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1. Customer Information

Company Name: General Dynamics Broadband UK Ltd

Address: Unit 7 Greenways Business Park
Bellinger Close

Chippenham

Wiltshire

SN15 1BN

United Kingdom
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2. Summary of Testing

2.1. General Information

Specification Reference:

47CFR27

Specification Title:

Code of Federal Regulations Volume 47 (Telecommunications):
Part 27 Subpart C (Miscellaneous Wireless Communication Services)

Site Registration:

209735

Location of Testing:

UL VS LTD, Unit 3 Horizon, Wade Road, Kingsland Business Park,
Basingstoke, Hampshire, RG24 8AH, United Kingdom

Test Dates:

03 May 2017 to 26 May 2017

2.2. Summary of Test Results

FCC Reference (47CFR) Measurement Result

27.50(c)(3) / 2.1046 Transmitter Output Power (ERP) ]
2.1049 Transmitter Occupied Bandwidth ]
27.53(g) / 2.1051 Transmitter Conducted Emissions ]
27.53(g) / 2.1051 Transmitter Conducted Emissions at Band Edges <
27.53(g) / 2.1053 Transmitter Radiated Spurious Emissions ]
27.54 [/ 2.1055 Transmitter Frequency Stability ]

Key to Results

@ - Complied

& = Did not comply

2.3. Methods and Procedures

Reference: FCC KDB 971168 D01 v02r02, October 17 2014

Title: Measurement Guidance for Certification of Licensed Digital Transmitters
Reference: FCC KDB 662911 D01 v02r01, October 31 2013

Title: Emissions Testing of Transmitters with Multiple Outputs in the Same Band

2.4. Deviations from the Test Specification

For the measurements contained within this test report, there were no deviations from, additions to, or
exclusions from the test specification identified above.

ULVSLTD
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3. Equipment Under Test (EUT)

3.1. Identification of Equipment Under Test (EUT)

Brand Name:

General Dynamics

Model Name or Number:

BHM

Test Sample Serial Number: BHMBH01000213
Hardware Version Number: Pass 1

Software Version Number: 10.1.0

FCC ID: PKTNODEBBHM

3.2. Description of EUT

The Equipment Under Test was a RN2404-02 eNode B supporting LTE Band 12.

3.3. Modifications Incorporated in the EUT

No modifications were applied to the EUT during testing.
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3.4. Additional Information Related to Testing

Tested Technology:

LTE Band 12

Type of Equipment

Base Station

Channel Bandwidth:

5& 10 MHz

Modulation Types:

QPSK, 16QAM & 64QAM

Duty Cycle: 100%

Antenna Gain: 20.0 dBi

Power Supply Requirement: Nominal 28.0 vDC
Minimum 20.0 vDC
Maximum 33.0VDC

Transmit Frequency Range:

728 MHz to 746 MHz

Channels Tested: Channel Bandwidth Nu Frequency of Uplink
(MHz)
Bottom Channel 5 5025 730.5
10 5050 733.0
Middle Channel All 5090 737.0
Top Channel 5 5155 743.5
10 5130 741.0
ULVSLTD Page 7 of 66




TEST REPORT

VERSION 2.0

SERIAL NO: UL-RPT-RP11660068JD03A V2.0

ISSUE DATE: 19 JULY 2017

3.5. Support Equipment

The following support equipment was used to exercise the EUT during testing:

Description: Laptop PC

Brand Name: Toshiba

Model Name or Number: Portege Z30-C-151
Serial Number: 5G021563H

Description: DC power cables with female D38999 connector. Length 10
metres
Brand Name: Not marked or stated

Model Name or Number:

Not marked or stated

Serial Number:

Not marked or stated

Description: Ethernet cable RJ45 to female D38999 connector. Length 10
metres
Brand Name: Not marked or stated

Model Name or Number:

Not marked or stated

Serial Number:

Not marked or stated

Description:

Serial cable USB to female D38999 connector. Length 2 metres

Brand Name:

Not marked or stated

Model Name or Number:

Not marked or stated

Serial Number:

Not marked or stated

Description: GPS antenna

Brand Name: Trimble Bullet antenna
Model Name or Number: 57860-20

Serial Number: 014110185
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4. Operation and Monitoring of the EUT during Testing

4.1. Operating Modes

The EUT was tested in the following operating mode(s):

e The EUT was set to transmit on bottom, middle and top channels with maximum output power using
the maximum channel allocation for 5 and 10 MHz bandwidths. QPSK, 16QAM and 64QAM
modulations were tested.

4.2. Configuration and Peripherals

The EUT was tested in the following configuration(s):

e The EUT was connected to a laptop PC. A terminal application (Tera Term) on the laptop PC was
used to configure the EUT for testing.

e Test mode instructions supplied by the customer in document RN2404-02 eNode B Radio Test
Instructions V01.02 dated March 2017 were followed.

e The EUT was configured using the following E-UTRA Test Models as defined in 3GPP 36.141 Rel 8:
0 E-TM1.1 for QPSK modulation
0 E-TM3.2 for 16QAM modulation
o E-TM3.1 for 64QAM modulation

* Radiated spurious emissions tests were performed with the EUT set to transmit with a
5 MHz channel bandwidth with 16QAM modulation applied. As this mode emits the highest transmit
output power level, it was deemed to be the worst case.

* Radiated spurious emissions tests were performed with the S1 interface port and service port
terminated via suitable cables into a test laptop supplied by the customer. The GPS receiver port
was connected to a GPS antenna supplied by the customer.

e The EUT had two Receive only ports which were terminated using suitable 50 Q loads during all
testing.

e The EUT has two RxTx ports. When performing conducted measurements on one port, the other
port was terminated via suitable 50 Q load. For all conducted measurements, the testing was
performed on both RXTx ports separately.

» During all tests the EUT was powered, via DC input port and customer supplied cable, with a
suitable DC power supply. The voltage was monitored at all times with a calibrated DVM.

ULVSLTD Page 9 of 66
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5. Measurements, Examinations and Derived Results

5.1. General Comments

Measurement uncertainties are evaluated in accordance with current best practice. Our reported expanded
uncertainties are based on standard uncertainties, which are multiplied by an appropriate coverage factor to
provide a statistical confidence level of approximately 95%. Please refer to Section 6 for Measurement
Uncertainty details.

In accordance with UKAS requirements all the measurement equipment is on a calibration schedule. All
equipment was within the calibration period on the date of testing.
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5.2. Test Results

5.2.1. Transmitter Output Power (ERP)

Test Summary:

Test Engineer:

Patrick Jones

Test Date:

25 May 2017

Test Sample Serial Number:

BHMBH01000213

FCC Reference:

Parts 2.1046 and 27.50(c)(3)

Test Method Used:

FCC KDB 971168 Section 5.4.1

Environmental Conditions:

Temperature (T):

23

Relative Humidity (%):

53

Note(s):

1. Power from both antenna ports was measured and combined using the measure-and-sum method

stated in FCC KDB 662911 DO1.

2. Measurements were performed with the EUT transmitting with QPSK, 16QAM and 64QAM modulation

schemes.

3. The customer stated that the EUT is designed to operate with a maximum antenna gain of 20 dBi. As
the limit is an ERP limit the gain in dBi has been converted to dBd. The dBd value was calculated as:

20 dBi—2.15dB = 17.85 dBd.
4. The ERP limit of 2000W/MHz has been converted to dBm/MHz, giving a limit of 60 dBm/MHz.

ULVSLTD
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Transmitter Output Power (ERP) (continued)

Results: 5 MHz Channel Bandwidth / Bottom Channel

Frequency Modulation Conducted RF Conducted RF Combined
(MHz) Power at RxTx1 Power at RxTx2 Conducted RF
(dBm/MHz) (dBm/MHz) Power (dBm/MHz)
730.5 QPSK 26.91 26.27 29.62
Frequency | Modulation Combined Antenna ERP ERP Limit Margin Result
(MHz) Conducted Gain (dBm/MHz) (dBm/MHz) (dB)
RF Power (dBd)
(dBm/MHz)
730.5 QPSK 29.62 17.85 47.47 60.0 12.53 Complied
F ‘Agient Spectrum Arclyzer - {16500EE [EBE= F ‘Agient Spectrum Aralyzer - 11550(€8
[ = 500 0C [ SENSENT] [ AUGNAUTO 112114 AMVav 25, 207 [3 500 DC [ SENSEINT] [ ALGNAUTO
[Marker 1 731.445000000 MHz 3 #Avg Type: RMS TRACE[1 2345 § [Marker 1 731.295000000 MHz #Avg Type: RMS
FNGFast - Trig: FreeRun Avg|Hold: 100/100 VRE (A Y PNGFast >~ Trig: FreeRun Avg|Hold: 100/100
FGeinlow ~ Atten: 200 veTiA NNNAN FGainlow Atten: 20 4B
y Mkr1 731.445 MHz 0 Mkr1 731,295 MHz
fogeias Rer 30.0 dBim 26.913 dBm fogeias Rer 30.0 dBim 26.274 dBm
n 41
|t .
s i Lad I
/ / it
% \
) / ) , / \
/ \ // \\
. / \\ - 4 \\
. / \ - / \
/ \
T —— Ty / \ ol soe| = A e / :
AT AT
Center 730,500 MHz Span 15,00 MHz Center 730,500 MHz Span 15.00 MHz
#Res BWW 1.0 MHz #VBW 3.0 MHz* Sweep 1,000 ms (1001 pts) #Res BW 1.0 MHz #VEW 3.0 MHz* Sweep 1.000 ms (1001 pts)
RxTx1
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Transmitter Output Power (ERP) (continued)

Results: 5 MHz Channel Bandwidth / Middle Channel

Frequency Modulation Conducted RF Conducted RF Combined
(MHz) Power at RxTx1 Power at RxTx2 Conducted RF
(dBm/MHz) (dBm/MHz) Power (dBm/MHz)
737.0 QPSK 27.11 27.56 30.35
Frequency | Modulation Combined Antenna ERP ERP Limit Margin Result
(MHz) Conducted Gain (dBm/MH2z) (dBm/MHz) (dB)
RF Power (dBid)
(dBm/MHz)
737.0 QPSK 30.35 17.85 48.20 60.0 11.80 Complied
F ‘Agient Spectrum Arclyzer - {16500EE [EBE= F ‘Agient Spectrum Aralyzer - 11550(€8
[ ¥ [0 0c [ senseon] [ aiGvauma 11E7.£8 Al Vay28, A7 [ m_[300 DC [ Semse:Iv[
[Marker 1736.385000000 MHz ) #Avg Type: RMS TRACE]1 2345 6 [Marker 1737.540000000 MHz #Avg Type: RMS
TNOTFast —-  Trig: FreeRun AvgHold: 100/400 PE A YA PNOTss - Trig: FreeRun AvgHold: 100400
Feenlow ~ Atten: 20dB oeTANNREN FCanlow  Atlen: 20dB
o Mkr1 736.385 MHz et 10 Mkr1 737.540 MHz
fogeias Rer 301 dBm 27.113 dBm fogeias Ror 300 dém 27.555 dBm
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#Res BWW 1.0 MHz #VBW 3.0 MHz* Sweep 1,000 ms (1001 pts) #Res BW 1.0 MHz #VEW 3.0 MHz* Sweep 1.000 ms (1001 pts)
RxTx1 RxTx2
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Transmitter Output Power (ERP) (continued)

Results: 5 MHz Channel Bandwidth / Top Channel

Frequency Modulation Conducted RF Conducted RF Combined
(MHz) Power at RxTx1 Power at RxTx2 Conducted RF
(dBm/MHz) (dBm/MHz) Power (dBm/MHz)
743.5 QPSK 27.53 27.28 30.42
Frequency | Modulation Combined Antenna ERP ERP Limit Margin Result
(MHz) Conducted Gain (dBm/MHz) (dBm/MHz) (dB)
RF Power (dBd)
(dBm/MHz)
743.5 QPSK 30.42 17.85 48.27 60.0 11.73 Complied
F ‘Agient Spectrum Arclyzer - {16500EE [EBE= F ‘Agient Spectrum Aralyzer - 11550(€8 B
[ = 500 0C [ SENSENT] [ AUGNAUTO 2740132 PMMay 23,2017 [ R 500 DC [ SENSEINT] [ ALGN AUTO 06:53:30 M May 23,2017
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RxTx1 RxTx2
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Transmitter Qutput Power (ERP) (continued)

Results: 5 MHz Channel Bandwidth / Bottom Channel

Frequency Modulation Conducted RF Conducted RF Combined
(MHz) Power at RxTx1 Power at RxTx2 Conducted RF
(dBm/MHz) (dBm/MHz) Power (dBm/MHz)
730.5 16QAM 27.07 27.79 30.46
Frequency | Modulation Combined Antenna ERP ERP Limit Margin Result
(MHz) Conducted Gain (dBm/MHz) (dBm/MHz) (dB)
RF Power (dBd)
(dBm/MHz)
730.5 16QAM 30.46 17.85 48.31 60.0 11.69 Complied
F ‘Agient Spectrum Arclyzer - 1650066 [EE= F ‘Agient Spectrum Aralyzer - 1153068
| = 500 0C [ sansEaNT] [ ageNauto | 112657 AM Vavzs, 2027 | ® 59 DL [ senseavt] [ ALGNAUTO 42 5, 2017
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RxTx1 RxTx2
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Transmitter Output Power (ERP) (continued)

Results: 5 MHz Channel Bandwidth / Middle Channel

Frequency Modulation Conducted RF Conducted RF Combined
(MHz) Power at RxTx1 Power at RxTx2 Conducted RF
(dBm/MHz) (dBm/MHz) Power (dBm/MHz)
737.0 16QAM 27.91 28.35 31.15
Frequency | Modulation Combined Antenna ERP ERP Limit Margin Result
(MHz) Conducted Gain (dBm/MHz) (dBm/MHz) (dB)
RF Power (dBd)
(dBm/MHz)
737.0 16QAM 31.15 17.85 49.00 60.0 11.00 Complied
F ‘Agient Spectrum Arclyzer - {16500EE [EBE= F ‘Agient Spectrum Aralyzer - 11550(€8 B
[ = 500 0C [ SENSENT] [ AUGNAUTO 12:02:26 PMMay 25, 2017 [ R 500 DC [ SENSEINT] ALLGN AUTO 12:43:08 M M3y 25, 2017
[Marker 1737.990000000 MHz ) #hug Type: RHS Tl 23455 [Marker 1737.315000000 MHz : #Ag Type: RIS ’T
TNOTFast —-  Trig: FreeRun AvgHold: 100/400 PE A PNOTss - Trig: FreeRun AvgHold: 100400 TIPS WY
Woeinlow  Atin: 20d3 A NNNNR Feanlow  Atien: 20dB oerd HNAN
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fogeias Rer 301 dBm 27.906 dBm fogeias Ror 300 dém 28.349 dBm
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RxTx1 RxTx2
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Transmitter Output Power (ERP) (continued)

