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DATE: OCTOBER 03, 2018

1. ATTESTATION OF TEST RESULTS

HONEYWELL INTERNATIONAL IN.
Applicant Name and Address 9680 OLD BAOLES ROAD
FORT MILL, SOUTH CAROLINA 29715, U.S.A

Model CT50LFN

FCC ID HD5-CT50LFN

EUT Description Dolphin CT50

Serial Number 1629940712 (Conducted); 16299407C7(Radiated);
Date Tested SEPTEMBER 19-21, 2018

FCC CFR 47 Part 22H, 24E

AR D SRR IC RSS-132 ISSUE 3, RSS-133 ISSUE 6

Test Results COMPLIES

UL Verification Services Inc. tested the above equipment in accordance with the requirements set forth in the above
standards. All indications of Pass/Fail in this report are opinions expressed by UL Verification Services Inc. based on
interpretations and/or observations of test results. Measurement Uncertainties were not taken into account and are
published for informational purposes only. The test results show that the equipment tested is capable of demonstrating
compliance with the requirements as documented in this report.

Note: The results documented in this report apply only to the tested sample, under the conditions and modes of operation
as described herein. This document may not be altered or revised in any way unless done so by UL Verification Services
Inc. and all revisions are duly noted in the revisions section. Any alteration of this document not carried out by UL
Verification Services Inc. will constitute fraud and shall nullify the document. This report must not be used by the client
to claim product certification, approval, or endorsement by NVLAP, NIST, any agency of the Federal Government, or any
agency of any government (NIST Handbook 150, Annex A). This report is written to support regulatory compliance of the
applicable standards stated above.

Approved & Released By:
74

& iy

Prepared By:

Chin Pang
Senior Test Engineer

UL Verification Services Inc.

Gabriel Mendez
Laboratory Engineer

UL Verification Services Inc.
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2. TEST METHODOLOGY

The tests documented in this report were performed in accordance with FCC CFR 47 Part 2, Part 22, Part 24, FCC KDB
971168 D01 v03r01/ D02 v02r01, and FCC KDB 412172 D01 Determining ERP and EIRP v01r01. ANSI C63.26:2015, IC
RSS-132 and RSS-133.

3. FACILITIES AND ACCREDITATION

The test sites and measurement facilities used to collect data are located at 47173 and 47266 Benicia Street, Fremont,
California, USA. The following table identifies which facilities were utilized for radiated emission measurements
documented in this report. Specific facilities are also identified in the test results sections.

47173 Benicia Street 47266 Benicia Street
LI Chamber A (1C:2324B-1) Chamber D (1C:22541-1)
LI Chamber B (IC:2324B-2) Chamber E (1C:22541-2)
L] Chamber C (IC:2324B-3) Chamber F (IC:22541-3)
Chamber G (1C:22541-4)
Chamber H (IC:22541-5)

Ogo|x| o

The above test sites and facilities are covered under FCC Test Firm Registration # 208313.
UL Verification Services Inc. is accredited by NVLAP, Laboratory Code 200065-0. The full scope of accreditation can be
viewed at NVLAP Lab Search.

4. CALIBRATION AND UNCERTAINTY
4.1. MEASURING INSTRUMENT CALIBRATION

The measuring equipment utilized to perform the tests documented in this report has been calibrated in accordance with
the manufacturer's recommendations, and is traceable to recognized national standards.

4.2. SAMPLE CALCULATION

Where relevant, the following sample calculation is provided:

Field Strength (dBuV/m) = Measured Voltage (dBuV) + Antenna Factor (dB/m) + Cable Loss (dB) —
Preamp Gain (dB)

36.5 dBuV + 18.7 dB/m + 0.6 dB — 26.9 dB = 28.9 dBuV/m
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4.3. MEASUREMENT UNCERTAINTY

Where relevant, the following measurement uncertainty levels have been estimated for tests performed on the apparatus:

PARAMETER UNCERTAINTY
Conducted Disturbance, 9KHz to 0.15 MHz 3.84 dB
Conducted Disturbance, 0.15 to 30 MHz 3.65dB
Radiated Disturbance, 9KHz to 30 MHz 3.15dB
Radiated Disturbance, 30 to 1000 MHz 5.36 dB
Radiated Disturbance,1000 to 18000 MHz 4,32 dB
Radiated Disturbance,18000 to 26000 MHz 4.45 dB
Radiated Disturbance,26000 to 40000 MHz 5.24 dB
Occupied Channel Bandwidth +0.39 %
Temperature 0.9 °C
Supply voltages +0.45 %
Time +0.02 %

Uncertainty figures are valid to a confidence level of 95%.
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5. EQUIPMENT UNDER TEST

5.1. DESCRIPTION OF EUT
The EUT is a Dolphin CT50 mobile computer. (Terminal)

5.2. DESCRIPTION OF CLASS Il PERMISSIVE CHANGE
The change filed under this application is the addition of CDMA200, BCO and BC1.

5.3. MAXIMUM OUTPUT POWER

ERP/EIRP LIMIT

FCC: §2.1046, §22.913, §24.232, §27.50 and §90.635
IC: RSS13285.4; RSS13386.4 and RSS13986.5.

EIRP/ERP TEST PROCEDURE
ANSI C63.26:2015/ KDB 971168 DO1 Section 5.6

ERP/EIRP = PMeas + GT - LC

where: ERP/EIRP = effective or equivalent radiated power, respectively (expressed in the same units as PMeas, typically
dBW or dBm));

PMeas = measured transmitter output power or PSD, in dBm or dBW;

GT = gain of the transmitting antenna, in dBd (ERP) or dBi (EIRP);

LC = signal attenuation in the connecting cable between the transmitter and antenna, in dB.

For devices utilizing multiple antennas, KDB 662911 provides guidance for determining the effective array transmit
antenna gain term to be used in the above equation.

The transmitter has a maximum average conducted and ERP / EIRP output powers as follows:

CDMA MODES
Part 22 BCO
Frequency range Modulation Conducted (Average) Antenna Gain Limit ERP 99% BW Emission
(MHz) (dBm) (dBi) w) (dBm) (W) (kHz) Designator
IXRTT 23.47 22.02 0.159 1274 1IM27FOW
824-849 0.70 7.0
1XEV-DO Rev A 23.41 21.96 0.157 1271 1IM27F9W
Part 24 / RSS 133 BC1
Frequency range Modulation Conducted (Average) Antenna Gain Limit EIRP 99% BW Emission
(MHZz) (dBm) (dBi) w) (dBm) (W) (kHZz) Designator
IXRTT 23.56 25.26 0.336 1281 1M28FOW
1850-1910 1.70 2.0
1XEV-DO Rev A 23.40 25.10 0.324 1274 1M27FOW
Frequency (MHz) Antenna Gain (dBi)
824 - 849 0.7
1850 - 1910 1.7
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5.5. WORST-CASE CONFIGURATION AND MODE

The worst-case is EUT on the highest power. Based on Average Power measurement investigations, the
following modes should be considered as worst-case scenario for all other measurements.

Worst-case modes:
. CDMA 2000 1xRTT
. CDMA 2000 EVDO REV. 0

The EUT was investigated in three orthogonal orientations X/Y/Z. It was determined that Z (Portrait) orientation
was the worst-case orientation for BCO and Y (Landscape) orientation for BC1.

