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1. Introduction
In Rel-15, the UE capability of cross carrier with different numerologies as crossCarrierScheduling-OtherSCS (included in FeatureSetDownlink/FeatureSetUplink) was added in TS 38.306 and TS 38.331, with the ENUMERATED value {supported}. But the feature of cross carrier with different numerologies has not been completed in Rel-15 and postponed to Rel-16, so the Rel-15 UE capability was noted as “Cross-carrier scheduling with different numerologies is not supported in this release of specification.”. 
In Rel-16, when defining the feature of cross carrier with different numerologies, RAN1 considered different cases and capture new UE capabilities as crossCarrierSchedulingDL-DiffSCS/crossCarrierSchedulingUL-DiffSCS included in CA-ParametersNR, with ENUMERATED value {low-to-high, high-to-low, both}. 
How to handle the Rel-16 UE capability bits together with the legacy Rel-15 UE capability is an issue, which we raised during email discussion and Rapporteur suggest to discuss the issue in this meeting. In this contribution, we discuss the ways to make clarifications on the UE capability and give our preference. 
2. Discussion
The Rel-15 UE capability was defined as below in TS38.306 V15.9.0, taking the one included in FeatureSetDownlink as an example:
	crossCarrierScheduling-OtherSCS
Indicates whether the UE supports cross carrier scheduling for the different numerologies with carrier indicator field (CIF) in DL carrier aggregation where numerologies for the scheduling cell and scheduled cell are different.
NOTE:	Cross-carrier scheduling with different numerologies is supported depends on whether crossCarrierSchedulingDL-DiffSCS-r16 is supported for the DL band combination.
	FS
	No
	N/A
	N/A



The Rel-16 UE capabilities were defined as below in TS38.306 V16.2.0:
	crossCarrierSchedulingDL-DiffSCS-r16
Indicates the UE supports cross carrier scheduling for the different numerologies with carrier indicator field (CIF) in DL carrier aggregation where numerologies for the scheduling cell and scheduled cell are different.

Value low-to-high indicates UE supports scheduling cell of lower SCS to scheduled cell of higher SCS;
Value high-to-low indicates UE supports scheduling cell of higher SCS to scheduled cell of lower SCS;
Value both indicates UE supports both scheduling cell of lower SCS to scheduled cell of higher SCS and scheduling cell of higher SCS to scheduled cell of lower SCS.
	BC
	No
	N/A
	N/A

	crossCarrierSchedulingUL-DiffSCS-r16
Indicates the UE supports cross carrier scheduling for the different numerologies with carrier indicator field (CIF) in UL carrier aggregation where numerologies for the scheduling cell and scheduled cell are different.

Value low-to-high indicates UE supports scheduling cell of lower SCS to scheduled cell of higher SCS;
Value high-to-low indicates UE supports scheduling cell of higher SCS to scheduled cell of lower SCS;
Value both indicates UE supports both scheduling cell of lower SCS to scheduled cell of higher SCS and scheduling cell of higher SCS to scheduled cell of lower SCS.
	BC
	No
	N/A
	N/A



