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1. Introduction
[bookmark: OLE_LINK13][bookmark: OLE_LINK14]The issue of how to interpret some Rel-15 UE capabilities in the case of cross-carrier operation was discussed in RAN#89-e meeting, and was concluded that this issue should be handled in RAN1 [1]. The following conclusions were reached during RAN1#102-e for some of the UE FGs.
	Conclusion
· Regarding the interpretation of UE capabilities in case of cross-carrier operation, RAN1 clarifies that support of the following UE capability is based on the support of this capability for the band of the scheduled/triggered/indicated cell only.
· aperiodicTRS
· beamSwitchTiming
· Regarding the interpretation of UE capabilities in case of cross-carrier operation, RAN1 clarifies that support of the following UE capability is based on both the support of this capability for the band of the scheduled/triggered/indicated cell and the support of this capability for the band of the scheduling/triggering/indicating cell.
· crossCarrierScheduling-SameSCS



In this contribution, we provide our view on this issue for the remaining UE capabilities, i.e., ue-SpecificUL-DL-Assignment and bwp-DiffNumerology / bwp-SameNumerology.

2. Discussion 
According to the summary, there are three different interpretations to the UE capabilities in the case of cross-carrier operation.
Interpretation1: Support of this UE capability is based on the support of this capability for the band of the scheduled/triggered/indicated cell only.
Interpretation2: Support of this UE capability is based on the support of this capability for the band of the scheduling/triggering/indicating cell only.
Interpretation3: Support of this UE capability is based on the support of this capability for both the band of the scheduled/triggered/indicated cell and the band of the scheduling/triggering/indicating cell.

2.1. ue-SpecificUL-DL-Assignment
[bookmark: _GoBack]The ue-SpecificUL-DL-Assignment capability is introduced to indicate whether the UE supports flexible TDD UL DL configuration by semi-static RRC configuration and dynamic SFI, as shown below [3]. 
	ue-SpecificUL-DL-Assignment
Indicates whether the UE supports dynamic determination of UL and DL link direction and slot format based on Layer 1 scheduling DCI and higher layer configured parameter UL-DL-configuration-dedicated as specified in TS 38.213 [11].
	FS
	No
	N/A
	N/A


In the case of cross-carrier operation, the TDD UL DL configuration for a cell A can be provided by the following two ways:
1. TDD-UL-DL-ConfigDedicated RRC configuration from another cell B
2. Dynamic DCI scheduling UL or DL data from another cell B
The first one is always supported in NR as the SRB for RRC can be received in any cell in case of CA. For the second one, if the UE supports cross-carrier scheduling where the scheduling DCI and the scheduled data are on different cells, it should already be able to handle the case where the scheduling DCI received on a cell determining the UL and DL direction of another cell. In other words, this capability is based on the support of this feature for the scheduled/indicated cell only.
Noted that the ue-SpecificUL-DL-Assignment capability does not relate to dynamic SFI, which is reported by another UE capability as shown below [3].
	dynamicSFI
Indicates whether the UE supports monitoring for DCI format 2_0 and determination of slot formats via DCI format 2_0.
	UE
	No
	Yes
	Yes



Further, according to the RRC spec, TDD-UL-DL-ConfigDedicated can only be configured for a TDD cell (shown below [4]), which means that the ue-SpecificUL-DL-Assignment capability can be reported for TDD cell only.
	TDD
	This field is optionally present, Need R, for TDD cells. It is absent otherwise.



Based on the analysis, it seems that Interpretation1 is reasonable, because either Interpretation2 or Interpretation3 requires the ue-SpecificUL-DL-Assignment capability to be reported for the scheduling cell, which precludes the scenario of FDD cell being the scheduling cell. 
[bookmark: _Ref37170876]Proposal 1: In case of cross-carrier operation, the support of UE capability ue-SpecificUL-DL-Assignment is reported for the band of the scheduled/triggered/indicated cell only (i.e., Interpretation1).

2.2. [bookmark: _Ref37170879]bwp-DiffNumerology / bwp-SameNumerology
The bwp-DiffNumerology and bwp-SameNumerology capabilities indicate whether the UE supports up to 2 or 4 BWPs, as well as whether the UE supports BWP adaptation via DCI and timer, as shown below [3]. 
	bwp-DiffNumerology
Indicates whether the UE supports BWP adaptation up to 4 BWPs with the different numerologies, via DCI and timer. For the UE capable of this feature, the bandwidth of a UE-specific RRC configured DL BWP includes the bandwidth of the CORESET#0 (if CORESET#0 is present) and SSB for PCell and PSCell (if configured). For SCell(s), the bandwidth of the UE-specific RRC configured DL BWP includes SSB, if there is SSB on SCell(s).
	Band
	No
	N/A
	N/A



	bwp-SameNumerology
Defines type A/B BWP adaptation (up to 2/4 BWPs) with the same numerology, via DCI and timer. For the UE capable of this feature, the bandwidth of a UE-specific RRC configured DL BWP includes the bandwidth of the CORESET#0 (if CORESET#0 is present) and SSB for PCell and PSCell (if configured). For SCell(s), the bandwidth of the UE-specific RRC configured DL BWP includes SSB, if there is SSB on SCell(s).
	Band
	No
	N/A
	N/A



Given that these two capabilities are RF-related capabilities, i.e., they are dependent on the target band being BWP adaptation, Interpretation2 is not applicable. On the other hand, if Interpretation3 is accepted, both the scheduling and scheduled cells should support up to 2 or 4 BWPs, which is not desirable from UE implementation perspective. Therefore, Interpretation1 is preferred.
[bookmark: _Ref53408156]Proposal 2: In case of cross-carrier operation, the support of UE capability bwp-DiffNumerology / bwp-SameNumerology is reported for the band of the scheduled/triggered/indicated cell only (i.e., Interpretation1).

3. Conclusion
In the contribution, we provide our view on some UE capabilities in case of cross-carrier operation with the following proposals:
Proposal 1: In case of cross-carrier operation, the support of UE capability ue-SpecificUL-DL-Assignment is reported for the band of the scheduled/triggered/indicated cell only (i.e., Interpretation1).
Proposal 2: In case of cross-carrier operation, the support of UE capability bwp-DiffNumerology / bwp-SameNumerology is reported for the band of the scheduled/triggered/indicated cell only (i.e., Interpretation1).
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