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1. Introduction

At the last meeting, RAN2 held the first work item's discussion and achieved several agreements. As for the inter-cell discovery, RAN2 made a following agreement on D2D reception discovery resource pools [1].
	Agreements
0
The eNB may provide D2D reception discovery resources in SIB. These may cover resources used for D2D transmission in this cell as well as resources used in neighbour cells. (Details FFS)
[…]



On the other hand, RAN1 made a following agreement [2].
	Agreements:
· Confirm that a radio resource pool(s) may be provided by eNB for D2D UEs in SIB for discovery reception for Type-2B (if supported)
· FFS whether the common reception pool(s) or different reception pools for type 1 and Type-2B discovery

· UE is not required to decode neighboring cell SIB
· Mechanisms for Type-2B discovery

· a resource hopping mechanism following the resource allocation by eNB can be applied

· FFS details of resource hopping mechanism 

· Others FFS



In this contribution, we will investigate other aspects of inter-cell discovery and propose possible solutions, base on the above agreements.
2. Discussion

Regarding the synchronization among a serving cell and neighbouring cells, the following 2 deployments have been considered during the previous RAN2 meeting.
1. Synchronous deployment
For synchronous deployment, the serving cell is synchronized with the neighbouring cells, so that D2D UEs can perform inter-cell discovery transmission/reception by referring the synchronization signal transmitted from the serving cell. Therefore, the serving cell is not required to transmit additional information other than reception resource pools.

Synchronous deployment can be achieved by OAM and eNB implementation. For example, synchronous deployments may be assumed within each MBSFN area.
2. Asynchronous deployment

For the asynchronous deployment, the serving cell is not synchronized with the neighbouring cells, so that D2D UE in the serving cell is required to be synchronized with D2D UE in the neighbouring cell before performing the inter-cell discovery transmission/reception.
As for the inter-cell discovery, both types of deployment are assumed, therefore, inter-cell discovery should also be considered for both types of deployment.
For reducing the complexity, it is considered that a common scheme to perform inter-cell discovery should be introduced for both synchronous and asynchronous deployments. It is assumed the scheme can be classified based on whether or not D2D UEs perform direct synchronization with other D2D UEs for inter-cell discovery.
2.1. Direct synchronization with other D2D UEs (Alt.1)
With direct synchronization, the in-coverage D2D UE transmits D2DSS or receives D2DSS transmitted by D2D UE in the neighbouring cell before performing inter-cell discovery in order to be synchronized with D2D UE in the neighbouring cell. Since this scheme assumes direct synchronization with other D2D UEs, it does not matter whether or not the neighbouring cell is synchronized with the serving cell; therefore, this scheme is applicable for both synchronous and asynchronous deployments.
To achieve direct synchronization efficiently, the in-coverage D2D UE transmits D2DSS before transmitting the discovery signal to D2DUEs in the neighbouring cell. Similarly, the in-coverage D2D UE monitors D2DSS transmitted by D2D UEs in the neighbouring cell before receiving discovery signal from D2D UEs in the neighbouring cell. One of the drawbacks of this scheme is the increased interference among D2DSS transmissions within NW coverage. Therefore, further enhancement is needed to minimize the number of D2D UEs transmitting D2DSS for inter-cell discovery.

2.2. Indirect synchronization with other D2D UEs (Alt.2)
With this scheme, the serving cell should inform the in-coverage D2D UE of the neighbouring cell's timing in order to perform inter-cell discovery on the asynchronous deployment, so that the in-coverage D2D UE can perform inter-cell discovery transmission/reception without transmitting/receiving D2DSS irrespective of whether or not the neighbouring cell is synchronized with the serving cell. 
It is assumed that the neighbouring cell's timing can be provided to the serving cell by OAM as well as the neighbouring cell's reception resource pools. Therefore, the serving cell should provide this timing information to D2D UEs as well as the neighbour cells' reception resource pools.
Based on the descriptions of both alternatives above, RAN2 should consider which alternative should be adopted for inter-cell D2D discovery. 
Proposal 1 RAN2 should discuss which alternative should be adopted for inter-cell D2D discovery.
Proposal 2 If Alt.2 is agreed, the serving cell should provide timing information as well as reception resource pools.
3. Conclusion

The need to support inter-cell discovery is considered for both synchronous and asynchronous deployments. To reduce the complexities at both the UE and the eNB, it is suggested that a common scheme is used for both types of deployments. Two alternatives are provided using direct and non-direct synchronization schemes. We have the following proposals.
Proposal 1 RAN2 should discuss which alternative should be adopted for inter-cell D2D discovery.
Proposal 2 If Alt.2 is agreed, the serving cell should provide timing information as well as reception resource pools.
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