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1. Background
This contribution provides the TP for TS 38.176-1: Test configurations and applicability of requirements. Most of the contents are the same as R4-2106048. Some editorial improvements were conducted.
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4.7.1	General
The test configurations shall be constructed using the methods defined below, subject to the parameters declared by the manufacturer for the supported RF configurations as listed in clause 4.6. The test configurations to use for conformance testing are defined for each supported RF configuration in clauses 4.8.3 and 4.8.4.
The applicable test models for generation of the carrier transmit test signal are defined in clause 4.9.
NOTE:	If required, carriers are shifted to align with the channel raster.
4.7.2	Test signal used to build Test Configurations
The signal's channel bandwidth and subcarrier spacing used to build IAB Test Configurations shall be selected according to table 4.7.2-1.
Table 4.7.2-1: Signal to be used to build IAB TCs
	Operating Band characteristics
	FDL_high – FDL_low <100 MHz
	FDL_high – FDL_low ≥ 100 MHz

	TC signal 
	BWchannel
	10 MHz (Note 1)
	20 MHz (Note 1)

	characteristics
	Subcarrier spacing
	Smallest supported subcarrier spacing

	NOTE 1:	If this channel bandwidth is not supported, the narrowest supported channel bandwidth shall be used.



4.7.3	IABTC1: Contiguous spectrum operation
The purpose of test configuration IABTC1 is to test all IAB requirements excluding CA occupied bandwidth.
For IABTC1 used in receiver tests only the two outermost UL carriers and two outermost DL carriers within each supported operating band need to be generated by the test equipment;
4.7.3.1	IABTC1 generation
IABTC1 shall be constructed on a per band basis using the following method:
-	Declared maximum IAB RF Bandwidth supported for contiguous spectrum operation (D.11) shall be used;
-	Select the IAB carrier to be tested according to 4.7.2 and place it adjacent to the lower IAB RF Bandwidth edge. Place same signals adjacent to the upper IAB RF Bandwidth edge. 
-	For transmitter tests, select as many IAB carriers (according to 4.7.2) that the IAB supports within an operating band and fit in the rest of the declared maximum IAB RF Bandwidth (D.11). Place the carriers adjacent to each other starting from the upper IAB RF Bandwidth edge. The nominal channel spacing defined in TS 38.174 [2], clause 5.4.1 shall apply.
The test configuration should be constructed sequentially on a per band basis for all component carriers of the inter-band CA bands declared to be supported by the IAB and are transmitted using the same TAB connector. All configured component carriers are transmitted simultaneously in the tests where the transmitter should be ON.
4.7.3.2	IABTC1 power allocation
Set the power spectral density of each carrier to the same level so that the sum of the carrier powers equals the rated total output power (Prated,t,AC, or Prated,t,TABC, D.22) for IAB according to the manufacturer's declaration in clause 4.6.
4.7.4	IABTC2: Contiguous CA occupied bandwidth
IABTC2 in this clause is used to test CA occupied bandwidth.
4.7.4.1	IABTC2 generation
The CA specific test configuration should be constructed on a per band basis using the following method:
-	All component carrier combinations supported by the IAB, which have different sum of channel bandwidth of component carrier, shall be tested. For all component carrier combinations which have the same sum of channel bandwidth of component carriers, only one of the component carrier combinations shall be tested.
-	Of all component carrier combinations which have same sum of channel bandwidth of component carrier, select those with the narrowest carrier with the smallest supported subcarrier spacing at the lower IAB RF Bandwidth edge.
-	Of the combinations selected in the previous step, select one with the narrowest carrier with the smallest supported subcarrier spacing at the upper IAB RF Bandwidth edge.
-	If there are multiple combinations fulfilling previous steps, select the one with the smallest number of component carrier.
-	If there are multiple combinations fulfilling previous steps, select the one with the widest carrier with the smallest supported subcarrier spacing being adjacent to the lowest carrier.
-	If there are multiple combinations fulfilling previous steps, select the one with the widest carrier with the smallest supported subcarrier spacing being adjacent to the highest carrier.
