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1 Introduction 

The 5th generation (5G) of mobile networks introduces a paradigm shift towards a user and application 

centric technology framework. 

The goal of 5G New Radio (NR) is to flexibly support three main service families: 

 

Figure 1: 5G New Radio main service families 

Ʒ Enhanced mobile broadband (eMBB) for higher end-user data rates 

Ʒ Massive machine type communications (mMTC) targets cost-efficient and robust D2X connections 

Ʒ Ultra-reliable, low latency communications (URLLC) supporting new requirements from vertical 

industries such as autonomous driving, remote surgery or cloud robotics 

 

3GPP, the responsible standardization body, defines the Radio Frequency (RF) conformance test methods 

and requirements for NR Base Stations (BS) in the technical specifications TS 38.141 which covers 

transmitter (Tx), receiver (Rx) and performance (Px) testing. 

The technical specification TS 38.141 consists of two parts depending on whether the test methodology has 

conducted or radiated requirements: 

Ʒ TS 38.141-1: Part 1 [1]: Conducted conformance testing 

Ʒ TS 38.141-2: Part 2 [2]: Radiated conformance testing 
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This application note describes how all mandatory RF receiver tests (TS 38.141-1, chapter 7), according to 

Release 15 (V15.6.0), can be performed quickly and conveniently with signal generators from  

Rohde & Schwarz by either choosing manual operation or a remote control approach. Moreover, one test 

case requires a signal or spectrum analyzer from Rohde & Schwarz which is highlighted separately in the 

corresponding chapter. 

Generally, each chapter is structured in three sections: 

First, a short introduction at the beginning of a chapter is covering the scope of the individual test case 

showing the necessary testing parameters and a schematic test setup. Next, there comes the step-by-step 

description of the procedure for manual testing enhanced by device images and screenshots. Last but not 

least, each test case is closed by the corresponding SCPI commands sequence required for remote 

operation or the implementation in user-defined test software. 

Hereinafter, Table 1 gives an overview of all 5G base station receiver tests covered individually in this 

document. 

Table 1: Conducted receiver tests (chapter 7) 

Chapter  
(TS 38.141-1) 

Test Single Carrier (SC) Multi Carrier (MC) 

7.2 Reference Sensitivity Level V U 

7.3 Dynamic Range  V U 

7.4 In channel Selectivity and Blocking 

 7.4.1 Adjacent Channel Selectivity (ACS) V U 

 7.4.2a In-band Blocking: General V U 

 7.4.2b In-band Blocking: Narrow-band blocking V U 

7.5 Out-of-band Blocking V U 

7.6 Receiver Spurious Emissions V U 

7.7 Receiver Intermodulation V U 

7.8 In-channel selectivity V U 

Note: this document covers single carrier (SC) tests only. 

 

Additionally, several software libraries come with this application note. It is meant to demonstrate the remote 

control approach of base station testing and are provided as is. [A] 

 

Base station (RF) transmitter tests (TS 38.141-1, chapter 6) are described in GFM313. 

Base station (RF) performance tests (TS 38.141-1, chapter 8) are described in GFM315. 

 

For further reading 

Find a more detailed overview of the technology behind 5G New Radio from this Rohde & Schwarz book [3] 

and www.rohde-schwarz.com/5G. 

  

https://www.rohde-schwarz.com/appnote/GFM314
https://www.rohde-schwarz.com/appnote/GFM313
https://www.rohde-schwarz.com/appnote/GFM315
http://www.rohde-schwarz.com/5G
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2 General Test Conditions 

2.1 Safety indication 

VERY HIGH OUTPUT POW ERS CAN OCCUR ON BASE STATIONS.  

MAKE SURE TO USE SUITABLE ATTENUATORS IN ORDER TO PREVENT 

DAM AGE TO THE TEST EQUIPMENT.  

2.2 Base station classes and configurations 

The minimum RF characteristics and performance requirements for 5G NR in-band base stations are 

generally described in 3GPP document TS 38.104 [4]. 

2.2.1 BS type 1-C and 1-H reference points (TS 38.104, chapter 4.3) 

This application note covers conducted measurements only. In [1] and [4] two different base station types are 

defined for frequency range one (FR1). 

