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<Start of Change 1>
[bookmark: _Toc61177991][bookmark: _Toc61178463][bookmark: _Toc74663378][bookmark: _Toc82621919][bookmark: _Toc90422766][bookmark: _Toc106782962][bookmark: _Toc107311853][bookmark: _Toc107419437][bookmark: _Toc107475064]8.3.12	Performance requirements for PUCCH format 1 with DM-RS bundling 
[bookmark: _Toc61177992][bookmark: _Toc61178464][bookmark: _Toc74663379][bookmark: _Toc82621920][bookmark: _Toc90422767][bookmark: _Toc106782963][bookmark: _Toc107311854][bookmark: _Toc107419438][bookmark: _Toc107475065]8.3.12.1	NACK to ACK requirements
[bookmark: _Toc61177993][bookmark: _Toc61178465][bookmark: _Toc74663380][bookmark: _Toc82621921][bookmark: _Toc90422768][bookmark: _Toc106782964][bookmark: _Toc107311855][bookmark: _Toc107419439][bookmark: _Toc107475066]8.3.12.1.1	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.
The NACK to ACK detection probability performance requirement only apply to PUCCH format 1 with 2 UCI bits. The UCI information only contain ACK/NACK information.
The 2bits UCI information is further defined with bitmap as [0 1].
Table 8.3.12.1.1-1: Test Parameters
	Parameter
	Test 1
	Test 2

	Example TDD UL-DL pattern (Note1)
	15 kHz SCS: 
7D1S2U, S=6D:4G:4U
30 kHz SCS: TDD
7D1S2U, S=6D:4G:4U
	15 kHz SCS: FDD
30 kHz SCS: FDD

	Number of information bits
	2
	2

	Number of PRBs
	1
	1

	Number of symbols
	14
	14

	First PRB prior to frequency hopping
	0
	0

	Intra-slot frequency hopping
	disabled
	disabled

	Group and sequence hopping
	neither
	neither

	Hopping ID
	0
	0

	Initial cyclic shift
	0
	0

	First symbol
	0
	0

	Index of orthogonal cover code (timeDomainOCC)
	0
	0

	Number of slots for PUCCH repetition
	2 
	8

	PUCCH-TimeDomainWindowLength
	2 
	8

	Note 1: The same TDD requirements are applicable to different UL-DL patterns with more than one consecutive UL slots when both pucch-TimeDomainWindowLength and PUCCH aggregation factor are configured as 2 slots.
The UL (re)transmission of PUCCH is only scheduled for the actual TDW including 2 consecutive UL slots.



[bookmark: _Toc61177994][bookmark: _Toc61178466][bookmark: _Toc74663381][bookmark: _Toc82621922][bookmark: _Toc90422769][bookmark: _Toc106782965][bookmark: _Toc107311856][bookmark: _Toc107419440][bookmark: _Toc107475067]8.3.12.1.2	Minimum requirements
The NACK to ACK probability shall not exceed 0.1% at the SNR given in table 8.3.12.1.2-1 and table 8.3.12.1.2-2
Table 8.3.12.1.2-1: Minimum requirements for PUCCH format 1 with DMRS bundling, 15 kHz SCS, 5MHz channel bandwidth, 
	Test number 
	Number of Tx antennas
	Number of RX antennas
	Cyclic-Prefix
	Propagation conditions and correlation matrix (Annex G)
	SNR (dB)

	1
	1
	2
	Normal
	TDLA30-10 Low
	[-3.0]

	2
	1
	2
	Normal
	TDLA30-10 Low
	[-9.1]



Table 8.3.12.1.2-2: Minimum requirements for PUCCH format 1 with DMRS bundling, 30 kHz SCS, 10MHz channel bandwidth,
	Test number 
	Number of Tx antennas
	Number of RX antennas
	Cyclic-Prefix
	Propagation conditions and correlation matrix (Annex G)
	SNR (dB)

	1
	1
	2
	Normal
	TDLA30-10 Low
	[-3.0]

	2
	1
	2
	Normal
	TDLA30-10 Low
	[-8.7]




