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Table 4.1.2.2-1: Maximum Test System uncertainty for conducted characteristics tests
	Clause
	Maximum Test System Uncertainty
	Derivation of Test System Uncertainty

	6.2 Repeater output power 
	±0.7 dB, f ≤ 3 GHz
±1.0 dB, 3 GHz < f ≤ 7.125 GHz
	

	6.3 Frequency stability
	±12 Hz
Measurement results of  500 Hz
	

	6.4 Out of band gain
	±0,5 dB, f ≤ 3.0 GHz
±0,8 dB, 3.0 GHz < f ≤ 4.2 GHz
Calibration of test set-up shall be made without DUT in order to achieve the accuracy
	

	6.5.2 ACLR/ CACLR

	BW ≤ 20MHz: ±0.8 dB
BW > 20MHz: ±1.2 dB

Absolute power ±2.0 dB, f ≤ 3 GHz
Absolute power ±2.5 dB, 3 GHz < f ≤ 7.125 GHz 
	

	6.5.3 Operating band unwanted emission

	1,5 dB, f ≤ 3.0 GHz
±1,8 dB, 3.0 GHz < f ≤ 4.2 GHz

The interference from the signal generator ACLR shall be minimum 10 dB below that of a NR repeater according to clause 6.5.2.
	

	6.5.4 Spurious emissions
	In NR and coexistence receive bands:
for results > -60 dBm	±2,0 dB
for results < -60 dBm	±3,0 dB
Outside above range:
emission power;
9 kHz < f 4 GHz		±2,0 dB
4 GHz < f  19 GHz 	±4,0 dB.

The interference from the signal generator ACLR shall be minimum 10 dB below that of a NR repeater according to clause 6.5.2.
	

	6.6 EVM
	1% signal analyser
2% stimulus signal
	

	6.7 Input intermodulation
	±1,2 dB
	Formula: 
RSS CW1 level error, 2 x CW2 level error, and measurement error (using all errors = ±0,5 dB)

	6.8 Output intermodulation
	For operating band unwanted emission:
2,1 dB 
The interference from the signal generator ACLR shall be minimum 10 dB below that of a NR repeater according to clause 6.5.2.

For spurious emission:
In NR and coexistence receive bands:
for results > -60 dBm	±2,0 dB
for results < -60 dBm	±3,0 dB
Outside above range:
emission power;
9 kHz < f 4 GHz 	±2,0 dB;
4GHz < f 19 GHz 	±4,0 dB.

The interference signal must have a spurious emission level at least 10 dB below the spurious levels required in 6.5.4 and 6.5.5.
	Formula: 
RSS 2x Interference signal level error and operating band unwanted emission measurement level error. 
(1 dB interference signal level error is assumed).

	6.9 ACRR
	0,7 dB
	

	6.10.1 Transmit ON/OFF power
	±2.0 dB , f ≤ 3 GHz
±2.5 dB, 3 GHz < f ≤ 7.125 GHz
	

	6.10.1 Transmit OFF power
	N/A
	

	6.11 Output power dynamics
	±0.7 dB, BW ≤ 40MHz
±1.0 dB, 40MHz < f ≤ 100MHz
	

	6.12.1 FrequencFrequency Error Requirements for NCR-MT
	±15 Hz, f ≤ 3.0GHz
±36 Hz, f > 3.0GHz
	

	6.12.2 Transmit Modulation Quality
	± 1%
	

	6.13 Transmitter intermodulation
	The value below applies only to the interfering signal and is unrelated to the measurement uncertainty of the tests in 6.6.3 (ACLR), 6.6.4 (OBUE) and 6.6.5 (spurious emissions) which have to be carried out in the presence of the interferer.

±1.0 dB
	The uncertainty of interferer has double the effect on the result due to the frequency offset

	6.14 Conducted Reference Sensitivity
	±0.7 dB, f ≤ 3 GHz
±1.0 dB, 3 GHz < f ≤ 4.2 GHz
±1.2 dB, 4.2 GHz < f ≤ 6 GHz
	

	6.15 Maximum Input Level
	±0.3 dB
	

	6.16 Adjacent channel selectivity
	±1.4 dB, f ≤ 3 GHz
±1.8 dB, 3 GHz < f ≤ 4.2 GHz
±2.1 dB, 4.2 GHz < f ≤ 6 GHz (NOTE 2)
	

	6.17 Blocking characterisitcs
	General blocking:
±1.6 dB, f ≤ 3 GHz
±2.0 dB, 3 GHz < f ≤ 4.2 GHz
±2.2 dB, 4.2 GHz < f ≤ 6 GHz (NOTE 2)

