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1. Introduction 
RAN1 NR Rel-16 UE feature list for V2X was discussed and summarized [1], and this contribution provides discussions on the remaining issues.

2. Discussion
FG 15-1 (Receiving NR sidelink)
Component 8 and 12: These two components deal with the numerology supported by the UE. We think a potential solution is to separate them based on whether the band is “indicated with only the PC5 interface in 38.101-1 Table 5.2E-1.” In other words, the supported numerology is the same in sidelink and uplink in a band NOT indicated with only the PC5 interface, and the default numerology is defined with optional signaling for additional numerology in a band indicated with only the PC5 interface. For the ITS spectrum, we think that the extended CP is not very useful and propose to make it optional.
Proposal 1: The supported numerology is the same in sidelink and uplink in a band NOT indicated with only the PC5 interface, and the default numerology is defined with optional signaling for additional numerology in a band indicated with only the PC5 interface.
Proposal 2: The extended CP is optional in a band indicated with only the PC5 interface.

Component 10: It needs to be decided whether a UE shall support all the DM RS patterns for a SL slot length the UE supports. RAN1 introduced the dynamic DM RS pattern adaptation where the TX UE selects and indicates via SCI the number of DM RS symbols used in a PSSCH. So not supporting all the DM RS pattern would lead to a restriction in doing such adaptation and, considering that the vehicle speed can vary in a very wide range, such a restriction will make it difficult to have optimal DM RS overhead adjustment. Moreover, the TX UE performing broadcast or groupcast may not be aware of the RX UE’s capability in the supported DM RS patterns if some DM RS patterns remain optional. Thus it is proposed to mandate supporting all the DM RS patterns for a SL slot length the UE supports.
Proposal 3: A UE shall support all the DM RS patterns for a SL slot length it supports.

FG 15-2 (Transmitting NR sidelink mode 1 scheduled by NR Uu)
Though it is possible to operate Mode 2 inside network coverage, the operator may want to have a choice between the two modes when the sidelink UE is inside the network coverage. So we propose to make this FG a basic FG in a band under the gNB management.
Proposal 4: FG 15-2 is the basic FG for sidelink in licensed spectrum where gNB is operating on or managing that spectrum.

Component 9: Sidelink power control based on DL pathloss was introduced to mitigate interference towards uplink reception. This is important because SL transmission timing is different from UL transmission timing, so the OFDM orthogonality may not be preserved. We propose to include this component in FG 15-2 as well as FG 15-3 when the sidelink is configured/scheduled by gNB.
Proposal 5: Sidelink power control based on DL pathloss shall be supported in any sidelink transmission configured/scheduled by gNB.

Component 10: As FG 15-11 (PSFCH format 0) is agreed as the basic FG, this component can stay in FG 15-2.
Proposal 6: Reporting SL HARQ-ACK to gNB is included in FG 15-2.

FG 15-3 (Transmitting NR sidelink mode 2)
Component 4: It should be confirmed that all the mode 2 supporting UEs support the sensing-based resource allocation.
Proposal 7: It is confirmed that all the mode 2 supporting UEs support the sensing-based resource allocation.

FG 15-5 (Sidelink congestion control)
This FG should be the basic FG as the system performance of sidelink cannot be maintained without congestion control. It will be problematic if some UEs in the system are unable to perform the congestion control and become the source of high interference.
Proposal 8: FG 15-5 (Sidelink congestion control) is the basic FG.

Component 1: CBR report to gNB is useful both in mode 1 and mode 2. In mode 2, many congestion control parameters are configured by gNB as a part of resource pool when the resource pool itself is configured by gNB. Thus, gNB should be able to know the congestion situation of the resource pool it configured so that it can reconfigure it as necessary.
Proposal 9: UE shall report CBR measurement to gNB in both mode 1 and mode 2.

FG 15-5 (Short-term time-scale TDM for in-device coexistence)
RAN1 has made the following working assumptions and agreements for the in-device coexistence (focusing on TX/TX overlap):
	RAN1#96bis
Working assumption:
· For Tx/Tx overlap, 
· If packet priorities of both LTE and NR sidelink transmissions are known to both RATs prior to time of transmission subject to processing time restriction, then the packet with a higher relative priority is transmitted 
· In case the priorities of LTE and NR SL transmissions are the same, then it is up to UE implementation as to which transmission is chosen (e.g., taking into account congestion, etc.)
· If packet priorities of both LTE and NR sidelink transmissions are not known to both RATs prior to time of transmission subject to processing time restriction, then it is up to UE implementation to manage Tx/Tx overlaps (e.g., LTE transmissions are always prioritized, etc.)
· RAN1 does not assume any impact to LTE physical layer specifications

RAN1#97
Agreements:
· For Tx/Tx overlap,
· Confirm the working assumption made in RAN1#96bis
· UE capability is defined for short-term time-scale TDM for in-device coexistence
· For Rx/Rx overlap, 
· Up to UE implementation to manage receptions of LTE and NR sidelinks.



