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6.9.1
Modulation

The block of bits 
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 transmitted on one PHICH in one subframe shall be modulated as described in Section 7.1, resulting in a block of complex-valued modulation symbols
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. Table 6.9.1-1 specifies the modulation mappings applicable for the physical hybrid ARQ indicator channel.

Table 6.9.1-1: PHICH modulation schemes

	Physical channel
	Modulation schemes

	PHICH
	BPSK


The block of modulation symbols 
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 shall be symbol-wise multiplied with an orthogonal sequence and scrambled, resulting in a sequence of modulation symbols 
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and 
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 is a cell-specific scrambling sequence generated according to Section 7.2. The scrambling sequence generator shall be initialised with 
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 at the start of each subframe. 

The sequence 
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 is given by Table 6.9.1-2 where the sequence index 
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 corresponds to the PHICH number within the PHICH group.

Table 6.9.1-2: Orthogonal sequences 
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	Sequence index
	Orthogonal sequence
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	Normal cyclic prefix
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6.9.2
Resource group alignment, layer mapping and precoding

The block of symbols 
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 should be first aligned with resource element group size, resulting in a block of symbols 
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The block of symbols  
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 shall be mapped to layers and precoded, resulting in a block of vectors 
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. The layer mapping and precoding operation depends on the cyclic prefix length and the number of antenna ports used for transmission of the PHICH. The PHICH shall be transmitted on the same set of antenna ports as the PBCH.

For transmission on a single antenna port, 
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For transmission on two antenna ports, 
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For transmission on four antenna ports, 
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, layer mapping is defined by Section 6.3.3.3 with 
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and precoding by
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6.9.3
Mapping to resource elements

The sequence 
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where the sum is over all PHICHs in the PHICH group and 
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PHICH groups are mapped to PHICH mapping units. 
For normal cyclic prefix, the mapping of PHICH group 
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 is given by Table 6.9-1.

For extended cyclic prefix, the mapping of PHICH group 
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