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1   Introduction
RAN1 discussed congestion control for PC5-based V2X and some agreements with regard to CBR measurement were reached in RAN1#86bis and RAN1#87 meeting. In RAN2#96 meeting, an email discussion is raised with regard to CBR measurement and reporting based on the RAN1 agreements although RAN2 has not discussed CBR related issue online yet [1]. In this contribution, we discuss the detailed signalling design for CBR measurement and reporting from RAN2 aspect. 
2   Discussion
As we know, CBR is defined in RAN1 for the congestion measurement over PC5 in V-UEs and CBR is the portion of sub-channels whose S-RSSI exceed a (pre-)configured threshold observed during 100 ms. CBR measurements for Mode 3 and Mode 4 UE were discussed in RAN1. And there are still the following issues which needs RAN2 study. We would discuss these issues one by one.  
· Issue 1: CBR measurement/reporting configuration
· Issue 2: CBR measurement/reporting on exceptional pool
· Issue 3：CBR reporting for IDLE UE
2.1   Issue 1: CBR measurement/reporting configuration
It was agreed in RAN1#86bis meeting that the measurement is pool-specific for a UE in Mode 4. 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. For a UE in Mode 3, the eNB indicates a set of resources on which the UE perform this measurement. And it is agreed in RAN1#87 meeting that a V-UE measures all the resource pools configured as transmission pools. In our view, mode 3 UE shall perform CBR measurement at least on all the configured transmission resource pools which may includes multiple resource pools on different frequencies. 
Observation 1: Mode 3 UE shall perform CBR measurement at least on all the configured transmission resource pools which may includes multiple resource pools on different frequencies.
Another question is whether the adjustment of radio-layer parameters for mode 3 UE is triggered by eNB or by UE. If eNB triggers the adjustment, the eNB should be able to reconfigure the radio-layer parameters based on the CBR measurement report from V-UE. In this case, it requires the V-UE report the CBR measurement results once the measured CBR changes beyond the current CBR range. As we know, up to 16 CBR ranges are supported in the mapping table among CBR range, PPPP, a set of radio-layer parameters as agreed in RAN1 [2]. It means that multiple CBR triggering event should be defined to support the above CBR report. For UE triggered adjustment, UE may obtain the mapping table with CRB range, PPPP and the corresponding radio layer parameter sets from eNB and then check which set of radio layer parameters should be used based on its current measured CBR. Compared with eNB triggered adjustment, the UE triggered adjustment can reduce a lot of CBR report overhead and could ensure that the UE adopt appropriate radio layer parameters timely based on the CBR measurements. Therefore, it is suggested that UE triggered autonomous adjustment of the radio-layer parameters is used for mode 3 V-UE. 
On the other hand, if the carrier of the scheduled resource pool is overloaded, mode 3 V-UE still need to report the CBR measurement results to the eNB. In this way, the eNB could be aware of the utilization status of the transmission resource pool(s) of the mode 3 UE and re-configure the less overloaded V2X carrier for scheduled resource allocation. 
Proposal 1: UE triggered autonomous adjustment of the radio-layer parameters is used for mode 3 V-UE.
Observation 2: Mode 3 V-UE could reports the CBR measurement results to the eNB. The eNB could re-configure the less overloaded V2X carrier for scheduled resource allocation based on the CBR reporting.
With regard to mode 4 UE, the UE shall perform CBR measurement at least on the transmission resource pool which corresponds to the UE’s currently located zone. And mode 4 UE should autonomously choose the appropriate radio layer parameters based on the configured mapping table as well as its measured CBR and PPPP of packets. On the other hand, when the resource pool is overloaded or less-loaded, mode 4 UE in RRC_CONNECTED state should report the CBR measurement results to the eNB. In this way, the eNB could be aware of the utilization status of the mode 4 resource pool and may adjust the size of the resource pool. 
For the zone based transmission resource pool configuration, it is not necessary for the UE to perform CBR measurement and reporting of the transmission resource pools corresponding to other zones. Since the other zones may be far away from UE, the CBR reports of these transmission resource pools are trivial. Alternatively, if the V-UE is performing pre-sensing on the resource pools used for zones in proximity, the UE could also report the CBR measurement results of these zones to the eNB.
Proposal 2: Mode 4 UE shall perform CBR measurement and reporting at least on the transmission resource pool which corresponds to the UE’s currently located zone.
Proposal 3: Mode 4 UE should autonomously choose the appropriate radio layer parameters based on the configured mapping table as well as its measured CBR and PPPP of packets.
Observation 3: Mode 4 UE in RRC_CONNECTED state could report the CBR measurement results to the eNB. In this way, the eNB could be aware of the utilization status of the mode 4 resource pool and may adjust the size of the resource pool.
Generally speaking, the CBR measurement configuration is consist of S-RSSI threshold and mapping table among CBR range, PPPP, a set of radio-layer parameters. According to the RAN1 agreement [2], the mapping table among CBR range, PPPP, a set of radio-layer parameters should be configured per each pool and it could be UE specific or cell specific. The S-RSSI threshold shall also be configured UE specific or cell specific. The eNB could configure the mapping table and S-RSSI threshold by both RRC dedicated signalling and SIB. However, there is no agreement that the S-RSSI threshold should be configured per pool yet. Considering that the S-RSSI threshold is only used for the UE to determine whether the measured sub-channel is busy or not, various V2X resource pools could share the same S-RSSI threshold. In our view, there seems no enough motivation to configure the S-RSSI threshold per pool. 
