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8.1.2.1.4.2	Test procedure
1)	Connect the IAB-DU tester generating the wanted signal, multipath fading simulators and AWGN generators to all IAB-DU antennaTAB connectors for diversity reception via a combining network as shown in annex D.6.
2)	Adjust the AWGN generator, according to the channel bandwidth, defined in table 8.1.2.1.4.2-1.
Table 8.1.2.1.4.2-1: AWGN power level at the IAB-DU input
	Sub-carrier spacing (kHz)
	Channel bandwidth (MHz)
	AWGN power level

	
	5
	-86.5 dBm / 4.5MHz

	15 kHz
	10
	-83.3 dBm / 9.36MHz

	
	20
	-80.2 dBm / 19.08MHz

	
	10
	-83.6 dBm / 8.64MHz

	30 kHz
	20
	-80.4 dBm / 18.36MHz

	
	40
	-77.2 dBm / 38.16MHz

	
	100
	-73.1 dBm / 98.28MHz



3)	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.
Table 8.2.1.4.2-2: Test parameters for testing PUSCH
	Parameter
	Value

	Transform precoding
	Disabled

	Cyclic prefix
	Normal

	Default TDD UL-DL pattern (Note 1)
	15 kHz SCS:
3D1S1U, S=10D:2G:2U
30 kHz SCS:
7D1S2U, S=6D:4G:4U

	HARQ
	Maximum number of HARQ transmissions
	4

	
	RV sequence
	0, 2, 3, 1

	DM-RS
	DM-RS configuration type
	1

	
	DM-RS duration
	single-symbol DM-RS

	
	Additional DM-RS position
	pos1

	
	Number of DM-RS CDM group(s) without data
	2

	
	Ratio of PUSCH EPRE to DM-RS EPRE
	-3 dB

	
	DM-RS port(s)
	{0}, {0, 1}

	
	DM-RS sequence generation
	NID0=0, nSCID =0

	Time domain resource assignment
	PUSCH mapping type
	A, B

	
	Start symbol
	0 

	
	Allocation length
	14 

	Frequency domain resource assignment
	RB assignment
	Full applicable test bandwidth

	
	Frequency hopping
	Disabled

	TPMI index for 2Tx two layer spatial multiplexing transmission 
	0

	Code block group based PUSCH transmission
	Disabled

	NOTE 1:	The same requirements are applicable with different UL-DL patterns.



4)	The multipath fading emulators shall be configured according to the corresponding channel model defined in annex F.
5)	Adjust the equipment so that required SNR specified in table 8.1.2.1.5-1 to 8.1.2.1.5-14 is achieved at the IAB-DU input.
6)	For each of the reference channels in table 8.1.2.1.5-1 to 8.1.2.1.5-14 applicable for the base station, measure the throughput.


8.1.2.2.4.2	Test procedure
1)	Connect the IAB-DU tester generating the wanted signal, multipath fading simulators and AWGN generators to all IAB-DU antennaTAB connectors for diversity reception via a combining network as shown in annex D.6.
2)	Adjust the AWGN generator, according to the SCS and channel bandwidth, defined in table 8.1.2.2.4.2-1.
Table 8.1.2.2.4.2-1: AWGN power level at the IAB-DU input
	Sub-carrier spacing (kHz)
	Channel bandwidth (MHz)
	AWGN power level

	15 
	5
	-86.5 dBm / 4.5MHz

	30 
	10
	-83.6 dBm / 8.64MHz



3)	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 8.1.2.2.4.2-2.
Table 8.1.2.2.4.2-2: Test parameters for testing PUSCH
	Parameter
	Value

	Transform precoding
	Enabled

	Cyclic prefix
	Normal

	Default TDD UL-DL pattern (Note 1)
	15 kHz SCS:
3D1S1U, S=10D:2G:2U
30 kHz SCS:
7D1S2U, S=6D:4G:4U

	HARQ
	Maximum number of HARQ transmissions
	4

	
	RV sequence
	0, 2, 3, 1

	DM-RS
	DM-RS configuration type
	1

	
	DM-RS duration
	single-symbol DM-RS

	
	Additional DM-RS position
	pos1

	
	Number of DM-RS CDM group(s) without data
	2

	
	Ratio of PUSCH EPRE to DM-RS EPRE
	-3 dB

	
	DM-RS port(s)
	0

	
	DM-RS sequence generation
	NID0=0, group hopping and sequence hopping are disabled

	Time domain resource assignment
	PUSCH mapping type
	A, B

	
	Start symbol
	0

	
	Allocation length
	14

	Frequency domain resource assignment
	RB assignment
	15 kHz SCS: 25 PRBs in the middle of the test bandwidth
 30 kHz SCS: 24 PRBs in the middle of the test bandwidth

	
	Frequency hopping
	Disabled

	Code block group based PUSCH transmission
	Disabled

	NOTE 1:	The same requirements are applicable to different UL-DL patterns.



4)	The multipath fading emulators shall be configured according to the corresponding channel model defined in annex F.
5)	Adjust the equipment so that required SNR specified in table 8.1.2.2.5-1 to 8.1.2.2.5-4 is achieved at the IAB-DU input.
6)	For each of the reference channels in table 8.1.2.2.5-1 to 8.1.2.2.5-4 applicable for the base station, measure the throughput.


