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1. Introduction
The configuration of resource pools for D2D communication for both Scheduling Assignments (SAs) and data has been discussed during previous RAN2 meetings, and the following agreements have been reached regarding transmission resources
· The SA resource pool used for transmission when the UE is in coverage is not known to the UE if Mode 1 resource allocation is used. Instead the eNode B schedules the resource to use for SA transmission
· The SA resource pool used for transmission when the UE is in coverage is configured by the eNode B via RRC if Mode 2 resource allocation is used (FFS if dedicated or broadcast)
· The eNode B may provide in SIB a mode 2 resource allocation transmission resource pool that authorised UEs may use while in IDLE
· As baseline, the SA resource pool used for transmission when the UE is out of coverage is pre-configured
However, there remains the issue of interference between D2D transmissions from out of coverage devices and regular E-UTRAN transmissions. If UEs in coverage were allowed to forward resource pool information to those devices just outside the coverage area this interference could be avoided.
The following agreement has been reached in RAN1 [1]

· PD2DSCH (Physical D2D Synchronization Channel)  is specified at least for indication of out of coverage D2D transmit resource pool or D2D frame number

This document discusses forwarding the resource pool information on the PD2DSCH to minimize interference between out of coverage D2D transmissions and legacy transmissions within coverage.
2. Discussion

Public Safety UEs will have preconfigured resource pools for transmission of D2D SAs and data for use while out of coverage. If these out of coverage UEs transmit on these preconfigured resource pools near cell boundaries then interference between the D2D transmissions and in-coverage legacy transmissions could have a negative impact on communications within the cell.
If D2D enabled UEs within coverage forwarded the D2D resource pool configuration to those out of coverage devices near the cell boundary, then the out of coverage UEs could restrict their transmissions to the resources specified by the eNode B and therefore minimise interference with legacy transmissions in coverage. RAN1 have agreed that the PD2DSCH is specified for indication of D2D transmission resource pool or D2D frame number, and it is suggested that RAN2 agree that resource pool configuration forwarding from in coverage UEs to out of coverage UEs should be allowed.

Proposal 1. UEs in coverage may forward the resource pool configuration to UEs out of coverage on the PD2DSCH.

Proposal 2. Out of coverage UEs receiving forwarded resource pool configuration information should restrict their D2D transmissions to the resources indicated in the forwarded configuration.
If this is allowed then there would need to be some restrictions placed on the use of this function, regarding frequency of transmission and which in-coverage UEs would be allowed to forward this information. One possibility is that the eNode B instructs certain UEs to forward this information. However the eNode B will have no knowledge of the presence of out of coverage UEs and may instruct a UE to forward resource pool configuration needlessly. The following agreements were reached at RAN1#77 [1]

· 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 eNode B
· D2DSSue_oon: A set of D2DSS sequence(s) transmitted by UE when the transmission timing reference is not an eNode B
· FFS: If multi-hop is supported

· When UE is out of coverage and detected a D2DSS in D2DSSue_net, 

· FFS: whether UE transmits a D2DSS in D2DSSue_net or in D2DSSue_oon or neither
If RAN1 agree at their next meeting that an out of coverage UE detecting a D2DSS in D2DSSue_net will transmit a D2DSS in D2DSSue_oon, as we have suggested in a document submitted to RAN1 [2], those UEs in coverage receiving the synchronisation signal will be able to identify that the source of the signal is an out of coverage device. Therefore a more suitable alternative would be for in coverage UEs to listen for a D2DSS in D2DSSue_oon and only upon receiving a synchronization signal in this group should an in coverage UE consider forwarding the resource pool configuration information. 
Proposal 3. An in coverage UE should only forward resource pool configuration information if a synchronization signal in the group D2DSSue_oon, indicating the presence of an out of coverage device, is received.

NOTE: this proposal is only applicable based on suitable decisions being made by RAN1.

This would not eliminate all potential interference, as not all UEs will become synchronization sources and therefore there may be some out of coverage UEs near the cell border that would not be visible to in coverage UEs. 

Upon receiving this D2DSS, the UE could either inform the eNode B and await instructions or autonomously make the decision to forward the resource pool configuration information. Informing the eNode B would allow for the possibility of a large group of in coverage UEs in a small area receiving the synchronization signal and being able to forward the resource pool configuration details, and would allow the eNode B to manage the number of in coverage UEs forwarding this information.
Proposal 4. Upon receiving a D2DSS in the group D2DSSue_oon, the UE should inform the eNode B and await instructions.

The frequency of transmission should also be considered. Very frequent forwarding of the resource pool configuration would waste resources, whereas allowing the eNode B to specify the frequency of these transmissions would provide greater network control. However, depending on the agreements reached in RAN1 regarding the PD2DSCH, specification of the frequency of transmission may not be required as the frequency of transmission would be restricted by the RAN1 specification of the PD2DSCH.
It is possible that not all operators would wish to enforce the rule that UEs just outside the coverage area should transmit only on the eNode B configured Mode 2 resource pool. Therefore the simplest option is for an eNode B to instruct UEs within coverage to forward the resource pool configuration information only if the eNode B wishes all receiving out of coverage UEs to use this resource pool. If an out of coverage UE receives resource pool configuration information on the PD2DSCH it should be required to restrict transmissions to this pool.
Proposal 5. An out of coverage UE receiving resource pool configuration information forwarded by an in-coverage UE on the PD2DSCH should restrict D2D transmissions to within this resource pool.
3. Conclusion
This document has discussed the issue of providing the in-coverage resource pool to those UEs just outside the coverage area in order to minimize interference. The following proposals have been made
Proposal 1. UEs in coverage may forward the resource pool configuration to UEs out of coverage on the PD2DSCH.

Proposal 2. Out of coverage UEs receiving forwarded resource pool configuration information should restrict their D2D transmissions to the resources indicated in the forwarded configuration.

Proposal 3. An in coverage UE should only forward resource pool configuration information if a synchronization signal in the group D2DSSue_oon, indicating the presence an out of coverage device, is received.

Proposal 4. Upon receiving a D2DSS in the group D2DSSue_oon, the UE should inform the eNode B and await instructions.

Proposal 5. An out of coverage UE receiving resource pool configuration information forwarded by an in-coverage UE on the PD2DSCH should restrict D2D transmissions to within this resource pool.
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