-	If there are multiple combinations fulfilling previous steps, select the one with the widest carrier with the smallest supported subcarrier spacing being adjacent to the carrier which has been selected in the previous step.
-	If there are multiple combinations fulfilling previous steps, repeat the previous step until there is only one combination left.
-	The nominal channel spacing defined in TS 38.174 [2], clause 5.4.1 shall apply.
4.7.4.2	IABTC2 power allocation
Set the power spectral density of each carrier to be the same level so that the sum of the carrier powers equals the rated total output power (Prated,t,AC, or Prated,t,TABC, D.22) for IAB according to the manufacturer's declaration in clause 4.6.
4.7.5	IABTC3: Non-contiguous spectrum operation
The purpose of IABTC3 is to test all IAB requirements excluding CA occupied bandwidth.
For IABTC3 used in receiver tests, outermost DL and UL carriers for each sub-block need to be generated by the test equipment; other supported carriers are optional to be generated.
4.7.5.1	IABTC3 generation
IABTC3 is constructed on a per band basis using the following method:
-	The IAB RF Bandwidth shall be the maximum IAB RF Bandwidth supported for non-contiguous spectrum operation (D.11). The IAB RF Bandwidth consists of one sub-block gap and two sub-blocks located at the edges of the declared maximum supported IAB RF Bandwidth (D.11).
-	Select the IAB carrier to be tested according to 4.7.2. Place it adjacent to the upper IAB RF Bandwidth edge and another carrier (as described in 4.7.2) adjacent to the lower IAB RF Bandwidth edge.
-	For single-band operation receiver tests, if the remaining gap is at least 15 MHz (or 60 MHz if channel bandwidth of the carrier to be tested is 20 MHz) plus two times the channel BW used in the previous step and the IAB supports at least 4 carriers, place a carrier of this BW adjacent to each already placed carrier for each sub-block. The nominal channel spacing defined in TS 38.174 [2], clause 5.4.1 shall apply.
-	The sub-block edges adjacent to the sub-block gap shall be determined using the specified Foffset_high and Foffset_low for the carriers adjacent to the sub-block gap.
4.7.5.2	IABTC3 power allocation
Set the power of each carrier to the same level so that the sum of the carrier powers equals the rated total output power (Prated,t,AC, or Prated,t,TABC, D.22) for IAB according to the manufacturer's declaration in clause 4.6.
4.7.6	IABTC4: Multi-band test configuration for full carrier allocation
The purpose of IABTC4 is to test multi-band operation aspects considering maximum supported number of carriers.
4.7.6.1	IABTC4 generation
IABTC4 is based on re-using the previously specified test configurations (IABTC1, IABTC2 and IABTC3) applicable per band involved in multi-band operation. It is constructed using the following method:
-	The IAB RF Bandwidth of each supported operating band shall be the declared maximum IAB RF Bandwidth in multi-band operation (D.12).
-	The number of carriers of each supported operating band shall be the declared maximum number of supported carriers per operating band in multi-band operation (D. 18). Carriers shall be selected according to 4.7.2 and shall first be placed at the outermost edges of the declared maximum Radio Bandwidth. Additional carriers shall next be placed at the IAB RF Bandwidths edges, if possible.
-	The allocated IAB RF Bandwidth of the outermost bands shall be located at the outermost edges of the declared maximum Radio Bandwidth.
-	Each concerned band shall be considered as an independent band and the carrier placement in each band shall be according to IABTC1, where the declared parameters for multi-band operation shall apply. The mirror image of the single-band test configuration shall be used in each alternate band(s) and in the highest band being.
-	If only three carriers are supported, two carriers shall be placed in one band according to the relevant test configuration while the remaining carrier shall be placed at the edge of the maximum Radio Bandwidth in the other band.
-	If the sum of the maximum IAB RF Bandwidths of each supported operating bands is larger than the declared Total RF Bandwidth BWtot (D.13) of transmitter and receiver for the declared band combinations of the IAB, repeat the steps above for test configurations where the IAB RF Bandwidth of one of the operating band shall be reduced so that the Total RF Bandwidth of transmitter and receiver is not exceeded and vice versa.
