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<Start of Change 1>
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[bookmark: _Toc58917785][bookmark: _Toc58915604][bookmark: _Toc76544117][bookmark: _Toc74915606][bookmark: _Toc53182937][bookmark: _Toc82536239][bookmark: _Toc37272753][bookmark: _Toc29810455][bookmark: _Toc21102606][bookmark: _Toc45885828][bookmark: _Toc66693654][bookmark: _Toc76114231][bookmark: _Toc36635807]4.8.1	Applicability of test configurations
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 RF repeater or NCR capable of single carrierpassband, and/or multi-carrier band operation in both contiguous and non-contiguous spectrum in single band.
For a repeater or NCR declared to support a single passband within a single band, the test configurations in the second column of table 4.8.1-1 shall be used for testing.
For a repeater or NCR declared to support more than one passband within a single band (D.4) and where the parameters in the manufacture's declaration according to clause 4.6 are identical for all passbands, the test configurations in the third column of table 4.8.1-1 shall be used for testing.
For a repeater or NCR declared to support more than one passband within a single band (D.4) and where the parameters in the manufacture's declaration according to clause 4.6 are not identical for all passbands, the test configurations in the fourth column of table 4.8.1-1 shall be used for testing.
Table 4.8.1-1: Test configurations for a repeater capable of single or multiple passbands in a single band
	Test case
	Single passband repeater
	Multiple passband capable repeater with identical parameters per passband
	Multiple passband capable repeater with different parameters per passband

	Repeater output power
	RTC1
	RTC1
	RTC1, RTC2

	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)
	RTC1
	RTC1
	RTC1, RTC2

	Error Vector Magnitude
	RTC1
	RTC1
	RTC1, RTC2

	Adjacent Channel Leakage power Ratio (ACLR)
	RTC1
	RTC1, RTC2
	RTC1, RTC2

	Cumulative ACLR requirement in non-contiguous spectrum
	-
	RTC2
	RTC2

	Operating band unwanted emissions
	RTC1
 
	RTC1, RTC2

	RTC1, RTC2


	Transmitter spurious emissions
	RTC1
	 RTC1, RTC2
	RTC1, RTC2

	Output intermodulation
	RTC1
	RTC1, RTC2
	RTC1, RTC2

	Input intermodulation
	N/A
	N/A
	N/A

	Adjacent Channel Rejection Ratio (ACRR)
	RTC1
	RTC2
	RTC1, RTC2

	Receiver spurious emissions
	RTC1
	RTC1, RTC2
	RTC1, RTC2



Table 4.8.1-2: Test configurations for a NCR capable of single or multiple passbands in a single band
	Test case
	Single passband NCR
	Multiple passband capable NCR with identical parameters per passband
	Multiple passband capable NCR with different parameters per passband

	NCR output power
	NCRTC1
	NCRTC1
	NCRTC1, NCRTC2

	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
	NCRTC1
	NCRTC1
	NCRTC1, NCRTC2

	Error Vector Magnitude
	NCRTC1
	NCRTC1
	NCRTC1, NCRTC2

	Adjacent Channel Leakage power Ratio (ACLR)
	NCRTC1
	NCRTC1, NCRTC2
	NCRTC1, RTC2

	Cumulative ACLR requirement in non-contiguous spectrum
	-
	NCRTC2
	NCRTC2

	Operating band unwanted emissions
	NCRTC1
	NCRTC1, NCRTC2
	NCRTC1, NCRTC2

	Transmitter spurious emissions
	NCRTC1
	 NCRTC1, NCRTC2
	NCRTC1, NCRTC2

	Input intermodulation
	N/A
	N/A
	N/A

	Adjacent Channel Rejection Ratio (ACRR)
	NCRTC1
	NCRTC2
	NCRTC1, NCRTC2

	Output power dynamics (Note 1)
	SC
	SC
	SC

	Transmitter signal quality (Note 1)
	Tested with Error Vector Magnitude
	Tested with Error Vector Magnitude
	Tested with Error Vector Magnitude

