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SECTION 1

REPORT INFORMATION
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1.1 REPORT DETAILS
Manufacturer Ericsson
Address Torshamnsgatan 23
Kista
SE-16480
Stockholm
Sweden
Product Name RUS 01 B2
Product Number KRC 118 66/2
IC Model Name AS118662
Serial Number(s) CF83604455
Software Version xrus_app-CXP9013268 6-R66AM.xIf
(based on CXP9013268/6 R66BM)
Hardware Version R1G
Non- Tested Variant KRC 118 66/1
Non-Tested Variant IC Model AS118661
Name
Test Specification/Issue/Date FCC CFR 47 Part 2;: 2017
FCC CFR 47 Part 24: 2017
Industry Canada RSS-GEN: Issue 4: 2014
Industry Canada RSS-139: Issue 3: 2015
Start of Test 04 February 2018
Finish of Test 13 February 2018
Name of Engineer(s) Raj Kumar Kallem
Jack Tuckwell
Related Document(s) KDB 971168 D01 v02r02

KDB 662911 D01 v02r01
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1.2 BRIEF SUMMARY OF RESULTS

Product Service

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-139 is shown below.

Specification Clause
Section FCC FCC RSS- RSS- | Test Description Result
CFR 47 | CFR47 GEN 139
Part 2 Part 24
24 21046 |24.232(a) ) 6.4 Ma).qmum Peak Output Power and Peak to Average Pass
Ratio - Conducted
2.2 2.1049 24.238 6.6 - Occupied Bandwidth Pass
23 2.1051 24('5)38 ; 65 |Band Edge Pass
2.4 2.1051 24(-a2)38 - 6.5 Transmitter Spurious Emissions Pass
2.5 2.1053 |24.238(c) - 6.5 Radiated Spurious Emissions Pass
Document 75941045 Report 04 Issue 1 Page 4 of 65
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1.3 CONFIGURATION DESCRIPTION
Carrier Frequency Configuration (MHz)
Configuration | RAT No. Of carriers | Carrier Bandwidth
Bottom Middle Top
A LTE+NB loT GB 1 10 MHz 1935.0 - 1985.0
A LTE+NB loT GB 1 15 MHz 1937.5 - 1982.5
A LTE+NB loT GB 1 20 MHz 1940.0 - 1980.0
B NB loT SA 1 0.18 MHz 1960.0 1930.2 1989.8
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DECLARATION OF BUILD STATUS
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MAIN EUT
MANUFACTURING Radio Unit
DESCRIPTION
MANUFACTURER Ericsson AB
PRODUCT NAME RUS 01 B2
PART NUMBER KRC 118 66/1 KRC 118 66/2
IC Model Name AS118661 AS118662
BS118661
CS118661
SERIAL NUMBER - CF83604455
HARDWARE VERSION - R1G

SOFTWARE VERSION

xrus_app-CXP9013268_6-R66AM.xIf
(based on CXP9013268/6 R66BM)

TRANSMITTER OPERATING
RANGE

1930 to 1990 MHz

MODULATIONS

LTE: QPSK, 16QAM, 64QAM,
256QAM

LTE: QPSK, 16QAM, 64QAM, 256QAM

WCDMA: QPSK, 16QAM, 64QAM

WCDMA: QPSK, 16QAM, 64QAM

GSM: GMSK, 8-PSK, AQPSK,
16QAM, 32QAM

CDMA: 8-PSK, QPSK, 16QAM

GSM: GMSK, 8-PSK, AQPSK, 16QAM,
32QAM

INTERMEDIATE
FREQUENCIES

ITU DESIGNATION OF
EMISSION

GSM: 245KGXW

GSM: 245KGXW

WCDMA: 3M90F9W, 4M20F9W

CDMA: 1M25F9W

1,4 MHz BW channel: 1IM10F9W

WCDMA: 3M90F9W, 4M20F9W

3 MHz BW channel: 2M70F9W

1,4 MHz BW channel: 1M10F9W

5 MHz BW channel: 4M50F9W

3 MHz BW channel: 2M70F9W

10 MHz BW channel': 9M40F9W

5 MHz BW channel: 4M50F9W

15 MHz BW channel': 14M1FOW

10 MHz BW channel': 9M40F9W

20 MHz BW channel': 18M5F9W

15 MHz BW channel': 14M1F9W

NB-IoT SA 200 kHz BW channel:
210KW7D

20 MHz BW channel': 18M5F9W

NB-loT SA 200 kHz BW channel:
210KW7D

OUTPUT POWER (RMS) (W
or dBm)

KRC 118 66/1: 1x60W'

KRC 118 66/2: 1x80W'

NB-loT SA 1x20W

NB-loT SA 1x20W

287AB-BS118661
287AB-CS118661

FCCID TABAKRC11866-1 TABAKRC11866-2
TA8BKRC11866-1
TA8CKRC11866-1

ICID 287AB-AS118661 278AB-AS 118662

TECHNICAL DESCRIPTION
(a brief description of the
intended use and operation)

Base station radio

YIncluding 2 NB-1oT GB carriers.

A, bwl
.'.l;l‘il"{(-l‘“—’ t/n‘ "(:1[
Linda Grell

Signature

Date 2018-03-05

No responsibility will be accepted by TUV 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

151 Technical Description

The Equipment Under Test (EUT) KRC 118 66/2 is an Ericsson AB Radio Unit working in the
public mobile service 1900 MHz band which provides communication connections to 1900 MHz
network. The KRC 118 66/2 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
RUS 01 B2
Terminator I— Attenuator RFD
Terminator Attenuator RFC
Terminator Attenuator RF B
PXA Signal
Analyzer Attenuator RF A
10 MHz
Test Computer
CPRI
CT10 Data 1
Data 2
Test Computer
DC Power | Powerin
Supply

—— GND

Figure 1, Block diagram of RUS 01 B2 with cables and auxiliary equipment
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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

DEVIATION FROM THE STANDARD

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

MODIFICATION RECORD

No modifications were made to the EUT during testing.

ADDITIONAL INFORMATION

The test results relate only to the item(s) tested RUS 01 B2 KRC 118 66/2
The KRC 118 66/1 is a low power version of the KRC 118 66/2, it has the same Hardware but
the output power is 60W and so can also be considered as compliant too.

Page 9 of 65
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SECTION 2

TEST DETAILS
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2.1.3

2.14

2.15
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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-139, Clause 6.4

Date of Test and Modification State

13 February 2018 - Modification State 0

Test Equipment Used

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

Environmental Conditions

21.8°C
31.3%

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 49/47.8 dBm

Peak to Average Ratio (PAR) / Output Power
i Channel Position B
Antenna LTE Modulation LTE Ca_rrler
Bandwidth Average Power
PAR (dB)
dBm dBm/MHz
A 64QAM 10.0 MHz 6.69 48.57 -
A 64QAM 15.0 MHz 6.76 48.81 -
A 64QAM 20.0 MHz 6.88 48.64 -

Document 75941045 Report 04 Issue 1
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Antenna A - LTE Modulation 64QAM - LTE Carrier Bandwidth 10.0 MHz - Channel Position B

'._|_+_
Pmrsm ocoF LT
'KEYSIGHT lnput RF lpuZ 500 Aen 1608 [Tng Free Run |Cenler Freq 1935000000 Gtz
RL  ope (CONPINGAC  Comectons: OF  Preamp O FGan Low Counts: 10.0W10.0 Mpt
Adgn: Auto Freq Ref Int (S) Radio Stdt None
w |
1 Metrics v
____________
4857 dém
3775 % at0d8
100% 3698
#
10% 61808
0.1% 66908
001% 69148 o
0001% 70748
0.0001 % 71508 001 % .
ook 7.18d8 0001 %
55.75 dBm
J0.0001 % 1
00048 2000
Info BW 25,000 MHz

€0 m?TENe. EHU

Antenna A - LTE Modulation 64QAM - LTE Carrier Bandwidth 15.0 MHz - Channel Position B

‘Spectrum Analyzer 1 . |T
Power Stat CCDF B
KEYSIGHT lnout RF pulZ 500 Aflen 1608 Tog FreeRun CenlerFreq 1937500000 GHz
RL s CoupingAC  Cotectons OF  Preamp OF  #F GaLow  Counts 100M100 Mt
Algn: Auto Freq Ref. Int (S) Radio Std: None
Ll
1 Metrics U 2 Graph v
Gaussian
. B oy S .
48.74 dBm E i i
37.79% at0 8 ol sl
100% 368dB
e
10% 6.11dB [——
0.1% 67648 :
001% 71048 - —
0.001 % 7.37d8
0.0001 % 7.59dB 001%
76348 o
peak oo
56,37 dBm
0001 % L 1
0.00d8 20.00
Info BW 25,000 MHz dal

g, m?Bsae/ LI BT
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Antenna A - LTE Modulation 64QAM - LTE Carrier Bandwidth 20.0 MHz - Channel Position B

Spectrum Analyzer 1 | 4
Pawer Stat CCDF
KEYSIGHT Input RF Ingut Z 50 01 Affen: 16 dB Tng: Free Run  Center Freq: 1 840000000 GHz
RL = |Coupling: AC Comactions: Off  Preamp; Off #IF Gain' Low Counts: 10.0 M/10.0 Mpt
Ahgn: Auto Freq Ref: Int (S) Radio Std: None
w
1 Metrics || 2 Graph v
Average Power
48.54 dBm
3771 %at0d8
100% | 37008
1.0% 61548
0.1% £.88 4B
0.01% 72848
0.001% 75548
0.0001 % 7.70dB
7.74d8
Peak I 1
56.28 dBm
In.m.da 20.00 dB
[info BW 25.000 MHz
ull Feb 13,2018 W
Ll | k.') (“ . ? 6:35:59 PM I:: % AN
Configuration A
Maximum Output Power 49/47.8 dBm
Peak to Average Ratio (PAR) / Output Power
i Channel Position T
Antenna LTE Modulation LTE Ca_rrler
Bandwidth Average Power
PAR (dB)
dBm dBm/MHz
A 64QAM 10.0 MHz 6.63 48.82 -
A 64QAM 15.0 MHz 6.63 48.84 -
A 64QAM 20.0 MHz 6.70 48.66 -

