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1. [bookmark: _Ref37249533]Introduction
[bookmark: OLE_LINK13][bookmark: OLE_LINK14]In this contribution, we provide our view on the NR V2X UE features in [1].

2. Discussion 
2.1. Basic feature group for NR V2X
Generally, it is acceptable to us to define a basic group of features for NR V2X. Nevertheless, the definition of “basic group” should be carefully considered, given that the Rel-16 NR V2X is mainly designed for Vehicle UE (VUE), while the minimum UE feature groups for VUE is clearly “not minimal enough” for Pedestrian UE (PUE). For example, in some scenarios the PUE are not required to support sidelink reception. Further, although support of PSFCH can be considered as a mandatory feature for VUE, it may not mandate for PUE. Therefore, if a basic feature group is defined in Rel-16, it should be considered as a basic set for VUE, and the network should expect that a new basic set for PUE may be defined in the future release.
[bookmark: _Ref37249288]Proposal 1: A basic feature group is defined in Rel-16 for VUE, and the network should expect that a new basic set for PUE may be defined in the future release.

Further, we don’t see the need of separation between pre-configuration and configuration by Uu, i.e., 15-1a and 15-3a are not needed. Provision from network with proper configurations according to the location/environment is essential for NR V2X. Although it is possible for a UE supporting only PC5 operation in ITS band, the UE should be able to receive updated pre-configurations from network, which implies that Uu operation is anyway required in other band. Therefore, given that 15-1 and 15-3 are defined per band, configuration by Uu can be defined as mandatory in non-ITS band, in a way similar as PT-RS which is required for FR2 only.
[bookmark: _Ref37249290]Proposal 2: No need of separation between configuration by Uu and pre-configuration. Configuration by Uu can be defined as mandatory in non-ITS band.

Moreover, forward compatibility is very important for V2X scenario considering the long life cycle of vehicle. This is the reason to mandate the reception capability of 64QAM in LTE V2X. Similarly, although the support of 256QAM and low-spectral efficiency 64QAM can be optional for TX perspective, it should be mandatory from RX perspective for VUE. 
[bookmark: _Ref37249291]Proposal 3: 15-10a is confirmed, and similarly the support of low-spectral efficiency 64QAM should be separated for TX and RX of a UE (i.e., a new feature of 15-12a is defined for reception of low-spectral efficiency 64QAM).

As a summary, for VUE, the following features can be considered as the basic features:
· 15-1	Receiving NR sidelink
· 15-2	Transmitting NR sidelink mode 1 scheduled by NR Uu
· 15-3	Transmitting NR sidelink mode 2 configured by NR Uu or pre-configuration
· 15-4	GNSS and S-SSB for NR sidelink
· 15-10a	256QAM sidelink reception
· 15-11	PSFCH format 0
· 15-12a	low-spectral efficiency 64QAM reception
· 15-19	Support of rank 2 reception
[bookmark: _Ref37249292]Proposal 4: The basic feature group for VUE includes 15-1, 15-2, 15-3, 15-4, 15-10a, 15-11, 15-12a and 15-19.

2.2. Capability signaling reporting
According to the latest RRC spec (i.e., section 6.6.2 [2]), the RRCReconfigurationSidelink message sent in PC5 depends on many UE features such as support of sidelink CSI-RS, number of antenna ports, etc. Therefore, the following features should be reported to the peer UE in PC5:
· 15-14	Sidelink CSI report
· 15-18	Support of rank 2 transmission
· 15-19	Support of rank 2 reception
[bookmark: _Ref37249294]Proposal 5: The following features should be exchanged between UEs: 15-14, 15-18, and 15-19.

On the other hand, these capabilities are beneficial for network scheduling in mode-1, or configuration provision such as the xOverhead for TSB determination, etc. 
Moreover, the feature 15-6 (Short-term time-scale TDM for in-device coexistence) should be reported to network, so that the network can determine whether long-term or short-term TDM based solution can be deployed. Further, in the case of mode-1 resource allocation with short-term in-device coexistence enabled, the scheduler needs to know the detailed processing time restriction for better resource assignment. Thus, the same set of values of “X” in feature 15-7 (Transmitting LTE sidelink mode 3 scheduled by NR Uu) can be reused for defining the inter-RAT conflict resolution time.
[bookmark: _Ref37249295]Proposal 6: The same set of values of “X” in feature 15-7 (Transmitting LTE sidelink mode 3 scheduled by NR Uu) can be reused for defining the inter-RAT conflict resolution time in feature 15-6.

Besides, the network should be aware of the support of open loop SL power control, in order to manage the interference between sidelink and Uu interfaces, and interference between UEs in sidelink. Thus, the feature 15-23 should also be reported to network.
[bookmark: _Ref37249297]Proposal 7: The following features should be reported to network: 15-6, 15-14, 15-18, 15-19, and 15-23.

2.3. [bookmark: _Ref16619904]Sidelink process
The TX/RX process number should be restricted for a reasonable UE complexity. Currently, only the maximum number of receiving sidelink processes and the maximum number of transmitting sidelink processes for mode-2 are defined (in 15-1 and 15-3, respectively). For mode-1, only the maximum number of configured grants is defined, the maximum number of processes is missing. 
[bookmark: _Ref37249298]Proposal 8: The number of supported sidelink processes should be defined for mode-1 (15-2).
Moreover, due to limited processing capability and hardware resource for some UEs (e.g., at least for PUE), it is likely that the number of supported sidelink processes are different from different UEs. Therefore, it is proposed to define a standalone UE capability for the number of supported sidelink processes and/or soft buffer size, i.e., separated from the 15-1.
[bookmark: _Ref32606510]Proposal 9: Define a standalone UE feature for the number of supported sidelink processes and/or soft buffer size.

3. Conclusion
In the contribution, we provide our view on the NR V2X UE features with the following proposal:
Proposal 1: A basic feature group is defined in Rel-16 for VUE, and the network should expect that a new basic set for PUE may be defined in the future release.
Proposal 2: No need of separation between configuration by Uu and pre-configuration. Configuration by Uu can be defined as mandatory in non-ITS band.
Proposal 3: 15-10a is confirmed, and similarly the support of low-spectral efficiency 64QAM should be separated for TX and RX of a UE (i.e., a new feature of 15-12a is defined for reception of low-spectral efficiency 64QAM).
Proposal 4: The basic feature group for VUE includes 15-1, 15-2, 15-3, 15-4, 15-10a, 15-11, 15-12a and 15-19.
Proposal 5: The following features should be exchanged between UEs: 15-14, 15-18, and 15-19.
Proposal 6: The same set of values of “X” in feature 15-7 (Transmitting LTE sidelink mode 3 scheduled by NR Uu) can be reused for defining the inter-RAT conflict resolution time in feature 15-6.
Proposal 7: The following features should be reported to network: 15-6, 15-14, 15-18, 15-19, and 15-23.
Proposal 8: The number of supported sidelink processes should be defined for mode-1 (15-2).
Proposal 9: Define a standalone UE feature for the number of supported sidelink processes and/or soft buffer size.
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