Results: 5 MHz Channel Bandwidth / Top Channel
Frequency Modulation Conducted RF Conducted RF Combined
(MHz) Power at RxTx1 Power at RxTx2 Conducted RF
(dBm/MHz) (dBm/MHz) Power (dBm/MHz)
743.5 16QAM 28.03 28.06 31.06
Frequency | Modulation Combined Antenna ERP ERP Limit Margin Result
(MHz) Conducted Gain (dBm/MHz) (dBm/MHz) (dB)
RF Power (dBd)
(dBm/MHz)
743.5 16QAM 31.06 17.85 48.91 60.0 11.09 Complied
F ‘Agient Spectrum Arclyzer - {16500EE [EBE= F ‘Agient Spectrum Aralyzer - 11550(€8 B
[ = 500 0C [ SENSENT] [ AUGNAUTO 27:03:04 PMMay 23, 2017 [3 500 DC [ SENSEINT] [ ALGN AUTO 06:55:51 M May 23,2017
[Marker 1 742.390000000 MHz Trg:FreeR :M Type: RMS T:;LW [Marker 1 743.965000000 MHz ) #Avg Type: RMS ‘T_E;W
FNGFast - Trig: FreeRun \vg|Hold: 1001100 PNGFast >~ Trig: FreeRun Avg|Hold: 100/100
IFGeinLow Atten: 20 dB oerlA NNNKN IFGainLow Atten: 20 dB oerlA NNNAN
Mkr1 742,390 MAZ] Mkr 743.965 MHZ]
fogeias ;;ffu;r;.e‘;;o dBBdn? 28.030 dBm) fogeiay ;gfug;.el;l:‘:iaaﬁ 28.061 dBm|
¥ I\
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/ \ / \
1 / T E ] i
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[Center 743,500 MHz Span 15,00 MHz| [Center 743,500 MHz Span 15.00 MHZ]
Res BW 1.0 MHz #VBW 3,0 MHz* Sweep 1,000 ms {1001 ptsﬂl I Res BW 1.0 MHz #VEW 3,0 MHz* Sweep 1.000 ms (1001 p(sy
RxTx1 RxTx2
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Transmitter Output Power (ERP) (continued)
Results: 5 MHz Channel Bandwidth / Bottom Channel
Frequency Modulation Conducted RF Conducted RF Combined
(MHz) Power at RxTx1 Power at RxTx2 Conducted RF
(dBm/MHz) (dBm/MHz) Power (dBm/MHz)
730.5 64QAM 26.24 26.77 29.52
Frequency | Modulation Combined Antenna ERP ERP Limit Margin Result
(MHz) Conducted Gain (dBm/MHz) (dBm/MHz) (dB)
RF Power (dBd)
(dBm/MHz)
730.5 64QAM 29.52 17.85 47.37 60.0 12.63 Complied
FAQ‘ ‘ent Spectrum Arclyzer - 116500EE [EBE= FAQ‘ ‘ent Spectrum Aralyzer - 11550(€8 B
| ¥ 50 OC [ SasENT] [ AuGNAUTO 112943 AM VayZ5, A7 | W 50 DC [ SEnsENT] [ ALGN 4uT0 12:42:03 M M3y 25, 2017
Warker 1732.105000000MHz ____| Trig FreeRun e ot et Marker 1731.220000000MHz____| Trg FreeRun Rt itohm o R
R ™ aten: 2008 oerlA NNNRK TR Aten: 0B oerlA HRNAH
Mkr1 732.105 MHz Mkr1 731.220 MHz
fogeias ;;ffu;r;.e‘;;odeaﬁ 26.239 dBm fogeias ;gfug;.el;l:‘:iaaﬁ 26.768 dBm
at n
J RN \,\\ rﬂ,,ﬂmwwwwxw-wm\_\
R //
] 7 \\ ] ] \\
] 7
. [ \ ‘ / \\
- \ / !
/ ! . / |
b / ! \
3 b // \k T — 3 i fl :
Center 730,500 MHz Span 15,00 MHz Center 730,500 MHz Span 15.00 MHz
#Res BWW 1.0 MHz #VBW 3.0 MHz* Sweep 1,000 ms (1001 pts) #Res BW 1.0 MHz #VEW 3.0 MHz* Sweep 1.000 ms (1001 pts)
RxTx1 RxTx2
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Transmitter Output Power (ERP) (continued)

Results: 5 MHz Channel Bandwidth / Middle Channel
Frequency Modulation Conducted RF Conducted RF Combined
(MHz) Power at RxTx1 Power at RxTx2 Conducted RF
(dBm/MHz) (dBm/MHz) Power (dBm/MHz)
737.0 64QAM 27.53 27.28 30.42
Frequency | Modulation Combined Antenna ERP ERP Limit Margin Result
(MHz) Conducted Gain (dBm/MHz) (dBm/MHz) (dB)
RF Power (dBd)
(dBm/MHz)
737.0 64QAM 30.42 17.85 48.27 60.0 11.73 Complied
F ‘Agient Spectrum Arclyzer - {16500EE [EBE= BN Agi ent Spectram Aralyzer - 15500ES B
[ = 500 0C [ SasENT] [ AuGNAUTO 12:06:38 PMMay 25, 2017 R 50 DC [ SEnsENT] [ ALGNAUTO 12:5:08 AN May 25, 2017
Marker 1737.795000000 MHz g FreeR :Avw Type:RMS T aaess Marker 1738.020000000 MHz ) #Avg Type: RMS mrc:’ﬂT
oot > Trig: FreeRun vglHold: 1001100 RO Fest > Trig: FreeRun AvglHold: 100/100
IFGeinLow Atten: 20dB veTiA NNNAN IFGainLow Atten: 20 dB oerlA NNNAN
Mkr1 737.795 MHz Mkr1 738.020 MHz
fogeias Rer 301 dBm 27.529 dBm fogeias Ror 300 dém 27.279 dBm
'\ 4
A X M, z
2 Y il ™
7 Y 7 N
/ \ / \
b / | 3 s |
)} \ \
. // | 1 / \\
| /
2 / \\ 22 / \\
/ \ j |
S o, J LW e ] P— cuttapeos] L P S
A7 A7
Center 737,000 MHz Span 15,00 MHz Center 737,000 MHz Span 15.00 MHz
#Res BWW 1.0 MHz #VBW 3.0 MHz* Sweep 1,000 ms (1001 pts) #Res BW 1.0 MHz #VEW 3.0 MHz* Sweep 1.000 ms (1001 pts)
RxTx1 RxTx2
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Transmitter Output Power (ERP) (continued)

Results: 5 MHz Channel Bandwidth / Top Channel

Frequency Modulation Conducted RF Conducted RF Combined
(MHz) Power at RxTx1 Power at RxTx2 Conducted RF
(dBm/MHz) (dBm/MHz) Power (dBm/MHz)
743.5 64QAM 27.38 27.62 30.51
Frequency | Modulation Combined Antenna ERP ERP Limit Margin Result
(MHz) Conducted Gain (dBm/MHz) (dBm/MHz) (dB)
RF Power (dBd)
(dBm/MHz)
743.5 64QAM 30.51 17.85 48.36 60.0 11.64 Complied
F ‘Agient Spectrum Arclyzer - {16500EE [EBE= F ‘Agient Spectrum Aralyzer - 11550(€8 B
[ ¥ 500 0C [ SENSENT] [ AUGNAUTO 27:0:26 PMMay 23, 2017 | W 50 DC [ SENSEINT] [ ALGN AUTO 06:57:04 MMay 23,2017
[Marker 1743.275000000 MHz ) #Avg Type: RMS TRACELL 2345 § [Marker 1 744.280000000 MHz ) #Avg Type: RMS TUCElL2345 €
TNOTFast —-  Trig: FreeRun AvgHold: 100/400 PE A YA PNOTss - Trig: FreeRun AvgHold: 100400 TIPS WY
Foenlow _Aten: 20d3 A NNNNR Feanlow  Atlen: 20dB oerd HNAN
o Mkr1 743.275 MHZ et 10 Mkr1 744,280 MH2
fogeias Rer 301 dBm 27.383 dBm) fogeiay Ror 300 dém 27.624 dBm|
i N
h 4 M
4/”/-, V\N‘M‘\ f” »
S \ / \\\
lr \\ \
/ \ / !
) / \ ) 7 ‘l\
1 // \ I / \\
22 / \\ 22 / \\
] \ / \
o) —— S ot LW S iy ptsmotet] k - e
A7 A7
[Center 743,500 MHz Span 15,00 MHz| [Center 743,500 MHz Span 15.00 MHZ]
Res BW 1.0 MHz #VBW 3,0 MHz* Sweep 1,000 ms {1001 ptsﬂl Res BW 1.0 MHz #VEW 3,0 MHz* Sweep 1.000 ms (1001 p(sy
| S 1B [
RxTx1 RxTx2
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Transmitter Output Power (ERP) (continued)

Results: 10 MHz Channel Bandwidth / Bottom Channel

Frequency Modulation Conducted RF Conducted RF Combined
(MHz) Power at RxTx1 Power at RxTx2 Conducted RF
(dBm/MHz) (dBm/MHz) Power (dBm/MHz)
733.0 QPSK 24.09 23.74 26.93
Frequency | Modulation Combined Antenna ERP ERP Limit Margin Result
(MHz) Conducted Gain (dBm/MHz) (dBm/MHz) (dB)
RF Power (dBd)
(dBm/MHz)
733.0 QPSK 26.93 17.85 44.78 60.0 15.22 Complied
F ‘Agient Spectrum Arclyzer - {16500EE [EBE= F ‘Agient Spectrum Aralyzer - 11550(€8 B
¥ 500 0C [ SasENT] ALIGY AUTO 111913 AM Vav26, 2027 | W 50 DC [ SEnsENT] ALIGN AUTO 12:30:07 AN May 25, 2017
[Marker 1733.690000000 MHz ) #hug Type: RHS 23455 [Marker 1733.930000000 MHz : #Ag Type: RIS ’T
NG Fast — T FreeRun ‘Avg Hold: 100/100 PEA PG Rest > Trg: FreeRun AuglHold: 100100 TIPS
Woeinlow  Atin: 20d3 A NNNNR Feanlow  Atien: 20dB oerd HNAN
g Mkr1 733.69 MHz o Mkr1 733.93 MHz
fogeias Rer 301 dBm 24,088 dBm fogeias Ror 300 dém 23.743 dBm
1 1
NWN\LW‘J"‘,"""‘*’“MW et ’ a
[ \ / \
7 f / \\
! \ ) \
bl / } bl
i ‘\ / L
1 / 1o / |
/ {
22 22 / \
I / \ I j
. — [ i TP S o e e e
A7 A7
Center 733.00 MHz Span 30,00 MHz Center 733.00 MHz Span 30,00 MHz
#Res BWW 1.0 MHz #VBW 3.0 MHz* Sweep 1,000 ms (1001 pts) #Res BW 1.0 MHz #VEW 3.0 MHz* Sweep 1.000 ms (1001 pts)
RxTx1 RxTx2
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Transmitter Output Power (ERP) (continued)

Results: 10 MHz Channel Bandwidth / Middle Channel

Frequency Modulation Conducted RF Conducted RF Combined
(MHz) Power at RxTx1 Power at RxTx2 Conducted RF
(dBm/MHz) (dBm/MHz) Power (dBm/MHz)
737.0 QPSK 24.25 24.04 27.16
Frequency | Modulation Combined Antenna ERP ERP Limit Margin Result
(MHz) Conducted Gain (dBm/MHz) (dBm/MHz) (dB)
RF Power (dBd)
(dBm/MHz)
737.0 QPSK 27.16 17.85 45.01 60.0 14.99 Complied
F ‘Agient Spectrum Arclyzer - {16500EE [EBE= F ‘Agient Spectrum Aralyzer - 11550(€8 B
| ¥ 50 OC [ SasENT] ALIGY AUTO 11:4¢/54 AM Vav26, 2027 | W 50 DC [ SEnsENT] ALIGN AUTO 12:35:16 AN May 25, 2017
[Marker 1738.220000000 MHz ) #hug Type: RHS 2345 [Marker 1739.700000000 MHz : #Ag Type: RIS ’T
NGt > THg: FreeRun Avg Hole: 100/100 TPE A Nois >~ Trig: FreeRun AvgHold: 100400 TP L
Woeinlow  Atin: 20d3 A NNNNR Feanlow  Atien: 20dB oerd HNAN
el Mkr1 739.22 MHz Yy Mkr1 739.70 MHz
fogeias Rer 301 dBm 24.252 dBm fogeias Ror 300 dém 24,040 dBm
1 1
U , |
// \\ // \\
T \ \
] ,/ \ ] / \\
T / \ T / \
2z 2z "
) \ / \
] ettt il PR AR S b e
A7 A7
Center 737.00 MHz Span 30,00 MHz Center 737.00 MHz Span 30,00 MHz
#Res BWW 1.0 MHz #VBW 3.0 MHz* Sweep 1,000 ms (1001 pts) #Res BW 1.0 MHz #VEW 3.0 MHz* Sweep 1.000 ms (1001 pts)
RxTx1 RxTx2
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Transmitter Output Power (ERP) (continued)

Results: 10 MHz Channel Bandwidth / Top Channel
Frequency Modulation Conducted RF Conducted RF Combined
(MHz) Power at RxTx1 Power at RxTx2 Conducted RF
(dBm/MHz) (dBm/MHz) Power (dBm/MHz)
741.0 QPSK 24.24 24.40 27.33
Frequency | Modulation Combined Antenna ERP ERP Limit Margin Result
(MHz) Conducted Gain (dBm/MHz) (dBm/MHz) (dB)
RF Power (dBd)
(dBm/MHz)
741.0 QPSK 27.33 17.85 45.18 60.0 14.82 Complied
F ‘Agient Spectrum Arclyzer - {16500EE [EBE= F ‘Agient Spectrum Aralyzer - 11550(€8 B
¥ 500 0C [ SasENT] ALIGY AUTO 115129 AM Vavz6, 227 | W 50 DC [ SEnsENT] ALIGN AUTO 12:00:139MMay 25,2017
[Marker 1744.450000000 MHz Trg:FreeR A“*Vﬂ Type: RMS “f;;\ 23455 [Marker 1737.910000000 MHz ) #Avg Type: RMS ‘?_E:W
TNOTFast —-  Trig: FreeRun g Hold: 1001100 PNOTss - Trig: FreeRun AvgHold: 100400
IFGeiniLow Atten: 20 dB oerfA NNNRA IFGain:Low Atten: 20 dB oerlA HRNAN
Mkr1 744,45 MHz Mkr1 737.91 MHz
fogeias Rer 301 dBm 24.244 dBm fogeias Ror 300 dém 24,397 dBm
¢ [}
/,'" 'w\ o T,
! ; / \\
/
2 / \, 3 / \
/ | / |
- - / \
72 72 /
S o e ‘.,.r/ \W ol 3l rwP—ET .,.Mm/ \L\-M‘M"-"\MW —
A7 A7
Center 741,00 MHz Span 30,00 MHz Center 741.00 MHz Span 30,00 MHz
#Res BWW 1.0 MHz #VBW 3.0 MHz* Sweep 1,000 ms (1001 pts) #Res BW 1.0 MHz #VEW 3.0 MHz* Sweep 1.000 ms (1001 pts)
RxTx1 RxTx2
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Transmitter Qutput Power (ERP) (continued)