Document 75941045 Report 04 Issue 1
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Antenna A - LTE Modulation 64QAM - LTE Carrier Bandwidth 10.0 MHz - Channel Position T

'._|_+_
msmocos LT
'KEYSIGHT lnput RF lnpuZ 500 Aen 1608 [Tng Free Run |Cenler Freq 1985000000 GHz
RL  ope (CONPINGAC  Comectons: OF  Preamp O FGan Low Counts: 10.0W10.0 Mpt
Align: Auto Freq Ref Int (S) |Radio Std Mone
w |
1 Metrics v
____________
48,65 dBm e e e e e
AT a0 0 S I S I N N S S _—
———r — E=
100% 3698 i
#
10% 6.19d8
0.1% 66308
001% 68208 o
0001% 69308
0.0001 % 70208 001 % .
70648 01 50
55.72 dBm
J0.0001 % 1
00048 2000
Info BW 25,000 MHz
Fel:13.2018 ' K|
Eq (’] amrm @@ @

Antenna A - LTE Modulation 64QAM - LTE Carrier Bandwidth 15.0 MHz - Channel Position T

:Wmi

Pawer Stat CCDF i |i
KEYSIGHT [Inout RF inputZ 500 Alen 168 [Tng.FreeRun |Cenler Freq 1982500000 GHz
RL op. Couping AC  (Coreclons OF  Preamp OF  #FGain'Low  Counls: 10.0W100Mpt
Align: Auto Freq Ref Int (S) Radio Std: Mane
L]
1 Metrics U 2 Graph v
Gaussian
P 1 100% = ==
48.78 dBm =
3760 % at0d8 o I
10.0% 36848
e
10% 61248 |
0.1% 66348
001% 68748 - 5
0.001 % 7.02d8
0.0001 % 71248 001%
7.184d8 -
55.96 dBm
0001 % 1
0.00dB 20.00
Info BW 25.000 MHz dal
Feb 13, zms (™) ¥
L ac ] &MSP" @ & ” \|
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Antenna A - LTE Modulation 64QAM - LTE Carrier Bandwidth 20.0 MHz - Channel Position T

Spectrum Analyzer 1 ‘+
Power Stat CCOF
KEYSIGHT Input RF Input Z: 50 0 Atten: 16 0B Tng: Free Run  Center Freq. 1.960000000 GHz
RL op | Coupiing Comections: Off  Preamp; Off #F Gain Low  Counts: 10.0 M/10.0 Mpt
Aign: Auto Freq Ref Int (S) Radio Std None
w
1 Metrics v 2 Graph v
Average Power
48.48 dBm
37.70% at0dB
100% 369dB
1.0% 6.15d8
01% 6.70d8
0.01% 6.99d8
0,001 % 720d8
0.0001 % 737dB
74448
Peak I 1
55.92 dBm
0.00dB 20.00 dB
lInfo B 25,000 Mz

Feb 13,2018 sV
g9 Ml 2B Bl S sPe

Configuration B

Maximum Output Power 43 dBm

Peak to Average Ratio (PAR) / Output Power

Antenna

NB IoT Modulation

NB IoT Carrier
Bandwidth

Channel Position B

PAR (dB)

Average Power

dBm

dBm/MHz

QPSK

0.2MHz

4.06

41.95

Document 75941045 Report 04 Issue 1
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Antenna A - NB loT Modulation QPSK - NB loT Carrier Bandwidth 0.2MHz - Channel Position B

Spectrum Analyzer 1 ¥ +
Power Stat CCOF
KEYSIGHT |Input RF InpulZ 500 Alfen: 6dB Trig: Free Run  |Center Freq. 1930200000 GHz
RL |Coupling Cormactions: Off ~ Preamp; Off #F Gain Low Counts: 10.0 M/10.0 Mpt
> Ahgn: Auto Freq Ref: Int (S) Radio Std: None
w
1 Metrics v 2 Graph v
Average Power
41,95 dBm i
46,57 %3t 0 0B
100% 321dB [
10% 38348 :
04% 40648 !
0.01% 42948 :
0.001% 43848
0.0001 % 4.39dB
44008
Peak I 1
46.35 dBm
0.00d8 200048
lInfo B 25,000 Mz
ol Feb 13,2018 W
" q P . ? 10:40:54 PM ':: % LAY

Configuration B

Maximum Output Power 43 dBm

Antenna

NB IoT Modulation

NB IoT Carrier
Bandwidth

Peak to Average Ratio (PAR) / Output Power

Channel Position M

PAR (dB)

Average Power

dBm

dBm/MHz

QPSK

0.2 MHz

4.09

42.10

Document 75941045 Report 04 Issue 1
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Antenna A - NB loT Modulation QPSK - NB loT Carrier Bandwidth 0.2MHz - Channel Position M

Spectrum Analyzer 1 ¥ +
Power Stat CCOF
KEYSIGHT /nput RF Inpul Z 50 01 Atten: 6 dB Tog Free Run  |Center Freq. 1.960000000 GHz
AL Coupling Comections: O Preamp; Off #F Gain Low  Counts: 10.0 M10.0 Mpt
- Hlign: Auto Freq Ref: Int (S) Radio Std: None
w
1 Metrics v 2 Graph v
Average Power
42,10 dBm i
46,66 % at 0 dB >
100% 323d8 I
10% 38508
0.1 % 4.09d8 T
0.01% 43308 :
0.001 % 4.42dB
0.0001 % 44248
44808
Peak I 1
46.58 dBm
0.00dB 20.00 dB
lInfo B 25,000 Mz
ad Feb 13,2018 WK
= q P . ? 10:33:30 PM ':: @ LAY

Configuration B

Maximum Output Power 43 dBm

Antenna

NB IoT Modulation

NB IoT Carrier
Bandwidth

Peak to Average Ratio (PAR) / Output Power

Channel Position T

PAR (dB)

Average Power

dBm

dBm/MHz

QPSK

0.2 MHz

4.03

42.33

Document 75941045 Report 04 Issue 1
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Antenna A - NB loT Modulation QPSK - NB loT Carrier Bandwidth 0.2MHz - Channel Position T

Spectrum Analyzer 1 | 4
Pawer Stat CCDF
'KEYSIGHT input RF InpulZ 500 Aften 6B g Free Run  |Centar Freq. 1589800000 GHz
AL b [COUplng AC Comections: Of  Preamp; Off #F Gan Low  Counts: 10.0 M/10.0 Mpt
Align: Auto Freq Ref Int (S) Radio Std: None
w
1 Metrics |l 2 Graph v
| Average Power
42.33dBm f
46.84 % at 0 dB o+
100% | 31808 |
10% 38048
0.1% 40308 1
T 1
0.01% 42648
0.001 % 43548
0.0001% 43648
4658
Peak I 1
46.98 dBm
0.00d8 2000l
Info BW 25,000 MHz B‘
Feb 13,2018 V1
= “ac¢ . ? 10:28:34 PM .ﬂ% LAY
Limit
Peak Power <500 W or =+57 dBm

Peak to Average Ratio

13 dB

Document 75941045 Report 04 Issue 1
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221

2.2.2

2.2.3

2.2.4

2.2.5

2.2.6

OCCUPIED BANDWIDTH

Specification Reference

FCC CFR 47 Part 2, Clause 2.1049
FCC CFR 47 Part 24, Clause 24.238
Industry Canada RSS-GEN, Clause 6.6

Date of Test and Modification State

13 February 2018 - Modification State 0

Test Equipment Used

&

Product Service

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

Environmental Conditions

Ambient Temperature

Relative Humidity

Test Method

21.8°C
31.3%

All measurements were made in accordance with FCC KDB 971168 DO01.

Test Results

Configuration A

Maximum Output Power 49/47.8 dBm

Result (KHz)
Antenna LTE LTE 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 64QAM 10.0 MHz 9,422.35 9,790.98 - - 9,421.70 9,790.10
A 64QAM 15.0 MHz 14,036.85 | 14,715.83 - - 14,047.02 | 14,728.37
A 64QAM 20.0 MHz 18,447.84 | 19,513.30 - - 18,466.72 | 19,580.93

Document 75941045 Report 04 Issue 1
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Antenna A - LTE Modulation 64QAM - LTE Carrier Bandwidth 10.0 MHz - Channel Position B

Spectrum Analyzer 1

Occupied BW "+
'KEYSIGHT [nout RF inpulZ 500 Aflen 1608 [Tng FreeRun  |Cenler Freq 135000000 GHz
RL o |Coupling: AC Comections: O Preamp; Off Gate: OFf Awg|Hold: 200:200
Align: Auto Freq Ref: Int (S) #IF Gan: Low Radio Std: None
w NFE: Off
1 Grogh ‘l Ref Lvl Offset 51.30 d8
ScalelDiv 10.0 dB Ref Value 59.55 dBm
Log
s
P
Center 1.935 GHz #Video BW 300,00 kHz  Span 20 MHz
#Res BW 100.00 kHz Sweep 1.93 ms (1001 pts)
2 Metrics v
(Occupied Bandwidth | ;
94224 MHz | Total Power §6.4 dBm|
Transmit Freq Emor | -14.487 kHz| % of OBW Power 99.00%
% B Bandwidth 9.791 MHz xd8 260048
Feb 13,2018 Ys
€902 TE5 B

Antenna A - LTE Modulation 64QAM - LTE Carrier Bandwidth 10.0 MHz - Channel Position T

