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################## Start of Change #1 ######################
[bookmark: _Toc21100158][bookmark: _Toc29809956][bookmark: _Toc36645349][bookmark: _Toc37272403][bookmark: _Toc45884649][bookmark: _Toc53182681][bookmark: _Toc58860465][bookmark: _Toc58862969][bookmark: _Toc61182954][bookmark: _Toc66728269][bookmark: _Toc74962104][bookmark: _Toc75243014][bookmark: _Toc76545360][bookmark: _Toc82595463][bookmark: _Toc89955494][bookmark: _Toc98773921][bookmark: _Toc106201682][bookmark: _Toc115191536][bookmark: _Toc120614300][bookmark: _Toc120614759][bookmark: _Toc120615218][bookmark: _Toc120622395][bookmark: _Toc120622901][bookmark: _Toc120623520][bookmark: _Toc120624045][bookmark: _Toc120624582][bookmark: _Toc120625119][bookmark: _Toc120625656][bookmark: _Toc120626193][bookmark: _Toc120626740][bookmark: _Toc120627296][bookmark: _Toc120627861][bookmark: _Toc120628437][bookmark: _Toc120629022][bookmark: _Toc120629610][bookmark: _Toc120631111][bookmark: _Toc120631762][bookmark: _Toc120632412][bookmark: _Toc120633062][bookmark: _Toc120633712][bookmark: _Toc120634363][bookmark: _Toc120635014][bookmark: _Toc121754138][bookmark: _Toc121754808][bookmark: _Toc129108757][bookmark: _Toc129109422][bookmark: _Toc129110095][bookmark: _Toc130389215][bookmark: _Toc130390288][bookmark: _Toc130390976][bookmark: _Toc131624740][bookmark: _Toc137476173][bookmark: _Toc138872828][bookmark: _Toc138874414][bookmark: _Toc145525013][bookmark: _Toc153560138][bookmark: _Toc161646749]8.3.3	Performance requirements for PUCCH format 2
[bookmark: _Toc21100159][bookmark: _Toc29809957][bookmark: _Toc36645350][bookmark: _Toc37272404][bookmark: _Toc45884650][bookmark: _Toc53182682][bookmark: _Toc58860466][bookmark: _Toc58862970][bookmark: _Toc61182955][bookmark: _Toc66728270][bookmark: _Toc74962105][bookmark: _Toc75243015][bookmark: _Toc76545361][bookmark: _Toc82595464][bookmark: _Toc89955495][bookmark: _Toc98773922][bookmark: _Toc106201683][bookmark: _Toc115191537][bookmark: _Toc120615219][bookmark: _Toc120622396][bookmark: _Toc120622902][bookmark: _Toc120623521][bookmark: _Toc120624046][bookmark: _Toc120624583][bookmark: _Toc120625120][bookmark: _Toc120625657][bookmark: _Toc120626194][bookmark: _Toc120626741][bookmark: _Toc120627297][bookmark: _Toc120627862][bookmark: _Toc120628438][bookmark: _Toc120629023][bookmark: _Toc120629611][bookmark: _Toc120631112][bookmark: _Toc120631763][bookmark: _Toc120632413][bookmark: _Toc120633063][bookmark: _Toc120633713][bookmark: _Toc120634364][bookmark: _Toc120635015][bookmark: _Toc121754139][bookmark: _Toc121754809][bookmark: _Toc129108758][bookmark: _Toc129109423][bookmark: _Toc129110096][bookmark: _Toc130389216][bookmark: _Toc130390289][bookmark: _Toc130390977][bookmark: _Toc131624741][bookmark: _Toc137476174][bookmark: _Toc138872829][bookmark: _Toc138874415][bookmark: _Toc145525014][bookmark: _Toc153560139][bookmark: _Toc161646750]8.3.3.1	ACK missed detection
[bookmark: _Toc21100160][bookmark: _Toc29809958][bookmark: _Toc36645351][bookmark: _Toc37272405][bookmark: _Toc45884651][bookmark: _Toc53182683][bookmark: _Toc58860467][bookmark: _Toc58862971][bookmark: _Toc61182956][bookmark: _Toc66728271][bookmark: _Toc74962106][bookmark: _Toc75243016][bookmark: _Toc76545362][bookmark: _Toc82595465][bookmark: _Toc89955496][bookmark: _Toc98773923][bookmark: _Toc106201684][bookmark: _Toc115191538][bookmark: _Toc120615220][bookmark: _Toc120622397][bookmark: _Toc120622903][bookmark: _Toc120623522][bookmark: _Toc120624047][bookmark: _Toc120624584][bookmark: _Toc120625121][bookmark: _Toc120625658][bookmark: _Toc120626195][bookmark: _Toc120626742][bookmark: _Toc120627298][bookmark: _Toc120627863][bookmark: _Toc120628439][bookmark: _Toc120629024][bookmark: _Toc120629612][bookmark: _Toc120631113][bookmark: _Toc120631764][bookmark: _Toc120632414][bookmark: _Toc120633064][bookmark: _Toc120633714][bookmark: _Toc120634365][bookmark: _Toc120635016][bookmark: _Toc121754140][bookmark: _Toc121754810][bookmark: _Toc129108759][bookmark: _Toc129109424][bookmark: _Toc129110097][bookmark: _Toc130389217][bookmark: _Toc130390290][bookmark: _Toc130390978][bookmark: _Toc131624742][bookmark: _Toc137476175][bookmark: _Toc138872830][bookmark: _Toc138874416][bookmark: _Toc145525015][bookmark: _Toc153560140][bookmark: _Toc161646751]8.3.3.1.1	Definition and applicability