8.1.2.3.4.2	Test procedure
1)	Connect the IAB-DU tester generating the wanted signal, multipath fading simulators and AWGN generators to all IAB-DU antennaTAB connectors for diversity reception via a combining network as shown in annex D.6.
2)	Adjust the AWGN generator, according to combination of SCS and channel bandwidth defined in table 8.1.2.3.4.2-1.
Table 8.2.3.4.2-1: AWGN power level at the IAB-DU input
	Sub-carrier spacing (kHz)
	Channel bandwidth (MHz)
	AWGN power level

	30 
	10
	-80.6 dBm / 8.64 MHz



3)	The characteristics of the wanted signal shall be configured according to the corresponding UL reference measurement channel defined in annex A and the specific test parameters are configured as below. The UCI information bit payload per slot is equal to 7 bits with CSI part 1 5bits, CSI part 2 2bit; and the UCI information bit payload per slot is equal to 40 bits with CSI part 1 20bits, CSI part 2 20bits.
Table: 8.1.2.3.4.2-2: Test parameters for testing UCI multiplexed on PUSCH
	Parameter
	Value

	Transform precoding
	Disabled

	Cyclic prefix
	Normal

	Default TDD UL-DL pattern (Note 1)
	30 kHz SCS:
7D1S2U, S=6D:4G:4U

	HARQ
	Maximum number of HARQ transmissions
	1

	
	RV sequence
	0

	DM-RS
	DM-RS configuration type
	1

	
	DM-RS duration
	Single-symbol DM-RS

	
	Additional DM-RS position
	pos1

	
	Number of DM-RS CDM group(s) without data
	2

	
	Ratio of PUSCH EPRE to DM-RS EPRE
	-3 dB

	
	DM-RS port(s)
	{0}

	
	DM-RS sequence generation
	NID0 = 0, nSCID = 0

	Time domain resource assignment
	PUSCH mapping type
	A, B

	
	Start symbol
	0

	
	Allocation length
	14

	Frequency domain resource assignment
	RB assignment
	Full applicable test bandwidth

	
	Frequency hopping
	Disabled

	Code block group based PUSCH transmission
	Disabled

	UCI
	Number of CSI part 1 and CSI part 2 information bit payload
	{5,2}, {20, 20}

	
	scaling 
	1

	
	betaOffsetACK-Index1
	11

	
	betaOffsetCSI-Part1-Index1 and betaOffsetCSI-Part1-Index2
	13

	
	betaOffsetCSI-Part2-Index1 and betaOffsetCSI-Part2-Index2
	13

	
	UCI partition for frequency hopping 
	Disabled

	NOTE 1:	The same requirements are applicable to different UL-DL patterns.



4)	The multipath fading emulators shall be configured according to the corresponding channel model defined in annex F.
5)	Adjust the equipment so that required SNR specified in table 8.1.2.3.5-1 to 8.1.2.3.5-4 is achieved at the IAB-DU input during the UCI multiplexed on PUSCH transmissions.
6)	The tester sends a test pattern where UCI with CSI part 1 and CSI part 2 information can be multiplexed on PUSCH. The following statistics are kept: the number of incorrectly decoded CSI part 1 information transmission, the number of incorrectly decoded CSI part 2 information transmission during UCI multiplexed on PUSCH transmission.


8.1.3.1.4.2	Test procedure
1)	Connect the IAB-DU tester generating the wanted signal, multipath fading simulators and AWGN generators to all IAB-DU antennaTAB connectors for diversity reception via a combining network as shown in annex D.6.
2)	Adjust the AWGN generator, according to the channel bandwidth and sub-carrier spacing defined in table 8.1.3.1.4.2-1.
Table 8.1.3.1.4.2-1: AWGN power level at the IAB-DU input
	Subcarrier spacing (kHz)
	Channel bandwidth (MHz)
	AWGN power level

	15
	5
	-83.5 dBm / 4.5 MHz

	
	10
	-80.3 dBm / 9.36 MHz

	
	20
	-77.2 dBm / 19.08 MHz

	30
	10
	-80.6 dBm / 8.64 MHz

	
	20
	-77.4 dBm / 18.36 MHz

	
	40
	-74.2 dBm / 38.16 MHz

	
	100
	-70.1 dBm / 98.28 MHz



3)	The characteristics of the wanted signal shall be configured according to TS 38.211 [9] and the specific test parameters are configured as mentioned in table 8.1.3.1.4.2-2:
Table 8.1.3.1.4.2-2: Test Parameters
	Parameter
	Test

	number of UCI information bits
	1

	Number of PRBs
	1

	First PRB prior to frequency hopping
	0

	Intra-slot frequency hopping
	N/A for 1 symbol 
Enabled for 2 symbols

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

	Group and sequence hopping
	neither

	Hopping ID
	0

	Initial cyclic shift
	0

	First symbol
	13 for 1 symbol
12 for 2 symbols



4)	The multipath fading emulators shall be configured according to the corresponding channel model defined in annex B.
5)	Adjust the equipment so that the SNR specified in table 8.1.3.1.5-1 or table 8.1.3.1.5-2 is achieved at the IAB-DU input during the ACK transmissions.
6)	The tester sends a test pattern with the pattern outlined in figure 8.1.3.1.4.2-1. The following statistics are kept: the number of ACKs detected in the idle periods and the number of missed ACKs.


Figure 8.1.3.1.4.2-1: Test signal pattern for single user PUCCH format 0 demodulation tests


8.1.3.2.1.4.2	Test procedure
1)	Connect the IAB-DU tester generating the wanted signal, multipath fading simulators and AWGN generators to all IAB-DU antennaTAB connectors for diversity reception via a combining network as shown in annex D.6.
2)	Adjust the AWGN generator, according to the combinations of SCS and channel bandwidth defined in table 8.1.3.2.1.4.2-1.
Table 8.1.3.2.1.4.2-1: AWGN power level at the IAB-DU input
	Sub-carrier spacing (kHz)
	Channel bandwidth (MHz)
	AWGN power level

	15 kHz
	5
	-83.5 dBm / 4.5 MHz

	
	10
	-80.3 dBm / 9.36 MHz

	
	20
	-77.2 dBm / 19.08 MHz

	30 kHz
	10
	-80.6 dBm / 8.64 MHz

	
	20
	-77.4 dBm / 18.36 MHz

	
	40
	-74.2 dBm / 38.16 MHz

	
	100
	-70.1 dBm / 98.28 MHz



3)	The characteristics of the wanted signal shall be configured according to TS 38.211 [9], and the specific test parameters are configured as below:
Table 8.1.3.2.1.4.2-2: Test parameters
	Parameter
	Values

	Cyclic prefix
	Normal

	Number of information bits
	2

	Number of PRBs
	1

	Number of symbols 
	14

	First PRB prior to frequency hopping
	0

	Intra-slot frequency hopping
	enabled

	First PRB after frequency hopping
	The largest PRB index - (nrofPRBs -1)

	Group and sequence hopping
	neither

	Hopping ID
	0

	Initial cyclic shift
	0

	First symbol
	0

	Index of orthogonal cover code (timeDomainOCC)
	0



4)	The multipath fading emulators shall be configured according to the corresponding channel model defined in annex F.
5)	Adjusting the equipment so that the SNR specified in table 8.1.3.2.1.5-1 and table 8.1.3.2.1.5-2 is achieved at the IAB-DU input during the transmissions.
6)	The signal generator sends random codeword from applicable codebook, in regular time periods. The following statistics are kept: the number of ACK bits detected in the idle periods and the number of NACK bits detected as ACK.


