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################## Start of Change #1 ######################
[bookmark: _Toc21127578][bookmark: _Toc29811787][bookmark: _Toc36817339][bookmark: _Toc37260261][bookmark: _Toc37267649][bookmark: _Toc44712251][bookmark: _Toc45893564][bookmark: _Toc53178286][bookmark: _Toc53178737][bookmark: _Toc61178975][bookmark: _Toc61179445][bookmark: _Toc67916741][bookmark: _Toc74663345][bookmark: _Toc82621886][bookmark: _Toc90422733][bookmark: _Toc106782929][bookmark: _Toc107311820][bookmark: _Toc107419404][bookmark: _Toc107475031][bookmark: _Toc123044189][bookmark: _Toc124157828][bookmark: _Toc124259751][bookmark: _Toc130584822][bookmark: _Toc137464478][bookmark: _Toc138884147][bookmark: _Toc145643348][bookmark: _Toc155469449][bookmark: _Toc161667795]8.3.2	Performance requirements for PUCCH format 0
[bookmark: _Toc21127579][bookmark: _Toc29811788][bookmark: _Toc36817340][bookmark: _Toc37260262][bookmark: _Toc37267650][bookmark: _Toc44712252][bookmark: _Toc45893565][bookmark: _Toc53178287][bookmark: _Toc53178738][bookmark: _Toc61178976][bookmark: _Toc61179446][bookmark: _Toc67916742][bookmark: _Toc74663346][bookmark: _Toc82621887][bookmark: _Toc90422734][bookmark: _Toc106782930][bookmark: _Toc107311821][bookmark: _Toc107419405][bookmark: _Toc107475032][bookmark: _Toc123044190][bookmark: _Toc124157829][bookmark: _Toc124259752][bookmark: _Toc130584823][bookmark: _Toc137464479][bookmark: _Toc138884148][bookmark: _Toc145643349][bookmark: _Toc155469450][bookmark: _Toc161667796]8.3.2.1	General
The ACK missed detection probability is the probability of not detecting an ACK when an ACK was sent.
Table 8.3.2.1-1: Test Parameters
	Parameter
	Test

	Number of UCI information bits
	1

	Number of PRBs
	1

	First PRB prior to frequency hopping
	0

	Intra-slot frequency hopping
	Enabled

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

	Group and sequence hopping
	neither

	Hopping ID
	0

	Initial cyclic shift
	0

	First symbol
	12 for 2 symbols



The transient period as specified in TS 38.101-5 [11] clause 6.3.3 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: _Toc21127580][bookmark: _Toc29811789][bookmark: _Toc36817341][bookmark: _Toc37260263][bookmark: _Toc37267651][bookmark: _Toc44712253][bookmark: _Toc45893566][bookmark: _Toc53178288][bookmark: _Toc53178739][bookmark: _Toc61178977][bookmark: _Toc61179447][bookmark: _Toc67916743][bookmark: _Toc74663347][bookmark: _Toc82621888][bookmark: _Toc90422735][bookmark: _Toc106782931][bookmark: _Toc107311822][bookmark: _Toc107419406][bookmark: _Toc107475033][bookmark: _Toc123044191][bookmark: _Toc124157830][bookmark: _Toc124259753][bookmark: _Toc130584824][bookmark: _Toc137464480][bookmark: _Toc138884149][bookmark: _Toc145643350][bookmark: _Toc155469451][bookmark: _Toc161667797]8.3.2.2	Minimum requirements
The ACK missed detection probability shall not exceed 1% at the SNR given in table 8.3.2.2-1 and in table 8.3.2.2-2.
Table 8.3.2.2-1: Minimum requirements for PUCCH format 0, 15 kHz SCS and 5MHz channel bandwidth
	Number of 
TX antennas
	Number of RX 
antennas
	Propagation conditions and
correlation matrix (Annex X)
	SNR (dB)

	1
	1
	NTN-TDLA100-200 Low
	8.9

	
	2
	NTN-TDLA100-200 Low
	3.3



Table 8.3.2.2-2: Minimum requirements for PUCCH format 0, 30 kHz SCS and 10MHz channel bandwidth
	Number of 
TX antennas
	Number of RX 
antennas
	Propagation conditions and
correlation matrix (Annex X)
	SNR (dB)