The performance requirement of PUCCH format 2 for ACK missed detection is determined by the two parameters: probability of false detection of the ACK and the probability of detection of ACK. The performance is measured by the required SNR at probability of detection equal to 0.99. The probability of false detection of the ACK shall be 0.01 or less.
The probability of false detection of the ACK is defined as a probability of erroneous detection of the ACK when input is only noise.
The probability of detection of ACK is defined as probability of detection of the ACK when the signal is present.
Which specific test(s) are applicable to SAN is based on the test applicability rules defined in clause 8.1.2. 
[bookmark: _Toc21100161][bookmark: _Toc29809959][bookmark: _Toc36645352][bookmark: _Toc37272406][bookmark: _Toc45884652][bookmark: _Toc53182684][bookmark: _Toc58860468][bookmark: _Toc58862972][bookmark: _Toc61182957][bookmark: _Toc66728272][bookmark: _Toc74962107][bookmark: _Toc75243017][bookmark: _Toc76545363][bookmark: _Toc82595466][bookmark: _Toc89955497][bookmark: _Toc98773924][bookmark: _Toc106201685][bookmark: _Toc115191539][bookmark: _Toc120615221][bookmark: _Toc120622398][bookmark: _Toc120622904][bookmark: _Toc120623523][bookmark: _Toc120624048][bookmark: _Toc120624585][bookmark: _Toc120625122][bookmark: _Toc120625659][bookmark: _Toc120626196][bookmark: _Toc120626743][bookmark: _Toc120627299][bookmark: _Toc120627864][bookmark: _Toc120628440][bookmark: _Toc120629025][bookmark: _Toc120629613][bookmark: _Toc120631114][bookmark: _Toc120631765][bookmark: _Toc120632415][bookmark: _Toc120633065][bookmark: _Toc120633715][bookmark: _Toc120634366][bookmark: _Toc120635017][bookmark: _Toc121754141][bookmark: _Toc121754811][bookmark: _Toc129108760][bookmark: _Toc129109425][bookmark: _Toc129110098][bookmark: _Toc130389218][bookmark: _Toc130390291][bookmark: _Toc130390979][bookmark: _Toc131624743][bookmark: _Toc137476176][bookmark: _Toc138872831][bookmark: _Toc138874417][bookmark: _Toc145525016][bookmark: _Toc153560141][bookmark: _Toc161646752]8.3.3.1.2	Minimum requirements
The minimum requirements are in TS 38.108 [2] clause 8.3.4.
[bookmark: _Toc21100162][bookmark: _Toc29809960][bookmark: _Toc36645353][bookmark: _Toc37272407][bookmark: _Toc45884653][bookmark: _Toc53182685][bookmark: _Toc58860469][bookmark: _Toc58862973][bookmark: _Toc61182958][bookmark: _Toc66728273][bookmark: _Toc74962108][bookmark: _Toc75243018][bookmark: _Toc76545364][bookmark: _Toc82595467][bookmark: _Toc89955498][bookmark: _Toc98773925][bookmark: _Toc106201686][bookmark: _Toc115191540][bookmark: _Toc120615222][bookmark: _Toc120622399][bookmark: _Toc120622905][bookmark: _Toc120623524][bookmark: _Toc120624049][bookmark: _Toc120624586][bookmark: _Toc120625123][bookmark: _Toc120625660][bookmark: _Toc120626197][bookmark: _Toc120626744][bookmark: _Toc120627300][bookmark: _Toc120627865][bookmark: _Toc120628441][bookmark: _Toc120629026][bookmark: _Toc120629614][bookmark: _Toc120631115][bookmark: _Toc120631766][bookmark: _Toc120632416][bookmark: _Toc120633066][bookmark: _Toc120633716][bookmark: _Toc120634367][bookmark: _Toc120635018][bookmark: _Toc121754142][bookmark: _Toc121754812][bookmark: _Toc129108761][bookmark: _Toc129109426][bookmark: _Toc129110099][bookmark: _Toc130389219][bookmark: _Toc130390292][bookmark: _Toc130390980][bookmark: _Toc131624744][bookmark: _Toc137476177][bookmark: _Toc138872832][bookmark: _Toc138874418][bookmark: _Toc145525017][bookmark: _Toc153560142][bookmark: _Toc161646753]8.3.3.1.3	Test purpose
The test shall verify the receiver's ability to detect ACK bits under multipath fading propagation conditions for a given SNR.
