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################## Start of Change #1 ######################
[bookmark: _Toc169713874][bookmark: _Toc176445426]11.3.2	Requirements for SAN type 2-O
[bookmark: _Toc114255622][bookmark: _Toc115186302][bookmark: _Toc123049122][bookmark: _Toc123052041][bookmark: _Toc123054510][bookmark: _Toc123717611][bookmark: _Toc124157187][bookmark: _Toc124266591][bookmark: _Toc131595949][bookmark: _Toc131740947][bookmark: _Toc131766481][bookmark: _Toc138837703][bookmark: _Toc156567524][bookmark: _Toc169713875][bookmark: _Toc176445427]11.3.2.1	General
The DTX to ACK probability, i.e. the probability that ACK is detected when nothing was sent:
	
where:
-	#(false ACK bits) denotes the number of detected ACK bits.
-	#(ACK/NACK bits) denotes the number of encoded bits per slot
-	#(PUCCH DTX) denotes the number of DTX occasions
[bookmark: _Toc169713876][bookmark: _Toc176445428]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][bookmark: _Toc114255854][bookmark: _Toc115186534][bookmark: _Toc123049373][bookmark: _Toc123052296][bookmark: _Toc123054765][bookmark: _Toc123717868][bookmark: _Toc124157444][bookmark: _Toc124266848][bookmark: _Toc131596206][bookmark: _Toc131741204][bookmark: _Toc131766738][bookmark: _Toc138837960][bookmark: _Toc156567782][bookmark: _Toc169713877][bookmark: _Toc176445429]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
	Value

	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 – (Number of PRBs - 1)

	Group and sequence hopping
	neither

	Hopping ID
	0

	Initial cyclic shift
	0

	First symbol
	12 for 2 symbols

	Test metric
	1% of DTX to ACK probability
1% of ACK missed detection probability 



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][bookmark: _Toc114255855][bookmark: _Toc115186535][bookmark: _Toc123049374][bookmark: _Toc123052297][bookmark: _Toc123054766][bookmark: _Toc123717869][bookmark: _Toc124157445][bookmark: _Toc124266849][bookmark: _Toc131596207][bookmark: _Toc131741205][bookmark: _Toc131766739][bookmark: _Toc138837961][bookmark: _Toc156567783][bookmark: _Toc169713878][bookmark: _Toc176445430]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.
Table 11.3.2.2.2-1: Minimum requirements for PUCCH format 0 and 120 kHz SCS in FR2-NTN
	Number
	Number of
	Propagation conditions and
	

	of TX antennas
	demodulation branches
	correlation matrix (Annex D)
	50 MHz

	1
	1
	NTN-TDLC5-1200 Low
	6.3TBD

	
	2
	NTN-TDLC5-1200 Low
	1.3


[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][bookmark: _Toc114255856][bookmark: _Toc115186536][bookmark: _Toc123049375][bookmark: _Toc123052298][bookmark: _Toc123054767][bookmark: _Toc123717870][bookmark: _Toc124157446][bookmark: _Toc124266850][bookmark: _Toc131596208][bookmark: _Toc131741206][bookmark: _Toc131766740][bookmark: _Toc138837962][bookmark: _Toc156567784]
[bookmark: _Toc169713879][bookmark: _Toc176445431]11.3.2.3	Performance requirements for PUCCH format 1.

