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1. Introduction
In RAN#83 meeting, the following objective was included in new WID on 5G V2X with NR sidelink [1]:

	1. NR sidelink: Specify NR sidelink solutions necessary to support sidelink unicast, sidelink groupcast, and sidelink broadcast for V2X services, considering in-network coverage, out-of-network coverage, and partial network coverage.
· Congestion control [RAN1, RAN2]

4. Specify support for QoS management [RAN2, RAN3, RAN1


In RAN1#96bis meeting, the following agreements were made:

	Agreements:

· Support at least NR CBR as congestion metric for NR sidelink congestion control. 

· LTE CBR is the baseline for defining NR CBR.


In this contribution, we discuss several aspects on congestion control/ QoS management for NR SL.
2. Discussion 
From RAN1 perspective, the priority can be used in sensing and resource allocation procedures. For example, the priority can be considered as a mechanism to protect high priority packet in sensing process in a similar way with LTE V2X. In addition, the priority can be used in preemption operation as well.  The detailed procedure of preemption is discussed in our companion contribution [2]. 

Proposal 1: Priority is used for sensing and resource selection procedures (including preemption operation).

Achieving the latency requirement can be implemented by selecting resources within a range that can satisfy such requirement in the resource selection procedure as discussed in [2]. On the other hand, the latency budget/margin can affect SL HARQ operation. For example, even when the retransmission based on SL HARQ feedback is enabled, the blind retransmission may be triggered if the latency margin is somewhat limited.

Proposal 2: Latency is used for setting selection window and allowing redundant transmission.

The reliability can be improved by link adaptation, HARQ feedback, power control, CSI feedback and transmission scheme (e.g. MIMO, Tx diversity). In RAN1#94bis meeting, it was agreed that SL HARQ feedback is introduced for unicast and groupcast. 

Proposal 3: Reliability is used for transmission parameter adjustment (e.g. MCS, RB size, power control, HARQ retransmission, MIMO scheme selection).

    The minimum required communication range [3] could be treated as an additional parameter for NR V2X QoS management. The HARQ retransmission needs to be supported so that the UEs within the minimum required communication range successfully receive the packets as many as possible, but the UEs outside such range should be appropriately controlled so as not to transmit unnecessary SL HARQ feedback. The details are discussed in our other contribution [4].

Proposal 4: Communication range is used for HARQ retransmission/feedback operation. 

In RAN1 AH-1901 meeting, it was agreed at least for mode 2 to support the distributed congestion control for the purpose of e.g., maintaining the stability of network at high V2X traffic intensity. It is desirable to inherit the framework of LTE congestion control as much as possible. This is because such framework is flexible enough so that it is still valid for NR V2X; UE measures CBR and CR, and determines the transmission parameters based on the measured CBR under the restriction on CR limit. The LTE framework also allows the differentiation of congestion control according to traffic priority. Such degree of freedom in the congestion control allows the sophisticated control of V2X network if the control parameters are carefully chosen. The evaluation of LTE congestion control mechanism is performed extensively in various academic literatures and industrial sectors for V2X including 5GAA’s technical report [5] and proves its effectiveness. In this sense, a drastic change of congestion control framework for NR V2X is not technically sound but also possibly elevating a negative indication to ITS community. In addition, when mode 1 and 2 use the shared resource pool, CBR reporting of mode 1 UE to gNB could be beneficial at least in terms of mode 1 pool management/resource allocation.

Some enhancements are however necessary for NR V2X. For example, as the slot format varies in NR system, CBR measurement may need to be modified. To be specific, while CBR measurement is simply on subchannel basis as in LTE V2X, a sort of normalization across slots may be necessary for NR V2X. In addition, when a UE having multiple panels observes different CBR measurements for each panel, the congestion control should be able to take such difference into account by e.g. selecting higher CBR measurement as the reference value to adjust the transmission parameters of multiple panels. When SL HARQ or CSI feedback transmission is supported, further discussion is necessary on how to handle it in terms of CBR and CR measurements.

Proposal 5: Support resource usage/transmission parameter restriction based on CBR measurement and traffic/packet priority for NR SL congestion control, and LTE V2X mechanism is a starting point.
3. Conclusion
In this contribution, several aspects on congestion control/QoS management for NR SL were discussed. The following proposals were made:
Proposal 1: Priority is used for sensing and resource selection procedures (including preemption operation).
Proposal 2: Latency is used for setting selection window and allowing redundant transmission.

Proposal 3: Reliability is used for transmission parameter adjustment (e.g. MCS, RB size, power control, HARQ retransmission, MIMO scheme selection).

Proposal 4: Communication range is used for HARQ retransmission/feedback operation. 

Proposal 5: Support resource usage/transmission parameter restriction based on CBR measurement and traffic/packet priority for NR SL congestion control, and LTE V2X mechanism is a starting point.
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