8.1.3.2.2.4.2	Test procedure
1)	Connect the IAB-DU tester generating the wanted signal, multipath fading simulators and AWGN generators to all IAB-DU antennaTAB connectors for diversity reception via a combining network as shown in annex D.6.
2)	Adjust the AWGN generator, according to the combinations of SCS and channel bandwidth defined in table 8.1.3.2.2.4.2-1.
Table 8.1.3.2.2.4.2-1: AWGN power level at the IAB-DU input
	Sub-carrier spacing (kHz)
	Channel bandwidth (MHz)
	AWGN power level

	15 kHz
	5
	-83.5 dBm / 4.5 MHz

	
	10
	-80.3 dBm / 9.36 MHz

	
	20
	-77.2 dBm / 19.08 MHz

	30 kHz
	10
	-80.6 dBm / 8.64 MHz

	
	20
	-77.4 dBm / 18.36 MHz

	
	40
	-74.2 dBm / 38.16 MHz

	
	100
	-70.1 dBm / 98.28 MHz



3)	The characteristics of the wanted signal shall be configured according to TS 38.211 [9], and the specific test parameters are configured as below:
Table 8.3.2.2.4.2-2: Test parameters
	Parameter
	Values

	Cyclic prefix
	Normal

	Number of information bits
	2

	Number of PRBs
	1

	Number of symbols
	14

	First PRB prior to frequency hopping
	0

	Intra-frequency hopping
	enabled

	First PRB after frequency hopping
	The largest PRB index - (nrofPRBs – 1)

	Group and sequence hopping
	neither

	Hopping ID
	0

	Initial cyclic shift
	0

	First symbol
	0

	Index of orthogonal cover code (timeDomainOCC)
	0



4)	The multipath fading emulators shall be configured according to the corresponding channel model defined in annex F.
5)	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 IAB-DU input during the transmissions.
6) The tester sends random codewords from applicable codebook, in regular time periods. The following statistics are kept: the number of ACK bits falsely detected in the idle periods and the number of missed ACK bits. Each falsely detected ACK bit in the idle periods is accounted as one error for the statistics of false ACK detection, and each missed ACK bit is accounted as one error for the statistics of missed ACK detection. 
Note that the procedure described in this clause for ACK missed detection has the same condition as that described in clause 8.1.3.2.1.4.2 for NACK to ACK detection. Both statistics are measured in the same testing.


8.1.3.3.1.4.2	Test procedure
1)	Connect the IAB-DU tester generating the wanted signal, multipath fading simulators and AWGN generators to all IAB-DU antennaTAB connectors for diversity reception via a combining network as shown in annex D.6.
2)	Adjust the AWGN generator, according to the channel bandwidth defined in table 8.1.3.3.1.4.2-1.
Table 8.1.3.3.1.4.2-1: AWGN power level at the IAB-DU input
	Sub-carrier spacing (kHz)
	Channel bandwidth (MHz)
	AWGN power level

	15
	5
	-83.5 dBm / 4.5 MHz

	
	10
	-80.3 dBm / 9.36 MHz

	
	20
	-77.2 dBm / 19.08MHz 

	30
	10
	-80.6 dBm / 8.64 MHz

	
	20
	-77.4 dBm / 18.36 MHz

	
	40
	-74.2 dBm / 38.16 MHz

	
	100
	-70.1 dBm / 98.28 MHz



3)	The characteristics of the wanted signal shall be configured according to TS 38.211 [9], and the specific test parameters are configured as blow:
Table 8.3.3.1.4.2-2: Test parameters
	Parameter
	Values

	Cyclic prefix
	Normal

	Modulation order
	QPSK

	First PRB prior to frequency hopping
	0

	Intra-slot frequency hopping
	N/A

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

	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 F.
5)	Adjust the equipment so that the SNR specified in table 8.1.3.3.1.5-1 and table 8.1.3.3.1.5-2 is achieved at the IAB-DU input during the UCI transmissions.
6)	The tester sends a test pattern with the pattern outlined in figure 8.1.3.3.1.4.2-1. The following statistics are kept: the number of ACKs detected in the idle periods and the number of missed ACKs.


Figure 8.1.3.3.1.4.2-1: Test signal pattern for PUCCH format 2 demodulation tests


8.1.3.3.2.4.2	Test procedure
1)	Connect the IAB-DU tester generating the wanted signal, multipath fading simulators and AWGN generators to all IAB-DU antennaTAB connectors for diversity reception via a combining network as shown in annex D.6.
2)	Adjust the AWGN generator, according to the channel bandwidth defined in table 8.1.3.3.2.4.2-1.
Table 8.1.3.3.2.4.2-1: AWGN power level at the IAB-DU input
	Sub-carrier spacing (kHz)
	Channel bandwidth (MHz)
	AWGN power level

	15
	5
	-83.5 dBm / 4.5 MHz

	
	10
	-80.3 dBm / 9.36 MHz

	
	20
	-77.2 dBm / 19.08 MHz 

	30
	10
	-80.6 dBm / 8.64 MHz

	
	20
	-77.4 dBm / 18.36 MHz

	
	40
	-74.2 dBm / 38.16 MHz

	
	100
	-70.1 dBm / 98.28 MHz



3)	The characteristics of the wanted signal shall be configured according to TS 38.211 [9], and the specific test parameters are configured as blow:
Table 8.1.3.3.2.4.2-2: Test parameters
	Parameter
	Values

	Cyclic prefix
	Normal

	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



4)	The multipath fading emulators shall be configured according to the corresponding channel model defined in annex F.
5)	Adjust the equipment so that the SNR specified in table 8.1.3.3.2.5-1 or table 8.1.3.3.2.5-2 is achieved at the IAB-DU input during the UCI transmissions.
6)	The tester sends a test pattern with the pattern outlined in figure 8.1.3.3.2.4.2-1. The following statistics are kept: the number of incorrectly decoded UCI.


