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<start of the change>
[bookmark: _Toc535320701]8.3.3	Performance requirements for PUCCH format 1
[bookmark: _Toc535320702]8.3.3.1	NACK to ACK requirements
[bookmark: _Toc535320703]8.3.3.1.1	General
The NACK to ACK detection probability is the probability that an ACK bit is falsely detected when an NACK bit was sent on the particular bit position, where the NACK to ACK detection probability is defined as follows:
	[image: ],
where:
-	[image: ]denotes the total number of NACK bits transmitted
-	[image: ]denotes the number of NACK bits decoded as ACK bits at the receiver, i.e. the number of received ACK bits
-	NACK bits in the definition do not contain the NACK bits which are mapped from DTX, i.e. NACK bits received when DTX is sent should not be considered.
Random codeword selection is assumed.
Table 8.3.3.1.1-1: Test Parameters
	Parameter
	Test

	nrofBits
	2

	nrofPRBs
	1

	nrofSymbols
	14

	startingPRB
	0

	intraSlotFrequencyHopping
	enabled

	secondHopPRB
	The largest PRB index - nrofPRBs

	pucch-GroupHopping
	neither

	hoppingId
	0

	initialCyclicShift
	0

	startingSymbolIndex
	0

	Index of orthogonal sequence (time-domain-OCC)
	0



In case of multi-slot PUCCH, additional test parameters are configured in Table 8.3.3.1.1-2.
Table 8.3.3.1.1-2: Test Parameters for multi-slot PUCCH
	Parameters
	Test

	BandWidth/SCS
	40 MHz/ 30kHz

	Antenna
	1T8R

	Propagation condition
	TDLC300-100;

	Carrier frequency (GHz)
	4GHz;

	Inter/Intra-slot frequency hopping
	Option 1: Enabled/Disabled

	
	Option 2:   Disabled/Enabled

	number of slot 
	2



The transient period as specified in TS 38.101-1[X] subclause 6.3.3.1 is not taken into account for performance requirement testing, where the RB hopping is symmetric to the CC center, i.e. intra-slot frequency hopping is enabled.
[bookmark: _Toc535320704]8.3.3.1.2	Minimum requirements
The NACK to ACK probability shall not exceed 0.1% at the SNR given in table 8.3.3.1.2-1 and table 8.3.3.1.2-2 for non-repetition cases,. and table 8.3.3.1.2-3 for the multi-slot case respectively.
Table 8.3.3.1.2-1: Minimum requirements for PUCCH format 1 with 15 kHz SCS
	Number of TX antennas
	Number of RX antennas
	Cyclic Prefix
	Propagation conditions and correlation matrix (Annex G)
	Channel bandwidth / SNR (dB)

	
	
	
	
	5 MHz
	10 MHz
	20 MHz

	1
	2
	Normal
	TDLC-300-100 Low
	[-3.9]
	[-3.5]
	[-3.6]

	
	4
	Normal
	TDLC-300-100 Low
	[-8.4]
	[-7.6]
	[-8.3]

	
	8
	Normal
	TDLC-300-100 Low
	[-11.6]
	[-11.3]
	[-11.4]



Table 8.3.3.1.2-2: Minimum requirements for PUCCH format 1 with 30 kHz SCS
	Number of TX antennas
	Number of RX antennas
	Cyclic Prefix
	Propagation conditions and correlation matrix (Annex G)
	Channel bandwidth (MHz) / SNR (dB)

	
	
	
	
	10 MHz
	20 MHz
	40 MHz
	100 MHz

	1
	2
	Normal
	TDLC-300-100 Low
	[-3.0]
	[-3.3]
	[-3.1]
	[-4.1]

	
	4
	Normal
	TDLC-300-100 Low
	[-7.8]
	[-8.1]
	[-7.3]
	[-8.3]

	
	8
	Normal
	TDLC-300-100 Low
	[-11.2]
	[-11.2]
	[-11.3]
	[-11.4]



Table 8.3.3.1.2-3: Minimum requirements for multi-slot PUCCH format 1 with 30kHz SCS
	Number of TX antennas
	Number of RX antennas
	Cyclic Prefix
	Propagation conditions and correlation matrix (Annex G)
	Channel bandwidth (MHz) / SNR (dB)

	
	
	
	
	40 MHz

	1
	8
	Normal
	TDLC-300-100 Low
	[ TBD ]



[bookmark: _Toc535320705]8.3.3.2	ACK missed detection requirements
[bookmark: _Toc535320706]8.3.3.2.1	General
The ACK missed detection probability is the probability of not detecting an ACK when an ACK was sent. The test parameters in table 8.3.3.1.1-1 are configured, and for multi-slot PUCCH, addtional test parameters in table 8.3.3.1.1-2 are configured.
The transient period as specified in TS 38.101-1[X] subclause 6.3.3.1 is not taken into account for performance requirement testing, where the RB hopping is symmetric to the CC center, i.e. intra-slot frequency hopping is enabled.

