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--------- start of changes -------
[bookmark: _Toc13084305]4.1.2.2	Measurement of transmitter
Table 4.1.2.2-1: Maximum Test System uncertainty for transmitter tests
	Subclause
	Maximum Test System Uncertainty
	Derivation of Test System Uncertainty

	6.2 Base Station output power
	±0.7 dB, f ≤ 3 GHz
±1.0 dB, 3 GHz < f ≤ 6 GHz (Note)
	

	6.3 Output power dynamics
	± 0.4 dB
	

	6.4.1 Transmit ON/OFF power
	±2.0 dB , f ≤ 3 GHz
±2.5 dB, 3 GHz < f ≤ 6 GHz (Note)
	

	6.4.2 Transmitter transient period
	N/A
	

	6.5.1 Frequency error
	± 12 Hz
	

	6.5.2 EVM
	± 1%
	

	6.5.3 Time alignment error
	± 25ns
	

	6.6.2 Occupied bandwidth
	5 MHz, 10 MHz BS Channel BW: ±100 kHz
15 MHz, 20 MHz, 25 MHz, 30 MHz, 40 MHz, 50 MHz BS Channel BW: ±300 kHz
60 MHz, 70 MHz, 80 MHz, 90 MHz, 100 MHz BS Channel BW: ±600 kHz
	

	6.6.3 Adjacent Channel Leakage power Ratio (ACLR)
	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 ≤ 6 GHz (Note)

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

CACLR absolute power ±2.0 dB , f ≤ 3 GHz
CACLR absolute power ±2.5 dB, 3 GHz < f ≤ 6 GHz (Note)
	

	6.6.4 Operating band unwanted emissions
	±1.5 dB, f ≤ 3 GHz
±1.8 dB, 3 GHz < f ≤ 6 GHz (Note)
	

	6.6.5.2.1 Transmitter spurious emissions, Mandatory Requirements
	9 kHz < f ≤ 4 GHz: ±2.0 dB
4 GHz < f ≤ 19 GHz: ±4.0 dB
19 GHz < f ≤ 26 GHz: [±4.5 dB]
	

	6.6.5.2.2 Transmitter spurious emissions, Protection of BS receiver
	±3.0 dB
	

	6.6.5.2.3 Transmitter spurious emissions, Additional spurious emission requirements
	±2.0 dB for > -60 dBm, f ≤ 3 GHz
±2.5 dB, 3 GHz < f ≤ 4.2 GHz
±3.0 dB, 4.2 GHz < f ≤ 6 GHz
±3.0 dB for ≤ -60 dBm, f ≤ 3 GHz
±3.5 dB, 3 GHz < f ≤ 4.2 GHz
±4.0 dB, 4.2 GHz < f ≤ 6 GHz

	

	6.6.5.2.4 Transmitter spurious emissions, Co-location
	±3.0 dB
	

	6.7 Transmitter intermodulation
(interferer requirements)
This tolerance applies to the stimulus and not the measurements defined in 6.6.64, 6.6.5 and 6.6.3
	The value below applies only to the interfering signal and is unrelated to the measurement uncertainty of the tests (6.6.1, 6.6.2 and 6.6.4) 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

	NOTE:	Test system uncertainty values for 4.2 GHz < f ≤ 6 GHz apply for BS operates in licensed spectrum only.




-------- end of changes -----------

------ start of changes --------
[bookmark: _Toc5282607]4.5.1.2	Receive configurations
[bookmark: _Toc5282608]4.5.1.2.1	General
Unless otherwise stated, the receiver characteristics in clause 7 are specified at the BS antenna connector (test port A) with a full complement of transceivers for the configuration in normal operating conditions. If any external apparatus such as a RX amplifier, a filter or the combination of such devices is used, requirements apply at the far end antenna connector (test port B).