Figure 8.1.3.3.2.4.2-1: Test signal pattern for PUCCH format 2 demodulation tests


8.1.3.4.4.2	Test procedure
1)	Connect the IAB-DU tester generating the wanted signal, multipath fading simulators and AWGN generators to all IAB-DU antennaTAB connectors for diversity reception via a combining network as shown in annex D.6.
2)	Adjust the AWGN generator, according to the subcarrier spacing and channel bandwidth defined in table 8.1.3.4.4.2-1.
Table 8.1.3.4.4.2-1: AWGN power level at the IAB-DU input
	Sub-carrier spacing (kHz)
	Channel bandwidth (MHz)
	AWGN power level

	15 
	5
	-83.5 dBm / 4.5 MHz

	
	10
	-80.3 dBm / 9.36 MHz

	
	20
	-77.2 dBm / 19.08 MHz

	30 
	10
	-80.6 dBm / 8.64 MHz

	
	20
	-77.4 dBm / 18.36 MHz

	
	40
	-74.2 dBm / 38.16 MHz

	
	100
	70.1 dBm / 98.28 MHz



3)	The characteristics of the wanted signal shall be configured according to TS 38.211 [9]. The specific test parameters are configured as below:
Table 8.1.3.4.4.2-2: Test parameters
	Parameter
	Test 1
	Test 2

	Cyclic prefix
	Normal

	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
	3

	Number of symbols
	14
	4

	The number of UCI information bits
	16
	16

	First symbol
	0
	0



4)	The multipath fading emulators shall be configured according to the corresponding channel model defined in annex F.
5)	Adjust the equipment so that the SNR specified in table 8.1.3.4.5-1 or table 8.1.3.4.5-2 is achieved at the IAB-DU input during the UCI transmissions.
6)	The tester sends a test pattern with the pattern outlined in figure 8.1.3.4.4.2-1. The following statistics are kept: the number of incorrectly decoded UCI.


Figure 8.1.3.4.4.2-1: Test signal pattern for PUCCH format 3 demodulation tests


8.1.3.5.4.2	Test procedure
1)	Connect the IAB-DU tester generating the wanted signal, multipath fading simulators and AWGN generators to all IAB-DU antennaTAB connectors for diversity reception via a combining network as shown in annex D.6.
2)	Adjust the AWGN generator, according to the subcarrier spacing and channel bandwidth defined in table 8.1.3.5.4.2-1.
Table 8.1.3.5.4.2-1: AWGN power level at the IAB-DU input
	Sub-carrier spacing (kHz)
	Channel bandwidth (MHz)
	AWGN power level

	15
	5
	-83.5 dBm / 4.5 MHz

	
	10
	-80.3 dBm / 9.36 MHz

	
	20
	-77.2 dBm / 19.08 MHz

	30
	10
	-80.6 dBm / 8.64 MHz

	
	20
	-77.4 dBm / 18.36 MHz

	
	40
	-74.2 dBm / 38.16 MHz

	
	100
	-70.1 dBm / 98.28 MHz



3)	The characteristics of the wanted signal shall be configured according to TS 38.211 [9]. The test parameters are configured as below:
Table 8.1.3.5.4.2-2: Test parameters
	Parameter
	Values

	Cyclic prefix
	Normal

	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 F.
5)	Adjust the equipment so that the SNR specified in table 8.1.3.5.5-1 or table 8.1.3.5.5-2 is achieved at the IAB-DU input during the UCI transmissions.
6)	The tester sends a test pattern with the pattern outlined in figure 8.1.3.5.4.2-1. The following statistics are kept: the number of incorrectly decoded UCI.


Figure 8.1.3.5.4.2-1: Test signal pattern for PUCCH format 4 demodulation tests


8.1.3.6.1.1.4.2	Test procedure
1)	Connect the IAB-DU tester generating the wanted signal, multipath fading simulators and AWGN generators to all IAB-DU antennaTAB connectors for diversity reception via a combining network as shown in annex D.6.
2)	Adjust the AWGN generator, according to the combinations of SCS and channel bandwidth defined in Table 8.1.3.6.1.1.4.2-1.
Table 8.1.3.6.1.1.4.2-1: AWGN power level at the IAB-DU input
	Sub-carrier spacing (kHz)
	Channel bandwidth (MHz)
	AWGN power level

	15
	5
	-83.5 dBm / 4.5 MHz

	
	10
	-80.3 dBm / 9.36 MHz

	
	20
	-77.2 dBm / 19.08 MHz

	30
	10
	-80.6 dBm / 8.64 MHz

	
	20
	-77.4 dBm / 18.36 MHz

	
	40
	-74.2 dBm / 38.16 MHz

	
	100
	-70.1 dBm / 98.28 MHz



3)	The characteristics of the wanted signal shall be configured according to TS 38.211 [9], and the specific test parameters are configured as below:
Table 8.1.3.6.1.1.4.2-2: Test parameters for multi-slot PUCCH format 1
	Parameter
	Test

	Cyclic prefix
	Normal

	Number of information bits
	2

	Number of PRBs
	1

	Number of symbols
	14

	First PRB prior to frequency hopping
	0

	Intra-slot frequency hopping
	disabled

	Inter-slot frequency hopping 
	enabled

	First PRB after frequency hopping
	The largest PRB index - (nrofPRBs – 1)

	Group and sequence hopping
	neither

	Hopping ID
	0

	Initial cyclic shift
	0

	First symbol
	0

	Index of orthogonal cover code (timeDomainOCC)
	0

	Number of slots for PUCCH repetition
	2



4)	The multipath fading emulators shall be configured according to the corresponding channel model defined in annex F.
5)	Adjusting the equipment so that the SNR specified in table 8.1.3.6.1.1.5-1 is achieved at the IAB-DU input during the transmissions.
6)	The tester sends random codeword from applicable codebook, in regular time periods. The following statistics are kept: the number of ACK bits detected in the idle periods and the number of NACK bits detected as ACK.


