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<Start of change 1>
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The performance requirement of PUSCH is determined by a minimum required throughput for a given SNR. The required throughput is expressed as a fraction of maximum throughput for the FRCs listed in annex A. The performance requirements assume HARQ re-transmissions.
The tests for CEModeA defined in clause 8.2.1 are applicable only to the space access nodes supporting coverage enhancement configured with CEModeA. The tests for CEModeB defined in clause 8.2.1 are applicable only to the space access nodes supporting coverage enhancement configured with CEModeB.
A test for a specific channel bandwidth is only applicable if the SAN supports it. For a SAN supporting FDD multiple channel bandwidths, only the tests for the lowest and the highest FDD channel bandwidths supported by the SAN are applicable. 
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The minimum requirement is in TS 36.108 [2] clause 8.2.1.
[bookmark: _Toc21018014][bookmark: _Toc29486477][bookmark: _Toc29757167][bookmark: _Toc29758280][bookmark: _Toc35952845][bookmark: _Toc37174845][bookmark: _Toc37176726][bookmark: _Toc45831801][bookmark: _Toc45832526][bookmark: _Toc52547454][bookmark: _Toc61111206][bookmark: _Toc67911236][bookmark: _Toc75185413][bookmark: _Toc76501171][bookmark: _Toc82895225][bookmark: _Toc98569997][bookmark: _Toc115093971][bookmark: _Toc123217994][bookmark: _Toc123219837][bookmark: _Toc124186539][bookmark: _Toc136851077][bookmark: _Toc138880041][bookmark: _Toc138880508][bookmark: _Toc145040462][bookmark: _Toc153561957][bookmark: _Toc155651075][bookmark: _Toc155651593][bookmark: _Toc161921809]8.2.1.3	Test Purpose
The test shall verify the receiver’s ability to achieve throughput under multipath fading propagation conditions for a given SNR.
[bookmark: _Toc21018015][bookmark: _Toc29486478][bookmark: _Toc29757168][bookmark: _Toc29758281][bookmark: _Toc35952846][bookmark: _Toc37174846][bookmark: _Toc37176727][bookmark: _Toc45831802][bookmark: _Toc45832527][bookmark: _Toc52547455][bookmark: _Toc61111207][bookmark: _Toc67911237][bookmark: _Toc75185414][bookmark: _Toc76501172][bookmark: _Toc82895226][bookmark: _Toc98569998][bookmark: _Toc115093972][bookmark: _Toc123217995][bookmark: _Toc123219838][bookmark: _Toc124186540][bookmark: _Toc136851078][bookmark: _Toc138880042][bookmark: _Toc138880509][bookmark: _Toc145040463][bookmark: _Toc153561958][bookmark: _Toc155651076][bookmark: _Toc155651594][bookmark: _Toc161921810]8.2.1.4	Method of test
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Test environment: Normal, see annex B.
RF channels to be tested: M; see clause 4.7.
1)	Connect the SAN tester generating the wanted signal, multipath fading simulators and AWGN generators to all SAN antenna connectors for diversity reception via a combining network as shown in annex D.5.
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1)	Adjust the AWGN generator, according to the channel bandwidth, defined in table 8.2.1.4.2-1.
Table 8.2.1.4.2-1: AWGN power level at the SAN input
	Channel bandwidth (MHz)
	AWGN power level

	1.4
	-92.7dBm / 1.08MHz



2)	The characteristics of the wanted signal shall be configured according to the corresponding UL reference measurement channel defined in annex A and the test parameters in table 8.2.1.4.2-2. The index of the narrowband is set to 0. For reference channels using resource blocks less than 6, the resource blocks shall be allocated from the lowest number within the indicated narrowband.
Table 8.2.1.4.2-2: Test parameters for testing PUSCH
	Parameter
	CEMode A
	CEMode B

	Maximum number of HARQ transmissions
	4
	2

	RV sequences
	0, 2, 3, 1, 0, 2, 3, 1
	FDD: 0, 0, 0, 0, 2, 2, 2, 2, 3, 3, 3, 3, 1, 1, 1, 1

	Duration of PUSCH segment transmission ()
	8ms
	256ms

	No. Repetitions
	8
	256

	Frequency hopping
	OFF
	OFF

	NOTE:	Guard period shall be created according to TS 36.211, clause 5.2.5 [12].