Radiated spurious emissions were investigated below 30MHz, 30MHz-1GHz and above 1GHz. There were no
emissions found on below 30MHz and 30MHz-1GHz below 20dB of the limit.
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5.6. DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT
N/A

I/O0 CABLES (RF Conducted Test)

1 SMA 1 directional coupler Un-shielded 0.1m N/A
2 SMA 1 Spectrum Analyzer Un-shielded None N/A
3 RF In/Out 1 Call Box Un-shielded im N/A

/O CABLES (RF Radiated Test)

1 RF In/Out 1 Antenna Un-shielded 5m NA
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CONDUCTED SETUP

Spectrum Analyzer

Directional

EUT

Coupler

Communications
Test Set

RADIATED SETUP
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6. TEST AND MEASUREMENT EQUIPMENT

The following test and measurement equipment was utilized for the tests documented in this report:

TEST EQUIPMENT LIST
Description Manufacturer Model ‘ Asset Cal Due
Antenna, Horn 1-18GHz ETS Lindgren 3117 T712 02/08/2019
Antenna, Broadband Hybrid, 30MHz to .
2000MHz Sunol Sciences JB3 T899 07/24/2019
Amplifier, 1 to 18GHz Miteq AFS42-00101800-25-S-42  T1131 12/30/2018
Amplifier, 10KHz to 1GHz, 32dB Sonoma 310N T285 07/06/2019
Spectrum Analyzer, PXA 3Hz to 44GHz Keysight N9030A T907 02/07/2019
Filter, HPF 1.2GHz MICROTRONICS WHKX1.2/15G-6ST T1182 05/19/2019
Filter, HPF 3.0GHz MICROTRONICS HPM17543 T487 12/04/2018
Power Meter, P-series single channel Keysight N1912A T1272 05/01/2019
Power Sensor Keysight N1921A T1225 04/10/2019
Chamber, Environmental Cincinnati Sub Zero ZPHS-8-3.5-SCT/WC T1154 02/28/2019
Spectrum Analyzer, PSA, 3Hz to 44GHz Agilent E4446A T99 06/27/2019
Technologies
Directional Coupler KRYTAR 152610 T1536 04/27/2019
Wideband Communication Test Set, Call - Ronge & Schwarz CMW500 T959  02/17/2019
Antenna, Active Loop 9KHz to 30MHz ETS-Lindgren 6502 T35 12/15/2018
CLT Software UL UL RF Ver 1.7, November 2015
Power Measurement Software UL UL RF Ver 2.2, June 2017
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7. RF OUTPUT POWER VERIFICATION

EUT includes different power levels for head use configuration and body use configuration and the below tables contain
the highest of all configurations average conducted output powers as follows:

RESULT

7.1. CDMA

Maximum output power is verified on the Low, Middle and High channels according to procedures in section 4.4.5.2 of
3GPP2 C.S0011/TIA-98-E for 1xRTT, section 3.1.2.3.4 of 3GPP2 C.S0033-0/TIA-866 for Rel. 0 and section 4.3.4 of
3GPP2 C.S0033-A for Rev. A

IXRTT

This procedure assumes the Agilent 8960 Test Set has the following applications installed and with valid license.
Application Rev, License

CDMA2000 Mobile Test B.15.18, L

*  Protocol Rev > 6 (IS-2000-0)

» System ID: 139; NID: 65535, Reg. Ch. #.: 384 for Cell(Version), 600 for PCS(Sprint) 525
» Radio Config (RC) > RC1 or RC3

*  Service Option (SO) Setup > SO55 or SO32

« Traffic Data Rate > Full

* Rvs Power Ctrl > All Up bits (Maximum TxPout)

1XEV-DO - Release 0 (REL 0)
This procedure assumes the Agilent 8960 Test Set has the following applications installed and with valid license.
EVDO Release 0 - RTAP

+ Call Setup > Shift & Preset
« Call Control:
= Access Network Info > Cell Parameters > Sector ID > 00800580:0:0:1 > Subnet Mask > 0
= PCS (Sprint): Channel 525, Sector ID=00840AC0:0:0:1
+ Call Parms:
= Cell Power >-105.5 dBm/1.23 MHz
Channel > (Enter channel nhumber)
Application Config > Enhanced Test Application Protocol > RTAP
RTAP Rate > 153.6 kbps
Rvs Power Ctrl > Active bits
Protocol Rel > 0 (1xEV-DO)
*  Press “Start Data Connection” when “Session Open” appear in “Active Cell”
* Rvs Power Ctrl > All Up bits (Maximum TxPout)
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EVDO Release 0 - FTAP

+ Call Setup > Shift & Preset
« Call Control:
» Access Network Info > Cell Parameters > Sector ID > 00800580:0:0:1 > Subnet Mask >0
= PCS (Sprint): Channel 525, Sector ID=00840AC0:0:0:1
+ Call Parms:
» Cell Power >-105.5 dBm/1.23 MHz
Cell Band > (Select US Cellular or US PCS)
Channel > (Enter channel number)
Application Config > Enhanced Test Application Protocol > FTAP (default)
FTAP Rate > 307.2 kbps (2 Slot, QPSK)
Rvs Power Ctrl > Active bits
Protocol Rel > 0 (1xEV-DO)
* Press “Start Data Connection” when “Session Open” appear in “Active Cell”

Rvs Power Ctrl > All Up bits (Maximum TxPout)1XxEV-DO - Revision A (REV A)
This procedure assumes the Agilent 8960 Test Set has the following applications installed and with valid license.

Application Rev, License
1XEV-DO Terminal Test A.09.13

EVDO Rev. A — RETAP

» Call Setup > Shift & Preset

* Cell Power > -60 dBm/1.23 MHz

*  Protocol Rev > A (1xEV-DO-A)

» Application Config > Enhanced Test Application Protocol > RETAP

+ R-Data Pkt Size > 4096

*  Protocol Subtype Config > Release A Physical Layer Subtype > Subtype 2
= PL Subtype 2 Access Channel MAC Subtype > Default (Subtype 0)
= Access Network Info > Cell Parameters, Sector ID > 00800580:0:0:1, Subnet Mask > 0
= PCS (Sprint): Channel 525, Sector ID=00840AC0:0:0:1

* Generator Info > Termination Parameters > Max Forward Packet Duration >16 Slots

= ACK R-Data After > Subpacket 0 (All ACK)
* Rvs Power Ctrl > All Up bits (to get the maximum power)

EVDO Rev. A - FETAP

» Call Setup > Shift & Preset

* Cell Power > -60 dBm/1.23 MHz

* Protocol Rev > A (1xEV-DO-A)

»  Application Config > Enhanced Test Application Protocol > FETAP

*  F-Traffic Format > 4 (1024, 2,128) Canonical (307.2k, QPSK)

* Protocol Subtype Config > Release A Physical Layer Subtype > Subtype 2
= PL Subtype 2 Access Channel MAC Subtype > Default (Subtype 0)

+ Access Network Info > Cell Parameters, Sector ID > 00800580:0:0:1, Subnet Mask >0

* PCS (Sprint): Channel 525, Sector ID=00840AC0:0:0:1

* Generator Info > Termination Parameters > Max Forward Packet Duration >16 Slots
= ACK R-Data After > Subpacket 0 (All ACK)

* Rvs Power Ctrl > All Up bits (to get the maximum power)

