DAPS-r16 indicates whether the UE supports different SCSs in source PCell and intra-frequency target PCell in DAPS handover. The UE only includes this field if different SCSs can be supported in both UL and DL. If absent, the UE does not support either UL or DL SCS being different in DAPS handover.

-
interFreqDiffSCS-DAPS-r16 indicates whether the UE supports different SCSs in source PCell and inter-frequency target PCell in DAPS handover. The UE only includes this field if different SCSs can be supported in both UL and DL. If absent, the UE does not support either UL or DL SCS being different in DAPS handover.
As we mentioned above, these two capability fields don’t provide additional information, considering it’s already clear which SCS can be supported for uplink and downlink transmissions of a DAPS CC pair. And at the same time, there is additional rule to follow whether these two capability fields can be indicated, i.e. “UE only includes this field if different SCSs can be supported in both UL and DL”. It means UE has to check at most all potential CC pairs and see whether the supported SCS-s are the same or different for uplink and downlink. When there is a big BandCombination, e.g. for inter-freq DAPS, it’s more power consuming to check whether the two capability fields should be indicated.
Observation 2: the two capability fields, i.e. intraFreqDiffSCS-DAPS-r16 and interFreqDiffSCS-DAPS-r16, don’t provide additional SCS related information, but it’s quite power consuming to check whether they should be indicated.

Considering these two capability fields are not useful, but quite power consuming, we think there are two ways for optimization:

Option 1: dummify these two capability fields;
Option 2: add clarification that “In this release the UE shall not report this UE capability”.
As there is unnecessary spec impact on ASN.1 of option 1, option 2 is slightly preferred. So we propose:

Proposal 1: for the two capability fields, i.e. intraFreqDiffSCS-DAPS-r16 and interFreqDiffSCS-DAPS-r16, add clarification that “In this release the UE shall not report this UE capability”.
3 Conclusion

In this contribution, we analyse the two capability fields, i.e. intraFreqDiffSCS-DAPS-r16 and interFreqDiffSCS-DAPS-r16 for DAPS, and we have the following observations:

Observation 1: for one DAPS CC pair, by the uplink and downlink SCS fields in FSpCC it’s already clear whether different SCS-s in source and target cells are supported.
Observation 2: the two capability fields, i.e. intraFreqDiffSCS-DAPS-r16 and interFreqDiffSCS-DAPS-r16, don’t provide additional SCS related information, but it’s quite power consuming to check whether they should be indicated.

And we propose:
Proposal 1: for the two capability fields, i.e. intraFreqDiffSCS-DAPS-r16 and interFreqDiffSCS-DAPS-r16, add clarification that “In this release the UE shall not report this UE capability”.
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