Narrowband blocking:
±1.4 dB, f ≤ 3 GHz
±1.8 dB, 3 GHz < f ≤ 4.2 GHz
±2.1 dB, 4.2 GHz < f ≤ 6 GHz (NOTE 2)
	

	6.18 Spurious response
	
	

	6.19 Receiver intermodulation characteristics
	±1.8 dB, f ≤ 3.0 GHz
±2.4 dB, 3.0 GHz < f ≤ 4.2 GHz
±3.0 dB, 4.2 GHz < f ≤ 6.0 GHz (NOTE 2)
	

	6.20 Receiver spurious emissions
	30 MHz ≤ f ≤ 4 GHz: ±2.0 dB
4 GHz < f ≤ 19 GHz: ±4.0 dB
19 GHz < f ≤ 26 GHz: ±4.5 dB
	

	NOTE 1:	Unless otherwise noted, only the Test System stimulus error is considered here. The effect of errors in the throughput measurements due to finite test duration is not considered.
NOTE 2:	Test system uncertainty values for 4.2 GHz < f ≤ 6 GHz apply for NCRoperates in licensed spectrum only.
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4.2.1	RF Repeater  
For repeater type 1-C, the requirements are applied at the repeater antenna connector (BS-side connector or UE-side connector) for downlink or uplink for the configuration in normal operating conditions. 
[image: ]
Figure 4.2.1-1: Repeater type 1-C downlink and uplink interface

4.2.2	NCR type 1-C
For NCR type 1-C, the NCR-Fwd RF requirements are applied at the NCR antenna connector (BS-side connector or UE-side connector) for downlink or uplink for the configuration in normal operating conditions.
For NCR type 1-C, the NCR-MT RF requirements are applied at the NCR antenna connector (BS-side connector) for the configuration in normal operating conditions.
[image: C:\Users\10164284\AppData\Local\Microsoft\Windows\INetCache\Content.MSO\309A180C.tmp]	Comment by Nokia: Figure includes one unnecessary parenthesis: Radio Transceiver )
Figure 4.2.2-1: Network controlled repeater type 1-C downlink and uplink interface
NOTE 1:	the NCR-MT and NCR-Fwd may have the same or separate antenna connectors.

4.2.3	NCR type 1-H
For NCR type 1-H, the requirements are defined for two points of reference, signified by radiated requirements and conducted requirements.
For NCR type 1-H, the NCR-Fwd conducted RF requirements are applied at the NCR individual or groups of TAB connectors at the transceiver array boundary (BS-side TAB connector or UE-side TAB connector) for downlink or uplink for the configuration in normal operating conditions.
For NCR type 1-H, the NCR-MT conducted RF requirements are applied at the NCR individual or groups of TAB connectors at the transceiver array boundary (BS-side TAB connector) for the configuration in normal operating conditions.
[image: C:\Users\10164284\AppData\Local\Microsoft\Windows\INetCache\Content.MSO\D7A500AF.tmp]
Figure 4.2.3-1: Network controlled repeater type 1-H downlink and uplink interface
NOTE 1:	the NCR-MT and NCR-Fwd may have the same or separate TAB connectors. 
<Next modified section>
[bookmark: _Toc155781007][bookmark: _Toc155427989][bookmark: _Toc29776]4.3A	NCR classes
[bookmark: _Toc155427990][bookmark: _Toc155781008][bookmark: _Toc29523]4.3A.1	NCR class for downlink
The requirements in this specification apply to downlink Wide Area NCR, downlink Medium Range NCR and downlink Local Area NCR unless otherwise stated. The associated deployment scenarios for each class are exactly the same for repeater with and without connectors.
For NCR type 1-C and type 1-H, NCR downlink classes are defined as indicated below:
-	Wide Area NCR are characterised by requirements derived from Macro Cell scenarios with a NCR to UE minimum distance along the ground equal to 35 m.
-	Medium Range NCR are characterised by requirements derived from Micro Cell scenarios with a NCR to UE minimum distance along the ground equal to 5 m.
-	Local Area NCR are characterised by requirements derived from Pico Cell scenarios with a NCR to UE minimum distance along the ground equal to 2 m or from Femto Cell scenarios.
-	Note: The requirements in this specification for LA NCR type 1-C apply to NCR type 1-C with declared output power less than or equal to LA rated output power limits as in table 6.2.1.1 in TS 38.106 [2].
[bookmark: _Toc155781009][bookmark: _Toc20868][bookmark: _Toc155427991]4.3A.2	NCR class for uplink
The requirements in this specification apply to uplink Wide Area NCR and uplink Local Area NCR unless otherwise stated. The associated deployment scenarios for each class are exactly the same for NCR with and without connectors.
For NCR type 1-C and type 1-H, NCR uplink classes are defined as indicated below:
-	Wide Area NCR are characterised by requirements derived from Macro Cell and/or Micro Cell scenarios.
-	Local Area NCR are characterised by requirements derived from Pico Cell and/or Micro Cell scenarios.
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Some requirements in the present document may only apply in certain regions either as optional requirements, or as mandatory requirements set by local and regional regulation. It is normally not stated in the 3GPP specifications under what exact circumstances the regional requirements apply, since this is defined by local or regional regulation.
Table 4.4-1 lists all requirements in the present specification that may be applied differently in different regions.
<Next modified section>
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	Declaration identifier
	Declaration
	Description
	Applicability

