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1. ATTESTATION OF TEST RESULTS

COMPANY NAME: APPLE, INC.
1 INFINITE LOOP
CUPERTINO, CA 95014, U.S.A.

EUT DESCRIPTION: QUAD-BAND RADIO WITH WLAN AND BT RADIO
MODEL.: A1457

SERIAL NUMBER: C39KQO0JFL3W

DATE TESTED: JULY 18 — JULY 23, 2013

APPLICABLE STANDARDS
STANDARD TEST RESULTS
FCC PART 22H AND 24E Pass

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.

Approved & Released For

UL Verification Services Inc. By: Tested By:
72 | ,l ,
’ "y
Thu Chan Mona Hua
WISE Operations Manager WISE Lab Technician
UL Verification Services Inc. UL Verification Services Inc.
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2. TEST METHODOLOGY

The tests documented in this report were performed in accordance with TIA-603-C, FCC CFR
47 Part 2, FCC CFR 47 Part 22 and FCC CFR Part 24.

3. FACILITIES AND ACCREDITATION

The test sites and measurement facilities used to collect data are located at 47173 Benicia
Street, Fremont, California, USA.

UL Verification Services Inc. is accredited by NVLAP, Laboratory Code 200065-0. The full
scope of accreditation can be viewed at http://www.ccsemc.com.

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

4.3. MEASUREMENT UNCERTAINTY

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

PARAMETER UNCERTAINTY
Conducted Disturbance, 0.15 to 30 MHz 3.52 dB
Radiated Disturbance, 30 to 1000 MHz 494 dB

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, Model A1457 is a mobile phone with multimedia functions (music, application support,
and video), cellular GSM/GPRS/EGPRS/WCDMA/HSPA+/DC-HSDPA/LTE radio, IEEE
802.11a/b/g/n, Bluetooth and GPS radio. The rechargeable battery is not user accessible.

5.2. MAXIMUM OUTPUT POWER

The transmitter has a maximum conducted and ERP / EIRP output powers; average detector is

used for UMTS/CDMA mode of Cellular band, while peak detector is used for GSM mode of
Cellular and all GSM/CDMA/UMTS PCS bands as follows:

LAT (PORT A)
Part 22 /24
Frequency range Modulation Conducted(Peak) ERP/EIRP(Peak)
(MHz) dBm mw dBm mw
824.2 - 848.8 GPRS 33.60 2290.9 28.60 724.4
824.2 - 848.8 EGPRS 31.65 1462.2 27.80 602.6
1850.2-1909.8 GPRS 30.80 1202.3 31.18 1312.2
1850.2-1909.8 EGPRS 30.50 1122.0 31.16 1306.2
Part 22
Frequency range Modulation Conducted(Average) ERP/EIRP (Average)
(MHz) dBm mw dBm mw
826.4-846.6 WCDMA, REL 99 24.40 275.4 23.10 204.2
826.4-846.6 WCDMA, HSDPA 23.62 230.1 22.60 182.0
Part 24
Frequency range Modulation Conducted(Peak) ERP/EIRP (Peak)
(MHz) dBm mw dBm mw
1852.4 - 1907.6 WCDMA, REL 99 26.75 473.2 29.07 807.2
1852.4 - 1907.6 WCDMA, HSDPA 26.40 436.5 28.67 736.2
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UAT (PORT B)
Part 22 /24
Frequency range Modulation Conducted(Peak) ERP/EIRP(Peak)
(MHz) dBm mw dBm mw
824.2 - 848.8 GPRS 33.50 2238.7 26.60 457.1
824.2 - 848.8 EGPRS 31.50 1412.5 25.90 389.0
1850.2-1909.8 GPRS 30.65 1161.4 26.28 424.6
1850.2-1909.8 EGPRS 30.50 1122.0 24.84 304.8
Part 22
Frequency range Modulation Conducted(Average) ERP/EIRP (Average)
(MHz) dBm mw dBm mw
826.4-846 WCDMA, REL 99 24.20 263.0 20.60 114.8
826.4-846 WCDMA, HSDPA 23.54 225.9 20.20 104.7
Part 24
Frequency range Modulation Conducted(Peak) ERP/EIRP (Peak)
(MHz) dBm mw dBm mw
1852.4 - 1907.6 WCDMA, REL 99 26.40 436.5 21.64 145.9
1852.4 - 1907.6 WCDMA, HSDPA 25.90 389.0 20.44 110.7

5.3. DESCRIPTION OF AVAILABLE ANTENNAS

The radio utilizes a band gap type integral antenna for the 850MHz and 1900MHz bands with a

maximum peak gain as follow: LAT: Port A, UAT: Port B.

Frequency (MHz) Gain (dBi) LAT Gain (dBi) UAT
Cell, 824 - 849 -1.60 -4.50
PCS, 1850-1910 1.70 -2.80

5.4. SOFTWARE AND FIRMWARE

The firmware installed in the EUT during testing was version 11A360 baseband 7.02-16
The EUT is linked with CMW500 Test Set.
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5.5. WORST-CASE CONFIGURATION AND MODE

The worst-case channel for RF radiated emissions below 1GHz and AC conducted emissions
are determined as the channel with the AC Power Adapter Source

Based on the investigation results, the highest peak power and enhanced data rate is the worst-
case scenario for all measurements.

Worst-case modes below:

For the device, all tests were performed as below,

_Port A: Both conducted and radiated emissions measurement with all bands.

_Port B: All conducted emissions measurement and only ERP/EIRP radiated emissions on all
bands.

. For Cellular band: GPRS and EGPRS is Z position

. For PCS band: GPRS and EGPRS is X position

. For Cellular band: UMTS, REL 99 and HSDPA is Z position
. For PCS band: UMTS, REL 99 and HSDPA is X position
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5.6. DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

Support Equipment List
Description Manufacturer Model Serial Number FCCID
AC Adapter Apple A1385 D292066H2T2DHLHAC DoC
DC Power Supply Sorensen XT 15-4 1319A02780 NA

I/O CABLES (RF CONDUCTED TEST)

1/0 Cable List
Cable Port # of Connector Type Cable Type Cable Length Remarks

No identical (m)

1 AC 1 us 115V Un-shielded 2m N/A

2 DC 1 DC Un-shielded 2m N/A

3 RF In/Out 1 EUT Un-shielded im N/A

4 RF In/Out 1 Spectrum Analyzer Un-shielded im N/A

5 RF In/Out 1 Communication Test Set Un-shielded None N/A

I/O CABLES (RF RADIATED TEST)

/O CABLE LIST
Cable Port # of Connector Cable Cable Remarks
No. Identica Type Type Length
Ports
1 Jack 1 Earphone Un-shielded 0.5m NA
RF In/Out 1 Antenna Un-shielded 5m NA
TEST SETUP

The EUT is a stand-alone device. The Communication test set exercised the EUT.

Page 10 of 107

UL VERIFICATION SERVICES INC. FORM NO: CCSUP4701J
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: 13U15637-5A
EUT: QUAD-BAND RADIO WITH WLAN AND BT RADIO

DATE: SEPTEMBER 09, 2013
FCC ID: BCG-E2643B

SETUP DIAGRAM FOR RF CONDUCTED TESTS

3 directional o
EUT Coupler Communications
Test Set
2 4
DC Power Spectrum
Supply Analyzer 1
1 1
AC MAIN

SETUP DIAGRAM FOR RF RADIATED TESTS

Headset

EUT

Call Box
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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
Spectrum Analyzer, 44GHz Agilent N9030A F00129 02/21/14
Directional Coupler Krytar 1817 NO02656 CNR
Communication Test Set R&S CMW500 FO00014 02/21/14
Temperature / Humidity Chamber Thermotron SE 600-10-10 C00930 01/09/14
Vector signal generator, 6 GHz Agilent / HP E4438C F00037 07/06/14
Highpass Filter, 2.7 GHz Micro-Tronics HPM13194 N02686 CNR
Highpass Filter, 1.5 GHz Micro-Tronics HPM13193 N02688 CNR
Bilog, 30-1GHz Sunol Science A0222813-1 C01011 03/07/14
Peak Power Meter Boonton 4541 C01189 06/20/14
Peak Power Sensor Boonton 57006 C01202 05/29/14
Horn Antenna ETS Lindgren 3117 F00131 02/19/14
PreAmp 1-18GHz Agilent/HP 8449B C01063 03/18/14
PreAmp 30-1000MHz Sonama 310 981661 11/06/13
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7. RF POWER OUTPUT VERIFICATION

7.1. GSM

TEST PROCEDURE

GPRS/EGPRS

Function: Menu select > GSM Mobile Station > GSM 850/900/1800/1900
Press Connection control to choose the different menus

Press RESET > choose all to reset all settings

Connection Press Signal Off to turn off the signal and change settings
Network Support > GSM+GPRS or GSM+EGPRS

Main Service > Packet Data

Service selection > Test Mode A — Auto Slot Config. off

MS Signal Press Slot Config bottom on the right twice to select and change the number of
time slots and power setting

> Slot configuration > Uplink/Gamma
> 33 dBm for GPRS 850/900

> 27 dBm for EGPRS 850/900

> 30 dBm for GPRS1800/1900

> 26 dBm for EGPRS1800/1900

BS Signal Enter the same channel number for TCH channel (test channel) and BCCH
channel

Frequency Offset > + 0 Hz

Mode > BCCH and TCH

BCCH Level > -85 dBm (May need to adjust if link is not stable)

BCCH Channel > choose desire test channel [Enter the same channel number for TCH
channel (test channel) and BCCH channel]

Channel Type > Off

PO> 4 dB

Slot Config > Unchanged (if already set under MS Signal)

TCH > choose desired test channel

Hopping > Off

Main Timeslot > 3 (Default)

Network Coding Scheme > CS4 (GPRS) and MCS9 (EGPRS)
Bit Stream > 2E9-1PSR Bit Pattern

AF/RF Enter appropriate offsets for Ext. Att. Output and Ext. Att. Input

Connection Press Signal On to turn on the signal and change settings

RESULTS
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LAT PORT
1 time slots 2 time slots |
Mode Ch. f (MHz) Peak Avg Peak Avg
128 824.2 33.60 33.45 32.40 32.15
GPRS 190 836.6 33.65 33.47 32.40 32.17
251 848.8 33.65 33.50 32.45 32.20
128 824.2 31.65 29.00 31.48 28.60
EGPRS 190 836.6 31.52 28.95 31.45 28.70
251 848.8 31.50 29.00 31.45 28.75
1 time slots 2 time slots |
Mode Ch. f (MHZz) Peak Avg Peak Avg
512 1850.2 30.80 30.45 28.30 28.0
GPRS 661 1880.0 30.60 30.40 28.20 27.9
810 1909.8 30.40 30.50 28.20 27.9
512 1850.2 30.50 27.95 30.10 27.65
EGPRS 661 1880.0 30.40 27.80 30.20 27.55
810 1909.8 30.45 27.85 30.30 27.70
UAT PORT
1 time slots 2 time slots |
Mode Ch. f (MHZz) Peak Avg Peak Avg
128 824.2 33.45 33.15 32.45 32.15
GPRS 190 836.6 33.50 33.20 32.40 32.20
251 848.8 33.46 33.15 32.35 32.15
128 824.2 31.50 28.70 31.40 28.70
EGPRS 190 836.6 31.45 28.60 31.35 28.65
251 848.8 31.40 28.65 31.30 28.70
1 time slots 2 time slots |
Mode Ch. f (MHz) Peak Avg Peak Avg
512 1850.2 30.65 30.50 29.00 28.70
GPRS 661 1880.0 30.60 30.40 29.10 28.65
810 1909.8 30.60 30.45 29.10 28.75
512 1850.2 30.50 27.35 30.45 27.28
EGPRS 661 1880.0 30.45 27.30 30.40 27.25
810 1909.8 30.45 27.35 30.40 27.20
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7.2. UMTS REL99

TEST PROCEDURE

The following summary of these settings are illustrated below:

Mode Rel99
Subtest -
Loopback Mode Test Mode 1
Rel99 RMC 12.2kbps RMC
HSDPA FRC Not Applicable
HSUPA Test Not Applicable
Power Control Algorithm Algorithm?2
\é\gt:taM? General Bc Not Applicable
9 Bd Not Applicable
Bec Not Applicable
Bc/Bd 8/15
Bhs Not Applicable
Bed Not Applicable
LAT PORT
UMTS REL99
Peak Conducted Avg Conducted
Band UL Ch | DL Ch | Frequency output power output power
(dBm) (dBm)
UMTS 4132 4357 826.4 27.80 24.40
850 4180 | 4405 836.0 27.70 24.30
4230 4455 846.0 27.70 24.30
Peak Conducted Avg Conducted
Band UL Ch | DL Ch | Frequency output power output power
(dBm) (dBm)
UMTS 9262 9662 1852.4 26.75 22.77
1900 9400 9800 1880.0 26.55 22.92
9538 9938 1907.6 26.60 22.93

Page 15 of 107

UL VERIFICATION SERVICES INC. FORM NO: CCSUP4701J
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: 13U15637-5A
EUT: QUAD-BAND RADIO WITH WLAN AND BT RADIO

DATE: SEPTEMBER 09, 2013
FCC ID: BCG-E2643B

UAT PORT
UMTS REL 99
Peak Conducted Avg Conducted
Band ULCh | DL Ch | Frequency output power output power
(dBm) (dBm)
UMTS 4132 4357 826.4 27.10 24.20
850 4180 | 4405 836.0 27.20 24.19
4230 4455 846.0 27.24 24.15
Peak Conducted Avg Conducted
Band UL Ch | DL Ch | Frequency output power output power
(dBm) (dBm)
UMTS 9262 9662 1852.4 26.40 22.50
1900 9400 9800 1880.0 26.40 22.49
9538 9938 1907.6 26.30 22.43
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7.3. UMTS Rel 5 HSDPA

TEST PROCEDURE

The following summary of these settings are illustrated below:

Mode Rel5 HSDPA Rel5 HSDPA Rel5 HSDPA Rel5 HSDPA
Subtest 1 2 3 4
Loopback Mode Test Mode 1
Rel99 RMC 12.2kbps RMC
HSDPA FRC H-Setl
HSUPA Test Not Applicable
WCDMA Power Control Algorithm Algorithm 2
General Bc 2/15 12/15 15/15 15/15
Settings Bd 15/15 15/15 8/15 4/15
Bec - - - -
Bc/Bd 2/15 12/15 15/8 15/4
Bhs 4/15 24/15 30/15 30/15
Bed Not Applicable
DACK 8
DNAK 8
HSDPA DCQI 8
Specific Ack-Nack repetition factor 3
Settings CQI Feedback (Table 5.2B.4) 4ms
CQI Repetition Factor (Table 5.2B.4) 2
Ahs = Bhs/fc 30/15
RESULT
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LAT PORT HSDPA