These are implemented in TS 38.213 as follows:
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If a UE 
-	would transmit a first channel/signal using E-UTRA radio access and a second channel/signal using NR radio access, and
-	a transmission of the first channel/signal would overlap in time with a transmission of the second channel/signal, and
-	the priorities of the two channels/signals are known to the UE  msec prior to the start of the earlier of the two transmissions 
the UE transmits only the channel/signal with the higher priority as determined by the SCI formats scheduling the transmissions or, in case of a S-SS/PSBCH block or a sidelink synchronization signal using E-UTRA radio access, as indicated by higher layers.



There are two cases in performing short-term time-scale TDM in-device coexistence. Case 1 is when the priorities of LTE and NR are known to each other “prior to time of transmission subject to processing time restriction,” and the specification says that the one with a high priority is transmitted as highlighted in cyan. Case 2 is when the priorities are NOT known prior to the time, and then the selection of the transmitted packet is up to UE implementation as highlighted in yellow. 
As the specifications need to be completed in describing when to apply the Case 1 and Case 2, the “T msec” in TS 38.213 should be specified properly. As RAN1 already agreed that the inter-RAT coordination latency can be selected from a set of candidates, the FG should include the candidate values of the “T msec.”
Proposal 10: The set of candidate values for the inter-RAT coordination latency needs to be defined.

FG 15-14 (Sidelink CSI report)
The usage of sidelink CSI report is limited to unicast. Furthermore, its benefit seems limited to some specific operations scenario like the operation under well-controlled interference by gNB configuration/scheduling. The main reason is that the interference measurement part of sidelink CSI is up to UE implementation. This we think this FG should be optional.
Proposal 11: FG 15-14 (Sidelink CSI report) is optional.

FG 15-18 (Support of rank 2 transmission) and FG 15-19 (Support of rank 2 reception)
Similarly to the sidelink CSI report, the usage of rank 2 transmission in sidelink is likely to be limited to some specific operations, e.g., unicast under interference-controlled environment by gNB scheduling. Thus we propose to make rank 2 PSSCH transmission optional.
Proposal 12: FG 15-18 (Support of rank 2 transmission) and FG 15-19 (Support of rank 2 reception) are optional.

FG 15-23 (Support of open loop SL power control and RSRP report)
Component 2: DL pathloss based power control is to mitigate interference towards uplink so only valid for the in-coverage operation while SL pathloss based power control can be used to mitigate interference towards other sidelink so useful even for out-coverage operation. Thus it would be reasonable not to add Component 2 to this FG.
Proposal 13: DL pathloss based power control is included in FG 15-2 and 15-3.

FG 15-24 (Support of multiple synchronization references)
As no solution is likely to be specified in RAN WGs in Rel-16, this FG is not necessary in this release. It can be clarified in FG 15-4 that a UE supports a single sidelink timing in a SL BWP.
Proposal 14: FG 15-24 is not needed. It is clarified in FG 15-4 that a UE supports a single sidelink timing in a SL BWP.

3. Conclusions
This contribution discussed the remaining issues in the V2X part of RAN1 NR UE feature list. The following proposals were made based on the discussion:
Proposal 1: The supported numerology is the same in sidelink and uplink in a band NOT indicated with only the PC5 interface, and the default numerology is defined with optional signaling for additional numerology in a band indicated with only the PC5 interface.
Proposal 2: The extended CP is optional in a band indicated with only the PC5 interface.
Proposal 3: A UE shall support all the DM RS patterns for a SL slot length it supports.
Proposal 4: FG 15-2 is the basic FG for sidelink in licensed spectrum where gNB is operating on or managing that spectrum.
Proposal 5: Sidelink power control based on DL pathloss shall be supported in any sidelink transmission configured/scheduled by gNB.
Proposal 6: Reporting SL HARQ-ACK to gNB is included in FG 15-2.
Proposal 7: It is confirmed that all the mode 2 supporting UEs support the sensing-based resource allocation.
Proposal 8: FG 15-5 (Sidelink congestion control) is the basic FG.
Proposal 9: UE shall report CBR measurement to gNB in both mode 1 and mode 2.
Proposal 10: The set of candidate values for the inter-RAT coordination latency needs to be defined.
Proposal 11: FG 15-14 (Sidelink CSI report) is optional.
Proposal 12: FG 15-18 (Support of rank 2 transmission) and FG 15-19 (Support of rank 2 reception) are optional.
Proposal 13: DL pathloss based power control is included in FG 15-2 and 15-3.
Proposal 14: FG 15-24 is not needed. It is clarified in FG 15-4 that a UE supports a single sidelink timing in a SL BWP.
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