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<Start of the changes>
[bookmark: _Toc120613071][bookmark: _Toc121756611][bookmark: _Toc121820181][bookmark: _Toc124157931]3.2	Symbols
For the purposes of the present document, the following symbols apply:
BWConfig	Transmission bandwidth configuration, where BWConfig = NRB x SCS x 12
BWNominal	Nominal channel bandwidth
BWPassband	Passband bandwidth
f	Separation between the passband edge frequency and the nominal -3 dB point of the measuring filter closest to the carrier frequency
fmax	f_offsetmax minus half of the bandwidth of the measuring filter
ΔfOBUE	Maximum offset of the operating band unwanted emissions mask from the operating band edge
FDL,low	The lowest frequency of the downlink operating band
FDL,high	The highest frequency of the downlink operating band
FFBWhigh	Highest supported frequency within supported operating band, for which fractional bandwidth support was declared
FFBWlow	Lowest supported frequency within supported operating band, for which fractional bandwidth support was declared
Ffilter	Filter centre frequency
Foffset,high	Frequency offset from FC,high to the upper passband edge
Foffset,low	Frequency offset from FC,low to the lower passband edge
f_offset	Separation between the passband edge frequency and the centre of the measuring 
f_offsetmax	The offset to the frequency ΔfOBUE outside the operating band
FUL,low	The lowest frequency of the uplink operating band
FUL,high	The highest frequency of the uplink operating band
PEM,n50/n75,ind	Declared emission level for Band n50/n75; ind = a, b
Pmax,p,AC	Maximum passband output power measured per antenna connector
Prated,in	Rated pass band input power to the repeater for the test per antenna connector
Prated,p,AC	Rated passband output power per antenna connector
Prated,t,AC	Rated total output power declared per antenna connector
Wgap	Inter passband Bandwidth gap size

<Next change>

[bookmark: _Toc115191080][bookmark: _Toc106201227][bookmark: _Toc98773468][bookmark: _Toc89955045][bookmark: _Toc82595014][bookmark: _Toc76544914][bookmark: _Toc75242568][bookmark: _Toc74961657][bookmark: _Toc66727854][bookmark: _Toc61182541][bookmark: _Toc58862548][bookmark: _Toc58860044][bookmark: _Toc53182303][bookmark: _Toc45884280][bookmark: _Toc37272034][bookmark: _Toc36644980][bookmark: _Toc29809605][bookmark: _Toc21099807][bookmark: _Toc120613078][bookmark: _Toc121756618][bookmark: _Toc121820188][bookmark: _Toc124157938]4.1.2.2	Conducted characteristics measurements
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
	

	6.10.2 Transmitter transient period
	N/A
	



<Next change>

[bookmark: _Toc97737216][bookmark: _Toc120613207][bookmark: _Toc121756751][bookmark: _Toc121820327][bookmark: _Toc124158077]6.7	Input intermodulation
[bookmark: _Toc120613208][bookmark: _Toc121756752][bookmark: _Toc121820328][bookmark: _Toc124158078]6.7.1	Definition and applicability
[bookmark: _Toc120613209][bookmark: _Toc121756753][bookmark: _Toc121820329][bookmark: _Toc124158079]6.7.1.1	General
The input intermodulation is a measure of the capability of the Repeater to inhibit the generation of interference in the passband, in the presence of interfering signals on frequencies other than the passband.
Third and higher order mixing of the two interfering RF signals can produce an interfering signal in the band of the desired channel. Intermodulation response rejection is a measure of the capability of the Repeater to maintain the wanted frequency free of internally created interference.
The measurements shall apply to both uplink and downlink paths of the Repeater, at maximum gain.
[bookmark: _Toc120613210][bookmark: _Toc121756754][bookmark: _Toc121820330][bookmark: _Toc124158080][bookmark: _GoBack]6.7.1.2	Minimum requirements
The minimum requirement is in TS 38.106 [2] clauses 6.7.1.2, 6.7.2.2 and 6.7.3.2.
[bookmark: _Toc120613211][bookmark: _Toc121756755][bookmark: _Toc121820331][bookmark: _Toc124158081]6.7.1.3	Test purpose
The purpose of this test is to verify that the Repeater meets the intermodulation characteristics requirements as specified by the minimum requirements.
[bookmark: _Toc120613212][bookmark: _Toc121756756][bookmark: _Toc121820332][bookmark: _Toc124158082]6.7.1.4	Method of test
[bookmark: _Toc120613213][bookmark: _Toc121756757][bookmark: _Toc121820333][bookmark: _Toc124158083]6.7.1.4.1	Initial conditions
Test environment: normal; see Annex A.2
A measurement system set-up is shown in Annex D.
1)	Set the Repeater to maximum gain.
2)	Connect two signal generators with a combining circuit or one signal generator with the ability to generate several CW carriers to the input.
3)	Connect a spectrum analyser to the output of the Repeater.
[bookmark: _Toc120613214][bookmark: _Toc121756758][bookmark: _Toc121820334][bookmark: _Toc124158084]6.7.1.4.2	Procedure
1)	Adjust the frequency of the input signals, either below or above the passband, so that one carrier, f1, is 1 MHz outside the channel edge frequency of the first or last channel in the passband, and the lowest order intermodulation product from the two carriers is positioned in the centre of the passband.
2)	Measure the increase in output power in the passband when the interferer is applied.
3)	Repeat the measurement for the opposite path of the Repeater.
[bookmark: _Toc120613215][bookmark: _Toc121756759][bookmark: _Toc121820335][bookmark: _Toc124158085]6.7.1.5	Test requirements
[bookmark: _Toc503965107][bookmark: _Toc120613216][bookmark: _Toc121756760][bookmark: _Toc121820336][bookmark: _Toc124158086]6.7.1.5.1	General requirement
The intermodulation performance should be met when the following signals are applied to the NR Repeater:
Table 6.7.1.5.1-1: Input intermodulation requirement
	f1 offset
	Interfering Signal Levels
	Type of signals
	Measurement bandwidth

