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[bookmark: _Toc11686657]
7	Conducted receiver characteristics
[bookmark: _Toc11686658]7.1	General
Conducted receiver characteristics are specified at the antenna connector for BS type 1-C and at the TAB connector for BS type 1-H, with full complement of transceivers for the configuration in normal operating condition.
Unless otherwise stated, the following arrangements apply for conducted receiver characteristics requirements in clause 7:
-	Requirements apply during the BS receive period.
-	Requirements shall be met for any transmitter setting.
-	For FDD operation the requirements shall be met with the transmitter unit(s) ON.
-	Throughput requirements defined for the conducted receiver characteristics do not assume HARQ retransmissions.
-	When BS is configured to receive multiple carriers, all the throughput requirements are applicable for each received carrier.
-	For ACS, blocking and intermodulation characteristics, the negative offsets of the interfering signal apply relative to the lower Base Station RF Bandwidth edge or sub-block edge inside a sub-block gap, and the positive offsets of the interfering signal apply relative to the upper Base Station RF Bandwidth edge or sub-block edge inside a sub-block gap.
NOTE 1:	In normal operating condition the BS in FDD operation is configured to transmit and receive at the same time.
NOTE 2:	In normal operating condition the BS in TDD operation is configured to TX OFF power during receive period.
For BS type 1-H if a number of TAB connectors have been declared equivalent (D.32), only a representative one is necessary to demonstrate conformance.
In subclause 7.6.5.3, if representative TAB connectors are used then per connector criteria (option 2) shall be applied.
[bookmark: _Toc11686659]7.2	Reference sensitivity level
[bookmark: _Toc11686660]7.2.1	Definition and applicability
[bookmark: _Hlk508114944]The reference sensitivity power level PREFSENS is the minimum mean power received at the antenna connector for BS type 1-C or TAB connector for BS type 1-H at which a throughput requirement shall be met for a specified reference measurement channel.
[bookmark: _Toc11686661]7.2.2	Minimum requirement
The minimum requirement for BS type 1-C is in TS 38.104 [2], subclause 7.2.2.
The minimum requirement for BS type 1-H is in TS 38.104 [2], subclause 7.2.2.
[bookmark: _Toc11686662]7.2.3	Test purpose
To verify that for the BS type 1-C receiver and each BS type 1-H TAB connector at the reference sensitivity level the throughput requirement shall be met for a specified reference measurement channel.
[bookmark: _Toc11686663]7.2.4	Method of test
[bookmark: _Toc11686664]7.2.4.1	Initial conditions	
Test environment: Normal; see annex B.2.
RF channels to be tested for single carrier: B, M and T; see subclause 4.9.1.
On each of B, M and T, the test shall be performed under extreme power supply as defined in annex B.5.
NOTE:	Tests under extreme power supply also test extreme temperature.
[bookmark: _Toc11686665]7.2.4.2	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.2.1 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.1.
4)	Set the signal generator for the wanted signal power as specified in subclause 7.2.5.
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.
[bookmark: _Toc11686666]7.2.5	Test requirements
The throughput shall be ≥ 95% of the maximum throughput of the reference measurement channel as specified in annex A.1 with parameters specified in table 7.2.5-1 for Wide Area BS, in table 7.2.5-2 for Medium Range BS and in table 7.2.5-3 for Local Area BS.
Table 7.2.5-1: NR Wide Area BS reference sensitivity levels
	BS channel bandwidth (MHz) 
	Sub-carrier spacing (kHz)
	Reference measurement channel
	 Reference sensitivity power level, PREFSENS
 (dBm)

	
	
	
	f ≤ 3.0 GHz
	3.0 GHz < f ≤ 4.2 GHz
	4.2 GHz < f ≤ 6.0 GHz

	5, 10, 15 
	15
	G-FR1-A1-1
	-101
	-100.7
	-100.5

	10, 15 
	30
	G- FR1-A1-2
	-101.1
	-100.8
	-100.6

	10, 15
	60
	G- FR1-A1-3
	-98.2
	-97.9
	-97.7

	20, 25, 30, 40, 50 
	15
	G- FR1-A1-4
	-94.6
	-94.3
	-94.1

	20, 25, 30, 40, 50, 60, 70, 80, 90, 100 
	30
	G- FR1-A1-5
	-94.9
	-94.6
	-94.4

	20, 25, 30, 40, 50, 60, 70, 80, 90, 100 
	60
	G- FR1-A1-6
	-95
	-94.7
	-94.5

	NOTE:	PREFSENS is the power level of a single instance of the reference measurement channel. This requirement shall be met for each consecutive application of a single instance of the reference measurement channel mapped to disjoint frequency ranges with a width corresponding to the number of resource blocks of the reference measurement channel each, except for one instance that might overlap one other instance to cover the full BS channel bandwidth.



