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1 Introduction
In the RAN1 #86bis meeting, the following agreements were made [1].

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
· Send LS to RAN2/4 to inform this agreement.

In previous meetings, the congestion measurement metric over PC5 was defined as CBR. There are still some FFS regarding the details of CBR measurement. In this contribution, we discuss the remaining details of CBR measurement. After that, we also discuss how to adjust the radio parameters based on the CBR measurement result.

2 Discussion
2.1  Remaining details of CBR measurement
One of the remaining issues of CBR measurement is whether additional separated measurements are needed for the SA pool. To resolve this issue, consideration needs to be given to those cases where there is a difference between the congestion level of the SA region and the data region.
For example, for the non-adjacent resource pool configuration case, the data region sometimes becomes congested due to an increase of data traffic and the SA region has still some space to transmit signals. In this case, eNB may be able to adjust the resource pool configuration based on SA CBR information. However, it can be assumed that there is high correlation between SA and data traffic. eNB can estimate SA CBR based on the data CBR. In addition, since non-adjacent resource pool configuration has limited flexibility for adjustment of resources (e.g., due to the sequential one-to-one association between an SA candidate resource and a sub-channel in the associated data pool), it can also be assumed that SA CBR cannot be used effectively for adjustment of resource pool configuration. 
For the case of adjacent resource pool configuration, a sub-channel consists of SA and data resources and the SA and data region can be overlapped. That means SA CBR is also included in the measurement result of CBR. In addition, SA and date overlapping configuration has some flexibility to mitigate the resource utilization gap between SA and data. In this case, resource pool reconfiguration would not be required.
Given the above considerations, additional measurement for SA pool would not be utilized effectively.

Proposal 1: Additional separated measurement is not needed for SA pool.


The other remaining issue is whether a UE measures on a pool which is not its current transmission pool in mode 4. In our view, such operation is necessary at least for the P2V communication. 
In the last meeting, CBR was defined only for V-UEs, which means the CBR measurement of P-UEs has not been specified yet. Even if P-UEs can measure CBR, power consumption of CBR measurement is big concern for P-UEs. 
When shared resource pool operation between P-UEs and V-UEs is used, V-UEs can measure the CBR and P-UEs can also use this information. However, when dedicated resource pool operation is used, P-UEs have no way to know the CBR because nobody can measure the CBR. For such cases, if it is permitted that V-UEs can measure on a pool that is not their current transmission pool, V-UEs may provide CBR information for P-UEs even though V-UEs don’t operate any transmission on that resource pool.
To support this operation, the measurement gap concept can be considered as a candidate solution for V-UEs. The measurement gaps can be configured for V-UEs by eNB to measure the CBR on a pool that is not V-UEs’ current transmission pool.

Proposal 2: The operation that V-UEs measure on a pool which is not its current transmission pool in mode 4 should be supported.


2.2   UE behavior
2.2.1 Adjustment of radio parameters
In order to alleviate the congestion problem in terms of congestion control, the following radio parameters related to transmission can be considered to be adjusted:
· Max transmission power
· Number of retransmission
· MCS range
· Number of PRB

In addition to these parameters, we think that it is also beneficial to adjust some other radio parameters, such as the parameter which is used to ensure remaining candidate resources after Step2 and the parameter related to resource reservation.
In a congested network, because there are many transmitter UEs, the occurrence of (re)selection at the same TTI becomes relatively frequent. Therefore, the existence of more transmitter UEs will cause resource collisions. In order to mitigate this problem, it is necessary that the candidate resources for transmission should be sufficient for multiple transmission UEs to avoid collision of resource selection in the same TTI. Therefore, it is better that the number of candidate resources after Step 2 can be adjusted according to the congestion level.
Furthermore, since UEs can reserve resources for future transmission, there would be relatively more transmitter UEs suffering from the continuous collision problem in the congested situation. We think this problem may be alleviated by restricting the range of i for resource reservation, and the range of counters for resource reselection.

Proposal 3: It is beneficial that the parameter which is used to ensure remaining candidate resources after Step2 and the parameters related to resource reservation can be also adjusted according to the congestion level.


2.2.2 Setting of radio parameters
In terms of the setting of radio parameters to be adjusted, two methods can be considered. The first method is that UEs receive the indication of adjustment of each radio parameter according to congestion level and set the configuration one by one. The second method is that eNB preconfigures for UEs a table including a set of adjustment indications according congestion level. And then UEs adjust the radio parameters based on their own congestion level by measurement results or indication from eNB. 
For the first method, it may not be necessary to do pre-configuration. But it may cause large signaling overhead in cases where more than one radio parameter needs to be adjusted. Additionally, in a network where the congestion level varies often, the signaling will also be frequent.
For the second method, a mapping table between the congestion level and the adjustment of a set of radio parameters need to be (pre)configured. An example is shown in table1. The overhead of configuration signaling can be reduced, because only the congestion level needs to be indicated to UEs.


[bookmark: _Ref462936293]Table 1: The example of adjustment pattern
	Congestion level 
	Adjustment of a set of radio parameter

	1
	Max Tx powerP1; nr of retx restriction n1; nr of PRB range n1_PRB; MCS range m1; nb of remaining resources after Step 2; Range of i [0,1,…R1]; Reselection counter range[5,6,..,C1]

	2
	Max Tx powerP2; nr of retx restriction n2; nr of PRB range n2_PRB; MCS range m2; nr of remaining resources after Step 2; Range of i [0,1,…R2]; reselection counter range[5,6,..,C2]

	…
	…



For UEs sending measurement reports regarding congestion level to eNB, it would be better to send the congestion level for radio parameter adjustment because the signaling overhead is relatively small. Therefore, it is better to use the second method for the configuration of adjustment of radio parameters. 

Proposal 3: It is better to configure a mapping table between the congestion level and the adjustment indication of a set of radio parameters. The details of the mapping table are FFS.


3 Summary
In this contribution, the following proposals are made:

Proposal 1: Additional separated measurement is not needed for SA pool.
Proposal 2: The operation that V-UEs measure on a pool which is not its current transmission pool in mode 4 should be supported.
Proposal 3: It is beneficial that the parameter which is used to ensure remaining candidate resources after Step2 and the parameters related to resource reservation can be also adjusted according to the congestion level.
Proposal 3: It is better to configure a mapping table between the congestion level and the adjustment indication of a set of radio parameters. The details of the mapping table are FFS.
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