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SECTION 1

REPORT SUMMARY

FCC CFR 47: Part 15 and 24 Testing in support of an
Application for Grant of Equipment Authorisation

of a Maxon Telecom Co. Ltd. MX-V30 Tri-Band Mobile Handset
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1.1 STATUS

EQUIPMENT UNDER TEST MX-V30 Tri-Band Mobile Handset

OBJECTIVE To undertake measurements to determine the Equipment
Under Test's (EUT's) compliance with the specification.

NAME AND ADDRESS OF CLIENT Maxon Telecom Co. Ltd. 

TYPE NUMBER MX-V30

SERIAL NUMBER 352902-00-000069-6

HARDWARE VERSION V2.3.1

SOFTWARE VERSION 000.00.000

TEST SPECIFICATION / ISSUE / DATE FCC CFR 47: Part 15, Subparts B and C, August 2002,
and Part 24, Subpart E, January 2001

NUMBER OF ITEMS TESTED One

SECURITY CLASSIFICATION OF EUT Commercial In Confidence

DISPOSAL Held pending disposal
REFERENCE NUMBER Not Applicable
DATE Not Applicable

ORDER NUMBER TCMD0440124

DATE 26th April 2004

START OF TEST 26th April 2004

FINISH OF TEST 30th April 2004

RELATED DOCUMENTS ANSI C63.4 2001. Methods of Measurement of Radio-
Noise Emissions from Low-Voltage Electrical and
Electronic Equipment in the Range of 9 kHz to 40 GHz.
FCC Public Notice document (DA 00-705 released 30
March 2000)
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1.2 INTRODUCTION

The information contained within this report is intended to show limited verification of compliance of
the Maxon Telecom Co. Ltd. MX-V30 to the requirements of FCC Specification Part 24.

Testing was carried out in support of an application for Grant of Equipment Authorisation in the
name of Maxon Telecom Co. Ltd.

1.3 BRIEF SUMMARY OF RESULTS

A brief summary of the tests carried out is shown below.

Test Spec Clause Test Description Result Comments

2.1 2.1046, 24.232 Maximum Peak Output Power PASS -

2.2 2.1046, 24.232 Maximum Peak Output Power PASS -

2.3 2.1047(d) Modulation Characteristics PASS -

2.4 2.1049, 24.238(b) Occupied Bandwidth PASS -

2.5 2.1049, 24.229 Band Edge Measurements PASS -

2.6 2.1053, 15.109
and 24.238

Radiated Spurious Emissions PASS -

2.7 15.207 Conducted Emissions on Power Lines PASS -

2.8 2.1051, 24.238(a) Conducted Spurious Emissions PASS -

2.9 2.1055, 24.135(a) Frequency Stability Under Temperature Variations PASS -

2.10 24.135 (a) Frequency Stability Under Voltage Variations PASS -
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1.4 OPINIONS AND INTERPRETATIONS

Our UKAS Accreditation does not cover opinions and interpretations and any expressed are
outside the scope of our UKAS Accreditation.
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1.5 PRODUCT INFORMATION

1.5.1 Technical Description

The Maxon MX-V30 Tri Band Mobile Handset operates from a 3.8 volt battery.  At 1900MHz it is 
Power Class 1, operating with a maximum output power of 1 watt.

1.5.2 Modes of Operation

Modes of operation of the EUT during testing were as follows:

Applicable testing was carried out with the EUT transmitting at maximum power or receiving as 
detailed in Section 1.5.3.

1.5.3 Test Mode 1:  PCS1900MHz Transmitting on the following channels and frequencies;
Bottom Channel 512: 1850.2MHz
Middle Channel 661: 1880.0MHz
Top Channel 810: 1909.8MHz

1.6 TEST CONDITIONS

For Radiated Spurious Emissions testing, the EUT was set-up simulating a typical user installation 
on the Alternative Open Field Test Site identified in Appendix A, and tested in accordance with the 
applicable specification.

For all tests, the Maxon MX-V30 was powered by its own internal battery.

1.7 DEVIATIONS FROM THE STANDARD

Not Applicable

1.8 MODIFICATION RECORD

Not Applicable
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SECTION 2

TEST DETAILS

FCC CFR 47: Parts 15 and 24 Testing in support of an
Application for Grant of Equipment Authorisation

of a Maxon Telecom Co. Ltd.  MX-V30 Tri-Band Mobile Handset
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2.1 MAXIMUM PEAK OUTPUT POWER (CONDUCTED)

2.1.1 FCC CFR 47: Part 24 Subpart E, Section 24.232

2.1.2 Equipment Under Test

MX-V30

2.1.3 Date of Test

29th April 2004

2.1.4 Test Equipment Used (See Section 3.1 for details)

2, 3, 4, 5, 8

2.1.5 Test Procedure

Using a spectrum analyser and attenuator(s), the output power of the EUT was measured at the 
antenna terminals.  The EUT supports both GSM and GPRS.  The device is a class 10 mobile.  
The carrier was modulated by its normal GMSK modulation and measurements performed with 
TS3 active.  In GPRS mode, timeslots 3 and 4 were active.

The spectrum analyser RBW and VBW were set to 1MHz and the path loss measured and 
entered as a reference level offset.

2.1.6 Test Results

Maximum Power - GSM

Frequency
(MHz)

Output Power
(dBm)

Path Loss (dB) Result

(dBm)

Result

(W)

1850.2 12.4 16.8 29.2 0.83

1880.0 11.8 17.0 28.8 0.76

1909.8 11.8 17.2 29.0 0.79

Minimum Power- GSM

Frequency
(MHz)

Output Power
(dBm)

Path Loss (dB) Result

(dBm)

Result

(mW)

1850.2 -16.08 16.8 0.72 1.18

1880.0 -15.47 17.0 1.53 1.42

1909.8 -13.60 17.2 3.60 2.33
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2.1 MAXIMUM PEAK OUTPUT POWER (CONDUCTED) - Continued

Maximum Power - GPRS

Frequency
(MHz)

Output Power
(dBm)

Path Loss (dB) Result

(dBm)

Result

(W)

1850.2 12.3 16.8 29.1 0.81

1880.0 11.7 17.0 28.7 0.74

1909.8 11.7 17.2 28.9 0.78

Minimum Power- GPRS

Frequency
(MHz)

Output Power
(dBm)

Path Loss (dB) Result

(dBm)

Result

(mW)

1850.2 -15.97 16.8 0.83 1.21

1880.0 -15.51 17.0 1.49 1.41

1909.8 -13.93 17.2 3.27 2.12

Limit <2W or <+33dBm

Remarks

EUT complies with CFR 47 2.1046 and 24.232(b).  The EUT does not exceed 2W or +33dBm at 
the measured frequencies.
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2.2 MAXIMUM PEAK OUTPUT POWER (RADIATED)

2.2.1 FCC CFR 47: Part 24 Subpart E, Section 24.232

2.2.2 Equipment Under Test

MX-V30

2.2.3 Date of Test

26th April 2004

2.2.4 Test Equipment Used (See Section 3.1 for details)

Items 13, 14, 15, 16, 17, 18, 19, 20, 21, 22

2.2.5 Test Procedure

Test Performed in accordance with ANSI C63.4.

The EUT has an Integral antenna, therefore the Maximum Peak Output Power (EIRP) was made
using the Radiated method.

The Spectrum Analyser was tuned to the test frequency. The device Output Power setting was
controlled as specified in the Product Information, Section 1.5 of this document. The device was
then rotated through 360 degrees, and the measuring antenna height searched (1m – 4m) until
the highest power level was observed in both horizontal and vertical polarisation.  The device was
then replaced with a substitution antenna, whose input signal to the antenna was adjusted until
the received level matched that of the previously detected emission.

2.2.6 Test Results

Measurements were made with the EUT in PCS 1900MHz.

The EUT met the requirements of FCC Part 24, Section 24.232, Power and Antenna Height Limits.