Spectrum Analyzer 1

Occupled BW "+
'KEYSIGHT Inout RF IpulZ 500 Aflen 16dB  |Tng FreeRun  |Center Freq 1985000000 GHz
AL o |Coupling: AC Comections: OF  Preamp: Off Gate: Off Avg|Hold: 2000200
HAign: Auto Freq Ref: Int (S) #iF Gain Low Radio Std: None
w NFE: Of
1.Graph Y Ref Lvl Offset 51.40 d&
Scale/Div 10.0 4B Ref Value 5.31 dBm
Log T [
Center 1985GHz #Video BW 300.00 kHz  Span 20 MHz
s BW 100.00 kHz Sweep 1.93 ms (1001 pts)
2 Metrics v
Occupied Bandwidth _| ;
L 94217 MHz| Total Power 964 dBm|
Transmit Freq Error | 5454 kHz. % of OBW Power 99.00%
X dB Bandwidth 9.790 MHz xdB -26.00dB|
Feb 13,2018 ¥
' q P . ? 618:41 PM ":: % LAY
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Antenna A - LTE Modulation 64QAM - LTE Carrier Bandwidth 15.0 MHz - Channel Position B

Specirum Analyzer 1 ¥ +
QOccupied BW ]
'KEYSIGHT [nout RF inpulZ 500 Aflen 1608 [Tng FreeRun  |Cenler Freq 1 937500000 GHz
RL e (Coupling: AC Comections: O Preamp; Off Gate: Off Awg|Hold: 200:200

Ihdign: Auto Freq Ref Int () #F GanLow  Radio Sid None
w NFE: Off
1 Grogh 'l Ref Lvl Offset 51.30 d8
ScalelDiv 10.0 dB Ref Value 57.96 dBm
Log
160 '

(i T

Center 1.938 GHz #Video BW 470.00 kHz  Span 30 MHz
#Res BW 150.00 kHz Sweep 1.33 ms (1001 pts)
2 Metrics v

(Occupied Bandvidth | : :

14,037 MHz | Total Power §6.6 dBm|
Transmit Freq Emor | 8271 kHz, % of OBW Power 99.00%
% B Bandwidth 1472 MHz xd8 260048
Feb 13, 2018 Ys

'ﬁﬁ.?s:zszzm ':$ FAS

Antenna A - LTE Modulation 64QAM - LTE Carrier Bandwidth 15.0 MHz - Channel Position T

Spectrum Analyzer 1

Occupled BW "+
'KEYSIGHT Inout RF IpuZ 500 Aflen 16dB  |Tng FreeRun  |Cenler Freq 1962500000 GHz
AL o |Coupling Comections: OF  Preamp: Off Gate: Off Avg|Hold: 2000200
HAign: Auto Freq Ref: Int (S) #iF Gain Low Radio Std: None
w NFE: Of
15mh Y Ref Lvl Offset 51.40 d&
Scale/Div 10.0 4B Ref Value 57.52 dBm
Log T
Center 1983 GHz #Video BW 470.00 kHz  Span 30 MHz
s BW 150.00 kHz Sweep 1.33 ms (1001 pts)
2 Metrics v]
Occupied Bandwidth _| ;
L 14,047 MHz| Total Power 96,6 0Bm|
Transmit Freq Emor | 26718 kHz. % of OBW Power 99.00%)
xdB Bandwidih 14.73 MHz xdB 260048
Feb 13,2018 ¥
g9 ~/l)[?]Ba SHIL VIR
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Antenna A - LTE Modulation 64QAM - LTE Carrier Bandwidth 20.0 MHz - Channel Position B

Specirum Analyzer 1 ¥ +
Qccupied BW
'KEYSIGHT [nout RF mpulZ 500 Afen 1408 Tng FreeRun  [Center Freq 1 940000000 GHz
RL o |Coupling: AC Comections: O Preamp; Off Gate: OFf Awg|Hold: 200:200
Align: Auto Freq Ref: Int (S) #IF Gan: Low Radio Std: None
w NFE: Off
1 Grogh ‘l Ref Lvl Offset 51.30 d8
Scale/Div 10.0 dB Ref Value 57.79 dBm
Log ]
17
Center 1.94 GHz #ideo BWE20.00 kHz )  Span 40 MHz
#Res BW 20000 kHz Sweep 1.00 ms (1001 pts)
2 Metrics v
(Occupied Bandwidth | ;
18,448 Mz Total Power §6.4 dBm|
Transmit Freq Emor | -13258kHz. % of OBW Power | 99.00%
% B Bandwidth 19.51 MHz xd8 _ 260048
Feb 13,2018 W
€9l ? %5 RH1L R

Antenna A - LTE Modulation 64QAM - LTE Carrier Bandwidth 20.0 MHz - Channel Position T

Spectrum Analyzer 1 N +
Occupled BW
'KEYSIGHT Inout RF IpulZ 500 Aflen 14dB  |Tng FreeRun  |Center Freq 1980000000 GHz
AL o |Coupling Comections: OF  Preamp: Off Gate: Off Avg|Hold: 2000200
HAign: Auto Freq Ref: Int (S) #iF Gain Low Radio Std: None
w NFE: Of
1.Graph Y Ref Lvl Offset 51.40 dB
ScaleiDiv 10.0 4B Ref Value 5817 dBm
Log T
Center 1.98 GHz #Video BW 620.00 kHz  Span 40 MHz
s BW 200.00 kHz Sweep 1.00 ms (1001 pts)
2 Metrics v
Occupled Bandwidth _ ;
L _18.487 MHz| Total Power 96.30Bm |
Transmit Freq Error | 23314 Kz, % of OBW Poveer | 99.00%
xdB Bandwidih 19.58 MHz xdB | 260048
Feb 13, 2018 Y3
' q P . ? 6:45:09 PM l':: g LAY
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Product Service
Configuration B

Maximum Output Power 43 dBm

Result (KHz)
NB loT
Antenna Ir\\l/IEdISLtion Carrier Channel Position B Channel Position M Channel Position T
Bandwidth Occupied -26 dB Occupied -26 dB Occupied -26 dB
Bandwidth | Bandwidth | Bandwidth | Bandwidth | Bandwidth | Bandwidth
A QPSK 0.2 MHz 209.43 318.30 209.48 318.40 209.49 318.30
Antenna A - NB loT Modulation QPSK - NB loT Carrier Bandwidth 0.2 MHz - Channel Position
B
trum Analyzer 1
g?:ﬁpieaawm "+
'KEYS|G|-|T Input. RF Input Z 50 01 Atlen: 6 dB Tng. Free Run Center Freq: 1.930200000 GHz
RL e |Coupling: AC Comections: Off  Preamp: Off Gate: Off Avg|Hold: 2007200
ign: Auto Freq Ref-Int (S) #FGain:Low  Radio St Nonie
w NFE: Off
1600 '_.| Ref Lvl Offset 5130 d8
Scale/Div 10.0 dB Ref Value 46.86 dBm
Log
Center 193 GHz ' #ideo BW6.2000kHz  Span 400 kHz
#iRes BW 2.0000 kHz Sweep 95.4 ms {1001 pts)
2 Metrics v
| Occupied Bandwidth )
20943 kHz Total Power 486 dBm
 Transmit Freq Emor | 60Hz| % of OBW Power | 99.00 % |
xdB Bandwidth | 3183 kHz xdB -26.00d8
al Feb 13,2018 Y%
e [ ? 10:42:20 PM e g LA

Document 75941045 Report 04 Issue 1 Page 23 of 65




Product Service

Antenna A - NB loT Modulation QPSK - NB loT Carrier Bandwidth 0.2 MHz - Channel Position

M
Specirum Analyzer 1 v +
Occupied BW ]
KEYSIGHT Input RF IpuUZ 500 Aen 6dB Tiig: Free R |Cenlar Freq. 1 960000000 GHz
RL  ope |COUPING AC Corections: OfF  Preamp; Of Gale: Off g |Hold: 2001200
Aign: Auto Freq Rel Int (S) SF Gan' Low  Radio Std None
w NFE: Off
1Grogh ‘l Ref Lvl Offset 51.40 dB
Scale/Div 10.0 dB Ref Value 47.04 dBm
Log
Center 1.96 GHz #Video BW 6.2000 kHz  Span 400 kHz
{#Res BW 2.0000 kHz Sweep 95.4 ms (1001 pts)
2 Metrics v
| Occupied Bandwidth ] ) )
[ 20948 kHz| | Total Power 48.8 dm|
| Transmit Freq Emor | 1THz, % of OBW Power 99.00 % |
% dB Bandwidih 318.4KkHz| xdB -26.00 08|
Feb 13,2018 Y%
90?7 TEE BHL P

Antenna A - NB loT Modulation QPSK - NB loT Carrier Bandwidth 0.2 MHz - Channel Position T

Spectrum Analyzer 1

Occupled BW "+
'KEYS|G|-|'|' Input: RF Input Z 50 01 Atlen: 6 dB Tng: Free Run Center Freq 1 98500000 GHz
RL  opw Covpling Comections: OF  Preamp: OF  Gate: Off AvglHold: 200200
Align: Auto Freq Ref. Int (S) #FGan Low  Radio Std None
o NFE Of
1 Groph ‘J Ref Lvl Offset 51.40 d&
Scale/Div 10.0 dB Ref Value 47.24 dBm
Log T
Center 1.99 GHz #Video BW 6.2000 kHz  Span 400 kHz,
{#Res BW 2.0000 kHz Sweep 95.4 ms (1001 pts)
2Metrics v
| Occupied Bandwidth H ) )
_ 20949 kHz Total Power 49.0dBm|
 Transmit Freq Emor | BHz| % of OBW Power 99.00 % |
% dB Bandwidth 3183kHz. xdB 260008
ud Feb 13,2018 'Y
- ~d ? 10:30:00 PM -:g A
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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-139, Clause 6.5

2.3.2 Date of Test and Modification State

13 February 2018 - Modification State 0

2.3.3 Test Equipment Used

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

2.3.4 Environmental Conditions

Ambient Temperature 21.8°C
Relative Humidity 31.3%

2.35 Test Method
All measurements were made in accordance with FCC KDB 971168 DO01.
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 carrier, the limit was calculated as being -13 dBm - 10 * Log (4) = -19 dBm.

