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Introduction
The Release-16 RAN1 NR UE features have been discussed over 3GPP RAN1 email reflector for several rounds. The latest version of RAN1 NR UE features, which has incorporated companies’ views, was distributed by email reflector moderator [1]. For the NR V2X feature, there are still some open issues raised by the feature rapporteur.  

In this contribution, we provide our views on some of the open issues related to NR V2X feature. 
Discussion 
A list of NR UE V2X features is summarized in the latest version of RAN1 NR UE features [1]. The V2X feature rapporteur proposed to further discuss a few open questions. One of the open questions is whether to define the feature group 15-10a (256QAM sidelink reception) and make it optional. 

It was agreed [2] to support all three MCS tables for Rel-15 NR Uu CP-OFDM for NR V2X sidelink. The support of the low-spectral efficiency 64QAM MCS table in sidelink is an optional UE feature, as in the Uu link. The support of 256QAM from the transmitter perspective is based on UE capability. It is open whether the support of 256QAM from the receiver perspective is mandatory or based on UE capability. 

In Rel-15 NR Uu link [3], the support of 256QAM is mandatory for PDSCH in FR1, but is optional for PDSCH in FR2. Since the support of 256QAM is optional for PUSCH, the overall support of 256QAM is optional in FR2 based on UE capability. In our view, it is natural to extend this UE capability to NR V2X sidelink, i.e., the support of 256QAM sidelink reception in FR2 is optional based on UE capability. 

Since NR V2X sidelink targets a common design for FR1 and FR2, it is preferred to optionally support 256QAM sidelink reception in both FR1 and FR2 based on UE capability. 

Proposal 1: Support UE feature group 15-10a (256QAM sidelink reception) is based on UE capability.

Another open question is in UE feature groups 15-1, 15-2 and 15-3, whether to support CP length as UE capability. In Rel-15 NR Uu link [4], the support of extended CP length under 60 kHz SCS for reception of PDCCH and PDSCH and transmission of PUCCH, PUSCH and SRS is optional, depending on UE capability. Similarly, we think the support extended CP length for sidelink should also be optional based on UE capability. 

Proposal 2: In UE feature groups 15-1, 15-2 and 15-3, support extended CP length is based on UE capability.

Another open question is in UE feature group 15-1, whether to define the total number of soft channel bits received in a slot as a component. Although the total number of soft channel bits received in a slot was defined in LTE downlink based on UE capability [5], this component is not defined in NR UE feature for downlink [4]. Hence, we think this component should not be defined as a component in UE feature group 15-1. 

Proposal 3: In UE feature group 15-1, do not define the component of the total number of soft channel bits received by UE in a slot. 

There are three components in UE feature group 15-5 (sidelink congestion control). The first component is UE can report CBR measurement to gNB and the second component is UE can adjust its radio parameters based on CBR measurement and CRlimit. The prerequisite feature groups of UE feature group 15-5 are 15-1 and at least one of 15-2 and 15-3. 

A mode 2 UE acquires sidelink resources via autonomous sensing and resource selection. It may not be even under the coverage of gNB. Hence, we think the first component of this feature group is applicable only to mode 1 UEs. On the other hand, since the sidelink resources for mode 1 UEs are allocated by gNB, the congestion control is also handled by gNB. In the current specification [6], the sidelink congestion control, including the definition of congestion control processing time and the application of , is only designed for sidelink resource allocation mode 2. Hence, the second component of this feature group seems to be applicable only to mode 2 UEs.

It is desirable to clarify the application conditions of the first two components of the feature group 15-5. 

Proposal 4: In UE feature group 15-5 (sidelink congestion control), the first component (UE can report CBR measurement to gNB) is only for UE supporting feature groups 15-1 and 15-2; the second component (UE can adjust its radio parameters based on CBR measurement and CRlimit) is only for UE supporting feature groups 15-1 and 15-3. 

The basic feature groups for sidelink include 15-1, 15-2, 15-3, 15-4 and 15-11. This set of feature groups is considered as mandatory if NR V2X feature is supported. We think this is applicable to vehicle UEs. 

The P2V use case implies that pedestrian UEs only need to make sidelink transmissions, while not sidelink receptions. Hence, the currently defined basic feature groups do not apply to pedestrian UEs. Hence, we propose that the pedestrian UE capability should be considered in a future release. 
  
Proposal 5: The current basic feature groups for sidelink are for vehicle UEs. The pedestrian UE capability should be considered in a future release.

Conclusion 
We discussed some remaining open issues on NR UE V2X features. Our proposals are as follows:

Proposal 1: Support UE feature group 15-10a (256QAM sidelink reception) is based on UE capability.

Proposal 2: In UE feature groups 15-1, 15-2 and 15-3, support extended CP length is based on UE capability.

Proposal 3: In UE feature group 15-1, do not define the component of the total number of soft channel bits received by UE in a slot. 

Proposal 4: In UE feature group 15-5 (sidelink congestion control), the first component (UE can report CBR measurement to gNB) is only for UE supporting feature groups 15-1 and 15-2; the second component (UE can adjust its radio parameters based on CBR measurement and CRlimit) is only for UE supporting feature groups 15-1 and 15-3. 

Proposal 5: The current basic feature groups for sidelink are for vehicle UEs. The pedestrian UE capability should be considered in a future release.
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