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9.2.1
PUCCH Resource Sets

If a UE does not have dedicated PUCCH resource configuration, provided by PUCCH-ResourceSet in PUCCH-Config, a PUCCH resource set is provided by pucch-ResourceCommon through an index to a row of Table 9.2.1-1 for transmission of HARQ-ACK information on PUCCH in an initial UL BWP of 
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 PRBs. The PUCCH resource set includes sixteen resources, each corresponding to a PUCCH format, a first symbol, a duration, a PRB offset 
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, and a cyclic shift index set for a PUCCH transmission. The UE transmits a PUCCH using frequency hopping. An orthogonal cover code with index 0 is used for a PUCCH resource with PUCCH format 1 in Table 9.2.1-1. The UE transmits the PUCCH using the same spatial domain transmission filter as for a PUSCH transmission scheduled by a RAR UL grant as described in Subclause 8.3. 

The UE does not expect to generate more than one HARQ-ACK information bit if the UE does not have dedicated HARQ-ACK codebook configuration, provided by pdsch-HARQ-ACK-Codebook. 

If the UE provides HARQ-ACK information in a PUCCH transmission in response to detecting a DCI format 1_0 or DCI format 1_1, the UE determines a PUCCH resource with index 
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, where 
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 is a number of CCEs in a CORESET of a PDCCH reception with DCI format 1_0 or DCI format 1_1, as described in Subclause 10.1, 
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 is the index of a first CCE for the PDCCH reception, and 
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 is a value of the PUCCH resource indicator field in the DCI format 1_0 or DCI format 1_1. 
If 
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-
the UE determines the PRB index of the PUCCH transmission in the first hop as 
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 and the PRB index of the PUCCH transmission in the second hop as 
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, where 
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 is the total number of initial cyclic shift indexes in the set of initial cyclic shift indexes
-
the UE determines the initial cyclic shift index in the set of initial cyclic shift indexes as 
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-
the UE determines the PRB index of the PUCCH transmission in the first hop as 
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 and the PRB index of the PUCCH transmission in the second hop as 
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-
the UE determines the initial cyclic shift index in the set of initial cyclic shift indexes as 
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Table 9.2.1-1: PUCCH resource sets before dedicated PUCCH resource configuration 
	Index
	PUCCH format
	First symbol
	Number of symbols
	PRB offset [image: image18.wmf]offset
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	Set of initial CS indexes

	0
	0
	12
	2
	0
	{0, 3}

	1
	0
	12
	2
	0
	{0, 4, 8}

	2
	0
	12
	2
	3
	{0, 4, 8}

	3
	1
	10
	4
	0
	{0, 6}

	4
	1
	10
	4
	0
	{0, 3, 6, 9}

	5
	1
	10
	4
	2
	{0, 3, 6, 9}

	6
	1
	10
	4
	4
	{0, 3, 6, 9}

	7
	1
	4
	10
	0
	{0, 6}

	8
	1
	4
	10
	0
	{0, 3, 6, 9}

	9
	1
	4
	10
	2
	{0, 3, 6, 9}

	10
	1
	4
	10
	4
	{0, 3, 6, 9}

	11
	1
	0
	14
	0
	{0, 6}

	12
	1
	0
	14
	0
	{0, 3, 6, 9}

	13
	1
	0
	14
	2
	{0, 3, 6, 9}

	14
	1
	0
	14
	4
	{0, 3, 6, 9}

	15
	1
	0
	14
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	{0, 3, 6, 9}


If a UE has dedicated PUCCH resource configuration, the UE is provided by higher layers with one or more PUCCH resources.
A PUCCH resource includes the following parameters:

-
a PUCCH resource index provided by pucch-ResourceId
-
an index of the first PRB prior to frequency hopping or for no frequency hopping by startingPRB
-
an index of the first PRB after frequency hopping by secondHopPRB;

-
an indication for intra-slot frequency hopping by intraSlotFrequencyHopping
-
a configuration for a PUCCH format, from PUCCH format 0 through PUCCH format 4, provided by format
If the format indicates PUCCH-format0, the PUCCH format configured for a PUCCH resource is PUCCH format 0, where the PUCCH resource also includes an index for an initial cyclic shift provided by initialCyclicShift, a number of symbols for a PUCCH transmission provided by nrofSymbols, a first symbol for the PUCCH transmission provided by startingSymbolIndex. 

If the format indicates PUCCH-format1, the PUCCH format configured for a PUCCH resource is PUCCH format 1, where the PUCCH resource also includes an index for an initial cyclic shift provided by initialCyclicShift, a number of symbols for a PUCCH transmission provided by nrofSymbols, a first symbol for the PUCCH transmission provided by startingSymbolIndex, and an index for an orthogonal cover code by timeDomainOCC.
If the format indicates PUCCH-format2 or PUCCH-format3, the PUCCH format configured for a PUCCH resource is PUCCH format 2 or PUCCH format 3, respectively, where the PUCCH resource also includes a number of PRBs provided by nrofPRBs, a number of symbols for a PUCCH transmission provided by nrofSymbols, and a first symbol for the PUCCH transmission provided by startingSymbolIndex.

If the format indicates PUCCH-format4, the PUCCH format configured for a PUCCH resource is PUCCH format 4, where the PUCCH resource also includes a number of symbols for a PUCCH transmission provided by nrofSymbols, a length for an orthogonal cover code by occ-Length, an index for an orthogonal cover code by occ-Index, and a first symbol for the PUCCH transmission provided by startingSymbolIndex.
A UE can be configured up to four sets of PUCCH resources. A PUCCH resource set is provided by PUCCH-ResourceSet and is associated with a PUCCH resource set index provided by pucch-ResourceSetId, with a set of PUCCH resource indexes provided by   resourceList that provides a set of pucch-ResourceId used in the PUCCH resource set, and with a maximum number of UCI information bits the UE can transmit using a PUCCH resource in the PUCCH resource set provided by maxPayloadMinus1. For the first PUCCH resource set, the maximum number of UCI information bits is 2. A maximum number of PUCCH resource indexes for a set of PUCCH resources is provided by maxNrofPUCCH-ResourcesPerSet. The maximum number of PUCCH resources in the first PUCCH resource set is 32 and the maximum number of PUCCH resources in the other PUCCH resource sets is 8. 

If the UE transmits 
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 UCI information bits, that include HARQ-ACK information bits, the UE determines a PUCCH resource set to be 

-
a first set of PUCCH resources with pucch-ResourceSetId = 0 if 
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 including 1 or 2 HARQ-ACK information bits and a positive or negative SR on one SR transmission occasion if transmission of HARQ-ACK information and SR occurs simultaneously, or
-
a second set of PUCCH resources with pucch-ResourceSetId = 1, if provided by higher layers, if 
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 where 
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 is equal to maxPayloadMinus1 if maxPayloadMinus1 is provided for the PUCCH resource set with pucch-ResourceSetId = 1; otherwise 
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is equal to 1706, or
-
a third set of PUCCH resources with pucch-ResourceSetId = 2, if provided by higher layers, if 
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 is equal to maxPayloadMinus1 if maxPayloadMinus1 is provided for the PUCCH resource set with pucch-ResourceSetId = 2; otherwise 
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is equal to 1706, or
-
a fourth set of PUCCH resources with pucch-ResourceSetId = 3, if provided by higher layers, if 
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