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Introduction
[bookmark: OLE_LINK10][bookmark: OLE_LINK11]In last RAN1 meeting following was agreed as working assumptions. 
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.

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 [1], 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 V2V 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 PRB or a RGB as one unit to calculate channel occupation. The channel is counted as “occupied” if the signal strength or PSD of such unit is larger than certain threshold. Otherwise the 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 V2V, SA resource pool and data resource pool would be different. UE calculates channel busy ratio (CBR) over all resource pools without differentiating resource pool type has the problem. The problem is channel busy situation may be different between SA resource pool and data resource pool but averaged CBR over all resource pools would not well reflect such situation. The resource needs to be available for both SA and data resource pool respectively. So it is necessary if CBR could be measured separately between SA and data resource pools.
Proposal 2: CBR needs to be measured separately between SA and data resource pools.

Channel busy ratio calculation for UEs in different resource allocation mode (Mode 1 or Mode 2)
Mode 1 and mode 2 are operated in different mode. It does not make sense that mode 1 measure mode 2 resources and mode 2 measure mode 1 resources as UEs in different type of mode is only operated in relevant resource pools (e.g., mode 2 UEs only operated in mode 2 resource pools). So we propose 
Proposal 3: For mode 1, only to measure CBR within mode 1 resource pools and for mode 2 only measure CBR within mode 2 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 1 and mode 2 would be useful..
For mode 1, eNB can measure CBR directly but this CBR measurement does not reflect the signal strength among UEs well. 
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. 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 1 and mode 2.
Proposal 5: CBR report could be triggered by event or eNB indication.

UE behavior on CBR measurement 
For Mode 1, CBR is measured for SA and data of mode 1 resources separately 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 2 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 2 UEs. For example, eNB could adjust mode resource pools if mode 2 UEs report CBR.
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.
Proposal 3: For mode 1, only to measure CBR within mode 1 resource pools and for mode 2 only measure CBR within mode 2 resource pools.
Proposal 4: UEs connected to eNB report CBR to eNB in both mode 1 and mode 2.
Proposal 5: CBR report could be triggered by event or eNB indication.
Reference 
[1] ETSI TS 102 687 V1.1.1

4

1
3GPP