	1
	1
	NTN-TDLA100-200 Low
	11.1

	
	2
	NTN-TDLA100-200 Low
	4.8



[bookmark: _Toc21127581][bookmark: _Toc29811790][bookmark: _Toc36817342][bookmark: _Toc37260264][bookmark: _Toc37267652][bookmark: _Toc44712254][bookmark: _Toc45893567][bookmark: _Toc53178289][bookmark: _Toc53178740][bookmark: _Toc61178978][bookmark: _Toc61179448][bookmark: _Toc67916744][bookmark: _Toc74663348][bookmark: _Toc82621889][bookmark: _Toc90422736][bookmark: _Toc106782932][bookmark: _Toc107311823][bookmark: _Toc107419407][bookmark: _Toc107475034][bookmark: _Toc123044192][bookmark: _Toc124157831][bookmark: _Toc124259754][bookmark: _Toc130584825][bookmark: _Toc137464481][bookmark: _Toc138884150][bookmark: _Toc145643351][bookmark: _Toc155469452][bookmark: _Toc161667798]8.3.3	Performance requirements for PUCCH format 1

[Omit the unchanged part]

[bookmark: _Toc21127588][bookmark: _Toc29811797][bookmark: _Toc36817349][bookmark: _Toc37260271][bookmark: _Toc37267659][bookmark: _Toc44712261][bookmark: _Toc45893574][bookmark: _Toc53178296][bookmark: _Toc53178747][bookmark: _Toc61178985][bookmark: _Toc61179455][bookmark: _Toc67916751][bookmark: _Toc74663355][bookmark: _Toc82621896][bookmark: _Toc90422743][bookmark: _Toc106782939][bookmark: _Toc107311830][bookmark: _Toc107419414][bookmark: _Toc107475041][bookmark: _Toc123044199][bookmark: _Toc124157838][bookmark: _Toc124259761][bookmark: _Toc130584832][bookmark: _Toc137464488][bookmark: _Toc138884157][bookmark: _Toc145643358][bookmark: _Toc155469459][bookmark: _Toc161667805]8.3.4	Performance requirements for PUCCH format 2
[bookmark: _Toc21127589][bookmark: _Toc29811798][bookmark: _Toc36817350][bookmark: _Toc37260272][bookmark: _Toc37267660][bookmark: _Toc44712262][bookmark: _Toc45893575][bookmark: _Toc53178297][bookmark: _Toc53178748][bookmark: _Toc61178986][bookmark: _Toc61179456][bookmark: _Toc67916752][bookmark: _Toc74663356][bookmark: _Toc82621897][bookmark: _Toc90422744][bookmark: _Toc106782940][bookmark: _Toc107311831][bookmark: _Toc107419415][bookmark: _Toc107475042][bookmark: _Toc123044200][bookmark: _Toc124157839][bookmark: _Toc124259762][bookmark: _Toc130584833][bookmark: _Toc137464489][bookmark: _Toc138884158][bookmark: _Toc145643359][bookmark: _Toc155469460][bookmark: _Toc161667806]8.3.4.1	ACK missed detection requirements
[bookmark: _Toc21127590][bookmark: _Toc29811799][bookmark: _Toc36817351][bookmark: _Toc37260273][bookmark: _Toc37267661][bookmark: _Toc44712263][bookmark: _Toc45893576][bookmark: _Toc53178298][bookmark: _Toc53178749][bookmark: _Toc61178987][bookmark: _Toc61179457][bookmark: _Toc67916753][bookmark: _Toc74663357][bookmark: _Toc82621898][bookmark: _Toc90422745][bookmark: _Toc106782941][bookmark: _Toc107311832][bookmark: _Toc107419416][bookmark: _Toc107475043][bookmark: _Toc123044201][bookmark: _Toc124157840][bookmark: _Toc124259763][bookmark: _Toc130584834][bookmark: _Toc137464490][bookmark: _Toc138884159][bookmark: _Toc145643360][bookmark: _Toc155469461][bookmark: _Toc161667807]8.3.4.1.1	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 8.3.4.1.1-1: 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
	N/A

