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8.5.1	Requirements for NPUSCH format 1
[bookmark: _Toc20997878][bookmark: _Toc29478557][bookmark: _Toc35933155][bookmark: _Toc35935443][bookmark: _Toc37163027][bookmark: _Toc37173355][bookmark: _Toc37173607][bookmark: _Toc44754163][bookmark: _Toc45825591][bookmark: _Toc45825843][bookmark: _Toc45826095][bookmark: _Toc45826347]8.5.1.1	Requirements
The performance requirement of NPUSCH format 1 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 A16. The performance requirements assume HARQ retransmissions.
An NB-IoT Base Station supports 15 kHz subcarrier spacing requirements, or 3.75 kHz subcarrier spacing requirements, or both.
For 15kHz subcarrier spacing single-subcarrier/multi-subcarrier, the demodulation requirements apply for the supported number of subcarriers.
Table 8.5.1.1-1: Test parameters
	Parameter
	Value

	Maximum number of HARQ transmissions
	4

	RV sequence
	RV0, RV2



[bookmark: _Toc20997879][bookmark: _Toc29478558][bookmark: _Toc35933156][bookmark: _Toc35935444][bookmark: _Toc37163028][bookmark: _Toc37173356][bookmark: _Toc37173608][bookmark: _Toc44754164][bookmark: _Toc45825592][bookmark: _Toc45825844][bookmark: _Toc45826096][bookmark: _Toc45826348]8.5.1.1.1	Minimum requirements
The throughput shall be equal to or larger than the fraction of maximum throughput stated in table 8.5.1.1.1-1 for the single-subcarrier of 3.75KHz subcarrier spacing,  in table 8.5.1.1.1-2 for 15KHz subcarrier spacing at the given SNR for 1Tx, and in table 8.5.1.1.1-3 for multi-subcarrier of 15KHz subcarrier spacing at the given SNR for 1Tx.
Table 8.5.1.1.1-1: Minimum requirements for NPUSCH format 1, 200KHz Channel Bandwidth, 3.75KHz subcarrier spacing, 1Tx
	Number of TX antennas
	Number of RX antennas
	Subcarrier spacing
	Number of allocated subcarriers
	Propagation conditions and correlation matrix (Annex B)
	FRC
(Annex A)
	Repetition number
	Fraction of  maximum throughput
	SNR
[dB]

	1
	2
	3.75KHz
	1
	ETU 1Hz Low
	A16-1

	1
	70%
	-1.9

	
	
	
	
	
	
	16
	70%
	-9.2

	
	
	
	
	
	
	64
	70%
	-12.2



Table 8.5.1.1.1-2: Minimum requirements for NPUSCH format 1, 200KHz Channel Bandwidth, 15KHz subcarrier spacing, single subcarrier, 1Tx
	Number of TX antennas
	Number of RX antennas
	Subcarrier spacing
	Number of allocated subcarriers
	Propagation conditions and correlation matrix (Annex B)
	FRC
(Annex A)
	Repetition number
	Fraction of  maximum throughput
	SNR
[dB]

	1
	2
	15KHz
	1
	ETU 1Hz Low
	A16-2

	1
	70%
	-2.1

	
	
	
	
	
	
	16
	70%
	-8.8

	
	
	
	
	
	
	64
	70%
	-12.6



Table 8.5.1.1.1-3: Minimum requirements for NPUSCH format 1, 200KHz Channel Bandwidth, 15KHz subcarrier spacing, multiple subcarriers, 1Tx
	Number of TX antennas
	Number of RX antennas
	Subcarrier spacing
	Number of allocated subcarriers
	Propagation conditions and correlation matrix (Annex B)
	FRC
(Annex A)
	Repetition number
	Fraction of  maximum throughput
	SNR
[dB]

	1
	2
	15KHz
	3
	ETU 1Hz Low
	A16-3
	2
	70%
	-3.0

	
	
	
	
	
	
	16
	70%
	-8.1

	
	
	
	
	
	
	64
	70%
	-11.4

	
	
	
	6
	ETU 1Hz Low
	A16-4
	2
	70%
	-0.6

	
	
	
	
	
	
	16
	70%
	-6.8

	
	
	
	
	
	
	64
	70%
	-10.5

	
	
	
	12
	ETU 1Hz Low
	A16-5
	2
	70%
	-0.7

	
	
	
	
	
	
	16
	70%
	-6.4

	
	
	
	
	
	
	64
	70%
	-10.1



Table 8.5.1.1.1-4: Minimum requirements for NPUSCH format 1 with two HARQ processes and multiple TBs with interleaved transmission
	Number of TX antennas
	Number of RX antennas
	Subcarrier spacing
	Number of allocated subcarriers
	Propagation conditions and correlation matrix (Annex B)
	FRC
(Annex A)
	Repetition number
	Fraction of  maximum throughput
	SNR
[dB]

	1
	2
	15KHz
	12
	ETU 1Hz Low
	A16-6
	64
	70%
	[-13.9]
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Table A.16.1-1: FRC parameters for NB-IoT NPUSCH format 1
	Reference channel
	A16-1
	A16-2
	A16-3
	A16-4
	A16-5
	A16-6

	Subcarrier spacing (kHz)
	3.75
	15
	15
	15
	15
	15

	Number of allocated subcarriers
	1
	1
	3
	6
	12
	12

	Diversity
	No
	No
	No
	No
	No
	No

	Modulation
	BPSK
	BPSK
	QPSK
	QPSK
	QPSK
	QPSK

	ITBS / IRU
	0 / 1
	0 / 1
	3 / 0
	7 / 0
	9 / 0
	5/4

	Payload size (bits)
	32
	32
	40
	104
	136
	424

	Allocated resource unit
	2
	2
	1
	1
	1
	5

	Code rate (target)
	1/3
	1/3
	1/3
	1/3
	2/3
	1/3

	Code rate (effective)

	0.29
	0.29
	0.22
	0.44
	0.56
	0.34

	Transport block CRC (bits)
	24
	24
	24
	24
	24
	24

	Code block CRC size (bits)
	0
	0
	0
	0
	0
	0

	Number of code blocks - C
	1
	1
	1
	1
	1
	1

	Total number of bits per resource unit
	96
	96
	288
	288
	288
	1440

	Total symbols per resource unit
	96
	96
	144
	144
	144
	720

	Channel estimation length (ms) Note 1
	16
	4
	4
	4
	2 (when repetition = 2)
4 (when repetition > 2)
	4

	Note 1:	Channel estimation lengths are included in the table for information only.
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