Frequency
(MHz)

Raw
Result
(dBm)

Substitution
Level    
(dBm)

Substitution 
Antenna Gain
(dB)

Result EIRP
(dBm)

EIRP Limit
(dBm)

Result EIRP
(W)

1850.2 -9.4 23.6 8.7 32.3 33.0 1.698

1880.0 -10.1 23.5 8.7 32.2 33.0 1.660

1909.8 -12.2 21.5 8.7 30.2 33.0 1.047
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2.2 MAXIMUM PEAK OUTPUT POWER - continued

2.2.7 Set Up Photograph

Maximum Peak Output Power Set Up Photograph
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2.3 MODULATION CHARACTERISTICS

2.3.1 FCC CFR 47: Section 2.1047(d)

2.3.2 Equipment Under Test

MX-V30

2.1.3 Date of Test

29th April 2004

2.1.4 Test Equipment Used (See Section 3.1 for details)

2, 3, 4, 5, 8

2.3.5 Modulation Data supplied by Maxon.

The system is designed to meet the PCS requirements as defined in the 3GPP specifications: 3GPP 
TS 05:01, TS 05:02 and TS 05:04 are the most relevant. To summarize the system uses time 
division multiplexed access (TDMA) to separate eight users on a channel and frequency multiplexing 
for the up and down links.

There are 299 channels on a 200kHz raster. The frequency band 1930~1990MHz is allocated to the 
downlink and 1850~1910MHz to the uplink. The duplex frequency is 80MHz and the up and down 
link is offset in time by three TDMA slots.

The bit rate is 13MHz/48 (≈270.833kHz). There are 1250 bits in a frame that contains the eight
slots; one of which is allocated to each user. Therefore each slot is 156.25 bits in length and lasts
≈577µs. To allow control information to be interleaved amongst the user data there is a larger 
data unit comprising 26 frames called a multi-frame. The existence of the multi-frame and the
associated timing allows extra protection against data corruption by interleaving frames.

The modulation described by TS 05:04 is a differentially encoded scheme where the data are 
represented by phase shifts of ±π/2 over a bit period. The modulation scheme implemented is 
Gaussian filtered minimum shift keying (GMSK). Minimum shift keying is a special case of 
frequency shift keying (FSK) with a modulation index of h = 0.5. FSK is a binary modulation 
scheme with each of the two logical states represented by a different offset from the nominal 
carrier frequency.

From the well known equation

h = 2*Fp*Tb

where h is the modulation index, Fp is the peak frequency deviation and Tb is the bit period the 
peak frequency deviation is shown to be ≈±67.7kHz.

Minimum shift keying has a relatively wide frequency spectrum. To improve spectral efficiency 
Gaussian filtering is applied to modulation source resulting in a sinusoidal, rather than 
instantaneous, transition between the two offset frequencies determined by the modulation data 
and, therefore, a reduced signal bandwidth. The 3dB bandwidth of the Gaussian filter is 
81.25kHz.

A complete description of the modulation and filtering is attached in the following annex.
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2.3 MODULATION CHARACTERISTICS - Continued

Annex to Description of Modulation Characteristics

The differentially encoded modulating data values αi })1,1{( +−∈iα as represented by Dirac 
pulses excite a linear filter with impulse response at time t defined by:

g t h t rect t
T

( ) ( ) *= 





where T is the bit period and the function rect(x) is defined by:

rect t
T T

for t T




= <

1
2

rect t
T

otherwise



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= 0

and * means convolution. h(t) is defined by:

h t
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


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and BT

where B is the 3 dB bandwidth of the filter with impulse response h(t).

The phase of the modulated signal is:

ϕ α π( ') ( )
'

t h g u dui
i

t iT

=∑ ∫
−∞

−

where the modulating index h is 1/2 (maximum phase change in radians is π/2 per data interval). 
The time reference t' = 0 is the start of the slot.

The modulated RF carrier is expressed as:

x t E
T

f t tc( ') . cos( ' ( ') )= + +
2 2 0 0π ϕ ϕ

where Ec is the energy per modulating bit, f0 is the centre frequency and ϕ0 is a random phase
and is constant during one burst
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GSM Mode.  View of TS3

GSM Mode.  View of One Complete Frame Showing TS3
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GPRS Mode View of TS3/TS4

GPRS Mode.   View of one Complete Frame Showing TS3/TS4
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2.4 OCCUPIED BANDWIDTH

2.4.1 FCC CFR 47: Part 24 Subpart E, Section 24.238(b)

2.4.2 Equipment Under Test

MX-V30

2.1.3 Date of Test

29th April 2004

2.1.4 Test Equipment Used (See Section 3.1 for details)

2, 3, 4, 5, 8

2.4.5 Test Procedure

GSM

The EUT was set to transmit on maximum power and measurements were made on Timeslot 3.

GPRS

The EUT was set to transmit on maximum power, (timeslots 3 and 4 active), and measurements
were performed on Timeslot 3.

Using a resolution bandwidth of 30kHz and a video bandwidth of 100kHz, the –26dBc points
were established and the emission bandwidth determined.

The plots below show the resultant display from the Spectrum Analyser.
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2.4 OCCUPIED BANDWIDTH - Continued

2.4.5 Test Results

Occupied Bandwidth As Defined By The  - 26dBc Points

Maximum Power – Circuit Switched (GSM)

Minimum Power – Circuit Switched (GSM)
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2.4 OCCUPIED BANDWIDTH - Continued

Maximum Power – Packet Data, (GPRS)

Minimum Power – Packet Data, (GPRS)
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2.5 SPURIOUS EMISSIONS AT ANTENNA TERMINALS (+/-1MHz)

2.5.1 FCC CFR 47: Part 24 Subpart E, Section 24.229

2.5.2 Equipment Under Test

MX-V30

2.1.3 Date of Test

28th April 2004

2.1.4 Test Equipment Used (See Section 3.1 for details)

2, 3, 4, 5, 8

2.5.5 Test Procedure

In accordance with Part 24.238, at least 1% of the 26dB bandwidth was used for the resolution 
and video bandwidths up to 1MHz away from the Block Edge.  At greater than 1MHz, the 
resolution and video bandwidths were increased to 1MHz.

The reference power and path losses of all channels used for testing in each frequency block 
were measured.  It was found that there was <0.6dB variation in all channels, thus the worst case 
reference level offset was used throughout.  Having entered the reference level offset, the limit 
line was displayed, showing the –13dBm, (43+10logP), limit.

The EUT was tested in GSM and GPRS modes of operation.

Below are the Frequency Blocks the EUT was tested against along with the tested channels.

Frequency Block
(MHz)

Lower Block Edge Test
Channels/Frequencies

Upper Block Edge Test
Channels/Frequencies

A Channel     : 513
Frequency : 1850.4 MHz

Channel     : 584
Frequency : 1864.6 MHz

B Channel     : 613
Frequency  : 1870.4 MHz

Channel     : 684
Frequency  : 1884.6 MHz

C Channel     : 738
Frequency  : 1895.4 MHz

Channel     : 759
Frequency  : 1899.6 MHz

C Channel     : 763
Frequency  : 1900.4 MHz

Channel     : 784
Frequency  : 1904.6MHz

C Channel     : 788
Frequency  : 1905.4 MHz

Channel     : 809
Frequency  : 1909.6 MHz

D Channel     : 588
Frequency  : 1865.4 MHz

Channel     : 609
Frequency  : 1869.6 MHz

E Channel     : 688
Frequency  : 1885.4 MHz

Channel     : 709
Frequency  : 1889.6 MHz

F Channel     : 713
Frequency  : 1890.4 MHz

Channel     : 734
Frequency  : 1894.6 MHz

2.5.6 Test Results

The measurement plots are shown on the following pages.



