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Introduction
In the last RAN#80 meeting, a new NR-V2X destined as 3GPP V2X phase 3 was approved [1] targeting advance services beyond the capabilities of LTE Rel-15 V2X. In order to support stringent requirements of these advance services, a new NR sidelink needs to be designed. In this contribution, we discuss basic approach for NR sidelink design.

Discussion
LTE Rel-14 can already support basic road safety services such as exchange of UEs’ status information. Additional feature enhancement were introduced in Rel-15, which are primarily based on LTE supporting co-existence of Rel-14 and Rel-15 UEs.   
3GPP have begun to consider advance use cases beyond these basic safety messages. As such, 3GPP SA group has defined 25 advance use cases that can be categorized into four use case groups: vehicles platooning, extended sensors, advanced driving and remote driving [2].
Above different use case groups require different performance requirements which need to be considered in the sidelink design. A UE participating in platooning or advance driving shall share its driving intentions with its surrounding vehicles, i.e. a group of UEs within proximity. These “intention” messages require low data rates, but are required to be delivered to the group with high reliability and low latency. Extended sensor sharing, on the other hand, involves sharing of vehicles sensor and video information with other surrounding vehicles. The support of such services require very high data rates, but potentially at the lower reliability and latency compared to platooning or advance driving. 
The use cases requiring similar performance could be mapped to a certain sub-band having a matching numerology (see Figure 1). For example, extended sensor sharing is similar to NR-eMBB and could be based on a numerology enabling high data rate. The use cases requiring synchronized/coordinated driving with “intention” sharing may make use of a NR-URLLC like numerology.  

Proposal 1: NR V2X sidelink resources can be partitioned to different sub-bands for providing different services. These sub-bands may have different numerology.
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[bookmark: _Ref521317047]Figure 1 Sub-band based service differentiation
The LTE V2X so far has been focusing on broadcast type communication. Reliable delivery of broadcast messages over reasonable radio link may be possible by fixed number of re-transmissions provided the radio link quality is reasonable and there is no persistent collision of that massage with another message from a different UE.   Given that LTE V2X until now target basic road safety services such as exchange of UEs’ status information through broadcast, there was no strong need for explicit feedback from receiving UEs.  However, in NR V2X, vehicle UEs may participate in unicast and/or groupcast communication, especially for platooning or advance driving, using sidelink that require fast confirmation (i.e. layer 1 feedback) of successful reception of “intention” information before a future maneuver can be executed.

Proposal 2: Vehicle UE feedback is supported for at least unicast and groupcast communication.

A sub-band pool configuration supporting coordinated maneuvering of vehicles is shown in Figure 2. In this configuration, the scheduling assignment (SA) channel and scheduled data channel can be frequency multiplexed to reduced latency. Further, each data channel will have its associated feedback (FB) channel. The time-frequency resources for FB can also be scheduled by SA where the scheduler also takes into account the maximum allowed data decoding/processing latency and RX to TX transition delays. SA and associated data/FB channels can be (pre-)configured to be within an interval spanning over one or multiple slots. 
Proposal 3: SA and Data channels can be frequency multiplexed to reduce latency. 
Proposal 4: Data and feedback channels must be separated by a guard interval taking into account the maximum allowed data decoding/FB processing latency and RX to TX transition delays.
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[bookmark: _Ref521325221]Figure 2 A sub-band configuration supporting coordinated maneuvering of vehicles
Conclusion
In summary, we discussed a basic approach for NR sidelink design and propose:
Proposal 1: NR V2X sidelink resources can be partitioned to different sub-bands for providing different services. These sub-bands may have different numerology.

Proposal 2: Vehicle UE feedback is supported for at least unicast and groupcast communication.
Proposal 3: SA and Data channels can be frequency multiplexed to reduce latency. 
Proposal 4: Data and feedback channels must be separated by a guard interval taking into account the maximum allowed data decoding/FB processing latency and RX to TX transition delays.
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