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Introduction
This document contains a TP for the conducted conformance TR on test configurations and requirement applicability, as agreed in the work split at RAN4#103-e.
In this section, a few issues are highlighted for further discussion and should be resolved in order to finalize the TP.

Naming of test configurations
For the BS, the naming convention for the test configurations is to use the letters “NTC” followed by number. In the initial draft of the repeaters TP, the same convention is used. However the NTCx for the repeater do not correspond directly to the NTCx in the BS spec since the repeater does not use all of the BS NTC. To avoid confusion, it might be preferable to use a different naming in the repeater specification; e.g. RTC.
Proposal 1: RAN4 discuss and clarify whether to use the convention NTC to name test configurations or some alternative (e.g. RTC).

Filling passband up to the maximum supported number of carriers
The BS test configurations place a carrier at the top and bottom of the RF bandwidth and then fills the remainder of the bandwidth with carriers until the maximum number of supported carriers is reached. This may lead to the complete RF bandwidth not being filled.
Since a repeater provides amplification over a passband, there is no concept of a maximum number of supported carriers and hence the BS TC method for allocating carriers cannot be directly applied. 
One method to approach carrier allocation is to assume that there is no limit on the number of carriers, which leads to the passband(s) being filled with test signals. This approach has been implemented in the current draft of the TP. However, during the previous RAN4 meeting a desire was expressed to allocate carriers only at the edges of the passbands in order to increase the PSD close to the edges. If this is the preference, an alternative approach could be to assume a nominal maximum number of carriers.
Proposal 2: RAN4 to clarify what to assume for the maximum number of carriers when allocating carriers within the passband.

NTC2 carrier allocation
NTC2 covers the case of non-contiguous spectrum within the band, which in repeater term means more than one passband. The corresponding BS NTC sets a carrier at the upper end of the RF bandwidth and the lower end of the RF bandwidth. However, it does not set carriers at the upper and lower ends of the sub-blocks (i.e. the upper and lower ends of the passbands within the RF bandwidth). On the other hand, the test applicability suggests use of NTC2 for cumulative ACLR. This would suggest that cumulative ACLR between sub-blocks (passbands) is tested without there being any carriers active (i.e. repeater) at the edges of the sub-block gap, which does not seem to be a suitable test approach.


Proposal 3: RAN4 clarify NTC2 and CACLR TC
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[bookmark: _Toc21099833][bookmark: _Toc29809631][bookmark: _Toc36645006][bookmark: _Toc37272060][bookmark: _Toc45884306][bookmark: _Toc53182329][bookmark: _Toc58860070][bookmark: _Toc58862574][bookmark: _Toc61182567][bookmark: _Toc66727880][bookmark: _Toc74961683][bookmark: _Toc75242594][bookmark: _Toc76544940][bookmark: _Toc82595040]4.7	Test configurations
[bookmark: _Toc21099834][bookmark: _Toc29809632][bookmark: _Toc36645007][bookmark: _Toc37272061][bookmark: _Toc45884307][bookmark: _Toc53182330][bookmark: _Toc58860071][bookmark: _Toc58862575][bookmark: _Toc61182568][bookmark: _Toc66727881][bookmark: _Toc74961684][bookmark: _Toc75242595][bookmark: _Toc76544941][bookmark: _Toc82595041]4.7.1	General
Test configurations in this specification refer to the configuration of test signals from test equipment that are provided to the repeater input.
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.
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The signal's channel bandwidth and subcarrier spacing used to build NR Test Configurations shall be selected according to table 4.7.2-1.
[bookmark: _Ref516750404]Table 4.7.2-1: Signal to be used to build NR repeater TCs
	Operating Band characteristics
	FDL_high – FDL_low or FUL_high – FUL_low <100 MHz (Note 2)
	FDL_high – FDL_low or FUL_high – FUL_low ≥ 100 MHz (Note 2)

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

	characteristics
	Subcarrier spacing
	Smallest supported subcarrier spacing of the operating band

	NOTE 1:	If this channel bandwidth is not supported for the operating band, the narrowest supported channel bandwidth shall be used.
NOTE 2:   Either the DL operating band characteristics or the UL operating band characteristics should be considered (if different) depending on the tested transmission direction.



