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<Start of Change 1>
[bookmark: _Toc58915994][bookmark: _Toc58918175][bookmark: _Toc66694045][bookmark: _Toc74916030][bookmark: _Toc76114655][bookmark: _Toc76544541][bookmark: _Toc82536663][bookmark: _Toc89952956][bookmark: _Toc98766772][bookmark: _Toc99703135][bookmark: _Toc106206925][bookmark: _Toc115080927]8.3	OTA performance requirements for PUCCH
[bookmark: _Toc21102964][bookmark: _Toc29810813][bookmark: _Toc36636173][bookmark: _Toc37273119][bookmark: _Toc45886207][bookmark: _Toc53183286][bookmark: _Toc58915995][bookmark: _Toc58918176][bookmark: _Toc66694046][bookmark: _Toc74916031][bookmark: _Toc76114656][bookmark: _Toc76544542][bookmark: _Toc82536664][bookmark: _Toc89952957][bookmark: _Toc98766773][bookmark: _Toc99703136][bookmark: _Toc106206926][bookmark: _Toc115080928]8.3.13	Performance requirements for PUCCH sub-slot based repetition format 0
[bookmark: _Toc21102965][bookmark: _Toc29810814][bookmark: _Toc36636174][bookmark: _Toc37273120][bookmark: _Toc45886208][bookmark: _Toc53183287][bookmark: _Toc58915996][bookmark: _Toc58918177][bookmark: _Toc66694047][bookmark: _Toc74916032][bookmark: _Toc76114657][bookmark: _Toc76544543][bookmark: _Toc82536665][bookmark: _Toc89952958][bookmark: _Toc98766774][bookmark: _Toc99703137][bookmark: _Toc106206927][bookmark: _Toc115080929]8.3.13.1	Definition and applicability
The performance requirement of  PUCCH sub-slot based repetition format 0 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 conditional probability of erroneous detection of the ACK when input is only noise.
The probability of detection of ACK is defined as conditional probability of detection of the ACK when the signal is present.
[The ACK missed detection probability performance requirement only apply to PUCCH format 0 with 1 UCI bit. The UCI information only contain ACK information.
The 1bit UCI information is further defined with the bitmap as [1].]
The transient period as specified in TS 38.101-1 [24] clause 6.3.3.1 and TS 38.101-2 [25] 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 BS is based on the test applicability rules defined in clause 8.1.2.
[bookmark: _Toc21102966][bookmark: _Toc29810815][bookmark: _Toc36636175][bookmark: _Toc37273121][bookmark: _Toc45886209][bookmark: _Toc53183288][bookmark: _Toc58915997][bookmark: _Toc58918178][bookmark: _Toc66694048][bookmark: _Toc74916033][bookmark: _Toc76114658][bookmark: _Toc76544544][bookmark: _Toc82536666][bookmark: _Toc89952959][bookmark: _Toc98766775][bookmark: _Toc99703138][bookmark: _Toc106206928][bookmark: _Toc115080930]8.3.13.2	Minimum Requirement
For BS type 1-O, the minimum requirements are in TS 38.104 [2] clause 11.3.1.10.
[bookmark: _Toc21102967][bookmark: _Toc29810816][bookmark: _Toc36636176][bookmark: _Toc37273122][bookmark: _Toc45886210][bookmark: _Toc53183289][bookmark: _Toc58915998][bookmark: _Toc58918179][bookmark: _Toc66694049][bookmark: _Toc74916034][bookmark: _Toc76114659][bookmark: _Toc76544545][bookmark: _Toc82536667][bookmark: _Toc89952960][bookmark: _Toc98766776][bookmark: _Toc99703139][bookmark: _Toc106206929][bookmark: _Toc115080931]8.3.13.3	Test purpose
The test shall verify the receiver's ability to detect ACK under multipath fading propagation conditions for a given SNR.
[bookmark: _Toc21102968][bookmark: _Toc29810817][bookmark: _Toc36636177][bookmark: _Toc37273123][bookmark: _Toc45886211][bookmark: _Toc53183290][bookmark: _Toc58915999][bookmark: _Toc58918180][bookmark: _Toc66694050][bookmark: _Toc74916035][bookmark: _Toc76114660][bookmark: _Toc76544546][bookmark: _Toc82536668][bookmark: _Toc89952961][bookmark: _Toc98766777][bookmark: _Toc99703140][bookmark: _Toc106206930][bookmark: _Toc115080932]8.3.13.4	Method of test
[bookmark: _Toc21102969][bookmark: _Toc29810818][bookmark: _Toc36636178][bookmark: _Toc37273124][bookmark: _Toc45886212][bookmark: _Toc53183291][bookmark: _Toc58916000][bookmark: _Toc58918181][bookmark: _Toc66694051][bookmark: _Toc74916036][bookmark: _Toc76114661][bookmark: _Toc76544547][bookmark: _Toc82536669][bookmark: _Toc89952962][bookmark: _Toc98766778][bookmark: _Toc99703141][bookmark: _Toc106206931][bookmark: _Toc115080933]8.3.13.4.1	Initial conditions
Test environment:	Normal, see annex B.2.
[bookmark: _Toc21102970]RF channels to be tested:	single carrier  M; see clause 4.9.1.
Direction to be tested:	OTA REFSENS receiver target reference direction (see D.54 in table 4.6-1).
[bookmark: _Toc29810819][bookmark: _Toc36636179][bookmark: _Toc37273125][bookmark: _Toc45886213][bookmark: _Toc53183292][bookmark: _Toc58916001][bookmark: _Toc58918182][bookmark: _Toc66694052][bookmark: _Toc74916037][bookmark: _Toc76114662][bookmark: _Toc76544548][bookmark: _Toc82536670][bookmark: _Toc89952963][bookmark: _Toc98766779][bookmark: _Toc99703142][bookmark: _Toc106206932][bookmark: _Toc115080934]8.3.13.4.2	Procedure
1)	Place the BS with its manufacturer declared coordinate system reference point in the same place as calibrated point in the test system, as shown in annex E.3.
2)	Align the manufacturer declared coordinate system orientation of the BS with the test system.
3)	Set the BS in the declared direction to be tested.
4)	Connect the BS 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 E.3. Each of the demodulation branch signals should be transmitted on one polarization of the test antenna(s).
5)	The characteristics of the wanted signal shall be configured according to TS 38.211 [20] and according to additional test parameters listed in table 8.3.X.4.2-1.
Table 8.3.13.4.2-1: Test parameters
	Parameter
	Test