-	If the sum of the maximum number of supported carriers per operating band in multi-band operation (D.18) is larger than the declared total maximum number of supported carriers in multi-band operation (D. 19), repeat the steps above for test configurations where in each test configuration the number of carriers of one of the operating band shall be reduced so that the total number of supported carriers is not exceeded and vice versa.
4.7.6.2	IABTC4 power allocation
Unless otherwise stated, set the power of each carrier in all supported operating bands to the same power so that the sum of the carrier powers equals the rated total output power (Prated,t,AC or Prated,t,TABC, D.22) according to the manufacturer's declaration.
If the allocated power of a supported operating band(s) exceeds the declared rated total output power of the operating band(s) in multi-band operation, the exceeded part shall, if possible, be reallocated into the other band(s). If the power allocated for a carrier exceeds the rated output power declared for that carrier, the exceeded power shall, if possible, be reallocated into the other carriers.
4.7.7	IABTC5: Multi-band test configuration with high PSD per carrier
The purpose of IABTC5 is to test multi-band operation aspects considering higher PSD cases with reduced number of carriers and non-contiguous operation (if supported) in multi-band mode.
4.7.7.1	IABTC5 generation
IABTC5 is based on re-using the existing test configuration applicable per band involved in multi-band operation. It is constructed using the following method:
-	The IAB RF Bandwidth of each supported operating band shall be the declared maximum IAB RF Bandwidth in multi-band operation (D.12).
-	The allocated IAB RF Bandwidth of the outermost bands shall be located at the outermost edges of the declared Maximum Radio Bandwidth.
-	The maximum number of carriers is limited to two per band. Carriers shall be selected according to 4.7.2 and shall first be placed at the outermost edges of the declared Maximum Radio Bandwidth for outermost bands and at the IAB RF Bandwidths edges for middle band(s) if any. Additional carriers shall next be placed at the IAB RF Bandwidths edges, if possible.
-	Each concerned band shall be considered as an independent band and the carrier placement in each band shall be according to IABTC3, where the declared parameters for multi-band operation shall apply. Narrowest supported NR channel bandwidth and smallest subcarrier spacing shall be used in the test configuration.
-	If only one carrier can be placed for the concerned band(s), the carrier(s) shall be placed at the outermost edges of the declared maximum radio bandwidth for outermost band(s) and at one of the outermost edges of the supported frequency range within the IAB RF Bandwidths for middle band(s) if any.
-	If the sum of the maximum IAB RF Bandwidth of each supported operating bands is larger than the declared Total RF Bandwidth BWtot (D.13) of transmitter and receiver for the declared band combinations of the IAB, repeat the steps above for test configurations where the IAB RF Bandwidth of one of the operating band shall be reduced so that the Total RF Bandwidth BWtot of transmitter and receiver is not exceeded and vice versa.
4.7.7.2	IABTC5 power allocation
Unless otherwise stated, set the power of each carrier in all supported operating bands to the same power so that the sum of the carrier powers equals the total rated output power (Prated,t,AC or Prated,t,TABC, D.22) according to the manufacturer's declaration.
If the allocated power of a supported operating band(s) exceeds the declared rated total output power of the operating band(s) in multi-band operation, the exceeded part shall, if possible, be reallocated into the other band(s). If the power allocated for a carrier exceeds the rated output power declared for that carrier, the exceeded power shall, if possible, be reallocated into the other carriers.
4.8	Applicability of requirements
4.8.1	General
4.8.2	Requirement set applicability
In table 4.8.2-1, the requirement applicability for each requirement set of IAB-DU and IAB-MT is defined. For each requirement, the applicable requirement clause in the specification is identified. Requirements not included in a requirement set is marked not applicable (NA).
Table 4.8.2-1: Requirement set applicability for IAB-DUs and IAB-MTs
	Requirement
	IAB-DU Requirement set
	IAB-MT Requirement set