[bookmark: _Toc535320707]8.3.3.2.2	Minimum requirements
The ACK missed detection probability shall not exceed 1% at the SNR given in table 8.3.3.2.2-1 and in table 8.3.3.2.2-2 for non-repetition cases and table 8.3.3.2.2-3 for the multi-slot case respectively.
Table 8.3.3.2.2-1: Minimum requirements for PUCCH format 1 with 15 kHz SCS
	Number of TX antennas
	Number of RX antennas
	Cyclic Prefix
	Propagation conditions and correlation matrix (Annex G)
	Channel bandwidth / SNR (dB)

	
	
	
	
	5 MHz
	10 MHz
	20 MHz

	1
	2
	Normal
	TDLC-300-100 Low
	[-4.8]
	[-4.3]
	[-4.9]

	
	4
	Normal
	TDLC-300-100 Low
	[-8.6]
	[-8.0]
	[-8.5]

	
	8
	Normal
	TDLC-300-100 Low
	[-11.5]
	[-11.3]
	[-11.3]



Table 8.3.3.2.2-2: Minimum requirements for PUCCH format 1 with 30 kHz SCS
	Number of TX antennas
	Number of RX antennas
	Cyclic Prefix
	Propagation conditions and correlation matrix (Annex G)
	Channel bandwidth (MHz) / SNR (dB)

	
	
	
	
	10 MHz
	20 MHz
	40 MHz
	100 MHz

	1
	2
	Normal
	TDLC-300-100 Low
	[-3.8]
	[-4.4]
	[-4.4]
	[-4.3]

	
	4
	Normal
	TDLC-300-100 Low
	[-7.9]
	[-8.3]
	[-8.3]
	[-8.3]

	
	8
	Normal
	TDLC-300-100 Low
	[-11.1]
	[-11.2]
	[-11.3]
	[-11.1]



Table 8.3.3.2.2-3: Minimum requirements for multi-slot PUCCH format 1 with 30kHz SCS
	Number of TX antennas
	Number of RX antennas
	Cyclic Prefix
	Propagation conditions and correlation matrix (Annex G)
	Channel bandwidth (MHz) / SNR (dB)

	
	
	
	
	40 MHz

	1
	8
	Normal
	TDLC-300-100 Low
	[ TBD ]



<end of the change>
<start of the change>
[bookmark: _Toc535320875]11.3.2.3	Performance requirements for PUCCH format 1
[bookmark: _Toc535320876]11.3.2.3.1	NACK to ACK requirements
[bookmark: _Toc535320877]11.3.2.3.1.1	General
The NACK to ACK detection probability is the probability that an ACK bit is falsely detected when an NACK bit was sent on the particular bit position, where the NACK to ACK detection probability is defined as follows:
	[image: ]
where:
-	[image: ] denotes the total number of NACK bits transmitted
-	[image: ] denotes the number of NACK bits decoded as ACK bits at the receiver, i.e. the number of received ACK bits
-	NACK bits in the definition do not contain the NACK bits which are mapped from DTX, i.e. NACK bits received when DTX is sent should not be considered.
Random codeword selection is assumed.
Table 11.3.2.3.1.1-1: Test Parameters
	Parameter
	Test

	nrofBits
	2

	nrofPRBs
	1

	nrofSymbols
	14

	startingPRB
	0

	intraSlotFrequencyHopping
	enabled

	secondHopPRB
	The largest PRB index - nrofPRBs

	pucch-GroupHopping
	neither

	hoppingId
	0

	initialCyclicShift
	0

	startingSymbolIndex
	0

	Index of orthogonal sequence (time-domain-OCC)
	0


In case of multi-slot PUCCH, additional test parameters are configured in Table 11.3.2.3.1.1-2.
Table 11.3.2.3.1.1-2: Test Parameters for multi-slot PUCCH
	Parameters
	Test

	BandWidth/SCS
	40 MHz/ 30kHz

	Antenna
	1T8R

	Propagation condition
	TDLC300-100;

	Carrier frequency (GHz)
	4GHz;

	Inter/Intra-slot frequency hopping
	Option 1: Enabled/Disabled

	
	Option 2:   Disabled/Enabled

	number of slot 
	2



The transient period as specified in TS 38.101-1[X] and TS 38.101-2 [Y] subclause 6.3.3.1 is not taken into account for performance requirement testing, where the RB hopping is symmetric to the CC center, i.e. intra-slot frequency hopping is enabled.