RESULT
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7.1.1. CDMA BCO

ID: 30606 | Date: | 9/19/18
Radio . .
Band Mode Configuration Servu(:seé;ptlon Ch No. (';_Vlrquz) Aver(afBen:‘)ower
(RC)
1013 824.70 23.39
2 (Loopback) 384 836.52 23.38
RC1 777 848.31 23.47
1013 824.70 23.38
55 (Loopback) 384 836.52 23.36
777 848.31 23.39
1013 824.70 23.40
9 (Loopback) 384 836.52 23.36
RC2 777 848.31 23.39
1013 824.70 23.41
55 (Loopback) 384 836.52 23.39
777 848.31 23.36
1013 824.70 23.43
2 (Loopback) 384 836.52 23.40
777 848.31 23.36
1013 824.70 23.41
55 (Loopback) 384 836.52 23.39
RC3 777 848.31 23.33
1013 824.70 23.41
32 (+ F-SCH) 384 836.52 23.31
XRTT 777 848.31 23.31
1013 824.70 23.40
32 (+ SCH) 384 836.52 23.33
777 848.31 23.32
1013 824.70 23.39
2 (Loopback) 384 836.52 23.32
777 848.31 23.31
1013 824.70 23.35
55 (Loopback) 384 836.52 23.36
BCO RC4 777 848.31 23.34
(850MHz) 1013 824.70 23.41
32 (+ F-SCH) 384 836.52 23.39
777 848.31 23.41
1013 824.70 23.39
32 (+ SCH) 384 836.52 23.41
777 848.31 23.42
1013 824.70 23.42
9 (Loopback) 384 836.52 23.33
RCS 777 848.31 23.33
1013 824.70 23.38
55 (Loopback) 384 836.52 23.33
777 848.31 23.35
1013 824.70 23.37
2 (Loopback) 384 836.52 2331
777 848.31 23.35
1013 824.70 23.39
75 (Loopback) 384 836.52 23.31
1xAdvanced RC11 77 848,31 23.33
1013 824.70 23.37
32 (+ F-SCH) 384 836.52 23.35
777 848.31 23.36
1013 824.70 23.39
32 (+ SCH) 384 836.52 23.37
777 848.31 23.33
. 1013 824.70 23.41
DEVDO FTiEpZ?ztes;lgf " RTAP Rate: 153.6| 384 836.52 23.38
Rel. 0
QPSK) kbps 777 848.31 23.38
1XEVDO | FETAP: 307.2k S B 249
Rev. A QPSK/ACK | RETAP: 4096 364 | 836.52 2333
777 848.31 23.33
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7.1.2. CDMA BC1

ID: 30606 | Date: | 9/19/18
Radio . .
Band Mode Configuration Serwfseo(?ptlon Ch No. (i/lrliqz) Averz;;r:)ower
(RC)
25 1851.25 23.44
2 (Loopback) 600 1880.00 23.45
re1 1175 | 1908.75 23.55
25 1851.25 23.47
55 (Loopback) 600 | 1880.00 23.51
1175 | 1908.75 23.56
25 1851.25 23.45
9 (Loopback) 600 1880.00 23.55
RCo 1175 | 1908.75 23.54
25 1851.25 23.44
55 (Loopback) 600 | 1880.00 23.53
1175 | 1908.75 23.48
25 1851.25 23.41
2 (Loopback) 600 1880.00 23.45
1175 | 1908.75 23.39
25 1851.25 23.44
55 (Loopback) 600 | 1880.00 23.45
rCa 1175 | 1908.75 23.33
25 1851.25 23.42
32 (+ F-SCH) 600 | 1880.00 23.46
RTT 1175 | 1908.75 2351
25 1851.25 23.44
32 (+ SCH) 600 | 1880.00 23.41
1175 | 1908.75 23.36
25 1851.25 23.37
2 (Loopback) 600 1880.00 23.43
1175 | 1908.75 23.42
25 1851.25 23.39
55 (Loopback) 600 | 1880.00 23.37
BC1 RCa 1175 | 1908.75 23.36
(1900MH?z) 25 1851.25 23.36
32 (+ F-SCH) 600 | 1880.00 23.40
1175 | 1908.75 23.41
25 1851.25 23.41
32 (+ SCH) 600 | 1880.00 23.51
1175 | 1908.75 23.49
25 1851.25 23.37
9 (Loopback) 600 | 1880.00 23.43
rCs 1175 | 1908.75 23.36
25 1851.25 23.47
55 (Loopback) 600 | 1880.00 23.42
1175 | 1908.75 23.33
25 1851.25 23.31
2 (Loopback) 600 | 1880.00 23.36
1175 | 1908.75 23.38
25 1851.25 23.43
75 (Loopback) 600 | 1880.00 23.43
LeAdvanced re11 1175 | 1908.75 23.39
25 1851.25 23.41
32 (+ F-SCH) 600 | 1880.00 23.42
1175 | 1908.75 23.40
25 1851.25 23.39
32 (+ SCH) 600 | 1880.00 23.37
1175 | 1908.75 23.37
} 25 1851.25 23.40
DEVDO FTi';pi?ztegjf "2 RTAP Rate: 153.6| 600 1880 23.39
Rel. 0
QPSK) kbps 1175 | 1908.75 23.37
IXEVDO | FETAP: 307.2k 2 185129 2333
Rev. A QPSK/ACK | RETAP: 4096 600 1880 2338
1175 | 1908.75 23.33
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8. CONDUCTED TEST RESULTS

8.1. OCCUPIED BANDWIDTH

RULE PART(S)

FCC: §2.1049
IC: RSS132; RSS13382.3

LIMITS
For reporting purposes only.

TEST PROCEDURE

The transmitter output was connected to a calibrated coaxial cable and coupler, the other end of which was connected to
a spectrum analyzer. The occupied bandwidth was measured with the spectrum analyzer at the middle channel in each
band. The 99% and -26dB bandwidths was also measured and recorded.

RESULTS
There is no limit required and power is the same for low, middle and high channel; therefore, only middle channel was
tested.
CDMA
Band Modulation Channel f(MHz) 99% BW (MHz) |-26dB BW (MHz)
IXRTT 1.2744 1.428
BCO 1xEV-DO Rev 0 384 836.5 1.2708 1.427
IXRTT 1.2810 1.435
BCL 1XEV-DO Rev 0 600 1880.0 1.2743 1.432
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CDMA

¥ Agilent 23-07:36 Sep 19. 2018 R T |FregChannel # Agilent 13:28:13 Sep 28, 2018 L Freq/Channel
l | ]
ChFreq  B36.42 MHz Tig_Free || g ool Fleq Th Freq 23652 Mz Trig Tree || o oo Fred
Occupied Bandwidth Occupied Bandwidth
| Stait Freq | Start Freq
§35.020000 MH: §35.020008 MH
30606 ‘ APv8.7(880918),50893, Conducted D “
Rel 30 dBm Atten 30 dB Ref 38 dBm #Atten 30 dB
#Peak Stop Freg #Peak Stop Freq
Log L & 538.020000 Mz Log o © §38.020000 HHz|
1 S - 16 5 -
dB/ CF Step dB/ CF Step
Oftst 300.000000 kHz Offst 300.000000 kHz
13.6 Auto Man 1386 Auto Man
dB ]| | ——
Il Freq ctiset I Freq Offset
Center 836.520 MHz Span 3 MHz || 0-00000000 Hz Center 536.520 9 MHz Span 3 Mz || O Hz
#Res BW 30 kHz #VBW 91 kHz #Sweep 3.2 ms (601 pis) #Res BH 30 kHz #YBH 91 kHz #5ween 3.2 ms (1001 pts)

- ~ Signal Track - - 5 - Signal Track
Occupied Bandwidth OcoBW % Pur  93.00% |flon cf Occupied Bandwidth Occ BW % Pur  99.00 7 ||lon 0ff
1.2744 MHz xdB  -26.00dB 1 27@8 MHZ ® dB  -26.00 dB
Transmit Freq Enor 750.031 Hz Transmit Freq Error  644.497 Hz
% dB Bandwidth 1.428 MHz % dB Banduidth 1.427 MHz