Table 7.2.5-2: NR Medium Area BS reference sensitivity levels
	BS channel bandwidth (MHz) 
	Sub-carrier spacing (kHz)
	Reference measurement channel
	 Reference sensitivity power level, PREFSENS
 (dBm)

	
	
	
	f ≤ 3.0 GHz
	3.0 GHz < f ≤ 4.2 GHz
	4.2 GHz < f ≤ 6.0 GHz

	5, 10, 15 
	15
	G-FR1-A1-1
	-96
	-95.7
	-95.5

	10, 15 
	30
	G- FR1-A1-2
	-96.1
	-95.8
	-9563

	10, 15
	60
	G- FR1-A1-3
	-93.2
	-92.9
	-92.7

	20, 25, 30, 40, 50 
	15
	G- FR1-A1-4
	-89.6
	-89.3
	-89.1

	20, 25, 30, 40, 50, 60, 70, 80, 90, 100 
	30
	G- FR1-A1-5
	-89.9
	-89.6
	-89.4

	20, 25, 30, 40, 50, 60, 70, 80, 90, 100 
	60
	G- FR1-A1-6
	-90
	-89.7
	-89.5

	NOTE:	PREFSENS is the power level of a single instance of the reference measurement channel. This requirement shall be met for each consecutive application of a single instance of the reference measurement channel mapped to disjoint frequency ranges with a width corresponding to the number of resource blocks of the reference measurement channel each, except for one instance that might overlap one other instance to cover the full BS channel bandwidth.



Table 7.2.5-3: NR Local Area BS reference sensitivity levels
	BS channel bandwidth (MHz) 
	Sub-carrier spacing (kHz)
	Reference measurement channel
	 Reference sensitivity power level, PREFSENS
 (dBm)

	
	
	
	f ≤ 3.0 GHz
	3.0 GHz < f ≤ 4.2 GHz
	4.2 GHz < f ≤ 6.0 GHz

	5, 10, 15 
	15
	G-FR1-A1-1
	-93
	-92.7
	-92.5

	10, 15 
	30
	G- FR1-A1-2
	-93.1
	-92.8
	-92.6

	10, 15
	60
	G- FR1-A1-3
	-90.2
	-89.9
	-89.7

	20, 25, 30, 40, 50 
	15
	G- FR1-A1-4
	-86.6
	-86.3
	-86.1

	20, 25, 30, 40, 50, 60, 70, 80, 90, 100 
	30
	G- FR1-A1-5
	-86.9
	-86.6
	-86.4

	20, 25, 30, 40, 50, 60, 70, 80, 90, 100 
	60
	G- FR1-A1-6
	-87
	-86.7
	-86.5

	NOTE:	PREFSENS is the power level of a single instance of the reference measurement channel. This requirement shall be met for each consecutive application of a single instance of the reference measurement channel mapped to disjoint frequency ranges with a width corresponding to the number of resource blocks of the reference measurement channel each, except for one instance that might overlap one other instance to cover the full BS channel bandwidth.


[bookmark: OLE_LINK319][bookmark: OLE_LINK320]
[bookmark: _Toc11686667]7.3	Dynamic range
[bookmark: _Toc11686668]7.3.1	Definition and applicability
[bookmark: _Hlk508114964]The dynamic range is specified as a measure of the capability of the receiver to receive a wanted signal in the presence of an interfering signal at the antenna connector for BS type 1-C or TAB connector for BS type 1-H inside the received BS channel bandwidth. In this condition, a throughput requirement shall be met for a specified reference measurement channel. The interfering signal for the dynamic range requirement is an AWGN signal.
[bookmark: _Toc11686669]7.3.2	Minimum requirement
The minimum requirement for BS type 1-C is in TS 38.104 [2], subclause 7.3.2.
The minimum requirement for BS type 1-H is in TS 38.104 [2], subclause 7.3.2.
[bookmark: _Toc11686670]7.3.3	Test purpose
To verify that the BS type 1-C receiver and each BS type 1-H TAB connector receiver dynamic range, the relative throughput shall fulfil the specified limit.
[bookmark: _Toc11686671]7.3.4	Method of test
[bookmark: _Toc11686672]7.3.4.1	Initial conditions
Test environment: Normal; see annex B.2.
RF channels to be tested for single carrier: M; see subclause 4.9.1.
[bookmark: _Toc11686673]7.3.4.2	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.2.2 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 according to annex A.2.
In addition, for a multi-band connector, the following steps shall apply:
5)	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.
[bookmark: _Toc11686674]7.3.5	Test requirements
The throughput shall be ≥ 95% of the maximum throughput of the reference measurement channel as specified in annex A.2 with parameters specified in table 7.3.2-1 for Wide Area BS, in table 7.3.2-2 for Medium Range BS and in table 7.3.2-3 for Local Area BS.
Table 7.3.5-1: Wide Area BS dynamic range
	