Observation 4: In order to be aligned with RAN1 agreements, the mapping table among CBR range, PPPP, a set of radio-layer parameters should be configured per pool.
Observation 5: Considering that the S-RSSI threshold is only used for the UE to determine whether the measured sub-channel is busy or not, various V2X resource pools could share the same S-RSSI threshold and the configuration of the S-RSSI threshold per pool is not needed.
2.2   Issue 2: CBR measurement/reporting on exceptional pool
As we know, it is agreed in RAN2#96 meeting that the V-UE is always mandated to do sensing on the normal tx pool, when the UE is configured for mode 4. If the sensing results are not yet available the UE shall use the exceptional pool. And there is working assumption that when selecting resources from the exceptional pool, the UE only uses random selection. That means there is no sensing before resource selection from the exceptional pool if the working assumption is adopted and the resource collision probability in the exceptional pool is larger than that in normal pool. In our view, it is beneficial that congestion control mechanism is also used on the exceptional pool in order to reduce the potential resource collision. V-UE could autonomously choose the appropriate radio layer tx parameters associated with the corresponding CBR range and PPPP value if the mapping table is configured for the exceptional pool. In addition, if the eNB could obtain the CBR measurement results of the exceptional pool, the eNB could also adjust the size of the exceptional pool, e.g. expand the exceptional pool if it is detected overloaded. 
Proposal 4: CBR measurement and report could be used on the exceptional pool in order to reduce the potential resource collision.
On the other hand, as we know, the exceptional pool is used temporary only for exceptional cases, e.g. RLF, RRC reconfiguration, IDLE UE RRC connection setup. The UEs in exceptional cases may be not able to report the CBR measurements to the eNB, e.g. when the UE detects RLF, during the UE is performing RRC connection setup procedure. Considering these cases, the eNB could configure other RRC_CONNECTED UEs to perform CBR measurement on exceptional pool and report CBR measurement results to the eNB. 
Proposal 5: The eNB could configure RRC_CONNECTED UEs not in exceptional cases to perform CBR measurement on exceptional pool and report CBR measurement results to the eNB.
2.3   Issue 3：CBR reporting for IDLE UE
It is still FFS whether IDLE UE is required to perform CBR reporting. In our view, it is not suggested that IDLE UE establish RRC connection just for CBR reporting. However, it would be beneficial if the eNB could be aware of the utilization status of the resource pool for IDLE UE, e.g. the eNB could adjust the size of the resource pool based on the CBR measurement results. In our opinion, the eNB could configure RRC_CONNECTED UE to perform CBR measurement on the resource pool used by RRC_IDLE UE and report CBR measurement results to the eNB. 
Observation 6: It is beneficial if the eNB could be aware of the utilization status of the resource pool for IDLE UE, e.g. the eNB could adjust the size of the resource pool based on the CBR measurement results.
Proposal 6: The eNB could configure RRC_CONNECTED UE to perform CBR measurement on the resource pool used by RRC_IDLE UE and report CBR measurement results to the eNB.
3   [bookmark: OLE_LINK1][bookmark: OLE_LINK2]Conclusion
In this paper, we discussed the detailed signalling design for CBR measurement and reporting from RAN2 aspect And we have the following observations and proposals:
Observation 1: Mode 3 UE shall perform CBR measurement at least on all the configured transmission resource pools which may includes multiple resource pools on different frequencies.
Proposal 1: UE triggered autonomous adjustment of the radio-layer parameters is used for mode 3 V-UE.
Observation 2: Mode 3 V-UE could reports the CBR measurement results to the eNB. The eNB could re-configure the less overloaded V2X carrier for scheduled resource allocation based on the CBR reporting.
Proposal 2: Mode 4 UE shall perform CBR measurement and reporting at least on the transmission resource pool which corresponds to the UE’s currently located zone.
Proposal 3: Mode 4 UE should autonomously choose the appropriate radio layer parameters based on the configured mapping table as well as its measured CBR and PPPP of packets.
Observation 3: Mode 4 UE in RRC_CONNECTED state could report the CBR measurement results to the eNB. In this way, the eNB could be aware of the utilization status of the mode 4 resource pool and may adjust the size of the resource pool.
Observation 4: In order to be aligned with RAN1 agreements, the mapping table among CBR range, PPPP, a set of radio-layer parameters should be configured per pool.
Observation 5: Considering that the S-RSSI threshold is only used for the UE to determine whether the measured sub-channel is busy or not, various V2X resource pools could share the same S-RSSI threshold and the configuration of the S-RSSI threshold per pool is not needed.
Proposal 4: CBR measurement and report could be used on the exceptional pool in order to reduce the potential resource collision.
Proposal 5: The eNB could configure RRC_CONNECTED UEs not in exceptional cases to perform CBR measurement on exceptional pool and report CBR measurement results to the eNB.
Observation 6: It is beneficial if the eNB could be aware of the utilization status of the resource pool for IDLE UE, e.g. the eNB could adjust the size of the resource pool based on the CBR measurement results.
Proposal 6: The eNB could configure RRC_CONNECTED UE to perform CBR measurement on the resource pool used by RRC_IDLE UE and report CBR measurement results to the eNB.
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