CDMA BCO 1xRTT Middle Channel

CDMA BCO 1xEV-DO Rev 0 Middle Channel

X Agilent 23:03:54 Sep 19. 2018 R T |FregiChannel % Agilent 13:30:09 Sep 20, 2018 L Freq/Channel
| | ]
Chfres Tm0or: Tig e || orter Freg ThFreq 155 01 Trig Tres || | Gomter Freq
Occupied Bandwidih Occupied Bandwidth | | |
| Stait Freq | Start Freq
k 1.87850888 GH
30605 17850000 Gtz FPv8.7(958915),50857, Conducted D i
Rel 30 dBm Atten 30 dB Ref 38.3 dBm #Atten 30 dB
#Peak Stop Freq #Peak Stop Freq
Log ks > 188150000 GHz Log 3 Y 1.88150000 GHz
10 14
dBI > < CF Step dB/ = < CF Step
Ottt 300.000000 kHz Offst —=| 300.000000 KHz
139 Auto Man 13.9 Auto Man
dB | |8 ——
I Freq Cifset I Freq Offset
Center 1.380 000 GHz Span 3 MHz || 0-00000000 Hz Center 1.888 099 GHz Span 3 Mz || @ Hz
#Res BW 30 kHz #VBW 91 kHz #Sweep 3.2 ms (601 pts) #Res BH 30 kHz #YBH 91 kHz #Sween 3.2 ms (18681 pts)
- - Signal Track N - 5 - Signal Track
Occupied Bandwidth Occ BW % Pwr 89.00% (fon cf Occupied Bandwidth Occ BH % Pur 9900 Z |llon Off
1.2810 MHz xdB  -26.00dB 12743 MHZ % dB  -26.00 dB
Transmit Freq Enor -377.273 Hz Transmit Freq Error 544166 Hz
% dB Bandwidth 1.435 MHz % dB Banduidth 1.432 MHz

CDMA BC1 1xRTT Middle Channel

CDMA BC1 1xEV-DO Rev 0 Middle Channel
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REPORT NO: 12441959-E1V1 DATE: OCTOBER 03, 2018
FCC ID: HD5-CT50LFN

8.2. BAND EDGE AND EMISSION MASK

RULE PART(S)

FCC: 82.1051, §22.917, §24.238
IC: RSS13285.5; RSS13386.5
LIMITS

FCC: §22.917, §24.238
The power of any emission outside of the authorized operating frequency ranges must be attenuated below the
transmitting power (P) by a factor of at least 43 + 10 log (P) dB.

RSS13285.5
Mobile and base station equipment shall comply with the limits in (i) and (i) below.

0] In the first 1.0 MHz band immediately outside and adjacent to each of the sub-bands specified in Section 5.1,
the power of emissions per any 1% of the occupied bandwidth shall be attenuated (in dB) below the
transmitter output power P ( dBW) by at least 43 + 10 log10p (watts).

(i) After the first 1.0 MHz immediately outside and adjacent to each of the sub-bands, the power of emissions in
any100 kHz bandwidth shall be attenuated (in dB) below the transmitter output power P (dBW) by at least43 +
10 log10 p (watts). If the measurement is performed using 1% of the occupied bandwidth, power integration
over 100 kHz is required.

RSS13386.5
Equipment shall comply with the limits in (i) and (ii) below.

0] In the 1.0 MHz bands immediately outside and adjacent to the equipment’s operating frequency block, the
emission power per any 1% of the emission bandwidth shall be attenuated (in dB) below the transmitter
output power P (dBW) by at least 43 + 10 log10p(watts).

(ii) After the first 1.0 MHz, the emission power in any 1 MHz bandwidth shall be attenuated (in dB) below the
transmitter output power P (dBW) by at least 43 + 10 log10p (watts). If the measurement is performed using
1% of the emission bandwidth, power integration over 1.0 MHz is required.

TEST PROCEDURE

The transmitter output was connected to a R&S CMW500 Test Set and configured to operate at maximum power. The
band edge emissions were measured at the required operating frequencies in each band on the Spectrum Analyzer.
For each band edge measurement:

e Set the spectrum analyzer span to include the block edge frequency.

e Set a marker to point the corresponding band edge frequency in each test case.

e Set display line at -13 dBm

e Set resolution bandwidth to at least 1% of emission bandwidth.

RESULTS
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8.2.1. CDMA BCO

3 Agilent 10:18:41 Sep 20, 2018 RL Freq/Channel 5 Agilent 18:20:37 Sep 20, 2018 L Freq/Channel
| ] | ]
- Center Freq| - Center Freq|
Ch Freq 523.992 MHz Trig Free 803.992508 MH2 Ch Freq 549.008 MHz Trig Free 849007508 M2
Channel Pawer Averages: 100 I Channel Paower Averages: 100 I
| Start Freq | | Start Freq
12589 823981250 Mtz AP8.7(880918),50893, Conducted D 845.996250 Mtz
Ref 26 dBm #Atten 30 dB Ref 26 dBm #Atten 30 dB
#Peak StopFreq #Peak T Stop Freq|
Log 824.003750 MHz] Log | 849.818758 MHz]
18 18 T
4B/ - CF Step| 4B/ CF Step|
Offst 225080000 kHz Offst 225080000 kHz
136 Futo Menf | 136 Futo Man
dB - ] dB - ]
fl Freqoffset fl Freqoffset
Center 523,992 540 Mz pan 22.5 iz || H2| | |center 549.607 506 Mz pan 22.5 iz || Ha
#Res BH 15 kHz #UBH 150 kHz #Sweep 20 ms (681 pts) #Res BH 15 kHz #UBH 150 kHz #Sweep 20 ms (681 pts)
Signal Track] Signal Track]
Channel Power Power Spectral Density ||[0n Off] Channel Power Power Spectral Density ||[0n Off]
-16.54 dBm /15.0008 kHz -58.30 dBm/Hz -13.55 dBm /15.0008 kHz -55.31 dBm/Hz
CDMA BCO 1xRTT Low Channel CDMA BCO 1xRTT High Channel
© Agilent 13:58:20 Sep 20, 2018 L Freq/Channel = Agilent 13:53:33 Sep 20, 2018 L Freq/Channel
| ] | ]
- Center Freq - Center Freq
Ch Freq 523.992 MHz Trig Free 3273592500 MHz Ch Freq 549.0038 MHz Trig Free 349607500 MHz
Channel Power Averages: 100 I Channel Power Averages: 100 I
| StartFreq | | StartFreq
APw8.7(B30918),50893, Conducted D B23.981250 Wiz APw8.7(830918),50893, Conducted D 848996250 Wiz
Ref 28 dBm #Atten 30 dB Ref 28 dBm #Atten 30 dB
#Peak T Stop Freq #Peak Stop Freq
Log ! 524.003750 MHz] Log 349016750 MHz]
1@ S S P 1@ At s N
48/ CF Step 48/ CF Step
Offst 2.25008008 kHz Offst 2.25008008 kHz
136 Auto Man 136 Auto Man
dB I dB I
| Freq Offset, | Freq Offset,
Center 523.992 500 Mz pan 225 khz || & He| | |center 549.667 508 Mz pan 225 khz || & Hz
#Res BH 15 kHz #UBH 150 kHz #Sweep 20 ms (1001 pts) #Res BH 15 kHz #UBH 150 kHz #Sweep 20 ms (1001 pts)
Signal Track Signal Track
Channel Power Power Spectral Density |[[0n 0ff] Channel Power Power Spectral Density |[[0n 0ff]
-17.60 dBm /15.8800 kHz -58.36 dBm/Hz -14.14 dBm /15.8800 kHz -55.90 dBm/Hz

CDMA BCO 1xEV-DO Rev 0 Low Channel CDMA BCO 1xEV-DO Rev 0 High Channel
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8.2.2. CDMA BC1

3% Agilent 10:26:45 Sep 20, 2613 L Freg/Channel 3% Agilent 10:28:31 Sep 20, 2618 L Freg/Channel