[bookmark: _Toc61177995][bookmark: _Toc61178467][bookmark: _Toc74663382][bookmark: _Toc82621923][bookmark: _Toc90422770][bookmark: _Toc106782966][bookmark: _Toc107311857][bookmark: _Toc107419441][bookmark: _Toc107475068]8.3.12.2	ACK missed detection requirements
[bookmark: _Toc61177996][bookmark: _Toc61178468][bookmark: _Toc74663383][bookmark: _Toc82621924][bookmark: _Toc90422771][bookmark: _Toc106782967][bookmark: _Toc107311858][bookmark: _Toc107419442][bookmark: _Toc107475069]8.3.12.2.1	General
The ACK missed detection probability is the probability of not detecting an ACK when an ACK was sent. The test parameters in table 8.3.12.1.1-1 are configured. 
The ACK missed detection probability performance requirement only apply to PUCCH format 1 with 2 UCI bits. The UCI information only contain ACK/NACK information.
The 2bits UCI information is further defined with bitmap as [0 1].
[bookmark: _Toc61177997][bookmark: _Toc61178469][bookmark: _Toc74663384][bookmark: _Toc82621925][bookmark: _Toc90422772][bookmark: _Toc106782968][bookmark: _Toc107311859][bookmark: _Toc107419443][bookmark: _Toc107475070]8.3.12.2.2	Minimum requirements
The ACK missed detection probability shall not exceed 1% at the SNR given in table 8.3.12.2.2-1 and table 8.3.12.2.2-2
Table 8.3.12.2.2-1: Minimum requirements for PUCCH format 1 with DMRS bundling, 15 kHz SCS, 5MHz channel bandwidth, 
	Test number 
	Number of Tx antennas
	Number of RX antennas
	Cyclic-Prefix
	Propagation conditions and correlation matrix (Annex G)
	SNR (dB)

	1
	1
	2
	Normal
	TDLA30-10 Low
	[-3.9]

	2
	1
	2
	Normal
	TDLA30-10 Low
	[-8.9]



Table 8.3.12.2.2-2: Minimum requirements for PUCCH format 1 with DMRS bundling, 30 kHz SCS, 10MHz channel bandwidth,
	Test number 
	Number of Tx antennas
	Number of RX antennas
	Cyclic-Prefix
	Propagation conditions and correlation matrix (Annex G)
	SNR (dB)

	1
	1
	2
	Normal
	TDLA30-10 Low
	[-3.8]

	2
	1
	2
	Normal
	TDLA30-10 Low
	[-8.5]



8.3.13	Performance requirements for PUCCH format 3 with DMRS bundling
[bookmark: _Toc21127596][bookmark: _Toc29811805][bookmark: _Toc36817357][bookmark: _Toc37260279][bookmark: _Toc37267667][bookmark: _Toc44712269][bookmark: _Toc45893582][bookmark: _Toc53178304][bookmark: _Toc53178755][bookmark: _Toc61178993][bookmark: _Toc61179463][bookmark: _Toc67916759][bookmark: _Toc74663363][bookmark: _Toc82621904][bookmark: _Toc90422751][bookmark: _Toc106782947][bookmark: _Toc107311838][bookmark: _Toc107419422][bookmark: _Toc107475049]8.3.13.1	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. The UCI information does not contain CSI part 2. 
Table 8.3.13.1-1: Test Parameters 
	Parameter
	Test 1
	Test 2

	Eample TDD UL-DL pattern (Note1)
	15 kHz SCS: 
7D1S2U, S=6D:4G:4U
30 kHz SCS: TDD
7D1S2U, S=6D:4G:4U
	15 kHz SCS: FDD
30 kHz SCS: FDD

	Modulation order
	QPSK
	QPSK

	First PRB prior to frequency hopping
	0
	0

	Intra-slot frequency hopping
	disabled
	disabled

	Group and sequence hopping
	neither
	neither

	Hopping ID
	0
	0

	Number of PRBs
	1
	1

	Number of symbols
	14
	14

	The number of UCI information bits
	16
	16

	First symbol
	0
	0

	[bookmark: _Toc21127597][bookmark: _Toc29811806][bookmark: _Toc36817358][bookmark: _Toc37260280][bookmark: _Toc37267668][bookmark: _Toc44712270][bookmark: _Toc45893583][bookmark: _Toc53178305][bookmark: _Toc53178756][bookmark: _Toc61178994][bookmark: _Toc61179464][bookmark: _Toc67916760][bookmark: _Toc74663364][bookmark: _Toc82621905][bookmark: _Toc90422752][bookmark: _Toc106782948][bookmark: _Toc107311839][bookmark: _Toc107419423][bookmark: _Toc107475050]Number of slots for PUCCH repetition
	2 
	8

	PUCCH-TimeDomainWindowLength
	2 
	8

	Note 1: The same TDD requirements are applicable to different UL-DL patterns with more than one consecutive UL slots when both pucch-TimeDomainWindowLength and PUCCH aggregation factor are configured as 2 slots.
The UL (re)transmission of PUCCH is only scheduled for the actual TDW including 2 consecutive UL slots.


