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1 Introduction
At RAN2#115-e meeting, the paper was discussed in the email discussion [AT115-e][028][NR16] UE capabilities I, and the discussion paper and CR were postponed. In this paper, we add some responses to companies’ concerns.
In addition, we found an issue regarding DAPS definition on feature combination, and we provide some technical analysis in section 2.2.
2 Discussion
2.1 Discussion on DiffSCS-DAPS capabilities
2.1.1 Issue and solutions

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”.
2.1.2 Responses to email discussion [AT115-e][028][NR16]
At RAN2#115-e meeting, companies’ opinions were collected (see section 5 Annex). Some concerns are about the usefulness of the capability fields, so here we would like to provide some responses as below.
	Ericsson’s comments:

This capability was intentionally added and removing it would not be according to agreements/intention. Example:
Two UEs (one simple UE and one advanced UE) may support the same SCSs:
they support SCS 15 kHZ and 60 kHZ in the source band
they support SCS 15 kHZ and 60 kHZ in the target band.
The simple UE may support DAPS between source and target, but only if 15 kHz was used in the source and 15 kHz is also used in the target, or only if 60 kHz was used in source and 60 kHz is also used in the target.
The more advanced UE may support DAPS between source and target, even if source SCS is 15 kHz and target SCS is 60 kHz is also used in the target.
The capability bit is used to distinguish these two types of UEs and we don’t think we can dummify it. At least it is not up to RAN2 to make this obsolete.


Since the UE can only indicate one SCS in one CC, the description “they support SCS 15 kHZ and 60 kHZ in the source band” should be “they support SCS 15 kHZ and 60 kHZ in different CCs”. One example is as below, and it can be seen that different CC may support the same or different SCS. In general, with such information, the network can already know whether the UE supports different SCSs in source PCell and target Pcell for intra-/inter- frequency handover.
	Per CC
	Supported SCS

	CC1 UL
	15 kHZ

	CC1 DL
	15 kHZ

	CC2 UL
	60 kHZ

	CC2 DL
	60 kHZ


	OPPO’s comments:

For interFreqDiffSCS-DAPS-r16, we don’t understand it is not useful. If SCS of all CCs within the band combination is the same, it is obviously useless. But if SCS of some CCs are different, then this UE capability means whether handover between CCs with different SCS is supported or not. Therefore we think interFreqDiffSCS-DAPS-r16 should be kept.

For intraFreqDiffSCS-DAPS-r16, we also agree that this is useless. Actually per definition of tra-Frequency in 38300 SCS of source and target should be always the same. And we agree to dummy this field.


For above comments, our views are that DAPS has its dedicated featureSetCombination, and the UE can indicated the support of SCS per CC. With such indications, we think “this UE capability means whether handover between CCs with different SCS is supported or not” can be achieved through perCC SCS configurations.

BandCombination-v1610 ::=          SEQUENCE {

    bandList-v1610                      SEQUENCE (SIZE (1..maxSimultaneousBands)) OF BandParameters-v1610  OPTIONAL,

        ca-ParametersNR-v1610               CA-ParametersNR-v1610                  OPTIONAL,

        ca-ParametersNRDC-v1610             CA-ParametersNRDC-v1610                OPTIONAL,

        powerClass-v1610                    ENUMERATED {pc1dot5}                   OPTIONAL,

        powerClassNRPart-r16                ENUMERATED {pc1, pc2, pc3, pc5}        OPTIONAL,

        featureSetCombinationDAPS-r16       FeatureSetCombinationId                OPTIONAL,
        mrdc-Parameters-v1620               MRDC-Parameters-v1620                  OPTIONAL
}

In general, we think that the support of SCS per CC are sufficient to indicate whether there are the same or different SCS in source and target cells.
2.2 DAPS definition on feature combination

In current 38.331, daps-Config-r16 is defined in the RadioBearerConfig IE, and the condition DAPS is described as below:
	Conditional Presence
	Explanation

	[partially omitted]
	

	DAPS
	The field is optionally present, need N, in case masterCellGroup includes ReconfigurationWithSync, SCell(s) and SCG are  not configured, multi-DCI/single-DCI based multi-TRP are not configured in any DL BWP, supplementaryUplink is not configured, ethernetHeaderCompression is not configured for the DRB, conditionalReconfiguration for CHO is not configured, and NR sidelink and V2X sidelink are not configured. Otherwise the field is absent.