	Number of UCI information bits
	1

	Number of PRBs
	1

	Number of PUCCH symbols
(nrofSymobls)
	2

	Number of  PUCCH sub-slot based repetitions
(nrofSlots)
	2

	Number of Sub-slot symbols
(subslotLengthForPUCCH-r16)
	7

	First symbol of sub-slot (startingSymbolIndex)
	5

	First PRB prior to frequency hopping
	0

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

	Intra-slot frequency hopping
	disabled

	Inter-slot frequency hopping
	enabled

	Group and sequence hopping
	neither

	Hopping ID
	0

	Initial cyclic shift
	0



6)	The multipath fading emulators shall be configured according to the corresponding channel model defined in annex J.2.
7)	Adjust the test signal mean power so the calibrated radiated SNR value at the BS receiver is as specified in clause 8.3.X.5.1 for BS type 1-O, and that the SNR at the BS 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 quoted in table 8.3.13.4.2-2.
Table 8.3.13.4.2-2: AWGN power level at the BS input
	BS type
	Sub-carrier spacing (kHz)
	Channel bandwidth (MHz)
	AWGN power level

	BS type 1-O (Note 2)
	30 
	10
	-80.6 - ΔOTAREFSENS dBm / 8.64 MHz 

	NOTE 1:	ΔOTAREFSENS as declared in D.53 in table 4.6-1 and clause 7.1.
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.



8)	The signal generator sends a test pattern with the pattern outlined in figure 8.3.13.4.2-1. The following statistics are kept: the number of ACKs detected in the idle periods and the number of missed ACKs.


Figure 8.3.13.4.2-1: Test signal pattern for PUCCH sub-slot based repetition format 0 demodulation tests

[bookmark: _Toc21102971][bookmark: _Toc29810820][bookmark: _Toc36636180][bookmark: _Toc37273126][bookmark: _Toc45886214][bookmark: _Toc53183293][bookmark: _Toc58916002][bookmark: _Toc58918183][bookmark: _Toc66694053][bookmark: _Toc74916038][bookmark: _Toc76114663][bookmark: _Toc76544549][bookmark: _Toc82536671][bookmark: _Toc89952964][bookmark: _Toc98766780][bookmark: _Toc99703143][bookmark: _Toc106206933][bookmark: _Toc115080935]8.3.13.5	Test Requirement
[bookmark: _Toc21102972][bookmark: _Toc29810821][bookmark: _Toc36636181][bookmark: _Toc37273127][bookmark: _Toc45886215][bookmark: _Toc53183294][bookmark: _Toc58916003][bookmark: _Toc58918184][bookmark: _Toc66694054][bookmark: _Toc74916039][bookmark: _Toc76114664][bookmark: _Toc76544550][bookmark: _Toc82536672][bookmark: _Toc89952965][bookmark: _Toc98766781][bookmark: _Toc99703144][bookmark: _Toc106206934][bookmark: _Toc115080936]8.3.13.5.1	Test requirement for BS type 1-O
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 8.3.13.5.1-1.
Table 8.3.13.5.1-1: Test requirements for PUCCH sub-slot repetiton format 0 and 30 kHz SCS, 10 MHz channel bandwidth
	Number
	Number of
	Cyclic
	Propagation conditions and
	SNR (dB)

	of TX antennas
	demodulation branches
	Prefix
	correlation matrix (annex J)
	

	1
	2
	Normal
	TDLC300-100 Low
	[2.1]
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