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1. Test Laboratory

1.1. Testing Location

Location A
Company Name: TMC Beijing, Telecommunication Metrology Center of MIIT
Address: No 52, Huayuan Bei Road, Haidian District, Beijing, P.R. China
Postal Code: 100191

Location B
Company Name: TMC Beijing, Telecommunication Metrology Center of MIIT
Address: Building Shouxiang, No.51, Xueyuan Road, Haidian District, Beijing,

China

Postal Code: 100191

1.2. Testing Environment

Normal Temperature: 15-35°C
Relative Humidity: 20-75%
Air pressure 980 - 1040 hPa

The climatic requirements above are general exclude the special requirements for dedicated test
environments listed in section 5 and some specific test cases in other parts of this report.

1.3. Project data

Receipt of Sample Feb. 27", 2014
Testing Start Date: Mar. 06™, 2014
Testing End Date: Mar. 13", 2014

1.4. Signhature

S

Qu Pengfei
(Prepared this test report)

paNekd

Sun Xianggian
(Reviewed this test report)

F 473,

Song Chongwen

(Approved this test report)
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2. Client Information

2.1. Applicant Information

Company Name:

Address /Post:

City:

Postal Code:
Country:
Contact Person:
Telephone:

Fax:

Sony Mobile Communications (China) Co. Ltd

Sony Mobile R&D Center, No. 16, Guangshun South Street,
Chaoyang District

Beijing

100102

China

Ma, Gang

+86-10-58656312

+86-10-58659049

2.2. Manufacturer Information

Company Name:
Address /Post:
City:

Postal Code:
Country:

Contact Person:
Telephone:

Fax:

Sony Mobile Communications AB
Mobilvagen, 22188 Lund, Sweden
Lund

22188

Sweden

Nilsson, Mikael

+46 703 227503

+46 706 127385
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3. Equipment Under Test (EUT) and Ancillary Equipment (AE)

3.1. About EUT

Description GSM 850/900/1800/1900 quad bands, GPRS, EDGE,
WCDMA FDD bands 1/5/6/19, HSDPA, HSUPA,
LTE FDD bands 1/3/19/21
Bluetooth (EDR and BLE), ANT+, WLAN ( 802.11 a/ac/b/g/n),
NFC, FM, GPS mobile phone

FCC ID PY7PM-0611

GSM Frequency Band GSM 850/900/1800/1900

UMTS Frequency Band FDD Band 1/ FDD Band 5/ FDD Band 6 / FDD Band 19

LTE Frequency Band FDD Band 1/ FDD Band 3/ FDD Band 19 / FDD Band 21
Antenna Internal

Power supply Battery ( charged by travel adapter or vehicle charger )
Extreme vol. Limits 3.6VDC to 4.2VDC (nominal: 4.2VDC)

Extreme temp. Tolerance -30°C to +50°C
Note: Components list, please refer to documents of the manufacturer; it is also included in the
original test record of Telecommunication Metrology Center of MIIT of People’s Republic of China.

3.2. Internal ldentification of EUT used during the test

EUT ID* SN IMEI HW Version SW Version
EUT3 CB5A1XBGY3 004402541458158 A 14.3.B.0.53
EUT4 CB5A1XBHOC 004402541458448 A 14.3.B.0.53

*EUT ID: is used to identify the test sample in the lab internally.

3.3. Internal ldentification of AE used during the test

AE ID* Description SN Revision
AE1l Travel Charger / 1C
AE3 USB Cable / 1
AE1
Commercial name EP880
Type AC-0400-EU
Manufacturer SALCOMP

Length of cable 98.5 cm (length of USB cable)
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AE3
Commercial name EC801
Type Al-0401
Manufacturer Sony Mobile
Length of cable 98.5cm

*AE ID: is used to identify the test sample in the lab internally.

3.4. General Description

The Equipment Under Test (EUT) is a model of GSM/WCDMA/LTE Mobile Phone with integrated
antenna and embedded battery.

The EUT supports GSM 850/900/1800/1900MHz bands, WCDMA FDD bands 1/5/6/19 and LTE
FDD bands 1/3/19/21. It supports GPRS service with multi-slots class 33 and EGPRS service with
multi-slots class 33. The HSDPA (Cat 10) and HSUPA (Cat 6) features are also supported.

It has MP3, camera, USB memory, FM radio, GPS receiver, NFC, Bluetooth (EDR, BLE), ANT+,
WLAN (802.11 a/ac/b/g/n) and Wi-Fi hotspot functions. For WLAN 802.11n, it supports 20MHz and
40MHz bandwidths on both 2.4GHz band and 5GHz/5.8GHz bands. For WLAN 802.11ac, it
supports 20MHz, 40MHz and 80MHz bandwidths on both 2.4GHz band and 5GHz/5.8GHz bands.
It consists of normal options: USB cable and travel charger.

Manual and specifications of the EUT were provided to fulfil the test.

Samples undergoing test were selected by the client.

3.5. EUT set-ups

EUT Set-up No. Combination of EUT and AE Remarks

Set.3 EUT3 + AE1 + AE3 Tests with travel charger

Set.4 EUT3 ERP/EIRP/RSE tests

Set.8 EUT3 Conducted RF tests
Note:

The GSM/WCDMA/LTE Mobile Phone PY7PM-0611 manufactured by Sony Mobile
Communications (China) AB is a variant model based on PY7PM-0610 for test. According to the
declaration of changes, the following test items and test modes were performed on Set.3 Set.4:

Test Item Mode or Feature EUT Set-up
OUTPUT POWER (Radiated) GSM 850/1900MHz Set.4
EMISSION LIMT GSM 850/1900MHz Set.4
CONDUCTED EMISSION GSM 850/1900MHz Set.3

Other results are inherited from the initial model. The report number of initial model is
2013TAR685.
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4. Reference Documents

4.1. Reference Documents for testing
The following documents listed in this section are referred for testing.

Reference Title Version

FCC Part 15 Radio frequency devicesl] 10-1-13
Edition

FCC Part 22 PUBLIC MOBILE SERVICES 10-1-13
Edition

FCC Part 24 PERSONAL COMMUNICATIONS SERVICES 10-1-13
Edition

ANSI/TIA-603-C Land Mobile FM or PM Communications Equipment 2004

Measurement and Performance Standards
ANSI C63.4 Methods of Measurement of Radio-Noise Emissions from 2009

Low-Voltage Electrical and Electronic Equipment in the
Range of 9 kHz to 40 GHz
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5. LABORATORY ENVIRONMENT

Semi-anechoic chamber SAC-1 (23 meters X 17meters X 10meters) did not exceed following
limits along the EMC testing:

Temperature Min. =15 ‘C, Max.=35 °C
Relative humidity Min. = 15 %, Max. =75 %
Shielding effectiveness 0.014MHz - 1MHz, >60dB;
1MHz - 1000MHz, >90dB.
Electrical insulation >2 MQ
Ground system resistance <40
Normalised site attenuation (NSA) < * 4dB, 3m/10m distance,
from 30 to 1000 MHz
Site voltage standing-wave ratio (Syswr) Between 0 and 6 dB, from 1GHz to 18GHz
Uniformity of field strength Between 0 and 6 dB, from 80 to 3000 MHz

Fully-anechoic chamber FAC-3 (9 metersX6.5 meters X4 meters) did not exceed following
limits along the EMC testing:

Temperature Min. =15 C,Max.=35 °C
Relative humidity Min. = 15 %, Max. = 75 %
Shielding effectiveness 0.014MHz - 1MHz, >60dB;
1MHz - 1000MHz, >90dB.
Electrical insulation >2 MQ
Ground system resistance <4 Q
Site voltage standing-wave ratio (Syswr) Between 0 and 6 dB, from 1GHz to 18GHz
Uniformity of field strength Between 0 and 6 dB, from 80 to 4000 MHz
Shielded room did not exceed following limits along the EMC testing:
Temperature Min. =15 'C,Max.=35 °C
Relative humidity Min. = 20 %, Max. = 75 %
Shielding effectiveness 0.014MHz - 1MHz, >60dB;
1MHz - 1000MHz, >90dB.
Electrical insulation > 2 MQ
Ground system resistance <4 Q
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6. SUMMARY OF TEST RESULTS

6.1. Summary of test results
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Abbreviations used in this clause:

P Pass
) F Fail
Verdict Column -
NA Not applicable
NM Not measured
. The test is performed in test location A, B, C or D
Location Column A/B/C/D . ) ) ) )
which are described in section 1.1 of this report

GSM 850
Clausein Section in . Test
ltems Test Name ] Verdict )
FCCrules this report Location
1 Output Power 22.913(a) A.l P B
2 Emission Limit 22.917, 2.1051 A2 P B
3 Conducted Emission 15.107/207 A.3 P A
4 Frequency Stability 22.355, 2.1055 A.4 P B
5 Occupied Bandwidth 2.1049(h)(i) A.5 P B
6 Emission Bandwidth 22.917(b) A.6 P B
7 Band Edge Compliance 22.917(b) A7 P B
g | Conducted Spurious 22.917, 2.1057 A8 P B
Emission
PCS 1900
Clausein Section in . Test
ltems Test Name i Verdict )
FCC rules this report Location
1 Output Power 24.232(c) A.l P B
2 Emission Limit 24.238, 2.1051 A.2 P B
3 Conducted Emission 15.107/207 A.3 P A
4 Frequency Stability 24.235, 2.1055 A.4 P B
5 Occupied Bandwidth 2.1049(h)(i) A.5 P B
6 Emission Bandwidth 24.238(b) A.6 P B
7 Band Edge Compliance 24.238(b) A.7 P B
g | Conducted Spurious 24.238, 2.1057 A8 P B
Emission

6.2. Statements
The test cases listed in section 6.1 of this report for the EUT specified in section 3 were performed
by TMC according to the standards or reference documents in section 4.1.
The EUT met all applicable requirements of the standards or reference documents in section 4.1.

This report only deals with the GSM/GPRS/EGPRS functions among the features described in

section 3.



TV«

7. Test Equipments Utilized

No0.114Z45356-EMCO01
Page 10 of 95

NO. Description TYPE SERIES MANUFACTURE CAL DUE
NUMBER DATE
1. Test Receiver ESCI 100344 R&S 2014-03-28
2. Spectrum E4440A MY48250642 Agilent 2015-02-27
Analyzer
3. LISN ESH2-z5 829991/012 R&S 2014-04-14
4, EMI Antenna VULB 9163 9163-235 Schwarzbeck 2014-09-28
5. EMI Antenna 3117 00058889 ETS-Lindgren 2014-12-20
6. EMI Antenna 3117 00119021 ETS-Lindgren 2014-04-19
7. EMI Antenna 9117 177 Schwarzbeck 2014-06-29
8. Signal Generator N5183A MY49060052 Agilent 2014-03-19
9. Power Amplifier 5S1G4 0341863 AR 2016-03-01
Universal Radio
10. Communication CMU200 109914 R&S 2014-04-18
Tester
Universal Radio
11. Communication E5515C MY48361083 Agilent 2015-02-27
Tester
Universal Radio
12. Communication CMW500 116588 R&S 2014-11-04

Tester
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ANNEX A: MEASUREMENT RESULTS

A.l OUTPUT POWER

Reference
FCC: CFR Part 22.913(a), 24.232(c).

A.1.1 Summary

During the process of testing, the EUT was controlled via Rhode & Schwarz Digital Radio
Communication tester (CMUZ200) to ensure max power transmission and proper modulation.

This result contains peak output power and ERP/EIRP measurements for the EUT.

In all cases, output power is within the specified limits.

A.1.2 Conducted Power

A.1.2.1 Method of Measurements

The EUT was set up for the max output power with pseudo random data modulation.

The power was measured with spectrum analyzer’'s peak detector.

These measurements were done at 3 frequencies (bottom, middle and top of operational
frequency range) for each band: 1850.2 MHz, 1880.0MHz and 1909.8MHz for PCS1900 band;
824.2MHz, 836.6MHz and 848.8MHz for GSM850 band.