	
	
	
	NCR-Fwd
	NCR-MT

	D.1
	NCR class
	NCR class of the NCR, declared as Wide Area NCR, Medium Range NCR, or Local Area NCR.
	x
	x

	D.2
	Operating bands and passband frequency ranges
	List of NR operating band(s) supported by single-band connector(s) and/or multi-band connector(s) of the NCR and passband frequency range(s) within the operating band(s) that the NCR can operate in. 
Declarations shall be made per antenna connector.
	x
	x

	D.3
	Spurious emission category
	Declare the NCR spurious emission category as either category A or B with respect to the limits for spurious emissions, as defined in Recommendation ITU-R SM.329 [4]. 
	x
	x

	.4
	Additional operating band unwanted emissions
	The manufacturer shall declare whether the NCR under test is intended to operate in geographic areas where the additional operating band unwanted emission limits defined in clause 6.6.4.5.6 apply. (Note 2, Note 3).
	x
	x

	D.5
	Co-existence with other systems
	The manufacturer shall declare whether the NCR under test is intended to operate in geographic areas where one or more of the systems GSM850, GSM900, DCS1800, PCS1900, UTRA FDD, UTRA TDD, E-UTRA, PHS and/or NR operating in another band are deployed. 
	x
	x

	D.6
	Co-location with other base stations, NCRs and IABs
	The manufacturer shall declare whether the NCR under test is intended to operate co-located with Base Stations, NCRs and IABs of one or more of the systems GSM850, GSM900, DCS1800, PCS1900, UTRA FDD, UTRA TDD, E-UTRA and/or NR operating in another band. 
	x
	x

	D.7
	Single band connector or multi-band connector
	Declaration of the single band or multi-band capability of single band connector(s) or multi-band connector(s), declared for every connector.
	x
	x

	D.8
	Other band combination multi-band restrictions
	Declare any other limitations under simultaneous operation in the declared band combinations (D.12) for each multi-band connector which have any impact on the test configuration generation.
Declared for every multi-band connector.
	x
	x

	D.9
	Rated output power per passband (Prated,p,AC)
	Conducted rated output power per passband, per single band connector or multi-band connector.
Declared per supported passband, per antenna connector. (Note 1)
	x
	x

	D.10
	Rated total output power (Prated,t,AC)
	Conducted total rated output power.
Declared per supported operating band, per antenna connector.
For multi-band connectors declared for each supported operating band in each supported band combination. (Note 1)
	x
	x

	D.11
	Rated multi-band total output power, Prated,MB,TABC
	Conducted multi-band rated total output power.
Declared per supported operating band combinations, per multi-band connector. (Note 1)
	x
	x

	D.12
	Operating band combination support
	List of operating bands combinations supported by single-band connector(s) and/or multi-band connector(s) of the NCR. Declared per antenna connector.
	x
	x

	D.13
	Equivalent connectors
	List of antenna connectors which have been declared equivalent.
Equivalent connectors imply that the antenna connector are expected to behave in the same way when presented with identical signals under the same operating conditions. All declarations made for the antenna connector are identical and the transmitter unit and/or receiver unit driving the antenna connector are of identical design.
	x
	x

	D.14
	Connecting network loss range for NCR testing with ancillary RF amplifiers
	Declaration of the range of connecting network losses (in dB) for NCR type 1-C testing with ancillary Tx RF amplifier only, or with Rx RF amplifier only, or with combined Tx/Rx RF amplifiers. (Note 4)
	x
	x

	D.15
	Long delay NCR
	Declared only if the NCR internal delay between the input and output for this NCR does not fit within the TDD transient time. The NCR is intended for situations in which it will not cause interference to other nodes. This is achieved by RF isolation or by reservation of longer guard periods, which degrades frame utilization. The length of NCRs internal delay is declared using this declaration.
	x
	x

	D.16
	Input signal power level for maximum output power
	Declaration of input signal power level required to reach maximum output power. Declared per passband.
	x
	x

