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Background

3GPP TS 38.141-1 spec defines variety of receiver testing to check the base station receiver performance. The test cases include
reference sensitivity, which is a pure FRC signal without interference, dynamic range with AWGN interference and also other
complicated test cases with UL signals as interference.

This application note will guide the users to start receiver test with LitePoint solution and device setup.

1.1 Setup

|Qxstream-5G+ supports 4x4 MIMO capability base station device test setup, Figure 1. Physical Setup. The recommended setup

is to connect the DUT four antenna ports to tester port with the same module: RF1A, RF2A, RF3A and RF4A. On the backplane s
ide of the tester, EXT1 can be connected to DUT trigger output signal for 1PPS timing alignment during the test. 10 MHz reference
clock in or out port from the tester can be connected to the DUT 10 MHz clock depends on the DUT 10 MHz port design, either
input or output.

|Qxstream-5G+ front panel |Qxstream-5G+ backplane
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Figure 1. Physical Setup
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1.2. Software application

To run the receiver test with |Qxstream-5G+, the user requires below applications:

+ 0300-5G_MIMO software license, mandatory
+ 1Qmi package on the tester, mandatory
+ 1Qfact5G, optional

IQmi (IQ Measurement Interface) is a simplified interface running in the tester to helps the users configure the test condition more
friendly. LitePoint provides a series of IQmi user guide in the [Qmi installation package that helps the users to get start with it.

IQmi it's a test case based command design, a single test condition could be generated by sending the commands to the tester.
For example, a wanted signal level for the desired SCS, BW combination and the test case selection of reference sensitivity/dynamic
range/IBB/NBB/ACS/ICS. This is usually for manual test or for the users who want to develop an ATE tool.

IQfact5G is a turnkey application solution. It integrates tester control, DUT control and the sensitivity level searching.
A test flow to edit the test cases and a test log, test report will be generated.

Figure 2. IQmi commands interface
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Figure 3. IQfact5G GUI IQfactStudio

All the Receiver Tests sections will have IQmi and IQfact5G examples.
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2.Receiver Tests

TS 38.141-1 A.1 and A.2 sections define the FRC fixed reference channels for the receiver test. The parameters for the reference
measurement channels are specified in table A.1-1 for FR1 reference sensitivity level, ACS, in-band blocking, out-of-band blocking,
receiver intermodulation and in-channel selectivity. Table A.2-1 defines FRC waveforms parameters for dynamic range test.

The A.1-1 waveforms are QPSK while waveforms in A.2-1 for dynamic range test are 16QAM, code rate is the major difference
between these two FRC waveform parameters.

Reference

Channel

(psarierspacing 15 30 60 15 30 60 15 30 60 15 15

Allocated

bl(;acckase resource 25 1 1 106 51 24 15 b6 6 24 105

CP-OFDM Symbol

oo dlot (Nota 1) 12 12 12 12 12 12 12 12 12 12 12

Modulation QPSK | QPSK | QPSK | QPSK = QPSK | QPSK | QPSK | QPSK = QPSK | QPSK | QPSK

Code rate (Note 2 1/3 13 1/3 1/3 1/3 13 1/3 1/3 1/3 13 1/3

Payload size (oits) 2152 | 984 984 | 9224 | 4352 | 2088 | 1320 | 528 528 | [2088] | [8968]

(Lansport BlOCk CRC | 16 16 16 24 24 16 16 16 16 16 24

Code block CRC si

(b?ts)e oc size B B _ 24 B _ _ _ _ _ 24

Number of cod

bloke . C ¢ 1 1 1 2 1 1 1 1 1 1 2

Code block size

ndudngCRCbit) | 2168 | 1000 | 1000 | 4648 | 4376 | 2104 | 1336 544 544 | [2104] | [4520]
ote

fopmberofbls 7000 | 3168 | 3168 | 30528 | 14688 | 6912 | 4320 | 1728 | 1728 | [6912] | [30240]

Totalsymbols perslot | 3600 | 1584 | 1584 | 15264 | 7344 | 3456 | 2160 | 864 864 | [3456] | [15120]

Table 1. FRC parameters for FR1 reference sensitivity level, ACS, IBB, IMD
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Reference channel

G-FR1-A2-1

G-FR1-A2-2

G-FR1-A2-3

G-FR1-A2-4

G-FR1-A2-5

G-FR1-A2-6

Subcarrier spacing (kHz) 15 30 60 15 30 60
Allocated resource blocks 25 " " 106 51 24
CP-OFDM Symbols per slot (Note 1) 12 12 12 12 12 12
Modulation 16QAM 16QAM 16QAM 16QAM 16QAM 16QAM
Code rate (Note 2) 2/3 2/3 2/3 2/3 2/3 2/3
Payload size (bits) 9224 4032 4032 38936 18960 8968
Transport block CRC (bits) 24 24 24 24 24 24
Code block CRC size (bits) 24 - - 24 24 24
Number of code blocks - C 2 1 1 5 3 2
(C[;\loiz ;'OCk size including CRC (bits) 4648 4056 4056 7816 6352 4520
Total number of bits per slot 14400 6336 6336 61056 29376 13824
Total symbols per slot 3600 1584 1584 15264 7344 3456

5 MHz

10 MHz

15 MHz

Table 2. FRC parameters for FR1 dynamic range

20 MHz

25 MHz

30 MHz

40 MHz S0MHz

60 MHz

80 MHz

90 MHz

100 MHz

15 25 52 79 106 133 160 216 270 N/A N/A N/A N/A
30 1 24 38 51 65 78 106 133 162 217 245 273
60 N/A 1 18 24 31 38 51 65 79 107 121 135

Table 3. NRB for SCS and channel BW configuration
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2.1. Reference Sensitivity Level (3GPP TS 38.141-1 Ch.7.2)

The reference sensitivity level is the minimum receiving power level that the base station can keep throughput greater than 95%
of its maximum throughput, or in non-signaling test it's usually mapping to 5% BLER or a mapping method to 5% BER. Physically
this can be considered as the base station coverage range with 95% maximum throughput.

The reference sensitivity level test condition has different test limits according to the base station class. The wider coverage range
base station class requires lower reference sensitivity level to cover wider range UE UL signal. The Medium range base station
requires 3 dB lower reference sensitivity power than Local area to support wider distributed UEs, while Wide Area class base station
reference power requires 5 dB lower than Medium Range base station.

Wide Area Medium Range Local Area
Sub- Reference PREFSENS (dBm) PREFSENS (dBm) PREFSENS (dBm)
Bandwidth carrier Measurement
(MHz) Spacing channel 3.0GHz 4.2 GHz 30GHz 4.2GHz ,_,, 30GHz 4.2GHz
(kHz) <f<42 <f=<6.0 <f<s42 <f=6.0 GH» <f<s42 <fs6.0
GHz GHz GHz GHz GHz GHz
5,10, 15 15 G-FR1-A1-1 -101 -100.7 -100.5 -96 -95.7 -95.5 -93 -92.7 -92.5
10, 15 30 G-FR1-A1-2 | -101.1 -100.8 -100.6 -96.1 -95.8 -95.6 -93.1 -92.8 -92.6
10, 15 60 G-FR1-A1-3 -98.2 -97.9 -97.7 -93.2 -92.9 -92.7 -90.2 -89.9 -89.7
20, i(S), ig' 3, 15 G-FR1-A1-4 -94.6 -94.3 -94.1 -89.6 -89.3 -89.1 -86.6 -86.3 -86.1

20, 25, 30, 35,
40, 45, 50, 60, 30 G-FR1-A1-5 | -94.9 -94.6 -94.4 -89.9 -89.6 -89.4 -86.9 -86.6 -86.4
70, 80, 90, 100

20, 25, 30, 35,
40, 45, 50, 60, 60 G-FR1-A1-6 -95 -94.7 -94.5 -90 -89.7 -89.5 -87 -86.7 -86.5
70, 80, 90, 100

Table 4. Sensitivity levels test conditions

The TS 38.141-1 spec also defines different FRC parameters for the different numerology and channel BW combinations, due to the
FRC waveform occupied RB difference. The FRC waveform is a partial RB configured waveform or a full RB configured waveform to
that numerology and BW configure. When the FRC waveform is partial RB configured waveform to a numerology and channel BW,
it introduces another test condition FRC RB offset.
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Figure 4. shows an example of the numerology 0, channel BW 5 MHz, 10 MHz and 15 MHz. In these three numerology and
BW combinations, FRC waveform is G-FR1-A1-1 which is a SCS=15 kHz and 25 RB waveforms. The test conditions for these three
combinations could be:

Numerology 0, BW=5 MHz: NRB=25, there is only G-FR1-A1-1 with RB offset 0.

Numerology 0, BW=10 MHz: NRB=52, the interested FRC waveform sensitivity test condition could be the most left RB location
or the most right RB location, that is RB offset O and RB offset 27.

Numerology 0, BW=15 MHz: NRB=79, the interested FRC waveform sensitivity test condition could be the most left RB location,
center RB location and the rightest RB location, that is RB offset O, RB offset 27 and RB offset 54.

SCS = 15 KHz, BW = 5 MHz SCS = 15 KHz, BW = 10 MHz SCS = 15 KHz, BW = 15 MHz
FRC = G-FR1-A1-1, 25 RB, SCS 15 KHz FRC = G-FR1-A1-1, 25 RB, SCS 15 KHz FRC = G-FR1-A1-1, 25 RB, SCS 15 KHz

G-FR1-A1-1
RB offset 0

G-FR1-A1-1
RB offset 0

G-FR1-A1-1
RB offset 0

v

v

NRB = 25 NRB = 52 NRB =79

G-FR1-A1-1

G-FR1-A1-1

RB offset 27 RB offset 27

-~
v

-~

NRB = 52 NRB =79

G-FR1-A1-1
RB offset 54

' N

NRB =79

Figure 4. FRC waveform RB offset in a channel BW
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2.1.1. Reference Sensitivity Level test with

1Qmi

Example of reference level testing with numerology 1, 100 MHz BW. FRC RB offset 0.

IQMI:CELL:INIT;

IQMI:CELL:CONF DISABLE_EXT_RCLOCK, 1;
IQMI:CELL:VERS?

IQMI:CELL:CONF MODULE, SMALLCELL;

IQMI:CELL:PORT “PATH_RX_VSG_M1_RF1A RF1A,

RX,1000.000000,1.000000,3000.000000,1.0000

00"

IQMI:CELL:PORT “PATH_RX_VSG_MZ2_RF1A,RF1B,

RX,1000.000000,1.000000,3000.000000,1.0000

IQMI:CELL:CONF MODULE, SMALLCELL;
IQMI:CELL:CONF TECH, NRSUB6_5GBS;

00";

| Interval 1

-80

©
=1

Power [dBMRBW]

8

Wb s

-110 1 ! !
-80 -60
g [ Marker Delt

-d0

IQMI:CELL:CONF SEGMENT_TYPE, RX_START;
IQMI:CELL:CONF RX_TEST_CASE, SENSITIVITY;
IQMI:CELL:CONF WAVEFORM, LOOPBACK_SMALLCELL_FRT;
IQMI:CELL:TEST:BLOC1:STAR;

IQMI:CELL:CONF SEGMENT_TYPE, RX_START;
IQMI:CELL:CONF RX_SELECT, PATH_RX_VSG_M1_RF1A;
IQMI:CELL:CONF POWER_DBM, -65;

IQMI:CELL:CONF FREQ_MHZ, 3300.000000;
IQMI:CELL:CONF CBW_HZ, 100e6;

IQMI:CELL:CONF RBOFFS, 0;

IQMI:CELL:CONF NUMEROLOGY, 1;

IQMI:CELL:CONF RX_TEST_CASE, SENSITIVITY;
IQMI:CELL:CONF WAVEFORM, LOOPBACK_SMALLCELL_FRT;
IQMI:CELL:CONF BAND, 77;

IQMI:CELL:CONF TIMEOUT_S, 5;

IQMI:CELL:CONF TRIG_SOURCE, IMM;

IQMI:CELL:CONF TRIG_OFFSET_US, 0;

IQMI:CELL: TEST:CRE;

IQMI:CELL:TEST:BLOC1:STOP;

IQMI:CELL:TEST:BLOC1:RUN:HSN?

—_ S5igl

0 20 40 60 20

Frequency [MHz] | Auto || Reset |

Figure 5. A1-5 waveform RB offset O for SCS30 KHz BW100 MHz
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Example of reference level testing with numerology 1, 100 MHz BW. FRC RB offset 222.