2.2.1.1 BS type 1-C (FR1, conducted) 

For this type of BS, the transceiver antenna connector (port A) is accessible directly. If any external 

equipment such as an amplifier, a filter or the combination of both is used, the test requirements apply at the 

far end antenna connector (port B) of the whole system. 

 

Figure 2: BS type 1-C receiver interface [1] 

2.2.1.2 BS type 1-H (FR1, hybrid) 

This base station type has two reference points fulfilling both radiated and conducted requirements. 

Conducted characteristics are defined at the transceiver array boundary (TAB) which is the conducted 

interface between the transceiver unit array and the composite antenna equipped with connectors for 

conducted measurements. All test cases described in this application note apply to conducted measurements 

at the transceiver array boundary (TAB). 
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Radiated characteristics are defined over-the-air (OTA) and to be measured at the radiated interface 

boundary (RIB). The specific requirements and test cases are defined in TS 38.141-2 [2]. Furthermore, the 

specific OTA measurements are described in extra Rohde & Schwarz application notes [5] and [6]. 

 

Figure 3: Radiated and conducted reference points for BS type 1-H [1] 

2.2.2 BS classes (TS 38.104, chapter 4.4) 

This specification distinguishes three different base station classes. 

Table 2: Base station classes 

Name Cell size Minimum coupling loss 

Wide area Macro cell 70 dB 

Medium range Micro cell 53 dB 

Local area Pico cell 45 dB 

 

Different power levels are required and described in detail in GFM313. 

2.3 5G NR frequency ranges 

The frequency ranges in which 5G NR can operate according to Rel. 15 (V15.8.0) are shown in Table 3.  

Table 3: Frequency ranges [4], chapter 5 

Frequency range designation Corresponding frequency range 

FR1 410 MHz - 7125 MHz  

FR2 24250 MHz - 52600 MHz 

 

  

#1

#2

#K

Transceiver array boundary Radiated interface boundary (RIB)

Transceiver array boundary connector (TAB)

Composite antenna

Radio 
Distribution

Network
RDN

Antenna 
Array
(AA)

Transceiver unit array
(TRXUA)
1 to M

https://www.rohde-schwarz.com/appnote/GFM313
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2.4 R&S devices and options 

Any of the following Rohde & Schwarz vector signal generators can be used for the tests described in this 

document: 

Ʒ R&S®SMW200A 

Ʒ R&S®SMBV100B 

Furthermore, the 5G NR software option is needed for the Rx tests: 

Ʒ R&S®SMW200A-/SMBV100B-K144 5G New Radio 

 

For further information on R&S signal generators, please see: 

https://www.rohde-schwarz.com/signalgenerators 

 

The Receiver spurious emissions test case (7.6) does not require a signal generator but it requires a 

signal- and spectrum analyzer. Any of the following Rohde & Schwarz signal and spectrum analyzers can be 

used for this test case. 

Ʒ R&S®FSW 

Ʒ R&S®FSV3000 and R&S®FSVA3000 

Ʒ R&S®FSV and R&S®FSVA 

Ʒ R&S®FPS 

 

For further information on R&S signal and spectrum analyzers, please see: 

https://www.rohde-schwarz.com/signal-spectrum-analyzers 

 

The following test equipment and abbreviations are used in this application note: 

Ʒ The R&S®SMW200A vector signal generator is referred to as the SMW 

Ʒ The R&S®FSW spectrum analyzer is referred to as the FSW 

  

https://www.rohde-schwarz.com/signalgenerators
https://www.rohde-schwarz.com/signal-spectrum-analyzers
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3 RF Receiver Tests (TS 38.141-1, chapter 7) 

Specification TS 38.141-1 [1] defines the tests required in the various frequency ranges and positions 

(Bottom, Middle, Top) in the operating band. In instruments from Rohde & Schwarz, the frequency range can 

be set to any frequency within the supported range independently of the operating bands. 

Please note that this version of the application note supports single carrier (SC) tests only. 

In order to allow comparisons between tests, fixed reference channels (FRCs) standardize the resource 

block (RB) allocations. The FRCs are stored as predefined settings in instruments from Rohde & Schwarz. 

Table 4 provides an overview of the basic parameters for the individual tests numbered by the chapters of  

TS 38.141-1 and linked to the corresponding chapters in this application note. 

