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1. Introduction
In RAN1#85bis meeting, UE behavior for congestion measurement over PC5 was discussed and the following agreements were made. 

	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.



RAN1 sent a LS [1] to RAN2 to trigger the discussion on UE report of CBR to eNB and any possible additional averaging at higher layer.

In this contribution, we discuss V2X CBR measurement and report.
2. Discussion
2.1 S-RSSI threshold configuration

CBR measurement and calculation is located in physical layer. UE judges the sub-channel is busy or not depending on the (pre-)configured S-RSSI threshold. 
For UE in Scheduled mode, it is unnecessary to do sensing. Hence, it can perform CBR measurement depending on eNB configuration. If eNB doesn’t configure S-RSSI threshold by dedicated signaling to the UE, it will not perform CBR measurement. 
For UE in UE-selected mode, it shall perform CBR measurement at least on its current TX pool(s). eNB should configure S-RSSI threshold via SIB to RRC_IDLE UE, via dedicated signaling to RRC_Connected UE. And OOC UE uses the pre-configured S-RSSI threshold. For the V2X UE received the S-RSSI threshold via both SIB and dedicated signaling, the configuration via dedicated signaling should overwrite via SIB. And the configuration via SIB should overwrite pre-configuration.
Proposal 1: eNB configures S-RSSI threshold via both SIB and dedicated signaling for CBR measurement of IC UEs.
Proposal 2: S-RSSI threshold should be pre-configured for CBR measurement of OOC UEs.

Proposal 3: For UE in Scheduled mode, CBR measurement is based on the S-RSSI threshold configured via dedicated signaling. It will not perform CBR measurement before received S-RSSI threshold configured via dedicated signaling.
Proposal 4: For UE in UE-selected mode, CBR measurement is based on the S-RSSI threshold with the following priority: 
 Configured via dedicated signaling> configured via SIB>preconfigured.
2.2 CBR measurement report configuration

eNB needs to know the V2X sidelink congestion level at any time especially when congestion occurs. eNB needs to analyze the CBR reports from UEs and evaluate the V2X sidelink congestion level. Further, it is required to increase sidelink resource pool when the traffic event happened. Hence, both periodical and event trigger report are needed. The eNB can configure V2X UE in RRC_CONNECTED to report CBR periodically and/or by event trigger. For V2X UE in RRC_IDLE state, it needs to setup RRC connection to do measurement report. It will exhaust many signaling overhead. Since UE itself can do DCC at its upper layer based on CBR measurement, for some cases, CBR measurement report to eNB isn’t needed. Consideration on the analysis above, whether V2X UE in RRC_IDLE reports CBR is up to UE implementation. 
Proposal 5: eNB can configure V2X UE in RRC_CONNECTED mode to report CBR periodically and/or by event trigger via dedicated signaling.
Proposal 6: Whether V2X UE in RRC_IDLE mode reports CBR is up to UE implementation.
If CBR becomes higher than absolute threshold, sidelink congestion may occur. eNB may increase V2X sidelink resources. Conversely, If CBR becomes lower than absolute threshold, only little part of resources is used. eNB can reduce V2X sidelink resources. Therefore, two new measurement event V1 (CBR becomes higher than absolute threshold) and V2 (CBR becomes lower than absolute threshold) can be introduced.
Proposal 7: Introduce measurement event V1 (CBR becomes higher than absolute threshold) and V2 (CBR becomes lower than absolute threshold) for V2X sidelink reporting.
2.3 CBR averaging and content of report

Another issue of CBR is possible additional averaging at higher layer. Layer 3 filtering is used for filter the measured result, before using for evaluation of reporting criteria or for measurement reporting, by the following formula:
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where

Mn is the latest received measurement result from the physical layer;

Fn is the updated filtered measurement result, that is used for evaluation of reporting criteria or for measurement reporting;

Fn-1 is the old filtered measurement result, where F0 is set to M1 when the first measurement result from the physical layer is received; and

a = 1/2(k/4), where k is the filterCoefficient for the corresponding measurement quantity received by the quantityConfig;

CBR can reuse layer 3 filtering to reduce the impacts due to the measurement noise.
Proposal 8: Reusing layer 3 filtering for V2X CBR measurement report.
Consideration on RRC signalling overhead, the TimeToTrigger is also reused for V2X CBR report.

Proposal 9: Reusing TimeToTrigger for V2X CBR measurement report.
Since the CBR measurement is pool-specific is agreement in RAN1. The configuration and report of CBR should also be pool-specific.
Proposal 10: CBR measurement configuration and report are resource pool specific.
The calculated CBR is a value in percentage between 0 and 100 (both inclusive). Shall UE report it to eNB directly? From point of eNB, the behaviour is same for the values in a certain range. Hence, RAN2 can define the CBR range between 0 and 100 in step of x (e.g. 10) to reduce the signalling overhead. 

Since CBR is a sub-channel busy ratio of a resource pool, the corresponding resource pool information should also be included in CBR measurement report.
In addition, UE location info is useful in CBR report for eNB to evaluate the congestion status of the certain area. We propose to include UE location info in CBR measurement report.

Proposal 11: The CBR measurement reported by UE to eNB shall include the measured CBR value in percentage between 0 and 100 (both inclusive) in step of x (e.g. 10), the corresponding resource pool where this CBR is measured and UE location info.
3. Conclusion
In this contribution, we propose:
Proposal 1: eNB configures S-RSSI threshold via both SIB and dedicated signaling for CBR measurement of IC UEs.
Proposal 2: S-RSSI threshold should be pre-configured for CBR measurement of OOC UEs.
Proposal 3: For UE in Scheduled mode, CBR measurement is based on the S-RSSI threshold configured via dedicated signaling. It will not perform CBR measurement before received S-RSSI threshold configured via dedicated signaling.

Proposal 4: For UE in UE-selected mode, CBR measurement is based on the S-RSSI threshold with the following priority: 

 Configured via dedicated signaling> configured via SIB>preconfigured.
Proposal 5: eNB can configure RRC_Connected V2X UE to report CBR periodically and/or by event trigger via dedicated signaling.
Proposal 6: Whether RRC_IDLE V2X UE reports CBR is up to UE implementation.
Proposal 7: Introduce measurement event V1 (CBR becomes higher than absolute threshold) and V2 (CBR becomes lower than absolute threshold) for V2X sidelink reporting.
Proposal 8: Reusing layer 3 filtering for V2X CBR report.
Proposal 9: Reusing TimeToTrigger and ReportInterval for trigger type V2X CBR report.
Proposal 10: CBR measurement configuration and report are resource pool specific.
Proposal 11: The CBR measurement reported by UE to eNB shall include the measured CBR value in percentage between 0 and 100 (both inclusive) in step of x (e.g. 10), the corresponding resource pool where this CBR is measured and UE location info.
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