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

2.3.6 Test Results
Configuration A

Maximum Output Power 49/47.8 dBm

Band Edge (MHz)
Antenna LTE Modulation LTE Carrier Bandwidth
Channel Position B Channel Position T
A 64QAM 10.0 MHz 1,935.0 1,985.0
A 64QAM 15.0 MHz 1,937.5 1,982.5
A 64QAM 20.0 MHz 1,940.0 1,980.0
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Antenna A - LTE Modulation 64QAM - LTE Carrier Bandwidth 10.0 MHz - Channel Position B

Spectrum Analyzer 1 ¥ +

Swept SA

KEYSIGHT [nput RF Il Z 500 #Alfen: 6 dB PNO: Best Wide  Avg Type: Power (RMS)

RL pling Cormactions: Off ~ Preamp; Off Gater Off Tng: Free Run

> Ahgn: Auto Freq Ref: Int (S) IF Gam: Low

o NFE: Off Sig Track: Off

1 Spectrum 'l Ref Lvl Offset 51.30 d8

Scale/Div 10 dB Ref Level 31.30 dBm

Log v

A |

Center 1.930000 GHz #Video BW 30 kHz" Span 2.000 MHz
[#Res BW 10 kHz #Sweep 5.00 5 (1001 pts)|
sl Feb 13,2018 WK
€9l ?EEA SHIL TR

Antenna A - LTE Modulation 64QAM - LTE Carrier Bandwidth 10.0 MHz - Channel Position T

Spectrum Analyzer 1 N +
Swept SA
'KEYS|G|-|T Input. RF Input Z 50 01 #Atlen: 6 dB PNO: BestWide  Avg Type: Power (RMS) 1 7 §
RL o Coupling: AC Cormections: Off  Preamp: Off Gale: Off Trig: Free Run =
Adign: Auto Freq Ref. Int (S) IF Gain: Low )
w NFE: Off Sig Track: Off A
1S ' Ref Ly Offset 51.40 dB .
Scale/Div 10 dB Ref Level 31.40 dBm B
Log Y
A
Center 1.990000 GHz #Video BW 30 kHz* Span 2.000 MHz
{#Res BW 10 kHz #Sweep 5.00 5 (1001 pts)
ull Feb 13,2018 g WK
w9 [ ? 6:22:14 PM e LA
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Antenna A - LTE Modulation 64QAM - LTE Carrier Bandwidth 15.0 MHz - Channel Position B

Spectrum Analyzer 1 ¥ +

Swept SA

KEYSIGHT Input RF Input Z 50 0 #ftten 6 dB PNO: BestWide  Avg Type: Power (RMS)

RL pling Cormactions: Off ~ Preamp; Off Gater Off Tng: Free Run

> Ahgn: Auto Freq Ref: Int (S) IF Gam: Low

o NFE: Off Sig Track: Off

1 Spectrum 'l Ref Lvl Offset 51.30 d8

Scale/Div 10 dB Ref Level 31,30 dBm

Log v

A |

Center 1.930000 GHz #Video BW 47 kHz" Span 2.000 MHz
[#Res BW 15 kHz #Sweep 5.00 5 (1001 pts)|
sl Feb 13,2018 WK
@9l ? 6:27:57 PM sis E v

Antenna A - LTE Modulation 64QAM - LTE Carrier Bandwidth 15.0 MHz - Channel Position T

Spectrum Analyzer 1 N +
Swept SA
'KEYS|G|-|T Input. RF Input Z 50 01 #Atlen: 6 dB PNO: BestWide  Avg Type: Power (RMS) 1 7 §
RL o Coupling: AC Cormections: Off  Preamp: Off Gale: Off Trig: Free Run =
Adign: Auto Freq Ref. Int (S) IF Gain: Low )
w NFE: Off Sig Track: Off A
1S ' Ref Ly Offset 51.40 dB .
Scale/Div 10 dB Ref Level 31.40 dBm B
Log Y
A
Center 1.990000 GHz #Video BW 47 kHz* Span 2.000 MHz
{#Res BW 15 kHz #Sweep 5.00 5 (1001 pts)
ull Feb 13,2018 g WK
w9 [ ? 6:33:24 PM e LA
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Antenna A - LTE Modulation 64QAM - LTE Carrier Bandwidth 20.0 MHz - Channel Position B

Spectrum Analyzer 1

Swept SA "+

KEYSIGHT /nput RF InputZ 500 #Atten: 6B PNO: Best Wide  Avg Type: Power (RMS)

RL Coupling: AC Cormactions: Off ~ Preamp; Off Gater Off Tng: Free Run

> Align: Auto Freq Ref Int (S) IF Gamn: Low

w NFE Oft Sig Track Of

1 Spectrum | Ref Lvl Offset 51.30 d8

Scale/Div 10 dB Ref Level 31,30 dBm

Log v

A |

Center 1.930000 GHz #Video BW 62 kHz" Span 2.000 MHz
{#Res BW 20 kHz #Sweep 5.00 s (1001 pts)|
adl Feb 13,2018 Y1
@9l ? 6:42:48 PM sis E v

Antenna A - LTE Modulation 64QAM - LTE Carrier Bandwidth 20.0 MHz - Channel Position T

Spectrum Analyzer 1 ' +
Swept SA
KEYSIGHT Input RF Input Z 50 01 #Atten: 6 dB

PNO: BestWide  Avg Type: Power (RMS) [ ; 4
RL > Coupling: AC Comections: Off  Preamp: Off Gale: Off Trig: Free Run

Adign: Auto Freq Ref Int (S) IF Gan: Low
w NFE: Off Sig Track: Off

1 3pectrum | Ref Lvl Offset 51.40 d8
ScalelDiv 10 dB Ref Level 31.40 dBm Band Po
Log Y
A
Center 1.990000 GHz #Video BW 62 kHz* Span 2.000 MHz
#Res BW 20 kHz #Sweep 5.00 s (1001 pts)
- Feb 13,2018 . ¥
Ll | Itj (1 . ? 6:48:48 PM ":: E LAY
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Configuration B

Maximum Output Power 43 dBm

Product Service

i Band Edge (MHz
Antenna NB IoT Modulation NB IoT.Carrler ge ( )
Bandwidth Channel Position B Channel Position T
A QPSK 0.2 MHz 1,930.0 1,990.0

Antenna A - NB loT Modulation QPSK - NB loT Carrier Bandwidth 0.2 MHz - Channel Position

B

Spectrum Analyzer 1

Swept SA

KEYSIGHT [nput RF
RL ) Coupling: AC

|+

Input Z 50 0 #Atlen: 6 dB

PNO: Best Wide  Avg Type: Power (RMS)

Corrections: Off Preamp: Off Gate: Off Trig: Free Run
Align: Auto Freq Ref: Int (5) IF Gain: Low
wr NFE: Off Sig Track: Off
1 Spectrum ‘, Ref Lvl Offset 51.30 dB
Scale/Div 10 dB Ref Level 31.30 dBm
Log T

Center 1.930000 GHz
#Res BW 330 Hz

14

| A
#Video BW 1.0 kHz"

| ] 1
w
A

Span 2.000 MHz

Sweep 6.12 s (1001 pts)
1 | Feb 13, 2018 'Y
- q (:I - ? 10:47:06 PM lI: % A¥w
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Antenna A - NB loT Modulation QPSK - NB loT Carrier Bandwidth 0.2 MHz - Channel Position T

Spectrum Analyzer 1
Swept SA |+

KEYSIGHT /nput RF Input Z: 50 0 #Atten: 0 dB PNO: Best Wide  /Avg Type: Power (RMS)
Col

| 2 1
RL s upling: AC Comections: Off  Preamp: Off Gate: Off Trig: Free Run =
Align: Auto Freq Ref: Int (S) IF Gain: High "
w NFE: Off Sig Track: Off A f
1 Spectrum v — Mkr1 1.990 002 GHz
Scale/Div 10 dB

Ref Level 31.40 dBm Band Power -23.37 dBm

Y

| 1 A 1 |

Center 1.990000 GHz #Video BW 1.0 kHz* Span 2.000 MHz

#Res BW 330 Hz Sweep 6.12 s (1001 pts)
[ ] Feb 13, 2018 ™ 2V
- q (ﬂ - ? 10:51:35 PM ':" % %
Limit MIMO -19.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 (b)
Industry Canada RSS-139, Clause 6.5

2.4.2 Date of Test and Modification State

13 February 2018 - Modification State 0

2.4.3 Test Equipment Used

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

2.4.4 Environmental Conditions

Ambient Temperature 21.8°C
Relative Humidity 31.3%

2.4.5 Test Method

All measurements were made in accordance with FCC KDB 971168 DO01.

