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[bookmark: _Toc106783146][bookmark: _Toc107312037][bookmark: _Toc107419621][bookmark: _Toc107475250][bookmark: _Toc21127768][bookmark: _Toc29811977][bookmark: _Toc36817529][bookmark: _Toc37260452][bookmark: _Toc37267840][bookmark: _Toc44712447][bookmark: _Toc45893759][bookmark: _Toc53178473][bookmark: _Toc53178924][bookmark: _Toc61179169][bookmark: _Toc61179639][bookmark: _Toc67916941][bookmark: _Toc74663562][bookmark: _Toc82622105][bookmark: _Toc90422952][bookmark: _Toc106783154][bookmark: _Toc107312045][bookmark: _Toc107419629][bookmark: _Toc107475258]11.3	Performance requirements for PUCCH
[bookmark: _Toc21127761][bookmark: _Toc29811970][bookmark: _Toc36817522][bookmark: _Toc37260445][bookmark: _Toc37267833][bookmark: _Toc44712440][bookmark: _Toc45893752][bookmark: _Toc53178466][bookmark: _Toc53178917][bookmark: _Toc61179162][bookmark: _Toc61179632][bookmark: _Toc67916934][bookmark: _Toc74663555][bookmark: _Toc82622098][bookmark: _Toc90422945][bookmark: _Toc106783147][bookmark: _Toc107312038][bookmark: _Toc107419622][bookmark: _Toc107475251]11.3.1	Requirements for BS type 1-O

11.3.2	Requirements for BS type 2-O
[bookmark: _Toc21127769][bookmark: _Toc29811978][bookmark: _Toc36817530][bookmark: _Toc37260453][bookmark: _Toc37267841][bookmark: _Toc44712448][bookmark: _Toc45893760][bookmark: _Toc53178474][bookmark: _Toc53178925][bookmark: _Toc61179170][bookmark: _Toc61179640][bookmark: _Toc67916942][bookmark: _Toc74663563][bookmark: _Toc82622106][bookmark: _Toc90422953][bookmark: _Toc106783155][bookmark: _Toc107312046][bookmark: _Toc107419630][bookmark: _Toc107475259]11.3.2.1	DTX to ACK probability
Apply the requirements defined in clause 8.3.1.
[bookmark: _Toc21127770][bookmark: _Toc29811979][bookmark: _Toc36817531][bookmark: _Toc37260454][bookmark: _Toc37267842][bookmark: _Toc44712449][bookmark: _Toc45893761][bookmark: _Toc53178475][bookmark: _Toc53178926][bookmark: _Toc61179171][bookmark: _Toc61179641][bookmark: _Toc67916943][bookmark: _Toc74663564][bookmark: _Toc82622107][bookmark: _Toc90422954][bookmark: _Toc106783156][bookmark: _Toc107312047][bookmark: _Toc107419631][bookmark: _Toc107475260][bookmark: _GoBack]11.3.2.2	Performance requirements for PUCCH format 0 
[bookmark: _Toc21127771][bookmark: _Toc29811980][bookmark: _Toc36817532][bookmark: _Toc37260455][bookmark: _Toc37267843][bookmark: _Toc44712450][bookmark: _Toc45893762][bookmark: _Toc53178476][bookmark: _Toc53178927][bookmark: _Toc61179172][bookmark: _Toc61179642][bookmark: _Toc67916944][bookmark: _Toc74663565][bookmark: _Toc82622108][bookmark: _Toc90422955][bookmark: _Toc106783157][bookmark: _Toc107312048][bookmark: _Toc107419632][bookmark: _Toc107475261]11.3.2.2.1	General
The ACK missed detection probability is the probability of not detecting an ACK when an ACK was sent.
Table 11.3.2.2.1-1: Test Parameters
	Parameter
	Test

	Number of UCI information bits
	1

	Number of PRBs
	FR2-1: 1.
FR2-2:1,161

	First PRB prior to frequency hopping
	0

	Intra-slot frequency hopping
	N/A for 1 symbol Enabled for 2 symbols

	First PRB after frequency hopping
	The largest PRB index – (Number of PRBs - 1)

