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------------------------------ Modified section ------------------------------
[bookmark: _Toc481570470][bookmark: _Toc531534688]3.1	Definitions
------------------------------ Unchanged part omitted ------------------------------
[bookmark: _Hlk490252228][bookmark: _Hlk494631435]multi-band connector: antenna connector of the BS type 1-C or TAB connector of the BS type 1-H associated with a transmitter or receiver that is characterized by the ability to process two or more carriers in common active RF components simultaneously, where at least one carrier is configured at a different operating band than the other carrier(s) and where this different operating band is not a sub-band or superseding-band of another supported operating band
multi-band requirements: requirements applying per one single operating band with exclusion bands or other multi-band provisions as defined for each requirement
multi-carrier transmission configuration: set of one or more contiguous or non-contiguous carriers that a BS is able to transmit simultaneously according to the manufacturer’s specification
non-contiguous spectrum: spectrum consisting of two or more sub-blocks separated by sub-block gap(s)
operating band: frequency range in which NR operates (paired or unpaired), that is defined with a specific set of technical requirements
NOTE:	The operating band(s) for a BS is declared by the manufacturer according to the designations in TS 38.104 [2], tables 5.2-1 and 5.2-2.
Radio Bandwidth: frequency difference between the upper edge of the highest used carrier and the lower edge of the lowest used carrier
[bookmark: _Hlk496012569]rated carrier output power: mean power level associated with a particular carrier the manufacturer has declared to be available at the indicated interface, during the transmitter ON period in a specified reference condition
rated total output power: mean power level associated with a particular operating band the manufacturer has declared to be available at the indicated interface, during the transmitter ON period in a specified reference condition
requirement set:	one of the NR base station requirement’s set as defined for BS type 1-C, BS type 1-H, BS type 1-O, and BS type 2-O
single-band connector: antenna connector of the BS type 1-C or TAB connector of the BS type 1-H supporting operation either in a single operating band only, or in multiple operating bands but does not meet the conditions for a multi-band connector
single-band requirements: requirements applying per one single operating band without exclusion bands or other multi-band provisions
------------------------------ Unchanged part omitted ------------------------------
------------------------------ Next modified section ------------------------------
[bookmark: _Toc510689697][bookmark: _Toc531534761]4.11	Requirements for BS capable of multi-band operation
For multi-band connector the conducted test requirements in clause 6 and 7 apply separately to each supported operating band unless otherwise stated. For some conducted test requirements, it is explicitly stated that specific additions or exclusions to the requirement apply at multi-band connector(s) as detailed in the requirement subclause. For BS type 1-C capable of multi-band operation, various structures in terms of combinations of different transmitter and receiver implementations (multi-band or single band) with mapping of transceivers to one or more antenna connectors for BS type 1-C or TAB connectors for BS type 1-H in different ways are possible. For multi-band connector(s) the exclusions or provisions for multi-band apply. For single-band antenna connector(s), the following applies:	Comment by Michal Szydelko: Inconsistent with the second part of the sentence. 
-	Single-band transmitter spurious emissions, operating band unwanted emissions, ACLR, transmitter intermodulation and receiver spurious emissions requirements apply to this antenna connector that is mapped to single-band.	Comment by Michal Szydelko: Text applies to 1C and 1H
-	If the BS is configured for single-band operation, single-band requirements shall apply to this antenna connector configured for single-band operation and no exclusions or provisions for multi-band capable BS are applicable. Single-band requirements are tested separately at the antenna connector configured for single-band operation, with all other antenna connectors terminated.	Comment by Michal Szydelko: Test applies to 1C and 1H
A BS type 1-H may be capable of supporting operation in multiple operating bands with one of the following implementations of TAB connectors in the transceiver array boundary:
-	All TAB connectors are single-band connectors.
-	Different sets of single-band connectors support different operating bands, but each TAB connector supports only operation in one single operating band. 
-	Sets of single-band connectors support operation in multiple operating bands with some single-band connectors supporting more than one operating band.
-	All TAB connectors are multi-band connectors.
-	A combination of single-band sets and multi-band sets of TAB connectors provides support of the type BS type 1-H capability of operation in multiple operating bands.
Unless otherwise stated all conducted test requirements specified for an operating band apply only to the set of TAB connectors supporting that operating band.
In the case of an operating band being supported only by single-band connectors in a TAB connector TX min cell group or a TAB connector RX min cell group, single-band requirements apply to that set of TAB connectors.	Comment by Michal Szydelko: Definition was missing
In the case of an operating band being supported only by multi-band connectors supporting the same operating band combination in a TAB connector TX min cell group or a TAB connector RX min cell group, multi-band requirements apply to that set of TAB connectors.
