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Introduction

The information contained within this report is intended to show verification of compliance of the Nokia
Base Transmitter Station, Metrosite GSM 800 base station with WTFA, to the requirements of 47 CFR 2
and 47 CFR 22.

Test Location

All testing was conducted at the premises of BABT, Segensworth Road, Fareham, Hants, PO15 5RH.
Testing at BABT was carried out by BABT Personnel, S C Hartley, Ryan Henley, A R Hubbard, Test
Engineers. Radiated Emissions measurements were performed in a 3 metre semi-anechoic screened
room. A complete room description is on file with the FCC Laboratory Division, Registration Number:
90987.
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Test Equipment and Ancillaries Used For Test
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No | Instrument/Ancillary Type Manufacturer | Serial No. Cal Due
1 | Spectrum Analyser FSEM Rohde and Schwarz | 827156/006 28/12/02
2|20 dB Attenuator 46-20-34 Weinschel AT9195 17/09/03
3|10 dB Attenuator 47-10-34 Weinschel BC2506 13/09/03
4 | Notch Filter STNF-500/1000-N/N K&L 15 TU
5 (800 MHz low pass filter 9752 Minicircuits 9752 25/07/03
6 | 1.5GHz high pass filter MH-1500-755 Baden Anthony ASS |811014-01 24/08/03
7 | Cable 2M-N-N Reynolds Industries |- TU
8| Cable 1M-N-N Reynolds Industries |- TU
9 [ Power Supply 11AP10090 Wayne Kerr 189647 TU
10 | Variac® - RS components - TU
11 {DVM 701l Fluke 7230985 04/01/03
12 | Climatic Chamber - Climatec - 12/01/03
13 | Communications Analyser CMU300 Rohde and Schwarz | 100038
14 | Power Supply 62698 Hewlett Packard 2323A-10766 TU
15 | EMI Receiver 8542E Hewlett Packard 3617A00165/00154 | 11/12/2002
16 | Bilog Antenna CBL6143 Schaffner — 11/04/2003
17 | Turntable Controller HD 050 H-D 050/396 TU
18 | Antenna Mast 1051-2 Emco 9101-1570 TU
19| Antenna Mast Controller 2090 Emco — TU
20 | Screened Room EAC54300 Siemens — TU
21 | Low Noise Amplifier (1 — 8GHz AMF-3D-001080-13P Miteg — TU
22 | Low Noise Amplifier (8 — 18GHz) AMF-4E-080180-15-10P | Miteq 492562 TU
23 | Low Noise Amplifier (18 — 26.5GHz) | AMT-26177-33 Avantek 6669 TU
24 | Spectrum Analyser E4407B Agilent US41442853 11/02/2003
25 [ Horn Antenna (1 — 18GHz) 3115 Emco 97015079 29/06/2003
26 | Horn Antenna (18 - 26.5GHz) 2024-20 Flann 164 TU
27 | Microwave to co-axial Adaptor 20093SF40 Flann 595 TU
28 | Signal Generator 8672A Hewlett Packard 2016A01097 21/12/2002
29 | Signal Generator 2031 Marconi 119530066 20/08/2003
30 | Transient Limiter 11947A Hewlett Packard 3107A01649 07-05-2003
31|LISN ESH2-Z5 Rohde & Schwarz | 879675-022 15/04/2003
Note(s)
1)  Allitems are calibrated annually, except where labelled T/U (Traceability Unscheduled). These
items are calibrated within the test configurations using calibrated equipment.
2)  Throughout the test report the test equipment used for each test is referenced using the number
indicated in the table above (1 to 31).
3)  The Variable Auto Transformer, (Variac), was used to adjust the supply voltage to 110V AC at a
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Description of Equipment Under Test Configuration

The BTS can be configured as either 850 or 1900 or a combination of both. Both 850 and 1900 TRX'’s
support both GMSK and 8PSK modulation. The cabinet can house a maximum of four TRX’s. The testing
was performed on the TRX RF output connector. The unit can be configured with three alternative power
supply options: 110V AC, 24V DC or 48V DC. Testing was completed on the 1900 TRX’s using 24V DC
power supply option, and the 850MHz TRX’s using the 110V AC power supply option. This ensured testing
had been completed on both AC and DC supplies, with limited testing carried out on the 48V DC supply.

Note: For 1900MHz test results, TUV PS report RG610411B refers.

Test Rationale

Output Power

All 3 power supplies were tested with both modulation schemes at maximum and minimum power.

Occupied Bandwidth & Modulation Characteristics

110V AC supply only. The power supply option was deemed to have no effect on these test parameters.
Maximum and minimum power levels and both modulation schemes were tested.