3)	The multipath fading emulators shall be configured according to the corresponding channel model defined in annex F.
4)	Adjust the equipment so that required SNR specified in table 8.2.1.5-1 to 8.2.1.5-2 is achieved at the SAN input.
5)	The test signal generator sends frames, and the receiver tries to demodulate the content. The frames are sent with certain frequency offsets as described below in table 8.2.1.4.2-3 as well as certain timing offsets as described below in table 8.2.1.4.2-4.
Table 8.2.1.4.2-3: Frequency Offsets for testing PUSCH
	Channel 
	Frequency Offset 
(Hz)

	CEmode A
	4

	CEmode B
	128



Table 8.2.1.4.2-4: Timing Offsets for testing PUSCH
	Channel 
	Step size Δt

	CEmode A
	0.01 µs per subframe

	CEmode B
	0.01 µs per subframe



6)	For each of the reference channels in table 8.2.1.5-1 to 8.2.1.5-2 applicable for the access node, measure the throughput, according to annex A.
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The throughput measured according to clause 8.2.1.4.2 shall not be below the limits for the SNR levels specified in table 8.2.1.5-1 for CEMode A tests and not be below the limits for the SNR levels specified in table 8.2.1.5-2 for CEMode B tests.
Table 8.2.1.5-1 Minimum requirements for PUSCH, 1.4 MHz channel bandwidth for Mode A, 1Tx
	Number of TX antennas
	Number of RX antennas
	CE Mode 
	Propagation conditions and correlation matrix (annex F)
	FRC
(annex A)
	Fraction of maximum throughput
	SNR
(dB)

	1
	1
	Mode A
	NTN-TDLA100-5
	A5-2
	70%
	[-2.5]

	1
	1
	Mode A
	NTN-TDLC5-5
	A5-2
	70%
	[-2.8]

	1
	2
	Mode A
	NTN-TDLA100-5
	A5-2
	70%
	[-6.7]

	1
	2
	Mode A
	NTN-TDLC5-5
	A5-2
	70%
	[-6.7]



Table 8.2.1.5-2 Minimum requirements for PUSCH, 1.4 MHz channel bandwidth for Mode B, 1Tx
	Number of TX antennas
	Number of RX antennas
	CE Mode 
	Propagation conditions and correlation matrix (annex F)
	FRC
(annex A)
	Fraction of maximum throughput
	SNR
(dB)

	1
	1
	Mode B
	NTN-TDLA100-5
	A5-1
	70%
	[-11.0]

	1
	1
	Mode B
	NTN-TDLC5-5
	A5-1
	70%
	[-12.7]

	1
	2
	Mode B
	NTN-TDLA100-5
	A5-1
	70%
	[-13.9]

	1
	2
	Mode B
	NTN-TDLC5-5
	A5-1
	70%
	[-14.9]



NOTE:	If the above Test Requirement differs from the Minimum Requirement then the Test Tolerance applied for this test is non-zero. The Test Tolerance for this test and the explanation of how the Minimum Requirement has been relaxed by the Test Tolerance is given in annex C.
<End of change 1>