	Number of PRBs
	4

	Number of symbols 
	1

	The number of UCI information bits
	4

	First symbol
	13

	DM-RS sequence generation
	NID0=0



[bookmark: _Toc29811800][bookmark: _Toc36817352][bookmark: _Toc21127591]The transient period as specified in TS 38.101-5 [11] clause 6.3.3 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: _Toc37260274][bookmark: _Toc37267662][bookmark: _Toc44712264][bookmark: _Toc45893577][bookmark: _Toc53178299][bookmark: _Toc53178750][bookmark: _Toc61178988][bookmark: _Toc61179458][bookmark: _Toc67916754][bookmark: _Toc74663358][bookmark: _Toc82621899][bookmark: _Toc90422746][bookmark: _Toc106782942][bookmark: _Toc107311833][bookmark: _Toc107419417][bookmark: _Toc107475044][bookmark: _Toc123044202][bookmark: _Toc124157841][bookmark: _Toc124259764][bookmark: _Toc130584835][bookmark: _Toc137464491][bookmark: _Toc138884160][bookmark: _Toc145643361][bookmark: _Toc155469462][bookmark: _Toc161667808]8.3.4.1.2	Minimum requirements
The ACK missed detection probability shall not exceed 1% at the SNR given in table 8.3.4.1.2-1 and table 8.3.4.1.2-2 for 4 UCI bits.
Table 8.3.4.1.2-1: Minimum requirements for PUCCH format 2, 15 kHz SCS and 5MHz channel bandwidth
	Number of 
TX antennas
	Number of RX 
antennas
	Cyclis Prefix
	Propagation conditions and
correlation matrix (Annex X)
	SNR (dB)

	1
	1
	Normal
	NTN-TDLA100-200 Low
	14.6

	
	2
	Normal
	NTN-TDLA100-200 Low
	4.7



Table 8.3.4.1.2-2: Minimum requirements for PUCCH format 2, 30 kHz SCS and 10MHz channel bandwidth
	Number of 
TX antennas
	Number of RX 
antennas
	Cyclis Prefix
	Propagation conditions and
correlation matrix (Annex X)
	SNR (dB)

	1
	1
	Normal
	NTN-TDLA100-200 Low
	12.0

	
	2
	Normal
	NTN-TDLA100-200 Low
	4.4



[bookmark: _Toc21127592][bookmark: _Toc29811801][bookmark: _Toc36817353][bookmark: _Toc37260275][bookmark: _Toc37267663][bookmark: _Toc44712265][bookmark: _Toc45893578][bookmark: _Toc53178300][bookmark: _Toc53178751][bookmark: _Toc61178989][bookmark: _Toc61179459][bookmark: _Toc67916755][bookmark: _Toc74663359][bookmark: _Toc82621900][bookmark: _Toc90422747][bookmark: _Toc106782943][bookmark: _Toc107311834][bookmark: _Toc107419418][bookmark: _Toc107475045][bookmark: _Toc123044203][bookmark: _Toc124157842][bookmark: _Toc124259765][bookmark: _Toc130584836][bookmark: _Toc137464492][bookmark: _Toc138884161][bookmark: _Toc145643362][bookmark: _Toc155469463][bookmark: _Toc161667809]8.3.4.2	UCI BLER performance requirements
[bookmark: _Toc21127593][bookmark: _Toc29811802][bookmark: _Toc36817354][bookmark: _Toc37260276][bookmark: _Toc37267664][bookmark: _Toc44712266][bookmark: _Toc45893579][bookmark: _Toc53178301][bookmark: _Toc53178752][bookmark: _Toc61178990][bookmark: _Toc61179460][bookmark: _Toc67916756][bookmark: _Toc74663360][bookmark: _Toc82621901][bookmark: _Toc90422748][bookmark: _Toc106782944][bookmark: _Toc107311835][bookmark: _Toc107419419][bookmark: _Toc107475046][bookmark: _Toc123044204][bookmark: _Toc124157843][bookmark: _Toc124259766][bookmark: _Toc130584837][bookmark: _Toc137464493][bookmark: _Toc138884162][bookmark: _Toc145643363][bookmark: _Toc155469464][bookmark: _Toc161667810]8.3.4.2.1	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 part1 and part 2.
The transient period as specified in TS 38.101-5 [11] clause 6.3.3 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 block error probability performance requirement only applies to the PUCCH format 2 with 22 UCI bits.
Table 8.3.4.2.1-1: Test Parameters
	Parameter
	Value 