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

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

2.4.6 Test Results
Configuration A

Maximum Output Power 49/47.8 dBm
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Antenna A - LTE Modulation 64QAM - LTE Carrier Bandwidth 10.0 MHz - Channel Position B -

Band 1 - Range 0.009 to 3000 MHz

Spectrum Analyzer 1 Y +
Swept SA
KEYSIGHT |Input RF Ingul Z 500 #Alfen: 6 dB PNO: Fast g Type: Power (RMS [ ; :
RL e Comections; OfF  Preamp; Off Gale: Off Tng: Free Run o
Ahgn: Auto Freq Ref Int (S) IF Gamn: Low "
v NFE: Full Sig Track O A
Mkr1 4 97
1 Specinin 'l Ref Lvl Offset 51.56 dB ad
Scale/Div 10 dB Ref Level 47.58 dBm
Log Y
iS‘!art 9 kHz #Video BW 300 kHz" Stop 3.000 GHz
{#Res BW 100 kHz #Sweep 60.0 s (60000 pts)|
Feb 13,2018 a | WK
ROCH ? 5 el SR

Antenna A - LTE Modulation 64QAM - LTE Carrier Bandwidth 10.0 MHz - Channel Position T -

Band 1 - Range 0.009 to 3000 MHz

Spectrum Analyzer 1

Swept SA "+
KEYSIGHT Input RF Input Z 50 01 #Atlen: 6 dB PNO. Fast #Avg Type: Power (RMS I 2 "
RL “pa Corections: O  Preamp: Off Gate: Off Trig: Free Run ry
Wign: Auto Freq Ref.Int (S) IF Gan: Low Ly
o NFE: Full Sig Track Off A
1 Spectrum !._ Ref Lvl Offset 51.58 dB Mikrd 4 "
Scale/Div 10 dB Ref Level 47.58 dBm
Log Y
|Start 9 kHz #Video BW 300 kHz* Stop 3.000 GHz,
{#Res BW 100 kHz #Sweep 60.0 s (60000 pts)|
ull Feb 13, 2018 [ WK
WO il ? 6:20:29 PM ,1 " E LAY
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Antenna A - LTE Modulation 64QAM - LTE Carrier Bandwidth 15.0 MHz - Channel Position B -

Band 1 - Range 0.009 to 3000 MHz

Spectrum Analyzer 1 Y +
Swept SA
KEYSIGHT |Input RF Ingul Z 500 #Alfen: 6 dB PNO: Fast g Type: Power (RMS [ ; :
RL e Comections; OfF  Preamp; Off Gale: Off Tng: Free Run o
Ahgn: Auto Freq Ref Int (S) IF Gamn: Low "
v NFE: Full Sig Track O A
Mkr1 49
1 Specinin 'l Ref Lvl Offset 51.56 dB okl s
Scale/Div 10 dB Ref Level 47.58 dBm
Log Y
iS‘!art 9 kHz #Video BW 300 kHz" Stop 3.000 GHz
{#Res BW 100 kHz #Sweep 60.0 s (60000 pts)|
Feb 13,2018 a | WK
= q (-! . ? 6:27.00 PM ":' g LA

Antenna A - LTE Modulation 64QAM - LTE Carrier Bandwidth 15.0 MHz - Channel Position T -

Band 1 - Range 0.009 to 3000 MHz

Spectrum Analyzer 1 ¥ +
Swept SA
KEYSIGHT Input RF Input Z 50 1 #Atten: 6 dB PNC: Fast #Avg Type: Power (RMS Y 2 §
RL e Corections: O Preamp: Off Gate: Off Tng: Free Run o
hign: Auto Freq Ref Int (S} IF Gan: Low o
w NFE: Full Sig Track: Off A i
1 Spectum ' Ref Lvl Offset 5156 d8 Mkri 1.31
Scale/Div 10 dB Ref Level 47.58 dBm
Log Y
|Start 9 kHz #Video BW 300 kHz* Stop 3.000 GHz
{#Res BW 100 kHz #Sweep 60.0 s (60000 pts)|
ull Feb 13,2018 r_% ¥
L )i . ? 63217 PM ’1 " b, LAY
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Antenna A - LTE Modulation 64QAM - LTE Carrier Bandwidth 20.0 MHz - Channel Position B -

Band 1 - Range 0.009 to 3000 MHz

Spectrum Analyzer 1 Y +
Swept SA
KEYSIGHT |Input RF IngutZ 500 #Alfen: 4 dB PNO: Fast g Type: Power (RMS [ ; :
RL e Comections; OfF  Preamp; Off Gale: Off Tng: Free Run o
Ahgn: Auto Freq Ref Int (S) IF Gamn: Low "
v NFE: Full Sig Track O A
Mkrd 1
1 Specinin 'l Ref Lvl Offset 51.56 dB ad
Scale/Div 10 dB Ref Level 45,58 dBm
Log Y
iS‘!arl 9 kHz #Video BW 300 kHz" Stop 3.000 GHz
{#Res BW 100 kHz #Sweep 60.0 s (60000 pts)|
Feb 13,2018 a | WK
@O M ? ke Bl TP

Antenna A - LTE Modulation 64QAM - LTE Carrier Bandwidth 20.0 MHz - Channel Position T -

Band 1 - Range 0.009 to 3000 MHz

Spectrum Analyzer 1

Swept SA "+
KEYSIGHT Input RF Input Z 50 01 #Atlen: 4 dB PNO. Fast #Avg Type: Power (RMS I 2 "
RL “pa Corections: O  Preamp: Off Gate: Off Trig: Free Run ry
Wign: Auto Freq Ref.Int (S) IF Gan: Low Ly
o NFE: Full Sig Track Off A
i b Ref Ll Offset 51,58 dB Mkr1 1
Scale/Div 10 dB Ref Level 45.58 dBm
Log Y
|Start 9 kHz #Video BW 300 kHz* Stop 3.000 GHz|
{#Res BW 100 kHz #Sweep 60,0 s (60000 pts)|
ull Feb 13,2018 [ W
L w1 s . ? 6:46:49 PM ,1 " E A
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Product Service
Configuration B

Maximum Output Power 43 dBm

Antenna A - NB loT Modulation QPSK - NB loT Carrier Bandwidth 0.2 MHz - Channel Position
B - Band 1 - Range 9KHz to 3000MHz

Spectrum Analyzer 1

Swept SA |+
.KEYS|GHT Input: RF Input 2 50 0 #Atten: 2 dB PNO: Fast #Avg Type: Power (RMS i 7 1
RL - Corrections: Off Preamp: Off Gate: Off Trig: Free Run =
Align: Auto Freq Ref: Int (S) IF Gain: Low g
i NFE: Full Sig Track: Off A U
Fopegtn Y Ref Lvl Offset 51.58 dB e
Scale/Div 10 dB Ref Level 43.58 dBm
Log T i v Qn
Start 9 kHz #Video BW 300 kHz* Stop 3.000 GHz.
#Res BW 100 kHz #Sweep 60.0 s (60000 pts)
ud Feb 13, 2018 [m u ¥
R I [ ? 10:44:08 PM 1 e % LA

Antenna A - NB loT Modulation QPSK - NB loT Carrier Bandwidth 0.2 MHz - Channel Position
M - Band 1 - Range 9KHz to 3000MHz

Spectrum Analyzer 1

Swept SA |+

KEYSIGHT !nput RF Input Z: 50 (0 #Atlen: 2 dB PNO: Fast #Avg Type: Power (RMS ST 1

RL e Corrections: Off  |Preamp: Off Gate: Off Trig: Free Run W

Align: Auto Freq Ref: Int (S) IF Gain: Low =

L NFE: Full Sig Track: Off A r

1 Spectrum 7 Ref Lvl Offset 51.58 dB WKr

Scale/Div 10 dB Ref Level 43.58 dBm

. | [ ‘a
Start 9 kHz #Video BW 300 kHz* Stop 3.000 GHz
#Res BW 100 kHz #Sweep 60.0 s (60000 pts)

1 | Feb 13, 2018 % LW 4

un t) F - ? 10:37:40 PM ° 1 i 4= A%
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Antenna A - NB loT Modulation QPSK - NB loT Carrier Bandwidth 0.2 MHz - Channel Position T
- Band 1 - Range 9KHz to 3000MHz

Spectrum Analyzer 1

Swept SA "+

KEYSIGHT /Input RF Input Z' 50 0 #Atlen: 2 dB PNO: Fast #Awg Type: Power (RMS IR ;

RL e Corrections: Off Preamp: Off Gate: Off Trig: Free Run W '

Align: Auto Freq Ref: Int (S) IF Gain: Low !

wr NFE: Full Sig Track: Off A | I

1 5pectum " Ref Lv Offset 51.58 dB Mkr1 1 1z

Scale/Div 10 dB Ref Level 43.58 dBm

Log Y Qh
Start 9 kHz #Video BW 300 kHz" Stop 3.000 GHz.
#Res BW 100 kHz #Sweep 60.0 s (60000 pts)

g9 (2] 23 B BH ¥
Antenna A - NB loT Modulation QPSK - NB loT Carrier Bandwidth 0.2 MHz - Channel Position
B - Band 2 - Range 3000MHz to 10000MHz

Spectrum Analyzer 1

Swept SA .
.KEYS|GHT Input: RF Input Z 50 (3 #Aten: 6 dB PNO: Fast #Avg Type: Power (RMS 1 1
RL Rt v Coupling: AC Corrections: Off  |Preamp: Off Gate: Off Trig: Free Run e
Align: Auto Freq Ref: Int (S) IF Gain: Low W
wr NFE: Off Sig Track: Off A
1:=peptn Y Ref Lv Offset 38.40 dB '
Scale/Div 10 dB Ref Level 20.00 dBm
Log .

Y

A
Start 3.000 GHz #Video BW 300 kHz* Stop 10.000 GHz
#Res BW 100 KHz #Sweep 140 s (100001 pts)
u Feb 13, 2018 % E'Y':
H I | ? 11:05:48 PM e A®
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Antenna A - NB loT Modulation QPSK - NB loT Carrier Bandwidth 0.2 MHz - Channel Position
M - Band 2 - Range 3000MHz to 10000MHz

Spectrum Analyzer 1

Swept SA "+

KEYSIGHT /Input RF Input Z: 50 0 #Atlen: 6 dB PNO: Fast #Awg Type: Power (RMS IR ;

RL e Coupling: AC Corrections: Off Preamp: Off Gate: Off Trig: Free Run W '

Align: Auto Freq Ref: Int (S) IF Gain: Low !