8.3.13.2	Minimum requirements
The UCI block error probability shall not exceed 1% at the SNR given in Table 8.3.13.2-1 and Table 8.3.13.2-2.
Table 8.3.13.2-1: Minimum requirements for PUCCH format 3 with DMRS bundling, 15 kHz SCS, 5MHz channel bandwidth
	Test 
	Number of
	Number of
	Cyclic 
	Propagation
	Additional 
	Channel bandwidth / SNR (dB)

	Number
	TX antennas
	RX antennas
	Prefix
	conditions and correlation matrix (Annex G)
	DM-RS configuration
	5 MHz

	1
	1
	2
	Normal
	TDLA30-10 Low
	No additional DM-RS
	[0.3]

	
	
	
	
	
	Additional DM-RS
	[-0.1]

	2
	1
	2
	Normal
	TDLA30-10 Low
	No additional DM-RS
	[-5.3]

	
	
	
	
	
	Additional DM-RS
	[-5.8]



Table 8.3.13.2-2: Minimum requirements for PUCCH format 3 with DMRS bundling, 30 kHz SCS, 10MHz channel bandwidth
	Test 
	Number of
	Number of
	Cyclic 
	Propagation
	Additional 
	Channel bandwidth / SNR (dB)

	Number
	TX antennas
	RX antennas
	Prefix
	conditions and correlation matrix (Annex G)
	DM-RS configuration
	10 MHz

	1
	1
	2
	Normal
	TDLA30-10 Low
	No additional DM-RS
	[0.2]

	
	
	
	
	
	Additional DM-RS
	[0.0]

	2
	`1
	2
	Normal
	TDLA30-10 Low
	No additional DM-RS
	[-5.2]

	
	
	
	
	
	Additional DM-RS
	[-5.6]




<End of Change 1>


<Start of Change 2>
11.3.1.8 Performance requirements for PUCCH format 1 with DMRS bundling
Apply the requirements defined in clause 8.3.12 for 2Rx.

11.3.1.9 Performance requirements for PUCCH format 3 with DMRS bundling
Apply the requirements defined in clause 8.3.13 for 2Rx.

<End of Change 2>

<Start of Change 3>
11.3.2.7	Performance requirements for PUCCH format 1 with DMRS bundling
11.3.2.7.1	NACK to ACK requirements
11.3.2.7.1.1	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.
The NACK to ACK detection probability performance requirement only apply to PUCCH format 1 with 2 UCI bits. The UCI information only contain ACK/NACK information.
The 2bits UCI information is further defined with bitmap as [0 1].
Table 11.3.2.7.1.1-1: Test Parameters
	Parameter
	Test 

	Example TDD UL-DL pattern (Note1) 
	60 kHz SCS:
DDSUU, S=10D:2G:2U or DSUUU
120 kHz SCS:
DDSUU, S=10D:2G:2U, DSUUU or DSUUU

	Number of information bits
	2

	Number of PRBs
	1

	Number of symbols
	14

	First PRB prior to frequency hopping
	0

	Intra-slot frequency hopping
	disabled

	Group and sequence hopping
	neither

	Hopping ID
	0

	Initial cyclic shift
	0

	First symbol
	0

	Index of orthogonal cover code (timeDomainOCC)
	0

	Number of slots for PUCCH repetition
	2 

	PUCCH-TimeDomainWindowLength
	2 

	Note 1: The same TDD requirements are applicable to different UL-DL patterns with more than one consecutive UL slots when both pucch-TimeDomainWindowLength and PUCCH aggregation factor are configured as 2 slots.
The UL (re)transmission of PUCCH is only scheduled for the actual TDW including 2 consecutive UL slots.


