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3GPP has started the normative work to support V2X communication on the sidelink [RP-190984]. In order to make sure that V2X standardization is completed in time, RAN agreed to focus the work mostly on FR1, and “no FR2 specific optimization is supported in this WI except PT-RS. No beam management is supported in this work” [RP-190984]. Further guidance was adopted at RAN#84 [RP-191547] for the work in RAN1:
· In order to expedite the V2X sidelink work, RAN1 is advised to reuse NR Uu design and/or LTE sidelink design to the greatest extent appropriate, unless there are strong reasons to deviate from these.
Significant progress was achieved at RAN1#98. However, RAN1 only has a couple of meeting before finishing the work in December, and only a single meeting before the first drafts of the specifications are needed. 
In this contribution, we provide our views on the progress for NR V2X for each of the RAN1-related objectives of the WI. In most cases the previous RAN guidance should be sufficient; however RAN can also consider to provide additional guidance to help focus and complete the work.
Discussion
We provide our views on scoping for each objective/sub-objective that has RAN1 impact. The aspects mostly or entirely related to other WGs are not discussed.
Support of sidelink signals, channels, bandwidth part, and resource pools
Significant progress was achieved at RAN1#98 on this objective. A major agreement was reached on PSCCH design, with the agreement to support two-stage SCI. While this decision will ensure that the PSCCH design can progress, a lot of work on channel design is still needed: PSSCH design has been barely started, the PSFCH design is in its early stages, with only high-level decisions taken, and the detailed design needs a lot of work. PSSCH/PSCCH multiplexing is not finalized yet. Consequently, it is imperative to ensure swift progress on channel design. Ideally, all the major design decisions need to be taken at RAN1#98b so that the final details can be agreed on at RAN1#99. 
Towards that goal, RAN1 needs to build on the decision to support two-stage SCI, rather than move backwards. In particular, during the online discussion, an option where broadcast communication would only use a single stage SCI, and multicast/groupcast use a two-stage was ruled as infeasible and eliminated. Given the decision to support 2-stage SCI without limitation to unicast/groupcast/broadcast, broadcast communication will therefore also use a two-stage SCI. In addition, some precious meeting time was consumed on discussing naming the second SCI stage. RAN1 should focus on the important design aspects, and leave these naming details up to the specification Editors.
Proposal 1:
· RAN1 to standardize two-stage SCI for all services (unicast/groupcast/broadcast)
· Details with no substantial normative impact (e.g., second stage SCI name) are left up to the specification Editors
In addition, at RAN1#98, decisions on how to adapt the DMRS pattern in time were taken. At RAN1#97, a working assumption was made to support both DMRS type-1 and type-2. However, a lot of work still remains on DMRS: exact times to be supported, DMRS patterns, to name a few. From previous past experiences, the design of a reference signal can be extremely time-consuming, and can involve a large simulation effort. In order to speed up the work, DMRS design is an area where previous RAN guidance to reuse previous LTE or NR Uu work is crucial. Given that for NR Uu, the DMRS design is adaptive in time, RAN1 should use the DMRS design on Uu for the sidelink for at least time/frequency patterns, multiplexing and definition of ports, and Uu DMRS sequence. The remaining details of configuration, DCI signaling (if any), and adjustment (if needed)) can then be addressed by RAN1.
Proposal 2: RAN1 to use the Uu DMRS design for the sidelink on at least the following aspects: time/frequency patterns, multiplexing and definition of ports, and Uu DMRS sequence. 
The other aspects of this objective (resource pool/bandwidth part design, etc.) are crucial and must be completed in order to have a functional sidelink. A significant time budget should be allocated to these aspects in future meeting, and previous RAN guidance used as much as possible.

