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Working assumption:.
· A measurement metric is specified to reflect the congestion level of a PC5 carrier, e.g., similarly to the channel busy ratio defined in ETSI. 
· This measurement is available to higher layers in the UE.
· FFS whether the measurement can be reported to eNB.
· FFS the details of the measurement and the UE behavior, for example:
· The principle to drop PC5 transmissions as a function of this measurement and priority is supported.
· The radio adjusts radio parameters (max tx power, nr of retx restriction, MCS range restriction, nr of PRBs restriction) as a function of priority and this measurement.
· Packets with different priorities are transmitted on the same resource pool
· Revoke the existing working assumption on the resource reselection triggering condition: UE detects resource allocation (including the indication of the intention of reusing the frequency resource as per the existing agreement) of another UE which potentially overlaps with its current resource allocation (including the indication of the intention of reusing the frequency resource as per the existing agreement) and the detected situation meets an FFS condition
· different conditions for different priorities are not precluded (if any relevant case happens in priority handling from RAN1 point of view).
· Note that applies to resource reselection triggering only.

In this contribution, we summarize the open issues in RAN1 for V2V work item completion  
Discussion
The definition of congestion level measurement
The congestion level measurement can be defined as follows:
· Congestion level = (number of busy data (or SA) resources in T)/ (number of total data  (or SA) resources in T), 
· where
· T denotes the measuring time interval and this can be fixed or (pre)configured by network. .
· The resource is declared as “busy” if the measured DMRS power (like RSRP) or received energy (like RSSI) of the data resource exceeds a threshold or is indicated by SA decoding. 
· Each resource can be a PRB or a group of PRB. For example, if the concept of subchannel is introduced as discussed in [1], the resource is the same as a subchannel. 
· The threshold is (pre)configured. 
· UE can measure this measurement per resource pool or UE can average this measurements across resource pools. However, if the resource pool is separated by UE type, e.g., one resource pool is for P-UE and the other resource pool(s) are for vehicle UE, the measurement per pool should be separated.  

Proposal 1: the following measurement can be defined, 
· Congestion level = (number of busy data (or SA) resources in T)/ (number of total data  (or SA) resources in T), 
· where
· T denotes the measuring time interval and this can be fixed or (pre)configured by network. .
· The resource is declared as “busy” if the measured DMRS power (like RSRP) or received energy (like RSSI) of the data resource exceeds a threshold or is indicated by SA decoding. 
· Each resource can be a PRB or a group of PRB. For example, if the concept of subchannel is introduced as discussed in [1], the resource is the same as a subchannel. 
· The threshold is (pre)configured. 
· UE can measure this measurement per resource pool or UE can average this measurements across resource pools. However, if the resource pool is separated by UE type, e.g., one resource pool is for P-UE and the other resource pool(s) are for vehicle UE, the measurement per pool should be separated.  

Utilization of the measurement
In similar with DSRC, the congestion level measurement can be used for transmission parameter adaptation. For example, the congestion level measurement can be used to determine message size, message generation rate, MCS, RB size, retransmission number, and transmit power. To adapt the transmission parameters, two solutions can be considered; 1) application layer based solution, and 2) radio layer based solution. In the application layer based solution, UE reports its congestion level measurement, and application layer indicates/changes the packet size and/or message generation rate. In radio layer based solution, radio layer can adapt MCS, RB size, retransmission number, and power. UE can report its congestion level measurement to eNB. eNB can control resource pool size and range of transmission parameters. Due to the time limitation of V2V WI, it is preferred that reporting the congestion level measurement to eNB and defining the related UE behaviour are postponed to V2X WI. 
Proposal 2: Due to the time limitation of V2V WI, it is preferred that reporting the congestion level measurement to eNB and defining the related UE behaviour are postponed to V2X WI.

Conclusion
This contribution discussed the congestion level measurement and its utilization. Based on the discussions, the following proposals were made: 
Proposal 1: the following measurement can be defined, 
· Congestion level = (number of busy data (or SA) resources in T)/ (number of total data  (or SA) resources in T), 
· where
· T denotes the measuring time interval and this can be fixed or (pre)configured by network. .
· The resource is declared as “busy” if the measured DMRS power (like RSRP) or received energy (like RSSI) of the data resource exceeds a threshold or is indicated by SA decoding. 
· Each resource can be a PRB or a group of PRB. For example, if the concept of subchannel is introduced as discussed in [1], the resource is the same as a subchannel. 
· The threshold is (pre)configured. 
· UE can measure this measurement per resource pool or UE can average this measurements across resource pools. However, if the resource pool is separated by UE type, e.g., one resource pool is for P-UE and the other resource pool(s) are for vehicle UE, the measurement per pool should be separated.  
Proposal 2: Due to the time limitation of V2V WI, it is preferred that reporting the congestion level measurement to eNB and defining the related UE behaviour are postponed to V2X WI.
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