	Reference sensitivity (Note 1)
	SC
	SC
	SC

	Adjacent channel selectivity (Note 1)
	NCRTC1
	NCRTC2
	NCRTC1, INCRTC2

	Reveiver Blocking characteristics (Note 1)
	NCRTC1
	NCRTC2
	NCRTC1, NCRTC2

	Receiver spurious emissions (Note 1)
	NCRTC1
	NCRTC1, NCRTC2
	NCRTC1, NCRTC2


<End of Change 1>
<Start of Change 2>
4.9A	RF channels and test models of NCR
4.9A.1	RF channels
For the single passband or carrier testing many tests in this TS are performed with appropriate frequencies in the bottom, middle and top channels of the supported frequency range of the NCR. These are denoted as RF channels B (bottom), M (middle) and T (top).
Unless otherwise stated, the test shall be performed with a single passband or carrier at each of the RF channels B, M and T.
Many tests in the present document are performed with the maximum NCR RF Bandwidth located at the bottom, middle and top of the supported frequency range in the operating band. These are denoted as BRFBW (bottom), MRFBW (middle) and TRFBW (top).
Unless otherwise stated, the test shall be performed at BRFBW, MRFBW and TRFBW defined as following:
-	BRFBW: maximum NCR RF Bandwidth located at the bottom of the supported frequency range in the operating band.
-	MRFBW: maximum NCR RF Bandwidth located in the middle of the supported frequency range in the operating band.
-	TRFBW: maximum NCR RF Bandwidth located at the top of the supported frequency range in the operating band.
When a test is performed by a test laboratory, the position of B, M and T for single passband or carrier, BRFBW, MRFBW and TRFBW for single band operation, the position of BRFBW_T'RFBW and B'RFBW_TRFBW in the supported operating band combinations shall be specified by the laboratory. The laboratory may consult with operators, the manufacturer or other bodies.
4.9A.2	Test models
4.9A.2.1	General
The following clauses will describe the test models needed for NCR type 2-O.
4.9A.2.2	FR2 test models for NCR type 2-O for DL
FR2 test model in clause 4.9.2.2 in TS 38.141-2 [6] applies to NCR type 2-O as below:
-	NR-FR2-TM1.1 applies to NCRDL-FR2-TM1.1
-	NR-FR2-TM2 applies to NCRDL-FR2-TM2
-	NR-FR2-TM2a applies to NCRDL-FR2-TM2a
-	NR-FR2-TM3.1 applies to NCRDL-FR2-TM3.1
-	NR-FR2-TM3.1a applies to NCRDL-FR2-TM3.1a
4.9A.2.3	FR2 test models for NCR type 2-O for UL
The set-up of physical channels for transmitter tests shall be according to one of the test models (NCRUL-FR2-TM) below. A reference to the applicable test model is made within each test.
The following general parameters are used by all NR test models:
-	Duration is 2 radio frames for TDD (20 ms)
-	The slots are numbered 0 to 102µ – 1 where µ is the numerology corresponding to the subcarrier spacing
-	NRB is the maximum transmission bandwidth configuration seen in table 5.3.2-2 in TS 38.106 [2].
-	Normal CP
-	Virtual resource blocks of localized type
For FR2 TDD, NCR test models are derived based on the uplink/downlink configuration as shown in the table 4.9A.2.3-1 using information element TDD-UL-DL-ConfigCommon as defined in TS 38.331 [z].
Table 4.9A.2.3-1: Configurations of TDD for NCR type 2-O test models 
	Field name
	Value

	referenceSubcarrierSpacing (kHz)
	60
	120

	Periodicity (ms) for dl-UL-TransmissionPeriodicity
	1.25 
	1.25 

	nrofDownlinkSlots
	3
	7

	nrofDownlinkSymbols
	10
	6

	nrofUplinkSlots
	1
	2

	nrofUplinkSymbols
	2
	4



Common physical channel parameters for all FR2 test models are specified in table 4.9A.2.3-2 and table 4.9A.2.3-3 for PUSCH. Specific physical channel parameters for FR2 test models are described in clauses 4.9A.2.3.1 to 4.9A.2.3.3.
Table 4.9A.2.3-2: Common physical channel parameters for NCR type 2-O PUSCH
	Parameter
	Value

	mapping type
	PUSCH mapping type A

	dmrs-TypeA-Position for the first DM-RS symbol
	'pos2'

	dmrs-AdditionalPosition for additional DM-RS symbol(s)
	'pos0'

	dmrs-Type for comb pattern
	Configuration type 1

	maxLength
	1

	Ratio of PUSCH EPRE to DM-RS EPRE
	0 dB

	PTRS configuration and density
	LPT-RS = 4
KPT-RS = 2


	Ratio of PT-RS EPRE to DM-RS EPRE
	0 dB



Table 4.9A.2.3-3: Common physical channel parameters for PUSCH by RNTI for NCR type 2-O test models
	Parameter
	Value

