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Introduction
In RAN1#87 meeting [1], CBR (channel busy ratio) based congestion control has been discussed and some related agreements have been obtained as following: 

	RAN1#87 Agreements:
· A V-UE measures all the resource pools configured as transmission pools.
· FFS measurement on exceptional pools.
· It is up to RAN2 how to report multiple measurements.
· Adaptation of the allowed set of values of radio-layer parameters is supported for congestion control.
· Both eNB-assisted and UE autonomous transmission parameter (re)configuration are supported
· Transmission parameter (re)configuration based on CBR and priority are supported
· FFS which transmission parameters are (re)configured.
· FFS whether resource reselection is immediately triggered in the event of parameter adaptation
· Working assumption: The set of radio-layer parameters whose allowed values can be restricted by congestion control are the following:
· Maximum transmit power (including zero power transmission)
· Range on number of retransmissions per TB
· Range of PSSCH RB number (according to subchannel size)
· Range of MCS
· Maximum limit on occupancy ratio (CR_limit)
· FFS whether resource reservation interval needs to be included.
· Lookup table links CBR range with values of the transmission parameters for each PPPP
· Can be configured or preconfigured. Details up to RAN2. 
· Up to 16 CBR ranges are supported



Based on the agreements, some issues of eNB-assisted congestion control of PC5-based V2X are further discussed in this document.
Discussion
Some issues of congestion control
Channel congestion often occurs in V2X communication due to traffic jam. In order to reduce the impact of congestion, it has been agreed in RAN1 that the CBR based congestion control mechanism is induced in access layer for PC5 based V2X: 
· Make a lookup table which links CBR range with values of the transmission parameters for each PPPP
The network send the lookup table to UE, and UE determines corresponding transmission parameters by looking up table with its own measured CBR value and PPPP index of packet. However, it is found that the UEs may need to adopt different transmission parameters if they have different surrounding congestion environment even if they have same measured CBR level. Two typical scenarios are shown as follows:
Scenario1: No zone configured
When a traffic jam occurs, the measured CBR of UE near the jam center is usually higher than that of UE away from the jam center. For example, assuming UEs in Area C of Fig. 1(a) and Fig.1 (b) have same measured CBR level, however, the UE in Area B of Fig. 1 (a) is in medium congestion status due to the interference from Area A of Fig. 1 (a) which is in high congestion status and Area C of Fig. 1 (a), on the contrary, the UE in Area B of Fig. 1 (b) is in low congestion status. In order to reduce the channel congestion level of UE in Area B of Fig. 1 (a),  the UEs in Area C of Fig. 1 (a) should use more conservative transmission parameters (e.g. lower transmission power, lower the Tx rate etc.) than UEs in Area C of Fig. 1 (b). 
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Fig. 1 No zone scenario
Scenario2: Zone configured
When the zones are configured by cell, the same situation still can be found which is illustrated in Fig.2. Assume the V2X communication range is 300m, the length of each zone is 50 m, and the area A, area B and area C have the same zone ID and use the same resource pool. With the same reason analyzed above, the transmission parameter of UE in area C of Fig 2 (a) should be adjusted, while the transmission parameter of UE in area C of Fig 2 (b) do not need be adjusted.
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Fig. 2 Zone-configured scenario
Observation1：The UE in different areas should be configured with different lookup table according to its measured congestion level and surrounding congestion environment.
Proposed eNB-assisted congestion control
In order to solve the problems mentioned above, some eNB-assisted congestion control methods can be considered.
Configuration of UE-specific transmission parameters (e.g. lookup table) with dedicated signaling
In V2X communication, with the help of information reported by UEs (e.g. location, CBR, etc.), the network can determine which UEs require transmission parameter adjustment according to the UE reported CBR and the congestion status in neighboring regions of UE (e.g. the UEs in the area C of Fig.1(a) and Fig.2(a)). When the network side judges that the cell-level transmission parameters (i.e. cell-level lookup table) are not appropriate for a UE, the dedicated signaling can be adopted to configure UE-specific transmission parameters for this UE.
Proposal 1: The network configures UE-specific transmission parameter (e.g. lookup table) by dedicated signaling
Indication of UE-Specific transmission parameters 
It has been agreed that the lookup table is used by UE to determine its transmission parameters for congestion control. Based on above analysis, the network can configures UE with UE-specific transmission parameter according to UE’s channel congestion level and surrounding congestion environment.
In order to reduce signaling overhead, it is preferred to configure a separate ‘CBR offset’ value for UE with dedicated signaling instead of the whole lookup table. The ‘CBR offset’ value is used by the UEs to generate the lookup table of this region. For example, the CBR index which is used to retrieve the transmission parameter set by UE is calculated as: 
CBRI = CBRm + CBR offset,
where CBRm is the CBR index which is corresponding to UE measured CBR.
Proposal 2: A ‘CBR offset’ value is sent to UE for determine UE-specific transmission parameters.
Configuration of region-specific transmission parameters with broadcasting
Dedicated signaling based UE-specific transmission parameter configuration provide an available way for network to adjust the transmission parameter of UE according to channel congestion level and the congestion status in neighboring regions of UE. However, if there are lots of UE which need be configured UE-specific transmission parameters, the signaling (for both PDSCH and PDCCH) overhead may be too high if dedicated signaling is used. In the actual V2X environment, the channel congestion level and surrounding congestion status of a group of UEs concentrated in a certain region are usually similar. Therefore, the network can configure different congestion control regions (e.g. the area A, B, C in Fig1 and Fig2) according to the channel congestion level and surrounding congestion status. The UEs in the same congestion control region can be configured with the same transmission parameters by means of broadcasting signaling.  
Proposal 3: The network configures transmission parameters (e.g. lookup table, ‘CBR offset’) per congestion control region.
The method which has been approved for indicating the region of zone can be reused to configure congestion control region, except that a large value of ‘LongiMod’ and ‘LatiMod’ should be selected, since the region ID for congestion control region is preferred to be unique in a cell.
Conclusion
In this document, some issues of congestion control are analyzed and some methods are proposed for eNB-assisted congestion control. It is observed and proposed that:
Observation1：The UE in different areas should be configured with different lookup table according to its measured congestion level and surrounding congestion environment..
Proposal 1: The network configures UE-specific transmission parameter (e.g. lookup table) by dedicated signaling
Proposal 2: A ‘CBR offset’ value is sent to UE for determine UE-specific transmission parameters.
Proposal 3: The network configures transmission parameters (e.g. lookup table, ‘CBR offset’) per congestion control region.
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