
3GPP TSG RAN WG1 Meeting #86 bis

R1-1608909
Lisbon, Portugal 10th - 14th October 2016
Source:
OPPO
Title:
UE measurement based congestion control 
Agenda Item:
7.2.1.5.1
Document for:
Discussion and Decision
1 Introduction
One of the major differences of Release-12/13 D2D traffic to Release-14 V2V traffic is that, PS (public safety) traffic load is not likely to be very heavy while V2V traffic may be very heavy in some condition, e.g, dense density of vehicles.  For mode-2, all resource is selected autonomously in the UE side. Thus, if there are very heavy load for a resource pool, the consequence congestion/collision will be very harmful for V2V service. While for Release-14 V2V discussion, how congestion/collision can be avoided is always the key topic for mode-2 resource selection/reselection. In RAN1-85 meeting, there are initial agreements on the congestion level measurements:

· A measurement metric is specified to reflect the congestion level of a PC5 carrier, e.g., similarly to the channel busy ratio defined in ETSI. 
· This measurement is available to higher layers in the UE.

· FFS whether the measurement can be reported to eNB.

· FFS the details of the measurement and the UE behavior, for example:

· The principle to drop PC5 transmissions as a function of this measurement and priority is supported.

· The radio adjusts radio parameters (max tx power, nr of retx restriction, MCS range restriction, nr of PRBs restriction) as a function of priority and this measurement.

· Packets with different priorities are transmitted on the same resource pool
 Therefore, we discuss UE sensing based congestion control for mode-2
2 Discussion 
In RAN1-84bis meeting, series of agreements are made on UE sensing [1]. Based on SA decoding and energy measurement, a UE can construct a resource map that which resources are available and which are unavailable. Then UE can select suitable resource within the available resource. Also using the same way, a UE can estimate the ratio of occupied resource/total resource. This ratio is meaningful because if this ratio is very high, it is very likely that many UEs are competing with the limited resource and thus collision is very likely to happen. Therefore this ratio can represent the V2V resource load from UE perspective. 
In RAN1-85, a measurement metric is agreed to specify the congestion level and such measurement is available for UE high layer. For network coverage, UE reporting on this resource pool load can help eNB maintain the resource pool. For example, if eNB observes resource pool overloaded from UE reporting, eNB can allocate more resource to the resource pool. Or eNB can offload the V2V traffic from PC5 interface to UU interface. To minimize the potential report number, a threshold can be set: if UE observing the load is above the threshold, UE reports to eNB.
Proposal 1: For in-coverage, UE reports observing resource pool load to eNB when the UE observing resource load is above a threshold

For OOC case, UE behavior to control the congestion is important because it is the only way that congestion can be managed. For out-of-coverage, if a UE observes the high load above a threshold, this UE can intentionally adjust its sending behavior to avoid/ease the congestion. For example, this UE can drop some packets according to probability or priority. 
Proposal 2: For OOC, UE can drop some packets according to probability or priority when the UE observing resource load is above a threshold
3 Conclusions
In this contribution, we discuss the UE sensing based congestion control and with following proposals:
Proposal 1: For in-coverage, UE reports observing resource pool load to eNB when the UE observing resource load is above a threshold
Proposal 2: For OOC, UE can drop some packets according to probability or priority when the UE observing resource load is above a threshold
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