	Modulation order
	QSPK

	First PRB prior to frequency hopping
	0

	Intra-slot frequency hopping
	enabled

	Frist 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: _Toc21127594][bookmark: _Toc29811803][bookmark: _Toc36817355][bookmark: _Toc37260277][bookmark: _Toc37267665][bookmark: _Toc44712267][bookmark: _Toc45893580][bookmark: _Toc53178302][bookmark: _Toc53178753][bookmark: _Toc61178991][bookmark: _Toc61179461][bookmark: _Toc67916757][bookmark: _Toc74663361][bookmark: _Toc82621902][bookmark: _Toc90422749][bookmark: _Toc106782945][bookmark: _Toc107311836][bookmark: _Toc107419420][bookmark: _Toc107475047][bookmark: _Toc123044205][bookmark: _Toc124157844][bookmark: _Toc124259767][bookmark: _Toc130584838][bookmark: _Toc137464494][bookmark: _Toc138884163][bookmark: _Toc145643364][bookmark: _Toc155469465][bookmark: _Toc161667811]8.3.4.2.2	Minimum requirements
The UCI block error probability shall not exceed 1% at the SNR given in table 8.3.4.2.2-1 and table 8.3.4.2.2-2 for 22 UCI bits.
Table 8.3.4.2.2-1: Minimum requirements for PUCCH format 2, 15 kHz SCS and 5MHz channel bandwidth
	Number of 
TX antennas
	Number of RX 
antennas
	Cyclis Prefix
	Propagation conditions and
correlation matrix (Annex X)
	SNR (dB)

	1
	1
	Normal
	NTN-TDLA100-200 Low
	6.3

	
	2
	Normal
	NTN-TDLA100-200 Low
	0.8



Table 8.3.4.2.2-2: Minimum requirements for PUCCH format 2, 30 kHz SCS and 10MHz channel bandwidth
	Number of 
TX antennas
	Number of RX 
antennas
	Cyclis Prefix
	Propagation conditions and
correlation matrix (Annex X)
	SNR (dB)

	1
	1
	Normal
	NTN-TDLA100-200 Low
	6.4

	
	2
	Normal
	NTN-TDLA100-200 Low
	0.5



[bookmark: _Toc21127595][bookmark: _Toc29811804][bookmark: _Toc36817356][bookmark: _Toc37260278][bookmark: _Toc37267666][bookmark: _Toc44712268][bookmark: _Toc45893581][bookmark: _Toc53178303][bookmark: _Toc53178754][bookmark: _Toc61178992][bookmark: _Toc61179462][bookmark: _Toc67916758][bookmark: _Toc74663362][bookmark: _Toc82621903][bookmark: _Toc90422750][bookmark: _Toc106782946][bookmark: _Toc107311837][bookmark: _Toc107419421][bookmark: _Toc107475048][bookmark: _Toc123044206][bookmark: _Toc124157845][bookmark: _Toc124259768][bookmark: _Toc130584839][bookmark: _Toc137464495][bookmark: _Toc138884164][bookmark: _Toc145643365][bookmark: _Toc155469466][bookmark: _Toc161667812]8.3.5	Performance requirements for PUCCH format 3
[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][bookmark: _Toc123044207][bookmark: _Toc124157846][bookmark: _Toc124259769][bookmark: _Toc130584840][bookmark: _Toc137464496][bookmark: _Toc138884165][bookmark: _Toc145643366][bookmark: _Toc155469467][bookmark: _Toc161667813]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. The UCI information does not contain CSI part1 and part 2. 
The transient period as specified in TS 38.101-5 [11] clause 6.3.3 is not taken into account for performance requirement testing, where the RB hopping is symmetric to the centre, i.e. intra-slot frequency hopping is enabled.
Table 8.3.5.1-1: Test Parameters 
	Parameter
	Test 

	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

	Number of symbols
	14

	The number of UCI information bits
	16

	First symbol
	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][bookmark: _Toc123044208][bookmark: _Toc124157847][bookmark: _Toc124259770][bookmark: _Toc130584841][bookmark: _Toc137464497][bookmark: _Toc138884166][bookmark: _Toc145643367][bookmark: _Toc155469468][bookmark: _Toc161667814]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, 15 kHz SCS and 5MHz channel bandwidth
	Number of 
TX antennas
	Number of RX 
antennas
	Cyclis Prefix
	Propagation conditions and
correlation matrix (Annex X)
	Additioan DM-RS configuration
	SNR (dB)