Block Edge Measurements

110V AC supply only. The power supply option was deemed to have no effect on the block edge
measurement. Testing the Frequency Error at Voltage Variation would indicate any error due to supply
voltage, which would cause the fundamental to fall outside the block edge. Both modulation schemes
were tested. Maximum power only was tested. If the equipment meets the block edge requirements at
maximum power, it will meet the requirements at minimum power. The occupied bandwidth shows that
minimum power does not effect the shape of the fundamental, only the amplitude.

Conducted Spurious Emissions

110V AC supply on all three channels, maximum and minimum power and both modulation schemes. To
demonstrate that the 48V DC and 24V DC Supplies were compliant, these were tested on middle channel
at maximum power.

Radiated Spurious Emissions

30MHz to 1000MHz

Configuration 1a. 24V DC supply. GSM 1900 8PSK Modulation Middle channel, GSM 1900 GMSK
Modulation Top channel, GSM 800 8PSK Modulation Middle channel and GSM 800 GMSK Modulation
Bottom channel. PAPST Fan. EUT positioned horizontally.

Configuration 1b. 24V DC supply. GSM 1900 8PSK Modulation Middle channel, GSM 1900 GMSK
Modulation Top channel, GSM 800 8PSK Modulation Middle channel and GSM 800 GMSK Modulation
Bottom channel. PAPST Fan. EUT positioned vertically.

Configuration 2. 48V DC supply. GSM 1900 GMSK Modulation Middle channel, GSM 1900 8PSK
Modulation Bottom channel, GSM 800 GMSK Modulation Middle channel and GSM 800 8PSK Modulation
Top channel. Japan Servo Fan. EUT positioned vertically.

Configuration 3. 110V AC supply. GSM 1900 GMSK Modulation Bottom channel, GSM 1900 8PSK

Modulation Middle channel, GSM 800 GMSK Modulation Top channel and GSM 800 8PSK Modulation
Middle channel. Japan Servo Fan. EUT positioned vertically.
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Radiated Spurious Emissions - Continued

1GHz to 9GHz

Configuration 4. 24V DC supply. GSM 800 8PSK Modulation Top, Middle, Bottom, GSM 1900 8PSK
Modulation Top. Japan Servo fan. EUT positioned vertically. The 1900 GSM Transceiver was used to
fully populate the BTS as only 3 800 GSM Transceivers were available.

Frequency Tolerance

24\ DC supply only. Both GMSK and 8PSK modulation.

Frequency Tolerance with Voltage Variation

110V AC, 24V DC, 48V DC. Both GMSK and 8PSK modulation. Due to the nature of the test, all three
power supply variations were tested. This also ensures that the frequency tolerance remains acceptable to
ensure the TRX remains within the block edge.

Line Conducted Emissions

Configuration 5a. 110V AC. GSM 800 8PSK Modulation Top, Middle, Bottom, GSM 1900 8PSK
Modulation Top. Japan Servo fan. EUT positioned vertically. The 1900 GSM Transceiver was used to
fully populate the BTS as only 3 800 GSM Transceivers were available.

Configuration 5b. 110V AC. GSM 800 GMSK Modulation Top, Middle, Bottom, GSM 1900 GMSK

Modulation Top. Japan Servo fan. EUT positioned vertically. The 1900 GSM Transceiver was used to
fully populate the BTS as only 3 800 GSM Transceivers were available.

Channel Configuration

The EUT has been tested on bottom, middle and top channels, based on the complete PCS1900 operating
band. However, in accordance with Part 22.905, the bottom and top channels are blocked from use. For
the Block Edge testing, the tested channels have been changed to demonstrate compliance with the
standard. This is reflected in the user guide for the EUT. To cover bottom, middle and top channels for
each block and each test case would involve a huge amount of testing. Thus, to provide a practical
representative set of results, the EUT was tested at bottom, middle and top of the entire PCS1900 band to
demonstrate compliance with the standard.
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The equipment under test is made up of the following component parts.

Module Vendor Kit Number Serial Number
Cabinet 058187A....405 B020900045
Transceivers

WTFA 468654A....X22 L1024047075
WTFA 468654A....X22 L1024047077
WTFA 468654A....X22 L1024047082
WTFA 468654A....X22 L1024047072
Power Supplies

48V DC PSU 40071 193 200/2 00200

24V DC PSU Delta Electronics DPSN;180-AB-3A 1 oFCO 221
110V AC PSU ASCOM 40071 193 100/D 00203

Digital Boards

VIFA Card 467208A....103 VIFA | 4H021000567

Table 1

List of Performed Measurements using the configuration in Table 1

i) Radiated Spurious Emissions

ii) RF Output Power
iii)  Modulation Characteristics
iv)  Occupied Bandwidth

V) Spurious Emissions at Antenna Terminals

vi)  Spurious Emissions
vii)  Frequency Stability — Temperature Variations

viii)  Frequency Stability — Voltage Variations
ix)  AC Conducted Spurious Emissions

Report No RO610411A1

47 CFR 2.1053, 22.917(e)
47 CFR 2.1046, 22.913(a)
47 CFR 2.1047(d)

47 CFR 2.1049, 22.917
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47 CFR 2.1051, 22,917(e)
47 CFR 2.1055, 22.355
47 CFR 2.1055, 22.355
47 CFR 15.207(a)
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Test Case: Radiated Spurious Emissions
Test Date: 1% November to 7" November 2002

Rule Parts: 2.1053, 22.917(e)

Measurement Method

The EUT was set up in each of the configurations listed on pages 5 and 6 in turn.

