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SECTION 1

REPORT INFORMATION
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11

REPORT DETAILS

Manufacturer

Address

Product Name & Product Number
Non-Tested Variants

IC Model Name

Serial Number(s)

Software Version

Hardware Version

Test Specification/Issue/Date

Start of Test
Finish of Test
Name of Engineer(s)

Related Document(s)

Ericsson

Torshamnsgatan 23
Kista

SE-16480
Stockholm

Sweden

Radio 2212 B2/B25 (G3) & KRC 161 688/1
Radio 2212 B2/B25 (G3) & KRC 161 688/3
FS1616881, FS1616883

CF85426692

CXP9013268/15 Revision R80AG

R5E

FCC CFR 47 Part 2: 2018

FCC CFR 47 Part 24: 2018

Industry Canada RSS-GEN: Issue 5 Amdt 1: 2019
Industry Canada RSS-133: Issue 6: 2013, Amdt Jan 2018

05 August 2019
05 August 2019
Neil Rousell

KDB 971168 D01 v02r02
KDB 662911 D01 v02r01

This report has been up issued to issue 2 and should be read in place of Issue 1 to correct
typographical errors

rules.

ENGINEERING STATEMENT

The measurements shown in this report were made in accordance with the procedures described on test
pages. All reported testing was carried out on a sample equipment to demonstrate compliance with FCC
CFR 47 Part 24. The sample tested was found to comply with the requirements defined in the applied

Test Engineer(s);

Y

Neil Rousell
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1.2 BRIEF SUMMARY OF RESULTS

A brief summary of results for each configuration, in accordance with FCC CFR 47 Part 2, FCC
CFR 47 Part 24, Industry Canada RSS-GEN and Industry Canada RSS-133 is shown below.

Specification Clause
. FCC -
Section CER 47 FCCCFR | RSS- RSS-133 Test Description Result
47 Part 24 | GEN
Part 2
Maximum Peak Output Power and Peak to

21 2.1046 | 24.232 (a) 6.4 Average Ratio - Conducted Pass

2.2 2.1049 | 24.238 (b) 6.6 - Occupied Bandwidth Pass

2.3 2.1051 | 24.238 (b) 6.5 Band Edge Pass

2.4 2.1051 | 24.238 (a) 6.5 Transmitter Spurious Emissions Pass
Measurement Uncertainty Decision Statement
Determination of conformity with the specification limits is based on the results of the
compliance measurement and does not take into account measurement instrumentation
uncertainty as defined in ANSI C63.26:2015 Clause 1.3.
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1.3 CONFIGURATION DESCRIPTION

Carrier Frequency Configuration (MHz)
Configuration | RAT | No. Of carriers | Carrier Bandwidth
Bottom Middle Top
NR 1 5 MHz — SCS 15kHz 1932.5 - 1987.5
NR 1 10 MHz — SCS 15kHz 1935.0 - 1985.0
A NR 1 15 MHz — SCS 15kHz 1937.5 - 1982.5
NR 1 20 MHz — SCS 15kHz 1940.0 - 1980.0
NR 1 20 MHz — SCS 60kHz 1940.0 - 1980.0
NR 1 5 MHz — SCS 15kHz 1932.5 - 1992.5
NR 1 10 MHz — SCS 15kHz 1935.0 - 1990.0
B NR 1 15 MHz — SCS 15kHz 1937.5 - 1987.5
NR 1 20 MHz — SCS 15kHz 1940.0 - 1985.0
NR |1 20 MHz — SCS 60kHz 1940.0 - 1985.0
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14 DECLARATION OF BUILD STATUS

MAIN EUT

MANUFACTURING DESCRIPTION Radio Unit

MANUFACTURER Ericsson AB

PRODUCT NAME Radio 2212 B2/B25

PART MUMBER KRC 161 588/1° KRC 161 688/3
IC Model Name F51616881, F51616883

SERIAL MUMBER CFB5426652 -

HARDWARE VERSION RSE -

SOFTWARE VERSION

C¥Po013268_15-REDAG | -

TRAMSMITTER OPERATING RAMNGE

B5: 1930 - 1990 MHz B25: 1930 - 1935 MHz

MODULATIONS

GSM:GMSK,8PSK AQPSK
WCDMA: QPSK, 160AM, 640AM

LTE & NR: QPSK, 160AM, 640AM, 2560AM
NB-loT: QPSK

| ITU DESIGNATION OF EMISSION

G5M: 245KGXW

G5M:245KGTW

MEB loT 5A: 210KG7D

WCDMA: SMOOFSW

LTE 1,4 MHz BW channel: 1M30F9W

LTE 3 MHz BW chanrnel: 3MOOFIW

LTE 5 MHz BW channel: SMOOFIW

LTE 10 MHz BW channel: 10MOFIW?

LTE 15 MHz BW channel: 15MOFIW*

LTE 20 MHz BW channel: 20MOFgW*

NE 5 MHz BW channel: 4M47W7D

NR 10 MHz BW channel: SM29W7D

NR 15 MHz BW channel: 14M1W7D

NR 20 MHz BW channel; 1BM9W7D

" OUTPUT POWER (RMS) (W or dBm)

2 ports, Max. BOW per port

NE-loT SA 1 x 20W (per port)

FCCID

TABFKRC161688

ICID

2ETAB-F51616E8

TECHMICAL DESCRIPTIORN
(& brief description of the intended use
and operation)

Base station radio

Ancluding NE-loT GEB carriers.

KRC 161 6881 is the test object, both variants are electrically equivalent, with only mechanical

differences in the enclosure.

Signature

Audun Helle

Date 2019-08-08

Mo responsibility will be accepted by TUY SUD Product Service UK Limited as to the accuracy

of the information declared in this document by the manufacturer.
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15 PRODUCT INFORMATION

1.5.1 Technical Description

The Equipment Under Test (EUT) Radio 2212 B2/B25 is an Ericsson AB Radio Unit working in
the public mobile service 1900 MHz band which provides communication connections to 1900
MHz network. The Radio 2212 B2/B25 operates from a -48V DC supply.

The Equipment Under Test (EUT) is shown in the photograph below. A full technical description
can be found in the Manufacturer's documentation.

Equipment Under Test
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1.6

TEST SETUP

Terminator

Attenuator

EUT

RF B

PXA Signal
Analyzer

Attenuator

10 MHz

Test Computer

CT 10

RF A

CPRI

Data 1

Test Computer
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17 TEST CONDITIONS
For all tests the EUT was set up in accordance with the relevant test standard and to represent
typical operating conditions. Tests were applied with the EUT situated in a shielded enclosure,
test laboratories or a chamber as appropriate.
The EUT was powered from a -48V DC supply.
FCC Measurement Facility Registration Number
90987 Octagon House, Fareham Test Laboratory
Industry Canada Accreditation
IC2932B-1 Octagon House, Fareham Test Laboratory
1.8 DEVIATION FROM THE STANDARD

No deviations from the applicable test standards or test plan were made during testing.

1.9 MODIFICATION RECORD

No modifications were made to the EUT during testing.
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SECTION 2

TEST DETAILS
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MAXIMUM PEAK OUTPUT POWER AND PEAK TO AVERAGE RATIO - CONDUCTED

Specification Reference

FCC CFR 47 Part 2, Clause 2.1046
FCC CFR 47 Part 24, Clause 24.232 (a)
Industry Canada RSS-133, Clause 6.4

Date of Test and Modification State

05 August 2019 - Modification State O

Test Equipment Used

The major items of test equipment used for the above tests are identified in Section 3.1.

Environmental Conditions

Ambient Temperature 23 -23.9°C
Relative Humidity 36.3 - 53.3%
Test Method

All measurements were made in accordance with FCC KDB 971168 D01, clause 5.2.1 and
summed in accordance with FCC KDB 662911 DO1.

Test Results
Configuration A

Maximum Output Power 49 dBm

Peak to Average Ratio (PAR) / Output Power
i Channel Position B
Antenna NR Modulation NR Camer
Bandwidth Average Power
PAR (dB)
dBm dBm/MHz

5.0 MHz 15 kHz

A QPSK sCs 7.47 48.35 42.37
10.0 MHz 15 kHz

A QPSK scs 48.47 -
15.0 MHz 15 kHz

A QPSK SCS 48.53 -
20.0 MHz 15 kHz

A QPSK SCS 48.30 -
20.0 MHz 60 kHz

A QPSK 3CS 48.38 -
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Antenna A - NR Modulation QPSK - NR Carrier Bandwidth 5.0 MHz 15 kHz SCS - Channel

Position B
s Keysight Spectrum Analyzer - Power Stat CCDF [iﬂi]@_
RL | RF [soe bC | [ | SENSE:EXT| SOURCE OFF | ALIGN AUTO | 10:14:19 AM Aug 05, 2019
Center Freq 1.932500000 GHz | Center Freq: 1.932500000 GHz Radio Std: None
-~ Trig: FreeRun Counts:10.0 M/10.0 Mpt
#FGain:Low #Atten: 16 dB
Average Power Gaussian
9 100 %
48.36 dBm e
37.00 % at 0dB 10°% \\
1%

100%  3.70dB ot %
1.0%  662dB

01%  7.47dB \ \
0.01%  7.59dB 0.01%
0.001% 7.64dB
0.0001% 7.66 dB 0.001 %
Peak 7.67 dB \

56.03 dBm

0.0001 %

0dB 20dB
Info BW 80.000 MHz

MSG STATUS

Configuration A

Maximum Output Power 49 dBm

Peak to Average Ratio (PAR) / Output Power
i Channel Position T
Antenna NR Modulation NR CaF”er
Bandwidth Average Power
PAR (dB)
dBm dBm/MHz

5.0 MHz 15 kHz

A QPSK sCS 7.49 48.61 42.84
10.0 MHz 15 kHz

A QPSK sCs - 48.73 -
15.0 MHz 15 kHz

A QPSK scs - 48.67 -
20.0 MHz 15 kHz

A QPSK sCs - 48.66 -
20.0 MHz 60 kHz

A QPSK scs - 48.74 -
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Antenna A - NR Modulation QPSK - NR Carrier Bandwidth 5.0 MHz 15 kHz SCS - Channel

Position T
e Keysight Spectrum Analyzer - Power Stat CCDF [iﬂi]@_
RL | RF [soe bC | [ | SENSE:EXT| SOURCE OFF | ALIGN AUTO | 10:52:54 AM Aug 05, 2019
Center Freq 1.987500000 GHz | Center Freq: 1.987500000 GHz Radio Std: None
-~ Trig: FreeRun Counts:10.0 M/10.0 Mpt
#FGain:Low #Atten: 16 dB
Average Power 100 5 Saussian
48.63 dBm e
36.92 % at 0dB 10°% \
1%
10.0% 3.69 dB 01 %
1.0% 6.63 dB
0.1% 7.49 dB
001%  7.56dB 0.01%
0.001% 7.58dB
0.0001 % 7.61dB 0.001 %
Peak 7.61dB
56.24 dBm
0.0001 % 0dB >0 dB
Info BW 80.000 MHz
IMSG ISTATUS

Configuration B

Maximum Output Power 49 dBm

Peak to Average Ratio (PAR) / Output Power
i Channel Position B
Antenna NR Modulation NR CaF”er
Bandwidth Average Power
PAR (dB)
dBm dBm/MHz

