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To make sure timely ASN.1 frozen, the first priority for RAN1/RAN2/RAN4 of Q2 is UE feature finalization. During RAN#87-e, an informative summary was made to guide RAN1 UE feature discussion [1]. In this contribution, we provides our views on principle of UE feature group, XDD/FRX differentiation and cross-WI issues.
Discussion
Principles of UE feature group
During RAN#87-e, an email discussion was organized to collect companies’ views and provide the informational summary [1]. Overall, companies view that it is beneficial to provide basic UE feature group for some of the WIs, e.g., NR-U and V2X, but not for all the WIs.
	· 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.



As shown above, two approaches have been identified to group feature groups/components together. Approach 1 is the ordinary way as we adopted in Rel-15 and Approach 2 is more like the ‘UE feature profile’.
· 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).
During Rel-16 initial UE feature discussion, Approach 1 is preferred. If companies couldn’t converge on the basic UE feature for certain WI, then companies could further discuss it via Approach 2 later.
Proposal 1: During Rel-16 initial UE feature discussion, Approach 1 is adopted to define basic UE feature group(s) for WIs with consensus. 
According to the discussion in [2], the rapporteur made the following proposal for common principle.
·  RAN1 should take followings into account as a common principle for UE features list in addition to RAN2 guidances in R1-2001513.
· The UE capability signaling reporting (i.e. support or not) for a feature group applies to all the components in the feature group, which means there should not be capability signaling reporting for individual component.

The above proposal should be the principle unless per-component signaling is clearly specified.   However, it is not clear whether all WIs follow this principle in [2].  It can be understood in some cases per-component signaling is necessary for UEs to choose among the maximum candidate values per component but there are components which are simply to indicate the "support or not" of a functionality.  However, it is not clear whether these components need individual per-component signaling.  To make things clearer to RAN2, basic components and optional components should be put in different FGs.   If per-component "support" signaling is needed, it is better to have a separate FG at least for optional components.
Proposal 2: The UE capability signaling reporting (i.e. support or not) for a feature group applies to all the components in the feature group unless extra per-component signaling is clearly stated otherwise. RAN1 aims to avoid per-component “support” signaling for Rel-16 UE features.
FDD/TDD and FR1/FR2 differentiation
According to the discussion in [2], the rapporteur also made the following proposal.
· “Need of FDD/TDD differentiation” and “Need of FR1/FR2 differentiation” are applicable only to “per UE” feature group, and hence those should be “N/A” for all feature groups other than per UE feature group.
Based on our understanding, in addition to “per UE” feature group, “Need of FDD/TDD differentiation” and “Need of FR1/FR2 differentiation” may also be applicable to other types of feature group in case of cross-carrier operation, e.g., “per band”, “per band of band combination” or “per CC per band per band combination”. 
Take the Rel-15 UE capability aperiodicTRS as an example. UE capability aperiodicTRS is a “per Band” signaling, which is to indicate the network whether the UE supports DCI triggering aperiodic TRS associated with periodic TRS. Without XDD/FRX differentiation, it is not clear how to interpret the UE capability. For example, if UE indicates support of aperiodicTRS for Band A and not support of aperiodicTRS for Band B. If UE needs to trigger A-TRS for Band B from Band A, it is not clear whether UE supports this kind of operation. XDD/FRX differentiation may be one way to clarify the UE behavior with these capabilities in case of cross-carrier operation.
	Definitions for parameters
	Per
	M
	FDD-TDD
DIFF
	FR1-FR2
DIFF

	aperiodicTRS
Indicates whether the UE supports DCI triggering aperiodic TRS associated with periodic TRS.
	Band
	No
	No
	Yes



Another way to handle this issue is to clarify in the field description. For example, for aperiodicTRS, we could add one clarification in the field description like “In case of cross-carrier triggering, UE supports DCI triggering aperiodic TRS associated with periodic TRS as long as the UE supports it in the triggering cell”.
Proposal 3: To clarify the interpretation of Rel-16 UE feature in case of cross-carrier operation, the following approaches can be considered:
1. In addition to “per UE” feature group, “Need of FDD/TDD differentiation” and “Need of FR1/FR2 differentiation” may also be applicable to other types of feature group in case of cross-carrier operation, e.g., “per band”, “per band of band combination” or “per CC per band per band combination”.
2. Add clarification in the field description to make it clear how to interpret the UE capability in case of cross-carrier operation.
Cross-WI issues
In the WI for NR mobility enhancements, it has been agreed that the power control schemes of DAPS HO follow that of NR-DC by replacing the MCG with target MCG and SCG with source MCG as shown below. 
	Agreement:
If a UE is configured with DAPS HO operation, the UE performs transmission power control based on Section 7.6.2 of 38.213 replacing the MCG with target MCG and SCG with source MCG.


[bookmark: _GoBack]From UE complexity perspective, there is no difference on the power control operation between NR-DC and DAPS HO. However, two separate UE capabilities are defined for NR-DC (FG 18-1/1a/1b) and DAPS HO (FG 21-2) according to the latest UE feature in [2]. Given the power control schemes are first defined in NR-DC, we suggest deleting FG 12-2 defined for DAPS HO. Note that, intra-frequency NR-DC is not supported while intra-frequency DAPS HO is supported. But, RAN2 will find a way to further specify the signaling structure if only one capability is agreed in RAN1. 
Proposal 5: Delete feature group 21-2 due to the duplication with 18-1/1a/1b.
Conclusion
In this contribution, we provides our views on basic UE feature group, Rel-15 UE feature enhancement and cross-topic issues. The following proposals are proposed.
Proposal 1: During Rel-16 initial UE feature discussion, Approach 1 is adopted to define basic UE feature group(s) for WIs with consensus. 
Proposal 2: The UE capability signaling reporting (i.e. support or not) for a feature group applies to all the components in the feature group unless extra per-component signaling is clearly stated otherwise. RAN1 aims to avoid per-component “support” signaling for Rel-16 UE features.
Proposal 3: To clarify the interpretation of Rel-16 UE feature in case of cross-carrier operation, the following approaches can be considered:
1. In addition to “per UE” feature group, “Need of FDD/TDD differentiation” and “Need of FR1/FR2 differentiation” may also be applicable to other types of feature group in case of cross-carrier operation, e.g., “per band”, “per band of band combination” or “per CC per band per band combination”.
2. Add clarification in the field description to make it clear how to interpret the UE capability in case of cross-carrier operation.
Proposal 4: Delete feature group 21-2 due to the duplication with 18-1/1a/1b.
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