3GPP TSG RAN WG1 #100
                                R1-2000838 

e-Meeting, February 24th – March 6th, 2020
Agenda Item:  7.2.4.6
Source:       InterDigital, Inc.
Title:          Remaining Issues on Congestion control and QoS Management for NR-V2X
Document for: Discussion/Decision
1 Introduction

In RAN #86, the following issues were discussed and identified as remaining open issues for physical layer structure to be addressed [1] in RAN1 #100:
	Category
	Remaining issue in RAN1
	RAN2 impact

	QoS
	F1
	Details on timing of CR evaluation, e.g., for each (re)transmission 
	No


In this contribution, we discuss further on the remaining issues of CR evaluation, congestion control, and resource pool usage for NR V2X.
2 Discussion
2.1 Channel Occupancy Ratio

In LTE V2X, CR is evaluated before transmission of a TB [2]. Specifically, for a TB transmission in subframe n, the corresponding CR for the TB is evaluated in the subframe n-4. When the CR exceeds the pre-configured limit, the UE has no other option than stopping the transmission and dropping the packet. Since some NR V2X advanced use cases have significantly larger packet size than that of LTE V2X, simply dropping the packet doesn’t seem to be appropriate. Instead, a UE can consider CR measurement during resource selection (e.g., if CR is high, a UE tries to reduce resource reservation, modify resource reservation period, or reduce number of retransmissions) and thereby avoid a packet drop.
Proposal 1: The CR measurement is taken into account for resource selection procedure in NR V2X to avoid unnecessary packet drop.
Since CR is considered in the resource selection procedure, it should be evaluated before resource selection is triggered. Specifically, when resource selection is triggered at slot n, the UE shall consider CR at slot n-X (e.g., X=4). 
Proposal 2: CR is evaluated at slot n-X (e.g., X=4) for the resource allocation triggered at slot n.

2.2 Congestion control

It was agreed in RAN1 #96b [3] that semi-persistent resource reservation can be enabled/disabled by (pre-)configuration. In our view, the configuration should be based on the CBR of the resource pool. Specifically, if CBR is greater than a threshold the feature should be disabled. It is because, when CBR is high, it is difficult for the UE to select enough available resources for transmission since it needs to exclude the reserved resource from other UEs. To alleviate the issue, the semi-persistent resource reservation can be disabled to facilitate resource allocation when CBR is high.
Proposal 3: Congestion control considers disabling of semi-persistent resource reservation when CBR is greater than a threshold.
2.3 Resource Pool Usage

In LTE V2X, a resource pool can be shared by transmissions of data of different QoS. An LTE V2X UE thus uses the same resource pool for transmission of a TB regardless of the associated QoS requirements.  To improve access to the resource by transmissions of data with high QoS requirements (e.g. very low latency or very high reliability) multiple resource pools can be configured for a UE with each resource pool allowed for a subset of QoS requirement.  For example, a resource pool configured for high priority can only be used by the transmission of data of high priority while another resource pool configured with all priorities can be used by both high and low priority.  This approach was used in LTE D2D and can be considered also for NR V2X to ensure higher reliability for certain transmissions.  

Proposal 4: A resource pool can be configured with an allowed QoS for the data that can be transmitted using that resource pool.
3 Conclusion
This contribution discusses QoS measurements and congestion control mechanisms. The following is proposed:
Proposal 1: The CR measurement is taken into account for resource selection procedure in NR V2X to avoid unnecessary packet drop.
Proposal 2: CR is evaluated at slot n-X (e.g., X=4) for the resource allocation triggered at slot n.

Proposal 3: Congestion control considers disabling of semi-persistent resource reservation when CBR is greater than a threshold.
Proposal 4: A resource pool can be configured with an allowed QoS for the data that can be transmitted using that resource pool.
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