GSM850

Limit
Nominal Peak Target
Power step Tolerance (dB)
output power (dBm) (dBm)
GSM 5 33dBm(2W) +2 33+1
GPRS 3 33dBm(2W) +2 33+1
EGPRS 6 33dBm(2W) +2 33+1
Measurement result
GSM (GMSK)
Frequency(MHz) Power Step Peak output power(dBm)
824.2 5 32.96
836.6 5 32.85
848.8 5 32.89
GPRS (GMSK, Time Slot 1)
Frequency(MHz) Power Step Peak output power(dBm)
824.2 3 32.99
836.6 3 32.86
848.8 3 32.88
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EGPRS (8PSK, Time Slot 1)
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Frequency(MHz) Power Step Peak output power(dBm)
824.2 6 27.28
836.6 6 27.25
848.8 6 27.17

Note: Expanded measurement uncertainty for GSM850 is U = 0.52 dB, k = 2.

PCS1900
Limit
Nominal Peak output Target
Power step Tolerance (dB)
power (dBm) (dBm)
GSM 0 30dBm(1W) +2 30+1
GPRS 3 30dBm(1W) +2 30+1
EGPRS 5 30dBm(1W) +2 30+1
Measurement result
GSM (GMSK)
Frequency(MHz) Power Step Peak output power(dBm)
1850.2 0 30.03
1880.0 0 29.82
1909.8 0 29.92
GPRS (GMSK, Time Slot 1)
Frequency(MHz) Power Step Peak output power(dBm)
1850.2 3 30.04
1880.0 3 29.84
1909.8 3 29.93
EGPRS (8PSK, Time Slot 1)
Frequency(MHz) Power Step Peak output power(dBm)
1850.2 5 25.40
1880.0 5 25.33
1909.8 5 25.41

Note: Expanded measurement uncertainty for PCS1900 is U =0.83 dB, k = 2.
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A.1.3 Radiated Power

A.1.3.1 Description

This is the test for the maximum radiated power from the EUT.

Rule Part 24.232(c) specifies "Mobile and portable stations are limited to 2 watts EIRP" and
24.232(e) specifies that "Peak transmit power must be measured over any interval of continuous
transmission using instrumentation calibrated in terms of an rms-equivalent voltage."

Rule Part 22.913(a) specifies "Maximum ERP. The effective radiated power (ERP) of base
transmitters and cellular repeaters must not exceed 500 Watts. The ERP of mobile transmitters
and auxiliary test transmitters must not exceed 7 Watts.”

A.1.3.2 Method of Measurement

The measurements procedures in TIA-603C-2004 are used.

1. EUT was placed on a 1.5 meter high non-conductive stand at a 3 meter test distance from the
receive antenna. A receiving antenna was placed on the antenna mast 3 meters from the EUT
for emission measurements. The height of receiving antenna is 1.5m. The test setup refers to
figure below. Detected emissions were maximized at each frequency by rotating the EUT
through 360° and adjusting the receiving antenna polarization. The radiated emission
measurements of all transmit frequencies in three channels (High, Middle, Low) were
measured with peak detector.

Receiving Antenna

Altenuator

2. The EUT is then put into continuously transmitting mode at its maximum power level during
the test. And the maximum value of the receiver should be recorded as (Pr).
3. The EUT shall be replaced by a substitution antenna. The test setup refers to figure below.

Signal
Generator

Amphifier

e
ecelving Antenna

T
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In the chamber, a substitution antenna for the frequency band of interest is placed at the
reference point of the chamber. An RF signal source for the frequency band of interest is
connected to the substitution antenna with a cable that has been constructed to not interfere
with the radiation pattern of the antenna. A power (Pwea) is applied to the input of the
substitution antenna. Adjust the level of the signal generator output until the value of the
receiver reaches the previously recorded (P,). The power of signal source (Pwea) is recorded.
The test should be performed by rotating the test item and adjusting the receiving antenna
polarization.

An amplifier should be connected to the Signal Source output port. And the cable should be
connected between the amplifier and the substitution antenna.

The cable loss (Py), the substitution antenna Gain (G,) and the amplifier Gain (Pag) should be
recorded after test.

The measurement results are obtained as described below:

Power (EIRP) = Pyea - Pag - Pai - Ga

This value is EIRP since the measurement is calibrated using an antenna of known gain (Unit:
dBi) and known input power.

ERP can be calculated from EIRP by subtracting the gain of the dipole, ERP = EIRP -2.15.

For test layout photo, please refer to Pic.1 in Annex B.
GSM 850- ERP 22.913(a)

Limits
Power Step Burst Peak ERP (dBm)
GSM 5 <38.45dBm (7W)
GPRS 3 <38.45dBm (7W)
EGPRS 6 <38.45dBm (7W)
Measurement result
GSM (GMSK)
Frequency Puyea Pq Pag Ga Correction Peak o
) Polarization
(MHz) (dBm) (dB) (dB) (dBi) (dB) ERP(dBm)
824.20 -18.82 2.07 -53.00 0.84 2.15 29.12 Vertical
836.60 -17.69 2.08 -53.00 0.90 2.15 30.18 Vertical
848.80 -18.00 2.09 -53.00 0.95 2.15 29.81 Vertical
GPRS (GMSK)
Frequency Pyea Pq Pag Ga Correction Peak L
) Polarization
(MHz) (dBm) (dB) (dB) (dBi) (dB) ERP(dBm)
824.20 -18.58 2.07 -53.00 0.84 2.15 29.36 Vertical
836.60 -17.66 2.08 -53.00 0.90 2.15 30.21 Vertical
848.80 -18.00 2.09 -53.00 0.95 2.15 29.81 Vertical
EGPRS (8PSK)
Frequency Pyea Pq Pag Ga Correction Peak L
) Polarization
(MHz) (dBm) (dB) (dB) (dBi) (dB) ERP(dBm)
824.20 -23.71 2.07 -53.00 0.84 2.15 24.23 Vertical
836.60 -22.64 2.08 -53.00 0.90 2.15 25.23 Vertical
848.80 -22.68 2.09 -53.00 0.95 2.15 25.13 Vertical
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Sample calculation: GPRS, 836.60MHz

Peak ERP(dBmM) = Pyea(-17.66 dBm) - G, (0.90 dBi) - Pag (-53.00 dB) - P (2.08 dB) -2.15 dB
=30.21 dBm

ANALYZER SETTINGS: RBW = VBW = 3MHz

Note: Expanded measurement uncertainty for GSM850 is U = 0.96dB, k = 2.

PCS1900- EIRP 24.232(c)

Limits
Power Step Burst Peak EIRP (dBm)
GSM 0 <33dBm (2W)
GPRS 3 <33dBm (2W)
EGPRS 5 <33dBm (2W)
Measurement result
GSM (GMSK)
Frequency Puyea P Pag Ga Peak o
(MH2) (dBm) @) | @) | (@Bi) | ERP@am) | oanzaton
1850.20 -22.95 3.19 -50.00 -4.56 28.42 Horizontal
1880.00 -22.25 3.11 -50.00 -4.43 29.07 Horizontal
1909.80 -21.18 3.18 -50.00 -4.30 29.94 Horizontal
GPRS (GMSK)
Frequency Pyea P Pag G, Peak L
) Polarization
(MHz) (dBm) (dB) (dB) (dBi) EIRP(dBm)
1850.20 -22.93 3.19 -50.00 -4.56 28.44 Horizontal
1880.00 -22.49 3.11 -50.00 -4.43 28.83 Horizontal
1909.80 -21.22 3.18 -50.00 -4.30 29.90 Horizontal
EGPRS (8PSK)
Frequency Pyea P Pag G, Peak L
) Polarization
(MHz) (dBm) (dB) (dB) (dBi) EIRP(dBm)
1850.20 -26.42 3.19 -50.00 -4.56 24.95 Horizontal
1880.00 -25.54 3.11 -50.00 -4.43 25.78 Horizontal
1909.80 -23.74 3.18 -50.00 -4.30 27.38 Horizontal

Sample calculation: GSM, 1909.80MHz
Peak EIRP(dBM) = Pyea(-21.18 dBm) - G, (-4.30 dBi) - Pag (-50.00 dB) - P (3.18 dB) = 29.94 dBm
ANALYZER SETTINGS: RBW = VBW = 3MHz

Note: Expanded measurement uncertainty for PCS1900 is U = 1.07 dB, k = 2.
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A.2 EMISSION LIMT

Reference
FCC: CFR 2.1051, Part 22.917(a), 24.238(a).

A.2.1 Measurement Method

The measurements procedures in TIA-603C-2004 are used. This measurement is carried out in
fully-anechoic chamber FAC-3.

The spectrum was scanned from 30 MHz to the 10th harmonic of the highest frequency generated
within the equipment, which is the transmitted carrier that can be as high as 1910 MHz. The
resolution bandwidth is set 1MHz as outlined in Part 24.238. The spectrum was scanned with the
mobile station transmitting at carrier frequencies that pertain to low, mid and high channels of the
PCS1900 band, GSM850 band.

The procedure of radiated spurious emissions is as follows:

1. EUT was placed on a 1.5 meter high non-conductive stand at a 3 meter test distance from the
receive antenna. A receiving antenna was placed on the antenna mast 3 meters from the EUT
for emission measurements. The height of receiving antenna is 1.5m. The test setup refers to
figure below. Detected emissions were maximized at each frequency by rotating the EUT
through 360° and adjusting the receiving antenna polarization. The radiated emission
measurements of all non-harmonic and harmonics of the transmit frequency through the 10th
harmonic were measured with peak detector.

Receiving Antenna

Altenuator

2. The EUT is then put into continuously transmitting mode at its maximum power level during
the test. And the maximum value of the receiver should be recorded as (Pr).
3. The EUT shall be replaced by a substitution antenna. The test setup refers to figure below.

Signal
=4 Substitute Generatar
Artenna
h E
= I I
=5 [ 5
E E' ECeiving Antenna 5
=

: % i =
= = Yy
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In the chamber, an substitution antenna for the frequency band of interest is placed at the
reference point of the chamber. An RF Signal source for the frequency band of interest is
connected to the substitution antenna with a cable that has been constructed to not interfere
with the radiation pattern of the antenna. A power (Puea) iS applied to the input of the
substitution antenna. Adjust the level of the signal generator output until the value of the
receiver reaches the previously recorded (P,). The power of signal source (Pwea) is recorded.
The test should be performed by rotating the test item and adjusting the receiving antenna
polarization.

4. The Path loss (Pp) between the Signal Source with the Substitution Antenna and the
Substitution Antenna Gain (G,) should be recorded after test.
An amplifier should be connected in for the test.
The Path loss (Pp) is the summation of the cable loss and the gain of the amplifier.
The measurement results are obtained as described below:
Power (EIRP)=Pyeat Py + Ga

5. This value is EIRP since the measurement is calibrated using an antenna of known gain (unit:
dBi) and known input power.

6. ERP can be calculated from EIRP by subtracting the gain of the dipole, ERP = EIRP -2.15dB.

A.2.2 Measurement Limit

Part 24.238 specifies that 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. The specification that emissions shall be attenuated below the transmitter power (P) by at
least 43 + 10 log (P) dB, translates in the relevant power range (1 to 0.001 W) to -13 dBm. At 1 W
the specified minimum attenuation becomes 43 dB and relative to a 30 dBm (1 W) carrier
becomes a limit of -13 dBm. At 0.001 W (0 dBm) the minimum attenuation is 13 dB, which again
yields a limit of -13 dBm. In this way a translation of the specification from relative to absolute
terms is carried out.

