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Notice

1. The laboratory has obtained the accreditation of China National Accreditation Service
for Conformity Assessment (CNAS), and accreditation number: L0O310.

2. The laboratory has obtained the accreditation of THE AMERICAN ASSOCIATION
FOR LABORATORY ACCREDITATION (A2LA), and Accreditation Council Certificate
Number: 2174.01.

3. The laboratory has been listed on the US Federal Communications Commission list
of test facilities recognized to perform electromagnetic emissions measurements. The
site recognition number is 97456.

4. The laboratory has been listed by industry Canada to perform electromagnetic
emission measurement. The site recognition number is 6369A-1.

5. The laboratory also has been listed by the VCCI to perform EMC measurements.
The accreditation number is R2364, C2583, and T256.

6. The test report is invalid if not marked with "exclusive stamp for the test report".

7. The test report is invalid if not marked with the stamps or the signatures of the
persons responsible for performing, revising and approving the test report.

8. The test report is invalid if there is any evidence of erasure and/or falsification.

9. If there is any dissidence for the test report, please file objection to the test centre
within 15 days from the date of receiving the test report.

10. Normally, the test report is only responsible for the samples that have undergone the
test.

11. Context of the test report cannot be used partially or in full for publicity and/or

promotional purposes without previous written approval of the laboratory.
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1 Summary

The table below summarizes the measurements and results for the HUAWEI EM770W Module.
Detailed results and descriptions are shown in the following pages.

Table 1 Summary of results

Measurement Limits

Specification Part(s)
2.1046 24.232 6.4 Effective Radiated Power of PASS

Transmitter
2.1046 24.232 6.4 Conducted Power of Transmitter PASS
2.1047 Modulation Characteristics PASS
2.1049 6.5 Occupied Bandwidth PASS
2.1051 24.238 6.5 Band Edges Compliance PASS
2.1051 24.238 6.5 Spurious Emission at Antenna PASS
Terminal

2.1055 24.235 6.3 Frequency Stability PASS
2.1053 24.238 6.5 Radiated Spurious Emissions See Note

Note: The Radiated Spurious Emissions’ test results are shown in the EMC report.
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2 Product Description

2.1 Production Information

2.1.1 General Description
HUAWEI EM770W Module is subscriber equipment in the GSM/UMTS system. The frequency band
is 1900M. The EM770W implements such functions as RF signal receiving / Transmitting,
HSUPA/HSDPA/WCDMA/EDGE/GPRS/GSM protocol processing and data service etc. Externally it
provides USB interface (to connect to the notebook etc.), USIM card interface. It has an internal
antenna. EM770W uses Qualcomm MSM6290 chipset and Zero-IF technologies.

2.1.2 Support function and Service

The HUAWEI EM770W Module support the function and service as follows:

Table 2 Service and Test mode List

Service Name Characteristic Corresponding Note

Test Mode
Data Modulation: GMSK | TM1 GPRS/GSM
Data Modulation: 8PSK TM2 EDGE
Data Modulation: QPSK | TM3 WCDMA
Data Modulation: QPSK | TM4 HSDPA
Data Modulation: QPSK | TM5 HSUPA

Note: * The specified GPRS test conditions & settings are defined in 3GPP TS51.010 V5.4.0 and the
EDGE test conditions & settings are defined in 3GPP TS51.010 V5.4.0. The WCDMA test condition &
settings are defined in 3GPP TS 34.121 V7.5.0:2007.

2.2 Modification Information

For original equipment, following table is not application.

Table 3 Modification Information

Model Number Board/M | Original New Modify Information
odule Version Version
] — ~
(@N AN CAall &
TN~ U N\ U8 | ND/{ 1| N/ s | SR | B\ W\ | P/ s | S\
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3 Test Site Description

The test site of:

Huawei Technologies Co. Ltd.

P.O. Box 518129

Huawei base, bantian,

Longgang District, Shenzhen, China

3.1 Testing Period
The test have been performed during the period of

Oct. 13, 2009 — Oct. 14, 2009

3.2 General Set up Description

HUAWEI EM770WModule can support GSM/GPRS/EDGE/WCDMA/HSDPA/HSUPA mode and PCS
Band. During this measurement, the HUAWEI EM770W Module just works in
GSM/GPRS/EDGE/WCDMA/HSDPA/HSUPA mode and PCS Band.

TM1: GPRS/GSM Mode with GMSK Modulation
TM2: EDGE Mode with 8PSK Modulation

TM3: WCDMA Mode with QPSK Modulation
TM4: HSDPA Mode with QPSK Modulation
TM5: HSUPA Mode with QPSK Modulation
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4 Product Description

4.1 Technical Characteristics

4.1.1 Frequency Range

Table 4 Frequency Range

Uplink band: 1850 to 1910 MHz

Downlink band: 1930 to 1990 MHz

4.1.2 Channel Spacing / Separation

Table 5 Channel Spacing / Separation

EDGE/GPRS/GSM WCDMA/HSDPA/HSUPA
Channel raster 200k Hz 200k Hz
Channel spacing: 200k Hz 5MHz

4.1.3 Type of Emission

Table 6 Type of Emission

EDGE/GPRS/GSM WCDMA/HSDPA/HSUPA

Emission Designation: 300KG7W / 300KGXW 5MO0FOW

According to CFR 47 (FCC) part 2, subpart C, section 2.201 and 2.202
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4.1.4 Environmental Requirements

Table 7 Environmental Requirements

Minimum temperature: -10°C
Maximum temperature: +55°C
Relative Humidity: 5%-95%RH

4.1.5 Power Source

Table 8 Power Source

DC voltage nominal: === 3.3 V; Supplied by USB port of notebook
DC voltage range T2 30-36V
DC current maximal: 1A

4.1.6 Tune-up Procedure

According to CFR (FCC) part 2, subpart 2, section 2.1033(c) (9).
Please reference the document Tune-up Procedure in TCF.
4.1.7 Applied DC Voltages and Currents

According to CFR (FCC) part 2, subpart 2, section 2.1033(c) (8).
The voltage and current in the final RF stage is:

Table 9 Applied RF Module Voltages and Currents

Voltage: ===2.85V (for the RF IC)
Current: 150mA According to CFR (FCC) part 2, subpart 2, section 2.1033(c) (8)
Voltage: ===3.6V _(for the PA module)
Current: 350mA According to CFR (FCC) part 2, subpart 2, section 2.1033(c) (8)
Report No: Confidential Information of Huawei. Page9, Total35
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4.2 EUT ldentification List

4.2.1 Board Information

Table 10 Board Information

HSPA Module
EM770W
Board and Module
Model name Serial Number Remarks
EM770W GR5TAC1972501335 MD32TCPU

4.2.2 Adapter Technical Data

Not Applicable.

4.2.3 Battery Technical Data

Not Applicable.

4.2.4 FCC Identification

Grantee Code: QIS
Product Code: EM770W
FCC Identification: QISEM770W

425 IC Identification

Grantee Code: 6369A-

Product Code: EM770W

IC Identification: 6369A- EM770W
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5 Main Test Instruments

Table 11 Main Test Equipments

Equipment Description | Manufacturer Model Serial Number Calibrated until
(MM.DD.YYYY)

EMI Test receiver R&S ESIB 26 100318 4.22,2010

Broadband Antenna Schaffner CBL 6112B 2747 11.10, 2009

Horn Antenna R&S HF906 359287/006 1.23.2010

DC power supply Schwarzbeck D69250- 979/917 11.20.2009

UHAP/D69250-VHAP

Signal Generator R&S SMR 40 100325 5.12, 2010

Vector Signal R&S SMU200A 100699 01.15.2010

Generator

Power Supply Agilent 66311B MY43006371 04.26.2010

Climate Chamber WEISS WK11-600/70 8922602844001 9.26.2010

gglr\rl]?;zi'é?gs R&S CMU200 113164 06.17.2010

Tester

Spectrum Analyzer R&S FSU26 200002 04.29.2010
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6 Transmitter Measurements

6.1 Effective Radiated Power of Transmitter (EIRP)

6.1.1 Test Conditions

Table 12 Test Conditions

Preconditioning: 0.5 hour

Measured at: enclosure

Ambient temperature: 25C

Relative humidity: 55%

Test Configurations: TM1/TM2/TM3/TM4/TM5 at frequency Bottom, Middle, Top

6.1.2 Test Specifications and Limits
6.1.2.1 Specification
CFR 47 (FCC) part 2.1046 and part 24.232

6.1.2.2 Supporting Standards

Table 13 Supporting Standards:

ANSI/TIA-603-C:2004 Land Mobile FM or PM Communications Equipment
Measurement and Performance Standards

3GPP TS51.010 V5.4.0.0:2005 | Digital cellular telecommunications system Mobile Station
(MS) conformance specification;

3GPP TS 34.121 V7.5.0:2007 Technical Specification Group Radio Access Network;
User Equipment (UE) conformance specification; Radio
transmission and reception (FDD);

6.1.2.3 Limits

Compliance with part 24.232, mobile/portable stations are limited to 2 watts EIRP peak power.
W(dBm)= 10*log (W in mw)-
Table 14 Limits

Maximum Output Power (Watts) < 2 Watts

Maximum Output Power (dBm) <33 dBm

6.1.3 Test Method and Setup

(a) For transmitters other than single sideband, independent sideband and controlled carrier
radiotelephone, ERP shall be measured when the transmitter is adjusted in accordance with the
tune-up procedure to give the values of current and voltage on the circuit elements specified in
2.1033(c)(8). Connect the HUAWEI EM770W Module to the wireless communication tester
CMU200 via the air interface. The band is set as PCS.

(b) Test the Radiated maximum output power by the CMU200 received from test antenna.
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(c) Use substitution method to verify the maximum output power. The EUT is substituted by a dipole

antenna. The dipole is connected to a signal generator. And then adjust the output level of the

signal generator to get the same received power recorded in step (b) on CMU200, and record the

power level of Signal Generator. Of course, the cable loss at the test frequency should be
compensated.

Test setup

Step 1: Pre-test

Full Anechoic Chamber

Test
Antenna
EUT 3m

[ >i I } ‘ CMU200

Step 2: Substitution method to verify the maximum EIRP

Full Anechoic Chamber

Substitution Test
Antenna Antenna
3m
———————————————————————————————— > I } ‘ CMU200

Signal Generator

Figure 1.Test Set-up

NOTE: Effective Isotropic radiated power (EIRP) refers to the radiation power output of the EUT,
assuming all emissions are radiated from half-wave horn antennas.

There is a constant difference of 2.15 dB between EIRP and ERP.

EIRP (dBm)= ERP (dBm) + 2.15 (ITU-R Recommendation SM.329-10).

EIRP was measured using 1 host.

BenQ Joy book S72
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6.1.4 Measurement Results

6.1.4.1 Pre-test Results

For HSDPA test mode, there are 4 sub-tests for different configuration. For the sub-test 1, the max
power of EM770W is the maximum as followed table.
The channel is mid range.

Table 15 HSDPA conducted max power pre-scan

Sub-test c d d c/d HS CM MPR Test
(SF) (Note1, | (dB) (dB) result
Note 2) | (Note (Note
3) 3)
1 2/15 15/15 64 2/15 4/15 0 0 22.36
2 12/15 15/15 64 12/15 24/15 1 0 21.26
3 15/15 8/15 64 8/15 30/15 1.5 0.5 21.12
4 15/15 4/15 64 4/15 30/15 1.5 0.5 21.26

For HSUPA test mode, there are 5 sub-tests for different configuration. For the sub-test 1, the max
power of EM770W is the maximum as followed table.
The channel is mid range.

Table 16 HSUPA conducted max power pre-scan

Sub- bc bd bd | bc/bd | bHS | bec bed bed bed CM | MPR | Test
test (SF) (SF) | (Codes) | (dB) | (dB) | result
1 8/15 | 15/15| 64 | 8/15 | 16/15 | 16/15 | 448/75 | 4 1 0 22.16
2 6/15 | 15/15| 64 | 6/15 | 12/15 | 12/15 | 94/75 4 1 3 2 20.07
3 15/15 | 5/15 | 64 | 5/15 | 30/15 | 30/15 | bed1: 4 2 2 1 20.38
47/15 4
bed2:
47/15
4 115 (1515 64 | 1/15 | 2/15 | 2/15 | 56/75 4 1 3 2 20.65
5 12/15 | 15/15 | 64 | 12/15 | 24/15 | 24/15 | 224/25 | 4 1 1 0 22.16
For the following test, the TM4 was used for HSDPA; the TM5 was used for HSUPA.
Table 17 Measurement Results
RF Output Power (EIRP)
TEST CONDITIONS Channel512(B) Channel661(M) Channel810(T)
1850.2MHz 1880.0MHz 1909.8MHz
dBm dBm dBm
Measured Limit Measured Limit Measured Limit
™ Trom (207°6) 32.47 33 32.50 33 32.28 33
Vnom (3.3V) ' ' )
TM2 Thom (25 °C)
28.95 33 28.95 33 28.77 33
Vnom (3.3V)
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TEST CONDITIONS Channel9262(B) Channel9400(M) Channel9538(T)
1852.4MHz 1880.0MHz 1907.6MHz
dBm dBm dBm
Measured Limit Measured Limit Measured Limit
TM3 Thom (25 °C)
Vnom (3.3V) 25.53 33 25.46 33 25.55 33
T™M4 Thom (25 °C)
Vnom (3.3V) 25.40 33 25.36 33 25.53 33
TM5 Thom (25 °C)
24.53 33 25.16 33 24.64 33
Vnom (3.3V)

6.1.4.2 Substitution Results

Table 18 Substitution Results

Test Freq. Meas. | Substitution [ SGP | Substitution | Cable | Substitution | FCC | Result
Mode [MHZ] Level Antenna [dBm] [ Gain [dBi] Loss Level limit

[dBm] Type [dB] (EIRP) [dBm]

[dBm]

