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1 Introduction
At RAN1#78bis, a lot of progress was made on scheduling assignment for D2D communications. One of the remaining issues is to determine the SA resource transmission pattern. Two types of solutions were provided:
· Based on the type-2 frequency hopping pattern [2]
· A solution based on data T-RPT pattern [3]
In this contribution, we propose to adopt a solution based on the type-2 frequency hopping pattern as described in [1], [2]. In a companion contribution [4], we discuss how this can be used to determine/signal a SA resource index.
2 Scheduling assignment resource hopping
2.1 Why reusing type-2B hopping pattern
An SA is transmitted twice only, therefore, it is desirable to ensure that there is no continuous collisions for the two transmissions in order to avoid having a UE missing its SA. 

When designing type-2B hopping, minimizing the number of recurring collisions was the prime goal of selecting a hopping pattern [1]

 REF _Ref399423613 \w \h 
 \* MERGEFORMAT [5]

 REF _Ref399423614 \w \h 
 \* MERGEFORMAT [6]. RAN1 has spent significant time on this issue, and the work on type-2B hopping can be reused. On the other hand, reusing the data T-RPT pattern by setting N=4 and k=2 as the SA resource pattern has disadvantages, such as: 

1) how to scale the T-RPT pattern for different SA pool sizes corresponding to different number of users

2) how to select the SA T-RPT based on the SA resource index field. This point was not discussed in the proposed WF [3]
Therefore, we suggest reusing type-2B hopping pattern for SA hopping.
2.2 Hopping pattern
A simple hopping pattern can be defined as follows. The subframes in an SA period are split into 2 consecutive clusters (similar to 2 discovery periods). This first transmission will occur in the first cluster, the second transmission in the second cluster. Assume each subframe cluster has Nt subframes and Nf  PRB pairs in each subframe. A UE has one transmission opportunity in one subframe cluster, and receives in all the other subframes in the subframe cluster, up to Nf ˟Nt UEs can be supported in total. The pattern needs to be designed so that time collisions are minimized.
In addition, providing frequency diversity gain can improve reception performance. This is important for SA transmission since the SA is transmitted over a narrow band (1 PRB). 
The pattern provided in [1] and [2] can fulfill these properties:
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where nf and nt are the resource index in time and frequency domains, respectively.
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Figure 1: an example of SA hopping
A graphical illustration of the pattern is given in Figure 1. The resource allocation is shown for UE A(pink) and UE B(yellow). These UEs collide on the first cluster, but most of the time they do not collide on the second per the properties of the hopping pattern. Thus, we propose the following:
· Proposal : Adopt a SA resource pattern based on the type-2B resource pattern as described in[2] 
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With:

· Nf the number of PRB pairs for SA
· Nt half of the number of subframes in an SA pool
· nf SA resource index in frequency domain
· nt SA resource index in time domain

3 Conclusion
This contribution discusses the remaining issues of SA resource pattern. The following proposal is provided: 
· Proposal : Adopt a SA resource pattern based on the type-2B resource pattern as described in [2]
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With:

· Nf the number of PRB pairs for SA

· Nt half of the number of subframes in an SA pool
· nf SA resource index in frequency domain

· nt SA resource index in time domain
In a companion contribution [4], we discuss how this can be used to determine/signal a SA resource index.
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