Figure 4.5.1.2.1-1: Receiver test ports
[bookmark: _Toc5282609]4.5.1.2.2	Reception with multiple receiver antenna connectors, receiver diversity
For the tests in clause 7 of the present document, the requirement applies at each receiver antenna connector for receivers with antenna diversity or in the case of multi-carrier reception with multiple receiver antenna connectors.
Receiver requirements are tested at the antenna connector, with the remaining receiver(s) disabled or their antenna connector(s) being terminated. If the manufacturer has declared the receiver paths to be equivalent (D.32), it is sufficient to apply the specified test signal at any one of the receiver antenna connectors.
For a BS type 1-C supporting multi-band operation, multi-band tests for [ACS, blocking and intermodulation] are performed with the interferer(s) applied to each antenna connector mapped to the receiver for the wanted signal(s), however only to one antenna connector at a time. Antenna connectors to which no signals are applied are terminated.
[bookmark: _Toc13084322]4.5.1.3	Duplexers
The requirements of the present document shall be met with a duplexer fitted, if a duplexer is supplied as part of the BS. If the duplexer is supplied as an option by the manufacturer, sufficient tests should be repeated with and without the duplexer fitted to verify that the BS meets the requirements of the present document in both cases.
The following tests shall be performed with the duplexer fitted, and without it fitted if this is an option:
1)	Subclause 6.2, base station output power, for the highest static power step only, if this is measured at the antenna connector;
2)	Subclause 6.6, unwanted emissions; outside the BS transmit band;
3)	Subclause 6.6.5.5.1.26.6.4.5.3, protection of the BS receiver; 
4)	Subclause 6.7, transmit intermodulation; for the testing of conformance, the carrier frequencies should be selected to minimize intermodulation products from the transmitters falling in receive channels.
The remaining tests may be performed with or without the duplexer fitted.
NOTE 1:	When performing receiver tests with a duplexer fitted, it is important to ensure that the output from the transmitters does not affect the test apparatus. This can be achieved using a combination of attenuators, isolators and filters.
NOTE 2:	When duplexers are used, intermodulation products will be generated, not only in the duplexer but also in the antenna system. The intermodulation products generated in the antenna system are not controlled by 3GPP specifications, and may degrade during operation (e.g. due to moisture ingress). Therefore, to ensure continued satisfactory operation of a BS, an operator will normally select NR-ARFCNs to minimize intermodulation products falling on receive channels. For testing of complete conformance, an operator may specify the NR-ARFCNs to be used.

--------- end of changes -------


--------- start of changes -------


[bookmark: _Toc13084482]6.6.5	Transmitter spurious emissions
[bookmark: _Toc13084483]6.6.5.1	Definition and applicability
The transmitter spurious emission limits shall apply from 9 kHz to 12.75 GHz, excluding the frequency range from ΔfOBUE below the lowest frequency of each supported downlink operating band, up to ΔfOBUE above the highest frequency of each supported downlink operating band, where the ΔfOBUE is defined in table 6.6.1. For some operating bands, the upper limit is higher than 12.75 GHz in order to comply with the 5th harmonic limit of the downlink operating band, as specified in ITU-R recommendation SM.329 [5].
For a multi-band connector, each supported operating band together with ΔfOBUE around the band is excluded from the transmitter spurious emissions requirement.
The requirements shall apply whatever the type of transmitter considered (single carrier or multi-carrier). It applies for all transmission modes foreseen by the manufacturer’s specification.
Unless otherwise stated, all requirements are measured as mean power (RMS).
[For operation in region 2, where the FCC guidance for MIMO systems in [13] is applicable, NTXU,countedpercell shall be equal to one for the purposes of calculating the spurious emissions limits in subclauses 6.6.5. For all other unwanted emissions requirements, NTXU,countedpercell shall be the value calculated according to subclause 6.1.]
[bookmark: _Toc13084484]6.6.5.2	Minimum requirement
The minimum requirement applies per single-band connector, or per multi-band connector supporting transmission in the operating band.
The minimum requirement for BS type 1-C is defined in TS 38.104 [2], subclause 6.6.5.3.
The minimum requirement for BS type 1-H is defined in TS 38.104 [2], subclause 6.6.5.4.
[bookmark: _Toc13084485]6.6.5.3	Test purpose
This test measures conducted spurious while the transmitter is in operation.
[bookmark: _Toc13084486]6.6.5.4	Method of test
[bookmark: _Toc13084487]6.6.5.4.1	Initial conditions
Test environment: Normal; see annex B.2.
RF channels to be tested for single carrier:
-	B when testing the spurious frequencies below FDL_low - ΔfOBUE,
-	T when testing the spurioue frequencies above FDL_high + ΔfOBUE; see subclause 4.9.1.
Base Station RF Bandwidth positions to be tested for multi-carrier and/or CA:
-	BRFBW when testing the spurious frequencies below FDL_low - ΔfOBUE; TRFBW when testing the spurious frequencies above FDL_high + ΔfOBUE in single-band operation; see subclause 4.9.1.
-	BRFBW_T'RFBW when testing the spurious frequencies below FDL_low - ΔfOBUE of the lowest operating band; B'RFBW_TRFBW when testing the spurious frequencies above FDL_high + ΔfOBUE of the highest operating band in multi-band operation, see subclause 4.9.1.