	Group and sequence hopping
	neither

	Hopping ID
	0

	Initial cyclic shift
	0

	First symbol
	13 for 1 symbol
12 for 2 symbols




The transient period as specified in TS 38.101-1 [17] clause 6.3.3.1 and TS 38.101-2 [18] clause 6.3.3.1 is not taken into account for performance requirement testing, where the RB hopping is symmetric to the CC centre, i.e. intra-slot frequency hopping is enabled.
[bookmark: _Toc21127772][bookmark: _Toc29811981][bookmark: _Toc36817533][bookmark: _Toc37260456][bookmark: _Toc37267844][bookmark: _Toc44712451][bookmark: _Toc45893763][bookmark: _Toc53178477][bookmark: _Toc53178928][bookmark: _Toc61179173][bookmark: _Toc61179643][bookmark: _Toc67916945][bookmark: _Toc74663566][bookmark: _Toc82622109][bookmark: _Toc90422956][bookmark: _Toc106783158][bookmark: _Toc107312049][bookmark: _Toc107419633][bookmark: _Toc107475262]11.3.2.2.2	Minimum requirements
The ACK missed detection probability shall not exceed 1% at the SNR given in table 11.3.2.2.2-1 and in table 11.3.2.2.2-2.to 11.3.2.2.2-4
Table 11.3.2.2.2-1: Minimum requirements for PUCCH format 0 and 60 kHz SCS in FR2-1
	Number
	Number of
	Propagation conditions and
	Number of
	Channel bandwidth / SNR (dB)

	of TX antennas
	demodulation branches
	correlation matrix (Annex G)
	OFDM symbols
	50 MHz
	100 MHz

	1
	2
	TDLA30-300 Low
	1
	9.3
	9.0

	
	
	
	2
	4.2
	4.0



Table 11.3.2.2.2-2: Minimum requirements for PUCCH format 0 and 120 kHz SCS in FR2-1
	Number
	Number of
	Propagation conditions and
	Number of
	Channel bandwidth / SNR (dB)

	of TX antennas
	demodulation branches
	correlation matrix (Annex G)
	OFDM symbols
	50 MHz
	100 MHz
	200 MHz

	1
	2
	TDLA30-300 Low
	1
	9.5
	9.2
	9.7

	
	
	
	2
	4.1
	3.8
	4.0



Table 11.3.2.2.2-3: Minimum requirements for PUCCH format 0 and 120 kHz SCS in FR2-2
	Number
of TX
	Number of demodulation
	Propagation conditions and
	Number of
OFDM
	Number of
PRBs
	Channel bandwidth / SNR (dB)

	antennas
	branches
	correlation matrix (Annex G)
	symbols
	
	100 MHz

	1
	2
	TDLA30-650 Low
	1
	1
	9.6

	
	
	
	2
	16
	-5.8



Table 11.3.2.2.2-4: Minimum requirements for PUCCH format 0 and 480 kHz SCS in FR2-2
	Number
of TX
	Number of demodulation
	Propagation conditions and
	Number of
OFDM
	Number of
PRBs
	Channel bandwidth / SNR (dB)

	antennas
	branches
	correlation matrix (Annex G)
	symbols
	
	400 MHz

	1
	2
	TDLA10-650 Low
	1
	1
	9.6

	
	