[bookmark: _Toc21100163][bookmark: _Toc29809961][bookmark: _Toc36645354][bookmark: _Toc37272408][bookmark: _Toc45884654][bookmark: _Toc53182686][bookmark: _Toc58860470][bookmark: _Toc58862974][bookmark: _Toc61182959][bookmark: _Toc66728274][bookmark: _Toc74962109][bookmark: _Toc75243019][bookmark: _Toc76545365][bookmark: _Toc82595468][bookmark: _Toc89955499][bookmark: _Toc98773926][bookmark: _Toc106201687][bookmark: _Toc115191541][bookmark: _Toc120615223][bookmark: _Toc120622400][bookmark: _Toc120622906][bookmark: _Toc120623525][bookmark: _Toc120624050][bookmark: _Toc120624587][bookmark: _Toc120625124][bookmark: _Toc120625661][bookmark: _Toc120626198][bookmark: _Toc120626745][bookmark: _Toc120627301][bookmark: _Toc120627866][bookmark: _Toc120628442][bookmark: _Toc120629027][bookmark: _Toc120629615][bookmark: _Toc120631116][bookmark: _Toc120631767][bookmark: _Toc120632417][bookmark: _Toc120633067][bookmark: _Toc120633717][bookmark: _Toc120634368][bookmark: _Toc120635019][bookmark: _Toc121754143][bookmark: _Toc121754813][bookmark: _Toc129108762][bookmark: _Toc129109427][bookmark: _Toc129110100][bookmark: _Toc130389220][bookmark: _Toc130390293][bookmark: _Toc130390981][bookmark: _Toc131624745][bookmark: _Toc137476178][bookmark: _Toc138872833][bookmark: _Toc138874419][bookmark: _Toc145525018][bookmark: _Toc153560143][bookmark: _Toc161646754]8.3.3.1.4	Method of test
[bookmark: _Toc21100164][bookmark: _Toc29809962][bookmark: _Toc36645355][bookmark: _Toc37272409][bookmark: _Toc45884655][bookmark: _Toc53182687][bookmark: _Toc58860471][bookmark: _Toc58862975][bookmark: _Toc61182960][bookmark: _Toc66728275][bookmark: _Toc74962110][bookmark: _Toc75243020][bookmark: _Toc76545366][bookmark: _Toc82595469][bookmark: _Toc89955500][bookmark: _Toc98773927][bookmark: _Toc106201688][bookmark: _Toc115191542][bookmark: _Toc120615224][bookmark: _Toc120622401][bookmark: _Toc120622907][bookmark: _Toc120623526][bookmark: _Toc120624051][bookmark: _Toc120624588][bookmark: _Toc120625125][bookmark: _Toc120625662][bookmark: _Toc120626199][bookmark: _Toc120626746][bookmark: _Toc120627302][bookmark: _Toc120627867][bookmark: _Toc120628443][bookmark: _Toc120629028][bookmark: _Toc120629616][bookmark: _Toc120631117][bookmark: _Toc120631768][bookmark: _Toc120632418][bookmark: _Toc120633068][bookmark: _Toc120633718][bookmark: _Toc120634369][bookmark: _Toc120635020][bookmark: _Toc121754144][bookmark: _Toc121754814][bookmark: _Toc129108763][bookmark: _Toc129109428][bookmark: _Toc129110101][bookmark: _Toc130389221][bookmark: _Toc130390294][bookmark: _Toc130390982][bookmark: _Toc131624746][bookmark: _Toc137476179][bookmark: _Toc138872834][bookmark: _Toc138874420][bookmark: _Toc145525019][bookmark: _Toc153560144][bookmark: _Toc161646755]8.3.3.1.4.1	Initial Condition
[bookmark: _Toc21100165]Test environment: Normal, see annex B.2.
RF channels to be tested for single carrier: M, see clause 4.9.1.
[bookmark: _Toc29809963][bookmark: _Toc36645356][bookmark: _Toc37272410][bookmark: _Toc45884656][bookmark: _Toc53182688][bookmark: _Toc58860472][bookmark: _Toc58862976][bookmark: _Toc61182961][bookmark: _Toc66728276][bookmark: _Toc74962111][bookmark: _Toc75243021][bookmark: _Toc76545367][bookmark: _Toc82595470][bookmark: _Toc89955501][bookmark: _Toc98773928][bookmark: _Toc106201689][bookmark: _Toc115191543][bookmark: _Toc120615225][bookmark: _Toc120622402][bookmark: _Toc120622908][bookmark: _Toc120623527][bookmark: _Toc120624052][bookmark: _Toc120624589][bookmark: _Toc120625126][bookmark: _Toc120625663][bookmark: _Toc120626200][bookmark: _Toc120626747][bookmark: _Toc120627303][bookmark: _Toc120627868][bookmark: _Toc120628444][bookmark: _Toc120629029][bookmark: _Toc120629617][bookmark: _Toc120631118][bookmark: _Toc120631769][bookmark: _Toc120632419][bookmark: _Toc120633069][bookmark: _Toc120633719][bookmark: _Toc120634370][bookmark: _Toc120635021][bookmark: _Toc121754145][bookmark: _Toc121754815][bookmark: _Toc129108764][bookmark: _Toc129109429][bookmark: _Toc129110102][bookmark: _Toc130389222][bookmark: _Toc130390295][bookmark: _Toc130390983][bookmark: _Toc131624747][bookmark: _Toc137476180][bookmark: _Toc138872835][bookmark: _Toc138874421][bookmark: _Toc145525020][bookmark: _Toc153560145][bookmark: _Toc161646756]8.3.3.1.4.2	Procedure
1)	Connect the SAN tester generating the wanted signal, multipath fading simulators and AWGN generators to all SAN TAB connectors for diversity reception via a combining network as shown in annex D.6 for SAN type 1-H.
2)	Adjust the AWGN generator, according to the subcarrier spacing and channel bandwidth defined in table 8.3.3.1.4.2-1.
Table 8.3.3.1.4.2-1: AWGN power level at the SAN input
	Sub-carrier spacing (kHz)
	Channel bandwidth (MHz)
	AWGN power level