5.0 MHz 15 kHz

A QPSK sCS 7.47 48.35 42.37
10.0 MHz 15 kHz

A QPSK scCs - 48.47 -
15.0 MHz 15 kHz

A QPSK scs - 48.53 -
20.0 MHz 15 kHz

A QPSK sCs - 48.30 -
20.0 MHz 60 kHz

A QPSK 3Cs - 48.38 -
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Antenna A - NR Modulation QPSK - NR Carrier Bandwidth 5.0 MHz 15 kHz SCS - Channel

Position B
s Keysight Spectrum Analyzer - Power Stat CCDF [iﬂi]@_
RL | RF [soe bC | [ | SENSE:EXT| SOURCE OFF | ALIGN AUTO | 10:14:19 AM Aug 05, 2019
Center Freq 1.932500000 GHz | Center Freq: 1.932500000 GHz Radio Std: None
-~ Trig: FreeRun Counts:10.0 M/10.0 Mpt
#FGain:Low #Atten: 16 dB
Average Power Gaussian
9 100 %
48.36 dBm e
37.00 % at 0dB 10°% \\
1%

100%  3.70dB ot %
1.0%  662dB

01%  7.47dB \ \
0.01%  7.59dB 0.01%
0.001% 7.64dB
0.0001% 7.66 dB 0.001 %
Peak 7.67 dB \

56.03 dBm

0.0001 %

0dB 20dB
Info BW 80.000 MHz

MSG STATUS

Configuration B

Maximum Output Power 49 dBm

Peak to Average Ratio (PAR) / Output Power
i Channel Position T
Antenna NR Modulation NR CaF”er
Bandwidth Average Power
PAR (dB)
dBm dBm/MHz

5.0 MHz 15 kHz

A QPSK sCS 7.49 48.29 42.51
10.0 MHz 15 kHz

A QPSK scCs - 48.43 -
15.0 MHz 15 kHz

A QPSK sCs - 48.49 -
20.0 MHz 15 kHz

A QPSK sCs - 48.55 -
20.0 MHz 60 kHz

A QPSK 3Cs - 48.57 -
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Antenna A - NR Modulation QPSK - NR Carrier Bandwidth 5.0 MHz 15 kHz SCS - Channel

Position T
s Keysight Spectrum Analyzer - Power Stat CCDF [iﬂi]@_
RL | RF [soe bC | [ | SENSE:EXT| SOURCE OFF | ALIGN AUTO | 11:47:36 AM Aug 05, 2019
Center Freq 1.992500000 GHz | Center Freq: 1.992500000 GHz Radio Std: None
-~ Trig: FreeRun Counts:10.0 M/10.0 Mpt
#FGain:Low #Atten: 16 dB
Average Power Gaussian
9 100 %
48.28 dBm e
37.01 % at 0dB 10°%

N\

10.0 % 3.70dB

0.1%
1.0% 6.62 dB
0.1% 7.49dB

0.01 %

0.01 % 7.62dB
0.001% 7.67dB \

0.0001% 7.71dB 0.001 %
Peak 7.71dB
55.99 dBm
0.0001 %5 =
Info BW 80.000 MHz
IMSG ISTATUS

Limit
Peak Power <500 W or <+57 dBm
Peak to Average Ratio 13dB
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2.2 OCCUPIED BANDWIDTH

221 Specification Reference
FCC CFR 47 Part 2, Clause 2.1049

FCC CFR 47 Part 24, Clause 24.238 (b)
Industry Canada RSS-GEN, Clause 6.6

2.2.2 Date of Test and Modification State

05 August 2019 - Modification State O

223 Test Equipment Used

The major items of test equipment used for the above tests are identified in Section 3.1.

2.2.4 Environmental Conditions

Ambient Temperature 23.9°C
Relative Humidity 53.3%

2.2.5 Test Method

All measurements were made in accordance with FCC KDB 971168 DO1.

2.2.6 Test Results

Configuration A

Maximum Output Power 49 dBm

Result (KHz)
Antenna NR NR Carrier Channel Position B Channel Position M Channel Position T
Modulation | Bandwidth - - -
Occupied -26 dB Occupied -26 dB Occupied -26 dB
Bandwidth | Bandwidth | Bandwidth | Bandwidth | Bandwidth | Bandwidth
5.0 MHz 15
A QPSK KHz SCS 4,466.58 4,819.80 - - 4,467.49 4,833.24
10.0 MHz
A QPSK 15 kHz SCS 9,286.67 9,771.56 - - 9,286.48 9,779.58
15.0 MHz
A QPSK 15 kHz SCS 14,101.16 | 14,726.94 - - 14,096.29 | 14,754.05
20.0 MHz
A QPSK 15 kHz SCS 18,923.90 | 19,748.74 - - 18,939.17 | 19,807.25
20.0 MHz
A QPSK 60 kHz SCS 17,249.73 | 19,515.53 - - 17,289.04 | 19,567.65
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Antenna A - NR Modulation QPSK - NR Carrier Bandwidth 5.0 MHz 15 kHz SCS - Channel

Position B

[ Keysight Spectrum Analyzer - Occupied BW

RL | R [50@ bC |

| SENSE:EXT| SOURCE OFF | ALIGN AUTO |

10:14:46 AM Aug 05, 2019

T lle e

Center Freq 1.932500000 GHz | Center Freq: 1.932500000 GHz Radio Std: None
-~ Trig: FreeRun Avg|Hold: 200/200
‘ #FGain:Low #Atten: 16 dB Radio Device: BTS
10 <Bidiv Ref 53.53 dBm
Log
435
35 el 1 ot Pt VA i e S e i
235
136 / \
353 f L(
-6.47 J[ lL
-16.5 W \.f“\.\"
255 PR BT
-36.5
Center 1.932500 GHz Span 10.00 MHz
|#Res BW 51 kHz #VBW 160 kHz Sweep 5ms
Occupied Bandwidth Total Power 55.6 dBm
4.4666 MHz
Transmit Freq Error -4.682 kHz % of OBW Power 99.00 %
x dB Bandwidth 4.820 MHz x dB -26.00 dB
IMSG ISTATUS

Antenna A - NR Modulation QPSK - NR Carrier Bandwidth 5.0 MHz 15 kHz SCS - Channel

Position T

e ]

e Keysight Spectrum Analyzer - Occupied BW
RL | RF [soe bc |

| SENSE:EXT| SOURCE OFF | ALIGN AUTO

10:53:19 AM Aug 05, 2019

]
Center Freq 1.987500000 GHz |

Center Freq: 1.987500000 GHz Radio Std: None
—p. Trig: FreeRun Avg|Hold: 200/200
‘ #IFGain:Low #Atten: 16 dB Radio Device: BTS

10 dBidiv Ref §3.54 dBm
liLog

435

P e L ey R T T e e
35 =
235

135 /

354 f

545 I |

165 / |

26 5 I e AT o W—W\I"%‘J"M TN,
365

Center 1.987500 GHz
|F#Res BW 51 kHz

Span 10.00 MHz]

Occupied Bandwidth

4.4675 MHz
Transmit Freq Error -6.974 kHz
x dB Bandwidth 4,833 MHz

#/BW 160 kHz Sweep 5ms
Total Power 55.9 dBm
% of OBW Power 99.00 %
x dB -26.00 dB

STATUS
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Antenna A - NR Modulation QPSK - NR Carrier Bandwidth 10.0 MHz 15 kHz SCS - Channel

Position B
ww Keysight Spectrum Analyzer - Occupied BW [iﬂi]@_
RL | RF [soe bC | [ | SENSEEXT| SOURCE OFF[  ALIGNAUTO | 11:16:41 AM Aug 05, 2019
Center Freq 1.935000000 GHz | Center Freq: 1.935000000 GHz Radio Std: None
-~ Trig: FreeRun Avg|Hold: 200/200
‘ #FGain:Low #Atten: 18 dB Radio Device: BTS
10 cBldiv Ref 54.00 dBm
Log
440
340 P b s L i e R e i U Py
240
14.0 / I\
4.00 i \
-6.00 }J \(
-16.0
250 WMW‘J MWWMW
-36.0
Center 1.93500 GHz Span 20.00 MHz
|#Res BW 100 kHz #VBW 300 kHz Sweep 1.933 msg
Occupied Bandwidth Total Power 56.3 dBm
9.2867 MHz
Transmit Freq Error -1.901 kHz % of OBW Power 99.00 %
x dB Bandwidth 9.772 MHz x dB -26.00 dB
IMSG ISTATUS

Antenna A - NR Modulation QPSK - NR Carrier Bandwidth 10.0 MHz 15 kHz SCS - Channel

Position T

e ]

e Keysight Spectrum Analyzer - Occupied BW
RL | RF [soe bc |

[ SENSE:EXT| SOURCE OFF[  ALIGN AUTO

11:18:30 AM Aug 05, 2019

]
Center Freq 1.985000000 GHz |

Center Freq: 1.985000000 GHz Radio Std: None
—p. Trig: FreeRun Avg|Hold: 200/200
‘ #IFGain:Low #Atten: 18 dB Radio Device: BTS

10 dB/div Ref 54.09 dBm
liLog

441

dnr Nen M MmN A o R Ny gl e A
31 aka —

241 f

141 /

408

-5.91

-15.9

|

-26.9

-35.9

Center 1.98500 GHz
|F¥Res BW 100 kHz

#VBW 300 kHz

Span 20.00 MHz]
Sweep 1.933 ms|

Occupied Bandwidth

9.2865 MHz
Transmit Freq Error -3.286 kHz
x dB Bandwidth 9.780 MHz

Total Power 56.7 dBm
% of OBW Power 99.00 %
x dB -26.00 dB

STATUS
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Antenna A - NR Modulation QPSK - NR Carrier Bandwidth 15.0 MHz 15 kHz SCS - Channel

Position B

[ Keysight Spectrum Analyzer - Occupied BW

T lle e

RL | RF [soe bC | [ | SENSE:EXT| SOURCE OFF | ALIGN AUTO | 11:26:49 AM Aug 05, 2019
Center Freq 1.937500000 GHz | Center Freq: 1.937500000 GHz Radio Std: None
-~ Trig: FreeRun Avg|Hold: 200/200
‘ #FGain:Low #Atten: 16 dB Radio Device: BTS
10 cBldiv Ref 54.65 dBm
Log
a7
347 el A M ey el A e i
247
147 J \I
465 j \
-5.35 f \\
-15.4
25,4 0, WWW.J MWM
-35.4
Center 1.93750 GHz Span 30.00 MHz
|#Res BW 150 kHz #VBW 470 kHz Sweep 1.333 myg
Occupied Bandwidth Total Power 56.6 dBm
14.101 MHz
Transmit Freq Error 5.859 kHz % of OBW Power 99.00 %
x dB Bandwidth 14.73 MHz x dB -26.00 dB
IMSG ISTATUS

Antenna A - NR Modulation QPSK - NR Carrier Bandwidth 15.0 MHz 15 kHz SCS - Channel