	
	2
	16
	-4.8



[bookmark: _Toc21127773][bookmark: _Toc29811982][bookmark: _Toc36817534][bookmark: _Toc37260457][bookmark: _Toc37267845][bookmark: _Toc44712452][bookmark: _Toc45893764][bookmark: _Toc53178478][bookmark: _Toc53178929][bookmark: _Toc61179174][bookmark: _Toc61179644][bookmark: _Toc67916946][bookmark: _Toc74663567][bookmark: _Toc82622110][bookmark: _Toc90422957][bookmark: _Toc106783159][bookmark: _Toc107312050][bookmark: _Toc107419634][bookmark: _Toc107475263]11.3.2.3	Performance requirements for PUCCH format 1 
[bookmark: _Toc21127774][bookmark: _Toc29811983][bookmark: _Toc36817535][bookmark: _Toc37260458][bookmark: _Toc37267846][bookmark: _Toc44712453][bookmark: _Toc45893765][bookmark: _Toc53178479][bookmark: _Toc53178930][bookmark: _Toc61179175][bookmark: _Toc61179645][bookmark: _Toc67916947][bookmark: _Toc74663568][bookmark: _Toc82622111][bookmark: _Toc90422958][bookmark: _Toc106783160][bookmark: _Toc107312051][bookmark: _Toc107419635][bookmark: _Toc107475264]11.3.2.3.1	NACK to ACK requirements
[bookmark: _Toc21127775][bookmark: _Toc29811984][bookmark: _Toc36817536][bookmark: _Toc37260459][bookmark: _Toc37267847][bookmark: _Toc44712454][bookmark: _Toc45893766][bookmark: _Toc107475265]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

	Number of information bits
	2

	Number of PRBs
	FR2-1:1
FR2-2:1,161

	Number of symbols
	14

	First PRB prior to frequency hopping
	0

	Intra-slot frequency hopping
	enabled

	First PRB after frequency hopping
	The largest PRB index – (nrofPRBs – 1)

	Group and sequence hopping
	neither

	Hopping ID
	0

	Initial cyclic shift
	0

	First symbol
	0

	Index of orthogonal cover code (timeDomainOCC)
	0



The transient period as specified in TS 38.101-1 [17] and TS 38.101-2 [18] clause 6.3.3.1 is not taken into account for performance requirement testing, where the RB hopping is symmetric to the CC centre, i.e. intra-slot frequency hopping is enabled.

[bookmark: _Toc21127776][bookmark: _Toc29811985][bookmark: _Toc36817537][bookmark: _Toc37260460][bookmark: _Toc37267848][bookmark: _Toc44712455][bookmark: _Toc45893767][bookmark: _Toc107475266]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.
Table 11.3.2.3.1.2-1: Minimum requirements for PUCCH format 1 with 60 kHz SCS in FR2-1
	Number of TX
	Number of Demodulation
	Cyclic Prefix
	Propagation conditions and correlation matrix
	Channel bandwidth / SNR (dB)

	antennas
	Branches
	
	(Annex G)
	50 MHz
	100 MHz

	1
	2
	Normal
	TDLA30-300 Low
	-1.2
	-4.2



Table 11.3.2.3.1.2-2: Minimum requirements for PUCCH format 1 with 120 kHz SCS in FR2-1
	Number
	Number of
	Cyclic
	Propagation
	Channel bandwidth / SNR (dB)

	of TX antennas
	Demodulation Branches
	Prefix
	conditions and correlation matrix (Annex G)
	50 MHz
	100 MHz
	200 MHz

	1
	2
	Normal
	TDLA30-300 Low
	-3.9
	-3.9
	-3.0



Table 11.3.2.3.1.2-3: Minimum requirements for PUCCH format 1 and 120 kHz SCS in FR2-2
	Number
of TX
	Number of demodulation
	Cyclic Prefix
	Propagation conditions and
	Number of
RBs
	Channel bandwidth / SNR (dB)

	antennas
	branches
	
	correlation matrix (Annex G)
	
	100 MHz

	1
	2
	Normal
	TDLA30-650 Low
	1
	-2.7

	
	
	
	
	16
	-13.1



Table 11.3.2.3.1.2-4: Minimum requirements for PUCCH format 1 and 480 kHz SCS in FR2-2
	Number
of TX
	Number of demodulation
	Cyclic Prefix
	Propagation conditions and
	Number of
RBs
	Channel bandwidth / SNR (dB)

	antennas
	branches
	
	correlation matrix (Annex G)
	
	400 MHz

	1
	2
	Normal
	TDLA10-650 Low
	1
	-2.9

	
	
	
	
