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<START OF THE CHANGE 1>
[bookmark: _Toc21103006][bookmark: _Toc29810855][bookmark: _Toc36636215][bookmark: _Toc37273161][bookmark: _Toc45886249][bookmark: _Toc53183316][bookmark: _Toc58916025][bookmark: _Toc58918206][bookmark: _Toc66694076][bookmark: _Toc74916061][bookmark: _Toc76114686][bookmark: _Toc76544572][bookmark: _Toc82536694][bookmark: _Toc89952987][bookmark: _Toc98766803][bookmark: _Toc99703166][bookmark: _Toc106206956][bookmark: _Toc120545004][bookmark: _Toc120545359][bookmark: _Toc120545975][bookmark: _Toc120606879][bookmark: _Toc120607233][bookmark: _Toc120607590][bookmark: _Toc120607953][bookmark: _Toc120608318][bookmark: _Toc120608698][bookmark: _Toc120609078][bookmark: _Toc120609469][bookmark: _Toc120609860][bookmark: _Toc120610261][bookmark: _Toc120611014][bookmark: _Toc120611423][bookmark: _Toc120611841][bookmark: _Toc120612261][bookmark: _Toc120612688][bookmark: _Toc120613117][bookmark: _Toc120613547][bookmark: _Toc120613977][bookmark: _Toc120614420][bookmark: _Toc120614879][bookmark: _Toc120615354][bookmark: _Toc120622562][bookmark: _Toc120623068][bookmark: _Toc120623706][bookmark: _Toc120624243][bookmark: _Toc120624780][bookmark: _Toc120625317][bookmark: _Toc120625854][bookmark: _Toc120626401][bookmark: _Toc120626957][bookmark: _Toc120627522][bookmark: _Toc120628098][bookmark: _Toc120628683][bookmark: _Toc120629271][bookmark: _Toc120629891][bookmark: _Toc120631398][bookmark: _Toc120632049][bookmark: _Toc120632699][bookmark: _Toc120633349][bookmark: _Toc120633999][bookmark: _Toc120634650][bookmark: _Toc120635301][bookmark: _Toc121754425][bookmark: _Toc121755095][bookmark: _Toc129109044][bookmark: _Toc129109709][bookmark: _Toc129110397][bookmark: _Toc130389517][bookmark: _Toc130390590][bookmark: _Toc130391278][bookmark: _Toc131625042][bookmark: _Toc137476475][bookmark: _Toc138873130][bookmark: _Toc138874716][bookmark: _Toc145525315][bookmark: _Toc153560440][bookmark: _Toc161647740][bookmark: _Toc169533357][bookmark: _Toc171519960][bookmark: _Toc176539697][bookmark: _Toc192247009][bookmark: _Toc200451290]11.3.3.2	UCI BLER performance requirements
[bookmark: _Toc21103007][bookmark: _Toc29810856][bookmark: _Toc36636216][bookmark: _Toc37273162][bookmark: _Toc45886250][bookmark: _Toc53183317][bookmark: _Toc58916026][bookmark: _Toc58918207][bookmark: _Toc66694077][bookmark: _Toc74916062][bookmark: _Toc76114687][bookmark: _Toc76544573][bookmark: _Toc82536695][bookmark: _Toc89952988][bookmark: _Toc98766804][bookmark: _Toc99703167][bookmark: _Toc106206957][bookmark: _Toc120545005][bookmark: _Toc120545360][bookmark: _Toc120545976][bookmark: _Toc120606880][bookmark: _Toc120607234][bookmark: _Toc120607591][bookmark: _Toc120607954][bookmark: _Toc120608319][bookmark: _Toc120608699][bookmark: _Toc120609079][bookmark: _Toc120609470][bookmark: _Toc120609861][bookmark: _Toc120610262][bookmark: _Toc120611015][bookmark: _Toc120611424][bookmark: _Toc120611842][bookmark: _Toc120612262][bookmark: _Toc120612689][bookmark: _Toc120613118][bookmark: _Toc120613548][bookmark: _Toc120613978][bookmark: _Toc120614421][bookmark: _Toc120614880][bookmark: _Toc120615355][bookmark: _Toc120622563][bookmark: _Toc120623069][bookmark: _Toc120623707][bookmark: _Toc120624244][bookmark: _Toc120624781][bookmark: _Toc120625318][bookmark: _Toc120625855][bookmark: _Toc120626402][bookmark: _Toc120626958][bookmark: _Toc120627523][bookmark: _Toc120628099][bookmark: _Toc120628684][bookmark: _Toc120629272][bookmark: _Toc120629892][bookmark: _Toc120631399][bookmark: _Toc120632050][bookmark: _Toc120632700][bookmark: _Toc120633350][bookmark: _Toc120634000][bookmark: _Toc120634651][bookmark: _Toc120635302][bookmark: _Toc121754426][bookmark: _Toc121755096][bookmark: _Toc129109045][bookmark: _Toc129109710][bookmark: _Toc129110398][bookmark: _Toc130389518][bookmark: _Toc130390591][bookmark: _Toc130391279][bookmark: _Toc131625043][bookmark: _Toc137476476][bookmark: _Toc138873131][bookmark: _Toc138874717][bookmark: _Toc145525316][bookmark: _Toc153560441][bookmark: _Toc161647741][bookmark: _Toc169533358][bookmark: _Toc171519961][bookmark: _Toc176539698][bookmark: _Toc192247010][bookmark: _Toc200451291]11.3.3.2.1	Definition and applicability
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 part 2.
Which specific test(s) are applicable to SAN is based on the test applicability rules defined in clause 11.1.3.
[bookmark: OLE_LINK14]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.
[bookmark: _Toc21103008][bookmark: _Toc29810857][bookmark: _Toc36636217][bookmark: _Toc37273163][bookmark: _Toc45886251][bookmark: _Toc53183318][bookmark: _Toc58916027][bookmark: _Toc58918208][bookmark: _Toc66694078][bookmark: _Toc74916063][bookmark: _Toc76114688][bookmark: _Toc76544574][bookmark: _Toc82536696][bookmark: _Toc89952989][bookmark: _Toc98766805][bookmark: _Toc99703168][bookmark: _Toc106206958][bookmark: _Toc120545006][bookmark: _Toc120545361][bookmark: _Toc120545977][bookmark: _Toc120606881][bookmark: _Toc120607235][bookmark: _Toc120607592][bookmark: _Toc120607955][bookmark: _Toc120608320][bookmark: _Toc120608700][bookmark: _Toc120609080][bookmark: _Toc120609471][bookmark: _Toc120609862][bookmark: _Toc120610263][bookmark: _Toc120611016][bookmark: _Toc120611425][bookmark: _Toc120611843][bookmark: _Toc120612263][bookmark: _Toc120612690][bookmark: _Toc120613119][bookmark: _Toc120613549][bookmark: _Toc120613979][bookmark: _Toc120614422][bookmark: _Toc120614881][bookmark: _Toc120615356][bookmark: _Toc120622564][bookmark: _Toc120623070][bookmark: _Toc120623708][bookmark: _Toc120624245][bookmark: _Toc120624782][bookmark: _Toc120625319][bookmark: _Toc120625856][bookmark: _Toc120626403][bookmark: _Toc120626959][bookmark: _Toc120627524][bookmark: _Toc120628100][bookmark: _Toc120628685][bookmark: _Toc120629273][bookmark: _Toc120629893][bookmark: _Toc120631400][bookmark: _Toc120632051][bookmark: _Toc120632701][bookmark: _Toc120633351][bookmark: _Toc120634001][bookmark: _Toc120634652][bookmark: _Toc120635303][bookmark: _Toc121754427][bookmark: _Toc121755097][bookmark: _Toc129109046][bookmark: _Toc129109711][bookmark: _Toc129110399][bookmark: _Toc130389519][bookmark: _Toc130390592][bookmark: _Toc130391280][bookmark: _Toc131625044][bookmark: _Toc137476477][bookmark: _Toc138873132][bookmark: _Toc138874718][bookmark: _Toc145525317][bookmark: _Toc153560442][bookmark: _Toc161647742][bookmark: _Toc169533359][bookmark: _Toc171519962][bookmark: _Toc176539699][bookmark: _Toc192247011][bookmark: _Toc200451292]11.3.3.2.2	Minimum Requirement
For SAN type 1-O, the minimum requirement is in TS 38.108 [2] clause 11.3.1.4.
For SAN type 2-O, the minimum requirement is in TS 38.108 [2] clause [11.3.2.4].