Band Subtest UL Ch DL Ch Frequency Pe?ngn(z\)Ner AveragBenfower
4132 4357 826.4 27.51 23.38
1 4180 4405 836.0 27.00 23.51
4230 4455 846.6 27.39 23.30
4132 4357 826.4 28.52 23.60
2% 4180 4405 836.0 28.21 23.62
UMTS850 4230 4455 846.6 28.05 23.20
(Band 5) 4132 4357 826.4 27.81 23.00
3 4180 4405 836.0 27.90 23.17
4230 4455 846.6 27.81 23.06
4132 4357 826.4 28.08 23.04
4 4180 4405 836.0 27.90 23.10
4230 4455 846.6 27.80 22.94
9262 9662 1852.4 26.23 22.02
1* 9400 9800 1880.0 26.40 22.18
9538 9938 1907.6 26.38 22.07
9262 9662 1852.4 26.26 22.00
2 9400 9800 1880.0 26.39 22.05
UMTS1900 9538 9938 1907.6 26.34 22.10
(Band 2) 9262 9662 1852.4 26.30 21.99
3 9400 9800 1880.0 26.28 22.01
9538 9938 1907.6 26.31 22.03
9262 9662 1852.4 26.10 21.98
4 9400 9800 1880.0 26.20 22.07
9538 9938 1907.6 26.30 22.05
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REPORT NO: 13U15637-5A DATE: SEPTEMBER 09, 2013
EUT: QUAD-BAND RADIO WITH WLAN AND BT RADIO FCC ID: BCG-E2643B

UAT PORT HSDPA

Conducted output power Conducted output
Band Subtest ULCh | DLCh Frequency (dBm) power (dBm)
Peak Average
4132 4357 826.4 27.8 23.30
1 4180 4405 836.0 27.9 23.20
4230 4455 846.0 27.5 23.13
4132 4357 826.4 27.7 23.42
2* 4180 4405 836.0 27.9 23.54
UMTS850 4230 4455 846.0 27.5 23.23
(Band V) 4132 4357 826.4 27.7 23.44
3 4180 4405 836.0 27.8 23.50
4230 4455 846.0 27.5 23.24
4132 4357 826.4 27.7 23.43
4 4180 4405 836.0 27.8 23.40
4230 4455 846.0 27.4 23.25
9262 9662 1852.4 25.8 21.40
1* 9400 9800 1880.0 25.7 21.46
9538 9938 1907.6 25.9 21.30
9262 9662 1852.4 25.7 21.30
2 9400 9800 1880.0 25.8 21.39
UMTS1900 9538 9938 1907.6 25.7 21.24
(Band II) 9262 9662 1852.4 25.8 21.28
3 9400 9800 1880.0 25.7 21.38
9538 9938 1907.6 25.6 21.23
9262 9662 1852.4 25.7 21.26
4 9400 9800 1880.0 25.6 21.36
9538 9938 1907.6 25.8 21.19
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REPORT NO: 13U15637-5A

EUT: QUAD-BAND RADIO WITH WLAN AND BT RADIO

DATE: SEPTEMBER 09, 2013

FCC ID: BCG-E2643B

7.4. UMTS DUAL CARRIER HSDPA

LAT PORT
Conducted output power (dBm)
Band Subtest UL Ch DL Ch Frequency
Peak Average
4132 4357 826.4 26.74 23.45
1* 4180 4405 836.0 26.60 23.26
4230 4455 846.0 26.75 23.39
4132 4357 826.4 27.01 23.52
2 4180 4405 836.0 26.90 23.30
UMTS850 4230 4455 846.0 26.80 23.40
(Band V) 4132 4357 826.4 26.81 23.01
3 4180 4405 836.0 26.70 22.70
4230 4455 846.0 26.75 22.81
4132 4357 826.4 26.52 23.12
4 4180 4405 836.0 26.60 22.80
4230 4455 846.0 26.96 22.89
9262 9662 1852.4 25.70 22.01
1 9400 9800 1880.0 25.72 21.99
9538 9938 1907.6 25.90 22.03
9262 9662 1852.4 25.70 22.00
2* 9400 9800 1880.0 25.91 22.02
UMTS1900 9538 9938 1907.6 25.80 22.11
(Band II) 9262 9662 1852.4 25.60 21.37
3 9400 9800 1880.0 25.57 21.58
9538 9938 1907.6 25.72 21.52
9262 9662 1852.4 25.41 21.39
4 9400 9800 1880.0 25.50 21.61
9538 9938 1907.6 25.70 21.44
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REPORT NO: 13U15637-5A

EUT: QUAD-BAND RADIO WITH WLAN AND BT RADIO

DATE: SEPTEMBER 09, 2013

FCC ID: BCG-E2643B

UAT PORT
HSDPA
Conducted output power (dBm)
Band Subtest UL Ch DL Ch Frequency
Peak Average
4132 4357 826.4 26.60 23.40
1* 4180 4405 836.0 26.85 23.22
4230 4455 846.0 26.71 23.31
4132 4357 826.4 26.80 23.50
2 4180 4405 836.0 26.70 23.18
UMTS850 4230 4455 846.0 26.81 23.27
(Band V) 4132 4357 826.4 26.41 22.93
3 4180 4405 836.0 26.40 22.72
4230 4455 846.0 26.62 22.79
4132 4357 826.4 26.50 22.90
4 4180 4405 836.0 26.36 22.72
4230 4455 846.0 26.50 22.77
9262 9662 1852.4 25.41 21.30
1* 9400 9800 1880.0 25.36 21.55
9538 9938 1907.6 25.66 21.40
9262 9662 1852.4 25.30 21.33
2 9400 9800 1880.0 25.47 21.54
UMTS1900 9538 9938 1907.6 25.42 21.33
(Band II) 9262 9662 1852.4 25.25 21.40
3 9400 9800 1880.0 25.40 21.46
9538 9938 1907.6 25.57 21.40
9262 9662 1852.4 25.40 21.43
4 9400 9800 1880.0 25.36 21.52
9538 9938 1907.6 25.43 21.37
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REPORT NO: 13U15637-5A
EUT: QUAD-BAND RADIO WITH WLAN AND BT RADIO

DATE: SEPTEMBER 09, 2013

FCC ID: BCG-E2643B

TEST PROCEDURE

7.5. Rel 6 HSPA (HSDPA & HSUPA)

The following summary of these settings are illustrated below:

Mode Rel6 HSUPA | Rel6 HSUPA | Rel6 HSUPA | Rel6 HSUPA | Rel6 HSUPA
Subtest 1 2 3 4 5
Loopback Mode Test Mode 1
Rel99 RMC 12.2kbps RMC
HSDPA FRC H-Setl
HSUPA Test HSUPA Loopback
Power Control Algorithm Algorithm?2
\(IBV;ZI;QIA Bc 11/15 6/15 15/15 2/15 15/15
Settings Bd 15/15 15/15 9/15 15/15 0
Bec 209/225 12/15 30/15 2/15 5/15
Bc/Bd 11/15 6/15 15/9 2/15 -
Bhs 22/15 12/15 30/15 4/15 5/15
47/15
Bed 1309/225 94/75 47/15 56/75 47/15
DACK 8
DNAK 8
DCQI 8
255;2 Ack-Nack repetition factor 3
Settings CQI Feedback (Table 5.2B.4) 4ams
CQI Repetition Factor (Table
5.2B.4) 2
Ahs = Bhs/fc 30/15
D E-DPCCH 6 8 8 5 7
DHARQ 0 0 0 0 0
AG Index 20 12 15 17 12
ETFCI (from 34.121 Table
C.11.1.3) 75 67 92 71 67
Associated Max UL Data Rate
kbps 242.1 174.9 482.8 205.8 308.9
HSUPA E-TFCI 11 E-TFCI 11
Specific E-TFCI PO 4 E-TFCI PO 4
Settings E-TFCI 67 E-TFCI 67
E-TFCI PO 18 E-TFCI PO 18
E-TFCI 71 E-TFCI 71
Reference E_TFCIs E-TFCI PO 23 E-TFCI11 | E-TFCI PO 23
E-TFCI 75 E-TFCIPO 4 | E-TFCI 75
E-TFCI PO 26 E-TFCI 92 E-TFCI PO 26
E-TFCI 81 E-TFCI PO E-TFCI 81
E-TFCI PO 27 18 E-TFCI PO 27
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REPORT NO: 13U15637-5A

EUT: QUAD-BAND RADIO WITH WLAN AND BT RADIO

DATE: SEPTEMBER 09, 2013

FCC ID: BCG-E2643B

LAT PORT
Conducted output power (dBm)
Band Subtest UL Ch DL Ch Frequency Peak Average
4132 4357 8264 27.90 23.18
1+ 2180 2405 836.0 27.70 22.90
4230 4455 846.0 28.08 23.28
4132 4357 826.4 27.32 22.30
2 2180 4405 836.0 27.81 22.48
2230 4455 846.0 27.50 22.17
2132 4357 826.4 27.64 22.26
Lég';]sds\?? 3 2180 4405 836.0 27.43 22.10
2230 4455 846.0 28.00 22.45
2132 4357 826.4 27.96 22.87
4 2180 4405 836.0 27.62 22.80
2230 4455 846.0 27.22 22.41
4132 4357 826.4 28.07 23.10
5 4180 4405 836.0 27.28 22.80
4230 4455 846.0 27.83 2287
9262 9662 1852.4 26.31 22.18
1+ 9400 9800 1880.0 26.36 22.10
9538 9938 1907.6 26.23 21.94
9262 9662 1852.4 26.21 21.03
2 9400 9800 1880.0 26.31 21.18
9538 9938 1907.6 26.30 21.40
9262 9662 1852.4 25.83 20.48
U('\égﬁj?go 3 9400 9800 1880.0 25.98 20.80
9538 9938 1907.6 26.30 21.00
9262 9662 1852.4 26.20 21.76
4 9400 9800 1880.0 26.22 22.03
9538 9938 1907.6 26.10 22.00
9262 9662 1852.4 26.14 22.07
5 9400 9800 1880.0 26.13 22.00
9538 9938 1907.6 26.27 22.04
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REPORT NO: 13U15637-5A

EUT: QUAD-BAND RADIO WITH WLAN AND BT RADIO

DATE: SEPTEMBER 09, 2013

FCC ID: BCG-E2643B

UAT PORT

Band Subtest | ULCh | DLCh | Frequency CF?”d”Cted ORI U (AT
eak Average

4132 4357 826.4 28.03 23.02

1+ 4180 4405 836.0 27.38 22.79

4230 4455 846.0 27.80 23.01

4132 4357 826.4 27.40 22.00

2 4180 4405 836.0 27.61 22.04

4230 4455 846.0 27.30 22.00

4132 4357 826.4 27.79 22.38

Lég";]sds\?? 3 4180 4405 836.0 27.20 21.70

4230 4455 846.0 27.90 22.03

4132 4357 826.4 27.47 22.38

4 4180 4405 836.0 27.52 2253

4230 4455 846.0 27.87 22.31

4132 4357 826.4 27.70 23.00

5 4180 4405 836.0 27.73 22.71

4230 4455 846.0 28.06 22.89

9262 9662 1852.4 25.10 21.01

1+ 9400 9800 1880.0 25.40 2161

9538 9938 1907.6 25.20 21.08

9262 9662 1852.4 25.18 20.40

2 9400 9800 1880.0 25.16 20.19

9538 9938 1907.6 25.03 20.07

9262 9662 1852.4 25.20 20.70

U('\égﬁj?go 3 9400 9800 1880.0 25.24 20.25

9538 9938 1907.6 25.58 20.47

9262 9662 1852.4 25.00 20.40

4 9400 9800 1880.0 25.87 21.20

9538 9938 1907.6 25.60 21.08

9262 9662 1852.4 25.40 21.57

5 9400 9800 1880.0 25.50 2151

9538 9938 1907.6 25.46 2112
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REPORT NO: 13U15637-5A
EUT: QUAD-BAND RADIO WITH WLAN AND BT RADIO

DATE: SEPTEMBER 09, 2013

FCC ID: BCG-E2643B

8. CONDUCTED TEST RESULTS

8.1. OCCUPIED BANDWIDTH

RULE PART(S)
FCC: §2.1049
IC: RSS-132, 4.5; RSS-133, 6.5

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 low, middle and high channel in each band. The -26dB bandwidth was

also measured and recorded.

MODES TESTED

¢ GPRS and EGPRS
UMTS, REL 99 and HSDPA

RESULTS
LAT
Band Mode Channel f (MHz) 99% BW (KHZz) -26dB BW (KHz)
128 824.20 244.80 317.6
GPRS 190 836.60 243.81 299.5
251 848.80 253.20 307.0
Cellular
128 824.20 254.39 308.4
EGPRS 190 836.60 249.85 291.8
251 848.80 245.60 296.8
Band Mode Channel f (MHz) 99% BW (MHz) -26dB BW (MHz)

4357 826.4 4.1964 4.610

UMTS,
REL 99 4405 836.0 41147 4.627
4455 846.0 4.2383 4.613

Cellular

4357 826.4 41717 4,522

UMTS,
HSDPA 4405 836.0 4.1781 4.596
4455 846.0 4.2205 4.607
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REPORT NO: 13U15637-5A
EUT: QUAD-BAND RADIO WITH WLAN AND BT RADIO

DATE: SEPTEMBER 09, 2013

FCC ID: BCG-E2643B

UAT
Band Mode Channel f (MHz) 99% BW (KHz) -26dB BW (KHz)
512 1850.2 251.92 208.3
GPRS 661 1880.0 258.25 2043
oS 810 1909.8 246.17 299.2
512 1850.2 266.49 311.4
EGPRS 661 1880.0 24952 3142
810 1909.8 248.48 309.0
Band Mode Channel f (MHz) 99% BW (MHz) -26dB BW (MHZz)
9662 1852.4 41216 4.593
UMTS, 9800 1880.0 4.2208 4.621
REL 99 : : :
bes 9938 1907.6 4.1883 4.609
9662 1852.4 4.1592 4.604
UMTS, 9800 1880.0 4.1845 4.588
HSDPA : : :
9938 1907.6 4.1562 4.540
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REPORT NO: 13U15637-5A
EUT: QUAD-BAND RADIO WITH WLAN

AND BT RADIO

DATE: SEPTEMBER 09, 2013
FCC ID: BCG-E2643B

GPRS 850

LOW CH

entor Freq

.
U Gandow

Ref Offsat 108 45
_Ref 40.00 dBm __

Comer Fraq: 134 700000 Mz
Trig Free Run
[re—y

AvgHoid: N0

1%.37 74 A4 10, 21

Ra‘lo Sud None Frequency

Racio Device: BYS ‘
1

Center Freqy
B24 200000 MHz}

CF Step

1

Center 824.2 MH2
#Res BW 10 KHz

Occupied Bandwidth

24480 kHz

3115 kHz
317.6 kHz

Transmit Freq Error
x dB Bandwidth

SVEBW 30 kHz

Total Power

OBW Power
x dB

100000 KWz}
Span 1 MMz, Man

Sweep 130,27 ms

s

34.1 dBm FreqOffset

O M

99.00 %
-26.00 dB

Camer Fraq: 1062505100 Miez

U Galnd ow

Ref Offset 108 48
Ref 40.00 dBm__

~e- Trig FreeRun
At A0 dB

AvgiMoid: 0N

0% 14PN AL D )
Rado S1d None Amped’Y Scale

Radio ?orl:-,ﬂ'ﬁ ’ RelValue

| 40,00 B

Amnullon.
40 0B}

Scale/Div,
10008

Center 836.6 MMz
[#Res BW 10 kHz

Occupled Bandwidth
243.81 kHz

8.685 kHz
299.5 kHz

Transmit Freq Error
x dB Bandwidth

SVBW 30 kHz

Total Power

OBW Power
x dB

More]
tofl2
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REPORT NO: 13U15637-5A