FCC ID: RXUMX-V30

Report No OR612478/01 Issue 2 Page 21 of 123
COMMERCIAL-IN-CONFIDENCE

2.5 SPURIOUS EMISSIONS AT ANTENNA TERMINALS (+/-1MHz) – Continued

Block Edge Measurement with EUT Transmitting on full power on Channel 513, (1850.4MHz)

Block A

GSM – Circuit Switched
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2.5 SPURIOUS EMISSIONS AT ANTENNA TERMINALS (+/-1MHz) – Continued

Block Edge Measurement with EUT Transmitting on full power on Channel 584, (1864.6MHz)

Block A

GSM – Circuit Switched
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2.5 SPURIOUS EMISSIONS AT ANTENNA TERMINALS (+/-1MHz) – Continued

Block Edge Measurement with EUT Transmitting on full power on Channel 613, (1870.4MHz)

Block B

GSM – Circuit Switched
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2.5 SPURIOUS EMISSIONS AT ANTENNA TERMINALS (+/-1MHz) – Continued

Block Edge Measurement with EUT Transmitting on full power on Channel 684, (1884.6MHz)

Block B

GSM – Circuit Switched
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2.5 SPURIOUS EMISSIONS AT ANTENNA TERMINALS (+/-1MHz) – Continued

Block Edge Measurement with EUT Transmitting on full power on Channel 738, (1895.4MHz)

Block C

GSM – Circuit Switched
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2.5 SPURIOUS EMISSIONS AT ANTENNA TERMINALS (+/-1MHz) – Continued

Block Edge Measurement with EUT Transmitting on full power on Channel 759, (1899.6MHz)

Block C

GSM – Circuit Switched
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2.5 SPURIOUS EMISSIONS AT ANTENNA TERMINALS (+/-1MHz) – Continued

Block Edge Measurement with EUT Transmitting on full power on Channel 763, (1900.4MHz)

Block C

GSM – Circuit Switched
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2.5 SPURIOUS EMISSIONS AT ANTENNA TERMINALS (+/-1MHz) – Continued

Block Edge Measurement with EUT Transmitting on full power on Channel 784, (1904.6MHz)

Block C

GSM – Circuit Switched
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2.5 SPURIOUS EMISSIONS AT ANTENNA TERMINALS (+/-1MHz) – Continued

Block Edge Measurement with EUT Transmitting on full power on Channel 788, (1905.4MHz)

Block C

GSM – Circuit Switched
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2.5 SPURIOUS EMISSIONS AT ANTENNA TERMINALS (+/-1MHz) – Continued

Block Edge Measurement with EUT Transmitting on full power on Channel 809, (1909.6MHz)

Block C

GSM – Circuit Switched
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2.5 SPURIOUS EMISSIONS AT ANTENNA TERMINALS (+/-1MHz) – Continued

Block Edge Measurement with EUT Transmitting on full power on Channel 588, (1865.4MHz)

Block D

GSM – Circuit Switched
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2.5 SPURIOUS EMISSIONS AT ANTENNA TERMINALS (+/-1MHz) – Continued

Block Edge Measurement  with EUT Transmitting on full power on Channel 609, (1869.6MHz)

Block D

GSM – Circuit Switched
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2.5 SPURIOUS EMISSIONS AT ANTENNA TERMINALS (+/-1MHz) – Continued

Block Edge Measurement with EUT Transmitting on full power on Channel 688, (1885.4MHz)

Block E

GSM – Circuit Switched
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2.5 SPURIOUS EMISSIONS AT ANTENNA TERMINALS (+/-1MHz) – Continued

Block Edge Measurement with EUT Transmitting on full power on Channel 709 (1889.6MHz)

Block E

GSM – Circuit Switched
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2.5 SPURIOUS EMISSIONS AT ANTENNA TERMINALS (+/-1MHz) – Continued

Block Edge Measurement with EUT Transmitting on full power on Channel 713, (1890.4MHz)

Block F

GSM – Circuit Switched
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2.5 SPURIOUS EMISSIONS AT ANTENNA TERMINALS (+/-1MHz) – Continued

Block Edge Measurement with EUT Transmitting on full power on Channel 734, (1894.6MHz)

Block F

GSM – Circuit Switched
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2.5 SPURIOUS EMISSIONS AT ANTENNA TERMINALS (+/-1MHz) – Continued

Block Edge Measurement with EUT Transmitting on full power on Channel 513, (1850.4MHz)

Block A

GPRS – Packet Data
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2.5 SPURIOUS EMISSIONS AT ANTENNA TERMINALS (+/-1MHz) – Continued

Block Edge Measurement with EUT Transmitting on full power on Channel 584, (1864.6MHz)

Block A

GPRS – Packet Data
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2.5 SPURIOUS EMISSIONS AT ANTENNA TERMINALS (+/-1MHz) – Continued

Block Edge Measurement with EUT Transmitting on full power on Channel 613, (1870.4MHz)

Block B

GPRS – Packet Data
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2.5 SPURIOUS EMISSIONS AT ANTENNA TERMINALS (+/-1MHz) – Continued

Block Edge Measurement with EUT Transmitting on full power on Channel 684, (1884.6MHz)

Block B

GPRS – Packet Data
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2.5 SPURIOUS EMISSIONS AT ANTENNA TERMINALS (+/-1MHz) – Continued

Block Edge Measurement with EUT Transmitting on full power on Channel 738, (1895.4MHz)

Block C

GPRS – Packet Data
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2.5 SPURIOUS EMISSIONS AT ANTENNA TERMINALS (+/-1MHz) – Continued

Block Edge Measurement with EUT Transmitting on full power on Channel 759, (1899.6MHz)

Block C

GPRS – Packet Data
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2.5 SPURIOUS EMISSIONS AT ANTENNA TERMINALS (+/-1MHz) – Continued

Block Edge Measurement with EUT Transmitting on full power on Channel 763, (1900.4MHz)

Block C

GPRS – Packet Data
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2.5 SPURIOUS EMISSIONS AT ANTENNA TERMINALS (+/-1MHz) – Continued

Block Edge Measurement with EUT Transmitting on full power on Channel 784, (1904.6MHz)

Block C

GPRS – Packet Data
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2.5 SPURIOUS EMISSIONS AT ANTENNA TERMINALS (+/-1MHz) – Continued

Block Edge Measurement with EUT Transmitting on full power on Channel 788, (1905.4MHz)

Block C

GPRS – Packet Data
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2.5 SPURIOUS EMISSIONS AT ANTENNA TERMINALS (+/-1MHz) – Continued

Block Edge Measurement with EUT Transmitting on full power on Channel 809, (1909.6MHz)

Block C

GPRS – Packet Data
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2.5 SPURIOUS EMISSIONS AT ANTENNA TERMINALS (+/-1MHz) – Continued

Block Edge Measurement with EUT Transmitting on full power on Channel 588, (1865.4MHz)

Block D

GPRS – Packet Data
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2.5 SPURIOUS EMISSIONS AT ANTENNA TERMINALS (+/-1MHz) – Continued

Block Edge Measurement with EUT Transmitting on full power on Channel 609, (1869.6MHz)

Block D

GPRS – Packet Data
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2.5 SPURIOUS EMISSIONS AT ANTENNA TERMINALS (+/-1MHz) – Continued

Block Edge Measurement with EUT Transmitting on full power on Channel 688, (1885.4MHz)

Block E

GPRS – Packet Data
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2.5 SPURIOUS EMISSIONS AT ANTENNA TERMINALS (+/-1MHz) – Continued

Block Edge Measurement with EUT Transmitting on full power on Channel 709 (1889.6MHz)

Block E

GPRS – Packet Data
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2.5 SPURIOUS EMISSIONS AT ANTENNA TERMINALS (+/-1MHz) – Continued

Block Edge Measurement with EUT Transmitting on full power on Channel 713, (1890.4MHz)

Block F

GPRS – Packet Data
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2.5 SPURIOUS EMISSIONS AT ANTENNA TERMINALS (+/-1MHz) – Continued

Block Edge Measurement with EUT Transmitting on full power on Channel 734, (1894.6MHz)

Block F

GPRS – Packet Data
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2.5 SPURIOUS EMISSIONS AT ANTENNA TERMINALS (+/-1MHz) – Continued

2.5.6 Test Results

All emissions are below –13dBm up to 1MHz away from each block edge.
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2.6 RADIATED EMISSIONS

2.6.1 FCC CFR 47: Part 24 Subpart E, Section 2.1053, 15.209, 24.238

2.6.2 Equipment Under Test
MX-V30

2.6.3 Date of Test
26th April 2004

2.6.4 Test Equipment Used (See Section 3.1 for details)
13, 14,15, 16, 17, 19, 23, 24, 25, 26, 30

2.6.5 Test Procedure

Test Performed in accordance with ANSI C63.4.