	D.17
	NCR radiating direction
	Declaration on whether the NCR is intended to radiate in DL, UL or both. Testing shall be performed only for the direction(s) in which the NCR radiates.
	x
	x

	D.18
	Support of simultaneous Tx of NCR-Fwd and NCR-MT 
	Declaration on whether the NCR support the simultaneous Tx of NCR-Fwd and NCR-MT 
	x
	x

	D.19
	Relationship mapping between input connectors and output connectors for Type 1-H NCR-Fwd
	To declare a set of the input/output pairs and/or groups to indicate the mapping between input-side and output-side TAB connectors. The set of declared input/output pairs and/or groups should include all TAB connectors. 
	x
	

	D.20
	TAB connector RX min cell group
	Declared as a group of TAB connectors to which RX requirements are applied. This declaration corresponds to group of TAB connectors which are responsible for receiving a cell when the NCR type 1-H setting corresponding to the declared minimum number of cells (Ncells) with transmission on all TAB connectors supporting an operating band.
	x
	x

	D.21
	TAB connector TX min cell group
	Declared group of TAB connectors to which TX requirements are applied. This declaration corresponds to group of TAB connectors which are responsible for transmitting a cell when the NCR type 1-H setting corresponding to the declared minimum number of cells (Ncells) with transmission on all TAB connectors supporting an operating band.
	x
	x

	
	
	
	
	

	NOTE 1:	If a NCR is capable of 256QAM operation then up to two rated output power declarations may be made. One declaration is applicable when configured for 256QAM operation, and the other declaration is applicable when not configured for 256QAM operation. If a NCR is not capable of 256QAM operation, only one declaration can be made.
NOTE 2:	If NCR is declared to support Band n20 (D.2), the manufacturer shall declare if the NCR may operate in geographical areas allocated to broadcasting (DTT). Additionally, related declarations of the emission levels and maximum output power shall be declared.
NOTE 3:	If NCR BS is declared to support Band n24 (D.2), the manufacturer shall declare if the NCR may operate in geographical areas where FCC regulations apply. Additionally, related declarations of the emission levels and maximum output power shall be declared.
NOTE 4:	This manufacturer declaration is optional. 



<Next modified section>

[bookmark: _Toc138884585][bookmark: _Toc120613112][bookmark: _Toc74961705][bookmark: _Toc145510993][bookmark: _Toc82595065][bookmark: _Toc66727902][bookmark: _Toc45884328][bookmark: _Toc37272082][bookmark: _Toc75242616][bookmark: _Toc137470192][bookmark: _Toc121820222][bookmark: _Toc76544962][bookmark: _Toc53182351][bookmark: _Toc58860092][bookmark: _Toc29809653][bookmark: _Toc36645028][bookmark: _Toc130560549][bookmark: _Toc21099855][bookmark: _Toc61182589][bookmark: _Toc58862596][bookmark: _Toc124157972][bookmark: _Toc155479230][bookmark: _Toc121756652][bookmark: OLE_LINK357][bookmark: OLE_LINK358][bookmark: OLE_LINK359]4.8.4	Applicability of test configurations for multi-band operation
For a repeater declared to be capable of multi-band operation, the test configuration in table 4.8.4-1 and/or table 4.8.23-1 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 4.8.23-1 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.
For a NCR declared to be capable of multi-band operation, the test configuration in table 4.8.4-2 and/or table 4.8.2-2 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 4.8.4-2 shall be used. In the case where multiple bands are mapped on common single-band connector, the test configuration in table 4.8.2-2 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 4.8.4-2 shall be used.
Table 4.8.4-1: Test configuration for a BS repeater capable of multi-band operation
	BSRepeater test case
	Test configuration 

	
	Common connector
	Separate connectors

	Repeater output power
	RTC1/2 (Note 1), RTC3
	RTC1/2 (Note 1), RTC3

	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 repeaterBS)
	RTC3
	RTC3 

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

	Error Vector Magnitude (Note 8)
	RTC1/2 (Note 1), RTC3
	RTC1/2 (Note 1), RTC3

	Adjacent Channel Leakage power Ratio (ACLR)
	RTC1/2 (Note 1), RTC4 (Note 2)
	RTC1/2 (Note 1, 3), RTC4 (Note 2, 3)

	Cumulative ACLR requirement in non-contiguous spectrum
	RTC2 (Note 1), RTC4 (Note 2)
	RTC2 (Note 1, 3)

	Operating band unwanted emissions
	RTC1/2 (Note 1), RTC4

	RTC1/2 (Note 1, 3), RTC4 (Note 3)