[bookmark: _Toc21103009][bookmark: _Toc29810858][bookmark: _Toc36636218][bookmark: _Toc37273164][bookmark: _Toc45886252][bookmark: _Toc53183319][bookmark: _Toc58916028][bookmark: _Toc58918209][bookmark: _Toc66694079][bookmark: _Toc74916064][bookmark: _Toc76114689][bookmark: _Toc76544575][bookmark: _Toc82536697][bookmark: _Toc89952990][bookmark: _Toc98766806][bookmark: _Toc99703169][bookmark: _Toc106206959][bookmark: _Toc120545007][bookmark: _Toc120545362][bookmark: _Toc120545978][bookmark: _Toc120606882][bookmark: _Toc120607236][bookmark: _Toc120607593][bookmark: _Toc120607956][bookmark: _Toc120608321][bookmark: _Toc120608701][bookmark: _Toc120609081][bookmark: _Toc120609472][bookmark: _Toc120609863][bookmark: _Toc120610264][bookmark: _Toc120611017][bookmark: _Toc120611426][bookmark: _Toc120611844][bookmark: _Toc120612264][bookmark: _Toc120612691][bookmark: _Toc120613120][bookmark: _Toc120613550][bookmark: _Toc120613980][bookmark: _Toc120614423][bookmark: _Toc120614882][bookmark: _Toc120615357][bookmark: _Toc120622565][bookmark: _Toc120623071][bookmark: _Toc120623709][bookmark: _Toc120624246][bookmark: _Toc120624783][bookmark: _Toc120625320][bookmark: _Toc120625857][bookmark: _Toc120626404][bookmark: _Toc120626960][bookmark: _Toc120627525][bookmark: _Toc120628101][bookmark: _Toc120628686][bookmark: _Toc120629274][bookmark: _Toc120629894][bookmark: _Toc120631401][bookmark: _Toc120632052][bookmark: _Toc120632702][bookmark: _Toc120633352][bookmark: _Toc120634002][bookmark: _Toc120634653][bookmark: _Toc120635304][bookmark: _Toc121754428][bookmark: _Toc121755098][bookmark: _Toc129109047][bookmark: _Toc129109712][bookmark: _Toc129110400][bookmark: _Toc130389520][bookmark: _Toc130390593][bookmark: _Toc130391281][bookmark: _Toc131625045][bookmark: _Toc137476478][bookmark: _Toc138873133][bookmark: _Toc138874719][bookmark: _Toc145525318][bookmark: _Toc153560443][bookmark: _Toc161647743][bookmark: _Toc169533360][bookmark: _Toc171519963][bookmark: _Toc176539700][bookmark: _Toc192247012][bookmark: _Toc200451293]11.3.3.2.3	Test Purpose
The test shall verify the receiver's ability to detect UCI under multipath fading propagation conditions for a given SNR.
[bookmark: _Toc21103010][bookmark: _Toc29810859][bookmark: _Toc36636219][bookmark: _Toc37273165][bookmark: _Toc45886253][bookmark: _Toc53183320][bookmark: _Toc58916029][bookmark: _Toc58918210][bookmark: _Toc66694080][bookmark: _Toc74916065][bookmark: _Toc76114690][bookmark: _Toc76544576][bookmark: _Toc82536698][bookmark: _Toc89952991][bookmark: _Toc98766807][bookmark: _Toc99703170][bookmark: _Toc106206960][bookmark: _Toc120545008][bookmark: _Toc120545363][bookmark: _Toc120545979][bookmark: _Toc120606883][bookmark: _Toc120607237][bookmark: _Toc120607594][bookmark: _Toc120607957][bookmark: _Toc120608322][bookmark: _Toc120608702][bookmark: _Toc120609082][bookmark: _Toc120609473][bookmark: _Toc120609864][bookmark: _Toc120610265][bookmark: _Toc120611018][bookmark: _Toc120611427][bookmark: _Toc120611845][bookmark: _Toc120612265][bookmark: _Toc120612692][bookmark: _Toc120613121][bookmark: _Toc120613551][bookmark: _Toc120613981][bookmark: _Toc120614424][bookmark: _Toc120614883][bookmark: _Toc120615358][bookmark: _Toc120622566][bookmark: _Toc120623072][bookmark: _Toc120623710][bookmark: _Toc120624247][bookmark: _Toc120624784][bookmark: _Toc120625321][bookmark: _Toc120625858][bookmark: _Toc120626405][bookmark: _Toc120626961][bookmark: _Toc120627526][bookmark: _Toc120628102][bookmark: _Toc120628687][bookmark: _Toc120629275][bookmark: _Toc120629895][bookmark: _Toc120631402][bookmark: _Toc120632053][bookmark: _Toc120632703][bookmark: _Toc120633353][bookmark: _Toc120634003][bookmark: _Toc120634654][bookmark: _Toc120635305][bookmark: _Toc121754429][bookmark: _Toc121755099][bookmark: _Toc129109048][bookmark: _Toc129109713][bookmark: _Toc129110401][bookmark: _Toc130389521][bookmark: _Toc130390594][bookmark: _Toc130391282][bookmark: _Toc131625046][bookmark: _Toc137476479][bookmark: _Toc138873134][bookmark: _Toc138874720][bookmark: _Toc145525319][bookmark: _Toc153560444][bookmark: _Toc161647744][bookmark: _Toc169533361][bookmark: _Toc171519964][bookmark: _Toc176539701][bookmark: _Toc192247013][bookmark: _Toc200451294]11.3.3.2.4	Method of test
[bookmark: _Toc21103011][bookmark: _Toc29810860][bookmark: _Toc36636220][bookmark: _Toc37273166][bookmark: _Toc45886254][bookmark: _Toc120631403][bookmark: _Toc120632054][bookmark: _Toc120632704][bookmark: _Toc120633354][bookmark: _Toc120634004][bookmark: _Toc120634655][bookmark: _Toc120635306][bookmark: _Toc121754430][bookmark: _Toc121755100][bookmark: _Toc129109049][bookmark: _Toc129109714][bookmark: _Toc129110402][bookmark: _Toc130389522][bookmark: _Toc130390595][bookmark: _Toc130391283][bookmark: _Toc131625047][bookmark: _Toc137476480][bookmark: _Toc138873135][bookmark: _Toc138874721][bookmark: _Toc145525320][bookmark: _Toc153560445][bookmark: _Toc161647745][bookmark: _Toc169533362][bookmark: _Toc171519965][bookmark: _Toc176539702][bookmark: _Toc192247014][bookmark: _Toc200451295]11.3.3.2.4.1	Initial conditions
Test environment:	Normal, see Annex B.2.
[bookmark: _Toc21103012]RF channels to be tested for single carrier:	M; see clause 4.9.1
Direction to be tested: OTA REFSENS receiver target reference direction (see D.44 in table 4.6-1).
[bookmark: _Toc29810861][bookmark: _Toc36636221][bookmark: _Toc37273167][bookmark: _Toc45886255][bookmark: _Toc120631404][bookmark: _Toc120632055][bookmark: _Toc120632705][bookmark: _Toc120633355][bookmark: _Toc120634005][bookmark: _Toc120634656][bookmark: _Toc120635307][bookmark: _Toc121754431][bookmark: _Toc121755101][bookmark: _Toc129109050][bookmark: _Toc129109715][bookmark: _Toc129110403][bookmark: _Toc130389523][bookmark: _Toc130390596][bookmark: _Toc130391284][bookmark: _Toc131625048][bookmark: _Toc137476481][bookmark: _Toc138873136][bookmark: _Toc138874722][bookmark: _Toc145525321][bookmark: _Toc153560446][bookmark: _Toc161647746][bookmark: _Toc169533363][bookmark: _Toc171519966][bookmark: _Toc176539703][bookmark: _Toc192247015][bookmark: _Toc200451296]11.3.3.2.4.2	Procedure
1)	Place the SAN with its manufacturer declared coordinate system reference point in the same place as calibrated point in the test system, as shown in annex D.7.
2)	Align the manufacturer declared coordinate system orientation of the SAN with the test system.
3)	Set the SAN in the declared direction to be tested.
4)	Connect the SAN tester generating the wanted signal, multipath fading simulators and AWGN generators to a test antenna via a combining network in OTA test setup, as shown in annex D.7. Each of the demodulation branches signals should be transmitted on each polarization of the test antenna(s).
5)	The characteristics of the wanted signal shall be configured according to TS 38.211 [8], and according to additional test parameters listed in table 11.3.3.2.4.2-1.
Table 11.3.3.2.4.2-1: Test parameters
	Parameter
	Value

