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1 Introduction
In this contribution, the remaining UE feature issues are discussed based on the RAN summary [1] and the latest UE feature list [2]. The issues specific to each Rel-16 work item are discussed in separate contributions [3]-[11].
· Basic feature group [1]
· Default value [1]
· Potential change/update on existing UE features for Rel-16 UE [2]
2 Basic feature group
In RAN summary [1], two approaches are identified with respect to basic feature group:
	· There are at least two possible approaches below to define the set of feature groups for a purpose.
· Approach 1: A basic feature group(s), which is a set of components that are viewed necessary to provide a minimum level of support for the feature. Defining a basic feature group(s) is not always possible or necessary for a given feature. 
· Approach 2: A set(s) of feature groups necessary to be supported for the purpose is defined somewhere in specification(s).



The features introduced in Rel-16 are basically optional for NR UEs, because those features are additional ones upon Rel-15 NR features. Which features are implemented by the UEs are determined by commercial market needs, then Approach 2 seems not proper. 
As Approach 1 describes, basic feature group consisting of essential components in order to support a give feature can be decided for some features. One possibility is that, the defined basic feature group can be pre-requisite for other components of the feature. RAN1 needs to further discuss whether/how the basic feature group is determined per WI basis.
[bookmark: _Ref37428211]Proposal 1: Adopt Approach 1 for basic feature group.
3 Default value
Another discussion point in RAN summary [1] is default value:
	· For each feature group (capability bit(s)) defined as “mandatory with capability signaling”, each WG should take either one of following approaches.
· Approach 1: default value should be defined in each WG for the case where UE does not report or the case before UE reports. 
· Approach 2: the capability signaling is mandatory present so that UE must report.



In many cases, UE can report one of the candidate values as its capability. In Rel-16 features as well as Rel-15 existing features, a default value may be needed in case that the UE does not report the value. If the UE does not report the value, then an ambiguity may occur. For example, there is an ambiguity in calculation of TBSLBRM for limited buffer rate matching before the UE reports its maximum supported layers. In Rel-15, RAN1 decided not to define the default value for backward compatibility. Including this feature, RAN1 needs to discuss whether/how to define the default values.
[bookmark: _Ref37428216]Proposal 2. RAN1 needs to discuss whether/how to define the default values including Rel-15 NR features for Rel-16.
4 Potential change/update on existing UE features for Rel-16 UE
During the email discussion, the following yellow highlighted parts were proposed. 
	Index
	Feature group
	Components
	Prerequisite feature groups

	8-1
	Dynamic power sharing for LTE-NR DC
	When total transmission power exceeds Pcmax, UE scales NR transmission power.	
	EN-DC

	[5-11c]
	Up to 3 unicast PDSCHs per slot per CC for different TBs for UE processing time Capability 1
	Up to 3 unicast PDSCHs per slot per CC only in TDM is supported for Capability 1

1) 	PDSCH(s) for Msg. 4 is included
	

	[5-12c]
	Up to 3 unicast PUSCHs per slot per CC for different TBs for UE processing time Capability 1
	Up to 3 unicast PUSCHs per slot per CC only in TDM is supported for Capability 1
	

	[5-13g]
	Up to 3 unicast PDSCHs per slot per CC for different TBs for UE processing time Capability 2
	Up to 3 unicast PDSCHs per slot per CC only in TDM is supported for Capability 2

UE can report values ‘X’ and supports the following operation, only when all carriers are self-scheduled and all Capability #2 carriers in a band are of the same numerology
· When configured with less than or equal to X DL CCs, the UE may expect to be scheduled with up to 3 PDSCHs per slot with Capability #2 on all of the configured serving cells for which processingType2Enabled is configured and set to enabled
2) No scheduling limitation
3) N1 based on Table 5.3-2 of TS 38.214 for given SCS from {15, 30, 60} kHz
	5-5a or 5-5b

	[5-13h]
	Up to 3 unicast PUSCHs per slot per CC for different TBs for UE processing time Capability 2
	Up to 3 unicast PUSCHs per slot per CC only in TDM is supported for Capability 2

UE can report values ‘X’ and supports the following operation, only when all carriers are self-scheduled and all Capability #2 carriers in a band are of the same numerology
•	When configured with less than or equal to X UL CCs, the UE may expect to be scheduled with up to 3 PUSCHs per slot with Capability #2 on all of the configured serving cells for which processingType2Enabled is configured and set to enabled
2) N2 based on Table 6.4-2 of TS 38.214 for given SCS from {15, 30, 60} kHz
	5-5c

	[5-35]
	Simultaneously enable CBG and multiple PDSCHs per slot
	Simultaneously enable CBG and multiple PDSCHs per slot
	5-11,5-11a, 5-11b, 5-13. 5-13a. 5-13c, 5-22, 5-23, 5-24



For FGs 5-11c/5-12c/5-13g/5-13h above, there are already capabilities for UE to receive up to 2 or 4 PDSCH/PUSCH, respectively, while the proposed FGs are for UE to receive up to 3 PDSCH/PUSCH. This would bring UE fragmentation with no clear benefits. 
Also for FG 5-35, this seems a signaling to indicate less capability than Rel-15. It is also not clear to have this signaling.

[bookmark: _Ref37428200]Observation 1. There is no clear benefit to introduce new FGs 5-11c/5-12c/5-13g/5-13h, and 5-35.
5 Conclusion
In this contribution, the issues related with UE features are discussed with the following proposals and observation.
Observation 1. There is no clear benefit to introduce new FGs 5-11c/5-12c/5-13g/5-13h, and 5-35.
Proposal 1: Adopt Approach 1 for basic feature group.
Proposal 2. RAN1 needs to discuss whether/how to define the default values including Rel-15 NR features for Rel-16.
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ANNEX: RAN summary on Rel-16 UE capability [1]
	Based on the discussion, the following informational summary was made.
· Terminology definitions based on Rel-15 (TR38.822)
· “Feature(s)”: It is a highest level grouping. In Rel-16, it is per-WI grouping.
· “Feature group(s)”: It is a kind of “subfeature(s)” within a “feature”, and is defined by each row in the UE features list. 
· “Component(s)”: One feature group contains one or multiple components. When UE reports support of the feature group, basically it is applied to all components in the feature group.
· In case that a set of feature groups/components is necessary to be supported by UE (and NW) for a certain purpose, 
· There are at least two possible approaches below to define the set of feature groups for a purpose.
· Approach 1: A basic feature group(s), which is a set of components that are viewed necessary to provide a minimum level of support for the feature. Defining a basic feature group(s) is not always possible or necessary for a given feature. 
· Approach 2: A set(s) of feature groups necessary to be supported for the purpose is defined somewhere in specification(s).
· Each WG is responsible on whether/how to define the basic feature group(s) or the set(s) of feature groups, and it is possible to take different decision on approaches (including possibility to not define any basic feature group or set) for different purposes/features. It is preferable to take common approach across WGs for same feature/purpose.
· The Plenary guidance may be requested, if needed after WG discussions, on whether defining a set of feature groups based on Approach 2 for some feature, either in addition or instead of approach 1. There has been no conclusion in previous discussions, including RAN 87e, that it would be necessary.
· Irrespective of defining a set of feature groups for a purpose, capability bit(s) should be defined for each of feature groups independently.
· For each feature group (capability bit(s)) defined as “mandatory with capability signaling”, each WG should take either one of following approaches.
· Approach 1: default value should be defined in each WG for the case where UE does not report or the case before UE reports. 
· Approach 2: the capability signaling is mandatory present so that UE must report.