Table 4: Receiver tests covered in this application note 

Chapter  
(TS 38.141-1) 

Name Channels Single 
Carrier 

Comment 

7.2 Reference Sensitivity Level B M T Any SC  

7.3 Dynamic Range  M Any SC AWGN Interferer 

7.4.1 Adjacent Channel Selectivity 
(ACS) 

M Any SC 5G NR Interferer 

7.4.2a In-band Blocking: General M Any SC 5G NR Interferer 

7.4.2b In-band Blocking: Narrow-band 
blocking 

M Any SC 5G NR Interferer 

7.51) Out-of-band Blocking M Any SC CW Interferer 

7.6 Receiver Spurious Emissions M Any SC  

7.72) Receiver Intermodulation M Any SC CW + 5G NR Interferer 

7.8 In-channel selectivity M Any SC 5G NR Interferer 

 

1) An additional signal generator for the CW signal is optional. The CW interfering signal can also be 

generated by the second path of the SMW. 

2) An additional signal generator for the CW signal is optional. The CW interfering signal can also be 

generated by the AWGN B block in RF path B of the SMW. In this application note we will explain the second 

option in the respective test case chapter. 
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3.1 Complete Rx test setup overview 

Figure 4 shows the general test setup for receiver tests. A SMW is used to perform the tests. Some tests 

require a modified setup which is described in the respective sections in detail. 

 

Figure 4: Complete Rx test setup overview 
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3.2 Recommended R&S devices and options 

Table 5: Overview of required instruments and software options 

Chapter  
(TS 38.141-1) 

Hardware options (SMW) Software options (SMW) 

RF path Baseband BB generator AWGN 5G NR 

A B 1 path 2 paths 

e.g. 
B1007 

e.g. 
B2007 

B13 
B13XT 

B13T 
B13XT 

B10 
B9 

K62 K144 

7.2 1  1  1  1 

7.3 1  1  1 1 1 

7.4.1 1 1  1 2  2 

7.4.2a 1 1  1 2  2 

7.4.2b 1 1  1 2  2 

7.51) 1 1  1 2  2 

7.72) 1 1  1 2 1 2 

7.8 1 1  1 2  2 

 
1) An additional signal generator for the CW signal is optional. The CW interfering signal can also be 

generated by the second path of the SMW. 

2) An additional signal generator for the CW signal is optional. The CW interfering signal can also be 

generated by the AWGN B block in RF path B of the SMW. In this application note we will explain the second 

option in the respective test case chapter. 

 

The following equipment and options are required, for receiver characteristics tests: 

Ʒ 2x option baseband generator (R&S®SMW-B10 or -B9) 

Ʒ 1x option baseband main module (R&S®SMW-B13T or -B13XT) 

Ʒ 1x option frequency (e.g. R&S®SMW-B1007) 

Ʒ 1x option frequency (e.g. R&S®SMW-B2007) 

Ʒ 1x option additive white Gaussian noise (AWGN) (R&S®SMW-K62) 

Ʒ 2x option digital standard 5G NR (R&S®SMW-K144) 

3.3 Basic SMW Test Case Wizard (TCW) operations 

The SMW firmware version 4.70.026.51 (and higher) provides a so-called Test Case Wizard. 

The Test Case Wizard supports tests on base stations in conformance with the 3GPP specification 

TS 38.141. With this wizard it is very easy to perform highly complex test scenarios with just a few 

keystrokes. 

The SMW firmware is implemented on the basis of TS 38.141 Rel. 15, V. 15.6.0.  

In the following you will find a short step-by-step guide which describes the usage of the test case wizard. 

More information about the SCPI syntax can be found in 3.4. 
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Ʒ Open the Test Case Wizard. 

 

 

Ʒ At tab  Test Case the  Base Station Class and the  Test Case that should be performed (the 

numbering refers to the numbering in TS 38.141-1) can be selected. 

 

  

1

2

3

1

2

3
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Ʒ At tab  Instrument the instrument-related settings can be set, like  Trigger Configuration and 

 Marker Configuration. 

 

 

Ʒ At tab  Wanted Signal the basic parameters like RF frequency, channel bandwidth, sub carrier 

spacing, cell id, etc. can be set. 