Position T

e ]

e Keysight Spectrum Analyzer - Occupied BW
RL | RF [soe bc |

| SENSE:EXT| SOURCE OFF | ALIGN AUTO

11:28:56 AM Aug 05, 2019

]
Center Freq 1.982500000 GHz |

‘ #IFGain:Low

—p. Trig: FreeRun

Center Freq: 1.982500000 GHz
Avg|Hold: 200/200
#Atten: 16 dB

Radio Std: None

Radio Device: BTS

10 dB/div Ref 54.91 dBm

liLog
449

PRt i et W o MW RO L, LUV T VPTY O SV WL O
349 i

248 i
149

491

I —

-5.09 F
I

WWMWMM

-15.1
251 WMW\I%MVJ

-35.1

Center 1.98250 GHz
|F#Res BW 150 kHz

#VBW 470 kHz

Span 30.00 MHz]
Sweep 1.333 ms|

Occupied Bandwidth

14.096 MHz
Transmit Freq Error -7.884 kHz
x dB Bandwidth 14.75 MHz

Total Power 56.8 dBm
% of OBW Power 99.00 %
x dB -26.00 dB

STATUS
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Antenna A - NR Modulation QPSK - NR Carrier Bandwidth 20.0 MHz 15 kHz SCS - Channel

Position B
ww Keysight Spectrum Analyzer - Occupied BW [iﬂi]@_
RL | RF [soe bC | [ | SENSE:EXT| SOURCE OFF | ALIGN AUTO | 11:31:39 AM Aug 05, 2019
Center Freq 1.940000000 GHz | Center Freq: 1.940000000 GHz Radio Std: None
-~ Trig: FreeRun Avg|Hold: 200/200
‘ #FGain:Low #Atten: 14 dB Radio Device: BTS
10 dBidiv Ref 54.61 dBm
Log
246
346 T o\ oy P g O gt P
246
145 f \
451 r H
-5.39 lr \‘
-15.4
254 . Ty ,MVJ WMLMMWMW
-35.4
Center 1.94000 GHz Span 40.00 MHz
|#Res BW 200 kHz #VBW 620 kHz Sweep 1ms
Occupied Bandwidth Total Power 56.4 dBm
18.924 MHz
Transmit Freq Error -1.149 kHz % of OBW Power 99.00 %
x dB Bandwidth 19.75 MHz x dB -26.00 dB
IMSG ISTATUS

Antenna A - NR Modulation QPSK - NR Carrier Bandwidth 20.0 MHz 15 kHz SCS - Channel

Position T

e ]

e Keysight Spectrum Analyzer - Occupied BW
RL | RF [soe bc |

| SENSE:EXT| SOURCE OFF | ALIGN AUTO

11:33:10 AM Aug 05, 2019

]
Center Freq 1.980000000 GHz |

‘ #IFGain:Low

Center Freq: 1.980000000 GHz
—p. Trig: FreeRun Avg|Hold: 200/200
#Atten: 16 dB

Radio Std: None

Radio Device: BTS

10 dB/div Ref §4.54 dBm

liLog
445

uE e T Y WO L B [y T e

245

145 J‘

454

-5.46

-15.5

WWWW‘VMW

-26.5

-35.5

Center 1.98000 GHz
|F#Res BW 200 kHz

Span 40.00 MHz]

#/BW 620 kHz Sweep 1ms

Occupied Bandwidth

18.939 MHz
Transmit Freq Error -10.504 kHz
x dB Bandwidth 19.81 MHz

Total Power 56.8 dBm
% of OBW Power 99.00 %
x dB -26.00 dB

STATUS
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Antenna A - NR Modulation QPSK - NR Carrier Bandwidth 20.0 MHz 60 kHz SCS - Channel

Position B

[ Keysight Spectrum Analyzer - Occupied BW

T lle e

RL | R [50@ bC |

| SENSE:EXT| SOURCE OFF |

ALIGN AUTO |

11:34:51 AM Aug 05, 2019

[
Center Freq 1.940000000 GHz |

——
#IFGain:Low

Center Freq: 1.940000000 GHz

Trig: Free Run
#Atten: 16 dB

Avg|Hold: 200/200

Radio Std: None

Radio Device: BTS

10 <Bidiv Ref 54.46 dBm

Log
245

345

245

145

7

446

/

-5.54

-15.5

I

-25.5 |Ln

i
|
O

-35.5

Center 1.94000 GHz
|F#Res BW 200 kHz

#VBW 620 kHz

Span 40.00 MHz
Sweep 1ms

Occupied Bandwidth

Transmit Freq Error
x dB Bandwidth

17.250 MHz

8.123 kHz
19.52 MHz

Total Power

% of OBW Power

x dB

55.7 dBm

99.00 %
-26.00 dB

STATUS

Antenna A - NR Modulation QPSK - NR Carrier Bandwidth 20.0 MHz 60 kHz SCS - Channel

Position T

e ]

e Keysight Spectrum Analyzer - Occupied BW
RL | RF [soe bc |

| SENSE:EXT| SOURCE OFF |

ALTGN AUTO

11:36:44 AM Aug 05, 2019

]
Center Freq 1.980000000 GHz |

——
#FGain:Low

Center Freq: 1.980000000 GHz

Trig: Free Run
#Atten: 14 dB

Avg|Hold: 200/200

Radio Std: None

Radio Device: BTS

10 dB/div Ref §4.34 dBm

liLog
443

34.3

243

143

434

-5.66

-15.7

257 M«M‘MW

L‘”“""‘W\"‘m’l«ww

-35.7

Center 1.98000 GHz
|F#Res BW 200 kHz

#VBW 620 kHz

Span 40.00 MHz]
Sweep 1ms

Occupied Bandwidth

Transmit Freq Error
x dB Bandwidth

17.289 MHz

-52.155 kHz
19.57 MHz

Total Power

% of OBW Power
x dB

56.0 dBm

99.00 %
-26.00 dB

STATUS
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Configuration B

Maximum Output Power 49 dBm

Result (KHz)
Antenna NR NR Carrier Channel Position B Channel Position M Channel Position T
Modulation | Bandwidth - - -
Occupied -26 dB Occupied -26 dB Occupied -26 dB
Bandwidth | Bandwidth | Bandwidth | Bandwidth | Bandwidth | Bandwidth
5.0 MHz 15
A QPSK KHz SCS 4,466.58 4,819.80 - - 4,465.12 4,822.20
10.0 MHz
A QPSK 15 kHz SCS 9,286.67 9,771.56 - - 9,284.29 9,752.22
15.0 MHz
A QPSK 15 kHz SCS 14,101.16 | 14,726.94 - - 14,081.23 | 14,707.10
20.0 MHz
A QPSK 15 kHz SCS 18,923.90 | 19,748.74 - - 18,894.50 | 19,758.64
20.0 MHz
A QPSK 60 kHz SCS 17,249.73 | 19,515.53 - - 17,250.72 | 19,621.69

Antenna A - NR Modulation QPSK - NR Carrier Bandwidth 5.0 MHz 15 kHz SCS - Channel

Position B
ww Keysight Spectrum Analyzer - Occupied BW [iﬂi]@_
RL | RF [soe bC | [ | SENSE:EXT| SOURCE OFF | ALIGN AUTO | 10:14:46 AM Aug 05, 2019
Center Freq 1.932500000 GHz | Center Freq: 1.932500000 GHz Radio Std: None
-~ Trig: FreeRun Avg|Hold: 200/200
‘ #FGain:Low #Atten: 16 dB Radio Device: BTS
10 cBldiv Ref 53.53 dBm
liLog
435
315 e Sl ¥ e e VA St s o s
235
135 / \
3.53 f L(
-6.47 Jf lL
155 L ey
265 2l b
365
Center 1.932500 GHz Span 10.00 MHz
|#Res BW 51 kHz #VBW 160 kHz Sweep 5ms
Occupied Bandwidth Total Power 55.6 dBm
4.4666 MHz
Transmit Freq Error -4.682 kHz % of OBW Power 99.00 %
x dB Bandwidth 4.820 MHz x dB -26.00 dB
IMSG ISTATUS

Document 75946096 Report 05 Issue 01 Page 22 of 55



Antenna A - NR Modulation QPSK - NR Carrier Bandwidth 5.0 MHz 15 kHz SCS - Channel

Position T
ww Keysight Spectrum Analyzer - Occupied BW [iﬂi]@_
RL | RF [soe bC | [ | SENSE:EXT| SOURCE OFF | ALIGN AUTO | 11:48:07 AM Aug 05, 2019
Center Freq 1.992500000 GHz | Center Freq: 1.992500000 GHz Radio Std: None
-~ Trig: FreeRun Avg|Hold: 200/200
‘ #FGain:Low #Atten: 16 dB Radio Device: BTS
10 dBidiv Ref 53.76 dBm
Log
438
338 Ittt Ve Pt s e e
238 / L'-L\
138
376 / \l
-5.24 [ \\L
-16.2 o
262 Wwﬂmv’f Vi R A
-36.2
Center 1.992500 GHz Span 10.00 MHz
|#Res BW 51 kHz #VBW 160 kHz Sweep 5ms
Occupied Bandwidth Total Power 55.5 dBm
4.4651 MHz
Transmit Freq Error -7.511 kHz % of OBW Power 99.00 %
x dB Bandwidth 4.822 MHz x dB -26.00 dB
IMSG ISTATUS

Antenna A - NR Modulation QPSK - NR Carrier Bandwidth 10.0 MHz 15 kHz SCS - Channel

Position B

e ]

e Keysight Spectrum Analyzer - Occupied BW
RL | RF [soe bc |

[ SENSE:EXT| SOURCE OFF[  ALIGN AUTO

11:16:41 AM Aug 05, 2019

]
Center Freq 1.935000000 GHz |

‘ #IFGain:Low

Center Freq: 1.935000000 GHz
—p. Trig: FreeRun Avg|Hold: 200/200
#Atten: 18 dB

Radio Std: None

Radio Device: BTS

10 dB/div Ref 54.00 dBm

liLog
440

T T L R e hi o
340 e e

240

140 f

400

-6.00

-16.0

0 WV—WWJ

L“Jknn..,nl‘ AN ety o )

-36.0

Center 1.93500 GHz
|F¥Res BW 100 kHz

#VBW 300 kHz

Span 20.00 MHz]
Sweep 1.933 ms|

Occupied Bandwidth

9.2867 MHz
Transmit Freq Error -1.901 kHz
x dB Bandwidth 9.772 MHz

Total Power 56.3 dBm
% of OBW Power 99.00 %
x dB -26.00 dB

STATUS
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Antenna A - NR Modulation QPSK - NR Carrier Bandwidth 10.0 MHz 15 kHz SCS - Channel

Position T
ww Keysight Spectrum Analyzer - Occupied BW [iﬂi]@_
RL | RF [soe bC | [ | SENSE:EXT| SOURCE OFF | ALIGN AUTO | 11:45:36 AM Aug 05, 2019
Center Freq 1.990000000 GHz | Center Freq: 1.990000000 GHz Radio Std: None
-~ Trig: FreeRun Avg|Hold: 200/200
‘ #FGain:Low #Atten: 16 dB Radio Device: BTS
10 cBldiv Ref 54.10 dBm
Log
441
341 P i e AT s O B ey Pl o, |
24.1
14.1 ! \
4.10 i \
-5.50 J‘r H*
-15.9
259 —\.J’w“\r’\,r’\[""'v"'r’\r"fll ll"""-'mnf\,,_m,\,,
- = ==
359
Center 1.99000 GHz Span 20.00 MHz
|#Res BW 100 kHz #VBW 300 kHz Sweep 1.933 msg
Occupied Bandwidth Total Power 56.2 dBm
9.2843 MHz
Transmit Freq Error -2.314 kHz % of OBW Power 99.00 %
x dB Bandwidth 9.752 MHz x dB -26.00 dB
IMSG ISTATUS