IQMI:CELL:CONF SEGMENT_TYPE, RX_START;
IQMI:CELL:CONF RX_TEST_CASE, SENSITIVITY;
IQMI:CELL:CONF WAVEFORM, LOOPBACK_SMALLCELL_FRT;

IQMI:CELL:TEST:BLOC1:STAR;

IQMI:CELL:CONF SEGMENT_TYPE, RX_START;
IQMI:CELL:CONF RX_SELECT, PATH_RX_VSG_M1_RF1A;
IQMI:CELL:CONF POWER_DBM, -65;

IQMI:CELL:CONF FREQ_MHZ, 3300.000000;
IQMI:CELL:CONF CBW_HZ, 100e6;

IQMI:CELL:CONF RBOFFS, 222;

IQMI:CELL:CONF NUMEROLOGY, 1;

IQMI:CELL:CONF RX_TEST_CASE, SENSITIVITY;
IQMI:CELL:CONF WAVEFORM, LOOPBACK_SMALLCELL_FRT;
IQMI:CELL:CONF BAND, 77;

IQMI:CELL:CONF TIMEOUT_S, 5;

IQMI:CELL:CONF TRIG_SOURCE, IMM;
IQMI:CELL:CONF TRIG_OFFSET_US, 0;
IQMI:CELL:TEST:CRE;

IQMI:CELL:TEST:BLOC1:STOP;

IQMI:CELL:TEST:BLOC1:RUN:HSN?

=80 -

&

Power [dBEmIRBW]

g

-110 -~

[ Marker

R T

0 ) d0 20

0
Frequency [MHz]

Interval 1 |

—sigl

40

60 2
[ Auto || Reset |

Figure 6. FRC A1-5 waveform RB offset 222 for SCS30KHz BW100 MHz
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To stop the VSG waveform playing to below commands with RX_STOP segment type.

IQMI:CELL:TEST:BLOC1:STAR;
IQMI:CELL:CONF SEGMENT_TYPE, RX_STOP;
IQMI:CELL:TEST:CRE;
IQMI:CELL:TEST:BLOC1:STOP;
IQMI:CELL:TEST:BLOC1:RUN:HSN?

2.1.2. Reference Sensitivity Level test with IQfact5G

In each 1Qfact5G NBB test node, it will do sensitivity level searching for the assigned FRC waveform and interference location.
To get all interference frequency offset results, the user just need to duplicate the test nodes and change the

INTERFERENCE_INDEX value.
Some key parameters to run a reference sensitivity level search test:

RX_TEST_OPTION:
7_2_REFERENCE_SENSITIVITY_LEVEL

FRC_WAVEFORM_RB_OFFSET:
to assign the FRC waveform RB location

REFSENSE:
The initial reference sensitivity search level

FRC_POWER_RANGE:
the reference sensitivity search range

@ 1Ofacreuse

Fie £t Took Vindow MHelp

DPBE XO0B T #X 0 0 Eecionbob Noml - OMmberot B[t |
DSV . 340\ Bin | JORAN_SenallC ell_verfazstecm, sample, XDV, ol 100MHZ et

v NRIG_SmaliCel PRI
1GLOBAL ¢

LCONMECT IO TESTER
JINSERT_DEWICE

TR VER 188 _mut_BT7_1000S4e FREQISNN0 LOOPRACK SMALLCELL FR1_RBO) NTFE-1_POW- 50 100 11 RF1A Rl

14X VER NEB_mnu1_B77_100MHz FREG2I0) | DOPRACK SMALLCELL FR1 F8222 INTFG0 POW]-30-100-1] RF1A ReD

R 2 P

260 VR IC5._mud_BT7_ 1008z FRECII0 LOCPRACK_SMALLCELL FR1_RBO_INTF@1_POWI- 3010011 RFIA_Red

Lt Farameters

No fiter - | O Change 43
B Mame Value Type U
1 RaND ” integer

2 eANDWIDTH o Integer

3 g 650000 Integes

i- FRC_WAVEFORM RB_OFFSET 0 Integer

S MEASUREMENT DELAY o integer M
& NUMEROLOGY 1 Integes

7 USECHANMEL OR FREQUCNY 1 Integer

8 FRECUENCY ™0 [
9§ REFSENSE ) Dockle  dbm
0 TRUTLMT 5 Doukle %
11 FRCPOWER RANGE H0-10-1 Simng

B FRCWAVERCRM LOCPBACK SMALLCELL FRY Strvg

11 INTERFERANCE INDEX ] Srng

W OPTION STRING String

15 RCPATHINDEX [ String

% RCTEST.OPRON 7.2 REFERENCE_SENSITIITY.LEVEL Strng

7 wurseRRENCE R Strng

Eu VG_PORT " String

Figure 7. IQfact5G Reference Sensitivity Level test node
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Example test log and report from 1Qfact5G
6.RX_VER REFSENS_mu1_B77_100MHz_FREQ3300_LOOPBACK_SMALLCELL_FR1_RBO_INTF@0_POW][-60:-100:-1]_RF1A_Rx0

SENSITIVITY : -80.00 dbm (,)

THRUPUT 1 97.37 % (95, 100)
BER 1 2.63% ()
BLER 1 2.63% ()
RSSI 7471 ()

Measure Test
Value Result

Test Item

FR1_RX_VER
REFSENS_mu1_B77_100MHz_FREQ3300_LOOPBACK_
SMALLCELL_FR1_RBO_INTF@0_POWI[-60:-100:-1]_RF1A_
RxO_SENSITIVITY

dbm -80 PASS

FR1_RX_VER
REFSENS_mu1_B77_100MHz_FREQ3300_LOOPBACK_
SMALLCELL_FR1_RBO_INTF@0_POWI[-60:-100:-1]_RF1A_
RxO_THRUPUT

% 97.37 95 100 PASS

FR1_RX_VER
REFSENS_mu1_B77_100MHz_FREQ3300_LOOPBACK_
SMALLCELL_FR1_RBO_INTF@0_POWI[-60:-100:-1]_RF1A_
RxO_BLER

% 2.634804 PASS

FR1_RX_VER
REFSENS_mu1_B77_100MHz_FREQ3300_LOOPBACK_
SMALLCELL_FR1_RBO_INTF@0_POWI[-60:-100:-1]_RF1A_
RxO_RSSI

-74.713753 PASS

Table 5. IQfact5G Reference Sensitivity Level test result

2.2. Dynamic Range (3GPP TS 38.141-1 Ch.7.3)

AWGN (adaptive white Gaussian noise) is a noise with noise power spectrum density uniform distributed over the visible spectrum.
The AWGN is added to any signal or noise in a receiver system. With a AWGN signal input to the receiver the receiver system visible
noise floor is raised and the dynamic range compressed.

In this test a FRC waveform with higher modulation QAM than reference level sensitivity is used, 16QAM in Table 2. FRC parameters
for FR1 dynamic range. The tester needs to generate the FRC waveform with AWGN added and input the test receiver.

The wanted signal power and AWGN interference power are different for each BW and SCS combination in Table 6. Dynamic
Range test conditions. The interference power level in the test condition is defined with the unit dBm/BWconfig because the
AWGN is a non-bandlimited signal and must define the power level with a limited bandwidth, that is BWconfig where the actual
RB configured in a channel BW. In general the test condition is to give the (wanted signal)/(Interference dBm/BWconfig) the same
level over all combinations.

During the test, a AWGN with interference power in this table is generated and the FRC wanted signal power level has to be lower
than the wanted signal power level in this table and keep the receiver throughput 95% to its maximum throughput or keeps 5% BLER.
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Wide Area Wide Area Mid Range Mid Range Local Area Local Area

Wanted signal Interf Wanted signal Interf; Wanted signal Interf
SUUGE) | e power (dBm)) || powsr (dBm) /|| pawer (dEm) | power (dEm) /.| powsr (dBm | powsr (4B .
BWConfig BWConfig BWConfig

15 G-FR1-A2-1 -70.7 -65.7 -62.7

5 -82.5 -77.5 -74.5
30 G-FR1-A2-2 -71.4 -66.4 -63.4
15 G-FR1-A2-1 -70.7 -65.7 -62.7

10 30 G-FR1-A2-2 -71.4 -79.3 -66.4 -74.3 -63.4 -71.3
60 G-FR1-A2-3 -68.4 -63.4 -60.4
15 G-FR1-A2-1 -70.7 -65.7 -62.7

15 30 G-FR1-A2-2 -71.4 -77.5 -66.4 -72.5 -63.4 -69.5
60 G-FR1-A2-3 -68.4 -63.4 -60.4
15 G-FR1-A2-4 -64.5 -59.5 -56.5

20 30 G-FR1-A2-5 -64.5 -76.2 -59.5 -71.2 -56.5 -68.2
60 G-FR1-A2-6 -64.8 -59.8 -56.8
15 G-FR1-A2-4 -64.5 -59.5 -56.5

25 30 G-FR1-A2-5 -64.5 -75.2 -59.5 -70.2 -56.5 -67.2
60 G-FR1-A2-6 -64.8 -59.8 -56.8
15 G-FR1-A2-4 -64.5 -59.5 -56.5

30 30 G-FR1-A2-5 -64.5 -74.4 -59.5 -69.4 -56.5 -66.4
60 G-FR1-A2-6 -64.8 -59.8 -56.8
15 G-FR1-A2-4 -64.5 -59.5 -56.5

40 30 G-FR1-A2-5 -64.5 -73.1 -59.5 -68.1 -56.5 -65.1
60 G-FR1-A2-6 -64.8 -59.8 -56.8
15 G-FR1-A2-4 -64.5 -59.5 -56.5

50 30 G-FR1-A2-5 -64.5 -72.1 59.5 -67.1 -56.5 -64.1
60 G-FR1-A2-6 -64.8 -59.8 -56.8
30 G-FR1-A2-5 -64.5 -59.5 -56.5

60 -71.3 -66.3 -63.3
60 G-FR1-A2-6 -64.8 -59.8 -56.8
30 G-FR1-A2-5 -64.5 -59.5 -56.5

70 -70.7 -65.7 -62.7
60 G-FR1-A2-6 -64.8 -59.8 -56.8
30 G-FR1-A2-5 -64.5 -59.5 -56.5

80 -70.1 -65.1 -62.1
60 G-FR1-A2-6 -64.8 -59.8 -56.8
30 G-FR1-A2-5 -64.5 -59.5 -56.5

90 -69.5 -64.5 -61.5
60 G-FR1-A2-6 -64.8 -59.8 -56.8
30 G-FR1-A2-5 -64.5 -59.5 -56.5

100 -69.1 -64.1 -61.1
60 G-FR1-A2-6 -64.8 -59.8 -56.8

Table 6. Dynamic Range test conditions
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Like reference sensitivity level testing, the FRC waveform is not full RB configured to some channel BW, in that case the FRC
waveform RB allocation is another test condition to be considered.

SCS = 15 KHz, BW = 5 MHz SCS = 15 KHz, BW = 10 MHz SCS = 15 KHz, BW = 15 MHz
FRC = G-FR1-A1-1, 25 RB, SCS 15 KHz FRC = G-FR1-A1-1, 25 RB, SCS 15 KHz FRC = G-FR1-A1-1, 25 RB, SCS 15 KHz

G-FR1-A1-1 G-FR1-A1-1 G-FR1-A1-1
RB offset 0 RB offset 0 RB offset 0

NRB = 25 NRB = 52 NRB =79

G-FR1-A1-1 G-FR1-A1-1
RB offset 27 RB offset 27

NRB = 52 NRB =79

G-FR1-A1-1
RB offset 54

NRB =79

Figure 8. Dynamic range test with FRC waveform RB offset
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2.2.1. Dynamic range test with IQmi

Example of dynamic range testing with numerology 1, 100 MHz BW. FRC RB offset 0

IQMI:CELL:INIT; IQMI:CELL:TEST:BLOC1:STAR;
IQMI:CELL:CONF DISABLE_EXT_RCLOCK, 1; IQMI:CELL:CONF SEGMENT_TYPE, RX_INTERFERENCE;
IQMI:CELL:VERS? IQMI:CELL:CONF RX_SELECT, (PATH_RX_VSG_M1_RF1A,PATH_RX_
IQMI:CELL:CONF MODULE, SMALLCELL; VSG_M2_RF1A);
IQMI:CELL:CONF POWER_DBM, -43;
IQMI:CELL:PORT “PATH_RX_VSG_M1_RF1ARF1A, IQMI:CELL:CONF CBW_HZ, 100e6;
RX,1000.000000,1.000000,3000.000000,1.000000"; IQMI:CELL:CONF RBOFFS, 0;
IQMI:CELL:PORT "PATH_RX_VSG_M2_RF1A,RF1B, IQMI:CELL:CONF NUMEROLOGY, 1;
RX,1000.000000, 1.000000,3000.000000,1.000000"; IQMI:CELL:CONF INTERFERENCE_INDEX, 0;
IQMI:CELL:CONF BS_CLASS, MEDIUM,;
IQMI:CELL:CONF MODULE, SMALLCELL; IQMI:CELL:CONF RX_TEST_CASE, DYNAMIC_RANGE;
IQMI:CELL:CONF TECH, NRSUB6_5GBS; IQMI:CELL:CONF FREQ_MHZ, 3300.000000;
IQMI:CELL:CONF WAVEFORM, LOOPBACK_SMALLCELL_FRT;

IQMI:CELL:CONF BAND, 77;
IQMI:CELL:CONF TIMEQOUT_S, 5;
IQMI:CELL:CONF TRIG_SOURCE, IMM;
IQMI:CELL:CONF TRIG_OFFSET_US, 0;
IQMI:CELL: TEST:CRE;
IQMI:CELL:TEST:BLOC1:STOP;

IQMI:CELL:TEST:BLOC1:RUN:HSN?

