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<< Start of Change >>
8.5
Performance requirements for Narrowband IoT
8.5.1
Performance requirements for NPUSCH format 1
8.5.1.1
Definition and applicability

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 A. The performance requirements assume HARQ re-transmissions.
The tests for 3.75KHz subcarrier spacing are applicable to the base stations supporting 3.75 kHz subcarrier spacing requirements. The tests for single-subcarrier/multi-subcarrier of 15KHz subcarrier spacing are applicable to the base stations supporting the number of subcarriers of 15 kHz subcarrier spacing requirements.
8.5.1.2
Minimum Requirement

The minimum requirement is in TS 36.104 [2] subclause 8.5.1.

8.5.1.3
Test Purpose

The test shall verify the receiver’s ability to achieve the throughput under multipath fading propagation conditions for a given SNR.

8.5.1.4
Method of test

8.5.1.4.1
Initial Conditions

Test environment:
Normal, see subclause D.2.

RF channels to be tested:
M; see subclause 4.7.

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 I.3.2.

8.5.1.4.2
Procedure

1)
Adjust the AWGN generator, according to the channel bandwidth, defined in Table 8.5.1.4.2-1.

Table 8.5.1.4.2-1: AWGN power level at the BS input

	Channel bandwidth [KHz]
	AWGN power level

	200
	-100.5dBm /180KHz


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 8.5.1.4.2-2.

Table 8.5.1.4.2-2: Test parameters for testing NPUSCH format 2
	Parameter
	unit
	Value

	Maximum number of HARQ transmissions
	
	4

	RV sequences
	
	RV0, RV2


3)
The multipath fading emulators shall be configured according to the corresponding channel model defined in annex B.

4)
Adjust the equipment so that required SNR specified in tables 8.5.1.5-1 to 8.5.1.5-3 is achieved at the BS input.

5)
For each of the reference channels in Table 8.5.1.5-1 to 8.5.1.5-3 applicable for the base station, measure the throughput, according to annex E.

8.5.1.5
Test Requirement

The throughput measured according to subclause 8.5.1.4.2 shall not be below the limits for the SNR levels specified in Table 8.5.1.5-1 for 3.75KHz subcarrier spacing tests, not be below the limits for the SNR levels specified in Table 8.5.1.5-2 for 15KHz subcarrier spacing with single subcarrier tests and not be below the limits for the SNR levels specified in Table 8.5.1.5-3 for 15KHz subcarrier spacing with the supported number of subcarrier tests.

Table 8.5.1.5-1 Required SNR for NPUSCH format 1 test, 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%
	TBD

	
	
	
	
	
	
	16
	70%
	TBD

	
	
	
	
	
	
	64
	70%
	TBD


Table 8.5.1.5-2 Required SNR for NPUSCH format 1 test, 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%
	TBD

	
	
	
	
	
	
	16
	70%
	TBD

	
	
	
	
	
	
	64
	70%
	TBD


Table 8.5.1.5-3 Required SNR for NPUSCH format 1 test, 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%
	TBD

	
	
	
	
	
	
	16
	70%
	TBD

	
	
	
	
	
	
	64
	70%
	TBD

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

	
	
	
	
	
	
	16
	70%
	TBD

	
	
	
	
	
	
	64
	70%
	TBD

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

	
	
	
	
	
	
	16
	70%
	TBD

	
	
	
	
	
	
	64
	70%
	TBD


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 G.
<<Unchanged Sections Skipped>>

A.16
Fixed Reference Channels for NB-IoT NPUSCH format 1

A.16.1 One PRB
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

	Subcarrier spacing (kHz)
	3.75
	15
	15
	15
	15

	Number of allocated subcarriers
	1
	1
	3
	6
	12

	Diversity
	No
	No
	No
	No
	No

	Modulation
	BPSK
	BPSK
	QPSK
	QPSK
	QPSK

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

	Payload size (bits)
	32
	32
	40
	104
	136

	Allocated resource unit
	2
	2
	1
	1
	1

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

	Code rate (effective)

	0.29
	0.29
	0.22
	0.44
	0.56

	Transport block CRC (bits)
	24
	24
	24
	24
	24

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

	Number of code blocks - C
	1
	1
	1
	1
	1

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

	Total symbols per resource unit
	96
	96
	144
	144
	144

	Channel estimation length (ms)
	16
	4
	4
	4
	4 (Note 1)

	Note 1: For repetition level 2 case, use 2ms channel estimation length