	15 
	5
	-83.5 dBm / 4.5 MHz

	30 
	10
	-80.6 dBm / 8.64 MHz

	NOTE: 	The AWGN power level contains an AWGN offset of 16dB by default. If needed for test purposes, the AWGN level can be reduced from the default by any value in the range 0dB to 16dB. Changing the AWGN level does not impact the validity of the test, as it reduces the effective base band SNR level.



3)	The characteristics of the wanted signal shall be configured according to TS 38.211 [8], and the specific test parameters are configured as mentioned in table 8.3.3.1.4.2-2:
Table 8.3.3.1.4.2-2: Test parameters for PUCCH fromat 2
	Parameter
	Value

	Modulation order
	QSPK

	First PRB prior to frequency hopping
	0

	Intra-slot 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



4)	The multipath fading emulators shall be configured according to the corresponding channel model defined in annex G.
5)	Adjust the equipment so that the SNR specified in table 8.3.3.1.5-1 and table 8.3.3.1.5-2 is achieved at the SAN input during the UCI transmissions.
6)	The signal generator sends a test pattern with the pattern outlined in figure 8.3.3.1.4.2-1. The following statistics are kept: the number of ACKs detected in the idle periods and the number of missed ACKs.


Figure 8.3.3.1.4.2-1: Test signal pattern for PUCCH format 2 demodulation tests
[bookmark: _Toc21100166][bookmark: _Toc29809964][bookmark: _Toc36645357][bookmark: _Toc37272411][bookmark: _Toc45884657][bookmark: _Toc53182689][bookmark: _Toc58860473][bookmark: _Toc58862977][bookmark: _Toc61182962][bookmark: _Toc66728277][bookmark: _Toc74962112][bookmark: _Toc75243022][bookmark: _Toc76545368][bookmark: _Toc82595471][bookmark: _Toc89955502][bookmark: _Toc98773929][bookmark: _Toc106201690][bookmark: _Toc115191544][bookmark: _Toc120615226][bookmark: _Toc120622403][bookmark: _Toc120622909][bookmark: _Toc120623528][bookmark: _Toc120624053][bookmark: _Toc120624590][bookmark: _Toc120625127][bookmark: _Toc120625664][bookmark: _Toc120626201][bookmark: _Toc120626748][bookmark: _Toc120627304][bookmark: _Toc120627869][bookmark: _Toc120628445][bookmark: _Toc120629030][bookmark: _Toc120629618][bookmark: _Toc120631119][bookmark: _Toc120631770][bookmark: _Toc120632420][bookmark: _Toc120633070][bookmark: _Toc120633720][bookmark: _Toc120634371][bookmark: _Toc120635022][bookmark: _Toc121754146][bookmark: _Toc121754816][bookmark: _Toc129108765][bookmark: _Toc129109430][bookmark: _Toc129110103][bookmark: _Toc130389223][bookmark: _Toc130390296][bookmark: _Toc130390984][bookmark: _Toc131624748][bookmark: _Toc137476181][bookmark: _Toc138872836][bookmark: _Toc138874422][bookmark: _Toc145525021][bookmark: _Toc153560146][bookmark: _Toc161646757]8.3.3.1.5	Test requirements
The fraction of falsely detected ACKs shall be less than 1% and the fraction of correctly detected ACKs shall be larger than 99% for the SNR listed in table 8.3.3.1.5-1 and table 8.3.3.1.5-2.
Table 8.3.3.1.5-1: Test requirements for PUCCH format 2, 5 MHz channel bandwidth, 15 kHz SCS
	Number of TX antennas
	Number of RX antennas
	Cyclic Prefix
	Propagation conditions and correlation matrix 
(annex G)
	SNR (dB)

	1
	1
	Normal
	NTN-TDLA100-200 Low
	15.2

	
	2
	Normal
	NTN-TDLA100-200 Low
	5.3



Table 8.3.3.1.5-2: Test requirements for PUCCH format 2, 10 MHz channel bandwidth, 30 kHz SCS
	Number of TX antennas
	Number of RX antennas
	Cyclic Prefix
	Propagation conditions and correlation matrix 
(annex G)
	SNR (dB)