Results: 10 MHz Channel Bandwidth / Bottom Channel
Frequency Modulation Conducted RF Conducted RF Combined
(MHz) Power at RxTx1 Power at RxTx2 Conducted RF
(dBm/MHz) (dBm/MHz) Power (dBm/MHz)
733.0 16QAM 24.58 24.69 27.65
Frequency | Modulation Combined Antenna ERP ERP Limit Margin Result
(MHz) Conducted Gain (dBm/MHz) (dBm/MHz) (dB)
RF Power (dBd)
(dBm/MHz)
733.0 16QAM 27.65 17.85 45,50 60.0 14.50 Complied
F ‘Agient Spectrum Arclyzer - 1650066 [EE= F ‘Agient Spectrum Aralyzer - 1153068
| = 500 0C [ sansEaNT] AUGYAUTO | 112213 AM Vav26, 227 | ® 59 DL [ senseavt] ALIGN AUTO 32 5, 2007
[Marker 1736.450000000 MHz i Trg:FreeRun :ﬁ;\“nlme;:u'f‘iu TRACEL 2345 5 [Marker 1734.980000000 MHz ] Tig:Feafun :ﬁ;m&m’fm WW
T e 048 oET/ANIRN e ™ Ao 48 oET NN
Mkr1 736.45 MHz Mkr1 734.98 MHz
el ;;ffu.’rns}ltﬁwd%ﬁ 24.582 dBm e ;gfug;;(:‘:iaaﬁ 24.689 dBm
1 1
orod it aatas 3«««\ MMWWMQN e,
S
/ ) j \
1
// \\ / \
3 f T 3 ( \
122 / \ 1 { \
, /
/
- o } \‘“'" = le \ ]
Center 733.00 MHz $Span 30.00 MHz Center 733.00 MHz Span 30.00 MHz
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.000 ms (1001 pts) #Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.000 ms (1001 pts)
RxTx1 RxTx2

UL VSLTD

Page 24 of 66



TEST REPORT

VERSION 2.0

SERIAL NO: UL-RPT-RP11660068JD03A V2.0

ISSUE DATE: 19 JULY 2017

Transmitter Output Power (ERP) (continued)

Results: 10 MHz Channel Bandwidth / Middle Channel
Frequency Modulation Conducted RF Conducted RF Combined
(MHz) Power at RxTx1 Power at RxTx2 Conducted RF
(dBm/MHz) (dBm/MHz) Power (dBm/MHz)
737.0 16QAM 24.64 24.66 27.66
Frequency | Modulation Combined Antenna ERP ERP Limit Margin Result
(MHz) Conducted Gain (dBm/MHz) (dBm/MHz) (dB)
RF Power (dBd)
(dBm/MHz)
737.0 16QAM 27.66 17.85 4551 60.0 14.49 Complied
F ‘Agient Spectrum Arclyzer - {16500EE [EBE= F ‘Agient Spectrum Aralyzer - 11550(€8 B
¥ 500 0C [ SasENT] [ AuGNAUTO 114652 AM Vav26, 2027 | W 50 DC [ SEnsENT] [ ALGN 4uT0 12:33:34 AN M3y 25, 2017
Marker 1738.950000000MHz | . o Nt et Marker 1740.420000000Mbz | .0 covpun o oo o R
o p, s " oer/ANNHHA P et > A 0GB o oer AN
Mkr1 738.95 MHz Mkr1 740.42 MHz
fogeias ;;ffu;r;.e‘;;o dBBdn? 24,637 dBm fogeias ;gfug;.el;l:‘:iaaﬁ 24,657 dBm
[} [}
e Y o s O "
/ \ / \
] } / \\
y
; / | , / |
. | \ ‘ | L\
. l
) f
22 \ 2 [
s Wm/ \v-w e ‘““"’”‘/ \V"""“"‘
s I reread R | R RS A
Center 737.00 MHz Span 30,00 MHz Center 737.00 MHz Span 30,00 MHz
#Res BWW 1.0 MHz #VBW 3.0 MHz* Sweep 1,000 ms (1001 pts) #Res BW 1.0 MHz #VEW 3.0 MHz* Sweep 1.000 ms (1001 pts)
RXxTx1 RXTx2
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Transmitter Output Power (ERP) (continued)

Results: 10 MHz Channel Bandwidth / Top Channel

Frequency Modulation Conducted RF Conducted RF Combined
(MHz) Power at RxTx1 Power at RxTx2 Conducted RF
(dBm/MHz) (dBm/MHz) Power (dBm/MHz)
741.0 16QAM 24.78 24.38 27.59
Frequency | Modulation Combined Antenna ERP ERP Limit Margin Result
(MHz) Conducted Gain (dBm/MHz) (dBm/MHz) (dB)
RF Power (dBd)
(dBm/MHz)
741.0 16QAM 27.59 17.85 45.44 60.0 14.56 Complied
F ‘Agient Spectrum Arclyzer - {16500EE [EBE= F ‘Agient Spectrum Aralyzer - 11550(€8 B
[ = 500 0C [ SENSENT] [ AUGNAUTO 1153:04 AM Vav26, 207 | W 500 DC [ SENSEINT] [ ALGN AUTO 12:02:42 M May 25,2017
Marker 1 741.270000000 MHz ) #hug Typ: RIS el 2345 5 Marker 1743.550000000 Mz ‘ shvg Type; RIS ’T
TNOTFast —-  Trig: FreeRun AvgHold: 100/400 PE A YA NOTes —>- Trig: FreeRun AvgHold: 100400 TIPS WY
IFGeiniLow Atten: 20 dB oerfA NNNRA IFGain:Low Atten: 20 dB oerlA HRNAN
o Mkr1 741.27 MHz et 10 Mkr1 743.55 MHz
fogeias Rer 301 dBm 24,778 dBm fogeias Ror 300 dém 24,383 dBm
(] !
r—.,—-MW""""W""“W ,_M/WW“W*""'!"”M,\
7 \\ f 1A
/# \' f \\
5 / \ ) / |
f |
102 / \ I l §
/ \
22 22 "
1z ww/ \“WW ] o M""*""I \""N""'“W
A7 A7
Center 741,00 MHz Span 30,00 MHz Center 741.00 MHz Span 30,00 MHz
#Res BWW 1.0 MHz #VBW 3.0 MHz* Sweep 1,000 ms (1001 pts) #Res BW 1.0 MHz #VEW 3.0 MHz* Sweep 1.000 ms (1001 pts)
RxTx1 RxTx2
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Transmitter Output Power (ERP) (continued)

Results: 10 MHz Channel Bandwidth / Bottom Channel
Frequency Modulation Conducted RF Conducted RF Combined
(MHz) Power at RxTx1 Power at RxTx2 Conducted RF
(dBm/MHz) (dBm/MHz) Power (dBm/MHz)
733.0 64QAM 24.15 24.16 27.17
Frequency | Modulation Combined Antenna ERP ERP Limit Margin Result
(MHz) Conducted Gain (dBm/MHz) (dBm/MHz) (dB)
RF Power (dBd)
(dBm/MHz)
733.0 64QAM 27.17 17.85 45.02 60.0 14.98 Complied
F ‘Agient Spectrum Arclyzer - {16500EE [EBE= F ‘Agient Spectrum Aralyzer - 11550(€8 B
[ ¥ 500 OC [ SENSENT] ALIGN AUTO 112348 AM Vav26, 207 [ R 500 DC [ SENSEINT] [ ALGNAUTO 1213352 M M3y 25, 2017
[Marker 1736.270000000 MHz Trg:FreeR A"*Vﬂ Type: RMS "f’;;;\ 23455 [Marker 1736.420000000 MHz ) #Avg Type: RMS ‘?_E:W
TNOTFast —-  Trig: FreeRun g Hold: 1001100 PNOTss - Trig: FreeRun AvgHold: 100400
IFGeiniLow Atten: 20 dB oerfA NNNRA IFGain:Low Atten: 20 dB oerlA HRNAN
Mkr1 736.27 MHz Mkr1 736.42 MHz
fogeias Rer 301 dBm 24152 dBm fogeias Ror 300 dém 24.162 dBm
1 1
M,HWMMW"WQA\ = WWWMWW&\‘E
! | / y
/ i / \
7 ’
) ,/ \\ ; // \\\
122 / 122 / \
1]
. . /
22 22 /
sl / \u« sl / \
s pe T PPN " i =
A7 A7
Center 733.00 MHz Span 30,00 MHz Center 733.00 MHz Span 30,00 MHz
#Res BWW 1.0 MHz #VBW 3.0 MHz* Sweep 1,000 ms (1001 pts) #Res BW 1.0 MHz #VEW 3.0 MHz* Sweep 1.000 ms (1001 pts)
RxTx1 RxTx2
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Transmitter Output Power (ERP) (continued)

Results: 10 MHz Channel Bandwidth / Middle Channel
Frequency Modulation Conducted RF Conducted RF Combined
(MHz) Power at RxTx1 Power at RxTx2 Conducted RF
(dBm/MHz) (dBm/MHz) Power (dBm/MHz)
737.0 64QAM 24.40 24,13 27.28
Frequency | Modulation Combined Antenna ERP ERP Limit Margin Result
(MHz) Conducted Gain (dBm/MHz) (dBm/MHz) (dB)
RF Power (dBd)
(dBm/MHz)
737.0 64QAM 27.28 17.85 45.13 60.0 14.87 Complied
BN Agient Spectram Arclyzer - 1551066 o [& s BN Agi ent Spectram Aralyzer - 15500ES
F 500 OC [ SENSENT] ALIGN AUTO 11:40:14 AM Vav26, 207 [ R 500 DC [ SENSEINT] ALTGN AUTO
Earker 1740.420000000 MHz Trg:FreeR f‘“Jﬂeimu "f;;\ 2345 Earker 1739.640000000 MHz T Free R :AVEH'm an';:snn
TS S 048 ke A iy e
I " odon e ARG M 438
1 1
| ' el A
/f \\ / \\
/
1 / \ 3 / \\
. { | - / \)
) ) /
22 22 [
o } \MW~ o w,,/ \‘
Center 737.00 MHz Span 30,00 MHz Center 737.00 MHz Span 30,00 MHz
#Res BWW 1.0 MHz #VBW 3.0 MHz* Sweep 1,000 ms (1001 pts) #Res BW 1.0 MHz #VEW 3.0 MHz* Sweep 1.000 ms (1001 pts)
RXxTx1 RXTx2
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Transmitter Output Power (ERP) (continued)

Results: 10 MHz Channel Bandwidth / Top Channel

Frequency Modulation Conducted RF Conducted RF Combined
(MHz) Power at RxTx1 Power at RxTx2 Conducted RF
(dBm/MHz) (dBm/MHz) Power (dBm/MHz)
741.0 64QAM 24.43 24.00 27.23
Frequency | Modulation Combined Antenna ERP ERP Limit Margin Result
(MHz) Conducted Gain (dBm/MHz) (dBm/MHz) (dB)
RF Power (dBd)
(dBm/MHz)
741.0 64QAM 27.23 17.85 45.08 60.0 14.92 Complied
F ‘Agient Spectrum Arclyzer - {16500EE [EBE= F ‘Agient Spectrum Aralyzer - 11550(€8 B
[ ¥ [0 0c [ senseon] [ aiGvauma 115235 4 Vay26, A7 [ m_[300 DC [ Semse:Iv[ [ ALGN 4uT0 12:04:47 MMay 25, 2017
[Marker 1 744.210000000 MHz ) #hug Type: RS T 23455 [Marker 1743.130000000 MHz i hrg Type: RIS WFEIT
NG Fast — T FreeRun ‘Avg Hold: 100/100 PEA PG Rest > Trg: FreeRun AuglHold: 100100 TIPS
IFGeiniLow Atten: 20 dB oerfA NNNRA IFGain:Low Atten: 20 dB oerlA HRNAN
el Mkr1 744.21 MHz Yy Mkr1 743.13 MHz
fogeias Rer 301 dBm 24.426 dBm fogeias Ror 300 dém 23.997 dBm
1 1
.‘L\ a "~Q"~w\_
; \
’/ | // |
/ \\ T \
3 / | ] / \
¥ 7 \
12 / \ 12 / \‘
22 22 '
! \ / \
il DO RV WPSPYS R - e s e — e
A7 £
Center 741,00 MHz Span 30,00 MHz Center 741.00 MHz Span 30,00 MHz
#Res BWW 1.0 MHz #VBW 3.0 MHz* Sweep 1,000 ms (1001 pts) #Res BW 1.0 MHz #VEW 3.0 MHz* Sweep 1.000 ms (1001 pts)
RxTx1 RxTx2
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Transmitter Output Power (ERP) (continued)

Test Equipment Used:

Asset Instrument Manufacturer Type No. Serial No. ate Cal.

No. Calibration Interval
Due (Months)

M1659 | Thermohygrometer | JM Handelspunkt | 30.5015.13 None stated 22 Feb 2018 12

M1832 | Signal Analyser Agilent N9010A MY53470303 29 Mar 2018 24

A2924 | Attenuator AtlanTecRF AN18W5-20 | 832828#7 Calibrated -
before use

A2522 | Attenuator AtlanTecRF AN18-20 83279743 Calibrated -
before use

M1252 | Signal Generator Hewlett Packard 83640A 3119A00489 26 Oct 2017 24

M281 Power Meter Hewlett Packard E4418A GB37170210-01 16 Feb 2018 12

M1227 | Power Sensor Agilent 8487D 3318A02122 22 Jun 2017 12
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5.2.2. Transmitter Occupied Bandwidth

Test Summary:

Test Engineer: Patrick Jones Test Date: 23 May 2017
Test Sample Serial Number: BHMBH01000213
FCC Reference: Part 2.1049

Test Method Used:

KDB 971168 Section 4.2

Environmental Conditions:

Temperature (T):

24

Relative Humidity (%):

44

Note(s):

1. Occupied bandwidth (99% bandwidth) was measured using a signal analyser occupied bandwidth

function.