The case of an operating band being supported by both multi-band connectors and single-band connectors in a TAB connector TX min cell group or a TAB connector RX min cell group is FFS and is not covered by the present release of this specification.
The case of an operating band being supported by multi-band connectors which are not all supporting the same operating band combination in a TAB connector TX min cell group or a TAB connector RX min cell group is FFS and is not covered by the present release of this specification.
For multi-band connectors supporting the bands for TDD, the RF requirements in the present specification assume no simultaneous uplink and downlink occur between the bands.
The conducted test requirements for multi-band connectors supporting bands for both FDD and TDD are FFS and are not covered by the present release of this specification.
------------------------------ Next modified section ------------------------------
[bookmark: _Toc506829573][bookmark: _Toc531534909]7.2.4.2	Procedure	Comment by Michal Szydelko: Reference sensitivity
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.2.1 for BS type 1-C and in annex D.4.1 for BS type 1-H. All connectors not under test shall be terminated.
2)	Set the BS to transmit a signal according to subclause 4.9.2, for BS type 1-C set the antenna connector to the manufacturers declared rated carrier output power (PRated,c,AC or PRated,c,TABC, D.21).
3)	Start the signal generator for the wanted signal to transmit the Fixed Reference Channels for reference sensitivity according to annex A.
4)	Set the signal generator for the wanted signal power as specified in subclause 7.2.5.
5) 	Measure the throughput.
In addition, for a multi-band connectorcapable BS type 1-C or a multi-band TAB connector from a BS type 1-H, the following steps shall apply:
6)	For multi-band connector capable BS type 1-C or a multi-band TAB connector from a BS type 1-H 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.
------------------------------ Next modified section ------------------------------
[bookmark: _Toc506829581][bookmark: _Toc531534917]7.3.4.2	Procedure	Comment by Michal Szydelko: Dynamic range
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.2.2 for BS type 1-C and in annex D.4.2 for BS type 1-H. All connectors not under test shall be terminated.
2) Set the signal generator for the wanted signal to transmit as specified in table 7.3.5-1 to table 7.3.5-3 according to the appropriate BS class.
3) Set the Signal generator for the AWGN interfering signal at the same frequency as the wanted signal to transmit as specified in table 7.3.5-1 to table 7.3.5-3 according to the appropriate BS class.
4) Measure the throughput.
In addition, for a multi-band connectorcapable BS type 1-C or a multi-band TAB connector from a BS type 1-H, the following steps shall apply:
5) For multi-band connector capable BS type 1-C or a multi-band TAB connector from a BS type 1-H 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.
------------------------------ Next modified section ------------------------------
[bookmark: _Toc506829588][bookmark: _Toc531534924]7.4.1.4	Method of test 	Comment by Michal Szydelko: ACS
[bookmark: _Toc506829589][bookmark: _Toc531534925]7.4.1.4.1	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): 
-	MRFBW for single-band TAB connector(s), see subclause 4.9.1, 
-	BRFBW_T'RFBW and B'RFBW_TRFBW for multi-band TAB connector(s), see subclause 4.9.1.
[bookmark: _Toc506829590][bookmark: _Toc531534926]7.4.1.4.2	Procedure
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 subclause 4.7 using the corresponding test models or set of physical channels in subclause 4.9.2 
2)	Set the signal generator for the wanted signal to transmit as specified in table 7.4.1.5-1.
3)	Set the signal generator for the interfering signal to transmit at the frequency offset and as specified in table 7.4.1.5-1 and 7.4.1.5-2.
4)	Measure the throughput.
In addition, for a multi-band connectorcapable BS type 1-C or a multi-band TAB connector from a BS type 1-H, the following steps shall apply:
5)	For multi-band connector capable BS type 1-C or a multi-band TAB connector from a BS type 1-H 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.
------------------------------ Next modified section ------------------------------
[bookmark: _Toc506829596][bookmark: _Toc531534932]7.4.2.4	Method of test 	Comment by Michal Szydelko: Inband blocking
[bookmark: _Toc506829597][bookmark: _Toc531534933]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 TAB connector(s), see subclause 4.9.1, 
-	BRFBW_T'RFBW and B'RFBW_TRFBW for multi-band TAB connector(s), see subclause 4.9.1.
NOTE:	When testing in M (or MRFBW), if the interferer is fully or partially located outside the supported frequency range, then the test shall be done instead in B (or BRFBW) and T (or TRFBW), and only with the interferer located inside the supported frequency range.
