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Introduction
In the NR V2X SID [1], following objectives are captured.
	1: Sidelink design [RAN1, RAN2]:
· Identify technical solutions for a NR sidelink design to meet the requirements of advanced V2X services, including 
· Study the support of sidelink unicast, sidelink groupcast and sidelink broadcast
· Study NR sidelink physical layer structures and procedure(s)
· Study sidelink synchronization mechanism
· Study sidelink resource allocation mechanism (also including objective 3)
· Study sidelink L2/L3 protocols

NOTE: Only the performance of advanced V2X use cases will be evaluated in the design of NR sidelink.
2: Uu enhancements for advanced V2X use cases [RAN1, RAN2, RAN3]:
· Evaluate whether Rel-15 NR Uu and LTE Uu interfaces will support advanced V2X use cases
· Identify enhancements, if any, that are needed to meet advanced V2X use cases

NOTE: Also consider other Rel-16 NR and LTE SI/WI enhancements to avoid overlap.
3: Uu-based sidelink resource allocation/configuration (LTE V2X Mode3-like and Mode4-like) [RAN1, RAN2]:
· Identify necessary enhancements of LTE Uu and NR Uu to control NR sidelink from the cellular network 
· Identify necessary enhancements of NR Uu to control LTE sidelink from the cellular network 

4: RAT/Interface selection for operation [RAN2, RAN3]:
In coordination with SA2, study if additional mechanisms are required for decision on whether LTE PC5, NR PC5, LTE Uu or NR Uu shall be used for operation.
5: QoS management [RAN1, RAN2]:
· Study technical solutions for QoS management of the radio interface (including both Uu and sidelink) used for V2X operations based on input from SA2

6:  Coexistence [RAN1]:  
· In-device coexistence: Study the feasibility of the coexistence mechanisms when NR sidelink and LTE sidelink technologies are equipped in the same vehicle for the ‘not co-channel’ scenario: 
· Advanced V2X services provided by NR sidelink coexisting with V2X service provided by LTE sidelink in different channels (i.e., not co-channel).  Not co-channel could include both adjacent channel and channels that are sufficiently far apart.

NOTE: It is assumed that any coexistence requirements and mechanisms of NR sidelink with non-3GPP technologies will not be defined by 3GPP. 

Sidelink frequency: Sidelink frequencies for FR1 and FR2 (i.e. up to 52.6 GHz) unlicensed ITS bands and licensed bands are considered in the study. The target is to have a common sidelink design for both FR1 and FR2. The closing of the SI and the opening of the WI should not be dependent on the completion level of FR2, although it is targeted to complete SI aspects for both FR1 and FR2.