Antenna A - NR Modulation QPSK - NR Carrier Bandwidth 15.0 MHz 15 kHz SCS - Channel

Position B

e ]

e Keysight Spectrum Analyzer - Occupied BW
RL | RF [soe bc |

| SENSE:EXT| SOURCE OFF | ALIGN AUTO

11:26:49 AM Aug 05, 2019

]
Center Freq 1.937500000 GHz |

‘ #IFGain:Low

Center Freq: 1.937500000 GHz
—p. Trig: FreeRun Avg|Hold: 200/200
#Atten: 16 dB

Radio Std: None

Radio Device: BTS

10 dB/div Ref 54.65 dBm

liLog
447

L P 1, i Yait aPasa ¥l S¥oth

247

147 ;

465

-5.35

-15.4

| 25.4 D, Wmmww-.j

WM“WW’\JWUW'-‘

-35.4

Center 1.93750 GHz
|F#Res BW 150 kHz

#VBW 470 kHz

Span 30.00 MHz]
Sweep 1.333 ms|

Occupied Bandwidth

14.101 MHz
Transmit Freq Error 5.859 kHz
x dB Bandwidth 14.73 MHz

Total Power 56.6 dBm
% of OBW Power 99.00 %
x dB -26.00 dB

STATUS
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Antenna A - NR Modulation QPSK - NR Carrier Bandwidth 15.0 MHz 15 kHz SCS - Channel

Position T
ww Keysight Spectrum Analyzer - Occupied BW [iﬂi]@_
RL | RF [soe bC | [ | SENSE:EXT| SOURCE OFF | ALIGN AUTO | 11:43:49 AM Aug 05, 2019
Center Freq 1.987500000 GHz | Center Freq: 1.987500000 GHz Radio Std: None
-~ Trig: FreeRun Avg|Hold: 200/200
‘ #FGain:Low #Atten: 16 dB Radio Device: BTS
10 cBldiv Ref 54.51 dBm
Log
445
45 dvs AR A e A A Pt B ot P AL P
245
145 f H
4.51 ’/ \
-5.49 ; ll
155
55 MM»«N e Mt - "
355
Center 1.98750 GHz Span 30.00 MHz
|#Res BW 150 kHz #VBW 470 kHz Sweep 1.333 myg
Occupied Bandwidth Total Power 56.6 dBm
14.081 MHz
Transmit Freq Error -1.197 kHz % of OBW Power 99.00 %
x dB Bandwidth 14.71 MHz x dB -26.00 dB
IMSG ISTATUS

Antenna A - NR Modulation QPSK - NR Carrier Bandwidth 20.0 MHz 15 kHz SCS - Channel

Position B

e ]

e Keysight Spectrum Analyzer - Occupied BW
RL | RF [soe bc |

| SENSE:EXT| SOURCE OFF |

ALTGN AUTO

11:31:39 AM Aug 05, 2019

]
Center Freq 1.940000000 GHz |

Center Freq: 1.940000000 GHz Radio Std: None
—p. Trig: FreeRun Avg|Hold: 200/200
‘ #IFGain:Low #Atten: 14 dB Radio Device: BTS
10 dB/div Ref 54.61 dBm
liLog
4456
245 eyl Sl et i A ey M NPt b Ao T
248

148

-5.39

I
461 [
[
l

-15.4

054 M foy nuv\—J

ey
-35.4

Center 1.94000 GHz
|F#Res BW 200 kHz

#VBW 620 kHz

Span 40.00 MHz]
Sweep 1ms

Occupied Bandwidth

18.924 MHz
Transmit Freq Error -1.149 kHz
x dB Bandwidth 19.75 MHz

Total Power 56.4 dBm
% of OBW Power 99.00 %
x dB -26.00 dB

STATUS
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Antenna A - NR Modulation QPSK - NR Carrier Bandwidth 20.0 MHz 15 kHz SCS - Channel

Position T
ww Keysight Spectrum Analyzer - Occupied BW [iﬂi]@_
RL | RF [soe bC | [ | SENSEEXT| SOURCE OFF[  ALIGNAUTO | 11:42:11 AM Aug 05, 2019
Center Freq 1.985000000 GHz | Center Freq: 1.985000000 GHz Radio Std: None
-~ Trig: FreeRun Avg|Hold: 200/200
‘ #FGain:Low #Atten: 14 dB Radio Device: BTS
10 dBidiv Ref 54.63 dBm
Log
246
345 A SV Ak e W PV i) e it i
246
145 l, ‘1
4563 J \\
-5.37 lr l‘
-15.4
254 vuuu\-hmw«wj L‘-vm
- T Ui
-35.4
Center 1.98500 GHz Span 40.00 MHz
|#Res BW 200 kHz #VBW 620 kHz Sweep 1ms
Occupied Bandwidth Total Power 56.6 dBm
18.894 MHz
Transmit Freq Error 646 Hz % of OBW Power 99.00 %
x dB Bandwidth 19.76 MHz x dB -26.00 dB
IMSG ISTATUS

Antenna A - NR Modulation QPSK - NR Carrier Bandwidth 20.0 MHz 60 kHz SCS - Channel

Position B

e ]

e Keysight Spectrum Analyzer - Occupied BW
RL | RF [soe bc |

| SENSE:EXT| SOURCE OFF | ALIGN AUTO

11:34:51 AM Aug 05, 2019

]
Center Freq 1.940000000 GHz |

Center Freq: 1.940000000 GHz Radio Std: None
—p. Trig: FreeRun Avg|Hold: 200/200
‘ #IFGain:Low #Atten: 16 dB Radio Device: BTS
10 dB/div Ref §4.46 dBm
liLog
445
uE 0 RPN ST, PUH, P Y Ao gty
245 "1

145 /

4.46 ’{

|

-5.54 i

155 J

255 |am M WWMW\-(WW\.J\;\"W

-355

Center 1.94000 GHz Span 40.00 MHz]
|F#Res BW 200 kHz #/BW 620 kHz Sweep 1ms

Occupied Bandwidth

17.250 MHz
Transmit Freq Error 8.123 kHz
x dB Bandwidth 19.52 MHz

Total Power 55.7 dBm
% of OBW Power 99.00 %
x dB -26.00 dB

STATUS
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Antenna A - NR Modulation QPSK - NR Carrier Bandwidth 20.0 MHz 60 kHz SCS - Channel

Position T

[ Keysight Spectrum Analyzer - Occupied BW

T lle e

RL | R [50@ bC |

[ SENSE:EXT| SOURCE OFF [

ALIGN AUTO |

[
Center Freq 1.985000000 GHz |

‘ #IFGain:Low

——

11:40:22 AM Aug 05, 2019
Radio Std: None

Center Freq: 1.985000000 GHz

Trig: Free Run Avg|Hold: 200/200

#Atten: 14 dB Radio Device: BTS

10 <Bidiv

Ref 53.95 dBm
Log

440

oy, ]
340

24.0

14.0 fj

395 {

-6.05

-16.1

R P

[ P T

-36.1

Center 1.98500 GHz
|F#Res BW 200 kHz

Span 40.00 MHz

#VBW 620 kHz Sweep 1ms

Occupied Bandwidth

17.251 MHz
Transmit Freq Error -4.792 kHz
x dB Bandwidth 19.62 MHz

Total Power 55.9 dBm
% of OBW Power 99.00 %
x dB -26.00 dB

STATUS
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2.3 BAND EDGE

231 Specification Reference
FCC CFR 47 Part 2, Clause 2.1051

FCC CFR 47 Part 24, Clause 24.238 (b)
Industry Canada RSS-133, Clause 6.5

2.3.2 Date of Test and Modification State

05 August 2019 - Modification State O

2.3.3 Test Equipment Used

The major items of test equipment used for the above tests are identified in Section 3.1.

2.34 Environmental Conditions

Ambient Temperature 23.9°C
Relative Humidity 53.3%

2.3.5 Test Method

All measurements were made in accordance with FCC KDB 971168 DO1.

Each antenna port has been declared as being equivalent, therefore measurements were made
on one antenna port only. To account for this, the limit was tightened by 10 * Log(N), where N is
equal to the number of MIMO antenna ports.

For single port, the limit was calculated as being -13 dBm - 10 * Log (1) = -13dBm.

For dual port, the limit was calculated as being -13 dBm - 10 * Log (2) = -16 dBm.

2.3.6 Test Results
Configuration A

Maximum Output Power 49 dBm

. . . Band Edge (MHz)
Antenna NR Modulation NR Carrier Bandwidth — —
Channel Position B Channel Position T
A QPSK 5.0 MHz 15 kHz SCS 1,932.5 1,987.5
A QPSK 10.0 MHz 15 kHz SCS 1,935.0 1,985.0
A QPSK 15.0 MHz 15 kHz SCS 1,937.5 1,982.5
A QPSK 20.0 MHz 15 kHz SCS 1,940.0 1,980.0
A QPSK 20.0 MHz 60 kHz SCS 1,940.0 1,980.0
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Antenna A - NR Modulation QPSK - NR Carrier Bandwidth 5.0 MHz 15 kHz SCS - Channel

Position B

[ Keysight Spectrum Analyzer - Swept SA

T lle e

RL | RF [soe bC | [ | SENSE:EXT| SOURCE OFF |

ALIGN AUTO |

10:15:12 AM Aug 05, 2019

Center Freq 1.930000000 GHz

PNO:Wide ~—#— Trig: FreeRun
IFGain:Low #Atten: 14 dB

Avg Type: RMS

TRACE[12345 6
TYPE| Wit AN
DET/ANNNNN

Mkr1 1.929 975 GHz

il Bldiv ;oeefrofss.e{:g%saﬁ Band Power -24.97 dBm
385
285
185 I J\‘n,an\Vnﬂ ﬂuﬂnﬂﬂh\‘n{\ﬂ.ﬁv J"‘."“V"lu j\vnrn Y nu;\hﬁu..Mw
8.50 /

-1.50 /ﬂﬂw

e }J' DL1 -16.01 dBm|
215 r/fﬂ
315 A
15 | 5 PPN uﬁﬂmﬂ“’
TP ™ Ll T L
Span 2.000 MHz

Center 1.930000 GHz
#Res BW 5.1 kHz

MSG

#VBW 16 kHz*

STATUS

#Sweep 5.000 s (1001 pts)

Antenna A - NR Modulation QPSK - NR Carrier Bandwidth 5.0 MHz 15 kHz SCS - Channel

Position T
e Keysight Spectrum Analyzer - Swept SA \i/li”@_-
RL | RF [soe bc | | | SENSE:EXT| SOURCE OFF | ALIGN AUTO | 10:54:17 AM Aug 05, 2019
Center Freq 1.990000000 GHz i ) Avg Type: RMS m'EEFZ 3456
PNO: Wide -+~ Trig: FreeRun TYPE|W
IFGain:Low #Atten: 16 dB DET/A NNNNN
Mkr1 1.990 026 GHz
Ref Offset 60.6 dB
19 dBidlv Ref 50.60 dBm Band Power -26.23 dBm
406
308
4 I} A
O P R R VW\
106
0.600
-8.40 M&
\lk\ DL1-16.01 dBm|
19.4 i
294 \
-394 & {‘W-IJ\A'W
Fuet ey Ay ot AL
Center 1.990000 GHz Span 2.000 MHz
#Res BW 5.1 kHz #VBW 16 kHz* #Sweep 5.000 s (1001 pts)
ISTATUS

