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1. [bookmark: _Ref5850594]Introduction
In RAN1#100b-e meeting [1], the email discussion and conference call were focused on the high priority parts in [2] where overall feature groups (FGs) were disucssed in order to stabilize NR V2X FGs and agreements were made accordingly [1]. However, there are still many FFS components and brackets to decide. In this contribution, we discuss on remaining issues for NR V2X UE features and provide our views.
2. Discussion
The following components for FG 15-1 were agreed in [1]: 
FG 15-1: Receiving NR sidelink
1) UE can receive NR PSCCH/PSSCH. Up to [A] sidelink processes are supported.
2) UE can receive [X] PSCCH in a slot.
3) UE can decode [Y] RBs per slot (FFS: counting both PSCCH and PSSCH).
4) UE supports reception based on the normal 64QAM MCS table [and 256QAM MCS table in FR1].
5) UE supports PT-RS reception in FR2.
FFS: 6) The UE can receive [Z] total number of soft channel bits in a slot.
[7) UE supports 2 receive antennas.]
8) UE can receive using the subcarrier spacing it reports.
FFS: 9) CP length
10) Supports 14-symbol SL slot with DMRS patterns corresponding to {#PSSCH symbols, #DMRS symbols} = {12, 4}, {9, 3} for slots w/wo PFSCH
[11) UE can receive PSSCH with 256QAM in NR sidelink]
12) UE can receive using 30 kHz subcarrier spacing in FR1, FFS FR2
At first, for component 3) we prefer to reword ‘can decode’ to ‘can attempt to decode’ to reflect blind nature of PSCCH. Also, we prefer that Y value is not greater than 273. Here, our understanding is that the maximum value of Y should be decided condiering an RB simultaneously belonging to different RX pools. In addition, FFS part is not necessary for component 3), While PSCCH and PSSCH have non-overlapping frequency resources for LTE sidelink, PSCCH is always contained within PSSCH for frequency resource in case of NR sidelink. Thus, 
Proposal 1: In FG 15-1(RX NR SL), for component 3), ‘can decode’ is reworded as ‘can attempt to decode’ and Y value is not greater than 273. Also, remove FFS: counting both PSCCH and PSSCH.
In the above, component 6) is FFS. Since TBS size is determined by component 3) and 4), we do not need to include component 6) additionally. 
Proposal 2: In FG 15-1(RX NR SL), remove component 6): FFS: 6) The UE can receive [Z] total number of soft channel bits in a slot.
For component 7), we support to 2 receive antenna as a component in FG 15-1. 2 receive antennas are mandatory UE feature even in NR Uu. Therefore, the bracket in the component 7) should be removed.
Proposal 3: In FG 15-1(RX NR SL), remove the bracket for component 7). UE supports 2 receive antennas.
FGs 15-1(RX NR SL), 15-2 (TX NR SL mode 1), and 15-3 (TX NR SL mode 2) include a component about CP length with FFS. Since normal CP can support most of sidelink scenarios, we prefer to include only normal CP as basic FG.  
Proposal 4: In FGs 15-1(RX NR SL), 15-2(TX NR SL mode 1), and 15-3(TX NR SL mode 2), UE supports normal CP only. i.e., extended CP is an optional feature.
The following components for FG 15-3 were agreed in [1]: 
FG 15-3: Transmitting NR sidelink mode 2
1) UE can transmit PSCCH/PSSCH using NR sidelink mode 2 configured by NR Uu or preconfiguration. Up to [B] sidelink processes are supported.
2) UE supports transmission based on the normal 64QAM MCS table.
3) UE supports PT-RS transmission in FR2.
[4) UE can perform sensing and resource allocation operations.]
[5) UE supports rank 1 PSSCH transmissions.]
6) UE can transmit using the subcarrier spacing it reports for FG 15-1.
FFS: 7) CP length
8) Supports 14-symbol SL slot with [FFS: all] DMRS patterns corresponding to {#PSSCH symbols, #DMRS symbols} = {12, 4}, {9, 3} for slots w/wo PFSCH
9) default SCS with pre-configuration: 30 kHz with normal CP: [operator managed] same as Rel. 15 Uu
10) UE can transmit using 30 kHz subcarrier spacing in FR1, FFS FR2
At first, the bracket for component 4) should be removed since we made a conclusion in order to resolve concern for Rel-17 V2X UE in the last e-meeting [1] as: 
· The absence of a dedicated FG for sensing in Rel. 16 cannot be construed as guidance for Rel. 17 as to whether Rel. 17 V2X UEs that do not support sensing can be introduced
Proposal 5: In FG 15-3(TX NR SL mode 2), remove the bracket for component 4). UE can perform sensing and resource allocation operations.
For component 5), we support rank 1 PSSCH transmission as a component in FG 15-3. The rank 1 PSSCH transmission would be the most frequence transmission scenario in NR V2X and thus it should be a basic feature.
