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SECTION 1

REPORT INFORMATION
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11

REPORT DETAILS

Manufacturer

Address

Product Name & Product Number
IC Model Name

Serial Number(s)

Software Version

Hardware Version

Non-tested Variant

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 4478 B5 & KRC 161689/3
AS 161689

B440820312

CXP9013268/15

R78AN+

Radio 4478 B5 & KRC 161 689/1

FCC CFR 47 Part 2: 2016
FCC CFR 47 Part 22: 2016

Industry Canada RSS-GEN: Issue 4: 2014
Industry Canada RSS-132: Issue 3: 2013

06 March 2019

06 March 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 error.

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 22. The sample tested was found to comply with the requirements defined in the applied

Test Engineer(s);

N

) V\'\N\AA

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 22, Industry Canada RSS-GEN and Industry Canada RSS-132 is shown below.

Specification Clause
Section FCC FCC RSS- RSS- | Test Description Result
CFR 47 | CFR 47 GEN 132
Part 2 Part 22
21 21046 22.913 6.4 Ma)qmum Peak Output Power and Peak to Average Pass
(a) Ratio - Conducted
2.2 2.1049 22('3)17 6.6 - Occupied Bandwidth Pass
2.3 2.1051 22.905 6.5 Band Edge Pass
2.4 2.1051 22.905 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.

Document 75945338 Report 3 Issue 2
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1.3 CONFIGURATION DESCRIPTION

Carrier Frequency Configuration (MHz)
Configuration | RAT | No. Of carriers | Carrier Bandwidth
Bottom Middle Top
A NR 1 5MHz, SCS 15 kHz 8715 - 891.5
NR 1 10MHz, SCS 15 kHz 874.0 - 889.0
C NR 1 10MHz, SCS 30 kHz 874.0 - 889.0

Document 75945338 Report 3 Issue 2

Page 5 of 34



DECLARATION OF BUILD STATUS

DECLARATION OF BUILD STATUS
MAIN EUT
MANUFACTURING DESCRIPTION Radio Unit
MAMNUFACTURER Ericsson AB
PRODUCT NAME Radio 4478 BS
PART NUMBER KRC 161 6859/1

KRC 161 689,37

IC Model Name AS161689
SERIAL NUMBER B440E20312
HARDWARE VERSION R2A
SOFTWARE VERSION CXP9013268%15 R7BAN+
TRANSMITTER OPERATING RANGE 869 - 894 MHz

MODULATIONS

WCDMA: OPSK, 160AM, 640AM LTE & NR: QPSE,
160AM, 640AM, 2560AM

ITU DESIGNATION OF EMISSION

WCDMA: AMI1SFIW

LTE 1,4 MHz BW channel: 1IM11W7D

LTE 3 MHz BW channel: 2M70W7D

LTE 5 MHz BW channel: 4M50W7D

LTE 10 MHz BW channel: EM98W7D

LTE 20 MHz BW channel: 18M3W70?

MB laT 5A: 224KW70

NR 5 MHz BW channel: AM47TW7D

NR 10 MHz BW channel: SM29W7D

OUTPUT POWER (RMS) (W or dBm)

4 ports, 40W per port

NB-1aT 5A 1 x 20W (per port)

{a brief description of the intended use
and operation)

FCC 1D TASAKRC1G1689
IcID 2BTAB-AS1R16ED
TECHMICAL DESCRIPTION Base station radio

LLTE carriers 10MHz and above supports NB (0T

*KRC 161 689/3 is the test object, both variants are electrically equivalent, with only mechanical

differences in the enclosure.
ICarrier aggregation 2 x 10MHz

Signature

Audun Helle

Date 2019-03-25

Mo responsibility will be accepted by TUW SUD Product Service UK Limited as to the accuracy
of the information declared in this document by the manufacturer.

