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1. Introduction
Two modes of communication resource allocation were agreed in RAN1#76 with potential relation between the mode change and the “coverage” as follows:

Agreements:
· From a transmitting UE perspective a UE can operate in two modes for resource allocation:
· Mode 1: eNodeB or rel-10 relay node schedules the exact resources used by a UE to transmit direct data and direct control information
· FFS: if semi-static resource pool restricting the available resources for data and/or control is needed
· Mode 2: a UE on its own selects resources from resource pools to transmit direct data and direct control information
· FFS if the resource pools for data and control are the same
· FFS: if semi-static and/or pre-configured resource pool restricting the available resources for data and/or control is needed
· D2D communication capable UE shall support at least Mode 1 for in-coverage

· D2D communication capable UE shall support Mode 2 for at least edge-of-coverage and/or out-of-coverage

· FFS: Definition of out-of-coverage, edge-of-coverage, in-coverage

With regard to the communication mode change, RAN1 received the following LS from RAN2 [1]:
“During normal operation, the UE only changes between mode 1 and mode 2 if it is configured by the eNB to do so. If the UE is instructed to use mode 1, there may be exceptional cases where the UE is allowed to use mode 2 temporarily. The UE considers itself to be in exceptional case while T311 or T301 is running and may use mode-2 resources provided by the current cell. Further details (e.g. exit condition from exceptional cases are FFS).”
This contribution discusses the remaining issues of the coverage definitions.
2. Discussion
By the RAN2 agreement in [1], an in-coverage UE may use mode 2 according to the eNB configuration and any change between mode 1 and 2 will be handled by the corresponding RAN2 procedure. This implies that no further RAN1 discussion is necessary in terms of the communication mode change.
One remaining issue with regard to the “coverage” definition in RAN1 is how to align the resource pool between in-coverage UEs and out-coverage UEs. This resource pool alignment is necessary main for the following two reasons:

1) An in-coverage UE may not listen to D2D in some subframes (e.g., not included in the D2D resource pool configured by the network). So, if an out-coverage UE transmits D2D signal in a subframe in which an in-coverage UE is not listening, that D2D signal cannot be delivered to the in-coverage UE. To avoid this situation, D2D transmission of an out-coverage UE needs to be limited to a set of subframes in which the in-coverage UEs are participating in D2D reception.

2) In TDD partial coverage scenarios, uncontrolled D2D transmission from an out-coverage UE severely interferes with DL reception at an in-coverage UE located at the cell edge. This may lead to poor DL performance and even RLF in the in-coverage UE as discussed in [2]. To avoid this situation, D2D transmission of an out-coverage UE needs to be limited to a set of UL subframes in TDD partial coverage scenarios.
As an out-coverage UE has no way to obtain the resource pool information from the eNB signaling, a D2D link between an in-coverage UE and an out-coverage UE should be used. An in-coverage UE receives from the eNB the information on the transmit resource pool to be used by out-coverage UEs, and it forwards the information to out-coverage UEs by using D2D link. We note that an out-coverage UE within the D2D range from an in-coverage UE is likely to be synchronized to the network timing by prioritizing the D2DSS transmitted from that in-coverage UE, so only the resource pool configuration message needs to be signaled.
3. Conclusion
This contribution discussed the remaining details of the coverage definitions for D2D communication. The discussion is summarized in the following proposal:
Proposal: In partial coverage scenarios, a resource pool forwarding mechanism is supported such that an in-coverage UE forwards the information on the transmit resource pool to be used by out-coverage UEs. Out-coverage UEs D2D transmissions should be limited to a subset of UL subframes in which the network allows D2D operations.
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