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1
Introduction
ProSe Device to Device (D2D) study item is being actively discussed at RAN1 and RAN2 level. To enable D2D across cells inter-cell coordination is needed. This coordination requires that messages be exchanged on the X2 interface. In this contribution we discuss the level of coordination needed and the content of the messages that needs to be exchanged.

· In Section 2  we discuss the need for and the level of inter-cell coordination needed
· Section 3 discusses the content of messages that needs to be exchanged for coordination
· Section 4 concludes the contribution
2
Inter-cell Resource Coordination
Consider two devices that are associated with different (potentially neighboring) cells and are exchanging D2D signals. Such D2D signaling can be for synchronization, discovery or communication. An example of such device is shown in Figure 1 below. UE A and B are associated with different cells but are exchanging D2D signals.

Figure 1
A D2D transmission from A or B can interfere with WAN communication occurring on both the cells. A simple way of resolving this issue is by making the cells aware of each other’s D2D resources (i.e., resources used for D2D signaling). They can use this knowledge to avoid collision between WAN and D2D signaling thereby avoiding interference. This knowledge of each other’s D2D resources requires coordination across cells.

Observation 1: Inter-cell resource coordination is needed for managing the interference between WAN and D2D signaling.
A cell needs to know the D2D resources of not only all its neighbors but of other proximal cells if UEs associated those cells are within D2D range. An example such proximal cells is illustrated in Figure 2 below.


Proposal 1: Messages be defined for inter-cell resource coordination between 

Figure 2
Here A and B are associated with the cells that are not neighbors but can be in D2D signaling range of each other. In such a case cells need to be aware of not only each other’s D2D resources. A cell’s list of proximal cells can be configured by the operator.
Observation 2: Inter-cell resource coordination can be needed between cells that are not neighbors but are proximal with each other.

 To enable such inter-cell resource coordination messages need to be exchanged between proximal cells.

Proposal 1:Message exchange between proximal cells be used to enable inter-cell D2D signaling.

The level of coordination needed between cells depends on how the resources are allocated for D2D. If the resources for D2D signaling are allocated in a semi-static manner then the coordination does not need to be very delay sensitive. Whenever a cell changes its resource allocation it can inform its proximal cells of the change well before the actual change. This allows the messages being exchanged between cells to be not delay sensitive. An example of this is SIB allocation where cells changes are announced well before the actual change. 
Proposal 2: Messages exchanged between proximal cells need not be delay sensitive.
3
Message Content

The messages being sent by a cell need to contain the location of its D2D resources. Along with the location of resources other information may be needed. In our contributions [1][2][5] we propose that such information can be transmitted using SIBs. SIB based allocation is needed for D2D communication and discovery. We propose that cells can forward the SIB information to their proximal cells.
Proposal 3: Messages can contain the SIB information being transmitted by a cell for configuring D2D discovery and communication.

Since the message sent by a cell contains the location of resources used by the cell for D2D, the proximal cells that receive the message (and the UEs that are associated with those proximal cells) need to have a notion of the time of the cell. This is true for synchronous deployments where all cells have a common notion of timing. However for asynchronous deployment cells need to learn a rough notion of timing of their proximal cells. Messages need to be defined for exchanging such notion of timing.

Note that only a rough notion of timing needs to be exchanged. This will allow UEs in other cell to learn the rough location of resources used by the cell. This helps with power consumption by monitoring only at these times and locations. The exact location requires fine grained symbol level synchronization that can be achieved only through physical layer techniques. Such techniques are being discussed at RAN1 level [3][4].
Proposal 4: For asynchronous deployments to assist UEs in other cell to learn the rough location of resources used by the cell a message from a cell should contain rough notion of timing being used by the cell.
4
Conclusion

In this contribution we discussed the need and level of inter-cell coordination needed for enabling inter-cell D2D signaling. We also discussed the content of the message being exchanged between cells.

We made the following observations.
Observation 1: Inter-cell resource coordination is needed for managing the interference between WAN and D2D signaling.
Observation 2: Inter-cell resource coordination can be needed between cells that are not neighbors but are proximal with each other.

 We also made the following proposals.
 Proposal 1:Message exchange between proximal cells be used to enable inter-cell D2D signaling.

Proposal 2: Messages exchanged between proximal cells need not be delay sensitive.

Proposal 3: Messages can contain the SIB information being transmitted by a cell for configuring D2D discovery and communication.

Proposal 4: For asynchronous deployments to assist UEs in other cell to learn the rough location of resources used by the cell a message from a cell should contain rough notion of timing being used by the cell.
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