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[bookmark: _Ref301342314]Introduction
During RAN1#75, resource allocation method with scheduling assignment (SA) for D2D communication was proposed in [1] and [2]. In this contribution, we consider D2D communication resource allocation with SA from collision avoidance perspective. In this contribution we focus on the allocation for out of coverage. The similar scheme can be used for in-coverage case as well. However, in-coverage case is not discussed in this contribution.

Design considerations for D2D communication resource allocation using Scheduling Assignments
We support SA assisted resource allocation because it provides a possibility of efficient collision avoidance. There are several advantages of SA which have already been listed in [2].
As discussed in [2], the figure 1 shows how UE2 may detect SA1 transmitted by UE1 and use this information to schedule its own data transmissions by avoiding those resources listed in SA1. In order to further improve the above we propose additional principles for the SA based resource allocation schemes. 
[image: ]
Figure 1: An example usage of SA for data collision avoidance

Design considerations for D2D communication resource allocation rules for out of coverage
SA Transmissions
In order to reduce receiver complexity SA transmissions are periodic and using pre-defined time-frequency resources known to the receiver. As an example, shown in the figure 2, the location for SA transmission resources can be grouped together within a region for simpler detection.
[image: ]
Figure 2: SA period and regions

Proposal 1:
If SA is agreed then SAs should be transmitted periodically and grouped together within a given region.

Transmission of data
In this section a method is described to avoid data collisions. Each SA is mapped to a certain set of time-frequency resources that can be used for data transmissions. Each D2D is allowed to select a resource for its SA transmission as described in the above section. However, the same D2D UE can only transmit its data in resources that are associated with the SA resource location. In other words, the location of the SA determines the location of the data transmission resources. As shown in the figure 3, SA1 and SA2 points to data 11, 12, 13 and data 21, 22, 23 respectively. This method avoids collisions between data transmissions. 

[image: ]
Figure 3: Each SA determines the location of associated data transmissions resources

Proposal2:
In order to avoid data collisions SA is mapped to a certain set of time-frequency resources that can be used for data transmissions. 

Reduction in collision of SA transmissions
The above method describes the allocation of data transmissions using SA as a pointer. However, the above method is not sufficient to avoid collisions between SA transmissions. In this section we present a method to reduce SA transmission collisions. Each D2D UE monitors the SA region to detect SA transmitted by the other D2D UEs. Using this information the same D2D UE avoids transmitting its SA in the same resource used by other D2D UEs during the previous SA transmissions. For example, as shown in figure 4, UE1 and UE2 transmit SA11 and SA21 respectively. A third D2D UE (not shown in the figure) detects those transmissions and then transmits its SA32 at a different location. UE1 and UE2 can use the same resources used in the previous iteration for SA12 and SA22, respectively. In the initial first SA period UE1 and UE2 can randomly select resources for SA transmissions. 
[image: ]
Figure 4:  Initial and the subsequent SA transmissions

Proposal 3:
If SA is agreed then to reduce SA collisions, D2D UE avoids transmitting its SA in the same resource used by the other D2D UEs in the previous SA transmissions. 
Proposal 4:
If SA is agreed, then the resources for the initial SA transmissions are randomly selected in the SA region.

Conclusions
Proposal 1:
If SA is agreed then SAs should be transmitted periodically and grouped together within a given region.
Proposal2:
In order to avoid data collisions SA is mapped to a certain set of time-frequency resources that can be used for data transmissions. 
Proposal 3:
If SA is agreed then to reduce SA collisions, D2D UE avoids transmitting its SA in the same resource used by the other D2D UEs in the previous SA transmissions. 
Proposal 4:
If SA is agreed, then the resources for the initial SA transmissions are randomly selected in the SA region.
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