A preliminary profile of the Radiated Electric Field Emissions was obtained by operating the Equipment
Under Test (EUT) on a remotely controlled turntable within a semi-anechoic chamber; measurements were
taken at a 3m distance. 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, a search was made in the frequency range
30MHz to 9GHz. The list of worst case emissions was then confirmed or updated. Emission levels were
maximised by adjusting the antenna height, antenna polarisation and turntable azimuth. Emissions levels
were then formally measured. The details of the worst case emissions were then recorded in the Job Log
Book. Details of the worst case emissions are presented in Tables 2 to 6. Plots 1 to 8 are taken from the
receiver in max hold while the EUT was rotated through 360 degrees.

Radiated Electric Field Emissions measurements were made using a Hewlett Packard 8542E EMI
Receiver in the frequency range 30MHz to 1000MHz and an Agilent E4407B Spectrum Analyser in the
frequency range 1GHz to 9GHz. Measurements in the range 30MHz to 1000MHz were made using a Peak
Detector in a 120kHz bandwidth and measurements above 1GHz were made using a Peak Detector in a
1MHz bandwidth.

Determination of Spurious Emissions Limit

As the EUT does not have an integral antenna the field strength of the carrier has been calculated
assuming that the power is to be fed to a half-wave tuned dipole as per 2.1053(a).

£ _4/30xG; xP,
(V/m) _—d

where G, is the antenna gain relative to isotropic
P, is the power out of the transceiver in W
d is the distance in metres

therefore at 3m the field strength using the lowest transceiver output power would be:

/30 x1.64 x4.385

Ewim) = ; = 4.9V/m =133.8dBuV/m

As per 22.917(e) the spurious emissions must be attenuated by 43 + 10log(P,) this gives:
43 + 10log(4.385) = 49.4dB
therefore the limit at 3m measurement distance is:

133.8 — 49.4 = 84.4dBuV/m
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Test Case: Radiated Emissions (continued)
Configuration: 1a

Alternative Open Area Test Site Results: The levels of the 6 highest emissions measured in accordance
with the specification are presented in Table 2 below: -

Emission Antenna Turntable | Level at Cable | Antenna Stii;lgth Speciﬂcatio

Frequency Polarity | Height Azimuth 3m Loss Factor at 3m Limit
MHz H/V cm degree dBuVv dB dB dBuV/m dBuV/m
115.6 H 290 0 27.8 1.3 121 41.2 84.4
120.3 H 290 0 26.0 1.4 12.3 39.7 84.4
169.0 H 135 0 255 1.7 10.0 37.2 84.4
299.0 H 101 15 22.0 23 13.7 38.0 84.4
676.0 \Y, 102 159 20.4 2.8 18.9 421 84.4
728.0 \Y, 140 205 17.8 4.0 19.8 41.6 84.4

Table 2

The margin between the specification requirements and all other emissions was 47dB or more below the
specification limit.

ABBREVIATIONS FOR ABOVE TABLE

H Horizontal Polarisation V Vertical Polarisation

Procedure Test Performed in accordance with ANSI C63.4.

Test Equipment Used:

15, 16, 17, 18, 19, 20
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Test Case: Radiated Emissions (continued)

Configuration: 1a

[ 14:36:26 HOV @1, 2pac

ACTV DET: FEAK
MERS DET: PERK QF RAWG

LOG  REF BH.@ dEpWs/m
14

dBs
HATH
B db

I 1 I miAMMkW
O i

ACORR

STRRT 34@.@ MHz STOF 1.BARA GH:z
#IF BW 12H kHz AUG BW FHB kH: sWPF 963 msec

Plot 1 Vertical polarisation

[ 14:19:33 HOV @1, 2pac

ACTV DET: FEAK
MERS DET: PERK QF RAWG

LOG  REF BH.@ dEpWs/m
14

dBs
HATH
B db
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AN i

ACORR

STRRT 34@.@ MHz STOF 1.BARA GH:z
#IF BW 12H kHz AUG BW FHB kH: sWPF 963 msec

Plot 2 Horizontal polarisation
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Test Case: Radiated Emissions (continued)
Configuration: 1b

Alternative Open Area Test Site Results: The levels of the 6 highest emissions measured in accordance
with the specification are presented in Table 3 below: -