	1
	1
	Normal
	NTN-TDLA100-200 Low
	12.6

	
	2
	Normal
	NTN-TDLA100-200 Low
	5.0
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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 probability of incorrectly decoding the UCI information when the UCI information is sent. The UCI information does not contain CSI part 1 and CSI part 2.
The transient period as specified in TS 38.101-5 [12] 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.
Which specific test(s) are applicable to SAN is based on the test applicability rules defined in clause 8.1.2.
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The minimum requirement is TS 38.108 [2] clause 8.3.4.
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The test shall verify the receiver's ability to detect UCI under multipath fading propagation conditions for a given SNR.
[bookmark: _Toc21100171][bookmark: _Toc29809969][bookmark: _Toc36645362][bookmark: _Toc37272416][bookmark: _Toc45884662][bookmark: _Toc53182694][bookmark: _Toc58860478][bookmark: _Toc58862982][bookmark: _Toc61182967][bookmark: _Toc66728282][bookmark: _Toc74962117][bookmark: _Toc75243027][bookmark: _Toc76545373][bookmark: _Toc82595476][bookmark: _Toc89955507][bookmark: _Toc98773934][bookmark: _Toc106201695][bookmark: _Toc115191549][bookmark: _Toc120615231][bookmark: _Toc120622408][bookmark: _Toc120622914][bookmark: _Toc120623533][bookmark: _Toc120624058][bookmark: _Toc120624595][bookmark: _Toc120625132][bookmark: _Toc120625669][bookmark: _Toc120626206][bookmark: _Toc120626753][bookmark: _Toc120627309][bookmark: _Toc120627874][bookmark: _Toc120628450][bookmark: _Toc120629035][bookmark: _Toc120629623][bookmark: _Toc120631124][bookmark: _Toc120631775][bookmark: _Toc120632425][bookmark: _Toc120633075][bookmark: _Toc120633725][bookmark: _Toc120634376][bookmark: _Toc120635027][bookmark: _Toc121754151][bookmark: _Toc121754821][bookmark: _Toc129108770][bookmark: _Toc129109435][bookmark: _Toc129110108][bookmark: _Toc130389228][bookmark: _Toc130390301][bookmark: _Toc130390989][bookmark: _Toc131624753][bookmark: _Toc137476186][bookmark: _Toc138872841][bookmark: _Toc138874427][bookmark: _Toc145525026][bookmark: _Toc153560151][bookmark: _Toc161646762]8.3.3.2.4	Method of test
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Test environment: Normal, see annex B.2.
[bookmark: _Toc21100173]RF channels to be tested for single carrier: M, see clause 4.9.1.
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1)	Connect the SAN tester generating the wanted signal, multipath fading simulators and AWGN generators to all SAN TAB connectors for diversity reception via a combining network as shown in annex D.6 for SAN type 1-H.
2)	Adjust the AWGN generator, according to the subcarrier spacing and channel bandwidth defined in table 8.3.3.2.4.2-1.
Table 8.3.3.2.4.2-1: AWGN power level at the SAN input
	Sub-carrier spacing (kHz)
	Channel bandwidth (MHz)
	AWGN power level

	15 
	5
	-83.5 dBm / 4.5 MHz

	30 
	10
	-80.6 dBm / 8.64 MHz

	NOTE: 	The AWGN power level contains an AWGN offset of 16dB by default. If needed for test purposes, the AWGN level can be reduced from the default by any value in the range 0dB to 16dB. Changing the AWGN level does not impact the validity of the test, as it reduces the effective base band SNR level.



3)	The characteristics of the wanted signal shall be configured according to TS 38.211 [8], and the specific test parameters are configured as mentioned in table 8.3.3.2.4.2-2:
Table 8.3.3.2.4.2-2: Test parameters for PUCCH fromat 2
	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



4)	The multipath fading emulators shall be configured according to the corresponding channel model defined in annex G.
5)	Adjust the equipment so that the SNR specified in table 8.3.3.2.5-1 and table 8.3.3.2.5-2 is achieved at the SAN input during the UCI transmissions.
6)	The signal generator sends a test pattern with the pattern outlined in figure 8.3.3.2.4.2-1. The following statistics are kept: the number of incorrectly decoded UCI.


Figure 8.3.3.2.4.2-1: Test signal pattern for PUCCH format 2 demodulation tests
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The fraction of incorrectly decoded UCI shall be less than 1% for the SNR listed in table 8.3.3.2.5-1 and table 8.3.3.2.5-2.
Table 8.3.3.2.5-1: Test requirements for PUCCH format 2, 5 MHz channel bandwidth, 15 kHz SCS
	Number of TX antennas
	Number of RX antennas
	Cyclic Prefix
	Propagation conditions and correlation matrix 
(annex G)
	SNR (dB)

	1
	1
	Normal
	NTN-TDLA100-200 Low
	6.9

	
	2
	Normal
	NTN-TDLA100-200 Low
	1.4



Table 8.3.3.2.5-2: Test requirements for PUCCH format 2, 10 MHz channel bandwidth, 30 kHz SCS
	Number of TX antennas
	Number of RX antennas
	Cyclic Prefix
	Propagation conditions and correlation matrix 
(annex G)
	SNR (dB)