APVE.7(080918),50893, Conducted D Mkrl 1.850 @08 GHz Center Freq APYE.7(080918),50893, Conducted D Merl 1.916 606 GHz Center Freq

Ref 28 dBm #Atten 30 dB -33.254 dBm Ref 28 dBm #Atten 30 dB -31.694 dBm

#Peak 185008000 GHz #Peak 1.91006680 GHz

Log Log

18 | StartFreq 18 StartFreq

dB/ 1.84906000 GHz| dB/ 1.90906680 GHz|

Dffst Dffst

éé‘g StopFreq éég StopFreq

ol 1.851000800 GHz| ol 1.51100680 GHz|

- cFstep| | [0 CF Step)

200.008008 kHz 200.008008 kHz

#PAvg M Man| #PAvg M Man|

L 52 | Freq Offset L 52 | Freq Offset

53 FFIS a. Hz 53 FFIS B Hz

f;éiak Signal Track] f;éiak Signal Track]

Swp 1 On 0fH Swp 1 On 0fH
| |

Center 1.856 880 GHz Span 2 MHz Center 1.916 800 GHz Span 2 MHz

#Res BH 15 kHz #UBH 47 kHz #Sweep 20 ms (BB pts) #Res BH 15 kHz #UBH 47 kHz #Sweep 20 ms (BB pts)

CDMA BC1 1xRTT Low Channel

CDMA BC1 1xRTT High Channel

A Agilent 13:43:20 Sep 20, 2018 L Freq/Channel # Agilent 13:44:57 Sep 20, 2018 L Freq/Channel

APv8.7(880918),50893, Conducted D Mirl 1.856 988 GHz Center Frogq APv8.7(880918),50893, Conducted D Mirl 1.91@ 988 GHz Center Froq

Ref 28 dBm #Atten 30 dB —25.804 dBm Ref 28 dBm #Atten 30 dB —-23.313 dBm

¥ve e W | 1.91668009 GHz

Log Log

1@ Start Freq 1@ Start Freq

dB/ 184300809 GHz| dB/ 199360808 GHz|

Offst Offst

},é‘g Stop Freq },ég Stop Freq

ol 1.85160808 GHz| ol 1.91160808 GHz|

o CFstep| | |712° CF Step
200.660808 kHz| 200.660808 kHz|

ZERVQ’ |Auto Man gPRvg Auto Man

ML 52 Freq Dffset ML 52 Freq Dffset

3 gg 0. = 3 gg 0. =

: . £0 .

f;;)@k Signal Track f>(5)@k Signal Track

Sup n Off] Sup n Off]

Center 1.850 008 GHz Span 2 MHz Center 1.918 088 GHz Span 2 MHz

#Res BH 15 kHz +UBH 47 kHz Sweep 26.8 ms (1001 pts) #Res BH 15 kHz +UBH 47 kHz Sweep 26.8 ms (1001 pts)

CDMA BC1 1xEV-DO Rev 0 Low Channel

CDMA BC1 1xEV-DO Rev 0 High Channel
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REPORT NO: 12441959-E1V1 DATE: OCTOBER 03, 2018
FCC ID: HD5-CT50LFN

8.3. OUT OF BAND EMISSIONS

RULE PART(S)

FCC: 82.1051, §22.917, §24.238
IC: RSS13285.5; RSS13386.5
LIMITS

FCC: §22.917, §24.238,
The minimum permissible attenuation level of any spurious emissions is 43 + 10 log (P) dB where transmitting power (P)
in Watts.

RSS13285.5, RSS13386.5
The minimum permissible attenuation level of any spurious emissions is 43 + 10 log (P) dB where transmitting power (P)
in Watts.

TEST PROCEDURE

The RF output of the transmitter was connected to a spectrum analyzer through a calibrated coaxial cable. Sufficient
scans were taken to show the out-of-band Emissions, if any, up to 10th harmonic. Multiple sweeps were recorded in
maximum hold mode using a peak detector to ensure that the worst-case emissions were caught.

For each out of band emissions measurement:
e Set display line at -13 dBm
e Set RBW & VBW to 100 kHz for the measurement below 1 GHz, and 1 MHz for the measurement above 1 GHz.
(NOTE: Worst case set RBW/VBW to 1MHz/3MHz)

RESULTS
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8.3.1. CDMA BCO

3% Agilent 10:43:37 Sep 26, 2018 L [Freg/Channel Agilent 13:59:02 Sep 20, 2018 L  [Freg/Channel
APV8.7(060918),50593, Conducted [ Ml 1.648 9 GH AP5.7(050918),50893, Conducted D Wil 1.650 1 GHZ]
Ref 29.7 dBm #fitten 38 dB 3261 dbm || CenterFred | p.cog7 4pn #fitten 30 dB 33.556 dbn ||  enter Freq
e 5.61500000 GHz| VPock 581500000 GHz
Log Log
18 StartFreq 1 Start Freq
B/ 30, MHz B/ 30. Mz
Dffst Offst
éé‘s " StopFreq },és n Stop Freq
10, GHz 10. GHz
ol ol &
- CFstep| | |513° CF Step
997.000000 Mz 997.000000 Mz
#PAva M Man| #PRug @ Man
Start 30.0 MHz Stop 10.000 @ GHz Start 30 MHz Stop 10,0688 GHz
#Res BM 1 Mz SVEH 3 MHz  Sween 16.93 ms (3192 o) || Freq Offsﬁg WRes BH 1 MHz WUBM 3 MHz  Sueep 16.93 ms (6192 prs) @Freq OffS‘H’;
Marker  Trace Type H Axis Amplitude ) Marker  Trace Type W fis fAnplitude )
1 1 Freq 1.648 9 GHz -32.61 dBm 1 1) Freq 1.6568 1 GHz -33.56 dBm
Signal Track] Signal Track
On Off] On Off]
|
CDMA BCO 1xRTT Low Channel CDMA BCO 1xEV-DO Rev A Low Channel
Agilent 10:44:21 Sep 28, 2018 L [Freq/Channel Agilent 13:58:19 Sep 20, 2018 L  [Freg/Channel
APE.7(080918),50893, Conducted D Mkrl 1.673 2 GHz APwE.7(080918),50893, Conducted D Mkrl 1.673 2 GHz
Ref 29.7 dBm #Atten 36 dB 33.33 dbm || CenterFred | p.r 297 4pn #fitten 30 dB 30,613 dbn || Genter Freq
ook 5.61500000 GHz| VPock 581500000 GHz
Log Log
18 StartFreq 1@ Start Freq
dE/ 30, HHz dB/ 30. Mz
Offst OFfst
éé‘s " StopFreq égﬁ T Stop Freq
10, GHz 10, GHz
] ol
o CFstep| | |7i2° CF Step
997.000000 Mz 997.000000 Mz
#PAva M Man #PRug I.M Man
Start 30,0 MHz Stop 10.000 @ GHz Start 30 MHz Stop 10,0688 GHz
#Res BH 1 HHz ABH 3 MHz  Sween 16.93 ms (5192 o) || Freq Offsﬁg wRes BH 1 MHz WUBM 3 MHz  Sueep 16.93 ms (8192 prs) @Freq OffS‘H’;
Marker  Trace Type ¥ Axis Amplitude ) Markar  Trace Typa W Axis Anplituda )
(5] Freq 1.673 2 GHz -33.33 dBm 1 1) Freq 1.673 2 GHz -32.81 dBm
Signal Track] Signal Track
On DF] On 0f4]
|