8.1.3.6.1.2.4.2	Test procedure
1)	Connect the IAB-DU tester generating the wanted signal, multipath fading simulators and AWGN generators to all IAB-DU antennaTAB connectors for diversity reception via a combining network as shown in annex D.6.
2)	Adjust the AWGN generator, according to the combinations of SCS and channel bandwidth defined in table 8.1.3.6.1.2.4.2-1.
Table 8.1.3.6.1.2.4.2-1: AWGN power level at the IAB-DU input
	Sub-carrier spacing (kHz)
	Channel bandwidth (MHz)
	AWGN power level

	15
	5
	-83.5 dBm / 4.5 MHz

	
	10
	-80.3 dBm / 9.36 MHz

	
	20
	-77.2 dBm / 19.08 MHz

	30
	10
	-80.6 dBm / 8.64 MHz

	
	20
	-77.4 dBm / 18.36 MHz

	
	40
	-74.2 dBm / 38.16 MHz

	
	100
	-70.1 dBm / 98.28 MHz



3)	The characteristics of the wanted signal shall be configured according to TS 38.211 [9], and the specific test parameters are configured as below:
Table 8.1.3.6.1.2.4.2-2: Test parameters for multi-slot PUCCH format 1
	Parameter
	Test

	Cyclic prefix
	Normal

	Number of information bits
	2

	Number of PRBs
	1

	Number of symbols
	14

	First PRB prior to frequency hopping
	0

	Intra-slot frequency hopping
	disabled

	Inter-slot frequency hopping
	enabled

	First PRB after frequency hopping
	The largest PRB index - (nrofPRBs – 1)

	Group and sequence hopping
	neither

	Hopping ID
	0

	Initial cyclic shift
	0

	First symbol
	0

	Index of orthogonal cover code (timeDomainOCC)
	0

	Number of slots for PUCCH repetition
	2



4)	The multipath fading emulators shall be configured according to the corresponding channel model defined in annex F.
5)	Adjusting the equipment so that the SNR specified in table 8.1.3.6.1.2.5-1 is achieved at the IAB-DU input during the transmissions.
6) The tester sends random codewords from applicable codebook, in regular time periods. The following statistics are kept: the number of ACK bits falsely detected in the idle periods and the number of missed ACK bits. Each falsely detected ACK bit in the idle periods is accounted as one error for the statistics of false ACK detection, and each missed ACK bit is accounted as one error for the statistics of missed ACK detection.
Note that the procedure described in this clause for ACK missed detection has the same condition as that described in clause 8.1.3.6.1.1.4.2 for NACK to ACK detection. Both statistics are measured in the same testing.


8.1.4.1.4.2	Test procedure
1)	Connect the IAB-DU tester generating the wanted signal, multipath fading simulators and AWGN generators to all IAB-DU antennaTAB connectors for diversity reception via a combining network as shown in annex D.6.
2)	Adjust the AWGN generator, according to the SCS and channel bandwidth.
Table 8.1.4.1.4.2-1: AWGN power level at the IAB-DU input
	Sub-carrier spacing (kHz)
	Channel bandwidth (MHz)
	AWGN power level

	15
	5
	-83.5 dBm / 4.5MHz

	
	10
	-80.3 dBm / 9.36MHz

	
	20
	-77.2 dBm / 19.08MHz

	30
	10
	-80.6 dBm / 8.64MHz

	
	20
	-77.4 dBm / 18.36MHz

	
	40
	-74.2 dBm / 38.16MHz

	
	100
	-70.1 dBm / 98.28MHz



3)	The characteristics of the wanted signal shall be configured according to the corresponding UL reference measurement channel defined in annex A and the test parameter msg1-FrequencyStart is set to 0.
4)	The multipath fading emulators shall be configured according to the corresponding channel model defined in annex F.
5)	Adjust the frequency offset of the test signal according to table 8.1.4.1.5-1 or 8.1.4.1.5-2 or 8.1.4.1.5-3 or 8.1.4.1.6-1 or 8.1.4.1.6-2 or 8.1.4.1.6-3 or 8.1.4.1.6-4.
6)	Adjust the equipment so that the SNR specified in table 8.1.4.1.5-1 or 8.1.4.1.5-2 or 8.1.4.1.5-3 or 8.1.4.1.6-1 or 8.1.4.1.6-2 or 8.1.4.1.6-3 or 8.1.4.1.6-4 is achieved at the IAB-DU input during the PRACH preambles.
7)	The test signal generator sends a preamble and the receiver tries to detect the preamble. This pattern is repeated as illustrated in figure 8.1.4.1.4.2-1. The preambles are sent with certain timing offsets as described below. The following statistics are kept: the number of preambles detected in the idle period and the number of missed preambles.


Figure 8.1.4.1.4.2-1: PRACH preamble test pattern
The timing offset base value for PRACH preamble format 0 is set to 50% of Ncs. This offset is increased within the loop, by adding in each step a value of 0.1us, until the end of the tested range, which is 0.9us. Then the loop is being reset and the timing offset is set again to 50% of Ncs. The timing offset scheme for PRACH preamble format 0 is presented in figure 8.1.4.1.4.2-2.


Figure 8.1.4.1.4.2-2: Timing offset scheme for PRACH preamble format 0
The timing offset base value for PRACH preamble format A1, A2, A3, B4, C0 and C2 is set to 0. This offset is increased within the loop, by adding in each step a value of 0.1us, until the end of the tested range, which is 0.8 us. Then the loop is being reset and the timing offset is set again to 0. The timing offset scheme for PRACH preamble format A1, A2, A3, B4, C0 and C2 is presented in figure 8.1.4.1.4.2-3.