A.2.3 Measurement Results

Radiated emissions measurements were made only at the upper, middle, and lower carrier
frequencies of the PCS band (1850.2 MHz, 1880 MHz and 1909.8 MHz), GSM850 band
(824.2MHz, 836.6MHz and 848.8MHz). It was decided that measurements at these three carrier
frequencies would be sufficient to demonstrate compliance with emissions limits because it was
seen that all the significant spurs occur well outside the band and no radiation was seen from a
carrier in one block of the GSM850 or PCS1900 into any of the other blocks. The equipment must
still, however, meet emissions requirements with the carrier at all frequencies over which it is
capable of operating and it is the manufacturer's responsibility to verify this.
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GSM Mode Channel 128/824.2MHz

Frequency | Puea Path Antenna | Correction Peak Limit Polarization
(MHz) (dBm) | Loss(dB) | Gain(dBi) (dB) ERP(dBm) | (dBm)
1650.51 | -60.91 291 -5.44 2.15 -60.53 -13.00 Horizontal
2472.36 | -49.60 3.56 -5.32 2.15 -49.99 -13.00 Horizontal
3755.02 | -58.64 4.53 -8.21 2.15 -57.11 -13.00 Horizontal
4258.55 | -58.88 4.79 -8.66 2.15 -57.16 -13.00 Horizontal
5175.40 | -59.98 5.20 -9.81 2.15 -57.52 -13.00 Vertical
7530.20 | -60.76 6.98 -11.43 2.15 -58.46 -13.00 Horizontal
GSM Mode Channel 190/836.6MHz
Frequency | Ppea Path Antenna | Correction Peak Limit o
(MHz) | (dBm) | Loss(dB) | Gain(@Bi) | (dB) | ERP(dBm) | (dBm) | Folanzation
3270.55 | -56.00 4.16 -7.35 2.15 -54.96 -13.00 Vertical
4023.41 -57.71 4.67 -8.51 2.15 -56.02 -13.00 Vertical
4805.73 -57.75 5.11 -9.35 2.15 -55.66 -13.00 Horizontal
5754.60 | -60.51 5.69 -10.10 2.15 -58.25 -13.00 Horizontal
6833.75 | -59.02 6.18 -10.93 2.15 -56.42 -13.00 Horizontal
7361.50 | -59.20 6.45 -11.32 2.15 -56.48 -13.00 Horizontal
GSM Mode Channel 251/848.8MHz
Frequency | Puea Path Antenna | Correction Peak Limit o
(MHz) | (dBm) | Loss(dB) | Gain(dBi) | (dB) | ERP(dBm) | (dm> | ©olanzation
1697.20 | -59.90 2.95 -5.23 2.15 -59.77 -13.00 Vertical
3571.60 -54.94 4.35 -7.99 2.15 -563.45 -13.00 Vertical
4422.60 | -59.94 4.82 -8.75 2.15 -58.16 -13.00 Vertical
5463.68 | -62.38 5.44 -9.98 2.15 -59.99 -13.00 Horizontal
6712.62 | -59.63 6.08 -10.81 2.15 -57.05 -13.00 Horizontal
8090.56 | -59.25 6.98 -11.95 2.15 -56.43 -13.00 Horizontal
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GSM Mode Channel 512/1850.2MHz

Frequency Pyea Poi Ga Peak EIRP Limit Polarity
(MHz) (dBm) (dB) (dBi) (dBm) (dBm)
3272.83 -58.22 417 -7.35 -55.04 -13.00 Horizontal
4860.72 -57.93 5.10 -9.45 -53.58 -13.00 Vertical
7025.14 -60.55 6.40 -11.12 -55.83 -13.00 Vertical
10096.92 -58.12 8.22 -12.42 -53.92 -13.00 Horizontal
12023.66 -55.21 8.88 -12.51 -51.58 -13.00 Vertical
13798.84 -52.82 9.15 -13.92 -48.05 -13.00 Horizontal
GSM Mode Channel 661/1880.0MHz
Frequency Puyea Poi Ga. Peak EIRP Limit Polarity
(MHz) (dBm) (dB) (dBi) (dBm) (dBm)
3894.91 -59.01 451 -8.37 -55.15 -13.00 Vertical
5639.99 -51.89 5.45 -10.06 -47.28 -13.00 Horizontal
7365.59 -58.72 6.43 -11.32 -53.83 -13.00 Vertical
10506.68 -57.34 8.06 -12.50 -52.90 -13.00 Vertical
13592.26 -51.69 9.21 -13.84 -47.06 -13.00 Vertical
14795.49 -51.21 9.70 -13.54 -47.37 -13.00 Horizontal
GSM Mode Channel 810/1909.8MHz
Frequency Puyea Poi Ga. Peak EIRP Limit Polarity
(MHz) (dBm) (dB) (dBi) (dBm) (dBm)
3313.23 -56.15 4.15 -7.45 -52.85 -13.00 Vertical
4527.11 -60.75 4.96 -8.85 -56.86 -13.00 Horizontal
5729.45 -51.18 5.55 -10.09 -46.64 -13.00 Horizontal
7291.58 -58.95 6.53 -11.27 -54.21 -13.00 Vertical
8752.78 -59.23 7.27 -12.40 -54.10 -13.00 Vertical
9772.81 -58.94 7.77 -12.49 -54.22 -13.00 Horizontal

Note: Expanded measurement uncertainty for this test item is U = 4.2 dB, k = 2.
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A.3 CONDUCTED EMISSION

Reference
FCC: CFR Part 15.107/207.

The measurement procedure in ANSI C63.4-2009 is used. Conducted Emission is measured with
travel charger. The EUT is working under GSM 850/1900MHz traffic mode which is the worst case
of conducted emission measurement.

For test layout photo, please refer to Pic.2 in Annex B.

A.3.1Limit
Frequency of Emission Conducted Limit (dBuV)
(MHz) Quasi -Peak Average
0.15-0.5 66 to 56* 56 to 46*
05-5 56 46
5-30 60 50

* Decreases with logarithm of the frequency

A.3.2 Measurement result
GSM 850MHz

FioiZ Clas=.B “Waltage on hainz OF

FECC ClazsB Yaltage aon hdains AL

Level in dByY

Ll S S T D T R A O ) I ) I T 7 B
(I e s o

ga
3

150k 200 400500 2001 2 3M 4M SM B 2 10m 20m Z0mM
Freguency in HZ

IF bandwidth 9 kHz

Note: The graphic result above is the maximum of the measurements for both phase line and neutral
line.
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Final Result 1

Frequency QuasiPeak PE Line Corr. Margin Limit
(MHz) (dBpv) (dB) (dB) (dBuv)
0.969000 41.9 GND L1 9.7 14.1 56.0
1.315500 41.8 GND L1 9.7 14.2 56.0
1.428000 42.2 GND L1 9.7 13.8 56.0
1.540500 40.8 GND L1 9.7 15.2 56.0
1.581000 42.0 GND L1 9.7 14.0 56.0
1.936500 41.8 GND L1 9.7 14.2 56.0
Final Result 2
Frequency Average . Corr. Margin Limit
PE Line
(MHz) (dBpv) (dB) (dB) (dBpv)
0.568500 34.6 GND L1 9.8 114 46.0
0.852000 32.6 GND L1 9.8 13.4 46.0
1.018500 33.0 GND L1 9.7 13.0 46.0
1.302000 329 GND L1 9.7 13.1 46.0
1.428000 30.7 GND L1 9.7 15.3 46.0
1.477500 32.3 GND L1 9.7 13.7 46.0

PCS 1900MHz

FiLC Cla=s=sH Waltage on Mainz OF

FLC ClassB vWoltage on hains AW

e

Level in dByY

= = R W W s & ®mm
+*

-1
150k 300 400500 S001M ZM 3M AN SM B 8 T0M 20M  30M
Freguency in HZ

IF bandwidth 9 kHz

Note: The graphic result above is the maximum of the measurements for both phase line and neutral
line.
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Frequency QuasiPeak PE Line Corr. Margin Limit
(MHz) (dBpv) (dB) (dB) (dBuv)
0.955500 41.0 GND L1 9.7 15.0 56.0
1.365000 44.9 GND L1 9.7 111 56.0
1.477500 43.7 GND L1 9.7 12.3 56.0
1.572000 41.7 GND N 9.7 143 56.0
1.707000 40.7 GND L1 9.7 153 56.0
1.873500 42.0 GND L1 9.7 14.0 56.0
Final Result 2
Frequency Average . Corr. Margin Limit
PE Line
(MHz) (dBpv) (dB) (dB) (dBpv)
0.568500 32.0 GND L1 9.8 14.0 46.0
1.018500 30.7 GND L1 9.7 15.3 46.0
1.068000 33.1 GND L1 9.7 12.9 46.0
1.351500 334 GND L1 9.7 12.6 46.0
1.477500 31.5 GND L1 9.7 145 46.0
1.873500 29.6 GND L1 9.7 16.4 46.0

Note: The maximum value of expanded measurement uncertainty for this test item is U = 2.9 dB, k=2.



T M r‘ N0.114745356-EMCO01
/o~ Page 23 of 95

A.4 FREQUENCY STABILITY

Reference
FCC: CFR Part 2.1055, 22.355, 24.235.

A.4.1 Method of Measurement

In order to measure the carrier frequency under the condition of AFC lock, it is necessary to make

measurements with the EUT in a “call mode”. This is accomplished with the use of R&S CMU200

DIGITAL RADIO COMMUNICATION TESTER.

1. Measure the carrier frequency at room temperature.

2. Subject the EUT to overnight soak at -30°C.

3. With the EUT, powered via nominal voltage, connected to the CMU200 and in a simulated call
on channel 661 for PCS 1900, channel 190 for GSM850 measure the carrier frequency. These
measurements should be made within 2 minutes of Powering up the EUT, to prevent
significant self-warming.

4. Repeat the above measurements at 10°C increments from -30°C to +50°C. Allow at least 1.5
hours at each temperature, unpowered, before making measurements.

5. Re-measure carrier frequency at room temperature with nominal voltage. Vary supply voltage
from minimum voltage to maximum voltage, in 0.1Volt increments re-measuring carrier
frequency at each voltage. Pause at nominal voltage for 1.5 hours unpowered, to allow any
self-heating to stabilize, before continuing.

6. Subject the EUT to overnight soak at +50C.

7. With the EUT, powered via nominal voltage, connected to the CMU200 and in a simulated call
on the centre channel, measure the carrier frequency. These measurements should be made
within 2 minutes of Powering up the EUT, to prevent significant self-warming.

8. Repeat the above measurements at 10 ‘C increments from +50°C to -30°C. Allow at least 1.5
hours at each temperature, unpowered, before making measurements.

9. Atall temperature levels hold the temperature to +/- 0.5°C during the measurement procedure.

A.4.2 Measurement Limit

According to the JTC standard the frequency stability of the carrier shall be accurate to within 0.1
ppm of the received frequency from the base station. This accuracy is sufficient to meet Sec.
24.235, Frequency Stability. The frequency stability shall be sufficient to ensure that the
fundamental emission stays within the authorized frequency block. As this transceiver is
considered "Hand carried, battery powered equipment” Section 2.1055(d) (2) applies. This
requires that the lower voltage for frequency stability testing be specified by the manufacturer. This
transceiver is specified to operate with an input voltage of between 3.6VDC and 4.2VDC, with a
nominal voltage of 4.2VDC. Operation above or below these voltage limits is prohibited by
transceiver software in order to prevent improper operation as well as to protect components from
overstress. These voltages represent a tolerance from -5.4% to 10.8%. For the purposes of
measuring frequency stability these voltage limits are to be used.
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A.4.3 Measurement results

GSM 850
Room Temperature: 24 °C
Frequency Error vs Voltage
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Voltage(V) Frequency error(Hz) Frequency error(ppm)
3.6 -11 0.013
4.2 -12 0.014
4.2 -11 0.013

Frequency Error vs Temperature

temperature(C)

Frequency error(Hz)

Frequency error(ppm)

-30 -15 0.018
-20 -7 0.008
-10 -7 0.008

0 -7 0.009
10 -7 0.009
20 18 0.021
30 -8 0.009
40 -12 0.015
50 -10 0.012

Expanded measurement uncertainty for this test item is 10 Hz, k=2
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PCS 1900
Room Temperature: 24°C
Frequency Error vs Voltage
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Voltage(V) Frequency error(Hz) Frequency error(ppm)
3.6 -26 -0.014
4.2 -24 -0.013
4.2 -27 -0.015

Frequency Error vs Temperature

temperature(C)

Frequency error(Hz)

Frequency error(ppm)

-30 -22 0.011
-20 -20 0.011
-10 -23 0.012
0 -21 0.011
10 -26 0.014
20 -23 0.012
30 -38 0.020
40 -20 0.011
50 -8 0.004

Expanded measurement uncertainty for this test item is 10 Hz, k = 2.
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A.5 OCCUPIED BANDWIDTH

Reference
FCC: CFR Part 2.1049(h)(i).

