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Introduction
In RAN#73 the WID of LTE-based V2X Services was updated to include the following objective [1]: 
“6)	 To specify other enhancements to PC5/Uu for V2X on the following aspects:
…
d)	Congestion control for PC5-based V2X including load balancing across multiple carriers [RAN1, RAN2, RAN4]
…”
RAN1#86bis agreed on the following:
· 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 this paper we focus on remaining details about CBR measurement over PC5 in V-UEs. Details about how the LTE CBR measurement is used by the UE and NW are provided in a companion contribution [2]. 
Discussion on the remaining details about CBR measurement
On additional separated CBR measurement for SA pool
It is agreed in RAN1#86:
· A UE cannot transmit TB without SA, i.e., SA is transmitted with each (re)transmission of a TB.

Observation:
· In LTE-V2X sidelink, each data transmission is associated with a SA transmission. With the CBR measurement result of data resource and the knowledge about resource configuration of data and SA pools, the occupancy level of SA pool can also be derived. 
Proposal:
· Additional separated measurement is not needed for SA pool. 

On CBR measurement pools for UEs in mode4
The CBR measurement is meant to provide the occupancy level/ratio of channel resource to congestion control functionalities at higher layers and/or at the radio level, which are described in the companion contribution [2]. The congestion control functionality at higher layers can adapt, for instance, the V2X message generation rate at a UE to mitigate the congestion problem, if the CBR measurement indicates a high occupancy level of the channel resource. A resource pool is considered as “channel resource” by a V-UE, so far as it can be used for V2X message transmission by the V-UE regardless of the scheduling mode it is using. It is worth mentioning that the sidelink V2X communication performance as well as the CBR evaluation is UE-centric and UE-specific. The design of communication system shall maximize efficiency of local spectrum usage at UEs. However, it may not be the case that all sidelink channel resource can be used by V-UEs for transmitting V2X messages. For example, as we proposed in another companion contribution [3], an additional sidelink transmission mode and its associated resource configuration for P-UE using random resource selection are introduced. This proposal considers the negative impact of P-UEs without sensing capability (using solely random resource selection) to the usage of channel resource by other UEs based sensing. It is foreseen that the resource configuration for V-UE transmission needs be separated from the resource configuration for P-UE transmission that does not sensing. 
Observation:
· The resource configuration for V-UE transmission needs to be separated from the resource configuration for P-UE transmission that does not use sensing.
Proposal:
· V-UE shall perform CBR measurement over all pools (channel resources) that can be used by V-UEs for transmitting V2X messages, regardless of the scheduling mode that the V-UE is using and the resource pools are associated to.
· V-UE does not need perform CBR measurement on resource pools that are exclusively used by P-UE for transmission. 

Conclusion 
In this contribution we discussed remaining details about CBR measurement.
Observation:
· In LTE-V2X sidelink, each data transmission is associated with a SA transmission. With the CBR measurement result of data resource and the knowledge about resource configuration of data and SA pools, the occupancy level of SA pool can also be derived. 
Proposal:
· Additional separated measurement is not needed for SA pool. 

Observation:
· The resource configuration for V-UE transmission needs to be separated from the resource configuration for P-UE transmission that does not use sensing.
Proposal:
· V-UE shall perform CBR measurement over all pools (channel resources) that can be used by V-UEs for transmitting V2X messages, regardless of the scheduling mode that the V-UE is using and the resource pools are associated to.
· V-UE does not need perform CBR measurement on resource pools that are exclusively used by P-UE for transmission. 
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