Emission Antenna Turntable | Level at Cable | Antenna Stii;lgth Speciﬂcatio

Frequency Polarity | Height Azimuth 3m Loss Factor at 3m Limit
MHz H/V cm degree dBuV dB dB dBuV/m dBuV/m
31.47 \Y, 100 172 18.3 0.7 21.8 40.8 84.4
108.90 \Y, 100 202 274 1.3 11.7 40.4 84.4
676.00 H 315 241 16.9 3.8 18.9 39.6 84.4
704.54 \Y, 128 172 17.3 3.9 19.2 40.4 84.4
737.30 H 126 315 19.8 4.0 19.8 43.6 84.4
780.00 H 110 235 20.3 41 20.1 44.5 84.4

Table 3

The margin between the specification requirements and all other emissions was 45dB or more below the
specification limit.

ABBREVIATIONS FOR ABOVE TABLE

H Horizontal Polarisation V Vertical Polarisation

Procedure Test Performed in accordance with ANSI C63.4.

Test Equipment Used:

15, 16, 17, 18, 19, 20
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Test Case: Radiated Emissions (continued)

Configuration: 1b
[ 14:22:44 HOV @4, 2Bde

ACTY DET: FERK
MERS OET: FERK QF

LOG  REF BH.@ dBul/m
14

dBs
HATH
B db

| MWLW
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AN

STRAT 3@.4 MH:z STOF 1. BHBY GHz
IF BW 128 kHz AUG BMW FHB kH: SWF 363 msec

Plot 3 Vertical polarisation

[ 14:14:11 HOV @4, 2Bde

ACTY DET: FERK
MERS OET: FERK QF

LOG  REF BH.@ dBul/m
14

dBs
HATH
B db

Ug SE Wil .ﬂLﬂN’ﬂuMLM
50 F[:\« fd‘uﬂiﬂﬁ Y TP e
e

ACORR

STRAT 3@.4 MH:z STOF 1. BHBY GHz
IF BW 128 kHz AUG BMW FHB kH: SWF 363 msec

Plot 4 Horizontal polarisation
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Test Case: Radiated Emissions (continued)
Configuration: 2

Alternative Open Area Test Site Results: The levels of the 6 highest emissions measured in accordance
with the specification are presented in Table 4 below: -

Emission Antenna Turntable | Level at Cable | Antenna Stii;lgth Speciﬂcatio

Frequency Polarity | Height Azimuth 3m Loss Factor at 3m Limit
MHz H/V cm degree dBuVv dB dB dBuV/m dBuV/m
63.55 \Y 103 194 31.1 1.0 8.0 40.1 84.4
676.00 H 101 234 20.3 3.8 18.9 43.0 84.4
704.50 \Y, 125 195 17.9 3.9 19.2 41.0 84.4
737.30 \Y, 119 186 18.7 4.0 19.8 42.5 84.4
832.00 H 136 227 17.0 4.3 20.4 41.7 84.4
858.00 H 123 250 15.5 4.3 20.4 40.2 84.4

Table 4

The margin between the specification requirements and all other emissions was 44dB or more below the
specification limit.

ABBREVIATIONS FOR ABOVE TABLE

H Horizontal Polarisation V Vertical Polarisation

Procedure Test Performed in accordance with ANSI C63.4.

Test Equipment Used:

15, 16, 17, 18, 19, 20
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Test Case: Radiated Emissions (continued)

Configuration: 2

[ 14:48:16 HOV @4, 2Bdc

ACTY DET: FERK
MERS OET: FERK QF

LOG  REF BH.@ dBul/m
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STRAT 3@.4 MH:z STOF 1. BHBY GHz
IF BW 128 kHz AUG BMW FHB kH: SWF 363 msec

Plot 5 Vertical polarisation

[ 14:48:56 HOV @4, 2Bdc

ACTY DET: FERK
MERS OET: FERK QF

LOG  REF BH.@ dBul/m
14

dBs
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B db
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STRAT 3@.4 MH:z STOF 1. BHBY GHz
IF BW 128 kHz AUG BMW FHB kH: SWF 363 msec

Plot 6 Horizontal polarisation
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Test Case: Radiated Emissions (continued)
Configuration: 3

Alternative Open Area Test Site Results: The levels of the 6 highest emissions measured in accordance
with the specification are presented in Table 5 below: -

Emission Antenna Turntable | Level at Cable | Antenna Stii;lgth Speciﬂcatio
Frequency Polarity | Height Azimuth 3m Loss Factor at 3m Limit
MHz H/V cm degree dBuV dB dB dBuV/m dBuV/m
208.00 H 100 314 24.4 1.9 10.7 37.0 84.4
327.70 H 103 171 20.6 24 14.4 37.4 84.4
676.00 H 100 16 13.8 3.8 18.9 36.5 84.4
737.30 \Y, 120 210 19.4 4.0 19.8 43.2 84.4
802.85 \Y, 114 169 13.2 4.2 20.3 37.7 84.4
884.00 H 106 162 13.9 4.4 20.4 38.7 84.4
Table 5

The margin between the specification requirements and all other emissions was 48dB or more below the
specification limit.