	16
	-13.8



[bookmark: _Toc21127777][bookmark: _Toc29811986][bookmark: _Toc36817538][bookmark: _Toc37260461][bookmark: _Toc37267849][bookmark: _Toc44712456][bookmark: _Toc45893768][bookmark: _Toc53178480][bookmark: _Toc53178931][bookmark: _Toc61179176][bookmark: _Toc61179646][bookmark: _Toc67916948][bookmark: _Toc74663569][bookmark: _Toc82622112][bookmark: _Toc90422959][bookmark: _Toc106783161][bookmark: _Toc107312052][bookmark: _Toc107419636][bookmark: _Toc107475267]11.3.2.3.2	ACK missed detection requirements
[bookmark: _Toc21127778][bookmark: _Toc29811987][bookmark: _Toc36817539][bookmark: _Toc37260462][bookmark: _Toc37267850][bookmark: _Toc44712457][bookmark: _Toc45893769][bookmark: _Toc107475268]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. 
The transient period as specified in TS 38.101-1 [17] and TS 38.101-2 [18] clause 6.3.3.1 is not taken into account for performance requirement testing, where the RB hopping is symmetric to the CC centre, i.e. intra-slot frequency hopping is enabled.
[bookmark: _Toc21127779][bookmark: _Toc29811988][bookmark: _Toc36817540][bookmark: _Toc37260463][bookmark: _Toc37267851][bookmark: _Toc44712458][bookmark: _Toc45893770][bookmark: _Toc107475269]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.to Table 
Table 11.3.2.3.2.2-1: Minimum requirements for PUCCH format 1 with 60 kHz SCS in FR2-1
	Number of TX
	Number of Demodulation
	Cyclic Prefix
	Propagation conditions and correlation matrix
	Channel bandwidth / SNR (dB)

	antennas
	Branches
	
	(Annex G)
	50 MHz
	100 MHz

	1
	2
	Normal
	TDLA30-300 Low
	-3.9
	-4.2



Table 11.3.2.3.2.2-2: Minimum requirements for PUCCH format 1 with 120 kHz SCS in FR2-1
	Number
	Number of
	Cyclic
	Propagation
	Channel bandwidth / SNR (dB)

	of TX antennas
	Demodulation Branches
	Prefix
	conditions and correlation matrix (Annex G)
	50 MHz
	100 MHz
	200 MHz

	1
	2
	Normal
	TDLA30-300 Low
	-4.7
	-4.6
	-4.6



Table 11.3.2.3.2.2-3: Minimum requirements for PUCCH format 1 and 120 kHz SCS in FR2-2
	Number
of TX
	Number of demodulation
	Cyclic Prefix
	Propagation conditions and
	Number of
RBs
	Channel bandwidth / SNR (dB)

	antennas
	branches
	
	correlation matrix (Annex G)
	
	100 MHz

	1
	2
	Normal
	TDLA30-650 Low
	1
	-4.1

	
	
	
	
	16
	-14.8



Table 11.3.2.3.2.2-4: Minimum requirements for PUCCH format 1 and 480 kHz SCS in FR2-2
	Number
of TX
	Number of demodulation
	Cyclic Prefix
	Propagation conditions and
	Number of
RBs
	Channel bandwidth / SNR (dB)

	antennas
	branches
	
	correlation matrix (Annex G)
	
	400 MHz

	1
	2
	Normal
	TDLA10-650 Low
	1
	-4.2

	
	
	
	
	16
	-14.4



[bookmark: _Toc21127780][bookmark: _Toc29811989][bookmark: _Toc36817541][bookmark: _Toc37260464][bookmark: _Toc37267852][bookmark: _Toc44712459][bookmark: _Toc45893771][bookmark: _Toc53178481][bookmark: _Toc53178932][bookmark: _Toc61179177][bookmark: _Toc61179647][bookmark: _Toc67916949][bookmark: _Toc74663570][bookmark: _Toc82622113][bookmark: _Toc90422960][bookmark: _Toc106783162][bookmark: _Toc107312053][bookmark: _Toc107419637][bookmark: _Toc107475270]11.3.2.4	Performance requirements for PUCCH format 2