T™1 1850.2 | 32.47 | Horn Ant. | 28.73 4.5 1.0 32.23 33 Pass
T™1 1880.0 | 32.50 | Horn Ant. | 28.78 4.5 1.0 32.28 33 Pass
T™1 1909.8 | 32.28 | Horn Ant. | 28.24 4.8 1.0 32.04 33 Pass
T™M2 1850.2 | 28.95 | Horn Ant. | 25.29 4.5 1.0 28.79 33 Pass
T™M2 1880.0 | 28.95 | Horn Ant. | 25.28 4.5 1.0 28.78 33 Pass
T™M2 1909.8 | 28.77 | Horn Ant. | 24.75 4.8 1.0 28.55 33 Pass
TM3 1852.4 | 25.53 | Horn Ant. | 21.79 4.5 1.0 25.29 33 Pass
TM3 1880.0 | 25.46 | Horn Ant. | 21.73 4.5 1.0 25.23 33 Pass
TM3 1907.6 | 25.55 | Horn Ant. | 21.56 4.8 1.0 25.36 33 Pass
T™M4 1852.4 | 25.40 | Horn Ant. | 21.67 4.5 1.0 2517 33 Pass
T™M4 1880.0 | 25.36 | Horn Ant. | 21.64 4.5 1.0 25.14 33 Pass
T™M4 1907.6 | 25.53 | Horn Ant. | 21.53 4.8 1.0 25.33 33 Pass
TM5 1852.4 | 24.53 | Horn Ant. | 20.80 4.5 1.0 24.30 33 Pass
TM5 1880.0 | 25.16 | Horn Ant. | 21.44 4.5 1.0 24.94 33 Pass
TM5 1907.6 | 24.64 | Horn Ant. | 20.62 4.8 1.0 24.42 33 Pass

Note: a, For get the EIRP (Efficient Isotropic Radiated Power) in substitution method, the following
formula should take to calculate it,
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EIRP [dBm] = SGP [dBm] — Cable Loss [dB] + Gain [dBi]

NOTE: SGP- Signal Generator Level

b, RBW=10kHz, VBW=300kHz, and integrated by the instrument to 200kHz for TM1 and TM2
and 5M for TM3, TM4 and TM5.
6.1.5 Conclusion

The equipment PASSED the requirement of this clause.
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6.2 Conducted Power of Transmitter

6.2.1 Test Conditions

Table 19 Test Conditions

Preconditioning: 0.5 hour

Measured at: Antenna connector

Ambient temperature: 25°C

Relative humidity: 52 %

Test Configurations: TM1/TM2/TM3/TM4/TM5 at frequency Bottom, Middle, Top

6.2.2 Test Specifications and Limits

6.2.2.1 Specification

CFR 47 (FCC) part 2.1047 and part 24 subpart E

6.2.2.2 Supporting Standards

Table 20 Supporting Standards:

ANSI/TIA-603-C: 2004

Land Mobile FM or PM Communications Equipment
Measurement and Performance Standards

3GPP TS51.010 V5.4.0.0:2005

Digital cellular telecommunications system Mobile Station
(MS) conformance specification;

3GPP TS 34.121 V7.5.0:2007

Technical Specification Group Radio Access Network; User
Equipment (UE) conformance specification; Radio
transmission and reception (FDD);

6.2.2.3 Limits

Compliance with part 24.232, in no any case may the peak power of a mobile station transmitter exceed
2 W. The calculated longitude EIRP by following formula:

EIRP(dBm)= 10*log (EIRPi mw)-

And for conducted power, we can use Antenna Gain to calculate the limit. So the conducted power:

Pcoc.(dBm)=EIRP(dBm)- Gain(dBi).
and Gain (dBi)= Gain(dBd)+ 2.15dB

Table 21 Limits

Maximum OQutput Power (Watts)

< 2 Watts (33 dBm)

Antenna Gain(dBi):

3.0
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Maximum Conducted Output Power (dBm)

< 30.00

6.2.3 Test Method and Setup

(a)For transmitters other than single sideband, independent sideband and controlled carrier
radiotelephone, Conducted maximum power shall be measured when the transmitter is adjusted in
accordance with the tune-up procedure to give the values of current and voltage on the circuit elements
specified in 2.1033(c)(8). Connect the HUAWEI EM770W Module to the wireless communication tester
CMU200 via the antenna connector. The band class is set as PCS.
(b)Test the Conducted maximum output power by the CMU200.

Test setup

Universal Radio
Communication
Tester CMU200

RF cable
EUT

A

\ 4

Power
supply

A

Figure 2. Test Set-up

6.2.4 Measurement Results

Table 22 Measurement Results

RF Output Power (Conducted)

TEST CONDITIONS Channel512(B) Channel661(M) Channel810(T)
1850.2MHz 1880.0MHz 1909.8MHz
dBm dBm dBm
Measured Limit Measured Limit Measured Limit
TM1 Thom (25 °C)
29.47 30.00 29.50 30.00 29.28 30.00
Vnom (3.3V)
TM2 Thom (25 °C)
25.95 30.00 25.95 30.00 25.77 30.00
Vnom (3.3V)
TEST CONDITIONS Channel9262(B) Channel9400(M) Channel9538(T)
1852.4MHz 1880.0MHz 1907.6MHz
dBm dBm dBm
Measured Limit Measured Limit Measured Limit
TM3 Thom (25 °C)
22.53 30.00 22.46 30.00 22.55 30.00
Vnom (3.3V)
T™M4 Thom (25 °C) 22.40 30.00 22.36 30.00 22.53 30.00
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Vnom (3.3V)
TM5 Thom (25 °C)

21.53 30.00 22.16 30.00 21.64 30.00

Vnom (3.3V)

6.2.5 Conclusion

The equipment PASSED the requirement of this clause.
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6.3 Modulation Characteristics

6.3.1 Test Conditions

Table 23 Test Conditions

Preconditioning: 0.5 hour

Measured at: Antenna connector

Ambient temperature: 25°C

Relative humidity: 52 %

Test Configurations: TM1/TM2/TM3 at frequency Middle

6.3.2 Test Specifications and Limits

6.3.2.1 Specification

CFR 47 (FCC) part 2.1047 and part 24 subpart E

6.3.2.2 Supporting Standards

Table 24 Supporting Standards:

ANSI/TIA-603-C: 2004

Land Mobile FM or PM Communications Equipment
Measurement and Performance Standards

3GPP TS51.010 V5.4.0.0:2005

Digital cellular telecommunications system Mobile Station
(MS) conformance specification;

3GPP TS 34.121 V7.5.0:2007

Technical Specification Group Radio Access Network; User
Equipment (UE) conformance specification; Radio
transmission and reception (FDD);

6.3.2.3 Limits

No specific modulation characteristics requirement limits in part 2.1047 and part 24 subpart E.

Table 25 Limits

Limits

Not applicable

6.3.3 Test Method and Setup

Connect the HUAWEI EM770W Module to Universal Radio Communication Tester CMU200 via the
antenna connector. The frequency band is set as PCS; the HUAWEI EM770W Module’s output is
matched with 50 Q load, test method was according to 3GPP TS 51.010 and 3GPP TS 34.121. The
waveform quality and constellation of the HUAWEI EM770W Module was tested.

Test setup
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Universal Radio Power
Communication RF cable EUT P supply
Tester CMU200 < d -

Figure 3.Test Set-up

6.3.4 Measurement Results

Table 26 Measurement Results

Modulation Characteristic
TEST CONDITIONS Channel661(M)
192MHz
Measured
T™M1 TM2
Trom (25 °C) | Viom (3.3V) Refer to Appendix A Refer to Appendix A
Channel9400(M)
TEST CONDITIONS
192MHz
Measured
TM3
Trom (25 °C) | Viom (3.3V) Refer to Appendix A
6.3.5 Conclusion
The equipment PASSED the requirement of this clause.
For the measurement results refer to appendix A.
Report No: Confidential Information of Huawei. Page21, Total35

SYBHZ(R) E024102009EB-3 No Distribution without Written Permission





‘!"’ FCC Test Report of EM770W
W' FccID: QISEM770W

HuAwel IC ID:6369A-EM770W

6.4 Occupied Bandwidth

6.4.1 Test Conditions

Table 27 Test Conditions

Preconditioning: 0.5 hour

Measured at: Antenna connector
Ambient temperature: 25°C

Relative humidity: 55 %

Test Configurations:

TM1/TM2/TM3 at frequency Bottom, Middle, Top

6.4.2 Test Specifications and Limits

6.4.2.1 Specification

CFR 47 (FCC) part 2.1049 and part 24 subpart E

6.4.2.2 Supporting Standards

Table 28 Supporting Standards:

ANSI/TIA-603-C: 2004

Land Mobile FM or PM Communications Equipment
Measurement and Performance Standards

3GPP TS51.010 V5.4.0.0:2005 Digital cellular telecommunications system Mobile Station

(MS) conformance specification;

3GPP TS 34.121 V7.5.0:2007 Technical Specification Group Radio Access Network; User

Equipment (UE) conformance specification; Radio
transmission and reception (FDD);

6.4.2.3 Limits

No specific occupied bandwidth requirement in part 24 subpart E, but the occupied bandwidth was

defined in part 2.1049: the frequency bandwidth such that, below its lower and above its upper
frequency limits, the mean powers radiated are each equal to 0.5 percent of the total mean power
radiated by a given emission shall be measured.

Table 29 Limits

Upper /lower frequency limits 0.5% of the mean power

6.4.3 Test Method and Setup

HUAWEI EM770W Module was connected to the wireless signal analyzer R&S FSU26 via the one RF

connector. The band class is set as PCS; HUAWEI EM770W Module was controlled to transmit

maximum power. Measure and record the occupied bandwidth of the HUAWEI EM770W Module by the

R&S FSU26.

The OBW, that is the frequency bandwidth such that, below its lower and above its upper frequency
limits, the mean powers radiated are each equal to 0.5 percent of the total mean power radiated by a

given emission shall be measured under the following conditions as applicable:
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Refer to 47CFR part2.1049 section (g)&(h).

(g) Transmitter in which the modulating base band comprises not more than three independent
channels - when modulated by the full complement of signals for which the transmitter is rated. The
level of modulation for each channel should be set to that prescribed in rule parts applicable to the
services for which the transmitter is intended. If specific modulation levels are not set forth in the rules,
the tests should provide the manufacturer's maximum rated condition.

(h) Transmitters employing digital modulation techniques - when modulated by an input signal such that
its amplitude and symbol rate represent the maximum rated conditions under which the equipment will
be operated. The signal shall be applied through any filter networks, pseudorandom generators or other
devices required in normal service. Additionally, the occupied bandwidth shall be shown for operation
with any devices used for modifying the spectrum when such devices are optional at discretion of the
user.

For TM1/TM2 following RBW and VBW are employed:

Measurement bandwidth (RBW): 3 kHz (Resolution bandwidth)
Video bandwidth (VBW): 10 kHz

For TM3 following RBW and VBW are employed:

Measurement bandwidth (RBW): 50 kHz (Resolution bandwidth)

Video bandwidth (VBW): 500 kHz
Test Set-up
Wireless
Communication
test set CMU200 |¢—» Power Power
Divider «p EUT < | Supply
11667B
Spectrum P
Analyzer b
FSU26

Figure 4.Test Set-up

6.4.4 Measurement Results

Table 30 Measurement Results
TEST CONDITIONS Occupied Bandwidth

Channel512(B) Channel661(M) Channel810(T)
Center Frequency 1850.2MHz 1880.0MHz 1909.8MHz

Measured Measured Measured
(kHz) (kHz) (kHz)

TM1 TM2 TM1 T™M2 TM1 T™M2
I/”n%”r;((z?f;\%) 99% 24679 | 246.79 | 24350 | 24679 | 24359 | 246.79

Channel9262(B) Channel9400(M) Channel9538(T)
Center Frequency 1852.4MHz 1880.0MHz 1907.6MHz
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Measured Measured Measured
(MHz) (MHz) (MHz)
TM3 TM3 TM3
Tnom (25 °C) o
Vnom (3.3V) 99% 4.20 417 418

6.4.5 Conclusion

The equipment PASSED the requirement of this clause.
For the measurement results refer to appendix B.
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6.5 Band Edges Compliance

6.5.1 Test Conditions

Table 31 Test Conditions

Preconditioning: 0.5 hour

Measured at: Antenna connector

Ambient temperature: 25°C

Relative humidity: 55 %

Test Configurations: TM1/TM2/TM3 at frequency Bottom, Top

6.5.2 Test Specifications and Limits
6.5.2.1 Specification
CFR 47 (FCC) part 2.1051 and part 24.238

6.5.2.2 Supporting Standards

Table 32 Supporting Standards:

ANSI/TIA-603-C: 2004 Land Mobile FM or PM Communications Equipment
Measurement and Performance Standards

3GPP TS51.010 V5.4.0.0:2005 Digital cellular telecommunications system Mobile Station (MS)
conformance specification;

3GPP TS 34.121 V7.5.0:2007 Technical Specification Group Radio Access Network; User
Equipment (UE) conformance specification; Radio transmission
and reception (FDD);

6.5.2.3 Limits

Compliance with part 24.238, all spurious emission must be attenuated below the transmitter power by
at least 43 +10 logqo P(W). (Whereas P is the rated power of the EUT).

Table 33 Limits for GPRS

TM1 T™M2 T™M3
Rated Power: 30 dBm 26 dBm 24 dBm
Required attenuation: | 43+10log (1) =43, 30 43+10log (0.4) =39, 26 | 43+10log (0.25) = 37,
dBm - 43 dB dBm - 39 dB 24 dBm - 37 dB
Absolute level -13dBm - 13 dBm - 13 dBm

6.5.3 Test Method and Setup

HUAWEI EM770W Module was connected to the wireless signal analyzer R&S FSU26 via the one RF
connector, the band class is set as PCS. HUAWEI EM770W Modulewas controlled to transmit
maximum power. Measure and record band edges compliance of the HUAWEI EM770W Module by the
R&S FSU26.
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For TM1/TM2 following RBW and VBW are employed:

Measurement bandwidth (RBW): 3 kHz (Resolution bandwidth)
Video bandwidth (VBW): 10 kHz
For TM3 following RBW and VBW are employed:
Measurement bandwidth (RBW): 50 kHz (Resolution bandwidth)
Video bandwidth (VBW): 200 kHz
Test Set-up
RF cable
Wireless
Communication | | Power | | EuT Power
test set CMU200 [ 7| Divider =" supply
11667B
Spectrum
analyzer B
FSU26

Figure 5. Test Set-up
6.5.4 Measurement Results

Table 34 Measurement Results outside Band Edges-- Single Carrier

Band Frequency | Channel Test Mode Spurious Level | FCC Result
of Band Number measured limit
edges [MHz] [dBm]
Thom (25 °C), Viom (3.3V)
128 512 T™M1 <-13(See -13 Pass
appendix C) dBm
251 810 T™M1 <-13(See -13 Pass
appendix C) dBm
128 512 T™M2 <-13(See -13 Pass
PCS appendix C) dBm
251 810 TM2 <-13(See -13 Pass
appendix C) dBm
1852.2 9262 TM3 <-13(See -13 Pass
appendix C) dBm
4233 9538 TM3 <-13(See -13 Pass
appendix C) dBm

6.5.5 Conclusion

The equipment PASSED the requirement of this clause.
For the measurement results refer to appendix C.
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6.6 Spurious Emission at Antenna Terminal

6.6.1 Test Conditions

Table 35 Test Conditions

Preconditioning:

0.5 hour

Measured at:

Antenna connector

Ambient temperature:

25°C

Relative humidity:

50 %

Test Configurations:

TM1/TM2/TM3 at frequency Bottom, Middle ,Top

6.6.2 Test Specifications and Limits

6.6.2.1 Specification

CFR 47 (FCC) part 2.1051 and part 24.238

6.6.2.2 Supporting Standards

Table 36 Supporting Standards:

ANSI/TIA-603-C: 2004

Land Mobile FM or PM Communications Equipment
Measurement and Performance Standards

3GPP TS51.010 V5.4.0.0:2005

Digital cellular telecommunications system Mobile Station (MS)
conformance specification;

3GPP TS 34.121 V7.5.0:2007

Technical Specification Group Radio Access Network; User
Equipment (UE) conformance specification; Radio transmission
and reception (FDD);

6.6.2.3 Limits

Compliance with part 24.238, all spurious emission must be attenuated below the transmitter power by
at least 43 +10 log4 P. (Whereas P is the rated power of the EUT).

