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1 Introduction
In RAN 1 #85 meeting, there is a WA as follows [1]:

Working assumption:
· SCI explicitly includes priority information.

· FFS how this priority information is exactly transmitted in SCI.

· Priority information in a decoded SCI is used in resource (re)selection.

· Priority information in a decoded SCI is not used as a condition to trigger resource reselection 

· Priority information in a decoded SCI is not used as a condition to drop transmission.

· 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.
Some details need to be further discussed, such as how to define a measurement metric to reflect the congestion level of a PC5 carrier, whether to report the metric to eNB, and how to use the metric. In this contribution, some analyses and proposals are presented for congestion control of PC5 carrier.
2 Measurement metric of congestion level
For V2X communication, especially for Mode 2 communication, while the channel congestion occurs on PC5 carrier, the packet reception ratio (PRR) would be seriously declined caused by mass resource conflictions. Therefore, the measurement metric of channel congestion is crucial for V2X UEs and needs to be specified by RAN.
In the intelligent transport systems (ITS) specification in [2], the channel load channelLoad(Sth) is specified as the fraction of time that the received signal level is above Sth . The estimated channel load depends on the selected threshold Sth. The channel load is given as:
channelLoad(Sth) =∑ (1 ∀ probes with S>Sth) / Np
The main parameters are as follows:
· Np,  a given number of probes during the measuring interval Tm.
· Tm, the measuring interval.

· S, the average signal level.

· Sth , the signal level threshold.
The channel load can be called Channel Busy Ratio (CBR), and can be used for the measurement metric of congestion as a baseline. For LTE-based V2X, the parameters of channelLoad(Sth)  may use different time scales. 
In RAN #72, one object of WI is as follows [3]:

4) To specify solution(s) facilitating long-term basis co-channel coexistence between DSRC/IEEE 802.11p and LTE PC5 for V2V operating over the same frequency channels [RAN1]

a) This objective starts from RAN#73 and target is to complete this by RAN#74. Solution(s) to be specified should avoid negative impact on the performance of LTE PC5.

That means dedicated short-range communications (DSRC) and LTE-based V2X would coexist on the same frequency channel. For considering forward compatibility and fairly sharing the channel between the two systems, a common metric for congestion level is needed.
Although the method for CBR measurement in [2] aligns with the TDMA nature of the ETSI ITS specification, for LTE-based V2X, using proper threshold Sth , it also mostly depicts the level of congestion of a PC5 carrier. 
Proposal 1: The CBR defined in [2] can be used as the baseline for the channel occupancy level in LTE-based V2X.
3 Probable schemes of congestion control
There are two modes of resource assignment. For Mode 1 communication, the eNB completely controls the resource allocation. So, when the channel is congested (no resources for allocation), eNB can adjust congestion control strategy according to some criteria without any channel measurement reports.
For Mode 2 communication, the UE can measure the channel and calculate the CBR of PC5 carrier, then takes some congestion control actions by itself, or reports CBR to eNB, asking eNB to assist in dealing with channel congestion.

Some probable schemes of congestion control while the PC5 carrier is congested are listed below:

1. Change to another vacant channel.
2. Enlarge the valid resource pools.

3. Drop some low priority packets by application layer or MAC layer.
4. Partial data packets transmit via Uu path replaced PC5.
5. Transmit data with high MCS and few retransmissions.

6. Efficient resource selection strategy to spatial reuse resources. 
Based on the previous discussion, for Mode 2 communication, congestion control can be done by UE itself, or it can be assisted by eNB, the schemes should be down selected. 
Proposal 2: Congestion control can be done by UE itself or assisted by eNB, the schemes should be down selected.
4 Conclusions

In this contribution, we discuss measurement metric of congestion and present some schemes for congestion control, and we proposed the following:
Proposal 1: The CBR defined in [2] can be used as the baseline for the channel occupancy level in LTE-based V2X.
Proposal 2: Congestion control can be done by UE itself or assisted by eNB, the schemes should be down selected.
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