CDMA BCO 1xRTT Middle Channel CDMA BCO 1xEV-DO Rev 0 Middle Channel

Agilent 10:45:16 Sep 20, 2018 L Freq/Channel Agilent 13:57:27 Sep 26, 2018 L Trace
APw8.7(080918),50893, Conducted D Mkr2 4.686 5 GHz APv8.7(880918),50893, Conducted D Mkrl 1.696 3 GHz
Ref 29.7 dBm__ +Atten 30 4B 35,27 dbm || CENtErFredl | looiog7 pn  whwren 30 dB 32196 dBm Trace
5.01500009 GHz| 1 2 3
#Peak #Peak
Log Log
16 StartFreq 1@ :
dB/ 30. Wiz | |46/ Clear Hrite
Offst Offst
1356 13.6
i 5 3 18 o Fr[gg d 5 Max Hold
ul} (2 ) )
-13.8 . -13.0
dBn | CF Step| | |45y )
997.000009 MHz| Min Hold
#PAvg Futo Man #Phvg
Start 30.0 MHz Stop 10.000 @ GHz Freg Offset Start 30 MHz Stop 10.000 GHz
#Res BH 1 MHz #JBH 3 MHz Sweep 16.93 ms (8192 prs) a ! i #Res BH 1 MHz #JBH 3 MHz Sweep 16.93 ms (8192 prs) View
Marker  Trace Typa H Axis Amplitude ) Marker  Trace Type ¥ Axie Anplitude
1 1 Frea 1.697 5 BHz -32.44 dBu 1 <5 Frea 1.695 3 BHz -32.28 dbn
2 1) Freg 4688 5 BHz ~35.27 dBm N Signal Tragﬁ Blank
More)
1 of 2
| |

CDMA BCO 1xRTT High Channel CDMA BCO 1xEV-DO Rev 0 High Channel
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8.3.2. CDMA BC1

Signal Track]
On Juisi

1

st Agilent 18:41:03 Sep 26, 2013 L  [Freg/Channel Agilent 14:00:50 Sep 20, 2018 L  [Freq/Channel

AP vE.7(060918),50693, Canducted D Contor Froq| | [[FV% GROID T, Corduced O [CEERE EPSw—

Ref 30 dbin #itten 30 dB S o] | [Ref 30 dbim #fitten 30 B ~28.992 dbn || | TENLET Fred

Log Log

18 StartFreq 1 Start Freq

B/ 1. GHz| | |dB/ L. 6Hz

0ffat Ofst

éé‘g < StopFreq },ég 4 Stop Freq

o 28, ozl | |p, e 2. GHz

-l I | cFstep| | 20 CF Step
19086650 GHz 1.90060869 CHz

#PAva M Manl #PRug @ Man

Start 1.808 8 Gz Swon 20.000 8 GHz $tart 1908 6 GHz Swon 20,608 § GHz

#Res BM 1 Mz VBN 3 MHz  Sween 95.82 ms (3192 o) || Freq Offsﬁg wRes BH 1 MHz WUBM 3 MHz  Sueep 95.82 ms (G192 prs) @Freq OffS‘H’;

Marker  Trace Type H Axis Amplitude ) Marker  Trace Type W fis fAnplitude )
1 1 Freq 5.553 4 GHz -31.85 dBm 1 1) Freq 5.553 4 GHz -28.99 dBm

Signal Track
On 0f4]

CDMA BC1 1xRTT Low Channel

CDMA BC1 1XEV-DO Rev 0 Low Channel

Agilent 10:40:24  Sep 20, 2018 L Peak Search Agilent 14:01:22 Sep 26, 2018 L Peak Search
APYE.7(B86918),56893, Conducted D Mkrz 13.215 1 GHz APv8.7(880918),50893, Conducted D Mkrl 5.641 6 GHz|
Ref 30 dBm #Atten 30 dB —29.78 dBm Next Peak Ref 38 dBm #Atten 30 dB -30.712 dBm Next Peak
#Peak #Peak
Log Log
1 Next Pk Right| | [t Next Pk Right
dB/ ex 19 4B/ ex ig
Offst Offst
139 139
dB i 2 Next Pk Left d& I Next Pk Left
ul} )
-13.8 -13.8 =
dBm . dBm .
WP Hin Search| WFhiv Hin Search
Start 1.900 @ GHz Stop 20969 @ GHz Start 1.090 B GHz Stop 20669 § GHz
#Res BH 1 MHz #WBH 3 MHz  Sweep 95.02 ms (8192 prs) || Pk-Pk Search| #Res BH 1 MHz #WBH 3 MHz  Sweep 95.02 ms (8192 prs) || Pk-Pk Search|
Marker  Trace Type ¥ Fxis Fuplitude Marker  Trace Typa ¥ fxis finplitude
<) Freq 5.639 2 GHz -31.24 dBm 1 ay Freq 5.641 B GHz -30.71 dBn
2 1) Freg 13.215 1 GHz -20.78 dBm
Mkr 3 CF] Mkr 3 CF]
More| More
1 of 2| 1 of 2
| |
CDMA BC1 1xRTT Middle Channel CDMA BC1 1xEV-DO Rev 0 Middle Channel
Agilent 10:39:06 Sep 20, 2018 L Freq/Channel Agilent 14:01:48 Sep 26, 2018 L Freq/Channel

Signal Track]
On DF]

=

AP 75.7(38991 87,5089, Condusted D Wl 5725 1 Gz FPe.7(50515),58893, Conducted D Wl 5727 3 6
Ref 30 dBn #fitten 30 dB 29.22 dem ||, CeNterFredl | lp.r s 4y #fitten 30 dB 28.833 dbn || , Center Freq
Ref 3 : 1/5006E00 GHz| | | oot : 105000000 GHz
Log Log
16 StartFreq 1@ Start Freq
dB/ ) 6| | |dB/ ) GHz
Offst Offst
éé‘g 1 Stop Freq égg 1 Stop Freq
0 o 28 sl | |5 ° 20, Gz
e | crstep| | [0 CF Step
1 9B00E000 GH 190000000 GHz
#PAvg M Man| #PAvg I.M Man
Start 1,900 8 GHz Stop 20.000 8 Gz Start 1999 0 Gz Stop 70,000 § GHz
#Res BH 1 MHz WBA 3 Mz Sweep 95.02 ns (3132 pro) | o FPED OFFSEY 1 fupeo gy WBA 3 Mz Sueep 95.02 ms (8192 prs) || , FT@G OFFSGL
Markar Trace Type X Hxis Amplitude Mark: T T A A Anplitud
1 (5] FS:’DEQ 5.725 1 GHz —ZQ.SZtHEm arl & Eigg FS:":EQ 5.727 Z(I‘EHZ —ZE’YES‘t:Ei

On

Signal Track|
O]

CDMA BC1 1xRTT High Channel

CDMA BC1 1xEV-DO Rev 0 High Channel
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8.4. FREQUENCY STABILITY

RULE PART(S)

FCC: 82.1055, §22.355, §24.235
RSS13285.3; RSS13386.3.

LIMITS

FCC: §22.355
The carrier frequency shall not depart from the reference frequency in excess of £2.5 ppm for mobile stations.

FCC: §24.235
The frequency stability shall be sufficient to ensure that the fundamental emission stays within the authorized frequency
block.

RSS13285.3

The carrier frequency shall not depart from the reference frequency in excess of +2.5 SRSP for mobile stations and+1.5
ppm for base stations.

In lieu of meeting the above stability values, the test report may show that the frequency stability is sufficient to ensure
that the occupied bandwidth stays within each of the sub-bands (see Section 5.1) when tested to the temperature and
supply voltage variations specified in RSS-Gen.

RSS13386.3

The carrier frequency shall not depart from the reference frequency, in excess of +2.5 ppm for mobile stations and +1.0
ppm for base stations.