[bookmark: _Toc535320878]11.3.2.3.1.2	Minimum requirements
The NACK to ACK probability shall not exceed 0.1% at the SNR given in Table 11.3.2.3.1.2-1 and Table 11.3.2.3.1.2‑2 for non-repetition cases and Table 11.3.2.3.1.2-3 for the multi-slot case respectively.
Table 11.3.2.3.1.2-1: Minimum requirements for PUCCH format 1 with 60 kHz SCS
	Number of TX antennas
	Number of Demodulation Branches
	Cyclic Prefix
	Propagation conditions and correlation matrix (Annex G)
	Channel bandwidth / SNR (dB)

	
	
	
	
	50 MHz
	100 MHz

	1
	2
	Normal
	TDLA30-300 Low
	[TBD]
	[-2.7]



Table 11.3.2.3.1.2-2: Minimum requirements for PUCCH format 1 with 120 kHz SCS
	Number of TX antennas
	Number of Demodulation Branches
	Cyclic Prefix
	Propagation conditions and correlation matrix (Annex G)
	Channel bandwidth / SNR (dB)

	
	
	
	
	50 MHz
	100 MHz
	200 MHz

	1
	2
	Normal
	TDLA30-300 Low
	[TBD]
	[-2.7]
	[TBD]



Table 11.3.2.3.1.2-3: Minimum requirements for multi-slot PUCCH format 1 with 30kHz SCS
	Number of TX antennas
	Number of RX antennas
	Cyclic Prefix
	Propagation conditions and correlation matrix (Annex G)
	Channel bandwidth (MHz) / SNR (dB)

	
	
	
	
	40 MHz

	1
	8
	Normal
	TDLC-300-100 Low
	[ TBD ]



[bookmark: _Toc535320879]11.3.2.3.2	ACK missed detection requirements
[bookmark: _Toc535320880]11.3.2.3.2.1	General
The ACK missed detection probability is the probability of not detecting an ACK when an ACK was sent. The test parameters in Table 11.3.2.3.1.1-1 are configured, and for multi-slot PUCCH, addtional test parameters in table 8.3.3.1.1-2 are configured.
The transient period as specified in TS 38.101-1[X] and TS 38.101-2 [Y] subclause 6.3.3.1 is not taken into account for performance requirement testing, where the RB hopping is symmetric to the CC center, i.e. intra-slot frequency hopping is enabled.
[bookmark: _Toc535320881]11.3.2.3.2.2	Minimum requirements
The ACK missed detection probability shall not exceed 1% at the SNR given in Table 11.3.2.3.2.2-1 and in Table 11.3.2.3.2.2-2 for non-repetition cases and Table 11.3.2.3.2.2-3 for the multi-slot case repectively.
Table 11.3.2.3.2.2-1: Minimum requirements for PUCCH format 1 with 60 kHz SCS
	Number of TX antennas
	Number of Demodulation Branches
	Cyclic Prefix
	Propagation conditions and correlation matrix (Annex G)
	Channel bandwidth / SNR (dB)

	
	
	
	
	50 MHz
	100 MHz

	1
	2
	Normal
	TDLA30-300 Low
	[-3.8]
	[-4.2]



Table 11.3.2.3.2.2-2: Minimum requirements for PUCCH format 1 with 120 kHz SCS
	Number of TX antennas
	Number of Demodulation Branches
	Cyclic Prefix
	Propagation conditions and correlation matrix (Annex G)
	Channel bandwidth / SNR (dB)

	
	
	
	
	50 MHz
	100 MHz
	200 MHz

	1
	2
	Normal
	TDLA30-300 Low
	[-4.5]
	[-4.4]
	[-4.7]



Table 11.3.2.3.2.2-3: Minimum requirements for multi-slot PUCCH format 1 with 30kHz SCS
	Number of TX antennas
	Number of RX antennas
	Cyclic Prefix
	Propagation conditions and correlation matrix (Annex G)
	Channel bandwidth (MHz) / SNR (dB)

	
	
	
	
	40 MHz

	1
	8
	Normal
	TDLC-300-100 Low
	[ TBD ]



<end of the change>
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