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Background
As per the approved way forward [1] for the specification drafting plan for NR BS demodulation performance requirements, the TP for PUCCH format 3 and PUCCH format 4 needs to be drafted.
Discussion
Generally we follow LTE TS 36.141 specification structure and naming principle as much as possible. At the same time, we also need to consider NR specific characters for PUCCH formats 3 and 4. 
As per the approved way forward [3] and the general test parameters, we give the structure for the PUCCH format 3 and 4 conformance testing.
Summary
Added the general test parameters and structure for PUCCH formats 3 and 4 conformance testing definition.
Proposal

It is proposed that the attached text proposal is included in TS 38.104.
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8.3.5
Performance requirements for PUCCH format 3
8.3.5.1
General
The performance is measured by the required SNR at UCI block error probability not exceeding 1%.

The UCI block error probability is defined as the conditional probability of incorrectly decoding the UCI information when the UCI information is sent. All UCI information shall be decoded.
Table 8.3.5.1-1: Test Parameters

	Parameter
	Unit
	Test 1
	Test 2

	Modulation
	
	QPSK

	startingPRB
	
	0

	intraSlotFrequencyHopping
	
	enabled

	secondHopPRB
	
	The largest PRB index - nrofPRBs

	nrofPRBs
	
	1
	3

	nrofSymbols
	
	14
	4

	the number of UCI bits
	
	16
	16

	startingSymbolIndex
	
	0
	10


8.3.5.2
Minimum requirements
The UCI block error probability shall not exceed 1% at the SNR given in Table 8.3.5.2-1 and Table 8.3.5.2-2. 
Table 8.3.5.2-1: Minimum requirements for PUCCH format 3 with 15 kHz SCS
	Test Number
	Number of TX antennas
	Number of RX antennas
	Cyclic Prefix
	Propagation conditions and correlation matrix (Annex [TBD])
	Additional DMRS configuration
	Channel Bandwidth / SNR [dB]

	
	
	
	
	
	
	5 MHz
	10 MHz
	20 MHz

	1
	1
	2
	Normal
	TDLC300-100 Low
	No additional DM-RS
	
	
	

	
	
	
	
	
	Additional DMRS
	
	
	

	
	
	4
	Normal
	TDLC300-100 Low
	No additional DM-RS
	
	
	

	
	
	
	
	
	Additional DMRS
	
	
	

	
	
	8
	Normal
	TDLC300-100 Low
	No additional DM-RS
	
	
	

	
	
	
	
	
	Additional DMRS
	
	
	

	2
	1
	2
	Normal
	TDLC300-100 Low
	No additional DM-RS
	
	
	

	
	
	4
	Normal
	TDLC300-100 Low
	No additional DM-RS
	
	
	

	
	
	8
	Normal
	TDLC300-100 Low
	No additional DM-RS
	
	
	


Table 8.3.5.2-2: Minimum requirements for PUCCH format 3 with 30 kHz SCS
	Test Number
	Number of TX antennas
	Number of RX antennas
	Cyclic Prefix
	Propagation conditions and correlation matrix (Annex [TBD])
	Additional DMRS configuration
	Channel Bandwidth(MHz) / SNR [dB]

	
	
	
	
	
	
	10
	20
	40
	100

	1
	1
	2
	Normal
	TDLC300-100 Low
	No additional DM-RS
	
	
	
	

	
	
	
	
	
	Additional DMRS
	
	
	
	

	
	
	4
	Normal
	TDLC300-100 Low
	No additional DM-RS
	
	
	
	

	
	
	
	
	
	Additional DMRS
	
	
	
	

	
	
	8
	Normal
	TDLC300-100 Low
	No additional DM-RS
	
	
	
	

	
	
	
	
	
	Additional DMRS
	
	
	
	

	2
	1
	2
	Normal
	TDLC300-100 Low
	No additional DM-RS
	
	
	
	

	
	
	4
	Normal
	TDLC300-100 Low
	No additional DM-RS
	
	
	
	

	
	
	8
	Normal
	TDLC300-100 Low
	No additional DM-RS
	
	
	
	


8.3.6
Performance requirements for PUCCH format 4
8.3.6.1
General

The performance is measured by the required SNR at UCI block error probability not exceeding 1%.

The UCI block error probability is defined as the conditional probability of incorrectly decoding the UCI information when the UCI information is sent. All UCI information shall be decoded.
Table 8.3.6.1-1: Test Parameters

	Parameter
	Unit
	Value

	Modulation
	
	QPSK

	startingPRB
	
	0

	intraSlotFrequencyHopping
	
	enabled

	secondHopPRB
	
	The largest PRB index - nrofPRBs

	nrofSymbols
	
	14

	the number of UCI bits
	
	22

	startingSymbolIndex
	
	0

	occ-Length
	
	n2

	occ-Index
	
	n0


8.3.6.2
Minimum requirement

The UCI block error probability shall not exceed 1% at the SNR given in Table 8.3.6.2-1 and Table 8.3.6.2-2. 
Table 8.3.6.2-1: Required SNR for PUCCH format 4 with 15 kHz SCS
	Number of TX antennas
	Number of RX antennas
	Cyclic Prefix
	Propagation conditions and correlation matrix (Annex[TBD])
	Additional DMRS configuration
	Channel Bandwidth / SNR [dB]

	
	
	
	
	
	5 MHz
	10 MHz
	20 MHz

	1
	2
	Normal
	TDLC300-100 Low
	No additional DM-RS
	
	
	

	
	
	
	
	Additional DMRS
	
	
	

	
	4
	Normal
	TDLC300-100 Low
	No additional DM-RS
	
	
	

	
	
	
	
	Additional DMRS
	
	
	

	
	8
	Normal
	TDLC300-100 Low
	No additional DM-RS
	
	
	

	
	
	
	
	Additional DMRS
	
	
	


Table 8.3.6.2-2: Required SNR for PUCCH format 4 with 30 kHz SCS
	Number of TX antennas
	Number of RX antennas
	Cyclic Prefix
	Propagation conditions and correlation matrix (Annex [TBD])
	Additional DMRS configuration
	Channel Bandwidth(MHz) / SNR [dB]

	
	
	
	
	
	10
	20
	40
	100

	1
	2
	Normal
	TDLC300-100 Low
	No additional DM-RS
	
	
	
	

	
	
	
	
	Additional DMRS
	
	
	
	

	
	4
	Normal
	TDLC300-100 Low
	No additional DM-RS
	
	
	
	

	
	
	
	
	Additional DMRS
	
	
	
	

	
	8
	Normal
	TDLC300-100 Low
	No additional DM-RS
	
	
	
	

	
	
	
	
	Additional DMRS
	
	
	
	


*********************Next changes*****************
11
Radiated performance requirements

11.3
Performance requirements for PUCCH

11.3.1
Requirements for BS type 1-O
11.3.1.5 Performance requirements for PUCCH format 3
Apply the requirements defined in sub-clause 8.3.5 for 2Rx.
11.3.1.6 Performance requirements for PUCCH format 4
Apply the requirements defined in sub-clause 8.3.6 for 2Rx.
*********************End of change*****************