In order to determine the Radiated Emission Limits, measurements of transmitter power (P) were
first carried out on the top and bottom channels using a peak detector, and the results are shown
in the following table.

A preliminary profile of the Spurious Radiated Emissions was obtained by operating the EUT on a
remotely controlled turntable within a semi-anechoic chamber.  Measurements of emissions from the
EUT were obtained with the Measurement Antenna in both Horizontal and Vertical Polarisations.
The profiling produced a list of the worst-case emissions together with the EUT azimuth and antenna
polarisation.

Using the information from the preliminary profiling of the EUT. The list of emissions was then
confirmed or updated under Alternative Open Site conditions. Emission levels were maximised by
adjusting the antenna height, antenna polarisation and turntable azimuth. 

Emissions identified within the range 30MHz – 1GHz were then formally measured using a Peak
Detector (PCS 1900 Link Modes) to meet Part 24.238 specification requirements.

Emissions identified within the range 1GHz – 20GHz were then formally measured using a Peak
Detector, (PCS 1900 Link Modes) to meet Part 24.238 specification requirements, as appropriate.

Emissions identified within the range 30MHz – 1GHz were then formally measured using a CISPR
Quasi-Peak Detector (PCS 1900 Idle Mode) to meet Part 15B specification requirements.

The measurements were performed at a 3m distance unless otherwise stated.
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2.6 RADIATED EMISSIONS - continued

2.6.6 Test Results

Measurements were made with the EUT in PCS 1900MHz.

The measurements of transmitter power, (P), on top and bottom channels are detailed in the table
below.

Freq

MHz

Res
BW
MHz

Vid
BW
MHz

Ant
Pol
V/H

Ant
Hgt
cm

EUT
Azi
Deg

Raw
PEAK
dBµV

Cable loss dB
Antenna
Factor
dB

Result
Peak
dBµV/m

Tx Channel 512

1850.2 1 1 H 122 277 97.2 4.3 26.9 128.4

Tx Channel 661

1880.0 1 1 H 116 283 97.3 4.4 27.0 128.7

Tx Channel 810

1909.8 1 1 H 114 286 95.1 4.4 27.0 126.5

The limit for spurious emissions in accordance with FCC 47 CFR 24.238 is 43 + 10Log(P) down
on the carrier where P is the power in Watts.

As the EIRP for the Top Channel is 1.047W the spurious limit is 43 + 10Log(P) = 43.2 dB down
on the carrier.

As the EIRP for the Middle Channel is 1.660W the spurious limit is 43 + 10Log(P) = 45.2 dB down
on the carrier.

As the EIRP for the Bottom Channel is 1.698W the spurious limit is 43 + 10Log(P) = 45.3 dB
down on the carrier.

Using the results obtained on the Three channels the following limits were calculated:

Bottom channel 512: 128.4dBµV/m – 45.3dB = 83.1dBµV/m

Middle Channel 661: 128.7dBµV/m – 45.2dB = 83.5dBµV/m

Top Channel 810: 126.5dBµV/m – 43.2dB = 83.3dBµV/m

These limits have been used to determine Pass or Fail for the harmonics or spurious emissions
measured and detailed in the following tables.

Abbreviation for Table
Res BW Resolution Bandwidth
Vid BW Video Bandwidth
Ant Pol Antenna Polarisation
Ant Hgt Antenna Height
Azm Azimuth
V Vertical
H Horizontal
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2.6 RADIATED EMISSIONS - continued

2.6.6 Test Results - continued

30MHz – 1GHz Frequency Range

The EUT met the requirements of FCC Part 24.238 as shown in the following three tables.

EUT Tx on Bottom Channel (1850.2MHz)

Measurements were made with the EUT in PCS 1900MHz.

Frequency Antenna
Polarisation

Height Azimuth Peak Field
Strength

Specification limit

MHz H/V cm Deg dBµV/m dBµV/m

842.1 V 100 0 360 39.5 83.1

853.0 V 100 0 360 42.3 83.1

888.5 V 100 0 360 43.5 83.1

EUT Tx on Middle Channel (1880.0MHz)

Measurements were made with the EUT in PCS 1900MHz.

Frequency Antenna
Polarisation

Height Azimuth Peak Field
Strength

Specification limit

MHz H/V cm Deg dBµV/m dBµV/m

842.1 V 100 0 360 39.4 83.5

853.4 V 100 0 360 42.4 83.5

888.5 V 100 0 360 43.0 83.5

EUT Tx on Top Channel (1909.8MHz)

Measurements were made with the EUT in PCS 1900MHz.

Frequency Antenna
Polarisation

Height Azimuth Peak Field
Strength

Specification limit

MHz H/V cm Deg dBµV/m dBµV/m

851.3 V 100 0 360 42.4 83.3

885.8 V 100 0 360 40.4 83.3

Note: the measurements in the above tables are Peak System Noise Floor Measurements, as no
emissions attributable to the EUT were detected above the Measuring System Noise Floor which
was a minimum of 20dB below the test limit.
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2.6 RADIATED EMISSIONS - continued

2.6.6 Test Results - continued

The EUT met the requirements of FCC Part 15.109 for Radiated Emissions (30MHz –1GHz as
shown below).

EUT Rx on Middle Channel (1880.0MHz)

Measurements were made with the EUT in PCS 1900MHz (idle mode).

Frequency Antenna
Polarisation

Height Azimuth Quasi-Peak
Field Strength

Specification limit

MHz H/V cm Deg dBµV/m dBµV/m

60.00 V 100 0 18.4 40.0

175.00 V 100 0 16.4 43.5

300.00 V 100 0 19.8 43.5

500.00 V 100 0 23.9 46.0

700.00 V 100 0 24.9 46.0

900.00 V 100 6 25.3 46.0
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2.6 RADIATED EMISSIONS - continued

2.6.6 Test Results - continued

1GHz – 20GHz Frequency Range

The EUT met the requirements of FCC Part 15.109 for Radiated Emissions (30 MHz – 1 GHz as
shown below).

EUT Tx on Bottom Channel (1850.2MHz)

Measurements were made with the EUT in PCS 1900MHz.

Frequency Antenna
Polarisation

Height Azimuth Peak Field
Strength

Specification
Limit

GHz H/V cm deg dBµV/m dBµV/m

3.700 V 105 123 58.1 83.1

7.400 V 122 334 72.3 83.1

9.251 V 100 162 63.9 83.1

11.101 V 106 113 72.9 83.1

12.952 V 101 071 77.1 83.1

14.802 V 100 136 70.6 83.1

16.652 V 100 137 63.3 83.1

EUT Tx on Middle Channel (1880.0MHz)

Measurements were made with the EUT in PCS 1900MHz.

Frequency Antenna
Polarisation

Height Azimuth Peak Field
Strength

Specification
Limit

GHz H/V cm deg dBµV/m dBµV/m

3.760 V 106 276 58.7 83.5

5.640 V 100 112 61.0 83.5

7.520 V 107 326 72.1 83.5

9.400 V 100 111 65.3 83.5

11.280 V 100 336 77.6 83.5

13.159 V 110 022 73.0 83.5

15.040 V 103 134 69.5 83.5
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2.6 RADIATED EMISSIONS - continued

2.6.6 Test Results - continued

EUT Tx on Top Channel (1909.8MHz)

Measurements were made with the EUT in PCS 1900MHz.

Frequency Antenna
Polarisation

Height Azimuth Peak Field
Strength

Specification
Limit

GHz H/V cm deg dBµV/m dBµV/m

3.820 H 100 281 68.2 83.3

5.729 H 100 185 56.8 83.3

7.639 H 100 238 72.3 83.3

9.549 V 121 103 62.2 83.3

11.459 V 100 217 79.1 83.3

13.369 V 100 192 70.5 83.3

15.278 V 100 192 67.7 83.3

ABBREVIATIONS FOR ABOVE TABLES

H Horizontal Polarisation V Vertical Polarisation
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2.6 RADIATED EMISSIONS - continued

2.6.7 Set Up Photograph

Radiated Emissions Set Up Photograph
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2.7 CONDUCTED EMISSIONS ON POWER LINES

2.7.1 FCC CFR 47: Part 15 Subpart C, Section 15.207

2.7.2 Equipment Under Test

MX-V30

2.7.3 Date of Test

26th April 2004

2.7.4 Test Equipment Used (See Section 3.1 for details)

Items 21, 22, 27, 28, 29, 31

2.7.5 Test Procedure

Test performed in accordance with ANSI C63.4.