DATE: SEPTEMBER 09, 2013
EUT: QUAD-BAND RADIO WITH WLAN AND BT RADIO

FCC ID: BCG-E2643B

HIGH CH

L = 01630 PN A L8, 4119
3 Frequency
antor Fro g Camter Fraq: DA 200000 Miex Rado S None
9 o= Trig FreeRun AvgiHoid: 0N ‘
U Galn o fhstes 40 dB Racio Device: BYS

|
Ref Offsat 108 48

Center Freqy
B43 BO000D MH2)

_Ref 40.00 dBm __

i | | CF Step
= 100 000 k=
Center 842.8 MM2

Span 1 W’:P.m Man
[#Res BW 10 kHz SVBW 30 kHz Sweep 30.27 ms | -
Occupied Bandwidth Total Power 33.0 dBm FreqOffset

253.20 kHz ) i

Transmit Freq Error 241 Hz OBW Power 99.00 %
x dB Bandwidth 307.0 kHz xdB

-26.00 dB

EGPRS 850

[ N QI =ASIAN M LA 22 )
Comer Fraq: 134 700000 Mz Rado Sid Nene Frequency
~e- Trig FreeRun AvgiHoid: 0N
o Galnl ow fisten 40 dB

facko Davice: BYS ‘

1
Ref Offsat 103 4B
_Ref 35.00 dBm__

Center Frw#
B24 200000 MH

4

CF Step
100,000 kW)
Center 824.2 MMz

|
Span 1 W!;Pm Nan
[#Res BW 10 kHz SVBW 30 kHz Sweep 30,27 ms -

Occupied Bandwidth Total Power 19.7 dBm
254.39 kHz , o
Transmit Freq Error 351 Hz OBW Power 99.00 %

FreqOffset

x dB Bandwidth 308.4 kHz xdB -26.00 dB

o s Abgrmant Complesed
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REPORT NO: 13U15637-5A

DATE: SEPTEMBER 09, 2013
EUT: QUAD-BAND RADIO WITH WLAN AND BT RADIO

FCC ID: BCG-E2643B

MID CH

L =N 03-26: 7374 M 18, a0 |
5 Frequency
ant o 5 Carser Freq: 106500000 Miez Rado S1d None
o q ~o- Trig FreeRun AvgiHoid: 90N0
At A0 dB

U Gabad ow

Racko Device: BTS ‘
- —
Ref OfFsat 108 48

Center Freqy
835600000 MHz}

Ref 35.00 dBm__

1 | | CF Step
100 000 kM=
Center 836.6 MM2

Span 1 MMz s, Man

#Res BW 10 kHz SVEW 30 kHz Sweep 30.27 msF’in -
Occuplied Bandwidth Total Power 18.8 dBm FreqOffset
249.85 kHz _ e

Transmit Freq Error 5.803 kHz OBW Power 99.00 %
x dB Bandwidth 201.8 kHz x dB

-26.00 dB

HIGH CH

KL : 3 QISTOIAN MLE Al )
< Frequency
ant o 3 Corser Fraq: BASJ00S00 Miez Rado Sud None
L q e- Trig FreeRun AvgiHoid: 90N0
At A0 dB

W Galad o Racio Device: BYTS ‘

8|
Ref Offsat 108 48
Ref 35.00 dBm__

| | ‘ CF Step
L ! 100000 k=]
Center 842.8 MMz P.m Nan
[#Res BW 10 kHz - -

Occupled Bandwidth Total Power FreqOffset
245.60 kHz _

Transmit Freq Error 5.828 kHz OBW Power
x dB Bandwidth 296.8 kHz x dB

o s Abgrmant Complesed
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REPORT NO: 13U15637-5A DATE: SEPTEMBER 09, 2013
EUT: QUAD-BAND RADIO WITH WLAN AND BT RADIO FCC ID: BCG-E2643B

WCDMAS850

Rel 99

3 N QIS AN A L0 2D
Comer Fraq: 126400000 M Fado Sta Nene Frequency
~e- Trig FreeRun ‘
W Gadew  BAses 30 dB Radio Device: BTS

|

Center Freq)
B25.400000 MH2]

Ref Offsat 106 48
_Ref 30.00 dBm

CF Step
- 1002000 M ]
Center 826.4 MMz

Span 10 Mﬂz;l&m Man
[#Res BW 100 kMz SVBW 300 kM2 Sweep Sms b -

Occupied Bandwidth Total Power 24.6 dBm FreqOffset
4.1964 MHz ,

Transmit Freq Error -13,093 kHz OBW Power 99.00 %
x dB Bandwidth 4.610 MMz x dB -26.00 dB

o s Abgrmant Complesed
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REPORT NO: 13U15637-5A

DATE: SEPTEMBER 09, 2013

EUT: QUAD-BAND RADIO WITH WLAN AND BT RADIO

FCC ID: BCG-E2643B

U Gabal o

Ref OfFsat 106 45
_Ref 30.00 dBm _

Corer Fraq: 105000000 Mz
~o- Trig FreeRun
Shsten 30 dB

353004 PN A 10, 209 )

Rado S None

Racio Device: BYS ‘

Frequency

Center Freq)
835000000 MH2}

Center 836 MHz
[#Res BW 100 kM2

Occupied Bandwidth

4.1147 MHz
17.680 kHz
4.627 MMz

Transmit Freq Ermror
x dB Bandwidth

SVBW 300 kM2

Span 10 MMz |,
Swecbp ] ms;‘ =

CF Step
1002000 MMz}

Man

Total Power 24.0 dBm

99.00 %
-26.00 dB

OBW Power
x dB

Freq Offset)

O Mz

HIGH CH

antor Freq

U Gabad ow

Ref Offset 106 48
_Ref 30.00 dBm

Corer Fraq: BIES00C00 Mtz
~o- Trig FreeRun
Aot 30 dB

03532078 M 10, 33 |
Rado Sid Nane

Racko Device: BTS

1

Frequency

Center Freqy
B45 000000 MH]

Center 846 MHz
[#Res BW 100 kM2

Occupled Bandwidth

4.2383 MHz
4.517 kHz
4.613 MMz

Transmit Freq Error
x dB Bandwidth

Span 10 W:;F’m

SVBW 300 kM2 Sweep S5ms

CF Step
1 002000 Mz}

Nan

Total Power 23.8 dBm

99.00 %
-26.00 dB

OBW Power
x dB

FreqOffset

(AL Fs
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REPORT NO: 13U15637-5A
EUT: QUAD-BAND RADIO WITH WLAN AND BT RADIO

HSDPA

DATE: SEPTEMBER 09, 2013
FCC ID: BCG-E2643B

L) 0026037 54 A 10, a0 |
Camer Fraq: 126400000 Miez Rado S1d None Frequency
o= Trig FreeRun
U Gabad ow Phstem 30 dB

Racio Device: BYTS ‘

1
Ref Offsat 106 48
Ref 30.00 dBm _

Center Frw#
B26 400000 MH.

4

l CF Step
1 1.002000 Mz}
Center 826.4 MMz Span 10 MMz, F’m Man
[#Res BW 100 kM SVBW 300 kM2 Sweep Sms — -

Occuplied Bandwidth Total Power 22,6 dBm FreqOffset
41717 MHz _

Transmit Freq Error -9.592 kHz OBW Power 99.00 %
x dB Bandwidth 4.522 MMz x dB

-26.00 dB

=N OR 26,00 SN A 10, 2310 §
Carser Fraq: 096.200200 M Rado S1d None Frequency
~e- Trig FreeRun
U Gaba ow At 30 dB

Racko Device: BYS ‘
v - 1
Ref OfFsat 106 48

_Ref 30.00 dBm

‘ ! Center Freq)
| 835000000 MH2}

CF Step
- 1002000 M ]
Center 836 MHz

Span 10 M“!;M Man
[#Res BW 100 kM2 SVBW 300 kM2 Sweep 5 ms — -

Occupied Bandwidth Total Power 22.2 dBm FreqOffset
4.1781 MHz ,

Transmit Freq Error -27.042 kHz OBW Power 99.00 %
x dB Bandwidth 4.596 MMz x dB

~26.00 dB
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REPORT NO: 13U15637-5A

EUT: QUAD-BAND RADIO WITH WLAN AND BT RADIO

DATE: SEPTEMBER 09, 2013
FCC ID: BCG-E2643B

HIGH CH

U Galnd ow

Ref Offsat 106 48
_Ref 30.00 dBm

Caomer Fraq: B4ES00C00 Mtz
~o- Trig FresRun
Aot 30 dB

Q2725 P A 10, 2 )

Hado St Nane Frequency

Racio Device: BTS ‘
- —

ConterFfMﬁ
B45.000000 MH.

4

CF Step
1 002000 Mz}

Center 846 MHz

[#Res BW 100 kM2

Occupled Bandwidth

4.2205 MHz
-1.687 kHz
4.607 MMz

Transmit Freq Error
x dB Bandwidth

SVBW 300 kM2

Total Power

OBW Power
x dB

22.6 dBm

99.00 %
-26.00 dB

Span 10 W!;Pm

Man
Sweep 5 ms, -

FreqOffset
(L Fe

GPRS 1900

AFGainlow

RefOifset 1158
Ref 35.00 6Bm

J Contar Fraq 1250700000 GOtz
“as Trig Fres Run
EAmen: 40 40

Avgitois: 1710

RENCI

Rado 5td: None Fraguency

Rafio Device BTS

Center F
1 850200000 GHx,

CF Step
100 000 kHz

Conter 1.85 GHz

#Res BW 10 kHz

Occupied Bandwidth

251.92 kHz
-3,703 kHz
298.3 kHz

Transmit Freq Error
x dB Bandwidth

#VBW 30 kHz

Total Power

OBW Power
x dB

21.6 dBm

99.00 %
-26.00 dB

Span 1 MHZ |a 00
Sweep 3027 ms | ——

Man

Freq Offset
0 Mz
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REPORT NO: 13U15637-5A

EUT: QUAD-BAND RADIO WITH WLAN AND BT RADIO

DATE: SEPTEMBER 09, 2013
FCC ID: BCG-E2643B

MID CH

entor Freq 1.

Ref Offsat 118 48

I

U Gabad ow

Ref 35.00 dBm__

~o- Trig FreeRun
At A0 dB

Comwrr.oq- 1 092000000 Gz
AvgiHoid: 0N

CAITOIAN M LA Al )
Rado S None

Racko Device: BTS ‘
- —_—

Center Freqy
1 8B0000000 GH2}

Frequency

Center 1.88 GHz
[#Res BW 10 kHz

Occupled Bandwidth

Transmit Freq Error
x dB Bandwidth

204.3 kHz

SVBW 30 kHz

Total Power

258.25 kHz

341 Hz OBW Power

x dB

Span 1 MMz |a,

Bme? 30,27 ms H

CF Step
100 000 KWz
Nan

21.0 dBm

99.00 %
-26.00 dB

FreqOffset
[P

HIGH CH

entor Freq 1. ] z

Comer Fraq: 1 808000000 Gz

RefOffsat 11848
Ref 35.00 dBm__

U Gabad ow

~o- Trig FreeRun
At A0 dB

AvgiHoid: 00

T 23 AN A LB, AL

AT
Rado St None

Racio Device: BYTS ‘

8 |

Frequency

Center 1.91 GHz
[#Res BW 10 kHz

Occupled Bandwidth

Transmit Freq Error
x dB Bandwidth

SVBW 30 kHz

Total Power

246.17 kHz

4,102 kHz
209.2 kHz

OBW Power
x dB

s

CF Step
100 000 KWz}
Man

FreqOffset

[ Fs
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REPORT NO: 13U15637-5A

EUT: QUAD-BAND RADIO WITH WLAN AND BT RADIO

DATE: SEPTEMBER 09, 2013
FCC ID: BCG-E2643B

EGPRS 1900

LOW CH

entor Freq 1. z

.
M Gantow

Ref Offsat 113 45
_Ref 35.00 dBm __

l

Cormer Fraq: 1 053200000 Gz
Trig Free Run
Plten 40 dB

Ay giHoid: 0N

A 2T PN LB, A |

Radio St Nane TracelDetoctor

Racio Device: BYS
1

Clear Write

Center 1.85 GHz
[#Res BW 10 kHz

Occupled Bandwidth
266.49 kHz
973 Hz
311.4 kHz

Transmit Freq Error
x dB Bandwidth

o s Abgrmant Complesed

SVBW 30 kHx

Total Power

OBW Power
x dB

Ref Offoet 11 6 dB
Ref 35.00 dBm

Center 1.28 GHz
(PRes BW 10 kMz

Occupled Bandwidth

249.52 kHz

“6.757 kHz
314.2 kHz

Transmit Freq Error
x dB Bandwidth

Curtar Fran 1480500560 OHE
=~ Trig Free s

Augiiole WO

|

\
|
NVBW 30 KMz

Total Power

OBW Power
x dB

18.5 dBm

-26.00 d&

i 34 3%, 0nd

Aadle Sue None Fraquency

Aadie Devive AT

Center Freq
1 810000000 GHz

! CF Step
! 100 000 kHE
Span 1 MKz Mar

1 huite
Sweep 3027 ms o

Freq Offset
O Hz

89.00 %
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REPORT NO: 13U15637-5A

DATE: SEPTEMBER 09, 2013

EUT: QUAD-BAND RADIO WITH WLAN AND BT RADIO

FCC ID: BCG-E2643B

HIGH CH

entor Freq 1. ] z

U Gabal o

Ref Offsat 113 45
_Ref 35.00 dBm __

Camer Fraq: 1 805000000 Gtz
— “e- Trig FreeRun
Aot 40 dB

04 2003 PN A LA D )
Rado S None
AyvgiHond: 90N ‘
Racio Device: BYS

|

Frequency

Center Fm#
1.805600000 GH

]

L
Center 1.91 GHz
[#Res BW 10 kHz

Occupled Bandwidth

248.48 kHz
Transmit Freq Ermror
x dB Bandwidth

Total Power

-1.439 kHz
309.0 kHz

Ao

SVEBW 30 kHx —

CF Step
100000 k1]

Man

OBW Power
x dB

Freq Offset)

(AP
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REPORT NO: 13U15637-5A

EUT: QUAD-BAND RADIO WITH WLAN AND BT RADIO

DATE: SEPTEMBER 09, 2013
FCC ID: BCG-E2643B

WCDMA1900

REL 99

LOW CH

| Comtar Frew 1SS OH Hidle S04 o
- Trig:Pres Run
PE Gabect o Mran 30 48 Astie Cavion BTS
Ref Offset 1.3 0B
Ref 30.00 dBen "
| | Center Freqi
| | 1852400000 Gz
|
|
[ CF Step
l 1.000000 MHz]
Center 1,852 GHz Span 10 MMz |a 0 Mar
PRes BW 100 kHz FVBW 300 kMz Sweep 5 ms)
Occupled Bandwlidth Total Powser 23.4 dBm FreqOffser
oH
4.1216 MHz 1
Transmit Freq Error 56,331 kHz OBW Power 99.00 %
x dB Bandwidth 4.593 MMz x dB «26.00 dB

