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1. Introduction

During the RAN1 #78 meeting, the following points for the D2D grant design have been agreed.
	Agreement:


[image: image1.emf]1.4 MHz 20MHz

Hopping flag 1 1

Data RB allocation 5 13

T-RPT index 7 7

SA resource index 6 6

TPC 1 1

TOTAL: 20 28

Rel-8 Format 0 21 28

  (with obvious interpolation to the other bandwidths)
· SA resource index is an index into the SA resource pool and indicates both time and frequency dimensions. 

· FFS whether the mapping of the indices to the pool is fixed in the specification or configured by higher layer signalling
· Details FFS

· TPC bit switches between maximum available power and open-loop power control

· T-RPT index is 7 bits in both D2D Grant and SA for both Mode 1 and Mode 2

· Mode 1 grant refers to the next instance of SA resource pool that starts at least 4ms after the subframe on which the Mode 1 grant is transmitted


Besides, another aspect about the SA transmission has also been agreed in RAN1, which restrict the transmission number of SA in 2 and RV version is 0. 

In this meeting, some considerations of the SA resource index are discussed in this contribution. 
2. Discussions
Actually according to the current agreement, one SA will be constructed by two PRB pairs allocated in two different subframes with fixed RV version (RV0). From eNB perspective, the detailed positions of the PRB pairs assigned for SA transmission will be informed to the D2D Tx UE by SA resource index in D2D grant for Mode 1 communications. Based on the agreement achieved in the previous meeting, only 6 bits, defined as SA resource index, are used for this functionality. It is obviously that 6 bits cannot cover all the possible positions in both time and frequency domain if trying to achieve the maximum flexibility of resource allocation. Due to this, some pre-defined mapping rules or patterns can be considered during the interpretation from SA resource index to exact time/frequency domain PRB pair allocations. 
During the RAN1 #78 meeting in Dresden, some ideas about the SA hopping between the two SA affiliated PRB pairs have already been proposed in [1-3]. One type of hopping method is to define some implicit linkage between the first PRB pair and the second PRB pair in both time and frequency domain. This kind of hopping method can also be applied for the design of the SA resource index. 
One method based on the 6 bits assigned for SA resource index is to separate the 6 bits into two parts, where X bits used for time domain resource indication and 6-X bits used for frequency domain indication. By considering the limited bits of this indication, the frequency domain position of the second PRB pair can follow the SA hopping manner. That means, in the SA resource index, X bits are used for the time domain indication of both first and second PRB pairs, while the remaining bits are used only for the frequency domain indication of the first PRB pair, where the frequency domain location of the second PRB pair for SA transmission is acquired based on the implicit hopping manner. 
For X bits indication in time domain, some pre-defined pattern should be designed as the referred pattern for time domain indication. Either the T-RPT or the bitmap indication of the SA time domain pool in RRC (saSubframeBitmap) can be applied. Of course some new pattern can also been included in specification. Here just use the T-RPT as an example, if X equals 3 bits, then the following mapping rules shown in Figure 1 can be one option for the detailed position of SA transmission in time domain. 
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Figure 1 Example of Time Domain Indication in SA Resource Index
Then the remaining bits are used for the indication of the frequency domain. By considering the wide range of the frequency domain in the unit of PRB pairs, the total PRB pairs assigned in SA pool can be divided into 2(6-X) PRB sets. The SA resource index only indicates which PRB set includes the PRB pair used for the first SA transmission. The exact PRB pair in the indicated PRB set used for the SA transmission can be fixed or based on some pre-defined offset rules, where the offset value be can calculated by the PCID of the UE affiliated cell or D2D-RNTI. Figure 2 shows an example for this kind of frequency domain indication, where 3 bits are used for frequency domain indication as an example. 
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Figure 2 Example of Frequency Domain Indication in SA Resource Index
3. Conclusion
In this contribution, we have provided our considerations for the design of SA resource index in D2D grant based on the agreement of the previous meeting within 6 bits length. An explicit mapping rule for frequency/time domain indication is proposed here, and we suggest RAN1 consider the corresponding solutions. 
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