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---START OF CHANGE 1---
8.5
NB-IoT PUSCH Performance Requirements 
8.5.1
Requirements for NPUSCH Format 1
For the parameters specified in Table 8.5.1-1 the throughput shall be equal to or larger than the fraction of maximum throughput stated in the tables8.5.1-2  at the given SNR.

Table 8.5.1-1 General Test Parameters for NPUSCH Format 1

	Parameter
	unit
	Values

	Carrier bandwidth
	KHz
	180

	Maximum number of HARQ transmissions
	
	4

	RV sequences
	
	RV0 or RV2 [11]

	DMRS group hopping
	
	OFF


Table 8.5.1-2 Minimum requirements for NPUSCH Format 1
	Number of TX antennas
	Number of RX antennas
	Sub-carrier spacing
	Number of tones
	Frequency Offset (Hz)
	Propagation conditions and correlation matrix (Annex B)
	RFC
(Annex A)
	repetition level


	Reference value

	
	
	
	
	
	
	
	
	Fraction of Maximum

Throughput (%)
	SNR (dB)

	1
	2
	3.75KHz
	1
	TBD
	ETU 1Hz Low
	[R.NB-1/R.NB-3]
	1
	70%
	TBD

	
	
	
	
	
	
	
	4
	70%
	TBD

	
	
	
	
	
	
	
	16
	70%
	TBD

	1
	2
	15KHz
	1
	TBD 
	ETU 1Hz Low
	[R.NB-2/R.NB-4]
	4
	70%
	TBD

	
	
	
	
	
	
	
	16
	70%
	TBD

	
	
	
	
	
	
	
	64
	70%
	TBD

	1
	2
	15KHz
	12
	TBD
	ETU 1Hz Low
	R.NB-5
	2
	70%
	TBD

	
	
	
	
	
	
	
	16
	70%
	TBD

	
	
	
	
	
	
	
	64
	70%
	TBD

	1
	2
	15KHz
	6
	TBD
	ETU 1Hz Low
	R.NB-6
	2
	70%
	TBD

	
	
	
	
	
	
	
	16
	70%
	TBD

	
	
	
	
	
	
	
	64
	70%
	TBD

	1
	2
	15KHz
	3
	TBD
	ETU 1Hz Low
	R.NB-7
	2
	70%
	TBD

	
	
	
	
	
	
	
	16
	70%
	TBD

	
	
	
	
	
	
	
	64
	70%
	TBD

	Note 1: The requirements are defined assuming channel estimation lengths are 16ms for 3.75kHz and 4ms for 15kHz sub-carrier spacings respectively.


--- START OF NEXT CHANGE
A.x
Fixed Reference Channels for NPUSCH Format 1

The parameters for the reference measurement channels are specified in Table A.x-1 for NPUSCH with single tone transmission and in Table A.x-2 for NPUSCH with multi-tone transmission.
Table A.x-1 FRC parameters for NPUSCH with single tone transmission
	Reference channel
	R.NB-1
	R.NB-2
	R.NB-3
	R.NB-4

	Sub-carrier spacing (kHz)
	3.75
	15
	3.75
	15

	Number of tone
	1
	1
	1
	1

	Diversity
	No
	No
	No
	No

	Modulation
	BPSK
	BPSK
	QPSK
	QPSK

	IMCS / ITBS
	0 / 0
	0 / 0
	7 / 7
	7 / 7

	Payload size (bits)
	32 
	32
	104
	104

	Allocated resource unit
	2
	2
	1
	1

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

	Code rate (effective)
	0.29
	0.29
	0.67
	0.67

	Transport block CRC (bits)
	24
	24
	24
	24

	Code block CRC size (bits)
	0
	0
	0
	0

	Number of code blocks - C
	1
	1
	1
	1

	Total number of bits per resource unit
	96
	96
	192
	192

	Total symbols per resource unit
	96
	96
	96
	96

	Time for one NPUSCH Tx (ms)
	64
	16
	32
	8


Table A.x-2 FRC parameters for NPUSCH with multi-tone transmission
	Reference channel
	R.NB-5
	R.NB-6
	R.NB-7

	Sub-carrier spacing (kHz)
	15
	15
	15

	Number of tone
	3
	6
	12

	Diversity
	No
	No
	No

	Modulation
	QPSK
	QPSK
	QPSK

	IMCS / ITBS
	3 / 3
	7 / 7
	9 / 9

	Payload size (bits)
	40
	104
	136

	Allocated resource unit
	1
	1
	1

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

	Code rate (effective)
	0.22 
	0.44
	0.56

	Transport block CRC (bits)
	24
	24
	24

	Code block CRC size (bits)
	0
	0
	0

	Number of code blocks - C
	1
	1
	1

	Total number of bits per resource unit
	288
	288
	288

	Total symbols per resource unit
	144
	144
	144

	Time for one NPUSCH Tx (ms)
	4
	2
	1


---END OF CHANGES---