Document 75945338 Report 3 Issue 2
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15 PRODUCT INFORMATION

1.5.1 Technical Description

The Equipment Under Test (EUT) Radio 4478 B5 is an Ericsson AB Radio Unit working in the
public mobile service 850 MHz band which provides communication connections to 850 MHz
network. The Radio 4478 B5 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

Document 75945338 Report 3 Issue 2 Page 7 of 34



1.6 TEST SETUP

PXA Signal
Analyzer

Terminator

Terminator J— Attenuator
Terminator 4— Attenuator

10 MHz

Test Computer

CT 10

Test Computer

Document 75945338 Report 3 Issue 2

Radio 4478 B5
Attenuator RFD
RF C
RF B
Attenuator RF A
CPRI Data 1
Data 2
AC Power | Powerin
Supply
—— GND
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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

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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21

MAXIMUM PEAK OUTPUT POWER AND PEAK TO AVERAGE RATIO - CONDUCTED

Specification Reference

FCC CFR 47 Part 2, Clause 2.1046
FCC CFR 47 Part 22, Clause 22.913 (a)
Industry Canada RSS-132, Clause 6.4

Date of Test and Modification State

06 March 2019 - Modification State 0

Test Equipment Used

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

Environmental Conditions

22.6°C
42.3%

Ambient Temperature
Relative Humidity

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 46.0 dBm

Peak to Average Ratio (PAR) / Output Power
i Channel Position B
Antenna NR Modulation NR Carrier
Bandwidth Average Power
PAR (dB)
dBm dBm/MHz
5.0 MHz 15 kHz
A QPSK scs 8.01 45.29 39.31

Document 75945338 Report 3 Issue 2
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Antenna A - NR Modulation QPSK - NR Carrier Bandwidth 5.0 MHz 15 kHz SCS - Channel

Position B
E Keysight Spectrum Analyzer - Power Stat CCDF T e )
RL | RF [509 bC | [ [ SENSE:EXT] SOURCE OFF | ALIGN AUTO | 09:55:37 AM Mar0g, 2019
Center Freq 871.500000 MHz | Center Freq: 871.500000 MHz Radio Std: None
—p. Trig: FreeRun Counts:10.0 M/10.0 Mpt
#IFGain:Low #Atten: 16 dB
Average Power 100 5 Faussian
45.25 dBm e
35.99 % at 0dB 10%
1%
10.0 % 3.95dB 04 %
1.0% 6.99 dB
0.1 % 8.01dB
001%  8.23dB 0.01%
0.001% 8.34dB
0.0001% 8.40dB 0.001 %
Peak 8.43 dB
53.68 dBm
0.0001 % 0dB 20dB
Info BW 80.000 MHz
IMSG ISTATUS

Configuration A

Maximum Output Power 46.0 dBm

Peak to Average Ratio (PAR) / Output Power
i Channel Position T
Antenna NR Modulation ER gar_gehr
andwidt Average Power
PAR (dB)
dBm dBm/MHz
5.0 MHz 15 kHz
A QPSK sCs 8.02 45.05 39.21

Document 75945338 Report 3 Issue 2
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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 \i/li”@_-
RL | RF [soe bc | | SENSE:EXT| SOURCE OFF | ALIGN AUTO | 10:07:22 AM Mar 06, 2018
Center Freq 891.500000 MHz | Center Freq: 891.500000 MHz Radio Std: None
—p. Trig: FreeRun Counts:10.0 M/10.0 Mpt
#FGain:Low #Atten: 14 dB
Average Power 100 5 Faussian
45.03 dBm e
35.97 % at 0dB 10%
1%
10.0% 3.95dB 04 %
1.0% 6.98 dB
0.1 % 8.02dB
0.01%  827dB 0.01 %
0.001% 8.38dB
0.0001 % 8.50dB 0.001 %
Peak 8.51dB
53.54 dBm
0.0001 % 0dB 20dB
Info BW 80.000 MHz
IMSG ISTATUS

Configuration B

Maximum Output Power 46.0 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
10.0 MHz 15 kHz
A QPSK Scs - 45.68 -
Configuration B
Maximum Output Power 46.0 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
10.0 MHz 15 kHz
A QPSK SCS - 45.50 -

Document 75945338 Report 3 Issue 2
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Configuration C

Maximum Output Power 46.0 dBm

Peak to Average Ratio (PAR) / Output Power

Channel Position B

Antenna NR Modulation NR Caf”er
Bandwidth Average Power
PAR (dB)
dBm dBm/MHz
10.0 MHz 30 kHz
A QPSK SCs - 45.30 -
Configuration C
Maximum Output Power 46.0 dBm
Peak to Average Ratio (PAR) / Output Power
) NR Carrier Channel Position T
Antenna NR Modulation ;
Bandwidth Average Power
PAR (dB)
dBm dBm/MHz
10.0 MHz 30 kHz
A QPSK SCS - 45.18 -
Limit
Peak Power <500 W or <+57 dBm
Peak to Average Ratio 13dB