T S S 99% OBW 97.524 MHz
g8 :

-100

-102 -

104 -

Pow. Speciral Density[per dBrivREW = 14 kHz)

-106 -

-108

¥
-40.130 48.285

o OMarker | M ! Frequency [MHz] [ Auto | [ Reset

Figure 9. Numerology 1 100 MHz Dynamic range, FRC RB offset
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Example of dynamic range testing with numerology 1, 100 MHz BW. FRC RB offset 222

IQMI:CELL:TEST:BLOC1:STAR;

IQMI:CELL:CONF SEGMENT_TYPE, RX_INTERFERENCE;
IQMI:CELL:CONF RX_SELECT, (PATH_RX_VSG_M1_RF1A,PATH_RX_VSG_M2_RF1A);
IQMI:CELL:CONF POWER_DBM, -43;

IQMI:CELL:CONF CBW_HZ, 100e6;

IQMI:CELL:CONF RBOFFS, 222;

IQMI:CELL:CONF NUMEROLOGY, 1;

IQMI:CELL:CONF INTERFERENCE_INDEX, 0;
IQMI:CELL:CONF BS_CLASS, MEDIUM;

IQMI:CELL:CONF RX_TEST_CASE, DYNAMIC_RANGE;
IQMI:CELL:CONF FREQ_MHZ, 3300.000000;
IQMI:CELL:CONF WAVEFORM, LOOPBACK_SMALLCELL_FR1;
IQMI:CELL:CONF BAND, 77;

IQMI:CELL:CONF TIMEOUT_S, 5;

IQMI:CELL:CONF TRIG_SOURCE, IMM;

IQMI:CELL:CONF TRIG_OFFSET_US, 0;

IQMI:CELL: TEST:CRE;

IQMI:CELL:TEST:BLOC1:STOP;

IQMI:CELL:TEST:BLOC1:RUN:HSN?

Siot 1 .
DPOL | Subbiock 1~ |

99% OBW 97.720 MHz

-92 4

Pow Spectral Density|per dBryREBW = 14 kHz]
b

-43.858 49,082
OMarker ! Deita Frequency [MHz]

Figure 10. Numerology 1 100 MHz Dynamic range, FRC RB offset 22
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To stop the VSG waveform playing to below commands with RX_STOP segment type.

IQMI:CELL:TEST:BLOC1:STAR;
IQMI:CELL:CONF SEGMENT_TYPE, RX_STOP;
IQMI:CELL:TEST:CRE;
IQMI:CELL:TEST:BLOC1:STOP;
IQMI:CELL:TEST:BLOC1:RUN:HSN?

2.2.2. Dynamic range test with IQfact5G

Unlike 1Qmi which is a single test condition test, IQfact5G it searches the sensitivity level for BLER or BER user defined limit

in the test flow.
Some key parameters to run a reference sensitivity level search test:

RX_TEST_OPTION:
7_3_DYNAMIC_RANGE

FRC_WAVEFORM_RB_OFFSET:
to assign the FRC waveform RB location

REFSENSE:
The initial reference sensitivity search level

FRC_POWER_RANGE:
the reference sensitivity search range

| DASVH_IQf act -G act5G beanch_3.4.x!Ban_win'\ Diebugh TestFlows'\ FR1_ORAN_SaliC ell_verficaticn_sample ROV T mul_100MHZ.txt
| LGLOBAL SETINGS

2CONNECT IQ_TESTER
| JANSIRT_DEVICE
| ANMALIZE_DUT
| S10AD_PATH_LOSS TABLE
|

ORX_VER DR_mut
VORK_VER DR_mu

& g
Fie Edn Tock Window Help
D@PR X0B 1 3$X [0 0 BeconHol Foml < B OfmberctRunc[i |

Tnpret Pasnsswties

Mo - | O] Chazs 4
[k Mame Value Type  Unt
1 BAND n Integer

2 BANDWIDTH w0 Integer

3 CHANNEL £40000 Integer

4 FRCWANEFORM RS OFFSET 0 Integer

5 MEASUREMENT_DELAY ] Integer  Ms.
6 NUMERDLOGY ' Integer

T USE_CHANNEL OR_FREQUCNY 1 Integer

B FREQUENCY 0 Dcuble  Mhs
5 REFSENSE -4 Dcuble  dom
W TPuTUMT % Double %
1 FRC_POWER RANGE 1001 Sting

12 PRCWAVEFGRM LOGPBACK SMALLCELL FR1 String

1 INTERFERANCEINDEX ] String

W OPTION.STRNG Stiing

15 RXPATHINDEX o String

16 RCTEST.OPTON 7.3 DYNAMIC_RANGE String

17 TPUTREFERENCE o Swing

18 VSGPORT 1A String

Figure 11. IQfact5G Dynamic range test node
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Example test log and report from 1Qfact5G
10.RX_VER DR_mu1_B77_100MHz_FREQ3300_LOOPBACK_SMALLCELL_FR1_RB222_INTF@0_POW][-40:-100:-1]_RF1A_Rx0

SENSITIVITY : -60.00 dbm (,)

THRUPUT 1 95.95% (95, 100)
BER 1 4.05% ()
BLER 1 4.05% ()
RSSI : -58.58 ()

Measure Test
Value Result

Test Item

FR1_RX_VER
DR_mu1_B77_100MHz_FREQ3300_LOOPBACK_
SMALLCELL_FR1_RBO_INTF@0_POWI[-40:-100:-1]_RF1A_
RxO_SENSITIVITY

dbm -60 PASS

FR1_RX_VER
DR_mu1_B77_100MHz_FREQ3300_LOOPBACK_
SMALLCELL_FR1_RBO_INTF@0_POWI[-40:-100:-1]_RF1A_
RxO_THRUPUT

% 96.11 95 100 PASS

FR1_RX_VER
DR_mu1_B77_100MHz_FREQ3300_LOOPBACK_
SMALLCELL_FR1_RBO_INTF@0_POWI[-40:-100:-1]_RF1A_
RxO_BLER

% 3.890931 PASS

FR1_RX_VER
DR_mu1_B77_100MHz_FREQ3300_LOOPBACK_
SMALLCELL_FR1_RBO_INTF@0_POWI[-40:-100:-1]_RF1A_
RxO_RSSI

-58.4271 PASS

FR1_RX_VER
DR_mu1_B77_100MHz_FREQ3300_LOOPBACK_
SMALLCELL_FR1_RB222_INTF@0_POWI[-40:-100:-1]_RF1A_
RxO_SENSITIVITY

dbm -60 PASS

FR1_RX_VER
DR_mu1_B77_100MHz_FREQ3300_LOOPBACK_
SMALLCELL_FR1_RB222_INTF@0_POWI[-40:-100:-1]_RF1A_
RxO_THRUPUT

% 95.95 95 100 PASS

FR1_RX_VER
DR_mu1_B77_100MHz_FREQ3300_LOOPBACK_
SMALLCELL_FR1_RB222_INTF@0_POWI[-40:-100:-1]_RF1A_
RxO_BLER

% 4.050926 PASS

FR1_RX_VER
DR_mu1_B77_100MHz_FREQ3300_LOOPBACK_
SMALLCELL_FR1_RB222_INTF@0_POWI[-40:-100:-1]_RF1A_
RxO_RSSI

-58.5815 PASS
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2.3. Adjacent Channel Selectivity (3GPP TS 38.141-1 Ch.7.4.1)

Adjacent channel selectivity (ACS) is to test the receiver performance when there is a UE transmitting UL signal just adjacent to the
base station serving UE UL channel, the interference and wanted signal test condition is listed in Table 7. Adjacent channel selectivity
test condition. Channel BW below 20 MHz are tested with 5 MHz UL interference channel while channel BW above 20 MHz tested
with 20 MHz UL interference.

The interference frequency center is located about half of the interference channel BW to the wanted signal channel edge. The
wanted signal is same as reference sensitivity test FRC waveform which is either full RB to channel BW or partial allocated RB to the
channel BW that means the wanted signal RB offset is also a test condition, Figure 12. FRC waveform RB offset in adjacent channel
selectivity test.

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

BS channel bandwidth of the lowest/highest

carrier received (MHz)

5 +2.5025
10 +2.5075 5 MHz DFT-s-OFDM NR signal,
s 25195 15 kHz SCS, 25 RBs

20 +2.5025

25 +9.4675

30 +9.4725

35 +9.4625

40 +9.4675

45 +9.4725

50 sl 15 k12 5C5, 100 RBs
60 +9.4725

70 +9.4675

80 +9.4625

%0 +9.4725

100 +9.4675

BS channel bandwidth of the lowest/highest

carrier received (MHz) Wanted signal mean power (dBm) Interfering signal mean power (dBm)

Wide Area BS: -52
+6dB Medium Range BS: -47
Local Area BS: -44

5,10, 15, 20, P
25, 30, 40, 50, 60, 70, 80, 90, 100 REFSENS

Table 7. Adjacent channel selectivity test condition
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Figure 12. FRC waveform RB offset in adjacent channel selectivity test

When the receive signal level is low the received usually likes to have a higher LNA gain to amplify the signal to have a better SNR,
however the adjacent channel interference signal level is about 40 dB higher than the PSENSE, it's a RF component nature that
setting a high gain to a high power signal could bring signal nonlinearity that increase the spectrum side lope and contribute noise
to wanted signal, Figure 13. Adjacent channel interference impact.

Receiver lower gain Receiver high gain
Wanted signal less SNR Interference nonlinearity in receiver

about 40 dB about 40 dB

Interferer Interferer

v
v

Figure 13. Adjacent channel interference impact
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2.3.1. Adjacent channel selectivity test with IQmi

Example of adjacent channel selectivity testing with numerology 1, 100 MHz BW. FRC RB offset O, INTERFERENCE_INDEX -1

IQMI:CELL:INIT;

IQMI:CELL:CONF DISABLE_EXT_RCLOCK, 1;
IQMI:CELL:VERS?

IQMI:CELL:CONF MODULE, SMALLCELL;

IQMI:CELL:PORT “PATH_RX_VSG_M1_RF1ARF1A,
RX,1000.000000,1.000000,3000.000000,1.000000";
IQMI:CELL:PORT "PATH_RX_VSG_MZ2_RF1A,RF1B,
RX,1000.000000,1.000000,3000.000000,1.000000";

IQMI:CELL:CONF MODULE, SMALLCELL;
IQMI:CELL:CONF TECH, NRSUB6_5GBS;

IQMI:CELL:TEST:BLOC1:STAR;

IQMI:CELL:CONF SEGMENT_TYPE, RX_INTERFERENCE;

IQMI:CELL:CONF RX_SELECT, (PATH_RX_VSG_M1_RF1A,
PATH_RX_VSG_M2_RF1A);

IQMI:CELL:CONF POWER_DBM, -65;

IQMI:CELL:CONF CBW_HZ, 100e6;

IQMI:CELL:CONF RBOFFS, 0;

IQMI:CELL:CONF NUMEROLOGY, 1;

IQMI:CELL:CONF INTERFERENCE_INDEX, -1;

IQMI:CELL:CONF BS_CLASS, MEDIUM,;

IQMI:CELL:CONF RX_TEST_CASE, ACS;

IQMI:CELL:CONF FREQ_MHZ, 3300.000000;

IQMI:CELL:CONF WAVEFORM, LOOPBACK_SMALLCELL_FRT;

IQMI:CELL:CONF BAND, 77;
IQMI:CELL:CONF TIMEOUT_S, 5;
IQMI:CELL:CONF TRIG_SOURCE, IMM;
IQMI:CELL:CONF TRIG_OFFSET_US, 0;
IQMI:CELL: TEST:CRE;
IQMI:CELL:TEST:BLOC1:STOP;

IQMI:CELL:TEST:BLOC1:RUN:HSN?