	PUSCH 
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This model shall be used for tests on:
OTA output power (EIRP)-	OTA Repeater output power (TRP)
-	OTA out of band gain
-	OTA Transmit ON/OFF power
-	OTA Unwanted emissions
-	OTA ACLR
-	OTA operating band unwanted emissions
-	OTA transmitter spurious emissions
-	OTA Receiver spurious emissions
-	OTA input intermodulation
-	OTA ACRR
-	OTA transmit ON/OFF power
Common physical channel parameters are defined in clause 4.9A.2.3. Specific physical channel parameters for NCRUL-FR2-TM1.1 are defined in table 4.9A.2.3.1-1.
Table 4.9A.2.3.1-1: Specific physical channel parameters of NCRUL-FR2-TM1.1
	Parameter
	Value

	# of PRBs PUSCH 
	NRB 

	Modulation PUSCH 
	QPSK
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This model shall be used for tests on:
-	Uplink OTA NCR EVM of single PRB allocation (at lower PSD TX power limit at min power)
-	OTA frequency stability (at lower PSD TX power limit at min power)
-	OTA Frequency error (at lower PSD TX power limit at min power)
Common physical channel parameters are defined in clause 4.9A.2.3. Specific physical channel parameters for NCRUL-FR2-TM2 are defined in table 4.9A.2.3.2-1 for 64QAM. For 16QAM and QPSK, specific physical channel parameters for NCRUL-FR2-TM2 are defined in table 4.9A.2.3.2-1 with 64QAM PUSCH PRB replaced with selected modulation order PUSCH PRB according to the corresponding test procedure.
Table 4.9A.2.3.2-1: Specific physical channel parameters of NCRUL-FR2-TM2
	Parameter
	Value

	# of 64QAM PUSCH PRBs 
	1

	Level of boosting (dB) 
	0

	Location of 64QAM PRB
		Slot
	RB
	n

	3n
	0
	

	3n+1
	
	

	3n+2
	
	