In lieu of meeting the above stability values, the test report may show that the frequency stability is sufficient to ensure
that the emission bandwidth stays within the operating frequency block when tested to the temperature and supply voltage
variations specified in RSS-Gen.

TEST PROCEDURE
Use CMW 500 with Frequency Error measurement capability.

e Temp.=-30°Cto +50°C

e Voltage = (85% - 115%)

Low Voltage, 3.23VDC, Normal, 3.8VDC and High Voltage, 4.37VDC.
End Voltage, 2.72VDC.

Frequency Stability vs Temperature:

The EUT is place inside a temperature chamber. The temperature is set to 20°C and allowed to stabilize. After sufficient
soak time, the transmitting frequency error is measured. The temperature is increased by 10 degrees, allowed to stabilize
and soak, and then the measurement is repeated. This is repeated until +50°C is reached.

Frequency Stability vs Voltage:
The peak frequency error is recorded (worst-case).

MODES TESTED
e CDMA BCO
e CDMABC1

RESULTS
See the following pages.
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[ iD: | 38602 | Date: 9/20/18
CDMA 1xRTT BCO
Limit 824 849
i Flow @ F high @ Frequency
Condition -13dBm -13dBm I?slzt)a Stability
Temperature Voltage (MHz) (MHz) (Ppm)
Normal (20C) 824.0161 848.9991
Extreme (50C) 824.0161 848.9991 -22.0 -0.026
Extreme (40C) 824.0161 848.9991 -19.4 -0.023
Extreme (30C) 824.0161 848.9991 -17.7 -0.021
Extreme (10C) Normal 824.0161 848.9991 12.5 0.015
Extreme (OC) 824.0161 848.9991 22.7 0.027
Extreme (-10C) 824.0161 848.9991 24.6 0.029
Extreme (-20C) 824.0161 848.9991 -16.5 -0.020
Extreme (-30C) 824.0161 848.9991 17.7 0.021
15% 824.0161 848.9991 -14.2 -0.017
20C -15% 824.0161 848.9991 9.7 0.012
End Point 824.0161 848.9991 16.5 0.020
[ iD: | 38602 | Date: | 9r20/18
CDMA 1xRTT BC1
Limit 1850 1910
" Flow @ F high @ Frequency
Condit Delta .
ondition -13dBm -13dBm ) Stability
Temperature Voltage (MHz) (MHz) (ppm)
Normal (20C) 1850.5365 1909.4685
Extreme (50C) 1850.5365 1909.4685 24.9 0.013
Extreme (40C) 1850.5365 1909.4685 24.6 0.013
Extreme (30C) 1850.5365 1909.4685 22.1 0.012
Extreme (10C) Normal 1850.5365 1909.4685 16.6 0.009
Extreme (0C) 1850.5365 1909.4685 22.6 0.012
Extreme (-10C) 1850.5365 1909.4685 20.1 0.011
Extreme (-20C) 1850.5365 1909.4685 15.3 0.008
Extreme (-30C) 1850.5365 1909.4685 17.7 0.009
15% 1850.5365 1909.4685 30.1 0.016
20C -15% 1850.5365 1909.4685 25.2 0.013
End Point 1850.5365 1909.4685 22.3 0.012
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8.5. PEAK-TO-AVERAGE POWER RATIO

LIMIT

In addition, the peak-to-average power ratio (PAPR) of the transmitter shall not exceed 13 dB for more than 0.1% of the
time and shall use a signal corresponding to the highest PAPR during periods of continuous transmission.

RESULT

PORT A antenna was used to measure as the worst case. The results from all CCDF plots are passed with 13dB peak-to-
average power ratio criteria.

| ID: | 12491 | Date: | 9/21/18 |

Page 26 of 30
UL VERIFICATION SERVICES INC. FORM NO: CCSUP4701i
47173 BENICIA STREET, FREMONT, CA 94538, USA  TEL: (510) 771-1000 FAX: (510) 661-0888

This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.



REPORT NO: 12441959-E1V1

FCC ID: HD5-CT50LFN

DATE: OCTOBER 03, 2018

CDMA

- Agllent 19-26:58 Sep 20, 2018 R T [Freg/Channel 3% Agilent 10:17:27 Sep 21, 2018 L Freq/Channel
| |

Chfres 03602 Mz o e || gocnie Fied Th Frea 53657 T Trig Tree || 4 oomer Fred

CCDF Countsk): 100 | CCDF Countsk): 188 |
Stait Freq | Start Freq
836.520000 MHz - 836.520000 MHz|

Average Power 100.00% 7= Average Power 100.60% —— T T Reference™ T
Stop Freg 23.71 dBm Stop Freq
2385 dBm 10.00% 836 520000 MHz ., | 1o.00% §36.520000 Mhz
50.10% 46.76%
o CF Step 5 CF Step
1.00% 10.0000000 b L.ear £.00000000 Mz
Auto Man . Auto Man
10.0% 189 ¢B 010% — 1.6 29348 | gqey ey
1.0% 316 dB Freq Cliset 1.0% 3.92 dB Freq Offset
0.1% 3.84 dB . 0.00000000 Hz 0.1y 443 dB i 0.90000000 Hz
0.01% 41808 o.01% 0.01% 166 dB ol
0.001% 430 dB Signal Track 0.891% 478 dB . Signal Track
0.0001% 0.001% on cf 0.00017 — BBl On 0f
Peak 434 dB Peak 478 dB
0.0001% 0.6081%
0dB 20dB BdB 28 db
Meas BW  8.00000000 MHz Meas BH  8.00000008 MHz

CDMA BCO 1xRTT Middle Channel

CDMA BCO 1xEV-DO Rev 0 Middle Channel

1 Agilent 19:29:02 Sep 20, 2018

R T |FregChannel

Agilent 16:19:40 Sep 21, 2018

L Freg/Channel

Certer Freq
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Ch Freq 1.88 GHz Trig Free [| 4 oooio00 G Ch Freq 1.38 GHz Trig Free || | Gch‘
CCODF Countsik): 100 | CCOF [Countstk): 108 | ]
Stait Freg | Start Freq
188000000 GHz " L. GHz
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23.09dBm Slop Freqg 23.42 dBm y Stop Freq
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Auto Man . Auto Man
10.0% 1.76 dB 0.10% — 1@.@1 291 dB 6167
1.0% 2.96 dB Freq Cliset 1.67 3.88 dB Freq Offset
0.1% 3.57dB 5 0.00000000 Hz B.1% 437 dB o.0ls a. Hz|
0.01% 1.94 4B o.01% 0.01% 464 dB oL
0.001% 4.10 dB Signal Track 6.001% 4.78 dB ) Signal Track
0.0001% 0.001% on cf 0.00617 —— 8.061% on 0]
Peak 4.19 dB Peak 4.80 dB
0.0001% o 2048 0.0001% 5 3
Meas BW  8.00000000 MHz Meas BW  8.00090690 MHz

CDMA BC1 1xRTT Middle Channel

CDMA BC1 1xEV-DO Rev 0 Middle Channel
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9. RADIATED TEST RESULTS

RULE PART(S)

FCC: §2.1053, §22.917, §24.238.
IC: RSS13285.5; RSS13386.5
LIMIT

FCC: §22.917(a), §24.238(a)
The power of any emission outside of the authorized operating frequency ranges must be attenuated below the
transmitting power (P) by a factor of at least 43 + 10 log (P) dB.

RSS13285.5
Mobile and base station equipment shall comply with the limits in (i) and (ii) below.

0] In the first 1.0 MHz band immediately outside and adjacent to each of the sub-bands specified in Section 5.1,
the power of emissions per any 1% of the occupied bandwidth shall be attenuated (in dB) below the
transmitter output power P ( dBW) by at least 43 + 10 log10p (watts).

