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Introduction
In RAN1#94bis meeting [1], the NR V2X QoS management issues were treated and the QoS parameters related to the physical layer are decided as follow: 
	Agreement: From RAN1 perspective, at least the following QoS-related parameters relevant to physical layer studies are considered: 
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



Besides, the RAN1#96bis meeting [2] reached the agreements that
Agreements:
Support at least NR CBR as congestion metric for NR sidelink congestion control. 
LTE CBR is the baseline for defining NR CBR.

Proposals:
LTE V2X sidelink congestion control is the starting point for defining NR sidelink congestion control.
Revisit in RAN1#97

As a result, the NR sidelink congestion control should start from the LTE congestion control, especially the LTE CBR.

NR and LTE sidelink congestion control
Channel Busy Ratio (CBR) is a time-dependent value between zero and one representing the fraction of time that a single channel is busy with transmissions [3], and the ratio is as follows [4]:

	Definition
	Channel busy ratio (CBR) measured in subframe n is defined as follows:
-	For PSSCH, the portion of sub-channels in the resource pool whose S-RSSI measured by the UE exceed a (pre-)configured threshold sensed over subframes [n-100, n-1]; 
-	For PSCCH, in a pool (pre)configured such that PSCCH may be transmitted with its corresponding PSSCH in non-adjacent resource blocks, the portion of the resources of the PSCCH pool whose S-RSSI measured by the UE exceed a (pre-)configured threshold sensed over subframes [n-100, n-1], assuming that the PSCCH pool is composed of resources with a size of two consecutive PRB pairs in the frequency domain.

	Applicable for
	RRC_IDLE intra-frequency,
RRC_IDLE inter-frequency,
RRC_CONNECTED intra-frequency,
RRC_CONNECTED inter-frequency



As a result, the CBR is defined as the sensing results within 100 subframes, and the measurement method differs in view of PSSCH or PSCCH. However, the congestion control is applied in case of poor channel condition, such as severe collisions or incoming traffic exceeding the channel capacity. Therefore, it is necessary to investigate if the LTE CBR definition can work on the NR system.

Observation 1: LTE CBR applicability over the NR system is worthy of investigation.

With the 28 advanced NR V2X use cases defined in [5], the QoS requirements of use cases vary from bandwidth consuming application to strict latency requirement services. Some use cases also exhibits distinct characteristics, such as large number of channel access, wide coverage, geographically oriented and channel status depending, etc. To satisfy all these use cases, the corresponding QoS requirement should also be satisfied. 

Observation 2: The NR QoS control should satisfy the requirement from the advanced V2X use cases.

Since the congestion control is the starting point for NR QoS control, and the LTE congestion control as the baseline, it is necessary to check the LTE congestion control mechanism. The LTE congestion control mechanism includes several components, such as CBR and channel occupancy ratio (CR). In addition, decentralized congestion control (DCC) specified in [3] also plays an important role in the mechanism. DCC is especially useful in case of LTE mode 4 since the DCC provides reactive/adaptive mechanism algorithm and a CBR threshold for UEs to work in a distributed manner. The DCC_ACC is located in the access layer, and it includes the transmit power control, transmit rate control, and transmit datarate control for the traffic. With the three transmit parameters, the bandwidth, latency, and sustained traffic of the given sidelink carrier can be guaranteed, which is beneficial for the CBR applicability over the NR system. The ETSI DCC defines the CBR threshold based on the given parameters to achieve the desired QoS metrics, so it is advantageous to directly link the required QoS metrics to the CBR determination.

Observation 3: The method and parameters of CBR determination helps achieve the desired QoS requirement.

As results of the above observations, the LTE CBR is applicable in the NR sidelink congestion control. However, to support the advanced use cases in NR, extra or assistance information is required to facilitate the specific QoS requirement of the distinct use cases. For example, traffics requires a large number of channel access should consider the frequency or rate of sensing/transmitting to enhance the CBR threshold determination. Adequate QoS metrics linking to the CBR determination will increase the QoS support of NR sidelink.

Proposal 1: The NR sidelink congestion control may take CBR and assistance information from the traffic to achieve the QoS management.

Conclusion

In this contribution, the following observations were made for the NR congestion control:
Observation 1: LTE CBR applicability over the NR system is worthy of investigation.
Observation 2: The NR QoS control should satisfy the requirement from the advanced V2X use cases.
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Therefore, we propose:
Proposal 1: The NR sidelink congestion control may take CBR and assistance information from the traffic to achieve the QoS management.
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