Table 37 Limits for GPRS Mode

™A1

TM2

T™M3

Rated Power:

30 dBm

26 dBm

24 dBm

Required 43+10log (1) =43, 43+10log (0.4) = 39, 43+10log (0.25) = 37,

attenuation: 24 dBm - 37 dB
30dBm -43 dB 26 dBm - 39 dB

Absolute level -13 dBm -13 dBm -13 dBm

6.6.3 Test Method and Setup

The EUT was connected to the wireless signal analyzer R&S FSU26 via the one RF connector, the
band class is set as PCS. The EUT was controlled to transmit maximum power. Measure and record
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the Conducted Spurious Emission of the EUT by the R&S FSU26.
According to part 24.238, the defined measurement bandwidth as following:

24.238 (b) Measurement procedure: Compliance with these provisions is based on the use of
measurement instrumentation employing a resolution bandwidth of 1 MHz or greater.

Measurement bandwidth (RBW) for 9 kHz up to 150 kHz: 1 kHz;
Measurement bandwidth (RBW) for 150 kHz up to 30MHz: 10 kHz;
Measurement bandwidth (RBW) for 30 MHz up to 20GHz: 1MHz;

Test Set-up
RF cable
Wireless
Communication |, | Power | | EUT Power
test set CMU200 | "| Divider 7 i supply
11667B
Spectrum P
analyzer h
FSU26
Figure 6. Test Set-up
6.6.4 Measurement Results
Table 38 Measurement Results
Channel Test Test Range Output Spurious Level FCC | Result
Mode Power measured [dBm] limit
Number (Frequency)
[dBm]
<-13 dBm -13
TM1 9 kHz~20GHz 30 ] B Pass
Channel (See appendix D) dBm
512(B) <-13dBm -13
T™M2 9 kHz~20GHz 26 ] Pass
(See appendix D) dBm
<- 13 dBm -
Channel | 1yi3 | g khz~20GHz | 24 _ 13 1 Ppass
9262(B) (See appendix D) | dBm
<-13dBm -13
T™1 9 kHz~20GHz 30 _ Pass
Channel (See appendix D) dBm
661(M) <-13 dBm -13
T™M2 9 kHz~20GHz 26 ] Pass
(See appendix D) dBm
<-13 dBm -
Channel | pyi3 | g kHz~20GHZ | 24 _ 13 1 Ppass
9400(M) (See appendix D) | dBm
<- 13 dBm -
Channel | 1311 | 9 kHz~20GHz | 30 _ | Pass
810(T) (See appendix D) m
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<-13 dBm 213
TM2 | 9kHz~20GHz | 26 _ e
(See appendix D) | dBm
<- 13 dBm )
Channel | ryi3 | g kHz~20GHz | 24 13| oo,
ikl (See appendix D) | dBm

6.6.5 Conclusion

The equipment PASSED the requirement of this clause.
For the measurement results refer to appendix D.
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6.7 Frequency Stability

6.7.1 Test Conditions

Table 39 Test Conditions

Preconditioning: 0.5 hour

Measured at: Antenna connector

Ambient temperature: See below

Relative humidity: 55 % at 25 °C

Test Configurations: TM1/TM2/TM3 at frequency Middle

6.7.2 Test Specifications and Limits
6.7.2.1 Specification
CFR 47 (FCC) part 2.1055 and part 24.235

6.7.2.2 Supporting Standards

Table 40 Supporting Standards:

ANSI/TIA-603-C: 2004 Land Mobile FM or PM Communications Equipment
Measurement and Performance Standards

3GPP TS51.010 V5.4.0.0:2005 Digital cellular telecommunications system Mobile Station
(MS) conformance specification;

3GPP TS 34.121 V7.5.0:2007 Technical Specification Group Radio Access Network; User
Equipment (UE) conformance specification; Radio
transmission and reception (FDD);

6.7.2.3 Limits
No specific frequency stability requirement in part 2.1055 and part 24.235.

6.7.3 Test Method and Setup

The frequency stability shall be measured with variation of ambient temperature as follows:
(1) From -30 ° to +50 ° centigrade for all equipment except that specified in subparagraphs
(2) and (3) of paragraph 2.1055

(a) Frequency measurements shall be made at the extremes of the specified temperature range and at
intervals of not more than 10° centigrade through the range. A period of time sufficient to stabilize all of
the components of the oscillator circuit at each temperature level shall be allowed prior to frequency
measurement. The short-term transient effects on the frequency of the transmitter due to keying (except
for broadcast transmitters) and any heating element cycling normally occurring at each ambient
temperature level also shall be shown. Only the portion or portions of the transmitter containing the
frequency determining and stabilizing circuitry need be subjected to the temperature variation test.

(b) The frequency stability shall be measured with variation of primary supply voltage as follows:

(1) Vary primary supply voltage from 95 to 105 percent of the nominal value for other than hand carried
battery equipment.

(2) For hand carried, battery powered equipment, reduce primary supply voltage to the battery
operating end point, which shall be specified by the manufacturer.

(3) The supply voltage shall be measured at the input to the cable normally provided with the equipment,
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or at the power supply terminals if cables are not normally provided. Effects on frequency of transmitter
keying (except for broadcast transmitters) and any heating element cycling at the nominal supply

voltage and at each extreme also shall be shown.

(c) When deemed necessary, the Commission may require tests of frequency stability under conditions
in addition to those specifically set out in paragraphs (a), (b), (c) of this section. (For example,
measurements showing the effect of proximity to large metal objects, or of various types of antennas,

may be required for portable equipment.)

The EUT can only work in such extreme voltage 3.0V and 3.6V, so here the EUT is tested in the 3.0V

and 3.6V.

Test Set up

Connect the EUT to the Wireless Communication test set CMU200 via the connector. Then measure

the frequency error by the Wireless Communication test set CMU200. The EUT’s output is matched

with a 50 Q load.

Wireless

C RF cable
Communication P
test set CMU200 |~

»| EUT

A

Power
supply

Figure 7. Test Set up

6.7.4 Measurement Results

6.7.4.1 Measurement Results vs. Variation of Temperature

® TM1, 3.3V DC Channel N0.661(192.0MHz)

Table 41 Measurement Results vs. Variation of Temperature —TM1
Temperature Nominal Frequency Measured Result
Frequency Error(Hz)
(MHz)

-30 °C 1880.0 30 Pass
-20 °C 1880.0 -25 Pass
-10 °C 1880.0 -18 Pass
0°C 1880.0 -9 Pass
+10 °C 1880.0 5 Pass
+20 °C 1880.0 9 Pass
+30 °C 1880.0 -7 Pass
+40 °C 1880.0 -13 Pass
+50 °C 1880.0 -17 Pass

Table 42 Measurement Results vs. Variation of Temperature —TM2

® TM2, 3.3V DC Channel N0.661(192.0MHz)

Report No:
SYBHZ(R) E024102009EB-3

Confidential Information of Huawei.
No Distribution without Written Permission

Page31, Total35






‘!"’ FCC Test Report of EM770W
W' FccID: QISEM770W

HuAwel IC ID:6369A-EM770W

Security Level: Public

Temperature Nominal Frequency Measured Result
Frequency Error(Hz)
(MHz)
-30 °C 1880.0 34 Pass
-20 °C 1880.0 -25 Pass
-10 °C 1880.0 13 Pass
0°C 1880.0 -12 Pass
+10 °C 1880.0 10 Pass
+20 °C 1880.0 -10 Pass
+30 °C 1880.0 -10 Pass
+40 °C 1880.0 12 Pass
+50 °C 1880.0 -19 Pass
® TM3, 3.3V DC Channel N0.9400(192.0MHz)
Table 43 Measurement Results vs. Variation of Temperature —TM3
Temperature Nominal Frequency Measured Result
Frequency Error(Hz)
(MHz)
-30 °C 1880.0 -34 Pass
-20 °C 1880.0 21 Pass
-10 °C 1880.0 -14 Pass
0°C 1880.0 -14 Pass
+10 °C 1880.0 -10 Pass
+20 °C 1880.0 -6 Pass
+30 °C 1880.0 9 Pass
+40 °C 1880.0 -13 Pass
+50 °C 1880.0 -18 Pass
6.7.4.2 Measurement Results vs. Variation of Voltage
® TM1, 25 °C ,Channel No. 661(192.0MHz)
Table 44 Measurement Results vs. Variation of Voltage—TM1
Voltage Nominal Frequency Measured Result
Frequency Error(Hz)
(MHz)
36V 1880.0 -7 Pass
33V 1880.0 -36 Pass
3.0V 1880.0 27 Pass
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® TM2, 25 °C ,Channel No. 661(192.0MHz)
Table 45 Measurement Results vs. Variation of Voltage—TM2

Voltage Nominal Frequency Measured Result
Frequency Error(Hz)

(MHz)
36V 1880.0 -29 Pass
3.3V 1880.0 -14 Pass
3.0V 1880.0 23 Pass

® TMS3, 25 °C ,Channel No. 9400(192.0MHz)
Table 46 Measurement Results vs. Variation of Voltage —TM3

Voltage Nominal Frequency Measured Result
Frequency Error(Hz)

(MHz)
36V 1880.0 -7 Pass
33V 1880.0 1 Pass
3.0V 1880.0 -24 Pass

6.7.5 Conclusion

The equipment PASSED the requirement of this clause.
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7 System Measurement Uncertainty

For a 95% confidence level, the measurement expanded uncertainties for defined systems, in accordance
with the recommendations of ISO 17025 as following:

Table 47 System Measurement Uncertainty

Iltems Extended Uncertainty
Effective Radiated Power of EIRP (dBm) U=3dB; k=2
Transmitter
Band Width Magnitude (%) U=0.2%; k=2
Band Edge Compliance Disturbance Power(dBm) | U=2.0dB; k=2
Conducted Spurious Disturbance Power(dBm) [ U=2.0dB; k=2
Emission at Antenna
Terminal
Frequency Stability Frequency U=0.21ppm; k=2
Accuracy(ppm)
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8 Appendices
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Notice

1. The laboratory has obtained the accreditation of China National Accreditation Service
for Conformity Assessment (CNAS), and accreditation number: L0O310.

2. The laboratory has obtained the accreditation of THE AMERICAN ASSOCIATION
FOR LABORATORY ACCREDITATION (A2LA), and Accreditation Council Certificate
Number: 2174.01.

3. The laboratory has been listed on the US Federal Communications Commission list
of test facilities recognized to perform electromagnetic emissions measurements. The
site recognition number is 97456.

4. The laboratory has been listed by industry Canada to perform electromagnetic
emission measurement. The site recognition number is 6369A-1.

5. The laboratory also has been listed by the VCCI to perform EMC measurements.
The accreditation number is R2364, C2583, and T256.

6. The test report is invalid if not marked with "exclusive stamp for the test report".

7. The test report is invalid if not marked with the stamps or the signatures of the
persons responsible for performing, revising and approving the test report.

8. The test report is invalid if there is any evidence of erasure and/or falsification.

9. If there is any dissidence for the test report, please file objection to the test centre
within 15 days from the date of receiving the test report.

10. Normally, the test report is only responsible for the samples that have undergone the
test.

11. Context of the test report cannot be used partially or in full for publicity and/or

promotional purposes without previous written approval of the laboratory.
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Huawei Technologies Co Ltd

Huawei Industrial Base,
Bantian Longgang

Shenzhen 518128, P.R China
Tel: +86 755 89651014

Fax: +86 755 89652518
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REPORT ON FCC Test of HSPA Module

M/N: EM770W

Report No: SYBHZ(R) E024102009EB-2

REGULATION FCC CFRA47 Part 2: Subpart J;

FCC CFRA47 Part 22: Subpart H;

RSS-Gen Issue 2 June 2007

RSS-132 Issue 2 September 2005

CONCLUSION Pass
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General Manager Oct. 15, 2009 TR b AT
Date Name signature
Technical Responsibility /\ %
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A
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1 Summary

The table below summarizes the measurements and results for the HUAWEI EM770W Module.
Detailed results and descriptions are shown in the following pages.

Table 1 Summary of results

FCC FCC Section in RSS-132 Description Result
Measurement Limits
Specification Part(s)
2.1046 22.913 4.4 Effective Radiated Power of PASS
Transmitter
2.1046 22.913 4.4 Conducted Power of PASS
Transmitter
2.1047 Modulation Characteristics PASS
2.1049 4.5 Occupied Bandwidth PASS
2.1051 22.917 4.5 Band Edges compliance PASS
2.1051 22.917 4.5 Spurious Emission at Antenna PASS
Terminal
2.1055 22.355 4.3 Frequency Stability PASS
2.1053 22.917 4.5 Radiated Spurious Emissions PASS

Note: The Radiated Spurious Emissions’ test results are shown in the EMC report.
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2 Product Description

2.1 Production Information

2.1.1 General Description

HUAWEI EM770W Module is subscriber equipment in the GSM/UMTS system. The frequency band

is 850M. The EM770W implements such functions as RF signal receiving / Transmitting,

HSUPA/HSDPA/WCDMA/EDGE/GPRS/GSM protocol processing and data service etc. Externally it
provides USB interface (to connect to the notebook etc.), USIM card interface. It has an internal

antenna. EM770W uses Qualcomm MSM6290 chipset and Zero-IF technologies.