 

 

 

  

1

2

3

1
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Ʒ Depending on the selected test case, new tabs will be added to the header bar. These additional tabs 

include some test specific parameter settings. More information can be found in the respective test 

sections. The following screenshot shows the  Header bar of test "7.7 Receiver Intermodulation". 

 

 

Ʒ When all parameters have been set, please press the  OK button to apply all settings. 

 

 

Ʒ Now the  RF-outputs can be switched on. 

  

 

  

1

1

1
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SCPI commands sequence 

The following complete SCPI commands sequence describes the execution of the basic test case wizard 

operations. 

:BB:NR5G:TCW:BSCLass <BSClass>  

:BB:NR5G:TCW:TC <TestCase>  

:BB:NR5G:TCW:TRIGgerconfig <TrigConfig>  

:BB:NR5G:TCW:MARKerconfig <MarkerConfig>  

:BB:NR5G:TCW:WS:RFFRequency <WSRFFreq>  

:BB:NR5G:TCW:WS:CBW <WSChBw> 

:BB:NR5G:TCW:WS:SCSPacing <WSSubCarSpacing>  

:BB:NR5G:TCW:WS:CELLid <WSCellId>  

:BB:NR5G:TCW:WS:UEID <WSUeId>  

:BB:NR5G:TCW:WS:TAPos <WSTypeAPos>  

:BB:NR5G:TCW:WS:RBOFfset <WSRbOffset>  

:BB:NR5G:TCW:APPLy  

:OUTPut<hw>[:STATe] 1  

3.4 Remote control operations by using SCPI commands 

 

Figure 5: Overview [7] 

First released in 1990, the SCPI consortium standardized SCPI (Standard Commands for Programmable 

Instruments) as an additional layer on top of the IEEE 488.2 specification creating a common standard for 

syntax and commands to use in controlling T&M devices. 

SCPI commands are ASCII textual strings sent to an instrument over a physical layer (e.g. GPIB, RS-232, 

USB, Ethernet, etc.). For further details, refer to the SCPI-99 standard. 

All Rohde & Schwarz instruments are using SCPI command sequences for remote control operations. The 

format used by Rohde & Schwarz is called the canonical form. Furthermore, all of our user manuals contain 

a chapter Remote Control Commands which is explaining general conventions and the SCPI commands 

supported by an instrument. It's also described in there whether the command is available as a set command 

or a query command or both. 

  

http://www.ivifoundation.org/docs/scpi-99.pdf
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Here, a quick overview [8] of rules to remember by the example of 

'TRIGger<m>:LEVel<n>[:VALue ]  <Level> '  

 

Ʒ SCPI commands are case-insensitive 

Ʒ Capital letter parts are mandatory 

Ʒ Lowercase letters can be omitted (which is then called short form) 

Ʒ Parts within square brackets '[é]' are not mandatory and can be left out 

Ʒ Parts within '<...>' brackets are representing parameters 

Ʒ Multiple SCPI commands can be combined into a single-line string by using a semicolon ';' 

Ʒ To reset the command tree path to the root, use the colon character ':' at the beginning of the second 

command (e.g. 'TRIG1:SOUR CH1;:CHAN2:STATe ON' ) 

For further reading 

https://www.rohde-schwarz.com/drivers-remote-control 

3.5 General workflow for carrying out a receiver test 

1. Connect the instrument(s) and the base station according to the corresponding test setup (part of the 

test case description) 

2. Set the base station to the basic state 

1. Initialize the base station 

2. Set the frequency 

3. Set the base station to receive the fixed reference channel (for most receiver test cases) 

3. Preset the instrument(s) to ensure a defined instrument state 

4. Configure the instrument(s) according to the ñManual testing procedureò part of every test case 

5. Start the measurement 

6. Calculate the results 

Ą Except for test 7.6, the base station internally calculates values like BER, BLER, etc. 

  

https://www.rohde-schwarz.com/drivers-remote-control
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3.6 Reference sensitivity level (7.2) 

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. [1] 

The level for different base stations depends on the channel bandwidth, the used SCS, the FRC and the 

base station category as given to. For each measured NR carrier the throughput shall be җ 95% of the 

possible maximum throughput of the reference measurement channel. 