99% OBW 88.041 MHz

14 kHz]

Pow. Speciral Densty[per dBrmvREVY

| OJMarker

-40.108 38.038
Frequency [MHz] [ Auto | [ Reset |

Figure 14. Numerology 1 100 MHz Dynamic range, FRC RB offset O, INTERFERENCE_INDEX -1
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Example of dynamic range testing with numerology 1, 100 MHz BW. FRC RB offset 222, INTERFERENCE_INDEX 1

IQMI:CELL:TEST:BLOC1:STAR;

IQMI:CELL:CONF SEGMENT_TYPE, RX_INTERFERENCE;
IQMI:CELL:CONF RX_SELECT, (PATH_RX_VSG_M1_RF1A,PATH_RX_VSG_M2_RF1A);
IQMI:CELL:CONF POWER_DBM, -65;

IQMI:CELL:CONF CBW_HZ, 100e6;

IQMI:CELL:CONF RBOFFS, 222;

IQMI:CELL:CONF NUMEROLOGY, 1;

IQMI:CELL:CONF INTERFERENCE_INDEX, 1;
IQMI:CELL:CONF BS_CLASS, MEDIUM;

IQMI:CELL:CONF RX_TEST_CASE, ACS;

IQMI:CELL:CONF FREQ_MHZ, 3300.000000;
IQMI:CELL:CONF WAVEFORM, LOOPBACK_SMALLCELL_FRT;
IQMI:CELL:CONF BAND, 77;

IQMI:CELL:CONF TIMEOUT_S, 5;

IQMI:CELL:CONF TRIG_SOURCE, IMM;

IQMI:CELL:CONF TRIG_OFFSET_US, 0;

IQMI:CELL:TEST:CRE;

IQMI:CELL:TEST:BLOC1:STOP;

IQMI:CELL:TEST:BLOC1:RUN:HSN?

Siot 1

DPOL Ismundn - |
— 99% OBW 90.229 MHz

o W

85 |

14 kHz]

.05 -
105 | ‘
110 4 |

-120

-125

Pow. Spectral Density[per dBrm/RBW

-40.265 49.904
| OMarker | W Frequency [MHz] (“Auto | [ Reset |

Figure 15. Numerology 1 100 MHz Dynamic range, FRC RB offset 222, INTERFERENCE_INDEX 1
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To stop the VSG waveform playing to below commands with RX_STOP segment type.

IQMI:CELL:TEST:BLOC1:STAR;
IQMI:CELL:CONF SEGMENT_TYPE, RX_STOP;
IQMI:CELL: TEST:CRE;
IQMI:CELL:TEST:BLOC1:STOP;
IQMI:CELL:TEST:BLOC1:RUN:HSN?

2.3.2. Adjacent channel selectivity test with IQfact5G

Unlike 1Qmi which is a single test condition test, IQfact5G it searches the sensitivity level for BLER or BER user defined limit

in the test flow.
Some key parameters to run a reference sensitivity level search test:

RX_TEST_OPTION:
7_4_1_ADJACENT_CHANNEL_SELECTIVITY

FRC_WAVEFORM_RB_OFFSET:
to assign the FRC waveform RB location

REFSENSE:
The initial reference sensitivity search level

FRC_POWER_RANGE:
the reference sensitivity search range

INTERFERENCE_INDEX:

The interference frequency location.

INTERFERENCE_INDEX > 0, the interference will locate at the right side of the channel
INTERFERENCE_INDEX < 0, the interference will locate at the right side of the channel

@ factSiudic
File ESt Took Window Help
DFE X0B T EX 0 0 SecoaMob N =1 O rumbecotRencl |
DASKN_IQfact+ IO 3 A\Bn g | ORAN_SmaBCell werication_semple_RX_IVT_mul_J00MHEtxt gt Dt
‘... NRSG_SmaliCell FRY Ho filler =l[ | O Chwage a1
1-GACBAL_SETTINGS
2.CONNECT JQ_TESTER Pemp Yok L
\ LINSERT DEVICE 1 BaND w Integer
AINMALIZE DUT
SLOAD _PATH LOSS_TABLE 1 BANDWOTH 100 Integer
p = AES ARl
2R VER REFSENS st BT FREGS oL L sERAL P 3 CHANNEL 50000 integer
‘ RX_VER DR_rmwt_BTi 00~ 1_RF1A_Rxd A FRC_WAVEFORM BB OFFSET 0 e
00 1LAF 1A RD 5 MESUREMENTORAY 0 vtager' v
‘ X i ¥ ; & NUMERDLOGY i Inseger
s = i BACK G SOWE-5 LR ARrD
o et B e FREGI 34 Y R4 pEa2 3 SREA 7 USE_CHANNEL OR_FREGUCNY 1 ingeger
‘ g 8 FREQUENCY 3300 Double  Mh:
G REFSENSE 30 Dcuble  dben
0 TPUT.LMIT # Double %
‘ 1 FRC_POWER RANGE “50:-B0-1 String
| 12 FRCWAVEFORM LOOPBACK SMALLCELL FR) String
‘ 13 INTERFERANCE INDEX B Swing
" OPTION_STRING Steing
‘ - et B 1 ROCPATHINDEX ° String
| 29REMOVE_DUT
MIDISCONNECT.I0_TESTER 1 RCTEST.OPTION 7.4_1_ADIACENT_CHANNEL SELECT... String
17 TPUTREFERENCE BLER Steing
W VSGPORT 1\ Sting

Figure 16. IQfact5G Adjacent channel selectivity test node
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Example test log and report from 1Qfact5G
12.RX_VER ACS_mu1_B77_100MHz_FREQ3300_LOOPBACK_SMALLCELL_FR1_RB222_INTF@1_POWI-50:-80:-1]_RF1A_Rx0

SENSITIVITY : -60.00 dbm (,)

THRUPUT :100.00 % (95, 100)
BER ¢ 0.00% ()
BLER ¢ 0.00% ()
RSSI 1 -59.72 ()

FR1_RX_VER

ACS_mu1_B77_100MHz_FREQ3300_LOOPBACK_

SMALLCELL_FR1_RBO_INTF@-1_POW[-50-80:-1] RFIA Re0_ |~ O e PASS
SENSITIVITY

FR1_RX_VER

ACS_mu1_B77_100MHz_FREQ3300_LOOPBACK_ .
SMALLCELL_FR1_RBO_INTF@-1_POW[-50:-80:-1]_RF1A_Rx0_ & 795 7 10 PASS
THRUPUT

FR1_RX_VER

ACS_mu1_B77_100MHz_FREQ3300_LOOPBACK_ .
SMALLCELL_FR1_RBO_INTF@-1_POW[-50:-80:-1]_RF1A_Rx0_ & 0.000808 PASS
BLER

FR1_RX_VER

ACS_mu1_B77_100MHz_FREQ3300_LOOPBACK_

SMALLCELL_FR1_RBO_INTF@-1_POW[-50:-80:-1]_RF1A_Rx0_ 68,2995 PASS
RSS|

FR1_RX_VER

ACS_mu1_B77_100MHz_FREQ3300_LOOPBACK_

SMALLCELL_FR1_RB222_INTF@1_POW[-50:-80:-1]_RF1A_ dom <0 PASS
RXO_SENSITIVITY

FR1_RX_VER

ACS_mu1_B77_100MHz_FREQ3300_LOOPBACK_ .
SMALLCELL_FR1_RB222_INTF@1_POW[-50:-80:-1]_RF1A_ & 10 7 10 PASS
RxO_THRUPUT

FR1_RX_VER

ACS_mu1_B77_100MHz_FREQ3300_LOOPBACK_ o 0 PASS
SMALLCELL_FR1_RB222_INTF@1_POW[-50:-80:-1]_RF1A_ °

RxO_BLER

FR1_RX_VER

ACS_mu1_B77_100MHz_FREQ3300_LOOPBACK_ — BASS
SMALLCELL_FR1_RB222_INTF@1_POW[-50:-80:-1]_RF1A_ =

RXO_RSS|
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2.4. In-band Blocking (3GPP TS 38.141-1 Ch.7.4.2)

In-band blocking is to test receiver performance when there is an UL interference signal adjacent to the wanted signal 2 times the
UL interference signal BW away from the wanted signal frequency center. The UL interference signal and the wanted signal are in the
same operation band so it's known as In-band blocking.

The in-band blocking wanted signal is FRC waveform same as the reference sensitivity test, Table 1. FRC parameters for FR1
reference sensitivity level, ACS, IBB, IMD, ACS. While the FRC waveform is not full RB allocated to all channel BW, the FRC waveform
RB offset is also one test condition, Figure 17. In--band blocking.
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Figure 17. In-band blocking

The test requirement is to have UL interference signal level generated at -43 dBm for wide area BS, -38 dBm for medium range
BS and -35 dBm for local area BS. While the wanted signal level has to be lower than PREFERENCE + 6 dB and still gives the
throughput more than 95% of the maximum throughput, or BLER less than 5%.

Interfering signal centre
frequency minimum offset
Wanted signal mean power Interfering signal mean from the lower/upper Base

BS channel bandwidth of

the lowest/highest carrier Type of interfering signal

received (MHz) (dBm) (Note 2) power (dBm) Station RF Bandwid‘th 'edge
or sub-block edge inside a
sub-block gap (MHz)
Wide Area BS: -43 5 MHz DFT-s-OFDM
5,10, 15, 20 Prereens + 6 dB Medium Range BS: -38 +7.5 NR signal, 15 kHz SCS,
Local Area BS: -35 25 RBs
25, 30[ 35, 40[ 45, 50[ Wlde Area BS: -43 20 MHz DFT-s-OFDM
Peersens T 6 dB Medium Range BS: -38 +30 NR signal, 15 kHz SCS,
60, 70, 80, 90, 100 Local Area BS: -35 100 RBs

Table 8. Inband blocking test requirement
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2.4.1. In-band blocking test with IQmi

Example of reference level testing with numerology 1, 100 MHz BW. FRC RB offset O, INTERFERENCE_INDEX -1.

IQMI:CELL:INIT; IQMI:CELL:CONF TECH, NRSUB6_5GBS;
IQMI:CELL:CONF DISABLE_EXT_RCLOCK, 1; IQMI:CELL:TEST:BLOC1:STAR;
IQMI:CELL:VERS? IQMI:CELL:CONF SEGMENT_TYPE, RX_INTERFERENCE;
IQMI:CELL:CONF MODULE, SMALLCELL; IQMI:CELL:CONF RX_SELECT, (PATH_RX_VSG_M1_RF1A,
PATH_RX_VSG_M2_RF1A);
IQMI:CELL:PORT “PATH_RX_VSG_M1_RF1ARF1A, IQMI:CELL:CONF POWER_DBM, -82;
RX,1000.000000,1.000000,3000.000000,1.000000"; IQMI:CELL:CONF CBW_HZ, 100e6;
IQMI:CELL:PORT "PATH_RX_VSG_MZ2_RF1A,RF1B, IQMI:CELL:CONF RBOFFS, 0;
RX,1000.000000,1.000000,3000.000000,1.000000"; IQMI:CELL:CONF NUMEROLOGY, 1;
IQMI:CELL:CONF INTERFERENCE_INDEX, -1;
IQMI:CELL:CONF MODULE, SMALLCELL; IQMI:CELL:CONF BS_CLASS, MEDIUM;
IQMI:CELL:CONF TECH, NRSUB6_5GBS; IQMI:CELL:CONF RX_TEST_CASE, IBB;
IQMI:CELL:CONF FREQ_MHZ, 3300.000000;

IQMI:CELL:CONF WAVEFORM, LOOPBACK_SMALLCELL_FRT;
IQMI:CELL:CONF BAND, 77;

IQMI:CELL:CONF TIMEOUT_S, 5;

IQMI:CELL:CONF TRIG_SOURCE, IMM;

IQMI:CELL:CONF TRIG_OFFSET_US, 0;

IQMI:CELL:TEST:CRE;

IQMI:CELL:TEST:BLOC1:STOP;

IQMI:CELL:TEST:BLOC1:RUN:HSN?
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Figure 18. Numerology 1 100 MHz IBB, INTERFERENCE_INDEX -1
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Example of reference level testing with numerology 1, 100 MHz BW. FRC RB offset 222, INTERFERENCE_INDEX 1

IQMI:CELL:CONF TECH, NRSUB6_5GBS;
IQMI:CELL:TEST:BLOC1:STAR;

IQMI:CELL:CONF SEGMENT_TYPE, RX_INTERFERENCE;
IQMI:CELL:CONF RX_SELECT, (PATH_RX_VSG_M1_RF1A,PATH_RX_VSG_M2_RF1A);
IQMI:CELL:CONF POWER_DBM, -82;

IQMI:CELL:CONF CBW_HZ, 100e6;

IQMI:CELL:CONF RBOFFS, 222;

IQMI:CELL:CONF NUMEROLOGY, 1;

IQMI:CELL:CONF INTERFERENCE_INDEX, 1;
IQMI:CELL:CONF BS_CLASS, MEDIUM;

IQMI:CELL:CONF RX_TEST_CASE, IBB;

IQMI:CELL:CONF FREQ_MHZ, 3300.000000;
IQMI:CELL:CONF WAVEFORM, LOOPBACK_SMALLCELL_FRT;
IQMI:CELL:CONF BAND, 77;

IQMI:CELL:CONF TIMEOUT_S, 5;

IQMI:CELL:CONF TRIG_SOURCE, IMM;

IQMI:CELL:CONF TRIG_OFFSET_US, 0;

IQMI:CELL:TEST:CRE;

IQMI:CELL:TEST:BLOC1:STOP;

IQMI:CELL:TEST:BLOC1:RUN:HSN?
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Figure 19. Numerology 1 100 MHz NBB, INTERFERENCE_INDEX 1
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To stop the VSG waveform playing to below commands with RX_STOP segment type.