(i) After the first 1.0 MHz immediately outside and adjacent to each of the sub-bands, the power of emissions in
anyl100 kHz bandwidth shall be attenuated (in dB) below the transmitter output power P (dBW) by at least43 +
10 log10 p (watts). If the measurement is performed using 1% of the occupied bandwidth, power integration
over 100 kHz is required.

RSS13386.5
Equipment shall comply with the limits in (i) and (ii) below.

0] In the 1.0 MHz bands immediately outside and adjacent to the equipment’s operating frequency block, the
emission power per any 1% of the emission bandwidth shall be attenuated (in dB) below the transmitter
output power P (dBW) by at least 43 + 10 log10p(watts).

(ii) After the first 1.0 MHz, the emission power in any 1 MHz bandwidth shall be attenuated (in dB) below the
transmitter output power P (dBW) by at least 43 + 10 log10p (watts). If the measurement is performed using
1% of the emission bandwidth, power integration over 1.0 MHz is required.

TEST PROCEDURE
KDB 971168 D01 Section 7

RESULTS
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9.1.

CDMA

FIELD STRENGTH OF SPURIOUS RADIATION

High Frequency Substitution Measurement High Frequency Substitution Measurement
UL Fremont Radiated Chamber UL Fremont Radiated Chamber
Company: Company:
Project #: Project #:
Date: asnarts Date: asnarts
Test Engineer: 31300 Test Engineer: 31300
Configuration: EUT Only Configuration: EUT Only
Mods: COMA 1RTT B50MHZ Mods: COMA EVDO Rev 0 BSOMHZ
Test Equ Test Equipment:
Substitution: Horn T59 Substitution, and §ft SMA Cable Substitution: Horn T59 Substitution, and §ft SMA Cable
G Pre-smplifer | Filter | Limit Chamber Pre-ampilfer | Filter | Limit
3m Chamber E 3m Chamber € -| Filter B EIRP 3m Chamber E 3m Chamber € - Filter - ‘ ERP -
EIRP @ TX EIRP @ TX
Frequency SA reading Ant Pol. Distance  AntEnd = Preamp Attenuator EIRP  Limit  Delta Motes. Frequency SA reading Ant Pol. Distance  AntEnd = Preamp Attenuator EIRP  Limit  Delta Motes.
(GHaz) [dBm) (HV) (dBm) (GHaz) [dBm) (HV) (dBm)
Tow Channel (624.7WHz) Tow Channel (624.7WHz)
185 E) W T} <4 3ia 10 %12 a0 iz 185 Fix] W T} 186 3ia 10 T
241 4 W 30 24 385 10 408 410 360 241 E] W 30 A3 385 10 S0 A0
330 556 H 30 66 85 10 ErE] 430 EIK] 330 58.0 H 30 90 85 10 65 430
165 0.5 W 0 473 38 10 w42 0 Mz 165 06 W 0 185 38 10 53 0
247 10 [ b} ‘28 385 10 W3 a0 ana 247 5r.5 [ b} 23 385 10 T
330 7.3 W ) kT 385 10 460 430 om0 330 i W ) 4 385 10 459 30
Mid Channel (836.52MHz) Mid Channel (836.52MHz)
167 0.1 W T} BT ) 10 S5 a0 s 167 ET W T} ) 10 EE R T R TH
251 a2 H Er} ‘130 85 10 S5 a0 W 251 a2 H Er} 85 10 st6 a0 s
335 7 H 30 7 385 10 w62 40 ;2 335 E H 30 385 10 461 430 @i
167 Fx] v 0 478 511 10 7 410 47 167 P v 0 511 10 7 410 a7
251 ) [ 0 435 366 10 S04 430 ea 251 ) [ 0 366 10 22 430wz
135 ] [ T} 3 15 10 458 10 s 135 ET) [ T} 15 10 s a0 s
High Channel (348, 31Hz) High Channel (348, 31Hz)
170 ) W T} 473 578 10 S04 410 4 170 02 W T} ATE 578 10 S5 410 48
250 0.3 H 0 438 366 10 15 30 e 250 Y H 0 440 366 10 6 30 a6
138 i H b} s 385 10 450 10 a0 138 518 H b} 78 385 10 454 10 ma
170 604 v Exl -18.0 ire 10 549 3.0 4.9 170 604 v Exl -18.0 ire 10 549 3.0 4.9
258 10 [ 0 34 386 10 S8 410 are 258 T [ 0 434 386 10 S5 410 ans
EE) 513 v 0 83 5 10 458 130 Eri] EE) -58.3 v 0 93 5 10 68 130 e
Fev. 03.10.15 Fev. 03.10.15
High Frequency Substitution Measurement High Frequency Substitution Measurement
UL Fremont Radiated Chamber UL Fremont Radiated Chamber
Company: Company:
Project Projuct
oseie Date: 03119118
Tost Enginesr: 3rane Test Enginer: o
Configuration: EUT cnly Configuration: oty
Mods: GDMA 13RTT 1800WE: Mode: CDMA EVDO Rev 0 1900MHs
Test Equipment; TestE
Substtution: Horm T3 Substitution, and 81t SWA Cable Substitution: Horn T59 Substitution, and 81t SMA Cable
Chamber Pro-ampllfor Filter Limit Chamber Pre-amplifer Filter Limit J
3m Chamber € - | 3m Chamber E - ERP 3m Chamber E 3m Chamber E Fiiter - [eme -
EIRP @ TX EIRP @ TX
Frequency SA reading Ant. Pol, Distance Ant End Preamp Attenuator  EIRP Limit Delta Notes Frequency SA reading Ant. Pol.  Distance Ant End Preamp Attenuator  EIRP Limit Delta Motes
GHz) @Bm) HIV) (@Bm) (GHz) (dBm) (HV) idBm)
Tow Channel [1551.25MHa] Tow Channel 1851 Z5Me]
170 6.2 H ) %3 fT) A8 410 08 a0 ) W ) %2 ) g T TR}
555 502 H EY) 52 86 26 30 aea 555 E) H 0 43 s 0 w4 asa
ian “60.4 H 30 28 E123 -39.6 ~13.0 26.6 14 -60.0 H 30 24 ns 10 -3.2 130 6.2
Ei) 555 v 10 %7 F1) aed a0 ata Ex7) 554 [ 30 55 ET 10 w1 a0 0d
5.55 50.7 v 30 59 386 435 3.0 -30.5 5.55 -58.0 v 30 -4.3 386 10 418 130 288
a1 %08 v 30 33 s a0t 430 ara 741 w04 W 0 28 s 10 a7 a1 asr
Mid Channel [1880MHz|
W 0 54 5 a0 ) 576 ] H Er] 318 E T T T}
H 10 28 15 02 ara 564 563 W 10 385 W6 | 430 266
H 30 34 g ) -t 152 507 H 10 w7 ) A3 267
v 30 47 385 423 293 376 553 v 10 306 %29 30 88
v ) 21 s 03 ara 564 567 v 30 05 w03 w0 ara
v En) 24 g 2 262 152 1.1 [] 30 i w2 w0 ara
H Y] ET) 17 s a0 ass H ET) 36 wr e aer
H 30 42 385 At 30 aer H £l s 4140 s
H ) 22 a7 a8s | 410 a5 H 0 a7 St 26d
v 30 4% ’7 425 430 295 v 10 w7 413 30 283
v 30 43 385 1.6 “13.0 288 v 30 nE E.1] Ci1) EL]
v 30 34 T 400 130 Eia) L 30 nr B Y ) 27
Rev. 03.12.15 Rev. 02.18.15
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