 

Table 6: 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 Ò 3.0 GHz 3.0 GHz < f Ò 4.2 GHz 4.2 GHz < f Ò 6.0 GHz 

5, 10, 15  15 G-FR1-A1-1 -101.0 -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 -95.0 -94.7 -94.5 

 

Table 7: NR medium are BS reference sensitivity levels 

BS channel 
bandwidth 
(MHz)  

Sub-
carrier 
spacing 
(kHz) 

Reference 
measurement 
channel 

 Reference sensitivity power level, PREFSENS 
 (dBm) 

f Ò 3.0 GHz 3.0 GHz < f Ò 4.2 GHz 4.2 GHz < f Ò 6.0 GHz 

5, 10, 15  15 G-FR1-A1-1 -96.0 -95.7 -95.5 

10, 15  30 G-FR1-A1-2 -96.1 -95.8 -95.6 

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 -90.0 -89.7 -89.5 
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Table 8: 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 Ò 3.0 GHz 3.0 GHz < f Ò 4.2 GHz 4.2 GHz < f Ò 6.0 GHz 

5, 10, 15  15 G-FR1-A1-1 -93.0 -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 -87.0 -86.7 -86.5 

 

Test setup 

 

Figure 6: Test setup reference sensitivity level 

 

Settings 

Ʒ The SMW generates a NR uplink signal with FRC and level settings according to Table 6 to Table 8 

 

Manual testing procedure 

1. Open the test case wizard* 

2. Select base station class* 

3. Select test "7.2 Reference Sensitivity Level"* 

4. Set the basic parameters* 

With RB Offset you can move the allocated RBs to additional positions inside the channel bandwidth  

(if possible) 

5. Switch RF A on 

*Detailed description can be found in 3.3 
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SCPI commands sequence 

:BB:NR5G:TCW:BSCLass <BSClass>  

:BB:NR5G:TCW:TC TS381411_TC72  

:BB:NR5G:TCW:TRIGgerconfig <TrigConfig>  

:BB:NR5G:TCW:MARKerconfig <MarkerConfig>  

:BB:NR5G:TCW:WS:RFFRequency <WSRFFreq>  

:BB:NR5G:TCW:WS:CBW <WSChBw> 

:BB:NR5G:TCW:WS:SCSPacing <W SSubCarSpacing>  

:BB:NR5G:TCW:WS:CELLid <WSCellId>  

:BB:NR5G:TCW:WS:UEID <WSUeId>  

:BB:NR5G:TCW:WS:TAPos <WSTypeAPos>  

:BB:NR5G:TCW:WS:RBOFfset <WSRbOffset>  

:BB:NR5G:TCW:APPLy  

:OUTPut1:STATe 1  

3.7 Dynamic range (7.3) 

The dynamic range is specified as a measure of the capability of the receiver to receive the wanted signal in 

the presence of an interfering signal inside the received channel bandwidth [1]. The interfering signal is an 

AWGN signal. 

 

Figure 7: Dynamic range; NR carrier with AWGN interferer 

The level for different base stations depends on the channel bandwidth, the FRC, the SCS and the BS 

category given in Table 9 to Table 11. For each measured NR carrier, the throughput shall be җ 95% of the 

possible maximum throughput of the reference measurement channel. 
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Table 9: 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 -72.1 AWGN 

30 G-FR1-A2-5 -64.2 

60 G-FR1-A2-6 -64.5 

60 30 G-FR1-A2-5 -64.2 -71.3 AWGN 

60 G-FR1-A2-6 -64.5 

70 30 G-FR1-A2-5 -64.2 -70.7 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 -69.5 AWGN 

60 G-FR1-A2-6 -64.5 

100 30 G-FR1-A2-5 -64.2 -69.1 AWGN 
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Table 10: 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 -67.1 AWGN 

30 G-FR1-A2-5 -59.8 

60 G-FR1-A2-6 -59.5 

60 30 G-FR1-A2-5 -59.2 -66.3 AWGN 

60 G-FR1-A2-6 -59.5 

70 30 G-FR1-A2-5 -59.2 -65.7 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 -64.5 AWGN 

60 G-FR1-A2-6 -59.5 

100 30 G-FR1-A2-5 -59.2 -64.1 AWGN 
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Table 11: 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 -64.1 AWGN 