2.1.2 Support function and Service

The HUAWEI EM770W Module support the function and service as follows:

Table 2 Service and Test mode List

Service Name Characteristic Corresponding Note

Test Mode
Data Modulation: GMSK | TM1 GPRS/GSM
Data Modulation: 8PSK | TM2 EDGE
Data Modulation: QPSK | TM3 WCDMA
Data Modulation: QPSK | TM4 HSDPA
Data Modulation: QPSK | TM5 HSUPA

Note: * The specified GPRS test conditions & settings are defined in 3GPP TS51.010 V5.4.0 and the
EDGE test conditions & settings are defined in 3GPP TS51.010 V5.4.0.The WCDMA test condition &

settings are defined in 3GPP TS 34.121 V7.5.0:2007.

2.2 Modification Information

For original equipment, following table is not application.
Table 3 Modification Information

Model Number Board/M | Original New Modify Information
odule Version Version
! —_ —
(@N AN CAall &
\ S\ \e> g i S | B\ \W> L N/ | S\
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3 Test Site Description

The test site of:

Huawei Technologies Co. Ltd.

P.O. Box 518129

Huawei base, bantian,

Longgang District, Shenzhen, China

3.1 Testing Period
The test have been performed during the period of

Oct. 13, 2009 — Oct. 14, 2009

3.2 General Set up Description

HUAWEI EM770W Module can support GSM/GPRS/EDGE/WCDMA/HSDPA/HSUPA mode and 850M
Band. During this measurement, the HUAWEI EM770W Module just works in
GSM/GPRS/EDGE/WCDMA/HSDPA/HSUPA mode and 850M Band.

TM1: GPRS/GSM Mode with GMSK Modulation
TM2: EDGE Mode with 8PSK Modulation

TM3: WCDMA Mode with QPSK Modulation
TM4: HSDPA Mode with QPSK Modulation
TM5: HSUPA Mode with QPSK Modulation

Report No: Confidential Information of Huawei. Page7, Total35
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4 Product Description

4.1 Technical Characteristics

4.1.1 Frequency Range

Table 4 Frequency Range

Uplink band: 824 to 849 MHz

Downlink band: 869 to 894 MHz

4.1.2 Channel Spacing / Separation

Table 5 Channel Spacing / Separation

EDGE/GPRS/GSM WCDMA/HSDPA/HSUPA
Channel Raster 200k Hz 200k Hz
Channel spacing: 200k Hz 5MHz
4.1.3 Type of Emission
Table 6 Type of Emission
EDGE/GPRS/GSM WCDMA/HSDPA/HSUPA
Emission Designation: 300KG7W / 300KGXW 5MO0FOW

According to CFR 47 (FCC) part 2, subpart C, section 2.201 and 2.202
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4.1.4 Environmental Requirements

Table 7 Environmental Requirements

Minimum temperature: -10°C
Maximum temperature: +55°C
Relative Humidity: 5%-95%RH

4.1.5 Power Source

Table 8 Power Source

DC voltage nominal: === 3.3V; Supplied by USB port of notebook
DC voltage range TT=3.0-3.6V
DC current maximal: 1A

4.1.6 Tune-up Procedure

According to CFR (FCC) part 2, subpart 2, section 2.1033(c) (9).
Please reference the document Tune-up Procedure in TCF.
4.1.7 Applied DC Voltages and Currents

According to CFR (FCC) part 2, subpart 2, section 2.1033(c) (8).
The voltage and current in the final RF stage is:

Table 9 Applied RF Module DC Voltages and Currents

Voltage: ===2.85V (for the RF IC)
Current: 150mA According to CFR (FCC) part 2, subpart 2, section 2.1033(c) (8)
Voltage: ===3.6V _(for the PA module)
Current: 350mA According to CFR (FCC) part 2, subpart 2, section 2.1033(c) (8)
Report No: Confidential Information of Huawei. Page9, Total35
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4.2 EUT ldentification List

4.2.1 Board Information

Table 10 Board Information

HSPA Module

EM770W

Board and Module

Model name

Serial Number

Remarks

EM770W

GR5TAC1972501335

MD32TCPU

4.2.2 Adapter Technical Data

No Applicable.

4.2.3 Battery Technical Data

No Applicable.

4.2.4 FCC Identification

Grantee Code: QIS
Product Code: EM770W
FCC Identification: QISEM770W

4.2.5 IC Identification
Grantee Code: 6369A-
Product Code: EM770W

IC Identification:

6369A-EM770W
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5 Main Test Instruments

Table 11 Main Test Equipments

Equipment Description | Manufacturer Model Serial Number Calibrated until

(MM.DD.YYYY)
EMI Test receiver R&S ESIB 26 100318 4.22,2010
Broadband Antenna Schaffner CBL 6112B 2747 11.10, 2009
Horn Antenna R&S HF906 359287/006 1.23.2010
DC power supply Schwarzbeck D69250- 979/917 11.20.2009

UHAP/D69250-VHAP
Signal Generator R&S SMR 40 100325 5.12, 2010
Vector Signal R&S SMU200A 100699 01.15.2010
Generator
Power Supply Agilent 66311B MY43006371 04.26.2010
Climate Chamber WEISS WK11-600/70 5922602844001 9.26.2010
0

Universal Radio R&S CMU200 113164 06.17.2010
Communication
Tester
Spectrum Analyzer R&S FSU26 200002 04.29.2010
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6 Transmitter Measurements

6.1 Effective Radiated Power of Transmitter (ERP)

6.1.1 Test Conditions

Table 12 Test Conditions

Preconditioning: 0.5 hour

Measured at: enclosure

Ambient temperature: 25C

Relative humidity: 55%

Test Configurations: TM1/TM2/TM3/TM4/TM5 at Channel Bottom, Middle, Top

6.1.2 Test Specifications and Limits
6.1.2.1 Specification
CFR 47 (FCC) part 2.1046 and part 22.913

6.1.2.2 Supporting Standards

Table 13 Supporting Standards:

ANSI/TIA-603-C:2004 Land Mobile FM or PM Communications Equipment
Measurement and Performance Standards

3GPP TS51.010 V5.4.0.0:2005 | Digital cellular telecommunications system Mobile Station
(MS) conformance specification;

3GPP TS 34.121 V7.5.0:2007 Technical Specification Group Radio Access Network;
User Equipment (UE) conformance specification; Radio
transmission and reception (FDD);

6.1.2.3 Limits

Compliance with part 22.913, mobile/portable stations are limited to 7 watts ERP peak power.
W (dBm)= 10*log (W in mw)-
Table 14 Limits

Maximum Output Power (Watts) <7 Watts

Maximum Output Power (dBm) < 38.5dBm

6.1.3 Test Method and Setup

(a) For transmitters other than single sideband, independent sideband and controlled carrier
radiotelephone, ERP shall be measured when the transmitter is adjusted in accordance with the
tune-up procedure to give the values of current and voltage on the circuit elements specified in
2.1033(c)(8). Connect the HUAWEI EM770W Module to the wireless communication tester
CMU200 via the air interface. The band is set as 850M.

(b) Test the Radiated maximum output power by the CMU200 received from test antenna.
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(c) Use substitution method to verify the maximum output power. The EUT is substituted by a dipole
antenna. The dipole is connected to a signal generator. And then adjust the output level of the
signal generator to get the same received power recorded in step (b) on CMU200, and record the
power level of Signal Generator. Of course, the cable loss at the test frequency should be
compensated.

Test setup

Step 1: Pre-test

Full Anechoic Chamber

Test
Antenna
EUT 3m
. > I } ‘ CMU200
Step 2: Substitution method to verify the maximum ERP
Full Anechoic Chamber
Substitution Test
Antenna Antenna
3m
———————————————————————————————— > I } ‘ CMU200

Signal Generator

Figure 1.Test Set-up
NOTE: Effective radiated power (ERP) refers to the radiation power output of the EUT, assuming all
emissions are radiated from half-wave dipole antennas.

ERP was measured using 1 host.
BenQ Joy book S72

Report No: Confidential Information of Huawei. Page13, Total35
SYBHZ(R) E024102009EB-2 No Distribution without Written Permission





W

HUAWEI

FCC Test Report of EM770W
FCC ID: QISEM770W
IC ID:6369A-EM770W

Security Level: Public

6.1.4 Measurement Results

6.1.4.1 Pre-test Results
For HSDPA test mode, there are 4 sub-tests for different configuration. For the sub-test 1, the max
power of EM770W is the maximum as followed table.
The channel is mid range.

HSDPA conducted max power pre-scan

Sub-test c d d c/d HS CM MPR Test
(SF) (Note1, | (dB) (dB) result
Note 2) | (Note (Note
3) 3)
1 2/15 15/15 64 2/15 4/15 0 0 24.07
2 12/15 15/15 64 12/15 24/15 1 0 22.95
3 15/15 8/15 64 8/15 30/15 1.5 0.5 22.97
4 15/15 4/15 64 4/15 30/15 1.5 0.5 22.86

For HSUPA test mode, there are 5 sub-tests for different configuration. For the sub-test 1, the max
power of EM770W is the maximum as followed table.
The channel is mid range.

HSUPA conducted max power pre-scan

Sub- bc bd bd | be/bd | bHS | bec bed bed | bed CM | MPR | Test
test (SF) (SF) | (Cod | (dB) | (dB) | result
es)
1 8/15 15/15| 64 | 8/15 | 16/15 | 16/15 | 448/75 | 4 1 1 0 22.18
2 6/15 15/15 | 64 | 6/15 | 12/15 | 12/15 | 94/75 4 1 3 2 21.15
3 15/15 | 5/15 | 64 | 5/15 | 30/15 | 30/15 | bed1: 4 2 2 1 21.7
47/15 4
bed2:
47/15
4 1/15 15/15| 64 | 115 | 2115 | 2/15 | 56/75 4 1 3 2 21.64
5 12/15 | 15/15 | 64 | 12/15 | 24/15 | 24/15 | 224/25 | 4 1 0 22.08
For the following test, the TM4 was used for HSDPA; the TM5 was used for HSUPA.
Table 15 Pre-test Measurement Results
RF Output Power (ERP)
TEST CONDITIONS Channel128(B) Channel192(M) Channel251(T)
824.2MHz 837.0MHz 848.8MHz
dBm dBm dBm
Measured Limit Measured Limit Measured Limit
™1 Thom (25 °C)
33.97 38.5 34.24 38.5 33.81 38.5
Vnom (3.3V)
TM2 Thom (25 °C)
29.50 38.5 29.69 38.5 29.30 38.5
Vnom (3.3V)
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TEST CONDITIONS Channel4132(B) Channel4182(M) Channel4233(T)
826.4MHz 836.4MHz 846.6MHz
dBm dBm dBm
Measured Limit Measured Limit Measured Limit
™S Trom (25 °C) 26.17 38.5 26.27 38.5 25.99 38.5
Vnom (3.3V) ’ ' ’ ' ’ ’
M Teom (257°C) 25.98 38.5 26.20 38.5 26.02 38.5
Vnom (3.3V) ' ' ' ' ' '
TM5 Thom (25 °C)
24.47 38.5 24.31 38.5 24.37 38.5
Vnom (3.3V)
6.1.4.2 Substitution Results
Table 16 Substitution Results
Test Freq. Meas. | Substitution | SGP | Substitution | Cable | Substitution | FCC | Result
Mode [MHZ] Level Antenna [dBm] | Gain[dBd] | Loss Level limit
[dBm] Type [dB] (ERP) [dBm]
[dBm]
TM1 824.2 33.97 | Dipole Ant. | 37.15 -2.75 0.6 33.80 38.5 | Pass
T™M1 837.0 34.24 | Dipole Ant. | 37.63 -2.87 0.6 34.16 38.5 | Pass
TM1 848.8 33.81 | Dipole Ant. | 37.18 -2.85 0.6 33.73 38.5 | Pass
TM2 824.2 29.50 | Dipole Ant. | 32.63 -2.75 0.6 29.28 38.5 | Pass
T™M2 837.0 29.69 | Dipole Ant. | 32.94 -2.87 0.6 29.47 38.5 | Pass
T™M2 848.8 29.30 | Dipole Ant. | 32.59 -2.85 0.6 29.14 38.5 | Pass
T™M3 826.4 26.17 | Dipole Ant. | 29.29 -2.75 0.6 25.94 38.5 | Pass
TM3 836.4 26.27 | Dipole Ant. | 29.52 -2.87 0.6 26.05 38.5 | Pass
TM3 846.6 25.99 | Dipole Ant. | 29.21 -2.85 0.6 25.76 38.5 | Pass
T™M4 826.4 25.98 | Dipole Ant. | 29.14 -2.75 0.6 25.79 38.5 | Pass
T™M4 836.4 26.20 | Dipole Ant. | 29.48 -2.87 0.6 26.01 38.5 | Pass
T™M4 846.6 26.02 | Dipole Ant. | 29.22 -2.85 0.6 25.77 38.5 | Pass
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TMS 826.4 2447 | Dipole Ant. | 27.70 -2.75 0.6 24.35 38.5 | Pass
TMS 836.4 2431 | Dipole Ant. | 27.53 -2.87 0.6 24.06 38.5 | Pass
TM5 846.6 24.37 | Dipole Ant. | 27.59 -2.85 0.6 24.14 38.5 | Pass

Note: a, For get the ERP (Efficient Radiated Power) in substitution method, the following formula

should take to calculate it,

ERP [dBm] = SGP [dBm] — Cable Loss [dB] + Gain [dBd]

NOTE: SGP- Signal Generator Level

b, RBW=10kHz, VBW=300kHz, and integrated by the instrument to 200kHz for TM1 and TM2

and 5M for TM3, TM4 and TM5.