<Start of change 2>
[bookmark: _Toc21018043][bookmark: _Toc29486506][bookmark: _Toc29757196][bookmark: _Toc29758309][bookmark: _Toc35952874][bookmark: _Toc37174874][bookmark: _Toc37176755][bookmark: _Toc45831830][bookmark: _Toc45832555][bookmark: _Toc52547483][bookmark: _Toc61111235][bookmark: _Toc67911265][bookmark: _Toc75185442][bookmark: _Toc76501200][bookmark: _Toc82895254][bookmark: _Toc98570026][bookmark: _Toc115094000][bookmark: _Toc123218023][bookmark: _Toc123219866][bookmark: _Toc124186568][bookmark: _Toc136851082][bookmark: _Toc138880046][bookmark: _Toc138880513][bookmark: _Toc145040467][bookmark: _Toc153561962][bookmark: _Toc155651080][bookmark: _Toc155651598][bookmark: _Toc161921814][bookmark: _Toc21018116][bookmark: _Toc29486579][bookmark: _Toc29757269][bookmark: _Toc29758382][bookmark: _Toc35952947][bookmark: _Toc37174947][bookmark: _Toc37176828][bookmark: _Toc45831903][bookmark: _Toc45832628][bookmark: _Toc52547556][bookmark: _Toc61111308][bookmark: _Toc67911338][bookmark: _Toc75185515][bookmark: _Toc76501273][bookmark: _Toc82895327][bookmark: _Toc98570099][bookmark: _Toc115094073][bookmark: _Toc123218096][bookmark: _Toc123219939][bookmark: _Toc124186641][bookmark: _Toc21018117][bookmark: _Toc29486580][bookmark: _Toc29757270][bookmark: _Toc29758383][bookmark: _Toc35952948][bookmark: _Toc37174948][bookmark: _Toc37176829][bookmark: _Toc45831904][bookmark: _Toc45832629][bookmark: _Toc52547557][bookmark: _Toc61111309][bookmark: _Toc67911339][bookmark: _Toc75185516][bookmark: _Toc76501274][bookmark: _Toc82895328][bookmark: _Toc98570100][bookmark: _Toc115094074][bookmark: _Toc123218097][bookmark: _Toc123219940][bookmark: _Toc124186642]8.3	Performance requirements for PUCCH
[bookmark: _Toc136851083][bookmark: _Toc138880047][bookmark: _Toc138880514][bookmark: _Toc145040468][bookmark: _Toc153561963][bookmark: _Toc155651081][bookmark: _Toc155651599][bookmark: _Toc161921815]8.3.1	ACK missed detection for PUCCH format 1a transmission on single antenna port for coverage enhancement
[bookmark: _Toc136851084][bookmark: _Toc138880048][bookmark: _Toc138880515][bookmark: _Toc145040469][bookmark: _Toc153561964][bookmark: _Toc155651082][bookmark: _Toc155651600][bookmark: _Toc161921816]8.3.1.1	Definition and applicability
The performance requirement of PUCCH 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 for the configured PUCCH transmission repetitions when input is only noise.
The probability of detection of ACK is defined as conditional probability of detection of the ACK for the configured PUCCH transmission repetitions when the signal is present.
The test is applicable only to space access nodes supporting coverage enhancement. A test for a specific channel bandwidth is only applicable if the SAN supports it.
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The minimum requirement is in TS 36.108 [2] clause 8.3.9.1 and 8.3.9.2.
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The test shall verify the receiver’s ability to detect ACK under multipath fading propagation conditions for a given SNR.
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Test environment: Normal, see annex B.
RF channels to be tested: M; see clause 4.7.
1)	Connect the SAN tester generating the wanted signal, multipath fading simulators and AWGN generators to all SAN antenna connectors for diversity reception via a combining network as shown in annex D.5.
[bookmark: _Toc21018122][bookmark: _Toc29486585][bookmark: _Toc29757275][bookmark: _Toc29758388][bookmark: _Toc35952953][bookmark: _Toc37174953][bookmark: _Toc37176834][bookmark: _Toc45831909][bookmark: _Toc45832634][bookmark: _Toc52547562][bookmark: _Toc61111314][bookmark: _Toc67911344][bookmark: _Toc75185521][bookmark: _Toc76501279][bookmark: _Toc82895333][bookmark: _Toc98570105][bookmark: _Toc115094079][bookmark: _Toc123218102][bookmark: _Toc123219945][bookmark: _Toc124186647][bookmark: _Toc136851089][bookmark: _Toc138880053][bookmark: _Toc138880520][bookmark: _Toc145040474][bookmark: _Toc153561969][bookmark: _Toc155651087][bookmark: _Toc155651605][bookmark: _Toc161921821]8.3.1.4.2	Procedure
1)	Adjust the AWGN generator, according to the channel bandwidth defined in table 8.3.1.4.2-1.
Table 8.3.1.4.2-1: AWGN power level at the SAN input
	Channel bandwidth (MHz)
	AWGN power level

	1.4
	-89.7 dBm / 1.08MHz



2)	The characteristics of the wanted signal shall be configured according to TS 36.211 [12].
3)	The multipath fading emulators shall be configured according to the corresponding channel model defined in annex F.
4)	Adjust the equipment so that the SNR specified in table 8.3.1.4.2-1 is achieved at the SAN input during the ACK transmissions.
5)	The signal generator sends a test pattern with the pattern outlined in figure 8.3.1.4.2-1. The PUCCH signals are sent with certain timing and frequency offsets as described below. The following statistics are kept: the number of ACKs detected in the idle periods and the number of missed ACKs.
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Figure 8.3.1.4.2-1: Test signal pattern for PUCCH format 1a demodulation tests
PUCCH test signals are sent with a frequency offset as described below in table 8.3.1.4.2-2 as well as a timing offset as described below in table 8.3.1.4.2-3.
Table 8.3.1.4.2-2: Frequency Offsets for testing PUCCH
	Channel 
	Duration of PUCCH segment transmission ()
	Frequency offset 
(Hz)

	PUCCH format 1a
	8 ms
	4



Table 8.3.1.4.2-3: Timing Offsets for testing PUCCH
	Channel 
	Duration of PUCCH segment transmission ()
	Step size Δt

	PUCCH format 1a
	8 ms
	0.01 µs per subframe
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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 8.3.1.2.1-1.
Table 8.3.1.2.1-1 Minimum requirements for single user PUCCH format 1a, 1Tx
	Number of TX antennas
	Number of RX antennas
	Channel bandwidth
	Cyclic Prefix
	Propagation conditions and
correlation matrix (annex F)
	Repetitions
	SNR (dB)

	1
	1
	1.4 MHz
	Normal
	NTN-TDLA100-5
	8
	[-2.0]

	1
	2
	1.4 MHz
	Normal
	NTN-TDLA100-5
	8
	[-7.6]

	NOTE 1:	Frequency Hopping: OFF
NOTE 2:	Guard period shall be created according to TS 36.211 [12], clause 5.2.5.



NOTE:	If the above Test Requirement differs from the Minimum Requirement then the Test Tolerance applied for this test is non-zero. The Test Tolerance for this test and the explanation of how the Minimum Requirement has been relaxed by the Test Tolerance is given in annex C.

<End of change2>
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