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Introduction
At RAN#83, a new work item “5G V2X with NR sidelink” (5G_V2X_NRSL) was approved ‎[1]. Two of the objectives are relevant for the present agenda item:

	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]





The following relevant agreements have been reached in previous meetings:


	Agreements:
· Introduce at least one congestion metric for NR sidelink
· FFS details – to be done in WI phase (if included)




	Agreements:
· [bookmark: _Hlk7842624]Congestion control is supported at least for sidelink mode 2
· Note: details of congestion control can be covered in the work item phase, not in this SI.




	Conclusion:
· [bookmark: _Hlk7842330]It is deemed beneficial to report Sidelink Congestion Metrics(s) to a gNB
· Consequently, it is recommended to specify the corresponding details in the WI phase




	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 RAN1 aspects of QoS management and sidelink congestion control.


Discussion

Sidelink Congestion Control
Regional regulation may require UEs to support sidelink congestion control. E.g. ETSI TC ITS has defined decentralised congestion control (DCC); under European regulations, ITS stations need to perform DCC on ITS carriers (e.g. 5.9 GHz).

Congestion Metric
The first step in congestion control is measurement of the current congestion level, using one or more congestion metric. One congestion metric has been agreed so far, namely CBR.
Since it has been agreed that LTE CBR is the baseline for defining NR CBR, let us start by examining the definition of LTE CBR [TS 36.214]:
	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.



The main concepts mentioned in this definition – resource pool, sub-channel, subframe – apply equally for the NR sidelink (even though the detailed definition of these concepts may be different from the LTE definitions). 
The concept of a separate PSCCH pool (as covered in the second bullet of the LTE definition) does not apply to the NR sidelink, PSSCH and PSCCH resources are allocated from a single resource pool.
Sidelink RSSI has not been agreed yet for the NR sidelink, although it has been discussed in the context of mode 2 sensing. It will need to be defined for the NR sidelink.
One aspect that is new in NR sidelink compared to the LTE V2X sidelink is that the resource pool is used not only for the physical channels PSCCH and PSSCH and their associated reference signals (ignoring PSBCH and synchronization signal which are transmitted infrequently), but also for the PSFCH and CSI-RS. PSFCH resources within a resource pool are (pre)configured according to an agreement reached at RAN1#96b. Since these PSFCH resources cannot be used for PSSCH/PSCCH transmission they should be excluded when measuring the congestion level for PSSCH/PSCCH. It can be further studied if a separate congestion metric for the PSFCH resources should be defined. Such a metric might be beneficial e.g. to decide if HARQ feedback should be disabled for a transmission due to congestion of the PSFCH resources.
[bookmark: _Hlk7842343]The CBR definition could be made more flexible by allowing (pre)configuration of the measurement window size instead of hardcoding it to 100 subframes. Choice of this window size involves a tradeoff: A shorter window allows reacting faster to a sudden onset of congestion, but also risks overreacting to a transient increase in channel utilization. It is hence desirable to make this parameter (pre)configurable.

[bookmark: P_Window]Proposal 1: Support (pre)configuration of the measurement window size for CBR.

[bookmark: P_TODO][bookmark: P_CongestionMetric][bookmark: P_excludePSFCH]Proposal 2: Measurement of CBR excludes the resources (pre)configured for the PSFCH.

[bookmark: P_studyPSFCH]Proposal 3: Study if a separate congestion metric/CBR for PSFCH resources should be defined.

RAN1 have concluded during the SI that “It is deemed beneficial to report Sidelink Congestion Metrics(s) to a gNB”. This should be formalized as an agreement:

[bookmark: P_reportCBR]Proposal 4: Support reporting of CBR to the gNB; this applies to both mode 1 and mode 2.

Congestion Control in sidelink mode 1

RAN1 have earlier agreed that “Congestion control is supported at least for sidelink mode 2”. The question then arises – how about congestion control for sidelink mode 1? In mode 1, the sidelink resources are under the control of the gNB and the gNB is hence responsible for congestion control. The behaviour of the gNB’s sidelink congestion control does not need to be specified. Reporting of CBR to the gNB can assist the gNB in performing this function.

[bookmark: Obs_mode1]Observation 1: In sidelink mode 1, congestion control is performed by the gNB and does not need to be specified.

[bookmark: _Hlk7842728]Congestion Control Method in sidelink mode 2

[bookmark: P_CongestionControl]Proposal 5: Use LTE’s sidelink congestion control as starting point for defining the NR sidelink congestion control.



QoS Signalling over Sidelink


[bookmark: P_QoS_Signaling]Proposal 6:  For NR V2X sidelink, QoS information is associated with a PSSCH transmission and can be indicated over the air, in a QoS field in the SCI.

[bookmark: P_QoS_Sensing]Proposal 7:  The mode-2 sensing procedure provides the QoS information indicated by other UEs to the mode-2 resource selection procedure.

[bookmark: P_QoS_ResourceSelection]Proposal 8:  QoS information indicated by other UEs and provided by the sensing procedure is taken into account in the mode-2 resource selection procedure.





Conclusions
In this contribution we discussed RAN1 aspects of QoS management and sidelink congestion control and make the following observations and proposals:
Proposal 1: Support (pre)configuration of the measurement window size for CBR.
Proposal 2: Measurement of CBR excludes the resources (pre)configured for the PSFCH.
Proposal 3: Study if a separate congestion metric/CBR for PSFCH resources should be defined.
Proposal 4: Support reporting of CBR to the gNB; this applies to both mode 1 and mode 2.
Observation 1: In sidelink mode 1, congestion control is performed by the gNB and does not need to be specified.
Proposal 5: Use LTE’s sidelink congestion control as starting point for defining the NR sidelink congestion control.


Proposal 6:  For NR V2X sidelink, QoS information is associated with a PSSCH transmission and can be indicated over the air, in a QoS field in the SCI.
Proposal 7:  The mode-2 sensing procedure provides the QoS information indicated by other UEs to the mode-2 resource selection procedure.
Proposal 8:  QoS information indicated by other UEs and provided by the sensing procedure is taken into account in the mode-2 resource selection procedure.
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