6.1.5 Conclusion

The equipment PASSED the requirement of this clause.
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6.2 Conducted Power of Transmitter

6.2.1 Test Conditions

Table 17 Test Conditions

Preconditioning: 0.5 hour

Measured at: Antenna connector

Ambient temperature: 25°C

Relative humidity: 52 %

Test Configurations: TM1/TM2/TM3/TM4/TM5 at Channel Bottom, Middle, Top

6.2.2 Test Specifications and Limits

6.2.2.1 Specification

CFR 47 (FCC) part 2.1047 and part 22 subpart H

6.2.2.2 Supporting Standards

Table 18 Supporting Standards:

ANSI/TIA-603-C: 2004

Land Mobile FM or PM Communications Equipment
Measurement and Performance Standards

3GPP TS51.010 V5.4.0.0:2005

Digital cellular telecommunications system Mobile Station
(MS) conformance specification;

3GPP TS 34.121 V7.5.0:2007

Technical Specification Group Radio Access Network; User
Equipment (UE) conformance specification; Radio
transmission and reception (FDD);

6.2.2.3 Limits

Compliance with part 22.913, in no any case may the peak power of a mobile station transmitter exceed
7 W. The calculated longitude ERP by following formula:

ERP(dBm)= 10*log (ERPin watts)-

And for conducted power, we can use Antenna Gain to calculate the limit. So the conducted power:

Peoc.(dBm)=ERP(dBm)- Gain(dBd).
and Gain (dBd)= Gain(dBi)- 2.15dB

Table 19 Limits

Maximum OQutput Power (Watts)

< 7 Watts(38.5dBm)

Antenna Gain(dBi):

4.28
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Antenna Gain(dBd):

213

Maximum Conducted Output Power (dBm) <36.37

6.2.3 Test Method and Setup

(a)For transmitters other than single sideband, independent sideband and controlled carrier
radiotelephone, Conducted maximum power shall be measured when the transmitter is adjusted in
accordance with the tune-up procedure to give the values of current and voltage on the circuit elements
specified in 2.1033(c)(8). Connect the HUAWEI EM770W Module to the wireless communication tester
CMU200 via the antenna connector. The band class is set as US Cellular.

(b)Test the Conducted maximum output power by the CMU200.

Test setup

Universal Radio
Communication
Tester CMU200

Power
EUT supply

RF cable

A

A

A 4

Figure 2. Test Set-up

6.2.4 Measurement Results

Table 20 Measurement Results

RF Output Power (Conducted)

TEST CONDITIONS Channel128(B) Channel192(M) Channel251(T)
824 .2MHz 837.0MHz 848.8MHz
dBm dBm dBm

Measured Limit Measured Limit Measured Limit

T™1 Thom (25 °C)
31.84 36.37 32.11 36.37 31.68 36.37

Vnom (3.3V)

T™M2 Thom (25 °C)
27.37 36.37 27.56 36.37 2717 36.37

Vnom (3.3V)
TEST CONDITIONS Channel4132(B) Channel4182(M) Channel4233(T)

826.4MHz 836.4MHz 846.6MHz
dBm dBm dBm

Measured Limit Measured Limit Measured Limit

TM3

Thom (25 °C)
Vnom (3.3V)

24.04 36.37 24.14 36.37 23.86 36.37
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T™4 Thom (25 °C)
Vnom (3.3V) 23.85 36.37 24.07 36.37 23.89 36.37

TM5 Thom (25 °C)
22.34 36.37 22.18 36.37 22.24 36.37

Vnom (3.3V)

6.2.5 Conclusion

The equipment PASSED the requirement of this clause.
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6.3 Modulation Characteristics

6.3.1 Test Conditions

Table 21 Test Conditions

Preconditioning: 0.5 hour

Measured at: Antenna connector

Ambient temperature: 25°C

Relative humidity: 52 %

Test Configurations: TM1/TM2/TM3 at frequency Middle

6.3.2 Test Specifications and Limits
6.3.2.1 Specification
CFR 47 (FCC) part 2.1047 and part 22 subpart H

6.3.2.2 Supporting Standards

Table 22 Supporting Standards:

ANSI/TIA-603-C: 2004 Land Mobile FM or PM Communications Equipment
Measurement and Performance Standards

3GPP TS51.010 V5.4.0.0:2005 Digital cellular telecommunications system Mobile Station
(MS) conformance specification;

3GPP TS 34.121 V7.5.0:2007 Technical Specification Group Radio Access Network; User
Equipment (UE) conformance specification; Radio
transmission and reception (FDD);

6.3.2.3 Limits

No specific modulation characteristics requirement limits in part 2.1047 and part 22 subpart H.
Table 23 Limits

Limits Not applicable

6.3.3 Test Method and Setup

Connect the HUAWEI EM770W Module to Universal Radio Communication Tester CMU200 via the
antenna connector. The frequency band is set as 850M; the HUAWEI EM770W Module’s output is
matched with 50 Q load, test method was according to 3GPP TS 51.010 and 3GPP TS 34.121. The
waveform quality and constellation of the HUAWEI EM770W Module was tested.

Test setup
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Universal Radio Power
Communication RF cable EUT ’ supply
Tester CMU200 < > =

Figure 3.Test Set-up

6.3.4 Measurement Results

Table 24 Measurement Results

Modulation Characteristic

TEST CONDITIONS Channel Middle

Measured
T™M1 T™2
Trom (25 °C) | Viom (3.3V) Refer to Appendix A Refer to Appendix A

Modulation Characteristic

TEST CONDITIONS Channel4182(M)
836.4MHz
Measured
TM3
Trom (25 °C) | Vnom (3.3V) Refer to Appendix A

6.3.5 Conclusion
The equipment PASSED the requirement of this clause.

For the measurement results refer to appendix A.
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6.4 Occupied Bandwidth

6.4.1 Test Conditions

Table 25 Test Conditions

Preconditioning: 0.5 hour

Measured at: Antenna connector

Ambient temperature: 25°C

Relative humidity: 55 %

Test Configurations: TM1/TM2/TM3 at frequency Bottom, Middle, Top

6.4.2 Test Specifications and Limits
6.4.2.1 Specification
CFR 47 (FCC) part 2.1049 and part 22 subpart H.

6.4.2.2 Supporting Standards

Table 26 Supporting Standards:

ANSI/TIA-603-C: 2004 Land Mobile FM or PM Communications Equipment
Measurement and Performance Standards

3GPP TS51.010 V5.4.0.0:2005 Digital cellular telecommunications system Mobile Station
(MS) conformance specification;

3GPP TS 34.121 V7.5.0:2007 Technical Specification Group Radio Access Network; User
Equipment (UE) conformance specification; Radio
transmission and reception (FDD);

6.4.2.3 Limits

No specific occupied bandwidth requirement in part 22 subpart H, but the occupied bandwidth was
defined in part 2.1049: the frequency bandwidth such that, below its lower and above its upper
frequency limits, the mean powers radiated are each equal to 0.5 percent of the total mean power

radiated by a given emission shall be measured.
Table 27 Limits

Upper /lower frequency limits 0.5% of the mean power

6.4.3 Test Method and Setup

HUAWEI EM770W Module was connected to the wireless signal analyzer R&S FSU26 via the one RF
connector. The band class is set as 850M; HUAWEI EM770W Module was controlled to transmit
maximum power. Measure and record the occupied bandwidth of the HUAWEI EM770W Module by the
R&S FSU26.

The OBW, that is the frequency bandwidth such that, below its lower and above its upper frequency
limits, the mean powers radiated are each equal to 0.5 percent of the total mean power radiated by a
given emission shall be measured under the following conditions as applicable:

Refer to 47CFR part2.1049 section (g)&(h).
(g) Transmitter in which the modulating base band comprises not more than three independent
channels - when modulated by the full complement of signals for which the transmitter is rated. The
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level of modulation for each channel should be set to that prescribed in rule parts applicable to the
services for which the transmitter is intended. If specific modulation levels are not set forth in the rules,
the tests should provide the manufacturer's maximum rated condition.

(h) Transmitters employing digital modulation techniques - when modulated by an input signal such that
its amplitude and symbol rate represent the maximum rated conditions under which the equipment will
be operated. The signal shall be applied through any filter networks, pseudorandom generators or other
devices required in normal service. Additionally, the occupied bandwidth shall be shown for operation
with any devices used for modifying the spectrum when such devices are optional at discretion of the
user.

For TM1/TM2 following RBW and VBW are employed:

Measurement bandwidth (RBW): 3 kHz (Resolution bandwidth)
Video bandwidth (VBW): 10 kHz

For TM3 following RBW and VBW are employed:

Measurement bandwidth (RBW): 50 kHz (Resolution bandwidth)

Video bandwidth (VBW): 500 kHz
Test Set-up
Wireless
Communication
test set CMU200 <«
“—”| Power Power
Divider | EUT < | Supply
11667B
Spectrum B
Analyzer b
FSU 26

Figure 4.Test Set-up
6.4.4 Measurement Results

Table 28 Measurement Results

TEST CONDITIONS Occupied Bandwidth
Channel128(B) Channel192(M) Channel251(T)
Center Frequency 824.2MHz 837.0MHz 848.8MHz
Measured Measured Measured
(kHz) (kHz) (kHz)
T™M1 TM2 T™1 TM2 ™1 TM2
I/”n%r:‘n(é?;\%) 99% 246.79 | 24519 | 24519 | 24199 | 24519 | 245.19
Channel4132(B) Channel4182(M) Channel4233(T)
Center Frequency 826.4MHz 836.4MHz 846.6MHz
Measured Measured Measured
(MHz) (MHz) (MHz)
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T™M3 T™M3

TM3

Tnom (25 °C)

[s)
Vnom (3.3V) 99% 4.18 417

417

6.4.5 Conclusion

The equipment PASSED the requirement of this clause.
For the measurement results refer to appendix B.
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6.5 Band Edges Compliance

6.5.1 Test Conditions

Table 29 Test Conditions

Preconditioning: 0.5 hour

Measured at: Antenna connector

Ambient temperature: 25°C

Relative humidity: 55 %

Test Configurations: TM1/TM2/TM3 at frequency Bottom, Top

6.5.2 Test Specifications and Limits
6.5.2.1 Specification
CFR 47 (FCC) part 2.1051 and part 22.917

6.5.2.2 Supporting Standards

Table 30 Supporting Standards:

ANSI/TIA-603-C: 2004 Land Mobile FM or PM Communications Equipment
Measurement and Performance Standards

3GPP TS51.010 V5.4.0.0:2005 Digital cellular telecommunications system Mobile Station (MS)
conformance specification;

3GPP TS 34.121 V7.5.0:2007 Technical Specification Group Radio Access Network; User
Equipment (UE) conformance specification; Radio transmission
and reception (FDD);

6.5.2.3 Limits

Compliance with part 22.917, all spurious emission must be attenuated below the transmitter power by
at least 43 +10 logio P (W) . (Whereas P is the rated power of the EUT).

Table 31 Limits

™1 TM2 TM3
Rated Power: 33 dBm 27 dBm 24 dBm
Required 43+10log (2) = 46, 43+10log (0.5) =40, 43+10log (0.25) = 37,
attenuation:
33 dBm - 46 dB 27 dBm -40 dB 24 dBm - 37 dB
Absolute level -13dBm -13dBm -13dBm

6.5.3 Test Method and Setup

HUAWEI EM770W Module was connected to the wireless signal analyzer R&S FSU26 via the one RF
connector, the band class is set as 850M. HUAWEI EM770W Module was controlled to transmit
maximum power. Measure and record band edges compliance of the HUAWEI EM770W Module by the
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R&S FSU26.
For TM1/TM2 following RBW and VBW are employed:
Measurement bandwidth (RBW): 3 kHz (Resolution bandwidth)
Video bandwidth (VBW): 10 kHz
For TM3 following RBW and VBW are employed:
Measurement bandwidth (RBW): 50 kHz (Resolution bandwidth)
Video bandwidth (VBW): 200 kHz
Test Set-u
RF cable
Wireless
Communication | | Power | | EuT Power
test set CMU200 [ ~| Divider =7 supply
11667B
Spectrum P
analyzer
FSU26

Figure 5. Test Set-up

6.5.4 Measurement Results

Table 32 Measurement Results outside Band Edges-- Single Carrier

Band Frequency | Channel Test Mode Spurious Level | FCC Result

of Band Number measured limit
edges [MHz] [dBm]
Trom (25 °C), Viom (3.3V)

824.2 128 TM1 <-13(See -13 Pass

appendix C) dBm
848.8 251 ™1 <-13(See -13 Pass

appendix C) dBm
824.2 128 TM2 <-13(See -13 Pass

Cellular appendix C) dBm
848.8 251 TM2 <-13(See -13 Pass

appendix C) dBm

826.4 4132 TM3 <-13(See -13 Pass
appendix C) dBm

846.6 4233 ™3 <-13(See -13 Pass
appendix C) dBm

6.5.5 Conclusion

The equipment PASSED the requirement of this clause.
For the measurement results refer to appendix C.
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6.6 Spurious Emission at Antenna Terminal

6.6.1 Test Conditions

Table 33 Test Conditions

Preconditioning:

0.5 hour

Measured at:

Antenna connector

Ambient temperature:

25°C

Relative humidity:

50 %

Test Configurations:

TM1/TM2/TM3 at frequency Bottom, Middle, Top

6.6.2 Test Specifications and Limits

6.6.2.1 Specification

CFR 47 (FCC) part 2.1051 and part 22.917

6.6.2.2 Supporting Standards

Table 34 Supporting Standards:

ANSI/TIA-603-C: 2004

Land Mobile FM or PM Communications Equipment
Measurement and Performance Standards

3GPP TS51.010 V5.4.0.0:2005

Digital cellular telecommunications system Mobile Station (MS)
conformance specification;

3GPP TS 34.121 V7.5.0:2007

Technical Specification Group Radio Access Network; User
Equipment (UE) conformance specification; Radio transmission
and reception (FDD);

6.6.2.3 Limits

Compliance with part 22.917, all spurious emission must be attenuated below the transmitter power by
at least 43 +10 log4 P. (Whereas P is the rated power of the EUT).

Table 35 Limits

™A1

TM2

T™M3

Rated Power:

33dBm

27 dBm

24 dBm

Required 43+10log (2) = 43+10log (0.5) =40, 27 dBm - | 43+10log (0.25) = 37,
attenuation: 46 , 33dBm- | 40dB

46 dB 24 dBm - 37 dB
Absolute level -13 dBm -13 dBm -13 dBm

6.6.3 Test Method and Setup

HUAWEI EM770W Module was connected to the wireless signal analyzer R&S FSU26 via the one RF
connector, the band class is set as 850M. HUAWEI EM770W Module was controlled to transmit
maximum power. Measure and record the Conducted Spurious Emission of the HUAWEI EM770W
Module by the R&S FSU26.
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According to part 22.917, the defined measurement bandwidth as following:

22.917 (b) Measurement procedure: Compliance with these provisions is based on the use of
measurement instrumentation employing a resolution bandwidth of 100 kHz or greater.