M Geleclow

Ref Offset 113 4B
Ref 30.00 dBm

| Center Freq: 1 532000030 GMz
o Tog Free Run
SAtten: 35 off

U4 5244 50 34 0 2013

Hagio Std Nane

Magio Device: BYS

Res B 100 kiz
Occupled Bandwidth
4.2208 MHz

Transmit Freq Error
x dB Bandwidth

#VBW 300 kHz

~27.608 kHz
4.621 MHz

Span 10 MHz!
Sweep 5 mel

Total Power 23.2 dBm

OBW Power
x dB

99.00 %
-26.00 dB

CF Step
1000000 MHZ,

[Auto Man'

Freq Offset)
0 Mx
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REPORT NO: 13U15637-5A
EUT: QUAD-BAND RADIO WITH WLAN AND BT RADIO

DATE: SEPTEMBER 09, 2013
FCC ID: BCG-E2643B

HIGH CH

Comer Fraq: 1 STHOS000 Gz
~o- Trig FreeRun
Aot 30 dB

U Galnd ow

Ref Offset 11348
_Ref 30.00 dBm

-

Frequency

™ L0 Ao |
Nane

Rado S

Racio Device: BTS ‘
- —

Center Ffb#
1.507€00000 GH.

d

CF Step

Center 1.908 GHz

[#Res BW 100 kM SVBW 300 kM2

Occupled Bandwidth
4.1883 MHz

<21.466 kHz
4.600 MMz

Total Power

Transmit Freq Error
x dB Bandwidth

OBW Power
x dB

1.002000 MMz}
Span 10 MMz, Man

Sweep 5 ms,

i

23.0 dBm FreqOffset

[ Fs

99.00 %
-26.00 dB

HSDPA

| Cantar Fraq: 1 852400000 GMz
“Le: TrigFreaRun
AFGalelow FAman: 30 40

Ref Offset 11.3 43
_Ref 30.00 dBm

17-108 3 ¥k 44 3, AT
Radio Sad Nane

Radio Devica: BTS

CF Step

Coenter 1.852 GHz

[#Res BW 100 kHz #VBW 300 kHz

Occupled Bandwidth
4.1592 MHz

6.889 kHz
A.604 MHz

Total Power

Transmit Freq Error
x dB Bandwidth

OBW Power
xdB

21.4 dBm

-26.00 d8

1000000 MHx
Man.

Span 10 MHz,
Sweep 5 ms! MLR

Froq Offset
oM

99.00 %
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REPORT NO: 13U15637-5A

EUT: QUAD-BAND RADIO WITH WLAN AND BT RADIO

DATE: SEPTEMBER 09, 2013
FCC ID: BCG-E2643B

Ref OfFsat 11.3

~—~

U Galnd ow

48

_Ref 30.00 dBm _

Camer Fraq: 1 0D2000000 Gy

Trig Free Run
fhstem 30 dB

07:1044 78 M 10, 33
Rado St None

Racko Davice: BYS ‘
- —_—

Center Freqy
1 BB0000000 GHz

Frequency

Center 1.88 GHz
[#Res BW 100 kM2

Transmit Freq Error
x dB Bandwidth

Occupied Bandwidth
4.1845 MHz

15.755 kHz
4.588 MMz

SVBW 300 kM2

Total Power

OBW Power
x dB

Span 10 MN:;FM

Sweep sms; -

CF Step
1 002000 Mz}
Nan

21.2 dBm

99.00 %
-26.00 dB

FreqOffset
[P

HIGH CH

Ref OfFaat 11.3 4B
_Ref 30.00 dBm

Comer Fraq: 1 SOTHOS000 Gz

~o- Trig FreeRun

U Galnd ow

Phstem 30 dB

07:19.33 7 A 10, 211 |
Rado S None

facko Davice: BYS ‘
- —_—

Frequency

Center Frw#
1.507800000 GH.

)

Center 1.908 GH2
[#Res BW 100 kM2

Occupled Bandwidth

Transmit Freq Error
x dB Bandwidth

4.1562 MHz

-1.765 kHz
4.540 MMz

SVBW 300 kM2

Total Power

OBW Power
x dB

1
Span 10 Mm;F.m
Sweep Sms

CF Step
DOS000 M2
Man

21.5dBm

99.00 %
-26.00 dB

FreqOffset

[ Fs
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REPORT NO: 13U15637-5A DATE: SEPTEMBER 09, 2013
EUT: QUAD-BAND RADIO WITH WLAN AND BT RADIO FCC ID: BCG-E2643B

8.2. BAND EDGE

RULE PART(S)
FCC: §22.359, 24.238

LIMITS

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.

TEST PROCEDURE
The transmitter output was connected to a Agilent 8960 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 ( 849, 1850 and
1910MHz)
Set a marker to point the corresponding band edge frequency in each test case.
Set display line at -13 dBm
Set resolution bandwidth to at least 1% of emission bandwidth.

MODES TESTED

e GPRS and EGPRS
UMTS, REL 99 and HSDPA

RESULTS
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REPORT NO: 13U15637-5A DATE: SEPTEMBER 09, 2013
EUT: QUAD-BAND RADIO WITH WLAN AND BT RADIO FCC ID: BCG-E2643B

8.2.1. GPRS850

Fregquency

T Wiew —o- Trig Fres Run
W Gamrctaw Phstes 40 dB J
Mird 824 000 Midz Auto Tune:

Ref Offset 108 dB
Ref J39.00 dBm

Center Fm#
824000000 MH

)

StartFr:
B23.H00000 MH

Stop Fr
824 500000 MH.

CF Step
100 000 kH =}
ls.nn Nan

Freq Offset)

(AP

" Span 1.000 MHz |

Center $24.0000 MHz ' ) ' )
#Res BW 15 kHz #VBW 15 kHz Swoep 17.0 ms (1001 pts) |

HIGH CH

pan 1.00000000 MHz
T Whew —=- Trig Fres Run

W Cmrclaw fistes 40 dB

Ref Offset 108 dB
Ref 30.00 dBm

Full Span

Signal Track
: d {Span Zoom)
Span 1,000 MMz [On om

Center $49,0000 MHz ' ) ) )
#Ros BW 15 kHz #VBW 15 kHz Swoep 17,0 ms (1001 pts) |
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REPORT NO: 13U15637-5A DATE: SEPTEMBER 09, 2013
EUT: QUAD-BAND RADIO WITH WLAN AND BT RADIO FCC ID: BCG-E2643B

8.2.2. EGPRS850

Fregquency

T Wi —- 1rig Free Run
W Gamrctaw Phstes 40 dB

Auto Tune
Ref Offset 108 9B

Ref 30.00 dBm

Center Fm#
824000000 MH

¢

StartFr:
B23.H00000 MH

Stop Fr
824 500000 MH.

CF Step
100 000 kH =}

e

Freq Offset)
(AP

Center $24.0000 MHz ) ) ) ' ) " Span 1.000 MHz |
#Res BW 15 kHz #VBW 15 kHz Swoep 17.0 ms (1001 pts) |

HIGH CH

] o= X233 10, 21113

fAug Type: RMS el - Frequency
T Whew —=- Trig Fres Run Avgittond: 000100
W Cmrclaw fistes 40 dB

M1 Auto Tune
Ref Offset 108 dB

Ref 30.00 dBm

Center Fr
BGQO(EOOOMH.]

StartFr
BB S00000 MM

Stop Fre}h
843 500000 MH

CF Step
100,000 k1]

= =

Freq Offset
0 Mz

Center $49,0000 MHz ' ) ) - ) ) Span 1.000 MMz |
#Ros BW 15 kHz #VBW 15 kHz Swoep 17,0 ms (1001 pts) |
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REPORT NO: 13U15637-5A
EUT: QUAD-BAND RADIO WITH WLAN AND BT RADIO

DATE: SEPTEMBER 09, 2013
FCC ID: BCG-E2643B

8.2.3. UMTSS850

T Wiew —- 11ig Free Run
I Gamrclaw Phstes 30 dB

Ref Offset 10.6 dB
Ref 30.00 dBm

Frequency

Auto Tune

Center $24.000 MMz
#Res BW 100 kHz #VBW 300 kHz

" Span 10,00 MHz |
Sweep 5.00 ms (601 pts) |

Center Freqy
824000000 MH}

StartPr.
812 000000 M:ql

StopFr:
829 002000 MH.

CF Step
1.000000 MMz}

o

FreqOffset
(AP

HIGH CH

T Wiew —»- 11g Free Run
W Gamrctaw fisten 30 4B

Ref Offset 10.6 9B
Ref 30.00 dBm

Frequency

Auto Tune

Center Freqy
849 000000 MH2]

StartPFr.
B&L DOOOOO M;?

Stop Fmﬁh
854 02000 MH

CF Step
1.002000 M=}

e -

Freq Offset)

(AP

Center $49.000 MMz
#Ros BW 100 kHz #VEBW 300 kHz

o AiFile <2326 AMHz _BE 0000 gng» saved

Span 10,00 MHz |
Sweep 5.00 ms (601 pts) |
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REPORT NO: 13U15637-5A

DATE: SEPTEMBER 09, 2013
EUT: QUAD-BAND RADIO WITH WLAN AND BT RADIO

FCC ID: BCG-E2643B

HSDPA

Frequency

T Wiew —- 11ig Free Run
I Gorctaw fostee: 30 dB

i | 8§24 000 Mz Auto Tune
Ref Offset 106 dB PES.OUS z
Ref 3.0.00 dBm s

Center Fm#
824 000000 MH

.]

StartFr:
819 000000 MH
Slomeﬁh
829 002000 MH

CF Step
1.002000 MMz}

e =

Freq Offset)
0Nz

Center $24.000 MMz
#Res BW 100 kHz #VBW 300 kHz

~Span 10,00 MHz |
Sweep 5.00 ms (601 pts) |

HIGH CH

Tl Widw —»- Trig Fres Run
W Gmrctaw fastee 30 dB

Ref Offset 106 9B
Ref 30.00 dBm

Center Freq)
849 000000 MH2}

StartFr
Wi ...'f%'

Stop Fre«ﬁh
B854 D02000 MH

CF Step
1 002000 Mz}

= =

FreqOffset
(L Fe

Center $49,000 MMz

~Span 10,00 MHz |
#Res BW 100 kHz #VBW 300 kHz

Sweep 5.00 ms (601 pts) |
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REPORT NO: 13U15637-5A DATE: SEPTEMBER 09, 2013
EUT: QUAD-BAND RADIO WITH WLAN AND BT RADIO FCC ID: BCG-E2643B

8.2.4. GPRS1900

Avg Type: RMS T e T Narkar
T Widw —o- Trig Fres Run AvgiHoid: 00100 TveiA

I Gorctaw Atten: 30 4B " Select M“"'
Ref Offset 10.7 dB o @oU DOt 1
Ref 30.00 dBm 21.434 dBm

enter 1,8500000 GHz ) ) ) ) ) ) Span 1,000 MHz
05 BW 30 kHz Swoep 1.73 ms (1001 pts)

HIGH CH

3 N3 3y 33, 11D
Avg Type: RMS el r Narwer
T Widw —o- Trig Fres Run AvgiHoid: 00100 '

I Gorctaw Atten: 30 4B Cith Ssiodt M“«'
Ref Offset 10.7 dB A r. 1
Ref 30.00 dBm 6.9% iBm

enter 1,9100000 GHz ) ) ) ” ) " Span 1.000 MHz
05 BW 30 kHz Swoep 1.73ms (1001 pts)
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REPORT NO: 13U15637-5A DATE: SEPTEMBER 09, 2013
EUT: QUAD-BAND RADIO WITH WLAN AND BT RADIO FCC ID: BCG-E2643B

8.2.5. EGPRS1900

Avg Type BMS
e Trg Free Run Ayvgiticid: 1021100
IF Godre Lo Auen. 30 48

Ref Offaat 11 60
Ref 30.00 dBm

A
LT

Center 1,8500000 GHz Span 1.000 MHz
#Res BW 30 kHz FVBW 30 kHz" Sweep 20.0 ms (601 pts)

HIGH CH

Avg Type: RMS
PHI" Whie ~o- 17ty Free R Avghtols 12OMOS
0 ohw:Low Anesc 30 48

Ref Offsat 11 4B
Ref 30.00 dBm

Center 1.9100000 GHz Span 1,000 MHz
#Res BW 30 kHz #VBW 30 kHz* Sweep 20.0 ms (601 pts)
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REPORT NO: 13U15637-5A
EUT: QUAD-BAND RADIO WITH WLAN AND BT RADIO

DATE: SEPTEMBER 09, 2013

FCC ID: BCG-E2643B

8.2.6. UMTS1900

0 Mice ~o— Trig Free Hun

W Garclow Aittan: 30 d8

Ref Offget 11.3 dB
Ref 31,30 dBm

Frequency

Auto Tune)

Center Freq
1 860000000 GH

StartFreq
1 BALSO0000 GHz,

Stop Fre}j
1 855000000 GH

Center 1.850000 GHe

#Res BW 100 kHz #VBW 300 kHz

Span 10.00 MHz |
Sweep 5.00 ms (601 pts) |

HIGH CH

enter Freq 1.910000000 GHz
TN Wige ~+— 1rig-Free Run
W Gl ow Ahmam: 30 dB8

Ref Offget 113 4B
Ref 31.30 d8m

Mg Type NS

Frequency

AvgHeld: W0N100

Auto Tune:

Center Fi
1 510000000 GHz)

StartFr
1 505000000 GH;
Stop Freq

1 S15000000 GH )

L]

1.000000 MHz3

CF Step
Nan

Center 1.910000 GHz

#Res BW 100 kHz FVBW 300 kHz

Span 10.00 MHz |

Freq OMser

O Hx

Sweep 5.00 ms (601 pts) |
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REPORT NO: 13U15637-5A

DATE: SEPTEMBER 09, 2013
EUT: QUAD-BAND RADIO WITH WLAN AND BT RADIO

FCC ID: BCG-E2643B

HSDPA

J Q2 AT 4™W 10 L
eAug Type: RMS el 3 e Frequency
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REPORT NO: 13U15637-5A DATE: SEPTEMBER 09, 2013
EUT: QUAD-BAND RADIO WITH WLAN AND BT RADIO FCC ID: BCG-E2643B

8.3. OUT OF BAND EMISSIONS

RULE PART(S)
FCC: §2.1051, §22.901, 822.917, §24.238

LIMITS

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.

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:
o 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.