	
	SAN type 1-O
	SAN type 2-O

	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)

	Number of PRBs
	9

	Number of symbols
	2

	The number of UCI information bits
	22

	First symbol
	12

	DM-RS sequence generation
	NID0=0

	Note 1: For 3MHz, the first PRB after frequency hopping is 3



6)	The multipath fading emulators shall be configured according to the corresponding channel model defined in annex G.2.
7)	Adjust the test signal mean power so the calibrated radiated SNR value at the SAN receiver is as specified in clause 11.3.3.2.5.1 and 11.3.3.2.5.2 for SAN type 1-O and SAN type 2-O respectively, and that the SNR at the SAN receiver is not impacted by the noise floor.
	The power level for the transmission may be set such that the AWGN level at the RIB is equal to the AWGN level in table 11.3.3.2.4.2-2.
Table 11.3.3.2.4.2-2: AWGN power level at the SAN input
	SAN type
	Sub-carrier spacing
(kHz)
	Channel bandwidth
(MHz)
	AWGN power level

	SAN type 1-O (Note 2)
	15 kHz
	3
	-91.7 - ΔOTAREFSENS dBm /2.7 MHz

	
	
	5
	-86.5 - ΔOTAREFSENS dBm / 4.5 MHz

	
	30 kHz
	10
	-83.6 - ΔOTAREFSENS dBm / 8.64 MHz

	SAN type 2-O (Note 5)
	120
	50
	EISREFSENS_50M + ΔFR2_REFSENS + 15 dBm / 46.08 MHz

	NOTE 1:	ΔOTAREFSENS as declared in D.43 in table 4.6-1 and clause 10.1.
NOTE 2:	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.
NOTE 3:	ΔFR2_REFSENS = -3 dB as described in clause 10.1, since the OTA REFSENS reference direction (as declared in D.54 in table 4.6-1) is used for testing.
NOTE 4:	EISREFSENS_50M as declared in D.xx in table 4.6-1.
NOTE 5:	The AWGN power level contains an AWGN offset of 15dB by default. If needed for test purposes, the AWGN level can be reduced from the default by any value in the range 0dB to 15dB. Changing the AWGN level does not impact the validity of the test, as it reduces the effective base band SNR level.



8)	The signal generator sends a test pattern with the pattern outlined in figure 11.3.3.2.4.2-1. The following statistics are kept: the number of incorrectly decoded UCI.


