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1
Introduction
In the approved WID [1] on 5G V2X, the congestion control is captured as one of the objectives. In LTE V2X, the congestion control is performed based on the channel busy ratio (CBR) measurement. Correspondingly, the CBR measurement and reporting are supported.
In this contribution, we will have a discussion on the CBR measurement and reporting for NR sidelink based on what has been defined for LTE V2X and some related proposals will be provided.
2
Discussion
In LTE, the agreements on supporting CBR measurement and reporting for LTE V2X sidelink were originally achieved in RAN1 #86bis meeting [2] as follows:
	Agreements:
· Channel busy ratio (CBR) is defined for the congestion measurement over PC5 in V-UEs
· CBR is the portion of sub-channels whose S-RSSI exceed a (pre-)configured threshold observed during (working assumption: 100 ms).
· Only the sub-channels included in the resource pool are used for the measurement.
· FFS whether additional separated measurement is needed for SA pool.

· For a UE in Mode 3, the eNB indicates a set of resources on which the UE perform this measurement

· For a UE in Mode 4, the measurement is pool-specific.
· A UE measures at least on its current TX pool(s).
· FFS whether a UE measures on a pool which is not its current transmission pool.
· RAN1 will not optimize this measurement to address the case of multiple TX pools
· UE Reporting of CBR to eNB is supported

· Details up to RAN2 including any possible additional averaging at higher layer
· Send LS to RAN2/4 to inform this agreement.


In addition, in RAN1 #87 meetings [3], more agreements were also made regarding CBR:
	Agreement:
· Confirm the WA (100ms in absolute time) of CBR measurement duration:
· RAN2 can discuss whether any high layer operation is needed on CBR measurement.
· Additional measurement for SA pool is supported for SA-data non-adjacent case.
· A V-UE measures all the resource pools configured as transmission pools.
· FFS measurement on exceptional pools.
· It is up to RAN2 how to report multiple measurements.
· Adaptation of the allowed set of values of radio-layer parameters is supported for congestion control.
· Both eNB-assisted and UE autonomous transmission parameter (re)configuration are supported

· Transmission parameter (re)configuration based on CBR and priority are supported

· FFS which transmission parameters are (re)configured.
· FFS whether resource reselection is immediately triggered in the event of parameter adaptation


For NR V2X sidelink, RAN1 have some agreements on the CBR. In RAN1 #96bis, it was agreed that NR CBR is supported and CBR defined in LTE is as the baseline:

	For QoS management, RAN1 made the following agreements:

· Agreements on sidelink congestion metric 

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

· LTE CBR is the baseline for defining NR CBR.


In RAN1 #97 meeting, for QoS management, RAN1 made the following agreements:

	· Agreements on sidelink congestion control

· LTE V2X sidelink congestion control is the starting point for defining NR sidelink congestion control.

· Agreements on CBR report to gNB

· Higher-layer reporting of CBR to the gNB is supported for RRC_CONNECTED UEs.


From the perspective of RAN2, it is reasonable to support the CBR measurement and reporting based on the RAN1’s agreements and the existing LTE V2X mechanism should be the baseline.

Proposal 1: Support CBR measurement and reporting in Uu for NR SL and take the LTE V2X mechanism as the baseline.

For LTE V2X, RAN2 have a discussion on the detailed measurement and reporting configuration based on the RAN1’s agreements and the following agreements were achieved in RAN2 #97 meeting [4]:
	Agreemets on CBR :

1. The eNB should be able to configure the UE with a mapping table for each tx pool

2. The UE should be configured with S-RSSI threshold per tx pool.  
3. The eNB configures the UE with mapping table and S-RSSI thresholds by both RRC dedicated signaling and SIB

4. One CBR measurement is reported for SA and Data pool for adjacent case 

5. CBR is reported separately for SA pool and Data pool for non-adjacent case.  CBR measurements for SA and data pools can be reported in the same RRC message.  Measurement events are defined only for the data pool.  

6. The CBR event-triggered reporting is triggered by both overloaded threshold and/or less-loaded threshold. The decision is up to eNB configuration. If the eNB configures overloaded threshold and/or less-loaded threshold to the UE, the CBR reporting will be trigger by overloaded threshold and/or less-loaded threshold.

7. Layer 3 filtering is not needed

8. Reuse TimeToTrigger for V2X CBR measurement report.

9. IDLE UEs do not report CRB measurements 

10. CBR report should be carried in RRC signaling.  The CRB report is reported via RRC measurement report message.  Pcell results only are reported as a baseline, if the IE “MeasResult” is used.  

11. The following parameters should be pre-configured for UE to use in case the UE is out of coverage per tx pool:
a) S-RSSI threshold
b) Mapping table among PPPP, CBR range, the set of radio-layer parameters links to CBR range  (e.g. Maximum transmit power，Range on number of retransmissions per TB , Range of PSSCH RB number , Range of MCS , Maximum limit on occupancy ratio, etc.) illustration of the mapping refers to figure 1.
12. The UE will measure all configured tx pools (i.e. dedicate configured pools for RRC Connected UEs and the SIB21 configured pools for IDLE UEs).   The network can configure which of the tx pools (normal and/or exceptional pool) the UE needs to report.   
13. Both idle and connected UE should perform CBR measurements and L1 parameter adaptation for exceptional pool configured by the eNB.  If the CBR measurement are not available, the UE should be able to transmit and know what parameters to use.  FFS how the UE knows this parameters


Some of the agreements listed above are for CBR measurement and reporting. Considering that in RAN1 the CBR design for NR V2X sidelink is nearly the same as that for LTE V2X SL, from the perspective of RAN2, we think it is reasonable to reuse the design of LTE V2X sidelink CBR measurement and reporting for NR V2X sidelink. Therefore, we would like to provide the following proposals for NR V2X sidelink CBR measurement and reporting.
Proposal 2: UE should be configured with S-RSSI threshold per Tx resource pool by both RRC dedicated signalling, SIB or preconfiguration.
Proposal 3: The CBR event-triggered reporting is triggered by both overloaded threshold and/or less-loaded threshold. The decision is up to eNB configuration. If the eNB configures overloaded threshold and/or less-loaded threshold to the UE, the CBR reporting will be trigger by overloaded threshold and/or less-loaded threshold.

Proposal 4: Layer 3 filtering is not needed

Proposal 5: Reuse TimeToTrigger for V2X CBR measurement report.

Proposal 6: The CRB report is reported via RRC measurement report message. 

Proposal 7: UE measures all the configured transmission pools including exceptional pool and is configured which of the Tx RP the UE needs to report.
3
Conclusion

This paper discusses CBR measurement for NR sidelink, and we have the following proposals:
Proposal 1: Support CBR measurement and reporting in Uu for NR SL and take the LTE V2X mechanism as the baseline.

Proposal 2: UE should be configured with S-RSSI threshold per Tx resource pool by both RRC dedicated signalling, SIB or preconfiguration.
Proposal 3: The CBR event-triggered reporting is triggered by both overloaded threshold and/or less-loaded threshold. The decision is up to eNB configuration. If the eNB configures overloaded threshold and/or less-loaded threshold to the UE, the CBR reporting will be trigger by overloaded threshold and/or less-loaded threshold.

Proposal 4: Layer 3 filtering is not needed

Proposal 5: Reuse TimeToTrigger for V2X CBR measurement report.

Proposal 6: The CRB report is reported via RRC measurement report message. 

Proposal 7: UE measures all the configured transmission pools including exceptional pool and is configured which of the Tx RP the UE needs to report.
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