ABBREVIATIONS FOR ABOVE TABLE

H Horizontal Polarisation V Vertical Polarisation

Procedure Test Performed in accordance with ANSI C63.4.

Test Equipment Used:

15, 16, 17, 18, 19, 20
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Test Case: Radiated Emissions (continued)

Configuration: 3

[ B3:39:42 HOV @5, 2BdC

ACTY DET: FERK
MERS DET: PERK QF RVG

LOG  REF BH.@ dBul/m
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dBs
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B db

vy gL § p—— WL‘JLL««I,M-JJIVW
o rs el

STRAT 3@.4 MH:z STOF 1. BHBY GHz
#IF BW 1cH kHz AUG BMW FHB kH: SWF 363 msec

Plot 7 Vertical polarisation

[ B3:49:B2 HOV @5, 2BAC

ACTY DET: FERK
MERS DET: PERK QF RVG

LOG  REF BH.@ dBul/m
14

dBs
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s

STRAT 3@.4 MH:z STOF 1. BHBY GHz
#IF BW 1cH kHz AUG BMW FHB kH: SWF 363 msec

Plot 8 Horizontal polarisation
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Test Case: Radiated Emissions (continued)
Configuration: 4

Alternative Open Area Test Site Results: The levels of the 5 highest emissions measured in accordance
with the specification are presented in Table 6 below: -

Emission Antenna Turntable | Level at Cable | Antenna Field Specificatio
Frequency Polarity | Height Azimuth 3m Loss Factor S;rtegr%th Lipnit
MHz H/V cm degree dBuV dB dB dBuV/m dBuV/m

1763.56 H 204 121 52.04 -33.55 26.97 45.46 84.40
1768.05 H 208 113 52.55 -33.58 26.99 45.96 84.40
1820.02 H 122 150 48.4 -33.71 27.22 41.91 84.40
1872.00 H 192 139 49.68 -33.73 27.45 43.40 84.40
2704.01 H 106 204 44.78 -33.84 29.68 40.62 84.40

Table 6

The margin between the specification requirements and all other emissions was 36dB or more below the
specification limit.

ABBREVIATIONS FOR ABOVE TABLE

H Horizontal Polarisation V Vertical Polarisation

Procedure Test Performed in accordance with ANSI C63.4.

Test Equipment Used:

17,18, 19, 20, 21, 22, 24, 25, 28, 29
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Photograph No 2 — Radiated Emissions — Configurations 1b, 2 and 4
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Photograph No 3 — Radiated Emissions — Configuration 3
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Test Case: RF Output Power
Test Date: 24" October 2002
Rule Parts: 2.1046, 22.913(a)

Measurement Method

Using a spectrum analyser and attenuator(s), the output power of the EUT was measured at the antenna
terminals. The EUT supports both GMSK and 8PSK modulation schemes. The carrier power was
measured with GMSK and 8PSK modulation with all time slots active.

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

Results

110V AC Supply

Maximum Power - GMSK

Frequency Output Power Path Loss Result Result
(MHz) (dBm) (dB) (dBm) (W)
869.2 16.20 20.6 36.80 4.79
881.4 16.38 20.6 36.98 4.99
893.8 15.91 20.5 36.41 4.38
110V AC Supply
Minimum Power - GMSK
Frequency Output Power Path Loss Result Result
(MHz) (dBm) (dB) (dBm) (mW)
869.2 -14.12 20.6 6.48 4.45
881.4 -13.93 20.6 6.67 4.65
893.8 -14.48 20.5 6.02 4.00
Limit <500W or <+57dBm
Remarks

EUT complies with CFR 47 2.1046 and 22.913(a). The EUT does not exceed 500W or +57dBm at the
measured frequencies.

Test Equipment Used:

1,2,7,9,10, 11
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110V AC Supply

Maximum Power — 8PSK

% 4

Frequency Output Power Path Loss Result Result
(MHz) (dBm) (dB) (dBm) (W)
869.2 17.55 20.6 38.15 6.53
881.4 17.70 20.6 38.30 6.76
893.8 17.13 20.5 37.63 5.79
110V AC Supply
Minimum Power — 8PSK
Frequency Output Power Path Loss Result Result
(MHz) (dBm) (dB) (dBm) (W)
869.2 0.38 20.6 20.98 0.13
881.4 0.59 20.6 21.19 0.13
893.8 0.05 20.5 20.55 0.1
Limit <500W or <+57dBm
Remarks

EUT complies with CFR 47 2.1046 and 22.913(a).

measured frequencies.