Mode 1: NR sidelink scheduling by NR Uu and LTE Uu as per the study outcome
Even with relatively little time was spent on this AI, the progress has been steady. This feature appears close to completion, and should be finished in time with no problem. In particular, for dynamic scheduling, the main task to complete is the DCI design. LTE DCI format 5A can be used as the baseline. Note that in addition, for transmissions with HARQ feedback, the UE can be allocated PUCCH resources. The existing procedure for NR can be reused, with PUCCH resources allocated with similar fields as PUCCH resource indicator and PDSCH-to-HARQ feedback timing indicator of DCI format 1_0. 
Proposal 3: LTE DCI format 5A is used as the baseline for the DCI design of dynamic scheduling
While most of the work has focused on NR scheduling NR, LTE scheduling NR is crucial. LTE Uu coverage is very good, increasing the importance of mode 1: LTE-V can provide the safety services, and wherever NR coverage is available, additional services can be scheduled using mode-1 on the NR sidelink. In particular, mode-1 with LTE Uu scheduling NR SL can be viewed as a form of NSA NR V2X, and may be the main mode of operation for NR V2X sidelink, at least in the short term in some areas.

Mode 2: Sensing and resource selection procedures
RAN1#98 achieved some real progress on this topic, but the progress has been overall slow. Progress needs to be much faster in order to complete the work in a timely manner. It should be noted that mode-2 resource allocation is most useful for standalone NR V2X operation with limited or no NR network coverage. As mentioned earlier, given the excellent LTE coverage in most areas, mode-2 SA operation can be substituted to a large extent with a mode-1 NSA operation, where the basic safety services are conveyed on LTE, and the advanced services on the NR sidelink. Thus, we propose to standardize a relatively simple mode-2 operation for NR V2X. At RAN1#98, the decisions taken are in line with a design supporting the LTE sensing/resource allocation procedure. Improved sensing procedures could also be considered, if there is enough available meeting time for optimizations.
There are three LTE mode-4 resource allocation procedures:
· Full sensing, for V2V operation: this is the typical sidelink operation for V2X. A similar procedure should be standardized for NR V2X.
· Random resource selection, for V2P operation: this is the simplest operation. Random resource selection without sensing should be supported: per the WID, “solutions defined for V2X can also be used for public safety when the service requirement can be met.” As analysed in R1-1908743 and R1-1907668, the public safety requirements can be met, but if full sensing is used, power consumption becomes a serious issue for handheld public safety UEs. A random resource selection relying on transmission patterns as done for Rel-12 LTE D2D could be standardized very quickly by being able to disable sensing and making patterns out of blind HARQ transmissions. If a relatively large number of blind HARQ transmissions is allowed (e.g., 4), the overall reliability should be good enough to satisfy the requirements of the public safety community.
· Partial sensing, for improved V2P operation. This mode of operation would be also beneficial for public safety. Note however that there is more standardization work than for pure random resource selection, since the partial sensing needs to be tailored for public safety traffic. It would then be better to consider partial sensing in Rel-17, perhaps jointly with V2P operation, should RAN decide to support such a feature.
Proposal 4:
· Mode-2 NR sensing/resource allocation procedures use mode-4 LTE resource allocation procedures as the baseline, including both full- and no-sensing operation:
· Consider support of partial sensing in Rel-17 for public safety operation and V2P operation 
Support for simultaneous configuration of Mode 1 and Mode 2 for a UE
This contains the following two sub-objectives:
· Transmitter UE operation in this configuration is to be discussed after the design of mode 1 only and mode 2 only 
Given that this is discussed only after completion of mode-1 and mode-2 operation, our understanding is that this is automatically de-prioritized
· Receiver UE can receive the transmissions without knowing the resource allocation mode used by the transmitter UE
Based on our understanding of RAN1 progress, no specific work is anticipated.
Sidelink synchronization mechanism
A lot of progress happened at RAN1#98, with the guidance of reusing NR or LTE-V mechanisms enabling swift progress. For future work, RAN1 needs to continue to design with no optimization for FR2. The progress overall is good, and there should be no issue completing this task in time.
One issue under email discussion is on the priority of the synchronization sources. This problem, which already took a lot of effort for LTE-V to agree on, is being re-discussed for NR, with significant meeting time consumed on this issue. If the email discussion does not conclude, the LTE-V priority rules should apply for NR.
Solutions for ‘not co-channel’ in-device coexistence between LTE and NR sidelinks
Relatively little meeting time was spent on this AI in RAN1. The problem was split into two categories: long term coexistence, and short term coexistence. For long term coexistence, RAN1 observed that it could be left up to the UE implementation. For short term coexistence, RAN1 has not finished the work. The decisions are summarized in Table 1. Note that the objective also has an FDM coexistence aspect, but this aspect mostly is RAN4-related
Table 1. RAN1 decisions for short term coexistence solutions
	Scenario
	Decision