[bookmark: _Toc21099836][bookmark: _Toc29809634][bookmark: _Toc36645009][bookmark: _Toc37272063][bookmark: _Toc45884309][bookmark: _Toc53182332][bookmark: _Toc58860073][bookmark: _Toc58862577][bookmark: _Toc61182570][bookmark: _Toc66727883][bookmark: _Toc74961686][bookmark: _Toc75242597][bookmark: _Toc76544943][bookmark: _Toc82595043]4.7.3	NRTC1: Contiguous spectrum operation	Comment by Thomas Chapman: Should we change this term for repeater test configurations to avoid confusion for BS (they are generated by test equipment)
The purpose of test configuration NRTC1 is to test all repeater requirements that need an input signal in the passband when there is only one passband per operating band.
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NRTC1 shall be constructed on a per band basis using the following method:
-	Declared maximum passband Bandwidth supported shall be used;
-	Select the carrier to be tested according to 4.7.2 and place it adjacent to the lower passband edge. Place same signal adjacent to the upper passband edge. 
-	For transmitter tests, select as many carriers (according to 4.7.2) that the can be placed within the passband and (D.11). Place the carriers adjacent to each other starting from the upper passband edge. The nominal channel spacing defined in TS 38.104 [x], clause 5.4.1 shall apply.	Comment by Thomas Chapman: The BS spec describes the number of carriers supported. But for a repeater, there is no limit to the number of carriers supported. So should we just fill the repeater passband or set some other criterion ? (We discussed this last meeting, but now for the TC we would need some concept of maximum supported carriers, which is strange for a repeater if it is not the whole passband)
The test configuration should be constructed sequentially on a per band basis using the same antenna connector. All configured component carriers are transmitted simultaneously in the tests where the repeater should be ON.
[bookmark: _Toc21099838][bookmark: _Toc29809636][bookmark: _Toc36645011][bookmark: _Toc37272065][bookmark: _Toc45884311][bookmark: _Toc53182334][bookmark: _Toc58860075][bookmark: _Toc58862579][bookmark: _Toc61182572][bookmark: _Toc66727885][bookmark: _Toc74961688][bookmark: _Toc75242599][bookmark: _Toc76544945][bookmark: _Toc82595045]4.7.3.2	NRTC1 power allocation
Set the power spectral density of each carrier to the same level so that the sum of the carrier powers equals the expected input power to the repeater for the test (i.e., either Prated,in or Prated,in + 10dB) according to the manufacturer's declaration in clause 4.6.
[bookmark: _Toc21099842][bookmark: _Toc29809640][bookmark: _Toc36645015][bookmark: _Toc37272069][bookmark: _Toc45884315][bookmark: _Toc53182338][bookmark: _Toc58860079][bookmark: _Toc58862583][bookmark: _Toc61182576][bookmark: _Toc66727889][bookmark: _Toc74961692][bookmark: _Toc75242603][bookmark: _Toc76544949][bookmark: _Toc82595049]4.7.5	NRTC2: Non-contiguous spectrum operation	Comment by Thomas Chapman: Note that the BS spec has another NRTC2 that is not needed for repeaters. This NRTC2 is based upon the BS NRTC3 (same for other NRTCs, number is decreased by 1)
The purpose of NRTC2 is to test all repeater requirements that need an input signal in the passband when there is more than one passband per operating band..
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NRTC2 is constructed on a per band basis using the following method:
-	The repeater passband bandwidths shall be the maximum passband Bandwidth supported for multiple passbands (D.11). The repeater RF Bandwidth consists of one sub-block gap and two passbands located at the edges of the declared maximum supported repeater RF Bandwidth (D.11).	Comment by Thomas Chapman: This may need some adjustment depending on how declarations are handled
-	Select the carrier to be tested according to 4.7.2. Place it adjacent to the upper repeater RF Bandwidth edge and another carrier (as described in 4.7.2) adjacent to the lower repeater RF Bandwidth edge.	Comment by Thomas Chapman: I don’t think this is quite right. Only two carrier are placed per test, and only at the upper end of the highest passband and the lower end of the lowest passband. 
-	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.
