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1. Introduction
The recently approved study item for NR-V2X in 3GPP RAN can be found in [1]. The main focus of this work is to study and identify technical solutions and enhancements needed for the new NR sidelink framework design (which includes both PC5 and Uu interfaces) to support the advanced V2X use cases described in TR22.886 [2] and fulfil their corresponding set of normative requirements defined in TS22.186 [3]. Furthermore, besides the listed 25 use cases in [2], additional scope of work is included as part of this SI to 
· Evaluate the existing Rel-15 NR and LTE Uu interface and identify any enhancements needed

· Identify enhancement needed for LTE Uu to control NR sidelink

· Identify enhancement needed for NR Uu to control LTE sidelink
· Study mechanisms for RAT (LTE or NR) and interface (Uu and PC5) selection

· Study technical solutions for QoS management

· Study mechanisms for intra-UE coexistence of NR and LTE sidelinks for different V2X services

· Design to support both FR1 and FR2, although a common design is the target

Overall, the scope of this study item covers almost every possible aspect relating to the new NR sidelink framework design and all these need to be done within only 3 quarters, by RAN#83 (March 2019). Then the output will convert to a new NR-V2X work item targeting Rel-16 completion. In total, this gives merely 4 meetings (5 if including Jan’19 AH) to finish these studies and evaluations, which in our view is extremely challenging based on past experience. Therefore, in this contribution, we aim to provide our view of one way of prioritizing the work that can be done first and possibly completed by the end of this SI, at least in RAN1. 

2. Discussion
2.1 Sidelink design

In principle, all of the sub-objectives of this SID item, Tx types (unicast, groupcast and broadcast), PHY layer structure & procedure, sync mechanism and resource allocation are all essential parts of the new NR-sidelink framework design and necessary to support the advanced V2X use cases. According to [3], these advanced V2X use cases can be categorised into four main use case groups (UCGs), which are (copied here for easy reference):

Vehicles Platooning enables the vehicles to dynamically form a group travelling together. All the vehicles in the platoon receive periodic data from the leading vehicle, in order to carry on platoon operations. This information allows the distance between vehicles to become extremely small, i.e., the gap distance translated to time can be very low (sub second). Platooning applications may allow the vehicles following to be autonomously driven.

Advanced Driving enables semi-automated or fully-automated driving. Longer inter-vehicle distance is assumed. Each vehicle and/or RSU shares data obtained from its local sensors with vehicles in proximity, thus allowing vehicles to coordinate their trajectories or maneuvers. In addition, each vehicle shares its driving intention with vehicles in proximity. The benefits of this use case group are safer traveling, collision avoidance, and improved traffic efficiency.

Extended Sensors enables the exchange of raw or processed data gathered through local sensors or live video data among vehicles, RSUs, devices of pedestrians and V2X application servers. The vehicles can enhance the perception of their environment beyond what their own sensors can detect and have a more holistic view of the local situation.

Remote Driving enables a remote driver or a V2X application to operate a remote vehicle for those passengers who cannot drive themselves or a remote vehicle located in dangerous environments. For a case where variation is limited and routes are predictable, such as public transportation, driving based on cloud computing can be used. In addition, access to cloud-based back-end service platform can be considered for this use case group.
Based on the above and the actual use cases descriptions in [2], these UCGs can be mapped to the following transmission types and sidelink interfaces in Table 1.
Table 1
	Use Case Group (UCG)
	SL Tx type
	Interface

	Vehicles Platooning
	broadcast, groupcast, unicast
	PC5 (V2V, V2I)

	Advanced Driving
	broadcast
	PC5 (V2V, V2I)

	Extended Sensors
	broadcast
	PC5 (V2V, V2I, V2P)

	Remote Driving
	unicast
	Mostly Uu or PC5(V2I)


One way of prioritizing this study could be putting the focus on UCGs that are target to be used in the near future. As recommended by an automotive industry organisation (SAE) in [4], the Advanced Driving and Extended Sensors UCGs should be considered to have higher priority than others in Rel-16. Subsequently, the broadcast type of SL transmission could be our initial target first, then followed by the unicast and groupcast types of SL transmission. And thus, ensuring our NR-V2X work is aligning with the near-term needs of automotive industry.
Proposal 1: The scope or the target V2X use case groups could initially focus only on broadcast type of SL transmission which is necessary to support Advanced Driving and Extended Sensors for near-term use. The study can then follow by working on enhancements needed for unicast and groupcast to support Vehicle Platooning and Remote Driving use case groups.
2.2 Uu enhancements for advanced V2X use cases

Evaluation of latest NR and LTE Uu interfaces to determine if they are capable of supporting any of the advanced V2X use cases is in theory feasible. Since the new NR sidelink interface should be designed base on the latest Rel-16 NR framework (but not earlier release designs), the evaluation of Rel-16 NR Uu seems to be more appropriate than the Rel-15 version, especially now a new Rel-16 NR URLLC item has just been approved in RAN#80. Therefore, a close monitor of the progress of the NR URLLC item should be carried out to avoid overlap. As for the recently completed LTE HRLLC item in RAN#80, evaluation of its performance would seem to be necessary.
However, when considering the use of either NR or LTE Uu interface for advanced V2X use cases, the use cases that are better suited for are the ones that require unicast or groupcast type of transmission/communication when operating in SL. As listed in Table 1 previously, this corresponds to the Vehicle Platooning and Remote Driving UCGs. Especially for the Remote Driving use case, it requires extremely high reliability and low latency Uu transmissions. Since these two UCGs should initially be given a lower priority according to Proposal 1, the work for this Uu enhancement item of the SID should closely monitor the progress in the NR URLLC item first. When the work on unicast and groupcast types of communication starts, the fully evaluation of Uu performance should then begin.
Proposal 2: Evaluation of NR and LTE Uu interfaces to support advanced V2X use cases should firstly begin with close monitoring the progress of Rel-16 NR URLLC item. Once the work on V2X unicast and groupcast types of communication starts, the fully evaluation of Uu performance should then begin.
2.3 Uu-based sidelink resource allocation/configuration

