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During the RAN2#111-e meeting, we agreed to two major changes about UE capability for DAPS HO:
· Define a new featureSetCombinationDAPS to indicate DAPS UE capability 
· Let UE report support for intra-frequency DAPS “per FS” 
Then there is a post-meeting email discussion [1] which provides extensive coverage of remaining issues. In the email discussion, companies’ have different views on specific issues, especially those related to intra-frequency DAPS handover. Moreover, RAN1 made some agreements about UL power sharing for intra-frequency DAPS, which require corresponding changes of UE capability structure. 
[bookmark: OLE_LINK110][bookmark: OLE_LINK109]In this contribution, we discuss UE capabilities for intra-frequency DAPS handover.
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Remaining issues for DAPS feature set indication
In the following, we discuss remaining issues for feature set indication in DAPS. For notation simplicity, a “feature set per CC” is abbreviated as FSperCC, and it refers to FeatureSetDownlinkPerCC if appears in FeatureSetDownlink, or FeatureSetUplinkPerCC if in FeatureSetUplink.
Issue#1: Intra-frequency DAPS for bandwidthClass A
In R2#109 meeting, we agreed that “intra-frequency DAPS can be supported for bandwidthClass B/C and above UE” (i.e. at least 2 CCs). This is based on a “CA-like” assumption, e.g., the UE supports intra-frequency DAPS with bandwidth class A for the band against source and target. In other words, source “uses” the capability of 1 CC and target “uses” the capability of another CC. 
This early agreement, however, prevents UE from operating intra-frequency DAPS on a band with bandwidthClass A, even if the UE is able to operate intra-frequency DAPS on a single CC. The restriction is actually a consequence of the “CA-like” assumption: According to the following field description in TS 38.331 [2], UE may include only one FSperCC in the corresponding feature set. 
	featureSetListPerDownlinkCC
Indicates which features the UE supports on the individual DL carriers of the feature set (and hence of a band entry that refer to the feature set). The UE shall hence include at least as many FeatureSetDownlinkPerCC-Id in this list as the number of carriers it supports according to the ca-BandwidthClassDL, except if indicating additional functionality by reducing the number of FeatureSetDownlinkPerCC-Id in the feature set (see NOTE 1 in FeatureSetCombination IE description). The order of the elements in this list is not relevant, i.e., the network may configure any of the carriers in accordance with any of the FeatureSetDownlinkPerCC-Id in this list.


Observation 1:	The minimum number of FSperCC is 1 for a band with bandwidthClass A.
With the “CA-like” assumption, two FSperCC:s are needed even if the UE actually operates intra-frequency DAPS on a single CC. Now that featureSetCombinationDAPS has been introduced, the feature set combination for DAPS can be decoupled from that of CA, and we may revisit the “CA-like” assumption and the possibility to support DAPS for bandwidthClass A.
We see the following options for feature set design to support DAPS for bandwidthClass A.
Table 1. Options for feature set design to support DAPS for bandwidthClass A
	Opt1: UE reports two FSperCC:s, one applies to source and another to target. The two FSperCC:s can be different.
	Opt2: UE reports two identical FSperCC:s, i.e. the FSperCC:s apply to source and target cells must be the same.
	Opt3: UE reports one FSperCC, the same FSperCC applies to source and target cell, and each cell enjoys full UE capabilities indicated by the FSperCC.
	Opt4: UE reports one FSperCC; source and target share the capabilities in a single FSperCC.

