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Introduction
[bookmark: OLE_LINK10][bookmark: OLE_LINK11]Based on RAN plenary discussion on [1],   congestion control is one of the topics for V2X work item. 
a) Congestion control for PC5-based V2X including load balancing across multiple carriers [RAN1, RAN2, RAN4]
This paper addresses channel busy ratio measurement related issues, in particular, measurement metric, calculation method related to different resource pool and allocation modes, reporting method, and corresponding UE behaviour.
Discussion
Measurement metric to reflect the congestion level
In ETSI specification document [2], channel load is defined as follows

         (1)

The assumption is  probes of the receive signal are taken uniformly distributed within the measuring interval . For all channel probes (of length ) the average signal level S is determined. Channel load is related with the definition of 
Basically we think above definition is a good starting point for congestion level calculation in LTE V2X and equals to channel busy ratio. But on the other hand, the probe or signal used for measuring congestion level needs to be modified, namely not only time domain but also frequency domain should be considered as frequency multiplexing of SA/data are supported in V2X. We could define, for example, a su-bchannel as one unit to calculate channel occupation. The sub-channel is counted as “occupied” if the signal strength or PSD of such sub-channel is larger than certain threshold. Otherwise the sub-channel is counted as “unoccupied”. From that, UE could calculate the ratio of channel occupation and know channel busy situation. So we propose 
Proposal 1: ETSI channel load calculation needs to be modified to measure time/frequency location of busy ratio instead of time location only.

Channel busy ratio calculation for different resource pool
In LTE V2X, the relation between SA resource pool and data resource pool depends on scheduling manner which is configured for the resource pool. If resource pool is configured as adjacent transmission between SA and data, SA is located at data resources with lowest index. In this case, UE just measures data resource pool to calculate CBR is sufficient. If resource pool is configured as non-adjacent transmission between SA and data, it would be beneficial to differentiate CBR measurement between SA resource pool and data resource pool as channel busy situation may be different between SA resource pool and data resource pool. Averaged CBR over all resource pools would not well reflect the difference. By doing so, UE or eNB could adjust congestion more accurately. 
Proposal 2: CBR needs to be measured separately between SA and data resource pools for non-adjacent transmission 

Channel busy ratio calculation for UEs in different resource allocation mode (Mode 3 or Mode 4)
Mode 3 and mode 4 are operated in different sidelink transmission mode. It does not make sense that UEs in mode 3 measure mode 4 resources and vice versa as UEs in different type of mode is only operated in relevant resource pools (e.g., mode 4 UEs only operated in mode 4 resource pools). In case of overlapped resource pools, the situation is complicated and further study is needed. 
So we propose 
Proposal 3: For mode 3, only to measure CBR within mode 3 resource pools (if have) and for mode 4 only measure CBR within mode 4 resource pools.

CBR report and triggering 
For UEs connected with eNB, these UEs could report CBR measurement to eNB. Then eNB could do some congestion control, for example resource pool adjustment and so on. In this sense, to obtain CBR at eNB for both mode 3 and mode 4 would be useful..
For mode 3, eNB can calculate CBR directly for example by checking PRB allocation but this calculated CBR does not well reflect the signal strength or interference situation among UEs. 
Regarding CBR report, periodical approach is workable but event or eNB triggered one would be more reasonable as overhead of such report can be reduced. In this case, UE will not report the CBR to eNB unless measured CBR is higher than certain threshold. So we propose 
Proposal 4: UEs connected to eNB report CBR to eNB in both mode 3 and mode 4.
Proposal 5: CBR report could be triggered by event or eNB indication.

UE behavior on CBR measurement 
For Mode 3, CBR may be measured and reported to eNB. Detailed congestion control is carried out in eNB side, for example 
· eNB could adjust SA or data resource pools based on the CBR of reported SA and data respectively. 
· eNB could adjust congestion situation by scheduling (e.g, not schedule certain lower priority packets of certain UE) 
For mode 4 UEs, basically the congestion control could be done by UE itself, for example
· UE will check CBR level first and if CBR level is not above threshold X, UE will select unoccupied resources.
· If CBR level is above threshold X, only data of priority Y or higher priority is allowed to be transmitted. 
X, Y could be specified or RRC configured (pre-configured).
In addition, eNB may also assist congestion control for mode 4 UEs. For example, eNB could adjust mode 4 resource pool size if mode 4 UEs report CBR. But on the other hand, it is also possible that the whole congestion control is done in application layer to reduce L1 spec impact. So we propose 
Proposal 6: Consider congestion control is realized in eNB and/or application layer.
Conclusion
In this contribution we discussed some remaining issues on channel busy ratio measurement and report. We believe it is important component for congestion control. Based on the discussions, we propose 
Proposal 1: ETSI channel load calculation needs to be modified to measure time/frequency location of busy ratio instead of time location only.
Proposal 2: CBR needs to be measured separately between SA and data resource pools for non-adjacent transmission 
Proposal 3: For mode 3, only to measure CBR within mode 3 resource pools (if have) and for mode 4 only measure CBR within mode 4 resource pools.
Proposal 4: UEs connected to eNB report CBR to eNB in both mode 3 and mode 4.
Proposal 5: CBR report could be triggered by event or eNB indication.
Proposal 6: Consider congestion control is realized in eNB and/or application layer.
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