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1 Introduction
For a certain configuration of PHICH allocation, the number of allocated REGs is larger than the number of available REGs in narrow BW and thus overbooking/overlap between PHICH and PCFICH can occure 
2 Discussion
For the scenario where:

· Frame structure type 2

· UL/DL configuration - 0
· SF - 0

· Normal CP

· Normal PHICH

· Ng=2

· 
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According to [1], 
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thus 
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For frame structure type 2 the number of PHICH groups may vary between downlink subframes and is given by 
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  where 
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 is given by Table 6.9-1 and 
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Table 6.9-1: The factor 
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 for frame structure type 2.

	Uplink-downlink
configuration
	Subframe number 
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	0
	1
	2
	3
	4
	5
	6
	7
	8
	9

	0
	2
	1
	-
	-
	-
	2
	1
	-
	-
	-

	1
	0
	1
	-
	-
	1
	0
	1
	-
	-
	1

	2
	0
	0
	-
	1
	0
	0
	0
	-
	1
	0

	3
	1
	0
	-
	-
	-
	0
	0
	0
	1
	1

	4
	0
	0
	-
	-
	0
	0
	0
	0
	1
	1

	5
	0
	0
	-
	0
	0
	0
	0
	0
	1
	0

	6
	1
	1
	-
	-
	-
	1
	1
	-
	-
	1


· Number of available REGs is 12: In SF=0, with 
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=6, the number of available REGs are 6x2=12 (as each RB include 2 sets of 4REs REGs)

· Number of PHICH groups is 4: For SF-0 with m=2, and 
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· Each PHICH group requires 3REGs: with HARQ code rate of 1/3 (according to 5.3.5.1 in [2]) and symbol-wise orthogonal sequence of length 4 (according to 6.9.1 in [1]) each PHICH group requires 12REs. And so total of 12REs / 4REs per REG = 3 REGs is required per PHICH group. 
· A total of 12 REGS are required for all PHICH groups: Since in this case with Ng=2, there are 4 PHICH groups each requires 3 REGs, a total of 4x3=12 REGs is required which is exactly the number of REGs available in SF 0 for BW of 
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· But PCFICH requires also 4 REGs: 32 bits mapped to 16 REs of QPSK occupies 4 REGs
The required number of REGs is 12 for PHICH + 4 for PCFICH and so total of 16 REGs required while only 12 REGs is available.

3 Proposal

To avoid this overbooking/overlap we suggest to limit Ng in this case to preclude the value ‘2’, i.e. to have 
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, when 
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=6. In such case the total number of required REGs is not more than 6 for PHICH + 4 for PCFICH =10 REGs <12 available REGs 
4  Conclusion

For a certain configuration of PHICH allocation, the number of allocated REGs is larger than the number of vaialble REGs in narrow BW and thus overbooking/overlap between PHICH and PCFICH can occure. When the BW is of 
[image: image16.wmf]DL

RB

N

=6 then the allocation is short by 4 REGs. Therfore we suggest to preclude Ng = 2 when 
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