Document 75945338 Report 3 Issue 2
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2.2 OCCUPIED BANDWIDTH

221 Specification Reference
FCC CFR 47 Part 2, Clause 2.1049

FCC CFR 47 Part 22, Clause 22.917 (b)
Industry Canada RSS-GEN, Clause 6.6

2.2.2 Date of Test and Modification State

06 March 2019 - Modification State 0

223 Test Equipment Used

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

224 Environmental Conditions

Ambient Temperature 22.6°C
Relative Humidity 42.3%

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 46.0 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
A QPSK iﬁz'\g'ézslg’ 447162 | 4817.30 ; ; 4465.90 | 4,819.40
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Antenna A - NR Modulation QPSK - NR Carrier Bandwidth 5.0 MHz 15 kHz SCS - Channel

Position B

o e ]

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

| SENSE:EXT| SOURCE OFF |

ALTGN AUTO

09:56:05 AM Mar06, 2019

]
Center Freq 871.500000 MHz |

Center Freq: 871.500000 MHz

Radio $td: None

—p. Trig: FreeRun Avg|Hold: 200/200
‘ #IFGain:Low #Atten: 14 dB Radio Device: BTS
10 dBIdiv Ref 50.63 dBm
llLog
406
08 4L oAl b g Teps oo, s e N
206
108 f! \L
[ 630 f \I
-9.37 Hf \
-19.4 M VM
294 PPN L LY T PN NP
I e
-394
Center 871.500 MHz Span 10.00 MHz]
|F#Res BW 51 kHz #/BW 160 kHz Sweep 5ms
Occupied Bandwidth Total Power 53.1 dBm
4.4716 MHz
Transmit Freq Error -2.308 kHz % of OBW Power 99.00 %
x dB Bandwidth 4.817 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

T lle e

[ Keysight Spectrum Analyzer - Occupied BW
RL | RF [soe bC | [

[ SENSE:EXT| SOURCE OFF [

ALIGN AUTO |

10:07:46 AM Mar 08, 2019

Center Freq: 891.500000 MHz

Radio Std: None

Center Freq 891.500000 MHz | !
-~ Trig: FreeRun Avg|Hold: 200/200
‘ #FGain:Low #Atten: 14 dB Radio Device: BTS
15 dB/div Ref 50.91 dBm
liLog
359 T T
208
591 fr \
0o Jj \\“
-24.1 2y
o i A T WMMV‘W‘
-54.1
-69.1
-84.1
Center 891.500 MHz Span 10.00 MHz
|#Res BW 51 kHz #VBW 160 kHz Sweep 5ms
Occupied Bandwidth Total Power 52.9 dBm
4.4659 MHz
Transmit Freq Error -9.516 kHz % of OBW Power 99.00 %
x dB Bandwidth 4.819 MHz x dB -26.00 dB
IMSG ISTATUS
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Configuration B

Maximum Output Power 46.0 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
10.0 MHz
A QPSK 15 kHz SCS 9,290.27 9,808.53 - - 9,274.48 9,768.23

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

Position B

o e s

RL | RF [soe bc |

| SENSE:EXT| SOURCE OFF |

ALTGN AUTO

10:40:40 AM Mar06, 2019

E Keysight Spectrum Analyzer - Occupied BW

]
Center Freq 874.000000 MHz |

‘ #IFGain:Low

Center Freq: 874.000000 MHz
—p. Trig: FreeRun
#Atten: 16 dB

Radio $td: None

Avg|Hold: 200/200

Radio Device: BTS

STATUS

10 dB/div Ref 51.68 dBm
llLog
41.7
N7 O B e e LoV 10 i ikt ' ¥ ek VWt ' e U e bl e L U AL
n7
n7s r \I
168 / ]'
-8.32 J \l
-18.3 f ]{LI\.Mn,,\
B | e M""""’““J oA ol Vs
-35.3
Center 874.00 MHz Span 20.00 MHz]
|F¥Res BW 100 kHz #/BW 300 kHz Sweep 1.933 ms|
Occupied Bandwidth Total Power 53.7 dBm
9.2903 MHz
Transmit Freq Error -8.061 kHz % of OBW Power 99.00 %
x dB Bandwidth 9.809 MHz x dB -26.00 dB