	Output power
	6.2
	6.2

	Output power dynamics 
	6.3
	6.3

	Transmit ON/OFF power 
	6.4
	6.4

	Transmitted signal quality
	6.5
	6.5

	Occupied bandwidth
	6.6.2
	6.6.2

	ACLR
	6.6.3
	6.6.3

	Operating band unwanted
emissions
	6.6.4
	6.6.4

	Transmitter spurious emissions
	6.6.5
	6.6.5

	Transmitter intermodulation 
	6.7.5
	6.7.5

	Reference sensitivity level
	7.2
	7.2

	Dynamic range 
	7.3
	NA

	In-band selectivity and blocking 
	7.4
	7.4

	Out-of-band blocking 
	7.5
	7.5

	Receiver spurious emissions 
	7.6
	7.6

	Receiver intermodulation
	7.7
	7.7

	In-channel selectivity 
	7.8
	NA

	Performance requirements
	8
	8



4.8.3	Applicability of test configurations for single-band operation
The applicable test configurations are specified in the tables below for each the supported RF configuration, which shall be declared according to clause 4.6. The generation and power allocation for each test configuration is defined in clause 4.7. This clause contains the test configurations for an IAB node capable of single carrier, multi-carrier and/or CA operation in both contiguous and non-contiguous spectrum in single band.
For an IAB node declared to be capable of single carrier operation only (D.16), a single carrier (SC) shall be used for testing.
For an IAB node declared to support multi-carrier and/or CA operation in contiguous spectrum within a single band (D.15-D.16), the test configurations in the second column of table 4.8.3-1 shall be used for testing..
For an IAB node declared to support multi-carrier and/or CA operation in contiguous and non-contiguous spectrum within a single band (D.15-D.16) and where the parameters in the manufacture's declaration according to clause 4.6 are identical for contiguous (C) and non-contiguous (NC) spectrum operation (D.9), the test configurations in the third column of table 4.8.3-1 shall be used for testing..
For an IAB node declared to support multi-carrier and/or CA in operation contiguous and non-contiguous spectrum within a single band (D.15-D.16) and where the parameters in the manufacture's declaration according to clause 4.6 are not identical for contiguous (C) and non-contiguous (NC) spectrum operation (D.9), the test configurations in the fourth column of table 4.8.3-1 shall be used for testing.
Unless otherwise stated, single carrier configuration (SC) tests shall be performed using signal with narrowest supported channel bandwidth and the smallest supported sub-carrier spacing.
Table 4.8.3-1: Test configurations for a IAB capable of multi-carrier and/or CA in a single band
	IAB test case
	Contiguous spectrum capable IAB
	C and NC capable IAB with identical parameters
	C and NC capable IAB with different parameters

	Output power
	IABTC1
	IABTC1
	IABTC1, IABTC3

	RE Power control dynamic range (only applied to IAB-DU)
	Tested with Error Vector Magnitude
	Tested with Error Vector Magnitude
	Tested with Error Vector Magnitude

	Total power dynamic range
	SC
	SC
	SC

	Transmit ON/OFF power (only applied to NR TDD IAB)
	IABTC1
	IABTC1
	IABTC1, IABTC3

	Frequency error
	Tested with Error Vector Magnitude
	Tested with Error Vector Magnitude
	Tested with Error Vector Magnitude

	Error Vector Magnitude
	IABTC1
	IABTC1
	IABTC1, IABTC3

	Time alignment error (only applied to IAB-DU)
	IABTC1
	IABTC1
	IABTC1, IABTC3

	Occupied bandwidth
	SC, IABTC2 (Note 1)
	SC, IABTC2 (Note 1)
	SC, IABTC2 (Note 1)

	Adjacent Channel Leakage power Ratio (ACLR)
	IABTC1
	IABTC3
	IABTC1, IABTC3

	Cumulative ACLR requirement in non-contiguous spectrum
	-
	IABTC3
	IABTC3

	Operating band unwanted emissions
	IABTC1, SC (Note 2)
	IABTC1, IABTC3, SC (Note 2)
	IABTC1, IABTC3, SC (Note 2)

	Transmitter spurious emissions
	IABTC1
	 IABTC3
	IABTC1, IABTC3

	Transmitter intermodulation
	IABTC1
	IABTC1, IABTC3
	IABTC1, IABTC3

	Reference sensitivity level
	SC
	SC
	SC

	Dynamic range
	SC
	SC
	SC

	Adjacent Channel Selectivity (ACS)
	IABTC1
	IABTC3
	IABTC1, IABTC3

	In-band blocking
	IABTC1
	IABTC3
	IABTC1, IABTC3

	Out-of-band blocking
	IABTC1
	IABTC3
	IABTC1, IABTC3

	Receiver spurious emissions
	IABTC1
	IABTC3
	IABTC1, IABTC3

	Receiver intermodulation
	IABTC1
	IABTC3
	IABTC1, IABTC3

	In-channel selectivity  (only applied to IAB-DU)
	SC
	SC
	SC

	Note 1:	IABTC2 is only applicable when contiguous CA is supported.
Note 2:	OBUE SC shall be tested using the widest supported channel bandwidth and the highest supported sub-carrier spacing.