[bookmark: _Toc21127781][bookmark: _Toc29811990][bookmark: _Toc36817542][bookmark: _Toc37260465][bookmark: _Toc37267853][bookmark: _Toc44712460][bookmark: _Toc45893772][bookmark: _Toc53178482][bookmark: _Toc53178933][bookmark: _Toc61179178][bookmark: _Toc61179648][bookmark: _Toc67916950][bookmark: _Toc74663571][bookmark: _Toc82622114][bookmark: _Toc90422961][bookmark: _Toc106783163][bookmark: _Toc107312054][bookmark: _Toc107419638][bookmark: _Toc107475271]11.3.2.4.1	ACK missed detection requirements
[bookmark: _Toc21127782][bookmark: _Toc29811991][bookmark: _Toc36817543][bookmark: _Toc37260466][bookmark: _Toc37267854][bookmark: _Toc44712461][bookmark: _Toc45893773][bookmark: _Toc107475272]11.3.2.4.1.1	General
The ACK missed detection probability is the probability of not detecting an ACK when an ACK was sent.
The ACK missed detection requirement only applies to the PUCCH format 2 with 4 UCI bits.
Table 11.3.2.4.1.1-1: Test Parameters
	Parameter
	Value 

	Modulation order
	QSPK

	First PRB prior to frequency hopping
	0

	Intra-slot frequency hopping
	N/A

	First PRB after frequency hopping
	The largest PRB index – (Number of PRBs-1)

	Number of PRBs
	4

	Number of symbols
	1

	The number of UCI information bits
	4

	First symbol
	13

	DM-RS sequence generation
	NID0=0



The transient period as specified in TS 38.101-1 [17] and TS 38.101-2 [18] clause 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: _Toc21127783][bookmark: _Toc29811992][bookmark: _Toc36817544][bookmark: _Toc37260467][bookmark: _Toc37267855][bookmark: _Toc44712462][bookmark: _Toc45893774][bookmark: _Toc107475273]11.3.2.4.1.2	Minimum requirements
The ACK missed detection probability shall not exceed 1% at the SNR given in table 11.3.2.4.1.2-1 to 11.3.2.4.1.2-4 for 4UCI bits.
Table 11.3.2.4.1.2-1: Minimum requirements for PUCCH format 2 with 60 kHz SCS in FR2-1
	Number of TX
	Number of Demodulation
	Cyclic Prefix
	Propagation conditions and correlation matrix
	Channel bandwidth / SNR (dB)

	antennas
	Branches
	
	(Annex G)
	50 MHz
	100 MHz

	1
	2
	Normal
	TDLA30-300 Low
	6.7
	7.2



Table 11.3.2.4.1.2-2: Minimum requirements for PUCCH format 2 with 120 kHz SCS in FR2-1
	Number
	Number of
	Cyclic
	Propagation
	Channel bandwidth / SNR (dB)

	of TX antennas
	Demodulation Branches
	Prefix
	conditions and correlation matrix (Annex G)
	50 MHz
	100 MHz
	200 MHz

	1
	2
	Normal
	TDLA30-300 Low
	6.6
	6.3
	6.6



Table 11.3.2.4.1.2-3: Minimum requirements for PUCCH format 2 and 120 kHz SCS in FR2-2
	Number
of TX
	Number of demodulation
	Cyclic Prefix
	Propagation conditions and
	Channel bandwidth / SNR (dB)

	antennas
	branches
	
	correlation matrix (Annex G)
	100 MHz

	1
	2
	Normal
	TDLA30-650 Low
	5.4



Table 11.3.2.4.1.2-4: Minimum requirements for PUCCH format 2 and 480 kHz SCS in FR2-2
	Number
of TX
	Number of demodulation
	Cyclic Prefix
	Propagation conditions and
	Channel bandwidth / SNR (dB)