MODES TESTED

e GPRS and EGPRS
UMTS, REL 99 and HSDPA

RESULTS
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REPORT NO: 13U15637-5A
EUT: QUAD-BAND RADIO WITH WLAN AND BT RADIO

DATE: SEPTEMBER 09, 2013
FCC ID: BCG-E2643B
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REPORT NO: 13U15637-5A
EUT: QUAD-BAND RADIO WITH WLAN AND BT RADIO

DATE: SEPTEMBER 09, 2013
FCC ID: BCG-E2643B
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REPORT NO: 13U15637-5A
EUT: QUAD-BAND RADIO WITH WLAN AND BT RADIO

DATE: SEPTEMBER 09, 2013
FCC ID: BCG-E2643B
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EUT: QUAD-BAND RADIO WITH WLAN AND BT RADIO

DATE: SEP

TEMBER 09, 2013

FCC ID: BCG-E2643B
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FCC ID: BCG-E2643B
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FCC ID: BCG-E2643B
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EUT: QUAD-BAND RADIO WITH WLAN AND BT RADIO FCC ID: BCG-E2643B
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REPORT NO: 13U15637-5A DATE: SEPTEMBER 09, 2013
EUT: QUAD-BAND RADIO WITH WLAN AND BT RADIO FCC ID: BCG-E2643B
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REPORT NO: 13U15637-5A
EUT: QUAD-BAND RADIO WITH WLAN AND BT RADIO

DATE: SEPTEMBER 09, 2013
FCC ID: BCG-E2643B
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REPORT NO: 13U15637-5A DATE: SEPTEMBER 09, 2013
EUT: QUAD-BAND RADIO WITH WLAN AND BT RADIO FCC ID: BCG-E2643B

8.4. FREQUENCY STABILITY
RULE PART(S)

FCC: 8§2.1055, §22.355, §24.235

LIMITS

o §22.355 - The carrier frequency shall not depart from the reference frequency in
excess of +2.5 ppm for mobile stations.

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

TEST PROCEDURE

Use Agilent 8960 and CMW 500 with Frequency Error measurement capability.
e Temp.=-30°to +50°C
¢ Voltage = (85% - 115%)

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 GPRS 850MHz, 1900MHz
o WCDMA ; HSDPA

RESULTS
See the following pages.
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REPORT NO: 13U15637-5A
EUT: QUAD-BAND RADIO WITH WLAN AND BT RADIO

DATE: SEPTEMBER 09, 2013

FCC ID: BCG-E2643B

CELL, GPRS MODULATION = MID CHANNEL

Reference Frequency: Cellular Mid Channel 836.600007MHz @ 20°C
Limit: to stay +- 2.5 ppm =

2091.500

Hz

Power Supply Environment Frequency Deviation Measureed with Time Elapse
(vdc) Temperature (°C) (MHz) Delta (ppm) Limit (ppm)
3.80 50 836.600014 -0.008 25
3.80 40 836.600000 0.008 25
3.80 30 836.600002 0.006 25
3.80 20 836.600007 0 25
3.80 10 836.600019 -0.014 25
3.80 0 836.600018 -0.013 25
3.80 -10 836.600021 -0.017 25
3.80 -20 836.600013 -0.007 25
3.80 -30 836.600015 -0.010 2.5

Reference Frequency: Cellular Mid Channel 836.600007MHz @ 20°C
Limit: to stay +- 2.5 ppm =

2091.500

Hz

Power Supply

Environment

Freqguency Deviation Measureed with Time Elapse

(vdc) Temperature (°C) (MHZz) Delta (ppm) Limit (ppm)

3.80 20 836.600007 0 25

4.20 20 836.600017 -0.012 25

3.40 20 836.600022 -0.018 2.5
End Volt(3.2) 20 836.600016 -0.011 2.5

PCS, EGPRS MODULATION = MID CHANNEL

4700.000

Reference Frequency: PCS Mid Channel 1880.000011 MHz @ 20°C
Limit: within the authorized block or +- 2.5 ppm =

Hz

Power Supply

Environment

Frequency Deviation Measureed with Time Elapse

(Vdc) Temperature (*C) (MH2z) Delta (ppm) Limit (ppm)
3.80 50 1880.000002 0.005 2.5
3.80 40 1879.999974 0.020 2.5
3.80 30 1879.999998 0.007 25
3.80 20 1880.000011 0 2.5
3.80 10 1880.000034 -0.012 2.5
3.80 0 1880.000045 -0.018 2.5
3.80 -10 1880.000049 -0.020 25
3.80 -20 1880.000054 -0.023 2.5
3.80 -30 1879.999998 0.007 2.5

4700.000

Reference Frequency: PCS Mid Channel 1880.000011 MHz @ 20°C
Limit: within the authorized block or +- 2.5 ppm =

Hz

Power Supply

Environment

Frequency Deviation Measureed with Time Elapse

(vVdc) Temperature (*C) (MH2z) Delta (ppm) Limit (ppm)
3.80 20 1880.000011 0.00000 2.5
4.20 20 1880.000036 -0.01330 25
3.40 20 1879.999999 0.00638 2.5
End Volt(3.2) 20 1879.999993 0.00957 2.5
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REPORT NO: 13U15637-5A
EUT: QUAD-BAND RADIO WITH WLAN AND BT RADIO

DATE: SEPTEMBER 09, 2013

FCC ID: BCG-E2643B

CELL, EGPRS MODULATION = MID CHANNEL

Limit: to stay +- 2.5 ppm =

Reference Frequency: Cellular Mid Channel 836.6000006MHz @ 20°C

2091.500

Hz

Power Supply Environment Frequency Deviation Measureed with Time Elapse
(Vdc) Temperature (°C) (MHz) Delta (ppm) Limit (ppm)
3.80 50 836.600012 -0.007 25
3.80 40 836.599997 0.011 25
3.80 30 836.600001 0.006 25
3.80 20 836.600006 0 25
3.80 10 836.600019 -0.016 25
3.80 0 836.600023 -0.020 25
3.80 -10 836.600024 -0.022 25
3.80 -20 836.600022 -0.019 25
3.80 -30 836.600014 -0.010 2.5

Limit: to stay +- 2.5 ppm =

Reference Frequency: Cellular Mid Channel 836.600006MHz @ 20°C
Hz

2091.500

Power Supply

Environment

Frequency Deviation Measureed with Time Elapse

(Vdc) Temperature (°C) (MH2z2) Delta (ppm) Limit (ppm)
3.80 20 836.600006 0 2.5
4.20 20 836.600022 -0.019 25
3.40 20 836.600015 -0.011 25
End Volt(3.2) 20 836.600016 -0.012 2.5

PCS, EGPRS MODULATION — MID CHANNEL

= 4700.000

Reference Frequency: PCS Mid Channel 1880.000022 MHz @ 20°C
Limit: within the authorized block or +- 2.5 ppm

Hz

Power Supply Environment Frequency Deviation Measureed with Time Elapse
(Vdc) Temperature (*C) (MH2z) Delta (ppm) Limit (ppm)
3.80 50 1880.000005 0.009 2.5
3.80 40 1880.000048 -0.014 2.5
3.80 30 1880.000011 0.006 2.5
3.80 20 1880.000022 0] 25
3.80 10 1880.000050 -0.015 2.5
3.80 0 1880.000070 -0.026 25
3.80 -10 1880.000054 -0.017 2.5
3.80 -20 1880.000037 -0.008 2.5
3.80 -30 1880.000007 0.008 2.5

= 4700.000

Reference Frequency: PCS Mid Channel 1880.000022 MHz @ 20°C
Limit: within the authorized block or +- 2.5 ppm

Hz

Power Supply

Environment

Frequency Deviation Measureed with Time Elapse

(Vdc) Temperature (*C) (MHZz) Delta (ppm) Limit (ppm)

3.80 20 1880.000022 0.00000 2.5

4.20 20 1880.000049 -0.01436 2.5

3.40 20 1880.000040 -0.00957 2.5
End Volt(3.2) 20 1880.000001 0.01117 2.5
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REPORT NO: 13U15637-5A DATE: SEPTEMBER 09, 2013
EUT: QUAD-BAND RADIO WITH WLAN AND BT RADIO FCC ID: BCG-E2643B

CELL WCDMA — MID CHANNEL

Reference Frequency: Cellular Mid Channel 835.599996 MHz @ 20°C

Limit: to stay +- 2.5 ppm = 2089.000 Hz

Power Supply Environment Frequency Deviation Measureed with Time Elapse
(Vdc) Temperature (°C) (MHz) Delta (ppm) Limit (ppm)
3.80 50 835.599992 0.005 25
3.80 40 835.599990 0.007 25
3.80 30 835.599992 0.005 25
3.80 20 835.599996 0 25
3.80 10 835.599991 0.006 25
3.80 0 835.599989 0.008 25
3.80 -10 835.599990 0.007 25
3.80 -20 835.599988 0.010 25
3.80 -30 835.599990 0.007 2.5

Reference Frequency: Cellular Mid Channel 835.599996 MHz @ 20°C

Limit: to stay +- 2.5 ppm = 2089.000 Hz
Power Supply Environment Frequency Deviation Measureed with Time Elapse
(Vdc) Temperature (°C) (MHz) Delta (ppm) Limit (ppm)
3.80 20 835.599996 0 25
4.20 20 835.599992 0.005 25
3.40 20 835.599989 0.008 25
End Volt(3.2) 20 835.599990 0.007 2.5

PCS, WCDMA — MID CHANNEL

Reference Frequency: PCS Mid Channel 1880.000005MHz @ 20°C

Limit: within the authorized block or +- 2.5 ppm = 4700.000 Hz

Power Supply Environment Frequency Deviation Measureed with Time Elapse
(vdc) Temperature (°C) (MHz) Delta (ppm) Limit (ppm)
3.80 50 1879.999993 0.0064 25
3.80 40 1879.999995 0.0053 25
3.80 30 1879.999992 0.0069 25
3.80 20 1880.000005 0 25
3.80 10 1880.000003 0.0011 25
3.80 0 1880.000005 0.0000 25
3.80 -10 1880.000003 0.0011 25
3.80 -20 1880.000002 0.0016 25
3.80 -30 1880.000003 0.0011 25

Reference Frequency: PCS Mid Channel 1880.000005MHz @ 20°C

Limit: within the authorized block or +- 2.5 ppm = 4700.000 Hz
Power Supply Environment Frequency Deviation Measureed with Time Elapse
(vdc) Temperature (°C) (MHz) Delta (ppm) Limit (ppm)
3.80 20 1880.000005 0 25
4.20 20 1880.000002 0.0016 25
3.40 20 1880.000004 0.0005 25
End Volt(3.2) 20 1880.000003 0.0011 2.5
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REPORT NO: 13U15637-5A DATE: SEPTEMBER 09, 2013
EUT: QUAD-BAND RADIO WITH WLAN AND BT RADIO FCC ID: BCG-E2643B

9. RADIATED TEST RESULTS

9.1. RADIATED POWER (ERP & EIRP)

RULE PART(S)
FCC: §2.1046, §22.913, §24.232

LIMITS
22.913(a) - The ERP of mobile transmitters and auxiliary test transmitters must not exceed 7
Watts.

24.232(c) - Mobile/portable stations are limited to 2 watts e.i.r.p. peak power and the equipment
must employ means to limit the power to the minimum necessary for successful
communications.

In addition, when the transmitter power is measured in terms of average value, the peak-to-
average ratio of the power shall not exceed 13 dB.

TEST PROCEDURE

ANSI / TIA/ EIA 603C Clause 2.2.17
KDB 971168 D01 Power Meas License Digital Systems v02r01, “Measurement Guidance for
Certification of Licensed Digital Transmitters”

MODES TESTED

¢ GPRS and EGPRS
UMTS, REL 99 and HSDPA

RESULTS
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REPORT NO: 13U15637-5A DATE: SEPTEMBER 09, 2013

EUT: QUAD-BAND RADIO WITH WLAN AND BT RADIO FCC ID: BCG-E2643B
LAT /PORT A
ERP
Mode Channel f (MHz) dBm mwW
128 824.20 26.90 489.78
GPRS 190 836.60 27.70 588.84
251 848.80 28.60 724.44
128 824.20 27.30 537.03
EGPRS 190 836.60 27.20 524.81
251 848.80 27.80 602.56
ERP
Mode Channel f (MHz) dBm mwW
4357 826.40 22.35 171.79
UMTS,REL 99 4405 836.00 22.65 184.08
4455 846.00 23.10 204.17
4357 826.40 22.00 158.49
UMTS, HSDPA 4405 836.00 22.05 160.32
4455 846.00 22.60 181.97
EIRP
Mode Channel f (MHZ2) dBm mW
512 1850.20 30.20 1047.13
GPRS 661 1880.00 31.18 1312.20
810 1909.80 30.94 1241.65
512 1850.20 31.16 1306.17
EGPRS 661 1880.00 30.24 1056.82
810 1909.80 30.31 1073.99
EIRP
Mode Channel f (MHZz) dBm mwW
9662 1852.40 28.54 714.50
UMTS, REL 99 9800 1880.00 28.25 668.34
9938 1907.60 29.07 807.24
9662 1852.40 28.44 698.23
UMTS, HSDPA 9800 1880.00 28.45 699.84
9938 1907.60 28.67 736.21
UAT /PORT B
ERP
Mode Channel f (MHz) dBm mW
128 824.20 26.60 457.09
GPRS 190 836.60 26.50 446.68
251 848.80 26.00 398.11
128 824.20 25.90 389.05
EGPRS 190 836.60 25.20 331.13
251 848.80 25.00 316.23
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REPORT NO: 13U15637-5A

EUT: QUAD-BAND RADIO WITH WLAN AND BT RADIO

DATE: SEPTEMBER 09, 2013
FCC ID: BCG-E2643B

ERP
Mode Channel f (MHz) dBm mwW
4357 826.40 20.05 101.16
UMTS,REL 99 4405 836.00 20.45 110.92
4455 846.00 20.60 114.82
4357 826.40 19.45 88.10
UMTS, HSDPA 4405 836.00 19.85 96.61
4455 846.00 20.20 104.71
EIRP
Mode Channel f (MHZz) dBm mwW
512 1850.20 26.10 407.38
GPRS 661 1880.00 26.28 424.62
810 1909.80 26.04 401.79
512 1850.20 24.60 288.40
EGPRS 661 1880.00 24.48 280.54
810 1909.80 24.84 304.79
EIRP
Mode Channel f (MHZz) dBm mwW
9662 1852.40 21.64 145.88
UMTS, REL 99 9800 1880.00 21.25 133.35
9938 1907.60 21.27 133.97
9662 1852.40 20.44 110.66
UMTS, HSDPA 9800 1880.00 20.15 103.51
9938 1907.60 20.07 101.62
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REPORT NO: 13U15637-5A DATE: SEPTEMBER 09, 2013
EUT: QUAD-BAND RADIO WITH WLAN AND BT RADIO FCC ID: BCG-E2643B

9.1.1. LAT

GPRS 850

High Frequency Substitution Measurement
Compliance Certification Services Chamber D

Company: Apple

Project #: 13U15637

Date: 07/23/13

Test Engineer: Tony Wang
Configuration: EUT only

Mode: GRPS 850MHz CELL

Test Equipment:
Receiving: Sunol T407, and Chamber D Cable (Setup this one for testing EUT)

