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The NR V2X includes unicast, groupcast and broadcast. From the last meeting[1], some basic assumptions are made. Sidelink HARQ feedback and HARQ combining are supported, and the Layer-1 destination ID is conveyed via PSCCH. However, the resource allocation also plays an important role in the implementation of unicast and groupcast. RAN1 also determined to study some aspects and procedures for Mode-2. This raises some issues for further unicast, groupcast and broadcast design.

This contribution proposed some design considerations for the NR V2X sidelink, including the issues for unicast and groupcast. 

Discussion on V2X unicast groupcast and broadcast
Agreements from the RAN1#94-bis meeting
The Chengdu meeting reached the agreements[1] that the channel for Layer-1 destination ID is specified:
Agreements:
· Layer-1 destination ID is conveyed via PSCCH.
· FFS how many bits are conveyed.
· FFS details for each of the unicast/groupcast/broadcast cases
· Additional Layer-1 ID(s) is conveyed via PSCCH at least for the purpose of identifying which transmissions can be combined in reception when HARQ feedback is in use. 
· FFS whether this ID can be used for other HARQ feedback related operation.
· FFS other purpose
· FFS how many bits are conveyed.
· FFS details including how to convey the ID(s), e.g., whether the ID(s) is conveyed in the SCI or used for CRC scrambling.



Besides, the sidelink HARQ feedback and HARQ combining are supported:
Agreements:
· For unicast, sidelink HARQ feedback and HARQ combining in the physical layer are supported.
· FFS details, including the possibility of disabling HARQ in some scenarios
· For groupcast, sidelink HARQ feedback and HARQ combining in the physical layer are supported.
· FFS details, including the possibility of disabling HARQ in some scenarios



However, to further improve the reliability and reduce the latency, the resource allocation for the unicast, groupcast and broadcast should be further investigated. For example, the HARQ combining should be scheduled, in view of time, close enough to the original packets to ensure the transmission latency. The Chengdu meeting also specified the Uu based sidelink resource allocation/configuration[1]:
Agreements:
· It is supported that LTE Uu provides at least necessary semi-static configuration for NR mode-2 SL communications
· FFS details
· Further study impact and benefits of LTE Uu managing NR mode-1 SL communications


Agreements:
· It is supported that NR Uu provides necessary semi-static configuration for mode-4 LTE SL communications
· From RAN1 perspective, signalling should be similar to LTE in terms of UE-specific or cell-specific
· Signalling details up to RAN2
· Further study feasibility, benefits (others than ones already identified for LTE) and impact of NR Uu managing LTE mode-3 SL communications. 


The NR V2X sidelink design need to support both the Uu and sidelink based allocation. Thus the unicast/groupcast/broadcast design should include both considerations on the resource allocations issues.

Resource allocation considering traffic types
Currently the NR system supports static and dynamic scheduling with the corresponding grant types. With the periodic allocation, static scheduling is suitable for the persistent ongoing traffics with relatively stable bandwidth requirement. While the delay is affected by the way of grant, dynamic scheduling which allocates the resource in an aperiodic way may support bursty or intruding traffics. If grant-free allocation is applied, the transmission latency and delay for dynamic scheduling may be further reduced. In other words, the resource allocation should consider the requirement and characteristics of the incoming traffic.
Observation: Periodic and aperiodic traffic should be allocated with appropriate the sidelink resource.

Sidelink unicast, groupcast 
While the HARQ is supported in unicast, groupcast and broadcast, the HARQ feedback becomes a critical issue for the sidelink design. Because groupcast is 1-to-many transmission, the feedback from multiple end-points to the source gNB and the HARQ combining is much more difficult. In addition, the resource allocation becomes more complicated in this scenario.

Varying
Traffic Pattern
Resource Allocation

[bookmark: _Ref528928237]Figure 1: Varying traffic and the corresponding allocation
For example, Figure 1shows a varying incoming traffic with some periodic base packets and bursty aperiodic packets. The resource allocation may be allocated as the static scheduling, which is the light-blue box, and the dynamic scheduling, which is the light-red box, to satisfy the bandwidth requirement for the traffic. In this case, the additional destination ID may serve as the indication for the HARQ combining, showing that even if the traffic is distributed over two separate allocations, the packets can still be combined to enhance the reliability and reduce latency.

For example, consider a groupcast, the light-blue box, with 3 separate programs, the yellow/green/dark-blue box, for transmission.
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Figure 2: groupcast/broadcast with different feedback setting

The feedback may either be configured as the light-blue dashed box for all the three programs. In this case, even if the three programs require different amount of resource blocks for feedback, with the unified feedback, the configured resource should satisfy the highest bandwidth requirement, which is the green program’s feedback. If the feedback can be separately configured, the resource may be configured according to the value each program required. For example, the yellow program with the least resource, the dark-blue the medium, and the green the largest resource.

While the destination ID may carry the information to show that which traffic can be combined, the feedback may be also jointly configured. This case is especially beneficial if the two groupcast, the light-blue and the red box, is dedicated to different careers. If the careers differ in view of latency and reliability, we may configure the groupcast with the career having higher better channel status to achieve lower latency or higher reliability.

Proposal: Consider the traffic pattern and the HARQ feedback/combining information to satisfy the QoS requirement of sidelink unicast/groupcast.
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In this contribution, the following issues are discussed and should be studied for the design are as follows,
Observation: Periodic and aperiodic traffic should be allocated with appropriate the sidelink resource.
Proposal: Consider the traffic pattern and the HARQ feedback/combining information to satisfy the QoS requirement of sidelink unicast/groupcast.
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