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---- Start of change -----
[bookmark: _Toc518861949]8.3.2	Performance requirements for PUCCH format 1
[bookmark: _Toc518733467]8.3.2.1	NACK to ACK detection
8.3.2.1.1	Definition and applicability
The performance requirement of PUCCH format 1 for NACK to ACK detection is determined by the two parameters: probability of false detection of the ACK and the NACK to ACK detection probability. The performance is measured by the required SNR at probability of the NACK to ACK detection equal to 0.1% or less. 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 at particular bit position when input is only noise. Each false bit detection is counted as one error.
The NACK to ACK detection probability is the probability of detecting an ACK bit when an NACK bit was sent on particular bit position. Each NACK bit erroneously detected as ACK bit is counted as one error. Erroneously detected NACK bits in the definition do not contain the NACK bits which are mapped from DTX, i.e. NACK bits received when DTX is sent should not be considered.
A test for a specific combination of SCS and channel bandwidth is only applicable if the BS declares to support it.
For a BS supporting multiple combinations of SCS and channel bandwidth, the applicable rule is 8.1.2.2[TBD].
[bookmark: _Toc518733468]8.3.2.1.2	Minimum Requirement
The minimum requirement is in TS 38.104 [TBD] subclause 8.3.3.
[bookmark: _Toc518733469]8.3.2.1.3	Test purpose
The test shall verify the receiver’s ability not to falsely detect NACK bits as ACK bits under multipath fading propagation conditions for a given SNR.
[bookmark: _Toc518733470]8.3.2.1.4	Method of test
[bookmark: _Toc518733471]8.3.2.1.4.1	Initial Conditions
Test environment:	Normal; see annex B.2.
RF channels to be tested:	for single carrier (SC): M; see sub-clause 4.9.1.
1)	Connect the BS tester generating the wanted signal, multipath fading simulators and AWGN generators to all BS antenna connectors for diversity reception via a combining network as shown in Annex D.5 and D.6 for BS type 1-C and type 1-H respectivelyAnnex [I.3.2].
[bookmark: _Toc518733472]8.3.2.1.4.2	Procedure
1)	Adjust the AWGN generator, according to the combinations of SCS and channel bandwidth defined in Table 8.3.2.1.4.2-1.
Table 8.3.2.1.4.2-1: AWGN power level at the BS input
	Sub-carrier spacing (kHz)
	Channel bandwidth [MHz]
	AWGN power level

	15 kHz
	5
	[-83.5] dBm / 4.5MHz

	
	10
	[-80.3] dBm / 9.36MHz

	
	40
	[-74.1] dBm / 38.88MHz

	30 kHz
	10
	[-80.7] dBm / 8.64MHz

	
	20
	[-77.4] dBm / 18.36MHz

	
	40
	[-74.2] dBm / 38.16MHz

	
	100
	[-70.1] dBm / 98.28MHz



2)	The characteristics of the wanted signal shall be configured according to TS 38.211 [TBD], and the specific test parameters are configured as below:
Table 8.3.2.1.4.2-2: Test Parameters 
	Parameter
	Test

	nrofBits
	2

	nrofPRBs
	1

	nrofSymbols
	14

	startingPRB
	0

	intraSlotFrequencyHopping
	enabled

	secondHopPRB
	The largest PRB index - nrofPRBs

	initialCyclicShift
	0

	startingSymbolIndex
	0

	Index of orthogonal sequence (time-domain-OCC)
	0



3)	The multipath fading emulators shall be configured according to the corresponding channel model defined in Annex G[TBD].
4)	Adjusting the equipment so that the SNR specified in Table 8.3.2.1.5-1 and Table 8.3.2.1.5-2 is achieved at the BS input during the transmissions.
5)	The signal generator sends test signals, in regular time periods. The following statistics are kept: the number of NACK bits detected as ACK.
[bookmark: _Toc518733473]8.3.2.1.5	Test Requirement
The fraction of NACK bits falsely detected as ACK shall be less than 0.1% for the SNR listed in Tables 8.3.2.1.5-1 and Table 8.3.2.1.5-2.
Table 8.3.2.1.5-1 Required SNR for PUCCH format 1 with 15 kHz SCS
	Number of TX antennas
	Number of RX antennas
	Cyclic Prefix
	Propagation conditions and correlation matrix (Annex TBDG)
	Channel Bandwidth / SNR [dB]

	
	
	
	
	5 MHz
	10 MHz
	20 MHz

	1
	2
	Normal
	TDLC-300-100 Low
	[-3.1]
	[-3.0]
	[-3.0]

	
	4
	Normal
	TDLC-300-100 Low
	[-7.8]
	[-6.8]
	[-7.7]

	
	8
	Normal
	TDLC-300-100 Low
	[-11.0]
	[-10.7]
	[-10.9]



Table 8.3.2.1.5-2 Required SNR for PUCCH format 1 with 30 kHz SCS
	Number of TX antennas
	Number of RX antennas
	Cyclic Prefix
	Propagation conditions and correlation matrix (Annex TBDG)
	Channel Bandwidth(MHz) / SNR [dB]

	
	
	
	
	10 MHz
	20 MHz
	40 MHz
	100 MHz

	1
	2
	Normal
	TDLC-300-100 Low
	[-3.4]
	[TBD]
	[-2.3]
	[TBD]