	1,0 MHz
	-40 dBm
	2 CW carriers
	1 MHz



f1 offset is the offset from the channel edge frequency of the first or last channel in the passband of the closer carrier.
For the parameters specified in Table 6.7.1.5.1-1, the power in the pass band shall not increase by more than [10+TT] dB at the output of the Repeater as measured in the centre of the pass band, compared to the level obtained without interfering signals applied.
[bookmark: _Toc503965108][bookmark: _Toc120613217][bookmark: _Toc121756761][bookmark: _Toc121820337][bookmark: _Toc124158087]6.7.1.5.2	Co-location with BS/Repeater in other systems 
This additional input intermodulation requirement may be applied for the protection of NR repeater receivers when GSM, CDMA, UTRA, E-UTRA, NR BS or repeater operating in a different frequency band are co-located with a NR repeater. 
The following requirement applies for interfering signals depending on the repeaters passband.
This requirement applies to the uplink and downlink of the repeater. If the BS side is declared to meet co-location requirements, then it should meet input intermodulation co-location requirements for the downlink. If the UE side is declared to meet co-location requirements, then it should meet input intermodulation co-location requirements for the uplink.

Table 6.7.1.5.2-1: input intermodulation requirement for NR repeater DL when co-located with BS/repeater in other frequency bands.
	Frequency range of interfering signal
	Interfering signal mean power for repeater with WA UE side (dBm)
	Interfering signal mean power for repeater with MR UE side(dBm)
	Interfering signal mean power for repeater with LA UE side(dBm)
	Type of interfering signals

	Frequency range of co-located BS’s downlink operating band or located repeater’s passband
	+16
	+8
	x (Note 1)
	2 CW carriers

	NOTE 1:	x = -7 dBm for NR repeater co-located with Pico GSM850 or Pico CDMA850
	x = -4 dBm for NR repeater co-located with Pico DCS1800 or Pico PCS1900
	x = -6 dBm for NR repeater co-located with UTRA bands or E-UTRA bands or NR bands
NOTE 2:	The requirement does not apply when the interfering signal falls within the passband.
NOTE 3:	For unsynchronized base stations or repeaters (except in band n46 and n96), special co-location requirements may apply that are not covered by the 3GPP specifications.



Table 6.7.1.5.2-2: input intermodulation requirement for NR repeater UL when co-located with BS/repeater in other frequency bands.
	Frequency range of interfering signal
	Interfering signal mean power for repeater with WA BS side(dBm)
	Interfering signal mean power for repeater with LA BS side(dBm)
	Type of interfering signals

	Frequency range of co-located BS’s downlink operating band or located repeater’s passband
	+16
	Prated,p,AC -30
	2 CW carriers

	NOTE 1:	The requirement does not apply when the interfering signal falls within the passband.
NOTE 2:	For unsynchronized base stations or repeaters (except in band n46 and n96), special co-location requirements may apply that are not covered by the 3GPP specifications.