[bookmark: _Toc13084488]6.6.5.4.2	Procedure
For BS type 1-H where there may be multiple TAB connectors, they may be tested one at a time or multiple TAB connectors may be tested in parallel as shown in annex D.3.1. Whichever method is used the procedure is repeated until all TAB connectors necessary to demonstrate conformance have been tested.
1)	Connect the single-band connector or multi-band connector under test to measurement equipment as shown in annex D.1.1 for BS type 1-C and in annex D.3.1 for BS type 1-H. All connectors not under test shall be terminated.
2)	Measurements shall use a measurement bandwidth in accordance to the conditions in subclause 6.6.5.5.
	The measurement device characteristics shall be:
-	Detection mode: True RMS.
3)	For a connectors declared to be capable of single carrier operation only (D.16), set the representative connectors under test to transmit according to the applicable test configuration in subclause 4.8 at rated carrier output power (Prated,c,AC, or Prated,c,TABC, D.21). Channel set-up shall be according to NR-FR1-TM 1.1.
	For a connector under test declared to be capable of multi-carrier and/or CA operation (D.15-D.16) set the connector under test to transmit on all carriers configured using the applicable test configuration and corresponding power setting specified in subclauses 4.7 and 4.8 using the corresponding test models or set of physical channels in subclause 4.9.2.
4)	Measure the emission at the specified frequencies with specified measurement bandwidth and note that the measured value does not exceed the test requirement in subclause 6.6.65.5.
In addition, for multi-band connectors, the following steps shall apply:
5)	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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--------- end of changes -------
------ start of changes -------
NOTE 3:	Co-located TDD base stations that are synchronized and using the same or adjacent operating band can transmit without special co-locations requirements. For unsynchronized base stations, special co-location requirements may apply that are not covered by the 3GPP specifications.
[bookmark: _Toc5282783]6.6.5.5.2	BS type 1-C
The Tx spurious emissions for BS type 1-C for each antenna connector shall not exceed the basic limits specified in subclause 6.6.5.5.1.
[bookmark: _Toc5282784]6.6.5.5.3	BS type 1-H
The Tx spurious emissions requirements for BS type 1-H are that for each TAB connector TX min cell group and each applicable basic limit in subclause 6.6.5.5.1, the power summation emissions at the TAB connectors of the TAB connector TX min cell group shall not exceed a n OTA limit specified as the basic limit + X, where X = 10log10(NTXU,countedpercell), unless stated differently in regional regulation.
NOTE:	Conformance to the BS type 1-H spurious emission requirement can be demonstrated by meeting at least one of the following criteria as determined by the manufacturer:
	1) The sum of the emissions power measured on each TAB connector in the TAB connector TX min cell group shall be less than or equal to the limit as defined in this subclause for the respective frequency span.
	Or
2) The unwanted emissions power at each TAB connector shall be less than or equal to the BS type 1-H limit as defined in this subclause for the respective frequency span, scaled by -10log10(n), where n is the number of TAB connectors in the TAB connector TX min cell group.
[bookmark: _Toc5282785]6.7	Transmitter intermodulation
[bookmark: _Toc5282786]6.7.1	Definition and applicability