Document 75945338 Report 3 Issue 2
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Antenna A - NR Modulation QPSK - NR Carrier Bandwidth 10.0 MHz 15 kHz SCS - Channel

Position T
Keysight Spectrum Analyzer - Occupied BW

o e ]

=
RL | RF [soe bc |

| SENSE:EXT| SOURCE OFF |

ALTGN AUTO

10:46:03 AM Mar06, 2019

]
Center Freq 889.000000 MHz |
‘ #FGain:Low -

Trig: Free Run
#Atten: 16 dB

Center Freq: 889.000000 MHz

Avg|Hold: 200/200

Radio $td: None

Radio Device: BTS

10 dB/div Ref 51.36 dBm

llLog
414
3.4 i e ki et it chal i s S R ot AL e e e 1T s 1 |
21.4
11.4 f 1
136 ‘I Wl
-5.64 JJ \\
186
26 WWW M“““vw e
-36.6

Center 889.00 MHz
|F¥Res BW 100 kHz

#VBW 300 kHz

Span 20.00 MHz]
Sweep 1.933 ms|

Occupied Bandwidth Total Power 53.6 dBm
9.2745 MHz

Transmit Freq Error -19.174 kHz % of OBW Power 99.00 %

x dB Bandwidth 9.768 MHz x dB -26.00 dB

ISTATUS

Configuration C

Maximum Output Power 46.0 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
10.0 MHz
A QPSK 30 kHz SCS 8,593.26 9,592.44 - - 8,590.31 9,684.96
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Antenna A - NR Modulation QPSK - NR Carrier Bandwidth 10.0 MHz 30 kHz SCS - Channel

Position B

o e ]

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

[ s

ENSE:EXT| SOURCE OFF |

ALTGN AUTO

10:54:01 AM Mar06, 2019

]
Center Freq 874.000000 MHz |

Center Freq: 874.000000 MHz

Radio $td: None

—p. Trig: FreeRun Avg|Hold: 200/200
‘ #IFGain:Low #Atten: 16 dB Radio Device: BTS
10 dB/div Ref §1.83 dBm
llLog
418
Pt T ntod b e i b i Ao N o g A
318 i

218 JJ,,,
118

183 r

-8.17

[
-18.2 J’
sttt

PP el o e ]

8.2 oty

-36.2

Center 874.00 MHz
|F¥Res BW 100 kHz

#VBW 300 kHz

Span 20.00 MHz]
Sweep 1.933 ms|

Occupied Bandwidth

8.5933 MHz
Transmit Freq Error -9.230 kHz
x dB Bandwidth 9.592 MHz

Total Power

% of OBW Power
x dB

53.3 dBm

99.00 %
-26.00 dB

STATUS

Antenna A - NR Modulation QPSK - NR Carrier Bandwidth 10.0 MHz 30 kHz SCS - Channel

Position T

T lle e

[ Keysight Spectrum Analyzer - Occupied BW
RL | RF [soe bC | [

| SENSE:EXT| SOURCE OFF |

ALIGN AUTO |

10:51:14 AM Mar08, 2019

Center Freq 889.000000 MHz |

#IFGain:Low

——

Center Freq: 889.000000 MHz

Trig: Free Run
#Atten: 16 dB

Avg|Hold: 200/200

Radio Std: None

Radio Device: BTS

10 <Bidiv Ref 51.58 dBm

liLog

4168

36

216 r.rr
116

158

-5.42

——f |

184
| A e et

bl

-28.4

T TR ]

-35.4

Center 889.00 MHz
|FfRes BW 100 kHz

#VBW 300 kHz

Span 20.00 MHz
Sweep 1.933 msg

Occupied Bandwidth
8.5903 MHz
-22.494 kHz
9.685 MHz

Transmit Freq Error
x dB Bandwidth

Total Power

% of OBW Power
x dB

53.1 dBm

99.00 %
-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 22, Clause 22.905
Industry Canada RSS-132, Clause 6.5

2.3.2 Date of Test and Modification State

06 March 2019 - Modification State 0

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 22.6°C
Relative Humidity 42.3%

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

For four ports, the limit was calculated as being -13 - 10 * Log (4) = -19 dBm.