BS channel bandwidth (MHz)
	Subcarrier spacing (kHz)
	Reference measurement channel
	Wanted signal mean power (dBm)
	Interfering signal mean power (dBm) / BWConfig
	Type of interfering signal

	5
	15
	G-FR1-A2-1
	-70.4
	-82.5
	AWGN

	
	30
	G- FR1-A2-2
	-71.1
	
	

	10
	15
	G-FR1-A2-1
	-70.4
	-79.3
	AWGN

	
	30
	G- FR1-A2-2
	-71.1
	
	

	
	60
	G- FR1-A2-3
	-68.1
	
	

	15
	15
	G-FR1-A2-1
	-70.4
	-77.5
	AWGN

	
	30
	G- FR1-A2-2
	-71.1
	
	

	
	60
	G- FR1-A2-3
	-68.1
	
	

	20
	15
	G- FR1-A2-4
	-64.2
	-76.2
	AWGN

	
	30
	G- FR1-A2-5
	-64.2
	
	

	
	60
	G- FR1-A2-6
	-64.5
	
	

	25
	15
	G- FR1-A2-4
	-64.2
	-75.2
	AWGN

	
	30
	G- FR1-A2-5
	-64.2
	
	

	
	60
	G- FR1-A2-6
	-64.5
	
	

	30
	15
	G- FR1-A2-4
	-64.2
	-74.4
	AWGN

	
	30
	G- FR1-A2-5
	-64.2
	
	

	
	60
	G- FR1-A2-6
	-64.5
	
	

	40
	15
	G- FR1-A2-4
	-64.2
	-73.1
	AWGN

	
	30
	G- FR1-A2-5
	-64.2
	
	

	
	60
	G- FR1-A2-6
	-64.5
	
	

	50
	15
	G- FR1-A2-4
	-64.2
	-72.2
	AWGN

	
	30
	G- FR1-A2-5
	-64.2
	
	

	
	60
	G- FR1-A2-6
	-64.5
	
	

	60
	30
	G- FR1-A2-5
	-64.2
	-71.4
	AWGN

	
	60
	G- FR1-A2-6
	-64.5
	
	

	70
	30
	G- FR1-A2-5
	-64.2
	-70.8
	AWGN

	
	60
	G- FR1-A2-6
	-64.5
	
	

	80
	30
	G- FR1-A2-5
	-64.2
	-70.1
	AWGN

	
	60
	G- FR1-A2-6
	-64.5
	
	

	90
	30
	G- FR1-A2-5
	-64.2
	-69.6
	AWGN

	
	60
	G- FR1-A2-6
	-64.5
	
	

	100
	30
	G- FR1-A2-5
	-64.2
	-69.1
	AWGN

	
	60
	G- FR1-A2-6
	-64.5
	
	

	NOTE:	The wanted signal mean power is the power level of a single instance of the corresponding reference measurement channel. This requirement shall be met for each consecutive application of a single instance of the reference measurement channel mapped to disjoint frequency ranges with a width corresponding to the number of resource blocks of the reference measurement channel each, except for one instance that might overlap one other instance to cover the full BS channel bandwidth.



Table 7.3.5-2: Medium Range BS dynamic range
	
BS channel bandwidth (MHz)
	Subcarrier spacing (kHz)
	Reference measurement channel
	Wanted signal mean power (dBm)
	Interfering signal mean power (dBm) / BWConfig
	Type of interfering signal

	5
	15
	G-FR1-A2-1
	-65.4
	-77.5
	AWGN

	
	30
	G- FR1-A2-2
	-66.1
	
	

	10
	15
	G-FR1-A2-1
	-65.4
	-74.3
	AWGN

	
	30
	G- FR1-A2-2
	-66.1
	
	

	
	60
	G- FR1-A2-3
	-63.1
	
	

	15
	15
	G-FR1-A2-1
	-65.4
	-72.5
	AWGN

	
	30
	G- FR1-A2-2
	-66.1
	
	

	
	60
	G- FR1-A2-3
	-63.1
	
	

	20
	15
	G- FR1-A2-4
	-59.2
	-71.2
	AWGN

	
	30
	G- FR1-A2-5
	-59.2
	
	

	
	60
	G- FR1-A2-6
	-59.5
	
	

	25
	15
	G- FR1-A2-4
	-59.2
	-70.2
	AWGN

	
	30
	G- FR1-A2-5
	-59.2
	
	

	
	60
	G- FR1-A2-6
	-59.5
	
	

	30
	15
	G- FR1-A2-4
	-59.2
	-69.4
	AWGN

	
	30
	G- FR1-A2-5
	-59.2
	
	

	
	60
	G- FR1-A2-6
	-59.5
	
	

