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Introduction
At the RAN #80 meeting, a new SID was approved, the following objective is listed [1]: 
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
In this contribution, the QoS requirements are analyzed. In addition, some potential enhancements for QoS assurance are discussed. 
Discussion
QoS requirement
SA1 has identified 25 use cases for advanced V2X services [2], which can be categorized into four use case groups: vehicles platooning, extended sensors, advanced driving and remote driving. NR V2X is expected to support complete functions of those advanced V2X services which commonly have request of low latency and high reliability requirements. 
The following metrics should be considered to meet stringent QoS requirement.
· Payload (from 50 to [12000] bytes), 
· Data rate (from 0.5 to 1000 Mbps),
· Maximum end-to-end latency (from 3 to 500 ms), 
· Transmission rate (from 2 to 100 message/sec), 
· Reliability (from 90% to 99.999%), 
· Minimum required communication range (from 50 to 1000 meters).
Proposal 1: To meet the stringent QoS requirements in NR V2X, enhancements to metrics: payload, data rate, maximum end-to-end latency, transmission rate, reliability, and minimum required communication range should be further studied.

Potential enhancements for QoS
Payload and data rate
In NR V2X, the packet size is varied from 50 to [12000] bytes, and in some cases, the requirement of the data rate is up to 1000 Mbps [2]. To support those large packets and high data rate transmission, the mechanism in LTE sidelink CA can be re-introduced. In addition, MIMO schemes can be introduced into sidelink. These schemes can further increase frequency efficiency on NR sidelink and is beneficial for high data rate transmission. 
Proposal 2: Both sidelink CA and sidelink MIMO schemes can be introduced to support large packets and high data rate transmissions.

Latency and transmission rate
NR V2X can support those extremely low latency requirements of advanced V2X services, where the maximum end-to-end latency is as low as 3ms. And the transmission rate is up to 100 message/sec [2]. Thus, the latency requirement and transmission rate (e.g., PDB, transmission period) should be provided to the PHY layer, for resource selection or resource allocation. For UE autonomous resource selection mode (LTE Mode-4 like), the UE should select resources in a very short window, which can satisfy the latency requirement. For resource scheduling mode (LTE Mode 3-like), some enhancements may be needed to decrease resource request latency. For Uu based V2X communication, the techniques in URLLC, such as uplink grant-free based resource allocation, where the UE is able to directly use the resources without scheduling request (SR) and buffer status report (BSR) or other enhancements can be considered. 
Proposal 3: For NR sidelink V2X, the latency requirement and transmission rate (e.g., PDB, transmission period) should be provided to the PHY layer for resource selection or resource allocation.
Proposal 4: For NR Uu based V2X, the techniques in URLLC should be studied and considered to satisfy the latency requirement.
Reliability
The reliability of advanced V2X services is as high as 99.999%. To meet the requirement, many involved technical schemes need to be considered, including either enhanced Rel-14/Rel-15 QoS rules or enhanced NR QoS rules, and enhanced transmission schemes in the PHY layer. 
Enhanced transmission schemes (e.g., transmission parameters, re-transmission attempts) can be determined based on the reliability indicator (e.g., PPPR), packet priority indicator (e.g., PPPP) and delay budget (e.g., PDB). For the packet with higher ProSe Per-Packet Priority/ ProSe Pre-Packet Reliability (PPPP/PPPR), packet duplication may be applied. And for unicast sidelink communication, channel estimation, as well as sidelink HARQ can be used to satisfy the reliability requirement. Moreover, the re-transmission attempts can be linked to PPPP/PPPR value. To handle the Uu and sidelink transmission collision, i.e., when the traffic of Uu service and sidelink service coincidentally transmit on the same TTI, PPPP or PPPP combined with PPPR, we can consider whether to select Uu or sidelink to be transmitted depending on priority. That is just one way of handling the Uu and sidelink collision issue and other enhancements are not precluded. 
[bookmark: OLE_LINK1]In UE autonomous resource selection mode (LTE Mode 4-like), the transmission parameters can be determined not only by PPPP and channel busy ratio (CBR), but also by PPPR and packet delay budget (PDB). For Uu V2X communication, some schemes in URLLC, such as pre-configured multiple re-transmission can be reused. For sidelink unicast communication, to improve QoS, the scheme of CSI/CQI measurement may be needed also. For sidelink broadcast communication, NR beam sweeping can be introduced for FR2.
Proposal 5: HARQ, channel estimation, packet duplication, re-transmission and beam sweeping should be considered for reliability enhancement and should be further studied.
Communication range
In various cases in [2], the communication range can vary from 50 to 1000 meters. The communication range should be introduced into the current NR QoS characteristics parameters. Therefore, some corresponding mechanism is needed to adjust the communication range. One possible solution is to use power control. Thereafter, further enhancements should be studied based on Rel-15 power control schemes. Another possible solution is to use beam forming, i.e. the beam selection is based on communication range requirement.  
Based on above analysis, the following proposal is given:
Proposal 6: To adjust the communication range, power control and beam forming should be further studied for consideration. 

Conclusion
In this contribution, some metrics of QoS requirements are analysis, and some potential enhancements for QoS assurance are discussed. Based on our analysis, the following proposal is given:
Proposal 1: To meet the stringent QoS requirement in NR V2X, enhancements to metrics: payload, data rate, maximum end-to-end latency, transmission rate, reliability, and minimum required communication range should be further studied for consideration.
Proposal 2: Both sidelink CA and sidelink MIMO schemes can be introduced to support large packets and high data rate transmissions.
Proposal 3: For NR sidelink V2X, the latency requirement and transmission rate (e.g., PDB, transmission period) should be provided to the PHY layer for resource selection or resource allocation.
Proposal 4: For NR Uu based V2X, the techniques in URLLC should be studied and considered to satisfy the latency requirement.
Proposal 5: HARQ, channel estimation, packet duplication, re-transmission and beam sweeping should be considered for reliability enhancement and should be further studied.
Proposal 6: To adjust the communication range, power control and beam forming should be further studied for consideration. 
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