2.3.6 Test Results
Configuration A

Maximum Output Power 46.0 dBm

Band Edge (MHz)

Channel Position B Channel Position T
A QPSK 5.0 MHz 15 kHz SCS 869.0 894.0

Antenna NR Modulation NR Carrier Bandwidth

Document 75945338 Report 3 Issue 2 Page 20 of 34



Antenna A - NR Modulation QPSK - NR Carrier Bandwidth 5.0 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 | 09:57:15 AM Mar 06, 2018
Center Freq 869.000000 MHz i ) Avg Type: RMS TRACE[1 2345 6
PNO: Wide -+~ Trig: FreeRun TYPE[W!
IFGain:Low #Atten: 10 dB DET/ANNNNN
Ref Offset 49.6 dB Mkr1 868.975 MHz
jodsidiv__Ref 43.60 dBm Band Power -31.64 dBm
og
336
238
TR R |
136 j" S M Mkl vy ety
3.60 ﬁ.
-6.40 -F...'-l“J
164 ] LT -1902 dBm]
264 Jf
-36.4 /
i
A \ PO PP L N
I ETRUIE TS U P el LI

Center 869.000 MHz
#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 5.0 MHz 15 kHz SCS - Channel

Position T
—
[ Keysight Spectrum Analyzer - Swept SA =8 Nl E=S
RL | RF [soe bC | | SENSE:EXT| SOURCE OFF | ALIGN AUTO | 10:08:42 AM Mari6, 2013
Center Freq 894.000000 MHz i Avg Type: RMS TRACE|1 2345 6
PNO: Wide -+ 1rig: FreeRun B s

IFGain:Low

#Atten: 10 dB

Mkr1 894.026 MHz

Ref Offset 49.6 dB

1%;13,(,“, Ref 43.60 dBm Band Power -31.66 dBm
336

236

13 5 [HIN IS ey

360 1

640 I\"‘L\

164 1 CLT -19.02 dBm |
264 \\

-36.4 \‘1&

™ “"MW —

Center 894.000 MHz Span 2.000 MHz
#Res BW 5.1 kHz #VBW 16 kHz* #Sweep 5.000 s (1001 pts)
IMSG ISTATUS
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Configuration B

Maximum Output Power 46.0 dBm

Antenna

NR Modulation

NR Carrier Bandwidth

Band Edge (MHz)

Channel Position B

Channel Position T

A

QPSK

10.0 MHz 15 kHz SCS

869.0

894.0

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

Position B
[ Keysight Spectrum Analyzer - Swept SA =2 @
RL | RF [s0oe bC | [ | SENSE:EXT| SOURCE OFF | ALIGN AUTO | 10:41:28 AM Mari§, 2013
Center Freq 869.000000 MHz i Avg Type: RMS TRACE[12345 6
PNO: Wide —+— 1rig: FreeRun TYPE | WWAHFARAAY
IFGain:Low #Atten: 12 dB DET/A NNNN N
Ref Offset 49.6 dB Mkr1 868.950 MHz
jodBiciv__Ref 45.60 dBm Band Power -33.80 dBm
og
%6
256
158 f s Pty N Y
560 /
-4.40 /
144 /
[ DL1-19.02 dBm|
24.4 r/
344 /
2/
444 n B e gt
Al it A T

Center 869.000 MHz Span 2.000 MHz
#Res BW 10 kHz #VBW 30 kHz* #Sweep 5.000 s (1001 pts)
IMSG ISTATUS
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Antenna A - NR Modulation QPSK - NR Carrier Bandwidth 10.0 MHz 15 kHz SCS - Channel

Position T

o e ]

RL | RF [soe bc |

| SENSE:EXT| SOURCE OFF |

10:47:01 AM Mar06, 2019

ALTGN AUTO

E Keysight Spectrum Analyzer - Swept SA

|
Center Freq 894.000000 MHz ]

Ref Offset 49.6 dB

10 dBidiv.  Ref 47.60 dBm
Log

PNO: Wide -+
IFGain:Low

Trig: Free Run
#Atten: 14 dB

Avg Type: RMS TR‘*EE’TZ 3456
TYPE| WihrARAAAF
DETJANNNNN
Mkr1 894.050 MHz
Band Power -33.35 dBm

76

760

-2.40

-12.4

DL1 -19.02 dBm|

.