A.5.1 Occupied Bandwidth Results

Occupied bandwidth measurements are only provided for selected frequencies in order to reduce
the amount of submitted data. Data were taken at the extreme and mid frequencies of the US
Cellular/PCS frequency bands. The table below lists the measured 99% BW. Spectrum analyzer
plots are included on the following pages.

Measurement Parameters:
RBW =5 kHz, VBW = 20 kHz

GSM 850(99% BW) per FCC rules

Frequency(MHz) Occupied Bandwidth (99% BW)( kHz)
824.2 245,994
836.6 244.391
848.8 248.397

Expanded measurement uncertainty for this test item is 1.1 kHz, k=2.

GSM 850
Channel 128-Occupied Bandwidth (99% BW)
® “RBN 5 kHz Marker 1 [T1 ]
“VBN 20 kHz 27.66 dBr
Ref 30 dBm Attt 35 d% SAT 20 ms 824171955128 MHz
= ArVMJWWﬂFJ“”VuL"\JV\\Jf\\ gﬁxﬁfi-i?f%ii;4'k*2 -
Foo W"A W - 1 (alazid| A
MJ/ W kii:% )
C o o
[m-4C

—7C
Center 824.2 MHz 50 kHz/ Span 500 kHz

Date: 25.SEP.2013 15:17:04
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Channel 190-Occupied Bandwidth (99% BW)

® “RBN 5 kHz Marker 1 [T1 ]
“ VBN 20 kHz 28.52 dBr
Ref 30 dBm Att 35 dB 1SNT 20 ms 836.612019231 MHz
T 0B\244.39102%641 kHz
WMM»\/‘\ Terp |1 [T1 0B
oo WA L, 1% 57 der [N
W, T2 g6.479006410 Mz
s - jﬁl"* o |2 [T o
| N - by
/" \sgas.mnae MHz

Ml I\ o

LS NI

L Ty

!
g

:

—7C
Center 836.6 MHz 80 kHz/ Span 500 kHz

Date: 25.SEP.2013 15:17:36

Channel 251-Occupied Bandwidth (99% BW)

® SRBN 5 Kz varker 1 [T1 ]
“ VBN 20 kHz 27.09 dBr
Ref 30 dBm Att 35 dB SANT 20 ms 848.816025641 MHz

i< o} -
ﬂﬂrrkﬂhfjjw&wmﬁw\hukdvmﬂ Tenp |1 [T1 OoBN]
oo hA Py
v A 848678206128 Mz
o - j’w L\)WpTZ 2 [T oswg
\qe) 10 51 ape

!
g

:

—7C
Center 848.8 MHz 80 kHz/ Span 500 kHz

Date: 25.SEP.2013 15:18:09
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GPRS 850(99% BW) per FCC rules
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Frequency(MHz) Occupied Bandwidth (99% BW)( kHz)
824.2 244,391
836.6 243.590
848.8 244.391

Expanded measurement uncertainty for this test item is 1.1 kHz, k=2

BXT

GPRS 850
Channel 128-Occupied Bandwidth (99% BW)
® “RBN 5 kHz Marker 1 [T1 ]
“VBN 20 kHz 27.76 dBr
Ref 30 dBm Att 35 dB qNT 20 ms 824221634615 MHz
x F\N\/M\/\\‘\%J\,\J\m %ﬁzﬁ-a[%oéﬁl .
Lo Ly 1 car [N
f}ﬂju T2 824078205128 Mz
W - enp (2 [T1 OBV
1 I T
/’N “"8?4_3259(154 MHz
c w/r/ \ ToF
F—2C
—3C
[ -AC
~—8C
-ac
—7C
Center 824.2 MHz 50 kHz/ Span 500 kHz

Date: 25.SEP.2013 16:11:16
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Channel 190-Occupied Bandwidth (99% BW)

® SRBN 5 Kz varker 1 [T1 ]
Y VBN 20 kiHz 28.23 dBr
Ref 30 dBm Att 35d8 |, SNT 20ms 836501987179 Mz
T MM 0BIN243.589748590 kHz

Temp |1 [T1 OBW]

oo .M:IW M\\A".‘I\ 12 66 den [N

e W &36.479006410 Mz

- \‘\%@m 2 [T o
nu =0 F1c 1P 44 Ry
/\/"[ "‘39612259(154 M-z

L Y

Wﬂ (! l\/\[\"\/w

!
g

:

—7C
Center 836.6 MHz 80 kHz/ Span 500 kHz

Date: 25.SEP.2013 16:11:48

Channel 251-Occupied Bandwidth (99% BW)

® “RBN 5 Kz varker 1 [T1 ]
“ VBN 20 kHz 26.91 dBr
Ref 30 dBm Att 35 dB SAT 20 ms 848.779967949 Mz
x WW 0B\244.391026641 kiHz
Temp |1 [T1 OBW]
| J\W MWU 12 69 den |IN
- W ] 1o 848-678206128 Mz
e - dy&ﬂ“ emp |2 [T1 Opw]
\qe) L 1c 10 74 b
ToF
L /f/f L\
;;:yU\JN W \A“ wamﬁuu
= BXT
feac]
=<
L ac
--5C
-ec
—7C

Center 848.8 MHz 80 kHz/ Span 500 kHz

Date: 25.SEP.2013 16:12:20
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EGPRS 850(99% BW) per FCC rules

Frequency(MHz) Occupied Bandwidth (99% BW)( kHz)
824.2 245,994
836.6 246.795
848.8 248.397

Expanded measurement uncertainty for this test item is 1.1 kHz, k=2

EGPRS 850
Channel 128-Occupied Bandwidth (99% BW)
® “RBN 5 kHz Marker 1 [T1 ]
VBN 20 kHz 22.26 dBr
Ref 30 dBm Att 35 dB SAT 20 ms 824203205128 MHz
<} OB\245.993589744 kHz
L Terp|1 [T1 oBW]
Lo 'JW(\VA'N\ LW‘VA\)\ 12 _cien [N
824_077408346 MHz
5 il "N el EE

h‘éffJ‘ﬂL A //f(/J NM\M\ PPN

V IENE
L \th o
.
.
.

Date: 25.SEP.2013 16:38:40
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Channel 190-Occupied Bandwidth (99% BW)

® SRBN 5 Kz varker 1 [T1 ]
“ VBN 20 kiHz 22.24 dBr
Ref 30 dBm Att 35 B SNT 20 ms 836.570352564 MHz
T OB\246.794871 795 kiz
11. Tenp |1 [T1 OBW]
TRy PN 2 dar| N
2 rdepiry A
w}ﬂ/u/\"w v U % 836.475801282 Mz
W - Tenp |2 [T1 OBW]
= T1 /] | 24

L R D
PR i
J \

L=2C A \‘ EXT
W
~—3C
--ac
~—8C
[-—6c
—7C
Center 836.6 VHz 50 kHz/ Span 500 kHz
Date: 25.SEP.2013 16:39:12
Channel 251-Occupied Bandwidth (99% BW)
® “RBN 5 kHz Marker 1 [T1 ]
“VBN 20 kHz 21.54 dBr
Ref 30 dBn Att 35 dB SANT 20 ms 848.823237179 MHz
x OB\248.39743$897 kHz
1 Temp |1 [T1 OBV]
L [ T ¥ 13 o [N
x T \WVNWPKIHLU 848.676602564 MHz
o - R e i S

e =
848.925000000 MHz
" ToF

B

a8
F-ac
—c
I--&C
F-ec
-

Center 848.8 MHz 80 kHz/ Span 500 kHz

Date: 25.SEP.2013 16:39:44
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PCS 1900(99% BW) per FCC rules

Frequency(MHz) Occupied Bandwidth (99% BW)( kHz)
1850.2 243.590
1880.0 242.788
1909.8 245.192

Expanded measurement uncertainty for this test item is 1.1 kHz, k=2

PCS 1900
Channel 512-Occupied Bandwidth (99% BW)
® “RBN 5 kHz Marker 1 [T1 ]
VBN 20 kHz 23.85 dBr
Ref 30 dBm Att 35 dB SAT 20 ms 1.850268910 GHz
= 1 OB\243.589748590 kHz
o o SR ﬂ e OEM’&Q e [N

I 2C Sw U
M V‘v\M\ 1.850079006 GHz
W - 2 O
o | AV ke o S
M/J \\kl_mms GHz
ToF

20 o

Koo EXT
o]
F-ac
L
--5c
-&c

—7C
Center 1.8502 GHz 50 kHz/ Span 500 kHz

Date: 25.SEP.2013 15:36:44
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Channel 661-Occupied Bandwidth (99% BW)

<§§> “RBN 5 Kz Varker 1 [T1 ]
“ VBN 20 kHz 24.04 dBr
Ref 30 dBm Att 35 dB SWT 20 ms 1.880024038 GHz
x 1 O0BN242.788461539 kHz

Temp |1 [T1 OBW]
n-\.w""\'\'“l\Mﬂ’\AAﬁ 11 o | N

= Mv ~ N N"u 1.879878205 Gz
’ J&ﬂp 2 [T1 o]

M= .

§ S
)
|l W

[ —2C EXT
B
e
F—ac
-—&C
[-—6c
-
Center 1.88 GHz 50 kHz/ Span 500 kHz
Date: 25.SEP.2013 15:37:16
Channel 810-Occupied Bandwidth (99% BW)
® “RBN 5 kHz Marker 1 [T1 ]
“ VBN 20 kiHz 24.98 dBr
Ref 30 dBm Att 35 B SAT 20 ms 1.909780769 GHz
= 1 OB\245 192301692 kiHz
Temp |1 [T1 OBW]
- -hxvnﬁ/{\“) Ak 1 10 13 B |IN
o [N/lfu v W\/ 1.900676603 GHz
o | T A e o ¢ O
1909921795 Gz
Fc W o
Wf/ \\w
) .
B
e
F—ac
-—&C
[-—6c
-
Center 1.9098 GHz 50 kHz/ Span 500 kHz

Date: 25.SEP.2013 15:37:48
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GPRS 1900(99% BW) per FCC rules

Frequency(MHz) Occupied Bandwidth (99% BW)( kHz)
1850.2 244.391
1880.0 243.590
1909.8 246.795

Expanded measurement uncertainty for this test item is 1.1 kHz, k=2

GPRS 1900
Channel 512-Occupied Bandwidth 99% BW)
® “RBN 5 ld'-:;z Marker 1 [T1 ]
- 24. B
Ref 30 dBm Att 35 dB gz¥ ggns 1.&3IZH£;§ gHz
<ol h 0B\244.39102%5641 kHz
Tenp |1 [T1 OBW]
- Wb A P LU W\«.\r —_przcam
= P N T T

Fac =
1.850322596 GHz
ToF

L/ \

Yoo EXT
o]
F-ac
L
--5c
-&c

—7C
Center 1.8502 GHz 50 kHz/ Span 500 kHz

Date: 25.SEP.2013 16:17:57
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Channel 661-Occupied Bandwidth (99% BW)

<§§> SRBN 5 Kz varker 1 [T1 ]
“ VBN 20 kHz 24.27 dBr
Ref 30 dBm Att 35 B SWT 20 ms 1.879985577 GHz
x 1 0BIN243.589748590 kHz