11.3.2.7.1.2	Minimum requirements
The NACK to ACK probability shall not exceed 0.1% at the SNR given in table 11.3.2.7.1.2-1 and table 11.3.2.7.1.2-2
Table 11.3.2.7.1.2-1: Minimum requirements for PUCCH format 1 with DMRS bundling, 60 kHz SCS, 50MHz channel bandwidth
	Number of Tx antennas
	Number of demodulation branches
	Cyclic-Prefix
	Propagation conditions and correlation matrix (Annex G)
	SNR (dB)

	1
	2
	Normal
	TDLA30-75 Low
	[-2.9]



Table 11.3.2.7.1.2-2: Minimum requirements for PUCCH format 1 with DMRS bundling, 120 kHz SCS, 50MHz channel bandwidth
	Number of Tx antennas
	Number of demodulation branches
	Cyclic-Prefix
	Propagation conditions and correlation matrix (Annex G)
	SNR (dB)

	1
	2
	Normal
	TDLA30-75 Low
	[-3.0]




11.3.2.7.2	ACK missed detection requirements
11.3.2.7.2.1	General
The ACK missed detection probability is the probability of not detecting an ACK when an ACK was sent. The test parameters in table 11.3.2.7.2.1-1 are configured. 
The ACK missed detection probability performance requirement only apply to PUCCH format 1 with 2 UCI bits. The UCI information only contain ACK/NACK information.
The 2bits UCI information is further defined with bitmap as [0 1].
11.3.2.7.2.2	Minimum requirements
The ACK missed detection probability shall not exceed 1% at the SNR given in table 11.3.2.7.2.2-1 to table 11.3.2.7.2.2-2
Table 11.3.2.7.2.2-1: Minimum requirements for PUCCH format 1 with JCE, 60 kHz SCS, 50MHz channel bandwidth
	Test Number
	Number of Tx antennas
	Number of demodulation branches
	Cyclic-Prefix
	Propagation conditions and correlation matrix (Annex G)
	SNR (dB)

	1
	1
	2
	Normal
	TDLA30-75 Low
	[TBD]



Table 11.3.2.7.2.2-1: Minimum requirements for PUCCH format 1 with JCE, 120 kHz SCS, 100MHz channel bandwidth
	Test Number
	Number of Tx antennas
	Number of demodulation branches
	Cyclic-Prefix
	Propagation conditions and correlation matrix (Annex G)
	SNR (dB)

	1
	1
	2
	Normal
	TDLA30-75 Low
	[-4.8]




11.3.2.8	Performance requirements for PUCCH format 3 with DMRS bunding
11.3.2.8.1	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. The UCI information does not contain CSI part 2. 
Table 11.3.2.8.1-1: Test Parameters 
	Parameter
	Test 

	Example TDD UL-DL pattern (Note 1)
	60 kHz SCS:
DDSUU, S=10D:2G:2U or DSUUU
120 kHz SCS:
DDSUU, S=10D:2G:2U or DSUUU

	Modulation order
	QPSK

	First PRB prior to frequency hopping
	0

	Intra-slot frequency hopping
	disabled

	Group and sequence hopping
	neither

	Hopping ID
	0

	Number of PRBs
	1

	Number of symbols
	14

	The number of UCI information bits
	16

	First symbol
	0

	Number of slots for PUCCH repetition
	2 

	PUCCH-TimeDomainWindowLength
	2 

	Note 1: The same TDD requirements are applicable to different UL-DL patterns with more than one consecutive UL slots when both pucch-TimeDomainWindowLength and PUCCH aggregation factor are configured as 2 slots.
The UL (re)transmission of PUCCH is only scheduled for the actual TDW including 2 consecutive UL slots.



11.3.2.8.2	Minimum requirements
The UCI block error probability shall not exceed 1% at the SNR given in Table 11.3.2.8.2-1 and Table 11.3.2.8.2-2.
Table 11.3.2.8.2-1: Minimum requirements for PUCCH format 3 with JCE, 60 kHz SCS, 50MHz channel bandwidth
	Test 
	Number of
	Number of
	Cyclic 
	Propagation
	Additional 
	Channel bandwidth / SNR (dB)

	Number
	TX antennas
	demodulation branches
	Prefix
	conditions and correlation matrix (Annex G)
	DM-RS configuration
	50 MHz

	1
	1
	2
	Normal
	TDLA30-75 Low
	No additional DM-RS
	[0.1]

	
	
	
	
	
	Additional DM-RS
	[-0.2]



Table 11.3.2.8.2-2: Minimum requirements for PUCCH format 3 with JCE, 120 kHz SCS, 50MHz channel bandwidth
	Test 
	Number of
	Number of
	Cyclic 
	Propagation
	Additional 
	Channel bandwidth / SNR (dB)

	Number
	TX antennas
	demodulation branches
	Prefix
	conditions and correlation matrix (Annex G)
	DM-RS configuration
	50 MHz

	1
	1
	2
	Normal
	TDLA30-75 Low
	No additional DM-RS
	[0.7]

	
	
	
	
	
	Additional DM-RS
	[-0.1]




<End of Change 3>
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