	Transmitter spurious emissions
	RTC1/2 (Note 1), RTC4
	RTC1/2 (Note 1, 3), RTC4 (Note 3)

	Output intermodulation
	RTC1/2 (Note 1)
	RTC1/2 (Note 1, 3)

	Input Intermodulation
	N/A
	N/A

	Adjacent Channel Rejection Ratio
	RTC1/2 (Note 1), RTC4 (Note 2)
	RTC1/2 (Note 1, 3), RTC4 (Note 2, 3)

	Receiver spurious emissions
	RTC1/2 (Note 1), RTC4
	RTC1/2 (Note 1, 3), RTC4 (Note 3)

	Note 1:	RTC1 and/or RTC2 shall be applied in each supported operating band.
Note 2:	RTC4 may be applied for Inter RF Bandwidth gap only.
Note 3:	For single-band operation test, other antenna connector(s) is (are) terminated.




Table 4.8.4-2: Test configuration for a NCR capable of multi-band operation
	NCR test case
	Test configuration 

	
	Common connector
	Separate connectors

	NCR output power
	NCRTC1/2 (Note 1), NCRTC3
	NCRTC1/2 (Note 1), NCRTC3

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

	Out of band gain
	N/A
	N/A

	Transmit ON/OFF power
	NCRTC3
	NCRTC3 

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

	Error Vector Magnitude
	NCRTC1/2 (Note 1), NCRTC3
	NCRTC1/2 (Note 1), NCRTC3

	Adjacent Channel Leakage power Ratio (ACLR)
	NCRTC1/2 (Note 1), NCRTC4 (Note 2)
	NCRTC1/2 (Note 1, 3), NCRTC4 (Note 2, 3)

	Cumulative ACLR requirement in non-contiguous spectrum
	NCRTC2 (Note 1), NCRTC4 (Note 2)
	NCRTC2 (Note 1, 3)

	Operating band unwanted emissions
	NCRTC1/2 (Note 1), NCRTC4
	NCRTC1/2 (Note 1, 3), NCRTC4 (Note 3)

	Transmitter spurious emissions
	NCRTC1/2 (Note 1), NCRTC4
	NCRTC1/2 (Note 1, 3), NCRTC4 (Note 3)

	Output intermodulation
	NCRTC1/2 (Note 1)
	NCRTC1/2 (Note 1, 3)

	Input Intermodulation
	N/A
	N/A

	Adjacent Channel Rejection Ratio
	NCRTC1/2 (Note 1), NCRTC4 (Note 2)
	NCRTC1/2 (Note 1, 3), NCRTC4 (Note 2, 3)

	Receiver spurious emissions
	NCRTC1/2 (Note 1), NCRTC4
	NCRTC1/2 (Note 1, 3), NCRTC4 (Note 3)

	Output power dynamics
	SC
	SC

	Transmitter signal quality
	Tested with Error Vector Magnitude
	Tested with Error Vector Magnitude

	Transmit intermodulation
	NCRTC1
	NCRTC1, NCRTC2

	Reference sensitivity
	SC
	SC

	Adjacent channel selectivity
	NCRTC1
	NCRTC2

	Reveiver Blocking characteristics
	NCRTC1
	NCRTC2

	Reveiver Intermodulation
	NCRTC1
	NCRTC2

	Receiver spurious emissions
	NCRTC1
	NCRTC1, NCRTC2

	Note 1:	NCRTC1 and/or NCRTC2 shall be applied in each supported operating band.
Note 2:	NCRTC4 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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6.2	Repeater output power
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The repeater conducted output power requirements are specified at single-band connector, or at multi-band connector.
The rated passband output power Prated,p,AC of the repeater type 1-C and NCR type 1-C shall be as specified in table 6.2.1-1 and table 6.2.1-2.
Table 6.2.1-1: Repeater type 1-C and NCR-Fwd type 1-C DL transmission classes rated output power limits for repeater classes
	Repeater class
	Prated,p,AC

	Wide Area repeater
	Note 1

	Medium Range repeater
	≤ 38 dBm + X, Note 2

	Local Area repeater
	≤ 24 dBm + X, Note 2

	NOTE 1:	There is no upper limit for the Prated,p,AC rated passband output power of the Wide Area repeater.
NOTE 2:	X = 10*log (ceil (passband bandwidth/20MHz))



Table 6.2.1-2: Repeater type 1-C and NCR-Fwd type 1-C UL transmission classes rated output power limits for repeater classes
	Repeater class
	Prated,p,AC

	Wide Area repeater
	Note 1

	Local Area repeater
	≤ 24 dBm+ X, Note 2

	NOTE 1:	There is no upper limit for the Prated,p,AC rated passband output power of the Wide Area repeater.
NOTE 2:	X = 10*log (ceil (passband bandwidth/20MHz))
NOTE 3:	For joint transmission of NCR-FWD and NCR-MT, Prated,c,sys  shall apply to the total power of NCR-Fwd and NCR-MT.