RBW
RBW
RBW
RBW

Measurement bandwidth
Measurement bandwidth
Measurement bandwidth
Measurement bandwidth

for 9 kHz up to 150 KHz: 1 kHz;
for 150 kHz up to 30 MHz: 10 kHz;
for 30 MHz up to 1 GHz: 100 kHz;
for 1 GHz up to 12.75 GHz: 1 MHz;

PR
~— — — —

SYBHZ(R) E024102009EB-2

No Distribution without Written Permission

Test Set-up
RF cable
Wireless
Communication | | Power | | EuT Power
test set CMU200 [ ~| Divider ™™ supply
11667B
Spectrum P
analyzer
FSU26
Figure 6. Test Set-up
6.6.4 Measurement Results
Table 36 Measurement Results
Channel Test Test Range | Output Spurious Level FCC | Result
Mode Power measured [dBm] limit
Number (Frequency)
[dBm]
9 kHz <-13dBm -13
TM1 33 ) Pass
Channel ~12.75GHz (See appendix D) dBm
128(B) 9 kHz <-13dBm -13
TM2 27 Pass
~12.75GHz (See appendix D) dBm
9 kHz <-13dBm -
Channel | 1y, 24 131 pass
4132(B) ~12.75GHz (See appendix D) dBm
9 kHz <-13dBm -13
TM1 33 ] dB Pass
Channel ~12.75GHz (See appendix D) m
192(M) 9 kHz <-13dBm -13
T™M2 27 Pass
~12.75GHz (See appendix D) dBm
9 kHz <-13dBm -
Channel | 1y, 24 131 pass
4182(M) ~12.75GHz (See appendix D) dBm
Channel 9 kHz
251(T) TM1 ~12.75GHz 33 <- 13 dBm -13 | Pass
dBm
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(See appendix D)
9 kHz <- 13 dBm 13
TM2 27 Pass
~12.75GHz (See appendix D) dBm
9 kHz <-13 dBm -
Channel | 13 24 131 pass
4233(T) ~12.75GHz (See appendix D) dBm

6.6.5 Conclusion

The equipment PASSED the requirement of this clause.
For the measurement results refer to appendix D.
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6.7 Frequency Stability

6.7.1 Test Conditions

Table 37 Test Conditions

Preconditioning: 0.5 hour

Measured at: Antenna connector

Ambient temperature: See below

Relative humidity: 55 % at 25 °C

Test Configurations: TM1/TM2/TM3 at frequency Middle

6.7.2 Test Specifications and Limits
6.7.2.1 Specification
CFR 47 (FCC) part 2.1055 and part 22.355

6.7.2.2 Supporting Standards

Table 38 Supporting Standards:

ANSI/TIA-603-C: 2004 Land Mobile FM or PM Communications Equipment
Measurement and Performance Standards

3GPP TS51.010 V5.4.0.0:2005 Digital cellular telecommunications system Mobile Station
(MS) conformance specification;

3GPP TS 34.121 V7.5.0:2007 Technical Specification Group Radio Access Network; User
Equipment (UE) conformance specification; Radio
transmission and reception (FDD);

6.7.2.3 Limits
According to part 22.355, from 821MHz to 896MHz, for mobile device, the carrier frequency of each
transmitter in the Public Mobile Services must be maintained within the tolerances 2.5ppm.

6.7.3 Test Method and Setup

The frequency stability shall be measured with variation of ambient temperature as follows:
(1) From -30 ° to +50 ° centigrade for all equipment except that specified in subparagraphs
(2) and (3) of paragraph 2.1055

(a) Frequency measurements shall be made at the extremes of the specified temperature range and at
intervals of not more than 10° centigrade through the range. A period of time sufficient to stabilize all of
the components of the oscillator circuit at each temperature level shall be allowed prior to frequency
measurement. The short-term transient effects on the frequency of the transmitter due to keying (except
for broadcast transmitters) and any heating element cycling normally occurring at each ambient
temperature level also shall be shown. Only the portion or portions of the transmitter containing the
frequency determining and stabilizing circuitry need be subjected to the temperature variation test.

(b) The frequency stability shall be measured with variation of primary supply voltage as follows:

(1) Vary primary supply voltage from 95 to 105 percent of the nominal value for other than hand carried
battery equipment.

(2) For hand carried, battery powered equipment, reduce primary supply voltage to the battery
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operating end point, which shall be specified by the manufacturer.

(3) The supply voltage shall be measured at the input to the cable normally provided with the equipment,
or at the power supply terminals if cables are not normally provided. Effects on frequency of transmitter
keying (except for broadcast transmitters) and any heating element cycling at the nominal supply
voltage and at each extreme also shall be shown.

(c) When deemed necessary, the Commission may require tests of frequency stability under conditions
in addition to those specifically set out in paragraphs (a), (b), (c) of this section. (For example,
measurements showing the effect of proximity to large metal objects, or of various types of antennas,
may be required for portable equipment.)

The EUT can only work in such extreme voltage 3.0V and 3.6V, so here the EUT is tested in the 3.0V
and 3.6V.

Test Set up

Connect the HUAWEI EM770W Module to the Wireless Communication test set CMU200 via the

connector. Then measure the frequency error by the Wireless Communication test set CMU200. The
EUT’s output is matched with a 50 Q load.

Wireless C RF cable Power
Communication P ol EUT supply
test set CMU200 |~ "

A

Figure 7. Test Set up
6.7.4 Measurement Results

6.7.4.1 Measurement Results vs. Variation of Temperature
® TM1, 3.3V DC Channel N0.192(837.0MHz)

Table 39 Measurement Results vs. Variation of Temperature —TM1

Temperature Nominal Frequency Measured Result
Frequency Error(Hz)
(MHz)
-30 °C 837.0 27 Pass
-20 °C 837.0 22 Pass
-10 °C 837.0 -11 Pass
0°C 837.0 7 Pass
+10 °C 837.0 5 Pass
+20 °C 837.0 -4 Pass
+30 °C 837.0 10 Pass
+40 °C 837.0 7 Pass
+50 °C 837.0 -11 Pass
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® TM2, 3.3V DC Channel N0.192(837.0MHz)

Table 40 Measurement Results vs. Variation of Temperature —TM2

Temperature Nominal Frequency Measured Result
Frequency Error(Hz)
(MHz)

-30 °C 837.0 30 Pass
-20 °C 837.0 24 Pass
-10 °C 837.0 16 Pass
0°C 837.0 -6 Pass
+10 °C 837.0 -2 Pass
+20 °C 837.0 10 Pass
+30 °C 837.0 9 Pass
+40 °C 837.0 -8 Pass
+50 °C 837.0 -16 Pass

® TM3, 3.3V DC Channel N0.4182(836.4MHz)

Table 41 Measurement Results vs. Variation of Temperature—TM3

Temperature Nominal Frequency Measured Result
Frequency Error(Hz)
(MHz)

-30 °C 836.4 30 Pass
-20 °C 837.0 -22 Pass
-10 °C 837.0 -19 Pass
0°C 837.0 -5 Pass
+10 °C 837.0 11 Pass
+20 °C 837.0 -7 Pass
+30 °C 837.0 -7 Pass
+40 °C 837.0 8 Pass
+50 °C 837.0 12 Pass

6.7.4.2 Measurement Results vs. Variation of Voltage
® TM1, 25 °C ,Channel No. 192(837.0MHz)

Table 42 Measurement Results vs. Variation of Voltage —TM1

Voltage Nominal Frequency Measured Result
Frequency Error(Hz)

(MHZz)
36V 837.0 22 Pass
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33V 837.0 -16 Pass
3.0V 837.0 7 Pass
® TM2, 25 °C ,Channel No. 192(837.0MHz)
Table 43 Measurement Results vs. Variation of Voltage —TM2
Voltage Nominal Frequency Measured Result
Frequency Error(Hz)
(MHz)
36V 837.0 -26 Pass
3.3V 837.0 18 Pass
3.0V 837.0 15 Pass
® TM3, 25 °C ,Channel No. 4182(836.4MHz)
Table 44 Measurement Results vs. Variation of Voltage —TM3
Voltage Nominal Frequency Measured Result
Frequency Error(Hz)
(MHz)
36V 837.0 5 Pass
3.3V 837.0 -3 Pass
3.0V 837.0 2 Pass

6.7.5 Conclusion

The equipment PASSED the requirement of this clause.
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7 System Measurement Uncertainty

For a 95% confidence level, the measurement expanded uncertainties for defined systems, in accordance
with the recommendations of ISO 17025 as following:

Table 45 System Measurement Uncertainty

Iltems Extended Uncertainty

Effective Radiated Power of EIRP (dBm) U=3dB; k=2
Transmitter
Band Width Magnitude (%) U=0.2%; k=2
Band Edge Compliance Disturbance Power U=2.0dB; k=2

(dBm)
Conducted Spurious Disturbance Power U=2.0dB; k=2
Emission at Antenna (dBm)
Terminal
Frequency Stability Frequency U=0.21ppm; k=2

Accuracy(ppm)
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8 Appendices

Appendix A Measurement Results Modulation Characteristics 4 Pages
Appendix B Measurement Results Occupied Bandwidth 10 Pages
Appendix C Measurement Results Band Edges 7 Pages
Appendix D [\r/I:r::T':‘.il:]r;ment Results  Spurious Emission at Antenna 37 Pages
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1 Assessment

The following is in compliance with the applicable criteria specified in FCC rules Parts 2,
22 and 24 of Title 47 of the Code of Federal Regulations and Industry Canada Standards
RSS 132 and RSS 133.

Company Description Model #
MTSMC-H3-MI-IP,
Multi-Tech Systems Inc. Socket Modem iCell MTSMC-H3-IP,
MTSMC-H3-U

Responsible for Testing Laboratory:

) - Sajay Jose
Sajay Jose = 2011.05.11
= 15:03:12 -07'00'

2011-05-10 ~ Compliance (Test Lab Manager)

Date Section Name Signature

Responsible for the Report:

Chris Torio Christop
2011-05-10 Compliance (EMC Engineer) her Torio s

Date Section Name Signature

The test results of this test report relate exclusively to the test item specified in Section3.

CETECOM Inc. USA does not assume responsibility for any conclusions and generalizations drawn from the test
results with regard to other specimens or samples of the type of the equipment represented by the test item. The test
report may only be reproduced or published in full. Reproduction or publication of extracts from the report requires
the prior written approval of the CETECOM Inc USA.
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2 Administrative Data

2.1 Identification of the Testing Laboratory Issuing the EMC Test Report

CETECOM ___
L

Company Name: CETECOM Inc.

Department: Compliance

Address: 411 Dixon Landing Road
Milpitas, CA 95035
US.A.

Telephone: +1 (408) 586 6200

Fax: +1 (408) 586 6299

Test Lab Director:

Heiko Strehlow

Responsible Project Leader:

David Ahn

2.2 ldentification of the Client

Applicant’s Name: Multi-Tech Systems Inc.
Street Address: 2205 Woodale Drive
City/Zip Code Mounds View 55112
Country USA

Contact Person: Jody Lanes

Phone No. 763.717.5500

Fax: 763.717.5814

e-mail: jlanes@multitech.com

2.3 ldentification of the Manufacturer

Manufacturer’s Name:

Manufacturers Address:

City/Zip Code

Country

Same as above.
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3  Equipment under Test (EUT)

3.1 Specification of the Equipment under Test

Marketing Name: Socket Modem iCell
MTSMC-H3-MI-IP,

Model No: MTSMC-H3-IP,
MTSMC-H3-U

HSPA Embedded cellular based socket modem including IP

FUOLNIES e stack/processor with USB interface from IP processor
Hardware Revision : 0
Software Revision : 11.128.03.00.00

Huawei EM770W
Modem Information: HW Ver: MD32TCPU
SW Ver: 11.128.03.00.00

FCC-ID: AU792U09J14828
IC-ID : 125A-0037
GSM 850: 824.2-848.8MHz; PCS 1900: 1850.2-1909.8MHz
Frequency:
FDD V: 826.4-846.6MHz; FDD II: 1852.4-1907.6MHz
GMSK; 8-PSK;
Type(s) of Modulation:
QPSK; 16QAM

GSMS850: 125 and PCS 1900: 300
Number of channels:
FDD II: 278/ FDD V: 103

GSM 900/1800

Other Bands supported:

FDD I, VIII

External Quad Band Stub Antenna
Antenna Type:

2dBi Gain

Using developer board: 9V DC
Power Supply:

Operating Normal voltage: 5V DC

Temperature Range: -40t0 85 C
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3.2 ldentification of the Equipment Under Test (EUT)
EUT # Serial Number/IMEI Modem HW Status SW Status
1 357030021032772 MTSMC-H3-MI-IP 0 11.128.03.00.00
2 15204215 MTSMC-H3-MI-IP 0 11.128.03.00.00
3.3 Identification of Accessory equipment
AE # Type Manufacturer Model Serial Number
1 Developer Board Multi-Tech MTSMI-UDK 15204216
2 Antenna Multi-Tech NA NA
3 AC Adapter MultiTech Systems | GT-41052-1509 | 1V 901 10OL9%
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4  Subiject of Investigation

The objective of the measurements done by Cetecom Inc. was to measure the performance of the
EUT as specified by requirements listed in the following test standards:

e 47 CFR Part 2: Title 47 of the Code of Federal Regulations: Chapter I-Federal
Communications Commission Frequency allocations and radio treaty matters; general
rules and regulations.

e 47 CFR Part 22: Title 47 of the Code of Federal Regulations: Chapter I-Federal
Communications Commission subchapter B- common carrier services; Part 22- Public
mobile services

e 47 CFR Part 24: Title 47 of the Code of Federal Regulations: Chapter I-Federal
Communications Commission subchapter B- common carrier services; Part 24- Personal
communication services

e RSS 132- Issue 2: Spectrum management and telecommunication policy- Radio Standards
Specifications Cellular telephones employing new technologies operating in the bands
824-849MHz and 869-894MHz

e RSS 133- Issue 5: Spectrum management and telecommunication policy- Radio Standards
Specifications- 2GHz personal communication services

Testing was only performed on MTSMC-H3-MI-IP as it is the fully loaded model with all the
functionality of each device in the product family. The radio module is the same on all the
variants. The functionality of other models in the family are listed below-

Socket modem MTSMC-H3-MI-1P— This is the fully populated build option of the socket
modem. This modem has Serial interface, USB interface and IP stack.

Socket modem MTSMC-H3-1P— This modem has Serial Interface and IP stack but the USB
pins are removed from the PCB board.

Socket modem MTSMC-H3-U— This is the more simple build of the socket modems. The IP
stack and the serial interface pins are removed from the PCB. This modem has only USB
interface.