Figure 8.1.4.1.4.2-3: Timing offset scheme for PRACH preamble format A1 A2, A3, B4, C0 and C2


8.2.2.2.4.2	Procedure
1)	Connect the IAB tester generating the wanted signal, multipath fading simulators and AWGN generators to all IAB-MT antennaTAB connectors for diversity reception via a combining network as shown in annex D.6
2)	Adjust the AWGN generator and adjust the AWGN power level to -77.2 dBm / 38.16MHz.
3)	The characteristics of the wanted signal shall be configured according to the corresponding DL reference measurement channel defined in annex A and the test parameters in table 8.2.2.2.4.2-1.
Table 8.2.2.2.4.2-1: Test parameters for testing PDSCH
	Parameter
	Unit
	Value

	Duplex mode
	
	TDD

	Active BWP index
	
	1

	Default TDD UL-DL pattern (Note 1)
	
	7D1S2U, S=6D:4G:4U

	PDSCH transmission scheme
	
	Transmission scheme 1

	Carrier configuration
	Offset between Point A and the lowest usable subcarrier on this carrier (Note 1)
	RBs
	0

	
	Subcarrier spacing
	kHz
	30

	DL BWP configuration #1
	Cyclic prefix
	
	Normal

	
	RB offset
	RBs
	0

	
	Number of contiguous PRB
	PRBs
	106

	PDSCH DMRS configuration
	Antenna ports indexes
	
	{1000} for Rank 1 tests
{1000, 1001} for Rank 2 tests
{1000-1002} for Rank 3 tests
{1000-1003} for Rank 4 tests

	
	Position of the first DMRS for PDSCH mapping type A
	
	2

	
	Number of PDSCH DMRS CDM group(s) without data
	
	1 for Rank 1 and Rank 2 tests
2 for Rank 3 and Rank 4 tests

	
	DMRS Type
	
	Type 1

	
	Number of additional DMRS
	
	1

	
	Maximum number of OFDM symbols for DL front loaded DMRS
	
	1

	PDSCH configuration
	Mapping type
	
	Type A

	
	k0
	
	0

	
	Starting symbol (S) 
	
	2

	
	Length (L)
	
	Specific to each Reference channel

	
	PDSCH aggregation factor
	
	1

	
	PRB bundling type
	
	Static

	
	PRB bundling size
	
	2

	
	Resource allocation type
	
	Type 0

	
	RBG size
	
	Config2

	
	VRB-to-PRB mapping type
	
	Non-interleaved

	
	VRB-to-PRB mapping interleaver bundle size
	
	N/A

	PT-RS configuration
	
	PT-RS is not configured

	Maximum number of code block groups for ACK/NACK feedback
	
	1

	Maximum number of HARQ transmission
	
	4

	HARQ ACK/NACK bundling
	
	Multiplexed

	Redundancy version coding sequence
	
	{0,2,3,1}

	PDSCH & PDSCH DMRS Precoding configuration
	
	Single Panel Type I, Random precoder selection updated per slot, with equal probability of each applicable i1, i2 combination, and with PRB bundling granularity

	NOTE 1: 	The same requirements are applicable to TDD with different UL-DL patterns.
NOTE 2:	Point A coincides with minimum guard band as specified in TS 38.174 [2] for tested channel bandwidth and subcarrier spacing.



4)	The multipath fading emulators shall be configured according to the corresponding channel model defined in annex F.
5)	Adjust the equipment so that required SNR specified in tables 8.2.2.2.5.1-1, 8.2.2.2.5.1-2, 8.2.2.2.5.1-3 or 8.2.2.2.5.2-1-4 (as applicable) is achieved at the IAB-MT input.
6)	For each of the reference channels in tables 8.2.2.2.5.1-1, 8.2.2.2.5.1-2, 8.2.2.2.5.1-3 or 8.2.2.2.5.2-1-4 applicable for the IAB-MT, measure the throughput.


8.2.2.3.4.2	Procedure
1)	Connect the IAB tester generating the wanted signal, multipath fading simulators and AWGN generators to all IAB-MT antennaTAB connectors for diversity reception via a combining network as shown in annex D.6.
2)	Adjust the AWGN generator and adjust the AWGN power level to -77.2 dBm / 38.16MHz.
3)	The characteristics of the wanted signal shall be configured according to the corresponding DL reference measurement channel defined in annex A and the test parameters in table 8.2.2.3.4.2-1.
Table 8.2.2.3.4.2-1: Test parameters for testing PDCCH
	Parameter
	Unit
	1 Tx Antenna
	2 Tx Antenna

	CCE to REG mapping type
	
	interleaved
	interleaved

	Interleaver size
	
	3

	REG bundle size
	
	2
	6

	Shift Index
	
	0



4)	The multipath fading emulators shall be configured according to the corresponding channel model defined in annex F.
5)	Adjust the equipment so that required SNR specified in tables 8.2.2.3.5.1-1, 8.2.2.3.5.2-2, 8.2.2.3.6.1-3, 8.2.2.3.6.2-4 (as applicable) is achieved at the IAB-MT input.
6)	For each of the reference channels in table 8.2.2.3.5.1-1, 8.2.2.3.5.2-2, 8.2.2.3.6.1-3, 8.2.2.3.6.2-4 applicable for the IAB-MT, measure the missed detection.


8.2.3.2.4.2	Test procedure
1)	Connect the IAB-MT tester generating the wanted signal and AWGN generators to all IAB-MT antennaTAB connectors for diversity reception via a combining network as shown in annex D.5 and D.6.
2)	Adjust the AWGN generator, according to the channel bandwidth, defined in table 8.2.3.2.4.2-1.
Table 8.2.3.2.4.2-1: AWGN power level at the IAB-MT input
	Sub-carrier spacing (kHz)
	Channel bandwidth (MHz)
	AWGN power level

	30 kHz
	40
	-77.2 dBm / 38.16MHz



3)	The characteristics of the wanted signal shall be configured according to the corresponding DL reference measurement channel defined in annex A and the test parameters in table 8.2.3.2.4.2-2.
Table 8.2.3.2.4.2-2: Test parameters for testing CQI reporting
	Parameter
	Unit
	Test 1
	Test 2

	Bandwidth
	MHz
	40

	Subcarrier spacing
	kHz
	30

	Default TDD UL-DL pattern (Note 1)
	
	7D1S2U, S=6D:4G:4U

	SNR
	 dB
	5
	6
	11
	12

	Propagation channel
	
	AWGN

	Antenna configuration
	
	2x4

	Beamforming Model
	
	As specified in Annex TBA

	NZP CSI-RS for CSI acquisition
	CSI-RS resource Type
	
	Periodic

	
	Number of CSI-RS ports (X)
	