Omit unchanged text.
[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][bookmark: _Toc114255870][bookmark: _Toc115186550][bookmark: _Toc123049389][bookmark: _Toc123052312][bookmark: _Toc123054781][bookmark: _Toc123717884][bookmark: _Toc124157460][bookmark: _Toc124266864][bookmark: _Toc131596222][bookmark: _Toc131741220][bookmark: _Toc131766754][bookmark: _Toc138837976][bookmark: _Toc156567798][bookmark: _Toc169713893][bookmark: _Toc176445445]11.3.2.5	Performance requirements for PUCCH format 3
[bookmark: _Toc21127788][bookmark: _Toc29811997][bookmark: _Toc36817549][bookmark: _Toc37260472][bookmark: _Toc37267860][bookmark: _Toc44712467][bookmark: _Toc45893779][bookmark: _Toc53178485][bookmark: _Toc53178936][bookmark: _Toc61179181][bookmark: _Toc61179651][bookmark: _Toc67916953][bookmark: _Toc74663574][bookmark: _Toc82622117][bookmark: _Toc90422964][bookmark: _Toc106783166][bookmark: _Toc107312057][bookmark: _Toc107419641][bookmark: _Toc107475278][bookmark: _Toc114255871][bookmark: _Toc115186551][bookmark: _Toc123049390][bookmark: _Toc123052313][bookmark: _Toc123054782][bookmark: _Toc123717885][bookmark: _Toc124157461][bookmark: _Toc124266865][bookmark: _Toc131596223][bookmark: _Toc131741221][bookmark: _Toc131766755][bookmark: _Toc138837977][bookmark: _Toc156567799][bookmark: _Toc169713894][bookmark: _Toc176445446]11.3.2.5.1	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 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
	Value

	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: _Toc21127789][bookmark: _Toc29811998][bookmark: _Toc36817550][bookmark: _Toc37260473][bookmark: _Toc37267861][bookmark: _Toc44712468][bookmark: _Toc45893780][bookmark: _Toc53178486][bookmark: _Toc53178937][bookmark: _Toc61179182][bookmark: _Toc61179652][bookmark: _Toc67916954][bookmark: _Toc74663575][bookmark: _Toc82622118][bookmark: _Toc90422965][bookmark: _Toc106783167][bookmark: _Toc107312058][bookmark: _Toc107419642][bookmark: _Toc107475279][bookmark: _Toc114255872][bookmark: _Toc115186552][bookmark: _Toc123049391][bookmark: _Toc123052314][bookmark: _Toc123054783][bookmark: _Toc123717886][bookmark: _Toc124157462][bookmark: _Toc124266866][bookmark: _Toc131596224][bookmark: _Toc131741222][bookmark: _Toc131766756][bookmark: _Toc138837978][bookmark: _Toc156567800][bookmark: _Toc169713895][bookmark: _Toc176445447]11.3.2.5.2	Minimum requirements
The UCI block error probability shall not exceed 1% at the SNR given in Table 11.3.2.5.2-1.
Table 11.3.2.5.2-2: Required SNR for PUCCH format 3 with 120kHz SCS in FR2-NTN
	Number of TX 
	Number of demodulation 
	Cyclic Prefix
	Propagation conditions and 
	Additional DM‑RS 
	Channel Bandwidth / SNR (dB)

	antennas
	branches
	
	correlation matrix (Annex D)
	configuration
	50 MHz


	
	1
	Normal
	NTN-TDLC5-1200 Low
	No additional DM-RS
	[2.31.4]

	
	
	
	
	Additional DM-RS
	[1.7-2.6]

	1
	2
	Normal
	NTN-TDLC5-1200 Low
	No additional DM-RS
	[-1.9]

	
	
	
	
	Additional DM-RS
	[-2.50]