The rated passband output power of the NCR-Fwd 1-H shall be as specified in table 6.2.1-3 and table 6.2.1-4.
Table 6.2.1-3: NCR-Fwd 1-H DL rated output power limits for NCR classes
	Repeater class
	Prated,c,sys
	Prated,c,TABC

	Wide Area NCR
	(Note 1)
	(Note 1)

	Medium Range NCR
	≤ 38 dBm +10log(NTXU,counted) + X (NOTE 2)
	≤ 38 dBm+ X (NOTE 2)

	Local Area NCR
	≤ 24 dBm +10log(NTXU,counted) + X (NOTE 2)
	≤ 24 dBm+ X (NOTE 2)

	NOTE 1:	There is no upper limit for the Prated,c,sys or Prated,c,TABC of the Wide Area NCR-Fwd.
NOTE 2:	X = 10*log (ceil (passband bandwidth/20MHz))



Table 6.2.1-4: NCR-Fwd 1-H UL rated output power limits for NCR classes
	Repeater class
	Prated,c,sys
	Prated,c,TABC

	Wide Area NCR
	(Note 1)
	(Note 1)

	Local Area NCR
	≤ 24 dBm +10log(NTXU,counted) + X (NOTE 2, 3)
	≤ 24 dBm+ X (NOTE 2)

	NOTE 1:	There is no upper limit for the Prated,c,sys or Prated,c,TABC of the Wide Area NCR.
NOTE 2:	X = 10*log (ceil (passband bandwidth/20MHz))
NOTE 3:	For joint transmission of NCR-FWD and NCR-MT, Prated,c,sys  shall apply to the total power of NCR-Fwd and NCR-MT. 



The rated carrier output power of the NCR-MT type 1-C shall be as specified in table 6.2.1-5.
Table 6.2.1-5: NCR-MT type 1-C UL transmission classes rated output power limits
	Repeater class
	Prated,c,AC

	Wide Area NCR-MT
	(Note)

	Local Area NCR-MT
	≤ 24 dBm

	NOTE 1:	There is no upper limit for the Prated,c,AC rated output power of the Wide Area NCR-MT.
NOTE 2:	For joint transmission of NCR-Fwd and NCR-MT, Prated,c,sys  shall apply to the total power of NCR-Fwd and NCR-MT



The rated carrier output power of the NCR-MT type 1-H shall be as specified in table 6.2.1-6.
Table 6.2.1-6: NCR-MT type 1-H UL transmission classes rated output power limits
	Repeater class
	Prated,c,sys
	Prated,c,TABC

	Wide Area NCR-MT
	(Note 1)
	(Note 1)

	Local Area NCR-MT2,3
	≤ 24 dBm +10log(NTXU,counted)
	≤ 24 dBm

	NOTE 1:	There is no upper limit for the Prated,c,AC rated output power of the Wide Area NCR-MT.
NOTE 2:	LA MT cannot exceed highest power class for that band as specified in TS 38.101-1.
NOTE 3:	NTXU,counted = min(NTXU,active ,4)
NOTE 4:	For joint transmission of NCR-Fwd and NCR-MT, Prated,c,sys  shall apply to the total power of NCR-Fwd and NCR-MT



[bookmark: _Toc58862626][bookmark: _Toc75242646][bookmark: _Toc74961735][bookmark: _Toc21099882][bookmark: _Toc45884358][bookmark: _Toc29809680][bookmark: _Toc76544992][bookmark: _Toc37272112][bookmark: _Toc61182619][bookmark: _Toc89955126][bookmark: _Toc36645058][bookmark: _Toc58860122][bookmark: _Toc53182381][bookmark: _Toc82595095][bookmark: _Toc66727932]The output power limit for the respective repeater classes in tables 6.2.1-1 and, 6.2.1-2, 6.2.1-3 and  6.2.1-4 shall be compared to the rated output power and the declared repeater class. It is not subject to testing.
[bookmark: _Toc121820246][bookmark: _Toc120613136][bookmark: _Toc130560573][bookmark: _Toc138884609][bookmark: _Toc121756676][bookmark: _Toc155479254][bookmark: _Toc137470216][bookmark: _Toc115191163][bookmark: _Toc98773551][bookmark: _Toc124157996][bookmark: _Toc106201310][bookmark: _Toc145511017]6.2.2	Minimum requirement for RF repeater
The minimum requirement applies per single-band connector, or per multi-band connector supporting transmission in the passband.
The minimum requirement for repeater type 1-C is defined for normal and extreme conditions in TS 38.106 [2], clause 6.2.2.
6.2.2A	Minimum requirement for NCR
The minimum requirement applies per single-band connector, or per multi-band connector supporting transmission in the passband.
The minimum requirement for NCR-Fwd is defined for normal and extreme conditions in TS 38.106 [2], clause 6.2.3.1.
The minimum requirement for NCR-MT is defined for normal and extreme conditions in TS 38.106 [2], clause 6.2.3.2.

