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1. Introduction

In RAN1 #75 Meeting, following Working Assumption has been made with regard to resource allocation for out-of-coverage D2D communications.

· 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

Also, we discussed resource selection method from the pool with two alternatives (distributed and centralized) but did not reach the agreement.

Since the highest priority is given to out-of-coverage scenario by RAN Plenary, we need to make a conclusion regarding these two issues: resource allocation and scheduling method.

2. Resource allocation for public safety D2D communications

As specified in TR 36.843, Fall-Back mode will be used when there has been a complete network failure in an area that would typically have coverage, e.g., Large Scale Natural Disasters, Power Cuts, and Equipment Failures.

Also, in many cases, on-scene first-responders voluntarily leave the fixed network (in-coverage) and stay tuned to the Fall-Back either due to the unpredictable coverage of the fixed network, or if the coverage of direct communications is well known. Therefore, Fall-Back should be the default mode of D2D communication regardless of in-coverage or out-of-coverage.

In order to support Fall-Back operation, we need to define preconfigured resource pool (or dedicated spectrum) and distributed scheduling mechanism where the selection of resource is done by individual UEs not by a central device (or controller).

The impracticalities of centralized control for Fall-Back operation are as follows:
· Complexity: For centralized control to be used to support Fall-Back, all the UEs have to have the capability of controller. If not, there may be no controller when necessary. 
· Selection/reselection algorithm of controller
· Interference control between multiple controllers
· Single-point failure problem
· Performance: According to previous contributions, distributed yields better performance than centralized under some specified conditions [4][5].

The preconfigured resource pool for Fall-Back should be multiplexed with the resource of WAN using FDM because UEs in out-of-coverage cannot be synchronized to the fixed network (WAN).

On top of the preconfigured resource pool for Fall-Back, network can semi-statically configure additional resource pool for in-coverage UEs using uplink spectrum and this additional configuration will be indicated by eNB using system information (SI). As specified in TR 36.843, this additional resource pool in uplink spectrum and cellular signals are multiplexed using TDM.

Therefore, in-coverage UEs make use of this additional resource pool as well as preconfigured resource pool as in Figure. 1.



Figure 1: Resource allocation for Public Safety D2D communications.

· Proposal 1: Fall-Back should be the default mode of public safety D2D communication regardless of in-coverage or out-of-coverage.
· Proposal 2: In order to support Fall-Back mode, we need to define preconfigured resource pool and distributed scheduling mechanism where the selection of resource is done by individual UEs not by a central device.
· Proposal 3: On top of the preconfigured resource pool for Fall-Back, network can semi-statically configure additional resource pool for in-coverage UEs using uplink spectrum and this additional configuration will be indicated by eNB using system information (SI).
· 
3. Conclusions

Based on the above discussions, we propose:
· Proposal 1: Fall-Back should be the default mode of public safety D2D communication regardless of in-coverage or out-of-coverage.
· Proposal 2: In order to support Fall-Back mode, we need to define preconfigured resource pool and distributed scheduling mechanism where the selection of resource is done by individual UEs not by a central device.
· Proposal 3: On top of the preconfigured resource pool for Fall-Back, network can semi-statically configure additional resource pool for in-coverage UEs using uplink spectrum and this additional configuration will be indicated by eNB using system information (SI).
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Fall Back mode of D2D communication
- Default mode of D2D communication
- Applies to both out-of-coverage and in-coverage
- Predefined resource configuration (FDM’d with cellular spectrum)
- Distributed scheduling


In-coverage mode of D2D communication
- Optional mode of D2D communication
- Applies to in-coverage
- Semi-static resource configuration 
  using cellular uplink spectrum
  (TDM’d with cellular spectrum)
- Centralized or distributed scheduling (FFS)
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