Test Equipment Used:

1,2,7,9,10, 11

Report No RO610411A1
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The EUT does not exceed 500W or +57dBm at the
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24V DC Supply

Maximum Power — GMSK
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Frequency Output Power Path Loss Result Result
(MHz) (dBm) (dB) (dBm) (W)
869.2 16.21 20.6 36.81 4.80
881.4 16.38 20.6 36.98 4.99
893.8 15.91 20.5 36.41 4.38
24V DC Supply
Minimum Power — GMSK
Frequency Output Power Path Loss Result Result
(MHz) (dBm) (dB) (dBm) (mW)
869.2 -14.03 20.6 6.57 4.54
881.4 -14.02 20.6 6.58 455
893.8 -14.57 20.5 5.93 3.92
Limit <500W or <+57dBm
Remarks

EUT complies with CFR 47 2.1046 and 22.913(a).

measured frequencies.

Test Equipment Used:

1,2,7,9,10, 11

Report No RO610411A1

FCC ID: LTKWTFA-01

The EUT does not exceed 500W or +57dBm at the
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24V DC Supply

Maximum Power — 8PSK

% 4

Frequency Output Power Path Loss Result Result
(MHz) (dBm) (dB) (dBm) (W)
869.2 17.51 20.6 38.11 6.47
881.4 17.75 20.6 38.35 6.84
893.8 17.16 20.5 37.66 5.83
24V DC Supply
Minimum Power — 8PSK
Frequency Output Power Path Loss Result Result
(MHz) (dBm) (dB) (dBm) (W)
869.2 0.39 20.6 20.99 0.13
881.4 0.57 20.6 21.17 0.13
893.8 0.04 20.5 20.54 0.1
Limit <500W or <+57dBm

Remarks

EUT complies with CFR 47 2.1046 and 22.913(a).

measured frequencies.

Test Equipment Used:

1,2,7,9,10, 11

Report No RO610411A1

FCC ID: LTKWTFA-01

The EUT does not exceed 500W or +57dBm at the
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48V DC Supply

Maximum Power — GMSK

)

B ABT,

(

Frequency Output Power Path Loss Result Result
(MHz) (dBm) (dB) (dBm) (W)
869.2 16.21 20.6 36.81 4.80
881.4 16.38 20.6 36.98 4.99
893.8 15.91 20.5 36.41 4.38
48V DC Supply
Minimum Power — GMSK
Frequency Output Power Path Loss Result Result
(MHz) (dBm) (dB) (dBm) (mW)
869.2 -14.07 20.6 6.53 4.50
881.4 -13.83 20.6 6.77 4.75
893.8 -14.39 20.5 6.11 4.08
Limit <500W or <+57dBm
Remarks

EUT complies with CFR 47 2.1046 and 22.913(a).

measured frequencies.

Test Equipment Used:

1,2,7,9,10, 11

Report No RO610411A1

FCC ID: LTKWTFA-01

The EUT does not exceed 500W or +57dBm at the
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48V DC Supply

Maximum Power — 8PSK

% 4

Frequency Output Power Path Loss Result Result
(MHz) (dBm) (dB) (dBm) (W)
869.2 17.51 20.6 38.11 6.47
881.4 17.70 20.6 38.30 6.76
893.8 17.15 20.5 37.65 5.82
48V DC Supply
Minimum Power — 8PSK
Frequency Output Power Path Loss Result Result
(MHz) (dBm) (dB) (dBm) (W)
869.2 0.41 20.6 21.01 0.13
881.4 0.60 20.6 21.20 0.13
893.8 0.09 20.5 20.59 0.1
Limit <500W or <+57dBm
Remarks

EUT complies with CFR 47 2.1046 and 22.913(a).

measured frequencies.

Test Equipment Used:

1,2,7,9,10, 11

Report No RO610411A1

FCC ID: LTKWTFA-01

The EUT does not exceed 500W or +57dBm at the
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Test Case: Modulation Characteristics
Test Date: 25™ October 2002

Rule Parts: 2.1047(d)

Description Of Modulation Technique

The modulation scheme used in GSM is called Gaussian Minimum Shift Keying (GMSK). GMSK
facilitates the use of narrow bandwidth and allows for both coherent and non coherent detection
capabilities. It is a scheme in which the transitions from One to Zero or Zero to One do not occur quickly,
but over a period of time. If pulses are transmitted quickly harmonics are transmitted. The power
spectrum for a square wave is rich in harmonics, and the power within the side lobes is wasted, and can be
a cause of potential interference.

A method to reduce the harmonics is to round off the edges of the pulses thus lowering the spectral
components of the signal. In GSM this is done by using a Gaussian pre-filter which typically has a
bandwidth of 81.25kHz. The output from the Gaussian filter then phase modulates the carrier. As there
are no dramatic phase transitions of the carrier this gives a constant envelope and low spectral component
output from the transmitter.

