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1
Introduction
In the RAN2#84 meeting, D2D communication was discussed in the D2D SI. RAN2 has made the following agreements:
	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 will focus on the resource allocation for the in-coverage UEs and the in-coverage and partial-in-coverage scenarios are considered. We will also discuss the two FFS topics above. 
We will first show that SIB is not a good way to configure the reception pool. Secondly, we will propose how the transmission resources can be allocated by the eNBs.
2
Transmission and Reception resource pools
When we discuss the configuration of the transmission and reception resource pools for in-coverage, we should consider the following scenarios:
· Scenario 1: the D2D communication group is completely in the coverage of one LTE cell;
· Scenario 2: the D2D communication group spans over more than one LTE cell;
· Scenario 3: the D2D communication group spans over in-coverage and out-of-coverage of LTE.
For Scenario 1, all the members of the D2D communication group (e.g. a policemen team) are located in the same LTE cell. If the D2D UEs transmit data in a transmission resource pool configured by the cell. All the other D2D UEs in the communication group can receive the data from the transmission resource pool. Therefore, the D2D communication group could work if only one resource pool is configured to D2D group members for both transmission and reception.
For Scenario 2, some members of the D2D communication group could be located in the coverage of a LTE cell, say cell-A, while some others are within the coverage of a neighbour cell, say cell-B. The cell-A and cell-B configure their D2D transmission pools as pool-A and pool-B respectively, and the pool-A and pool-B could be different from each other. A member in the communication group needs to receive in both these two pools, in order to hear all the other members in the same group.
For Scenario 3, some members of the D2D communication group are located in LTE coverage, while some others are out of coverage of the LTE network. For coordinating the interference between D2D transmitters, it is possible for the LTE network to configure the transmission pool(s) for the in-coverage D2D UEs differently from the pool used by the out-of-coverage D2D UEs. Therefore, the members in the communication group need to receive in both the in-coverage pool(s) and the out-of-coverage pool to hear one another.
Observation 1: The reception pool of the D2D UEs in a communication group could be equal to or larger than the transmission pool, depending on the location of the communication group members.
From Observation 1, the UE should have at least one transmission resource pool and one reception resource pool. 
For the reception pool, we need to consider the following aspects:

· In Fig.1, UE2 and UE3 are both in the coverage of eNB2, but their communication group may span over different neighbouring eNBs. For example, the group of UE2 (i.e. UE1 and UE2) spans over eNB1 and eNB2, while the group of UE3 (i.e. UE3 and UE4) spans over eNB2 and eNB3. In this case, it is efficient for UE2 and UE3 to have different reception pools, for example, the reception pool for UE2 may only need to cover the transmission pool of eNB1 and eNB2 but not eNB3, while the reception pool for UE3 will cover the transmission pools of eNB2 and eNB3. 
· On the other hand, in the transmission pool that the eNB allocates for D2D communication, the eNB may allocate different resources sets to different groups to minimize the receiving pool of the UE. For example, group-1 may use a subframes set 1 from the resource pool, and group-2 may use the subframe set 2 from the resource pool. In that case, even in the same cell, it is efficient for different UEs belonging to different groups to have different reception resource pool.
The cases described above, define examples for which SIB is not an appropriate way to configure the reception pools, and is it better to use some dedicated configuration signalling.
Proposal 1: Dedicated configuration signalling should be used for configuration of the reception pool.
As for the transmission pool, it could be common for all the D2D UEs in a cell. However, the transmission resource pool may or may not need to be configured explicitly to the UEs depending on which resource allocation scheme is chosen, centralized or distributed. In the last RAN2 meeting, most companies supported the eNBs allocating D2D resources in a centralized manner. In that case, the eNB does not need to explicitly configure the transmission pool to D2D UEs, but just schedules the resource in the pool. At the same time, the eNB needs to indicate to its neighbouring eNBs its transmission pool for interference coordination.
Proposal 2: For a centralized MAC, eNBs do not configure the transmission pool to D2D UEs, but indicate their transmission pool to the neighbouring eNBs.
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Fig.1 UEs at different location use different reception pools
3
Resource Allocation Procedure for In-Coverage UEs
In the RAN2#84 meeting, many companies proposed to have the eNB acting as a central node for resource allocation [1-4], and the benefits of the centralized MAC can be found in our paper [5]. 
In this section, we propose a procedure of centralized resource allocation in Fig.2, which includes the following steps:
· Step 1: The D2D UE initiates a D2D service (e.g. VoIP) and sends a scheduling request to the eNB. The scheduling request could be carried in the PRACH or PUCCH (if the UE is in RRC_CONNECTED state).
· Step 2:  The eNB will allocate the resource in the transmission pool to the D2D UE upon receiving the scheduling request. The resource allocation grant could either be carried in PDCCH, or could be included in a L3 message transmitted in PDSCH. The grant to the UE for D2D transmission could be dynamic or semi-persistent.
· Step 3: The D2D UEs will use the scheduled resource to transmit D2D packets. Before the transmission, the receiving UEs could be informed where/when/how to receive the packets, either by the transmitting UE or the serving eNB.
Proposal 3: RAN2 is kindly requested to include the proposed steps of centralized resource allocation into TR 36.843 [6].
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Fig.2 Resource allocation by eNBs to In-coverage UEs
4
Conclusion
In this contribution, we studied the configuration of the transmission and reception resource pool for D2D communication. We have the following observation:
Observation 1: The reception pool of the D2D UEs in a communication group could be equal to or larger than the transmission pool, depending on the location of the communication group members.
Based on our analysis, we have the following proposals.
Proposal 1: Dedicated configuration signalling should be used for configuration of the reception pool.
Proposal 2: For a centralized MAC, eNBs do not configure the transmission pool to D2D UEs, but indicate their transmission pool to the neighbouring eNBs.
Proposal 3: RAN2 is kindly requested to include the proposed steps of centralized resource allocation into TR 36.843 [6].
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