	[image: ]
	[image: ]
	[image: ]
	[image: ]



A Class-A band has only one CC, and the minimum number of FSperCC is 1, according to current spec. If two FSperCC:s are needed for intra-frequency DAPS, we need an exception that for a FS supporting intra-frequency DAPS, at least two FSperCC:s need to be included. We do not prefer such exception, and thus Opt1 and Opt2 are precluded. 
Opt3 allows UE to include only a single FSperCC, and implicitly assumes that UE capabilities are “duplicated”, i.e. UE needs to have 2x of the reported capabilities, 1x for source and 1x for target. For example, if UE reports maxNumberMIMO-LayersPDSCH = fourLayers in featureSetListPerDownlinkCC, it needs to be able to support 4 MIMO layers for source and 4 MIMO layers for target on the same CC. Opt4 provides some flexibility, but also requires more complicated inter-node coordination. For example, when source and target share the 4 MIMO layers, source needs to inform target how many MIMO layers it has “used”.
In practical UE implementation, it is reasonable to have UE supporting the same UE capabilities for source and target in DAPS HO. Opt3 allows DAPS HO to be supported on Class-A bands, without violating current rules about number of FSperCCs, and requires least inert-node coordination. Thus, we have the following proposals.
Proposal 1:	Intra-frequency DAPS HO can be supported for bandwidthClass A UEs.
Proposal 2:	UE includes one FSperCC for intra-frequency DAPS HO on bandwidthClass A.
Proposal 3:	For intra-frequency DAPS with bandwidthClass A, the same FSperCC applies to source and target cells, and each cell enjoys full UE capabilities in the FSperCC.
Issue#2: Intra-frequency DAPS for BandwidthClass B
Intra-frequency DAPS HO is also supported on Class-B bands, where at least two FSperCC:s are reported by UE according to current spec. Our early agreement (in R2#109-e) implicitly assumes that the one FSperCC is applied to source and another FSperCC is applied to target. However, If DAPS is supported for Class-A band and Proposal 3 is agreed, we need to revisit the FSperCC interpretation of Class-B bands. Similar to Observation 1, following current spec, there are at least two FSperCC:s for a band with bandwidthClass B.
Observation 2:	The minimum number of FSperCC is 2 for a band with bandwidthClass B.
We see the following options for feature set design for DAPS with bandwidthClass B
Table 2. Options for feature set design for DAPS with bandwidthClass B
	Opt1: UE reports two FSperCC:s, one applies to source and another to target. 
	Opt2: UE reports two FSperCC:s, only one of them is chosen and applied to both source and target cell.
	Opt3: UE reports one FSperCC, the same FSperCC applies to source and target cell, and each cell enjoys full UE capabilities indicated by the FSperCC.
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If “the same FSperCC applies to source and target cells” is agreed for Class-A band, this rule should also be applicable to Class-B band, and thus Opt1 is precluded. As illustrated in Opt2 above, since two FSperCC:s are included for a Class-B band with intra-frequency DAPS, either FSperCC can be chosen, but the same FSperCC applies to source and target.
Proposal 4:	For intra-frequency DAPS with bandwidthClass B or above, source and target cells use the same FSperCC, which can be any of the reported ones in the FS.
If source and target use the same FSperCC, only one FSperCC is used. As in Opt3, UE may want to report only one FSperCC in a FeatureSet with intra-frequency DAPS capability. But this violates current rule that at least as many FSperCC as the number of carriers the UE supports need to be included (Observation 2), and thus we keep it open for discussion. 
Proposal 5:	It is FFS that for bandwidth B, whether UE is allowed report only one FSperCC in a FS with intra-frequency DAPS capability. 
Based on the above proposals, we show examples of supported DAPS scenarios for different DAPS feature set combinations:
Table 3.	Supported DAPS scenarios for different DAPS feature set combinations
	Case
	InterFreqDAPS
	Band#1 (Class A)
	Band#2 (Class B)
	Supported DAPS scenarios

	1
	No
	intraFreqDAPS: Yes
#FeatureSetPerCC: 1
	intraFreqDAPS: Yes
#FeatureSetPerCC: 2
	Intra-frequency DAPS in Band#1
Intra-frequency DAPS in Band#2

	2
	Yes
	intraFreqDAPS: Yes
#FeatureSetPerCC: 1
	intraFreqDAPS: Yes
#FeatureSetPerCC: 1
	(FFS if allowed)
Inter-band, inter-frequency DAPS with Band#1 and Band#2

