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7.1	NCR-MT Performance requirements
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[bookmark: _Toc73963095][bookmark: _Toc75260272][bookmark: _Toc75275814][bookmark: _Toc75276325][bookmark: _Toc76541824][bookmark: _Toc82437593][bookmark: _Toc89944959][bookmark: _Toc98753977][bookmark: _Toc106180963][bookmark: _Toc114151008][bookmark: _Toc124151411][bookmark: _Toc124151931][bookmark: _Toc124152451][bookmark: _Toc130396983][bookmark: _Toc130397503][bookmark: _Toc137558607][bookmark: _Toc138862432][bookmark: _Toc145532489]7.1.1.1	Scope and definitions
Conducted performance requirements specify the ability of the NCR-MT to correctly demodulate signals in various conditions and configurations. Conducted performance requirements are specified at the antenna connectors (NCR-MT type 1-C) or TAB connector(s) (NCR type 1-H).
Conducted performance requirements for the NCR-MT are specified for the fixed reference channels and the propagation conditions defined in TS 38.106 [2] annex F and annex G, respectively. 
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 antenna connector or 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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[bookmark: _Toc73963097][bookmark: _Toc75260274][bookmark: _Toc75275816][bookmark: _Toc75276327][bookmark: _Toc76541826][bookmark: _Toc82437595][bookmark: _Toc89944961][bookmark: _Toc98753979][bookmark: _Toc106180965][bookmark: _Toc114151010][bookmark: _Toc124151413][bookmark: _Toc124151933][bookmark: _Toc124152453][bookmark: _Toc130396985][bookmark: _Toc130397505][bookmark: _Toc137558609][bookmark: _Toc138862434][bookmark: _Toc145532491]7.1.2.1	General
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The performance requirement of PDSCH is determined by two means; a minimum required throughput for a given SNR and a minimum SNR at which 1% BLER for the first transmission is achieved. The required throughput is expressed as a fraction of maximum throughput for the FRCs listed in annex F. The throughput performance requirements assume HARQ re-transmissions, whereas the first transmission BLER requirements do not consider HARQ. 
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The minimum requirement is in TS 38.106 [2] clause 8.3.1.
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The test shall verify the receiver’s ability to achieve throughput  and 1st transmission BLER under multipath fading propagation conditions for a given SNR.
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7.1.2.2.4.1	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.
7.1.2.2.4.2	Procedure
1)	Connect the NCR tester generating the wanted signal, multipath fading simulators and AWGN generators to all NCR-MT TAB connectors or antenna connectors  for diversity reception via a combining network as shown in annex D.9 or D.11.
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 F and the test parameters in table 7.1.2.2.4.2-1.
Table 7.1.2.2.4.2-1: 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 38.101-1 [2] for tested channel bandwidth and subcarrier spacing.



4)	The multipath fading emulators shall be configured according to the corresponding channel model defined in annex F.
5)	Adjust the equipment so that required SNR specified in table 81.2.2.5.1-1 is achieved at the IAB-MT input.
6)	For each of the reference channels in table 7.1.2.2.5.1-1 measure the throughput and the 1st transmission BLER.
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The throughput measured according to clause 7.1.2.2.4.2 shall not be below the limits for the SNR levels specified in table 7.1.2.2.5-1.
Table 7.1.2.2.5-1: Minimum performance PDSCH
	Test num.
	Reference channel
	Bandwidth (MHz) / Subcarrier spacing (kHz)
	MCS
	Propagation condition
	Correlation matrix and antenna configuration
	Reference value

	
	
	
	
	
	
	Test metric
	SNR (dB)

