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1 Introduction
In RAN1 #86bis meeting, the following agreements were made in terms of channel busy ratio (CBR) for V2X sidelink communication [1]:

	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.


Based on the above agreements, this contribution will further discuss related issues on CBR measurement and reporting from a RAN2 perspective.
2 Discussion 
CBR was discussed respectively for Mode 3 and Mode 4 in RAN1 as seen from the above agreements. Below, we will follow this approach and discuss CBR measurement and reporting for Mode 3 and Mode 4. 

2.1 CBR Measurement and Reporting for Mode 3
Unlike Uu operations, the eNB is typically not able to obtain knowledge for the situation over the sidelink, whereas the UE is in the best position to do so. Since in current specifications the eNB configures a Mode 3 Tx pool (i.e. v2x-SchedulingPool-r14 [2]) and schedules the specific sidelink resources for each Mode 3 UE, we think it is beneficial that each Mode 3 UE measures CBR on its Mode 3 Tx pool configured and reports this CBR measurement to the eNB. This enables the  eNB to know the actual resource occupancy of the Mode 3 Tx pools, and is thus helpful for the sidelink resource scheduling, e.g. to avoid potential inter-cell co-channel interference over sidelink from cell-border UEs. 
Proposal 1: Each Mode 3 UE may measure CBR on its Tx pool configured by the eNB and can be configured to report this CBR measurement.
2.2 CBR Measurement and Reporting for Mode 4

When it comes to Mode 4, congestion may be one of the most significant problems in that frequent resource collisions may occur in the case of high vehicle density, e.g. traffic jam, intersection, rush hours, etc.. This is likely to eventually result in a dramatic degradation of Mode 4 performance. Additionally, the eNB itself may not be clear about the congestion level over each Mode 4 Tx pools, so it may be difficult for the eNB to take effective adoptions in the case that congestion actually happens over sidelink.   
For those Mode 4 UEs in RRC_CONNECTED, we think that it may be beneficial for them to report CBR in order to facilitate the eNB to know the congestion level of the Mode 4 resource pools, and thus adopt some method to address potential congestion. Particularly for an RRC_CONNECTED UE with Mode 4 that is configured with the Tx pools supporting zone-based operation (i.e. zoneID and zoneConfig), as the UE may perform sensing on all the Tx pools (so as to deal with pool changes among zones), it may thus obtain the CBR for all its configured Tx pools based on the sensing results and report them in a pool-specific way.  
Consequently, for CBR measurement and reporting for the RRC_CONNECTED UEs with Mode 4, we propose the following. 
Proposal 2: A Mode 4 UE in RRC_CONNECTED may measure CBR for all the Mode 4 Tx pools being configured, and can be configured by the eNB to report these CBR measurements in a pool-specific way.
Based on the reported CBRs from the UEs, the eNB can get some knowledge for the congestion levels on the Mode 4 Tx pools and adjust the resource pool configurations as well as other transmission parameters (e.g. MCS, Tx power, Transmit Rate, etc.) for those Mode 4 UEs in RRC_CONNECTED, the details of which can be left to eNB implementation.  
For those Mode 4 UEs in RRC_IDLE, it seems not that reasonable to enter RRC_CONNECTED just for the purpose of reporting CBR, which is not aligned with current conditions for establishing RRC connection for sidelink operations. Additionally, the eNB is not likely to perform congestion control in a UE-specific way for RRC_IDLE UEs, but may exploit a cell-specific method instead. In this case it seems not of much use for the eNB to know the specific CBR of each RRC_IDLE UE. For example, the eNB may configure via the SIB a list of CBR ranges each of which is associated with a set of maximum allowed transmission parameters (e.g. bit rate, Tx power, MCS, etc); then if a RRC_IDLE UE’s CBR is within a particular CBR range, it is only allowed to transmit PC5-based V2X within the associated allowable transmission parameters, so as to alleviate the congestion in the related pools. 

For the above reasons, we think it is not necessary for the RRC_IDLE UEs to enter RRC_CONNECTED for the purpose of CBR reporting.  

Proposal 3: There is no need for the RRC_IDLE UEs to setup RRC connection and report their respective CBR measurement; the eNB can perform congestion control for those RRC_IDLE UEs in a cell-specific manner, for example, configuring via the SIB a list of CBR ranges each of which is associated with a set of maximum allowed transmission parameters (e.g. bit rate, Tx power, MCS, etc).  
2.3 Configuration of CBR Reporting
Now we discuss how to configure CBR reporting. Intuitively, CBR is used to inform the eNB of the resource load of corresponding resource pools over sidelink, so that the eNB can take some adjustments when the system is overloaded and congestion happens. If CBR measured by a UE on a resource pool is low, it typically means that the resource pool can provide enough resources for the UE (and also other UEs in its proximity) to transmit in the pool without much possibility for congestion or interference. As a result, it may be necessary for a UE to report CBR measurement only if the CBR measured by the UE is higher than a certain level. Hence, event-triggered CBR reporting should be supported. 

On the other hand, it may not be desirable for the UE to perform CBR reporting in a periodic manner regardless the specific CBR level, since this can be battery consuming, but may be useless when CBR is actually rather low. So, we see no strong reason for periodic reporting of CBR measurement. 
Proposal 4: At least event-trigger CBR reporting should be supported.  
As a possible solution, the eNB may configure a CBR threshold as well as an associated CBR reporting periodicity for the UE via dedicated signalling. In case the CBR measured by an RRC_CONNECTD UE exceeds the configured CBR threshold, the UE will report its measured CBR with the configured periodicity. 

Proposal 5: The eNB may configure a CBR threshold and also an associated CBR reporting periodicity via dedicated signalling; if the CBR measured by an RRC_CONNECTD UE exceeds the configured CBR threshold, the UE will report the CBR it measured to the eNB with the configured periodicity. 
3 Conclusion
This contribution discusses CBR measurement and reporting for V2X sidelink communication. Some proposals are proposed as follows. 

Proposal 1: Each Mode 3 UE may measure CBR on its Tx pool configured by the eNB and can be configured to report this CBR measurement.

Proposal 2: A Mode 4 UE in RRC_CONNECTED may measure CBR for all the Mode 4 Tx pools being configured, and can be configured by the eNB to report these CBR measurements in a pool-specific way.
Proposal 3: There is no need for the RRC_IDLE UEs to setup RRC connection and report their respective CBR measurement; the eNB can perform congestion control for those RRC_IDLE UEs in a cell-specific manner, for example, configuring via the SIB a list of CBR ranges each of which is associated with a set of maximum allowed transmission parameters (e.g. bit rate, Tx power, MCS, etc).
Proposal 4: At least event-trigger CBR reporting should be supported.  
Proposal 5: The eNB may configure a CBR threshold and also an associated CBR reporting periodicity via dedicated signalling; if the CBR measured by an RRC_CONNECTD UE exceeds the configured CBR threshold, the UE will report the CBR it measured to the eNB with the configured periodicity.   
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