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1 Introduction
At the last RAN2 meetings (RAN2#84) progress was made on D2D communication. The following points have been agreed to date [1].
	Agreements
1
UEs in-coverage and out-of-coverage need to be aware of a resource pool (time/frequency) for D2D communication reception.

FFS how UEs are configured with the reception pool.

FFS how transmission resources are handled/allocated.


In this contribution, we study how to configure the transmission/reception resource pool for out-of-coverage UEs with the centralized solution. First, we study the configuration of transmission/reception resource pools. Next we will introduce how the cluster head manages and configures the Tx/Rx resource pools. 
In this contribution, “Group” or “communication group” indicates a service group such as a police service group or fire fighter service group. A cluster head is a coordinator of radio resource in a geographic area.  The cluster head may also be a member UE of a group, and may be a synchronization source simultaneously.
2
Issues with D2D transmission/reception for OOC
In the out-of-coverage area, no network is available to configure the UEs’ transmission/reception pool. One possible way is that the UEs can be pre-configured with the transmission/reception resources. How to pre-configure the resource pool needs FFS.
Proposal 1: The transmission/reception resources for out-of-coverage D2D UEs can be pre-configured. How to pre-configure should be FFS.
According to the TR 36.843, PS device-to-device ProSe discovery and communication can be operated:

· on PS ProSe specific carrier;
· on a carrier which is also used for LTE cellular networks.

An out-of-coverage UE does not know whether the other members in its communication group are out-of-coverage or in-coverage and it does not know exactly where/when to receive the D2D packets from other members. Therefore, if there is no other information then for the out-of-coverage UEs, the reception resource pool should be pre-configured to include all the possible radio resources. In that case, the resource pool size could be very large. Searching a large resource pool for potential D2D transmissions, would consume significant processing resources on the D2D UE, and a large amount of power.   
Observation 1: For out-of-coverage scenario, the pre-configured resource pool for D2D reception could be very large, so that high processing capability of the D2D UE is needed and large power consumption is expected.
3
Configuration of transmission/reception resources
To handle the issue raised in Observation 1, the OOC UE should be provided with a smaller resource pool to receive the D2D transmissions of its group.
We will introduce how the cluster head configures the transmission/reception pools to minimize the reception resource pool.
3.1
Configuration of transmission resource pool
For interference coordination, it is simple and efficient if neighbouring clusters use orthogonal transmission resource. This means that a cluster in the OOC area will only use a part of the total OOC transmission resources pool. The cluster head can select the transmission resource pool and allocate the resource to the other UEs in the cluster. With this solution, there should be no collisions among neighbouring clusters.
Proposal 2: For interference coordination, it is assumed that an OOC cluster of D2D UEs will use partition of the total OOC transmission resource pool, and the resource partition neighbouring clusters should be different.
Some mechanisms should be used to ensure that adjacent cluster heads will select different transmission resource pools. For example, if a cluster head does not sense any other surrounding D2D UEs using the specific resource pool, it can select to use that resource pool.
Proposal 3: How the cluster head coordinates the transmission resource pools with its neighbouring clusters is FFS.
The OOC D2D UE will take the following steps to transmit packets.  
· Step 1: The D2D UE sends the resource request in a scheduling request channel, e.g. PRACH. 
· Step 2: The cluster head detects the resource request, and allocates transmission resources to the D2D UE. The transmission resource is allocated from the transmission pool selected by the cluster head. The cluster head could allocate specific resource to the UEs of one communication group, in order to minimize the reception pool of the UE. 
Proposal 4: The cluster head will allocate resources from the transmission pool to the D2D UEs in the cluster upon request.
3.2
Configuration of reception resource pool
For the configuration of the reception resource pool, we should consider the following scenarios:

· S1: all the UEs in a group are located in the coverage of the same OOC cluster.
· S2: the UEs in a group span over multiple OOC clusters.

· S3: the UEs in a group span over LTE cells and OOC clusters.

For S1, all the UEs in the group will transmit packets in the transmission pool of the serving cluster. Thus the reception pool of the UEs only needs to cover the transmission pool of the serving cluster.
For S2, the UEs in the group could transmit packets in the transmission pools of multiple clusters. Thus the reception pool of these UEs needs to cover the combined transmission pools of the different clusters.

For S3, the UEs in the group could transmit packets in the transmission pools of the OOC clusters and the LTE cells, thus the reception pool of the UEs needs to cover the combined transmission pools of the OOC clusters and the LTE cells.

Observation 2: The reception pool of an OOC D2D UE only needs to cover the transmission pools of some OOC clusters or LTE cells which serve the UE’s group.
To minimize the reception pool of the OOC D2D UEs, a cluster head needs to inform its adjacent cluster heads or LTE eNBs about which groups it is serving. The cluster head would also needs to get information about served groups from other cluster heads or LTE eNBs. According to the information about groups served by the other cluster heads/cells, and the group ID of the D2D UE, the cluster head can configure the reception pool of its served D2D UEs. How the cluster heads and LTE eNBs exchange the information of transmission pool is FFS.
Proposal 5: In order to reduce the size of the reception pool of D2D UEs, a cluster head will configure the reception pool to its served D2D UEs according to information of groups served by other cluster heads/cells. 
4
Conclusion
In this contribution, we discussed how to configure the reception resource pool and how to allocate the transmission resources to the out-of-coverage D2D UEs. Firstly, we find an issue in Observation 1.

Observation 1: For out-of-coverage scenario, the pre-configured resource pool for D2D reception could be very large, so that high processing capability of the D2D UE is needed and large power consumption is expected.
We proposed a solution how to transmission and reception resource pools to the D2D UEs to handle the issue. We have the following solutions.

Proposal 1: The transmission/reception resources for out-of-coverage D2D UEs can be pre-configured. How to pre-configure should be FFS.
Proposal 2: For interference coordination, it is assumed that an OOC cluster of D2D UEs will use partition of the total OOC transmission resource pool, and the resource partition neighbouring clusters should be different.
Proposal 3: How the cluster head coordinates the transmission resource pools with its neighbouring clusters is FFS.
Proposal 4: The cluster head will allocate resources from the transmission pool to the D2D UEs in the cluster upon request.
Proposal 5: In order to reduce the size of the reception pool of D2D UEs, a cluster head will configure the reception pool to its served D2D UEs according to information of groups served by other cluster heads/cells. 
5
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