Conducted Emission Measurements were undertaken within the semi-anechoic chamber. 
Emissions were measured on the Live and Neutral Lines in turn.

Emissions were formally measured using a Quasi-Peak and Average Detectors, which meet the
CISPR requirements.  The details of the worst-case emissions for the Live and Neutral Lines are
presented in the following tables.

The EUT was supplied from a 120V, 60Hz supply.
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2.7 CONDUCTED EMISSIONS ON POWER LINES - continued

2.7.6 Test Results

The EUT met the Class B requirements of FCC CFR 47: Part 15 Subpart C, Section 15.207 for
Conducted Emissions on the Live and Neutral Lines.

EUT Tx on Bottom Channel (1850.2MHz) – Live Line

Measurements were made with the EUT in PCS 1900MHz. (Phone In Call and Charging)

Emission
Frequency

(MHz)

Quasi-Peak
Level

(dBµV)

Quasi-Peak
Limit

(dBµV)

Average
Level

(dBµV)

Average
Limit

(dBµV)
1.252 41.0 56.0 36.1 46.0

1.424 42.8 56.0 36.3 46.0

1.484 42.7 56.0 37.4 46.0

2.611 44.3 56.0 37.7 46.0

2.730 45.3 56.0 37.6 46.0

2.848 43.0 56.0 36.6 46.0

The margin between the specification requirements and all other emissions were 10.0dB or more
below the specified Quasi-Peak limit and 14.0dB or more below the Average limit.

EUT Tx on Bottom Channel (1850.2MHz) – Neutral Line

Measurements were made with the EUT in PCS 1900MHz. (Phone In Call and Charging)

Emission
Frequency

(MHz)

Quasi-Peak
Level

(dBµV)

Quasi-Peak
Limit

(dBµV)

Average
Level

(dBµV)

Average
Limit

(dBµV)
0.655 42.7 56.0 34.8 46.0

0.952 43.6 56.0 35.4 46.0

1.250 44.3 56.0 35.8 46.0

1.488 43.8 56.0 35.3 46.0

2.618 43.8 56.0 34.7 46.0

2.677 44.3 56.0 35.6 46.0

2.853 44.2 56.0 34.7 46.0

The margin between the specification requirements and all other emissions were 12.9dB or more
below the specified Quasi-peak limit and 11.8dB or more below the specified Average limit.
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2.7 CONDUCTED EMISSIONS ON POWER LINES - continued

2.7.6 Test Results

EUT Rx on Middle Channel (1880.0MHz) – Live Line

Measurements were made with the EUT in PCS 1900MHz. (Phone Idle and Charging)

Emission
Frequency

(MHz)

Quasi-Peak
Level

(dBµV)

Quasi-Peak
Limit

(dBµV)

Average
Level

(dBµV)

Average
Limit

(dBµV)
0.715 40.8 56.0 36.7 46.0

0.953 41.6 56.0 37.3 46.0

1.487 42.4 56.0 37.3 46.0

2.736 44.6 56.0 37.8 46.0

2.736 44.8 56.0 37.9 46.0

2.795 45.1 56.0 37.4 46.0

The margin between the specification requirements and all other emissions were 13.7dB or more
below the specified Quasi-Peak limit and 9.5dB or more below the Average limit.

EUT Rx on Middle Channel (1880.0MHz) – Neutral Line

Measurements were made with the EUT in PCS 1900MHz. (Phone Idle and Charging)

Emission
Frequency

(MHz)

Quasi-Peak
Level

(dBµV)

Quasi-Peak
Limit

(dBµV)

Average
Level

(dBµV)

Average
Limit

(dBµV)
0.714 44.9 56.0 37.2 46.0

1.250 45.4 56.0 37.5 46.0

1.486 45.2 56.0 37.2 46.0

1.545 44.1 56.0 36.4 46.0

2.674 46.4 56.0 38.6 46.0

2.852 46.3 56.0 37.3 46.0

The margin between the specification requirements and all other emissions were 12.0dB or more
below the specified Quasi-peak limit and 9.6dB or more below the specified Average limit.
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2.7 CONDUCTED EMISSIONS ON POWER LINES - continued

2.7.7 Set Up Photographs

Conducted Emissions Set Up Photograph
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2.8 CONDUCTED SPURIOUS EMISSIONS

2.8.1 FCC CFR 47: Part 24 Subpart E, Section 24.238(a)

2.8.2 Equipment Under Test

MX-V30

2.8.3 Date of Test

27th April 2004

2.8.4 Test Equipment Used (See Section 3.1 for details)

2, 3, 4, 5, 6, 7, 8

2.8.5 Test Procedure

In accordance with Part 2.1051, the spurious emissions from the antenna terminal were
measured.  The transmitter output power was attenuated using a combination of filters and
attenuators and the frequency spectrum investigated from 9kHz to 20 GHz.  The EUT was set to
transmit on full power with timeslot 3 active and minimum power with timeslot 3 active.  The EUT
was tested on Bottom, Middle and Top channels for both power levels.  The resolution and video
bandwidths were set to 1MHz in accordance with Part 24.238.  The spectrum analyser detector
was set to Max Hold.

For measuring the range 9kHz to 4GHz, on maximum power, a 10dB attenuator was used.  From
4 to 20GHz, attenuators and a high pass filter were used.

The maximum path loss across the measurement band was used as the reference level offset to
ensure worst case

In addition, measurements were made up to the 10th harmonic of the fundamental.

For GPRS, all test conditions were the same except 2 timeslots were active, (3 and 4).

2.8.6 Test Results

The EUT passed the requirements laid out in 24.238.  The plots on the following pages show the 
frequency spectrum from 9kHz to 20GHz of the EUT.
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2.8 CONDUCTED SPURIOUS EMISSIONS - Continued

Spurious Emissions (9kHz – 4GHz)
Channel 512 (1850.2MHz)  - Maximum Power

GSM – Circuit Switched
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2.8 CONDUCTED SPURIOUS EMISSIONS – Continued

Spurious Emissions (4GHz – 12GHz)
Channel 512 (1850.2MHz) – Maximum Power

GSM – Circuit Switched
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2.8 CONDUCTED SPURIOUS EMISSIONS - Continued

Spurious Emissions (12GHz – 20GHz)
Channel 512 (1850.2MHz) – Maximum Power

GSM – Circuit Switched
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2.8 CONDUCTED SPURIOUS EMISSIONS - Continued

Spurious Emissions (9kHz – 4GHz)
Channel 661 (1880.0MHz) – Maximum Power

GSM – Circuit Switched
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2.8 CONDUCTED SPURIOUS EMISSIONS - Continued

Spurious Emissions (4GHz - 12GHz)
Channel 661 (1880.0MHz) – Maximum Power

GSM – Circuit Switched
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2.8 CONDUCTED SPURIOUS EMISSIONS - Continued

Spurious Emissions (12GHz  – 20GHz)
Channel 661 (1880.0MHz) – Maximum Power

GSM – Circuit Switched
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2.8 CONDUCTED SPURIOUS EMISSIONS - Continued

Spurious Emissions (9kHz – 4GHz)
Channel 810 (1909.8MHz) – Maximum Power

GSM – Circuit Switched
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2.8 CONDUCTED SPURIOUS EMISSIONS - Continued

Spurious Emissions (4GHz – 12GHz)
Channel 810 (1909.8MHz) – Maximum Power

GSM – Circuit Switched
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2.8 CONDUCTED SPURIOUS EMISSIONS - Continued

Spurious Emissions (12GHz – 20GHz)
Channel 810 (1909.8MHz) – Maximum Power

GSM – Circuit Switched
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2.8 CONDUCTED SPURIOUS EMISSIONS - Continued