30 G-FR1-A2-5 -56.2 

60 G-FR1-A2-6 -56.5 

60 30 G-FR1-A2-5 -56.2 -63.3 AWGN 

60 G-FR1-A2-6 -56.5 

70 30 G-FR1-A2-5 -56.2 -62.7 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 -61.5 AWGN 

60 G-FR1-A2-6 -56.5 

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

 

Figure 8: Test setup dynamic range 

 

Settings 

Ʒ The SMW generates a NR uplink signal with FRC and level settings according to Table 9 to Table 11  

 

Manual testing procedure 

1. Open the test case wizard* 

2. Select base station class* 

3. Select test "7.3 Dynamic Range"* 

4. Set the basic parameters* 

With RB Offset you can move the allocated RBs to additional positions inside the channel bandwidth 

(if possible) 

5. Switch RF A on 

*Detailed description can be found in 3.3 

 

SCPI commands sequence 

:BB:NR5G:TCW:BSCLass <BSClass>  

:BB:NR5G:TCW:TC TS381411_TC73  

:BB:NR5G:TCW:TRIGgerconfig <TrigConfig>  

:BB:NR5G:TCW:MARKerconfig <MarkerConfig>  

:BB:NR5G:TCW:WS:RFFRequency <WSRFFreq>  

:BB:NR5G:TCW:WS:CBW <WSChBw> 

:BB:NR5G:TCW:WS:SCSPacing <WSSubCarSpacing>  

:BB:NR5G:TCW:WS:CELLid <WSCellId>  

:BB:NR5G:TCW:WS:UEID <WSUeId>  

:BB:NR5G:TCW:WS:TAPos <WSTypeAPos>  

:BB:NR5G:TCW:WS:RBOFfset <WSRbOffset>  

:BB:NR5G:TCW:APPLy  

:OUTPut1:STATe 1  
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3.8 In-band selectivity and blocking (7.4) 

This part demonstrates tests with in-band interferers. 

3.8.1 Adjacent channel selectivity (ACS) (7.4.1) 

Adjacent channel selectivity (ACS) is a measure of the receiver´s ability to receive a wanted signal at its 

assigned channel frequency in the presence of an adjacent channel signal with a specified center frequency 

offset of the interfering signal to the band edge of a victim system. The uplink interfering signal is set up with 

QPSK modulation [1]. 

In Figure 9, a wanted NR signal is shown along with the interfering NR signal placed with an offset to the 

higher edge Fedge_high of the channel bandwidth. In a second test the NR interferer is placed with an offset to 

the lower edge Fedge_low. 

 

Figure 9: ACS 

For each measured NR carrier, the throughput shall be җ 95% of the possible maximum throughput of the 

reference measurement channel. 

The wanted level is the reference sensitivity level from TS 38.104 [4] plus 6dB. This leads to following levels: 

Table 12: ACS NR wanted levels 

SCS BS channel bandwidth 
(MHz) 

FRC 
(alloc RB) 

Wanted leven (dBm) 

15 5, 10, 15 G-FR1-A1-1 
25 

PREFSENS + 6dB 

20, 25, 30, 40, 50 G- FR1-A1-4 
106 

30 10, 15 G- FR1-A1-2 
11 

20, 25, 30, 40, 50, 60, 70, 
80, 90, 100 

G- FR1-A1-5 
51 
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60 10, 15 G- FR1-A1-3 
11 

 

20, 25, 30, 40, 50, 60, 70, 
80, 90, 100 

G- FR1-A1-6 
24 

 

Table 13: ACS NR interferer levels 

 Wide area Medium range Local area 

Interferer level (dBm) -52.0 -47.0 -44.0 

 

The interferer is set adjacent to the channel edge of the wanted signal with a certain offset. It is a DFT-s-

OFDM signal modulated with QPSK. The bandwidth, SCS, offset and the number of RBs depend on the 

wanted channel bandwidth. 