MsG
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Antenna A - NR Modulation QPSK - NR Carrier Bandwidth 10.0 MHz 15 kHz SCS - Channel

Position B
ww Keysight Spectrum Analyzer - Swept SA [iﬂi]@_
RL | RF [soe bC | [ | SENSE:EXT| SOURCE OFF | ALIGN AUTO | 11:17:05 AM Aug 05, 2019
Center Freq 1.930000000 GHz i ) Avg Type: RMS TRACE[12345 6
PNO:Wide -#— Trig: FreeRun TvPE|W
IFGain:Low #Atten: 16 dB peT/ANNNNN
Ref Offset 50.5 dB Mkr1 1.929 950 GHz
19 gBidiv Ref 50.50 dBm Band Power -29.85 dBm

405

305

0.500

-9.60 ,/J

DL1 -16.01 dBm|

-19.5 /

1
._V...J“

B o e G

Center 1.930000 GHz
#Res BW 10 kHz

MSG

#VBW 30 kHz*

STATUS

Span 2.000 MHz
#Sweep 5.000 s (1001 pts)

Antenna A - NR Modulation QPSK - NR Carrier Bandwidth 10.0 MHz 15 kHz SCS - Channel

Position T
e Keysight Spectrum Analyzer - Swept SA \i/li”@_-
RL | RF [soe bc | | | SENSE:EXT| SOURCE OFF | ALIGN AUTO | 11:19:00 AM Aug 05, 2019
Center Freq 1.990000000 GHz i ) Avg Type: RMS m'EEFZ 3456
PNO: Wide -+~ Trig: FreeRun TYPE|W
IFGain:Low #Atten: 16 dB DET/A NNNNN
Mkr1 1.990 050 GHz
Ref Offset 60.6 dB
19 dBidlv Ref 50.60 dBm Band Power -29.85 dBm
406
308
206
xwwuw\f\/\
106 \
0.600 \1\.\,\’\-
-8.40 M,
b\‘\’\ DL1-16.01 dBm|
19.4 ki
29.4 \
Al
K i A \
= s L ML T I TR EVCTRPY NONE T SEPTRET
Center 1.990000 GHz Span 2.000 MHz
#Res BW 10 kHz #VBW 30 kHz* #Sweep 5.000 s (1001 pts)
ISTATUS

MsG
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Antenna A - NR Modulation QPSK - NR Carrier Bandwidth 15.0 MHz 15 kHz SCS - Channel

Position B

[ Keysight Spectrum Analyzer - Swept SA

T lle e

RL | R [50@ bC |

| SENSE:EXT| SOURCE OFF |

ALIGN AUTO |

11:27:34 AM Aug 05, 2019

Avg Type: RMS

Center Freq 1.930000000 GHz | ) TRﬁDEFz 3456
PNO:Wide ~—#— Trig: FreeRun TYPE| WA
IFGain:Low #Atten: 12 dB DET|ANNNNN
Mkr1 1.929 925 GHz
Ref Offset 50.5 dB
19 gBidiv Ref 46.50 dBm Band Power -30.15 dBm
365
65
165 P NI ST A LV
650 /
350 //
138 /j LT A6 07 dBm]
235 //
335 1
435 s, e sy, MRt gy AP
Center 1.930000 GHz Span 2.000 MHz
#Res BW 15 kHz #VBW 47 kHz* #Sweep 5.000 s (1001 pts)
IMSG ISTATUS

Antenna A - NR Modulation QPSK - NR Carrier Bandwidth 15.0 MHz 15 kHz SCS - Channel

Position T

e ]

e Keysight Spectrum Analyzer - Swept SA
RL | RF [soe bc |

| SENSE:EXT| SOURCE OFF |

ALTGN AUTO

11:29:22 AM Aug 05, 2019

Center Freq 1.990000000 GHz

]

Ref Offset 506 dB

10 dBidiv.  Ref 50.60 dBm
Log

PNO: Wide -+~ Trig: FreeRun

IFGain:Low

#Atten: 16 dB

Avg Type: RMS

TRAEE’TZ 3456
TYPE | Wih AR
DET/ANNNNN
Mkr1 1.990 075 GHz
Band Power -28.85 dBm

40.6

108

0.600

-9.40

DL1 -16.01 dBm|

N

-39.4

L A Ty

Center 1.990000 GHz
#Res BW 15 kHz

MsG

#VBW 47 kHz*

STATUS

Span 2.000 MHz
#Sweep 5.000 s (1001 pts)
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Antenna A - NR Modulation QPSK - NR Carrier Bandwidth 20.0 MHz 15 kHz SCS - Channel

Position B
ww Keysight Spectrum Analyzer - Swept SA [iﬂi]@_
RL | RF [soe bC | [ | SENSE:EXT| SOURCE OFF | ALIGN AUTO | 11:32:03 AM Aug 05, 2019
Center Freq 1.930000000 GHz i ) Avg Type: RMS W'DEFZ 3456
PNO:Wide ~—#— Trig: FreeRun TYPE| WA
IFGain:Low #Atten: 12 dB peT/ANNNNN
Mkr1 1.929 900 GHz
Ref Offset 50.3 dB
19 gBidiv Ref 46.30 dBm Band Power -30.62 dBm
3*®3
263
183 /f\/'\/vw-—-_/\_/\._’
630 /
-3.70 Wy
137 DLT-TE0T aEm]
237 //
33,7 1
437 WWWW; ;{a
Center 1.930000 GHz Span 2.000 MHz
#Res BW 20 kHz #VBW 62 kHz* #Sweep 5.000 s (1001 pts)
ISTATUS

MSG

Antenna A - NR Modulation QPSK - NR Carrier Bandwidth 20.0 MHz 15 kHz SCS - Channel

Position T

e ]

E Keysight Spectrum Analyzer - Swept SA

RL | RF [soe bc | | | SENSE:EXT| SOURCE OFF | ALIGN AUTO | 11:33:32 AM Aug 05, 2019
Center Freq 1.990000000 GHz i ) Avg Type: RMS m'EEFZ 3456
PNO: Wide -+~ Trig: FreeRun TVPE| WA
IFGain:Low #Atten: 12dB DET/A NNNNN
Mkr1 1.990 100 GHz
Ref Offset 60.6 dB
19 dBidlv Ref 46.60 dBm Band Power -29.83 dBm
366
268
B.ED \
-3.40
134 BT 1601 dbm|
234 \
-33.4 1
. ‘_‘ﬁ :WWWW
Center 1.990000 GHz Span 2.000 MHz
#Res BW 20 kHz #VBW 62 kHz* #Sweep 5.000 s (1001 pts)
IMSG ISTATUS
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Antenna A - NR Modulation QPSK - NR Carrier Bandwidth 20.0 MHz 60 kHz SCS - Channel

Position B
ww Keysight Spectrum Analyzer - Swept SA [iﬂi]@_
RL | RF [soe bC | [ | SENSE:EXT| SOURCE OFF | ALIGN AUTO | 11:35:36 AM Aug 05, 2019
Center Freq 1.930000000 GHz i ) Avg Type: RMS TRACE[12345 6
PNO:Wide ~—#— Trig: FreeRun TvPE|W
IFGain:Low #Atten: 12 dB peT/ANNNNN
Ref Offset 50.3 dB Mkr1 1.929 900 GHz
‘IL%;iBldiv Ref 46.30 dBm Band Power -29.70 dBm
3*®3
263
163 /{\/‘\/
630 .
-3.70 M\W’
d il
37 Vi DLTTEUT dBm|
237 /J
33,7 9
437 [y P MWMWM;\ﬁ

Center 1.930000 GHz
#Res BW 20 kHz

MSG

#VBW 62 kHz*

STATUS

Span 3.000 MHz
#Sweep 5.000 s (1001 pts)

Antenna A - NR Modulation QPSK - NR Carrier Bandwidth 20.0 MHz 60 kHz SCS - Channel

Position T
e Keysight Spectrum Analyzer - Swept SA \i/li”@_-
RL | RF [soe bc | | | SENSE:EXT| SOURCE OFF | ALIGN AUTO | 11:38:05 AM Aug 05, 2019
Center Freq 1.990000000 GHz i ) Avg Type: RMS m'EEFZ 3456
PNO: Wide -+~ Trig: FreeRun TYPE|W
IFGain:Low #Atten: 12dB DET/A NNNNN
Mkr1 1.990 100 GHz
Ref Offset 60.6 dB
19 dBidlv Ref 46.60 dBm Band Power -29.23 dBm
366
268
16.6 m
B.ED
\/\/\
3.40 /\/\\A ﬂ'\vf\ f\Uf\U H\/A\/ U
134 /\f\" Y LT 1601 dem|
234 \/\
-33.4 1
ey &;W%ﬂ\ I o]
Center 1.990000 GHz Span 3.000 MHz
#Res BW 20 kHz #VBW 62 kHz* #Sweep 5.000 s (1001 pts)
IMSG ISTATUS

Document 75946096 Report 05 Issue 01

Page 33 of 55



Configuration B

Maximum Output Power 49 dBm
) ) ) Band Edge (MHz)
Antenna NR Modulation NR Carrier Bandwidth
Channel Position B Channel Position T

A QPSK 5.0 MHz 15 kHz SCS 1,932.5 1,992.5
A QPSK 10.0 MHz 15 kHz SCS 1,935.0 1,990.0
A QPSK 15.0 MHz 15 kHz SCS 1,937.5 1,987.5
A QPSK 20.0 MHz 15 kHz SCS 1,940.0 1,985.0
A QPSK 20.0 MHz 60 kHz SCS 1,940.0 1,985.0

Antenna A - NR Modulation QPSK - NR Carrier Bandwidth 5.0 MHz 15 kHz SCS - Channel

Position B

B

[ Keysight Spects

rum Analyzer - Swept SA

= ]

RL [

RF [soe bc | | | SENSE:EXT| SOURCE OFF | ALIGN AUTO |

10:15:12 AM Aug 05, 2019

Avg Type: RMS

Center Freq 1.930000000 GHz ) m'EEFZ 3456
PNO: Wide -—»— Trig: FreeRun TYPE| WA
IFGain:Low #Atten: 14 dB DET|A NNNNN
Mkr1 1.929 975 GHz
Ref Offset 505 dB
1L%’dsldiv Ref 48.50 dBm Band Power -24.97 dBm
85
85
185 e S A Ratap s AR s L, ol ana it o)
/ e Ui s Al S
5.50
-1.50 wf
15
’“l‘ DL1-16 01 dBm|
215 fﬂ
-315 A
M5 1 5 an iy M\Mm“'
o LT T T ] R
Center 1.930000 GHz Span 2.000 MHz
#Res BW 5.1 kHz #VBW 16 kHz* #Sweep 5.000 s (1001 pts)
IMSG ISTATUS
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Antenna A - NR Modulation QPSK - NR Carrier Bandwidth 5.0 MHz 15 kHz SCS - Channel