-42.4

G L S T CL R R S —

Center 894.000 MHz
#Res BW 10 kHz

MsG

#VBW 30 kHz*

Span 2.000 MHz
#Sweep 5.000 s (1001 pts)

ISTATUS

Configuration C

Maximum Output Power 46.0 dBm

Antenna

NR Modulation

Band Edge (MHz)

NR Carrier Bandwidth —
Channel Position B

Channel Position T

A

QPSK

10.0 MHz 30 kHz SCS 869.0

894.0
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Antenna A - NR Modulation QPSK - NR Carrier Bandwidth 10.0 MHz 30 kHz SCS - Channel

Position B

Keysight Spectrum Analyzer - Swept SA

o e ]

RL | RF [soe bc |

| SENSE:EXT| SOURCE OFF |

ALTGN AUTO 10:54:51 AM Mar06, 2019

Eenter Freq 869.000000 MHz

J Avg Type: RMS TRAEE’TZ 3456
Wi Trig: Free Run TPE| WA
oo ™ gatten: 12dB DET|A NNNNN
Mkr1 868.950 MHz
Ref Offset 49.6 dB
19 dBidlv Ref 45.60 dBm Band Power -33.25 dBm
6
256
156 AneAP Nk,
5.60 A/\/
- rﬁ,ﬂ""\;\/\-"fuﬂm
44
/ DL1 -19.02 dBm|
-24.4 -‘/
344 /
o/
s P T, i
Center 869.000 MHz 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 10.0 MHz 30 kHz SCS - Channel

Position T

Keysight Spectrum Analyzer - Swept SA

T lle e

10:52:02 AM Mar 08, 2019

E RL [ RE [s0@ DC | [ SENSE:EXT] SOURCE OFF | ALIGN AUTO |
Center Freq 894.000000 MHz i Avg Type: RMS TRﬁcsfz 3456
PNO:Wide ~—#— Trig: FreeRun TYPE| WA
IFGain:Low #Atten: 12 dB peT/ANNNNN
Mkr1 894.050 MHz
Ref Offset 49.6 dB
19 gBidiv Ref 45.60 dBm Band Power -34.17 dBm
%6
256
15.5 g™ vw\
560
-4.40 v M
-14.4 ""'"\
‘\ DL1-19.02 dBm|
24.4 ‘\
34.4 \\
1
44 4 Eﬁr ey -
L Satan iy Fmn T T
Center 894.000 MHz Span 2.000 MHz
#Res BW 10 kHz #VBW 30 kHz* #Sweep 5.000 s (1001 pts)
IMSG ISTATUS
Limit -19dBm
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2.4 TRANSMITTER SPURIOUS EMISSIONS

241 Specification Reference

FCC CFR 47 Part 2, Clause 2.1051
FCC CFR 47 Part 22, Clause 22.905
Industry Canada RSS-132, Clause 6.5

2.4.2 Date of Test and Modification State

06 March 2019 - Modification State 0

243 Test Equipment Used

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

244 Environmental Conditions

Ambient Temperature 22.6°C
Relative Humidity 42.3%

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

For four port, the limit was calculated as being -13 - 10 * Log (4) = -19 dBm.

2.4.6 Test Results
Configuration A

Maximum Output Power 46.0 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 1500 MHz

e Keysight Spectrum Analyzer - Swept SA \i/li”@_-
RL | RF [soe bc | | SENSE:EXT| SOURCE OFF | ALIGN AUTO | 09:58:01 AM Mar 06, 2018
Center Freq 750.004500 MHz Trio: Free R #Avg Type: RMS Tiﬁzﬁz 3456
" rig: Free Run
NE IEgaOih:FLa::u - #Atten: 10 dB DET/A NNNNN
Ref Offset 50.1 dB Mkr1 872.8 MHz
j0dBidly__Ref 40.87 dBm 39.51 dBm
og
l
1
393
293
18.9
9.87
013
-10.1
DL1-19.02 dBm|
201
-30.1
-40.1
itk b il Mwmmwwm Db ikt
Start 9 kHz Stop 1.5000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* #Sweep 3.000 s (3000 pts)
IMSG ISTATUS

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

Position B - Band 2 - Range 1500 to 4000 MHz

—

[ Keysight Spectrum Analyzer - Swept SA =8 Nl E=S
RL | RF [soe bC | [ | SENSE:EXT| SOURCE OFF | ALIGN AUTO | 10:01:01 AM Mari§, 2013
Center Freq 2.750000000 GHz | i #Avg Type: RMS TRACE|1 2345 6
PNO: Fast —»— 1rig: Free Run T;:s \Ajm