Table 14: Base station ACS interferer frequency offset values 

BS channel bandwidth 
of the lowest/highest 
carrier received (MHz) 

Interfering signal center frequency 
offset from the lower/upper Base 
Station RF Bandwidth edge or sub-
block edge inside a sub-block gap 
(MHz) 

Type of interfering signal 

5 ±2.5025 5 MHz DFT-s-OFDM NR signal, 15 kHz 
SCS, 25 RBs 

10 ±2.5075 

15 ±2.5125 

20 ±2.5025 

25 ±9.4675 20 MHz DFT-s-OFDM NR signal, 15 
kHz SCS, 100 RBs 

30 ±9.4725 

40 ±9.4675 

50 ±9.4625 

60 ±9.4725 

70 ±9.4675 

80 ±9.4625 

90 ±9.4725 

100 ±9.4675 

 

Test setup 

 

Figure 10: Test setup ACS 
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Settings 

Ʒ The SMW generates a NR uplink signal with FRC and level settings according to Table 12 

Ʒ The SMW also generates the NR interferer which is provided by the second RF path (RF B) 

Ʒ Use a hybrid combiner to sum all signals 

 

Manual testing procedure 

1. Open the test case wizard* 

2. Select base station class* 

3. Select test "7.4.1 Adjacent Channel Selectivity (ACS)"* 

4. Set the basic parameters* 

With RB Offset you can move the allocated RBs to additional positions inside the channel bandwidth (if 

possible) 

5. Select the  Position of the interferer 

 

6. Set the  Interferer Cell ID and the  Interferer UE ID

 

7. Switch RF A and RF B on 

*Detailed description can be found in 3.3 

  

1

2

1

3

2
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SCPI commands sequence 

:BB:NR5G:TCW:BSCLass <BSClass>  

:BB:NR5G:TCW:TC TS381411_TC741  

:BB:NR5G:TCW:TRIGgerconfig <TrigConfig>  

:BB:NR5G:TCW:MARKerconfig <MarkerConfig>  

:BB:NR5G:TCW:WS:RFFRequency <WSRFFreq>  

:BB:NR5G:TCW:WS:CBW <WSChBw> 

:BB:NR5G:TCW:WS:SCSPacing <WSSubCarSpacing>  

:BB:NR5G:TCW:WS:CELLid <WSCellId>  

:BB:NR5G:TCW:WS:UEID <WSUeId>  

:BB:NR5G:TCW:WS:TAPos <WSTypeAPos>  

:BB:NR5G:TCW:FA:FRALlocation <FreqAlloc>  

:BB:NR5G:TCW:IS:UEID <ISUEID > 

:BB:NR5G:TCW:IS:CLID <ISCellId>  

:BB:NR5G:TCW:APPLy  

:OUTPut1:STATe 1  

:OUTPut 2:STATe 1  
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3.8.2 In-band blocking (7.4.2) 

The in-band blocking consist of two tests. 

3.8.2.1 General blocking (a) 

In in-band blocking tests, the NR interfering signal center frequency is swept with a step size of 1 MHz 

starting from a minimum offset to the channel edge of the wanted signal to the operating band edges plus an 

additional range (ȹfOOB). 

 

Figure 11: General in-band blocking 

For each measured NR carrier, the throughput shall be  95% of the possible maximum throughput of the 

reference measurement channel. 

чfOOB depends on the width of the band: 

Table 15: ȹfOOB offset for NR operating bands 

Operating band characteristics ɲfOOB (MHz) 

FUL_high - FUL_low Җ 200 MHz 20 

200 MHz < FUL_high - FUL_low Җ 900 MHz 60 
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The wanted level is the reference sensitivity level from TS 38.104 [4] plus 6 dB (Table 12). 

The interferer is set to the minimum offset to the edge of the wanted signal and then swept in 1-MHz-steps. It 

is a DFT-s-OFDM signal modulated QPSK. The bandwidth, SCS and the number of RBs depend on the 

wanted channel bandwidth.  

