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1 Introduction

The following has been agreed in RAN1#74 regarding D2D broadcast communication:

· RAN1 to follow the guidance from RAN plenary

· Focus on broadcast D2D communication for the public safety use case, on the understanding that basic groupcast and relay functionality (for network-UE relay case) is supported by broadcast D2D communication
· Broadcast D2D communication definition

· no closed loop physical layer feedback is used (may be revisited)

In [1], we describe our view on broadcast D2D communication. In this contribution, we provide more details on resource allocation for D2D broadcast communication.
2 Resource Allocation for D2D Broadcast Communication
As described in [1], obtaining the information about the resource allocation for D2D broadcast communication is a part of the D2D broadcast communication procedure. 
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A broadcast transmitter may acquire the information about the broadcast transmissions scheduling from another node such as a coordinating node, which may be needed e.g. for more coherent operation with a cellular system but also in interference coordination between D2D transmitters and between D2D and cellular transmissions. An alternative, e.g., out of coverage, is that the broadcast transmitter itself determines the D2D broadcast transmission configuration. In this case, such D2D broadcast transmission configuration may be uniquely pre-defined or it may belong to a set of pre-defined configurations from which the broadcast transmitter would have to select one configuration.
A broadcast receiver needs the information about the broadcast transmissions scheduling to be able to successfully receive the broadcast data it is interested in. The information necessary for the broadcast receiver to determine the broadcast transmissions scheduling is received from the broadcast transmitter.
2.1 D2D communication resource pool

To make the D2D resource allocation flexible enough and at the same time to keep signalling overhead at a reasonable level, it is proposed to employ a pre-defined D2D communication resource pool which is known at the receiver, i.e., a pool of resources for scheduling assignments. 
The broadcast receiver would obtain a scheduling assignment indication from the D2D communication resource pool from the broadcast transmitter, e.g., on a broadcast data channel or on a control channel, and based on the scheduling assignment indication would determine the resources for the corresponding broadcast data transmissions. 
The broadcast transmitter would provide the scheduling assignment to the broadcast receiver, and itself it would either select the scheduling assignment autonomously (e.g., when out of coverage) from the pool or would receive the scheduling assignment from the coordinating node. Employing a coordinating node for coordinating resources for D2D communication could be beneficial for dense deployments of devices capable of D2D communication when there is a high probability of mutual interference for neighbour broadcast transmitters or non-negligible interference between D2D and cellular transmissions. The coordination in such scenarios should be based on resource availability for D2D communication and interference estimation or prediction.
The scheduling assignment may be transmitted with a fixed pre-defined format and MCS, decided by RAN1 based on the amount of the information it would have to contain and the amount of resources that can be available for the scheduling assignment. The same transmission scheme may be used for the scheduling assignment and broadcast data transmissions.
The time-frequency resource indication for the broadcast data transmissions in the scheduling assignment may be complemented also with other information. For example, when transmitted by the controlling node, this additional information may be, e.g.,
· Maximum transmit power used for D2D communication (for transmitting scheduling assignments to broadcast receivers and/or for transmitting the broadcast data).
When transmitted by the broadcasting device, the additional information may include, e.g.,

· Broadcast transmitter identity 
· Transmission format and MCS for the broadcast data to be received by the broadcast receiver.
· Proposal 1: Agree on using D2D communication resource pool with a pre-defined set of scheduling configurations, one of which is selected for each broadcast transmitter and conveyed in the scheduling assignment associated with the broadcast data from the corresponding broadcast transmitter.
· Proposal 2: Only devices that are out of coverage are allowed to autonomously select a scheduling assignment for D2D broadcast communication from the D2D communication resource pool.

3 Resource Allocation When Out of Coverage
When an intended broadcast receiver is out of coverage and cannot be reached by a broadcast transmission of a broadcast transmitter, the coverage may be extended by employing a relaying device. The relaying device may relay the scheduling assignment information and/or the broadcast data to the out-of-coverage broadcast receivers. An example of such a relaying device is a cell-edge UE which may act as a D2D relay to aid D2D discovery and D2D communication in inter-cell and partial network coverage scenarios.
· Proposal 3: A D2D relaying device should be able to relay also the control information such as scheduling assignments for D2D communication.

4 Summary
The following has been proposed in this contribution:
· Proposal 1: Agree on using D2D communication resource pool with a pre-defined set of scheduling configurations, one of which is selected for each broadcast transmitter and conveyed in the scheduling assignment associated with the broadcast data from the corresponding broadcast transmitter.

· Proposal 2: Only devices that are out of coverage are allowed to autonomously select a scheduling assignment for D2D broadcast communication from the D2D communication resource pool.

· Proposal 3: A D2D relaying device should be able to relay also the control information such as scheduling assignments for D2D communication.
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Figure 1: An example flow chart with D2D broadcast transmitter and receiver procedures [1].








