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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
At the RAN1 #88 meeting, congestion control was addressed, and definitions for CR/CBR were agreed [1]. We have identified a minor issue with the current agreements: under some conditions, the congestion control can create significant consecutive packet losses. In this contribution, we propose a simple fix to solve this issue. A CR is provided in companion contribution [2].
Discussion
In case of congestion, the following parameters can be adjusted by congestion control mechanism [3]: maximal transmit power, range of number of retransmissions, range of PSSCH RB number, range of MCS and maximum limit on occupancy ratio (CR_limit). Among the above parameters, only the number of retransmissions and the range of PSSCH RB number can affect the evaluation of CR. 
According to the agreement of RAN1 #88, CR is evaluated for each (re)transmission. In most cases, the time of (re)transmission is different from the time of resource (re)selection. 


Figure 1 Time relationship among resource resection, CR evaluation and packet transmission
If the CR is only evaluated for each (re)transmission while not evaluated at resource (re)selection, the transmission parameters selection will not be restricted by CR_limit. Once the parameters are selected, they are fixed for the entire reservation period, and it is not possible to modify them until the next reservation period. Consequently, the only possibility for the UE to meet the congestion control limits is to drop packets. 
Observation 1: Transmission parameters, such as number of retransmissions, number of PSSCH PRB, cannot be adapted according to congestion level if CR is only evaluated for each (re)transmission. The only method to control CR is packet dropping. 
An example of this behavior is shown in Figure 2. We assume that a =500 and b=499 to illustrate the problem. After 4 transmissions, congestion control mitigation kicks in. 


[bookmark: _Ref473053994]Figure 2. Illustration of continuous packet dropping

The CR is evaluated for each transmission. For the first packet transmission, the time for the CR evaluation is [n-500, n+499], so the following 4 transmissions opportunities (packet 2/3/4/5) will be included in the CR evaluation range. The UE will not anticipate that there is packet dropping in the following transmissions, and the following 4 transmissions exceeds the CR_limit no matter whether there is packet transmission within [n-500, n-1], therefore, the first packet will be dropped to fulfill the restriction of CR_limit. The same applies for all following packets until resource reselection occurs. 
Observation 2: Packet will be consecutively dropped if CR is only evaluated for each (re)transmission.
We believe that this was not the spirit of the RAN1 agreement. Fortunately, the problem can be easily solved. The CR can be evaluated at resource (re)selection, in addition to the currently performed evaluations. Thus, the number of dropped packets will be lower, given that a point in time, if the CR_limit threshold is not met, the UE can transmit. Thus, the consecutive packet loss problem will be mitigated.
 Proposal: Approve CR R1-1705128. 
Conclusion 
[bookmark: _Ref124589665][bookmark: _Ref71620620][bookmark: _Ref124671424]In this contribution, an issue with congestion control was described, and a simple solution given:
Observation 1: Transmission parameters, such as number of retransmissions, number of PSSCH PRB, cannot be adapted according to congestion level if CR is only evaluated for each (re)transmission. The only method to control CR is packet dropping.
Observation 2: Packet will be consecutively dropped if CR is only evaluated for each (re)transmission.
Proposal: Approve CR R1-1705128. 
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