NOTE 1:	The co-location requirements in Table 6.7.1.5.2-1 and 6.7.1.5.2-2 do not apply when the Repeaters passband frequency range is adjacent to the frequency range of the co-location requirement in the Table 6.7.1.5.2-1 or Table 6.7.1.5.2-2. The current state-of-the-art technology does not allow a single generic solution for co-location with other system on adjacent frequencies for 30dB Repeater-BS minimum coupling loss. However, there are certain site-engineering solutions that can be used. These techniques are addressed in TR 25.942 [15].
NOTE 2:	The Table 6.7.1.5.2-1 and Table 6.7.1.5.2-2 assumes that two operating bands, where the corresponding BS or Repeater transmit and receive frequency ranges would be overlapping, are not deployed in the same geographical area. For such a case of operation with overlapping frequency arrangements in the same geographical area, special co-location requirements may apply that are not covered by the 3GPP specifications.
For the parameters specified in table Table 6.7.1.5.2-1 and 6.7.1.5.2-2, the power in the passband shall not increase with more than [10 + TT] dB B at the output of the repeater as measured in the centre of the passband, compared to the level obtained without interfering signals applied.
[bookmark: _Toc503965109][bookmark: _Toc120613218][bookmark: _Toc121756762][bookmark: _Toc121820338][bookmark: _Toc124158088]6.7.1.5.3	Co-existence with other systems
This input intermodulation existence requirement may be applied for the protection of NR repeater receivers when GSM, CDMA, UTRA, E-UTRA, NR BS or repeater operating in another frequency band co-exist with a NR repeater. 
The intermodulation performance should be met when the signals in Table 6.7.1.5.3-1 are applied to the Repeater:
[bookmark: _Hlk101375236]Table 6.7.1.5.3-1: input intermodulation requirement for NR repeater when co-exist with BS/repeater in other non-overlapping frequency bands
	Frequency range of interfering signal
	Interfering signal mean power (dBm)
	Type of interfering signals
	Measurement bandwidth

	Frequency range of co-existence system operating band
	-15
	2 CW carriers
	1MHz

	NOTE 1:  All the interfering signals should be limited into the frequency ranges that are either X MHz higher than FUL,high or X MHz lower than FUL,low, where X equals to 20MHz when FUL,high - FUL,low is not larger than 200MHz, otherwise X equals to 60MHz 



NOTE 1:	The co-existence requirements in Table 6.7.1.5.3-1 do not apply when the repeaters pass band frequency range is adjacent to the frequency range of the co-existence requirement in the Table 6.7.1.5.3-1. The current state-of-the-art technology does not allow a single generic solution for co-existence.
NOTE 2:	The Table 6.7.1.5.3-1 assumes that two operating bands, where the frequency ranges would be overlapping, are not deployed in the same geographical area. For such a case of operation with overlapping frequency arrangements in the same geographical area, special co-existence requirements may apply that are not covered by the 3GPP specifications.
For the parameters specified in Table 6.7.1.5.3-1, the power in the pass band shall not increase with more than [10 + TT] dB at the output of the repeater as measured in the centre of the pass band, compared to the level obtained without interfering signals applied.
[bookmark: _Toc97737223][bookmark: _Toc120613219][bookmark: _Toc121756763][bookmark: _Toc121820339][bookmark: _Toc124158089]6.8	Output intermodulation
[bookmark: _Toc106094125][bookmark: _Toc97737209][bookmark: _Toc503964276][bookmark: _Toc120613220][bookmark: _Toc121756764][bookmark: _Toc121820340][bookmark: _Toc124158090]6.8.1	Definition and applicability
[bookmark: _Toc106094126][bookmark: _Toc97737210][bookmark: _Toc120613221][bookmark: _Toc121756765][bookmark: _Toc121820341][bookmark: _Toc124158091]6.8.1.1	General
[bookmark: _Toc503965085]The output intermodulation requirement is a measure of the capability of the repeater to inhibit the generation of signals in its non-linear elements caused by presence of the wanted signal and an interfering signal reaching the repeater via the output port. The requirement shall apply during the transmitter ON period and the transmitter transient period.
The requirement shall apply to the uplink and downlink of the Repeater.
For repeater type 1-C, the output intermodulation level is the power of the intermodulation products when an interfering signal is injected into the antenna connector.
[bookmark: _Toc120613222][bookmark: _Toc121756766][bookmark: _Toc121820342][bookmark: _Toc124158092]6.8.1.2	Minimum requirements
The minimum requirement is in TS 38.106 [2] clause 6.8.2.
[bookmark: _Toc503965086][bookmark: _Toc120613223][bookmark: _Toc121756767][bookmark: _Toc121820343][bookmark: _Toc124158093]6.8.1.3	Test purpose
[bookmark: _Toc503965087]The test purpose is to verify the ability of the repeater to restrict the generation of intermodulation products in the presence of a subject signal on the repeater input and output ports, and an interfering signal applied at the repeater output port.
[bookmark: _Toc120613224][bookmark: _Toc121756768][bookmark: _Toc121820344][bookmark: _Toc124158094]6.8.1.4	Method of test
[bookmark: _Toc503965088][bookmark: _Toc120613225][bookmark: _Toc121756769][bookmark: _Toc121820345][bookmark: _Toc124158095]6.8.1.4.1	Initial conditions
Test environment: normal; see Annex A.2
A measurement system set-up is shown in Annex D.
[bookmark: _Toc503965089]1)	Connect a signal generator to the input port of the Repeater (wanted signal). Connect a signal generator to the output port (interfering signal) and make sure the signal generator power is directed to the repeater output port.
2)	Detection mode: True RMS.
[bookmark: _Toc120613226][bookmark: _Toc121756770][bookmark: _Toc121820346][bookmark: _Toc124158096]6.8.1.4.2	Procedure
[bookmark: _Toc503965090]1)	Set the Repeater to maximum gain.
2)	Set the signal generator at the repeater input port (wanted signal) to generate a signal in accordance to test model R-FR1-TM1.1, with a bandwidth as defined in Table 6.8.1.5.1-1, at the level which produce the manufacturer specified maximum output power at maximum gain.
3)	Set the signal generator at the repeater output port (interference signal) to generate a signal in accordance to test model R-FR1-TM1.1, with a bandwidth, level and frequency offset as defined in Table 6.8.1.5.1-1. 
4)	Measure the emission at the specified frequencies with specified measurement bandwidth as described in the test requirements and note that the measured value does not exceed the specified value. Measurements in the band of the interfering signal shall be excluded. The measurements can be limited to the power of all third and fifth order intermodulation products.
5)	Repeat the test from step 3 on until all interfering signal centre frequency offsets in Table 6.8.1.5.1-1 has been tested, but exclude interfering signal frequencies that are outside of the allocated frequency band for NR downlink.
6)	For repeater supporting Band n41 and n90 operation in Japan, repeat the test using wanted and interfering signal parameters as defined in Table 6.8.1.5.2-1.
NOTE:	As a general rule the resolution bandwidth of the measuring equipment should be equal to the measurement bandwidth. However, to improve measurement accuracy, sensitivity and efficiency, the resolution bandwidth can be smaller than the measurement bandwidth. When the resolution bandwidth is smaller than the measurement bandwidth, the result should be integrated over the measurement bandwidth in order to obtain the equivalent noise bandwidth of the measurement bandwidth.
[bookmark: _Toc120613227][bookmark: _Toc121756771][bookmark: _Toc121820347][bookmark: _Toc124158097]6.8.1.5	Test requirements
[bookmark: _Toc120613228][bookmark: _Toc121756772][bookmark: _Toc121820348][bookmark: _Toc124158098]6.8.1.5.1	General requirements
Test requirement shall be met using interfering and wanted signal parameters according to Table 6.8.1.5.1-1
Table 6.8.1.5.1-1: Interfering and wanted signals for the output intermodulation requirement
	Parameter
	Value