Substitution: Dipole S/N: 00022117, 4ft SMA Cable (SN # 208947003) Warehouse.

f SGreading Ant.Pol. |Cable Loss{Antenna Gain{ ERP Limit | Margin

MHz (dBm) (HNV) (dB) (dBd) (dBm) | (dBm) | (dB)
Low Ch
824.20 27.50 \ 0.6 0.0 26.90 38.5 -11.5
824.20 9.60 H 0.6 0.0 9.00 38.5 -29.4

Mid Ch
836.60
836.60

High Ch
848.80
848.80

Rev. 3.17.11
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REPORT NO: 13U15637-5A DATE: SEPTEMBER 09, 2013
EUT: QUAD-BAND RADIO WITH WLAN AND BT RADIO FCC ID: BCG-E2643B

EGPRS 850

High Frequency Substitution Measurement
Compliance Certification Services Chamber D

Company: Apple

Project #: 13U15637

Date: 07/23/13

Test Engineer: T Wang
Configuration: EUT only

Mode: EGRPS 850MHz CELL

Test Equipment:
Receiving: Sunol T407, and Chamber D Cable (Setup this one for testing EUT)

Substitution: Dipole S/N: 00022117, 4ft SMA Cable (SN # 208947003) Warehouse.

f SGreadingi Ant. Pol. [Cable Loss{Antenna Gain{ ERP Limit | Margin

MHz (dBm) (HN) (dB) (dBd) (dBm) | (dBm) | (dB)
Low Ch
824.20 27.90 \ 0.6 0.0 27.30 38.5 -11.1
824.20 10.65 H 0.6 0.0 10.05 38.5 -28.4

Mid Ch
836.60
836.60

High Ch
848.80
848.80

Rev. 3.17.11
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REPORT NO: 13U15637-5A DATE: SEPTEMBER 09, 2013
EUT: QUAD-BAND RADIO WITH WLAN AND BT RADIO FCC ID: BCG-E2643B

UMTS 850

REL 99

High Frequency Substitution Measurement
Compliance Certification Services Chamber E

Company: Apple
Project #: 13U15637
Date: 07/24/13
Test Engineer: Lieu Nguyen
Configuration: EUT
Mode: Cell Band

Test Equipment:
Receiving: Sunol T407, and Chamber E Cable

Substitution: Dipole S/N: 00022117, 8ft SMA Cable (SN # 245185004) Warehouse.

f SGreadingi Ant. Pol. |[Cable Loss{Antenna Gain{] ERP Limit | Margin
MHz (dBm) (H\V) (dB) (dBd) (dBm) | (dBm) | (dB)

Low Ch
826.40 23.00 \ 0.7 0.0 22.35 38.5 -16.1
826.40 6.06 H 0.7 0.0 5.41 38.5 -33.0

Mid Ch
836.00
836.00

High Ch
846.00
846.00

Rev. 3.17.11
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REPORT NO: 13U15637-5A DATE: SEPTEMBER 09, 2013
EUT: QUAD-BAND RADIO WITH WLAN AND BT RADIO FCC ID: BCG-E2643B

HSDPA

High Frequency Substitution Measurement
Compliance Certification Services Chamber E

Company: Apple

Project #: 13U15637
Date: 07/24/13

Test Engineer: Lieu Nguyen
Configuration: EUT

Mode: HSDPA 850MHz

Test Equipment:
Receiving: Sunol T407, and Chamber E Cable

Substitution: Dipole S/N: 00022117, 8ft SMA Cable (SN # 245185004) Warehouse.

f SGreadingi Ant. Pol. [Cable Loss{Antenna Gain{ ERP Limit

MHz (dBm) (HN) (dB) (dBd) (dBm) | (dBm)
Low Ch
826.40 22.65 \ 0.7 0.0 22.00 38.5
826.40 5.16 H 0.7 0.0 4.51 38.5

Mid Ch
836.00
836.00

High Ch
846.00
846.00

Rev. 3.17.11
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REPORT NO: 13U15637-5A DATE: SEPTEMBER 09, 2013
EUT: QUAD-BAND RADIO WITH WLAN AND BT RADIO FCC ID: BCG-E2643B

GPRS 1900

High Frequency Fundamental Measurement
Compliance Certification Services Chamber D

Company: Apple

Project #: 13U15637
Date: 07/23/13

Test Engineer: T Wang
Configuration: EUT Only
Mode: GPRS 1900MHz

Test Equipment:
Receiving: T344, and Chamber D SMA Cables

Substitution: Horn T60 Substitution, 4ft SMA Cable (244639001) Warehouse

f SGreading | Ant.Pol. | CableLoss | Antenna Gain
GHz (dBm) (H/V) (dB) (dBi)
Low Ch
1.850 23.6 v 1.50 7.94
1.850 22.9 H 1.50 8.80

Mid Ch
1.880
1.880

High Ch
1.910
1.910

Rev. 3.17.11
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REPORT NO: 13U15637-5A DATE: SEPTEMBER 09, 2013
EUT: QUAD-BAND RADIO WITH WLAN AND BT RADIO FCC ID: BCG-E2643B

EGPRS 1900

High Frequency Fundamental Measurement
Compliance Certification Services Chamber D

Company: Apple

Project #: 13U15637

Date: 07/23/13

Test Engineer: T Wang
Configuration: EUT Only

Mode: EGPRS 1900MHz LAT

Test Equipment:
Receiving: T344, and Chamber D SMA Cables

Substitution: Horn T60 Substitution, 4ft SMA Cable (244639001) Warehouse

f SGreading | Ant.Pol. | CableLoss | Antenna Gain
GHz (dBm) (H/V) (dB) (dBi)
Low Ch
1.850 22.8 v 1.50 7.94
1.850 23.9 H 1.50 8.80

Mid Ch
1.880
1.880

High Ch
1.910
1.910

Rev. 3.17.11
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REPORT NO: 13U15637-5A DATE: SEPTEMBER 09, 2013
EUT: QUAD-BAND RADIO WITH WLAN AND BT RADIO FCC ID: BCG-E2643B

UMTS 1900

REL 99

High Frequency Fundamental Measurement
Compliance Certification Services Chamber E

Company: Apple

Project #: 13U15637
Date: 07/24/13

Test Engineer: Lieu Nguyen
Configuration: EUT

Mode: Rell 99 1900MHz

Test Equipment:
Receiving: Horn T346, and Chamber E SMA Cables

Substitution: Horn T60 Substitution, 8ft SMA Cable (245185004) Warehouse

f SGreading | Ant.Pol. | CableLoss | Antenna Gain
GHz (dBm) (HIV) (dB) (dBi)
Low Ch
1.851 21.6 \ 1.00 7.94
1.851 17.9 H 1.00 8.83

Mid Ch
1.880
1.880

High Ch
1.910
1.910

Rev. 3.17.11
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REPORT NO: 13U15637-5A DATE: SEPTEMBER 09, 2013
EUT: QUAD-BAND RADIO WITH WLAN AND BT RADIO FCC ID: BCG-E2643B

HSDPA

High Frequency Fundamental Measurement
Compliance Certification Services Chamber E

Company: Apple

Project #: 13U15637

Date: 07/24/13

Test Engineer: Lieu Nguyen
Configuration: EUT

Mode: Rell 99 1900MHz

Test Equipment:
Receiving: Horn T346, and Chamber E SMA Cables

Substitution: Horn T60 Substitution, 8ft SMA Cable (245185004) Warehouse

f SGreading | Ant.Pol. | CableLoss | Antenna Gain
GHz (dBm) (H/V) (dB) (dBi)
Low Ch
1.851 215 v 1.00 7.94
1.851 18.0 H 1.00 8.83

Mid Ch
1.880
1.880

High Ch
1.910
1.910

Rev. 3.17.11
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REPORT NO: 13U15637-5A

EUT: QUAD-BAND RADIO WITH WLAN AND BT RADIO

DATE: SEPTEMBER 09, 2013

FCC ID: BCG-E2643B

GPRS 850

9.1.2. UAT

Company:
Project #:
Date:

Mode:

Test Engineer:
Configuration:

Test Equipment:
Receiving: Sunol T407, and Chamber D Cable (Setup this one for testing EUT)

Substitution: Dipole S/N: 00022117, 4ft SMA Cable (SN # 208947003) Warehouse.

High Frequency Substitution Measurement
Compliance Certification Services Chamber D

Apple
13U15637
07/23/13
Tony Wang
EUT only

GRPS 850MHz CELL UAT

f
MHz

SGreading
(dBm)

Ant. Pol.
(HNV)

Cable Loss
(dB)

Antenna Gain
(dBd)

ERP
(dBm)

Limit
(dBm)

Margin
(dB)

Low Ch

824.20

27.20

V

0.6

0.0

26.60

38.5

-11.8

824.20

14.60

H

0.6

0.0

14.00

38.5

-24.4

Mid Ch

836.60

836.60

High Ch

848.80

848.80

Rev. 3.17.11
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REPORT NO: 13U15637-5A DATE: SEPTEMBER 09, 2013
EUT: QUAD-BAND RADIO WITH WLAN AND BT RADIO FCC ID: BCG-E2643B

EGPRS 850

High Frequency Substitution Measurement
Compliance Certification Services Chamber D

Company: Apple

Project #: 13U15637

Date: 07/23/13

Test Engineer: T Wang

Configuration: EUT only

Mode: EGRPS 850MHz CELL UAT

Test Equipment:
Receiving: Sunol T407, and Chamber D Cable (Setup this one for testing EUT)

Substitution: Dipole S/N: 00022117, 4ft SMA Cable (SN # 208947003) Warehouse.

f SGreadingi Ant. Pol. [Cable Loss{Antenna Gain{ ERP Limit | Margin

MHz (dBm) (HN) (dB) (dBd) (dBm) | (dBm) | (dB)
Low Ch
824.20 26.50 \ 0.6 0.0 25.90 38.5 -12.5
824.20 11.90 H 0.6 0.0 11.30 38.5 -27.1

Mid Ch
836.60
836.60

High Ch
848.80
848.80

Rev. 3.17.11

Page 78 of 107

UL VERIFICATION SERVICES INC. FORM NO: CCSUP4701J
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: 13U15637-5A DATE: SEPTEMBER 09, 2013
EUT: QUAD-BAND RADIO WITH WLAN AND BT RADIO FCC ID: BCG-E2643B

UMTS 850

REL 99

High Frequency Substitution Measurement
Compliance Certification Services Chamber E

Company: Apple
Project #: 13U15637
Date: 07/24/13
Test Engineer: Lieu Nguyen
Configuration: EUT
Mode: Cell Band

Test Equipment:
Receiving: Sunol T407, and Chamber E Cable

Substitution: Dipole S/N: 00022117, 8ft SMA Cable (SN # 245185004) Warehouse.

f SGreadingi Ant. Pol. |[Cable Loss{Antenna Gain{] ERP Limit | Margin
MHz (dBm) (H\V) (dB) (dBd) (dBm) | (dBm) | (dB)

Low Ch
826.40 20.70 \ 0.7 0.0 20.05 38.5 -18.4
826.40 6.06 H 0.7 0.0 5.41 38.5 -29.5

Mid Ch
836.00
836.00

High Ch
846.00
846.00

Rev. 3.17.11
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REPORT NO: 13U15637-5A DATE: SEPTEMBER 09, 2013
EUT: QUAD-BAND RADIO WITH WLAN AND BT RADIO FCC ID: BCG-E2643B

HSDPA

High Frequency Substitution Measurement
Compliance Certification Services Chamber E

Company: Apple

Project #: 13U15637
Date: 07/24/13

Test Engineer: Lieu Nguyen
Configuration: EUT

Mode: HSDPA 850MHz

Test Equipment:
Receiving: Sunol T407, and Chamber E Cable

Substitution: Dipole S/N: 00022117, 8ft SMA Cable (SN # 245185004) Warehouse.

f SGreadingi Ant. Pol. [Cable Loss{Antenna Gain{ ERP Limit

MHz (dBm) (HN) (dB) (dBd) (dBm) | (dBm)
Low Ch
826.40 20.10 \ 0.7 0.0 19.45 38.5
826.40 8.46 H 0.7 0.0 7.81 38.5

Mid Ch
836.00
836.00

High Ch
846.00
846.00

Rev. 3.17.11
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REPORT NO: 13U15637-5A DATE: SEPTEMBER 09, 2013
EUT: QUAD-BAND RADIO WITH WLAN AND BT RADIO FCC ID: BCG-E2643B

GPRS 1900

High Frequency Fundamental Measurement
Compliance Certification Services Chamber D

Company: Apple

Project #: 13U15637
Date: 07/23/13

Test Engineer: T Wang
Configuration: EUT Only
Mode: GPRS 1900MHz

Test Equipment:
Receiving: T344, and Chamber D SMA Cables

Substitution: Horn T60 Substitution, 4ft SMA Cable (244639001) Warehouse

f SGreading | Ant.Pol. | CableLoss | Antenna Gain
GHz (dBm) (H/V) (dB) (dBi)
Low Ch
1.850 18.8 v 1.50 7.94
1.850 18.8 H 1.50 8.80

Mid Ch
1.880
1.880

High Ch
1.910
1.910

Rev. 3.17.11
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REPORT NO: 13U15637-5A DATE: SEPTEMBER 09, 2013
EUT: QUAD-BAND RADIO WITH WLAN AND BT RADIO FCC ID: BCG-E2643B

EGPRS 1900

High Frequency Fundamental Measurement
Compliance Certification Services Chamber D

Company: Apple

Project #: 13U15637

Date: 07/23/13

Test Engineer: T Wang
Configuration: EUT Only

Mode: EGPRS 1900MHz UAT

Test Equipment:
Receiving: T344, and Chamber D SMA Cables

Substitution: Horn T60 Substitution, 4ft SMA Cable (244639001) Warehouse

f SGreading | Ant.Pol. | CableLoss | Antenna Gain
GHz (dBm) (H/V) (dB) (dBi)
Low Ch
1.850 17.6 v 1.50 7.94
1.850 17.3 H 1.50 8.80

Mid Ch
1.880
1.880

High Ch
1.910
1.910

Rev. 3.17.11
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REPORT NO: 13U15637-5A

EUT: QUAD-BAND RADIO WITH WLAN AND BT RADIO

DATE: SEPTEMBER 09, 2013
FCC ID: BCG-E2643B

UMTS 1900

REL 99

Company:
Project #:
Date:

Mode:

Test Engineer:
Configuration:

Test Equipment:
Receiving: Horn T346, and Chamber E SMA Cables

Substitution: Horn T60 Substitution, 8ft SMA Cable (245185004) Warehouse

High Frequency Fundamental Measurement
Compliance Certification Services Chamber E

Apple
13U15637
07/24/13
Lieu Nguyen
EUT

Rell 99 1900MHz

f
GHz

SGreading
(dBm)

Ant. Pol.
(HNV)

Cable Loss
(dB)

Antenna Gain
(dBi)

Low Ch

1.851

14.7

\

1.00

7.94

1.851

13.2

H

1.00

8.83

Mid Ch

1.880

1.880

High Ch

1.910

1.910

Rev. 3.17.11

Page 83 of 107

UL VERIFICATION SERVICES INC.
47173 BENICIA STREET, FREMONT, CA 94538, USA
This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.

