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==============First change==============
[bookmark: _Toc21018157][bookmark: _Toc29486620][bookmark: _Toc29757310][bookmark: _Toc29758423][bookmark: _Toc35952988][bookmark: _Toc37174988][bookmark: _Toc37176869][bookmark: _Toc45831944][bookmark: _Toc45832669][bookmark: _Toc52547597][bookmark: _Toc61111349][bookmark: _Toc67911379][bookmark: _Toc75185556][bookmark: _Toc76501314][bookmark: _Toc82895368][bookmark: _Toc98570140][bookmark: _Toc115094114][bookmark: _Toc123218137][bookmark: _Toc123219980][bookmark: _Toc124186682][bookmark: _Toc130598555]8.5	Performance requirements for Narrowband IoT
[bookmark: _Toc21018158][bookmark: _Toc29486621][bookmark: _Toc29757311][bookmark: _Toc29758424][bookmark: _Toc35952989][bookmark: _Toc37174989][bookmark: _Toc37176870][bookmark: _Toc45831945][bookmark: _Toc45832670][bookmark: _Toc52547598][bookmark: _Toc61111350][bookmark: _Toc67911380][bookmark: _Toc75185557][bookmark: _Toc76501315][bookmark: _Toc82895369][bookmark: _Toc98570141][bookmark: _Toc115094115][bookmark: _Toc123218138][bookmark: _Toc123219981][bookmark: _Toc124186683][bookmark: _Toc130598556]8.5.1	Performance requirements for NPUSCH format 1
[bookmark: _Toc21018159][bookmark: _Toc29486622][bookmark: _Toc29757312][bookmark: _Toc29758425][bookmark: _Toc35952990][bookmark: _Toc37174990][bookmark: _Toc37176871][bookmark: _Toc45831946][bookmark: _Toc45832671][bookmark: _Toc52547599][bookmark: _Toc61111351][bookmark: _Toc67911381][bookmark: _Toc75185558][bookmark: _Toc76501316][bookmark: _Toc82895370][bookmark: _Toc98570142][bookmark: _Toc115094116][bookmark: _Toc123218139][bookmark: _Toc123219982][bookmark: _Toc124186684][bookmark: _Toc130598557]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 3.75 kHz subcarrier spacing are applicable to the base stations supporting 3.75 kHz subcarrier spacing requirements. The tests for single-subcarrier/multi-subcarrier of 15 kHz subcarrier spacing are applicable to the base stations supporting the number of subcarriers of 15 kHz subcarrier spacing requirements.
The test for 15kHz subcarrier spacing with slot-level length-2 OCC is applicable to the base stations supporting 15kHz subcarrier spacing with slot-level length-2 OCC requirements. The test for 3.75kHz subcarrier spacing with symbol-level length-2 OCC is applicable to the base stations supporting 3.75kHz subcarrier spacing with ymbol-level length-2 OCC 
[bookmark: _Toc21018160][bookmark: _Toc29486623][bookmark: _Toc29757313][bookmark: _Toc29758426][bookmark: _Toc35952991][bookmark: _Toc37174991][bookmark: _Toc37176872][bookmark: _Toc45831947][bookmark: _Toc45832672][bookmark: _Toc52547600][bookmark: _Toc61111352][bookmark: _Toc67911382][bookmark: _Toc75185559][bookmark: _Toc76501317][bookmark: _Toc82895371][bookmark: _Toc98570143][bookmark: _Toc115094117][bookmark: _Toc123218140][bookmark: _Toc123219983][bookmark: _Toc124186685][bookmark: _Toc130598558]8.5.1.2	Minimum Requirement
The minimum requirement is in TS 36.108 [2] clause 8.5.1.
[bookmark: _Toc21018161][bookmark: _Toc29486624][bookmark: _Toc29757314][bookmark: _Toc29758427][bookmark: _Toc35952992][bookmark: _Toc37174992][bookmark: _Toc37176873][bookmark: _Toc45831948][bookmark: _Toc45832673][bookmark: _Toc52547601][bookmark: _Toc61111353][bookmark: _Toc67911383][bookmark: _Toc75185560][bookmark: _Toc76501318][bookmark: _Toc82895372][bookmark: _Toc98570144][bookmark: _Toc115094118][bookmark: _Toc123218141][bookmark: _Toc123219984][bookmark: _Toc124186686][bookmark: _Toc130598559]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.
[bookmark: _Toc21018162][bookmark: _Toc29486625][bookmark: _Toc29757315][bookmark: _Toc29758428][bookmark: _Toc35952993][bookmark: _Toc37174993][bookmark: _Toc37176874][bookmark: _Toc45831949][bookmark: _Toc45832674][bookmark: _Toc52547602][bookmark: _Toc61111354][bookmark: _Toc67911384][bookmark: _Toc75185561][bookmark: _Toc76501319][bookmark: _Toc82895373][bookmark: _Toc98570145][bookmark: _Toc115094119][bookmark: _Toc123218142][bookmark: _Toc123219985][bookmark: _Toc124186687][bookmark: _Toc130598560]8.5.1.4	Method of test
[bookmark: _Toc21018163][bookmark: _Toc29486626][bookmark: _Toc29757316][bookmark: _Toc29758429][bookmark: _Toc35952994][bookmark: _Toc37174994][bookmark: _Toc37176875][bookmark: _Toc45831950][bookmark: _Toc45832675][bookmark: _Toc52547603][bookmark: _Toc61111355][bookmark: _Toc67911385][bookmark: _Toc75185562][bookmark: _Toc76501320][bookmark: _Toc82895374][bookmark: _Toc98570146][bookmark: _Toc115094120][bookmark: _Toc123218143][bookmark: _Toc123219986][bookmark: _Toc124186688][bookmark: _Toc130598561]8.5.1.4.1	Initial Conditions
Test environment: Normal, see annex B.
RF channels to be tested: M; see clause 4.9.1.
1)	Connect the SAN tester generating the wanted signal, multipath fading simulators and AWGN generators to all SAN TAB connectors for diversity reception via a combining network as shown in annex D.5.
[bookmark: _Toc21018164][bookmark: _Toc29486627][bookmark: _Toc29757317][bookmark: _Toc29758430][bookmark: _Toc35952995][bookmark: _Toc37174995][bookmark: _Toc37176876][bookmark: _Toc45831951][bookmark: _Toc45832676][bookmark: _Toc52547604][bookmark: _Toc61111356][bookmark: _Toc67911386][bookmark: _Toc75185563][bookmark: _Toc76501321][bookmark: _Toc82895375][bookmark: _Toc98570147][bookmark: _Toc115094121][bookmark: _Toc123218144][bookmark: _Toc123219987][bookmark: _Toc124186689][bookmark: _Toc130598562]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 SAN 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 and table 8.5.1.4.2-3.
Table 8.5.1.4.2-2: Test parameters for testing NPUSCH format 1
	Parameter
	unit
	Value