2. Measurements were performed with the EUT transmitting with QPSK, 16QAM and 64QAM modulation

schemes.

3. The signal analyser was connected to the RxTx port on the EUT using suitable attenuation and RF

cable.

4. This measurement was performed on bottom, middle and top channels. Only the middle channel results
are included in this document. Results for bottom and top channels are archived on the UL VS LTD IT
server and are available for inspection if required.

ULVSLTD
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Transmitter Occupied Bandwidth (continued)

Results: 5 MHz Channel Bandwidth / Middle Channel /

Frequency (MHz) RxTx Port Resolution Video Bandwidth Occupied
Bandwidth (kHz) (kH2) Bandwidth (MHz)
737.000 1 100 300 4.498
737.000 2 100 300 4.495
BN Agient Spectrum Arclyzer - Cecusied B [BE= BN Agi ent Spectram Aralyzer - Cecusied B ola|
[ ¥ [ste oc] [ sansEaNT] AUGYAUTO | 2:29.26 PMMay 23, 2017 RF__ |52 DC | [ senseavt] ALIGN AUTO 04:53:01 MMay 23, 2017
Marker 1 737,00 MHz Center Freq: 737.000000 MHz REW 100.00 kHz Center Freq: 737.000000 MHz Radio Sta: None
G Trig: FreeRun Avg|Hold:>10/10 G Trig: FreeRun ‘Avg|Hold:>10/10
#FGainLow #htten: 10dB #FGain:Low #Atten: 10dB Radio Device: BTS
Mkr1 737 MHZ Mkr1 737 MH:
Ref Offset 40.8 dB Ref Offset 40.8 dB
fod5id _Ref 5000 dBm 24.678 dBm fodsid _Ref 5000 dBm 24.896 dBm)
og 0g
ES ES
i ! i Y
Ao e e, [ A e
2 1 2 i
i \\, i }
: / | : / |
Lo { Lo /‘ {
) | \
/ | / \
1
AN wrr™ I A R W s O - \M”/V\«v
[Center 737 MHz Span 10 MHz| [Center 737 MHz Span 10 MH.
[[#Res BW 100 kHz #VBW 300 kHz Sweep 1ms| [[#Res BW 100 kHz #VBIW 300 kHz Sweep 1ms]
Occupied Bandwidth Total Power 420 dBm Occupied Bandwidth Total Power 422 dBm
4.4975 MHz 4.4951 MHz
Transmit Freq Error 6.958 kHz OBW Power 99.00 % Transmit Freq Error 8.337 kHz OBW Power 99.00 %
x dB Bandwidth 4.890 MHz xdB -26.00 dB x dB Bandwidth 4.891 MHz xdB -26.00 dB
nss sTaUS nss st

QPSK / RxTx1

QPSK / RxTx2
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Transmitter Occupied Bandwidth (continued)

Results: 5 MHz Channel Bandwidth / Middle Channel /

BN Agient Spectrum Arclyzer - Cecusied B
[ EFE
RBW 100.00 kHz
)
#FGainLow

Radio Std: None

160AM
Frequency (MHz) RxTx Port Resolution Video Bandwidth Occupied
Bandwidth (kHz) (kH2) Bandwidth (MHz)
737.000 1 100 300 4.524
737.000 2 100 300 4.523
[ ol &
[ szusci.r:ﬂﬁrwm.ﬁ:\m [ 2:19.39 PMMay 23, 2017

| SEmsEdy

ALIGH AUTO

04:53:45 2N May 23, 2017

BN Agi ent Spectram Aralyzer - Cecusied B
RF__ |52 DC |
RBW 100.00 kHz
"
#FGainLow

il v
Center Freq: 737.000000 MHz

Radio Sts: None
o Trig: FreeRun AvglHold:>10/10 o Trig: FreeRun AvglHold:>10/10
#htten: 10.dB Radio Device: BTS HAtten: 104 Radio Device: BTS
Mkr1 737 MHZ Mkr1 737 MH:
Ref Offset 408 0B Ref Offset 408 ¢B
fod5id _Ref 5000 dBm 26.979 dBm) fodsid _Ref 5000 dBm 27.147 dBmj
o9 09
4 £
N i B N
I I o EaN [N P S [y Yy
7 / 7 J
/ 4
[ / \ [ \\
/ | / \
Lo Lo s
! \ [ \
| | ] \
\J L’»’\-«\/w-f\/ww\:m’ o A s} Mj \’“"‘-«"w rean
Center 737 MHz Span 10 MHz| Center 737 MHz Span 10 MH;
[fRes BW 100 kHz #VEBW 300 kHz Sweep 1ms| [f#Res BW 100 kHz #VEW 300 kHz Sweep 1ms|
Occupied Bandwidth Total Power 43.8 dBm Occupied Bandwidth Total Power 439 dBm
4.5244 MHz 4.5227 MHz
Transmit Freq Error 16.406 kHz OBW Power 99.00 % Transmit Freq Error 17.278 kHz OBW Power 99.00 %
x dB Bandwidth 4,882 MHz xdB -26.00 dB x dB Bandwidth 4.879 MHz xdB -26.00dB
hiso ST hiso s
16QAM / RXxTx1 16QAM / RXxTx2
UL VS LTD
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Transmitter Occupied Bandwidth (continued)

Results: 5 MHz Channel Bandwidth / Middle Channel /

Frequency (MHz) RxTx Port Resolution Video Bandwidth Occupied
Bandwidth (kHz) (kH2) Bandwidth (MHz)
737.000 1 100 300 4.516
737.000 2 100 300 4.512
BN Agient Spectrum Arclyzer - Cecusied B [BE= BN Agi ent Spectram Aralyzer - Cecusied B ola|
[ EFE [ sansEaNT] AUGYAUTO | 2:20.07 PMMay 23, 2017 RF__ |52 DC | [ senseavt] ALIGN AUTO 04:57:44 MMay 23, 2017
REW 100.00 kHz Center Freq: 737.000000 MHz Ratiio Std: None REW 100.00 kHz Center Freq: 737.000000 MHz Radio Sta: None
G Trig: FreeRun Avg|Hold:>10/10 G Trig: FreeRun ‘Avg|Hold:>10/10
#FGainLow #htten: 10dB Radio Device: BTS #FGain:Low #Atten: 10dB Radio Device: BTS
Mkr1 737 MHZ Mkr1 737 MH:
Ref Offset 40.8 dB Ref Offset 40.8 dB
0518y Ref 50,00 dBm 24.701 dBm) 0510y Ref 50,00 dBm 25.128 dBmj
og 0g
ES ES
E ! E 'y
[APSVA: VIPUNIPPN. SN BN WWMM\\
E: 7 h / \
1 )/ \\ 1 7 {
o o 4
1
! \ / \
I | I |
J ot ] e
e o
(Center 737 MHz Span 10 MHz| (Center 737 MHz Span 10 MH
[#Res BW 100 kHz #VBW 300 kHz Sweep 1ms [#Res BW 100 kHz #VBW 300 kHz Sweep 1ms|
Occupied Bandwidth Total Power 422 dBm Occupied Bandwidth Total Power 425 dBm
4.5158 MHz 4.5122 MHz
Transmit Freq Error 7.675 kHz OBW Power 99.00 % Transmit Freq Error 1.627 kHz OBW Power 99.00 %
x dB Bandwidth 4.899 MHz xdB -26.00 dB x dB Bandwidth 4.898 MHz xdB -26.00 dB
s STATUS) Juss | UF le <PORT2_3M_MID_16QAM png> saved iSTATUS
64QAM / RxTx1 64QAM / RxTx2
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Transmitter Occupied Bandwidth (continued)

Results: 10 MHz Channel Bandwidth / Middle Channel

[ QPSK
Frequency (MHz) RxTx Port Resolution Video Bandwidth Occupied
Bandwidth (kHz) (kHz) Bandwidth (MHz)
737.000 1 200 1000 9.002
737.000 2 200 1000 9.003
BN Agient Spectram Arclyzer - Cecusied BW o [& s o]
[ F A‘i‘ 0c | [ SINSENT] ALIGN AUTO 12:4¢:22PMMay 23, 2017 ISEINT] ALIGN AUTO 04:22:42 MMay 23,2017
|Marker 1737.00 MHz Center Freg; 737.000000 MHz Radio §td: None REWZ20000kHz | Genter Freq: 737.000000 MHz Radio Std: None
o Trig:FreeRun AvgHold:>10/40 o Trg:FreeRun AvgHold:>10/10
#FGain:Low #Atten: 10dB Radio Device: BTS #FGain:Low #Atten: 10 dB Radio Device: BTS
Mkr1 737 MHz Mkr1 737 MH;
Ref Offset40.8 dB Ref Offset 408 dB
oy Ref 50,00 dBm 25.810 dBm) oy Ref 50,00 dBm 25.740 dBmj
09 ]
42 42
. 1 . N
o | D NGNS VR SN SR . [N NV AU, SPGBV
b y = i i
12 / 12 / \
00 / \ 00 / \
/ \ ‘ [ \
[ | / |
e bdr, . LS
e e
Center 737 MHz $pan 20 MHz| Center 737 MHz Span 20 MH;
[F#Res BW 200 kHz #VBW 1MHz #Bweep 1.087 ms| [F#Res BW 200 kHz #VBW 1 MHz #Sweep 1.067 m:
Occupied Bandwidth Total Power 424 dBm Occupied Bandwidth Total Power 42.3 dBm
9.0024 MHz 9.0028 MHz
Transmit Freq Error 11.647 kHz OBW Power 99.00 % Transmit Freq Error 12.179 kHz OBW Power 99.00 %
x dB Bandwidth 9.719 MHz xdB -26.00 dB x dB Bandwidth 9.716 MHz xdB -26.00 dB
™ ST ™ s
QPSK / RxTx1

ULVSLTD

QPSK / RXxTx2
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Transmitter Occupied Bandwidth (continued)

Results: 10 MHz Channel Bandwidth / Middle Channel

[ 160AM
Frequency (MHz) RxTx Port Resolution Video Bandwidth Occupied
Bandwidth (kHz) (kHz) Bandwidth (MHz)
737.000 1 200 1000 9.002
737.000 2 200 1000 8.998
F 0C ISE:NT| ALIGN AUTO D706 ‘Wﬁ‘%"j" i‘i‘
REWZOOI Rz Center Freg: TALGUOIO MKz Sdhne

Radio $td: None

3
RBW 200.00 kHz

SENT] ALIGH AUTO
Center Freq: 737.000000 MHz

04:24:50 HNay 23, 2017

Radio Std: None
o Trig:FreeRun AvgHold:>10/40 o Trg:FreeRun AvgHold:>10/10
#FGain:Low #Atten: 10dB Radio Device: BTS #FGain:Low #Atten: 10 dB Radio Device: BTS
Mkr1 737 MHz Mkr1 737 MH;
Ref Offset40.8 dB Ref Offset 408 dB
focbiay _Ref 5000 dBm 21.398 dBm) focbiax__Ref 50.00 dBm 21.732 dBmj
09 ]
42 42
- [ - Iy
== O SNV o == AN WS v Sy vt \
. 1 N . ]
12 / | 12 { \
) ! | ) / |
00 + 00 \
‘ [ \ i
I | | |
o] ik S oy R
Center 737 MHz $pan 20 MHz| Center 737 MHz Span 20 MH;
[F#Res BW 200 kHz #VBW 1MHz #Bweep 1.087 ms| [F#Res BW 200 kHz #VBW 1 MHz #Sweep 1.067 m:
Occupied Bandwidth Total Power 43.7dBm Occupied Bandwidth Total Power 43.8 dBm
9.0016 MHz 8.9978 MHz
Transmit Freq Error 28.207 kHz OBW Power 99.00 % Transmit Freq Error 28.958 kHz OBW Power 99.00 %
x dB Bandwidth 9.695 MHz xdB -26.00 dB x dB Bandwidth 9.694 MHz xdB -26.00 dB
s STaTUS s U le <PORT2_10M_14'D_QPSK png> saved s
16QAM / RXTx1

16QAM / RXTx2
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Transmitter Occupied Bandwidth (continued)

Results: 10 MHz Channel Bandwidth / Middle Channel  / 64QAM
Frequency (MHz) RxTx Port Resolution Video Bandwidth Occupied
Bandwidth (kHz) (kHz) Bandwidth (MHz)
737.000 1 200 1000 9.020
737.000 2 200 1000 9.017
o [& ] =]8]

o Trig: FreeRun

SECNT] AL
Center Freg: 737.000000 MH;

240038 PMMay 23,2017
Radio $td: None

AUTC
2
AvgHold:>10/40

ALlG

)| BN AUTO
Center Freq: 737.000000 MHz

I 042344 NNay 23,2017

Radio Std: None

> o Trg:FreeRun AvgHold:>10/10
#FGain:Low #Atten: 10dB Radio Device: BTS #FGain:Low #Atten: 10 dB Radio Device: BTS
Mkr1 737 MHz Mkr1 737 MH;
Ref Offset40.8 dB Ref Offset 408 dB
focbiay _Ref 5000 dBm 25.094 dBm) focbiax__Ref 50.00 dBm 25.271 dBmj
09 ]
42 42
£ ! £ n
- [ A ] - [ A o
7z : = ) |
12 / T 12 / \
: / | , / 1
00 00 \
/ | I
] \ 1 |
1 T
v E J Vi
PYSWEREN S VT i s
Center 737 MHz $pan 20 MHz| Center 737 MHz Span 20 MH;
[F#Res BW 200 kHz #VBW 1MHz #Bweep 1.087 ms| [F#Res BW 200 kHz #VBW 1 MHz #Sweep 1.067 m:
Occupied Bandwidth Total Power 42.3 dBm Occupied Bandwidth Total Power 42.3 dBm
9.0198 MHz 9.0168 MHz
Transmit Freq Error 12.078 kHz OBW Power 99.00 % Transmit Freq Error 13.190 kHz OBW Power 99.00 %
x dB Bandwidth 9.749 MHz xdB -26.00 dB x dB Bandwidth 9.750 MHz xdB -26.00 dB
Juss | L) Alignment Completed STATUS & sTarus

64QAM / RXTx1

Test Equipment Used:

64QAM / RXxTx2

Asset Instrument Manufacturer Type No. Serial No. Date Cal.
No. Calibration Interval
Due (Months)
M1659 | Thermohygrometer | JM Handelspunkt | 30.5015.13 None stated 22 Feb 2018 12
M1832 | Signal Analyser Agilent N9010A MY53470303 29 Mar 2018 24
A2924 | Attenuator AtlanTecRF AN18W5-20 | 83282847 Calibrated -
before use
A2522 | Attenuator AtlanTecRF AN18-20 83279743 Calibrated -
before use
M1252 | Signal Generator Hewlett Packard 83640A 3119A00489 26 Oct 2017 24
M281 Power Meter Hewlett Packard E4418A GB37170210-01 16 Feb 2018 12
M1227 | Power Sensor Agilent 8487D 3318A02122 22 Jun 2017 12
ULVSLTD
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5.2.3. Transmitter Conducted Emissions

Test Summary:

Test Engineer:

Patrick Jones

Test Date:

03 May 2017 to
09 May 2017

Test Sample Serial Number:

BHMBH01000213

FCC Reference:

Parts 2.1051 and 27.53(g)

Test Method Used:

KDB 971168 Section 6 referencing FCC Part 27.53

Frequency Range:

9 kHz to 32 GHz

Environmental Conditions:

Temperature (T):

22 to 23

Relative Humidity (%):

39to 41

Note(s):

1. During pre-scans the EUT was configured to transmit a 5 MHz channel bandwidth with 16QAM
modulation applied as this was found to be the worst case modulation scheme with regards to emissions
after preliminary investigations and, as this mode emits the highest transmit output power level, it was

deemed to be the worst case.