	1
	1
	Normal
	NTN-TDLA100-200 Low
	7.0

	
	2
	Normal
	NTN-TDLA100-200 Low
	1.1
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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 1 and CSI part 2.
The transient period as specified in TS 38.101-5 [12] 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.
Which specific test(s) are applicable to SAN is based on the test applicability rules defined in clause 8.1.2.
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The minimum requirement is in TS 38.108 [2] clause 8.3.5.
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The test shall verify the receiver's ability to detect UCI under multipath fading propagation conditions for a given SNR.
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Test environment: Normal; see annex B.2.
[bookmark: _Toc21100181]RF channels to be tested for single carrier: M, see clause 4.9.1.
[bookmark: _Toc29809979][bookmark: _Toc36645372][bookmark: _Toc37272426][bookmark: _Toc45884672][bookmark: _Toc53182704][bookmark: _Toc58860488][bookmark: _Toc58862992][bookmark: _Toc61182977][bookmark: _Toc66728292][bookmark: _Toc74962127][bookmark: _Toc75243037][bookmark: _Toc76545383][bookmark: _Toc82595486][bookmark: _Toc89955517][bookmark: _Toc98773944][bookmark: _Toc106201705][bookmark: _Toc115191559][bookmark: _Toc120622418][bookmark: _Toc120622924][bookmark: _Toc120623543][bookmark: _Toc120624068][bookmark: _Toc120624605][bookmark: _Toc120625142][bookmark: _Toc120625679][bookmark: _Toc120626216][bookmark: _Toc120626763][bookmark: _Toc120627319][bookmark: _Toc120627884][bookmark: _Toc120628460][bookmark: _Toc120629045][bookmark: _Toc120629633][bookmark: _Toc120631134][bookmark: _Toc120631785][bookmark: _Toc120632435][bookmark: _Toc120633085][bookmark: _Toc120633735][bookmark: _Toc120634386][bookmark: _Toc120635037][bookmark: _Toc121754161][bookmark: _Toc121754831][bookmark: _Toc129108780][bookmark: _Toc129109445][bookmark: _Toc129110118][bookmark: _Toc130389238][bookmark: _Toc130390311][bookmark: _Toc130390999][bookmark: _Toc131624763][bookmark: _Toc137476196][bookmark: _Toc138872851][bookmark: _Toc138874437][bookmark: _Toc145525036][bookmark: _Toc153560161][bookmark: _Toc161646772]8.3.4.4.2	Procedure
1)	Connect the SAN tester generating the wanted signal, multipath fading simulators and AWGN generators to all SAN TAB connectors for diversity reception via a combining network as shown in annex D.6 for SAN type 1-H.
2)	Adjust the AWGN generator, according to the subcarrier spacing and channel bandwidth defined in table 8.3.4.4.2-1.
Table 8.3.4.4.2-1: AWGN power level at the SAN input
	Sub-carrier spacing (kHz)
	Channel bandwidth (MHz)
	AWGN power level

	15 
	5
	-83.5 dBm / 4.5 MHz

	30 
	10
	-80.6 dBm / 8.64 MHz

	NOTE: 	The AWGN power level contains an AWGN offset of 16dB by default. If needed for test purposes, the AWGN level can be reduced from the default by any value in the range 0dB to 16dB. Changing the AWGN level does not impact the validity of the test, as it reduces the effective base band SNR level.



3)	The characteristics of the wanted signal shall be configured according to TS 38.211 [8]. The specific test parameters are configured as mentioned in table 8.3.4.4.2-2:
Table 8.3.4.4.2-2: Test parameters for PUCCH fromat 3
	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



4)	The multipath fading emulators shall be configured according to the corresponding channel model defined in annex G.
5)	Adjust the equipment so that the SNR specified in table 8.3.4.5-1 and table 8.3.4.5-2 is achieved at the SAN input during the UCI transmissions.
6)	The signal generator sends a test pattern with the pattern outlined in figure 8.3.4.4.2-1. The following statistics are kept: the number of incorrectly decoded UCI.


Figure 8.3.4.4.2-1: Test signal pattern for PUCCH format 3 demodulation tests
[bookmark: _Toc21100182][bookmark: _Toc29809980][bookmark: _Toc36645373][bookmark: _Toc37272427][bookmark: _Toc45884673][bookmark: _Toc53182705][bookmark: _Toc58860489][bookmark: _Toc58862993][bookmark: _Toc61182978][bookmark: _Toc66728293][bookmark: _Toc74962128][bookmark: _Toc75243038][bookmark: _Toc76545384][bookmark: _Toc82595487][bookmark: _Toc89955518][bookmark: _Toc98773945][bookmark: _Toc106201706][bookmark: _Toc115191560][bookmark: _Toc120622419][bookmark: _Toc120622925][bookmark: _Toc120623544][bookmark: _Toc120624069][bookmark: _Toc120624606][bookmark: _Toc120625143][bookmark: _Toc120625680][bookmark: _Toc120626217][bookmark: _Toc120626764][bookmark: _Toc120627320][bookmark: _Toc120627885][bookmark: _Toc120628461][bookmark: _Toc120629046][bookmark: _Toc120629634][bookmark: _Toc120631135][bookmark: _Toc120631786][bookmark: _Toc120632436][bookmark: _Toc120633086][bookmark: _Toc120633736][bookmark: _Toc120634387][bookmark: _Toc120635038][bookmark: _Toc121754162][bookmark: _Toc121754832][bookmark: _Toc129108781][bookmark: _Toc129109446][bookmark: _Toc129110119][bookmark: _Toc130389239][bookmark: _Toc130390312][bookmark: _Toc130391000][bookmark: _Toc131624764][bookmark: _Toc137476197][bookmark: _Toc138872852][bookmark: _Toc138874438][bookmark: _Toc145525037][bookmark: _Toc153560162][bookmark: _Toc161646773]8.3.4.5	Test requirement
The fraction of incorrectly decoded UCI is shall be less than 1% for the SNR listed in table 8.3.4.5-1 and table 8.3.4.5-2.
Table 8.3.4.5-1: Test requirements for PUCCH format 3, 5 MHz channel bandwidth, 15 kHz SCS
	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
	7.2

	
	
	
	
	Additional DM-RS
	7.0

	
	2
	Normal
	NTN-TDLA100-200 Low
	No additional DM-RS
	0.9

	
	
	
	
	Additional DM-RS
	0.6



Table 8.3.4.5-2: Test requirements for PUCCH format 3, 10 MHz channel bandwidth, 30 kHz SCS
	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
	9.8