	Maximum number of HARQ transmissions
	
	4

	RV sequences
	
	RV0, RV2

	Duration of NPUSCH format 1 segment transmission ()
	ms
	256 for 3.75kHz SCS, 16 for 15kHz SCS

	Repetition
	
	4 for 3.75kHz SCS, 16 for 15kHz SCS



Table 8.5.1.4.2-3: Test parameters for testing NPUSCH format 1 with OCC feature
	Parameter
	unit
	Value

	Maximum number of HARQ transmissions
	
	4

	RV sequences
	
	RV0, RV2

	Duration of NPUSCH format 1 segment transmission ()
	ms
	256 for 3.75kHz SCS and 15kHz SCS

	Repetition
	
	2 for 3.75kHz SCS, 8 for 15kHz SCS



3)	The multipath fading emulators shall be configured according to the corresponding channel model defined in annex F.
4)	Adjust the equipment so that required SNR specified in tables 8.5.1.5-1 to 8.5.1.5-43 is achieved at the SAN input.
5)	The signal generator sends a test pattern with the pattern outlined in Figure 8.5.1.4.2-1. The test signal generator sends frames, and the receiver tries to demodulate the content. The frames are sent with certain frequency and gradual time offset per segment as described below in table 8.5.1.4.2-3 and table 8.5.1.4.2-4. The time offset is reset back to zero between segments.
[image: 3485DA75-BDE8-48D2-B041-78E08F81D465]
Figure 8.5.1.4.2-1: Test signal pattern for NPUSCH format 1 demodulation tests
Table 8.5.1.4.2-3: Frequency Offsets for testing NPUSCH format 1
	Cases
	Accumulated Frequency Offset

	Table 8.5.1.5-1
Table 8.5.1.5-3
Table 8.5.1.5-4
	128 Hz

	Table 8.5.1.5-2
	8 Hz



Table 8.5.1.4.2-4: Timing Offsets for testing NPUSCH format 1
	Cases
	Step size Δt