IFGain:Low #Atten: 2dB

Ref Offset 42.8 dB

Mkr1 3.767 0 GHz
-39.97 dBm

10 dBidiv.  Ref 20.00 dBm
Log

100

-10.0

DL1 -19.02 dBm|

-200

-30.0

Y

-B0.0

-70.0

Start 1.500 GHz
#Res BW 1.0 MHz

MSG

#VBW 3.0 MHz*

Stop 4.000 GHz
#Sweep 5.000 s (5000 pts)

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

Position B - Band 3 - Range 4000 to 9000 MHz

e Keysight Spectrum Analyzer - Swept SA \i/li”@_-
RL | RF [soe bc | | | SENSE:EXT| SOURCE OFF | ALIGN AUTO | 10:01:26 AM Mar 06, 2018
Center Freq 6.500000000 GHz | ) #Avg Type: RMS TR*FEFZ 3456
PNO: Fast —+»— 1rig: FreeRun TYPE|W
IFGain:High #Atten: 0 dB DET|ANNNNN
Mkr1 4.016 5 GHz
Ref Offset 44.3 dB
‘IL(()’gBldiv Ref 20.00 dBm -40.70 dBm
100
0.00
-100
200 DL1-19.02 dBm|
-30.0
1
-40.0
= et N g I B R paa s
-50.0
-60.0
-0
Start 4.000 GHz Stop 9.000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* #Sweep 10.00 s (10000 pts)
IMSG ISTATUS

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

Position T - Band 1 - Range 0.009 to 1500 MHz

ww Keysight Spectrum Analyzer - Swept SA [iﬂi]@_
RL | RF [soe bC | [ | SENSE:EXT| SOURCE OFF | ALIGN AUTO | 10:09:25 AM Mari§, 2013

Center Freq 750.004500 MHz | i #Avg Type: RMS TRﬁcsfz 3456

NFE PNO: Fast —»— 1rig: Free Run TYPE| WA

IFGain:Low #Atten: 10 dB peT/ANNNNN

Ref Offset50.1 dB Mkr1 890.3 MHz

‘IL%;!Bldiv Ref 50.10 dBm 39.41 dBm

1

4011
304
201
101
0.100
980

19.9 DL1 -19.02 dBm|
-29.9

Start 9 kHz Stop 1.5000 GHz

#Res BW 1.0 MHz #VBW 3.0 MHz* #Sweep 3.000 s (3000 pts)

IMSG ISTATUS

Document 75945338 Report 3 Issue 2

Page 27 of 34



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

Position T - Band 2 - Range 1500 to 4000 MHz

o e ]

RL | RF [soe bc |

| SENSE:EXT| SOURCE OFF |

10:11:14 AM Mar06, 2019

ALTGN AUTO

E Keysight Spectrum Analyzer - Swept SA

#Avg Type: RMS WEEFZ 3456
TYPE| WihrARAAAF

Center Freq 2.750000000 GHz Trig: Free Run
IEgaOmFLa::u e #Attlen‘ 2dB DET|ANNNNN
Mkr1 3.779 5 GHz
Ref Offset 42.8 dB

‘IL(()’gBldiv Ref 20.00 dBm -39.86 dBm
100

0.00

-10.0

DL1 -19.02 dBm|

-200

-30.0

'1
-40.0
Sy e S|

-50.0

-60.0

-70.0

Start 1.500 GHz Stop 4.000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* #Sweep 5.000 s (5000 pts)
IMSG ISTATUS

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

Position T - Band 3 - Range 4000 to 9000 MHz

T lle e

[ Keysight Spectrum Analyzer - Swept SA
RL | RF [soe bC |

| SENSE:EXT| SOURCE OFF |

ALIGN AUTO | 10:11:36 AM Mar 08, 2019

Center Freq 6.500000000 GHz

Ref Offset 44.3 dB
Ref 20.00 dBm

Trig: Free Run

PNO: Fast —+—
#Atten: 0 dB

IFGain:High

#Avg Type: RMS TR&DE’TZ 3456
TPE | WiAARARARA
DET/ANNNNN

Mkr1 4.016 0 GHz
-40.57 dBm

10 dBidiv
Log

100

-10.0

DL1 -19.02 dBm|

-200

-30.0

-B0.0

-70.0

Start 4.000 GHz
#Res BW 1.0 MHz

MSG

#VBW 3.0 MHz*

Stop 9.000 GHz
#Sweep 10.00 s (10000 pts)