	
	
	
	
	Additional DM-RS
	9.2

	
	2
	Normal
	NTN-TDLA100-200 Low
	No additional DM-RS
	2.2

	
	
	
	
	Additional DM-RS
	1.9



[bookmark: _Toc21100183][bookmark: _Toc29809981][bookmark: _Toc36645374][bookmark: _Toc37272428][bookmark: _Toc45884674][bookmark: _Toc53182706][bookmark: _Toc58860490][bookmark: _Toc58862994][bookmark: _Toc61182979][bookmark: _Toc66728294][bookmark: _Toc74962129][bookmark: _Toc75243039][bookmark: _Toc76545385][bookmark: _Toc82595488][bookmark: _Toc89955519][bookmark: _Toc98773946][bookmark: _Toc106201707][bookmark: _Toc115191561][bookmark: _Toc120614302][bookmark: _Toc120614761][bookmark: _Toc120615236][bookmark: _Toc120622420][bookmark: _Toc120622926][bookmark: _Toc120623545][bookmark: _Toc120624070][bookmark: _Toc120624607][bookmark: _Toc120625144][bookmark: _Toc120625681][bookmark: _Toc120626218][bookmark: _Toc120626765][bookmark: _Toc120627321][bookmark: _Toc120627886][bookmark: _Toc120628462][bookmark: _Toc120629047][bookmark: _Toc120629635][bookmark: _Toc120631136][bookmark: _Toc120631787][bookmark: _Toc120632437][bookmark: _Toc120633087][bookmark: _Toc120633737][bookmark: _Toc120634388][bookmark: _Toc120635039][bookmark: _Toc121754163][bookmark: _Toc121754833][bookmark: _Toc129108782][bookmark: _Toc129109447][bookmark: _Toc129110120][bookmark: _Toc130389240][bookmark: _Toc130390313][bookmark: _Toc130391001][bookmark: _Toc131624765][bookmark: _Toc137476198][bookmark: _Toc138872853][bookmark: _Toc138874439][bookmark: _Toc145525038][bookmark: _Toc153560163][bookmark: _Toc161646774]8.3.5	Performance requirements for PUCCH format 4
[bookmark: _Toc21100184][bookmark: _Toc29809982][bookmark: _Toc36645375][bookmark: _Toc37272429][bookmark: _Toc45884675][bookmark: _Toc53182707][bookmark: _Toc58860491][bookmark: _Toc58862995][bookmark: _Toc61182980][bookmark: _Toc66728295][bookmark: _Toc74962130][bookmark: _Toc75243040][bookmark: _Toc76545386][bookmark: _Toc82595489][bookmark: _Toc89955520][bookmark: _Toc98773947][bookmark: _Toc106201708][bookmark: _Toc115191562][bookmark: _Toc120622421][bookmark: _Toc120622927][bookmark: _Toc120623546][bookmark: _Toc120624071][bookmark: _Toc120624608][bookmark: _Toc120625145][bookmark: _Toc120625682][bookmark: _Toc120626219][bookmark: _Toc120626766][bookmark: _Toc120627322][bookmark: _Toc120627887][bookmark: _Toc120628463][bookmark: _Toc120629048][bookmark: _Toc120629636][bookmark: _Toc120631137][bookmark: _Toc120631788][bookmark: _Toc120632438][bookmark: _Toc120633088][bookmark: _Toc120633738][bookmark: _Toc120634389][bookmark: _Toc120635040][bookmark: _Toc121754164][bookmark: _Toc121754834][bookmark: _Toc129108783][bookmark: _Toc129109448][bookmark: _Toc129110121][bookmark: _Toc130389241][bookmark: _Toc130390314][bookmark: _Toc130391002][bookmark: _Toc131624766][bookmark: _Toc137476199][bookmark: _Toc138872854][bookmark: _Toc138874440][bookmark: _Toc145525039][bookmark: _Toc153560164][bookmark: _Toc161646775]8.3.5.1	Definition and applicability
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 1 and CSI part 2.
The transient period as specified in TS 38.101-5 [12] 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.
Which specific test(s) are applicable to SAN is based on the test applicability rules defined in clause 8.1.2.
[bookmark: _Toc21100185][bookmark: _Toc29809983][bookmark: _Toc36645376][bookmark: _Toc37272430][bookmark: _Toc45884676][bookmark: _Toc53182708][bookmark: _Toc58860492][bookmark: _Toc58862996][bookmark: _Toc61182981][bookmark: _Toc66728296][bookmark: _Toc74962131][bookmark: _Toc75243041][bookmark: _Toc76545387][bookmark: _Toc82595490][bookmark: _Toc89955521][bookmark: _Toc98773948][bookmark: _Toc106201709][bookmark: _Toc115191563][bookmark: _Toc120622422][bookmark: _Toc120622928][bookmark: _Toc120623547][bookmark: _Toc120624072][bookmark: _Toc120624609][bookmark: _Toc120625146][bookmark: _Toc120625683][bookmark: _Toc120626220][bookmark: _Toc120626767][bookmark: _Toc120627323][bookmark: _Toc120627888][bookmark: _Toc120628464][bookmark: _Toc120629049][bookmark: _Toc120629637][bookmark: _Toc120631138][bookmark: _Toc120631789][bookmark: _Toc120632439][bookmark: _Toc120633089][bookmark: _Toc120633739][bookmark: _Toc120634390][bookmark: _Toc120635041][bookmark: _Toc121754165][bookmark: _Toc121754835][bookmark: _Toc129108784][bookmark: _Toc129109449][bookmark: _Toc129110122][bookmark: _Toc130389242][bookmark: _Toc130390315][bookmark: _Toc130391003][bookmark: _Toc131624767][bookmark: _Toc137476200][bookmark: _Toc138872855][bookmark: _Toc138874441][bookmark: _Toc145525040][bookmark: _Toc153560165][bookmark: _Toc161646776]8.3.5.2	Minimum requirement
The minimum requirement is in TS 38.108 [2] clause 8.3.6.
[bookmark: _Toc21100186][bookmark: _Toc29809984][bookmark: _Toc36645377][bookmark: _Toc37272431][bookmark: _Toc45884677][bookmark: _Toc53182709][bookmark: _Toc58860493][bookmark: _Toc58862997][bookmark: _Toc61182982][bookmark: _Toc66728297][bookmark: _Toc74962132][bookmark: _Toc75243042][bookmark: _Toc76545388][bookmark: _Toc82595491][bookmark: _Toc89955522][bookmark: _Toc98773949][bookmark: _Toc106201710][bookmark: _Toc115191564][bookmark: _Toc120622423][bookmark: _Toc120622929][bookmark: _Toc120623548][bookmark: _Toc120624073][bookmark: _Toc120624610][bookmark: _Toc120625147][bookmark: _Toc120625684][bookmark: _Toc120626221][bookmark: _Toc120626768][bookmark: _Toc120627324][bookmark: _Toc120627889][bookmark: _Toc120628465][bookmark: _Toc120629050][bookmark: _Toc120629638][bookmark: _Toc120631139][bookmark: _Toc120631790][bookmark: _Toc120632440][bookmark: _Toc120633090][bookmark: _Toc120633740][bookmark: _Toc120634391][bookmark: _Toc120635042][bookmark: _Toc121754166][bookmark: _Toc121754836][bookmark: _Toc129108785][bookmark: _Toc129109450][bookmark: _Toc129110123][bookmark: _Toc130389243][bookmark: _Toc130390316][bookmark: _Toc130391004][bookmark: _Toc131624768][bookmark: _Toc137476201][bookmark: _Toc138872856][bookmark: _Toc138874442][bookmark: _Toc145525041][bookmark: _Toc153560166][bookmark: _Toc161646777]8.3.5.3	Test purpose
The test shall verify the receiver's ability to detect UCI under multipath fading propagation conditions for a given SNR.
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Test environment: Normal; see annex B.2.
[bookmark: _Toc21100189]RF channels to be tested for single carrier: M, see clause 4.9.1.
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1)	Connect the SAN tester generating the wanted signal, multipath fading simulators and AWGN generators to all SAN TAB connectors for diversity reception via a combining network as shown in annex D.6 for SAN type 1-H.
2)	Adjust the AWGN generator, according to the subcarrier spacing and channel bandwidth defined in table 8.3.5.4.2-1.
Table 8.3.5.4.2-1: AWGN power level at the SAN input
	Sub-carrier spacing (kHz)
	Channel bandwidth (MHz)
	AWGN power level

