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5G V2X with NR sidelink (“NR V2X”) is an important feature in Rel-16 [1]. It represents Phase 3 of the overall 3GPP cellular V2X project, and has seen substantial work and progress in RAN WGs and SA WGs.
There is no need to change the scope of the WID. However, time has been allocated to some extent unevenly among the objectives in RAN WGs. Thus in this paper, we suggest directing RAN WGs to balance time spent among objectives/features in a suitable way in Q4-2019.
Time allocation among objectives
As RAN1 has extended the meeting schedule for NR V2X in RAN1#98bis, and the extra time will be focused on just three WIs (V2X, URLLC, NR-U) without time-sharing among other large WIs such as MIMO and UE power saving, we consider that the current scope of the WID is achievable in Rel-16.
Achieving completion of the NR V2X WID is primarily a matter of directing the WGs, their chairmen, and in RAN1 the feature leads, to allocate time to each objective such that all reach a condition which is functionally specifiable by the end of the WI. In this respect, we observe that some objectives or functions have been allocated no, or little, time to date. This does not in general reflect any problematic or stalled discussions in WGs relating to those objectives, but instead that other objectives may be consuming more time than can reasonably be spent on them whilst maintaining balance across the agreed WI.
Proposal 1: There is no need to change the scope of the Rel-16 NR V2X WID.
Proposal 2: RAN directs RAN WGs to ensure sufficient time is spent in October and November WG meetings on the following NR V2X WI objectives/functions:
· Support of sidelink BWP
· AGC settling time for PSSCH and PSFCH
· Sidelink HARQ procedures and related identities, particularly for groupcast ‘option 2’
· CSI acquisition for unicast
· Power control for groupcast

Other objectives in the NR V2X WI have been receiving an at least adequate time allocation, in our view, and WGs will be expected to re-balance it according to Proposal 1. With this, we do not see a need to remove objectives or functions from the WI scope. However, WGs may be given directions to consider allocating minimal time in their October meetings to some objectives which in the past meetings have been well-supplied with TU:
Proposal 2: RAN WGs can consider allocating minimal time in their October 2019 meetings to the following objectives/functions:
· Use of RS for sidelink synchronization (note: RAN1 has ruled out RAN1 specification impact)
· Groupcast HARQ option 1
· Resource coordination between NG-RAN nodes for V2X sidelink communication

Objectives and functions in neither of the above lists can continue as at present.
Conclusions
5G V2X with NR sidelink (“NR V2X”) is an important feature in Rel-16. Time allocation in WGs to the objectives and function of the WI needs further guidance from RAN to ensure that objectives/functions which have received little, or no, time allocation to date are suitably provided for in Q4-2019. This will allow all the objectives/functions to reach a functionally specifiable status by the end of the WI.
Proposal 1: There is no need to change the scope of the Rel-16 NR V2X WID.
Proposal 2: RAN directs RAN WGs to ensure sufficient time is spent in October and November WG meetings on the following NR V2X WI objectives/functions:
· Support of sidelink BWP
· AGC settling time for PSSCH and PSFCH
· Sidelink HARQ procedures and related identities, particularly for groupcast ‘option 2’
· CSI acquisition for unicast
· Power control for groupcast
Proposal 3: RAN WGs can consider allocating minimal time in their October 2019 meetings to the following objectives/functions:
· Use of RS for sidelink synchronization (note: RAN1 has ruled out RAN1 specification impact)
· Groupcast HARQ option 1
· Resource coordination between NG-RAN nodes for V2X sidelink communication

Objectives and functions in neither of the above lists can continue as at present.
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Annex
5G_V2X_NRSL WI scope [1]:
	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]
· Resource allocation [RAN1, RAN2]
· Mode 1
· NR sidelink scheduling by NR Uu and LTE Uu as per the study outcome
· 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 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.