FORM NO: CCSUP4701J

TEL: (510) 771-1000 FAX: (510) 661-0888



REPORT NO: 13U15637-5A DATE: SEPTEMBER 09, 2013
EUT: QUAD-BAND RADIO WITH WLAN AND BT RADIO FCC ID: BCG-E2643B

HSDPA

High Frequency Fundamental Measurement
Compliance Certification Services Chamber E

Company: Apple
Project #: 13U15637
Date: 07/24/13
Test Engineer: Lieu Nguyen
Configuration: EUT

Mode: HSDPA 1900

Test Equipment:
Receiving: Horn T346, and Chamber E SMA Cables

Substitution: Horn T60 Substitution, 8ft SMA Cable (245185004) Warehouse

f SGreading | Ant.Pol. | CableLoss | Antenna Gain
GHz (dBm) (H/V) (dB) (dBi)
Low Ch
1.851 13.5 v 1.00 7.94
1.851 115 H 1.00 8.83

Mid Ch
1.880
1.880

High Ch
1.910
1.910

Rev. 3.17.11
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REPORT NO: 13U15637-5A DATE: SEPTEMBER 09, 2013
EUT: QUAD-BAND RADIO WITH WLAN AND BT RADIO FCC ID: BCG-E2643B

9.2. PEAK-TO-AVERAGE RATIO

In addition, when the transmitter power is measured in terms of average value, the peak-to-
average ratio of the power shall not exceed 13 dB.

Peak-To-Average Ratio:

Band 5
Peak-to-
Channel Band- Couducted Power (dBm) Average Ratio
Mode width (KHZ) Modulation *Peak Average (PAR)
UMTS 5 REL99 27.35 23.93 3.42
Peak-to-
Channel Band- Couducted Power (dBm) Average Ratio
Mode width (MHZ) Ch. No. *Peak Average (PAR)
UMTS 5 HSDPA 27.76 22.89 4.87
*Peak Reading = Average Reading + Peak-to-Average Ratio
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REPORT NO: 13U15637-5A DATE: SEPTEMBER 09, 2013
EUT: QUAD-BAND RADIO WITH WLAN AND BT RADIO FCC ID: BCG-E2643B

UMTS850, REL 99

Frequency

Comer Fraq: 106000000 Miez R
~e- Trig FreeRun Cownts 100 MDD Mat
U Gabaow fhstes 40 dB

Average Power

c F
23.93 dBm | B i |

53.74 % at 0dB

100%  166dB
10%  249dB

01%  295d8 603000 ML)
001% 3.16dB o [fasa -
0.001 % 330d8 FreqOffset
00001% 340dB 001 0 Mz

Peak 342d8
27.35 dBm

0dB )
Info BW 5.0000 MHz

UMTS850, HSDPA

3 N QLA AN A IS 21D
Camer Fraq: (36000000 Miez Rade S1d None Frequency
—o= Trig FreeRun Counts10.0 MI9.0 Mgt ‘
U Galad o Aot 40 dB

|

Average Power

Center F:
22.89 dBm _ Gemer ;;'#
48.46 % at 0dB

100% 297dB
10% 35548

01%  3.85d8 a0l
001% 415d8 oo jata —
0001% 443dB FreqOffset)
00001% 460dB 001 0 Mz

Peak 487 d8
27.76 dBm

Info BW 5.0000 MHz
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REPORT NO: 13U15637-5A DATE: SEPTEMBER 09, 2013
EUT: QUAD-BAND RADIO WITH WLAN AND BT RADIO FCC ID: BCG-E2643B

9.3. FIELD STRENGTH OF SPURIOUS RADIATION

RULE PART(S)
FCC: §2.1053, §22.917, §24.238

LIMIT

§22.917 (e) and 824.238 (a): Out of band emissions. 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.

(1) For any frequency removed from the EA licensee's frequency block by up to and including
37.5 kHz, the power of any emission shall be attenuated below the transmitter power (P) in
watts by at least 116 Log10 (f/6.1) decibels or 50 + 10 Log10 (P) decibels or 80 decibels,
whichever is the lesser attenuation, where f is the frequency removed from the center of the
outer channel in the block in kilohertz and where f is greater than 12.5 kHz.

(2) For any frequency removed from the EA licensee's frequency block greater than 37.5 kHz,
the power of any emission shall be attenuated below the transmitter power (P) in watts by at
least 43 + 10Log10 (P) decibels or 80 decibels, whichever is the lesser attenuation, where f is
the frequency removed from the center of the outer channel in the block in kilohertz and where f
is greater than 37.5 kHz.

(b) When an emission outside of the authorized bandwidth causes harmful interference, the
Commission may, at its discretion, require greater attenuation than specified in this section.
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REPORT NO: 13U15637-5A DATE: SEPTEMBER 09, 2013
EUT: QUAD-BAND RADIO WITH WLAN AND BT RADIO FCC ID: BCG-E2643B

TEST PROCEDURE

For Cellular equipment - Compliance with these rules is based on the use of measurement
instrumentation employing a resolution bandwidth of 100 kHz or greater. In the 1 MHz bands
immediately outside and adjacent to the frequency block a resolution bandwidth of at least one
percent of the emission bandwidth of the fundamental emission of the transmitter may be
employed. A narrower resolution bandwidth is permitted in all cases to improve measurement
accuracy provided the measured power is integrated over the full required measurement
bandwidth (i.e.100 kHz or 1 percent of emission bandwidth, as specified). The emission
bandwidth is defined as the width of the signal between two points, one below the carrier center
frequency and one above the carrier center frequency, outside of which all emissions are
attenuated at least 26 dB below the transmitter power.

For PCS equipment - Compliance with these rules is based on the use of measurement
instrumentation employing a resolution bandwidth of 1 MHz or greater. However, in the 1 MHz
bands immediately outside and adjacent to the frequency block a resolution bandwidth of at
least one percent of the emission bandwidth of the fundamental emission of the transmitter may
be employed. A narrower resolution bandwidth is permitted in all cases to improve
measurement accuracy provided the measured power is integrated over the full required
measurement bandwidth (i.e. 1 MHz or 1 percent of emission bandwidth, as specified). The
emission bandwidth is defined as the width of the signal between two points, one below the
carrier center frequency and one above the carrier center frequency, outside of which all
emissions are attenuated at least 26 dB below the transmitter power.

MODES TESTED:
LAT and UAT PORTS

e GPRS and EGPRS
UMTS, REL 99 and HSDPA

RESULTS
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REPORT NO: 13U15637-5A DATE: SEPTEMBER 09, 2013
EUT: QUAD-BAND RADIO WITH WLAN AND BT RADIO FCC ID: BCG-E2643B

9.3.1. LAT

GPRS 850

Compliance Certification Services
Above 1GHz High Frequency Substitution Measurement

Company: Apple
Project #: 13U15637
Date: 07/23/13
Test Engineer: Lieu Nguyen
Configuration: EUT only
Mode: GPRS CELL

Chamber Pre-amplifer Filter ‘ Limit

[ BmChamberp | | T14584498 - Filter 1 - | a2

f SGreading| Ant.Pol. | Distance | Preamp Filter ERP Limit | Delta
GHz (dBm) (HNV) (m) (dB) (dB) (dBm) | (dBm) | (dB)
Low Ch, (824.2MHz)
1.648 -17.8 3.0 32.7 1.0 -49.5 -13.0 -36.5
2.473 -18.2 3.0 314 1.0 -48.6 -13.0 -35.6
1.648 -20.3 3.0 32.7 1.0 -52.0 -13.0 -39.0
2.473 -19.8 3.0 314 1.0 -50.2 -13.0 -37.2

Mid_Ch, (836.6MHz)
1.673 -17.3
2,510 -26.0
1.673 -19.5
2,510 -27.2

High Ch, (848.8MHz)

1.698 7.5
2.546 7.6
1.698 -19.4
2.546 -16.5

Rev. 03.03.09
Note: No other emissions were detected above the system noise floor.
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REPORT NO: 13U15637-5A DATE: SEPTEMBER 09, 2013
EUT: QUAD-BAND RADIO WITH WLAN AND BT RADIO FCC ID: BCG-E2643B

EGPRS 850

Compliance Certification Services
Above 1GHz High Frequency Substitution Measurement

Company: Apple
Project #: 13U15637
Date: 07/23/13
Test Engineer: Lieu Nguyen
Configuration: EUT only
Mode: EGPRS CELL

Chamber Pre-amplifer Filter ‘ Limit

| 3m Chamber D j | T145 8449B -] Filter 1 j ‘ Part 22

f SGreading; Ant.Pol. | Distance | Preamp Filter ERP Limit | Delta
GHz (dBm) (HNV) (m) (dB) (dB) (dBm) | (dBm) | (dB)
Low Ch, (824.2MHz)
1.648 -16.6 3.0 32.7 1.0 -48.3 -13.0 -35.3
2.473 -17.4 3.0 31.4 1.0 -47.8 -13.0 -34.8
1.648 -19.2 3.0 32.7 1.0 -50.9 -13.0 -37.9
2.473 -19.6 3.0 31.4 1.0 -50.0 -13.0 -37.0

Mid_Ch, (836.6MHz)

1.673 7.1
2.510 24.9
1.673 -19.3
2.510 -26.6

High Ch, (848.8MHz)

1.698 -17.2
2.546 -17.3
1.698 -19.1
2.546 -16.3

Rev. 03.03.09
Note: No other emissions were detected above the system noise floor.
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REPORT NO: 13U15637-5A DATE: SEPTEMBER 09, 2013
EUT: QUAD-BAND RADIO WITH WLAN AND BT RADIO FCC ID: BCG-E2643B

UMTS 850

REL 99

Compliance Certification Services
Above 1GHz High Frequency Substitution Measurement

Company: Apple
Project #: 13U15637
Date: 07/23/13
Test Engineer: Lieu Nguyen
Configuration: EUT only
Mode: REL 99 CELL

Chamber Pre-amplifer Filter ‘ Limit

| 3m Chamber D j | T145 8449B Filter 1 j ‘ Part 22

f SGreading; Ant.Pol. | Distance | Preamp Filter ERP Limit | Delta
GHz (dBm) (HNV) (m) (dB) (dB) (dBm) | (dBm) | (dB)
Low Ch, (826.4MHz)
1.653 -27.1 3.0 32.7 1.0 -58.8 -13.0 -45.8
2.479 -25.9 3.0 31.4 1.0 -56.3 -13.0 -43.3
1.653 -29.4 3.0 32.7 1.0 -61.0 -13.0 -48.0
2.479 -28.2 3.0 31.4 1.0 -58.6 -13.0 -45.6

Mid_Ch, (836.6MHz)

1.673 26.3
2.510 25.7
1.673 28.1
2.510 28.4

High Ch, (846.6MHz)

1.688 -28.1
2.532 24.8
1.688 28.7
2.532 27.0

Rev. 03.03.09
Note: No other emissions were detected above the system noise floor.
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REPORT NO: 13U15637-5A DATE: SEPTEMBER 09, 2013
EUT: QUAD-BAND RADIO WITH WLAN AND BT RADIO FCC ID: BCG-E2643B

HSDPA

Compliance Certification Services
Above 1GHz High Frequency Substitution Measurement

Company: Apple
Project #: 13U15637
Date: 07/23/13
Test Engineer: Lieu Nguyen
Configuration: EUT only
Mode: HSDPA CELL

Chamber Pre-amplifer Filter ‘ Limit

| 3m Chamber D j | T145 8449B Filter 1 j ‘ Part 22

f SGreading; Ant.Pol. | Distance | Preamp Filter ERP Limit | Delta
GHz (dBm) (HNV) (m) (dB) (dB) (dBm) | (dBm) | (dB)
Low Ch, (826.4MHz)
1.653 -27.0 3.0 32.7 1.0 -58.7 -13.0 -45.7
2.479 -26.2 3.0 31.4 1.0 -56.6 -13.0 -43.6
1.653 -29.6 3.0 32.7 1.0 -61.2 -13.0 -48.2
2.479 -28.5 3.0 31.4 1.0 -58.9 -13.0 -45.9

Mid_Ch, (836.6MHz)

1.673 274
2.510 26.2
1.673 29.3
2.510 28.4

High Ch, (846.6MHz)

1.688 -27.8
2.532 26.4
1.688 29.2
2.532 28.1

Rev. 03.03.09
Note: No other emissions were detected above the system noise floor.
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REPORT NO: 13U15637-5A DATE: SEPTEMBER 09, 2013
EUT: QUAD-BAND RADIO WITH WLAN AND BT RADIO FCC ID: BCG-E2643B

GPRS 1900

Compliance Certification Services
Above 1GHz High Frequency Substitution Measurement

Company: Apple
Project #: 13U1637
Date: 07/23/13
Test Engineer: Lieu Nguyen
Configuration: EUT only
Mode: GPRS PCS

Chamber Pre-amplifer Filter ‘ Limit

[ BmChamberp | | T14584498 - Filter 1 - | partas

f SGreading| Ant.Pol. | Distance | Preamp Filter EIRP Limit | Delta
GHz (dBm) (HNV) (m) (dB) (dB) (dBm) | (dBm) | (dB)
Low Ch, (1850.2 MHz)
3.700 -27.1 3.0 30.2 1.0 -56.3 -13.0 -43.3
7.401 -27.2 3.0 26.5 1.0 52.7 -13.0 -39.7
3.700 -27.4 3.0 30.2 1.0 -56.6 -13.0 -43.6
7.401 -27.5 3.0 26.5 1.0 -53.0 -13.0 -40.0

Mid_Ch, (1880 MHz)
3.760 27.4
7.520 -28.2
3.760 -28.1
7.520 -27.5

High Ch, (1909.8 MHz)
3.819 26.1
7.639 255
3.819 27.4
7.639 -26.0

Rev. 03.03.09
Note: No other emissions were detected above the system noise floor.
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REPORT NO: 13U15637-5A DATE: SEPTEMBER 09, 2013
EUT: QUAD-BAND RADIO WITH WLAN AND BT RADIO FCC ID: BCG-E2643B

EGPRS 1900

Compliance Certification Services
Above 1GHz High Frequency Substitution Measurement

Company: Apple
Project #: 13U1637
Date: 07/23/13
Test Engineer: Lieu Nguyen
Configuration: EUT only
Mode: EGPRS PCS

Chamber Pre-amplifer Filter ‘ Limit

[ 3mcChamberD | T145 84498 - Filter 1 - ‘ Part 24

f SGreading; Ant.Pol. | Distance | Preamp Filter EIRP Limit | Delta
GHz (dBm) (HNV) (m) (dB) (dB) (dBm) | (dBm) | (dB)
Low Ch, (1850.2 MHz)
3.700 -26.1 3.0 30.2 1.0 -55.3 -13.0 -42.3
7.401 -26.0 3.0 26.5 1.0 51.5 -13.0 -38.5
3.700 -27.3 3.0 30.2 1.0 -56.5 -13.0 -43.5
7.401 -26.3 3.0 26.5 1.0 51.8 -13.0 -38.8

