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1	Introduction
In RAN#80, new SID for NR V2X was approved [1], one of the objectives is to study solutions for QoS management:
	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


SA1 has identified 28 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. Different V2X scenarios require the transport of V2X messages with different performance requirements for the 3GPP system. In general, the requirements are specified in terms of: 
· Payload (from 50 to 12000 bytes), 
· Transmission Rate (from 2 to 50 message/sec), 
· Maximum end-to-end latency (from 3 to 500 ms), 
· Reliability (from 90% to 99.999%), 
· Data rate (from 0.5 to 1000 Mbps) and 
· Minimum required communication range (from 50 to 1000 meters).
To complement LTE V2X for advanced V2X services and support interworking with LTE V2X, NR V2X is expected to meet more stringent requirements especially for low latency and high reliability. The design of QoS mechanism for NR V2X should take consideration of these requirements.
In this contribution, we will discuss QoS management for advanced V2X services over Uu and PC5 separately and give our considerations.
[bookmark: _Ref178064866]2	Discussion
2.1 QoS management for Uu
The 5G QoS model specified in TS 23.501 for NR Uu is based on QoS flows. For each QoS flow, a 5QI scalar is used as a reference to 5G QoS characteristics to control QoS forwarding treatment. 5G QoS characteristics associated to a 5QI consist for instance of Resource Type (GBR, delay critical GBR or Non-GBR), Priority level, Packet Delay Budget, Packet Error Rate, Averaging window and Maximum Data Burst Volume. Compared NR V2X requirements with 5G QoS characteristics, we can find that, Maximum end-to-end latency is similar to Packet delay budget, Reliability can be represented by Packet error rate and PDB, Data rate can be associated with GBR QoS flows (GFBR/MFBR) or non-GBR QoS flows. Various packet payloads can be achieved by packet assembly or segmentation at AS layer. And transmission rate is related with transmission periodicity and can be determined by data rate, payload and periodicity. Only the minimum required communication range has no corresponding 5G QoS characteristics.
In R14, for V2X transmission via Uu, in downlink, V2X application server can decide which UEs (or UEs in which area) the V2X packets should be sent to based on the content of the massages. Then the V2X packets are sent to those UEs via unicast or broadcast (MBSFN or SC-PTM). The communication range can be reflected by (the area of) unicast reception UEs or the broadcast cell list. However the NR Uu broadcast has not been discussed yet. How to support NR Uu broadcast and whether V2X transmission over Uu support broadcast need further discussion. We can wait for the progress of NR Uu broadcast first and see if any enhancement is necessary.
Suppose V2X service is transmitted over Uu, it shall follow the 5G QoS framework. Whether currently standardized 5QIs can be used for advanced V2X service or new standardized 5QIs should be defined dedicatedly for advanced V2X service can be further discussed.
Observation 1: NR V2X requirements is mostly covered by 5G QoS characteristics. Minimum required communication range can be reflected by broadcast area whereas NR Uu broadcast has not been specified yet.
Proposal 1: It is suggested that 5G QoS framework is reused for V2X transmission over Uu interface.
2.2 QoS management for PC5
In LTE R14/R15 V2X, QoS management over PC5 is based on PPPP and PPPR. Each V2X packet transmitted to AS layer is provided with a PPPP and optionally a PPPR. PPPP indicates the packet priority and the packet delay budget. The low PDB is mapped to the high priority PPPP value. PPPR reflects the required reliability level and is used for sidelink packet duplication transmission. The V2X packet is mapped to the SL logical channel with the same PPPP to be transmitted. Logical channel prioritization is based on PPPP. The mapping between SL logical channel and PPPP and the configuration of SL logical channel are up to UE implementation. As we can see, existing PC5 QoS scheme only addresses priority, latency and reliability while other QoS requirements such as transmission rate/data rate and communication range are not addressed. Therefore, PC5 QoS scheme should be enhanced or redesigned to meet the more stringent QoS requirements for advanced V2X services.
