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Introduction
In RAN1 #86bis meeting, the following agreements were achieved [1]:
· Channel busy ratio (CBR) is defined for the congestion measurement over PC5 in V-UEs
· [bookmark: OLE_LINK9][bookmark: OLE_LINK10]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.
· [bookmark: OLE_LINK26][bookmark: OLE_LINK27][bookmark: OLE_LINK51][bookmark: OLE_LINK52]FFS whether additional separated measurement is needed for SA pool.
· [bookmark: OLE_LINK11][bookmark: OLE_LINK12]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 this contribution, the remaining issues about CBR measurements are discussed. 
Discussion
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2.1. [bookmark: _Ref457984035]Measurement for SA pool
In RAN1 #86bis meeting, CBR has been defined as the portion of sub-channels whose S-RSSI exceed a (pre-)configured threshold during the determined measurement interval. Whether additional CBR measurements on SA pool are needed is left for further discussion. 
In general, the SA and data resource pool in the same subframe can be (pre)configured with the following two cases:
1) [bookmark: OLE_LINK2][bookmark: OLE_LINK3]UE transmits SA and data in adjacent RBs, as shown in Figure 1.
[bookmark: OLE_LINK28][bookmark: OLE_LINK29][bookmark: OLE_LINK5][bookmark: OLE_LINK15]In this case, SA and data are allocated in the same sub-channel, and then the S-RSSI measurement of the sub-channel is for both SA and data. Therefore, additional CBR measurement in SA pool is not needed.


[bookmark: OLE_LINK70][bookmark: OLE_LINK71]Figure 1 UE transmits SA and data in adjacent RBs in the same subframe

2) [bookmark: OLE_LINK47][bookmark: OLE_LINK48]UE transmits SA and data in non-adjacent RBs, as shown in Figure 2.
In case that the SA and data are transmitted in non-adjacent RBs, the S-RSSI for SA sub-channel and data sub-channel can be measured separately. 
However, the objective of CBR measurements is to assess the system load, and apply the CBR measurements to congestion control or adaptive resource pools reconfiguration. Since the data sub-channel has 1-to-1 mapping relationship with SA sub-channel, we think that the CBR measurements in data pool can reflect the congestion level in SA pool. Therefore, additional measurement in SA pool is not needed. 


Figure 2 UE transmits SA and data in non-adjacent RBs in the same subframe

[bookmark: OLE_LINK8][bookmark: OLE_LINK13][bookmark: OLE_LINK1]Proposal 1: The additional CBR measurement in SA pool is not needed.

2.2. [bookmark: _Ref457984038]Measurement for pools:
In RAN1 #86bis, CBR measurements are defined as pool-specific and UE at least measure on the current transmission pool(s) for CBR measurements.
[bookmark: OLE_LINK21][bookmark: OLE_LINK22][bookmark: OLE_LINK53][bookmark: OLE_LINK54][bookmark: OLE_LINK55][bookmark: OLE_LINK56][bookmark: OLE_LINK6][bookmark: OLE_LINK7][bookmark: OLE_LINK38][bookmark: OLE_LINK59][bookmark: OLE_LINK60][bookmark: OLE_LINK61][bookmark: OLE_LINK30][bookmark: OLE_LINK31]If UE encounter the radio link failure, and want to reestablish the radio link. UE may use the exceptional pool for the radio link failure reestablishment. Because the duration of the exceptional pool for radio link failure reestablishment may last in seconds [3], and the duration of the exceptional pool for radio link failure reestablishment may be relatively longer than the working assumptions of measurement interval 100ms, thus we think that the CBR measurement in exceptional pool may introduce some benefits. Furthermore, sensing with SPS mechanism is employed for resource selection in exceptional pool [3], the sensing operation shall always perform in exceptional pool. No extra complexity is introduced due to CBR measurement in exceptional pool. Therefore, we suggest that the CBR measurement may be considered for the exceptional pool used for radio link failure reestablishment exceptional case.
[bookmark: OLE_LINK66][bookmark: OLE_LINK67][bookmark: OLE_LINK14]Proposal 2: The CBR measurement may be considered for the exceptional pool used for radio link failure reestablishment exceptional case.

[bookmark: OLE_LINK62][bookmark: OLE_LINK63]If the resource pools are configured as Figure 3, every zone is associated with a resource pool. The resource pools of zone A share the same time-frequency resource, and the resource pools of zone B is different from zone A but share the same time-frequency resource with another zone B.


[bookmark: _Ref465676534]Figure 3 Example of CBR measurements not suitable for zone scenarios

When UE1 of zone A want to measure both CBR of zone A and the entering zone B on the right, UE 1 will utilize the S-RSSI of sub-channels to judge the sub-channels occupied status. If zone A is not large enough, UE 1 cannot distinguish the measurement of the energy from zone B from the right or left because S-RSSI is based on the energy measurement. Thus, the CBR measurement results of entering zone B are not accurate to provide the congestion level. Furthermore, the CBR measurements results are further related with the location of UE, as shown in Figure 3, the CBR of zone B measured by UE1 are not really reflect the CBR in zone B, since UE1 is located at zone A. Therefore, we think network can control whether UE performs CBR measurement of the neighbor zones, for example, UE1 is located near the edge of zone B, network can configure the UE perform CBR measurement for zone B, even it is located at zone A.
[bookmark: OLE_LINK68][bookmark: OLE_LINK69][bookmark: OLE_LINK25]Proposal 3: For zoning scenarios, CBR measurements for pools are determined by the network configuration.


1. 
2. 
1.1. 
Conclusion
In this contribution, the remaining issues of the CBR measurement were discussed. The following proposals were made:
Proposal 1: The additional CBR measurement in SA pool is not needed..
Proposal 2: The CBR measurement may be considered for the exceptional pool used for radio link failure reestablishment exceptional case.
Proposal 3: For zoning scenarios, CBR measurements for pools are determined by the network configuration.

References
[1]. [bookmark: _Ref427008671][bookmark: _Ref427135890][bookmark: _Ref450640352]Draft Minutes 3GPP TSG RAN WG1 Meeting #86bis, RAN1 Chairman’s Notes;
[2]. [bookmark: _Ref465673434]Draft Minutes 3GPP TSG RAN WG1 Meeting #86, RAN1 Chairman’s Notes;
[3]. [bookmark: _Ref465753077]R2-165780, “Introducing V2V to TS 36.331”, RAN #73
image2.emf
SA

Data

Data 

subchannel

SA subchannel

SA

Data

Data 

subchannel

SA subchannel


oleObject2.bin
SA


Data


Data subchannel


SA


Data


Data subchannel


SA subchannel


SA subchannel



image3.emf
Zone B Zone A Zone B Zone A

UE 1


oleObject3.bin
Zone B


Zone A


Zone B


Zone A


UE 1



image1.emf
SA/Data pool

SA

Data

subchannel

SA

Data

subchannel


oleObject1.bin
SA/Data pool












SA


Data


subchannel


SA


Data


subchannel



