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Introduction

In RAN#80 meeting, new SID for NR V2X was approved [1]. NR V2X study item focus on 25 use cases for advanced V2X services identified by SA1, which are categorized into four use case groups: vehicles platooning, extended sensors, advanced driving and remote driving. And one of the objectives of the NR V2X is 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


In RAN1#94b meeting, QoS management issues were discussed and the following agreements had been reached:
	Agreement:

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, QoS management from RAN2 prospective is discussed.
Discussion

The QoS structure for NR PC5 is studied in SA2 SI FS_eV2XARC [2] as key issue #4 supporting of PC5 QoS framework enhancement for eV2X. It has been identified in SA2 that for the new QoS requirements of eV2X that captured in TS 22.186 [3], there have a variety of new QoS parameter ranges, e.g. 
Latency (PDB) range from 100ms in advanced driving to 3ms in Emergency trajectory alignment
Message rate range from 10 message/second to 50 message/second, and with some burst traffic types, e.g. in extended sensor information sharing 
Reliability requirement also varies, e.g. 90% to 99.999%

In this sense, the existing PPPP mechanism with 8 levels may not be sufficient to support the QoS differentiation. Therefore, enhancement may be required to allow the new QoS requirements of the V2X traffic to be conveyed from application layer to the AS layer. For unicast or multicast that will be introduced for NR V2X, due to the link or group involved, most packets sent over the same unicast link between a pair of peers should have the same QoS characteristics. This is closer to the Uu connection model, rather than the normal broadcast based traffic. Therefore, Uu type of QoS management concept can be reused here. This allows a unified model for Uu and PC5. Thus all three solutions for key issue #4 which are solution #11, solution #15, solution #19 in [2] are all suggested to use unified QoS structure for NR Uu and NR PC5 interface at least for unicast and multicast. For broadcast transmission, it is suggested in solution #19 that 5QI could be used in the similar manner as that of the PPPP/PPPR, i.e. to be tagged with each of the packet. Such specific broadcast specific 5QIs is called VQIs that defined for PC5 use. Thus it can be observed that from current SA2 study, for unicast and multicast, Uu QoS structure is reused for PC5 interface, and for broadcast communication, specific 5QIs that used in the similar manner as PPPP/PPPR, which is called VQIs, are defined for PC5 use.
Observation 1: From SA2 study, for unicast and multicast, Uu QoS structure is reused for PC5 interface; and for broadcast communication, specific 5QIs that used in the similar manner as PPPP/PPPR, which is called VQIs, are defined for PC5 use.

Regarding QoS handling for eV2X communication, SA2 also suggested to apply following principles for both network scheduled operation mode and UE autonomous resources selection mode:

-
PC5 QoS parameters defined in clause 6.19.1.2 applies to the eV2X communication over PC5.

-
The eV2X message is sent on the PC5 QoS flow established using the procedure described in clause 6.19.2.1.2.

-
The mapping of application layer eV2X message to PC5 QoS parameters is based on the PC5 QoS rule.

Thus it could be observed that from SA2 study, NR V2X message will be transmitted on PC5 QoS flows.
Observation 2: From SA2 study, the message will be transmitted on PC5 QoS flows for eV2X transmission.

For NG-RAN, QoS architecture is depicted in the following figure [4]
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Figure 1 QoS architecture for NG-RAN

For NG-RAN, at Access Stratum level, the data radio bearer (DRB) defines the packet treatment on the radio interface (Uu). A DRB serves packets with the same packet forwarding treatment. The QoS flow to DRB mapping by NG-RAN is based on QFI and the associated QoS profiles (i.e. QoS parameters and QoS characteristics). Separate DRBs may be established for QoS flows requiring different packet forwarding treatment, or several QoS flows belonging to the same PDU session can be multiplexed in the same DRB.

Observation 3: For NG-RAN, QoS flow is mapped to one DRB to guarantee QoS requirement for specific service on Uu interface

For PC5 interface, when Uu interface QoS architecture is reused, PC5 QoS flows are also need to be mapped to radio bearers, to better control the QoS of advanced V2X services for unicast or groupcast communications by V2X UEs. One possibility to reused the NG-RAN QoS architecture for PC5 interface is depicted as following figure

[image: image2.png]VIXUEL VIXUE 2

PDU session

Radio bearer
PC5 QoS flow

PC5 Qo flow
N — |

Radio bearer
PC5 QoS flow

PCS interface




Figure 2 QoS architecture for PC5 interface for unicast/groupcast

In above figure, QoS architecture for Uu interface is reused for PC5 interface for unicast/groupcast transmission. PC5 QoS flow that created by V2X UE will be mapped to radio bearer between two V2X UEs. By such QoS architecture, QoS management mechanisms for NG-RAN can be fully reused by PC5 interface, e.g. QoS flow to radio bearer mapping, RLC retransmissions, reordering, LCP etc. For broadcast transmission, since there cannot establish radio bearers, thus such kind of QoS architecture cannot be used. Based on the discussion, we have following proposal