Figure 11.3.3.2.4.2-1: Test signal pattern for PUCCH format 2 demodulation tests
[bookmark: _Toc21103013][bookmark: _Toc29810862][bookmark: _Toc36636222][bookmark: _Toc37273168][bookmark: _Toc45886256][bookmark: _Toc53183321][bookmark: _Toc58916030][bookmark: _Toc58918211][bookmark: _Toc66694081][bookmark: _Toc74916066][bookmark: _Toc76114691][bookmark: _Toc76544577][bookmark: _Toc82536699][bookmark: _Toc89952992][bookmark: _Toc98766808][bookmark: _Toc99703171][bookmark: _Toc106206961][bookmark: _Toc120545009][bookmark: _Toc120545364][bookmark: _Toc120545980][bookmark: _Toc120606884][bookmark: _Toc120607238][bookmark: _Toc120607595][bookmark: _Toc120607958][bookmark: _Toc120608323][bookmark: _Toc120608703][bookmark: _Toc120609083][bookmark: _Toc120609474][bookmark: _Toc120609865][bookmark: _Toc120610266][bookmark: _Toc120611019][bookmark: _Toc120611428][bookmark: _Toc120611846][bookmark: _Toc120612266][bookmark: _Toc120612693][bookmark: _Toc120613122][bookmark: _Toc120613552][bookmark: _Toc120613982][bookmark: _Toc120614425][bookmark: _Toc120614884][bookmark: _Toc120615359][bookmark: _Toc120622567][bookmark: _Toc120623073][bookmark: _Toc120623711][bookmark: _Toc120624248][bookmark: _Toc120624785][bookmark: _Toc120625322][bookmark: _Toc120625859][bookmark: _Toc120626406][bookmark: _Toc120626962][bookmark: _Toc120627527][bookmark: _Toc120628103][bookmark: _Toc120628688][bookmark: _Toc120629276][bookmark: _Toc120629896][bookmark: _Toc120631405][bookmark: _Toc120632056][bookmark: _Toc120632706][bookmark: _Toc120633356][bookmark: _Toc120634006][bookmark: _Toc120634657][bookmark: _Toc120635308][bookmark: _Toc121754432][bookmark: _Toc121755102][bookmark: _Toc129109051][bookmark: _Toc129109716][bookmark: _Toc129110404][bookmark: _Toc130389524][bookmark: _Toc130390597][bookmark: _Toc130391285][bookmark: _Toc131625049][bookmark: _Toc137476482][bookmark: _Toc138873137][bookmark: _Toc138874723][bookmark: _Toc145525322][bookmark: _Toc153560447][bookmark: _Toc161647747][bookmark: _Toc169533364][bookmark: _Toc171519967][bookmark: _Toc176539704][bookmark: _Toc192247016][bookmark: _Toc200451297]11.3.3.2.5	Test requirement
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The fraction of incorrectly decoded UCI shall be less than 1% for the SNR listed in table 11.3.3.2.5.1-1 and to table 11.3.3.2.5.1-23.
Table 11.3.3.2.5.1-1: Required SNR for PUCCH format 2 with 15 kHz SCS 5MHz channel bandwidth
	Number of 
TX antennas
	Number of demodulation branches
	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 11.3.3.2.5.1-2: Required SNR for PUCCH format 2 with 30 kHz SCS 10MHz channel bandwidth
	Number of 
TX antennas
	Number of demodulation branches
	Cyclis 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



Table 11.3.3.2.5.1-3: Required SNR for PUCCH format 2 with 15 kHz SCS 3MHz channel bandwidth
	Number of 
TX antennas
	Number of demodulation branches
	Cyclic Prefix
	Propagation conditions and
correlation matrix (Annex G)
	SNR (dB)

	1
	1
	Normal
	NTN-TDLA100-200 Low
	[10.2]

	
	2
	Normal
	NTN-TDLA100-200 Low
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11.3.3.2.5.2	Requirements for SAN type 2-O
The fraction of incorrectly decoded UCI shall be less than 1% for the SNR listed in table 11.3.3.2.5.2-1.
Table 11.3.3.2.5.2-1: Required SNR for PUCCH format 2 with 120 kHz SCS 50MHz channel bandwidth
	Number of 
TX antennas
	Number of demodulation branches
	Cyclis Prefix
	Propagation conditions and
correlation matrix (Annex G)
	SNR (dB)

	1
	1
	Normal
	NTN-TDLC5-1200 Low
	4.8

	
	2
	Normal
	NTN-TDLC5-1200 Low
	-1.0



<END OF THE CHANGE 1>
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