2. The emission seen on the 30 MHz to 1 GHz plot at approximately 743.5 MHz is the EUT carrier.

3. All emissions were found to be below the measurement system noise floor. Therefore the highest peak
noise floor reading of the measuring receiver was recorded in the table below.

4. Spurious emissions measurements were performed to 32 GHz, as the customer declared the highest
internally generated clock or oscillator frequency to be 3154.3 MHz.

Results: 5 MHz Channel Bandwidth / 160QAM

Frequency Port Emission Limit Margin Result
(MHz) Level (dBm) (dB)
(dBm)
30090.0 1 -29.9 -13.0 16.9 Complied
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Transmitter Conducted Emissions (continued)

Spectrum ] :g: Spectrum ] :g:
RefLevel 30.00 dbrn  Offset 40.40 0B @ RBW 1KkHz RefLevel 30.00 dbrn  Offset 40.40 0B @ RBW 1KkHz
o Att Sdb SWT  141ms @ VBW 3kHz  Mode Sweep o Att Sds SWT 141ms & VBW 3kHe Mode Sweep
0 1 view 0 1 view
M1[1] -57.20 dBm| M1[1] -56.18 dBm|
12.770 kHz| 13.180 kHz|
20 20
10d 10d
od od
-10 df -10 df
D1 -13.000 dem D1 -13.000 dem
-20 df -20 df
230 df 30 df
-40 df -40 df
50 df 50 df
i ML
”féé’ﬁ‘“ -0
o ] T
Start 9.0 kHz 691 pts Stop 150.0 kHz Start 9.0 kHz 691 pts Stop 150.0 kHz
il ) e il ] (]
11660068 11660068
Date: 3MAY.2017 16:36:57 Date: 3MAY.2017 1655111
Spectrum ] :g: Spectrum :g:
RefLevel 30.00 dBrm  Offset 40.40 d& @ RBW 10 kHz RefLevel 30.00 dBrm  Offset 40.40 d& @ RBW 10 kHz
o Att Sdb SWT  20.9ms @ VBW 30 kHz Mode Sweep o Att SdB SWT 29.9ms @ VBW 30kHz Mode Sweep
0 1rm view 0 1rm view
M1[1] -55.68 dBm| M1[1] -55.00 dBm|
517.0 kHz 1.0360 MH
20 20
10d 10d
od od
-10 df -10 df
D1 -13.000 dem D1 -13.000 dem
20 df -20 df
30 df 30 df
-40 df -40 df
7 e
% S I AU— . T W—— —— 0 d " L mp AT TN
Start 150.0 kHz 691 pts Stop 30.0 MHz Start 150.0 kHz 691 pts Stop 30.0 MHz
Il Il -
11660068 11660068
Date: 4MAY.2017 1245:21 Date: 4MAY.2017 10:58:29

RxTx1 RXTx2
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Transmitter Conducted Emissions (continued)

Spectrum :g: Spectrum :g:
RefLevel 30.00 dér  Offset 40.00 dB @ RBW 100 kHz RefLevel 30.00 dérm  Offset 40.00 dB @ RBW 100 kHz
o Att Sde SWT  9.7ms @ VBW 300kHz Mode Sweep o Att Sds_SWT  9.7ms & VBW 300khz Mode Sweep
0 1 view 0 1 view
M1[1] -48.34 dBm| M1[1] -48.03 dBm|
972.60 MHZ| 903.80 MHZ|
20 20
10d 10d
od od
-10 df -10 df
D1 -13.000 dem D1 -13.000 dem
-20 df -20 df
230 df 30 df
-40 df -40 df
ML 1
i . 1. g L sui]
o T = |:90.4
60 o 60 o
Start 80.0 MHz 691 pts Stop 1.0 GHz Start 80.0 MHz 691 pts Stop 1.0 GHz
Il L Il
11660068 11660068
Date: 4MAY.2017 125814 Date: 4MAY.2017 14:43.03
Spectrum :g: Spectrum :g:
RefLevel 30.00 dbrm  Offset 42.70 dB @ RBW 1Mz RefLevel 30.00 dérm  Offset 42.70 dB @ RBW 1Mz
o Att 5dB SWT 4ms @ YBW 3MHz  Mode Sweep o Att Sds  SWT 4ms © VBW 3MHe  Mode Sweep
0 1rm view 0 1rm Max
M1[1] -33.30 dBm| M1[1] -33.40 dBm|
4.88130 GHZ] 4.96820 GHZ]
20 20
10d 10d
od od
-10 df -10 df
D1 -13.000 dem D1 -13.000 dem
20 df -20 df
30 d 30 d
I VR TTREN NVIOUUIY RO & PR B |
s gt
P [
50 df 50 df
60 o 60 o
Start 1.0 GHz 691 pts Stop 5.0 GHz Start 1.0 GHz 691 pts Stop 5.0 GHz
Il Il -
11660068 11660068
Date: 9MAY.2017 165245 Date: 9MAY.2017 16:46:37

RxTx1

RXTx2
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Transmitter Conducted Emissions (continued)

Spectrum :g: Spectrum :g:
RefLevel 30.00 dérm  Offset 42.20 0B @ RBW 1Mz RefLevel 30.00 dérm  Offset 42.20 dB @ RBW 1Mz
o Att 5dB SWT i5ms @ YBW 3MHz  Mode Sweep o Att Sds  SWT 15ms © VBW 3MHz Mode Sweep
0 1 view 0 1 view
M1[1] -34.44 dBm| M1[1] -34.22 dBm|
6.36400 GHZ] 6.95730 GHZ]
20 20
10d 10d
od od
-10 df -10 df
D1 -13.000 dem D1 -13.000 dem
-20 df -20 df
-30 df T =30 d L
| s —— S—
-40 d s e -40 d
50 df 50 df
60 o 60 o
Start 5.0 GHz 691 pts Stop 10.0 GHz Start 5.0 GHz 691 pts Stop 10.0 GHz
il il D e
11660068 11660068
Date: 9MAY.2017 16:07:49 Date: 9MAY.2017 16:00:23

RxTx1

BN Agi ent Spectrum Arclyzer - Snep: SA. o )
| = 2 D¢ [ sansEaNT] [ ageNauto | 102206 AM Vav(s, 2027
[Marker 1 14.300000000000 GHz . Avg Type: RMS TRACE[ 2345 5
I ot G Trig: FreeRun Avg|Hold:>100100 PE| W AR
IFGeinLow #Atten: 4dB ETANNNNN
Mkr1 14.300 GHz
Ref Dffset 43.2dB
10 gBidy Ref 30.00 dBm -35.560 dBm
2
= T3]
Za
3 ,1
P s A D i T
5
o
Start 10.000 GHz Stop 15.000 GHz
#Res B 1.0 MHz #VBW 3.0 MHz* Sweep (#Swp) 8.333 ms (1001 pts)
nss

SIS

RXTx2

B0 g ent Spectram Aralyzer- Swep: SA =
| ® [N [ senseavt] [ ALGNAUTO 10:39:53 AM May 03, 2017
[Marker 1 14.460000000000 GHz Avg Type:RMS TRCE[T 23 4
ROt G Trg: FreeRun AvglHold:>100100
IFGain:Low HAtten: 4B
Mkr1 14.460 GHz
Ref Dffset 43.2dB
10 gBidy Ref 30.00 dBm -35.299 dBm
2
- T30008n]
Za
3 '1
P bonelhat " N S—— i I A N
52
o
Start 10.000 GHz Stop 15.000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep (#Swp) 8.333 ms (1001 pts)

Jusa:

sTrus

RxTx1

RXTx2

ULVSLTD
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Transmitter Conducted Emissions (continued)

[o (& &)

BN Agi ent Spectrum Arclyzer - Snep: SA.
| = [
[Marker 1 19.295000000000 GHz

ol &

BN Agi ent Spectram Aralyzer - Swep: SA
| ® [N
[Marker 1 19.285000000000 GHz

[ sansEaNT] [ ageNauto | 105103 AM Vav(s, 227 [ senseavt] [ ALGNAUTO 10:42:46 AN May 03, 2017
) Avg Type: RMS T 23455 Avg Type: RMS ToET2345 ¢
e A e ot e [ Mews TR
Mkr1 19.295 GHz Mkr1 19.285 GHz
Ref Dffset 439 dB Ref Dffset 439 dB
{5gaid_Ref 3000 dBm -35.709 dBm {5gakd _Ref 3000 dBm -35.256 dBm
2 2
1= 13,30 dinf 1= 13,00 cBm)
Za z-
32 .1 32 ’1
- bt iyt el Lotk oseaserlilhy " - AN RS Py pani by AL LA e sl
52 52
o o
Start 15.000 GHz Stop 20.000 GHz Start 15.000 GHz Stop 20.000 GHz
[#Res B 1.0 MHz #VBW 3.0 MHz Sweep (#5wp) 8.333 ms (1001 pts) [#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep (#Swp) 8.333 ms (1001 pts)
nss sTaUS nss st
RxTx1 RxTx2
BN Agient Spectram Arelyzer - Snep: SA [EBE= B A ent Spectrum Aralyzer - Swep: SA =
[ % [50 ic | [ Aiovam 112833 A Vav(s, 207 [ & [50 ot T sesen] [ Ao T2 3584 M3y 03, 2007
Marker 121.890000000000 GHz § Avg Type: RMS TRACEL 2345 Marker 124.120000000000 GHz Type:RMS < i5¢
PO GO THg: FreeRun Avg|Hold:>100/100 el RO G T FreeRun AvglHold:>100100 T
IFGinLow #htten: 2dB oeT/ANNNNN ECaiilow 4Atten: 268 DEr/A NNNAN
Mkr1 21.890 GHz Mkr1 24.120 GHz
Ref Dffset 44.7 dB Ref Dffset 44.7 dB
fogeids_Ref 300 dBm -33.471 dBm fogeids _Ref 300 dBm -33.140 dBm
2 2
= 43,30 db| = -13.00 cBr
%I %I
3z 3z f
fhao o e (T M e N U — N JUE TV A " e PURIER
£ £
gl gl
6 6
Start 20.000 GHz Stop 25.000 GHz Start 20.000 GHz Stop 25.000 GHz
#Res BWW 1.0 MHz #VBW 3.0 MHz* Sweep (#Swp) 8.333 ms (1001 pts) #Res BW 1.0 MHz #VEW 3.0 MHz* Sweep (#Swp) 8.333 ms (1001 pts)
= st = st

RxTx1

RXxTx2
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Transmitter Conducted Emissions (continued)

B A ent Spectrum Arclyze - Swep: SA [EE= B i ent Spectrum Aralyze - Swep: SA of@|
| = [ [ sansEaNT] [ ageNauto | 11:49.25 AM Vav(g, 2027 | ® [N [ senseavt] [ ALGNAUTO 1:42:47 AN May 03, 2017
[Marker 129.510000000000 GHz i Avg Type: RMS TRAE[2345 5 Marker 1 29.185000000000 GHz Avg Type:RMS TRUCET 2345 €
PO G Trig: FreeRun ‘Avg Hold:>100100 e PROFee GO Trgs FreeRun AvglHold:>100100 TIPS
IFGzinLow #htten: 2dB DETIANNRNRN \FGainLow SAtten: 2B DET/A NNNA N
Mkr1 29.510 GHz Mkr1 29.185 GHz
Ref Dffset 45 dB Ref Dffset 45 dB
{5gaid_Ref 3000 dBm -31.361 dBm {5gakd _Ref 3000 dBm -30.982 dBm
2 2
! T3] - T30008n]
2z 2
1 .1
3 3
Lo i o g g ierne W P I A R TR, (N e N ST IO ot Ay i
E E
5 5
6 6
Start 25.000 GHz Stop 30.000 GHz Start 25.000 GHz Stop 30.000 GHz
#Res B 1.0 MHz #VBW 3.0 MHz* Sweep (#Swp) 8.333 ms (1001 pts) #Res BW 1.0 MHz #VBW 3.0 MHz* Sweep (#Swp) 8.333 ms (1001 pts)
nss sTaUS nss st

RxTx1 RXTx2

o [& s BN Agi ent Spectram Aralyzer - Swep: SA B
E [ [ sansent] [ aicvamo 32:2215 P May (9, 2017 | [ sensen] [ e ato 02:41:28 MMay 03, 2017
[Marker 130.090000000000 GHz ] Avg Type: RS TRACE! 2345 5 [Marker 131.842000000000 GHz Avg Type:RMS o134 5 €
o ) T FreeRun AvgHold>100/100 P PO G i FreeRun Auglild>1001100 ety
IFGeinLow #htten: 2dB e IFGain:Low #Atten: 208 DT}
Ref OFset 44443 Mkr1 30.090 GHz R Offsot444 4B Mkr1 31.842 GHz
[ogeds_Ref 3000 dBm -29.882 dBm [ogedy_Ref 3000 B -20.965 dBm
2 2

5.0 don) - 300cBn]

3: [} ¢

" B A o g S I T oM uu\LIer; O AR TYoR T I fF Ty i TRTN PP S SRS FRRNPATE N YWY T TS
4 4