Proposal 1: PC5 QoS flow is mapped to one radio bearer between V2X UEs for unicast/groupcast.
In NG-RAN, the mapping between QoS flows and DRBs is handled in SDAP layer and controlled by gNB. When PDU session and DRB established, gNB receive the downlink packet associated with new Qos flow, and determine whether the Qos flow is mapped to an existing DRB or a new DRB. Then gNB sends DL packet over the DRB with the new QFI in the SDAP header, UE identifies the QFI on the received DL packet and the DRB on which the packet has been received, and update the Qos mapping table. UL packets received in UE AS with the QFI are sent over the DRB decided by the QFI to DRB mapping table. The procedure is illustrated in following figure. There are also other related procedures for QoS handling in NG-RAN in [4].
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Figure 3 DL data with new QFI sent over existing DRB [4]

For PC5 interface, similar procedures can be reused for PDU session establishment and incoming Qos flow. Sidelink radio bearer and QFI related information should be interacted between V2X UEs, it is essential for the sidelink data transmission over radio bearer for unicast/groupcast.

Proposal 2: Sidelink radio bearer and QFI related information is interacted between V2X UEs for PDU session establishment and incoming Qos flow.

For LTE V2X, radio protocol only includes PDCP, RLC, MAC and PHY layer. For NR V2X, after we reuse QoS architecture for Uu interface and PC5 QoS flow is mapped to radio bearer, there needs to introduce RRC layer to establish and manage radio bearers between V2X UEs, and also needs to introduce SDAP layer to map PC5 QoS flows to different radio bearers. Based on discussions, we have the following proposal

Proposal 3: RRC layer and SDAP layer are introduced to manage radio bearer for NR V2X unicast/groupcast. 

Moreover, NR advance service pose a new challenge for network to adapt applications that transmit messages of high priority and reliability, which require UE always monitoring its actual experienced QoS statue and feedback to network for QoS modification. According to the description of Qos level change and related AF notification network from SA2’s progress in [2], SMF request notification from the RAN when the GFBR can no longer (or again) be fulfilled for a QoS flow during the lifetime of the Qos flow, and forward the notification to the PCF, 5GC may initiate N2 signaling to modify or remove the QoS flow as described in [5]. Therefore, from RAN’ perspective, it needs to decide whether the QoS targets can be fulfilled, this can be decided by network itself, but the feedback from UE is also necessary to assist the network have better understanding on the changing conditions and high levels of automation of the advance service for NR V2X UE. 

In legacy LTE V2X, RRC-CONNECTED UE may also report related information to network for better performance, including: geography location information for assist network to provide sidelink resource, Sidelink UE information to request sidelink resources, UE assistance information for SPS configuration, and CBR information for transmission parameter adaptation and so on. All these existing V2X reporting information cannot directly reflect the QoS information that the UE actually experienced in (e.g. latency, reliability, etc.). There have no QoS related information monitoring and reporting mechanism for assist network to decide whether the QoS requirements can be achieved. Therefore, it is necessary for RAN2 to study QoS monitoring and feedback mechanism for NR V2X UE to perform real-time and reliable QoS information interaction with network.

Proposal 4: RAN2 need study QoS monitoring and feedback mechanism for NR V2X UE to perform real-time and reliable QoS information interaction with network.
Conclusion

In this contribution, we discuss the QoS management for NR V2X, and have following observations and proposals

Observation 1: From SA2 study, for unicast and multicast, Uu QoS structure is reused for PC5 interface; and for broadcast communication, specific 5QIs that used in the similar manner as PPPP/PPPR, which is called VQIs, are defined for PC5 use.

Observation 2: From SA2 study, the message will be transmitted on PC5 QoS flows for eV2X transmission.

Observation 3: For NG-RAN, QoS flow is mapped to data radio bearer to guarantee QoS requirement for specific service on Uu interface

Proposal 1: PC5 QoS flow is mapped to radio bearer between V2X UEs for unicast/groupcast.

Proposal 2: Sidelink radio bearer and QFI related information is interacted between V2X UEs for PDU session establishment and incoming Qos flow.
Proposal 3: RRC layer and SDAP layer are introduced to manage radio bearer for NR V2X unicast/groupcast.

Proposal 4: RAN2 need study Qos monitoring and feedback mechanism for NR V2X UE to perform real-time and reliable QoS information interaction with network.
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