Spurious Emissions (9kHz – 4GHz)
Channel 512 (1850.2MHz) – Minimum Power

GSM – Circuit Switched
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2.8 CONDUCTED SPURIOUS EMISSIONS - Continued

Spurious Emissions (4GHz – 12GHz)
Channel 512 (1850.2MHz) – Minimum Power

GSM – Circuit Switched
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2.8 CONDUCTED SPURIOUS EMISSIONS - Continued

Spurious Emissions (12GHz-20GHz)
Channel 512 (1850.2MHz) – Minimum Power

GSM – Circuit Switched
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2.8 CONDUCTED SPURIOUS EMISSIONS - Continued

Spurious Emissions (9kHz – 4GHz)
Channel 661 (1880.0MHz) – Minimum Power

GSM – Circuit Switched
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2.8 CONDUCTED SPURIOUS EMISSIONS - Continued

Spurious Emissions (4GHz – 12GHz)
Channel 661 (1880.0MHz) – Minimum Power

GSM – Circuit Switched
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2.8 CONDUCTED SPURIOUS EMISSIONS - Continued

Spurious Emissions (12GHz – 20GHz)
Channel 661 (1880.0MHz) – Minimum Power

GSM – Circuit Switched
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2.8 CONDUCTED SPURIOUS EMISSIONS - Continued

Spurious Emissions (9kHz – 4GHz)
Channel 810 (1909.8MHz) – Minimum Power

GSM – Circuit Switched
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2.8 CONDUCTED SPURIOUS EMISSIONS - Continued

Spurious Emissions (4GHz – 12GHz)
Channel 810 (1909.8MHz) – Minimum Power

GSM – Circuit Switched
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2.8 CONDUCTED SPURIOUS EMISSIONS - Continued

Spurious Emissions (12GHz – 20GHz)
Channel 810 (1909.8MHz) – Minimum Power

GSM – Circuit Switched
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2.8 CONDUCTED SPURIOUS EMISSIONS - Continued

Spurious Emissions (9kHz – 4GHz)
Channel 512 (1850.2MHz)  - Maximum Power

GPRS – Packet Data
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2.8 CONDUCTED SPURIOUS EMISSIONS - Continued

Spurious Emissions (4GHz – 12GHz)
Channel 512 (1850.2MHz) – Maximum Power

GPRS – Packet Data
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2.8 CONDUCTED SPURIOUS EMISSIONS - Continued

Spurious Emissions (12GHz – 20GHz)
Channel 512 (1850.2MHz) – Maximum Power

GPRS – Packet Data
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2.8 CONDUCTED SPURIOUS EMISSIONS - Continued

Spurious Emissions (9kHz – 4GHz)
Channel 661 (1880.0MHz) – Maximum Power

GPRS – Packet Data
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2.8 CONDUCTED SPURIOUS EMISSIONS - Continued

Spurious Emissions (4GHz - 12GHz)
Channel 661 (1880.0MHz) – Maximum Power

GPRS – Packet Data
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2.8 CONDUCTED SPURIOUS EMISSIONS - Continued

Spurious Emissions (12GHz  – 20GHz)
Channel 661 (1880.0MHz) – Maximum Power

GPRS – Packet Data
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2.8 CONDUCTED SPURIOUS EMISSIONS - Continued

Spurious Emissions (9kHz – 4GHz)
Channel 810 (1909.8MHz) – Maximum Power

GPRS – Packet Data
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2.8 CONDUCTED SPURIOUS EMISSIONS - Continued

Spurious Emissions (4GHz – 12GHz)
Channel 810 (1909.8MHz) – Maximum Power

GPRS – Packet Data
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2.8 CONDUCTED SPURIOUS EMISSIONS - Continued

Spurious Emissions (12GHz – 20GHz)
Channel 810 (1909.8MHz) – Maximum Power

GPRS – Packet Data
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2.8 CONDUCTED SPURIOUS EMISSIONS - Continued

Spurious Emissions (9kHz – 4GHz)
Channel 512 (1850.2MHz) – Minimum Power

GPRS – Packet Data
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2.8 CONDUCTED SPURIOUS EMISSIONS - Continued

Spurious Emissions (4GHz – 12GHz)
Channel 512 (1850.2MHz) – Minimum Power

GPRS – Packet Data
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2.8 CONDUCTED SPURIOUS EMISSIONS - Continued

Spurious Emissions (12GHz-20GHz)
Channel 512 (1850.2MHz) – Minimum Power

GPRS – Packet Data
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2.8 CONDUCTED SPURIOUS EMISSIONS - Continued

Spurious Emissions (9kHz – 4GHz)
Channel 661 (1880.0MHz) – Minimum Power

GPRS – Packet Data
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2.8 CONDUCTED SPURIOUS EMISSIONS - Continued

Spurious Emissions (4GHz – 12GHz)
Channel 661 (1880.0MHz) – Minimum Power

GPRS – Packet Data
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2.8 CONDUCTED SPURIOUS EMISSIONS - Continued

Spurious Emissions (12GHz – 20GHz)
Channel 661 (1880.0MHz) – Minimum Power

GPRS – Packet Data
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2.8 CONDUCTED SPURIOUS EMISSIONS - Continued

Spurious Emissions (9kHz – 4GHz)
Channel 810 (1909.8MHz) – Minimum Power

GPRS – Packet Data
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2.8 CONDUCTED SPURIOUS EMISSIONS - Continued

Spurious Emissions (4GHz – 12GHz)
Channel 810 (1909.8MHz) – Minimum Power

GPRS – Packet Data
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2.8 CONDUCTED SPURIOUS EMISSIONS - Continued

Spurious Emissions (12GHz – 20GHz)
Channel 810 (1909.8MHz) – Minimum Power

GPRS – Packet Data
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2.8 CONDUCTED SPURIOUS EMISSIONS - Continued

Harmonic Emissions - GSM Channel 512 (1850.2MHz) – Maximum Power

Frequency
(GHz)

Raw Result
(dBm)

Path Loss
(dB)

Corrected
Result (dBm)

Limit
(dBm)

3.7004 -48.3 17.8 -30.5 -13
5.5506 -62.7 10.4 -52.3 -13
7.4008 -50.5 7.2 -43.3 -13
9.2510 -52.5 7.3 -45.2 -13
11.1012 -56.6 6.5 -50.1 -13
12.9514 -62.3 5.1 -57.2 -13
14.8016 -69.2 4.6 -64.6 -13
16.6518 -69.5 4.7 -64.8 -13
18.5020 -66.4 3.8 -62.6 -13

Harmonic Emissions - GSM Channel 661 (1880.0MHz) – Maximum Power

Frequency
(GHz)

Raw Result
(dBm)

Path Loss
(dB)

Corrected
Result (dBm)

Limit
(dBm)

3.760 -52.6 17.1 -35.5 - 13
5.640 -68.0 9.9 -58.1 - 13
7.520 -51.1 8.3 -42.8 - 13
9.400 -47.0 6.0 -41.0 - 13

11.280 -56.1 6.2 -49.9 - 13
13.160 -57.5 5.8 -51.7 - 13
15.040 -73.0 5.7 -67.3 - 13
16.920 -73.3 4.9 -68.4 - 13
18.800 -61.1 4.8 -56.2 - 13
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2.8 CONDUCTED SPURIOUS EMISSIONS - Continued

Harmonic Emissions - GSM Channel 810 (1909.8MHz) – Maximum Power

Frequency
(GHz)

Raw Result
(dBm)

Path Loss
(dB)

Corrected
Result (dBm)

Limit
(dBm)

3.8196 -47.3 17.9 -29.4 -13
5.7294 -65.5 9.9 -55.6 -13
7.6392 -50.3 8.0 -42.3 -13
9.5490 -49.9 6.1 -43.8 -13
11.4588 -48.0 6.1 -41.9 -13
13.3686 -54.1 4.5 -49.6 -13
15.2784 -65.3 4.7 -60.6 -13
17.1882 -63.9 5.4 -58.5 -13
19.0980 -65.6 4.0 -61.6 -13

