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8.2	IAB-MT Performance requirements
8.2.1	General
8.2.1.1	Scope and definitions
Conducted performance requirements specify the ability of the IAB-MT to correctly demodulate signals in various conditions and configurations. Conducted performance requirements are specified at the TAB connector(s).
Conducted performance requirements for the IAB-MT are specified for the fixed reference channels and the propagation conditions defined in TS 38.174 [2] annex A and annex J, respectively. The requirements only apply to those FRCs that are supported by the IAB-MT.
Unless stated otherwise, performance requirements apply for a single carrier only. Performance requirements for an IAB-MT supporting CA are defined in terms of single carrier requirements.
The SNR used in this clause is specified based on a single carrier and defined as:
SNR = S / N
Where:
S	is the total signal energy in a slot on a single TAB connector.
N	is the noise energy in a bandwidth corresponding to the transmission bandwidth over the duration of a slot.
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8.2.2.1	General
{Editors note: Applicability of requirements to be added }

8.2.2.2	Performance requirements for PDSCH
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The performance requirement of PDSCH 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. 
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8.2.2.2.2	Minimum requirement
The minimum requirement is in TS 38.174 [2] clause 8.2.2.1.2.
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8.2.2.2.3	Test purpose
The test shall verify the receiver's ability to achieve throughput under multipath fading propagation conditions for a given SNR.

8.2.2.2.4	Method of test
8.2.2.2.4.1	Initial conditions
[bookmark: _Toc21100114]Test environment:	Normal, see annex B.2.
RF channels to be tested for single carrier:	M; see clause 4.9.1.
RF channels to be tested for carrier aggregation: MBW Channel CA; see clause 4.9.1.
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1)	Connect the IAB tester generating the wanted signal, multipath fading simulators and AWGN generators to all IAB-MT antenna connectors for diversity reception via a combining network as shown in annex D.x.
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.



[bookmark: _Toc21100115]4)	The multipath fading emulators shall be configured according to the corresponding channel model defined in annex G.
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.


8.2.2.2.5	Test requirement
The throughput measured according to clause 8.2.2.2.4.2 shall not be below the limits for the SNR levels specified in table 8.2.2.2.5-1, 8.2.2.2.5-2, 8.2.2.2.5-3 and 8.2.2.2.5-4.
Table 8.2.2.2.5-1: Minimum performance for Rank 1
	Test num.
	Reference channel
	Bandwidth (MHz) / Subcarrier spacing (kHz)
	Modulation format and code rate
	Propagation condition
	Correlation matrix and antenna configuration
	Reference value

	
	
	
	
	
	
	Fraction of maximum throughput (%)
	SNR (dB)

	1
	M-FR1-A.3.3-1
	40 / 30
	256QAM, 0.82
	TDLA30-10
	2x4, ULA Low
	70
	[22.5]

	2
	M-FR1-A.3.1-1
	40 / 30
	16QAM, 0.48
	TDLA30-10
	2x4, ULA Low
	30
	[-0.1]




Table 8.2.2.2.5-2: Minimum performance for Rank 2
	Test num.
	Reference channel
	Bandwidth (MHz) / Subcarrier spacing (kHz)
	Modulation format and code rate
	Propagation condition
	Correlation matrix and antenna configuration
	Reference value

	
	
	
	
	
	
	Fraction of maximum throughput (%)
	SNR (dB)

	3
	M-FR1-A.3.1-1
	40 / 30
	64QAM, 0.50
	TDLA30-10
	2x4, ULA Low
	70
	[14.6]



Table 8.2.2.2.5-3: Minimum performance for Rank 3
	Test num.
	Reference channel
	Bandwidth (MHz) / Subcarrier spacing (kHz)
	Modulation format and code rate
	Propagation condition
	Correlation matrix and antenna configuration
	Reference value

	
	
	
	
	
	
	Fraction of maximum throughput (%)
	SNR (dB)

	4
	M-FR1-A.3.1-3
	40 / 30
	16QAM, 0.48
	TDLA30-10
	4x4, ULA Low
	70
	[12.4]



Table 8.2.2.2.5-4: Minimum performance for Rank 4
	Test num.
	Reference channel
	Bandwidth (MHz) / Subcarrier spacing (kHz)
	Modulation format and code rate
	Propagation condition
	Correlation matrix and antenna configuration
	Reference value

	
	
	
	
	
	
	Fraction of maximum throughput (%)
	SNR (dB)

	5
	M-FR1-A.3.1-4
	40 / 30
	16QAM, 0.48
	TDLA30-10
	4x4, ULA Low
	70
	[16.4]




8.2.2.3	Performance requirements for PDCCH
8.2.2.3.1	Definition and applicability
The performance requirement of PDCCH is determined by a maximum allowed missed detection rate for a given SNR. The required missed detection rate is expressed for the FRCs listed in annex A. 

8.2.2.3.2	Minimum requirement
The minimum requirement is in TS 38.174 [2] clause 8.2.2.2.

8.2.2.3.3	Test purpose
The test shall verify the receiver's ability to achieve missed detection rate under multipath fading propagation conditions for a given SNR.

8.2.2.3.4	Method of test
8.2.2.3.4.1	Initial conditions
Test environment:	Normal, see annex B.2.
RF channels to be tested for single carrier:	M; see clause 4.9.1.
RF channels to be tested for carrier aggregation: MBW Channel CA; see clause 4.9.1.

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 antenna connectors for diversity reception via a combining network as shown in annex D.x.
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 G.
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.


8.2.2.3.5	Test requirement
For the parameters specified in Table 8.2.2.3.4.2.1-1, the average probability of a missed downlink scheduling grant (Pm-dsg) shall be below the specified value in Table 8.2.2.3.5-1. 
Table 8.2.2.3.5-1: Minimum performance for PDCCH 
	Test number
	Bandwidth (MHz)
	CORESET RB
	CORESET duration
	Aggregation level
	Reference Channel
	Propagation Condition
	Antenna configuration and correlation Matrix
	Reference value

	
	
	
	
	
	
	
	
	Pm-dsg (%)
	SNR (dB)

	1
	40 
	102
	1
	2
	TBC
	TDLA30-10
	1x4 Low
	1
	[2.1]

	2
	40 
	102
	1
	4
	TBC
	TDLA30-10
	1x4 Low
	1
	[-0.9]

	3
	40 
	90
	1
	8
	TBC
	TDLA30-10
	2x4 Low
	1
	[-4.3]




