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1 Introduction
At #76 meeting, Mode 1 and Mode 2 of D2D resource allocations are defined [1], while Mode 2 can be used at least for edge-of-coverage and/or out-of-coverage where a UE selects resources from resource pools to transmit data and control information on its own. And there are still some issues FFS listed below:

· 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

Some discussion and proposals of the above FFS issues and further analyses of how the UE selects resource from resource pool is discussed in this contribution. 
2 Resource Pool for Mode 2
For the D2D resource pool allocation scheme, it is necessary to decide whether the resource pools for data and control resource pool are the same. In the case of control information multiplexed with data channel, data and the control would share the same resource pool, albeit with the increased receiver processing to blind decode data each time. On the other hand, separate control and data channels can reduce the burden of blind decoding of data, and thus is more preferable. In this case, resource pools for control and data should be separate.
· Proposal 1: Control channel resource pool should be independent from data channel resource pool for Mode 2
In Mode 2, the resource pool may be semi-statically assigned or pre-defined. In[2]-[4], some methods are discussed where the eNB/RN allocates the resource pool and the in-coverage UEs forward the resource pool information to the out-of-coverage UE via PD2DSCH. Relying on eNB/RN for resource pool allocation allows more efficient interference coordination of D2D communication and cellular transmission. However, such semi-static allocation may not be available in some Public Safety scenarios such as disaster scenario where eNBs may be down. Considering this, pre-defined resource allocation should be at least a backoff scheme for out of coverage scenario.

· Proposal 2: For Mode 2, control channel and data channel resource pool should be semi-static assigned or pre-defined
3 Distributed Resource Allocation
Several resource selection schemes were proposed in [5]-[10] for out of coverage UEs. A distributed resource allocation scheme was discussed in [10], the process of UE selects resource from the resource pool is illustrated in Fig.1.
· Step 0. Setting Resource pool

· Step 1. Listen to control Channel and choose an idle channel

· Step 2. Transmitting control information and data 

· Step 3. Repeat step 2
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Figure 1 Distributed D2D resource allocation
For Mode 2, the resource pool allocation is analyzed in section 2. Within the semi-statically or pre-defined resource pool, a D2D UE first blindly detects the control channels. Upon finding the target control channel, the UE then tries to decode the corresponding data channels. As an example, we describe in the following the channel structure Scheme 1 in the companion contribution [11].
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Figure 2 Distributed resource allocation with separate control channel and data channel
As illustrated in Fig.2, one subframe is configured as the control channel resource pool and 4 subframes are configured as the data channel pool in a period. Each control channel occupies some resources in the control subframe, and the corresponding data channel occupies three subframes at different frequencies, the data channel subframes and frequency hopping pattern is implicitly determined by the control channel.
D2D UE would initiate the D2D data broadcast when it has data to transmit, selects control channel and data channel to send the control information and broadcast signal. In order to reduce the probability of resource collision, certain information can be conveyed in D2D control channel to indicate the number of periods of the resource would be used. An example is shown below.
When the data arrives at the physical layer, the UE would listen to all the control channels in control subframe and get the idle control channels list and the control information on the used control channel. The control information contained in control channel includes MCS，NDI, etc, and the number of channel occupied periods “k”, which means the control channel and data channel will be use for the next “k” periods. 
As in Fig.2, the UE searches through the control resource pool in period #n and detects that control channel #2，#5，#8 are being used. The usage duration information k=m is for channel #2, k=0 is for channel #5, #8, and the others are in idle. It means that the control channel #2 and data channel #2 will be used till the period  #n+m, and the control channel #5, #8 and data channel #5, #8 will be released in the next period. 
Based on the information, UE would know which channels would be idle in period #n+1. For example, UE A selects Channel #6 to convey the control information and declares the channel usage duration k=m, and UE A can use the channel resource without any collision in the next m periods. UE B chooses the channel#5 which just falls back into idle in this period to start its broadcast transmission. While channel #8 with the k=0 in period #n, and no other UE intends to use the channel in this period, and the resource turns to idle state.
VoIP simulation is carried out with uniform drop where resource collision issue is more pronounced. The resource pool spans 20 ms in time and 6 PRBs in frequency. 4 blind HARQ transmissions are assumed. In the distributed resource allocation, each UE listens to other UEs’ control channels to get the resource usage information. As we can see in Fig. 3 and Fig. 4, distributed resource allocation method performs better than blindly random selection.
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Figure 3 UE Drop Packets Ratio with Uniform Drop, with 3 UEs per cell
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Figure 4 UE Drop Packets Ratio with Uniform Drop, with 12 UEs per cell

· Proposal 3: Prefer distributed resource allocation with resource usage duration indicated in control channel for Mode 2.

4 Conclusions

· Proposal 1: Control channel resource pool should be independent from data channel resource pool for Mode 2
· Proposal 2: For Mode 2, control channel and data channel resource pool should be semi-static assigned or pre-defined
· Proposal 3: Prefer distributed resource allocation with resource usage duration indicated in control channel for Mode 2.
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