In this contribution, we discuss QoS management issues for NR sidelink(SL) transmission.
Discussion
Transmission power control
In LTE V2X, only broadcast is supported, and DL pathloss based open-loop power control is used. However, as in the SI, for NR V2X, uni/group-cast are considered. Aiming for higher data rate and cell capacity/efficiency with uni/group-cast, accurate transmission power control (TPC) with SL pathloss measurement and closed-loop power control will be needed. Subsequently, for the closed-loop power control, TPC command on DCI/SCI can be supported for SL transmission for base station scheduling and UE scheduling/autonomous resource selection respectively. On the other hand, one potential issue on SL pathloss compensation comes from vehicle blockage. When UE is in vehicle blockage, measured SL pathloss gets larger, and then UE transmission power gets lager, which causes interference to proximity UEs. Therefore, some mechanism to avoid increasing interference in vehicle blockage is needed. A possible solution is to stop SL pathloss compensation when blockage is detected, where details on vehicle blockage detection procedure is FFS. Moreover, whether/how to support pathloss compensation for groupcast should also be studied.
Proposal 1: Support SL pathloss compensation and closed-loop power control at least for unicast SL transmission.
· FFS: UE behavior in vehicle blockage, e.g., stopping pathloss compensation when blockage detected, including details on vehicle blockage detection
· FFS: Whether/how to support them for goupcast
Proposal 2: Support DCI/SCI to indicate SL TPC command for SL transmission based on base station scheduling and UE scheduling/autonomous resource selection respectively.
· FFS: Details on DCI/SCI design
HARQ
In LTE V2X, HARQ-ACK feedback is not supported. Because only broadcast is considered, HARQ-ACK feedback for broadcast transmission is problematic. However, as uni/group-cast are considered for NR V2X, HARQ-ACK feedback can be supported in order to achieve higher transmission efficiency and reliability. Especially for SL transmission based on base station scheduling, i.e., Uu-based scheduling, SL HARQ-ACK feedback can be easily supported by using UCI as shown in Fig.1(a). For SL-based scheduling, e.g., by scheduling capable UE, and autonomous resource selection, SCI needs to be enhanced to support transmission of HARQ-ACK on SL transmission as shown in Fig.1(b).
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Fig.1 SL HARQ-ACK for SL transmission
Proposal 3: Support HARQ-ACK feedback for SL transmission 
· FFS: whether to support HARQ-ACK for all communication types e.g., uni/group/broad-cast
Proposal 4: Support UCI to feedback HARQ-ACK for SL transmission based on base station scheduling.
Proposal 5: Support SCI to feedback HARQ-ACK for SL transmission based on UE scheduling/autonomous resource selection.
CSI report
 In LTE V2X, broadcast is assumed and dynamic link adaptation is not supported, because number of links per SL transmission is very large in broadcast. However, in NR V2X, link adaptation can be supported at least for uni/group-cast transmission for better resource efficiency and higher transmission reliability. For link adaptation, e.g., Modulation and coding scheme(MCS) and rank adaptation, CSI report should be considered. In Rel-14/15 LTE V2X, base station has no knowledge about SL channel quality, while in NR V2X SL CSI reporting can be supported for link adaptation. Furthermore, CSI report can help gNB conduct grouping of UEs so that the UEs can share SL resource(s) within the group. For example, a UE measures channel quality between itself and other UE(s), and reports the measurement results to gNB Then gNB can aware that some UEs are located near and can be grouped. Hence, in a similar way with HARQ-ACK, CSI report using UCI should also be supported at least to assist base station scheduling and/or UE grouping as illustrated in Fig.2. Regarding SL transmission based on UE scheduling/autonomous resource selection, if transmission link reciprocity is assumed, Tx UE can be aware of SL channel quality by receiving packets from proximity-UEs. Hence, RAN1 should carefully study whether to support CSI report on SCI.
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Fig.2 SL CSI report for base station scheduling
Proposal 6: Support CSI report on UCI for Uu-based scheduling and/or UE grouping.
· FFS: Whether to support it for all communication types, e.g., uni/group/broad-cast
· FFS: Whether to support CSI report on SCI
Congestion control
For LTE V2X, congestion control based on channel busy ration (CBR) was introduced. The CBR based congestion control can be a baseline for NR V2X as well. 
Observation 1: CBR based congestion control can be baseline.
Per packet priority 
In LTE V2X, service priority can be distinguished via PPPP in PHY layer. In order to guarantee better performance for high priority service, SL transmission parameters can be adjusted based on PPPP in LTE V2X, e.g., congestion control based on PPPP and CBR. Similarly, SL transmission parameter control based on PPPP can be considered in NR V2X as well. One possibility is that BWP is configured with PPPP as proposed in our companion paper [2]. For example, periodic traffic uses narrower BWP, and aperiodic traffic uses wider BWP, where periodic/aperiodic traffic different priorities. 
Observation 2: BWP can be configured with PPPP.
eMBB and URLLC multiplexing 
URLLC service(s) has ambitious latency requirement. For URLLC service, a packet needs to be transmitted right after packet arrival. In NR system, resource for eMBB transmission can be scheduled before URLLC packet arrival, then there is case that resource potentially for URLLC transmission is scheduled for eMBB transmission first. In order to guarantee successful transmission of URLLC traffic, preemption of scheduled resource for eMBB transmission is supported. In NR V2X, some URLLC service(s) requires 3ms end-to-end latency requirement, , while some other eMBB traffic only requires tens of millisecond end-to-end latency. Therefore, in NR V2X, similar situation and requirement to preempt resource of eMBB transmission in SL will occur, e.g., for SL transmission based on base station scheduling. Therefore, we propose to study URLLC and eMBB traffic multiplexing with resource preemption mechanism for SL transmission. Details are discussed in our companion paper [3].
Proposal 7: Study resource preemption mechanism for URLLC and eMBB traffic multiplexing in SL.
Conclusion
In this contribution, we had discussion on QoS management for SL transmission. Our proposals are summarized as followed;
Proposal 1: Support SL pathloss compensation and closed-loop power control at least for unicast SL transmission.
· FFS: UE behavior in vehicle blockage, e.g., stopping pathloss compensation when blockage detected, including details on vehicle blockage detection
· FFS: Whether/how to support them for goupcast
Proposal 2: Support DCI/SCI to indicate SL TPC command for SL transmission based on base station scheduling and UE scheduling/autonomous resource selection respectively.
· FFS: Details on DCI/SCI design
Proposal 3: Support HARQ-ACK feedback for SL transmission 
· FFS: whether to support HARQ-ACK for all communication types e.g., uni/group/broad-cast
Proposal 4: Support UCI to feedback HARQ-ACK for SL transmission based on base station scheduling.
Proposal 5: Support SCI to feedback HARQ-ACK for SL transmission based on UE scheduling/autonomous resource selection.
Proposal 6: Support CSI report on UCI for Uu-based scheduling and/or UE grouping.
· FFS: Whether to support it for all communication types, e.g., uni/group/broad-cast
· FFS: Whether to support CSI report on SCI
Observation 1: CBR based congestion control can be baseline.
[bookmark: _GoBack]Observation 2: BWP can be configured with PPPP.
Proposal 7: Study resource preemption mechanism for URLLC and eMBB traffic multiplexing in SL.
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