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1 Introduction

In the updated V2X WID in RAN#73 [1], congestion control for PC5-based V2X is included as one of the objectives. Congestion control aims to secure each device’s reliable transmissions when congested by many of devices within a certain geographical area.
In the RAN1#86bis [2], congestion control related conclusions were agreed as follows:
	Agreement:
· Channel busy ratio (CBR) is defined for the congestion measurement over PC5 in V-UEs

· CBR is the portion of sub-channels whose S-RSSI exceed a (pre-)configured threshold observed during (working assumption: 100 ms).
· Only the sub-channels included in the resource pool are used for the measurement.

· FFS whether additional separated measurement is needed for SA pool.
· For a UE in Mode 3, the eNB indicates a set of resources on which the UE perform this measurement

· For a UE in Mode 4, the measurement is pool-specific.

· A UE measures at least on its current TX pool(s).

· FFS whether a UE measures on a pool which is not its current transmission pool.

· RAN1 will not optimize this measurement to address the case of multiple TX pools
· UE Reporting of CBR to eNB is supported

· Details up to RAN2 including any possible additional averaging at higher layer


In this contribution we discuss the RAN2 issues for congestion control of PC-5-based V2X.
2 Discussion
If there are too many transmissions within a certain geographical area, the load of traffic in this area increases. To avoid this kind of congestion, RAN1 agreed to introduce an AS layer based congestion control mechanism for PC5-based V2X. How eNB can use the Channel busy ratio (CBR) is the main point of the congestion control for PC5-based V2X. It is possible that the physical layer parameters can be adapted if eNB knows the congestion of the PC5 channels by CBR reporting of UEs. We think a higher MCS and transmit power, and the number of transmission per TB could be adapted, at least if increased congestion is detected. The detail restriction and parameter control will be considered by RAN1. 
Proposal 1: eNB can configure the adapted transmission parameters (e.g., MCS, number of occupied sub-channels, Tx power, number of RBs) when congestion is detected by CBR measurement report from UE.

However, if we use the eNB controlled congestion control, then eNB configure the range of multiple parameters (e.g. MCS, the number of PRBs and Tx power) and indicate this multiple parameters to the connected UEs. Further, in OOC scenario, this mechanism doesn’t work, so we also need to support RRC_IDLE UEs in mode 4. Therefore, UE autonomous congestion control should be introduced to support congestion control for all UEs. First, multiple sets of transmission parameters and threshold to distinguish the congestion can be (pre-) configured depending on the CBR measurement. Moreover, PPPP can be another dimension to be considered in congestion control. It is possible to reduce the signalling overhead by sharing same set of parameters for adjacent PPPPs. We think PPPP based congestion control should be considered in order to prioritize the high priority packets. eNB can configure multiple set parameters (e.g., threshold) based on PPPP and congestion level.
Proposal 2: UE autonomous congestion control should be supported.
Proposal 3: RAN2 is asked to discuss that eNB configure multiple sets of parameters based on PPPP and congestion level.
According to the RAN1’s agreement, CBR measurement reporting is only defined for V-UEs. However, we think that at least the P-UE supporting partial sensing should report the CBR measurement. It can also help to reduce the congestion of the P-UE and there are no technical requirements since RAN1 assumes sensing duration for congestion is 100ms (i.e., 100ms sensing will be possible for P-UE supporting partial sensing). Moreover, we think that P-UE supporting partial sensing should turn to use resources in PS-pool at least when the R-pool is congested if the CBR reporting for P-UE will be agreed.
Proposal 4: P-UE supporting partial sensing should support reporting CBR measurement.
There are two options that eNB can configure CBR measurement report, i.e., periodical and event triggering report. We think the periodic report is necessary for the case that eNB should know the periodic report in order to eNB properly control the congestion. It is caused by the fact that eNB has the role of the congestion control. Though CBR may be reported periodically, it is possible that the measurement is not required to be periodic, e.g. CBR is only measured before resource reselection. This is beneficial for UE’s power saving by implementation. For the event triggering report, it can also helpful for eNB can know the exact timing of congestion. In this case, UE need some threshold to compare with the CBR measurement. 
Proposal 5: RAN2 is asked to discuss that eNB can configure UE to report the CBR measurement periodically and/or event triggering method.
3 Conclusion

In this contribution we discuss the RAN2 issues for congestion control of PC-5-based V2X, and made conclusion about following proposals.
Proposal 1: eNB can configure the adapted transmission parameters (e.g., MCS, number of occupied sub-channels, Tx power, number of RB) when congestion is detected by CBR report from UE.

Proposal 2: UE autonomous congestion control should be supported.
Proposal 3: RAN2 is asked to discuss that eNB configure multiple sets of parameters based on PPPP and congestion level.
Proposal 4: P-UE supporting partial sensing should support reporting CBR measurement.
Proposal 5: eNB can configure UE to report the CBR measurement periodically and/or event triggering method.
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