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1 Introduction

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

Observations for further discussion at RAN1#75:
Control signalling contents on D2D link may include (depending on the scenario):

· resource allocation (within any available resources for D2D communication)

· MCS indication

· other items FFS

D2D resource configuration signalling is also needed…
Conclusions:

For transmission of control signalling on D2D link, FFS between: 

· Separate physical channel for control signalling, e.g. similar to PUCCH

· Multiplex control signalling into data channel, e.g. similar to UCI piggybacking on PUSCH, or at MAC level, or via DMRS. 

· FFS whether there could be only control signalling in this case

In [1], we provided a high-level view on broadcast control signaling for D2D communication, including aspects related to resources configuration. In this contribution, we discuss further the details of the broadcast D2D communication procedure.
2 D2D Broadcast Communication Procedure
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 transmitter of multiple sessions, or
· 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 at the same time.
The following steps may be envisioned in the broadcasting device:

· Step 0: Obtain grant indicating resources for D2D broadcast data
· Step 1: Transmit a periodic synchronization signal to support broadcast D2D communication.
· Step 2: Apply the scheduling assignment for own transmissions, i.e., transmit broadcast according to the scheduling assignment. Transmit scheduling assignments associated with the broadcast data.
· Step 3: Stop transmitting the broadcast data.
· Step 4: Stop transmitting the synchronization signal.
The following corresponding steps may be envisioned in the receiving node:
· Step 0: Synchronize to one or more periodic synchronization signals (D2DSS) and obtain broadcast control information carried by the associated PD2DSCH/PBCH [1], including, if available, the pointer to scheduling assignment resources for receiving data.
· 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 or as signaled at step 0.

· Step 2: Receive broadcast data on a broadcast channel, according to the scheduling assignment.
An example of the information flow for D2D broadcast communication is illustrated in Figure 1.


[image: image1]
Proposal: 

· Adopt the scheduling procedure indicated in Figure 1
3 Scheduling Assignments for D2D Broadcast Communication

In general, scheduling approaches may vary from fully static and uniquely pre-defined resource assignment to fully dynamic scheduling. Scheduling assignments (SAs), being a trade-off solution between flexibility and control overhead, provide a means of resource allocation as well as communicating the scheduling information.
3.1 Principles
Below we outline some principles for SAs which we propose for D2D communication:

· SA may be viewed as a pointer or a set of pointers to time-frequency resources (e.g., RBs, subframes, etc.) carrying the corresponding data; 
· SA may be transmitted periodically;
· SA carry a broadcasting device identity;
· SA may be decided autonomously by the broadcasting node (e.g., when out-of-coverage) or by the network (e.g., when in coverage or in partial coverage);

· SA can be transmitted on a physical shared direct data channel or on a dedicated control channel;

· When transmitted by the broadcasting device, SAs are transmitted on pre-defined time-frequency resources from a resource pool known to the receiver; 
· Redundant SAs may also be transmitted to increase SA detection probability;
· To receive SA, the receiving node needs to be synchronized with the broadcast transmitter.

3.2 Advantages

At least the following advantages with SAs may be envisioned:
· Little overhead and more resources left for data due to small amount of information to be carried by SAs

· Allowing for receiving data more energy efficiently, since only the resources indicated by SA need to be monitored

· Possibility to coordinate between cellular and D2D traffic in a resource-efficient way, since SA resources and data channel resources are configured by the network (for in-coverage broadcasting UEs)
· Possibility for efficient collision avoidanace on the data channels for out of coverage, since the potential broadcast transmitter may try to detect SAs from other transmitters and even determine the resources for the associated data transmissions.
Observation: 

· The use of scheduling assignments carried by the physical direct data channel is advantageous from a flexibility/performance trade-off
4 Summary

Based on the discussion above, the following have been proposed:
Proposal: 

· Adopt the scheduling procedure indicated in Figure 1
Observation: 

· The use of scheduling assignments carried by the physical direct data channel is advantageous from a flexibility/performance trade-off
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Figure 1: An example flow chart with D2D broadcast transmitter and receiver procedures.