In our opinion, different communication range for V2X sidelink communication can be achieved by power control. In R12 D2D discovery, to meet the requirement of different discovery range (short, medium, long), three set of power control parameters corresponding to discovery range short, medium and long are configured by eNB. UE selects the power control parameter based on its authorized discovery range to calculate the maximum transmit power. Similar power control mechanism could be considered for V2X communication range. As power control is currently discussed in RAN1, we might wait for RAN1 progress.
Observation 2: Existing PC5 QoS scheme only addresses priority, latency and reliability while other QoS requirements such as data rate/transmission rate and communication range are not been addressed.
Observation 3: Similar to R12 D2D discovery range support, different communication ranges for V2X sidelink communication can be achieved by power control. RAN2 might wait for RAN1 progress on sidelink power control.
When it comes to QoS management for NR based V2X sidelink transmission, the following two solutions could be considered:
Option 1: based on R14/R15 PC5 QoS scheme
[bookmark: _GoBack]Besides priority, latency and reliability, other QoS requirements such as data rate should be provided to AS layer together with the V2X packet as well. In this solution, sidelink logical channel/RLC entity/PDCP entity is created/established autonomously by UE when data is available (when data is arrived from a source UE). Related radio parameters are either system default values (e.g. pdcp-SN-Size, UM window size, etc.) or up to UE implementation (e.g. discardTimer, logicalChannelConfiguration). Moreover, RLC AM is not supported which is hard to achieve the high reliability requirement.
Option 2: based on QoS flow concept in 5G Uu QoS model
As above mentioned, 5G Uu QoS model is based on QoS flow, both GBR and non-GBR QoS flow are supported. When a new QoS flow is to be transmitted, admission control is performed by gNB. In case there are not enough radio resources available, the QoS flow may be rejected or an existing QoS flow may be preempted depending on its ARP. If the QoS flow is accepted, the corresponding data traffic will be scheduled and transmitted in the network according to other QoS parameters, such as GFBR/MFBR, AMBR and so on. 
QoS flow concept similar as Uu QoS model can be considered for PC5 QoS management. For example, UE can be provisioned with PC5 QoS rules which is used to map V2X packets to PC5 QoS flows. At AS layer, PC5 QoS flows are mapped to sidelink logical channels/radio bearers for transmission. For instance, the mapping could be done by SDAP layer introduced in PC5 interface. For RRC connected UE, network may control whether a new PC5 QoS flow is allowed to be transmitted especially in case there is not enough sidelink resources. For idle/inactive/out-of-coverage UE, PC5 QoS flow mapped to sidelink logical channel/bearer might be left to UE implementation, or UE pairs can negotiate sidelink bearer QoS during PC5 connection/bearer establishment. In this way, PC5 and Uu have a unified QoS model. A finer granularity of QoS performance can be guaranteed by using this model. 
Proposal 2: It is suggested that QoS flow based QoS management similar as Uu QoS model is considered for PC5 QoS management.
3	Conclusion
In this paper, QoS management for advanced V2X services on NR Uu and PC5 was discussed. And we have the following observations and proposals:
Observation 1: NR V2X requirements is mostly covered by 5G QoS characteristics. Minimum required communication range can be reflected by broadcast area whereas NR Uu broadcast has not been specified yet.
Proposal 1: It is suggested that 5G QoS framework is reused for V2X transmission over Uu interface.
Observation 2: Existing PC5 QoS scheme only addresses priority, latency and reliability while other QoS requirements such as data rate/transmission rate and communication range are not been addressed.
Observation 3: Similar to R12 D2D discovery range support, different communication ranges for V2X sidelink communication can be achieved by power control. RAN2 might wait for RAN1 progress on sidelink power control.	
Proposal 2: It is suggested that QoS flow based QoS management similar as Uu QoS model is considered for PC5 QoS management.
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