[bookmark: _Toc506829598][bookmark: _Toc531534934]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 subclause 4.7 using the corresponding test models or set of physical channels in subclause 4.9.2. 
3)	Set the signal generator for the wanted signal as defined in subclause 7.2.5 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 7.4.5-1. 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 7.4.2.5.1-1.
5)	Measure the throughput.
In addition, for a multi-band connectorcapable BS type 1-C or a multi-band TAB connector from a BS type 1-H, the following steps shall apply:
6)	For multi-band connector capable BS type 1-C or a multi-band TAB connector from a BS type 1-H 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.
------------------------------ Next modified section ------------------------------
[bookmark: _Toc506829599][bookmark: _Toc531534935]7.4.2.4.3	Procedure for narrowband 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 subclause 4.7 using the corresponding test models or set of physical channels in subclause 4.9.2. 
3)	Set the signal generator for the wanted signal as defined in subclause 7.2.5 to transmit as specified in table 7.4.2.5-2.
4)	Set the signal generator for the interfering signal to transmit at the frequency offset and as specified in table 7.4.5-2 and 7.3.5-3. Set-up and sweep the interfering RB centre frequency offset to the channel edge of the wanted signal according to table 7.4.2.5-3.
5)	Measure the throughput.
In addition, for a multi-band connectorcapable BS type 1-C or a multi-band TAB connector from a BS type 1-H, the following steps shall apply:
6)	For multi-band connector capable BS type 1-C or a multi-band TAB connector from a BS type 1-H 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.
------------------------------ Next modified section ------------------------------
7.5.4	Method of test 	Comment by Michal Szydelko: OoB blocking
[bookmark: _Toc506829606][bookmark: _Toc531534942]7.5.4.1	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): 
-	MRFBW for single-band TAB connector(s), see subclause 4.9.1, 
-	BRFBW_T'RFBW and B'RFBW_TRFBW for multi-band TAB connector(s), see subclause 4.9.1.
In addition, for a multi-band connectorcapable BS type 1-C or a multi-band TAB connector from a BS type 1-H:
-	For BRFBW_T'RFBW, out-of-band blocking testing above the highest operating band may be omitted.
-	For B'RFBW_TRFBW, out-of-band blocking testing below the lowest operating band may be omitted.
[bookmark: _Toc506829607][bookmark: _Toc531534943]7.5.4.2	Procedure
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.2.5 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 a signal according to subclause 4.9.2, connector under test to transmit on all carriers configured using the applicable test configuration and corresponding power setting specified in subclause 4.7.
The transmitter may be turned off for the out-of-band blocker tests when the frequency of the blocker is such that no IM2 or IM3 products fall inside the bandwidth of the wanted signal.
3)	Set the signal generator for the wanted signal as defined in subclause 7.5.5 to transmit as specified in table 7.5.5.1-1 and 7.5.5.2-1.
4)	Set the Signal generator for the interfering signal to transmit at the frequency offset and as specified in table 7.5.5.1-1 and 7.5.5.2-1. The CW interfering signal shall be swept with a step size of [1 MHz] over than range 1 MHz to (FUL_low - ΔfOOB) MHz and (FUL_high + ΔfOOB) MHz  to 12750 MHz.
4)	Measure the throughput.
In addition, for a multi-band connectorcapable BS type 1-C or a multi-band TAB connector from a BS type 1-H, the following steps shall apply:
5)	For multi-band connector capable BS type 1-C or a multi-band TAB connector from a BS type 1-H 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.
------------------------------ Next modified section ------------------------------
[bookmark: _Toc506829617][bookmark: _Toc531534953]7.6.4.2	Procedure	Comment by Michal Szydelko: Rx spur
The minimum requirement is applied to all connectors under test, 
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.4.4. Whichever method is used the procedure is repeated until all TAB connectors necessary to demonstrate conformance have been tested.
1) Connect the connector under test to measurement equipment as shown in annex D.2.6 for BS type 1-C and in annex D.4.4 for BS type 1-H. All connectors not under test shall be terminated.
2) For separate RX only connectors with 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). Channel set-up shall be according to NR-FR1-TM 1.1.
For separate RX only connectors 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 subclause 4.7 using the corresponding test models or set of physical channels in subclause 4.9.
For TDD connectors capable of transmit and receive ensure the transmitter is OFF.
3)	Set the measurement equipment parameters as specified in table 7.6.5.1-1. 
4)	Measure the spurious emissions over each frequency range described in subclause 7.6.5.1-1.