AJVJK Tenp |1 [T1 OBN]

oo A, M M p o0 dar| N
v‘l w v v

“/,NJ U”V\Wu, 1.879878205 GHz

o - 2 [T1 oBw]
[0 T AREAS o e

F1c
NNJVI 1.88012]795 GHz
TOF
L W\\

o <t
B
e
F—ac
-—&C
[-—6c
-
Center 1.88 GHz 50 kHz/ Span 500 kHz
Date: 25.SEP.2013 16:18:29
Channel 810-Occupied Bandwidth (99% BW)
® “RBN 5 kHz Marker 1 [T1 ]
“ VBN 20 kiHz 24.37 dBr
Ref 30 dBm Att 35 B SAT 20 ms 1909781571 Gz
T 1 OB\246.794871 795 kiz
Temp |1 [T1 OBW]
L nmJKwV”V%bﬂ 5 28 oo [N
o /{wh!bﬂ “W\w‘ww 1.90967¢205 GHz
M T o
1909925000 GHz
TOF
L \W1
L ac \FJV \AWt}
4f£ff\ﬂ Bt
B
e
F—ac
-—&C
[-—6c
-

Certer 1.9098 GHz 80 kHz/ Span 500 kHz

Date: 25.SEP.2013 16:19:01
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EGPRS 1900(99% BW) per FCC rules

Frequency(MHz) Occupied Bandwidth (99% BW)( kHz)
1850.2 243.590
1880.0 243.590
1909.8 244.391

Expanded measurement uncertainty for this test item is 1.1 kHz, k=2

EGPRS 1900
Channel 512-Occupied Bandwidth (99% BW)
® “RBN 5 kHz Marker 1 [T1 ]
VBN 20 kHz 19.29 dBr
Ref 30 dBm Att 35 dB SAT 20 ms 1.850200000 GHz
<} 0B\243.589743590 kHz
| L Temp |1 [T1 OBW] J
% AMWW\M\M Terp ;8;20&% ij

Lo \ .
a 02 |1.8s0%0p506 Gz
ToF
C
—ac /\/‘/ \\
i

Raens A -

Center 1.8502 GHz 50 kHz/ Span 500 kHz

Date: 25.SEP.2013 16:47:28
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Channel 661-Occupied Bandwidth (99% BW)

® SRBN 5 Kz varker 1 [T1 ]
SVBW 20 Kz 19.69 dar
Ref 30 dBm Att 3B B SWT 20 ms 1.880015224 GHz
= 0BI243 589743590 Kriz

1 Temp |1 [T1 OBW]

- ¥ 56 dar| N

1.879879006 GHz

£ Tenp |2 [T1 OBW]
v | " .

v =
T 42 |1.88012p506 GHz
TOF

J i

L A

wmﬂ S Rt EXT
M B
—3C
F-ac
m-5C
[-—6c
—7C
Center 1.88 GHz 50 kHz/ Span 500 kHz
Date: 25.SEP.2013 16:48:00
Channel 810-Occupied Bandwidth (99% BW)
<§§> “RBN 5 kHz Marker 1 [T1 ]
“ VBN 20 kHz 19.03 dBr
Ref 30 dBm Att 35 dB SANT 20 ms 1.909800801 GHz
x 0BN244.39102%641 kHz
Temp |1 [T1 OBW]
L M 4 97 cen [N
1.909678205 GHz
- M”W W\\M Terp|2 [T1 o
| b 21 e
\'4 Jj
1.90992P596 GHz
TOF

- " \
Iy

L y

Sk A

g

:

—7C
Certer 1.9098 GHz 80 kHz/ Span 500 kHz

Date: 25.SEP.2013 16:48:32
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A.6 EMISSION BANDWIDTH

Reference
FCC: CFR Part 22.917(b), 24.238(b).

A.6.1Emission Bandwidth Results

Emission bandwidth measurements are only provided for selected frequencies in order to reduce
the amount of submitted data. Data were taken at the extreme and mid frequencies of the
PCS1900 band and GSM850 band. Table below lists the measured 100% BW. Spectrum analyzer
plots are included on the following pages.

Measurement Parameters:
RBW =5 kHz, VBW = 20 kHz

GSM 850(100% BW)

Frequency(MHz) Occupied Bandwidth (100% BW)( kHz)
824.2 306.090
836.6 306.090
848.8 307.692

Expanded measurement uncertainty for this test item is 1.1 kHz, k=2

GSM 850
Channel 128-Occupied Bandwidth (100% BW)
® “RBN 5 kHz Marker 1 [T1 ]
VBN 20 kHz 28.43 dBr
Ref 30 dBm Att 35 dB 1 SAT 20 ms 824206410256 MHz
- I o N R
= WMW WJLM‘\A 824.04695{128 ‘V:/ﬁ; -
|, id Mol T
/W \% -3530441872 MHz

Date: 25.SEP.2013 15:18:42
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Channel 190-Occupied Bandwidth (100% BW)

® “RBN 5 kHz Marker 1 [T1 ]
Y VBN 20 kiHz 27.84 den
Ref 30 dBm Att 3B B SNT 20 ms 836.667307692 Mz
OB\3J6.089743590 kHz
= WWM\"‘W\/\/\‘\R Tenp|1 [TL o]
oo ™ Sye=d| Al
L ) &36.44855[692 Mz
1 ol /’N erp|2 [T1 opw]
o= | 25
fo &%56275464’7436 MHz
B ; "y o
I e
L o o
B
F-ac
-—ac
e
[-—6c
-
Center 836.6 Mz 50 kiHz/ Span 500 Kz
Date: 25.SEP.2013 15:19:14
Channel 251-Occupied Bandwidth (100% BW)
® “RBN 5 kHz Marker 1 [T1 ]
Y VBN 20 kiHz 28.21 dar
Ref 30 dBm Att 3B B SNT 20 ms 848.867307692 Mz
OB\3(}7-692307692 kHz
x WM WJU\AJ‘L*'/K Temp |1 [T1 OBW]
429 dor [N

oo yil
ri 848.64615B846 Mz
= e RGN
Fc o
I \

T e

&
g

:

—7
Center 848.8 MHz 80 kHz/ Span 500 kHz

Date: 25.SEP.2013 15:19:46
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GPRS 850(100% BW)

Frequency(MHz) Occupied Bandwidth (100% BW)( kHz)
824.2 306.891
836.6 307.692
848.8 304.487

Expanded measurement uncertainty for this test item is 1.1 kHz, k=2

GPRS 850
Channel 128-Occupied Bandwidth (100% BW)
® “RBN 5 kHz Marker 1 [T1 ]
VBN 20 kHz 28.21 dBr
Ref 30 dBm ALt 35!:B1 SNT 20 ms 824.179967949 MHz
: i e s i
= g & ool o]
= Nl Mhegrlmda
[ T}N \‘\& .3530442_37; uV\/II-JizI

Date: 25.SEP.2013 16:12:54
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Channel 190-Occupied Bandwidth (100% BW)

® SRBN 5 Kz varker 1 [T1 ]
Y VBN 20 kiHz 27.00 der
Ref 30 dBm Att 35 B SAT 20 ms 836.581570513 Mz
= T OB\3(}7-692307692 kHz
WMW% Terp|1 [TL o]
oo UA o5 dar| N
s LW"\/(I\ 836.446955128 Mz
W - emp (2 [T1 oBN]
V= n/ﬂu& 05 By

L F i i
LS N

;A_;(?‘,w »/“; WJW\,—\”

&
g

:

—7C
Center 836.6 MHz 80 kHz/ Span 500 kHz

Date: 25.SEP.2013 16:13:26

Channel 251-Occupied Bandwidth (100% BW)

<§§> “RBN 5 kHz Marker 1 [T1 ]
“ VBN 20 kiHz 27.39 dBr
Ref 30 dBm Att 35 B SWT 20 ms 848.799198718 Mz
T W OB\B(D4 487179487 kiHz
M W\WI\W,\ Terp |1 [T1 o
48 den [N

— /Jﬂw’ iz 848.648551692 Mz
MR e G T
] g -

et )

!
g

:

—7C
Center 848.8 MHz 80 kHz/ Span 500 kHz

Date: 25.SEP.2013 16:13:58
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EGPRS 850(100%)

Frequency(MHz) Occupied Bandwidth (100% BW)( kHz)
824.2 301.282
836.6 300.481
848.8 302.083

Expanded measurement uncertainty for this test item is 1.1 kHz, k=2

EGPRS 850
Channel 128-Occupied Bandwidth (100% BW)
® “RBN 5 kHz Marker 1 [T1 ]
VBN 20 kHz 22.32 dBr
Ref 30 dBm Att 35 dB SAT 20 ms 824243269231 MHz
x OBN3(1.28205]1282 kHz
A\..anl eyt m ?Wr! car [N

I 2C WG
A Kk 824.04855[602 Mz
s - Terp|2 [T1 o]
o | N L 26 e
824.349839744 \Hz
4 ToF
c >

W N

i W

Date: 25.SEP.2013 16:40:18
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Channel 190-Occupied Bandwidth (100% BW)

® “RBN 5 Kz varker 1 [T1 ]
Y VBN 20 kiHz 23.23 der
Ref 30 dBm Att 3B B SWT 20 ms 836.624839744 Mz
= N 0B\3J0-480769231 kHz

,/T Temp |1 [T1 OBW]

oo AVAUAU\A‘_ 12 -2 57 cer |

U‘JJ\U“‘” v V\‘\/“AM &36.450160256 Mz

W - Tenp |2 [T1 OBW]
V= A/ A _4 1R

L
=
<
§ 2

Date: 25.SEP.2013 16:40:50

Channel 251-Occupied Bandwidth (100% BW)

® SRBN 5 Kz varker 1 [T1 ]
“VBN 20 Kz 22.88 dbr
Ref 30 dBm At 35 B ST 20 ms 848_761538462 M-z
= N B2 08333R333 Kz
R Temp |1 [T1 OBW]
B A A — 27 cer [N
= POk R 848_648551692 Mz
W - ,MI‘NVW Terp|2 [T1 o]
v | 1 A
848950641026 M-z
I Jr2 ToF
L \.\‘
- / \\
L .A[“W\WA“ JLUEYV
B
=
L e
--5C
[-—6c
-

Center 848.8 MHz 80 kHz/ Span 500 kHz

Date: 25.SEP.2013 16:41:22
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PCS 1900(100% BW)

Frequency(MHz) Occupied Bandwidth (100% BW)( kHz)
1850.2 307.692
1880.0 306.090
1909.8 306.891

Expanded measurement uncertainty for this test item is 1.1 kHz, k=2

PCS 1900
Channel 512-Occupied Bandwidth (100% BW)
® “RBN 5 kHz Marker 1 [T1 ]
VBN 20 kHz 24.89 dBr
Ref 30 dBm Att 35 dB SAT 20 ms 1.850268109 GHz
<} 1 OB\V3(7 .692301692 kHz
oo i AWW\M M’ﬂ eyt m ?E(N\Clm car [N
= s I T o

F1c
1.850853045 Gz
il e F

2 i,

BXT

—7C
Center 1.8502 GHz 50 kHz/ Span 500 kHz

Date: 25.SEP.2013 15:38:21
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Channel 661-Occupied Bandwidth (100% BW)

® “RBN 5 Kz Varker 1 [T1 ]
“ VBN 20 kHz 23.92 dBr
Ref 30 dBm Att 35 dB SANT 20 ms 1.880065705 GHz
<o} 1 OBA3(6-089748590 kHz
Temp |1 [T1 OBW]
rNJ\A/’VWVA h -0 60 chn | N

= U./\IVNJ WL"\ 1.879846955 GHz
AERg 2 [T1 0B

=
fost /] heny P 56 e

. R
5,
P R

&
g

:

—7C
Center 1.88 GHz 80 kHz/ Span 500 kHz

Date: 25.SEP.2013 15:38:54

Channel 810-Occupied Bandwidth (100% BW)

® SRBN 5 Kz varker 1 [T1 ]
“ VBN 20 kHz 24.23 dBr
Ref 30 dBm Att 35 dB SANT 20 ms 1.909868910 GHz
i< o} OBAN3(6-89102%641 kHz

Temp |1 [T1 OBW]
A '\LJ\'A/\\'JWA

1
= ; w\ﬂ 1.909646154 GHz ‘
’ W \‘W\,w 2 [T o

L Wy Ma=® .

