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1	Introduction
In order to reduce the probability of collision between UEs when the mode 2 resource pool is used by a transmitting UE, different mechanisms have been proposed such as listen-before-transmit. It’s likely that in Rel-12 only a random selection of resources will be used, and hence investigation into other approaches to keep collision to a minimum should be studied. 
In this paper we look at use of measurement reports, both from D2D UEs to the eNB in order that the eNB can manage the resource pool, and from UE to UE in order that transmitting UEs can be informed when there are collisions in order  to select a different resource.
2	Discussion
2.1 	Measurement report to eNB
The size of the resource pool might have to be changeable in some way – for example system information is updated to increase the resource pool size when there are a large number of UEs / high use of resources, whereas when there is low usage of resources it makes sense to decrease the size of the resource pool in order to free resources for regular uplink transmissions. 
For resource allocation mode 1, this is already secured because scheduling is controlled by the eNB. However for mode 2 operation where a resource pool is configured, the operator`s challenge is to know how to best define the size of this resource pool in order to provide enough resources to satisfy D2D communication needs.
The question is how the eNB knows if the resource pool for mode 2 operation is full or not? Some possible options are given below.
Option 1: A UE doing listen before transmit finds that there are no available resources in the mode 2 resource pool, indicates this to the eNB, e.g. during RRC Connection Establishment. However it is likely that listen before transmit will not be required in Rel-12 and rather the transmitting UE will randomly choose a resource, making it even more important that the eNB may change the size of the resource pool according to utilisation levels.
Option 2: Any UE monitoring resources for D2D reception monitors the resource block and reports the utilization level of the resource block, for example based on the number of occupied scheduling assignment resources. In this option the eNB can be provided with information to change and optimize the pool size. This could be done using traditional measurement control/report for UEs in RRC Connected and allows the NW to also know when the resource pool is under-utilised as well as when there are not enough reserved resources. 
Option 3: eNB monitors the radio traffic in the resource pool and can take action to changes it’s size.
· One potential issue could be that the eNB might not “hear” the traffic if the two devices are close to the cell edge or the transmitting UE is out of coverage. 
· This option avoids extra control signalling traffic, but it might miss some congestion situations which some UEs may be able to detect, which could be very bad for the public safety devices.
Proposal 1: In-coverage UE performing SA monitoring should be able to report D2D resource usage (e.g. percentage of occupied Scheduling assignment resources in a resource pool) within mode 2 resource pool to the eNB via measurement report.
The arrangement of resource pools by NW planning, and selection of different pools based on the coverage of the transmitting UE does not guarantee that an in-coverage receiving UE can receive the D2D transmission from an out of coverage transmitting UE unless the eNB always reserves all possible out-of-coverage resources for D2D use.
Assuming that this is not practical from a resource usage point of view, it should also be possible for an in-coverage UE to report to the eNB that D2D communication (and hence potential interference) has been detected, to improve reliability of D2D reception from out of coverage UEs, while also allowing optimisation of resource pool configuration by the eNB, for example making sure the in-coverage UEs are using different resources to those being detected from our of coverage devices.
Proposal 2: In-coverage UE performing SA monitoring should be able to report RSRQ/RSRP measurement within mode 2 resource pool to the eNB via measurement report.

2.2	Device to Device Measurement Report
In order to reduce the probability of collision/interference between different D2D broadcast transmitting UEs using mode 2 resource selection, a mechanism including listen-before transmit should be studied further. 
However it is likely in Rel-12 that only a radomization of resource selection would be introduced, in order to provide the simplest solution within the Rel-12 timeframe. Randomisation can provide reasonable performance assuming that there are enough resources provided within the resource pool for the number of UEs using the resource pool. The proposal 1 provides assistance to the network in order to manage the resource pool size. However there may be other cases whereby the receiving UE is out of coverage, when the D2D load reaches a peak and the resource pool cannot be further increased, or simply when the randomised resource selection results in collision.
Therefore, some form of reporting between UEs should be studied also. For example, a receiving UE may send feedback using D2D broadcast, including information on whether it has detected a high amount of interference in scheduling assignment or data resources. This allows a transmitting UE to select other resources, avoiding those which have been indicated to contain interference or collision.
One possible option is to include some measurement reporting using D2D broadcast communication. For example scheduling assignments reserved for indication of collision/interference in particular resources or sending more comprehensive measurement reports using communication resources (e.g. RRC message broadcast via D2D data resources).
Proposal 3: Introduce measurement reports sent via D2D communications resources to indicate resources where collision or interference has been detected.
3	Conclusion
Proposed agreements: 
1: In-coverage UE performing SA monitoring should be able to report D2D resource usage (e.g. percentage of occupied Scheduling assignment resources in a resource pool) within mode 2 resource pool to the eNB via measurement report.
2: In-coverage UE performing SA monitoring should be able to report RSRQ/RSRP measurement within mode 2 resource pool to the eNB via measurement report.
3: Introduce measurement reports sent via D2D communications resources to indicate resources where collision or interference has been detected.
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