STATUS

Limit

-19dBm

Document 75945338 Report 3 Issue 2

Page 28 of 34



SECTION 3

TEST EQUIPMENT USED

Document 75945338 Report 3 Issue 2 Page 29 of 34



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 D

(months) ue
Maximum Peak Output Power and Peak to Average Ratio - Conducted
Hygrometer Rotronic HP21 4740 12 17-Jan-2020
Analyser Keysight N9030A 4654 12 06-Oct-2019
Attenuator Weinschel 48-10-43 4867 12 06-Nov-2019
Attenuator Weinschel 48-40-43-LIM 5134 12 07-Nov-2019
Cable Rosenberger LU7-036-2000 5038 - O/P MON
Cable Rosenberger LU7-071-1000 5100 12 04-Oct-2019
PSU Farnell H60/25 1092 - O/P MON
DVM Fluke 79 0611 12 07-Sep-2019
Analyser R&S ZVA 40 3548 12 17-Oct-2019
Cal kit R&S ZV-Z54 4368 12 22-0ct-2019
Occupied Bandwidth
Hygrometer Rotronic HP21 4740 12 17-Jan-2020
Analyser Keysight N9030A 4654 12 06-0ct-2019
Attenuator Weinschel 48-10-43 4867 12 06-Nov-2019
Attenuator Weinschel 48-40-43-LIM 5134 12 07-Nov-2019
Cable Rosenberger LU7-036-2000 5038 - O/P MON
Cable Rosenberger LU7-071-1000 5100 12 04-0ct-2019
PSU Farnell H60/25 1092 - O/P MON
DVM Fluke 79 0611 12 07-Sep-2019
Analyser R&S ZVA 40 3548 12 17-Oct-2019
Cal kit R&S Z\V-Z54 4368 12 22-Oct-2019
Band Edge
Hygrometer Rotronic HP21 4740 12 17-Jan-2020
Analyser Keysight N9030A 4654 12 06-Oct-2019
Attenuator Weinschel 48-10-43 4867 12 06-Nov-2019
Attenuator Weinschel 48-40-43-LIM 5134 12 07-Nov-2019
Cable Rosenberger LU7-036-2000 5038 - O/P MON
Cable Rosenberger LU7-071-1000 5100 12 04-Oct-2019
PSU Farnell H60/25 1092 - O/P MON
DVM Fluke 79 0611 12 07-Sep-2019
Analyser R&S ZVA 40 3548 12 17-Oct-2019
Cal kit R&S ZV-Z54 4368 12 22-Oct-2019
Transmitter Spurious Emissions
Hygrometer Rotronic HP21 4740 12 17-Jan-2020
Analyser Keysight N9030A 4654 12 06-Oct-2019
Attenuator Weinschel 48-10-43 4867 12 06-Nov-2019
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Calibration Calibration
Instrument Manufacturer Type No. TE No. Period

(months) Due
Attenuator Weinschel 48-40-43-LIM 5134 12 07-Nov-2019
Cable Rosenberger LU7-036-2000 5038 - O/P MON
Cable Rosenberger LU7-071-1000 5100 12 04-0ct-2019
PSU Farnell H60/25 1092 - O/P MON
DVM Fluke 79 0611 12 07-Sep-2019
Analyser R&S ZVA 40 3548 12 17-Oct-2019
Cal kit R&S ZV-754 4368 12 22-Oct-2019

I WHKX12-1290-1500-

HPF Wainwright 18000-80SS 4961 12 11-Oct-2019

N/A — Not Applicable

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 +0.1dB
Conducted Emissions 30 MHz to 20 GHz Amplitude +2.3dB
Frequency Stability 30 MHz to 2 GHz +5.0Hz
Occupied Bandwidth Up to 20 MHz Bandwidth +1.1Hz
Band Edge 30 MHz to 20 GHz Amplitude +2.3dB
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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 Product Service
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ANNEX A

MODULE LIST
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Configuration A-C

Product

Product No R-State Serial No
Radio 4478 B5 KRC 161689/3 R2A B440820312
Software Version: CXP9013268/15 Revision: R78AN+
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