Only radiated testing is performed on this product. Conducted measurements are derived
from the certified module test report with FCC ID: QISEM770W and IC ID: 6369A-
EM770W.
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5 Measurements
5.1 RF Power Output

5.1.1 References

FCC: CFR Part 2.1046, CFR Part 22.913, CFR Part 24.232
IC: RSS-Gen Section 4.8; RSS 132 Section 4.4; RSS 133 Section 6.4

5.1.2 Measurement requirements:

5.1.2.1 FCC 2.1046: RF power output.

Power output shall be measured at the RF output terminals when the transmitter is adjusted in
accordance with the tune-up procedure to give the values of current and voltage on circuit
elements as specified. The electrical characteristics of the radio frequency load attached to the
output terminals when this test is made shall be stated.

5.1.2.2 RSS-Gen 4.8: RF power output.

Transmitter output power measurements shall be carried out before the unwanted emissions test.
The transmitter output power value, obtained from this test, serves as the reference level used to
determine the unwanted emissions.

5.1.3 Limits:

5.1.3.1 FCC 22.913 (a) Effective radiated power limits.
The effective radiated power (ERP) of mobile transmitters must not exceed 7 Watts.
5.1.3.2 FCC 24.232 (b)(c) Power limits.

(b) Mobile/portable stations are limited to 2 Watts effective isotropic radiated power (EIRP).

(c) Peak transmit power must be measured over any interval of continuous transmission using
instrumentation calibrated in terms of an rms equivalent voltage. The measurement results shall
be properly adjusted for any limitations, such as detector response times, limited resolution
bandwidth capability when compared to the emission bandwidth, sensitivity, etc., so as to obtain
a true peak measurement over the full bandwidth of the channel.

5.1.3.3 RSS-132 Section 4.4

The transmitter output power shall not exceed the limits given in SRSP-503.
SRSP-503: The maximum EIRP shall be 11.5W for mobile stations.

5.1.3.4 RSS-133 Section 6.4

The average equivalent isotropically radiated power (e.i.r.p.) for transmitters shall not exceed the
limits given in SRSP-510.

SRSP-510: Mobile stations and hand-held portables are limited to 2 watts maximum e.i.r.p.

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.

5.1.4 Test Results:

Conducted output power is derived from the certified module test report with FCC ID:
QISEM770W and IC ID: 6369A-EM770W.
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5.1.5 Radiated Output Power Measurement procedure

Ref: TIA-603C 2004 -2.2.17.2 Effective Radiated Power (ERP) or Effective Isotropic
Radiated Power (EIRP)

Bilog or horn antenna

Signaling EUT

antenna
DRT I |_ |
E Turntable ,
Spectrum ' i
Analyzer ! |
1. Connect the equipment as shown in the above diagram with the EUT’s antenna in

center of the turn table.

2. Adjust the settings of the Digital Radio Communication Tester (DRT) to set the EUT
to its maximum power at the required channel.

3. Set the spectrum analyzer to the channel frequency. Set the analyzer to measure peak
hold with the required settings.

4. Rotate the EUT 360°. Record the peak level in dBm (LVL).

5. Replace the EUT with a vertically polarized half wave dipole or known gain antenna.
The center of the antenna should be at the same location as the center of the EUT’s
antenna.

6. Connect the antenna to a signal generator with known output power and record the
path loss in dB (LOSS). LOSS = Generator Output Power (dBm) — Analyzer reading
(dBm).

7. Determine the ERP using the following equation:

ERP (dBm) = LVL (dBm) + LOSS (dB)
8. Determine the EIRP using the following equation:
EIRP (dBm) = ERP (dBm) + 2.14 (dB)
9. Measurements are to be performed with the EUT set to the low, middle and high

channel of each frequency band.

Spectrum analyzer settings: RBW=VBW=5MHz
(Note: Steps 5 and 6 above are performed prior to testing and LOSS is recorded by test
software. Steps 3, 4, 7 and 8 above are performed with test software.)
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5.1.6 RE Power Output 850MHz band

Limit: FCC: Nominal Peak Output Power < 38.45 dBm (7W)
IC: Nominal Peak Output Power < 40.60 dBm (11.5W)
Measurement Uncertainty (Radiated): £3.0 dB

GSM 850: GMSK Mode

Radiated Peak Power

Frequency (MHz)
ERP (dBm)
824.2 33.06
836.6 34.06
848.8 34.03

EGPRS 850: 8PSK Mode

Radiated Peak Power

Frequency (MHz)
ERP (dBm)
824.2 28.68
836.6 28.69
848.8 29.87

FDD V: UMTS Mode

Radiated Peak Power

Frequency (MHz)
ERP (dBm)
824.2 25.36
836.6 26.76
848.8 28.23

CETECOM ___
L
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5.1.7 RF Power Output 1900MHz band

Limit: Nominal Peak Output Power < 33 dBm (2W)
PAR many not exceed 13dB
Measurement Uncertainty (Radiated): £3.0 dB

GSM 1900: GMSK Mode
Radiated Peak Power
Frequency (MHz)
EIRP (dBm)
1850.2 32.55
1880.0 32.42
1909.8 32.52*

*Note: The measured EIRP was 33.15dBm. Substitution measurement was performed at this
frequency and the correct reading was estimated to be 32.52 dBm.

EGPRS 1900: 8PSK Mode

Radiated Peak Power
Frequency (MHz)
EIRP (dBm)
1850.2 31.61
1880.0 31.01
1909.8 31.13

FDD I1: UMTS Mode

Radiated Peak Power

Frequency (MHz)
EIRP (dBm)
1852.4 28.06
1880.0 27.54

1907.6 27.59
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5.1.8 Results
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ERP (UMTS FDD5) CHANNEL 4132

CETECOM ___

LevelindBm

35

34

30

28

82.7.

80361 .MH

25

363 dBm

26

24

(WYL o
o

i

20

is8

16

14

Al
AV

10

822

824 826
Frequency in MHz

828

830

832

ERP (UMTS FDD5) CHANNEL 4183

LevelindBm

35

34

30

836.470942;

MH z

28

26

e e AR A

24

.

20

i8

16 Mﬂ

14

10

832

834

836
Frequency in MHz

838

840

841






TestReport# ~ EMC_MULTI_043_10001_MTSMC_H3_FCC22_24 FCC ID: AU792U09J14828
Date of Report: ~ 2011-05-10 Page 17 of 59 CETECOM
W.w- —

ERP (UMTS FDD5) CHANNEL 4233

35
34

30 g 2
.28.231.dBm

28
o YV VS A oot
26 AN MAY TSN
<A e YW i
A ot
24 /’W“’ \’\A‘

\/\‘V
20 N
e i

16

LevelindBm

14 al
A

10 v\\

842 844 846 848 850 852 854 855
Frequency in MHz





TestReport#: ~ EMC_MULTI_043_10001_MTSMC_H3 FCC22_24 FCC ID: AU792U09J14828
Date of Report: ~ 2011-05-10 Page 18 of 59 CETECOM
W.w- —

EIRP (PCS-1900) CHANNEL 512

35
34 1:850627255 GH

6
- 32.546.4Bm

<4

32 o

30

28

26 Vg

24

22

20

18

Level in dBm

16

14

12

10

8

6

a

o
1845 1846 1848 1850 1852 1854 1856 1858
Freauencyv in MHz

EIRP (PCS-1900) CHANNEL 661

35
34

v
32 [

1
“ | 1.879989980 GHz
30 35436 diBm

28

26

24

22

20

18

Level in dBm

16

14

12

10

1875 1876 1878 1880 1882 1884 1885
Freauencyv in MHz





TestReport#: ~ EMC_MULTI_043_10001_MTSMC_H3 FCC22_24 FCC ID: AU792U09J14828
Date of Report: ~ 2011-05-10 Page 19 of 59 CETECOM
W.w- —

EIRP (PCS-1900) CHANNEL 810

35
1.91.0232465.-GH

34 h 4 33.147.dBm
32 -

=

30

28

26

24

22

20

18 )

Level in dBm

16 7

14 /

12 7

10 7

1902 1904 1906 1908 1910 1912 1914 1915
Freauency in MHz





TestReport# ~ EMC_MULTI_043_10001_MTSMC_H3_FCC22_24 FCC ID: AU792U09J14828
Date of Report: ~ 2011-05-10 Page 20 of 59 CETECOM
W» —

EIRP (EGPRS 1900) CHANNEL 512

35

34 TSN GE 2T SIE HE
3.1.6.08.d.B.

30 u

o

28 1

26

20

18

Levelin dBm

1
Chl

14

) L
1845 1846 1848 1850 1852 1854 1856 1858
Frequency in MHz

EIRP (EGPRS 1900) CHANNEL 661

35
34

1.88001002 GHz

s0 Al il

U} |V T

28

26

24

20 MN

is8

LevelindBm

16 1

14

10

1875 1876 1878 1880 1882 1884 1885
Frequency in MHz






TestReport# ~ EMC_MULTI_043_10001_MTSMC_H3_FCC22_24 FCC ID: AU792U09J14828
Date of Report: ~ 2011-05-10 Page 21 of 59 CETECOM
W.w- —

EIRP (EGPRS 1900) CHANNEL 810

35
34

1..9.0.9.9.9. 920.9.6..G
31.134:dBm

30

28

26

24

20

is8

LevelindBm

16

14

10

o
1902 1904 1906 1908 1910 1912 1914 1915
Frequency in MHz





Test Report #:
Date of Report:

EMC_MULTI_043 10001_MTSMC_H3 FCC22 24
Page 22 of 59

2011-05-10

FCC ID: AU792U09J14828

EIRP (UMTS FDD2) CHANNEL 9262
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5.2 Occupied Bandwidth/Emission Bandwidth

5.2.1 References

FCC: CFR Part 2.1049, CFR Part 22.917, CFR Part 24.238
IC: RSS-Gen Section 4.6; RSS 132 Section 4.2; RSS 133 Section 6.2

5.2.2 Measurement requirements:

5.2.2.1 FCC 2.1049: Occupied bandwidth

The occupied bandwidth, that is the frequency bandwidth such that, below its lower and above its
upper frequency limits, the mean powers radiated are each equal to 0.5 percent of the total mean
power radiated by a given emission shall be measured under the following conditions as
applicable.

(h) Transmitters employing digital modulation techniques-when modulated by an input signal
such that its amplitude and symbol rate represent the maximum rated conditions under which the
equipment will be operated.

5.2.2.2 RSS-Gen 4.6: Occupied bandwidth

When an occupied bandwidth value is not specified in the applicable RSS, the transmitted signal
bandwidth to be reported is to be its 99 percent emission bandwidth, as calculated or measured.
The transmitter shall be operated at its maximum carrier power measured under normal test
conditions.

5.2.3 Test Results:

Occupied bandwidth is derived from the certified module test report with FCC ID: QISEM770W
and IC ID: 6369A-EM770W.
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5.3 Frequency Stability

5.3.1 References

FCC: CFR Part 2.1055, CFR Part 22.355, CFR Part 24.235
IC: RSS-Gen Section 4.7; RSS 132 Section 4.3; RSS 133 Section 6.3

5.3.2 Measurement requirements:

5.3.2.1 Frequency Stability

Frequency stability is a measure of frequency drift due to temperature and supply voltage
variations with reference to the frequency measured at an appropriate reference temperature and
the rated supply voltage.

A hand-held device that is only capable of operating using internal batteries shall be tested using
a new battery without any further requirement to vary the supply voltage. Alternatively, an
external supply voltage can be used and set at the battery nominal voltage, and again at the
battery operating end point voltage which shall be specified by the equipment manufacturer.

5.3.3 Test Results:

Frequency stability results are derived from the certified module test report with FCC ID:
QISEM770W and IC ID: 6369A-EM770W.
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5.4 Conducted Spurious Emissions

5.4.1 References

FCC: CFR Part 2.1051, CFR Part 22.917, CFR Part 24.238
IC: RSS-Gen Section 4.9; RSS 132 Section 4.5; RSS 133 Section 6.5

5.4.2 Measurement reguirements:

5.4.2.1 FCC 2.1051: Spurious emissions at antenna terminals.

The radio frequency voltage or power generated within the equipment and appearing on a
spurious frequency shall be checked at the equipment output terminals when properly loaded with
a suitable artificial antenna. Curves or equivalent data shall show the magnitude of each harmonic
and other spurious emission that can be detected when the equipment is operated under the
conditions specified in FCC 2.1049 as appropriate. The magnitude of spurious emissions which
are attenuated more than 20 dB below the permissible value need not be specified.

5.4.2.2 RSS-Gen 4.9: Transmitter unwanted spurious emissions

The same parameter, peak power or average power, used for the transmitter output power
measurement shall be used for unwanted emission measurements.

The search for unwanted emissions shall be from the lowest frequency internally generated or
used in the device (local oscillator, intermediate or carrier frequency), or from 30 MHz,
whichever is the lower, to the 5th harmonic of the highest frequency generated without exceeding
40 GHz.

5.4.3 Test Results:

Conducted spurious emissions test results are derived from the certified module test report with
FCC ID: QISEM770W and IC ID: 6369A-EM770W.
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5.5 Spurious Emissions Radiated

5.5.1 References

FCC: CFR Part 2.1053, CFR Part 22.917, CFR Part 24.238
IC: RSS-Gen Section 4.9; RSS 132 Section 4.5; RSS 133 Section 6.5

5.5.2 Measurement requirements:

5.5.2.1 FCC 2.1053: Field strength of spurious radiation.

Measurements shall be made to detect spurious emissions that may be radiated directly from the

cabinet, control circuits, power leads or intermediate circuit elements under normal conditions of
installation and operation. Curves or equivalent data shall be supplied showing the magnitude of
each harmonic and other spurious emission.

5.5.2.2 RSS-Gen 4.9: Transmitter unwanted spurious emissions

The same parameter, peak power or average power, used for the transmitter output power
measurement shall be used for unwanted emission measurements.

The search for unwanted emissions shall be from the lowest frequency internally generated or
used in the device (local oscillator, intermediate or carrier frequency), or from 30 MHz,
whichever is the lower, to the 5th harmonic of the highest frequency generated without exceeding
40 GHz.

5.5.3 Limits:

(@) 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.

For all power levels +30dBm to 0dBm, this becomes a constant specification of -13dBm.

5.5.3.1 FCC 22.917 Emission limitations for cellular equipment.

The rules in this section govern the spectral characteristics of emissions in the Cellular
Radiotelephone Service.

(b) Measurement procedure. Compliance with these provisions 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 of 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.

5.5.3.2 FCC 24.238 Emission limitations for Broadband PCS equipment.

The rules in this section govern the spectral characteristics of emissions in the Broadband
Personal Communications Service.

(b) Measurement procedure. Compliance with these provisions 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





TestReport#: ~ EMC_MULTI_043_10001_MTSMC_H3 FCC22_24 FCC ID: AU792U09J14828
Date of Report: ~ 2011-05-10 Page 28 of 59 CETECOM
W«w- —

improve measurement accuracy provided the measured power is integrated over the full required
measurement bandwidth (i.e. 100 kHz of 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.