The spectral efficiency is calculated by

bit rate / Channel bandwidth = 270.83333 kbit/s / 200 kHz = 1.354 bit/s/Hz.

The bandwidth product BT = Bandwidth x bit duration = 81.25 kHz x 3.6923 micros = 0.3

GMSK and 8PSK OVERVIEW

The modulation schemes used for the Metrosite EDGE are GMSK and 8PSK. The 8PSK modulation
scheme is EDGE (Enhanced Date Rates for GSM Evolution).

A brief overview of how GMSK and 8PSK works is shown below.
GMSK (Gaussian Minimum Shift Keying)

The fundamental principal behind GMSK is Phase shift keying. This splits a data stream into a series of 2-
digit phase shifts, using the following phase shifts to represent data pairs.

10 11

00 01
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Therefore for the BIT sequence 00 1 1 1 0 0 1 The corresponding phase shift will be used

BIT SEQUENCE 00 11 10 01
PHASE 225°  45° 135°  315°

This is called QPSK (Quadratic Phase Shift Keying)
However

There is a problem with QPSK: transition from e.g. 00 to 11 gives phase shift of 180° (1 radians). This has
the effect of inverting the carrier waveform and this can lead to detection errors at the receiver.

Solution: restrict phase changes to + 90°

1. Split bitstream into 2 streams e.g.

00 11 01 10
| Stream 0 1 0 1
Q stream 0 1 1 0

2. Modulate each stream with PSK (1 = 90° or 11/2, 0 = -90° or - 11/2 phase shift)

| Stream 0 1 0 1
-T1/2 -T1/2 -T1/2 /2
Q stream 0 1 1 0
-T1/2 /2 /2 -T1/2

3. Combine (add) the two PSK signals:

Combined Phase -T1/2 - | -T1/2 0 -T1/2 0 /2 0

Result: offset - QPSK, phase change is restricted to + 11/2 radians:

m |PHASE 1
/2 1 1

0

1 o TIME
-1r/2
0
T 0
0
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It would be preferable to have "gradual” changes in place between each pair of bits (Continuous-phase
modulation). Replacing each “rectangular” shaped pulse (for 1 or 0) with a sinusoidal pulse can do this:

Result: Minimum Shift Keying (MSK):

m |PHASE 1
™32 1 1
0 A\ v
o TIME
-11/2
T 0 0

0

Gaussian Minimum Shift Keying

MSK has high sidebands relative to the main lobes in the frequency domain - this can lead to interference
with adjacent signals.

If the rectangular pulses corresponding to the bitstream are filtering using a Gaussian-shaped impulse
response filter, we get Gaussian MSK (GMSK) - this has low sidelobes compared to MSK.

8-SK (8-Phase Shift Keying)

8PSK uses the same basic principle of phase shift modulation. The only difference being the increased
number of vectors.

070’0 0,1,1

0,0, 1 1,1, 1

1,0, 1 110

1,0,0
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Once the digital bit sequence has been generated the same process as GMSK is used to generate the
modulated signal.

Four plots are shown on the following pages showing the EUT transmitting with the display in the time
domain:

1) EUT transmitting with GMSK modulation showing alternate time slots.
2) EUT transmitting with GMSK modulation showing one time slot.
3) EUT transmitting with 8PSK modulation showing alternate time slots.

4) EUT transmitting with 8PSK modulation showing one time slot.
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Delta 1 [T1] RBHW 100 kHz RF Att 650 dB
Ref Lvl 32.13 db YBH 300 kHz
50.6 dBm 577.000000 ws SWT 5 ms Unit dBm
50
20.6 ¢B Offs¢t
40
30 M | Hrm | | |
20
1VIEU
10
0
-10
-20
-30
-40
Center BB1.4 MHz 500 ws~
NDate: 25.0CT.02 9:08:49
Plot (1)
Delta 1 [T1] RBHW 100 kHz RF Att 650 dB
Ref Lvl -52.88 db YBH 300 kHz
50.6 dBm 577.000000 ws SWT B60 ws Unit dBm
50
20.6 ¢B Offs¢t
40
AV WA WAA M M
20
1VIEU
10
0
-10
-20
-30 ﬁﬂ& L
-40

Nate:

Test Equipment Used:

1,2,7,10

Center BB1.4 MHz

25.0CT.02

Report No RO610411A1
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Plot (2)