DAPS can not be configured simulateneously with some features, e.g. ReconfigurationWithSync. For ”multi-DCI/single-DCI based multi-TRP are not configured in any DL BWP”, we have found some ambiguities and would like to clarify them in RAN2.
Issue 1: about multi-DCI configuration

The configurations may be understood as:
Understanding 1: multi-DCI multi-TRP, and single-DCI multi-TRP

Understanding 2: multi-DCI (single or multi TRP), and single-DCI multi-TRP
At RAN2#112-e meeting, there was an agreement and then RP-202774 CR2061 introduced the configuration requirement.

· Network ensures that multi-TRP does not operate simultaneously with DAPS HO. This will typically require network to do RRC reconfiguration before sending DAPS HO command.

Since RAN2 agreed on multi-TRP (with single or multi DCI) is not configured with DAPS, we think understanding 1 should be correct.

Proposal 2: It is proposed to confirm that the wording “multi-DCI/single-DCI based multi-TRP” is equal to “multi-DCI multi-TRP and single-DCI multi-TRP”.
Issue 2: about RRC/MAC configuration

As analyzed in [3] (text as below), the multi-DCI multi-TRP is based on RRC signalling, but single-DCI multi-TRP can be controlled by MAC CE.
The single-DCI based multi-TRP is based on repetition (configured by RRC) or dual TCI state operation with SDM (which is activated by MAC CE), whereas the multi-DCI based multi-TRP is based on network configuring UE to monitor two CORESET pool indexes (i.e. each CORESET can be assigned a separate spatial assumptions).
For the wording ”multi-DCI/single-DCI based multi-TRP are not configured in any DL BWP” in TS 38.331, we think it has an ambiguity regarding single-DCI based multi-TRP, i.e. it seems about RRC configuration but actually it should refer to MAC configuration.
Observation 3: The meaning of ”single-DCI based multi-TRP are not configured” is unclear.

For observation 1, if it is not clarified in the specifications, different networks may have different understandings on the configuration, e.g. some networks may consider it to be RRC signalling related, and some networks may consider it to be MAC signalling related. And then it may lead to unexpected UE behaivours.

So we suggest to update the definition by adding specific descriptions. In TS 38.321, in section 6.1.3.24, the MAC CE format and Ci field are related to single-DCI based multi-TRP handling. So one option of clarification is that the network should not configure DAPS and the MAC CE/specific values for some fields together.
TS 38.321

	6.1.3.24
Enhanced TCI States Activation/Deactivation for UE-specific PDSCH MAC CE
The Enhanced TCI States Activation/Deactivation for UE-specific PDSCH MAC CE is identified by a MAC PDU subheader with eLCID as specified in Table 6.2.1-1b. It has a variable size consisting of following fields:
-
Serving Cell ID: This field indicates the identity of the Serving Cell for which the MAC CE applies. The length of the field is 5 bits. If the indicated Serving Cell is configured as part of a simultaneousTCI-UpdateList1 or simultaneousTCI-UpdateList2 as specified in TS 38.331 [5], this MAC CE applies to all the Serving Cells configured in the set simultaneousTCI-UpdateList1 or simultaneousTCI-UpdateList2, respectively;

-
BWP ID: This field indicates a DL BWP for which the MAC CE applies as the codepoint of the DCI bandwidth part indicator field as specified in TS 38.212 [9]. The length of the BWP ID field is 2 bits;
-
Ci: This field indicates whether the octet containing TCI state IDi,2 is present. If this field is set to "1", the octet containing TCI state IDi,2 is present. If this field is set to "0", the octet containing TCI state IDi,2 is not present;
-
TCI state IDi,j: This field indicates the TCI state identified by TCI-StateId as specified in TS 38.331 [5], where i is the index of the codepoint of the DCI Transmission configuration indication field as specified in TS 38.212 [9] and TCI state IDi,j denotes the jth TCI state indicated for the ith codepoint in the DCI Transmission Configuration Indication field. The TCI codepoint to which the TCI States are mapped is determined by its ordinal position among all the TCI codepoints with sets of TCI state IDi,j fields, i.e. the first TCI codepoint with TCI state ID0,1 and TCI state ID0,2 shall be mapped to the codepoint value 0, the second TCI codepoint with TCI state ID1,1 and TCI state ID1,2 shall be mapped to the codepoint value 1 and so on. The TCI state IDi,2 is optional based on the indication of the Ci field. The maximum number of activated TCI codepoint is 8 and the maximum number of TCI states mapped to a TCI codepoint is 2.