	LTE TX/NR TX
	Based on priority. If priorities are the same, up to UE implementation

	LTE TX/NR RX
	If priorities unknown, up to UE implementation

	LTE RX/NR TX
	If priorities unknown, up to UE implementation

	LTE RX/NR RX
	Up to UE implementation



From the table, it can be seen that for most of the cases, similarly to long term coexistence, RAN1 is going towards the path of leaving up to the UE implementation for short term coexistence. Thus, in order to lighten the RAN1 workload, we propose to remove this objective for RAN1, and leave it up to the UE implementation on how to have in-device coexistence.
Proposal 5: TDM solutions for ‘not co-channel’ in-device coexistence are left up to the UE implementation
HARQ procedures
This AI has been progressing well, with a lot of progress at RAN1#96b and RAN1#97. HARQ is a feature that was not present for LTE-V, and thus requires a lot of work from scratch. Consequently, it would be useful to lighten RAN1’s workload on this topic.
We note that unicast is perhaps the major differentiating feature between LTE-V and NR V2X. By its design, LTE-V was broadcast oriented, and, although unicast transmission is possible with LTE-V, it is more the exception than the typical case, and it was supported without link adaptation or HARQ. On the other hand, NR V2X has been designed from day 1 with unicast in mind. It is therefore crucial to complete features to support unicast.
[bookmark: _GoBack]Some of the problems to still be addressed are the resource allocation for PSFCH (both NAK only, and ACK/NAK based). In addition, for HARQ feedback, one option is range-based, an optimization where the UE sends HARQ feedback only if within a given distance of the source. For range-based solutions, RAN1 must anyway also address the case where the distance is not available (UE behavior, etc.).
CSI acquisition for unicast
RAN1 has done little work on this topic. However, consider the wording of this sub-objective in the WID:
· 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.
Given the level of detail in the WID, it seems that this feature is so restricted in the WID that there is basically no major work to do. In particular, when combined with the previous RAN guidance of reusing NR Uu, this can be supported with little work, and could almost be left to the Editor, if RAN1 runs out of time. Thus, we propose to keep CSI within scope.
Congestion control
Work on this aspect has been effective, and with little online/offline time, RAN1 has agreed to define a Channel Busy Ratio (CBR) metric. The details of how to define the CBR are still under discussion, and RAN1 needs to finish the work. On the use of CBR and actual congestion control mechanisms, the procedure can be discussed in RAN2.
Proposal 6: RAN1 to provide a CBR definition. RAN1 does not work on other aspects of congestion control.
Support for NR Uu to provide control for LTE sidelink
Work on this objective has progressed well with the major design decisions taken. Similarly to mode-1, the main remaining task in RAN1 is to actually design the DCI format to support this feature. Other aspects, unless critical, could be viewed as optimizations, and not addressed in this release.

Conclusion
Scoping the work for RAN1 for NR V2X was discussed. Our proposals are summarized below:
Proposal 1:
· RAN1 to standardize two-stage SCI only for all services (unicast/groupcast/broadcast)
· Details with no substantial normative impact (e.g., second stage SCI name) are left up to the specification Editors
Proposal 2: RAN1 to use the Uu DMRS design for the sidelink on at least the following aspects: time/frequency patterns, multiplexing and definition of ports, and Uu DMRS sequence. 
Proposal 3: LTE DCI format 5A is used as the baseline for the DCI design of dynamic scheduling
Proposal 4:
· Mode-2 NR sensing/resource allocation procedures use mode-4 LTE resource allocation procedures as the baseline, including both full- and no-sensing operation:
· Consider support of partial sensing in Rel-17 for public safety operation and V2P operation 
Proposal 5: TDM solutions for ‘not co-channel’ in-device coexistence are left up to the UE implementation
Proposal 6: RAN1 to provide a CBR definition. RAN1 does not work on other aspects of congestion control.