[bookmark: _Toc138884610][bookmark: _Toc29809681][bookmark: _Toc76544993][bookmark: _Toc124157997][bookmark: _Toc66727933][bookmark: _Toc130560574][bookmark: _Toc106201311][bookmark: _Toc58860123][bookmark: _Toc89955127][bookmark: _Toc36645059][bookmark: _Toc61182620][bookmark: _Toc137470217][bookmark: _Toc74961736][bookmark: _Toc115191164][bookmark: _Toc121820247][bookmark: _Toc120613137][bookmark: _Toc82595096][bookmark: _Toc145511018][bookmark: _Toc98773552][bookmark: _Toc37272113][bookmark: _Toc21099883][bookmark: _Toc155479255][bookmark: _Toc75242647][bookmark: _Toc58862627][bookmark: _Toc45884359][bookmark: _Toc53182382][bookmark: _Toc121756677]6.2.3	Test purpose
The test purpose is to verify that the repeater output power accuracy of the rated passband output power across the frequency range and under normal and extreme conditions is within the limit specified by the minimum requirement in 6.2.2.
[bookmark: _Toc74961737][bookmark: _Toc120613138][bookmark: _Toc137470218][bookmark: _Toc75242648][bookmark: _Toc82595097][bookmark: _Toc121820248][bookmark: _Toc106201312][bookmark: _Toc36645060][bookmark: _Toc58860124][bookmark: _Toc37272114][bookmark: _Toc130560575][bookmark: _Toc138884611][bookmark: _Toc21099884][bookmark: _Toc89955128][bookmark: _Toc124157998][bookmark: _Toc121756678][bookmark: _Toc98773553][bookmark: _Toc58862628][bookmark: _Toc76544994][bookmark: _Toc53182383][bookmark: _Toc61182621][bookmark: _Toc145511019][bookmark: _Toc155479256][bookmark: _Toc29809682][bookmark: _Toc45884360][bookmark: _Toc66727934][bookmark: _Toc115191165]6.2.4	Method of test for RF repeater
[bookmark: _Toc121820249][bookmark: _Toc98773554][bookmark: _Toc137470219][bookmark: _Toc145511020][bookmark: _Toc124157999][bookmark: _Toc121756679][bookmark: _Toc138884612][bookmark: _Toc115191166][bookmark: _Toc89955129][bookmark: _Toc130560576][bookmark: _Toc120613139][bookmark: _Toc155479257][bookmark: _Toc106201313]6.2.4.1	Initial conditions
Test environment:
-	Normal, see annex B.2,
-	Extreme, see annexes B.3 and B.5.
A measurement system set-up is shown in annex x.
RF channels to be tested for single carrier:	B, M and T; see clause 4.9.1.
RF channels positions to be tested for multi-carrier and/or CA:
-	BRFBW, MRFBW and TRFBW for single-band connector(s), see clause 4.9.1.
-	BRFBW_T'RFBW and B'RFBW_TRFBW for multi-band connector(s), see clause 4.9.1.
Under extreme test environment, it is sufficient to test on one NR-ARFCN or one RF bandwidth position, and with one applicable test configuration defined in clauses 4.7 and 4.8. Testing shall be performed under extreme power supply conditions, as defined in annex B.5.
NOTE:	Tests under extreme power supply conditions also test extreme temperatures.
Power levels for repeater type 1-C and NCR type 1-C to be tested:
-	The lowest input power (Pin,p,AC) that produces the rated passband output power (Prated,p,AC).
-	The lowest input power (Pin,p,AC)  that produces the rated passband output power (Prated,p,AC), plus 10 dB.
Power levels for NCR type 1-H to be tested:
-	The lowest input power (Pin,p,TABC) that produces the rated passband output power (Prated,p,TABC).
-	The lowest input power (Pin,p,TABC)  that produces the rated passband output power (Prated,p,TABC), plus 10 dB.