	antennas
	branches
	
	correlation matrix (Annex G)
	400 MHz

	1
	2
	Normal
	TDLA10-650 Low
	5.4




[bookmark: _Toc21127784][bookmark: _Toc29811993][bookmark: _Toc36817545][bookmark: _Toc37260468][bookmark: _Toc37267856][bookmark: _Toc44712463][bookmark: _Toc45893775][bookmark: _Toc53178483][bookmark: _Toc53178934][bookmark: _Toc61179179][bookmark: _Toc61179649][bookmark: _Toc67916951][bookmark: _Toc74663572][bookmark: _Toc82622115][bookmark: _Toc90422962][bookmark: _Toc106783164][bookmark: _Toc107312055][bookmark: _Toc107419639][bookmark: _Toc107475274]11.3.2.4.2	UCI BLER performance requirements
[bookmark: _Toc107475275][bookmark: _Toc21127785][bookmark: _Toc29811994][bookmark: _Toc36817546][bookmark: _Toc37260469][bookmark: _Toc37267857][bookmark: _Toc44712464][bookmark: _Toc45893776]11.3.2.4.2.1	General
The UCI block error probability (BLER) is defined as the probability of incorrectly decoding the UCI information when the UCI information is sent. The UCI information does not contain CSI part 2. 
The transient period as specified in TS 38.101-1 [17] and TS 38.101-2 [18] clause 6.3.3.1 is not taken into account for performance requirement testing, where the RB hopping is symmetric to the CC centre, i.e. intra-slot frequency hopping is enabled.
The UCI performance only applies to the PUCCH format 2 with 22 UCI bits.
Table 11.3.2.4.2.1-1: Test Parameters
	Parameter
	Value

	Modulation order
	QSPK

	First PRB prior to frequency hopping
	0

	Intra-slot frequency hopping
	enabled

	First PRB after frequency hopping
	The largest PRB index – (Number of PRBs – 1)

	Number of PRBs
	9

	Number of symbols
	2

	The number of UCI information bits
	22

	First symbol
	12

	DM-RS sequence generation
	NID0=0



[bookmark: _Toc21127786][bookmark: _Toc29811995][bookmark: _Toc36817547][bookmark: _Toc37260470][bookmark: _Toc37267858][bookmark: _Toc44712465][bookmark: _Toc45893777][bookmark: _Toc107475276]11.3.2.4.2.2	Minimum requirements
The UCI block error probability shall not exceed 1% at the SNR given in table 11.3.2.4.2.2-1 and table 11.3.2.4.2.2-2 to 11.3.2.4.2.2-4 for 22 UCI bits.
Table 11.3.2.4.2.2-1: Minimum requirements for PUCCH format 2 with 60 kHz SCS in FR2-1
	Number of TX
	Number of Demodulation
	Cyclic Prefix
	Propagation conditions and correlation matrix
	Channel bandwidth / SNR (dB)

	antennas
	Branches
	
	(Annex G)
	50 MHz
	100 MHz

	1
	2
	Normal
	TDLA30-300 Low
	2.6
	1.1



Table 11.3.2.4.2.2-2: Minimum requirements for PUCCH format 2 with 120 kHz SCS in FR2-1
	Number
	Number of
	Cyclic
	Propagation
	Channel bandwidth / SNR (dB)

	of TX antennas
	Demodulation Branches
	Prefix
	conditions and correlation matrix (Annex G)
	50 MHz
	100 MHz
	200 MHz

	1
	2
	Normal
	TDLA30-300 Low
	1.2
	1.2
	1.1



Table 11.3.2.4.2.2-3: Minimum requirements for PUCCH format 2 and 120 kHz SCS in FR2-2
	Number
of TX
	Number of demodulation
	Cyclic Prefix
	Propagation conditions and
	Channel bandwidth / SNR (dB)

	antennas
	branches
	
	correlation matrix (Annex G)
	100 MHz

	1
	2
	Normal
	TDLA30-650 Low
	2.1



Table 11.3.2.4.2.2-4: Minimum requirements for PUCCH format 2 and 480 kHz SCS in FR2-2
	Number
of TX
	Number of demodulation
	Cyclic Prefix
	Propagation conditions and
	Channel bandwidth / SNR (dB)