L NFE: Off Sig Track: Off A | I

1 Spectrum r. Ref Lvl Offset 38.40 dB MKri <

Scale/Div 10 dB Ref Level 20.00 dBm

Log Y

A

Start 3.000 GHz #Video BW 300 kHz* Stop 10.000 GHz
#Res BW 100 kHz #Sweep 140 s (100001 pts)

g 9 (2] 23 B EH %
Antenna A - NB loT Modulation QPSK - NB loT Carrier Bandwidth 0.2 MHz - Channel Position T
- Band 2 - Range 3000MHz to 10000MHz

Spectrum Analyzer 1

Swept SA .
.KEYS|GHT Input: RF Input Z 50 (3 #Aten: 6 dB PNO: Fast #Avg Type: Power (RMS 1 1
RL Rt v Coupling: AC Corrections: Off  |Preamp: Off Gate: Off Trig: Free Run e
Align: Auto Freq Ref: Int (S) IF Gain: Low W
wr NFE: Off Sig Track: Off A
perium "] Ref Lvl Offset 38.40 dB
Scale/Div 10 dB Ref Level 20.00 dBm
Log T Y
A
Start 3.000 GHz #Video BW 300 kHz* Stop 10.000 GHz
#Res BW 100 kHz #Sweep 140 s (100001 pts)
u Feb 13, 2018 % E'Y':
H I | ? 10:56:50 PM e A®
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Antenna A - NB loT Modulation QPSK - NB loT Carrier Bandwidth 0.2 MHz - Channel Position
B - Band 3 - Range 10000MHz to 20000MHz

Spectrum Analyzer 1

Swept SA "+

KEYSIGHT |Input RF Input Z: 50 0 #Atlen: 0 dB PNO: Fast #Awg Type: Power (RMS IR 4

RL e Coupling: AC Corrections: Off Preamp: Off Gate: Off Trig: Free Run W '

Align: Auto Freq Ref: Int (S) IF Gain: High !

v NFE: Off Sig Track: Off A | I

1 Spectrum r. Ref Lvl Offset 54.60 dB MKr1 17 / 1z

Scale/Div 10 dB Ref Level 20.00 dBm

Log Y

A

Start 10.000 GHz #Video BW 300 kHz* Stop 20.000 GHz
#Res BW 100 kHz #Sweep 200 s (100001 pts)
1] Feb 13, 2018 V'
@O M ? 10:13:18 PM .is % A®

Antenna A - NB loT Modulation QPSK - NB loT Carrier Bandwidth 0.2 MHz - Channel Position
M - Band 3 - Range 10000MHz to 20000MHz

Spectrum Analyzer 1

Swept SA .

.KEYS|GHT Input: RF Input Z 50 (3 #Aten: 0 dB PNO: Fast #Avg Type: Power (RMS 1 1

RL Rt v Coupling: AC Corrections: Off  |Preamp: Off Gate: Off Trig: Free Run e

Align: Auto Freq Ref: Int (S) IF Gain: High o

wr NFE: Off Sig Track: Off A

perium "] Ref Lvl Offset 54.60 dB L

Scale/Div 10 dB Ref Level 20.00 dBm

Log ; . 5

A

Start 10.000 GHz #Video BW 300 kHz* Stop 20.000 GHz
#Res BW 100 kHz #Sweep 200 s (100001 pts)
u Feb 13, 2018 % E'Y':
@O ? 10:18:56 PM . AN
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Antenna A - NB loT Modulation QPSK - NB loT Carrier Bandwidth 0.2 MHz - Channel Position T

- Band 3 - Range 10000MHz to 20000MHz

Spectrum Analyzer 1

Swept SA "+
KEYSIGHT !nput RF Input Z: 50 0 #Atten: 0 dB PNO: Fast #Avg Type: Power (RMS 1 2 1
RL e Coupling: AC Corrections: Off Preamp: Off Gate: Off Trig: Free Run W '
Align: Auto Freq Ref: Int (S) IF Gain: High !
ol NFE: Off Sig Track: Off A P
1 Spectrum r. Ref Lvl Offset 54.60 dB Mkr1 17.0
Scale/Div 10 dB Ref Level 20.00 dBm
Log Y
A
Start 10.000 GHz #Video BW 300 kHz* Stop 20.000 GHz
#Res BW 100 kHz #Sweep 200 s (100001 pts)
1] Feb 13, 2018 V'
| k." P - ? 10:24:17 PM ':: % Aw
Limit MIMO -19dBm
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2.5 RADIATED SPURIOUS EMISSIONS

251 Specification Reference
FCC CFR 47 Part 2, Clause 2.1053
FCC CFR 47 Part 24, Clause 24.238
25.2 Date of Test and Modification State

04 February 2018 - Modification State 0

2.5.3 Test Equipment Used

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

25.4 Environmental Conditions

Ambient Temperature 18.9°C
Relative Humidity 33 %

255 Test Method
The test was applied in accordance with test method requirements of ANSI/TIA-603-C-2004.
A preliminary profile of the Spurious Radiated Emissions was obtained by operating the EUT on
a remotely controlled turntable within the chamber. Measurements of emissions from the EUT

were obtained with the Measurement Antenna in both Horizontal and Vertical Polarisations.

The Applicant declared that the highest internally generated frequency would be up to 2000MHz
and so the upper limit for measurement was calculated at 10 times this, which is 20GHz.

Emissions identified within the range 30MHz — 20GHz were then formally measured using a
Peak detector as the worst case.

In the frequency Range 30MHz — 1GHz, the measurement was performed with a resolution
bandwidth of 100kHz.

In the frequency Range 1GHz — 20GHz, the measurement was performed with a resolution
bandwidth of 1MHz.

The measurements were performed at a 3m distance unless otherwise stated.

The limits for Spurious Emissions have been calculated, as shown below using the following
formula:

Field Strength of Carrier - (43 + 10Log (P)) dB
Where:

Field Strength is measured in dBuV/m
P is measured Transmitter Power in Watts
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Determination of Spurious Emission Limit

As the EUT does not have an integral antenna, the field strength of the carrier has been
calculated assuming that the power is to be fed to a half-wave tuned dipole as per 2.1053 (a).

Ewm=(30 x Gi x P, )?®/d
Where Giis the antenna gain of an ideal half-wave dipole,
P.is the power out of the transceiver in W,

d is the measurement distance in meter.

Therefore at 3m measurement distance the field strength using the lowest transceiver output
power would be:

Ewm)=(30 x 1.64 x 60)°°/ 3 = 9.84V/m = 139.86dBuV/m

As per 24.238(1)) the spurious emission must be attenuated by 43 + 10log (Po) dB this gives:
43 + 10log(60) = 60.78dB

Therefore the limit at 3m measurement distance is:

139.86 — 60.78 = 79.08 dBuV/m

This limit has been used to determine Pass or Fail for the harmonics measured and detailed in
the following results.

2.5.6 Test Results

Configuration A-

Maximum Output Power 49/47.8 dBm, LTE Bandwidth 10.0MHz
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Channel Position B — QPSK / Bandwidth 10.0MHz — 30MHz — 1GHz

“RBW 1 MHz Marker 1 [T1 ]
*VBW 3 MHz 46 .53 dBuv/m
Ref 90 dBuv/m “ ALt 0 dB SWT 10 ms 43.095000000 MHz
90
D1 82.2|dB*
Ceo
1 PK]
o
DS
60
50
v
I [\J\» MW 608
L | 1 gt AC
U Wi
20
10
O
-10
Start 30 MHz 97 MHz/ Stop 1 GHz

Date: 4.FEB.2018 09:40:30

Channel Position T — QPSK / Bandwidth 10.0MHz — 30MHz — 1GHz

“RBW 1 MHz Marker 1 [T1 ]
*VBW 3 MHz 44 .64 dBuv/m
Ref 90 dBuv/m *Att O dB SWT 10 ms 62.010000000 MHz
90
D1 82.2|dB*
80
AXH I I
TD
[~60:
{50

4 /\ R e il

AC

Start 30 MHz 97 MHz/ Stop 1 GHz

Date: 4.FEB.2018 09:45:44
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Channel Position B — QPSK / Bandwidth 10.0MHz — 1GHz — 8GHz

“RBW 1 MHz Marker 1 [T1 ]
*VBW 3 MHz 82.77 dBuV/m
Ref 110 dBuv/m “Att 5 dB SWT 60 ms 1.939500000 GHz

s |,

80

40

30

20

10

Start 1 GHz 700 MHz/ Stop 8 GHz

Date: 4.FEB.2018 12:05:59

Channel Position T — QPSK / Bandwidth 10.0MHz — 1GHz — 8GHz

“RBW 1 MHz Marker 1 [T1 ]
*VBW 3 MHz 78.44 dBuV/m
Ref 110 dBuVv/m *Att 5 dB SWT 60 ms 1.989500000 GHz

110

100

=
<|=

>
£
E

90

D1 §2.2|dB* DS

80

=70

60

6DB

AC

40

30

20

10

Start 1 GHz 700 MHz/ Stop 8 GHz

Date: 4.FEB.2018 12:13:23
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Channel Position B — QPSK / Bandwidth 10.0MHz — 8GHz — 18GHz

“RBW 1 MHz Marker 1 [T1 ]
*VBW 3 MHz 54.81 dBuV/m
Ref 90 dBuv/m “ ALt 5 dB SWT 85 ms 11.580000000 GHz

90

D1 82.2|dB*
Ceo

o |,

60

20

10

O

-10

Start 8 GHz 1 GHz/ Stop 18 GHz

Date: 4.FEB.2018 10:24:49

Channel Position T — QPSK / Bandwidth 10.0MHz — 8GHz — 18GHz

“RBW 1 MHz Marker 1 [T1 ]
“VBW 3 MHz 54.10 dBuvV/m
Ref 90 dBuv/m *Att 5 dB SWT 85 ms 11.580000000 GHz

90

D1 82.2|dB*
80

>
£
ES

=
4k

60

6DB

20

Start 8 GHz 1 GHz/ Stop 18 GHz

Date: 4.FEB.2018 10:21:25
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Channel Position B — QPSK / Bandwidth 10.0MHz — 18 GHz — 20GHz

“RBW 1 MHz Marker 1 [T1 ]
*VBW 3 MHz 57.59 dBuvV/m
Ref 100 dBpv/m “ ALt 0 dB SWT 60 ms 19.791285714 GHz

100

oo

. D1 82.2|dB*

70

L 40. AC

30

20

10

0

Start 18 GHz 200 MHz/ Stop 20 GHz

Date: 4.FEB.2018 08:08:24

Channel Position T — QPSK / Bandwidth 10.0MHz — 18GHz — 20GHz

“RBW 1 MHz Marker 1 [T1 ]
*VBW 3 MHz 57.48 dBuvV/m
Ref 100 dBuv/m *Att O dB SWT 20 ms 19.741000000 GHz

100
%0

D1 82.2|dB*

>
£
ES

=
<|o

DS

70

6DB
I-a0. AC

30

20

10

0

Start 18 GHz 200 MHz/ Stop 20 GHz

Date: 4.FEB.2018 08:11:25
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Maximum Output Power 49/47.8 dBm, LTE Bandwidth 15.0MHz

Channel Position B — QPSK / Bandwidth 15.0MHz — 30MHz — 1GHz

Ref 90 dBpv/m

“ ALt

“RBW 1 MHz
*VBW 3 MHz

0 dB SWT 10 ms

Marker 1 [T1 ]
42.07 dBuv/m
318.575000000 MHz

dB*

90
D1 82.2
80
1 PK]
-
60
50

20

Start 30 MHz

Date: 4.FEB.2018 09:25:37

97 MHz/

Stop 1 GHz

6DB

Channel Position T — QPSK / Bandwidth 15.0MHz — 30MHz — 1GHz

Ref 90 dBuv/m

ALt

*RBW 1 MHz
“VBW 3 MHz
dB SWT 10 ms

Marker 1 [T1 ]
41.51 dBuv/m
31.455000000 MHz

90

D1 82.2

dB*

80

60

A

TDS

M.