Harmonic Emissions - GSM Channel 512 (1850.2MHz) – Minimum Power

Frequency
(GHz)

Raw Result
(dBm)

Path Loss
(dB)

Corrected
Result (dBm)

Limit
(dBm)

3.7004 -78.6 17.8 -60.8 -13
5.5506 -75.1 10.4 -64.7 -13
7.4008 -74.3 7.2 -67.1 -13
9.2510 -69.4 7.3 -62.1 -13
11.1012 -77.9 * 6.5 -71.4 -13
12.9514 -77.0 5.1 -71.9 -13
14.8016 -76.8 * 4.6 -72.2 -13
16.6518 -75.7 * 4.7 -71.0 -13
18.5020 -74.9 * 3.8 -71.1 -13
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2.8 CONDUCTED SPURIOUS EMISSIONS - Continued

Harmonic Emissions - GSM Channel 661 (1880.0MHz) – Minimum Power

Frequency
(GHz)

Raw Result
(dBm)

Path Loss
(dB)

Corrected
Result (dBm)

Limit
(dBm)

3.760 -77.3 17.1 -60.2 - 13
5.640 -78.8 9.9 -68.8 - 13
7.520 -75.3 8.3 -67.0 - 13
9.400 -65.0 6.0 -59.0 - 13

11.280 -78.1 * 6.2 -71.9 - 13
13.160 -77.6 * 5.8 -71.8 - 13
15.040 -76.7 * 5.7 -71.0 - 13
16.920 -75.8 * 4.9 -70.9 - 13
18.800 -76.7 * 4.8 -71.9 - 13

*Instrumentation Noise Floor

Harmonic Emissions - GSM Channel 810 (1909.8MHz) – Minimum Power

Frequency
(GHz)

Raw Result
(dBm)

Path Loss
(dB)

Corrected
Result (dBm)

Limit
(dBm)

3.8196 -74.2 17.9 -56.3 - 13
5.7294 -74.5 9.9 -64.6 - 13
7.6392 -76.0 8.0 -68.0 - 13
9.5490 -66.8 6.1 -60.7 - 13
11.4588 -77.2 6.1 -71.1 - 13
13.3686 -77.0 * 4.5 -72.5 - 13
15.2784 -75.6 * 4.7 -70.9 - 13
17.1882 -74.8 5.4 -69.4 - 13
19.0980 -76.0 * 4.0 -72.0 - 13

* Instrumentation Noise Floor
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2.8 CONDUCTED SPURIOUS EMISSIONS - Continued

Harmonic Emissions - GPRS Channel 512 (1850.2MHz) – Maximum Power

Frequency
(GHz)

Raw Result
(dBm)

Path Loss
(dB)

Corrected
Result (dBm)

Limit
(dBm)

3.7004 -48.0 17.8 -30.2 -13
5.5506 -64.1 10.4 -53.7 -13
7.4008 -50.6 7.2 -43.4 -13
9.2510 -52.5 7.3 -45.2 -13
11.1012 -57.3 6.5 -50.8 -13
12.9514 -63.3 5.1 -58.2 -13
14.8016 -68.8 4.6 -64.2 -13
16.6518 -69.9 4.7 -65.2 -13
18.5020 -67.4 3.8 -63.6 -13

Harmonic Emissions - GPRS Channel 661 (1880.0MHz) – Maximum Power

Frequency
(GHz)

Raw Result
(dBm)

Path Loss
(dB)

Corrected
Result (dBm)

Limit
(dBm)

3.760 -53.7 17.1 -36.6 - 13
5.640 -66.6 9.9 -56.7 - 13
7.520 -50.5 8.3 -42.2 - 13
9.400 -47.4 6.0 -41.4 - 13

11.280 -57.1 6.2 -50.9 - 13
13.160 -58.8 5.8 -53.0 - 13
15.040 -70.6 5.7 -64.9 - 13
16.920 -73.3 4.9 -68.4 - 13
18.800 -61.9 4.8 -57.1 - 13
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2.8 CONDUCTED SPURIOUS EMISSIONS - Continued

Harmonic Emissions – GPRS Channel 810 (1909.8MHz) – Maximum Power

Frequency
(GHz)

Raw Result
(dBm)

Path Loss
(dB)

Corrected
Result (dBm)

Limit
(dBm)

3.8196 -46.5 17.9 -28.8 -13
5.7294 -68.8 9.9 -58.9 -13
7.6392 -49.5 8.0 -41.5 -13
9.5490 -49.1 6.1 -43.0 -13
11.4588 -50.2 6.1 -44.1 -13
13.3686 -55.8 4.5 -51.3 -13
15.2784 -66.3 4.7 -61.6 -13
17.1882 -65.6 5.4 -60.2 -13
19.0980 -66.6 4.0 -62.6 -13

Harmonic Emissions - GPRS Channel 512 (1850.2MHz) – Minimum Power

Frequency
(GHz)

Raw Result
(dBm)

Path Loss
(dB)

Corrected
Result (dBm)

Limit
(dBm)

3.7004 -69.4 17.8 -51.6 -13
5.5506 -74.5 10.4 -64.1 -13
7.4008 -72.1 7.2 -64.9 -13
9.2510 -69.4 7.3 -62.1 -13
11.1012 -78.0 * 6.5 -71.5 -13
12.9514 -77.2 * 5.1 -72.1 -13
14.8016 -76.8 * 4.6 -72.2 -13
16.6518 -76.2 * 4.7 -71.5 -13
18.5020 -74.9 * 3.8 -71.1 -13

*Instrumentation Noise Floor
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2.8 CONDUCTED SPURIOUS EMISSIONS - Continued

Harmonic Emissions - GPRS Channel 661 (1880.0MHz) – Minimum Power

Frequency
(GHz)

Raw Result
(dBm)

Path Loss
(dB)

Corrected
Result (dBm)

Limit
(dBm)

3.760 -69.8 17.1 -52.7 - 13
5.640 -77.4 9.9 -67.5 - 13
7.520 -74.3 8.3 -66.0 - 13
9.400 -65.2 6.0 -59.2 - 13

11.280 -77.2 * 6.2 -71.0 - 13
13.160 -77.0 * 5.8 -71.2 - 13
15.040 -76.2 * 5.7 -70.5 - 13
16.920 -76.5 * 4.9 -71.6 - 13
18.800 -77.3 * 4.8 -72.5 - 13

*Instrumentation Noise Floor

Harmonic Emissions - GPRS  Channel 810 (1909.8MHz) – Minimum Power

Frequency
(GHz)

Raw Result
(dBm)

Path Loss
(dB)

Corrected
Result (dBm)

Limit
(dBm)

3.8196 -68.5 17.9 -50.6 - 13
5.7294 -73.5 9.9 -63.6 - 13
7.6392 -74.7 8.0 -66.7 - 13
9.5490 -67.3 6.1 -61.2 - 13
11.4588 -76.9 * 6.1 -70.8 - 13
13.3686 -77.9 * 4.5 -73.4 - 13
15.2784 -76.4 * 4.7 -71.7 - 13
17.1882 -76.7 5.4 -71.3 - 13
19.0980 -75.7 * 4.0 -71.7 - 13

* Instrumentation Noise Floor
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2.9 FREQUENCY STABILITY UNDER TEMPERATURE VARIATIONS

2.9.1 FCC CFR 47: Part 24 Subpart E, Section 24.23

2.9.2 Equipment Under Test

MX-V30

2.9.3 Date of Test

30th April 2004

2.9.4 Test Equipment Used (See Section 3.1 for details)

2, 3, 4, 5, 11, 12

2.9.5 Test Procedure

GSM

The EUT was set to transmit on maximum power and measurements were made on Timeslot 3. 
A Digital Communications Analyser, (CMU200), was used to measure the Frequency Error.  The
maximum result of measurements made over 200 bursts was recorded.

GPRS

The EUT was set to transmit on maximum power, (timeslots 3 and 4 active), and measurements
performed on Timeslot 3. A Digital Communications Analyser, (CMU200), was used to measure
the Frequency Error.  The maximum result of measurements made over 200 bursts was
recorded.