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Set the power of each carrier to the same level so that the sum of the carrier powers equals the expected input power to the repeater for the test (i.e., either Prated,in or Prated,in + 10dB) according to the manufacturer's declaration in clause 4.6.
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The purpose of NRTC3 is to test multi-band operation aspects.
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NRTC3 is based on re-using the previously specified test configurations applicable per band involved in multi-band operation. It is constructed using the following method:
-	The repeater RF Bandwidth of each supported operating band shall be the declared maximum repeater RF Bandwidth in multi-band operation (D.12).
-	The number of carriers of each supported operating band shall be sufficient to fill all of the passbands declared for the operating band (Dxx). Carriers shall be selected according to 4.7.2 and shall first be placed at the outermost edges of the declared repeater Radio Bandwidth. Additional carriers shall next be placed at the repeater RF Bandwidths edges, if possible.	Comment by Thomas Chapman: For discussion; as with other NTCs, there is no criterion for the supportable number of carriers.	Comment by Thomas Chapman: IF there are enough carriers to fill the whole passbands then this is not really relevant
-	The allocated repeater 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 NRTC1, 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.
-	If the sum of the maximum repeater 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 repeater, repeat the steps above for test configurations where the repeater 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.
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4.7.6.2	NRTC3 power allocation
Unless otherwise stated, set the power of each carrier in all supported operating bands to the same level so that the sum of the carrier powers equals the expected input power to the repeater for the test (i.e., either Prated,in or Prated,in + 10dB) according to the manufacturer's declaration in clause 4.6.
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 output allocated for a passband exceeds the rated output power declared for that passband, the exceeded power shall, if possible, be reallocated into the other passbands.
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The purpose of NRTC4 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.
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NRTC4 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 repeater RF Bandwidth of each supported operating band shall be the declared maximum repeater RF Bandwidth in multi-band operation (D.12).
-	The allocated repeater 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 Repeater RF Bandwidths edges for middle band(s) if any. Additional carriers shall next be placed at the Repeater RF Bandwidths edges, if possible.	Comment by Thomas Chapman: Note that a repeater RF bandwidth may contain more than one passband
-	Each concerned band shall be considered as an independent band and the carrier placement in each band shall be according to NRTC3, 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 Base Station RF Bandwidths for middle band(s) if any.
-	If the sum of the maximum repeater RF Bandwidth of each supported operating bands is larger than the declared Total RF Bandwidth BWtot (D.13) of for the declared band combinations of the repeater, repeat the steps above for test configurations where the repeater RF Bandwidth of one of the operating band shall be reduced so that the Total RF Bandwidth BWtot is not exceeded and vice versa.
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Unless otherwise stated, set the power of each carrier in all supported operating bands to the same level so that the sum of the carrier powers equals the expected input power to the repeater for the test (i.e., either Prated,in or Prated,in + 10dB) according to the manufacturer's declaration in clause 4.6.
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 output allocated for a passband exceeds the rated output power declared for that passband, the exceeded power shall, if possible, be reallocated into the other passbands.