	2

	
	CDM Type
	
	FD-CDM2

	
	Density (ρ)
	
	1

	
	First subcarrier index in the PRB used for CSI-RS (k0, k1)
	
	Row 3,(6,-)

	
	First OFDM symbol in the PRB used for CSI-RS (l0)
	
	13

	
	NZP CSI-RS-timeConfig periodicity and offset
	slot
	10/1

	ReportConfigType
	
	Periodic

	CQI-table
	
	Table 2

	reportQuantity
	
	cri-RI-PMI-CQI

	cqi-FormatIndicator
	
	Wideband

	pmi-FormatIndicator 
	
	Wideband

	Sub-band Size
	RB
	16

	Csi-ReportingBand
	
	1111111

	CSI-Report periodicity and offset
	slot
	10/9

	Codebook configuration
	Codebook Type
	
	typeI-SinglePanel

	
	Codebook Mode
	
	1

	
	CodebookSubsetRestriction
	
	010000

	
	RI Restriction
	
	N/A

	CQI/RI/PMI delay 
	ms
	9.5

	Maximum number of HARQ transmission
	
	1

	Measurement channel
	
	M-FR1-A.3.5-2

	NOTE 1: The same requirements are applicable for TDD with different UL-DL pattern.



4)	Adjust the equipment so that required SNR specified in table 8.2.3.2.4.2-2 is achieved at the IAB-MT input.
5)	For each test specified in table 8.2.3.2.4.2-2 applicable for the IAB-MT, measure the median CQI and the BLER at median CQI and (median CQI+1 or median CQI-1) as per clause 8.2.3.2.5.


8.2.3.3.4.2	Test procedure
1)	Connect the IAB-MT tester generating the wanted signal and AWGN generators to all IAB-MT antennaTAB connectors for diversity reception via a combining network as shown in annex D.5 and D.6.
2)	Adjust the AWGN generator, according to the channel bandwidth, defined in table 8.2.3.3.4.2-1.
Table 8.2.3.3.4.2-1: AWGN power level at the IAB-MT input
	Sub-carrier spacing (kHz)
	Channel bandwidth (MHz)
	AWGN power level

	30 kHz
	40
	-77.2 dBm / 38.16MHz



3)	The characteristics of the wanted signal shall be configured according to the corresponding DL reference measurement channel defined in annex A and the test parameters in table 8.2.3.3.4.2-2.
Table 8.2.3.3.4.2-2: Test parameters for testing PMI reporting
	Parameter
	Unit
	Test 1
	Test 2

	Bandwidth
	MHz
	40
	40

	Subcarrier spacing
	kHz
	30
	30

	Default TDD UL-DL pattern (Note 1)
	
	7D1S2U, S=6D:4G:4U
	7D1S2U, S=6D:4G:4U

	Propagation channel
	
	TDLA30-5
	TDLA30-5

	Antenna configuration
	
	High XP 4 x 4
(N1,N2) = (2,1)
	High XP 8 x 4
(N1,N2) = (4,1)

	Beamforming Model
	
	As specified in Annex TBA
	As specified in Annex TBA

	NZP CSI-RS for CSI acquisition
	CSI-RS resource Type
	
	Periodic
	Periodic

	
	Number of CSI-RS ports (X)
	
	4
	8

	
	CDM Type
	
	FD-CDM2
	CDM4 (FD2, TD2)

	
	Density (ρ)
	
	1
	1

	
	First subcarrier index in the PRB used for CSI-RS (k0, k1)
	
	Row 4, (0,-)
	Row 8, (4,6)

	
	First OFDM symbol in the PRB used for CSI-RS (l0, l1)
	
	(13,-)
	(5,-)

	
	NZP CSI-RS-timeConfig periodicity and offset
	slot
	10/1
	10/1

	ReportConfigType
	
	Periodic
	Periodic

	CQI-table
	
	Table 1
	Table 1

	reportQuantity
	
	cri-RI-PMI-CQI
	cri-RI-PMI-CQI

	cqi-FormatIndicator
	
	Wideband
	Wideband

	pmi-FormatIndicator 
	
	Wideband
	Wideband

	Sub-band Size
	RB
	16
	16

	csi-ReportingBand
	
	1111111
	1111111

	CSI-Report periodicity and offset
	slot
	10/9
	10/9

	Codebook configuration
	Codebook Type
	
	typeI-SinglePanel
	typeI-SinglePanel

	
	Codebook Mode
	
	1
	1

	
	(CodebookConfig-N1,CodebookConfig-N2)
	
	(2,1)
	(4,1)

	
	(CodebookConfig-O1,CodebookConfig-O2)
	
	(4,1)
	(4,1)

	
	CodebookSubsetRestriction
	
	11111111
	0x FFFF

	
	RI Restriction
	
	00000001
	00000010

	CQI/RI/PMI delay 
	ms
	5.5
	6.5

	Maximum number of HARQ transmission
	
	4
	4

	Measurement channel
	
	M-FR1-A.3.5-5
	M-FR1-A.3.5-6

	NOTE 1: 	The same requirements are applicable for TDD with different UL-DL pattern.
NOTE 2:	When Throughput is measured using random precoder selection, the precoder shall be updated in each slot (0.5 ms granularity) with equal probability of each applicable i1, i2 combination.
NOTE 3:	If the UE reports in an available uplink reporting instance at slot#n based on PMI estimation at a downlink slot not later than slot#(n-4) for Test 1 or slot#(n-6) for Test 2, this reported PMI cannot be applied at the gNB downlink before slot#(n+4) for Test 1 or slot#(n+6) for Test 2 respectively.
NOTE 4:	Randomization of the principle beam direction shall be used as specified in Annex F.2.4.2.4.



4)	The multipath fading emulators shall be configured according to the corresponding channel model defined in annex F.
5)	Adjust the equipment so that required SNR specified in clause 8.2.3.3.1 is achieved at the IAB-MT input.
6)	For each test specified in table 8.2.3.3.4.2-2 applicable for the IAB-MT, calculate .