------ end of changes ------


--------- start of changes -------
[bookmark: _Toc13084540]7.4.2	In-band blocking
[bookmark: _Toc13084541]7.4.2.1	Definition and applicability
The in-band blocking characteristics is a measure of the receiver’s ability to receive a wanted signal at its assigned channel at the antenna connector for BS type 1-C or TAB connector for BS type 1-H in the presence of an unwanted interferer, which is an NR signal for general blocking or an NR signal with one resource block for narrowband blocking.
[bookmark: _Toc13084542]7.4.2.2	Minimum requirement
The minimum requirements for BS type 1-C and BS type 1-H are in TS 38.104 [2], subclause 7.4.2.2.
[bookmark: _Toc13084543]7.4.2.3	Test purpose
The test purpose is to verify the ability of the BS receiver to withstand high-levels of in-band interference from unwanted signals at specified frequency offsets without undue degradation of its sensitivity.
[bookmark: _Toc13084544]7.4.2.4	Method of test
[bookmark: _Toc13084545]7.4.2.4.1	Initial conditions
Test environment: Normal; see annex B.2.
RF channels to be tested for single carrier (SC): M; see subclause 4.9.1
Base Station RF Bandwidth positions to be tested for multi-carrier (MC) and/or CA:
-	MRFBW for single-band connector(s), see subclause 4.9.1,
-	BRFBW_T'RFBW and B'RFBW_TRFBW for multi-band connector(s), see subclause 4.9.1.
NOTE:	When testing in M (or MRFBWMRFBW), if the interferer is fully or partially located outside the supported frequency range, then the test shall be done instead in B (or BRFBWBRFBW) and T (or TRFBWTRFBW), and only with the interferer located inside the supported frequency range.
[bookmark: _Toc13084546]7.4.2.4.2	Procedure for general blocking
The minimum requirement is applied to all connectors under test.
For BS type 1-H the procedure is repeated until all TAB connectors necessary to demonstrate conformance have been tested; see subclause 7.1.
1)	Connect the connector under test to measurement equipment as shown in annex D.2.3 for BS type 1-C and in annex D.4.3 for BS type 1-H. All connectors not under test shall be terminated.
2)	Set the BS to transmit:
-	For single carrier operation set the connector under test to transmit at manufacturers declared rated carrier output power (PRated,c,AC or PRated,c,TABC, D.21).
-	For a connector under test declared to be capable of multi-carrier and/or CA operation (D.15-D.16) set the connector under test to transmit on all carriers configured using the applicable test configuration and corresponding power setting specified in subclauses 4.7 and 4.8 using the corresponding test models or set of physical channels in subclause 4.9.2.
3)	Set the signal generator for the wanted signal to transmit as specified in table 7.4.2.5-1.
4)	Set the signal generator for the interfering signal to transmit at the frequency offset and as specified in table 7.4.2.5-1. The interfering signal shall be swept with a step size of 1 MHz starting from the minimum offset to the channel edges of the wanted signals as specified in table 7.4.2.5-1.
5)	Measure the throughput according to annex A.1.
In addition, for a multi-band connector, the following steps shall apply:
6)	For multi-band connector and single band tests, repeat the steps above per involved band where single band test configurations and test models shall apply with no carrier activated in the other band.
--------- end of changes -------
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