	Wanted signal type
	NR signal, filling all supported passbands in the operating band and with sufficient carriers to fill each passband. Minimum defined SCS for the operating band

	Interfering signal type
	NR signal, with the minimum SCS and channel bandwidth defined in the operating band in [2]

	Interfering signal level
	Rated total output power (Prated,t,AC) in the passband – 30 dB

	Interfering signal centre frequency offset from the lower/upper edge of the wanted signal or edge of sub-block inside a sub-block gap
	
, for n=1, 2 and 3 

	NOTE 1:	Interfering signal positions that are partially or completely outside of any downlink operating band of the repeater are excluded from the requirement, unless the interfering signal positions fall within the frequency range of adjacent downlink operating bands in the same geographical area. In case that none of the interfering signal positions fall completely within the frequency range of the downlink operating band, TS 38.115-1 [7] provides further guidance regarding appropriate test requirements. 
NOTE 2:	In Japan, NOTE 1 is not applied in Band n77, n78, n79.



In all measurements, the requirements according to either clause [6.5.3] Operating band unwanted emission (Category A) and the downlink requirements of [6.5.4] Spurious emission (Category A) or [6.5.3] Operating band unwanted emissions (Category B) and the downlink requirements of [6.5.4] Spurious emission (Category B) shall be fulfilled.
[bookmark: _Toc120613229][bookmark: _Toc121756773][bookmark: _Toc121820349][bookmark: _Toc124158099]6.8.1.5.2	Additional requirements
For repeater supporting Band n41 and n90 operation in Japan, the sum of output intermodulation level over all antenna connectors shall not exceed the unwanted emission limits in clauses 6.5 in the presence of an NR interfering signal according to table 6.8.1.5.2-1.
Table 6.8.1.5.2-1: Interfering and wanted signals for the additional output intermodulation requirement for Band n41 and n90
	Parameter
	Value

	Wanted signal
	NR signal (NOTE)

	Interfering signal type
	NR signal of 10 MHz passband bandwidth

	Interfering signal level
	Rated total output power (Prated,t,AC) in the passband – 30 dB

	Interfering signal centre frequency offset from the lower/upper passband centre frequency of the wanted signal 
	± 5 MHz
± 15 MHz
± 25 MHz

	NOTE:	This requirement applies for passband allocated within 2545-2645 MHz.
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