Position T
[ Keysight Spectrum Analyzer - Swept SA =2 = @
RL | RF [soe bC | [ | SENSE:EXT| SOURCE OFF | ALIGN AUTO | 11:49:29 AM Aug 05, 2019
Center Freq 1.995000000 GHz i ) Avg Type: RMS TRACE[12345 6
PNO:Wide -#— Trig: FreeRun TvPE|W
IFGain:Low #Atten: 16 dB peT/ANNNNN
Ref Offset 50.5 dB Mkr1 1.995 026 GHz

10 dBidiv.  Ref 50.50 dBm
Log

Band Power -26.89 dBm

405

305

Pl e \(m

0.500 J\‘k,\m\x

-9.60 \4\

DL1 -16.01 dBm|

-19.5 \

e

iy et

et Vi ]

Center 1.995000 GHz
#Res BW 5.1 kHz

MSG

#VBW 16 kHz*

STATUS

Span 2.000 MHz
#Sweep 5.000 s (1001 pts)

Antenna A - NR Modulation QPSK - NR Carrier Bandwidth 10.0 MHz 15 kHz SCS - Channel

Position B
e Keysight Spectrum Analyzer - Swept SA \i/li”@_-
RL | RF [soe bc | | | SENSE:EXT| SOURCE OFF | ALIGN AUTO | 11:17:05 AM Aug 05, 2019
Center Freq 1.930000000 GHz i ) Avg Type: RMS m'EEFZ 3456
PNO: Wide -+~ Trig: FreeRun TYPE|W
IFGain:Low #Atten: 16 dB DET/ANNNNN
Ref Offset 505 dB Mkr1 1.929 950 GHz
jodsidiv__Ref 50.50 dBm Band Power -29.85 dBm
og
405
305
205
(\/\ufk,/\,v‘\fvvv\—\/\z\/wwv‘m\/

105 J/

0.500 JJJJ

-9.50 /

DL1 -16.01 dBm|

v e e I

Center 1.930000 GHz
#Res BW 10 kHz

MsG

#VBW 30 kHz*

STATUS

Span 2.000 MHz
#Sweep 5.000 s (1001 pts)
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Antenna A - NR Modulation QPSK - NR Carrier Bandwidth 10.0 MHz 15 kHz SCS - Channel

Position T
ww Keysight Spectrum Analyzer - Swept SA [iﬂi]@_
RL | RF [soe bC | [ | SENSE:EXT| SOURCE OFF | ALIGN AUTO | 11:46:01 AM Aug 05, 2019
Center Freq 1.995000000 GHz i ) Avg Type: RMS W'DEFZ 3456
PNO:Wide -#— Trig: FreeRun TYPE| WA
IFGain:Low #Atten: 16 dB peT/ANNNNN
Mkr1 1.995 050 GHz
Ref Offset 50.5 dB
19 gBidiv Ref 50.50 dBm Band Power -30.55 dBm
405
305
i v AT
105
0.500 \
-9.50
‘(\’\'\ DL1-16 01 dBm|
-19.5 M
29.5 \\‘\'
1
B
P AR A N LT P MY,
Center 1.995000 GHz Span 2.000 MHz
#Res BW 10 kHz #VBW 30 kHz* #Sweep 5.000 s (1001 pts)
IMSG ISTATUS

Antenna A - NR Modulation QPSK - NR Carrier Bandwidth 15.0 MHz 15 kHz SCS - Channel

Position B
—
[ Keysight Spectrum Analyzer - Swept SA = ||| )
RL | RF [soe bc | | | SENSE:EXT| SOURCE OFF | ALIGN AUTO | 11:27:34 AM Aug 05, 2019
Center Freq 1.930000000 GHz i ) Avg Type: RMS TRACE[1 2345 6
PNO: Wide -+~ Trig: FreeRun TYPE|W
IFGain:Low #Atten: 12 dB DET/ANNNNN

Ref Offset 505 dB

10 dBidiv. ~ Ref 46.50 dBm
Log

Mkr1 1.929 925 GHz
Band Power -30.15 dBm

365

6.0

-3.60

-135

I S 0 |

435 s P Y R ! PO TS it

Center 1.930000 GHz
#Res BW 15 kHz

MsG

#VBW 47 kHz*

STATUS

Span 2.000 MHz
#Sweep 5.000 s (1001 pts)
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Antenna A - NR Modulation QPSK - NR Carrier Bandwidth 15.0 MHz 15 kHz SCS - Channel

Position T
ww Keysight Spectrum Analyzer - Swept SA [iﬂi]@_
RL | RF [soe bC | [ | SENSE:EXT| SOURCE OFF | ALIGN AUTO | 11:44:27 AM Aug 05, 2019
Center Freq 1.995000000 GHz i ) Avg Type: RMS W'DEFZ 3456
PNO:Wide ~—#— Trig: FreeRun TYPE| WA
IFGain:Low #Atten: 12 dB peT/ANNNNN
Mkr1 1.995 075 GHz
Ref Offset 50.6 dB
19 gBidiv Ref 46.60 dBm Band Power -30.10 dBm
E6
266
188 R A M il Y i
6.60
<340 \
134 DLT -16.01 dbm|
234 \
-33.4 1
434 KMWWMMM i
Center 1.995000 GHz Span 2.000 MHz
#Res BW 15 kHz #VBW 47 kHz* #Sweep 5.000 s (1001 pts)
IMSG ISTATUS

Antenna A - NR Modulation QPSK - NR Carrier Bandwidth 20.0 MHz 15 kHz SCS - Channel

Position B
[ Keysight Spectrum Analyzer - Swept SA = |- @
RL | RF [soe bc | | | SENSE:EXT| SOURCE OFF | ALIGN AUTO | 11:32:03 AM Aug 05, 2019
Center Freq 1.930000000 GHz i ) Avg Type: RMS TRACE[1 2345 6
PNO: Wide -+~ Trig: FreeRun TYPE|W!
IFGain:Low #Atten: 12 dB DETJANNNNN
Ref Offset 50.3 dB Mkr1 1.929 900 GHz

10 dBidiv. ~ Ref 46.30 dBm
Log

Band Power -30.62 dBm

36.3

630

-3.70

137

DLT-TETT aem)

o

437 e Lo i T

Center 1.930000 GHz
#Res BW 20 kHz

MsG

#VBW 62 kHz*

STATUS

Span 2.000 MHz
#Sweep 5.000 s (1001 pts)
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Antenna A - NR Modulation QPSK - NR Carrier Bandwidth 20.0 MHz 15 kHz SCS - Channel

Position T
ww Keysight Spectrum Analyzer - Swept SA [iﬂi]@_
RL__ [ AF Js0@ bC ] ] [ SENSE:EXT| SOURCE OFF | ALIGNAUTO | 11:42:35 AM Aug 05, 2019
Center Freq 1.995000000 GHz i ) Avg Type: RMS TRACE[12345 6
PNO:Wide -#— Trig: FreeRun TvPE|W
IFGain:Low #Atten: 16 dB peT/ANNNNN
Ref Offset 50.6 dB Mkr1 1.995 100 GHz
19 gBidiv Ref 50.60 dBm Band Power -29.01 dBm
406
06
208

I R

0.600

-9.40

DL1 -16.01 dBm|

-19.4 \

-29.4 \

T

Center 1.995000 GHz
#Res BW 20 kHz

MSG

#VBW 62 kHz*

STATUS

Span 2.000 MHz
#Sweep 5.000 s (1001 pts)

Antenna A - NR Modulation QPSK - NR Carrier Bandwidth 20.0 MHz 60 kHz SCS - Channel

Position B
e Keysight Spectrum Analyzer - Swept SA \i/li”@_-
RL | RF [soe bc | | | SENSE:EXT| SOURCE OFF | ALIGN AUTO | 11:35:36 AM Aug 05, 2019
Center Freq 1.930000000 GHz | ) Avg Type: RMS m'EEFZ 3456
PNO: Wide -+~ Trig: FreeRun TYPE|W
IFGain:Low #Atten: 12dB DET/A NNNNN
Mkr1 1.929 900 GHz
Ref Offset 60.3 dB
19 dBidlv Ref 46.30 dBm Band Power -29.70 dBm
363
263
183 Y
8.30 J\u/
370
A
137 DCT-TE07 aBm)
237 /J
337 1
437 LS. YN M PGSV Mmmm;\ﬁ
Center 1.930000 GHz Span 3.000 MHz
#Res BW 20 kHz #VBW 62 kHz* #Sweep 5.000 s (1001 pts)
IMSG ISTATUS
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Antenna A - NR Modulation QPSK - NR Carrier Bandwidth 20.0 MHz 60 kHz SCS - Channel

Position T
—
[ Keysight Spectrum Analyzer - Swept SA ===
RL | RF [soe bC | [ | SENSE:EXT| SOURCE OFF | ALIGN AUTO | 11:41:04 AM Aug 05, 2019
Center Freq 1.995000000 GHz | . Avg Type: RMS TRACE[12345 6
PNO:Wide -#— Trig: FreeRun TYPE| WWAARARAAE
IFGain:Low #Atten: 16 dB peT/ANNNNN

Ref Offset 50.6 dB
‘IL%;!Bldiv Ref §0.60 dBm

Mkr1 1.995 100 GHz

Band Power -28.46 dBm

406

306

106 V\f\/\
0.600

VA\/AUW JW\/\A

i

DL1 -16.01 dBm|
9.4 \n
294 N
1
394 0

P e R g S T P e oo et o

Center 1.995000 GHz

MSG

#Res BW 20 kHz #VBW 62 kHz*

STATUS

Span 3.000 MHz
#Sweep 5.000 s (1001 pts)

Limit

-16 dBm
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2.4 TRANSMITTER SPURIOUS EMISSIONS

241 Specification Reference

FCC CFR 47 Part 2, Clause 2.1051
FCC CFR 47 Part 24, Clause 24.238 (a)
Industry Canada RSS-133, Clause 6.5

2.4.2 Date of Test and Modification State

05 August 2019 - Modification State O

243 Test Equipment Used

The major items of test equipment used for the above tests are identified in Section 3.1.

24.4 Environmental Conditions

Ambient Temperature 23.9°C
Relative Humidity 53.3%

245 Test Method

All measurements were made in accordance with FCC KDB 971168 DO1.

Each antenna port has been declared as being equivalent, therefore measurements were made
on one antenna port only. To account for this, the limit was tightened by 10 * Log(N), where N is
equal to the number of MIMO antenna ports.

For single port, the limit was calculated as being -13 dBm - 10 * Log (1) = -13 dBm.

For dual port, the limit was calculated as being -13 dBm - 10 * Log (2) = -16 dBm.