	15 
	5
	-83.5 dBm / 4.5 MHz

	30 
	10
	-80.6 dBm / 8.64 MHz

	NOTE: 	The AWGN power level contains an AWGN offset of 16dB by default. If needed for test purposes, the AWGN level can be reduced from the default by any value in the range 0dB to 16dB. Changing the AWGN level does not impact the validity of the test, as it reduces the effective base band SNR level.



3)	The characteristics of the wanted signal shall be configured according to TS 38.211 [8]. The test parameters are configured as mentioned in table 8.3.5.4.2-2:
Table 8.3.5.4.2-2: Test parameters for PUCCH fromat 4
	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



4)	The multipath fading emulators shall be configured according to the corresponding channel model defined in annex G.
5)	Adjust the equipment so that the SNR specified in table 8.3.5.5-1 and table 8.3.5.5-2 is achieved at the SAN input during the UCI transmissions.
6)	The signal generator sends a test pattern with the pattern outlined in figure 8.3.5.4.2-1. The following statistics are kept: the number of incorrectly decoded UCI.


Figure 8.3.5.4.2-1: Test signal pattern for PUCCH format 4 demodulation tests
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The fraction of incorrectly decoded UCI is shall be less than 1% for the SNR listed in table 8.3.5.5-1 and table 8.3.5.5-2.
Table 8.3.5.5-1: Test requirements for PUCCH format 4, 5 MHz channel bandwidth, 15 kHz SCS
	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
	9.5

	
	
	
	
	Additional DM-RS
	9.2

	
	2
	Normal
	NTN-TDLA100-200 Low
	No additional DM-RS
	3.1

	
	
	
	
	Additional DM-RS
	2.8



Table 8.3.5.5-2: Test requirements for PUCCH format 4, 10 MHz channel bandwidth, 30 kHz SCS
	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
	11.1

	
	
	
	
	Additional DM-RS
	11.1

	
	2
	Normal
	NTN-TDLA100-200 Low
	No additional DM-RS
	4.1

	
	
	
	
	Additional DM-RS
	3.9




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