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1. Introduction

In RAN WG1 #51bis, it is agreed that PHICH is modulated by BPSK with I/Q-MUX and 8 PHICH per PHICH group[1]. PHICH is correlative with PHICH group index, selection of I/Q and orthogonal sequence index. In extended cyclic prefix sub-frame, PHICH is also correlative with frequency place in PHICH group. So we need to have a scheme of mapping the PHICH index into PHICH group index, orthogonal sequence index and I/Q. The PHICH resource allocated scheme is proposed in this contribution. 

2. Proposal
Considering that PHICH in the PHICH group is maximally segregated, we propose two PHICH mapping schemes according to the types of sub-frame. In the normal cyclic prefix sub-frame PHICH index is firstly mapped by the PHICH group index, then by the selection of I/Q, finally by the orthogonal sequence index. In the extended cyclic prefix sub-frame, PHICH index is firstly mapped by the PHICH group index, and by PHICH sub-group index, then by the selection of I/Q, finally by the orthogonal sequence index. 

In extended cyclic prefix sub-frame, PHICH group includes two PHICH sub-groups. The first PHICH sub-group is mapping to the first two sub-carriers in every resource group of the PHICH group, and the second PHICH sub-group is mapping to the last two sub-carriers in every resource group of the PHICH group.

3. PHICH Resource Allocation 
PHICH index is defined as k, and PHICH group index is defined as p. The total number of PHICH group is defined as M. So, 
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. PHICH index k is mapping to the sequence index r in the PHICH group p.

When the number of PHICH allocated in a PHICH group is less than 8, we need to consider the extent of PHICHs segregation. The schemes on how to maximize segregation of PHICHs are given by following.

Table 1 Orthogonal sequences for PHICH 

	Sequence index
	Orthogonal sequence

	
	Normal cyclic prefix
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	0
	1,1,1,1
	1,1  in PHICH sub-group #0

	1
	j,-j,j,-j
	1,1  in PHICH sub-group #1

	2
	1,1,-1,-1
	j,-j  in PHICH sub-group #0

	3
	j,-j,-j,j
	j,-j  in PHICH sub-group #1

	4
	1,-1,1,-1
	1,-1  in PHICH sub-group #0

	5
	j,j,j,j
	1,-1  in PHICH sub-group #1

	6
	1,-1,-1,1
	j,j  in PHICH sub-group #0

	7
	j,j,-j,-j
	j,j  in PHICH sub-group #1


In figure 1 and figure 2, the schemes of PHICH allocation in normal cyclic prefix sub-frame and in extended cyclic prefix sub-frame are illustrated, there are sixteen PHICH and two PHICH groups are assumed.
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Figure 1. The scheme of PHICH allocates in normal cyclic prefix sub-frame
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Figure 2. The scheme of PHICH allocates in extended cyclic prefix sub-frame
4. Conclusion

A PHICH resource allocated schemes are introduced in this contribution. In order to maximize segregation between PHICH, we propose followings:

· In normal cyclic prefix sub-frame, PHICH index is mapped by the PHICH group index, then by selection of I/Q, finally by the orthogonal sequence index;
· In extended cyclic prefix sub-frame, PHICH index is mapped by the PHICH group index, then by PHICH sub-group index, followed by the selection of I/Q, finally by the orthogonal sequence index.

· Table 1 is discussed and treated accepted as the way forward.
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