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Introduction
In RAN1#86bis meeting [1], CBR (channel busy ratio) was discussed and agreed as below: 

	RAN1#86bis Agreements:
· 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 RAN2 LTE V2X conference call 2 [2], some agreeable proposals are made as below:

	Agreeable proposals:
1. The eNB should be able to configure the UE with a mapping table for each tx pool
2. The UE should be configured with S-RSSI threshold. FFS if is per tx pool.  FFS how the signaling is done.  
3. The eNB configures the UE with mapping table and S-RSSI thresholds by both RRC dedicated signaling and SIB
4. One CBR measurement is reported for SA and Data pool for adjacent case 
5. FFS if CBR is reported separately for SA pool and Data pool for non-adjacent case.  FFS if S-RSSI threshold is configured separately.   FFS if both SA and Data pools CBR measurements have to be reported, can we report them in the same RRC message, do we need separate events for each.



However RAN2 did not have a chance to discuss CBR measurement and reporting for resource pool used by RRC_IDLE UEs in detail during the conference call. So, We’d like to further discuss the issues in this contribution.

Discussion

Following the V2X operation specified in [3], the V2X sidelink transmission resource pool(s) for idle mode is configured by eNB, and UE is able to perform mode 4-based resource selection with the TX pool(s) in idle mode. If there are a few transmitting UEs in idle mode, then congestion ratio of the resource pool(s) configured for idle mode is not high as Figure 1 (left one). But as Figure 1 (right one) the resource pool of idle mode can be congested by many transmitting UEs in idle mode. 
For that case, CBR measurement and reporting should be available for resource pool(s) in idle mode. 


Figure 1. Congestion status in idle mode (ex. due to change status from connected mode to idle mode)

The RRC_IDLE UE should be able to measure channel busy ratio (CBR) for the TX pool(s) in idle mode. The eNB may configure a mapping table for each TX pool which includes resource pool(s) used by RRC_IDLE UEs. The RRC_IDLE UE can perform CBR measurement for TX pool and use the mapping table for the corresponding TX pool. 

Observation 1: RRC_IDLE UEs should be configured with the mapping table for TX pool(s) in idle mode. 
Proposal 1: the eNB should configure UE with the CBR measurement including at least TX pool used in idle mode. 

UE already measured on resource pool for idle mode to use the mapping table. Accordingly, the CBR measurement result on TX resource pool for idle mode is available to be reported, and the eNB is efficiently able to configure resource pools based on the CBR reporting.
For RRC_IDLE UE the CBR reporting in periodic manner does not have to be required. The eNB should configure event-triggered reporting to RRC_IDLE UE, and the same event-triggered CBR reporting configuration for RRC_Connected should be applied for RRC_IDLE. It is up to UE to trigger the CBR reporting aligning with DRX cycle.

Proposal 2: the CBR event-triggered reporting should be configured for RRC_IDLE UE. 
Proposal 3: the same CBR reporting configuration for RRC_Connected should be applied for RRC_IDLE.


Conclusions
In conclusion, we propose to agree the followings for CBR measurement and reporting in V2X:

Observation 1: RRC_IDLE UEs should be configured with the mapping table for TX pool(s) in idle mode. 
Proposal 1: the eNB should configure UE with the CBR measurement including at least TX pool used in idle mode. 
Proposal 2: the CBR event-triggered reporting should be configured for RRC_IDLE UE. 
Proposal 3: the same CBR reporting configuration for RRC_Connected should be applied for RRC_IDLE.
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