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Introduction
A new WI on 5G V2X with NR sidelink was approved in RAN#83 with the objectives in [1]. WGs have made considerable progress in the last meeting in the key technical issues such as the principle of sidelink control design, principle of sensing and resource selection procedure, basic outline of sidelink layer 2 protocol, coexistence study and work plan for UE requirement, etc. However, a lot of issues remain open for the details of sidelink design and 50% progress level is reported in [2] based on the observation that there is a risk of not completing the stage 3 details in time.
In order to avoid this risk, this contribution discusses potential downscoping of WI on 5G V2X with NR sidelink.

Discussion
This section discusses four topics for the potential downscoping.
FR2 support
It can be understood that support of FR2 is already deprioritized in this WI by the following sentence in [1]:
	NR sidelink design starts with frequencies in FR1, and NR sidelink in FR2 is supported by applying the design for FR1 and PT-RS to the numerologies agreed for FR2. No FR2 specific optimization is supported in this WI except PT-RS. No beam management is supported in this work.


RAN1/2 design for FR2 can be relatively straightforward according to the above guideline, but separate RAN4 work is required to support FR2. Such RAN4 work includes coexistence study, RF requirement (e.g. peak EIRP and spherical coverage), RRM requirement (e.g., S-SSB detection performance), and demodulation requirement. No input has been provided to RAN4 meetings so far regarding these FR2 issues. Furthermore, an LS from 5GAA was received in [3] and the following 5GAA answer was included in it regarding the NR bands:
	Question-1: Which 3GPP (sub-6 GHz and/or mm-wave) NR bands should be considered for NR V2X sidelink operation in the licensed band?
5GAA recommends that Rel. 16 specifications support NR V2X sidelink operation in the range 1-6 GHz. 5GAA sees no demand from the automotive industry for NR V2X sidelink in Rel. 16 at mm-wave frequencies.


Considering this situation, it seems reasonable to delete the FR2 support in Rel-16 in order to ensure the completion of this WI, especially in RAN4 side.

Mode 1 and 2 simultaneous configuration
This objective is also of a low priority in this WI because it requires the concrete design of each of mode 1 and mode 2 as the prerequisite; the current WID [1] also reflects this in the following guidance:
	· Support for simultaneous configuration of Mode 1 and Mode 2 for a UE
· Transmitter UE operation in this configuration is to be discussed after the design of mode 1 only and mode 2 only.
· Receiver UE can receive the transmissions without knowing the resource allocation mode used by the transmitter UE. 


Thus, this objective can be deleted in Rel-16 in order to focus more on the completion of resource allocation in the each mode for which many details need to be further defined in WGs. As clarified above, this functionality affects the transmitter UE operation only and is transparent to the receiver UE. Thus, introducing this in a later release is not expected to incur a compatibility issue.

CSI acquisition for unicast
There was some discussion on this objective at the time of approving this WI, and the current WID includes a simplified version of CSI reporting in the sidelink as follows:
	· CSI acquisition for unicast [RAN1]
· CQI/RI reporting is supported and they are always reported together. No PMI reporting is supported in this work. Multi-rank PSSCH transmission is supported up to two antenna ports.
· In sidelink, CSI is delivered using PSSCH (including PSSCH containing CSI only) using the resource allocation procedure for data transmission.


[bookmark: _GoBack]However, not much progress has been made in RAN1 so far in supporting sidelink CSI acquisition mainly due to the time limitation. Considering that MCS and rank adaptation is still possible in unicast in an un-optimized manner (e.g., by adjusting MCS and rank based on HARQ feedback), sidelink CSI feedback can be supported in a later release as further enhancement. It is also noteworthy that sidelink CSI will be unavailable at gNB in Rel-16, which implies that link adaption in mode 1 needs to be done in a similar un-optimized manner.
Similarly to the discussion above, late introduction of this feature would not cause compatibility issue because this operation is limited to TX-RX pair of a specific unicast link. “Multi-rank PSSCH transmission up to two antenna ports” can remain in this WI in order to ensure the transmission and reception capability from the first release of NR sidelink, and this support can be relatively straightforward as only DM RS design issue (including indication in SCI) remains in RAN1 and it was already agreed that Uu design will be the starting point of it.