	antennas
	branches
	
	correlation matrix (Annex G)
	400 MHz

	1
	2
	Normal
	TDLA10-650 Low
	2.6



[bookmark: _Toc21127787][bookmark: _Toc29811996][bookmark: _Toc36817548][bookmark: _Toc37260471][bookmark: _Toc37267859][bookmark: _Toc44712466][bookmark: _Toc45893778][bookmark: _Toc53178484][bookmark: _Toc53178935][bookmark: _Toc61179180][bookmark: _Toc61179650][bookmark: _Toc67916952][bookmark: _Toc74663573][bookmark: _Toc82622116][bookmark: _Toc90422963][bookmark: _Toc106783165][bookmark: _Toc107312056][bookmark: _Toc107419640][bookmark: _Toc107475277]11.3.2.5	Performance requirements for PUCCH format 3 
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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. 
The transient period as specified in TS 38.101-2 [18] clause 6.3.3.1 is not taken into account for performance requirement testing, where the RB hopping is symmetric to the CC centre, i.e. intra-slot frequency hopping is enabled.
Table 11.3.2.5.1-1: Test parameters
	Parameter
	Test 1
	Test 2

	Modulation order
	QPSK

	First PRB prior to frequency hopping
	0

	Intra-slot frequency hopping
	enabled

	First PRB after frequency hopping
	The largest PRB index – (Number of PRBs - 1)

	Group and sequence hopping
	neither

	Hopping ID
	0

	Number of PRBs
	1
	3

	Number of symbols
	14
	4

	The number of UCI information bits
	16
	16

	First symbol
	0
	0
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The UCI block error probability shall not exceed 1% at the SNR given in Table 11.3.2.5.2-1  to 11.3.2.5.2-4and Table 11.3.2.5.2-2.
Table 11.3.2.5.2-1: Required SNR for PUCCH format 3 with 60kHz SCS in FR2-1
	Test Number
	Number of TX antennas
	Number of demodulation branches
	Cyclic Prefix
	Propagation conditions and correlation matrix 
	Additional DM‑RS configuration
	Channel Bandwidth / SNR (dB)

	
	
	
	
	(Annex G)
	
	50 MHz
	100 MHz

	1
	1
	2
	Normal
	TDLA30-300 Low
	No additional DM-RS
	1.6
	0.7

	
	
	
	
	
	Additional DM-RS
	1.3
	0.9

	2
	1
	2
	Normal
	TDLA30-300 Low
	No additional DM-RS
	3.0
	2.4



Table 811.3.2.5.2-2: Required SNR for PUCCH format 3 with 120kHz SCS in FR2-1
	Test Number
	Number of TX 
	Number of demodulation 
	Cyclic Prefix
	Propagation conditions and 
	Additional DM‑RS configuration
	Channel Bandwidth / SNR (dB)

	
	antennas
	branches
	
	correlation matrix (Annex G)
	
	50 MHz
	100 MHz
	200 MHz

	1
	1
	2
	Normal
	TDLA30-300 Low
	No additional DM-RS
	1.4
	0.7
	0.7

	
	
	
	
	
	Additional DM-RS
	1.3
	1.4
	0.9

	2
	1
	2
	Normal
	TDLA30-300 Low
	No additional DM-RS
	1.1
	2.9
	1.4



Table 11.3.2.5.2-3: Minimum requirements for PUCCH format 3 and 120 kHz SCS in FR2-2
	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
	100

	1
	1
	2
	Normal
	TDLA30-650 Low
	No additional DM-RS
	0.6

	
	
	
	
	
	Additional DM-RS
	0.7

	2
	1
	2
	Normal
	TDLA30-650 Low
	No additional DM-RS
	1.8

	
	
	
	
	
	
	



Table 11.3.2.5.2-4: Minimum requirements for PUCCH format 3 and 480 kHz SCS in FR2-2
	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
	400