L 1c .
;@/ﬂ \’\‘\ 1.909953045 GHz
=
TOF

EXT

B
r—3C
F_ac
--5C
—6c
—7C

Certer 1.9098 GHz 80 kHz/ Span 500 kHz

Date: 25.SEP.2013 15:39:26
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GPRS 1900(100%)

Frequency(MHz) Occupied Bandwidth (100% BW)( kHz)
1850.2 304.487
1880.0 305.288
1909.8 303.686

Expanded measurement uncertainty for this test item is 1.1 kHz, k=2

GPRS 1900
Channel 512-Occupied Bandwidth (100% BW)
® “RBN 5 kHz Marker 1 [T1 ]
VBN 20 kHz 23.88 dBr
Ref 30 dBm Att 35 dB SAT 20 ms 1.850183173 GHz
<ol 1 OB\V3(4 487179487 KHz
AN /"ﬂ,\w"w\/”'\n m e ?E(SV\CIM cer [N

F2c f i
vaﬂfu \MMWMAV 1.850041756 GHz
Aee f"/L \xTeTDZ [T oBv]

(1 ¥
= o

F1c —40—€lBr
1.85085244 GHz
Ny 2 ToF

1/ L

BXT

Center 1.8502 GHz 50 kHz/ Span 500 kHz

Date: 25.SEP.2013 16:19:35
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Channel 661-Occupied Bandwidth (100% BW)

® “RBN 5 Kz varker 1 [T1 ]
“VBN 20 kHz 23.49 dBr
Ref 30 dBm Att 35 dB SANT 20 ms 1.879979968 GHz

T 1 (JM.WU‘“ OBN3(5. 288461539 KHz
Temp |1 [T1 OBW]
oo A a /\ﬁ\'\' A az_der [N
\/',\/\/W WN 1.879841756 GHz
1 8 J\M WTem 2 [T1 oBw]

= 29
1.880153045 Gz
T b o

&
g

:

Date: 25.SEP.2013 16:20:07

Channel 810-Occupied Bandwidth (100% BW)

® SRBN 5 Kz varker 1 [T1 ]
“VBN 20 kHz 24_.16 dBr
Ref 30 dBm Att 35 dB SANT 20 ms 1.909771154 GHz
<o} 1 OBN3()3-685897436 kHz

Temp |1 [T1 OBW]
- \ ALnN“/\\/"MM\'I\« " — o6 cen |N
wr/\/\]]"l N\l\“\f 1.909649558 GHz
- W _Tew|2 [rL o

[ ]
= v e

] e
! A, |

&
g

:

—7
Certer 1.9098 GHz 80 kHz/ Span 500 kHz

Date: 25.SEP.2013 16:20:39
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EGPRS 1900(100% BW)

Frequency(MHz) Occupied Bandwidth (100% BW)( kHz)
1850.2 303.686
1880.0 299.679
1909.8 298.878

Expanded measurement uncertainty for this test item is 1.1 kHz, k=2

EGPRS 1900
Channel 512-Occupied Bandwidth (100% BW)
® “RBN 5 kHz Marker 1 [T1 ]
“VBN 20 kHz 18.71 dBr
Ref 30 dBm Att 35 dB SAT 20 ms 1.850179167 GHz
<} OBMV3()3.685897436 kHz
L 1 eyt m ?mm e [N
ﬁ MWMMR . ;m;\éﬁ :

| o | _
1.85085)442 GHz

c T =
Tzv\\

] vfﬂf g
-

Center 1.8502 GHz 50 kHz/ Span 500 kHz

Date: 25.SEP.2013 16:49:05
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Channel 661-Occupied Bandwidth (100% BW)

® SRBN 5 Kz varker 1 [T1 ]
“ VBN 20 kiHz 19.07 dBr
Ref 30 dBm Att 35 B SAT 20 ms 1.879987981 GHz
T OB\299 679481180 kiz

Temp |1 [T1 OBW]

| 1 5 49 dar [N

- R
= o8 aBr

e I} M W‘\Mﬁl_mamw -
f I\

N A\,

AT Wm AW

g

:

-
Center 1.88 GHz 50 kHz/ Span 500 kHz

Date: 25.SEP.2013 16:49:37

Channel 810-Occupied Bandwidth (100% BW)

® SRBN 5 Kz varker 1 [T1 ]
“ VBN 20 kHz 21.20 dBr
Ref 30 dBm Att 35 dB SANT 20 ms 1.909806410 GHz

Fill
;

Temp |1 [T1 OBW]

4 o1 cer [N
L 1c y )
i 1.90995(641 GHz
ToF

<ol OBI\298.878205128 kHz
1.909651763 GHz
w Tenp |2 [T1 OBW]
-
e ;ﬁ \

;
=
=

:

Z
g 3

-
Center 1.9098 GHz 50 kHz/ Span 500 kHz

Date: 25.SEP.2013 16:50:10
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A.7 BAND EDGE COMPLIANCE

Reference
FCC: CFR Part 22.917(b), 24.238(b).

A.7.1 Measurement limit

On any frequency outside frequency band of the US Cellular/PCS spectrum, the power of any
emission shall be attenuated below the transmitter power (P, in Watts) by at least 43+10Log (P)
dB. For all power levels +30 dBm to O dBm, this becomes a constant specification limit of -13 dBm.

A.7.2 Measurement result

GSM 850
LOW BAND EDGE BLOCK-A (GSM850)-Channel 128
® “RBN 5 KHz Marker 1 [T1 ]
“VBN 10 Kz ~14.43 cBr
Ref 25 dBm “ALE 20 aB » SNT 300 ms 823998397436 M-z
Foc 1 IIJ
N
[1 ABI ’W
[\l
2254 L |
i f -
= MII B
WWMW

Center 824 MHz 100 kHz/ Span 1 MHz

Date: 25.SEP.2013 15:20:00
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HIGH BAND EDGE BLOCK-C (GSM850) —Channel 251

® SRBN 5 Kz varker 1 [T1 ]
“VBN 10 kHz -13.99 dBr
Ref 25 dBm “Att 20 dB * SNT 300 ms 849.025641026 MHz
| |
N
[1 ABIE
\qe)
C
TOF
254 1

;
iR

—7C

Center 849 MHz 100 kHz/ Span 1 MHz

Date: 25.SEP.2013 15:20:14

GPRS 850
LOW BAND EDGE BLOCK-A (GSM850)-Channel 128

® SRBN 5 Kz varker 1 [T1 ]
“VBN 10 kHz -14.57 dBr
Ref 25 dBm *Att 20 dB * SNT 300 ms 823.995192308 MHz

[l

1 AN
V=0

g

:

F—ac W.
hldﬁ#v kuJﬁAmﬂrquﬂk

—7C

Center 824 MHz 100 kHz/ Span 1 MHz

Date: 25.SEP.2013 16:14:12
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HIGH BAND EDGE BLOCK-C (GSM850) —Channel 251

® “RBN 5 KHz Marker 1 [T1 ]
“VBN 10 kHz -15.79 dBr
Ref 25 dBn *Att 20 dB * SNT 300 ms 849.022435897 MHz
F2c 1 %ﬂ]dh -
[1 A BIglo
= i,
c r”} T
254 h 1
MT% | -
M.
il | "UWMWWM,M
Center 849 MHz 100 kHz/ Span 1 MHz
Date: 25.SEP.2013 16:14:26
EGPRS 850-8PSK
LOW BAND EDGE BLOCK-A (GSM850)-Channel 128
® “RBN 5 Kz varker 1 [T1 ]
“VBN 10 kHz —22.04 dBr
Ref 25 dBn *Att 20 dB * SNT 300 ms 823.993589744 MHz
- i
[1 A BIglo
[\1eul
254
| o |
[ TMZ
WWW

Center 824 MHz 100 kHz/ Span 1 MHz

Date: 25.SEP.2013 16:41:36
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HIGH BAND EDGE BLOCK-C (GSM850) —Channel 251

® SRBN 5 Kz Varker 1 [T1 ]
SVBN 10 Kz —21.71 dar
Ref 25 dBn *Att 20 dB “SNT 300 ms 849.028846154 MHz
2C
ol
| ‘M‘lﬂ Ll

L
=
g

bl
=]

-3
!

W LA
W

—7C

Center 849 MHz 100 kHz/ Span 1 MHz

Date: 25.SEP.2013 16:41:50

PCS 1900
LOW BAND EDGE BLOCK-A (PCS-1900)-Channel 512

® SRBN 5 Kz Varker 1 [T1 ]
“VBN 10 kHz -19.68 dBr
Ref 25 dBn *Att 20 dB * SNT 300 ms 1.849982372 GHz

L -

[1 AEIge I
(1)

T4
¥‘=
=

g

:

Center 1.85 GHz 100 kHz/ Span 1 MHz

Date: 25.SEP.2013 15:39:40
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HIGH BAND EDGE BLOCK-C (PCS-1900) —Channel 810

® SRBN 5 Kz varker 1 [T1 ]
“VBN 10 kHz -18.59 dBr
Ref 25 dBm “Att 20 dB * SNT 300 ms 1.910019231 GHz
[[2C

HWNMJ -

254 / \Nl

4
~
=

3

:

—7C

Center 1.91 GHz 100 kHz/ Span 1 MHz

Date: 25.SEP.2013 15:39:54

GPRS 1900
LOW BAND EDGE BLOCK-A (PCS-1900)-Channel 512

® “RBN 5 Kz varker 1 [T1 ]
“VBN 10 kHz -18.72 dBr

Ref 25 dBm ALt 20 dB * SNT 300 ms 1.849996795 GHz

Ml ]

1 AN
V=0

2224

bk
H R

MWJJ.II‘ b lenJ‘ull

—7C

Center 1.85 GHz 100 kHz/ Span 1 MHz

Date: 25.SEP.2013 16:20:53
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HIGH BAND EDGE BLOCK-C (PCS-1900) —Channel 810

® SRBN 5 Kz varker 1 [T1 ]
“VBN 10 kHz -17.94 dBr
Ref 25 dBm “Att 20 dB * SNT 300 ms 1.910008013 GHz
[[2C
N
[1 ABIE
\qe)
C
TOF
254

Eﬂ

==
| ==
B

AN g g -

—7C

Center 1.91 GHz 100 kHz/ Span 1 MHz

Date: 25.SEP.2013 16:21:07

EGPRS 1900-8PSK
LOW BAND EDGE BLOCK-A (PCS-1900)-Channel 512

® “RBN 5 KHz varker 1 [T1 ]
“VBN 10 kHz —24_.29 dBr
Ref 25 dBn *Att 20 dB * SNT 300 ms 1.849966346 GHz

1 AN
(1=

:i IFJIIIN |)\I‘ W '
. WMM I

—7C

g

_e—-'g—

:

Center 1.85 GHz 100 kHz/ Span 1 MHz

Date: 25.SEP.2013 16:50:24
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HIGH BAND EDGE BLOCK-C (PCS-1900) —Channel 810

® “RBN 5 kHz Marker 1 [T1 ]
“VBN 10 kHz -25.04 dBr
Ref 25 dBm “Att 20 dB * SNT 300 ms 1.910035256 GHz
[[2C
N
- ik
\qe)
C
TOF
254 N
- '
EXT
Ll W
o M ooz
’gxr N
. W@%MW
-ac
-

Center 1.91 GHz 100 kHz/ Span 1 MHz

Date: 25.SEP.2013 16:50:37
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A.8 CONDUCTED SPURIOUS EMISSION

Reference

FCC: CFR Part 2.1057, 22.917, 24.238.

