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1 Introduction
In this contribution we discuss the topic of congestion control We start by listing the relevant existing agreement.

At RAN1 #86bis[1] the following was agreed for Channel Busy Ratio:
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.

2 Discussion 
Now that the congestion metric has been defined the next step is to investigate how UE behaviour should adapt as a function of the congestion level (CBR). In particular, the expectation is that a UE, when the congestion level rises above some congestion threshold, reacts by reducing its own contribution to the congestion level. In ETSI ITS, this contribution is known as the “transmit ratio” and defined as “contribution to the CBR on a given radio channel caused by the transmissions of the ego ITS-S” [2].
Message priority should be taken into account when performing congestion control. For priority support, multiple thresholds on CBR should be configured by eNB or pre-configured by the network. For N priority values 
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(N=8 since priority is PPPP), with the larger value representing lower priority, N thresholds 
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can be configured for a resource pool. Since higher priority value requires smaller traffic load in a resource pool, 
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Proposal 1: Congestion thresholds are (pre)configured per PPPP value. 
When, as a consequence of congestion level exceeding the congestion threshold for the given message priority, a UE needs to reduce its own contribution to congestion it has the following options:

· Reduce the message transmission rate; this can be accomplished by
· Reducing the message generation rate; and/or

· Dropping messages.
· Reduce the number of HARQ transmissions;
· Reduce the transmit power;
· Decrease the number of occupied subchannels by increasing MCS.
In the ETSI ITS framework, DCC (Distributed Congestion Control) is a cross-layer function, it spans the facilities, networking & transport and access layers of the ETS ITS station reference architecture [2]. In particular, for reducing the message transmission rate, the Cooperative Awareness (CA) service in the facilities layer will reduce the CAM message generation rate if the CBR increases [3]. On the other hand, there is no reduction in DENM message generation rate as a function of CBR. 
In general, it is preferable to reduce the message transmission rate in the higher layer rather than dropping messages in the lower layer; in the ETSI framework, this will be the case for CAM messages; however, for DENM messages, which are usually repeated periodically as long as the condition triggering them holds, it may be necessary to drop messages in the access layer.
Hence we propose:
Proposal 2: Consider dropping PC5 transmissions if the resource pool is considered congested.
3 Conclusions

Proposal 1: Congestion thresholds are (pre)configured per PPPP value. 


Proposal 2: Consider dropping PC5 transmissions if the resource pool is considered congested.
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