	1
	1
	2
	Normal
	TDLA10-650 Low
	No additional DM-RS
	0.5

	
	
	
	
	
	Additional DM-RS
	0.5

	2
	1
	2
	Normal
	TDLA10-650 Low
	No additional DM-RS
	2
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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. 
The transient period as specified in TS 38.101-2 [18] clause 6.3.3.1 is not taken into account for performance requirement testing, where the RB hopping is symmetric to the CC centre, i.e. intra-slot frequency hopping is enabled.
Table 11.3.2.6.1-1: Test parameters
	Parameter
	Value

	Modulation order
	QPSK

	First PRB prior to frequency hoppingstartingPRB
	0

	Number of PRBs
	For tests with FR2-1 : 1.
For tests 2 with FR2-2:16

	Intra-slot frequency hopping
	enabled

	First PRB after frequency hopping
	The largest PRB index – (Number of PRBs – 1)

	Group and sequence hopping
	neither

	Hopping ID
	0

	Number of symbols
	14

	The number of UCI information bits
	22

	First symbol
	0

	Length of the orthogonal cover code
	n2

	Index of the orthogonal cover code 
	n0
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The UCI block error probability shall not exceed 1% at the SNR given in Table 11.3.2.6.2-1 and Tableto 11.3.2.6.2-42.
Table 11.3.2.6.2-1: Required SNR for PUCCH format 4 with 60 kHz SCS in FR2-1
	Number of TX antennas
	Number of demodulation branches
	Cyclic Prefix
	Propagation conditions and correlation matrix 
	Additional DM‑RS configuration
	Channel Bandwidth / SNR (dB)

	
	
	
	(Annex G)
	
	50 MHz
	100 MHz

	1
	2
	Normal
	TDLA30-300 Low
	No additional DM-RS
	3.0
	2.7

	
	
	
	
	Additional DM-RS
	3.1
	3.5



Table 11.3.2.6.2-2: Required SNR for PUCCH format 4 with 120 kHz SCS in FR2-1
	Number of TX 
	Number of demodulation 
	Cyclic Prefix
	Propagation conditions and 
	Additional DM‑RS configuration
	Channel Bandwidth / SNR (dB)

	antennas
	branches
	
	correlation matrix (Annex G)
	
	50 MHz
	100 MHz
	200 MHz

	1
	2
	Normal
	TDLA30-300 Low
	No additional DM-RS
	2.8
	2.8
	3.5

	
	
	
	
	Additional DM-RS
	3.6
	3.8
	3.2



Table 11.3.2.6.2-3: Minimum requirements for PUCCH format 4 and 120 kHz SCS in FR2-2
	Number of TX antennas
	Number of demodulation branches
	Cyclic Prefix
	Propagation conditions and correlation matrix
	Number of PRBs
	Additional DM-RS configuration
	Channel bandwidth / SNR (dB)

	
	
	
	 (annex J)
	
	
	100 MHz

	1
	2
	Normal
	TDLA30-650 Low
	1
	No additional DM-RS
	3.0

	
	
	
	
	
	Additional DM-RS
	3.0

	1
	2
	Normal
	TDLA30-650 Low
	16
	No additional DM-RS
	-9.0

	
	
	
	
	
	Additional DM-RS
	-8.9



Table 11.3.2.6.2-4: Minimum requirements for PUCCH format 4 and 480 kHz SCS in FR2-2
	Number of TX antennas
	Number of demodulation branches
	Cyclic Prefix
	Propagation conditions and correlation matrix
	Number of PRBs
	Additional DM-RS configuration
	Channel bandwidth / SNR (dB)

	
	
	
	 (annex J)
	
	
	400 MHz

	1
	2
	Normal
	TDLA10-650 Low
	1
	No additional DM-RS
	3.6

	
	
	
	
	
	Additional DM-RS
	[-3.4]

	1
	2
	Normal
	TDLA10-650 Low
	16
	No additional DM-RS
	-9.1

	
	
	
	
	
	Additional DM-RS
	[-9.0]
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