8.2.3.4.4.2	Test procedure
1)	Connect the IAB-MT tester generating the wanted signal and AWGN generators to all IAB-MT antennaTAB connectors for diversity reception via a combining network as shown in annex D.5 and D.6.
2)	Adjust the AWGN generator, according to the channel bandwidth, defined in table 8.2.3.4.4.2-1.
Table 8.2.3.4.4.2-1: AWGN power level at the IAB-MT input
	Sub-carrier spacing (kHz)
	Channel bandwidth (MHz)
	AWGN power level

	30 kHz
	40
	-77.2 dBm / 38.16MHz



3)	The characteristics of the wanted signal shall be configured according to the corresponding DL reference measurement channel defined in annex A and the test parameters in table 8.2.3.4.4.2-2.
Table 8.2.3.4.4.2-2: Test parameters for testing RI reporting
	Parameter
	Unit
	Test 1
	Test 2
	Test 3
	Test 4

	Bandwidth
	MHz
	40
	40
	40
	40

	Subcarrier spacing
	kHz
	30
	30
	30
	30

	Default TDD UL-DL pattern (Note 1)
	
	7D1S2U, S=6D:4G:4U
	7D1S2U, S=6D:4G:4U
	7D1S2U, S=6D:4G:4U
	7D1S2U, S=6D:4G:4U

	SNR
	
	-2
	16
	16
	22

	Propagation channel
	
	TDLA30-5
	TDLA30-5
	TDLA30-5
	TDLA30-5

	Antenna configuration
	
	ULA Low 2x4
	ULA Low 2x4
	ULA High 2x4
	ULA Low 4x4

	Beamforming Model
	
	As specified in Annex TBA
	As specified in Annex TBA
	As specified in Annex TBA
	As specified in Annex TBA

	NZP CSI-RS for CSI acquisition
	CSI-RS resource Type
	
	Periodic
	Periodic
	Periodic
	Periodic

	
	Number of CSI-RS ports (X)
	
	2
	2
	2
	4

	
	CDM Type
	
	FD-CDM2
	FD-CDM2
	FD-CDM2
	FD-CDM2

	
	Density (ρ)
	
	1
	1
	1
	1

	
	First subcarrier index in the PRB used for CSI-RS (k0, k1)
	
	Row 3 (6,-)
	Row 3 (6,-)
	Row 3 (6,-)
	Row 4 (0,-)

	
	First OFDM symbol in the PRB used for CSI-RS (l0, l1)
	
	(13,-)
	(13,-)
	(13,-)
	(13,-)

	
	NZP CSI-RS-timeConfig periodicity and offset
	slot
	10/1
	10/1
	10/1
	10/1

	ReportConfigType
	
	Periodic
	Periodic
	Periodic
	Periodic

	CQI-table
	
	Table 2
	Table 2
	Table 2
	Table 2

	reportQuantity
	
	cri-RI-PMI-CQI
	cri-RI-PMI-CQI
	cri-RI-PMI-CQI
	cri-RI-PMI-CQI

	cqi-FormatIndicator
	
	Wideband
	Wideband
	Wideband
	Wideband

	pmi-FormatIndicator 
	
	Wideband
	Wideband
	Wideband
	Wideband

	Sub-band Size
	RB
	16
	16
	16
	16

	csi-ReportingBand
	
	1111111
	1111111
	1111111
	1111111

	CSI-Report periodicity and offset
	slot
	10/9
	10/9
	10/9
	10/9

	Codebook configuration
	Codebook Type
	
	typeI-SinglePanel
	typeI-SinglePanel
	typeI-SinglePanel
	typeI-SinglePanel

	
	Codebook Mode
	
	1
	1
	1
	1

	
	(CodebookConfig-N1,CodebookConfig-N2)
	
	N/A
	N/A
	N/A
	(2,1)

	
	CodebookSubsetRestriction
	
	010000 for fixed rank 2,
010011 for following rank
	000011 for fixed rank 1,
010011 for following rank
	000011 for fixed rank 1,
010011 for following rank
	11111111

	
	RI Restriction
	
	N/A
	N/A
	N/A
	00000010 for fixed Rank 2 and 00001111 for follow RI

	CQI/RI/PMI delay 
	ms
	9.5
	9.5
	9.5
	9.5

	Maximum number of HARQ transmission
	
	1
	1
	1
	1

	RI Configuration
	
	Fixed RI = 2 and follow RI
	Fixed RI = 1 and follow RI
	Fixed RI = 1 and follow RI
	Fixed RI = 2 and follow RI

	NOTE 1: 	The same requirements are applicable for TDD with different UL-DL pattern.
NOTE 2:	Measurements channels are specified in Table A.3.5-1. M-FR1-A.3.5-1 is used for Rank 1 case. M-FR1-A.3.5-2 is used for Rank 2 case. M-FR1-A.3.5-3 is used for Rank 3 case. M-FR1-A.3.5-4 is used for Rank 4 case.



4)	The multipath fading emulators shall be configured according to the corresponding channel model defined in annex F.
5)	Adjust the equipment so that required SNR specified in Table 8.2.3.4.4.2-2 is achieved at the IAB-MT input.
6)	For each test specified in table 8.2.3.4.4.2-2 applicable for the IAB-MT, calculate .



image1.wmf
 

ACK

 

ACK

 

ACK

 


oleObject1.bin


ACK











ACK







ACK












oleObject2.bin


ACK











ACK







ACK












image2.emf
 

UCI   UCI   UCI  


oleObject3.bin


UCI











UCI







UCI












oleObject4.bin


UCI











UCI







UCI












image3.emf
 

UCI   UCI   UCI  


oleObject5.bin


UCI











UCI







UCI












image4.wmf
Preamble

Preamble


oleObject6.bin


Preamble











Preamble
















image5.emf
0us 0.1us 0.2us 0.3us 0.4us 0.5us 0.6us 0.7us 0.8us 0.9us


Microsoft_Visio_2003-2010_Drawing.vsd
0.9us


0us


0.1us


0.2us


0.3us


0.4us


0.5us


0.6us


0.7us


0.8us



image6.emf
0us 0.1us 0.2us 0.3us 0.4us 0.5us 0.6us 0.7us 0.8us


Microsoft_Visio_2003-2010_Drawing1.vsd
0us


0.1us


0.2us


0.3us


0.4us


0.5us


0.6us


0.7us


0.8us