2.4.6 Test Results

Configuration A

Maximum Output Power 49 dBm
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Antenna A - NR Modulation QPSK - NR Carrier Bandwidth 5.0 MHz 15 kHz SCS - Channel

Position B - Band 1 - Range 0.009 to 3500 MHz

[ Keysight Spectrum Analyzer - Swept SA

T lle e

RL | RF [soe bC | | SENSE:EXT| SOURCE OFF | ALIGN AUTO | 10:15:51 AM Aug 05, 2019
Center Freq 1.750004500 GHz i #Avg Type: RMS TRACE[1 2345 6
NFE PNO: Fast —»— 1rig: Free Run TYPE| WiAARARAAR
IFGain:Low #Atten: 12 dB peT/ANNNNN
Ref Offset 42.2 dB Mkr1 1.932 8 GHz
‘IL%;!Bldiv Ref 44.20 dBm 33.87 dBm
1
342
242
14.2
420
580
-15.8 DL1-16.01 dBm|
258
368
458

Start 9 kHz
#Res BW 1.0 MHz

MSG

#VBW 3.0 MHz*

STATUS

Stop 3.500 GHz
#Sweep 7.000 s (7000 pts)

Antenna A - NR Modulation QPSK - NR Carrier Bandwidth 5.0 MHz 15 kHz SCS - Channel

Position B - Band 2 - Range 3500 to 12000 MHz

e Keysight Spectrum Analyzer - Swept SA \i/li”@_-
RL | RF [soe bc | | | SENSE:EXT| SOURCE OFF | ALIGN AUTO | 10:43:35 AM Aug 05, 2019
Center Freq 7.750000000 GHz | ) #Avg Type: RMS W'EEFZ 3456
PNO: Fast —»— Trig: FreeRun TYPE| WA
IFGain:Low #Atten: 2dB DET/A NNNNN
Ref Offeot 46 dB Mkr1 3.779 5 GHz
jodBidiy_Ref 20.00 dBm -36.59 dBm
og
100
0.00
-10.0
DL1-16.01 dBm|
-200
00—y
400 JA/\ ™. AN o W S W W i P e N,
-50.0
-60.0
-0
Start 3.500 GHz Stop 12.000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* #Sweep 17.00 s (17000 pts)
IMSG ISTATUS

Document 75946096 Report 05 Issue 01

Page 41 of 55



Antenna A - NR Modulation QPSK - NR Carrier Bandwidth 5.0 MHz 15 kHz SCS - Channel

Position B - Band 3 - Range 12000 to 18000 MHz

[ Keysight Spectrum Analyzer - Swept SA

T lle e

RL | RF [soe bC | | SENSE:EXT| SOURCE OFF | ALIGN AUTO |

10:44:01 AM Aug 05, 2019

| #Avg Type: RMS
Trig: Free Run
#Atten: 0 dB

[
Center Freq 15.000000000 GHz

PNO: Fast —+—
IFGain:High

Ref Offset 49.8 dB
‘IL%;!Bldiv Ref 20.00 dBm

TRACE[12345 6
TYPE| Wit AN
DET/ANNNNN

Mkr1 12.257 0 GHz
-37.29 dBm

100

0.0

-10.0

DL1 -16.01 dBm|

-30.0

-400

-50.0

Start 12.000 GHz
#Res BW 1.0 MHz

MSG

#VBW 3.0 MHz*

STATUS

Stop 18.000 GHz
#Sweep 12.00 s (12000 pts)

Antenna A - NR Modulation QPSK - NR Carrier Bandwidth 5.0 MHz 15 kHz SCS - Channel

Position B - Band 4 - Range 18000 to 20000 MHz

e ]

10:46:47 AM Aug 05, 2019

E Keysight Spectrum Analyzer - Swept SA

RL | RF [soe bc | | SENSE:EXT| SOURCE OFF | ALIGN AUTO |

\
Center Freq 19.000000000 GHz | #Avg Type: RMS

TRAEE’TZ 3456

" Trig: Free Run TYPE| Wih AR

Iggac:;n:Fl—laiZ'h e #Atten: 0 dB DET/A NNNNN
Mkr1 19.962 § GHz

Ref Offset 27.1 dB

19 dBidiv Ref 7.10 dBm -57.87 dBm

-2.80

28 DL1 -16.01 dBm,

-228

-329

-429

-529 '1

WM

-629

728

-829

Start 18.000 GHz Stop 20.000 GHz

#Res BW 1.0 MHz #VBW 3.0 MHz* #Sweep 4.000 s (4000 pts)

isG STATUS
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Antenna A - NR Modulation QPSK - NR Carrier Bandwidth 5.0 MHz 15 kHz SCS - Channel

Position T - Band 1 - Range 0.009 to 3500 MHz

[ Keysight Spectrum Analyzer - Swept SA

T lle e

RL | RF [soe bC | | SENSE:EXT| SOURCE OFF | ALIGN AUTO | 10:54:53 AM Aug 05, 2019
Center Freq 1.750004500 GHz Tria: Free R #Avg Type: RMS T?:iéﬁz 3456
NFE PNO: F. rig: Free Run RARARAAA
IFGain:La;\:u e #Atten: 14 dB peT/ANNNNN
Ref Offset 42.2 dB Mkr1 1.986 8 GHz
1L%;iBldiv Ref 46.20 dBm 34.01 dBm
1
362 ’
262
16.2
620
-3.80
-138 DLT-TE0T dem|
238
-33.8
438
Stop 3.500 GHz

Start 9 kHz
#Res BW 1.0 MHz

MSG

#VBW 3.0 MHz*

STATUS

#Sweep 7.000 s (7000 pts)

Antenna A - NR Modulation QPSK - NR Carrier Bandwidth 5.0 MHz 15 kHz SCS - Channel

Position T - Band 2 - Range 3500 to 12000 MHz

e Keysight Spectrum Analyzer - Swept SA \i/li”@_-
RL | RF [soe bc | | SENSE:EXT| SOURCE OFF | ALIGN AUTO | 10:57:23 AM Aug 05, 2019
Center Freq 7.750000000 GHz | ) #Avg Type: RMS W'EEFZ 3456
PNO: Fast —»— Trig: FreeRun TYPE| WA
IFGain:Low #Atten: 2dB DET/A NNNNN
Ref Offeot 46 dB Mkr1 3.770 5 GHz
jodBidiy_Ref 20.00 dBm -36.58 dBm
og
100
0.00
-10.0
DL1-16.01 dBm|
-200
00—y
400 J)\J\ R . U . N, . Tt N e P
-50.0
-60.0
-0
Start 3.500 GHz Stop 12.000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* #Sweep 17.00 s (17000 pts)
IMSG ISTATUS
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Antenna A - NR Modulation QPSK - NR Carrier Bandwidth 5.0 MHz 15 kHz SCS - Channel

Position T - Band 3 - Range 12000 to 18000 MHz

[ Keysight Spectrum Analyzer - Swept SA

T lle e

RL | RF [soe bC | | SENSE:EXT| SOURCE OFF | ALIGN AUTO |

10:57:49 AM Aug 05, 2019

| #Avg Type: RMS
Trig: Free Run
#Atten: 0 dB

[
Center Freq 15.000000000 GHz

PNO: Fast —+—
IFGain:High

Ref Offset 49.8 dB
‘IL%;!Bldiv Ref 20.00 dBm

TR&DEFz 3456
TYPE| WAAARAR
DET/ANNNNN
Mkr1 12.273 5 GHz

-37.26 dBm

100

0.0

-10.0

DL1 -16.01 dBm|

-30.0

-400

-50.0

Start 12.000 GHz
#Res BW 1.0 MHz

MSG

#VBW 3.0 MHz*

STATUS

Stop 18.000 GHz
#Sweep 12.00 s (12000 pts)

Antenna A - NR Modulation QPSK - NR Carrier Bandwidth 5.0 MHz 15 kHz SCS - Channel

Position T - Band 4 - Range 18000 to 20000 MHz

e ]

E Keysight Spectrum Analyzer - Swept SA

RL | RF [soe bc | | SENSE:EXT| SOURCE OFF | ALIGN AUTO |

11:02:06 AM Aug 05, 2019

\
Center Freq 19.000000000 GHz | #Avg Type: RMS

TRACE(1 23456
TYPE| WA

PO, T iaden 0dB
o gBldiv Eszoﬁeot 3731“:5 Mirt 19—597?35? c? Bl-II:
-2.90
-129 FERETE
-229
-329
-429
-529 '1
-62.9
729
-529
Start 18.000 GHz Stop 20.000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* #Sweep 4.000 s (4000 pts)
usc satus
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Configuration B

Maximum Output Power 49 dBm

Antenna A - NR Modulation QPSK - NR Carrier Bandwidth 5.0 MHz 15 kHz SCS - Channel

Position B - Band 1 - Range 0.009 to 3500 MHz

[ Keysight Spectrum Analyzer - Swept SA

e e

RL | RF [soe bc | [ SENSE:EXT| SOURCE OFF [

ALIGN AUTO |

10:15:51 AM Aug 05, 2019

I
Center Freq 1.750004500 GHz | ]
NFE PNO: Fast —»— Trig: FreeRun

IFGain:Low #Atten: 12dB

Ref Offset 42.2 dB

10 dBidiv  Ref 44.20 dBm
Log

#Avg Type: RMS

TRAEE’TZ 3456
TYPE| WA
DET|ANNNNN
Mkr1 1.932 8 GHz

33.87 dBm

342

242

142

DL1 -16.01 dBm|

-158

-25.8

-358

Start 9 kHz
#Res BW 1.0 MHz

MsG

#VBW 3.0 MHz*

STATUS

Stop 3.500 GHz
#Sweep 7.000 s (7000 pts)
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Antenna A - NR Modulation QPSK - NR Carrier Bandwidth 5.0 MHz 15 kHz SCS - Channel

Position B - Band 2 - Range 3500 to 12000 MHz

ww Keysight Spectrum Analyzer - Swept SA [iﬂi]@_
RL | RF [soe bC | | SENSE:EXT| SOURCE OFF | ALIGN AUTO | 10:43:35 AM Aug 05, 2019
Center Freq 7.750000000 GHz i #Avg Type: RMS W'DEFZ 3456
PNO: Fast —»— 1rig: Free Run TYPE| WA
IFGain:Low #Atten: 2dB peT/ANNNNN
Mkr1 3.779 5 GHz
Ref Offset 46 dB
‘IL%;!Bldiv Ref 20.00 dBm -36.59 dBm
100
0.00
-10.0
DL1 -16.01 dBm|
200
oy
,ngrA/\ R W W O O ST N mminn W O W T et ™ P et
-50.0
-B0.0
-70.0
Start 3.500 GHz Stop 12.000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* #Sweep 17.00 s (17000 pts)
IMSG ISTATUS

Antenna A - NR Modulation QPSK - NR Carrier Bandwidth 5.0 MHz 15 kHz SCS - Channel

Position B - Band 3 - Range 12000 to 18000 MHz

—

[ Keysight Spectrum Analyzer - Swept SA = ||| )
RL | RF [soe bc | | SENSE:EXT| SOURCE OFF | ALIGN AUTO | 10:44:01 AM Aug 05, 2019
Center Freq 15.000000000 GHz | ) #Avg Type: RMS TRACE[12345 6
PNO: Fast —»— 1rig: FreeRun T;E: Xim

IFGain:High #Atten: 0 dB

Mkr1 12.257 0 GHz

Ref Offset 49.8 dB
‘IL(‘)JgBldiv Ref 20.00 dBm -37.29 dBm

100

0.0
L1 -16.01 dBm|

=200

-300

-40.0

-70.0

Start 12.000 GHz Stop 18.000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* #Sweep 12.00 s (12000 pts)

STATUS

MsG
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Antenna A - NR Modulation QPSK - NR Carrier Bandwidth 5.0 MHz 15 kHz SCS - Channel

