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1. Introduction
While in coverage, although resources for both D2D Discovery and Communication will be provided by the network, the eNode B will only have control over the resources in the pools dedicated to allocated resources. Those resource pools configured for the UEs to select resources autonomously will be available to authorized UEs and the eNode B will be unable to accurately judge resource usage, possibly leading to inefficient use of resources or collisions. 
This document will discuss allowing UEs to report resource usage to the eNode B, in order to allow adjustment of the resource pool to the most efficient configuration.
2. Discussion
Both D2D Discovery and in coverage D2D Communication will support two types of resource allocation methods; firstly the UE will be able to request resources from the eNode B and secondly the UE will be able to autonomously select resources from a pool provided by the eNode B. The resource allocation method that requires a UE to request resources from the eNode B will allow network control of the resources. However the autonomous selection of resources, known as Type 1 resource allocation for D2D Discovery and Mode 2 resource allocation for D2D Communication, will result in the eNode B being unable to assess the utilization of the resources, meaning that the resource pools provided may either be under-utilized or collisions will occur. Under-utilization of a resource pool, while being an inefficient use of resources, would not have any negative impacts on either D2D Discovery or Communication; however, congestion of the resource pools would result in devices being unable to discover or communicate with one another effectively. 

UEs in RRC_IDLE will be allowed to transmit and receive discovery messages in RRC_IDLE. It was agreed at RAN2#85bis [1] that for these IDLE UEs

· The eNode B may provide a Type 1 transmission resource pool in SIB. UEs that are authorized for D2D Discovery use these resources in IDLE. 

· The eNode B may indicate in SIB that it supports D2D but does not provide transmission resources. UEs need to enter RRC Connected in order to request D2D transmission resources.
As the UEs will be using the resources in the Type 1 resource pool while in RRC_IDLE, the eNode B will have no way of knowing the utilization of the resource pool in different areas of the cell. It would be beneficial in terms of resource management if the eNode B could change the Type 1 resource pool configuration to correspond to usage, so it would be helpful if UEs could report the number of discovery messages received on resources in the Type 1 resource pool.
Proposal 1. ProSe enabled UEs should report the number of UEs discovered within the Type 1 resources to the eNode B.
This information could be transmitted to the eNode B on certain specified occasions, for example when the UE enters RRC_CONNECTED. Alternatively the eNode B could request this information from some UEs to control the amount of information received.
The same reasoning applies to the resource pool configuration provided by the eNode B for D2D Communication; additionally, although collisions between discovery messages may increase discovery time, D2D Communication will be used by Public Safety users meaning that collisions within the Communication resource pool could have severe negative consequences. Therefore management of the Mode 2 resource pool configuration should have higher priority than the Type 1 Discover resource pool.

Proposal 2. Due to Public Safety use, management of the Mode 2 Communication resource pool should take priority over management of the Type 1 Discovery resource pool.

Proposal 3. ProSe enabled Public Safety UEs should report usage of the Mode 2 resource pool to the eNode B.
It was agreed at RAN1#77 [2] that
· The set of D2DSS that can be transmitted by a UE is divided into two groups:
· D2DSSue_net: A set of D2DSS sequence(s) transmitted by UE when the transmission timing reference is an eNB
· D2DSSue_oon: A set of D2DSS sequence(s) transmitted by UE when the transmission timing reference is not an eNB
· When a UE is out-of-coverage and a D2DSS in D2DSSue_net is detected:
· FFS: whether UE transmits a D2DSS in D2DSSue_net or in D2DSSue_oon or neither
If RAN1 agree that an out-of-coverage UE does not transmit a D2DSS in D2DSSue_net, as we have suggested in a document submitted to RAN1#78 [3], then in coverage UEs near the cell edge will be able to identify which D2DSS are being transmitted by in coverage UEs and which are being transmitted by out of coverage UEs. Reporting the number of out of coverage synchronization signals to the eNode B may be helpful for resource planning. It is suggested in [4] that the resource pool configuration for use in-coverage should be forwarded to those UEs just outside the coverage area using the PD2DSCH (Physical D2D Synchronization Channel). The eNode B would have knowledge of the number of D2DSS in D2DSSue_oon via reporting by in-coverage UEs and could therefore gain approximate knowledge of the number of UEs just outside coverage who may be using the Mode 2 resource pool configured by the eNode B. This knowledge would only be approximate as it has been agreed in RAN1 that not all UEs will become a synchronization source.
Proposal 4. ProSe enabled UEs should report the detection of a D2DSS in D2DSSue_oon to the eNode B.
3. Conclusion
This document has discussed the possibility of UEs reporting resource pool usage for those pools provided for autonomous resource selection (Type 1 for D2D Discovery and Mode 2 for D2D Communication) to the eNode B. The following proposals were made:
Proposal 1. ProSe enabled UEs should report the number of UEs discovered within the Type 1 resources to the eNode B.
Proposal 2. Due to Public Safety use, management of the Mode 2 Communication resource pool should take priority over management of the Type 1 Discovery resource pool.

Proposal 3. ProSe enabled Public Safety UEs should report usage of the Mode 2 resource pool to the eNode B.

Proposal 4. ProSe enabled UEs should report the detection of a D2DSS in D2DSSue_oon to the eNode B.
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