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5.4.1
PUCCH formats 1, 1a and 1b
For PUCCH format 1, information is carried by the presence/absence of transmission of PUCCH from the UE. In the remainder of this section, 
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 shall be assumed for PUCCH format 1.

For PUCCH formats 1a and 1b, one or two explicit bits are transmitted, respectively. The block of bits 
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 shall be modulated as described in Table 5.4.1-1, resulting in a complex-valued symbol
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. The modulation schemes for the different PUCCH formats are given by Table 5.4-1.
The complex-valued symbol 
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 shall be multiplied with a cyclically shifted length 
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where 
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 is defined by section 5.5.1 with
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 varies between symbols and slots as defined below. 

The block of complex-valued symbols 
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 and block-wise spread with the orthogonal sequence 
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and
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with 
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 for both slots of normal PUCCH formats 1/1a/1b, and 
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for the second slot of shortened PUCCH formats 1/1a/1b. The sequence 
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 is given by Table 5.4.1-2 and Table 5.4.1-3 and 
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is defined below. 
Resources used for transmission of PUCCH format 1, 1a and 1b are identified by a resource index 
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The resource indices within the two resource blocks in the two slots of a subframe to which the PUCCH is mapped are given by
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for normal CP and 
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The quantities
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are set by higher layers. 

Table 5.4.1-1: Modulation symbol 
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 for PUCCH formats 1a and 1b.

	PUCCH format
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Table 5.4.1-2: Orthogonal sequences 
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	Orthogonal sequences 
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Table 5.4.1-3: Orthogonal sequences 
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	Orthogonal sequences 
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