IQMI:CELL: TEST:CRE;

IQMI:CELL:TEST:BLOC1:STAR;
IQMI:CELL:CONF SEGMENT_TYPE, RX_STOP;

IQMI:CELL:TEST:BLOC1:STOP;
IQMI:CELL:TEST:BLOC1:RUN:HSN?

2.4.2. In-band blocking test with IQfact5G

Unlike 1Qmi which is a single test condition test, IQfact5G it searches the sensitivity level for BLER or BER user defined limit

in the test flow.

Some key parameters to run a reference sensitivity level search test:

RX_TEST_OPTION:

7_4_2_INBAND_BLOCKING

FRC_WAVEFORM_RB_OFFSET:
to assign the FRC waveform RB location

REFSENSE:

The initial reference sensitivity search level

FRC_POWER_RANGE:

the reference sensitivity search range

INTERFERENCE_INDEX:

The interference frequency offset. With a negative value it gives the blocking interference at the left side while with
a positive INTERFERENCE_INDEX it gives the blocking interference locates at the right side.

| DASVNLKQfact V¥ act5Gbranch_3 4\ Bin_win\Debiag!TestFlows\FR1_ORAN_SmaliCell verification sample RX_DVT.mu?_1OMMZ txt
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Figure 20. IQfact5G Narrowband blocking test node
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Example test log and report from 1Qfact5G
14.RX_VER IBB_mu1_B77_100MHz_FREQ3300_LOOPBACK_SMALLCELL_FR1_RB222_INTF@1_POWI[-50:-100:-1]_RF1A_Rx0

SENSITIVITY :  -81.00 dbm (,)

THRUPUT 1 92.93% (95, 100)
BER : 7.07% ()
BLER : 7.07% ()
RSSI 1 -76.01 ()

Measure
Value

Test Item

FR1_RX_VER
IBB_mu1_B77_100MHz_FREQ3300_LOOPBACK_
SMALLCELL_FR1_RB222_INTF@1_POWI[-50:-100:-1]_RF1A_
RxO_SENSITIVITY

dbm -81 PASS

FR1_RX_VER
IBB_mu1_B77_100MHz_FREQ3300_LOOPBACK_
SMALLCELL_FR1_RB222_INTF@1_POWI[-50:-100:-1]_RF1A_
RxO_THRUPUT

% 92.93 90 100 PASS

FR1_RX_VER
IBB_mu1_B77_100MHz_FREQ3300_LOOPBACK_
SMALLCELL_FR1_RB222_INTF@1_POWI[-50:-100:-1]_RF1A_
RxO_BLER

% 7.073802 PASS

FR1_RX_VER
IBB_mu1_B77_100MHz_FREQ3300_LOOPBACK_
SMALLCELL_FR1_RB222_INTF@1_POWI[-50:-100:-1]_RF1A_
RxO_RSSI

-76.0077 PASS

Table 9. IQfact5G Narrowband blocking test result
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2.5. Narrowband Blocking (3GPP TS 38.141-1 Ch.7.4.2)

Narrowband blocking is to have a 1RB UL signal as the interference signal adjacent to the channel bandwidth edge, Figure 21.
Narrowband blocking. The whole interference power distributed on the single RB therefore the power spectrum density of the
interference is much higher than the wanted signal. This could be challenging when the interference close to wanted signal.

FRC waveform locates at the left edge FRC waveform locates at the right edge

Y - @
ooy
€ E €&

Figure 21. Narrowband blocking

According to the base station class, the 1RB interference power level is different. A wide Area class BS has to be tested with -49 dBm
interference power level, while Medium Range BS and Local Area BS are tested with -44 dBm and -41 dBm. The wider the coverage of the
base station, the lower interference level since the UEs are more far away from the base station and gives a lower interference power level.

The FRC waveform to narrowband blocking is same as reference sensitivity level test, Table 1. FRC parameters for FR1 reference
sensitivity level, ACS, IBB, IMD, ACS. While testing the FRC waveform is possible to be a partial RB to the full channel BW, in this
case the FRC waveform RB offset is a test condition to be tested. When FRC waveform locates at the left side channel edge, it is
sensitive to the left side interference while when it locates at the right side it is sensitive to the interference at the right side.

Multiple interference frequency offset to the channel edge has to be tested, Table 11. Narrowband blocking interference
frequency offset.

The minimum requirement is having the wanted signal power level lower than P__.. . + 6 dB but still can have 95% maximum
throughput, for each FRC waveform location and each interference frequency offset. The PREFSENS is the minimum requirement
in Table 4. Sensitivity levels test conditions.
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BS channel bandwidth (MHz)

Wanted signal power (dBm)

UL 1RB Interfering power (dBm)

5,10, 15, 20, 25, 30, 35, 40, 45, 50, Wide Area BS: 49
0. 70.80. 90 100 Peersens T 6 dB Medium Range BS: -44
e Local Area BS: -41

BS channel bandwidth (MHz) Interfering RB centre frequency offset (kHz) Interfering signal
5 +(350+m*180),
m=0,1,2,3,4,9, 14,19, 24
10 *(355+m*180),
m=0,1,2,3,4,9,14,19, 24 5 MHz DFT-s-OFDM NR signal,
m=0,1,2,3,4,9, 14,19, 24
20 +(350+m*180),
m=0,1,2,3,4,9,14,19,24
25 *+(565+m*180),
m=0, 1, 2, 3,4, 29, 54,79, 99
30 *=(570+m*180),
m=0, 1, 2, 3,4, 29,54,79, 99
35 +(560+m*180),
m=0, 1, 2, 3,4, 29,54,79, 99
40 *(565+m*180),
m=0, 1, 2, 3,4, 29, 54,79, 99
45 +(570+m*180),
m=0, 1, 2, 3,4, 29, 54,79, 99
50 +(560+m*180), 20 MHz DFT-s-OFDM NR signal,
m=0, 1, 2, 3,4, 29, 54,79, 99 15 kHz SCS, 1 RB
40 =(570+m*180),
m=0, 1, 2, 3,4, 29,54,79, 99
70 +(565+m*180),
m=0, 1, 2, 3,4, 29,54,79, 99
80 *(560+m*180),
m=0, 1, 2, 3,4, 29, 54,79, 99
%0 +(570+m*180),
m=0, 1, 2, 3,4, 29, 54,79, 99
100 +(565+m*180),
m=0, 1, 2, 3,4, 29, 54,79, 99

Table 11. Narrowband blocking interference frequency offset
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2.5.1. Narrowband blocking test with IQmi

Example of reference level testing with numerology 1, 20 MHz BW. FRC RB offset O, INTERFERENCE_INDEX -14.

IQMI:CELL:INIT;

IQMI:CELL:CONF DISABLE_EXT_RCLOCK, 1;
IQMI:CELL:VERS?

IQMI:CELL:CONF MODULE, SMALLCELL;

IQMI:CELL:PORT “PATH_RX_VSG_M1_RF1ARF1A,
RX,1000.000000,1.000000,3000.000000,1.000000";
IQMI:CELL:PORT "PATH_RX_VSG_MZ2_RF1A,RF1B,
RX,1000.000000,1.000000,3000.000000,1.000000";

IQMI:CELL:CONF MODULE, SMALLCELL;
IQMI:CELL:CONF TECH, NRSUB6_5GBS;

IQMI:CELL:TEST:BLOC1:STAR;

IQMI:CELL:CONF SEGMENT_TYPE, RX_INTERFERENCE;

IQMI:CELL:CONF RX_SELECT, (PATH_RX_VSG_M1_RF1A,
PATH_RX_VSG_M2_RF1A);

IQMI:CELL:CONF POWER_DBM, -44;

IQMI:CELL:CONF CBW_HZ, 20eé6;

IQMI:CELL:CONF RBOFFS, 0;

IQMI:CELL:CONF NUMEROLOGY, 1;

IQMI:CELL:CONF INTERFERENCE_INDEX, -14;

IQMI:CELL:CONF BS_CLASS, MEDIUM,;

IQMI:CELL:CONF RX_TEST_CASE, NBB;

IQMI:CELL:CONF FREQ_MHZ, 3300.000000;

IQMI:CELL:CONF WAVEFORM, LOOPBACK_SMALLCELL_FRT;

50

IQMI:CELL:CONF BAND, 77;
IQMI:CELL:CONF TIMEOUT_S, 5;
IQMI:CELL:CONF TRIG_SOURCE, IMM;
IQMI:CELL:CONF TRIG_OFFSET_US, 0;
IQMI:CELL: TEST:CRE;
IQMI:CELL:TEST:BLOC1:STOP;

IQMI:CELL:TEST:BLOC1:RUN:HSN?
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Figure 22. Numerology 1 20 MHz NBB, INTERFERENCE_INDEX -14
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Example of reference level testing with numerology 1, 20 MHz BW. FRC RB offset O, INTERFERENCE_INDEX 14

IQMI:CELL:TEST:BLOC1:STAR;

IQMI:CELL:CONF SEGMENT_TYPE, RX_INTERFERENCE;
IQMI:CELL:CONF RX_SELECT, (PATH_RX_VSG_M1_RF1A,PATH_RX_VSG_M2_RF1A);
IQMI:CELL:CONF POWER_DBM, -44;

IQMI:CELL:CONF CBW_HZ, 20e6;

IQMI:CELL:CONF RBOFFS, 0;

IQMI:CELL:CONF NUMEROLOGY, 1;

IQMI:CELL:CONF INTERFERENCE_INDEX, 14;
IQMI:CELL:CONF BS_CLASS, MEDIUM;

IQMI:CELL:CONF RX_TEST_CASE, NBB;

IQMI:CELL:CONF FREQ_MHZ, 3300.000000;
IQMI:CELL:CONF WAVEFORM, LOOPBACK_SMALLCELL_FR1;
IQMI:CELL:CONF BAND, 77;

IQMI:CELL:CONF TIMEOUT_S, 5;

IQMI:CELL:CONF TRIG_SOURCE, IMM;

IQMI:CELL:CONF TRIG_OFFSET_US, 0;

IQMI:CELL:TEST:CRE;

IQMI:CELL:TEST:BLOC1:STOP;

IQMI:CELL:TEST:BLOC1:RUN:HSN?
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Figure 23. Numerology 1 20 MHz NBB, INTERFERENCE_INDEX 14
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To stop the VSG waveform playing to below commands with RX_STOP segment type.

IQMI:CELL:TEST:BLOC1:STAR;
IQMI:CELL:CONF SEGMENT_TYPE, RX_STOP;
IQMI:CELL: TEST:CRE;
IQMI:CELL:TEST:BLOC1:STOP;
IQMI:CELL:TEST:BLOC1:RUN:HSN?

2.5.2. Narrowband blocking test with IQfact5G

Unlike 1Qmi which is a single test condition test, IQfact5G it searches the sensitivity level for BLER or BER user defined limit
in the test flow.

Some key parameters to run a reference sensitivity level search test:

RX_TEST_OPTION:
7_4_2_NARROW_BAND_BLOCKING

FRC_WAVEFORM_RB_OFFSET:
to assign the FRC waveform RB location

REFSENSE:
The initial reference sensitivity search level

FRC_POWER_RANGE:
the reference sensitivity search range

INTERFERENCE_INDEX:

The interference frequency offset, value m in Table 7. Narrowband blocking interference frequency offset. When a positive
value assigned, a positive frequency offset applied to the interference. Please note that 0 and -0 means different interference
frequency offset.