[bookmark: _Toc21099851][bookmark: _Toc29809649][bookmark: _Toc36645024][bookmark: _Toc37272078][bookmark: _Toc45884324][bookmark: _Toc53182347][bookmark: _Toc58860088][bookmark: _Toc58862592][bookmark: _Toc61182585][bookmark: _Toc66727898][bookmark: _Toc74961701][bookmark: _Toc75242612][bookmark: _Toc76544958][bookmark: _Toc82595061]4.8	Applicability of requirements
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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 a repeater capable of single carrier, and/or multi-carrier operation in both contiguous and non-contiguous spectrum in single band.
For a repeater declared to support a single passband 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 a repeater declared to support more than one passband 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 a repeater declared to support more than one passband 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.
Table 4.8.3-1: Test configurations for a repeater capable of single or multiple passbands in a single band
	Test case
	Single passband repeater
	Single or multiple passband capable repeater with identical parameters
	Single or multiple passband capable repeater with different parameters

	Repeater output power
	NRTC1
	NRTC1
	NRTC1, NRTC2

	Frequency stability
	Tested with Error Vector Magnitude
	Tested with Error Vector Magnitude
	Tested with Error Vector Magnitude

	Out of band gain
	N/A
	N/A
	N/A

	Transmit ON/OFF power (only applied for NR TDD repeater)
	NRTC1
	NRTC1
	NRTC1, NRTC2

	Error Vector Magnitude
	NRTC1
	NRTC1
	NRTC1, NRTC2

	Adjacent Channel Leakage power Ratio (ACLR)
	NRTC1
	NRTC1, NRTC2
	NRTC1, NRTC2

	Cumulative ACLR requirement in non-contiguous spectrum
	-
	NRTC2	Comment by Thomas Chapman: Current NRTC2 does not work for this and needs some revision
	NRTC2

	Operating band unwanted emissions
	NRTC1
 
	NRTC1, NRTC2

	NRTC1, NRTC2


	Transmitter spurious emissions
	NRTC1
	 NRTC1, NRTC2
	NRTC1, NRTC2

	Output intermodulation
	NRTC1
	NRTC1, NRTC2
	NRTC1, NRTC2

	Input intermodulation
	N/A
	N/A
	N/A

	Adjacent Channel Rejection Ratio (ACRR)
	NRTC1
	NRTC2
	NRTC1, NRTC2

	Receiver spurious emissions
	NRTC1
	NRTC1, NRTC2
	NRTC1, NRTC2
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For a repeater 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.
Table 4.8.4-1: Test configuration for a BS capable of multi-band operation
	BS test case
	Test configuration 

	
	Common connector
	Separate connectors

	Repeater output power
	NRTC1/2 (Note 1), NRTC3
	NRTC1/2 (Note 1), NRTC3

	Frequency stability
	Tested with Error Vector Magnitude
	Tested with Error Vector Magnitude

	Out of band gain
	N/A
	N/A

	Transmit ON/OFF power (only applied for NR TDD BS)
	NRTC3
	NRTC3 

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

	Error Vector Magnitude (Note 8)
	NRTC1/2 (Note 1), NRTC3
	NRTC1/2 (Note 1), NRTC3

	Adjacent Channel Leakage power Ratio (ACLR)
	NRTC1/2 (Note 1), NRTC4 (Note 2)
	NRTC1/2 (Note 1, 3), NRTC4 (Note 2, 3)

	Cumulative ACLR requirement in non-contiguous spectrum
	NRTC2 (Note 1), NRTC4 (Note 2)
	NRTC2 (Note 1, 3)

	Operating band unwanted emissions
	NRTC1/2 (Note 1), NRTC4

	NRTC1/2 (Note 1, 3), NRTC4 (Note 3)

	Transmitter spurious emissions
	NRTC1/2 (Note 1), NRTC4
	NRTC1/2 (Note 1, 3), NRTC4 (Note 3)

	Output intermodulation
	NRTC1/2 (Note 1)
	NRTC1/2 (Note 1, 3)

	Input Intermodulation
	N/A
	N/A

	Adjacent Channel Rejection Ratio
	NRTC1/2 (Note 1), NRTC4 (Note 2)
	NRTC1/2 (Note 1, 3), NRTC4 (Note 2, 3)

	Receiver spurious emissions
	NRTC1/2 (Note 1), NRTC4
	NRTC1/2 (Note 1, 3), NRTC4 (Note 3)

	Note 1:	NRTC1 and/or NRTC2 shall be applied in each supported operating band.
Note 2:	NRTC4 may be applied for Inter RF Bandwidth gap only.
Note 3:	For single-band operation test, other antenna connector(s) is (are) terminated.
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