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1 Introduction
In this contribution, we discuss several remaining issues for Rel-15 NR UE capabilities. 
2 Clarification of some UE feature components
In this section, we provide clarification on one of the UE features list and corresponding components. 

2.1
UE features group 6-9 
Feature 6-9 is for NR carriers of different numerologies within the same NR PUCCH group. Feature 6-9 currently covers NR CA and EN-DC, with the constraint that NR PUCCH can only be transmitted on the carrier of smaller SCS. The following issues need to be resolved for UE feature 6-9:
· For NR CA and EN-DC, according to the current Rel-15 NR UEs feature design, it is not possible for a UE to indicate that the UE supports PUCCH transmission on the carrier of the larger SCS within the same NR PUCCH group. It is noted that the specification is already complete to support PUCCH transmission on the carrier of either the smaller or larger SCS, just that the current UE capability signaling design disallows it. 

Without the support of PUCCH transmission on the carrier of larger SCS within the same NR PUCCH group, the practical usage of LTE/NR DL sharing is limited, especially when aggregating with another NR carrier of different SCS. Therefore, we propose the following:
Proposal 1: For NR-CA and EN-DC, introduce Rel-15 UE capability for PUCCH transmission on the carrier of larger SCS within the same NR PUCCH group.
· For late drop NE-DC, there is no restriction on which NR carrier the PUCCH can be transmitted within the same NR PUCCH group. Thus, UE capability should be introduced to allow PUCCH transmission on the carrier of either smaller or larger SCS, within the same NR PUCCH group.
Proposal 2: For NE-DC, introduce Rel-15 UE capabilities for PUCCH transmission on the carrier of either smaller or larger SCS within the same NR PUCCH group.
· For late drop NR DC, similar to NE-DC, there is no restriction on which NR carrier the PUCCH can be transmitted within the same NR PUCCH group. The difference is that for NR-DC, there are two cell groups (i.e. MCG and SCG) and thus at least two NR PUCCH groups. It is noted that for Rel-15 late drop NR DC, only synchronous NR DC with MCG in FR1 and SCG in FR2 is supported. Thus, for Rel-15 late drop NR DC, it is sufficient to discuss the corresponding UE capability with respect to MCG, while assuming the SCG carriers in FR2 are of same numerology. 
Proposal 3: For NR DC, introduce Rel-15 UE capabilities for PUCCH transmission on the carrier of either smaller or larger SCS within the same NR PUCCH group in MCG.
Based on the above, the modifications to the Rel-15 UE features are show in Table 1.
Proposal 4: Update the components of UE features 6-9, and add new UE feature 6-9a for NR-NR DC, NE-DC, NR CA and EN-DC as in Table 1.
Table 1. Update the UE feature group of 6-9 and introduction a UE feature 6-9a
	#
	Feature group
	Feature component
	Note
	RAN WG recommendations

	6-9
	Different numerologies across NR carriers within the same NR PUCCH group, with PUCCH on a carrier of smaller SCS
	1) For both NR CA UE, EN-DC/NE-DC UE and NR DC UEs, same numerology between DL and UL per carrier for data/control channel at a given time

2) For both NR CA UE and EN-DC/NE-DC UE with one NR PUCCH group, different numerologies across NR carriers within the same NR PUCCH groups up to two different numerologies within the same NR PUCCH group wherein NR PUCCH is sent on the carrier with smaller SCS for data/control channel at a given time

3-1) For NR CA UE with two NR PUCCH groups, different numerologies across NR carriers up to two different numerologies within the same NR PUCCH group wherein NR PUCCH is sent on the carrier with smaller SCS for data/control channel at a given time

3-2) For EN-DC/NE-DC UE with two NR PUCCH groups, different numerologies across NR carriers up to two different numerologies within an NR PUCCH group in FR1 wherein NR PUCCH is sent on the carrier with smaller SCS, and same numerology across NR carriers within another NR PUCCH group in FR2 for data/control channel at a given time
4) For NR DC UE, different numerologies across NR carriers within the same NR PUCCH group in MCG (in FR1) and up to two different numerologies within the same NR PUCCH group wherein NR PUCCH is sent on the carrier with smaller SCS for data/control channel at a given time; and same numerology across NR carriers in SCG (in FR2).
	Note: The terminologies ‘UL’ and ‘carrier’ in the components in this FG do not refer to ‘SUL’. The case with PUCCH on UL carrier with larger SCS than other UL carrier is not supported.


	

	6-9a
	Different numerologies across NR carriers within the same NR PUCCH group, with PUCCH on a carrier of larger SCS
	1) For both NR CA UE, EN-DC/NE-DC UE and NR DC UEs, same numerology between DL and UL per carrier for data/control channel at a given time
2) For both NR CA UE and EN-DC/NE-DC UE with one NR PUCCH group, different numerologies across NR carriers within the same NR PUCCH groups up to two different numerologies within the same NR PUCCH group wherein NR PUCCH is on the carrier with larger SCS for data/control channel at a given time

3-1) For NR CA UE with two NR PUCCH groups, different numerologies across NR carriers up to two different numerologies within the same NR PUCCH group wherein NR PUCCH is sent on the carrier with larger SCS for data/control channel at a given time

3-2) For EN-DC/NE-DC UE with two NR PUCCH groups, different numerologies across NR carriers up to two different numerologies within an NR PUCCH group in FR1 wherein NR PUCCH is sent on the carrier with larger SCS, and same numerology across NR carriers within another NR PUCCH group in FR2 for data/control channel at a given time

4) For NR DC UE, different numerologies across NR carriers within the same NR PUCCH group in MCG (in FR1) and up to two different numerologies within the same NR PUCCH group wherein NR PUCCH is sent on the carrier with larger SCS for data/control channel at a given time; and same numerology across NR carriers in SCG (in FR2).
	Note: for component 2), 3-1), 3-2) and 4), if a UE indicates support of 6-17 and the SCS of an SUL of a serving cell comprising an SUL is not smaller than the SCSs of an UL of any other serving cells in the same NR PUCCH group, NR PUCCH for the UE can be sent on either the UL or the SUL of the serving cell comprising the SUL.
	Optional with capability signaling


3 Conclusions
In this contribution, we discuss a remaining issue for Rel-15 NR UE features, with the following proposal. 
Proposal 1: For NR-CA and EN-DC, introduce Rel-15 UE capability for PUCCH transmission on the carrier of larger SCS within the same NR PUCCH group.
Proposal 2: For NE-DC, introduce Rel-15 UE capabilities for PUCCH transmission on the carrier of either smaller or larger SCS within the same NR PUCCH group.
Proposal 3: For NR DC, introduce Rel-15 UE capabilities for PUCCH transmission on the carrier of either smaller or larger SCS within the same NR PUCCH group in MCG.
Proposal 4: Update the components of UE features 6-9, and add new UE feature 6-9a for NR-NR DC, NE-DC, NR CA and EN-DC as in Table 1.
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