5 5

£ £

Start 30.000 GHz Stop 32,000 GHz Start 30.000 GHz Stop 32.000 GHz
#Res BWW 1.0 MHz #VBW 3.0 MHz* Sweep (#Swp) 3.333 ms (1001 pts) #Res BW 1.0 MHz #VEW 3.0 MHz* Sweep (#Swp) 3.333 ms (1001 pts)
™ st Jusc s

RxTx1 RXxTx2
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Transmitter Conducted Emissions (continued)

Test Equipment Used:

Asset Instrument Manufacturer Type No. Serial No. Date Cal.
No. Calibration Interval
Due (Months)
M1659 | Thermohygrometer | JM Handelspunkt | 30.5015.13 None stated 22 Feb 2018 12
M1832 | Signal Analyser Agilent N9010A MY53470303 29 Mar 2018 24
Weinschel Calibrated
A2632 | Attenuator Associates WA75-10-12 A301 before use -
A2633 | Attenuator Weinschel WA75-10-12 | A302 Calibrated i
Associates before use
Atlantic Calibrated
A1738 | Attenuator Microwave BBS40-10 R1379 before use -
A2056 | Attenuator Atlantic WA54-10-12 | A2056 Calibrated ;
Microwave before use
M1835 | Signal Analyser Rohde & Schwarz | FSV30 103050 06 Mar 2018 12
A2924 | Attenuator AtlanTecRF AN18W5-20 | 83282847 Calibrated -
before use
A2522 | Attenuator AtlanTecRF AN18-20 83279743 Calibrated -
before use
M1252 | Signal Generator Hewlett Packard 83640A 3119A00489 26 Oct 2017 24
M281 Power Meter Hewlett Packard E4418A GB37170210-01 16 Feb 2018 12
M1227 | Power Sensor Agilent 8487D 3318A02122 22 Jun 2017 12
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5.2.4. Transmitter Conducted Emissions at Band Edges

Test Summary:

Test Engineer: Patrick Jones Test Date: 26 May 2017

Test Sample Serial Number: BHMBH01000213

FCC Reference: Parts 2.1051 & 27.53(g)

Test Method Used: KDB 971168 Section 6, FCC KDB 662911 Section 3(a)(i) & Notes
below

Environmental Conditions:

Temperature (C): 22

Relative Humidity (%): 50

Note(s):

1. Measurements were performed with the EUT transmitting with QPSK, 16QAM, 64QAM modulation
schemes, all available bandwidths and on bottom and top channels.

2. 5 MHz Channel bandwidth: In the first 1.0 MHz immediately outside and adjacent to the operating band,
the test receiver resolution bandwidth was set to 51 kHz (=1% of the widest 26 dB emission bandwidth
for a 5 MHz channel) and video bandwidth 200 kHz (as close to > three times the resolution bandwidth
as the test receiver allowed).

3. 10 MHz Channel bandwidth: In the first 1.0 MHz immediately outside and adjacent to the operating
band, the test receiver resolution bandwidth was set to 100 kHz (21% of the widest 26 dB emission
bandwidth for a 10 MHz channel) and video bandwidth 300 kHz (three times the resolution bandwidth).

4. Sweep time was set to auto and an RMS detector with trace averaging of at least 100 sweeps was used.

The channel power function of the analyser was used to measure the power in the 1 MHz band
immediately outside the frequency block. The levels were recorded and summed. The summed values
were compared to the limit to obtain the margins as shown in the results tables on the following pages.
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Transmitter Conducted Emissions at Band Edges (cont

inued)
Results: 5 MHz Channel Bandwidth / Lower Band Edge
Band Modulation Port RF1 Port RF2 | Combined Limit Margin Result
Edge Scheme Emission Emission Emission (dBm) (dB)
Frequency Level Level Level
(MHz) (dBm) (dBm) (dBm)
728.0 QPSK -30.2 -30.9 -27.5 -13.0 14.5 Complied
728.0 16QAM -30.8 -30.3 -27.5 -13.0 14.5 Complied
BN Agient Spectram Arclyzer - 1551066 o [& s BN Agi ent Spectram Aralyzer - 15500ES o]
| ¥ [s0 oc| [ SINSENT] ALIGY AUTO 2339 PMMay 26, 2017 | R[50 DbC| [ SENSEINT] ALIGN AUTO 02:53:20 MMay 25,2017
Marker 1728.00 MHz Center Freg; 727.500000 MHz Radio §td: None Marker 1728.00 MHz Genter Freq: 727.500000 MHz Radio Std: None
- Trig: FreeRun ‘AvgHold: 100/100 s Trig: FreeRun AvglHold: 100400
#FGain:Low #Atten: 10dB Radio Device: BTS #FGain:Low #Atten: 10 dB Radio Device: BTS
Mkr1 728 MHz Mkr1 728 MHz
fossiay Rer £0.00 B -38.913 dBm fossiay Rer 400 dBim -39.680 dBm
09 ]
I I
. .
1z 1z v =]
00 / 00
100 / 100 /
/
h2 ’ 2
oA S R IO [ B A ey
Center 727.5 MHz $pan 2 MHz Center 727.5 MHz $pan 2 MHz
#Res BW 51KkHz #VBW 200 kHz Sweep 1ms #Res BW §1kHz #VBIW 200 kHz Sweep 1ms
Channel Power Power Spectral Density Channel Power Power Spectral Density
-30.16 dBm /1vHz i} -90.16 dBm 1z |} -30.89dBm /1miz i} -90.89 dBm 1z |}
o ST o s
Bottom Channel / QPSK / RxTx1 Bottom Channel / QPSK / RxTx2
BN Agi ent Spectrum Arclyzer - 165)6€ [BE= BN Agi ent Spectrum Aralyzer - 1550€S ola|
[ ¥ [ste oc] [ SENSENT] ALIGY AUTQ 205 04 PMMay 26, 2017 [’ [ste bc] [ SENSEINT] ALIGN AUTO 02:57:02°MMay 25, 2017
|Marker 1728.00 MHz Center Freg: 727.600000 Mz Radlio Std: None |Marker 1728.00 MHz Center Freq: 727.500000 MHz Radio Sts: None
s Trig: FreeRun ‘AvglHold: 100/100 s Trig: FreeRun AvglHold: 1001100
#FGain:Low #Atten: 10dB Radio Device: BTS #FGain:Low HAtten: 10 dB Radio Device: BTS
Mkr1 728 MHz Mkr1 728 MHz
fodsids Ref 100 B -40.206 dBm [0y Rer 100 dBim -39.345 dBm
o9 09
I I
12 12
. _ /
00 00
/ /
/
2 ' 2 v
] L PN Py PN DU P AR S B S e
Center 727.5 MHz Span 2 MHz Center 727.5 MHz Span 2 MHz
#Res BW 51KkHz #VEW 200 kHz Sweep 1ms #Res BW 51KkHz #VEW 200 kHz Sweep 1ms
Channel Power Power Spectral Density Channel Power Power Spectral Density
-30.85dBm 11wz i} -90.85dBm mz |} -30.35dBm 11vHiz - i} -90.35dBm 1z |}
hiso ST hiso s
Bottom Channel / 16QAM / RxTx1
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Transmitter Conducted Emissions at Band Edges (cont inued)
Results: 5 MHz Channel Bandwidth / Lower Band Edge
Band Modulation Port RF1 Port RF2 | Combined Limit Margin Result
Edge Scheme Emission Emission Emission (dBm) (dB)
Frequency Level Level Level
(MHz) (dBm) (dBm) (dBm)
728.0 64QAM -32.1 -31.1 -28.6 -13.0 15.6 Complied
BN Agi ent Spectrum Arclyzer - 165)6€ [BE= BN Agi ent Spectrum Aralyzer - 1550€S ola|
[ ¥ [ste oc] [ SENSENT] ALIGY AUTQ 2:06.54 PMMay 26, 2017 [’ [ste bc] [ SENSEINT] ALIGN AUTO 02:5%:10 M May 25,2017
|Marker 1728.00 MHz Center Fren: 727.500000 MHz Radio Std: None |Marker 172800 MHz Center Freq: 727 500000 MHz Radio Std: None
Trig: Free Run Avg|Hold: 100/100 op. Trig: FreeRun ‘Avg|Hold: 100100
#FGain:Low #Atten: 10dB Radio Device: BTS #FGain:Low #Atten: 10 dB Radio Device: BTS
Mkr1 728 MHz Mkr1 728 MHz
fodsids Ref 100 B -39.866 dBm [0y Rer 100 dBim -40.116 dBm
o9 09
I I
- - S
00 / 00 //
/\/ /_/
J
1
2 2
T S S e e Y
Center 727.5NHz Span 2 MHz Center 727.5 MHz Span 2 MKz
#Res BW 51kHz #VBW 200 kHz Swieep 1ms #Res BW 51kHz #VBIW 200 kHz Sweep 1ms
Channel Power Power Spectral Density Channel Power Power Spectral Density
-3213dBm 11wz i} -92.13dBm mz ||} -31.12dBm vz i) -91.12dBm 1z ||}

Bottom Channel / 64QAM / RxTx1

Bottom Channel / 64QAM / RxTx2
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Transmitter Conducted Emissions at Band Edges (cont inued)
Results: 5 MHz Channel Bandwidth / Upper Band Edge
Band Modulation Port RF1 Port RF2 | Combined Limit Margin Result
Edge Scheme Emission Emission Emission (dBm) (dB)
Frequency Level Level Level
(MHz) (dBm) (dBm) (dBm)
746.0 QPSK -30.6 -29.1 -26.8 -13.0 13.8 Complied
746.0 16QAM -29.3 -29.3 -26.3 -13.0 13.3 Complied
BN Agi ent Spectrum Arclyzer - 165)6€ [BE= BN Agi ent Spectrum Aralyzer - 1550€S ola|
[ EFE [ sansEaNT] AUGYAUTO | 24912 PMMay 26, 2017 RF__ |52 DC | [ senseavt] ALIGN AUTO 03:57:23 MMay 25, 2017
|v3w 200.00 kHz ] grsim;::;;‘zas.smouomix o 0710 Radio Std: None |v3w 200.00 kHz ] gzme;;r:;u:nssuonnowx . Radio Std: None
#FGain:Low - #At“ten 1048 o Radio Device: BTS #FGain:Low e #A«L 10d8 ¢ Radio Device: BTS
Mkr1 746 MHz Mkr1 746 MHz
fodsids Ref 100 B -38.696 dBm [0y Rer 100 dBim -37.417 dBm
o9 09
I I
pE—— iEe=
00 00 \
A\
\
N \
2 2
e B S AU SN N RS e P AN B
Center 746.5 MHz Span 2 MHz Center 746.5 MHz Span 2 MHz
#Res BW 51KHz #VBW 200 kHz Sweep 1ms #Res BW 51KkHz #VEW 200 kHz Sweep 1ms
Channel Power Power Spectral Density Channel Power Power Spectral Density
-30.61dBm 11wz i -90.61 dBm mz |} -29.09dBm /1mHiz i -89.09dBm 1z |}
Top Channel / QPSK / RxTx1 Top Channel / QPSK / RxTx2
BN Agient Spectram Arclyzer - 1551066 o [& s B Agient: Aralyzer - 11550068 o]
F [0 0c | [ SENSENT] ALGNAUTO | 035119 PMMay 26,2017 [50 DC [ [ SENSEINT] ALLGN AUTO 04:01:03 M May 25, 2017
|v3w 200,00 kHz ] ?;nle;;:e:;‘z%.SWDEDMT ol 0010 Radio §td: None |v3w 200,00 kHz gzm‘e;rir:;urs&uonoon'lrx ot 010 Radio Sta: None
#FGain:Low iAftsn 10dB e Radio Device: BTS #IFGain:Low #Agsn 10d8 ¢ Radio Device: BTS
ef Ofse Mkr1 746 MHz of Ofse Mkr1 746 MHz
fossiay Rer £0.00 B -37.628 dBm fossiay Rer 400 dBim -37.714 dBm
09 ]
I I
s e
00 \\ 00 \
N
00 1 00 \
2 2
o — ] \Mw“v—"\/\\mm
Center 746.5 MHz $pan 2 MHz Center 746.5 MHz $pan 2 MHz
#Res BW 51KkHz #VBW 200 kHz Sweep 1ms #Res BW §1kHz #VBIW 200 kHz Sweep 1ms
Channel Power Power Spectral Density Channel Power Power Spectral Density
29.31dBm 11wz i} -89.31 dBm 1z |} -29.30dBm /1miz i} -89.30 dBm 1z |}
& STATUS Juss | L Alignment Completed sTarus
Top Channel / 16QAM / RxTx1 Top Channel / 16QAM / RxTx2
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Transmitter Conducted Emissions at Band Edges (cont

inued)
Results: 5 MHz Channel Bandwidth / Upper Band Edge
Band Modulation Port RF1 Port RF2 | Combined Limit Margin Result
Edge Scheme Emission Emission Emission (dBm) (dB)
Frequency Level Level Level
(MHz) (dBm) (dBm) (dBm)
746.0 64QAM -29.8 -29.6 -26.7 -13.0 13.7 Complied
BN Agi ent Spectrum Arclyzer - 165)6€ [BE= BN Agi ent Spectrum Aralyzer - 1550€S ola|
[ EFE [ sansEaNT] AUGYAUTO | 2:5232PMMay 26, 2017 RF__ |52 DC | [ senseavt] ALIGN AUTO 04:.3:49 MMay 25, 2017
|v3w 200,00 kHz ] grsim;::;;‘zas.smouomix ol 0010 Ratiio Std: None |v3w 200,00 kHz ] gxee;::;u:ns5nonnomrrkum e Radio Sta: None
#FGain:Low #At“ten 1048 o Radio Device: BTS #FGain:Low e Shten: 1048 Radio Device: BTS
Mkr1 746 MHz Mkr1 746 MHz
fodsids Ref 100 B -38.003 dBm [0y Rer 100 dBim -38.702 dBm
o9 09
I I
- v
00 \ 00 \
A A
AN
Ay : 1
2 2
| IS e S . N N R N B AN
Center 746.5 NHz Span 2 MHz Center 746.5 MHz Span 2 MKz
#Res BW 51kHz #VBW 200 kHz Swieep 1ms #Res BW 51kHz #VBIW 200 kHz Sweep 1ms
Channel Power Power Spectral Density Channel Power Power Spectral Density
-29.81dBm /1vHz i} -89.81 dBm mz |} -29.65dBm /1vHiz i} -89.65dBm 1z ||}
Top Channel / 64QAM / RxTx1