Mid_Ch, (1880 MHz)

3.760 271
7.520 27.4
3.760 275
7.520 24.2

High Ch, (1909.8 MHz)
3.819 -26.1
7.639 -25.6
3.819 27.1
7.639 25.3

Rev. 03.03.09
Note: No other emissions were detected above the system noise floor.
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REPORT NO: 13U15637-5A DATE: SEPTEMBER 09, 2013
EUT: QUAD-BAND RADIO WITH WLAN AND BT RADIO FCC ID: BCG-E2643B

UMTS 1900

REL 99

Compliance Certification Services
Above 1GHz High Frequency Substitution Measurement

Company: Apple
Project #: 13U15637
Date: 07/23/13
Test Engineer: Lieu Nguyen
Configuration: EUT only
Mode: REL 99 PCS

Chamber Pre-amplifer Filter ‘ Limit

[ BmChamberp | | T14584498 - Filter 1 - | partas

f SGreading| Ant.Pol. | Distance | Preamp Filter EIRP Limit | Delta
GHz (dBm) (HNV) (m) (dB) (dB) (dBm) | (dBm) | (dB)
Low Ch, (1852.4 MHz)
3.705 -25.4 3.0 30.2 1.0 -54.6 -13.0 -41.6
7.410 -27.5 3.0 26.5 1.0 52.9 -13.0 -39.9
3.705 -27.4 3.0 30.2 1.0 -56.6 -13.0 -43.6
7.410 -27.0 3.0 26.5 1.0 52.5 -13.0 -39.5

Mid_Ch, (1880 MHz)
3.760 27.1
7.520 -27.4
3.760 -27.3
7.520 -26.7

High Ch, (1907.6 MHz)
3.815 272
7.630 27.4
3.815 275
7.630 -26.1

Rev. 03.03.09
Note: No other emissions were detected abowve the system noise floor.
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EUT: QUAD-BAND RADIO WITH WLAN AND BT RADIO FCC ID: BCG-E2643B

HSDPA

Compliance Certification Services
Above 1GHz High Frequency Substitution Measurement

Company: Apple
Project #: 13U15637
Date: 07/23/13
Test Engineer: Lieu Nguyen
Configuration: EUT only
Mode: HSDPA PCS

Chamber Pre-amplifer Filter ‘ Limit

[ BmChamberp | | T14584498 - Filter 1 - | partas

f SGreading| Ant.Pol. | Distance | Preamp Filter EIRP Limit | Delta
GHz (dBm) (HNV) (m) (dB) (dB) (dBm) | (dBm) | (dB)
Low Ch, (1852.4 MHz)
3.705 -26.2 3.0 30.2 1.0 -55.4 -13.0 -42.4
7.410 -27.7 3.0 26.5 1.0 53.1 -13.0 -40.1
3.705 -27.4 3.0 30.2 1.0 -56.6 -13.0 -43.6
7.410 -27.4 3.0 26.5 1.0 52.9 -13.0 -39.9

Mid_Ch, (1880 MHz)
3.760 -26.1
7.520 -28.1
3.760 -27.8
7.520 -26.5

High Ch, (1907.6 MHz)
3.815 27.6
7.630 27.1
3.815 275
7.630 -26.8

Rev. 03.03.09
Note: No other emissions were detected above the system noise floor.
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EUT: QUAD-BAND RADIO WITH WLAN AND BT RADIO FCC ID: BCG-E2643B

9.3.2. UAT

GPRS 850

Compliance Certification Services
Above 1GHz High Frequency Substitution Measurement

Company: Apple
Project #: 13U15637
Date: 07/23/13
Test Engineer: Lieu Nguyen
Configuration: EUT only
Mode: GPRS CELL

Chamber Pre-amplifer Filter ‘ Limit

| 3m Chamber D j | T145 8449B Filter 1 j ‘ Part 22

f SGreading; Ant.Pol. | Distance | Preamp Filter ERP Limit | Delta
GHz (dBm) (HNV) (m) (dB) (dB) (dBm) | (dBm) | (dB)
Low Ch, (824.2MHz)
1.648 -17.2 3.0 32.7 1.0 -48.9 -13.0 -35.9
2.473 -18.1 3.0 31.4 1.0 -48.5 -13.0 -35.5
1.648 -19.8 3.0 327 1.0 51.5 -13.0 -38.5
2.473 -20.9 3.0 31.4 1.0 51.3 -13.0 -38.3

Mid_Ch, (836.6MHz)

1.673 7.1
2.510 25.9
1.673 -19.6
2.510 27.0

High Ch, (848.8MHz)

1.698 -17.6
2.546 -17.8
1.698 -19.3
2.546 -16.8

Rev. 03.03.09
Note: No other emissions were detected above the system noise floor.
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EUT: QUAD-BAND RADIO WITH WLAN AND BT RADIO FCC ID: BCG-E2643B

EGPRS 850

Compliance Certification Services
Above 1GHz High Frequency Substitution Measurement

Company: Apple
Project #: 13U15637
Date: 07/23/13
Test Engineer: Lieu Nguyen
Configuration: EUT only
Mode: EGPRS CELL

Chamber Pre-amplifer Filter ‘ Limit

| 3m Chamber D j | T145 8449B -] Filter 1 j ‘ Part 22

f SGreading; Ant.Pol. | Distance | Preamp Filter ERP Limit | Delta
GHz (dBm) (HNV) (m) (dB) (dB) (dBm) | (dBm) | (dB)
Low Ch, (824.2MHz)
1.648 -16.8 3.0 32.7 1.0 -48.5 -13.0 -35.5
2.473 -17.2 3.0 31.4 1.0 -47.6 -13.0 -34.6
1.648 -19.4 3.0 32.7 1.0 51.1 -13.0 -38.1
2.473 -20.1 3.0 31.4 1.0 -50.5 -13.0 -37.5

Mid_Ch, (836.6MHz)

1.673 7.2
2.510 25.7
1.673 -19.5
2.510 -26.8

High Ch, (848.8MHz)

1.698 -17.4
2.546 -17.8
1.698 -19.6
2.546 -16.7

Rev. 03.03.09
Note: No other emissions were detected above the system noise floor.
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REPORT NO: 13U15637-5A DATE: SEPTEMBER 09, 2013
EUT: QUAD-BAND RADIO WITH WLAN AND BT RADIO FCC ID: BCG-E2643B

UMTS 850

REL 99

Compliance Certification Services
Above 1GHz High Frequency Substitution Measurement

Company: Apple
Project #: 13U15637
Date: 07/23/13
Test Engineer: Lieu Nguyen
Configuration: EUT only
Mode: REL 99 CELL

Chamber Pre-amplifer Filter ‘ Limit

| 3m Chamber D j | T145 8449B Filter 1 j ‘ Part 22

f SGreading; Ant.Pol. | Distance | Preamp Filter ERP Limit | Delta
GHz (dBm) (HNV) (m) (dB) (dB) (dBm) | (dBm) | (dB)
Low Ch, (826.4MHz)
1.653 -27.2 3.0 32.7 1.0 -58.9 -13.0 -45.9
2.479 -26.2 3.0 31.4 1.0 -56.6 -13.0 -43.6
1.653 -29.7 3.0 32.7 1.0 -61.3 -13.0 -48.3
2.479 -29.1 3.0 31.4 1.0 -59.5 -13.0 -46.5

Mid_Ch, (836.6MHz)

1.673 25.9
2.510 25.9
1.673 27.0
2.510 -28.6

High Ch, (846.6MHz)

1.688 -28.3
2.532 -26.8
1.688 28.2
2.532 27.1

Rev. 03.03.09
Note: No other emissions were detected above the system noise floor.
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REPORT NO: 13U15637-5A DATE: SEPTEMBER 09, 2013
EUT: QUAD-BAND RADIO WITH WLAN AND BT RADIO FCC ID: BCG-E2643B

HSDPA

Compliance Certification Services
Above 1GHz High Frequency Substitution Measurement

Company: Apple
Project #: 13U15637
Date: 07/23/13
Test Engineer: Lieu Nguyen
Configuration: EUT only
Mode: HSDPA CELL

Chamber Pre-amplifer Filter ‘ Limit

| 3m Chamber D j | T145 8449B Filter 1 j ‘ Part 22

f SGreading; Ant.Pol. | Distance | Preamp Filter ERP Limit | Delta
GHz (dBm) (HNV) (m) (dB) (dB) (dBm) | (dBm) | (dB)
Low Ch, (826.4MHz)
1.653 -28.0 3.0 32.7 1.0 -59.7 -13.0 -46.7
2.479 -26.6 3.0 31.4 1.0 -57.0 -13.0 -44.0
1.653 -29.9 3.0 32.7 1.0 -61.5 -13.0 -48.5
2.479 -28.8 3.0 31.4 1.0 -59.2 -13.0 -46.2

Mid_Ch, (836.6MHz)

1.673 217
2.510 26.7
1.673 29.6
2.510 -29.0

High Ch, (846.6MHz)

1.688 -28.0
2.532 -26.9
1.688 29.3
2.532 -28.5

Rev. 03.03.09
Note: No other emissions were detected above the system noise floor.
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REPORT NO: 13U15637-5A DATE: SEPTEMBER 09, 2013
EUT: QUAD-BAND RADIO WITH WLAN AND BT RADIO FCC ID: BCG-E2643B

GPRS 1900

Compliance Certification Services
Above 1GHz High Frequency Substitution Measurement

Company: Apple
Project #: 13U1637
Date: 07/23/13
Test Engineer: Lieu Nguyen
Configuration: EUT only
Mode: GPRS PCS

Chamber Pre-amplifer Filter ‘ Limit

[ BmChamberp | | T14584498 - Filter 1 - | partas

f SGreading| Ant.Pol. | Distance | Preamp Filter EIRP Limit | Delta
GHz (dBm) (HNV) (m) (dB) (dB) (dBm) | (dBm) | (dB)
Low Ch, (1850.2 MHz)
3.700 -26.9 3.0 30.2 1.0 -56.1 -13.0 -43.1
7.401 -27.3 3.0 26.5 1.0 52.8 -13.0 -39.8
3.700 -27.6 3.0 30.2 1.0 -56.8 -13.0 -43.8
7.401 -28.6 3.0 26.5 1.0 54.1 -13.0 -41.1

Mid_Ch, (1880 MHz)
3.760 271
7.520 -29.5
3.760 -28.2
7.520 -24.2

High Ch, (1909.8 MHz)
3.819 -26.3
7.639 25.7
3.819 275
7.639 -26.3

Rev. 03.03.09
Note: No other emissions were detected above the system noise floor.
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REPORT NO: 13U15637-5A DATE: SEPTEMBER 09, 2013
EUT: QUAD-BAND RADIO WITH WLAN AND BT RADIO FCC ID: BCG-E2643B

EGPRS 1900

Compliance Certification Services
Above 1GHz High Frequency Substitution Measurement

Company: Apple
Project #: 13U1637
Date: 07/23/13
Test Engineer: Lieu Nguyen
Configuration: EUT only
Mode: EGPRS PCS

Chamber Pre-amplifer Filter ‘ Limit

[ 3mcChamberD | T145 84498 - Filter 1 - ‘ Part 24

f SGreading; Ant.Pol. | Distance | Preamp Filter EIRP Limit | Delta
GHz (dBm) (HNV) (m) (dB) (dB) (dBm) | (dBm) | (dB)
Low Ch, (1850.2 MHz)
3.700 -27.1 3.0 30.2 1.0 -56.3 -13.0 -43.3
7.401 -27.1 3.0 26.5 1.0 52.6 -13.0 -39.6
3.700 -27.4 3.0 30.2 1.0 -56.6 -13.0 -43.6
7.401 -27.5 3.0 26.5 1.0 53.0 -13.0 -40.0

Mid_Ch, (1880 MHz)

3.760 272
7.520 28.3
3.760 27.4
7.520 24.2

High Ch, (1909.8 MHz)
3.819 -26.4
7.639 25.7
3.819 27.2
7.639 25.5

Rev. 03.03.09
Note: No other emissions were detected above the system noise floor.
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REPORT NO: 13U15637-5A DATE: SEPTEMBER 09, 2013
EUT: QUAD-BAND RADIO WITH WLAN AND BT RADIO FCC ID: BCG-E2643B

UMTS 1900

REL 99

Compliance Certification Services
Above 1GHz High Frequency Substitution Measurement

Company: Apple
Project #: 13U15637
Date: 07/23/13
Test Engineer: Lieu Nguyen
Configuration: EUT only
Mode: REL 99 PCS

Chamber Pre-amplifer Filter ‘ Limit

[ BmChamberp | | T14584498 - Filter 1 - | partas

f SGreading| Ant.Pol. | Distance | Preamp Filter EIRP Limit | Delta
GHz (dBm) (HNV) (m) (dB) (dB) (dBm) | (dBm) | (dB)
Low Ch, (1852.4 MHz)
3.705 -26.4 3.0 30.2 1.0 -55.6 -13.0 -42.6
7.410 -28.6 3.0 26.5 1.0 -54.0 -13.0 -41.0
3.705 -27.9 3.0 30.2 1.0 57.1 -13.0 -44.1
7.410 -28.0 3.0 26.5 1.0 53.5 -13.0 -40.5

Mid_Ch, (1880 MHz)
3.760 27.2
7.520 -27.5
3.760 -27.4
7.520 -27.3

High Ch, (1907.6 MHz)
3.815 275
7.630 -28.3
3.815 -27.6
7.630 271

Rev. 03.03.09
Note: No other emissions were detected abowve the system noise floor.
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REPORT NO: 13U15637-5A DATE: SEPTEMBER 09, 2013
EUT: QUAD-BAND RADIO WITH WLAN AND BT RADIO FCC ID: BCG-E2643B

HSDPA

Compliance Certification Services
Above 1GHz High Frequency Substitution Measurement

Company: Apple
Project #: 13U15637
Date: 07/23/13
Test Engineer: Lieu Nguyen
Configuration: EUT only
Mode: HSDPA PCS

Chamber Pre-amplifer Filter ‘ Limit

[ BmChamberp | | T14584498 - Filter 1 - | partas

f SGreading| Ant.Pol. | Distance | Preamp Filter EIRP Limit | Delta
GHz (dBm) (HNV) (m) (dB) (dB) (dBm) | (dBm) | (dB)
Low Ch, (1852.4 MHz)
3.705 -26.2 3.0 30.2 1.0 -55.4 -13.0 -42.4
7.410 -27.7 3.0 26.5 1.0 53.1 -13.0 -40.1
3.705 -27.4 3.0 30.2 1.0 -56.6 -13.0 -43.6
7.410 -27.4 3.0 26.5 1.0 52.9 -13.0 -39.9

Mid_Ch, (1880 MHz)
3.760 -26.1
7.520 -28.1
3.760 -27.8
7.520 -26.5

High Ch, (1907.6 MHz)
3.815 27.6
7.630 27.1
3.815 275
7.630 -26.8

Rev. 03.03.09
Note: No other emissions were detected above the system noise floor.
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