In addition, for a multi-band connectorcapable BS type 1-C or a multi-band TAB connector from a BS type 1-H, the following steps shall apply:
5)	For multi-band connector capable BS type 1-C or a multi-band TAB connector from a BS type 1-H 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.
------------------------------ Next modified section ------------------------------
[bookmark: _Toc506829626][bookmark: _Toc531534962]7.7.4	Method of test 	Comment by Michal Szydelko: RX IMD
[bookmark: _Toc506829627][bookmark: _Toc531534963]7.7.4.1	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 TAB connector(s), see subclause 4.9.1, 
-	BRFBW_T'RFBW and B'RFBW_TRFBW for multi-band TAB connector(s), see subclause 4.9.1.
NOTE:	When testing in M (or MRFBW), if the interferer is fully or partially located outside the supported frequency range, then the test shall be done instead in B (or BRFBW) and T (or TRFBW), and only with the interferer located inside the supported frequency range.
[bookmark: _Toc506829628][bookmark: _Toc531534964]7.7.4.2	Procedure
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.2.7 for BS type 1-C and in annex D.4.6 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 subclause 4.7 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 7.7.5-1 and 7.7.5-3.
3)	Set the sSignal generator for the interfering signal to transmit at the frequency offset and as specified in table 7.7.5-2 and 7.7.5-4.
4)	Measure the throughput.
In addition, for a multi-band connectorcapable BS type 1-C or a multi-band TAB connector from a BS type 1-H, the following steps shall apply:
5)	For multi-band connector capable BS type 1-C or a multi-band TAB connector from a BS type 1-H 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.
[bookmark: _Toc506829629][bookmark: _Toc531534965]7.7.5	Test requirements
For NR, the throughput shall be ≥ 95% of the maximum throughput of the reference measurement channel, with a wanted signal at the assigned channel frequency and two interfering signals coupled to the BS type 1-C antenna connector or BS type 1-H TAB connector, with the conditions specified in tables 7.7.5-1 and 7.7.5-2 for intermodulation performance and in tables 7.7.5-3, and 7.7.5-4 for narrowband intermodulation performance. The reference measurement channel for the wanted signal is identified in table 7.2.5-1 and table 7.2.5-3 for each channel bandwidth and further specified in annex A. The characteristics of the interfering signal is further specified in annex E.
The subcarrier spacing for the modulated interfering signal shall in general be the same as the subcarrier spacing for the wanted signal, except for the case of wanted signal subcarrier spacing 60 kHz and BS channel bandwidth <=20MHz, for which the subcarrier spacing of the interfering signal should be 30 kHz.
The receiver intermodulation requirement is applicable outside the Base Station RF Bandwidth or Radio Bandwidth edges. The interfering signal offset is defined relative to the Base Station RF Bandwidth edges or Radio Bandwidth edges.
For a BS operating in non-contiguous spectrum within any operating band, the narrowband intermodulation requirement applies in addition inside any sub-block gap in case the sub-block gap is at least as wide as the channel bandwidth of the NR interfering signal in table 7.7.5-2 or 7.7.5-4. The interfering signal offset is defined relative to the sub-block edges inside the sub-block gap.
[For a BS capable of multi-band operation or multi-band TAB connectors, the intermodulation requirement applies in addition inside any Inter RF Bandwidth gap, in case the gap size is at least twice as wide as the NR interfering signal centre frequency offset from the Base Station RF Bandwidth edge.]
[For a BS capable of multi-band operation or multi-band TAB connectors, the narrowband intermodulation requirement applies in addition inside any Inter RF Bandwidth gap in case the gap size is at least as wide as the NR interfering signal in tables 7.7.5-2 and 7.7.5-4. The interfering signal offset is defined relative to the Base Station RF Bandwidth edges inside the Inter RF Bandwidth gap.]
------------------------------ Unchanged part omitted ------------------------------
------------------------------ Next modified section ------------------------------
[bookmark: _Toc506829636][bookmark: _Toc531534972]7.8.4.2	Procedure	Comment by Michal Szydelko: ICS
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)	Set the signal generator for the wanted signal to transmit as specified from table 7.8.5-1 to 7.8.5-3.
2)	Set the signal generator for the interfering signal to transmit at the frequency offset and as specified from table 7.8.5-1 to 7.8.5-3.
3)	Measure the throughput.
In addition, for a multi-band connectorcapable BS type 1-C or a multi-band TAB connector from a BS type 1-H, the following steps shall apply:
4)	For multi-band connector capable BS type 1-C or a multi-band TAB connector from a BS type 1-H 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 modified section ------------------------------


