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Introduction
At the RAN #80 meeting, a new SIDfor NR V2X was approved, with the following objective 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

At RAN1 #94bis meeting, an agreement of QoS management was achieved [2]:
Agreements:
RAN1 studies further how to use 
· priority, 
· latency,
· reliability,
· minimum required communication range (as defined by higher layers) if agreed to use in the physical layer aspects of at least 
· resource allocation and 
· congestion control and 
· resolution of in-device coexistence issues and 
· power control
In this contribution, the QoS mechanisms for NR V2X both Uu and PC5 are analyzed. In addition, the mechanisms of congestion control for NR V2X are discussed. 
Discussion
Requirements of QoS
Notably, Categories of Requirements (CoR) are defined to support eV2X scenarios. Five CoRs are defined: General Aspects, Vehicle Platooning, Advanced Driving, Extended Sensors and Remote Driving.
Additionally, the concept of Level of Automation (LoA) is defined, which reflects the functional aspects of the technology and affects the system performance requirements. The defined LoAs are: No Automation (0), Driver Assistance (1), Partial Automation (2), Conditional Automation (3), High Automation (4), Full Automation (5).
According to the TS 22.186 [3], for each CoR and each LoA, performance requirements are specified in terms of:
-	Payload (Bytes);
-	Transmission rate (Message/Sec);
-	Maximum end-to-end latency (ms);
-	Reliability (%);
-	Data rate (Mbps);
-	Minimum required communication range (meters).
QoS architecture for NR V2X
QoS Support for eV2X communication over Uu interface
Referring to the QoS characteristics associated with 5QI defined in 5G NR Uu, the requirements of eV2X are also covered by the 5G QoS characteristics associated with 5QI[4].
Consequently, to support V2X communication over Uu, no new QoS characteristics on top of those already defined in TS 23.501 [4] are necessary. To match all eV2X Services based on their QoS requirements, some new 5QI Values would be defined for eV2X.
Observation 1: For eV2X Uu, the requirements of eV2X are also covered by the 5G QoS characteristics associated with 5QI, and some new 5QI Values would be defined by SA2.
QoS Support for eV2X communication over PC5 interface
For unicast, each of the unicast links could be treated as a bearer, and 5QI can be used for each QoS flow. For broadcast, each of the messages may have different characteristics according to the application requirements. The 5QI should then be used in the similar manner as that of the PPPP/PPPR, i.e. to be tagged with each of the packet. For groupcast, QoS parameters could be associated with each packet or with the group communication identified by the Group Identifier, and 5QI and the range parameters can be used to identify the QoS characteristics.
Based on above analysis, 5QI can be used to represent the characteristics needed for the PC5 operation, e.g. latency, priority, reliability, etc. In addition, the minimum required communication range could be treated as an additional parameter to 5QI specifically for PC5. To characterize those requirements of sidelink V2X communication, a group of V2X specific 5QIs (i.e. VQIs) could be defined for PC5.
Observation 2: A group of V2X specific 5QIs (i.e. VQIs) could be defined for PC5 to represent the characteristics for PC5 operation.
QoS mechanisms for NR V2X
It is possible to have a unified QoS model for PC5 and Uu, i.e. also use 5QIs for V2X communication over PC5, such that the application layer can have a consistent way of indicating QoS requirements regardless of the link used. From RAN’s perspective, 5QI (or VQI) associated with each packet or each flow can be used to represent the characteristics of current transmission. So we can give the following proposals:
Proposal 1: A unified QoS model for PC5 and Uu (i.e. using 5QIs/VQIs) can be applied for NR V2X over PC5 and Uu.
Proposal 2: Whether to use per-packet or per-QoS flow is out of RAN1 scope, but up to RAN2/SA2.
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Sidelink Congestion Control
The LTE V2X sidelink congestion control mechanism uses measurement of channel busy ratio CBR and channel occupancy ratio CR, and, based on current CBR, can require a UE to adapt its transmission parameters and to limit its CR. For NR V2X on PC5, the same mechanism may be used for congestion control.
In LTE, the definition of CBR and CR is based on the frequency domain granularity which is sub-channel and time domain granularity which is subframe. In NR V2X, its numerology can be more besides 15kHz, so the parameters of CBR and CR should be redefined.
On the other hand, for NR V2X, to evaluate how busy the resource pool is, CBR can be reused. Besides, to avoid congestion, the following mechanisms can be considered:
1) UE can report CBR to gNB, and some congestion controls can be performed under control of gNB. E.g., if one resource pool is congested, gNB can enlarge this resource pool by reconfiguration. Or gNB can balance the number of UEs who perform mode 1 or mode 2 sidelink communications.
2) Mode 2 UEs can adapt its transmission parameters to meet the resource pool condition (CBR) and its CR limit. E.g. based on its QoS parameters, e.g. packet priority, UE can select proper re-transmission times, transmission period or MCS for its PSSCH transmission.
3) Mode 2 UEs can select resources from other resource pools or other carriers based on CBR measurement in case that the CBR of current resource pool is above the configured threshold.
Proposal 3: The mechanism of LTE V2X congestion control can be used as a starting point for NR V2X sidelink.

Conclusion
This contribution concludes with the following proposals:
Observation 1: For eV2X Uu, the requirements of eV2X are also covered by the 5G QoS characteristics associated with 5QI, and some new 5QI values would be defined by SA2.
Observation 2: A group of V2X specific 5QIs (i.e. VQIs) could be defined for PC5 to represent the characteristics for PC5 operation.
Proposal 1: A unified QoS model for PC5 and Uu (i.e. using 5QIs/VQIs) can be applied for NR V2X over PC5 and Uu.
Proposal 2: Whether to use per-packet or per-QoS flow is out of RAN1 scope, but up to RAN2/SA2.
Proposal 3: The mechanism of LTE V2X congestion control can be used as a starting point for NR V2X sidelink.
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