	Table 8.5.1.5-1
Table 8.5.1.5-3
	0.32 us per RU

	Table 8.5.1.5-2
	0.01 us per RU

	Table 8.5.1.5-4
	[0.08] us per RU



6)	For each of the reference channels in table 8.5.1.5-1 to 8.5.1.5-2 applicable for the base station, measure the throughput. For each of the reference channels in table 8.5.1.5-3 to 8.5.1.5-4 applicable for the base station with supporting symbol-level length-2 OCC and slot-level length-2 OCC, repectively , measure the throughput for each UE.
[bookmark: _Toc21018165][bookmark: _Toc29486628][bookmark: _Toc29757318][bookmark: _Toc29758431][bookmark: _Toc35952996][bookmark: _Toc37174996][bookmark: _Toc37176877][bookmark: _Toc45831952][bookmark: _Toc45832677][bookmark: _Toc52547605][bookmark: _Toc61111357][bookmark: _Toc67911387][bookmark: _Toc75185564][bookmark: _Toc76501322][bookmark: _Toc82895376][bookmark: _Toc98570148][bookmark: _Toc115094122][bookmark: _Toc123218145][bookmark: _Toc123219988][bookmark: _Toc124186690][bookmark: _Toc130598563]8.5.1.5	Test Requirement
The throughput measured according to clause 8.5.1.4.2 shall not be below the limits for the SNR levels specified in table 8.5.1.5-1 for 3.75 kHz subcarrier spacing tests and not be below the limits for the SNR levels specified in table 8.5.1.5-2 for 15kHz subcarrier spacing with the supported number of subcarrier tests.
The throughput measured for each UE according to clause 8.5.1.4.2 shall not below the limitdn for the SNR levels specified in table 8.5.1.5-3 for 3.75 kHz subcarrier spacing with suppoting symbol-level length-2 OCCtests and not be below the limits for the SNR levels specified in table 8.5.1.5-4 for 15kKHz subcarrier spacing with supporting slot-level length-2 OCCtests.

Table 8.5.1.5-1 Required SNR for NPUSCH format 1 test, 200 kHz channel bandwidth, 3.75 kHz subcarrier spacing, 1Tx
	Number of TX antennas
	Number of RX antennas
	Subcarrier spacing
	Number of allocated subcarriers
	Propagation conditions (annex F)
	FRC
(annex A)
	Repetition number
	Fraction of  maximum throughput
	SNR
(dB)

	1
	1
	3.75 kHz
	1
	NTN-TDLA100-1
	A16-1
	4
	70%
	-1.4

	1
	1
	3.75 kHz
	1
	NTN-TDLC5-1
	A16-1
	4
	70%
	-3.0

	1
	2
	3.75 kHz
	1
	NTN-TDLA100-1
	A16-1
	4
	70%
	-4.8

	1
	2
	3.75 kHz
	1
	NTN-TDLC5-1
	A16-1
	4
	70%
	-5.9



Table 8.5.1.5-2 Required SNR for NPUSCH format 1 test, 200 kHz channel bandwidth, 15 kHz SCS, multiple subcarriers, 1Tx
	Number of TX antennas
	Number of RX antennas
	Subcarrier spacing
	Number of allocated subcarriers
	Propagation conditions (Annex F)
	FRC
(annex A)
	Repetition number
	Fraction of  maximum throughput
	SNR
(dB)

	1
	1
	15kHz
	12
	NTN-TDLA100-1
	A16-2
	16
	70%
	-2.6

	1
	1
	15kHz
	12
	NTN-TDLC5-1
	A16-2
	16
	70%
	-3.4

	1
	2
	15kHz
	12
	NTN-TDLA100-1
	A16-2
	16
	70%
	-6.5

	1
	2
	15kHz
	12
	NTN-TDLC5-1
	A16-2
	16
	70%
	-7.2



Table 8.5.1.5-3 Required SNR for NPUSCH format 1 test, 200 kHz channel bandwidth, 3.75 kHz SCS, symbol-level length-2 OCC, single subcarrier, 1Tx
	Number of TX antennas
	Number of RX antennas
	Subcarrier spacing
	Number of allocated subcarriers
	Propagation conditions (annex F)
	FRC
(annex A)
	Repetition number
	Fraction of maximum throughput
	Occ Index
	SNR
(dB)

	1
	1
	3.75 kHz
	1
	NTN-TDLA100-1
	A16-1
	2
	70%
	0
	TBD

	
	
	
	
	
	
	
	
	1
	TBD

	1
	2
	3.75 kHz
	1
	NTN-TDLA100-1
	A16-1
	2
	70%
	0
	TBD

	
	
	
	
	
	
	
	
	1
	TBD

	Note : The total number of slots in NPUSCH transmission after transmission after OCC is applied Repetition number* OCC length *, where  is number of UL slot and  is the number of RU.



Table 8.5.1.5-4 Required SNR for NPUSCH format 1 test, 200 kHz channel bandwidth, 15 kHz SCS, slot-level length-2OCC, single subcarrier, 1Tx
	Number of TX antennas
	Number of RX antennas
	Subcarrier spacing
	Number of allocated subcarriers
	Propagation conditions (Annex F)
	FRC
(annex A)
	Repetition number
	Fraction of maximum throughput
	OCC sequence index
	SNR
(dB)

	1
	1
	15kHz
	1
	NTN-TDLA100-1
	A16-X
	8
	70%
	0
	TBD

	
	
	
	
	
	
	
	
	1
	TBD

	1
	2
	15kHz
	1
	NTN-TDLA100-1
	A16-X
	8
	70%
	0
	TBD

	
	
	
	
	
	
	
	
	1
	TBD

	Note : The total number of slots in NPUSCH transmission after transmission after OCC is applied Repetition number* OCC length *, where  is number of UL slot and  is the number of RU.



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 C.

==============End of change==============

image1.png
(S —) —

No transmissione No transmissione

NPUSCH format 1 repetitions« NPUSCH format 1 repetitions«