Start 30 MHz

Date: 4.FEB.2018 09:29:39

97 MHz/
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Channel Position B — QPSK / Bandwidth 15.0MHz — 1GHz — 8GHz

“RBW 1 MHz Marker 1 [T1 ]
*VBW 3 MHz 79.91 dBuV/m
Ref 110 dBuv/m “Att 5 dB SWT 60 ms 1.936000000 GHz

s |,

D1182_2 |dB* DS

80

40

30

20

10

Start 1 GHz 700 MHz/ Stop 8 GHz

Date: 4.FEB.2018 11:57:13

Channel Position T — QPSK / Bandwidth 15.0MHz — 1GHz — 8GHz

“RBW 1 MHz Marker 1 [T1 ]
*VBW 3 MHz 78.09 dBuv/m
Ref 110 dBpv/m “Att 5 dB SWT 60 ms 1.975500000 GHz

>
£
ES

=
<|o

D1 B2.2|dB* S

80

30

20

10

Start 1 GHz 700 MHz/ Stop 8 GHz

Date: 4.FEB.2018 12:01:22
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Channel Position B — QPSK / Bandwidth 15.0MHz — 8GHz — 18GHz

“RBW 1 MHz Marker 1 [T1 ]
*VBW 3 MHz 53.66 dBuV/m
Ref 90 dBuv/m “ ALt 5 dB SWT 85 ms 11.580000000 GHz

90

D1 82.2|dB*

80

s |,

60

20

10

O

-10

Start 8 GHz 1 GHz/ Stop 18 GHz

Date: 4.FEB.2018 10:29:29

Channel Position T — QPSK / Bandwidth 15.0MHz — 8GHz — 18GHz

“RBW 1 MHz Marker 1 [T1 ]
*VBW 3 MHz 53.60 dBuv/m
Ref 90 dBpv/m “Att 5 dB SWT 85 ms 11.580000000 GHz

90

D1 82.2|dB*
80

>
£
ES

=
<|o

60

6DB

AC

20

10

o

-10

Start 8 GHz 1 GHz/ Stop 18 GHz

Date: 4.FEB.2018 10:33:21
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Channel Position B — QPSK / Bandwidth 15.0MHz — 18 GHz — 20GHz

“RBW 1 MHz Marker 1 [T1 ]
*VBW 3 MHz 57.54 dBuvV/m
Ref 100 dBpv/m “ ALt 0 dB SWT 20 ms 19.639000000 GHz

100

90

. D1 82.2|dB*

70

40

30

20

10

0

Start 18 GHz 200 MHz/ Stop 20 GHz

Date: 4.FEB.2018 08:14:33

Channel Position T — QPSK / Bandwidth 15.0MHz — 18GHz — 20GHz

“RBW 1 MHz Marker 1 [T1 ]
*VBW 3 MHz 57.22 dBuV/m
Ref 100 dBuv/m *Att O dB SWT 20 ms 19.776500000 GHz

100

90

D1 82.2|dB*

=
>
<
T

=y
<|o

70

6DB
l-4a0 AC

30

20

10

0

Start 18 GHz 200 MHz/ Stop 20 GHz

Date: 4.FEB.2018 08:18:05
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Maximum Output Power 49/47.8 dBm, LTE Bandwidth 20.0MHz

Channel Position B — QPSK / Bandwidth 20.0MHz — 30MHz — 1GHz

“RBW 1 MHz Marker 1 [T1 ]
*VBW 3 MHz 43.18 dBuv/m
Ref 90 dBuv/m *Att O dB SWT 10 ms 45.035000000 MHz
90
D1 82.2|dB*
80
AXH I,
TD
[~60
{50

[ R T ittt
../\‘ Nti,u MWM an il o

B Hitao
20

10

O

-10

Start 30 MHz 97 MHz/ Stop 1 GHz

Date: 4.FEB.2018 09:21:40

Channel Position T — QPSK / Bandwidth 20.0MHz — 30MHz — 1GHz

“RBW 1 MHz Marker 1 [T1 ]
“VBW 3 MHz 47.89 dBuV/m
Ref 90 dBuv/m “Att 0 dB SWT 10 ms 60.555000000 MHz
90
D1 82.2|dB*
80
1P
AxH I
TDS
60
PS
¢
| - Indhspndaardiled
I\ Il 1 bl e

-10

Start 30 MHz 97 MHz/ Stop 1 GHz

Date: 1.JAN.2003 00:58:41
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Channel Position B — QPSK / Bandwidth 20.0MHz — 1GHz — 8GHz

“RBW 1 MHz Marker 1 [T1 ]
*VBW 3 MHz 79.33 dBuV/m
Ref 110 dBuv/m “Att 5 dB SWT 60 ms 1.931000000 GHz

s |,

D1182.2|dB* TDS

80

30

20

10

Start 1 GHz 700 MHz/ Stop 8 GHz

Date: 4.FEB.2018 11:49:26

Channel Position T — QPSK / Bandwidth 20.0MHz — 1GHz — 8GHz

“RBW 1 MHz Marker 1 [T1 ]
*VBW 3 MHz 76.99 dBuv/m
Ref 110 dBpv/m “Att 5 dB SWT 60 ms 1.971500000 GHz

>
£
ES

=
<|o

D1 82.2|dB* S
B

80

30

20

10

Start 1 GHz 700 MHz/ Stop 8 GHz

Date: 4.FEB.2018 11:45:43
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Channel Position B — QPSK / Bandwidth 20.0MHz — 8GHz — 18GHz

“RBW 1 MHz Marker 1 [T1 ]
*VBW 3 MHz 54.33 dBuV/m
Ref 90 dBuv/m “ ALt 5 dB SWT 85 ms 11.580000000 GHz

90

D1 82.2|dB*

80

s |,

60

20

10

O

-10

Start 8 GHz 1 GHz/ Stop 18 GHz

Date: 4.FEB.2018 10:40:07

Channel Position T — QPSK / Bandwidth 20.0MHz — 8GHz — 18GHz

“RBW 1 MHz Marker 1 [T1 ]
*VBW 3 MHz 53.88 dBuv/m
Ref 90 dBpv/m “Att 5 dB SWT 85 ms 11.580000000 GHz

90

D1 82.2|dB*
80

>
£
ES

=
<|o

60

6DB

AC

20

10

o

-10

Start 8 GHz 1 GHz/ Stop 18 GHz

Date: 4.FEB.2018 10:45:33
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Channel Position B — QPSK / Bandwidth 20.0MHz — 18 GHz — 20GHz

“RBW 1 MHz Marker 1 [T1 ]
*VBW 3 MHz 57.85 dBuvV/m
Ref 100 dBpv/m “ ALt 0 dB SWT 20 ms 19.841500000 GHz

100

90

. D1 82.2|dB*

70
60

i VPR R

40

6DB

30

20

10

0

Start 18 GHz 200 MHz/ Stop 20 GHz

Date: 4.FEB.2018 08:20:34

Channel Position T — QPSK / Bandwidth 20.0MHz — 18GHz — 20GHz

“RBW 1 MHz Marker 1 [T1 ]
*VBW 3 MHz 57.85 dBuvV/m
Ref 100 dBuvV/m “Att 0 dB SWT 20 ms 19.766000000 GHz
100
%0
MAXA D1 82.2|dB*
I-80-
TD!
70
1 PS
I-e0 v
P W
6DB
I-40. AC
30
I-20-
10
0
Start 18 GHz 200 MHz/ Stop 20 GHz

Date: 4.FEB.2018 08:22:44
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Configuaryion B

Maximum Output Power 49/47.8 dBm, LTE Bandwidth 0.2MHz

Channel Position B — QPSK / Bandwidth 0.2MHz — 30MHz — 1GHz

“RBW 1 MHz Marker 1 [T1 ]
*VBW 3 MHz 49.46 dBuv/m
Ref 90 dBpv/m “Att O dB SWT 10 ms 45.035000000 MHz
90
D1 82.2|dB*
Feo
A XH I .
TD
60
1 P
0
Ty
PAY)
0Ly syl

0 b

10

0

-10

Start 30 MHz 97 MHz/ Stop 1 GHz

Date: 1.JAN.2003 00:50:29

Channel Position M — QPSK / Bandwidth 0.2MHz — 30MHz — 1GHz

“RBW 1 MHZz Marker 1 [T1 ]
“VBW 3 MHz 49.48 dBpvV/m
Ref 90 dBuv/m “Att 0 dB SWT 10 ms 59.585000000 MHz
90
D1 82.2|dB*
-0
vAXH [ .
DS
60
1 [3