Sidelink HARQ feedback report to gNB
This feature was agreed in RAN1/2 as a tool for gNB to determine whether resources for retransmission is needed for a UE configured with mode 1. However, the progress in this aspect is quite slow and only the high level principle of PUCCH-based reporting was agreed in RAN1. The main reason is that WGs firstly agreed not to support this and then reverted the agreement so that this feature can be supported. On the other hand, several issues were identified for its support, for example, PUCCH resource allocation details, whether/how to multiplex multiple sidelink HARQ feedback, whether/how to multiplex sidelink HARQ feedback with other UCI, etc. In addition, this feature requires as a prerequisite the completion of sidelink HARQ feedback between TX and RX UEs on which many pending issues still remain.
Although this feature may be useful in improving resource efficiency in mode 1, introducing it in a later release would not incur compatibility issue because this operation is limited to the link between gNB and a certain transmitter UE. So it seems possible to delete this feature in this release if it can be accepted that gNB always allocates necessary potential retransmission resources to the transmitter UE in advance in Rel-16 mode 1, i.e., retransmission does not take place if the transmitter UE did not receive resources for potential retransmission from gNB.
Alternatively, in order to provide a primitive tool to schedule the retransmission resource in mode 1, WGs can be tasked to find a simple solution after completing sidelink HARQ feedback design (i.e., the PSFCH transmission and PSSCH retransmission part in mode 2).

General guidance to WGs
It is also useful if RAN can provide a general guidance which can accelerate the progress in WGs. Especially, a guidance can be given on the topics where performance enhancement solutions are under discussion on top of the basic functionality because such solutions can be introduced later if there is a way to ensure compatibility. As an example, RAN can consider the guidance like “solutions for performance optimization need to be considered in a future release if there is a means to ensure compatibility with Rel-16.”