[bookmark: _Toc21127790][bookmark: _Toc29811999][bookmark: _Toc36817551][bookmark: _Toc37260474][bookmark: _Toc37267862][bookmark: _Toc44712469][bookmark: _Toc45893781][bookmark: _Toc53178487][bookmark: _Toc53178938][bookmark: _Toc61179183][bookmark: _Toc61179653][bookmark: _Toc67916955][bookmark: _Toc74663576][bookmark: _Toc82622119][bookmark: _Toc90422966][bookmark: _Toc106783168][bookmark: _Toc107312059][bookmark: _Toc107419643][bookmark: _Toc107475280][bookmark: _Toc114255873][bookmark: _Toc115186553][bookmark: _Toc123049392][bookmark: _Toc123052315][bookmark: _Toc123054784][bookmark: _Toc123717887][bookmark: _Toc124157463][bookmark: _Toc124266867][bookmark: _Toc131596225][bookmark: _Toc131741223][bookmark: _Toc131766757][bookmark: _Toc138837979][bookmark: _Toc156567801]
[bookmark: _Toc169713896][bookmark: _Toc176445448]11.3.2.6	Performance requirements for PUCCH format 4
[bookmark: _Toc21127791][bookmark: _Toc29812000][bookmark: _Toc36817552][bookmark: _Toc37260475][bookmark: _Toc37267863][bookmark: _Toc44712470][bookmark: _Toc45893782][bookmark: _Toc53178488][bookmark: _Toc53178939][bookmark: _Toc61179184][bookmark: _Toc61179654][bookmark: _Toc67916956][bookmark: _Toc74663577][bookmark: _Toc82622120][bookmark: _Toc90422967][bookmark: _Toc106783169][bookmark: _Toc107312060][bookmark: _Toc107419644][bookmark: _Toc107475281][bookmark: _Toc114255874][bookmark: _Toc115186554][bookmark: _Toc123049393][bookmark: _Toc123052316][bookmark: _Toc123054785][bookmark: _Toc123717888][bookmark: _Toc124157464][bookmark: _Toc124266868][bookmark: _Toc131596226][bookmark: _Toc131741224][bookmark: _Toc131766758][bookmark: _Toc138837980][bookmark: _Toc156567802][bookmark: _Toc169713897][bookmark: _Toc176445449]11.3.2.6.1	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 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
	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: _Toc21127792][bookmark: _Toc29812001][bookmark: _Toc36817553][bookmark: _Toc37260476][bookmark: _Toc37267864][bookmark: _Toc44712471][bookmark: _Toc45893783][bookmark: _Toc53178489][bookmark: _Toc53178940][bookmark: _Toc61179185][bookmark: _Toc61179655][bookmark: _Toc67916957][bookmark: _Toc74663578][bookmark: _Toc82622121][bookmark: _Toc90422968][bookmark: _Toc106783170][bookmark: _Toc107312061][bookmark: _Toc107419645][bookmark: _Toc107475282][bookmark: _Toc114255875][bookmark: _Toc115186555][bookmark: _Toc123049394][bookmark: _Toc123052317][bookmark: _Toc123054786][bookmark: _Toc123717889][bookmark: _Toc124157465][bookmark: _Toc124266869][bookmark: _Toc131596227][bookmark: _Toc131741225][bookmark: _Toc131766759][bookmark: _Toc138837981][bookmark: _Toc156567803][bookmark: _Toc169713898][bookmark: _Toc176445450]11.3.2.6.2	Minimum requirements
The UCI block error probability shall not exceed 1% at the SNR given in Table 11.3.2.6.2-1.
Table 11.3.2.6.2-1: Required SNR for PUCCH format 4 with 120 kHz SCS in FR2-NTN
	Number of TX 
	Number of demodulation 
	Cyclic Prefix
	Propagation conditions and 
	Additional DM‑RS 
	Channel Bandwidth / SNR (dB)

	antennas
	branches
	
	correlation matrix (Annex D)
	configuration
	50 MHz


	
	1
	Normal
	NTN-TDLC5-1200 Low
	No additional DM-RS
	4.1TBD

	
	
	
	
	Additional DM-RS
	5.8TBD

	1
	2
	Normal
	NTN-TDLC5-1200 Low
	No additional DM-RS
	-0.2TBD

	
	
	
	
	Additional DM-RS
	-0.6TBD



[bookmark: _Toc21127793][bookmark: _Toc29812002][bookmark: _Toc36817554][bookmark: _Toc37260477][bookmark: _Toc37267865][bookmark: _Toc44712472][bookmark: _Toc45893784][bookmark: _Toc53178490][bookmark: _Toc53178941][bookmark: _Toc61179186][bookmark: _Toc61179656][bookmark: _Toc67916958][bookmark: _Toc74663579][bookmark: _Toc104311124][bookmark: _Toc106126825][bookmark: _Toc106177138][bookmark: _Toc114242306][bookmark: _Toc123044316][bookmark: _Toc124157955][bookmark: _Toc124259878][bookmark: _Toc130584950][bookmark: _Toc137464606][bookmark: _Toc138884275][bookmark: _Toc145643476][bookmark: _Toc155472310][bookmark: _Toc155777199][bookmark: _Toc161668531][bookmark: _Toc169713899][bookmark: _Toc176445451]11.4	Performance requirements for PRACH

################## End of Change #1 ######################