MWWW

Start 30 MHz 97 MHz/ Stop 1 GHz

Date: 1.JAN.2003 00:46:27
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Channel Position T — QPSK / Bandwidth 0.2MHz — 30MHz — 1GHz

“RBW 1 MHz Marker 1 [T1 ]
*VBW 3 MHz 43.35 dBuv/m
Ref 90 dBuv/m “Att 0 dB SWT 10 ms 59.100000000 MHz
90
D1 82.2|dB*
Ceo
1 PK]
o
DS
60
PS
I-50-
1
4 WM
uymM”“N 6DB
- l.}j AC
20
10
o
-10
Center 515 MHz 97 MHz/ Span 970 MHz

Date: 1.JAN.2003 00:36:52

Channel Position B — QPSK / Bandwidth 0.2MHz — 1GHz — 8GHz

“RBW 1 MHz Marker 1 [T1 ]
*VBW 3 MHz 81.54 dBuV/m
Ref 110 dBuVv/m *Att 5 dB SWT 60 ms 1.930000000 GHz

>
£
ES

=
<|o

80

60

40

30

20

10

Start 1 GHz 700 MHz/ Stop 8 GHz

Date: 4.FEB.2018 11:41:16
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Channel Position M — QPSK / Bandwidth 0.2MHz — 1GHz — 8GHz

“RBW 1 MHz Marker 1 [T1 ]
*VBW 3 MHz 80.23 dBuV/m
Ref 110 dBuv/m “Att 5 dB SWT 60 ms 1.960000000 GHz

s |,

80

40

30

20

10

Start 1 GHz 700 MHz/ Stop 8 GHz

Date: 4.FEB.2018 11:25:50

Channel Position T — QPSK / Bandwidth 0.2MHz — 1GHz — 8GHz

“RBW 1 MHz Marker 1 [T1 ]
*VBW 3 MHz 78.34 dBuv/m
Ref 110 dBpv/m “Att 5 dB SWT 60 ms 1.989500000 GHz

>
£
ES

=
<|o

D1 2.2|dB* DS

80

30

20

10

Start 1 GHz 700 MHz/ Stop 8 GHz

Date: 4.FEB.2018 11:20:22
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Channel Position B — QPSK / Bandwidth 0.2MHz — 8GHz — 18GHz

“RBW 1 MHz Marker 1 [T1 ]
*VBW 3 MHz 53.56 dBuvV/m
Ref 90 dBuv/m “ ALt 5 dB SWT 85 ms 11.580000000 GHz
90
D1 82.2|dB*
[-80 LAl
1 PK]
70
TDS
60

—ap

20

10

O

-10

Start 8 GHz 1 GHz/ Stop 18 GHz

Date: 4.FEB.2018 10:53:02

Channel Position M — QPSK / Bandwidth 0.2MHz — 8GHz — 18GHz

“RBW 1 MHz Marker 1 [T1 ]
*VBW 3 MHz 53.54 dBuvV/m
Ref 90 dBuv/m *Att 5 dB SWT 85 ms 11.580000000 GHz

90

D1 82.2|dB*
80

>
£
ES

=
<|o

60

6DB

AC

20

10

o

-10

Start 8 GHz 1 GHz/ Stop 18 GHz

Date: 4.FEB.2018 10:58:20
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Channel Position T — QPSK / Bandwidth 0.2MHz — 8GHz — 18GHz

“RBW 1 MHz Marker 1 [T1 ]
*VBW 3 MHz 52.95 dBuVvV/m
Ref 90 dBuv/m “ ALt 5 dB SWT 85 ms 11.580000000 GHz
90
D1 82.2|dB*
[-80
1 PK]
70
TDS
60

—ap
]
b

20

10

O

-10

Start 8 GHz 1 GHz/ Stop 18 GHz

Date: 4.FEB.2018 11:02:15

Channel Position B — QPSK / Bandwidth 0.2MHz — 18GHz — 20GHz

“RBW 1 MHz Marker 1 [T1 ]
*VBW 3 MHz 57.48 dBuvV/m
Ref 100 dBuv/m *Att O dB SWT 20 ms 19.747500000 GHz

100

90

D1 82.2|dB*

>
£
ES

=
<|o

DS

70

6DB

AC

30

20

10

0

Start 18 GHz 200 MHz/ Stop 20 GHz

Date: 4.FEB.2018 08:29:59
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Channel Position M — QPSK / Bandwidth 0.2MHz — 18GHz — 20GHz

“RBW 1 MHz Marker 1 [T1 ]
*VBW 3 MHz 57.06 dBuvV/m
Ref 100 dBpv/m “ ALt 0 dB SWT 20 ms 19.846500000 GHz

100

90

D1 82.2|dB*

70

40

30

20

10

0

Start 18 GHz 200 MHz/ Stop 20 GHz

Date: 4.FEB.2018 08:27:05

Channel Position T — QPSK / Bandwidth 0.2MHz — 18GHz — 20GHz

*RBW 1 MHz Marker 1 [T1 ]
*VBW 3 MHz 57.63 dBuvV/m
Ref 100 dBuV/m “Att 0 dB SWT 20 ms 19.733500000 GHz
100
%0
1 Pk}
MAXA D1 82.2|dB*
I-80.
TD!
70
PS
I-60. 1
v
o W
6DB
I-40 >
30
20
10
¢}
Start 18 GHz 200 MHz/ Stop 20 GHz
Date: 4.FEB.2018 08:32:44
Limit -13dBm/ 82.2 dBuV/m

The EUT does not exceed -13dBm / 82.2dBuV/m at the measured frequencies.
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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.

Cali_bration Calibration
Instrument Manufacturer Type No. TE No. Period Due
(months)
Maximum Peak Output Power and Peak to Average Ratio - Conducted
Spectrum Analyser Keysight
Network Analyser Rohde&Schwarz ZVA40 TE3548 12 02-Oct-2018
Calibration unit Rohde&Schwarz Z\V-Z54 TE4368 12 19-Sep-2018
Power Meter Rohde&Schwarz NRP2 BAMS100151736 | 12 18-May-2018
Attenuator Narda 769-10 TE33368 12 31-May-2018
Attenuator Narda 769-20 TE3367 12 31-May-2018
Attenuator Narda 769-30 TE3369 12 31-May-2018
RF Load Weinschel WA1425/12-DC N/A N/A OP MON
Attenuator Weinschel 56-3 T4390 N/A OP MON
Power Supply Agilent N8738A BAMS1001518021 | N/A OP MON
Hygromer RS TE3220 0427452 12 30-Aug-2018
Digital Volt Meter White gold WG022 TE00190 12 24-Nov-2018
Band Edge
Spectrum Analyser Keysight
Network Analyser Agilent N5230A MY45000737 12 16-May-2018
Power Meter Rohde&Schwarz NRP2 BAMS100151736 | 12 18-May-2018
Attenuator Weinschel 68-34-20-11 QM935 N/A OP MON
Attenuator Weinschel 68-34-20-11 QC181 N/A OP MON
Attenuator Weinschel WA49-40-33 A1067 N/A OP MON
RF Load Weinschel WA1425/12-DC N/A N/A OP MON
Attenuator Weinschel 56-3 T4390 N/A OP MON
Attenuator Weinschel 56-10 T3515 N/A OP MON
High Pass Filter Wainwright ‘Q’SHSNX&& 26.5G- | g N/A OP MON
Power Supply Agilent N8738A BAMS1001518021 | N/A OP MON
Hygromer RS TE4410 0421742 12 04-May-2018
Digital Volt Meter Fluke 79 1 TE0411 12 02-Oct-2018
Transmitter Spurious Emissions
Spectrum Analyser Keysight
Network Analyser Agilent N5230A MY49430624 12 16-May-2018
Power Meter Rohde&Schwarz NRP2 BAMS100151736 | 12 18-May-2018
Attenuator Weinschel 68-34-20-11 QM935 N/A OP MON
Attenuator Weinschel 68-34-20-11 QC181 N/A OP MON
Attenuator Weinschel WA49-40-33 A1067 N/A OP MON
RF Load Weinschel WA1425/12-DC N/A N/A OP MON
Attenuator Weinschel 56-3 T4390 N/A OP MON
Attenuator Weinschel 56-10 T3515 N/A OP MON
High Pass Filter Wainwright PaNX38/26.5G- | g N/A OP MON
Power Supply Agilent N8738A BAMS1001518021 | N/A OP MON
Hygromer RS TE4410 0421742 12 04-May-2018
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Calibration Calibration

Instrument Manufacturer Type No. TE No. Period D
ue

(months)
Radiated Spurious Emissions
Antenna (Bilog) Schaffner CBL6143 287 24 18-Apr-2018
Filter (High Pass) Lorch SHP7-7000-SR 566 12 05-Apr-2018
Signal Generator Rohde & Schwarz | SMR40 1002 12 20-Oct_2018
(10MHz to 40GHz)
Antenna 18-40GHz Q-Par Angus Ltd QSH 180K 1511 24 07-Dec-2018
(Double Ridge Guide)
Pre-Amplifier Phase One PS04-0086 1533 12 12-Jan-2019
18GHz - 40GHz Pre- Phase One PS04-0087 1534 12 27-Feb-2018
Amplifier

N/A — Not Applicable
O/P Mon — Output Monitored with Calibrated Equipment
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3.2 MEASUREMENT UNCERTAINTY
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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
Radiated Emissions, Bilog Antenna, AOATS 30MHz to 1GHz Amplitude 5.1dB*
Radiated Emissions, Horn Antenna, AOATS 1GHz to 40GHz Amplitude 6.3dB*
Worst case error for both Time and Frequency measurement 12 parts in 10°
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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).

© 2018 TUV SUD Product Service
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ANNEX A

MODULE LIST
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Configuration A & B

Product Product No R-State Serial No
CT 10 LPC 10248B7/1 R1C TO1F410050
RUS 01 B2 KRC 118 66/2 R1G CF83604455

Software Version:

xrus_app-CXP9013268_6-R66AM.xIf
(based on CXP9013268/6 R66BM)
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