4.8.4	Applicability of test configurations for multi-band operation
For an IAB node declared to be capable of multi-band operation, the test configuration in table 4.8.4-1 and/or table 4.8.3-1 shall be used for testing. In the case where multiple bands are mapped on common multi-band connector, the test configuration in the second column of table 4.8.4-1 shall be used. In the case where multiple bands are mapped on common single-band connector, the test configuration in table 4.8.3-1 shall be used. In the case where multiple bands are mapped on separate single-band connector or multi-band connector, the test configuration in the third column of table 4.8.4-1 shall be used.
Unless otherwise stated, single carrier configuration (SC) tests shall be performed using signal with narrowest supported channel bandwidth and the smallest supported sub-carrier spacing.
Table 4.8.4-1: Test configuration for a IAB capable of multi-band operation
	IAB test case
	Test configuration 

	
	Common connector
	Separate connectors

	Output power
	IABTC1/3 (Note 1), IABTC4
	IABTC1/3 (Note 1), IABTC4

	RE Power control dynamic range (only applied to IAB-DU)
	Tested with Error Vector Magnitude
	Tested with Error Vector Magnitude

	Total power dynamic range
	SC
	SC

	Transmit ON/OFF power (only applied to NR TDD IAB)
	IABTC4
	IABTC4 

	Frequency error
	Tested with Error Vector Magnitude
	Tested with Error Vector Magnitude

	Error Vector Magnitude
	IABTC1/3 (Note 1), IABTC4
	IABTC1/3 (Note 1), IABTC4

	Time alignment error (only applied to IAB-DU)
	IABTC1/3 (Note 1), IABTC5 (Note 2)
	IABTC1/3 (Note 1), IABTC5 (Note 2)

	Occupied bandwidth
	SC, IABTC2 (Note 3)
	SC, IABTC2 (Note 3)

	Adjacent Channel Leakage power Ratio (ACLR)
	IABTC1/3 (Note 1), IABTC5 (Note 4)
	IABTC1/3 (Note 1, 5), IABTC5 (Note 4, 5)

	Cumulative ACLR requirement in non-contiguous spectrum
	IABTC3 (Note 1), IABTC5 (Note 4)
	IABTC3 (Note 1, 5)

	Operating band unwanted emissions
	IABTC1/3 (Note 1), IABTC5, SC (Note 7)
	IABTC1/3 (Note 1, 5), IABTC5 (Note 5),
SC(Note 7)

	Transmitter spurious emissions
	IABTC1/3 (Note 1), IABTC5
	IABTC1/3 (Note 1, 5), IABTC5 (Note 5)

	Transmitter intermodulation
	IABTC1/3 (Note 1)
	IABTC1/3 (Note 1, 5)

	Reference sensitivity level
	SC
	SC

	Dynamic range
	SC
	SC

	Adjacent Channel Selectivity (ACS)
	IABTC5
	IABTC1/3 (Note 1), IABTC5 (Note 6)

	In-band blocking
	IABTC5
	IABTC1/3 (Note 1), IABTC5 (Note 6)

	Out-of-band blocking
	IABTC5
	IABTC1/3 (Note 1), IABTC5 (Note 6)

	Receiver spurious emissions
	IABTC1/3 (Note 1), IABTC5
	IABTC1/3 (Note 1, 5), IABTC5 (Note 5)

	Receiver intermodulation
	IABTC5
	IABTC1/3 (Note 1), IABTC5 (Note 6)

	In-channel selectivity (only applied to IAB-DU)
	SC
	SC

	Note 1:	IABTC1 and/or IABTC3 shall be applied in each supported operating band.
Note 2:	IABTC5 is only applicable when inter-band CA is supported.
Note 3:	IABTC2 is only applicable when contiguous CA is supported.
Note 4:	IABTC5 may be applied for Inter RF Bandwidth gap only.
Note 5:	For single-band operation test, other TAB connector(s) is (are) terminated.
Note 6:	IABTC5 is only applicable for multi-band receiver.
Note 7:	OBUE SC shall be tested using the widest supported channel bandwidth and the highest supported sub-carrier spacing.
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