Proposal 6: In FG 15-3(TX NR SL mode 2), remove the bracket for component 5). UE supports rank 1 PSSCH transmissions
For component 8), it is FFS whether to support all DMRS patten for 14-symbol SL slot. Madating all DMRS patterns would provide flexibility while it requires increased implementation complexity. Therefore, we support only one DMRS pattern as a component of FG 15-3 which was targeted for high mobility senario.
Proposal 7: In FG 15-3(TX NR SL mode 2), for component 8), remove [FFS:all] and support only 14-symbol SL slot with DMRS pattern corresponding to {#PSSCH symbols, #DMRS symbols} = {12, 4}, {9, 3} for slots w/wo PFSCH.
The following components for FG 15-11 were captured in [2]: 
FG 15-11: PSFCH format 0
1) UE can transmit and receive NR PSFCH format 0
2) UE can receive [N] PSFCH(s) in a slot.
3) UE can transmit [M] PSFCH(s) in a slot.
4) UE can report sidelink HARQ-ACK to gNB via PUCCH and PUSCH when it is operating in NR sidelink mode 1.
In case of component 4), it is irrelevant to PSFCH format. Therefore, we propose to separate component 4) from FG 15.11. The component 4) can be included in new FG 15-11a. Also, the FG name can be revised as ‘sidelink HARQ-ACK report to gNB’. We agree that sidelink HARQ feedback is a new feature in NR sidelink. However, use case of sidelink HARQ feedback is very limited. Specifically, RX UE can transmit sidelink HARQ feedback only when the following conditions are met:
· HARQ feedback is enabled in SLRB and,
· PSFCH is configured in the resource pool and,
· TX UE enables HARQ feedback by SCI.
Therefore, we prefer that sidelink HARQ feedback related functions become an UE optional feature. 
Proposal 8: Separate Component 4) from FG 15-11 (PSFCH format 0) and this is included in new FG 15-11a (Sidelink HARQ-ACK report to gNB). FG 15-11 and 15-11a are excluded from basic FG.


The following components for FG 15-14 were captured in [2]: 
FG 15-14: Sidelink CSI report
1) UE can transmit and receive sidelink CSI-RS with 1 or 2 antenna port(s).
2) UE supports RI and CQI feedback on sidelink.
However, it was not decided whether this FG is defined as the basic FG or not. Since CSI report is supported only in unicast and this is an additional feature to obtain side information of sidelink quality, we do not support this is included as basic FG. 
Proposal 9: FG 15-14 (CSI report) is not included as basic FG.
[bookmark: _GoBack]The following components for FG 15-14 were captured in [2]: 
FG 15-19: Support of rank 2 reception
1) UE additionally supports rank 2 PSSCH reception
Also, it was not decided whether this FG is defined as the basic FG or not. The case of rank 2 PSSCH reception would be very limited in sidelink scenario. Therefore, we do not support this is included as basic FG. 
Proposal 10: FG 15-19 (Rank 2 reception) is not included as basic FG.
3. Conclusions
This contribution discusses about UE features for NR V2X and proposes the followings depending on the discussion:
Proposal 1: In FG 15-1(RX NR SL), for component 3), ‘can decode’ is reworded as ‘can attempt to decode’ and Y value is not greater than 273. Also, remove FFS: counting both PSCCH and PSSCH.
Proposal 2: In FG 15-1(RX NR SL), remove component 6): FFS: 6) The UE can receive [Z] total number of soft channel bits in a slot.
Proposal 3: In FG 15-1(RX NR SL), remove the bracket for component 7). UE supports 2 receive antennas.
Proposal 4: In FGs 15-1(RX NR SL), 15-2(TX NR SL mode 1), and 15-3(TX NR SL mode 2), UE supports normal CP only. i.e., extended CP is an optional feature.
Proposal 5: In FG 15-3(TX NR SL mode 2), remove the bracket for component 4). UE can perform sensing and resource allocation operations.
Proposal 6: In FG 15-3(TX NR SL mode 2), remove the bracket for component 5). UE supports rank 1 PSSCH transmissions
Proposal 7: In FG 15-3(TX NR SL mode 2), for component 8), remove [FFS:all] and support only 14-symbol SL slot with DMRS pattern corresponding to {#PSSCH symbols, #DMRS symbols} = {12, 4}, {9, 3} for slots w/wo PFSCH.
Proposal 8: Separate Component 4) from FG 15-11 (PSFCH format 0) and this is included in new FG 15-11a (Sidelink HARQ-ACK report to gNB). FG 15-11 and 15-11a are excluded from basic FG.
Proposal 9: FG 15-14 (CSI report) is not included as basic FG.
Proposal 10: FG 15-19 (Rank 2 reception) is not included as basic FG.
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