	# of PUSCH PRBs which are not allocated
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This model shall be used for tests on:
-	Uplink OTA NCR EVM of single PRB allocation (at lower PSD TX power limit at min power)
-	OTA frequency stability (at lower PSD TX power limit at min power)
-	OTA Frequency error (at lower PSD TX power limit at min power)
Common physical channel parameters are defined in clause 4.9A.2.3. Specific physical channel parameters for NCRUL-FR2-TM2a are defined in table 4.9A.2.3.2-1 with all 64QAM PUSCH PRBs replaced by 256QAM PUSCH PRBs.
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This model shall be used for tests on:
-	OTA Output power dynamics
-	OTA Total power dynamic range (upper TX PSD power limit at max power with all 64QAM PRBs allocated)
-	OTA Transmitted signal quality
-	OTA Frequency error (at max power)
-	OTA EVM for modulation (at max power)
Common physical channel parameters are defined in clause 4.9A.2.3. Specific physical channel parameters for NCRUL-FR2-TM3.1 are defined in table 4.9A.2.3.1-1 with all QPSK PUSCH PRBs replaced with selected modulation order PUSCH PRBs according to the corresponding test procedure. 
[bookmark: _Toc75333945][bookmark: _Toc75508137][bookmark: _Toc75815876][bookmark: _Toc82429490][bookmark: _Toc76541034][bookmark: _Toc76541601][bookmark: _Toc155272583][bookmark: _Toc98754067][bookmark: _Toc106174298][bookmark: _Toc89939741][bookmark: _Toc106175074][bookmark: _Toc130392555][bookmark: _Toc130393124][bookmark: _Toc137558606][bookmark: _Toc138863568][bookmark: _Toc145533025]4.9A.2.3.4	FR2 test model 3.1a (NCRUL-FR2-TM3.1a)
This model shall be used for tests on:
-	OTA Output power dynamics
-	OTA Total power dynamic range (upper TX PSD power limit at max power with all 256QAM PRBs allocated)
-	OTA Transmitted signal quality
-	OTA Frequency stability (at max power)
-	OTA Frequency error (at max power)
-	EVM for 256QAM modulation (at max power)
Common physical channel parameters are defined in clause 4.9A.2.3. Specific physical channel parameters for NCRUL-FR2-TM3.1a shall be defined in table 4.9A.2.3.1-1 with all QPSK PUSCH PRBs replaced by 256QAM.
[bookmark: _Toc82429491][bookmark: _Toc106175075][bookmark: _Toc89939742][bookmark: _Toc98754068][bookmark: _Toc76541035][bookmark: _Toc130392556][bookmark: _Toc76541602][bookmark: _Toc130393125][bookmark: _Toc75815877][bookmark: _Toc75508138][bookmark: _Toc106174299][bookmark: _Toc75333946][bookmark: _Toc137558607][bookmark: _Toc155272584][bookmark: _Toc145533026][bookmark: _Toc138863569]4.9A.2.4	Data content of physical channels and signals for NCRUL-FR2-TM
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Randomisation of the data content is obtained by utilizing a PN sequence generator and the length-31 Gold sequence scrambling of TS 38.211 [7], clause 5.2.1 which is invoked by all physical channels prior to modulation and mapping to the RE grid. 
Initialization of the scrambler and RE-mappers as defined in TS 38.211 [7] use the following additional parameters:
-	 
-	q = 0 (single code word)
-	Rank 1, single layer
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-	Generate the required amount of bits from the output of the PN23 sequence generator [28]. The PN sequence generator is initialized with a starting seed of "all ones" in the first allocated slot of each frame. The PN sequence is continuous over the slot boundaries.
-	Perform user specific scrambling according to TS 38.211 [7], clause 6.3.1.1.
-	
-	Perform modulation of the scrambled bits with the modulation scheme defined for each user according to TS 38.211 [7], clause 6.3.1.3.
-	Perform mapping of the complex-valued symbols to layer according to TS 38.211 [7], clause 6.3.1.3. 
-	Perform PDSCH mapping type A according to TS 38.211 [7].
-	DM-RS sequence generation according to TS 38.211 [7], clause 6.4.1.1.1 where l is the OFDM symbol number within the slot with symbols indicated by table 4.9.2.2-3.
-	
-	
-	DM-RS mapping according to TS 38.211 [7], clause 6.4.1.1.3 with parameters listed in table 4.9.2.2-3.
-	For NCRUL-FR2-TM PT-RS sequence generation according to TS 38.211 [7], clause 6.4.1.2.1, with parameters listed in table 4.9.2.2-3.
-	For NCRUL-FR2-TM PT-RS mapping according to TS 38.211 [7], clause 6.4.1.2.2, with parameters listed in table 4.9.2.2-3.

<End of Change 2>
<Start of Change 3>
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A spectrum allocation where a repeater or NCR operates can either be contiguous or non-contiguous. Unless otherwise stated, the requirements in the present specification apply for repeater or NCR configured for both contiguous spectrum operation and non-contiguous spectrum operation.
For repeater or NCR operation in non-contiguous spectrum, some requirements apply both at the repeater or NCR passband edges and inside the sub-block gaps. For each such requirement, it is stated how the limits apply relative to the repeater or NCR passband edges and the sub-block edges respectively.
<End of Change 3>
<Start of Change 4>
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Radiated requirements are stated in terms of electromagnetic characteristics (e.g. EIRP) at certain angles with respect to the repeater or NCR. To be able to declare radiated characteristics part of radiated requirements a reference coordinate system is required. The reference coordinate system should be associated to an identifiable physical feature on the repeater or NCR enclosure. The location of the origin and the orientation of the reference coordinate system are for the repeater or NCR manufacturer to declare.
The reference coordinate system is created of a Cartesian coordinate system with rectangular axis (x, y, z) and spherical angles () as showed in figure 4.12-1.
[image: ]
Figure 4.12-1: Reference coordinate system
is the angle in the x/y plane, between the x-axis and the projection of the radiating vector onto the x/y plane and is defined between -180° and +180°, inclusive.  is the angle between the projection of the vector in the x/y plane and the radiating vector and is defined between -90° and +90°, inclusive. Note that  is defined as positive along the down-tilt angle.
<End of Change 4>
<Start of Change 5>
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[bookmark: startOfAnnexes]For the NR repeater operation in NR operating bands specification, their channel bandwidth configurations, channel spacing and raster, as well as synchronization raster specification, refer to TS 38.106 [2], clause 5 and its relevant clauses.
For the radiated testing purposes in this specification, only FR2-1 operating bands are considered.
<End of Change 5>
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