	3
	Yes
	intraFreqDAPS: No
#FeatureSetPerCC: 1
	intraFreqDAPS: No
#FeatureSetPerCC: 2
	Inter-band, inter-frequency DAPS with Band#1 and Band#2
Intra-band, inter-frequency DAPS in Band#2

	4
	Yes
	intraFreqDAPS: Yes
#FeatureSetPerCC: 1
	intraFreqDAPS: Yes
#FeatureSetPerCC: 2
	Intra-frequency DAPS in Band#1
Intra-frequency DAPS in Band#2
Intra-band, inter-frequency DAPS in Band#2
Inter-band, inter-frequency DAPS with Band#1 and Band#2



Corrections for multiple UL transmissions during intra-frequency DAPS
RAN1 discussed UL power sharing in DAPS HO in August meeting, and the following rule is captured in their agreed TS 38.213 CR [3]:  
	For intra-frequency DAPS, UE drops and cancels source cell transmission when source and target cell transmission overlap. 


This means that UE never performs multiple UL transmissions simultaneously, and thus does not do power sharing, during intra-frequency DAPS HO. In other the following fields in intraFreqDAPS-UL are no longer needed: 
· intraFreqMultiUL-TransmissionDAPS
· intraFreqSemiStaticPowerSharingDAPS-Mode1
· intraFreqSemiStaticPowerSharingDAPS-Mode2
· intraFreqDynamicPowerSharingDAPS 
The ASN.1 text should be modified accordingly, as shown below.
    intraFreqDAPS-UL-r16         SEQUENCE {
        intraFreqMultiUL-TransmissionDAPS-r16            ENUMERATED {supported}    OPTIONAL,
        intraFreqTwoTAGs-DAPS-r16                        ENUMERATED {supported}    OPTIONAL,
        intraFreqSemiStaticPowerSharingDAPS-Mode1-r16    ENUMERATED {supported}    OPTIONAL,
        intraFreqSemiStaticPowerSharingDAPS-Mode2-r16    ENUMERATED {supported}    OPTIONAL,
        intraFreqDynamicPowerSharingDAPS-r16             ENUMERATED {short, long}  OPTIONAL
    }                                                                              OPTIONAL
Proposal 6:	Modify UE capability based on latest RAN1 agreements, i.e., remove the following field from intraFreqDAPS-UL:
· intraFreqMultiUL-TransmissionDAPS
· intraFreqSemiStaticPowerSharingDAPS-Mode1
· intraFreqSemiStaticPowerSharingDAPS-Mode2
· intraFreqDynamicPowerSharingDAPS
Conclusion
This contribution discussed the UE capabilities for intra-frequency DAPS Handover. We have the following observations:
Observation 1:	The minimum number of FSperCC is 1 for a band with bandwidthClass A.
Observation 2:	The minimum number of FSperCC is 2 for a band with bandwidthClass B.

It is proposed to discuss and decide on the following proposals:
Proposal 1:	Intra-frequency DAPS HO can be supported for bandwidthClass A UEs.
Proposal 2:	UE includes one FSperCC for intra-frequency DAPS HO on bandwidthClass A.
Proposal 3:	For intra-frequency DAPS with bandwidthClass A, the same FSperCC applies to source and target cells, and each cell enjoys full UE capabilities in the FSperCC.
Proposal 4:	For intra-frequency DAPS with bandwidthClass B or above, source and target cells use the same FSperCC, which can be any of the reported ones in the FS.
Proposal 5:	It is FFS that for bandwidth B, whether UE is allowed report only one FSperCC in a FS with intra-frequency DAPS capability. 
Proposal 6:	Modify UE capability based on latest RAN1 agreements, i.e., remove the following field from intraFreqDAPS-UL:
· intraFreqMultiUL-TransmissionDAPS
· intraFreqSemiStaticPowerSharingDAPS-Mode1
· intraFreqSemiStaticPowerSharingDAPS-Mode2
· intraFreqDynamicPowerSharingDAPS
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