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1. Introduction

In RAN1#86bis meeting, the following agreements [1] are achieved on congestion control:

	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


RAN4 needs to study the related requirements for this measurement. In this contribution, we will discuss the channel busy ratio requirements.
2. Discussion
For congestion control, the channel busy ratio (CBR) was introduced by RAN1 to reflect the congestion level of a PC5 carrier. CBR is measured based on the S-RSSI measurement results of sub-channels and defined as the portion of sub-channels whose S-RSSI exceed a (pre-)configured threshold observed during the measurement period. Since UE shall support to report the CBR to eNB, the related requirements shall be defined in order to guarantee the reliability of CBR measurement.
Proposal 1: The measurement requirements of channel busy ratio shall be defined, including measurement period and measurement accuracy.
The CBR measurement is pool-specific. Only the sub-channels included in the resource pool are used for the measurement. The resource pool is indicated by a set of contiguous sub-channels and a set of valid subframes for V2X sidelink transmission. Hence, the number of RSSI samples available for the measurement varies greatly and depends on the resource pool configuration. Obviously, the more the number of S-RSSI samples, the more reliable the CBR measurement.

Observation 1: The reliability of CBR will depend on the number of sub-channels for S-RSSI measurement during measurement period.
Figure 1 illustrates three cases of S-RSSI measurement. By comparing scenario A and scenario B, in the case of the same S-RSSI measurement error, the CBR measurement in scenario B can be observed correctly with a higher percentage due to a larger gap between the real S-RSSI value and the threshold. Even though the gap between real S-RSSI and the threshold of case B is same as the gap of case C, the CBR measurement in case C may be wrong due to large S-RSSI measurement error. Hence, the measurement accuracy of CBR depends on the S-RSSI measurement accuracy as well as the gap between the real S-RSSI value and the threshold.
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Figure 1: Channel busy ratio measurement examples
Observation 2: The measurement accuracy of CBR will depend on the S-RSSI measurement accuracy and the gap between the configured threshold and the absolute S-RSSI value.
3. Conclusions

This contribution provides further analysis on channel busy ratio requirements for V2X. The following proposals and observations are given: 
Proposal 1: The measurement requirements of channel busy ratio shall be defined, including measurement period and measurement accuracy.
Observation 1: The reliability of CBR will depend on the number of sub-channels for S-RSSI measurement during measurement period.
Observation 2: The measurement accuracy of CBR will depend on the S-RSSI measurement accuracy and the gap between the configured threshold and the absolute S-RSSI value.
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