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Introduction
At RAN1 #96bis, #97 and #98 meeting, the following agreements were achieved for QoS management [1][2][3]:
Agreements:
Support at least NR CBR as congestion metric for NR sidelink congestion control. 
· LTE CBR is the baseline for defining NR CBR.
Agreements:
· LTE V2X sidelink congestion control is the starting point for defining NR sidelink congestion control.
Agreements:
· Higher-layer reporting of CBR to the gNB is supported for RRC_CONNECTED UEs.
Agreements:
· For PSCCH/PSSCH multiplexing option 3, one CBR measurement over a resource pool is defined. 
· PSFCH resources, if (pre)configured, are excluded from this CBR measurement.
In this contribution, we continue to discuss supporting for QoS management and congestion control.
Discussions 
QoS Support for NR V2X PC5
5QI can be used to represent the characteristics needed for the PC5 operation, e.g. latency, priority, reliability, etc. In addition, the minimum required communication range could be treated as an additional parameter to 5QI specifically for PC5[4]. It is also necessary to be noted that as agreed in SA2, a set of PQIs (PC5 5QIs) are dedicatedly designed for the usage in PC5 interface [5]. From physical layer perspective, some of QoS related parameters should be informed to physical layer, especially for mode 2 communication. 
Parameters for sensing
LTE V2X supports multiple traffics with different QoS characteristics sharing the same resource pool. If this is also assumed in NR V2X, during mode 2 sensing process, how to estimate which resources are available can take LTE V2X sensing procedure as a start point. At last meeting, a working assumption was achieved for mode 2[3]:
Working assumption:
· An indication of a priority of a sidelink transmission is carried by SCI payload
· This indication is used for sensing and resource (re)selection procedures
· This priority is not necessarily the higher layer priority
Based on the working assumption, when a UE is in sensing procedure, the priority carried in SCI which has been successfully decoded can be applied to handle inter-UE resource conflicts. The indication of priority can be a mapping result of V2X QoS associated to this TB, e.g., it is derived from priority in QoS profile or priority of logical channel, and the details of determining the priority values can be done by RAN2. Considering prioritization according to QoS, as agreed in last meeting, a resource, for which the associated L1 SL-RSRP measurement is above an SL-RSRP threshold, is assumed to be occupied and therefore is not considered as a candidate resource. The SL-RSRP threshold is at least a function of the priority (P2) of the SL transmission indicated in the received SCI and the priority (P1) of the transmission for which resources are to be selected by the UE [3]. Similar formula in LTE V2X can be considered. The index of SL-RSRP threshold can be determined by the formula (P1*8 + P2 +1), if L1 priority is assumed to have 8 levels starting from zero. In this procedure, the parameter of priority is sufficient to determine the SL-RSRP threshold. So we prefer to confirm the working assumption and to give the following observation:
[bookmark: _Toc16859320][bookmark: _Toc28464][bookmark: _Toc7752853][bookmark: _Toc18269][bookmark: _Toc4539][bookmark: _Ref20338128][bookmark: _Ref20338146]In mode 2 sensing, along with the priority of pending transmission for which the sensing is performed, the indication of SL transmission priority in SCI is sufficient to determine the SL-RSRP threshold.
Parameters for resource selection
For mode 2 resource selection, the selected resource(s) which fulfills latency requirement should be within a resource selection window. As agreed in RAN1 #97 meeting, the boundary of the resource selection window is bounded by at least a remaining packet delay budget [2]. That means the latency requirement, denoted as PDB (packet delay budget), should be visible in physical layer, but it is not necessarily to be informed to other UEs. 
[bookmark: _Toc16859317][bookmark: _Toc7752854][bookmark: _Toc30652][bookmark: _Toc14660][bookmark: _Toc8793][bookmark: _Ref20338187][bookmark: _Ref20338191]Latency requirement is required to be visible in physical layer of a UE, but not informed to other UEs.
After sensing procedure, a set of candidate resources is formed. Among the candidate resources, one or more resources would be selected for PSCCH/PSSCH transmission. The number of re-transmissions is closely related to packet reliability. But the determination of number of transmission should be handled in MAC layer similar as LTE V2X mechanism, i.e., the reliability is not necessary to be visible in physical layer.
[bookmark: _Toc16859318][bookmark: _Toc7752855][bookmark: _Toc28753][bookmark: _Toc4110][bookmark: _Toc28812][bookmark: _Ref20338205][bookmark: _Ref20338213]Packet reliability is not required to be visible in physical layer.
[bookmark: _Toc939][bookmark: _Toc6764][bookmark: _Toc24792][bookmark: _Toc19497]Congestion control for Sidelink  
[bookmark: _GoBack]In LTE V2X, two measured metrics can be used for sidelink congestion control, one is CBR (Channel Busy Ratio), and another is CR (Channel occupancy Ratio). As defined in 36.214, for PSSCH, CBR is defined as 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], where the sidelink RSSI(S-RSSI) is defined as the linear average of the total received power per SC-FDMA symbol observed by the UE only in the configured sub-channel in SC-FDMA symbols of a subframe [6]. In NR V2X, RAN1 #97 meeting agreed to “support a sub-channel as the minimum granularity in frequency domain for the sensing for PSSCH resource selection” [2], and RAN1 #98 meeting further agreed that SL minimum resource allocation unit in time is a slot [3]. For NR CBR measurement, S-RSSI can be reused, and the resource granularity of S-RSSI on frequency domain can be one sub-channel, and its granularity on time domain can be one slot. For the tradeoff between the accuracy and latency of the measurement, the measured window of NR CBR can be set to 100 physical slots or 100ms, i.e., for each carrier with a certain SCS, a pre-configured value of CBR measured window is 100 physical slots or 100ms.
[bookmark: _Toc8811][bookmark: _Toc20409][bookmark: _Toc16859321][bookmark: _Toc25334][bookmark: _Toc20775239]NR CBR measurement is based on S-RSSI. The granularity of S-RSSI is one sub-channel in frequency domain and one slot in time domain.
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For mode 4 UE in LTE V2X, after the UE selects one resource pool based on CBR or other factors, an additional mechanism is applied to avoid resource pool congestion, which is limiting a single UE to use too much resources within the resource pool for a certain period based on CR-limit rules. As the same purpose in LTE V2X, besides NR CBR which is already agreed, CR-limit rules can be considered for NR V2X congestion control.
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Conclusion
In this contribution, the QoS mechanisms and congestion control for NR V2X PC5 are discussed and the following observations and proposals are given:
Observation 1:In mode 2 sensing, along with the priority of pending transmission for which the sensing is performed, the indication of SL transmission priority in SCI is sufficient to determine the SL-RSRP threshold.
Observation 2:Latency requirement is required to be visible in physical layer of a UE, but not informed to other UEs.
Observation 3:Packet reliability is not required to be visible in physical layer.

Proposal 1:	NR CBR measurement is based on S-RSSI. The granularity of S-RSSI is one sub-channel in frequency domain and one slot in time domain.
Proposal 2:	For NR CBR measurement, the measured window is 100 physical slots or 100ms.
Proposal 3:	Besides CBR, CR-limit rules similar in LTE V2X can be considered for NR V2X congestion control.
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