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Discussion
1. Introduction
In SID [1], the objective related to RAN3 was denoted as follows.

1) Identify and evaluate options, solutions and enhancements to the LTE RAN protocols within network coverage [RAN2 primary, RAN3 secondary]:
a) to enable proximal device discovery among devices under continuous network management and control, 
b) to enable direct communication connection establishment between devices under continuous network management and control,  
c) to allow service continuity to/from the macro network
In this contribution, we investigate the problem which may be occurred when radio resources are used in inter-cell device-to-device (D2D) discovery and D2D direct communication involving a) and b), and propose one possible solution for the problem.
2. Discussion

Discovery and communication for D2D were defined in the D2D study item as follows [2].
D2D Discovery: a technique for two UEs in proximity of each other to detect each other presence.

D2D communication: a technique for two or more UEs in proximity of each other to communicate with each other (either directly or through the network or through relays).
In D2D communication, D2D discovery is not a required step for groupcast and broadcast communication [3]. For D2D discovery and communication, it was assumed that D2D operates in UL spectrum (in the case of FDD) or UL subframes of the cell giving coverage (in the case of TDD except when out of coverage).
D2D UEs can transmit/receive discovery messages in RRC_IDLE state as well as in RRC_CONNECTED state. For D2D discovery design, following two types of discovery mechanisms for radio resource allocation were identified:

· Type 1: a discovery procedure where resources for discovery signal transmission are allocated on a non UE specific basis

· Note: Resources can be for all UEs or group of UEs

· Type 2: a discovery procedure where resources for discovery signal transmission are allocated on a per UE specific basis

· Type 2A: Resources are allocated for each specific transmission instance of discovery signals

· Type 2B: Resources are semi-persistently allocated for discovery signal transmission

2.1 Problem in inter-cell discovery or communication

[image: image1.emf]Cell A Cell B

UE2

UE1

Discovery subframe(s)

Uplink subframes

Cell A

Cell B

Discovery message 

transmission


Fig 2-1. Inter-cell discovery scenario
It is assumed that there are two UEs in different cells and synchronous cells deployments as shown in Fig 2-1. When UE1 has a role of transmission, it sends discovery message and UE2 receive it. The transmission from UE1 can be received by one or more UEs like UE2. In Fig 2-1, discovery subframe(s) means resources for discovery signal transmission which are allocated by each cell according to a discovery procedure i.e. Type 1 or Type 2. Therefore, in order to recognize discovery signal a UE sends, receiving UE should know the position of discovery subframe(s) through the cell on which it camps. When discovery subframe(s) allocated by Cell A and B are located differently, if Cell A and B do not know discovery subframe(s) of Cell B and A respectively, UE2 who camps on Cell B should search uplink subframes of Cell B including discovery subframe(s) to receive discovery signal transmitted by UE1. If UE2 is especially RRC_IDLE state, in order to find discovery signal, it has to consume a lot of energy. Also, because cell B applies uplink scheduling for UEs within its coverage to discovery subframe(s) of Cell A, uplink signals of UEs who camp on it affect discovery signal from UE1 as interference. Thus, at worst, UE2 may not receive discovery signal of UE1. This problem may be similarly occurred in case adjacent cells allocate radio resource for D2D communication on uplink subframes.

Proposal 1: It is proposed to consider the problem that UEs in adjacent cells may not receiving discovery or communication signal in inter-cell discovery or communication.
In order to resolve problem mentioned above, one possible solution is to inform neighbouring cell(s) of information for resources allocated for discovery or communication e.g. discovery or communication subframe(s). In the following case, information related to discovery or communication may be provided.
· When D2D supportable cells are firstly deployed
· When D2D supportable cell changes resources for discovery or communication

When to apply proposed solution, in Fig 2-1, since Cell B can be aware of discovery subframe(s) of Cell A, it does not perform uplink scheduling in discovery subframe(s). Also, UE2 know discovery subframe(s) of Cell A through Cell B which it camps on. Therefore, even though UE2 is RRC_IDLE state, it can find discovery signal transmitted from UE1 and minimize energy consumption since UE2 search discovery subframe(s) informed by Cell B only.
Proposal 2: It is proposed to inform neighbouring cell(s) of information for resources allocated for discovery or communication.
3. Conclusion
In this contribution, problem which may be caused in case of D2D discovery or communication in inter-cell was discussed. The following proposals are suggested to RAN3:
Proposal 1: It is proposed to consider the problem that UEs in adjacent cells may not receiving discovery or communication signal in inter-cell discovery or communication.
Proposal 2: It is proposed to inform neighbouring cell(s) of information for resources allocated for discovery or communication.
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