A.8.1 Measurement Method

No0.114Z45356-EMCO01
Page 57 of 95

The following steps outline the procedure used to measure the conducted emissions from the

EUT.

1. Determine frequency range for measurements: From CFR 2.1057 the spectrum should be
investigated from the lowest radio frequency generated in the equipment up to at least the
10th harmonic of the carrier frequency. For the equipment of PCS1900 band, this equates to a
frequency range of 30 MHz to 19.1 GHz, data are taken from 30 MHz to 20 GHz. For GSM850,

data are taken from 30 MHz to 10 GHz.

2. Determine EUT transmit frequencies: below outlines the band edge frequencies pertinent to

conducted emissions testing.
GSM850 Transmitter

Channel Frequency (MHz)
128 824.2
190 836.6
251 848.8

PCS1900 Transmitter

Channel Frequency (MHz)
512 1850.2
661 1880.0
810 1909.8

A. 8.2 Measurement Limit

Part 24.238 and Part 22.917 specify that 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.

The specification that emissions shall be attenuated below the transmitter power (P) by at least 43
+ 10 log (P) dB, translates in the relevant power range (1 to 0.001 W) to -13 dBm. At 1 W the
specified minimum attenuation becomes 43 dB and relative to a 30 dBm (1 W) carrier becomes a
limit of -13 dBm. At 0.001 W (0 dBm) the minimum attenuation is 13 dB, which again yields a limit
of -13 dBm. In this way a translation of the specification from relative to absolute terms is carried

out.
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A. 8.3 Measurement result

Measurement Uncertainty: 0.3dB

GSM850
Tx ch. 128 Tx ch. 190 Tx ch. 251
Harmonic Freq. Level Freq. Level Freq. Level
(dBm) (dBm) (dBm)
(MHz) (MHz2) (MHz)

2 1648.4 -31.74 1673.2 -31.83 1697.6 -30.99

3 2472.6 nf 2509.8 nf 2546.4 nf

4 3296.8 nf 3346.4 nf 3395.2 nf

5 4121 nf 4183 nf 4244 nf

6 4945.2 nf 5019.6 nf 5092.8 nf

7 5769.4 nf 5856.2 nf 5941.6 nf

8 6593.6 nf 6692.8 nf 6790.4 nf

9 7417.8 nf 7529.4 nf 7639.2 nf

10 8242 nf 8366 nf 8488 nf

nf: Noise floor
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GSM850

A.8.3.1 Channel 128: 30MHz — 1GHz

Spurious emission limit —13dBm.

NOTE: peak above the limit line is the carrier frequency.

® “RBN 1 Mz varker 1 [T1 ]
VBV 3 Mz 34.77 dBr
Ref 5 cBm “Att 20 B SWT 2.5 ms 8251897435897 MHz
c
N
2 oaon
\qe)
=
oF
N \ L‘V‘w
ol A A e Al MWMWWJ A mnd
i o)

I %

h
z

Start 30 MHz 97 WHz/ Stop 1 Gz

Date: 25.SEP.2013 15:20:43

A.8.3.2 Channel 128: 1GHz — 2.5GHz
Spurious emission limit —13dBm.

® “RBN 1 M-z Varker 1 [T1 ]
VBN 3 MHz -31.27 dBr
Ref 5 dBn *Att 20 dB SANT 5 ms 1.649038462 GHz
C
N
1 e P>
= 7
[\
-2
TOF
1
= ™ Al bl
o skt et At
oy
e

I %

h
z

Start 1 Giz 150 MHz/ Stop 2.5 GHz

Date: 25.SEP.2013 15:21:11
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A.8.3.3 Channel 128: 2.5GHz — 7.5GHz
Spurious emission limit —13dBm.

® “RBN 1 Mz
BN 3 Mz

Ref 5 dBmn *Att 20 dB SAT 30 ms

No.114Z45356-EMCO1

Marker 1 [T1 ]

[1 24
V=0

g

:

Start 2.5 Giz 500 MHz/

Date: 25.SEP.2013 15:21:39

A.8.3.4 Channel 128: 7.5GHz —10GHz
Spurious emission limit —13dBm.

® “RBN 1 Mz
VBN 3 Mz

Ref 5 dBmn *ALt 20 dB SAT 20 ms

Stop 7.5 GHz

Marker 1 [T1 ]
-22.92 dBr
9.983974359 GHz

[1 24
V=0

g

:

Start 7.5 Giz 250 MHz/

Date: 25.SEP.2013 15:22:07

Stop 10 GHz

Page 60 of 95
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A.8.3.5 Channel 190: 30MHz — 1GHz
Spurious emission limit —13dBm
NOTE: peak above the limit line is the carrier frequency.

® “RBN 1 Mz varker 1 [T1 ]
VBN 3 Mz 33.76 cBr
Ref 5 cBm “Att 20 B SWT 2.5 ms 833.333333333 Mz
e
N
1 B
= 7
\qe)
=
TOF

- o J il
e tmne it W st s ANl i A

I %

h
z

Start 30 MHz 97 WHz/ Stop 1 Gz

Date: 25.SEP.2013 15:22:36

A.8.3.6 Channel 190: 1GHz —2.5GHz
Spurious emission limit —13dBm

® “RBN 1 Mz varker 1 [T1 ]
VBN 3 Mz ~30.64 dBr
Ref 5 dBm “ALE 20 aB SWT 5 ms 1.673076923 GHz
e
N
2 oacn
\qe)
=
ToF
1
= uuNuIJ/\r\V‘WV‘“WMJ’ el -
M rsit W e i A
e

I %

h
z

Start 1 Giz 150 MHz/ Stop 2.5 GHz

Date: 25.SEP.2013 15:23:04
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A.8.3.7 Channel 190: 2.5GHz —7.5GHz
Spurious emission limit —13dBm

® “RBN 1 Mz Varker 1 [T1 ]
VBN 3 Mz —25.83 dBr
Ref 5 cBm “Att 20 B SWT 30 ms 7.250615385 GHz
rc
2 ooy
o=
=
1
Ww A WWM%M
bbb
|
e
r-ec
F—7C
&
-
Start 2.5 Gz 500 MHz/ Stop 7.5 GHz

Date: 25.SEP.2013 15:23:32

A.8.3.8 Channel 190: 7.5GHz —10GHz
Spurious emission limit —13dBm

® SRBN 1 Mz varker 1 [T1 ]
VBN 3 Mz ~23.00 cBr
Ref 5 cBm “Att 20 B SWT 20 ms 9.927884615 Gz

[1 24
V=0

8
i

Start 7.5 Giz 250 MHz/ Stop 10 GHz

Date: 25.SEP.2013 15:23:59

g

:

g

:
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A.8.3.9 Channel 251: 30MHz — 1GHz
Spurious emission limit —13dBm.
NOTE: peak above the limit line is the carrier frequency.

® “RBN 1 Mz varker 1 [T1 ]
VBN 3 Mz 34.09 cBr
Ref 5 dBm “Att 20 dB SAT 2.5 ms 850789230769 Mz
XS
N
2 oaon
e
=
™
=
ol solomair fudimat WWWWM‘NWMJ J\ihkww
=

I %

h
z

Start 30 MHz 97 WHz/ Stop 1 Gz

Date: 25.SEP.2013 15:24:28

A.8.3.10 Channel 251: 1GHz — 2.5GHz
Spurious emission limit —13dBm.

® “RBN 1 Mz varker 1 [T1 ]
VBN 3 Mz -31.81 dBr
Ref 5 dBm “Att 20 dB SWT 5 ms 1.697115385 Gz
XS
N
2 oacn
\qe)
-
TOF
-C 1
bl AL AN
W Anfpasdand .NWMJJIWMW
-—ac

I %

h
z

Start 1 Giz 150 MHz/ Stop 2.5 GHz

Date: 25.SEP.2013 15:24:56
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A.8.3.11 Channel 251:2.5GHz — 7.5GHz
Spurious emission limit —13dBm.

® “RBN 1 MHz Varker 1 [T1 ]
BN 3 Mz ~25.70 dBr
Ref 5 dBm “ALE 20 aB SNT 30 ms 7.408846154 GHz
-c
1 e o7
[\
=
1
WWMWWWWW
eI
L
Fsc
--ec
-7
-
e
Start 2.5 Gz 500 MHz/ Stop 7.5 Gz

Date: 25.SEP.2013 15:25:25

A.8.3.12 Channel 251: 7.5GHz — 10GHz
Spurious emission limit —13dBm.

® “RBN 1 Mz varker 1 [T1 ]
VBN 3 Mz —23.38 dBr
Ref 5 cBm “Att 20 B SWT 20 ms 9.947916667 Gz

[1 24
V=0

Start 7.5 Giz 250 MHz/ Stop 10 GHz

Date: 25.SEP.2013 15:25:53

g

:

g

:
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A.8.3.13 Idle mode: 30MHz — 1GHz
Spurious emission limit —13dBm.

® “RBN 1 Mz Varker 1 [T1 ]
VBN 3 MHz -33.48 B
Ref 5 dBm “Att 20 B SNT 2.5 ms 877.195512821 MHz

Al i W St bt m oA Al A Al I' A

g

:

Start 30 MHz 97 WHz/ Stop 1 Gz

Date: 25.SEP.2013 15:26:21

A.8.3.14 Idle mode: 1GHz — 2.5GHz
Spurious emission limit —13dBm.

® SRBN 1 Mz varker 1 [T1 ]
VBN 3 Mz -31.57 dar
Ref 5 cBm “Att 20 B SWT 5 ms 2.487980769 Gz

g

:

Start 1 Giz 150 MHz/ Stop 2.5 GHz

Date: 25.SEP.2013 15:26:49
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A.8.3.15 Idle mode: 2.5GHz — 7.5GHz
Spurious emission limit —13dBm.

® SRBN 1 Mz varker 1 [T1 ]
VBN 3 Mz -26.46 dBr
Ref 5 cBm “Att 20 B SAT 30 ms 5352564108 GHz
-c
N
1 e o7
[\l
=
1 ToOF
MWWMW Aot s ruhL
mw
|

I %

h
z

Start 2.5 Giz 500 MHz/ Stop 7.5 GHz

Date: 25.SEP.2013 15:27:17

A.8.3.16 Idle mode: 7.5GHz — 10GHz
Spurious emission limit —13dBm.

® “RBN 1 Mz Varker 1 [T1 ]
VBN 3 Mz —23.72 dar
Ref 5 cBm “Att 20 B SNT 20 ms 9.623397436 GHz
rc
| ol
R i
= a
=
= 1
o
» e ol WWMW
-
|

I %

h
z

Start 7.5 Giz 250 MHz/ Stop 10 GHz

Date: 25.SEP.2013 15:27:46
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PCS1900
Tx ch. 512 Tx ch. 661 Tx ch. 810
Harmonic Freq. Level Freq. Level Freq. Level
(dBm) (dBm) (dBm)
(MHz) (MHz) (MHz)

2 3700.4 nf 3760 nf 3819.6 nf

3 5550.6 nf 5640 nf 5729.4 nf

4 7400.8 nf 7520 nf 7639.2 nf

5 9251.0 nf 9400 nf 9549.0 nf

6 11101.2 nf 11280 nf 11458.8 nf

7 12951.4 nf 13160 nf 13368.6 nf

8 14801.6 nf 15040 nf 15278.4 nf

9 16651.8 nf 16920 nf 17188.2 nf

10 18502.0 nf 18800 nf 19098.0 nf

nf: Noise floor
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PCS1900
A.8.3.17 Channel 512: 30MHz — 1GHz
Spurious emission limit —13dBm.

® “RBN 1 Mz varker 1 [T1 ]
VBN 3 Mz -35.58 dar
Ref 5 dBm “ATE 20 aB SWT 2.5 ms 996.801025641 M-z
e
N
2 oaon
\qe)
=
ToF
S
T WMWWNWMNWWWI
K

I %

h
z

Start 30 MHz 97 WHz/ Stop 1 Gz

Date: 25.SEP.2013 15:40:23

A.8.3.18 Channel 512: 1GHz — 2.5GHz
Spurious emission limit —13dBm.
NOTE: peak above the limit line is the carrier frequency.