Top Channel / 64QAM / RxTx2
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Transmitter Conducted Emissions at Band Edges (cont inued)
Results: 10 MHz Channel Bandwidth / Lower Band Edge
Band Modulation Port RF1 Port RF2 | Combined Limit Margin Result
Edge Scheme Emission Emission Emission (dBm) (dB)
Frequency Level Level Level
(MHz) (dBm) (dBm) (dBm)
728.0 QPSK -35.7 -34.4 -32.0 -13.0 19.0 Complied
728.0 16QAM -34.9 -34.0 -31.4 -13.0 18.4 Complied
BN Agi ent Spectrum Arclyzer - 165)6€ [BE= BN Agi ent Spectrum Aralyzer - 1550€S ola|
¥F C b LINT] ALIGN AUTQ 1:10.07 PMMay 26, 2017 RF i DC SENSEIINT| ALIGN AUTO 03:23:27 MM May 25,2017
VBW300.00kHz | enter Frec; 727.600000 MHz Radio Std: None VBW300.00kHz | Center Freq: 727 500000 MHz Radio Std: None
#FGain:Low > I;It“te:rfﬂzlé" Ao 10710 Radio Device: BTS #FGain:Low e x:s:r:;z;" Aot Radio Device: BTS
Mkr1 728 MHz Mkr1 728 MHz
fodsids Ref 100 B -42.485 dBm [0y Rer 100 dBim -42.264 dBm
08 09
. .
- -
0oz 0oz
//
! I ! I
e i
H\,/Vu \,/v\
R 1 1
I AU /N SRS ENIVEON OV (RN GRSV PRe. /NI IRV IIY NUSEPRL VLTV SRR |
Center 727.5 NHz Span 2 MHz Center 727.5 MHz Span 2 MHz
Res BW 100 kHz #VBW 300 kHz Sweep 1ms iRes BW 100 kHz #VBIN 300 kHz Sweep 1ms
Channel Power Power Spectral Density Channel Power Power Spectral Density
-35.75dBm /1vHz i} -95.75dBm mz |} -3443dBm 11viz i} -94.43dBm 1z |}
Bottom Channel / QPSK / RxTx1 Bottom Channel / QPSK / RxTx2
- E=EE= =&
¥ 0 D ALIGN AUTO 02:21:34 PMMay 26, 2017 DC ALIGN AUTO 03:31:24 MM May 25,2017
VBW300.00kHz | ?;nle;;:e:;‘zﬂ.SDﬁDEDM:z ol 0010 Radio §td: None VBW300.00kHz | ?::“e;ri[:;uzﬂwwwMTV«\HAIH e Radio Sta: None
#FGain:Low iAftsn 10dB e Radio Device: BTS #IFGain:Low #Atten: 10 dB Radio Device: BTS
o Mkr1 728 MHz o Mkr1 728 MHz
fossiay Rer £0.00 B -42.782 dBm fossiay Rer 400 dBim -41.070 dBm
09 09
I I
- -
o A/’ o
0o —= 0o s
e A
00 . 1 00 -
b oo AP NS AV WAV DU NS O Y
Center 727.5 MHz $pan 2 MHz Center 727.5 MHz $pan 2 MHz
#Res BW 100 kHz #VEW 300 kHz Sweep 1ms #Res BW 100 kHz #VBIW 300 kHz Sweep 1ms
Channel Power Power Spectral Density Channel Power Power Spectral Density
-34.89dBm /1vz i} -94.89 dBm 1z |} -34.05dBm /1miz i} -94.05dBm 1z |}
Bottom Channel / 16QAM / RxTx1 Bottom Channel / 16QAM / RxTx2
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Transmitter Conducted Emissions at Band Edges (cont

inued)
Results: 10 MHz Channel Bandwidth / Lower Band Edge
Band Modulation Port RF1 Port RF2 | Combined Limit Margin Result
Edge Scheme Emission Emission Emission (dBm) (dB)
Frequency Level Level Level

(MHz) (dBm) (dBm) (dBm)

728.0 64QAM -34.6 -34.1 -31.3 -13.0 18.3 Complied
B Ay :mig:dv.m»\rz\ym—ilﬂﬁﬂi i - _ \i\ili' B Ay amigmun»\mym—rlrlmfir — =1 @
NEWI0 R ] Cetmemmmon: oo St VBV ] CereTmEom R suitone

Trig: Free Run Avg|Hold: 100/100 Trig: FreeRun ‘Avg|Hold: 100100
#FGain:Low #Atten: 10dB Radio Device: BTS #FGain:Low #Atten: 10dB Radio Device: BTS
oo Mkr1 728 MHz oo Mkr1 728 MHz
fodsids Ref 400 dEm -41.699 dBm [0y Ref 4000 dem -42.494 dBm

08 09
. .

. .

0oz 0oz

, s ) S

w,w./\/ ) A
o~ N
h2 1 ) 1/
b A A A T S hmeeraavacad| Lo A NP USRI WS

Center 727.5 MHz Span 2 MHz Center 727.5 MHz Span 2 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1ms #Res BW 100 kHz #VBW 300 kHz Sweep 1ms

Channel Power Power Spectral Density Channel Power Power Spectral Density

-34.65dBm 11wz i} -94.65dBm mz i -3412dBm 11viz - i} -94.12dBm 1z ||}
Bottom Channel / 64QAM / RxTx1

Bottom Channel / 64QAM / RxTx2
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Transmitter Conducted Emissions at Band Edges (cont inued)
Results: 10 MHz Channel Bandwidth / Upper Band Edge
Band Modulation Port RF1 Port RF2 | Combined Limit Margin Result
Edge Scheme Emission Emission Emission (dBm) (dB)
Frequency Level Level Level
(MHz) (dBm) (dBm) (dBm)
746.0 QPSK -32.0 -32.0 -29.0 -13.0 16.0 Complied
746.0 16QAM -31.7 -32.9 -29.2 -13.0 16.2 Complied
BN Agient Spectrum Are [BE= BN Agi ent Spectrum Aralyzer - 1550€S ola|
[ ¥ [ste oc] [ sansEaNT] AUGYAUTO | 024243 PMMay 26, 2017 [’ [ste bc] [ senseavt] ALIGN AUTO 03:35:32 °MMay 25, 2017
Marker 1 746,00 MHz Center Fre: 746.500000 MHz Ratiio Std: None Marker 1 746,00 MHz Center Freq: 746.500000 MHz Radio Sta: None
». Trig: FreeRun Avg|Hold: 100/100 op. Trig: FreeRun ‘Avg|Hold: 100100
#FGain:Low #Atten: 10dB Radio Device: BTS #FGain:Low HAtten: 10 dB Radio Device: BTS
Mkr1 746 MHz Mkr1 746 MHz
fodsids Ref 100 B -38.895 dBm [0y Rer 100 dBim -39.055 dBm
o9 09
I I
12 12
00 Y 00 N
1 \ )
\/\ M\ﬂ o
v v
" 1 S 1
- 2 N ) ¥
R e T2t SO\ SV e ST, 2E SIS Y
Center 746.5 MHz Span 2 MHz Center 746.5 MHz Span 2 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1ms #Res BW 100 kHz #VEW 300 kHz Sweep 1ms
Channel Power Power Spectral Density Channel Power Power Spectral Density
-32.00dBm 11wz |l -92.00 dBm 1z |l -32.05dBm 11vHiz - i} -92.05dBm 1z ||}
Top Channel / QPSK / RxTx1 Top Channel / QPSK / RxTx2
BN Agient Spectram Arclyzer - 1551066 o [& s BN Agi ent Spectram Aralyzer - 15500ES o]
| ¥ [s0 oc| [ SENSENT] ALGNAUTO | 0:4¢:02 PMMay 26,2017 RE__[500 DC | [ SENSEINT] ALLGN AUTO 03:37:31 MMay 25,2017
Marker 1 746.00 MHz Center Freg;: 746.500000 MHz Radio §td: None Marker 1 746.00 MHz Center Freq; 746.500000 MHz Radio Std: None
. Trig: FreeRun Avg|Hold: 100/100 s Trig: FreeRun ‘Avg[Hole: 100/400
#FGain:Low #Atten: 10dB Radio Device: BTS #IFGain:Low #Atten: 10 dB Radio Device: BTS
ef Ofse Mkr1 746 MHz of Ofse Mkr1 746 MHz
fossiay Rer £0.00 B -38.912 dBm fossiay Rer 400 dBim -40.715 dBm
09 ]
I I
12 12
00 00
00| oo
W oy ny N
LA 13 Vin
~ 2 Ny )
ey o o] R S Lo e ) JUy: VAV W
Center 746.5 MHz $pan 2 MHz Center 746.5 MHz $pan 2 MHz
#Res BW 100 kHz #VEW 300 kHz Sweep 1ms #Res BW 100 kHz #VBIW 300 kHz Sweep 1ms
Channel Power Power Spectral Density Channel Power Power Spectral Density
-31.66dBm /1vHz i} -91.66 dBm 1z |} -32.86dBm /1miz i} -92.86 dBm 1z |}
Top Channel / 16QAM / RxTx1
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Transmitter Conducted Emissions at Band Edges (cont

inued)
Results: 10 MHz Channel Bandwidth / Upper Band Edge
Band Modulation Port RF1 Port RF2 | Combined Limit Margin Result
Edge Scheme Emission Emission Emission (dBm) (dB)
Frequency Level Level Level
(MHz) (dBm) (dBm) (dBm)
746.0 64QAM -33.1 -31.8 -29.4 -13.0 16.4 Complied
BN Agi ent Spectrum Arclyzer - 165)6€ [BE= BN Agi ent Spectrum Aralyzer - 1550€S ola|
[ ¥ [ste oc] [ sansEaNT] AUGYAUTO | 2:45.18 PMMay 26, 2017 [’ [ste bc] [ senseavt] ALIGN AUTO 03:33:56 MMay 25, 2017
|Marker 1746.00 MHz Center Freg: 746.500000 MHz Radio Std: None |Marker 1746.00 MHz Center Freq: 746.500000 MHz Radio Std: None
». Trig: FreeRun ‘Avg|Hold: 1001100 s Trig: FreeRun ‘Avg|Hold: 100100
#FGain:Low #Atten: 10dB Radio Device: BTS #FGain:Low HAtten: 10 dB Radio Device: BTS
o Mkr1 746 MHz o Mkr1 746 MHz
fodsids Ref 100 B -40.246 dBm [0y Rer 100 dBim -39.386 dBm
o9 09
I I
- -
o 0
h i
q N I,
!
! 2 ) g2
I S SO VU NN ‘SN S R s ety SV
Center 746.5 NHz Span 2 MHz Center 746.5 MHz Span 2 MKz
#Res BW 100 kHz #VBW 300 kHz Swieep 1ms #Res BW 100 kHz #VBIW 300 kHz Sweep 1ms
Channel Power Power Spectral Density Channel Power Power Spectral Density
-33.15dBm 11wz i} -93.15dBm mz ||} -31.84dBm 11vHiz i} -91.84 dBm 1z ||}
Top Channel / 64QAM / RxTx1

Top Channel / 64QAM / RxTx2
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Transmitter Conducted Emissions at Band Edges (cont inued)

Test Equipment Used:

Asset Instrument Manufacturer Type No. erial No. ate Cal.

No. Calibration Interval
Due (Months)

M1659 | Thermohygrometer | JM Handelspunkt | 30.5015.13 None stated 22 Feb 2018 12

M1832 | Signal Analyser Agilent N9010A MY53470303 29 Mar 2018 24

A2924 | Attenuator AtlanTecRF AN18W5-20 | 83282847 Calibrated -
before use

A2522 | Attenuator AtlanTecRF AN18-20 832797#3 Calibrated -
before use

M1252 | Signal Generator Hewlett Packard 83640A 3119A00489 26 Oct 2017 24

M281 Power Meter Hewlett Packard E4418A GB37170210-01 16 Feb 2018 12

M1227 Power Sensor Agilent 8487D 3318A02122 22 Jun 2017 12
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5.2.5. Transmitter Radiated Spurious Emissions

Test Summary:

Test Engineer:

David Doyle

Test Dates:

05 May 2017 &
08 May 2017

Test Sample Serial Number:

BHMBH01000213

FCC Reference:

Parts 2.1053 and 27.53(g)

Test Method Used:

KDB 971168 Section 6.1 referencing FCC Part 2.1053

Frequency Range:

30 MHz to 32 GHz

Configuration:

5 MHz / 16QAM / Top Channel

Environmental Conditions:

Temperature (C):

23to 24

Relative Humidity (%):

35t0 37

Note(s):

1. The EUT was set to transmit with a 5 MHz channel bandwidth with 16QAM modulation applied as this
mode emits the highest transmit output power level, it was deemed to be the worst case.

2. The emission seen on the 30 MHz to 1 GHz plot at approximately 743.5 MHz is the EUT catrrier.

3. All emissions shown on the pre-scan plots were investigated and found to be ambient, or >20 dB below
the applicable limit or below the measurement system noise floor. Therefore the highest peak noise floor
reading of the measuring receiver was recorded in the table below.

4. Measurements below 1 GHz were performed in a semi-anechoic chamber (Asset Number K0017) at a
distance of 3 metres. The EUT was vertically oriented and placed at a height of 80 cm above the
reference ground plane in the centre of the chamber turntable. Maximum emission levels were
determined by height searching the measurement antenna over the range 1 metre to 4 metres.

5. Pre-scans above 1 GHz were performed in a fully anechoic chamber (Asset Number KO002) at a
distance of 3 metres. The EUT was vertically oriented and placed at a height of 1.5 metres above the
test chamber floor in the centre of the chamber turntable. All measurement antennas were placed at a
fixed height of 1.5 metres above the test chamber floor, in line with the EUT.

