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1. Introduction
At the last RAN1/RAN2 meetings, it was agreed to support two modes of resource allocation for D2D communication. In the agreement, Mode 1 is a centralized resource allocation scheme where an eNB schedules the exact data and control resources for direct communication. In this paper, we try to clarify the Mode 1 procedure and express our views on the D2D communication for the UE in LTE-coverage.
2. Discussions
In TR 36.843, the resource allocation for D2D communication has summarized as follows: 

      From a transmitting UE’s perspective, a UE can operate in two modes for resource allocation:
· Mode 1: eNodeB or Release-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

The Mode 1 is the eNB controlled mechanism and it would be the efficient approach since the LTE is inherently composed of network controlled architecture. In addition, much of LTE functionalities can be reused, so spec. change would be minimized which reduces standardization efforts.

As RAN2 decided the UE is required to be RRC_CONNECTED at least for Mode 1 transmission, the LTE procedure for PUSCH transmission can be applied with limited modifications. Therefore, RRC_CONNECTED UE can follow the procedure as shown below for D2D broadcast:
· UE triggers a request for D2D broadcast based on buffer status or higher layer indication.

· UE transmits SR or BSR by using the LTE procedure between eNB and UE. 

· eNB schedules and allocates resources for D2D broadcast. Resource pool for direct communication is pre-configured.

· eNB sends control information via downlink. PDCCH or New MAC CE can be used for allocation.

· UE broadcasts D2D data and control channels via uplink resources. The control channel (Scheduling Assignment) includes the specific decoding information of the D2D data channel.
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Figure 1. Mode 1 procedure
Proposal 1. LTE procedure for PUSCH transmission is used with minimum modification.

To progress the discussion, the paper considers procedures for the Mode 1 and summarizes possible modifications to accommodate D2D behavior based on the PUSCH transmission procedure.

2.1 BSR for Mode 1
The main service scenario of the D2D communication is voice traffic for public safety. So, the semi-static allocation, similar to the SPS, is assumed for D2D communication. Also, it is agreed to use LCID to differentiate multiple logical channels. Therefore, the BSR format and procedure for D2D would be much like the LTE BSR and UE can trigger a BSR initially when D2D data becomes available for transmission. Then, the UE sends buffer status information by using the BSR format.
On the contrary, the BSR during ongoing D2D transmission requires a modification because the direct communication continues among UEs via semi-statically allocated resources. The signaling between eNB and transmission UE should be reduced by changing the related procedure. 
As a solution, a UE doesn’t trigger a BSR when D2D buffer is empty during a short time period. In addition, the periodic BSR timer (periodicBSR-Timer) would be configured with longer value for D2D transmission. This approach would be implemented with minor procedure change and configuration.
2.2 UL Grant for Mode 1
Considering the LTE procedure, the PDCCH for UL transmission can be applicable to the D2D. However, there exists the major difference between UL transmission and D2D transmission. A misalignment of resource allocation may cause severe problems since the D2D transmission runs without interaction between eNB and broadcast UE. For example, if a broadcast UE decodes a UL Grant differently (e.g. location of transmission resources), the UE may broadcast control and data through misaligned resources and it couldn’t be resolved easily.
As a simple solution, the reliability of PDCCH would be improved to avoid false positive decoding by employing the PDCCH format for SPS activation. Also, in order to avoid misaligned D2D transmission, additional mechanism to indicate the situation to the eNB would be considered such as PDCCH ACK or timer (retxBSR-Timer) value configuration.

Furthermore, as the Mode 1 is controlled by eNB, the procedure for reconfiguration/release of the D2D transmission should be supported. The procedure can be implemented by using BSR/UL Grant for Mode 1. Meanwhile, the Mode 1 procedure is operated when a UE is within LTE-coverage, so the transmission should be released when the UE moves to edge-of-coverage or out-of-coverage. During the transient period, the continuous transmission or handover may be considered, but it would be better to discuss in Rel-13 since the procedure has many unresolved issues.  
Proposal 2. BSR, UL Grant format and procedure should be improved for Mode 1.

Proposal 3. D2D transmission is released when the UE moves to edge/out-of coverage.

2.3 D2D Reception
According to the LTE procedure, UE can participate in MBMS services regardless of UE states (RRC_CONNECTED, RRC_IDLE). The same approach could be applied to the reception of D2D broadcast and it could minimize signaling overhead and power consumption. The UE state for reception is closely related to the synchronization because the timing advance procedure is required if LTE UL timing is used on D2D communication. The synchronization is a part of RAN1 issues, but RAN2 can easily provide the reception of D2D data for RRC_IDLE UEs when the RAN1 decided not to use UL timing. In addition, the approach has the advantage of allowing the D2D reception of edge/out-of-coverage UEs.
Proposal 4. UE can receive D2D broadcast regardless of UE states.

3. Conclusion
In this paper, we have clarified the Mode 1 procedure for in-coverage UEs. We think that the eNB controlled D2D communication can be specified by reusing the PUSCH transmission procedure and the following proposals can be considered for Mode 1 D2D communication:
Proposal 1. LTE procedure for PUSCH transmission is used with minimum modification.

Proposal 2. BSR, UL Grant format and procedure should be improved for Mode 1.

Proposal 3. D2D transmission is released when the UE moves to edge/out-of coverage.

Proposal 4. UE can receive D2D broadcast regardless of UE states.
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