[bookmark: _Toc121756680][bookmark: _Toc115191167][bookmark: _Toc138884613][bookmark: _Toc98773555][bookmark: _Toc155479258][bookmark: _Toc130560577][bookmark: _Toc106201314][bookmark: _Toc124158000][bookmark: _Toc121820250][bookmark: _Toc137470220][bookmark: _Toc89955130][bookmark: _Toc120613140][bookmark: _Toc145511021]6.2.4.2	Procedure for RF repeater
1)	Connect the power measuring equipment to the output single-band connector(s) or to multi-band connector(s) and the signal generator equipment to the input single-band connector(s) or to multi-band connector(s) under test as shown in annex D.1.1. All connectors not under test shall be terminated.
2)	For single carrier set the signal generator to transmit according to the applicable test configuration in clause 4.8 using the corresponding test models or set of physical channels in clause 4.9.2 at power levels to be tested, as in clause 6.2.4.1.
	For a connector under test declared to be capable of multi-carrier and/or CA operation set the connector under test to transmit on all carriers configured using the applicable test configuration and corresponding power setting specified in clauses 4.7 and 4.8 using the corresponding test models or set of physical channels in clause 4.9.2.
3)	Measure the maximum passband output power measured per antenna connector (Pmax,p,AC) for each carrier at each connector under test.
In addition, for multi-band connectors, the following steps shall apply:
4) For a multi-band connectors and single band tests, repeat the steps above per involved operating band where single band test configurations and test models shall apply with no carrier activated in the other operating band.
6.2.4.3	Procedure for NCR
1)	Connect the power measuring equipment to the output single-band connector(s) or to multi-band connector(s) and the signal generator equipment to the input single-band connector(s) or to multi-band connector(s) under test as shown in annex D.1.1. All connectors not under test shall be terminated.
2)	For single carrier set the signal generator to transmit according to the applicable test configuration in clause 4.8 using the corresponding test models or set of physical channels in clause 4.9.2 at power levels to be tested, as in clause 6.2.4.1.
	For a connector under test declared to be capable of multi-carrier and/or CA operation set the connector under test to transmit on all carriers configured using the applicable test configuration and corresponding power setting specified in clauses 4.7 and 4.8 using the corresponding test models or set of physical channels in clause 4.9.2.
3) For NCR-Fwd, measure the maximum passband output power measured per antenna connector (Pmax,p,AC) for NCR type 1-C and per TAB connector (Pmax,p,TABC) for NCR type 1-H for each carrier under test. For NCR-MT, measure the output power per antenna connector (Pmax,p,AC) for NCR type 1-C and per TAB connector (Pmax,p,TABC) for NCR-type 1-H for each carrier under test. 
In addition, for multi-band connectors, the following steps shall apply:
4)	For a multi-band connectors and single band tests, repeat the steps above per involved operating band where single band test configurations and test models shall apply with no carrier activated in the other operating band.
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For each single-band connector or multi-band connector under test, the power measured in clause 6.2.4.2 in step 3 (Pmax,p,AC) shall remain within the values provided in table 6.2.5-1 for normal and extreme test environments, relative to the manufacturer's declared Prated,p,AC for repeater type 1-C (D.9):
Table 6.2.5-1: Test requirements for conducted repeater output power accuracy
	Normal test environment
	Extreme test environment

	f ≤ 3.0 GHz: ± 2.7 dB
	f ≤ 3.0 GHz: ± 3.2 dB

	3.0 GHz < f ≤ 7.125 GHz: ± 3.0 dB
	3.0 GHz < f ≤ 7.125 GHz: ± 3.5 dB


6.2.6	Test requirement for NCR
For each single-band connector or multi-band connector under test, the power measured in clause 6.2.4.3 in step 3 (Pmax,p,AC or Pmax,p,TABC for both NCR-Fwd and NCR-MT) shall remain within the values provided in table 6.2.6-1 for normal and extreme test environments, relative to the manufacturer's declared Prated,p,AC for NCR type 1-C and Prated,p,TABC for NCR type 1-H (D.9):
Table 6.2.6-1: Test requirements for conducted NCRoutput power accuracy
	Normal test environment
	Extreme test environment

	f ≤ 3.0 GHz: ± 2.7 dB
	f ≤ 3.0 GHz: ± 3.2 dB

	3.0 GHz < f ≤ 7.125 GHz: ± 3.0 dB
	3.0 GHz < f ≤ 7.125 GHz: ± 3.5 dB




<End of Change>
image1.png
Dawnlink

=
Lt

—
B85-side Uplink UE-Side
connector connector




image2.png
antenna
connector

Uplink

connedor




image3.png
Mobile Termination(WT)

Lo~
1

UE-side
RIB

BS-side

TaBC