Example: 20MHz

INTERFERENCE_INDEX 0, interference frequency offset is + 350 khz to the channel right edge
INTERFERENCE_INDEX 14, interference frequency offset is + (350+14*180) khz to the channel right edge
INTERFERENCE_INDEX -0, interference frequency offset is - 350 khz to the channel right edge
INTERFERENCE_INDEX -14, interference frequency offset is - (350+14*180) khz to the channel right edge
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Figure 24. 1Qfact5G Narrowband blocking test node
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Example test log and report from 1Qfact5G

12.RX_VER NBB_mu1_B77_20MHz_FREQ3300_LOOPBACK_SMALLCELL_FR1_RBO_INTF@0_POWI[-30:-100:-1]_RF1A_Rx0

BER ¢ 0.07% ()
BLER ¢ 0.07% ()
RSSI ¢ -51.94 ()

Test Item

FR1_RX_VER
NBB_mu1_B77_20MHz_FREQ3300_LOOPBACK_
SMALLCELL_FR1_RBO_INTF@0_POWI[-30:-100:-1]_RF1A_
RxO_SENSITIVITY

Unit

dbm

Measure Value

Lower
Limit

Upper
Limit

Test
Result

PASS

FR1_RX_VER
NBB_mu1_B77_20MHz_FREQ3300_LOOPBACK_
SMALLCELL_FR1_RBO_INTF@0_POWI[-30:-100:-1]_RF1A_
RxO_THRUPUT

%

99.93

95

100

PASS

FR1_RX_VER
NBB_mu1_B77_20MHz_FREQ3300_LOOPBACK_
SMALLCELL_FR1_RBO_INTF@0_POWI[-30:-100:-1]_RF1A_
RxO_BLER

%

0.074891068

PASS

FR1_RX_VER
NBB_mu1_B77_20MHz_FREQ3300_LOOPBACK_
SMALLCELL_FR1_RBO_INTF@0_POWI[-30:-100:-1]_RF1A_
Rx0_RSSI

-51.937416

PASS

FR1_RX_VER
NBB_mu1_B77_20MHz_FREQ3300_LOOPBACK_
SMALLCELL_FR1_RBO_INTF@14_POWI-30:-100:-1]_RF1A_
RxO_SENSITIVITY

dbm

PASS

FR1_RX_VER
NBB_mu1_B77_20MHz_FREQ3300_LOOPBACK_
SMALLCELL_FR1_RBO_INTF@14_POWTI-30:-100:-1]_RF1A_
RxO_THRUPUT

%

95.53

95

100

PASS

FR1_RX_VER
NBB_mu1_B77_20MHz_FREQ3300_LOOPBACK_
SMALLCELL_FR1_RBO_INTF@14_POWTI-30:-100:-1]_RF1A_
RxO_BLER

%

4.4730392

PASS

FR1_RX_VER
NBB_mu1_B77_20MHz_FREQ3300_LOOPBACK_
SMALLCELL_FR1_RBO_INTF@14_POWI-30:-100:-1]_RF1A_
Rx0_RSSI

-71.691765

PASS

Table 12. IQfact5G Narrowband blocking test result

5G FR1 Base Station Receiver Test 36




2.6. Receiver Intermodulation (3GPP TS 38.141-1 Ch.7.7)

Intermodulation distortion is a common front-end performance measurement item. With intermodulation distortion the signal quality
degrades and signal distorted. Receiver internally has some low noise amplifier that can have intermodulation. In this test a FRC
wanted waveform is generated and a UL interference signal are generated from VSG.

Also, a CW tone is generated from VSG and locates between wanted signal and the interference signal, so that when these three
signals come into the receiver side intermodulation could be tested. Figure 25. Receiver Intermodulation test shows how the
intermodulation contributed from the interference.

Intermodulation Intermodulation
o Wanted A
10 10 10 10
MHz MHz MHz MHz
> BW ‘ >
| 75 1 |75 |
MHz ' ! MHz

I
175 [ e 1 s
MHz W | MHz

| ‘

!

I
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I

I

!

I

U

3

Figure 25. Receiver Intermodulation test

The wanted signal FRC waveform and interference power level is defined in Table 13. Receiver Intermodulation test condition. The
requirement is to have the receiver throughput higher than 95% of maximum throughput when the wanted signal level lower than the level
in this table, or BLER less than 5%.
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Base Station type Wanted signal power (dBm) Mean power of interfering signals (dBm)
Wide Area BS Prersens + 6 dB -52

Medium Range BS Prersens + 6 dB -47
Local Area BS Pecreens T 6 dB -44

Interfering signal centre frequency offset
from the lower/upper Base Station RF Type of interfering signal (Note 3)
Bandwidth edge (MHz)

BS channel bandwidth of the lowest/highest

carrier received (MHz)

+7.5 CW
5
+17.5 5 MHz DFT-s-OFDM NR signal (Note 1)
+7.465 CW
10
+17.5 5 MHz DFT-s-OFDM NR signal (Note 1)
+7.43 CW
15
+17.5 5 MHz DFT-s-OFDM NR signal (Note 1)
+7.395 CW
20
+17.5 5 MHz DFT-s-OFDM NR signal (Note 1)
+7.465 CW
25
+25 20MHz DFT-s-OFDM NR signal (Note 2)
+7.43 CW
30
+25 20 MHz DFT-s-OFDM NR signal (Note 2)
+7.45 CW
40
+25 20 MHz DFT-s-OFDM NR signal (Note 2)
+7.35 CW
50
+25 20 MHz DFT-s-OFDM NR signal (Note 2)
+7.49 CW
60
+25 20 MHz DFT-s-OFDM NR signal (Note 2)
+7.42 CW
70
+25 20 MHz DFT-s-OFDM NR signal (Note 2)
+7.44 CW
80
+25 20 MHz DFT-s-OFDM NR signal (Note 2)
+7.46 CW
90
+25 20 MHz DFT-s-OFDM NR signal (Note 2)
+7.48 CW
100
+25 20 MHz DFT-s-OFDM NR signal (Note 2)

Table 13. Receiver Intermodulation test condition

NOTE 1: Number of RBs is 25 for 15 kHz subcarrier spacing and 10 for 30 kHz subcarrier spacing.
NOTE 2: Number of RBs is 100 for 15 kHz subcarrier spacing, 50 for 30 kHz subcarrier spacing
and 24 for 60 kHz subcarrier spacing.
NOTE 3: The RBs shall be placed adjacent to the transmission bandwidth configuration edge
which is closer to the Base Station RF Bandwidth edge. 5G FR1 Base Station Receiver Test 38



2.6.1. Receiver Intermodulation test with IQmi

Example of reference level testing with numerology 1, 100 MHz BW. FRC RB offset O, INTERFERENCE_INDEX -1.

IQMI:CELL:INIT; IQMI:CELL:CONF TECH, NRSUB6_5GBS;
IQMI:CELL:CONF DISABLE_EXT_RCLOCK, 1; IQMI:CELL:TEST:BLOC1:STAR;
IQMI:CELL:VERS? IQMI:CELL:CONF SEGMENT_TYPE, RX_INTERFERENCE;
IQMI:CELL:CONF MODULE, SMALLCELL; IQMI:CELL:CONF RX_SELECT, (PATH_RX_VSG_M1_RF1A,
PATH_RX_VSG_M2_RF1A);
IQMI:CELL:PORT “PATH_RX_VSG_M1_RF1ARF1A, IQMI:CELL:CONF POWER_DBM, -66;
RX,1000.000000,1.000000,3000.000000,1.000000"; IQMI:CELL:CONF CBW_HZ, 100e6;
IQMI:CELL:PORT "PATH_RX_VSG_MZ2_RF1A,RF1B, IQMI:CELL:CONF RBOFFS, 0;
RX,1000.000000,1.000000,3000.000000,1.000000"; IQMI:CELL:CONF NUMEROLOGY, 1;
IQMI:CELL:CONF INTERFERENCE_INDEX, -1;
IQMI:CELL:CONF MODULE, SMALLCELL; IQMI:CELL:CONF BS_CLASS, MEDIUM;
IQMI:CELL:CONF TECH, NRSUB6_5GBS; IQMI:CELL:CONF RX_TEST_CASE, INTERMOD;
IQMI:CELL:CONF FREQ_MHZ, 3300.000000;

IQMI:CELL:CONF WAVEFORM, LOOPBACK_SMALLCELL_FRT;
IQMI:CELL:CONF BAND, 77;

IQMI:CELL:CONF TIMEOUT_S, 5;

IQMI:CELL:CONF TRIG_SOURCE, IMM;

IQMI:CELL:CONF TRIG_OFFSET_US, 0;

IQMI:CELL:TEST:CRE;

IQMI:CELL:TEST:BLOC1:STOP;

| Siot1 7 .

Ceailarsl) Sl ) 99% OBW 98.634 MHz
-60
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Figure 26. Numerology 1 100 MHz RxIMD, FRC RB@0 INTERFERENCE_INDEX -1
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Example of reference level testing with numerology 1, 100 MHz BW. FRC RB offset 222, INTERFERENCE_INDEX 1

IQMI:CELL:CONF TECH, NRSUB6_5GBS;
IQMI:CELL:TEST:BLOC1:STAR;

IQMI:CELL:CONF SEGMENT_TYPE, RX_INTERFERENCE;
IQMI:CELL:CONF RX_SELECT, (PATH_RX_VSG_M1_RF1A,PATH_RX_VSG_M2_RF1A);
IQMI:CELL:CONF POWER_DBM, -66;

IQMI:CELL:CONF CBW_HZ, 100e6;

IQMI:CELL:CONF RBOFFS, 222;

IQMI:CELL:CONF NUMEROLOGY, 1;

IQMI:CELL:CONF INTERFERENCE_INDEX, 1;
IQMI:CELL:CONF BS_CLASS, MEDIUM;

IQMI:CELL:CONF RX_TEST_CASE, INTERMOD;
IQMI:CELL:CONF FREQ_MHZ, 3300.000000;
IQMI:CELL:CONF WAVEFORM, LOOPBACK_SMALLCELL_FR1;
IQMI:CELL:CONF BAND, 77;

IQMI:CELL:CONF TIMEOUT_S, 5;

IQMI:CELL:CONF TRIG_SOURCE, IMM;

IQMI:CELL:CONF TRIG_OFFSET_US, 0;

IQMI:CELL: TEST:CRE;

IQMI:CELL:TEST:BLOC1:STOP;
IQMI:CELL:TEST:BLOC1:RUN:HSN?

Slot 1

DPOL | Subbloek1  «
e

99% OBW 98.594 MHz |
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Pow. Spectral Denstty[per dBrm/RBW
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-40.273 40322
Min Frequency [MHz]
| IMarker / De

Figure 27. Numerology 1 100 MHz RxIMD, FRC RB@222 INTERFERENCE_INDEX 1

(Auto | [ Reset |
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To stop the VSG waveform playing to below commands with RX_STOP segment type.

IQMI:CELL:TEST:BLOC1:STAR;
IQMI:CELL:CONF SEGMENT_TYPE, RX_STOP;
IQMI:CELL: TEST:CRE;
IQMI:CELL:TEST:BLOC1:STOP;
IQMI:CELL:TEST:BLOC1:RUN:HSN?

2.6.2. Receiver Intermodulation test with IQfact5G

Unlike 1Qmi which is a single test condition test, IQfact5G it searches the sensitivity level for BLER or BER user defined limit
in the test flow.

Some key parameters to run a reference sensitivity level search test:

RX_TEST_OPTION:
7_7_RECEIVER_INTERMODULATION

FRC_WAVEFORM_RB_OFFSET:
to assign the FRC waveform RB location

REFSENSE:
The initial reference sensitivity search level

FRC_POWER_RANGE:
the reference sensitivity search range

INTERFERENCE_INDEX:
The interference frequency offset. With a negative value it gives the blocking interference at the left side while with a positive
INTERFERENCE_INDEX it gives the blocking interference locates at the right side.