2.9.6 Test Results

GSM – Circuit Switched

Temperature Interval(ºC) Test Frequency (GHz) Deviation (Hz)
- 30 1.88 +34
 - 20 1.88 +32
- 10 1.88 +21
     0 1.88 +39
+ 10 1.88 +21
+ 20 1.88 +22
+ 30 1.88 +42
+ 40 1.88 +45
+ 50 1.88 +63
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2.9 FREQUENCY STABILITY UNDER TEMPERATURE VARIATIONS – Continued

GPRS – Packet Data

Temperature Interval(ºC) Test Frequency (GHz) Deviation (Hz)
- 30 1.88 -22
 - 20 1.88 -24
- 10 1.88 +23
     0 1.88 +32
+ 10 1.88 -26
+ 20 1.88 +21
+ 30 1.88 +22
+ 40 1.88 +25
+ 50 1.88 -65

2.9.7 Limit

Limit The frequency stability shall be sufficient to
ensure that the fundamental emission stays

within the authorised frequency block.

Remarks

EUT complies with CFR 47 Part 24.235.  The frequency stability of the EUT is sufficient to ensure
the carrier remains within the assigned frequency block.
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2.10 FREQUENCY STABILITY UNDER VOLTAGE VARIATIONS

2.10.1 FCC CFR 47: Part 24 Subpart E, Section 24.235

2.10.2 Equipment Under Test

MX-V30

2.10.3 Date of Test

29th April 2004

2.10.4 Test Equipment Used (See Section 3.1 for details)

2, 3, 4, 5, 9, 10

2.10.5 Test Procedure

GSM

The EUT was set to transmit on maximum power and measurements were made on Timeslot 3. 
A Digital Communications Analyser, (CMU200), was used to measure the Frequency Error.  The
maximum result of measurements made over 200 bursts was recorded.

GPRS

The EUT was set to transmit on maximum power, (timeslots 3 and 4 active), and measurements
performed on Timeslot 3.  A Digital Communications Analyser, (CMU200), was used to measure
the Frequency Error.  The maximum result of measurements made over 200 bursts was
recorded.

2.10.6 Test Results

GSM

DC Voltage
(V)

Test Frequency
(GHz)

Deviation
(Hz)

4.2 1.88 +42
3.8 1.88 +41
3.2 1.88 +26
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2.10 FREQUENCY STABILITY UNDER VOLTAGE VARIATIONS - Continued

GPRS

DC Voltage
(V)

Test Frequency
(GHz)

Deviation
(Hz)

4.2 1.88 +21
3.8 1.88 +22
3.2 1.88 +23

2.10.7 Limit

Limit The frequency stability shall be sufficient to
ensure that the fundamental emission stays

within the authorised frequency block.

Remarks

EUT complies with CFR 47 Part 24.235. The frequency stability of the EUT is sufficient to ensure
the carrier remains within the assigned frequency block.
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SECTION 3

TEST EQUIPMENT USED
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3.1 TEST EQUIPMENT USED

Item Instrument Manufacturer Type No Serial No EMC / INV
No

Cal. Due

1 Spectrum Analyser Rohde & Schwarz FSEM 827156/006 INV4034 05/01/2005

2 GSM Test Set Rohde & Schwarz CMU 200 103944 INV4937 13/11/2004

3 Attenuator Huber & Suhner 6810.17.B 5929 INV4622 T/U

4 Combiner Weinschel 1506A KA845 INV4494 10/08/2004

5 Signal Generator Hewlett Packard 8657B 3208U02456 EMC1722 09/10/2004

6 High Pass Filter RLC F-100-4000-5-R (0012) INV4468 T/U

7 Signal Generator Hewlett Packard 8673B 2823A01302 EMC2551 14/06/2004

8 Spectrum Analyser Agilent E4407B US41442853 EMC2783 22/03/2005

9 DC Power Supply Kingshill 36V5C 814 INV248 T/U

10 Digital Voltmeter Fluke 70 III 72320985 INV4159 16/09/2004

11 Environmental Chamber Montford - - INV3037 20/11/2004

12 Thermometer Fluke 51 K/J 73860011 INV4222 17/03/2005

13 Turntable Controller H-D Gmbh HD 050 050/396 2528 -

14 Antenna Mast EMCO 1051-2 9101-1570 2182 -

15 Antenna Mast Controller EMCO 2090 - - -

16 Screened Room 5 Siemens EAC54300 - 2533 -

17 EMI Test Receiver Rohde & Schwarz ESIB26 100212 2988 08/04/2005

18 Double Ridge Guide
Antenna

EMCO 3115 2204 502 04/07/2004

19 DRG Antenna EMCO 3115 97015079 2397 04/07/2004

20 Attenuator 10dB Marconi 6534/3 2954 1494

21 Signal Generator Marconi 2031 119530069 1979 30/10/2004

22 Digital Barometer ORE BAA913HG - Room 5 T/U

23 Low Noise Amplifier Miteq Corp AMF-3d-
001080-18-13P

- 2457 -

24 Solid State Amplifier Avantek AWT-18036 F133658452 1081 26/06/2004

25 Spectrum Analyser Hewlett Packard 8542E 3617A00165-
00154

2286 09/12/2004

26 3GHz High Pass Filter RLC Electronics F-100-3000-5-R - 4969 10/03/2005

27 Test Receiver Rohde & Schwarz ESH3 872742/002 1020 16/08/2004

28 Spectrum Analyser Rohde & Schwarz EZM 892242-023 1416 -

29 LISN Rohde & Schwarz ESH2-Z5 892107-109 1584 02/10/2004

30 Bilog Antenna Schaffner CBL6143 5101 2965 12/09/2004

31 Transient Limiter Hewlett Packard 11947A 3107A01649 2244 07/05/2004
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3.2 MEASUREMENT UNCERTAINTY

For a 95% confidence level, the measurement uncertainties for defined systems are:-

IN THE FREQUENCY RANGE 30MHz TO 1000MHz
TEST FREQUENCY AMPLITUDE

For 6dB Bandwidth ±210.894kHz ±0.5dB
For Maximum Output Power Not Applicable ±0.5dB
For Radiated Emissions, Quasi-
Peak Measurements taken in
Zero Span using the Hewlett
Packard EMI Receiver and Bilog
Antenna

±2x10-7x Centre Frequency
5.15dB calculated in

accordance with CISPR
16-4

For Spurious Conducted
Emissions Not Applicable ±3.0dB

IN THE FREQUENCY RANGE 1GHz TO 20GHz
TEST FREQUENCY AMPLITUDE

For Spurious Radiated
Emissions measurements ±2x10-7x Centre Frequency ±3.4dB

For Peak Power Spectral Density Not Applicable ±1.8dB
For Effective Radiated Power
(ERP) measurements Not Applicable ±1.45dBm
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SECTION 4

PHOTOGRAPHS
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4.1 TEST SAMPLE PHOTOGRAPHS

Front View of an MX-V30 – Closed
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4.1 TEST SAMPLE PHOTOGRAPHS - Continued

Front View of an MX-V30 – Open



FCC ID: RXUMX-V30

Report No OR612478/01 Issue 2 Page 118 of 123
COMMERCIAL-IN-CONFIDENCE

4.1 TEST SAMPLE PHOTOGRAPHS – Continued

Rear View of an MX-V30
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4.1 TEST SAMPLE PHOTOGRAPHS - Continued

Rear View of an MX-V30 – Battery Removed.
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SECTION 5

ACCREDITATION, DISCLAIMERS AND COPYRIGHT
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5.1 ACCREDITATION, DISCLAIMERS AND COPYRIGHT

This report relates only to the actual item/items tested.

Our UKAS Accreditation does not cover opinions and interpretations and any expressed are outside the
scope of our UKAS Accreditation.

Results of tests not covered by our UKAS Accreditation Schedule are marked NUA
(Not UKAS Accredited).

This report must not be reproduced without the written permission of TÜV Product Service Limited

 2004 TÜV Product Service Limited
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APPENDIX A

TITCHFIELD FCC SITE COMPLIANCE LETTER



Report No OR612478/01 Issue 2  Page 123 of 123
COMMERCIAL-IN-CONFIDENCE