® “RBN 1 Mz varker 1 [T1 ]
VBN 3 MHz 29.32 dBr
Ref 5 dBn *Att 20 dB SNIL 5 ms 1.850961538 GHz
C
N
[1 nde
e 254
=
ToF
= [T N ST TR YWY VU (R WS
s Aot hwL-L,xpnﬁhwn\h}”m*kﬂuru~adh~4ﬂ”“J il
[--AC

I %

h
z

Start 1 Giz 150 MHz/ Stop 2.5 GHz

Date: 25.SEP.2013 15:40:51
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A.8.3.19 Channel 512: 2.5GHz — 7.5GHz
Spurious emission limit —13dBm.

® SRBN 1 Mz varker 1 [T1 ]
VBN 3 Mz -26.37 cBr
Ref 5 cBm “Att 20 B SWT 30 ms 5.800004872 Gz
e
N
1 B
= 7
\qe)
-

I %

h
z

Start 2.5 Giz 500 MHz/ Stop 7.5 GHz

Date: 25.SEP.2013 15:41:19

A.8.3.20 Channel 512: 7.5GHz —10GHz
Spurious emission limit —13dBm.

® SRBN 1 Mz varker 1 [T1 ]
VBN 3 Mz —23.42 car
Ref 5 cBm “Att 20 B SWT 20 ms 9.975061538 Gz
e
N
1 B
= 7
\qe)
x 1

I %

h
z

Start 7.5 Giz 250 MHz/ Stop 10 GHz

Date: 25.SEP.2013 15:41:47
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A.8.3.21 Channel 512: 10GHz —15GHz
Spurious emission limit —13dBm.

®

Ref 5 dBmn *Att 20 dB

“RBNV 1 MHz

VBNV 3 MHz
SAT 30 ms

No.114Z45356-EMCO1

Marker 1 [T1 ]

[1 24
V=0

Start 10 GHz 500 MHz/

Date: 25.SEP.2013 15:42:15

A.8.3.22 Channel 512: 15GHz —20GHz
Spurious emission limit —13dBm.

®

Ref 5 dBmn *ALt 20 dB

“RBNV 1 MHz
VBN 3 MHz
SAT 30 ms

Stop 15 GHz

Marker 1 [T1 ]
-18.30 dBr
19.070512821 Gz

[1 24
V=0

g

:

g

:

Start 15 GHz 500 MHz/

Date: 25.SEP.2013 15:42:43

Stop 20 GHz

Page 70 of 95
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A.8.3.23 Channel 661: 30MHz — 1GHz
Spurious emission limit —13dBm

No.114Z45356-EMCO1

® “RBN 1 Mz varker 1 [T1 ]
VBN 3 Mz -35.58 dBr
Ref 5 cBm “Att 20 B SWT 2.5 ms 996.801025641 M-z
e
1 e o7
\qe)
=
-
L il b ok A A Ak g A RN PN P
[--8C
e
=
-ac
-oC
Start 30 Mz 97 Miz/ Stop 1 GHz

Date: 25.SEP.2013 15:43:12

A.8.3.24 Channel 661: 1GHz —2.5GHz
Spurious emission limit —13dBm

NOTE: peak above the limit line is the carrier frequency.

®

Ref 5 dBmn ALt 20 dB

“RBN 1 MHz

VBN 3 MHz
SWT B ms

Marker 1 [T1 ]
29.41 dBr
1.882211538 GHz

g

:

g

:

Start 1 Giz

Date: 25.SEP.2013 15:43:40

150 MHz/

Stop 2.5 GHz

Page 71 of 95
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A.8.3.25 Channel 661: 2.5GHz —7.5GHz
Spurious emission limit —13dBm

® “RBN 1 MHz Varker 1 [T1 ]
VBN 3 Mz -25.84 dBr
Ref 5 dBm “AtE 20 BB SNT 30 ms 7.187500000 GHz
rc
N
[1 o
e 254
-2C
1 ToF
WM, el WWWWWM
—aC, Al
-4c

I %

h
z

Start 2.5 Giz 500 MHz/ Stop 7.5 GHz

Date: 25.SEP.2013 15:44:08

A.8.3.26 Channel 661: 7.5GHz —10GHz
Spurious emission limit —13dBm

® “RBN 1 Mz Varker 1 [T1 ]
VBN 3 Mz —23.62 dBr
Ref 5 dBm “Att 20 0B SAT 20 ms 9.811698718 Gz
Fc
N
1 o
e 54
o T
TOF
,MWMMWMMM
-
F—ac

I %

h
z

Start 7.5 Giz 250 MHz/ Stop 10 GHz

Date: 25.SEP.2013 15:44:37
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A.8.3.27 Channel 661: 10GHz —15GHz
Spurious emission limit —13dBm.

® SRBN 1 Mz varker 1 [T1 ]
VBN 3 Mz ~20.78 dBr
Ref 5 cBm “Att 20 B SWT 30 ms 11.891025641 GHz

[1 24
V=0

Start 10 GHz 500 MHz/ Stop 15 GHz

Date: 25.SEP.2013 15:45:05

A.8.3.28 Channel 661: 15GHz —20GHz
Spurious emission limit —13dBm.

® SRBN 1 Mz varker 1 [T1 ]
VBN 3 Mz ~18.69 dBr
Ref 5 cBm “Att 20 B SWT 30 ms 18.517628205 Gz

[1 24
V=0

g

:

g

:

Start 15 GHz 500 MHz/ Stop 20 GHz

Date: 25.SEP.2013 15:45:33
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A.8.3.29 Channel 810: 30MHz — 1GHz
Spurious emission limit —13dBm.

® “RBN 1 MHz Varker 1 [T1 ]
VBN 3 Mz -35.78 dBr
Ref 5 dBm “Att 20 0B SWT 2.5 ms 982900641026 M-z
X
N
1 e o7
[\
-
TOF
-
1
st M A ool b s Jo A st i
=

I %

h
z

Start 30 MHz 97 WHz/ Stop 1 Gz

Date: 25.SEP.2013 15:46:01

A.8.3.30 Channel 810: 1GHz — 2.5GHz
Spurious emission limit —13dBm.
NOTE: peak above the limit line is the carrier frequency.

® “RBN 1 Mz varker 1 [T1 ]
VBN 3 Mz 29.27 dar
Ref 5 dBm “Att 20 B SWT 5ms 1.911057692 GHz
e
N
2 oon
\qe)
=
TOF
-
l [NRYNETRT PR PR vy BRIV AR
XTI PO WP sren et S MR QAL
-—ac

I %

h
z

Start 1 Giz 150 MHz/ Stop 2.5 GHz

Date: 25.SEP.2013 15:46:30
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A.8.3.31 Channel 810:2.5GHz — 7.5GHz
Spurious emission limit —13dBm.

® SRBN 1 Mz varker 1 [T1 ]
VBN 3 Mz —25.43 dBr
Ref 5 cBm “Att 20 B SWT 30 ms 6.314102564 GHz
-c
N
1 e o7
[\l
= 1 oF
J'"‘W"‘“““W\Mw A AN WMWW
oW By
|

I %

h
z

Start 2.5 Giz 500 MHz/ Stop 7.5 GHz

Date: 25.SEP.2013 15:46:58

A.8.3.32 Channel 810: 7.5GHz — 10GHz
Spurious emission limit —13dBm.

® SRBN 1 Mz varker 1 [T1 ]
VBN 3 Mz ~23.61 dBr
Ref 5 dBm “ATE 20 aB ST 20 ms 0.915865385 GHz
-c
N
1 o
e 54
o 1
L] T
WWWMWMWW
-
-—ac

I %

h
z

Start 7.5 Giz 250 MHz/ Stop 10 GHz

Date: 25.SEP.2013 15:47:26
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A.8.3.33 Channel 810: 10GHz —15GHz
Spurious emission limit —13dBm.

® “RBN 1 Mz Varker 1 [T1 ]
VBN 3 MHz ~20.34 B
Ref 5 dBm “Att 20 B SNT 30 ms 11907051282 GHz
-c
N
R i
B 7
[\

I %

h
z

Start 10 GHz 500 MHz/ Stop 15 GHz

Date: 25.SEP.2013 15:47:54

A.8.3.34 Channel 810: 15GHz —20GHz
Spurious emission limit —13dBm.

® SRBN 1 Mz varker 1 [T1 ]
VBN 3 Mz ~18.17 dBr
Ref 5 dBm “Att 20 B SWT 30 ms 18.525641026 GHz
-c
N
1 o
e 54 |
~ MWMW"
IV T CTVP SR GIRRRTEN YW WU S ey o
-
-—ac

I %

h
z

Start 15 GHz 500 MHz/ Stop 20 GHz

Date: 25.SEP.2013 15:48:22
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A.8.3.35 Idle mode: 30MHz — 1GHz
Spurious emission limit —13dBm.

® “RBN 1 MHz Marker 1 [T1 ]
VBN 3 MHz ~36.06 B
Ref 5 dBm “Att 20 dB SNT 2.5 ms 9673565760231 MHz
Fc
N
R ooy
[\
-2
TOF
-
1
it AL AR oA il ] A s e AT

I %

h
z

Start 30 MHz 97 WHz/ Stop 1 Gz

Date: 25.SEP.2013 15:48:51

A.8.3.36 Idle mode: 1GHz — 2.5GHz
Spurious emission limit —13dBm.

® “RBN 1 MHz Marker 1 [T1 ]
VBN 3 MHz -31.52 dBr
Ref 5 dBn *Att 20 dB SANT 5 ms 1.949519231 GHz
C
N
1 o
wE 54
-2
TOF
a +
l foApr s Ao A
IR YW STpe N WP IV, Sl
[ -AC

I %

h
z

Start 1 Giz 150 MHz/ Stop 2.5 GHz

Date: 25.SEP.2013 15:49:19
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A.8.3.37 Idle mode: 2.5GHz — 7.5GHz
Spurious emission limit —13dBm.

®

Ref 5 dBmn *Att 20 dB

“RBNV 1 MHz

VBNV 3 MHz
SAT 30 ms

No.114Z45356-EMCO1

Marker 1 [T1 ]
-26.42 dBr
7.259615385 GHz

[1 24
V=0

Start 2.5 Giz 500 MHz/

Date: 25.SEP.2013 15:49:47

A.8.3.38 Idle mode: 7.5GHz — 10GHz
Spurious emission limit —13dBm.

® .

Ref 5 dBn ALt 20 dB

RBNV 1 MHz
VBN 3 MHz
SAT 20 ms

Stop 7.5 GHz

Marker 1 [T1 ]
-23.04 dBr
9.4150641038 GHz

[1 24
V=0

NIV RY NI
Aot Attt Al s s

Start 7.5 Giz 250 MHz/

Date: 25.SEP.2013 15:50:15

Stop 10 GHz

g

:

g

:
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A.8.3.39 Idle mode: 10GHz —15GHz
Spurious emission limit —13dBm.

® SRBN 1 Mz varker 1 [T1 ]
VBN 3 Mz ~20.39 dBr
Ref 5 cBm “Att 20 0B ST 30 ms 11.161858974 Gz
-c
1 e o7
\qe)
1
-
-x
L
[--8C
F-ec
=
-ac
-oC
Start 10 Gz 500 Mz/ Stop 15 Gz

Date: 25.SEP.2013 15:50:43

A.8.3.40 IDLE mode: 15GHz —20GHz
Spurious emission limit —13dBm.

® SRBN 1 Mz varker 1 [T1 ]
VBN 3 Mz -17.80 cBr
Ref 5 cBm “Att 20 B SWT 30 ms 19.775641026 G-z

1 54
\qe) 1

g

:

g

:

Start 15 GHz 500 MHz/ Stop 20 GHz

Date: 25.SEP.2013 15:51:12
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