Since the study item is about designing a new NR sidelink framework/interface, the main focus should be placed on studying necessary enhancements of NR Uu to control NR sidelink as first priority. At the same time, the enhancements of LTE Uu controlling NR sidelink could be carried out together, since the target sidelink interface is the same. However, for the NR Uu controlling LTE sidelink, this may require further consideration of its necessity, since UEs operating in the LTE sidelink can always operate in Mode4 using pre-configured resource pools when there is no LTE Uu coverage. 
In summary,

	Enhancement item
	Work priority order

	NR Uu controlling NR sidelink
	High

	LTE Uu controlling NR sidelink
	High

	NR Uu controlling LTE sidelink
	Medium/Low


Proposal 3: For the Uu-based SL resource allocation, studying of necessary enhancements of NR Uu and LTE Uu to control NR sidelink should be carried out first with higher priority. It is then to determine the necessity of using NR Uu to control LTE sidelink, since UEs operating in the LTE sidelink can always operate in Mode4 using pre-configured resource pools when there is no LTE Uu coverage.
2.4 QoS management
For QoS management work in RAN, it should follow a new set of six advanced V2X use cases relating to QoS and their corresponding requirements that were just recently introduced/approved in SA#80 [5]. At least, this could be an initial set of scenarios and requirements that RAN1 could work on first, until further inputs from SA2, if any. However, priority of QoS management work should also follow the priority order of UCGs described in Proposal 1.

Proposal 4: The new advanced V2X use cases introduced in [5] relating to QoS management should be followed as the initial set of scenarios and requirements that RAN1 could work on first, until further inputs from SA2, if any.

Proposal 5: Out of the new advanced V2X use cases relating to QoS management should also follow the UCG priority order described in Proposal 1.

2.5 Coexistence
For the coexistence work, it is foreseen some of in-device LTE/NR coexistence issues may be related to UE power limitation, number of Tx/Rx chains, switching time restriction, and CA between LTE/NR sidelink. As such, it is expected that these coexistence issues can be considered at the same time when PHY layer procedure, sync procedure are being discussed and designed. It does not seem to be necessary to treat this aspect as a separate agenda, but it should be taken into account whenever it is necessary under relevant topics.
Observation: The coexistence aspect of NR-V2X work when NR sidelink and LTE sidelink are operating at the same time in the same UE can be considered whenever it is necessary under relevant topics e.g. PHY layer and sync procedures.
2.6 Sidelink frequency
Regarding sidelink frequency range of focus, the design of NR sidelink should be frequency band agnostic and to strive for a common framework for both FR1 and FR2 as mentioned in the SID. However, one can still expect some differences in the design and additional enhancements may be needed due to signal coverage, supported numerologies, available bandwidth, MIMO/beamforming and possibly even the waveform. Nonetheless, one should target to finish a fundamental design of NR sidelink framework in FR1 before considering some additional enhancements needed for FR2.

Proposal 6: The existing priority rule and handling of NR sidelink design for FR2 in the SID should be followed to ensure timely completion of this study.
3. Conclusion

In this contribution, we discussed about advanced V2X use case groups, SID objectives for RAN1 and necessity of some of the work scope. We also provided our view on prioritizing the work that can be done first and possibly completed by the end of this SI in 3Q’s. In summary, we made the following proposals and observation:

Proposal 1: The scope or the target V2X use case groups could initially focus only on broadcast type of SL transmission which is necessary to support Advanced Driving and Extended Sensors for near-term use. The study can then follow by working on enhancements needed for unicast and groupcast to support Vehicle Platooning and Remote Driving use case groups.

Proposal 2: Evaluation of NR and LTE Uu interfaces to support advanced V2X use cases should firstly begin with close monitoring the progress of Rel-16 NR URLLC item. Once the work on V2X unicast and groupcast types of communication starts, the fully evaluation of Uu performance should then begin.
Proposal 3: For the Uu-based SL resource allocation, studying of necessary enhancements of NR Uu and LTE Uu to control NR sidelink should be carried out first with higher priority. It is then to determine the necessity of using NR Uu to control LTE sidelink, since UEs operating in the LTE sidelink can always operate in Mode4 using pre-configured resource pools when there is no LTE Uu coverage.

Proposal 4: The new advanced V2X use cases introduced in [5] relating to QoS management should be followed as the initial set of scenarios and requirements that RAN1 could work on first, until further inputs from SA2, if any.

Proposal 5: Out of the new advanced V2X use cases relating to QoS management should also follow the UCG priority order described in Proposal 1.

Observation: The coexistence aspect of NR-V2X work when NR sidelink and LTE sidelink are operating at the same time in the same UE can be considered whenever it is necessary under relevant topics e.g. PHY layer and sync procedures.
Proposal 6: The existing priority rule and handling of NR sidelink design for FR2 in the SID should be followed to ensure timely completion of this study.
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