	40
	15
	G- FR1-A2-4
	-59.2
	-68.1
	AWGN

	
	30
	G- FR1-A2-5
	-59.2
	
	

	
	60
	G- FR1-A2-6
	-59.5
	
	

	50
	15
	G- FR1-A2-4
	-59.2
	-67.2
	AWGN

	
	30
	G- FR1-A2-5
	59.8
	
	

	
	60
	G- FR1-A2-6
	-59.5
	
	

	60
	30
	G- FR1-A2-5
	-59.2
	-66.4
	AWGN

	
	60
	G- FR1-A2-6
	-59.5
	
	

	70
	30
	G- FR1-A2-5
	-59.2
	-65.8
	AWGN

	
	60
	G- FR1-A2-6
	-59.5
	
	

	80
	30
	G- FR1-A2-5
	-59.2
	-65.1
	AWGN

	
	60
	G- FR1-A2-6
	-59.5
	
	

	90
	30
	G- FR1-A2-5
	-59.2
	-64.6
	AWGN

	
	60
	G- FR1-A2-6
	-59.5
	
	

	100
	30
	G- FR1-A2-5
	-59.2
	-64.1
	AWGN

	
	60
	G- FR1-A2-6
	-59.5
	
	

	NOTE:	The wanted signal mean power is the power level of a single instance of the corresponding reference measurement channel. This requirement shall be met for each consecutive application of a single instance of the reference measurement channel mapped to disjoint frequency ranges with a width corresponding to the number of resource blocks of the reference measurement channel each, except for one instance that might overlap one other instance to cover the full BS channel bandwidth.



Table 7.3.5-3: Local Area BS dynamic range
	
BS channel bandwidth (MHz)
	Subcarrier spacing (kHz)
	Reference measurement channel
	Wanted signal mean power (dBm)
	Interfering signal mean power (dBm) / BWConfig
	Type of interfering signal

	5
	15
	G-FR1-A2-1
	-62.4
	-74.5
	AWGN

	
	30
	G- FR1-A2-2
	-63.1
	
	

	10
	15
	G-FR1-A2-1
	-62.4
	-71.3
	AWGN

	
	30
	G- FR1-A2-2
	-63.1
	
	

	
	60
	G- FR1-A2-3
	-60.1
	
	

	15
	15
	G-FR1-A2-1
	-62.4
	-69.5
	AWGN

	
	30
	G- FR1-A2-2
	-63.1
	
	

	
	60
	G- FR1-A2-3
	-60.1
	
	

	20
	15
	G- FR1-A2-4
	-56.2
	-68.2
	AWGN

	
	30
	G- FR1-A2-5
	-56.2
	
	

	
	60
	G- FR1-A2-6
	-56.5
	
	

	25
	15
	G- FR1-A2-4
	-56.2
	-67.2
	AWGN

	
	30
	G- FR1-A2-5
	-56.2
	
	

	
	60
	G- FR1-A2-6
	-56.5
	
	

	30
	15
	G- FR1-A2-4
	-56.2
	-66.4
	AWGN

	
	30
	G- FR1-A2-5
	-56.2
	
	

	
	60
	G- FR1-A2-6
	-56.5
	
	

	40
	15
	G- FR1-A2-4
	-56.2
	-65.1
	AWGN

	
	30
	G- FR1-A2-5
	-56.2
	
	

	
	60
	G- FR1-A2-6
	-56.5
	
	

	50
	15
	G- FR1-A2-4
	-56.2
	-64.2
	AWGN

	
	30
	G- FR1-A2-5
	-56.2
	
	

	
	60
	G- FR1-A2-6
	-56.5
	
	

	60
	30
	G- FR1-A2-5
	-56.2
	-63.4
	AWGN

	
	60
	G- FR1-A2-6
	-56.5
	
	

	70
	30
	G- FR1-A2-5
	-56.2
	-62.8

	AWGN

	
	60
	G- FR1-A2-6
	-56.5
	
	

	80
	30
	G- FR1-A2-5
	-56.2
	-62.1
	AWGN

	
	60
	G- FR1-A2-6
	-56.5
	
	

	90
	30
	G- FR1-A2-5
	-56.2
	-61.6
	AWGN

	
	60
	G- FR1-A2-6
	-56.5
	
	

	100
	30
	G- FR1-A2-5
	-56.2
	-61.1
	AWGN

	
	60
	G- FR1-A2-6
	-56.5
	
	

	NOTE:	The wanted signal mean power is the power level of a single instance of the corresponding reference measurement channel. This requirement shall be met for each consecutive application of a single instance of the reference measurement channel mapped to disjoint frequency ranges with a width corresponding to the number of resource blocks of the reference measurement channel each, except for one instance that might overlap one other instance to cover the full BS channel bandwidth.
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