D\SVN_I0fact-\ICfact5G branch_34.\Bin_win'\Debugh TestFiows\FR1_ORAN_SmaliCell_verification_samphe R DV T_mul_1000HZ tet 1"""‘"“""' ) »
~ NRSG_SmallCell FR1 | No s - | [ Chenge A1
1.GLOBAL SETTINGS = ;
ZCONNECT I TESTER Name Value Type Unat
3INSERT_DEVICE 1 BAND 7 Integer
4INITALIZE_DUT
$5LOAD_PATH_LOSS_TABLE 2 BANDWIDTH 100 Integer
L ETT 100
= 3 CHANMEL 650000 Integer
4 FRC_WAVEFORM RE_OFFSET 0 Integer
5 MEASUREMENT_DEL &Y o Integer s
6 NUMEROLOGY 1 Integer
T USE.CHANNEL OR FREQUCNY 1 Integer
8 FREQUENCY 3300 Double Mh:
9 REFSENSE 30 Double  dbm
0 TPUT_LIMIT ] Double %
11 FRC_POWER RANGE 51001 Sing
12 FRCWAVEFORM LOOPBACK_SMALLCELL FRI String
13 INTERFERANCE INDEX 4 String
M OPTION STRING Stnng
15 RXPATHINDEX o String
16 RX_TEST.OPTION 7_7.RECEIVER_INTERMODULATION  String
ELNEMEAR DUY 17 TPUT REFERENCE BLER String
32.DISCONNECT JQ_ TESTER
18 VSG_PORT 1A Sirng

Figure 28. IQfact5G RxIMD test node
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Example test log and report from 1Qfact5G
29.RX_VER IMD_mu1_B77_100MHz_FREQ3300_LOOPBACK_SMALLCELL_FR1_RBO_INTF@-1_POWI[-50:-100:-1]_RF1A_Rx0

SENSITIVITY : -70.00 dbm (,)

THRUPUT : 9518 % ()
BER 1 4.82% ()
BLER 1 4.82% ()
RSSI 1 -76.32 ()

Test
Result

Test Item Measure Value

FR1_RX_VER
RI_mu1_B77_100MHz_FREQ3300_LOOPBACK_
SMALLCELL_FR1_RBO_INTF@-1_POWTI[-50:-100:-1]_RF1A_
RxO_SENSITIVITY

dbm -70 PASS

FR1_RX_VER
RI_mu1_B77_100MHz_FREQ3300_LOOPBACK_
SMALLCELL_FR1_RBO_INTF@-1_POWTI[-50:-100:-1]_RF1A_
RxO_THRUPUT

% 97.01 95 100 PASS

FR1_RX_VER
RI_mu1_B77_100MHz_FREQ3300_LOOPBACK_
SMALLCELL_FR1_RBO_INTF@-1_POWI[-50:-100:-1]_RF1A_
RxO_BLER

% 2.9888344 PASS

FR1_RX_VER
RI_mu1_B77_100MHz_FREQ3300_LOOPBACK_
SMALLCELL_FR1_RBO_INTF@-1_POWI[-50:-100:-1]_RF1A_
RxO_RSSI

-75.916145 PASS

FR1_RX_VER
RI_mu1_B77_100MHz_FREQ3300_LOOPBACK_
SMALLCELL_FR1_RB222_INTF@1_POWI[-50:-100:-1]_
RFTA_RXO_SENSITIVITY

dbm -70 PASS

FR1_RX_VER
RI_mu1_B77_100MHz_FREQ3300_LOOPBACK_
SMALLCELL_FR1_RB222_INTF@1_POWI[-50:-100:-1]_
RF1A_RxO_THRUPUT

% 95.18 95 100 PASS

FR1_RX_VER
RI_mu1_B77_100MHz_FREQ3300_LOOPBACK_
SMALLCELL_FR1_RB222_INTF@1_POWI[-50:-100:-1]_
RF1A_RxO_BLER

% 4.8202615 PASS

FR1_RX_VER
RI_mu1_B77_100MHz_FREQ3300_LOOPBACK_
SMALLCELL_FR1_RB222_INTF@1_POWI[-50:-100:-1]_
RF1A_RxO_RSSI

-76.317825 PASS

Table 14. IQfact5G Narrowband blocking test result
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2.7. Narrowband Intermodulation (3GPP TS 38.141-1 Ch.7.7)

Similar to Receiver Intermodulation, Narrowband Intermodulation, this test is also to verify the receiver low noise amplifier and
front-end performance to overcome the IMD. The difference is the interference here become a single RB UL signal, which has
higher spectrum density than a multiple RB signal, that means the intermodulation spectrum density could also be higher.

Intermodulation Intermodulation
4 Wanted &~

Figure 29. Narrowband Intermodulation test

The wanted signal FRC waveform and interference power level is defined in Table 15. Narrowband Intermodulation test condition. The

requirement is to have the receiver throughput higher than 95% of maximum throughput when the wanted signal level lower than the level
in this table, or BLER less than 5%.

Base Station type Wanted signal power (dBm) Mean power of interfering signals (dBm)
Wide Area BS Prersens + 6 dB -52

Medium Range BS Pecreens + 6 dB -47
Local Area BS Prereens + 6 dB -44
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BS channel bandwidth of the lowest/highest Interfering RB centre frequency offset

Type of interfering signals

carrier received (MHz) to channel edge
+360 CW
5
+1420 5 MHz DFT-s-OFDM NR signal, 1 RB
+370 CW
10

+1960 5 MHz DFT-s-OFDM NR signal, 1 RB
+380 CW

15 (Note 2)
+1960 5 MHz DFT-s-OFDM NR signal, 1 RB
+390 CW

20 (Note 2)
+2320 5 MHz DFT-s-OFDM NR signal, 1 RB
+325 CwW

25 (Note 2)
+2350 20 MHz DFT-s-OFDM NR signal, 1 RB
+335 CwW

30 (Note 2)
+2350 20 MHz DFT-s-OFDM NR signal, 1 RB
+345 CwW

34 (Note 2)
+2350 20MHz DFT-s-OFDM NR signal, 1 RB
+355 CwW

40 (Note 2)
+2710 20 MHz DFT-s-OFDM NR signal, 1 RB
+365 CwW

45 (Note 2)
+2710 20MHz DFT-s-OFDM NR signal, 1 RB
+375 CwW

50 (Note 2)
+2710 20 MHz DFT-s-OFDM NR signal, 1 RB
+395 CwW

60 (Note 2)
+2710 20 MHz DFT-s-OFDM NR signal, 1 RB
+415 CwW

70 (Note 2)
+2710 20 MHz DFT-s-OFDM NR signal, 1 RB
+435 CwW

80 (Note 2)
+2710 20 MHz DFT-s-OFDM NR signal, 1 RB
+365 CwW

90 (Note 2)
+2530 20 MHz DFT-s-OFDM NR signal, 1 RB
+385 CW

100 (Note 2)
+2530 20 MHz DFT-s-OFDM NR signal, 1 RB

Table 15. Narrowband Intermodulation test condition
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2.7.1. Narrowband Intermodulation test with IQmi

Example of reference level testing with numerology 1, 100 MHz BW. FRC RB offset O, INTERFERENCE_INDEX -1.

IQMI:CELL:INIT;

IQMI:CELL:CONF DISABLE_EXT_RCLOCK, 1;
IQMI:CELL:VERS?

IQMI:CELL:CONF MODULE, SMALLCELL;

IQMI:CELL:PORT “PATH_RX_VSG_M1_RF1ARF1A,
RX,1000.000000,1.000000,3000.000000,1.000000";
IQMI:CELL:PORT "PATH_RX_VSG_MZ2_RF1A,RF1B,
RX,1000.000000,1.000000,3000.000000,1.000000";

IQMI:CELL:CONF MODULE, SMALLCELL;
IQMI:CELL:CONF TECH, NRSUB6_5GBS;

IQMI:CELL:CONF TECH, NRSUB6_5GBS;

IQMI:CELL:TEST:BLOC1:STAR;

IQMI:CELL:CONF SEGMENT_TYPE, RX_INTERFERENCE;

IQMI:CELL:CONF RX_SELECT, (PATH_RX_VSG_M1_RF1A,
PATH_RX_VSG_M2_RF1A);

IQMI:CELL:CONF POWER_DBM, -48;

IQMI:CELL:CONF CBW_HZ, 100e6;

IQMI:CELL:CONF RBOFFS, 0;

IQMI:CELL:CONF NUMEROLOGY, 1;

IQMI:CELL:CONF INTERFERENCE_INDEX, -1;

IQMI:CELL:CONF BS_CLASS, MEDIUM;

IQMI:CELL:CONF RX_TEST_CASE, NBINTERMOD;

IQMI:CELL:CONF FREQ_MHZ, 3300.000000;

IQMI:CELL:CONF WAVEFORM, LOOPBACK_SMALLCELL_FRT;

IQMI:CELL:CONF BAND, 77;

IQMI:CELL:CONF TIMEOUT_S, 5;

IQMI:CELL:CONF TRIG_SOURCE, IMM;

IQMI:CELL:CONF TRIG_OFFSET_US, 0;

IQMI:CELL:TEST:CRE;

IQMI:CELL:TEST:BLOC1:STOP;

Py OBW 82650 Mi
B 99% OBW 82,650 MHz
¥ 10
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=
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5 -110 -
o
= |
w i
¥
2 -120 T
-130 -
CIMarker M Dettz Frequency [MHz] [Auto | [ Reset |

Figure 30. Numerology 1 100 MHz NBIMD, FRC RB@0 INTERFERENCE_INDEX -1
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Example of reference level testing with numerology 1, 100 MHz BW. FRC RB offset 222, INTERFERENCE_INDEX 1

IQMI:CELL:CONF TECH, NRSUB6_5GBS;
IQMI:CELL:TEST:BLOC1:STAR;

IQMI:CELL:CONF SEGMENT_TYPE, RX_INTERFERENCE;
IQMI:CELL:CONF SEGMENT_TYPE, RX_INTERFERENCE;
IQMI:CELL:CONF RX_SELECT, (PATH_RX_VSG_M1_RF1A,PATH_RX_VSG_M2_RF1A);
IQMI:CELL:CONF POWER_DBM, -48;

IQMI:CELL:CONF CBW_HZ, 100e6;

IQMI:CELL:CONF RBOFFS, 222;

IQMI:CELL:CONF NUMEROLOGY, 1;

IQMI:CELL:CONF INTERFERENCE_INDEX, 1;
IQMI:CELL:CONF BS_CLASS, MEDIUM;

IQMI:CELL:CONF RX_TEST_CASE, NBINTERMOD;
IQMI:CELL:CONF FREQ_MHZ, 3300.000000;
IQMI:CELL:CONF WAVEFORM, LOOPBACK_SMALLCELL_FR1;
IQMI:CELL:CONF BAND, 77;

IQMI:CELL:CONF TIMEOUT_S, 5;

IQMI:CELL:CONF TRIG_SOURCE, IMM;

IQMI:CELL:CONF TRIG_OFFSET_US, 0;

IQMI:CELL: TEST:CRE;

IQMI:CELL:TEST:BLOC1:STOP;

99% OBW 83.967 MHz

-34.950 49.000
. O Marker Wir Delta Frequency [MHz]

Figure 31. Numerology 1 100 MHz NBIMD, FRC RB@222 INTERFERENCE_INDEX 1

[ Auto | [ Reset |
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To stop the VSG waveform playing to below commands with RX_STOP segment type.

IQMI:CELL:TEST:BLOC1:STAR;
IQMI:CELL:CONF SEGMENT_TYPE, RX_STOP;
IQMI:CELL: TEST:CRE;
IQMI:CELL:TEST:BLOC1:STOP;
IQMI:CELL:TEST:BLOC1:RUN:HSN?

2.7.2. Narrowband Intermodulation test with IQfact5G

Unlike 1Qmi which is a single test condition test, IQfact5G it searches the sensitivity level for BLER or BER user defined limit
in the test flow.

Some key parameters to run a reference sensitivity level search test:

RX_TEST_OPTION:
7_7_NARROW_BAND_INTERMODULATION

FRC_WAVEFORM_RB_OFFSET:
to assign the FRC waveform RB location

REFSENSE:
The initial reference sensitivity search level

FRC_POWER_RANGE:
the reference sensitivity search range

INTERFERENCE_INDEX:
The interference frequency offset. With a negative value it gives the blocking interference at the left side while with a positive
INTERFERENCE_INDEX it gives the blocking interference locates at the right side.

DASYN_IQfacte I actSG \3A2\Bin_wirfiDy | ORAN_SmaliCell_verfication_sample_O_OVT_mu1_100MHZs| 189 Pusssiter
' NRSG SmaiCell FRY o fler . | 0 Change 4
;?m. Name Value Type Untt
NSERT DEVICE T n Inkeger
AINTALZE QT
510AD_PATH_LOSS_ TABLE 2 BANDWRTH 100 Integer
= 3 CHANNEL 450000 Integer
4 FRCWAVEFDRM_RB.OFFSET 0 Integer
5 MEASUREMENT DELAY L] Integer (21
6 NUMEROLOGY 1 Indeger
7 USE.CHANNEL.OR_FREGUCNY 1 Insger
1 ] FREQUENCY 3300 Double Mhz
5 mesense % Double  dom
0 TRUTLMT ™ Double %
11 FRCPOWER RANGE 51001 string
12 FRCWAVEFORM LOOPBACK_SMALLCELL FR! string
1 INTERFERANCE JNDEX -t String
1 OPTIONSTRMNG String
15 RCPATHINDEX ] strmg
1§ RXTEST.OPTION 7.7 NARROW _BAND INTERMODULATION string
7 TRUTREFERENCE BLER String
W VSGPORT N String

Figure 32. IQfact5G NBIMD test node
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Example test log and report from 1Qfact5G
32.RX_VER NBIMD_mu1_B77_100MHz_FREQ3300_LOOPBACK_SMALLCELL_FR1_RB222_INTF@1_POW][-45:-100:-1]_RF1A_Rx0

SENSITIVITY : -51.00 dbm (,)

THRUPUT :100.00 % (.)
BER ¢ 0.00% ()
BLER ¢ 0.00% ()
RSSI 1 -62.32 ()

Test

Test Item Measure Value Result
FR1_RX_VER
NBIMD_mu1_B77_100MHz_FREQ3300_LOOPBACK

- - = - - - - PA
SMALLCELL_FR1_RBO_INTF@-1_POWI[-45:-100:-1]_RF1A_ dom 52 S5
RxO_SENSITIVITY
FR1_RX_VER
NBIMD_mu1_B77_100MHz_FREQ3300_LOOPBACK