-
R: Reserved bit, set to "0".
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Figure 6.1.3.24-1: Enhanced TCI States Activation/Deactivation for UE-specific PDSCH MAC CE


Proposal 3: It is proposed to change ”single-DCI based multi-TRP are not configured” into specific configuration by considering MAC CE/specific values for some fields. Details can be further discussed.
3 Conclusion

In this contribution, we analyse the two capability fields, i.e. intraFreqDiffSCS-DAPS-r16 and interFreqDiffSCS-DAPS-r16 for DAPS. In addition, we also discuss DAPS definition on feature combination.

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.

Observation 3: The meaning of ”single-DCI based multi-TRP are not configured” is unclear.
It is proposed:
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”.
Proposal 2: It is proposed to confirm that the wording “multi-DCI/single-DCI based multi-TRP” is equal to “multi-DCI multi-TRP and single-DCI multi-TRP”.

Proposal 3: It is proposed to change ”single-DCI based multi-TRP are not configured” into specific configuration by considering MAC CE/specific values for some fields. Details can be further discussed.
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5 Annex
5.1.1 DAPS
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R2-2108641
Correction on the capability field DiffSCS-DAPS
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-
F
NR_Mob_enh-Core

The proposal in above discussion paper is listed below. The above CR includes the corresponding change.
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”.

Q2 Do companies agree with the intention of Proposal 1 and CR above?

	Company
	Yes or No
	Comments

	Huawei, HiSilicon
	Yes
	Proponent.

	Qualcomm Incorporated
	No
	Fine with the intention of the CRs. But we think making them dummy fields which is ignored by the network is better approach for backward compatibility.

	MediaTek
	Intention OK, CR not
	Same view as QC. We prefer to dummify those IEs in new ASN.1 and NW just ignore those fields if included

	ZTE(Mengjie)
	No
	Agree with the intention. But we also think that dummying the fileds is a better solution for backward compatibility.

	Nokia
	Intention yes, CR no
	Agree with the intention but maybe the dummify approach is more logical

	Ericsson
	No
	This capability was intentionally added and removing it would not be according to agreements/intention. Example:
Two UEs (one simple UE and one advanced UE) may support the same SCSs:
they support SCS 15 kHZ and 60 kHZ in the source band
they support SCS 15 kHZ and 60 kHZ in the target band.
The simple UE may support DAPS between source and target, but only if 15 kHz was used in the source and 15 kHz is also used in the target, or only if 60 kHz was used in source and 60 kHz is also used in the target.
The more advanced UE may support DAPS between source and target, even if source SCS is 15 kHz and target SCS is 60 kHz is also used in the target.
The capability bit is used to distinguish these two types of UEs and we don’t think we can dummify it. At least it is not up to RAN2 to make this obsolete.


	China Telecom
	Intention yes, CR no
	Same view with others.

	Apple
	No
	We do not need to dummify the two capabilities. 

	Intel
	No
	The conclusion in eMOB was that UE does not support UL only, DL only scenario. The UE shall only indicate the support of different SCS for DAPS if both DL/UL supports it.    
 
Also we do not see the power consuming issue as mentioned in Observation 2 in the R2-2107342 since UE does not need to check the combination every time when report the capability since it is static information and the UE only needs to do it once. 

	OPPO
	No
	For interFreqDiffSCS-DAPS-r16, we don’t understand it is not useful. If SCS of all CCs within the band combination is the same, it is obviously useless. But if SCS of some CCs are different, then this UE capability means whether handover between CCs with different SCS is supported or not. Therefore we think interFreqDiffSCS-DAPS-r16 should be kept.

For intraFreqDiffSCS-DAPS-r16, we also agree that this is useless. Actually per definition of tra-Frequency in 38300 SCS of source and target should be always the same. And we agree to dummy this field.

	vivo
	No
	Also share the view with Intel that the power consuming is not an issue.

	Samsung
	No
	The capability fields may be less useful. However, there is no critical problem even when keeping the fields. 

	CATT
	No
	We understand this intention but this is NBC change at a very late stage. So in this sense no changes unless considered absolutely necessary. 


6 companies agree with the intention of the CR, 5 companies among them prefer to dummify the IEs. 7 companies don’t agree with the intention of the CR. As there is no clear consensus, it is suggested to postpone the CR.
Proposal 2: The CRs R2-2107342 and R2-2108641 are postponed.
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