	1
	
	10 / 15
	4
	TDLA30-10
	2x2
	70% TPUT
	-0.1 

	2
	
	10 / 15
	4
	TDLA30-10
	2x2
	1% BLER
	5.7

	3
	
	10 / 15
	4
	TDLA30-10
	2x4
	70% TPUT
	-3.1 

	4
	
	10 / 15
	4
	TDLA30-10
	2x4
	1% BLER
	0.9

	5
	
	10 / 15
	13
	TDLA30-10
	2x2
	70% TPUT
	7.6 

	6
	
	10 / 15
	13
	TDLA30-10
	2x2
	1% BLER
	13.7 

	7
	
	10 / 15
	13
	TDLA30-10
	2x4
	70% TPUT
	4.3 

	8
	
	10 / 15
	13
	TDLA30-10
	2x4
	1% BLER
	8.5 

	9
	
	40 / 30
	4
	TDLA30-10
	2x2
	70% TPUT
	-0.2 

	10
	
	40 / 30
	4
	TDLA30-10
	2x2
	1% BLER
	5.1 

	11
	
	40 / 30
	4
	TDLA30-10
	2x4
	70% TPUT
	-3.1 

	12
	
	40 / 30
	4
	TDLA30-10
	2x4
	1% BLER
	0.3 

	13
	
	40 / 30
	13
	TDLA30-10
	2x2
	70% TPUT
	7.6 

	14
	
	40 / 30
	13
	TDLA30-10
	2x2
	1% BLER
	12.7 

	15
	
	40 / 30
	13
	TDLA30-10
	2x4
	70% TPUT
	4.4 

	16
	
	40 / 30
	13
	TDLA30-10
	2x4
	1% BLER
	7.8 
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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 F. 
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The minimum requirement is in TS 38.106 [2] clause 8.3.2.
[bookmark: _Toc73963107][bookmark: _Toc75260284][bookmark: _Toc75275826][bookmark: _Toc75276337][bookmark: _Toc76541836][bookmark: _Toc82437606][bookmark: _Toc89944972][bookmark: _Toc98753990][bookmark: _Toc106180976][bookmark: _Toc114151021][bookmark: _Toc124151424][bookmark: _Toc124151944][bookmark: _Toc124152464][bookmark: _Toc130396996][bookmark: _Toc130397516][bookmark: _Toc137558620][bookmark: _Toc138862445][bookmark: _Toc145532502]7.1.2.3.3	Test purpose
The test shall verify the receiver's ability to achieve missed detection rate under multipath fading propagation conditions for a given SNR.
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7.1.2.3.4.1	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.
7.1.2.3.4.2	Procedure
1)	Connect the NCR tester generating the wanted signal, multipath fading simulators and AWGN generators to all NCR-MT TAB connectors or antenna connectors for diversity reception via a combining network as shown in annex D.9 or D.11.
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 7.1.2.3.4.2-1.
Table 7.1.2.3.4.2-1: 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 F.
5)	Adjust the equipment so that required SNR specified in table 7.1.2.3.5.1-1is achieved at the NCR-MT input.
6)	For each of the reference channels in table 7.1.2.3.5.1-1, applicable for the NCR-MT, measure the missed detection.
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For the parameters specified in Table 7.1.2.3.4.2.1-1, the average probability of a missed downlink scheduling grant (Pm-dsg) shall be below the specified value in Table 7.1.2.3.5-1 for SCS supported by the NCR-MT. 
Table 871.2.3.5-1: 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

	
	
	SCS
	
	
	
	
	
	
	Pm-dsg (%)
	SNR (dB)

	1
	10
	15
	24
	2
	2
	
	TDLA30-10
	1x2
	1
	8.7

	2
	10
	15
	24
	2
	2
	
	TDLA30-10
	1x4
	1
	2.8

	3
	10
	15
	48
	2
	4
	
	TDLA30-10
	1x2
	1
	6.1

	4
	10
	15
	48
	2
	4
	
	TDLA30-10
	1x4
	1
	0.8

	5
	10
	15
	48
	1
	8
	
	TDLA30-10
	2x2
	1
	0.6

	6
	10
	15
	48
	1
	8
	
	TDLA30-10
	2x4
	1
	-1.7

	7
	40
	30
	102
	1
	2
	
	TDLA30-10
	1x2
	1
	7.6

	8
	40
	30
	102
	1
	2
	
	TDLA30-10
	1x4
	1
	2.7

	9
	40
	30
	102
	1
	4
	
	TDLA30-10
	1x2
	1
	5.5

	10
	40
	30
	102
	1
	4
	
	TDLA30-10
	1x4
	1
	1.3

	11
	40
	30
	90
	1
	8
	
	TDLA30-10
	2x2
	1
	0.1

	12
	40
	30
	90
	1
	8
	
	TDLA30-10
	2x4
	1
	-3.3







D.9	NCR-MT type 1-C PDCCH and PDSCH demodulation testing
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Figure D.9-1: Functional set-up for performance requirements for PDSCH and PDCCH transmission on two antenna ports in multipath fading conditions (2 Rx case shown)

NOTE 1:	The feedback could be done as an RF feedback, either using NR channels or using other means, or as a digital feedback. The HARQ Feedback should be error free.
NOTE 2:	In tests performed with signal generators, a synchronization signal may be provided between the NCR-MT node and the signal generator, or a common (e.g., GNSS) source may be provided to both NCR-MT node and the signal generator, to enable correct timing of the wanted signal. The method of synchronization with the TE is left to test implementation.
NOTE 3:	It is left up to implementation how L1/L2 is configured for testing.



D.10 	NCR-MT type 1-C CQI testing
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AWGN Generator

AWGN GeneratorAWGN Generator

NCR tester

Synchronization source (if used see NOTE 1)
RX A 
RX B 

Figure D.10-1: Functional set-up for performance requirements for CQI in static conditions for NCR-MT with Rx diversity (2 Rx case shown)
NOTE 1:	In tests performed with signal generators, a synchronization signal may be provided between the NCR node and the signal generator, or a common (e.g., GNSS) source may be provided to both NCR node and the signal generator, to enable correct timing of the wanted signal. The method of synchronization with the TE is left to test implementation.
NOTE 2:	It is left up to implementation how L1/L2 is configured for testing.



D.11	NCR-MT type 1-H PDCCH and PDSCH demodulation testing
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Figure D.11-1: Functional set-up for performance requirements for PDSCH and PDCCH transmission on two antenna ports in multipath fading conditions (2 Rx case shown)

NOTE 1:	The feedback could be done as an RF feedback, either using NR channels or using other means, or as a digital feedback. The HARQ Feedback should be error free.
NOTE 2:	In tests performed with signal generators, a synchronization signal may be provided between the NCR-MT node and the signal generator, or a common (e.g., GNSS) source may be provided to both NCR-MT node and the signal generator, to enable correct timing of the wanted signal. The method of synchronization with the TE is left to test implementation.
NOTE 3:	It is left up to implementation how L1/L2 is configured for testing.
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Figure D.12-1: Functional set-up for performance requirements for CQI in static conditions for NCR-MT with Rx diversity (2 Rx case shown)
NOTE 1:	In tests performed with signal generators, a synchronization signal may be provided between the NCR node and the signal generator, or a common (e.g., GNSS) source may be provided to both NCR node and the signal generator, to enable correct timing of the wanted signal. The method of synchronization with the TE is left to test implementation.
NOTE 2:	It is left up to implementation how L1/L2 is configured for testing.

