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Introduction
In this contribution we first discuss congestion control associated with multiple priority levels, and then discuss UE behavior to provide protection to high priority traffic.    
Congestion control for V2V communication  
Congestion control with priority support  
Congestion control is a mechanism to adapt the transmit behavior of a transmitting UE based on the congestion level of the transmission (TX) resource pool. Congestion control is necessary to avoid a resource pool overload. The congestion level information is a critical input for congestion control. 
In ETSI [1], channel busy ratio (CBR) is specified as the channel load metric to reflect congestion level. 
The latest draft version of EN 302 571 defines CBR as follows:
The channel busy ratio (CBR) is used for determining the transmission behaviour. CBR is an estimate of how much a single channel is used based on listening on surrounding radio transmitters. The determination of CBR for the equipment shall be as performed according to Equation 1. Any other equivalent mechanism may be used providing a CBR with a deviation of ± 3 %. 
 													(1)
Tbusy is the period of time in milliseconds when the strength of received signals over a period of TCBR exceeds -85 dBm. TCBR is equal to 100 milliseconds.
The concept can be extended to LTE with CBR of a resource pool defined as the ratio between the number of busy sub-channels and the total number of sub-channels in a resource pool over a specified measurement interval. The determination of a busy sub-channel is based on energy sensing and an energy threshold (pre)configured per TX resource pool. Energy sensing can also be used for PSSCH resource (re)selection. When a transmit pool is (pre)configured with data pool and SA pool separate (i.e. pool is (pre)configured such that a UE transmits SA and data potentially in non-adjacent RBs in the same subframe) CBR measurement is only performed on the data pool; this is simpler than measuring CBR separately for both SA and data pool. 



For priority support, multiple thresholds on CBR should be configured by eNB or pre-configured by the network. For N priority values (N=8 since priority is PPPP), with the larger value representing lower  priority, N thresholds can be configured for a data resource pool. Since higher priority value requires smaller traffic load in a resource pool, . 

[bookmark: _GoBack]For road safety packets, the traffic of high priority is usually event triggered and has much lower latency requirement (e.g.20ms for pre-crash warning packets). High priority packets are transmitted with frequent repetitions but for a limited time only. Priority information in a decoded SCI is used in resource (re)selection. And it has been agreed that reselection is triggered based on counter. This usually takes multiple 100ms and can’t provide protection to transmissions of high priority packets in time. Hence when the resource pool is overloaded, the UEs with low priority traffic (especially non-urgent periodical packets) may choose to drop PC5 transmissions to increase transmission reliability for high priority traffic promptly. More exactly, if UE detects that  UE may drop transmissions that are with priority value > j.  The dropping decision may depend on many factors besides the priority and the details are FFS.
[bookmark: PMetric]Proposal 1: Consider the following for congestion metric:
· Congestion metric is based only on data pool, not SA pool.
· Granularity for congestion metric sampling is same as used for resource allocation.
· Energy measurement used for the congestion metric is the same as used for energy sensing for PSSCH resource (re)selection.
· Threshold for considering a resource busy is (pre)configured per transmit resource pool. 

Proposal 2: Consider configuring multiple thresholds for channel busy ratio to provide better priority support. 
Proposal 3: The UEs with low priority traffic (especially non-urgent periodical packets) may choose to drop PC5 transmissions if the resource pool is considered overloaded. 


In the discussion so far, CBR has been a local measurement taken by a single UE. It can be beneficial if an eNB can instruct UEs to report their CBR measurements to the eNB:
· The eNB can then obtain a global view of pool load.
· It can be further discussed in RAN2 if the eNB can provide pool load information to pedestrian UEs which are unable to receive on sidelink and hence cannot measure load on their own.

[bookmark: PReporting]Proposal 4: Support reporting of CBR by UE to eNB.
Conclusions
Based on the discussion above, we have the following observations and proposals:
Proposal 1: Consider the following for congestion metric:
· Congestion metric is based only on data pool, not SA pool.
· Granularity for congestion metric sampling is same as used for resource allocation.
· Energy measurement used for the congestion metric is the same as used for energy sensing for PSSCH resource (re)selection.
· Threshold for considering a resource busy is (pre)configured per transmit resource pool. 
Proposal 2: Consider configuring multiple thresholds for channel busy ratio to provide better priority support. 
Proposal 3: The UEs with low priority traffic (especially non-urgent periodical packets) may choose to drop PC5 transmissions if the resource pool is considered overloaded. 
Proposal 4: Support reporting of CBR by UE to eNB.
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