Conclusions
This contribution discussed potential downscoping the WI on 5G V2X with NR sidelink. It was proposed to consider the following four topics in downsizing the WI scope:
· FR2 support
· Mode 1 and 2 simultaneous configuration
· CSI acquisition for unicast
· Multi-rank PSSCH transmission up to two antenna ports can remain in the WI
· Sidelink HARQ feedback report to gNB (in mode 1)
· Alternatively, WGs can be tasked to discuss this after the progress in sidelink HARQ feedback design (i.e., the PSFCH transmission and PSSCH retransmission part in mode 2).
Topics deleted in this release can be considered in Rel-17 sidelink enhancements. If these four topics are deleted, the objectives of the WI can be revised as in Appendix.
It was also proposed in this contribution to give WGs some general guidance such as “solutions for performance optimization need to be considered in a future release if there is a means to ensure compatibility with Rel-16.”
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Appendix: Possible update to the WI objectives
The objective of this work item is to specify radio solutions that are necessary for NR to support advanced V2X services (except the remote driving use case which was studied in TR 38.824) based on the study outcome captured in TR 38.885.
1. NR sidelink: Specify NR sidelink solutions necessary to support sidelink unicast, sidelink groupcast, and sidelink broadcast for V2X services, considering in-network coverage, out-of-network coverage, and partial network coverage.
· Support of sidelink signals, channels, bandwidth part, and resource pools [RAN1, RAN2]
· Multi-rank PSSCH transmission is supported up to two antenna ports.
· Resource allocation [RAN1, RAN2]
· Mode 1
· NR sidelink scheduling by NR Uu and LTE Uu as per the study outcome
· Sidelink HARQ feedback report to gNB is not supported in this WI.
· Mode 2
· Sensing and resource selection procedures based on sidelink pre-configuration and configuration by NR Uu and LTE Uu as per the study outcome
· Support for simultaneous configuration of Mode 1 and Mode 2 for a UE
· Transmitter UE operation in this configuration is to be discussed after the design of mode 1 only and mode 2 only.
· Receiver UE can receive the transmissions without knowing the resource allocation mode used by the transmitter UE. 
· UE relaying resource pool configuration or resource configuration is not supported in this work in Rel-16.
· Sidelink synchronization mechanism as per the study outcome [RAN1, RAN2]
· Procedures selecting synchronization reference
· S-SSB and procedures to transmit and receive it, including when GNSS and gNB/eNB are unavailable
· Use of RS for sidelink synchronization if specification impact is identified
· Solutions for ‘not co-channel’ in-device coexistence between LTE and NR sidelinks
· TDM-based solutions as per the study outcome [RAN1, RAN2, RAN4]
· FDM-based solutions with static power allocation as per the study outcome [RAN4]
· This will not consider the case where LTE and NR sidelinks are in the same frequency band.
· No impact to LTE specifications at least from RAN1 and RAN2 perspective.
· Sidelink physical layer procedures as per the study outcome
· HARQ procedures [RAN1, RAN2]
· CSI acquisition for unicast [RAN1]
· CQI/RI reporting is supported and they are always reported together. No PMI reporting is supported in this work. Multi-rank PSSCH transmission is supported up to two antenna ports.
· In sidelink, CSI is delivered using PSSCH (including PSSCH containing CSI only) using the resource allocation procedure for data transmission.
· Power control [RAN1, RAN2]
· Congestion control [RAN1, RAN2]
· Sidelink L2/L3 protocols and signalling
· Support of sidelink transmission and reception in RRC, MAC, RLC, PDCP, and SDAP [RAN2]
· AS level link management for unicast [RAN2, RAN1]
· Define the criteria of PC5 availability/unavailability for unicast based on this functionality.
· Network solutions to support NR sidelink
· V2X service authorization [RAN3]
· F1 signalling for support of NR V2X [RAN3]
· Resource coordination between NG-RAN nodes for V2X sidelink communication, taking into consideration previous RAN3 discussions  [RAN3]
· UE Tx and Rx RF requirement [RAN4]
· This requirement should ensure 
· coexistence between sidelink and Uu interface in the same and adjacent channels in licensed spectrum
· coexistence with other V2X technologies in the adjacent channel in ITS spectrum in 5.9 GHz, without assuming that 5.9 GHz spectrum will be universally available nor that it will be universally available in sufficient quantity to support NR V2X advanced use cases
· RRM core requirement [RAN4]

The solutions should cover both the operating scenario where the carrier(s) is/are dedicated to V2X services and the operating scenario where the carrier(s) is/are licensed spectrum and also used for NR Uu/LTE Uu operation.
NR sidelink design starts with frequencies in FR1, and NR sidelink in FR2 is supported by applying the design for FR1 and PT-RS to the numerologies agreed for FR2. No FR2 specific optimization is supported in this WI except PT-RS. No beam management is supported in this work.
For the scenarios of NR sidelink carrier, this work will consider a single carrier for the NR sidelink transmission and reception in FR1.
In this work, 2Rx antennas as well as 4Rx antennas are supported. The full range of speeds defined in SA1 (TS 22.186) needs to be supported in FR1.
It is assumed that any co-channel coexistence requirements and mechanisms of NR sidelink with non-3GPP technologies will not be defined by 3GPP.
2. Specify support for NR Uu to provide control for LTE sidelink 
· Sidelink mode 4 as per the study outcome [RAN2, RAN1]; and
· Sidelink mode 3-like RRC-configured SPS scheduling with DCI-based activation/deactivation as per the agreement in RAN1#97 [RAN1, RAN2].

3. Specify UE report to assist gNB scheduling [RAN2, RAN1]
4. Specify support for QoS management [RAN2, RAN3, RAN1]

It is noted that the solutions specified in this WI can be used for public safety services when the related service requirements can be met.