	
	4
	Normal
	TDLC-300-100 Low
	[-7.1]
	[-8.2]
	[-6.4]
	[TBD]

	
	8
	Normal
	TDLC-300-100 Low
	[-10.8]
	[-10.6]
	[-10.7]
	[-10.8]



8.3.2.2	ACK missed detection
8.3.2.2.1	Definition and applicability
The performance requirement of PUCCH format 1 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.
A test for a specific combination of SCS and channel bandwidth is only applicable if the BS declares to support it.
For a BS supporting multiple combinations of SCS and channel bandwidth, the applicable rule is defined in 8.1.2.2[TBD].
8.3.2.2.2	Minimum Requirement
The minimum requirement is in TS 38.104 [TBD] subclause 8.3.3.
8.3.2.2.3	Test purpose
The test shall verify the receiver’s ability to detect ACK bits under multipath fading propagation conditions for a given SNR.
8.3.2.2.4	Method of test
8.3.2.2.4.1	Initial Conditions
Test environment:	Normal; see annex B.2.
RF channels to be tested:	for single carrier (SC): M; see sub-clause 4.9.1.
1)	Connect the BS tester generating the wanted signal, multipath fading simulators and AWGN generators to all BS antenna connectors for diversity reception via a combining network as shown in Annex D.5 and D.6 for BS type 1-C and type 1-H respectivelyAnnex [TBD].
8.3.2.2.4.2	Procedure
1)	Adjust the AWGN generator, according to the combinations of SCS and channel bandwidth defined in Table 8.3.2.2.4.2-1.
Table 8.3.2.2.4.2-1: AWGN power level at the BS input
	Sub-carrier spacing (kHz)
	Channel bandwidth [MHz]
	AWGN power level

	15 kHz
	5
	[-83.5] dBm / 4.5MHz

	
	10
	[-80.3] dBm / 9.36MHz

	
	40
	[-74.1] dBm / 38.88MHz

	30 kHz
	10
	[-80.7] dBm / 8.64MHz

	
	20
	[-77.4] dBm / 18.36MHz

	
	40
	[-74.2] dBm / 38.16MHz

	
	100
	[-70.1] dBm / 98.28MHz



2)	The characteristics of the wanted signal shall be configured according to TS 38.211 [TBD], and the specific test parameters are configured as below:
Table 8.3.2.2.4.2-2: Test Parameters
	Parameter
	Test

	nrofBits
	2

	nrofPRBs
	1

	nrofSymbols
	14

	startingPRB
	0

	intraSlotFrequencyHopping
	enabled

	secondHopPRB
	The largest PRB index - nrofPRBs

	initialCyclicShift
	0

	startingSymbolIndex
	0

	Index of orthogonal sequence (time-domain-OCC)
	0



3)	The multipath fading emulators shall be configured according to the corresponding channel model defined in Annex G[TBD].
4)	Adjusting the equipment so that the SNR specified in Table 8.3.2.2.5-1 and Table 8.3.2.2.5-2 is achieved at the BS input during the transmissions.
5) The signal generator sends a test pattern with the pattern outlined in figure 8.3.2.2.4.2-1. The following statistics are kept: the number of ACKs detected in the idle periods and the number of missed ACKs. 


Figure 8.3.2.2.4.2-1: Test signal pattern for PUCCH format 1 demodulation tests
Figure 8.3.2.2.4.2-1: Test signal pattern for PUCCH format 1 demodulation tests
8.3.2.2.5	Test Requirement
The fraction of falsely detected ACK bits shall be less than 1% and the fraction of correctly detected ACK bits shall be larger than 99% for the SNR listed in Tables 8.3.2.2.5-1 and Table 8.3.2.2.5-2.
Table 8.3.2.2.5-1 Required SNR for PUCCH format 1 with 15 kHz SCS 
	Number of TX antennas
	Number of RX antennas
	Cyclic Prefix
	Propagation conditions and correlation matrix (Annex TBDG)
	Channel Bandwidth / SNR [dB]

	
	
	
	
	5 MHz
	10 MHz
	20 MHz

	1
	2
	Normal
	TDLC-300-100 Low
	[-4.2]
	[-3.7]
	[-4.3]

	
	4
	Normal
	TDLC-300-100 Low
	[-8.0]
	[-7.4]
	[-7.9]

	
	8
	Normal
	TDLC-300-100 Low
	[-10.9]
	[-10.7]
	[-10.7]



Table 8.3.2.2.5-2 Required SNR for PUCCH format 1 with 30 kHz SCS 
	Number of TX antennas
	Number of RX antennas
	Cyclic Prefix
	Propagation conditions and correlation matrix (Annex TBDG)
	Channel Bandwidth(MHz) / SNR [dB]

	
	
	
	
	10
	20
	40
	100

	1
	2
	Normal
	TDLC-300-100 Low
	[-3.4]
	[-3.8]
	[-3.8]
	[-3.7]

	
	4
	Normal
	TDLC-300-100 Low
	[-7.3]
	[-7.7]
	[-7.7]
	[-7.7]

	
	8
	Normal
	TDLC-300-100 Low
	[-10.5]
	[-10.6]
	[-10.7]
	[bookmark: _GoBack][-10.5]



----- End of change -----
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