6. Pre-scans were only required to 32 GHz but have been carried out to 40 GHz.

Results:
Frequency Antenna Emission Limit Margin Result
(MHz) Polarisation Level (dBm) (dB)
(dBm)
780.940 Vertical -42.7 -13.0 29.7 Complied
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Transmitter Radiated Spurious Emissions (continued)

® RBW 100 kHz Marker 1 [TL ] @ RBW 1 Mz Marker 1 [T1 ]
VBW 300 kHz -41.53 dBm VBW 3 Mz -58.60 dem
Ref 0 dBm At 10 dB SW 100 ms 743. 500000000 Mz Ref 0 dBm At 10 d8 SW 20 ms 3.879807692 Gz
0 100 Mz Narkef 2 711 1 o o Verkdr 2 [T1]]
-42.69 dpn -59.23 den
L 780 03p74154% Wy L 2 304230769 Gz
F—For |1z fen —Jor -13 fom
1 Pt [L R
MEY | L
1
JLL -
kLA ] ,
|
L omhi byt
[t T 2 i
L [ 1 4
T p——
| O R
T e e
- 100 100
Start 30 Mi Stop 1 Gz Start 1 Gz 300 M/ Stop 4 Gz
11660068 11660068
ate: 8 may.2017 11:51:01 ate: 5.MaY. 2017 09:41:05
® REW 1 Miz Marker 1 [T1 ] @ RBW 1 Mz Marker 1 [T1]
VBW 3 Miz -61.40 dBm VBW 3 Mz -62.62 dem
Ref 0 dBm At 10 dB SW 20 ms 4.926282051 Gz Ref 0 dBm At 10 d8 SW 20 ms 7355760231 GHz
0 o
F— ot -13 §en —Jor -13 fom
LR
MEY |
L 1 L s
y [EPIPUNS IGIPES. 8 PSR WPV SIS
ISR NSUUUE BV |t b L]
-100 100
Start 4 Gz 200 MHz/ Stop 6 Gtz Start 6 Gz 200 M/ Stop 8 Gz
11660068 11660068
Date: 5.may.2017 11:10:39 ate: 5.MAY. 2017 11:35:21
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Transmitter Radiated Spurious Emissions (continued)
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Transmitter Radiated Spurious Emissions (continued)

Test Equipment Used:

Asset Instrument Manufacturer [ype No. erial No. ate Cal.
No. Calibration Interval
Due (Months)
M2003 Thermohygrometer Testo 608-H1 45046641 22 Feb 2018 12
K0017 3m RSE Chamber Rainford EMC N/A N/A 14 Apr 2018 12
M1995 Amplifier Rohde & Schwarz ESU40 100428 13 Apr 2018 12
A2903 Antenna Schwarzbeck VULB 9163 9163-944 22 Aug 2017 12
K0002 3m RSE Chamber Rainford EMC N/A N/A 16 Nov 2017 12
M1874 Test Receiver Rohde & Schwarz ESU26 100553 28 Oct 2017 12
A1534 Pre Amplifier Hewlett Packard 8449B 3008A00405 09 Nov 2017 12
A1818 Antenna EMCO 3115 00075692 08 Nov 2017 12
A253 Antenna Flann Microwave 12240-20 128 08 Nov 2017 12
A254 Antenna Flann Microwave 14240-20 139 08 Nov 2017 12
A255 Antenna Flann Microwave 16240-20 519 08 Nov 2017 12
A256 Antenna Flann Microwave 18240-20 400 08 Nov 2017 12
M1656 Thermohygrometer JM Handelspunkt 30.5015.13 None stated 22 Feb 2018 12
A1396 Attenuator Huber & Suhner 6810.17.B 757987 28 Feb 2018 12
A2895 Antenna Schwarzbeck BBHA 9170 9170-728 11 Apr 2018 12
A2896 Pre-Amplifier Schwarzbeck BBV 9721 9721-023 09 Nov 2017 12
M1832 Signal Analyser Agilent N9010A MY53470303 | 28 Mar 2018 24
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5.2.6. Transmitter Frequency Stability (Temperature Varia __ tion)

Test Summary:

Test Engineer: Patrick Jones Test Dates: 17 May 2017 to
19 May 2017

Test Sample Serial Number: BHMBH01000213

FCC Reference: Parts 2.1055 & 27.54

Test Method Used: KDB 971168 Section 9.0 / FCC Part 2.1055 and Notes below

Environmental Conditions:

Temperature (C): 25to 28

Relative Humidity (%): 40to 51

Note(s):

1. A bench power supply was connected to the EUT via a customer supplied power cable at the nhominal
voltage of 28.0 VDC.

2. Temperature was monitored throughout the test with a calibrated digital thermometer.

3. Frequency stability was measured using a signal analyser marker placed at the lower 99% occupied
bandwidth point (bottom channel) or higher 99% occupied bandwidth point (top channel). The delta
between the maker frequency and band edge frequency is the margin. The signal analyser’s frequency
count function was used to give the marker a 1 Hz resolution.

4. During occupied bandwidth testing, the 5 MHz channel bandwidth was shown to use a larger proportion
of the channel bandwidth than a 10 MHz channel bandwidth. Therefore, this configuration will result in
the emission being closer to the band edge. A 5 MHz channel bandwidth was used for all frequency
stability measurements.

5. The fundamental emissions remain within the authorised band of operation during all tests.

6. Frequency error was calculated by finding the difference between the reference frequency measured at

+20 T (f ,om) and the frequency measured at the required temperature (f,,) then converted to PPM. The
following equation was used:

Frequency error in PPM = (((fy - fiom)*1000000)/fnom)

E.Q. fn=728.277273; foom = 728.283586
(((728.277273 - 728.283586)*1000000)/ 728.283586) = 8.67 PPM
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Transmitter Frequency Stability (Temperature Variat

ion) (continued)

Results: Bottom Channel / RxTx1 (730.5 MHz)

Temperature Measured Lower Band Margin Frequency Result
(°C) Frequency Edge Limit (MHz) Error (PPM)

(MHz) (MHz)

-30 728.277273 728.0 0.277273 8.67 Complied

-20 728.283581 728.0 0.283581 0.01 Complied

-10 728.285477 728.0 0.285477 2.60 Complied

0 728.285308 728.0 0.285308 2.36 Complied

10 728.282875 728.0 0.282875 0.98 Complied

20 728.283586 728.0 0.283586 0.00 Complied

30 728.283635 728.0 0.283635 0.07 Complied

40 728.281902 728.0 0.281902 231 Complied

50 728.284010 728.0 0.284010 0.58 Complied
Results: Top Channel / RxTx1 (743.5 MHz)

Temperature Measured Upper Band Margin Frequency Result
(°C) Frequency Edge Limit (MHz) Error (PPM)

(MHz) (MHz)

-30 745.722264 746.0 0.277736 10.76 Complied

-20 745.734472 746.0 0.265528 5.61 Complied

-10 745.730802 746.0 0.269198 0.69 Complied

0 745.731583 746.0 0.268417 1.74 Complied

10 745.730295 746.0 0.269705 0.01 Complied

20 745.730288 746.0 0.269712 0.00 Complied

30 745.728807 746.0 0.271193 1.99 Complied

40 745.730539 746.0 0.269461 0.34 Complied

50 745.735704 746.0 0.264296 7.26 Complied
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Transmitter Frequency Stability (Temperature Variat

ion) (continued)

Results: Bottom Channel / RxTx2 (730.5 MHz)

Temperature Measured Lower Band Margin Frequency Result
(°C) Frequency Edge Limit (MHz) Error (PPM)

(MHz) (MHz)

-30 728.282884 728.0 0.282884 3.62 Complied

-20 728.283533 728.0 0.283533 2.72 Complied

-10 728.282951 728.0 0.282951 3.52 Complied

0 728.283373 728.0 0.283373 2.94 Complied

10 728.282915 728.0 0.282915 3.57 Complied

20 728.285517 728.0 0.285517 0.00 Complied

30 728.285990 728.0 0.285990 0.65 Complied

40 728.282986 728.0 0.282986 3.48 Complied

50 728.282427 728.0 0.282427 4.24 Complied
Results: Top Channel / RxTx2 (743.5 MHz)

Temperature Measured Lower Band Margin Frequency Result
(°C) Frequency Edge Limit (MHz) Error (PPM)

(MHz) (MHz)

-30 745.736223 746.0 0.263777 6.95 Complied

-20 745.729798 746.0 0.270202 1.67 Complied

-10 745.727831 746.0 0.272169 431 Complied

0 745.735284 746.0 0.264716 5.69 Complied

10 745.728021 746.0 0.271979 4.05 Complied

20 745.731043 746.0 0.268957 0.00 Complied

30 745.730642 746.0 0.269358 0.54 Complied

40 745.734944 746.0 0.265056 5.23 Complied

50 745.731002 746.0 0.268998 0.05 Complied
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Transmitter Frequency Stability (Temperature Variat

ion) (continued)

Test Equipment Used:

Asset | Instrument Manufacturer Type No. Serial No. Date Cal.
No. Calibration Interval
Due (Months)
M1659 | Thermohygrometer | JM Handelspunkt 30.5015.13 None stated 22 Feb 2018 12
Environmental Calibrated
E0518 Chamber TAS LTCL 1200 24000107 before use -
M1643 | Thermometer Fluke 52lI 18890136 20 Apr 2018 12
M1835 | Signal Analyser Rohde & Schwarz FSV30 103050 06 Mar 2018 12
S0577 | DC power Supply | TTI CPX400S | 436670 callbrated | _
efore use
M122 DVM Fluke 77 64910017 26 Apr 2018 12
A2924 | Attenuator AtlanTecRF AN18W5-20 | 832828#7 Callbrated .
before use
A2522 | Attenuator AtlanTecRF AN18-20 83279743 Calibrated -
before use
M1252 | Signal Generator Hewlett Packard 83640A 3119A00489 26 Oct 2017 24
M281 Power Meter Hewlett Packard E4418A GB37170210-01 | 16 Feb 2018 12
M1227 | Power Sensor Agilent 8487D 3318A02122 22 Jun 2017 12
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5.2.7. Transmitter Frequency Stability (Voltage Variation )

Test Summary:

Test Engineer: Patrick Jones Test Dates: 18 May 2017 to
26 May 2017

Test Sample Serial Number: BHMBH01000213

FCC Reference: Parts 2.1055 & 27.54

Test Method Used: KDB 971168 Section 9.0 / FCC Part 2.1055 and Notes below

Environmental Conditions:

Temperature (C): 23to 24

Relative Humidity (%): 3510 49

Note(s):

1. Abench power supply was connected to the EUT via a customer supplied power cable. Voltage was

monitored throughout the test with a calibrated digital voltmeter. Minimum, nominal and maximum
voltages tested were stated by the customer.

Frequency stability was measured using a signal analyser marker placed at the lower 99% occupied
bandwidth point (bottom channel) or higher 99% occupied bandwidth point (top channel). The delta
between the maker frequency and band edge frequency is the margin. The signal analyser’s frequency
count function was used to give the marker a 1 Hz resolution.

During occupied bandwidth testing, the 5 MHz channel bandwidth was shown to use a larger proportion
of the channel bandwidth than a 10 MHz channel bandwidth. Therefore, this configuration will result in
the emission being closer to the band edge. A 5 MHz channel bandwidth was used for all frequency
stability measurements.

The fundamental emissions remain within the authorised band of operation during all tests.

Frequency error was calculated by finding the difference between the reference frequency measured at
28 Volts (f.om) and the frequency measured at the required voltage (f,,) then converted to PPM. The
following equation was used:

Frequency error in PPM = (((fi - from)*1000000) / from)

E.g. fn=728.276602; from = 728.285517
(((728.276602 - 728.285517)*1000000) / 728.285517) = 12.24 PPM
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Transmitter Frequency Stability (Voltage Variation) (continued)
Results: Bottom Channel (730.5 MHZz)
Supply Measured Measured Lower Margin Margin Max Result
Voltage Frequency Frequency Band RxTx1 RxTx2 Error
V) RxTx1 RxTx2 Edge (MHz) (MHz) (PPM)
(MHz) (MHz) Limit
(MHz)
20.0 728.276527 | 728.276602 728.0 0.276527 0.276602 12.24 Complied
28.0 728.283586 | 728.285517 728.0 0.283586 0.285517 0.00 Complied
33.0 728.283678 | 728.282893 728.0 0.283678 0.282893 3.60 Complied
Results: Top Channel (743.5 MHz)
Supply Measured Measured Lower Margin Margin Max Result
Voltage Frequency Frequency Band RxTx1 RxTx2 Error
V) RxTx1 RxTx2 Edge (MHz) (MHz) (PPM)
(MHz) (MHz) Limit
(MHz)
20.0 745.736155 | 745.730171 746.0 0.263845 0.269829 7.87 Complied
28.0 745.730288 | 745.731043 746.0 0.269712 0.268957 0.00 Complied
33.0 745.737364 | 745.730399 746.0 0.262636 0.269601 9.49 Complied
Test Equipment Used:
Asset | Instrument Manufacturer Type No. Serial No. Date Cal.
No. Calibration Interval
Due (Months)
M1659 | Thermohygrometer | JM Handelspunkt 30.5015.13 None stated 22 Feb 2018 12
Environmental Calibrated
E0518 Chamber TAS LTCL 1200 24000107 before use -
M1643 | Thermometer Fluke 52l 18890136 20 Apr 2018 12
M1835 | Signal Analyser Rohde & Schwarz FSV30 103050 06 Mar 2018 12
S0577 | DC power Supply | TTI CPX400S | 436670 bcgé?reaii -
M122 DVM Fluke 77 64910017 26 Apr 2018 12
A2924 | Attenuator AtlanTecRF AN18W5-20 | 832828#7 Calibrated -
before use
A2522 | Attenuator AtlanTecRF AN18-20 832797#3 Calibrated -
before use
M1252 | Signal Generator Hewlett Packard 83640A 3119A00489 26 Oct 2017 24
M281 Power Meter Hewlett Packard E4418A GB37170210-01 | 16 Feb 2018 12
M1227 | Power Sensor Agilent 8487D 3318A02122 22 Jun 2017 12
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6. Measurement Uncertainty

No measurement or test can ever be perfect and the imperfections give rise to error of measurement in the
results. Consequently the result of a measurement is only an approximation to the value of the measurand
(the specific quantity subject to measurement) and is only complete when accompanied by a statement of the
uncertainty of the approximation.

The expression of uncertainty of a measurement result allows realistic comparison of results with reference
values and limits given in specifications and standards.

The uncertainty of the result may need to be taken into account when interpreting the measurement results.

The reported expanded uncertainties below are based on a standard uncertainty multiplied by an appropriate
coverage factor such that a confidence level of approximately 95% is maintained. For the purposes of this
document “approximately” is interpreted as meaning “effectively” or “for most practical purposes”.

Measurement Type Range Confidence Calcula.ted
Level (%) Uncertainty
Conducted Output Power 728 to 746 MHz 95% +0.76 dB
Frequency Stability 728 to 746 MHz 95% +1.62 ppm
Occupied Bandwidth 728 to 746 MHz 95% +3.92 %
Conducted Spurious Emissions 9 kHz to 32 GHz 95% 12.62 dB
Radiated Spurious Emissions 30 MHz to 1 GHz 95% 15.65 dB
Radiated Spurious Emissions 1 GHzto 32 GHz 95% +2.94 dB

The methods used to calculate the above uncertainties are in line with those recommended within the various
measurement specifications. Where measurement specifications do not include guidelines for the evaluation
of measurement uncertainty the published guidance of the appropriate accreditation body is followed.
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7. Report Revision History

Revision Details

Version

Number Page No(s) | Clause Details

1.0 - - Initial Version

2.0 59 - 64 - Added results in PPM and additional notes

--- END OF REPORT ---
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