Table 16: 5G NR interfering signals for in-band general blocking tests 

BS channel 
bandwidth of 
the 
lowest/highest 
carrier 
received 
(MHz) 

Wanted 
signal mean 
power (dBm) 

Interfering signal mean 
power (dBm) 

Interfering signal 
center frequency 
minimum offset 
from the 
lower/upper Base 
Station RF 
Bandwidth edge or 
sub-block edge 
inside a sub-block 
gap (MHz) 

Type of interfering 
signal 

5, 10, 15, 20 PREFSENS + 
6 dB 

Wide Area BS: -43.0 
Medium Range BS: -38.0 
Local Area BS: -35.0 

±7.5 5 MHz DFT-s-OFDM 
NR signal 
15 kHz SCS 
25 RBs 

25, 30, 40, 50, 
60, 70, 80, 90, 
100 

PREFSENS + 
6 dB 

Wide Area BS: -43.0 
Medium Range BS: -38.0 
Local Area BS: -35.0 

±30.0 20 MHz DFT-s-OFDM 
NR signal 
15 kHz SCS 
100 RBs 

 

Test setup 

 

Figure 12: Test setup In-band blocking (general blocking) 

 

Settings 

Ʒ The SMW generates a NR uplink signal with FRC according to Table 6 and level settings according to 

Table 12 which is applied to the BS receiver port 

Ʒ The SMW also generates the NR interferer which is provided by the second RF path (RF B) 

Ʒ Use a hybrid combiner to sum all signals 
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Manual testing procedure 

1. Open the test case wizard* 

2. Select base station class* 

3. Select test "7.4.2A In-band General Blocking"* 

4. Set the basic parameters* 

With RB Offset you can move the allocated RBs to additional positions inside the channel bandwidth (if 

possible) 

5. Select the  Position of the interferer 

 

6. Set the  Interferer Cell ID and the  Interferer UE ID

 

7. Switch RF A and RF B on 

8. Sweep frequency of source 2 

*Detailed description can be found in 3.3 
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SCPI commands sequence 

:BB:NR5G:TCW:BSCLass <BSClass>  

:BB:NR5G:TCW:TC TS381411_TC742A  

:BB:NR5G:TCW:TRIGgerconfig <TrigConfig>  

:BB:NR5G:TCW:MARKerconfig <MarkerConfig>  

:BB:NR5G:TCW:WS:RFFRequency <WSRFFreq>  

:BB:NR5G:TCW:WS:CBW <WSChBw> 

:BB:NR5G:TCW:WS:SCSPacing <WSSubCarSpacing>  

:BB:NR5G:TCW:WS:CELLid <WSCellId>  

:BB:NR5G:TCW:WS:UEID <WSUeId>  

:BB:NR5G:TCW:WS:TAPos <WSTypeAPos>  

:BB:NR5G:TCW:WS:RBOFfset <WSRbOffset>  

:BB:NR5G:TCW:FA:FRALlocation < FreqAlloc>  

:BB:NR5G:TCW:IS:UEID <ISUEID>  

:BB:NR5G:TCW:IS:CLID <ISCellId>  

:BB:NR5G:TCW:APPLy  

:OUTPut1:STATe 1  

:OUTPut 2:STATe 1  

3.8.2.2 Narrow band blocking (b) 

Narrow band blocking is similar to ACS (3.8.1) but the interfering signal consists of only one resource block. 

The uplink interfering signal is set up with QPSK modulation. 

The interferer is placed near the wanted signal, but only one RB is allocated (see Figure 13). The 

measurement is repeated with shifting this one RB inside the transmission bandwidth of the interferer.  

Again, the whole measurements are repeated at the lower edge of the wanted signal. 

 

Figure 13: Narrow band blocking: Interfering NR signal, 1 RB allocated only 

 



 

Rohde & Schwarz | Application Note 5G New Radio Conducted Base Station Receiver Tests  32 

 

     

 

Figure 14: Narrow band blocking; Figure shows offset to upper band edge 

For each measured NR carrier, the throughput shall be җ 95% of the possible maximum throughput of the 

reference measurement channel. 

The wanted level is the reference sensitivity level form TS 38.104 [4] plus 6 dB (Table 12). 

The interfering level depends on the BS category: 

Table 17: Interferer levels narrow band blocking 

 Wide area Medium range Local area 

Interferer level (dBm) -49.0 -44.0 -41.0 

 

In Figure 14 a small gap between the channel edges of both the NR signal is shown and mentioned as  

space w. This value adjusts the interfering signal center frequency, such that the value of "m" positions the 

RB at the stated offset frequency. Then in SMW the value of "m" can be configured in a simple way by using 

the offset VRB. It shifts the RBs center frequency from lower edge to upper edge within the transmission 

bandwidth, for example m = 0, VRB = 0 and m =1, VRB =1 and so on. 


































































