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Till RAN1#101-e, most of the RAN1 UE features are quite stable after several rounds of email/e-meeting discussions. The latest Rel-16 NR RAN1 UE features can be found in [1]. Due to the limited time and tight schedule, RAN1 mainly focused on issues with no ASN.1 impact in this quarter. There are still some open issues which may need further consideration. In this contribution, we provide some views on the structure of Rel-16 URLLC UE features and some remaining issues which may need RAN discussion.
On structure of Rel-16 UE features for URLLC
In the RAN#87-e meeting, whether to introduce a set of feature groups/components for some feature was discussed and reached the following informational guidance [2]. In such late stage, Approach 1 seems unlikely if it has not been agreed for a certain feature by respective WGs. As for Approach 2, plenary guidance may be requested, if needed after WG discussions according to the guidance. 
	· 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.


In RAN1#100bis-e, a working assumption on defining feature groups based on Approach 2 was reached for NR-U. While, there is no conclusion for Rel-16 URLLC. In our view, clarifying one or more sets of basic UE features for URLLC in the spec can serve the guidance to the industry to strive for a common set of technical components for certain UE type targeting at the same/similar use cases. For example, we can define one set of feature groups for low latency and one set of the feature groups for high reliability. This would help accelerating the application of these technical components in the market if we have such guidance sooner.  
Proposal 1: Support Approach 2 for Rel-16 URLLC UE features.   
SFN sync-DC and non-SFN sync- DC
During UE feature discussion in RAN1#100b-e meeting, it was agreed that the potential issue regarding SFN sync-DC and non-SFN sync-DC differentiation is to be discussed in RAN plenary. 
	Agreement:
Handling of potential differentiation between SFN sync-DC and non-SFN sync- DC is to be discussed in RAN.



During RAN#85, the following way forward was agreed in RP-192345 [3]. Based on the following way forward, Rel-16 UEs will not be allowed to use the bit defined in Rel-15 to differentiate SFN sync-DC and non-SFN sync-DC. In this sense, all Release-16 UEs supporting sync NR-DC are required to support both SFN sync-DC and non-SFN sync-DC. 
	· Introduce Rel-15 UE capability for SFN-sync 
· To be implemented as a backward compatible CR based on the June specification version
· Omission of the bit means the UE is capable of slot aligned non-SFN-sync DC
· Inclusion of the bit means the UE is incapable of slot aligned non-SFN-sync DC
· Rel-16 UEs will not be allowed to use the bit defined in Rel-15
· RAN#87 (March/2020) to re-address the issue of mandating Release-15 UEs supporting NR-NR DC to support slot aligned non-SFN-sync DC
· There are no changes other than 38.306 and 38.331 for adding the UE capability
· Stage-2 description changes in 37.340 are not precluded
· The Rel-16 NR-NR DC scope is not changed 



Furthermore, it was concluded in RAN#85 that RAN#87 would re-address the issue of mandating Release-15 UEs supporting NR-DC to support slot aligned non-SFN-sync DC. Though RAN didn’t discuss this issue in RAN#87, it seems companies didn’t raise any concern on this issue till RAN#87. Thus, we propose to reconfirm the way forward made in RAN#85.
Proposal 2: RAN reconfirms that
All Release-16 UEs supporting sync NR-DC are required to support both SFN sync-DC and non-SFN sync-DC (i.e. Rel-16 UEs will not be allowed to set the incapability bit defined in Rel-15).
Release-15 UEs supporting NR-DC are mandated to support slot aligned non-SFN-sync DC from RAN#88e (i.e. from June 2020 version of the specs, also Rel-15 UEs will not be allowed to set the incapability bit).

FG interpretation in case of cross-carrier operation
During RAN1#98bis meeting, RAN1 discussed the ambiguity of UE L1 capabilities with FDD/TDD and/or FR1/FR2 differentiation [4]. For UE features with FDD/TDD and/or FR1/FR2 differentiation, RAN1 clarified how to interpret the UE feature in case of cross-xDD and/or cross-FRx operation. To address this issue in Rel-15, RAN2 added clarification in section Annex A.1 and A.2 of TS38.306. Besides, RAN2 requested RAN1/RAN4 to discuss the “Capability interpretation for mixture of FDD/TDD and/or FR1/FR2” in the ongoing Rel-16 UE feature discussion [5] to address this issue in Rel-16.
However, after further analysis, the ambiguity is not only for UE features with FDD/TDD and/or FR1/FR2 differentiation, but also for UE features without xDD/FRx differentiation. 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. It is not clear how to interpret the UE capability in case when only one of the triggering cell and triggered cell supports aperiodicTRS. 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. 
	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
	N/A
	N/A



Both Rel-15 UE capability and Rel-16 UE capability have this ambiguity. For Rel-15 UE capability, clarification is needed to align companies’ understanding to facilitate the product implementation. For Rel-16 UE capability under discussion, it seems RAN1 didn’t discuss this issue due to the limited time budget. We’d like to draw companies’ attention to this issue and try to align companies’ understanding on how to interpret UE capability in case of cross-carrier operation. Thus, we propose the following proposal. 
Proposal 3: For UE feature related to cross-carrier operation (e.g., cross-carrier scheduling/triggering/indication), working group to clarify whether support of this feature should be based on
Alt.1 the support of this feature for both scheduling/triggering/indicating cell and scheduled/triggered/indicated cell.
Alt.2 the support of this feature for the scheduling/triggering/indicating cell only.
Alt.3 the support of this feature for the scheduled/triggered/indicated cell only.
Note: RAN1 has clarified the above issue in Rel-15 for UE features with FDD/TDD and/or FR1/FR2 differentiation. However, in case of cross-carrier operation, clarification for UE features without FDD/TDD or FR1/FR2 differentiation is also needed for both Rel-15 and Rel-16 UE feature.

Conclusion
In this contribution, we have the following observations and proposals.   
Proposal 1: Support Approach 2 for Rel-16 URLLC UE features.
   

Proposal 2: RAN reconfirms that
All Release-16 UEs supporting sync NR-DC are required to support both SFN sync-DC and non-SFN sync-DC (i.e. Rel-16 UEs will not be allowed to set the incapability bit defined in Rel-15).
Release-15 UEs supporting NR-DC are mandated to support slot aligned non-SFN-sync DC from RAN#88e (i.e. from June 2020 version of the specs, also Rel-15 UEs will not be allowed to set the incapability bit).

Proposal 3: For UE feature related to cross-carrier operation (e.g., cross-carrier scheduling/triggering/indication), working group to clarify whether support of this feature should be based on
[bookmark: _GoBack]Alt.1 the support of this feature for both scheduling/triggering/indicating cell and scheduled/triggered/indicated cell.
Alt.2 the support of this feature for the scheduling/triggering/indicating cell only.
Alt.3 the support of this feature for the scheduled/triggered/indicated cell only.
Note: RAN1 has clarified the above issue in Rel-15 for UE features with FDD/TDD and/or FR1/FR2 differentiation. However, in case of cross-carrier operation, clarification for UE features without FDD/TDD or FR1/FR2 differentiation is also needed for both Rel-15 and Rel-16 UE feature.
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