The Rel-15 UE capability is per feature set, but the Rel-16 UE capabilities are per BC. Clearly we should follow Rel-16 design and take the UE capability of cross carrier scheduling with different numerologies as a per-BC capability. It means if a UE indicates support of this capability, the UE needs to support cross carrier scheduling for the different numerologies between any of the bands within this BC. Based on this, we see two options to clarity the UE behaviour of setting the corresponding UE capability bits.
Option 1: Clarify Rel-16 UE capability definition while keeping the Rel-15 UE capability bit. In details, 
· For UL, if a UE reports the support of crossCarrierSchedulingUL-DiffSCS-r16, it should report the support of crossCarrierScheduling-OtherSCS in all the FeatureSetUplink under one same BC;
· For DL if a UE reports the support of crossCarrierSchedulingDL-DiffSCS-r16, it should report the support of crossCarrierScheduling-OtherSCS in all the FeatureSetDownlink under one same BC. 
Option 2: Dummy the Rel-15 UE capability bit. If a UE supports the feature of cross-carrier scheduling, it only needs to set Rel-16 UE capability bits properly. In this case, the ASN.1 needs to be changed in TS 38.331 as well.
The option1 needs no ASN.1 change, but from both of UE side and network side, Rel-15 UE capability bits and Rel-16 UE capability bits need to be considered/checked together. For example, when a UE reports the support of cross-carrier scheduling with different numerologies, it needs to set Rel-15 bits and Rel-16 bits and make sure they are consistent. While the option 2 is clearer and easier to understand but it would make legacy information to be dummified, which usually we should avoid as much as possible. Thus we prefer option1 slightly. The proposed change to TS 38.306 could be as below: 
	crossCarrierSchedulingDL-DiffSCS-r16
Indicates the UE supports cross carrier scheduling for the different numerologies with carrier indicator field (CIF) in DL carrier aggregation where numerologies for the scheduling cell and scheduled cell are different. A UE supporting this feature shall also indicate support of crossCarrierScheduling-OtherSCS in all the FeatureSetDownlink within the same band combination.

Value low-to-high indicates UE supports scheduling cell of lower SCS to scheduled cell of higher SCS;
Value high-to-low indicates UE supports scheduling cell of higher SCS to scheduled cell of lower SCS;
Value both indicates UE supports both scheduling cell of lower SCS to scheduled cell of higher SCS and scheduling cell of higher SCS to scheduled cell of lower SCS.
	BC
	No
	N/A
	N/A

	crossCarrierSchedulingUL-DiffSCS-r16
Indicates the UE supports cross carrier scheduling for the different numerologies with carrier indicator field (CIF) in UL carrier aggregation where numerologies for the scheduling cell and scheduled cell are different. A UE supporting this feature shall also indicate support of crossCarrierScheduling-OtherSCS in all the FeatureSetUplink within the same band combination.

Value low-to-high indicates UE supports scheduling cell of lower SCS to scheduled cell of higher SCS;
Value high-to-low indicates UE supports scheduling cell of higher SCS to scheduled cell of lower SCS;
Value both indicates UE supports both scheduling cell of lower SCS to scheduled cell of higher SCS and scheduling cell of higher SCS to scheduled cell of lower SCS.
	BC
	No
	N/A
	N/A



Proposal: Adopt option 1, i.e. clarify Rel-16 UE capability definition while keeping the Rel-15 UE capability bit. In details, 
· For UL, if a UE reports the support of crossCarrierSchedulingUL-DiffSCS-r16, it should report the support of crossCarrierScheduling-OtherSCS in all the FeatureSetUplink under one same BC;
· For DL if a UE reports the support of crossCarrierSchedulingDL-DiffSCS-r16, it should report the support of crossCarrierScheduling-OtherSCS in all the FeatureSetDownlink under one same BC. 
3. Conclusion
In Rel-15 the per feature-set UE capability crossCarrierScheduling-OtherSCS was introduced for cross-carrier scheduling with different numerologies, and in Rel-16 the per BC UE capability crossCarrierSchedulingUL-DiffSCS-r16/crossCarrierSchedulingDL-DiffSCS were introduced. About how to set/comprehend the Rel-15 and Rel-16 UE capabilities, for example whether the Rel-15 UE capability is the pre-requisite of the Rel-16 UE capability, we show two options for clarification and make the following proposal:
Proposal: Adopt option 1, i.e. clarify Rel-16 UE capability definition while keeping the Rel-15 UE capability bit. In details, 
· For UL, if a UE reports the support of crossCarrierSchedulingUL-DiffSCS-r16, it should report the support of crossCarrierScheduling-OtherSCS in all the FeatureSetUplink under one same BC;
· For DL if a UE reports the support of crossCarrierSchedulingDL-DiffSCS-r16, it should report the support of crossCarrierScheduling-OtherSCS in all the FeatureSetDownlink under one same BC. 
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