5.5.3.3 RSS-132 Section 4.5.1.1 and RSS-133 Section 6.5.1

In the first 1.0 MHz band immediately outside and adjacent to the licensee’s frequency block, the
power of emissions per any 1% of the emission bandwidth shall be attenuated below the
transmitter output power P (in watts) by at least 43 + 10 logio(P), dB. After the first 1.0 MHz, the
power of emissions shall be attenuated below the transmitter output power by at least

43 + 10 logso(P), dB, in any 100 kHz bandwidth.

After the first 1.5 MHz, the power of emissions shall be attenuated below the transmitter output
power by at least 43 + 10 logio(P), dB, in any MHz of bandwidth.
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5.5.4 Radiated out of band measurement procedure:
Ref: TIA-603C 2004- 2.2.12 Unwanted emissions: Radiated Spurious

Bilog or horn antenna

Signaling EUT

antenna
DRT I |_
i Turntable
Spectrum '
Analyzer :

1. Connect the equipment as shown in the above diagram with the EUT’s antenna in
a horizontal orientation.

2. Adjust the settings of the Digital RadioCommunication Tester (DRT) to set the
EUT to its maximum power at the required channel.

3. Set the spectrum analyzer to measure peak hold with the required settings.

4. Place the measurement antenna in a horizontal orientation. Rotate the EUT 360°.
Raise the measurement antenna up to 4 meters in 0.5 meters increments and rotate
the EUT 360° at each height to maximize all emissions. Measure and record all
spurious emissions (LVL) up to the tenth harmonic of the carrier frequency.

5. Replace the EUT with a horizontally polarized half wave dipole or known gain
antenna. The center of the antenna should be at the same location as the center of
the EUT’s antenna.

6. Connect the antenna to a signal generator with known output power and record the
path loss in dB (LOSS). LOSS = Generator Output Power (dBm) — Analyzer
reading (dBm).

7. Determine the level of spurious emissions using the following equation:
Spurious (dBm) = LVL (dBm) + LOSS (dB):

8. Repeat steps 4, 5 and 6 with all antennas vertically polarized.

9. Determine the level of spurious emissions using the following equation:
Spurious (dBm) = LVL (dBm) + LOSS (dB):

10. Measurements are to be performed with the EUT set to the low, middle and high
channel of each frequency band.

(Note: Steps 5 and 6 above are performed prior to testing and LOSS is recorded
by test software. Steps 3, 4 and 7 above are performed with test software.)

Spectrum analyzer settings: RBW=VBW=1MHz
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Measurement Survey:

The site is constructed in accordance with ANSI C63.4 requirements and is recognized by the
FCC to be in compliance for a 3m site. The spectrum is scanned from 30MHz to the 10"
harmonic of the highest frequency generated by the EUT.

Radiated emissions measurements were made only at the upper, middle, and lower carrier
frequencies of the GSM-850 & PCS-1900 bands. 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 GSM-850 & PCS-1900 band into any of the other blocks
respectively. 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.

Radiated emission measurements were made only with Circuit Switched mode GMSK
modulation because this mode represents the worse case emission for all the modulations for
GSM. All measurements are done in horizontal and vertical antenna polarization; and on three
orientations of the EUT. The plots show the worst case where it is not indicated otherwise.
Unless mentioned otherwise, the peaks in the plots are from the carrier frequency.

Radiated emissions measurements were made also with UMTS FDD mode.
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5.5.5 Radiated out of band emissions results on EUT- Transmit Mode:

5.5.5.1 Test Results Transmitter Spurious Emission GSM850:

Harmonic TXFCFI;;Z]]:28 LB TXF(i’Z-q]:go i TXF(;:;:‘Z.51 Lo
MHz) | B™ | v | @M by | @BM)
1 824.2 - 836.6 - 848.8 -
2 1648.4 NF 1673.2 NF 1697.6 NF
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

Legend for the plots:

-13dBrm.LimitLine

Fresview Result

* Data Reduction Result

+ Final Measurement Result
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Radiated Spurious Emissions (GSM-850) Tx: Low Channel

Test results 30M-1GHz
Spur above the limit line is from the TCH Signal
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Radiated Spurious Emissions (GSM-850) Tx: Mid Channel

Test results 30M-1GHz
Spur above the limit line is from the TCH Signal
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Radiated Spurious Emissions (GSM-850) Tx: High Channel

Test results 30M-1GHz
Spur above the limit line is from the TCH Signal
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5.5.5.2 Test Results Transmitter Spurious Emission UMTS FDDV
Harmonic Txlgpég.l?)z HoNE o Ig:;;l% H2vE Tx;?ég?ss HEVE
(MHz) (dBm) (MHz) (dBm) (MHz) (dBm)
1 826.4 - 836.6 - 846.6 -
2 1652.8 NF 1673.2 NF 1693.2 NF
3 2479.2 NF 2509.8 NF 2539.8 NF
4 3305.6 NF 3346.4 NF 3386.4 NF
5 4132 NF 4183 NF 4233 NF
6 4958.4 NF 5019.6 NF 5079.6 NF
7 5784.8 NF 5856.2 NF 5926.2 NF
8 6611.2 NF 6692.8 NF 6772.8 NF
9 7437.6 NF 7529.4 NF 7619.4 NF
10 8264 NF 8366 NF 8466 NF
NF= Noise Floor

Legend for the plots:

-13dBm.LimitLine

Freview Result

* Data Reduction Result

L 4 Final Measurement Result
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Radiated Spurious Emissions (UMTS Band 5) Tx: Low Channel

Test results 30M-1GHz
Spur above the limit line is from the TCH Signal
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Radiated Spurious Emissions (UMTS Band 5) Tx: Mid Channel

Test results 30M-1GHz
Spur above the limit line is from the TCH Signal
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Radiated Spurious Emissions (UMTS Band 5) Tx: High Channel

Test results 30M-1GHz
Spur above the limit line is from the TCH Signal
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5.5.5.3 Test Results Transmitter Spurious Emission PCS-1900:

Harmonic Tx ch-512 Level Tx ch-661 Level Tx ch-810 Level
Freq.(MHz) | (dBm) Freq. (MHz) (dBm) Freq. (MHz) (dBm)
1 1850.2 - 1880.0 - 1909.8 -
2 3700.4 NF 3760 NF 3819.6
3 5550.6 NF 5640 NF 5729.4
4 7400.8 NF 7520 NF 7639.2 NF
) 9251 NF 9400 NF 9549 NF
6 11101.2 NF 11280 NF 11458.8 NF
7 129514 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 NF 18800 NF 19098 NF
NF = Noise Floor

Legend for the plots:

-13dBrm.LimitLine

Fresview Result

* Data Reduction Result

+ Final Measurement Result
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Radiated Spurious Emissions (GSM-1900) Tx: Low Channel

Test results 30M-1GHz
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Radiated Spurious Emissions (GSM-1900) Tx: Mid Channel
Test results 30M-1GHz
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Test results 18GHz-19.1GHz
Note: Worst case representation of all channels
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Radiated Spurious Emissions (GSM-1900) Tx: High Channel
Test results 30M-1GHz
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5.5.5.4 Test Results Transmitter Spurious Emission UMTS FDD2:

Harmonic | Techze2 | Level | DECED | Lewl | TECEE | Lol
' (MHz) (MHz)
1 1852.4 - 1880.0 - 1907.6 -
2 3704.8 NF 3760 NF 3815.2 NF
g 5557.2 NF 5640 NF 5722.8 NF
4 7409.6 NF 7520 NF 7630.4 NF
5 9262 NF 9400 NF 9538 NF
6 11114.4 NF 11280 NF 11445.6 NF
7 12966.8 NF 13160 NF 13353.2 NF
8 14819.2 NF 15040 NF 15260.8 NF
9 16671.6 NF 16920 NF 17168.4 NF
10 18524 NF 18800 NF 19076 NF
NF= Noise Floor

Legend for the plots:

-13dBm.LimitLine

Freview Result

* Data Reduction Result

L 4 Final Measurement Result
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Radiated Spurious Emissions (UMTS Band 2) Tx: Low Channel
Test results 30M-1GHz
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Radiated Spurious Emissions (UMTS Band 2) Tx: Mid Channel
Test results 30M-1GHz
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Radiated Spurious Emissions (UMTS Band 2) Tx: High Channel
Test results 30M-1GHz
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Test results 18GHz-19.1GHz
Note: Worst case representation of all channels
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5.6 Radiated out of band emissions results on EUT- Receive Mode:

5.6.1 References

FCC: CFR Part 15.109, 2.1053
IC: RSS-Gen Section 4.10; RSS 132 Section 4.6; RSS-133 Section 6.6

5.6.2 Limits
5.6.2.1 815.109 Radiated emission limits- Unintentional Radiators:
5.6.2.2 RSS-Gen Section 6

If a radiated measurement is made, all spurious emissions shall comply with the limits of table (1)
as shown.

(a) Except for Class A digital devices, the field strength of radiated emissions from unintentional
radiators at a distance of 3 meters shall not exceed the following values:

Frequency of emission
(MHz) Field strength (uV/m)
30-88 100 (40dBuV/m)
88-216 150 (43.5 dBuVv/m)
216-960 200 (46 dBuV/m)
Above 960 500 (54 dBuVv/m)

(b) The field strength of radiated emissions from a Class A digital device, as determined at a

distance of 10 meters, shall not exceed the following:

Frequency of emission
(MHz) Field strength (uV/m)
30-88 90
88-216 150
216-960 210
Above 960 300

5.6.2.3 Results

No significant emissions measurable. Plots reported here represent the worse case emissions for
all EUT orientations and horizontal/vertical polarizations of the measurement antenna.

Worst case representation for all bands of operation.
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5.6.2.4 Test Results Receiver Spurious Emission

Receive Mode: 30MHz-1GHz
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Receive Mode: 1GHz-18GHz
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5.7 AC Power Line Conducted Emissions

5.7.1 References:

FCC: CFR Part 15.207

IC: RSS-Gen Section 7.2.2

The purpose of this test is to measure unwanted radio frequency currents induced in any AC
conductor external to the equipment which could conduct interference to other equipment via the
AC electrical network.

5.7.2 Limits:
5.7.2.1 815.207 Conducted limits- Intentional Radiators:

(a) Except as shown in paragraphs (b) and (c) of this section of the CFR, for an intentional
radiator that is designed to be connected to the public utility (AC) power line, the radio frequency
voltage that is conducted back onto the AC power line on any frequency or frequencies, within
the band 150 kHz to 30 MHz, shall not exceed the limits in the following table (1), as measured
using a 50 uH/50 ohms line impedance stabilization network (LISN). Compliance with the
provisions of this paragraph shall be based on the measurement of the radio frequency voltage
between each power line and ground at the power terminal. The lower limit applies at the
boundary between the frequency ranges.

5.7.2.2 RSS-Gen7.2.2

Except when the requirements applicable to a given device state otherwise, for any licence-
exempt radiocommunication device equipped to operate from the public utility AC power supply,
either directly or indirectly, the radio frequency voltage that is conducted back onto the AC
power lines in the frequency range of 0.15 MHz to 30 MHz shall not exceed the limits shown
below. The tighter limit applies at the frequency range boundaries.

Table 1:
Conducted limit (dBpV)
Frequency of emission (MHz) Quasi-peak Average
0.15-0.5 66 to 56* 56 to 46*
0.5-5 56 46
5-30 60 50

*Decreases with the logarithm of the frequency.

Analyzer Settings: CISPR Bandwidth- 9KHz.

5.7.3 Results

Plots shown here represent the combined worse case emissions for Line and Neutral.
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5.7.4 Test Results:
850 TX Mode:
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1900 TX Mode:
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FDD Il TX Mode:
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FDD V TX Mode:
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6 Test Equipment and Ancillaries used for tests
Instrument/Ancillary Model Manufacturer Serial No. Cal Date el
Interval
Radio Communication Tester | CMU 200 Rohde & Schwarz | 101821 June 2010 1 year
Radio Communication Tester | CMU 200 Rohde & Schwarz | 109879 June 2010 1 year
Radio Communication Tester | CMU 200 Rohde & Schwarz | 110759 June 2010 1 year
Bluetooth Tester CBT Rohde & Schwarz | 100212 May 2009 2 Years
EMI Receiver/Analyzer ESIB 40 Rohde & Schwarz | 100107 May 2010 1 year
Spectrum Analyzer FSU Rohde & Schwarz | 200302 Dec 2009 1 year
Loop Antenna 6512 EMCO 00049838 April 2009 3 years
Biconilog Antenna 3141 EMCO 0005-1186 June 2009 3 years
Horn Antenna (1-18GHz) 3115 ETS 00035111 Jan 2009 3 years
Horn Antenna (18-40GHz) 3116 ETS 00070497 Jan 2009 3 years
Communication Antenna IBP5-900/1940 | Kathrein n/a n/a n/a
High Pass Filter 5HC2700 Trilithic Inc. 9926013 Part of system calibration
High Pass Filter 4HC1600 Trilithic Inc. 9922307 Part of system calibration
6GHz High Pass Filter HPM50106 Microtronics 001 Part of system calibration
Pre-Amplifier JS4-00102600 | Miteq 00616 Part of system calibration
LISN 50-25-2-08 FCC 08014 June 2010 1 year
LISN R&S ESH3-Z5 836679/003 June 2010 1 Year
LISN R&S ESH3-Z6 836154/011 May 2009 2 Years
Power Smart Sensor R&S NRP-Z81 100161 June 2010 1 Year
Power Smart Sensor R&S NRP-Z22 100223 May 2010 1 Year
Upconverter PXI-5610 NI E93740 May 2010 2 years
Waveform Generator PXI-5421 NI E965F1 May 2010 2 years
10dB attenuator ATT-0298-10 MidwestMicrowave n/a n/a n/a
Power Splitter 11667B Hewlett Packard 645348 n/a n/a
DC Power Supply E3610A Hewlett Packard KR83021224 n/a n/a
DC Power Supply E3610A Hewlett Packard KR83023316 n/a n/a
DC Power Supply 6632A Hewlett Packard 3524A-12822 | n/a n/a
DC Power Supply 6655A Hewlett Packard 3403A-00487 | n/a n/a
Temp Hum Logger TM320 Dickson 03280063 Feb 2011 1 Year
Temp Hum Logger TM325 Dickson 5285354 Feb 2011 1 Year
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7 Block Diagrams
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