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1. Introduction
Resource allocation for D2D communication was discussed in RAN1#75 and the following working assumption and way forward were agreed:

Working Assumption:

· When transmitting UEs are out of network coverage, the resources used for D2D broadcast traffic are selected from a resource pool 

· The resource pool can be preconfigured, or semi-statically configured

· The details are FFS on how the resource is selected from the pool

· If the resource pool is semi-statically configured, the method of semi-statically configuring the resource pool is FFS

· Note that the criterion for “out of coverage” for the purpose of this UE behaviour would need to be defined. 

Agreed Way Forward: 

· Evaluate further until RAN1#76 whether the selection is done by each transmitting UE and/or by a central node, including modelling of contention and time delay between sensing and transmission. 

· Email discussion until Friday 29th November to consider revisiting the RSRP threshold. 
2. Resource allocation for D2D communication
An agreement made for D2D communication signal transmission timing is “at least option 1.3 is supported for within NW coverage” where 

Option 1.3: T2 is derived from the PUSCH transmit timing associated with the cell (this option is only applicable in cases when the UE knows the PUSCH timing).
Thus, at least UEs transmitting communication signals inside network coverage according to this option has a valid transmission timing of PUSCH, which implies that these UEs have connections to the eNB. Therefore, it is straightforward for the eNB to allocate a proper set of resource to each transmitter UE. We note that even an RRC_Idle UE can obtain PUSCH timing by RACH procedure or its variation, and the resource allocation from the eNB can be done during the D2D timing acquisition procedure.
In general, the eNB allocates uplink radio resources to each UE respectively based on Buffer Status Report (BSR), PHR and CSI (channel state information) received from the UE for uplink scheduling. In principle the resource coordination by centralized node can mitigate the problem with resource collision, back-off delay or improper resource selection that may occur in distributed resource allocation mechanism based on each UE decision criteria [1], but additional control signaling overhead is needed.

In order to take advantage of centralized scheduling, the same resource allocation mechanism could be applied to D2D UEs.  However the absence of feedback information in D2D broadcast communications makes it difficult to perform well-optimized resource allocation and link adaptation for D2D UE.  Therefore semi-static resource allocation and open-loop link adaptation relevant to broadcasting operation can be considered as an approach. As a method of semi-static resource allocation from the eNB, the mechanism of UL SPS can be reused; this means that the eNB semi-statically allocates the D2D resource to a transmitter UE and is able to control the D2D transmissions (e.g., resource allocation, power control, etc) in a dynamic manner by (E)PDCCH. 
Further study seems necessary with regard to the acknowledgement when a semi-static D2D resource is activated or released because the eNB needs to know which resources are used by which D2D transmitter UE. In addition, some reports from the UEs can be beneficial for the eNB to determine a proper D2D communication set for each UE as well as the overall resource and interference management in D2D communications. Such examples can include D2D-specific buffer status report as well as measurement of RSRP/RSRQ, expected BLER, and utilization of D2D resources.

For the open-loop link adaptation, the transmitter UE can determine the MCS and HARQ retransmission by itself based on its own measurement, e.g., measurement on the overall interferences in the D2D resources or the quality of D2D signals transmitted from other UEs. In order to support this adaptation, the transmitter UE should be able to send control information like MCS, NDI, Tx UE ID, e.g., by using the method described in [2].

Meanwhile, it is concluded as WA in RAN1#75 that when transmitting UEs are out of network coverage, the resources used for D2D broadcast traffic are selected from a resource pool which can be preconfigured, or semi-statically configured. Even under this out-of-network coverage situation, individual resource for each UE could be determined in centralized scheduling manner by a special D2D UE, e.g, a UE elected as a synchronization reference [3], taking a role of resource coordinator of a group of UEs based on scheduling requests receiving from the group of UEs. 
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Figure 1: Centralized scheduling by eNB in-network coverage
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Figure 2: Centralized scheduling by resource coordinator out-of-network coverage

3. Conclusion
This contribution addressed the necessity of centralized scheduling and related scheduling issues such as semi-persistent resource allocation by eNB, autonomous MCS selection by UE and HARQ retransmission control by UE, regardless of in-network coverage or out-of-network coverage. We summarize our proposal as follows.
Proposal 1: Centralized resource allocation by eNB should be baseline in-network coverage. Taking UL SPS as benchmark, the eNB semi-statically allocates communication resources to each UE with dynamic control via (E)PDCCH while MCS and retransmission control is done at each transmitter UE.
Proposal 2: Centralized resource coordination by resource coordinator (D2D UE) should be supported for out-of-network coverage.
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