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1	Introduction
At RAN#80, a new SI on NR V2X was approved [1]. This SI is to study the support of advanced V2X services beyond services supported in LTE V2X. One objective is on QoS management for NR V2X:
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, we discuss the RAN1 aspects of QoS management. We first examine the QoS requirements of LTE-V. When then discuss the NR QoS framework, and finally identify where the likely RAN1 impacts of changes to the QoS framework in NR may be expected.
[bookmark: OLE_LINK63][bookmark: OLE_LINK64][bookmark: OLE_LINK80][bookmark: OLE_LINK81]2	Discussion
2.1	QoS for LTE-V
[bookmark: OLE_LINK7][bookmark: OLE_LINK10]For LTE-V, the QoS model for V2X communication over the PC5 interface is managed on a per-packet basis, with ProSe Per-Packet Priority (PPPP) and ProSe Per-Packet Reliability (PPPR). When transmitting a SL packet, if a UE uplink transmission on a serving cell overlaps in time domain with a sidelink transmission on the same serving cell, and the PPPP in the corresponding SCI format 1 is smaller than a PPPP threshold defined by higher layers, the UE drops the uplink transmission. For sidelink transmissions, sensing and transmission parameters are defined according to PPPP level and difference in PPPP level.
Compared with cellular LTE, one unique aspect of LTE-V QoS management is that a lot of it is handled at the physical layer through the use of PPPP. This mechanism has proven to be very effective for a decentralized transmission system for multiple aspects (transmission priority, sensing, load control, etc.). Thus, we propose to adopt a similar mechanism for LTE-V.
[bookmark: OLE_LINK8][bookmark: OLE_LINK9]Proposal 1: For NR V2X, study if per-packet QoS management mechanisms can be used.
[bookmark: OLE_LINK77][bookmark: OLE_LINK78][bookmark: OLE_LINK50][bookmark: OLE_LINK51][bookmark: OLE_LINK1][bookmark: _Ref129681832]2.2	QoS framework in NR
[bookmark: OLE_LINK85][bookmark: OLE_LINK86]The 5G QoS model is based on QoS flows [2]. The 5G QoS model supports both QoS flows that require guaranteed flow bit rate (GBR QoS flows) and QoS flows that do not require guaranteed flow bit rate (Non-GBR QoS flows). The 5G QoS model also supports reflective QoS. A two-level mapping is used. First data packets are mapped from applications to QoS flows. A QoS Flow ID (QFI) is used to identify a QoS flow. Then, the UE follows the QoS flow to Data Radio Bearer (DRB) mapping information.
[bookmark: _GoBack] [image: ]
[bookmark: _Ref520368533]Fig. 1: Two-level mapping QoS model
As shown in Fig. 1, the two-level mapping QoS model is used for QoS for NR Uu and QoS for advanced V2X over Uu interface in NR. The current QoS framework of NR does not involve the PHY layer. Change to the QoS framework should be handled by other WGs.
2.3	 QoS framework in NR V2X and impacts in RAN1
[bookmark: OLE_LINK20][bookmark: OLE_LINK19][bookmark: OLE_LINK18][bookmark: OLE_LINK54][bookmark: OLE_LINK23][bookmark: OLE_LINK24][bookmark: OLE_LINK65][bookmark: OLE_LINK66]For sidelink transmission, advanced V2X scenarios in NR are categorized into four areas: platooning, advanced driving, extended sensors, and remote driving. Advanced V2X requirements are diverse, with latencies from 3 ms to 100 ms, and reliability requirements from 90% to 99.999% [3]. If unicast and multicast communication type are supported in addition to broadcast, the connection mode is closer to the Uu connection model, rather than the normal broadcast based traffic. All these aspects make advanced V2X in NR quite different from LTE-V. The QoS management is accordingly more complicated. The wider variety of traffic on the Uu link needs to be also taken into account. 
For example, while the LTE-V transmission priority works well for MBB packets, the current PPPP mechanism is actually not easily applicable to URLLC transmission on minislots, and new solutions need to be standardized. In such a case, QoS models without PPPP may be more suitable for advanced V2X services in NR [4]. Note that this would require defining entirely new resource allocation schemes. Power control procedures also need to be studied to see if a PPPP/PPPR based power control procedure would be suitable for advanced V2X services in NR, or if other mechanisms are needed. From the above discussion, QoS framework for advanced V2X in NR is quite different than R15 LTE-eV2X QoS from RAN1’s perspective. It is thus better to send a LS to RAN2 and RAN3 to inform their discussions on this topic.
[bookmark: OLE_LINK11][bookmark: OLE_LINK12][bookmark: OLE_LINK48][bookmark: OLE_LINK49][bookmark: OLE_LINK58][bookmark: OLE_LINK55]Proposal 2: Study resource allocation procedures without PPPP/PPPR, particularly for URLLC and V2X on the same carrier.
[bookmark: OLE_LINK17][bookmark: OLE_LINK21][bookmark: OLE_LINK13][bookmark: OLE_LINK14]Proposal 3: Study power control procedures without PPPP/PPPR.
[bookmark: OLE_LINK57][bookmark: OLE_LINK59]Proposal 4: Send a LS to RAN2 and RAN3 to inform them that RAN1 has identified that the following areas would be impacted by potential changes to the advanced V2X QoS framework in NR, and request them to take this into account in their work:
· Resource allocation procedures without PPPP/PPPR
· Power control procedures without PPPP/PPPR

3	Conclusion
In this contribution, we discuss QoS framework in NR V2X and the corresponding impacts in RAN1. Based on above discussions, following proposals are given. 
Proposal 1: For NR V2X, study if per-packet QoS management mechanisms can be used.
Proposal 2: Study resource allocation procedures without PPPP/PPPR, particularly for URLLC and V2X on the same carrier.
Proposal 3: Study power control procedures without PPPP/PPPR.
Proposal 4: Send a LS to RAN2 and RAN3 to inform them that RAN1 has identified that the following areas would be impacted by potential changes to the advanced V2X QoS framework in NR, and request them to take this into account in their work:
· Resource allocation procedures without PPPP/PPPR
· Power control procedures without PPPP/PPPR
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