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1. Introduction
In the last meeting, following agreements related to resource allocation for D2D communication were made. In this contribution, we focus on operational methods to continuously control D2D communication in case of Mode 1 resource allocation.
Agreements:

· From a transmitting UE perspective a UE can operate in two modes for resource allocation:
· Mode 1: eNodeB or rel-10 relay node schedules the exact resources used by a UE to transmit direct data and direct control information
· FFS: if semi-static resource pool restricting the available resources for data and/or control is needed
· Mode 2: a UE on its own selects resources from resource pools to transmit direct data and direct control information
· FFS if the resource pools for data and control are the same
· FFS: if semi-static and/or pre-configured resource pool restricting the available resources for data and/or control is needed
· D2D communication capable UE shall support at least Mode 1 for in-coverage

· D2D communication capable UE shall support Mode 2 for at least edge-of-coverage and/or out-of-coverage

· FFS: Definition of out-of-coverage, edge-of-coverage, in-coverage

Agreement:

· For example, definition of coverage areas is at least based on DL received power
Possible agreements:

· D2D communication capable UE shall support both Mode 1 and Mode 2
· FFS: Mode 2 for in-coverage and Mode 1 for edge-of-coverage, out-of-coverage

· For in-coverage, it is up to operator to allow Mode 1 and/or Mode 2
· FFS: Mode 2 for in-coverage and Mode 1 for edge-of-coverage, out-of-coverage

· FFS how to configure between Mode 1 and Mode 2, e.g., whether there is a condition to  configure switching between Mode 1 and Mode 2

2. Operation in Mode 1 resource allocation
In RAN1#76 meeting, Mode 1 resource allocation is defined as that eNodeB or rel-10 relay node schedules the exact resources used by a UE to transmit direct data and direct control information.
Taking into account the absence of feedback information in D2D broadcast communications it is difficult to perform well-optimized resource allocation and link adaptation for individual D2D UE.  Therefore semi-static resource allocation and open-loop link adaptation relevant to broadcasting operation can be considered as a feasible approach. As a method of semi-static resource allocation from the eNB, the mechanism used for LTE Uplink semi-persistent scheduling can be reused; this means that the eNB semi-statically allocates the D2D resource to a transmitter UE, e.g. via RRC signal and is able to control the D2D transmissions (e.g., resource allocation, power control, etc) in a dynamic manner by (E)PDCCH. This approach will provide a means of “physical layer and higher layer techniques to enable the LTE network to manage, and continuously control D2D discovery and communication” described as the objective of Rel-12 D2D WI. In viewpoint of D2D receiver UE, indication of resource region to be used for monitoring (blind decoding) is needed to be provided for improvement in UE implementation.  Figure 1 illustrates high-level operation of the proposed signalling structure.
Proposal 1: The eNB semi-statically allocates the D2D resource to a transmitter UE, e.g. via RRC signal and controls the D2D transmissions (e.g., resource allocation, power control, etc) in a dynamic manner by (E)PDCCH.
The proposed signalling structure requires enhancement for (E)PDCCH controlling D2D transmissions. So, the aspects including DCI format, search space structure, and timing relation between signals need to be studied further.

Additional function on top of aforementioned semi-static resource allocation mechanism may be required in eNB resource management perspective in that it is helpful for eNB to know which resources are actually occupied by D2D transmitter UE. For example it can be the acknowledgement about whether D2D UE receives activation or deactivation message successfully and resultantly semi-static D2D resource is activated or released. Such an acknowledgement can be implemented by means of uplink ACK/NACK mechanism.
Proposal 2: It is necessary for eNB to get acknowledged about whether D2D UE receives activation or deactivation message successfully and resultantly semi-static D2D resource is activated or released.

For further optimization to Mode 1 resource allocation, 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 on the D2D operations/resources like RSRP/RSRQ, expected BLER, and resource utilization. 
Proposal 3: Relevant reports such as BSR, RSRP/RSRQ, BLER and resource utilization from UE are beneficial for eNB to determine a proper D2D communication set for each UE as well as overall resource and interference management.

In 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 further optimized adaptation, the transmitter UE should be able to send control information like MCS, NDI, Tx UE ID and etc[1].
For inter-cell D2D communication, resource region or pool to need monitoring by D2D receiver UE in different cell should be informed of that UE in advance via backhaul or etc [2]. 
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Figure 1: Semi-persistent resource allocation by eNB in-network coverage (Mode 1)
3. Conclusion
Proposal 1: The eNB semi-statically allocates the D2D resource to a transmitter UE, e.g. via RRC signal and controls the D2D transmissions (e.g., resource allocation, power control, etc) in a dynamic manner by (E)PDCCH.
Proposal 2: It is necessary for eNB to get acknowledged about whether D2D UE receives activation or deactivation message successfully and resultantly semi-static D2D resource is activated or released.

Proposal 3: Relevant reports such as BSR, RSRP/RSRQ, BLER and resource utilization from UE are beneficial for eNB to determine a proper D2D communication set for each UE as well as overall resource and interference management.
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