- - = - - - % 1 PA
SMALLCELL_FR1_RBO_INTF@-1_POWI[-45:-100:-1]_RF1A_ 7 100 7 00 SS
RxO_THRUPUT
FR1_RX_VER
NBIMD_mu1_B77_100MHz_FREQ3300_LOOPBACK_ % 0 PASS
SMALLCELL_FR1_RBO_INTF@-1_POW/[-45:-100:-1]_RF1A_ ?
RxO_BLER
FR1_RX_VER
NBIMD_mu1_B77_100MHz_FREQ3300_LOOPBACK

—muiBr - - - - -62. PA
SMALLCELL_FR1_RBO_INTF@-1_POW/[-45:-100:-1]_RF1A_ 622475 S5
RxO_RSSI
FR1_RX_VER
NBIMD_mu1_B77_100MHz_FREQ3300_LOOPBACK

—muiBr - - - - - PA
SMALLCELL_FR1_RB222_INTF@1_POWI[-45:-100:-1]_ dom > SS
RF1A_RxO_SENSITIVITY
FR1_RX_VER
NBIMD_mu1_B77_100MHz_FREQ3300_LOOPBACK

_mul_B/7_ - - - 9 1 PA
SMALLCELL_FR1_RB222_INTF@1_POWI[-45:-100:-1]_ . 100 7 00 S5
RF1A_RxO_THRUPUT
FR1_RX_VER
NBIMD_mu1_B77_100MHz_FREQ3300_LOOPBACK_ % 0 PASS
SMALLCELL_FR1_RB222_INTF@1_POWI[-45:-100:-1]_ ?
RF1A_RxO_BLER
FR1_RX_VER
NBIMD_mu1_B77_100MHz_FREQ3300_LOOPBACK

—ne - - - - -62. PA
SMALLCELL_FR1_RB222_INTF@1_POWI[-45:-100:-1]_ 623175 S5
RF1A_Rx0_RSSI

Table 16. IQfact5G Narrowband blocking test result
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2.8. In-Channel Selectivity (3GPP TS 38.141-1 Ch.7.8)

In-channel selectivity is to test the receiver performance when there is an UL interference just locates adjacent to the wanted signal,
both the wanted signal and the interference are in the same channel adjacent to the channel center frequency. The FRC waveform

is must partial RB is this test case, it can locate at either right side of the channel center frequency or the left side of the channel
frequency. Figure 33. In-channel selectivity test.

Channel center Channel center

Interferer Interferer

Wanted Wanted
Signal Signal

Figure 33. Inchannel selectivity test
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The wanted signal FRC waveform and interference power level is defined in Table 17. In-channel selectivity test requirement.
The requirement is to have the receiver throughput higher than 95% of maximum throughput when the wanted signal level lower
than the level in this table, or BLER less than 5%.

NR channel
bandwidth
(MHz)

Subcarrier
spacing
(kHz)

15

Reference
measurement
channel

G-FR1-A1-7

Wanted signal mean power (dBm)

f=<3.0GHz

-99.2

3.0GHz < f
< 4.2 GHz

-98.8

4.2 GHz < f
< 6.0 GHz

-98.5

Interfering
signal mean
power (dBm)

-81.4

Type of
interfering
signal

DFT-s-OFDM

NR signal, 15

kHz SCS, 10
RBs

10, 15, 20, 25,
30,35

15

G-FR1-A1-1

-97.3

-96.9

-96.6

-77.4

DFT-s-OFDM

NR signal, 15

kHz SCS, 25
RBs

40, 45, 50

15

G-FR1-A1-4

-90.9

-90.5

-90.2

-71.4

DFT-s-OFDM

NR signal, 15

kHz SCS, 100
RBs

30

G-FR1-A1-8

-99.9

-99.5

-99.2

-81.4

DFT-s-OFDM
NR signal, 30
kHz SCS, 5
RBs

10, 15, 20, 25,
30,35

30

G-FR1-A1-2

-97.4

-96.7

-78.4

DFT-s-OFDM

NR signal, 30

kHz SCS, 10
RBs

40, 45, 50, 60,
70, 80, 90, 100

30

G-FR1-A1-5

-91.2

-90.8

-90.5

-71.4

DFT-s-OFDM

NR signal, 30

kHz SCS, 50
RBs

10, 15, 20, 25,
30, 35

60

G-FR1-A1-9

-96.8

-96.4

-96.1

-78.4

DFT-s-OFDM
NR signal, 60
kHz SCS, 5
RBs

40, 45, 50, 60,
70, 80, 90, 100

60

G-FR1-A1-6

-91.3

-90.9

-90.6

-71.6

DFT-s-OFDM

NR signal, 60

kHz SCS, 24
RBs

Table 17. In-channel selectivity test requirement
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2.8.1. In-channel Selectivity test with IQmi

Example of reference level testing with numerology 1, 100 MHz BW. FRC RB offset 85, INTERFERENCE_INDEX 1.

IQMI:CELL:INIT;

IQMI:CELL:CONF DISABLE_EXT_RCLOCK, 1;
IQMI:CELL:VERS?

IQMI:CELL:CONF MODULE, SMALLCELL;

IQMI:CELL:PORT “PATH_RX_VSG_M1_RF1ARF1A,
RX,1000.000000,1.000000,3000.000000,1.000000";
IQMI:CELL:PORT "PATH_RX_VSG_MZ2_RF1A,RF1B,
RX,1000.000000,1.000000,3000.000000,1.000000";

IQMI:CELL:CONF MODULE, SMALLCELL;
IQMI:CELL:CONF TECH, NRSUB6_5GBS;

IQMI:CELL:CONF TECH, NRSUB6_5GBS;

IQMI:CELL:TEST:BLOC1:STAR;

IQMI:CELL:CONF SEGMENT_TYPE, RX_INTERFERENCE;

IQMI:CELL:CONF RX_SELECT, (PATH_RX_VSG_M1_RF1A,
PATH_RX_VSG_M2_RF1A);

IQMI:CELL:CONF POWER_DBM, -64;

IQMI:CELL:CONF CBW_HZ, 100e6;

IQMI:CELL:CONF RBOFFS, 85;

IQMI:CELL:CONF NUMEROLOGY, 1;

IQMI:CELL:CONF INTERFERENCE_INDEX, 1;

IQMI:CELL:CONF BS_CLASS, MEDIUM;

IQMI:CELL:CONF RX_TEST_CASE, ICS;

IQMI:CELL:CONF FREQ_MHZ, 3300.000000;

IQMI:CELL:CONF WAVEFORM, LOOPBACK_SMALLCELL_FRT;
IQMI:CELL:CONF BAND, 77;

IQMI:CELL:CONF TIMEOUT_S, 5;

IQMI:CELL:CONF TRIG_SOURCE, IMM;

IQMI:CELL:CONF TRIG_OFFSET_US, 0;

IQMI:CELL:TEST:CRE;

IQMI:CELL:TEST:BLOC1:STOP;

IQMI:CELL:TEST:BLOC1:RUN:HSN?
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Figure 34. Numerology 1 100 MHz ICS, FRC RB@85 INTERFERENCE_INDEX 1
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Example of reference level testing with numerology 1, 100 MHz BW. FRC RB offset 137, INTERFERENCE_INDEX -1

IQMI:CELL:CONF TECH, NRSUB6_5GBS;
IQMI:CELL:TEST:BLOC1:STAR;

IQMI:CELL:CONF SEGMENT_TYPE, RX_INTERFERENCE;
IQMI:CELL:CONF RX_SELECT, (PATH_RX_VSG_M1_RF1A,PATH_RX_VSG_M2_RF1A);
IQMI:CELL:CONF POWER_DBM, -82;

IQMI:CELL:CONF CBW_HZ, 100e6;

IQMI:CELL:CONF RBOFFS, 137;

IQMI:CELL:CONF NUMEROLOGY, 1;

IQMI:CELL:CONF INTERFERENCE_INDEX, -1;
IQMI:CELL:CONF BS_CLASS, MEDIUM;

IQMI:CELL:CONF RX_TEST_CASE, ICS;

IQMI:CELL:CONF FREQ_MHZ, 3300.000000;
IQMI:CELL:CONF WAVEFORM, LOOPBACK_SMALLCELL_FR1;
IQMI:CELL:CONF BAND, 77;

IQMI:CELL:CONF TIMEOUT_S, 5;

IQMI:CELL:CONF TRIG_SOURCE, IMM;

IQMI:CELL:CONF TRIG_OFFSET_US, 0;

IQMI:CELL: TEST:CRE;

IQMI:CELL:TEST:BLOC1:STOP;

IQMI:CELL:TEST:BLOC1:RUN:HSN?
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Figure 35. Numerology 1 100 MHz ICS, FRC RB@137 INTERFERENCE_INDEX -1

5G FR1 Base Station Receiver Test 52



To stop the VSG waveform playing to below commands with RX_STOP segment type.

IQMI:CELL:TEST:BLOC1:STAR;
IQMI:CELL:CONF SEGMENT_TYPE, RX_STOP;
IQMI:CELL: TEST:CRE;
IQMI:CELL:TEST:BLOC1:STOP;
IQMI:CELL:TEST:BLOC1:RUN:HSN?

2.8.2. In-channel Selectivity test with IQfact5G

Unlike 1Qmi which is a single test condition test, IQfact5G it searches the sensitivity level for BLER or BER user defined limit
in the test flow.

Some key parameters to run a reference sensitivity level search test:

RX_TEST_OPTION:
7_8_IN_CHANNEL_SELECTIVITY

FRC_WAVEFORM_RB_OFFSET:
to assign the FRC waveform RB location

REFSENSE:
The initial reference sensitivity search level

FRC_POWER_RANGE:
the reference sensitivity search range

INTERFERENCE_INDEX:
The interference frequency offset. With a negative value it gives the blocking interference at the left side while with a positive
INTERFERENCE_INDEX it gives the blocking interference locates at the right side.

DASVN I sct 3Ax\Bin |_ORAN_SmaliCell verification_sample_RX_DY T_mu1_100MHZ txt Inget Faamieo
~ NRSG_SenaliCell FRI o tier = | [ Coaage An
el [ Hame Value e | Um
JINSERT_DEVICE 1 BAND n Integer
ASNIMALIZE_DUT
5104D PATHLOSS TABLE 2 eawpwioTH 10 fer—
. ..::...\..u e 1 cHaNMEL 630000 nteger
4 FRCWAVEFORM_RB_OFFSET 137 integer
H MEASUREMENT_ DELAY L Inbeger Mg
5 NUMEROLOGY i ineger
7 USECHANMNEL OR FREQUCHY 1 integer
& FREQUENCY 330 [
9 meFsesE % Double  @bm
1w TPUT_LIMIT %0 Double -
1 FRC_POWER_RANGE +30:1001 Siring
T FRC.WAVEFORM LOOPBACK SMALLCELL FRY Sting
13 INTERFERANCE JINDEX 1 Sirng
4 OPTIONSTRNG Siring
R 15 RXPATHNDEX 0 Sting
S 16 RXTEST.OPTION TEINCHANNEL SELECTVITY  Suring
17 TRUT_REFERENCE BLER Siring
1 VSGPORT 1A Sing

Figure 36. IQfact5G Inchannel selectivity test node
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Example test log and report from 1Qfact5G
27 RX_VER ICS_mu1_B77_100MHz_FREQ3300_LOOPBACK_SMALLCELL_FR1_RB137_INTF@-1_POW][-30:-100:-1]_RF1A_Rx0

SENSITIVITY : -82.00 dbm (,)

THRUPUT T 9276% ()
BER : 7.24% ()
BLER : 7.24% ()
RSSI 1 -65.77 ()

Test Item Measure Value

FR1_RX_VER

ICS_mu1_B77_100MHz_FREQ3300_LOOPBACK_

SMALLCELL_FR1_RB137_INTF@-1_POW][-30:-100:-1]_ dom 82 PASS
RF1A_RxO_SENSITIVITY

FR1_RX_VER

ICS_mu1_B77_100MHz_FREQ3300_LOOPBACK_ o

SMALLCELL_FR1_RB137_INTF@-1_POW][-30:-100:-1]_ 7 9276 %0 100 PASS
RF1A_RxO_THRUPUT

FR1_RX_VER

ICS_mu1_B77_100MHz_FREQ3300_LOOPBACK_ o

SMALLCELL_FR1_RB137_INTF@-1_POWI-30:-100:-1]_ . /.244009 PASS
RF1A_RxO_BLER

FR1_RX_VER

ICS_mu1_B77_100MHz_FREQ3300_LOOPBACK_

SMALLCELL_FR1_RB137_INTF@-1_POWI-30:-100:-1]_ 657712 PASS
RF1A_RxQ_RSSI

Table 18. 1Qfact5G Inchannel selectivity test result
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