	1
	1
	Normal
	NTN-TDLA100-200 Low
	No additional DM-RS
	6.6

	
	
	
	
	Additional DM-RS
	6.4

	
	2
	Normal
	NTN-TDLA100-200 Low
	No additional DM-RS
	0.3

	
	
	
	
	Additional DM-RS
	0.0



Table 8.3.5.2-2: Minimum requirements for PUCCH format 3, 30 kHz SCS and 10MHz channel bandwidth
	Number of 
TX antennas
	Number of RX 
antennas
	Cyclis Prefix
	Propagation conditions and
correlation matrix (Annex X)
	Additioan DM-RS configuration
	SNR (dB)

	1
	1
	Normal
	NTN-TDLA100-200 Low
	No additional DM-RS
	9.2

	
	
	
	
	Additional DM-RS
	8.6

	
	2
	Normal
	NTN-TDLA100-200 Low
	No additional DM-RS
	1.6

	
	
	
	
	Additional DM-RS
	1.5



[bookmark: _Toc21127598][bookmark: _Toc29811807][bookmark: _Toc36817359][bookmark: _Toc37260281][bookmark: _Toc37267669][bookmark: _Toc44712271][bookmark: _Toc45893584][bookmark: _Toc53178306][bookmark: _Toc53178757][bookmark: _Toc61178995][bookmark: _Toc61179465][bookmark: _Toc67916761][bookmark: _Toc74663365][bookmark: _Toc82621906][bookmark: _Toc90422753][bookmark: _Toc106782949][bookmark: _Toc107311840][bookmark: _Toc107419424][bookmark: _Toc107475051][bookmark: _Toc123044209][bookmark: _Toc124157848][bookmark: _Toc124259771][bookmark: _Toc130584842][bookmark: _Toc137464498][bookmark: _Toc138884167][bookmark: _Toc145643368][bookmark: _Toc155469469][bookmark: _Toc161667815]8.3.6	Performance requirements for PUCCH format 4
[bookmark: _Toc21127599][bookmark: _Toc29811808][bookmark: _Toc36817360][bookmark: _Toc37260282][bookmark: _Toc37267670][bookmark: _Toc44712272][bookmark: _Toc45893585][bookmark: _Toc53178307][bookmark: _Toc53178758][bookmark: _Toc61178996][bookmark: _Toc61179466][bookmark: _Toc67916762][bookmark: _Toc74663366][bookmark: _Toc82621907][bookmark: _Toc90422754][bookmark: _Toc106782950][bookmark: _Toc107311841][bookmark: _Toc107419425][bookmark: _Toc107475052][bookmark: _Toc123044210][bookmark: _Toc124157849][bookmark: _Toc124259772][bookmark: _Toc130584843][bookmark: _Toc137464499][bookmark: _Toc138884168][bookmark: _Toc145643369][bookmark: _Toc155469470][bookmark: _Toc161667816]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. The UCI information does not contain CSI part1 and part 2. 
The transient period as specified in TS 38.101-5 [11] clause 6.3.3 is not taken into account for performance requirement testing, where the RB hopping is symmetric to the centre, i.e. intra-slot frequency hopping is enabled.
Table 8.3.6.1-1: Test parameters
	Parameter
	Value

	Modulation order
	QPSK

	First PRB prior to frequency hopping
	0

	Number of PRBs
	1

	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



[bookmark: _Toc21127600][bookmark: _Toc29811809][bookmark: _Toc36817361][bookmark: _Toc37260283][bookmark: _Toc37267671][bookmark: _Toc44712273][bookmark: _Toc45893586][bookmark: _Toc53178308][bookmark: _Toc53178759][bookmark: _Toc61178997][bookmark: _Toc61179467][bookmark: _Toc67916763][bookmark: _Toc74663367][bookmark: _Toc82621908][bookmark: _Toc90422755][bookmark: _Toc106782951][bookmark: _Toc107311842][bookmark: _Toc107419426][bookmark: _Toc107475053][bookmark: _Toc123044211][bookmark: _Toc124157850][bookmark: _Toc124259773][bookmark: _Toc130584844][bookmark: _Toc137464500][bookmark: _Toc138884169][bookmark: _Toc145643370][bookmark: _Toc155469471][bookmark: _Toc161667817]8.3.6.2	Minimum requirement
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