Position B - Band 4 - Range 18000 to 20000 MHz

[ Keysight Spectrum Analyzer - Swept SA

T lle e

RL | RF [soe bC | | SENSE:EXT| SOURCE OFF | ALIGN AUTO

10:46:47 AM Aug 05, 2019

[
Center Freq 19.000000000 GHz |

PNO: Fast —+—

IFGain:High

Trig: Free Run
#Atten: 0 dB

Ref Offset 27.1 dB

10 dBidiv. ~ Ref 7.10 dBm
Log

#Avg Type: RMS

TR&DEFz 3456
TYPE| WAAARAR
DET/ANNNNN
Mkr1 19.962 5 GHz

-57.87 dBm

-2.90

-129

DL1 -16.01 dBm|

-429

-529

629

Start 18.000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz*

MSG STATUS

Stop 20.000 GHz
#Sweep 4.000 s (4000 pts)

Antenna A - NR Modulation QPSK - NR Carrier Bandwidth 5.0 MHz 15 kHz SCS - Channel

Position T - Band 1 - Range 0.009 to 3500 MHz

[ Keysight Spectrum Analyzer - Swept SA = |- @
RL | RF [soe bc | | | SENSE:EXT| SOURCE OFF | ALIGN AUTO | 11:50:05 AM Aug 05, 2019
Center Freq 1.750004500 GHz | ) #Avg Type: RMS TRACE[1 2345 6
NFE PNO: Fast —»— 1rig: FreeRun TYPE[W!
IFGain:Low #Atten: 14 dB DET/ANNNNN
Ref Offset 42.2 dB Mkr1 1.991 3 GHz
jodBidiy_Ref 38.18 dBm 33.87 dBm
og '
1
282
18.2
8.18
-182
18
DL1 -16.01 dBm|
218
318
-8
518

Start 9 kHz
#Res BW 1.0 MHz #VBW 3.0 MHz*

MsG STATUS

Stop 3.500 GHz
#Sweep 7.000 s (7000 pts)
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Antenna A - NR Modulation QPSK - NR Carrier Bandwidth 5.0 MHz 15 kHz SCS - Channel

Position T - Band 2 - Range 3500 to 12000 MHz

T lle e

11:52:25 AM Aug 05, 2019

[ Keysight Spectrum Analyzer - Swept SA
RL | RF [soe bC | [ | SENSE:EXT| SOURCE OFF | ALIGN AUTO |

#Avg Type: RMS

TRaCE[12345 6
TYPE| WAL

Center Freq 7.750000000 GHz Trig: Free Run
Igggi:nff;:u e #Att‘en: 2dB DET|ANNNNN
Mkr1 3.773 0 GHz
Ref Offset 46 dB
‘IL%;!Bldiv Ref 20.00 dBm -36.51 dBm
10.0
0.00
-10.0
DL1 -16.01 dBm|
-200
-30.0 21
400 j}\f\h L. W NN o ot
-500
-60.0
-70.0
Start 3.500 GHz Stop 12.000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* #Sweep 17.00 s (17000 pts)
IMSG ISTATUS

Antenna A - NR Modulation QPSK - NR Carrier Bandwidth 5.0 MHz 15 kHz SCS - Channel

Position T - Band 3 - Range 12000 to 18000 MHz

e ]

11:52:57 AM Aug 05, 2019

e Keysight Spectrum Analyzer - Swept SA
RL | RF [soe bc | | SENSE:EXT| SOURCE OFF | ALIGN AUTO |

Center Freq 15.000000000 GHz | #Avg Type: RMS

TRACE(1 23456
TYPE| WA

" Trig: Free Run
Iggac:;n:Fl—laiZ'h e #Atten: 0 dB DET/A NNNNN
Mkr1 12.260 0 GHz
Ref Offset 49.8 dB
19 dBidiv Ref 20.00 dBm -37.21 dBm
100
0.00
-10.0
DL1 1601 dBm,
-200
300 —.1
o T e - —
-500
-60.0
-0
Start 12.000 GHz Stop 18.000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* #Sweep 12.00 s (12000 pts)
isG STATUS
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Antenna A - NR Modulation QPSK - NR Carrier Bandwidth 5.0 MHz 15 kHz SCS - Channel

Position T - Band 4 - Range 18000 to 20000 MHz

[ Keysight Spectrum Analyzer - Swept SA

T lle e

RL | RF [soe bC | | SENSE:EXT| SOURCE OFF | ALIGN AUTO |

11:54:27 AM Aug 05, 2019

I
Center Freq 19.000000000 GHz | .

PNO: Fast —»— 1rig: FreeRun

IFGain:High #Atten: 0 dB

#Avg Type: RMS

Ref Offset 27.1 dB
‘IL%;!Bldiv Ref 7.10 dBm

TR&DEFz 3456
TYPE| WA AR
pET/ANNNNN
Mkr1 19.935 5 GHz

-57.90 dBm

-2.90

-129

DL1 -16.01 dBm|

-429

-529

629

Start 18.000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz*

MSG STATUS

Stop 20.000 GHz
#Sweep 4.000 s (4000 pts)

Limit -16dBm
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SECTION 3

TEST EQUIPMENT USED
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3.1 TEST EQUIPMENT USED

List of absolute measuring and other principal items of test equipment.

Calibration Calibration
Instrument Manufacturer Type No. TE No. Period

(months) Due
Maximum Peak Output Power and Peak to Average Ratio - Conducted
Hygrometer Rotronic Al 2138 12 05-Mar-2020
Signal Analyser N9030A Keysight 4654 12 08-0ct-2019
PSU ITECH 1T7324 5225 - O/P Mon
DMM ISOTECH TDM101 2424 12 12-Dec-2019
Attenuator Weinschel 48-40-43 LIM 5134 12 07-Nov-2019
Attenuator Weinschel 48-10-43 4867 12 06-Nov-2019
Cable Rosenberger LU7-071-1000 5099 - O/P Mon
Cable Rosenberger LU7-036-2000 5039 - O/P Mon
;‘)’/‘r‘gh"’:gﬂizg‘;g‘;ency Spectracom gjgg_'gggfc 1200 4393 6 15-0¢t-2019
Rubidium Standard R&S XSRM 1316 6 15-Oct-2019
Network Analyser Keysight E5063A 5018 12 20-May-2020
Calibration unit Keysight 85093C 5188 12 21-May-2020
Occupied Bandwidth
Hygrometer Rotronic Al 2138 12 05-Mar-2020
Signal Analyser N9030A Keysight 4654 12 08-Oct-2019
PSU ITECH 1T7324 5225 - O/P Mon
DMM ISOTECH TDM101 2424 12 12-Dec-2019
Attenuator Weinschel 48-40-43 LIM 5134 12 07-Nov-2019
Attenuator Weinschel 48-10-43 4867 12 06-Nov-2019
Cable Rosenberger LU7-071-1000 5099 - O/P Mon
Cable Rosenberger LU7-036-2000 5039 - O/P Mon
;%ﬁhﬁgﬂigggﬁe”cy Spectracom oocuresyne 1200- 1 4303 6 15-0ct-2019
Rubidium Standard R&S XSRM 1316 6 15-Oct-2019
Network Analyser Keysight E5063A 5018 12 20-May-2020
Calibration unit Keysight 85093C 5188 12 21-May-2020
Band Edge
Hygrometer Rotronic Al 2138 12 05-Mar-2020
Signal Analyser N9030A Keysight 4654 12 08-Oct-2019
PSU ITECH 1T7324 5225 - O/P Mon
DMM ISOTECH TDM101 2424 12 12-Dec-2019
Attenuator Weinschel 48-40-43 LIM 5134 12 07-Nov-2019
Attenuator Weinschel 48-10-43 4867 12 06-Nov-2019
Cable Rosenberger LU7-071-1000 5099 - O/P Mon
Cable Rosenberger LU7-036-2000 5039 - O/P Mon
;%ﬁhﬁgﬂizgigﬁency Spectracom (?jggfggg; ¢ 1200 4393 6 15-Oct-2019
Rubidium Standard R&S XSRM 1316 6 15-Oct-2019
Network Analyser Keysight E5063A 5018 12 20-May-2020
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Calibration

Instrument Manufacturer Type No. TE No. Period gallbratlon
(months) ue
Calibration unit Keysight 85093C 5188 12 21-May-2020
Transmitter Spurious Emissions
Hygrometer Rotronic Al 2138 12 05-Mar-2020
Signal Analyser N9030A Keysight 4654 12 08-0ct-2019
PSU ITECH 1T7324 5225 - O/P Mon
DMM ISOTECH TDM101 2424 12 12-Dec-2019
Attenuator Weinschel 48-40-43 LIM 5134 12 07-Nov-2019
Attenuator Weinschel 48-10-43 4867 12 06-Nov-2019
Cable Rosenberger LU7-071-1000 5099 - O/P Mon
Cable Rosenberger LU7-036-2000 5039 - O/P Mon
;‘)’/‘r‘gh"’:gﬂizg‘;gﬁency Spectracom ooeuresync 1200- | 4303 6 15-0ct-2019
Rubidium Standard R&S XSRM 1316 6 15-Oct-2019
Network Analyser R&S ZVA 40 3548 12 17-Oct-2019
Calibration unit R&S ZV 753 4368 12 21-Oct-2019
Network Analyser Keysight E5063A 5018 12 20-May-2020
Calibration unit Keysight 85093C 5188 12 21-May-2020
A WHKX12-2580-3000-
HPF Wainwright 18000-80SS 5220 12 15-Feb-2020
Cable Aralab CSF6767C-C2S6500 | 5175 - O/P Mon
Cable Rosenberger LU1-001-1000 5022 - O/P Mon
Cable IW Microwave KPS-1501-394 5214 12 11-Jun-2020
Cable Rosenberger LU1-001-2000 5020 - O/P Mon
Waveguide FMI UK 18-25 GHz - - O/P Mon

O/P Mon — Output Monitored with Calibrated Equipment
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3.2 MEASUREMENT UNCERTAINTY

For a 95% confidence level, the measurement uncertainties for defined systems are:

Test Discipline Frequency / Parameter MU
Conducted Maximum Peak Output Power 30 MHz to 20 GHz Amplitude +0.7dB
Conducted Emissions 30 MHz to 20 GHz Amplitude +2.6dB
5 MHz Bandwidth + 11547 Hz
10 MHz Bandwidth + 23094 Hz
Occupied Bandwidth Up to 20 MHz Bandwidth
15 MHz Bandwidth + 34641 Hz
20 MHz Bandwidth + 46188 Hz
Band Edge 30 MHz to 20 GHz Amplitude +0.8 dB
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SECTION 5

ACCREDITATION, DISCLAIMERS AND COPYRIGHT
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4.1 ACCREDITATION, DISCLAIMERS AND COPYRIGHT

ok

UKAS

TESTING

This report relates only to the actual item/items tested.

Our UKAS Accreditation does not cover opinions and interpretations and any expressed are outside the
scope of our UKAS Accreditation.

Results of tests not covered by our UKAS Accreditation Schedule are marked NUA
(Not UKAS Accredited).

© 2019 TUV SUD
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ANNEX A

MODULE LIST
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Configuration A and B

Product Product No R-State Serial No
Radio 2212 B2 B25 KRC 161 688/1 R5E CF85426692
Software Version: CXP9013268/15 Revision: R80AG
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