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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 provided a high-level view on procedure s for connection-based and connectionless communication modes. In this contribution, we discuss further the details of the broadcast D2D communication procedure.
2 Broadcast D2D Communication Procedures
Broadcast D2D communication involves at least a broadcasting device and a receiving device, but may also involve a node (e.g., eNodeB, cluster head (CH), or relaying device) providing control information to the broadcasting or receiving node. A wireless device should be able to participate in multiple D2D broadcast communication sessions in parallel as a broadcast receiver or as a broadcast transmitter and a broadcast receiver in at least one other broadcast communication session. However, the same wireless device cannot transmit and receive D2D-related transmissions in the UL spectrum in the same subframe.
Next, we describe procedures separately for a transmitting device and receiving device. A companion paper on resource allocation is in [2].
· Proposal 1: Consider for .D2D broadcast communication the transmitter and receiver procedures as described in Sections 2.1 and 2.2.
2.1 Broadcast transmitter procedures

In general, the broadcasting device may be any PS device with D2D capability and at the same time it may also act as a CH device or a relaying device for other devices in the area.
The following steps may be envisioned in the broadcasting device:

· Step 0: Obtain scheduling assignment, e.g.,

· Decide on a pre-defined configuration to use, or
· Receive from eNodeB, CH, or relaying device the control information with resources for scheduling assignment (unless pre-defined), which may also be preceded by transmitting to eNodeB or relaying device a request for scheduling assignment resources. 
The scheduling assignment, in addition to time-frequency resource indication for broadcast data transmissions, may also be complemented with some additional information such as maximum transmit power setting for broadcast transmissions. 
· Step 1: Transmit a periodic synchronization signal to support broadcast D2D communication.
· Step 2: Apply the scheduling  assignment for own transmissions and perform also Steps 2a and 2b:
· Step 2a: Transmit scheduling assignments associated with the broadcast data. The scheduling assignments may be transmitted on a broadcast data channel on time-frequency resources determined at Step 0. The scheduling assignments may be transmitted with a fixed pre-defined format (e.g., MCS). In addition to time-frequency resources for receiving broadcast data, the scheduling assignments may also be complemented by, e.g.

· Broadcast transmitter identity,

· Transmission format and MCS for the broadcast data to be received, etc.

· Step 2b: Transmit broadcast data on a broadcast channel, according to the scheduling assignment.
· Step 3: Stop transmitting the broadcast data.
· Step 4: Stop transmitting the synchronization signal.
2.2 Broadcast receiver procedures

The following corresponding steps may be envisioned in the receiving node:
· Step 0: Synchronize to one or more periodic synchronization signal for D2D communication to be able to obtain control information (e.g., scheduling assignments) for receiving data
A wireless device should be able to track more than one synchronization references.

· Step 1: Receive from the broadcasting device the scheduling assignment on time-frequency resources determined by a pre-defined D2D communication resource pool known to the receiver – see also Step 2a in the broadcast transmitter procedures above.

· Step 2: Receive broadcast data on a broadcast channel, according to the scheduling assignment.
2.3 An example of D2D broadcast transmitter – receiver interaction

Based on the broadcast transmitter and broadcast receiver procedures described in Sections 2.1 and 2.2, respectively, we illustrate an example of information flow for D2D broadcast communication in Figure 1.
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3 Applicability of the Broadcast D2D Communication Procedures to Different UE States

3.1 RRC_CONNECTED
When in RRC_CONNECTED state, a wireless device has an E-UTRAN RRC connection and network can transmit and/or receive data to/from UE, which may benefit also D2D communication, especially if D2D operation and cellular operation may take place in the device at the same time. Therefore, both the transmitter and receiver procedures described in Section 2 should be allowed when a device is in RRC_CONNECTED state.
3.2 RRC_IDLE

When in RRC_IDLE state, a wireless device can receive cellular broadcasted system information and paging as well as perform some basic mobility procedures. This principle applies to cellular communication. For D2D communication, while in RRC_IDLE, the UE should not be allowed to transmit but should be able to receive signals and channels related to D2D communication.
3.3 Out of coverage

When out of coverage, a wireless device is neither in RRC_CONNECTED nor in RRC_IDLE, and thus should be allowed to broadcast D2D-related messages.

· Proposal 2: for D2D communication, a wireless device should be able to perform the following in the UL spectrum:  transmit and receive (in different subframes) when in RRC_CONNECTED or out of coverage, and receive only when in RRC_IDLE or out of coverage.
4 Summary

Based on the discussion above, the following have been proposed:
· Proposal 1: Consider for .D2D broadcast communication the transmitter and receiver procedures as described in Sections 2.1 and 2.2.
· Proposal 2: for D2D communication, a wireless device should be able to perform the following in the UL spectrum:  transmit and receive (in different subframes) when in RRC_CONNECTED or out of coverage, and receive only when in RRC_IDLE or out of coverage.
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Figure 1: An example flow chart with D2D broadcast transmitter and receiver procedures.








