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1. [bookmark: _Ref5850594]Introduction
From the email discussion on Rel-16 UE feature list, noted in R1-2001484, rapporteur has drawn the following conclusions:
· For RAN1#100bis-E meeting, per WI subagendas are necessary for Rel-16 NR UE feature agenda.
· “Others” subagenda can be used for aspects like potential UE capability that not belong to a particular Rel16 WI (e.g. issues under section 15) and general issues that are cross-topics including a consistent description of ‘basic features’ across WI.
· In RAN1#100bis-E meeting, RAN1 should focus on defining the feature groups and corresponding signaling aspects including the signaling values, type and need of xDD/FRx differentiation so that RAN2 can proceed for the signaling.
· Issues for 38.306, like mandatory vs. optional, grouping for a “basic feature group”, prerequisites and etc can be settled in a second stage.
· 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.
“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.


The present document proposes a general principle for the UE capability discussion and further discusses some detailed aspects in NR-unlicensed feature sets.

2. General principle in terms of base feature group
We believe that for NR-Unlicensed, similar to V2X, for the UEs able to interoperate with the network over the shared spectrum using NR-U as standardized in 3GPP Rel-16, the 3GPP should define a set of features which are mandatory for the NR-U capable UEs. This base group of features defines the minimum functionalities which 3GPP deems necessary for unlicensed operation.
Without such baseline future interoperability testing will prove difficult and the market will require another level of alignment between vendors.

Proposal 1:
There is a base group of UE features defined among the NR-Unlicensed capabilities which are defined to be mandatory if a UE indicates its capability to operate over shared spectrum. These features shall be group in UE feature 10-1 or 10-2.

3. [bookmark: _Hlk21096335][bookmark: _Hlk32501941]Mandatory Feature Set for NR-U
 In this section, we describe the basic groups of features which should be mandatory for UEs indicating their capability to operate over shared carrier following the Rel-16 NR-U design.

We believe that NR-U Rel-16 provides for shared spectrum usage what NR Rel-15 provides for Uu opeatrion. For this reason, we believe that it will be useful to define the basic features which may provide certain quality of communication. For this reason, we believe that 10-3 (PRB interlace mapping for PUSCH) should be part of basic feature set which are mandatory for UEs indicating being capable of Rel-16 NR-U operation. 
For feature 10-25 (Enable  configured UL transmission out of COT), we understand the description of this feature as to support CG UL transmissions where UE initiates the COT. If this understanding is correct, and when this feature is not supported, UE will not initiate channel access to make a CG UL transmission. From our perspective, this is very performance inefficient for configured grant operation and this behaviour should be supported as mandatory or among the basic feature groups.

Feature 10-16 (One-shot HARQ ACK feedback) is a very important feature. Without this feature, system efficiency is very low due to loss of feedback for many DL packets. For this reason, this should be added as one of the mandatory features to UEs capable of Rel-16 NR-U operation.

Similarly, 10-19 (number of LBT bandwidths), this is more of a fundamental feature compared to carrier aggregation. One aspect is related to per band nature, and one other aspect is related to UE processing capability. Independent of the representation, from our perspective, given NR supports upto 100 MHz BW, the basic feature set for NR-U should be the support of BW larger than 20 MHz. This also means that feature 10-29 (support available RB set indicator field in DCI 2_0) should be supported as mandatory NR-U Rel-16 feature as this signaling in the DCI largely facilitates the effective usage of wideband carrier over the shared spectrum. The feature 10-30 (Support channel occupancy duration indicator field in DCI 2_0) also provides very basic functionliaty about the channel occupancy representation and utilization over the shared spectrum and thus should be mandatory.




From our understanding, following the strategy of making the basic features as components in 10-1 and 10-2, we believe that the best way to ensure meaningful NR-U operation is to add 10-3, 10-25, 10-19, 10-29 and 10-30 as components in the basic features groups of 10-1 and 1-2.

Proposal 2:
Add 10-3, 10-25, 10-19, 10-29, 10-30 and 10-16 as components in 10-1 and 10-2.

4. Conclusions
The following proposals have been presented in this document.

Proposal 1:
There is a base group of UE features defined among the NR-Unlicensed capabilities which are defined to be mandatory if a UE indicates its capability to operate over shared spectrum.

Proposal 2:
Add 10-3, 10-25, 10-19, 10-29, 10-30 and 10-16 as components in 10-1 and 10-2.