FCC ID: LTKWTFA-01
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Delta 1 [T1] RBW 100 kHz RF Att 650 dB
Ref Lvl 24,65 dB YBH 300 kHz
50.6 dBm 577.000000 ws SWT 5 ms Unit dBm
¥ 20.6 ¢B Offs¢t
. s
A |
40
sl sl e T
=0 o i t TRE
20
1VIEU 1mMA
10
A
0
-10
: ol I
H{BMM W\Jﬂ.ﬁﬂ il m“ Ml"n
-30
-40
Center BB1.4 MHz 500 ws~
NDate: 25.0CT.02 9:16:17
Plot (3)
Delta 1 [T1] RBW 100 kHz RF Att 650 dB
Ref Lvl -38.53 db YBH 300 kHz
50.6 dBm 577.000000 ws SWT B60 ws Unit dBm
¥ 20.6 ¢B Offs¢t
. s
A |
40
) /\nunﬂ /UAU/\J\ i ﬂu/lun" ]ﬂuﬂ\lnu MW {"Uﬂu( \\[/\ e
20 )
1VIEU u 1mMA
10
0
-10
AH; j\uﬂUnH[ﬂ
-30
-40

Center BB1.4 MHz

Nate: 25.0CT.02

Test Equipment Used:

1,2,7,10

Report No RO610411A1

66 ws~

9:17:52

Plot (4)

FCC ID: LTKWTFA-01
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Test Case: Occupied Bandwidth
Test Date: 24" - 25" October 2002

Rule Parts: 2.1049, 22.917

Measurement Method

The EUT was transmitted at maximum power, modulated with all timeslots active. Using a resolution
bandwidth of 30 kHz and a video bandwidth of 100 kHz, the —26dBc points were established and the
emission bandwidth determined.

The requirements in 22.917 specify an emission mask that equipment must meet. However, the mask
specified was designed with a system channel spacing of 40kHz. The system channel spacing for GSM is
200kHz. Thus, the mask is considered to be not applicable to this system.

The plot below shows the resultant display from the Spectrum Analyser.

Occupied Bandwidth As Defined By The —26dBc Points

Maximum Power - GMSK

Delta 1 [T1] RBW 30 kHz RF Att 50 dB
Ref Lvl -0.50 dB YBW 100 kHz
50.6 dBm 344 .68B9378B76 kHz SHT 5 ms Unit dBm
» 20.6 ¢B Offsgt
. s
[ A ]

40

: fan

E /

: / \
7

~ J“)r;’ ‘Hﬂ'r\l
RN \“’lﬂ—h‘l.w‘,
-30
-40
Center B81.4 MHz 100 kHz~ Span 1 MHz
NDate: 24.0CT.02 17:2B8:45

Test Equipment Used:

1,2,7,10
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Minimum Power - GMSK

Marker 1 [T1] RBI 30 kHz RF Att 10 dB
Ref Lwvl -19.28 dBm VB 100 kHz
20.6 dBm B81.23266533 MHz SWT 500 ms Unit dBm
20
20.6 ¢B Offsgt
[ A ]

—\

\
/ N\
) AN
e vl e

-B0
-70
Center BB1.4 MHz 100 kHz~ Span 1 MHz
Date: 25.0CT.02 5:38:24

Test Equipment Used:

1,2,7,10
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Maximum Power — 8PSK

50

40

30

20

-20

-30

-40

NDate

Delta 1 [T1] RBI 30 kHz RF Att 50 dB
Ref Lwvl -0.73 dB VB 100 kHz
50.6 dBm 33B.67735471 kHz SWT 5 ms Unit dBm
20.6 ¢B Offsgt
[ A ]

Vall

[~

\ 1A

Center BB1.4 MHz 100 kHz~ Span 1 MHz

: 24 .0CT.02 17:34:03

Test Equipment Used:

1,2,7,10
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Minimum Power — 8PSK

Delta 1 [T1] RBI 30 kHz RF Att 20 dB

Ref Lwvl -0.82 dB VB 100 kHz

30.6 dBm 342 68537074 kHz SWT 500 ms Unit dBm
30

20.6 ¢B Offsgt
[ A ]

20
10 N

/ 5
117 AN

o N

-B0

Center BB1.4 MHz 100 kHz~ Span 1 MHz

Date: 25.0CT.02 9:29:40

Test Equipment Used:

1,2,7,10
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Test Case: Spurious Emissions At Antenna Terminals (+/-1MHz)
Test Date: 24" October 2002
Rule Parts: 2.1051, 22.905

Measurement Method

In accordance with 22.917(e), any emissions outside of the block edges shall be attenuated by at least 43
+ 10 log(P). The measurements are shown to +1MHz from the block edges. The plots shown under the
Spurious Emissions section covers the required range of 9kHz to 9GHz.

The reference power and path losses of all channels used for testing in each frequency block were
measured. It was found that there was <0.5dB 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.

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

Communication Channel Pair Blocks

Frequency Block Lower Block Edge Test Upper Block Edge Test
(MHz) Channels/Frequencies Channels/Frequencies
A Channel : 129 Channel :180
(869.040 — 879.990) Frequency : 869.40MHz Frequency : 879.60MHz
A Channel :234 Channel :238
(890.010 — 891.480) Frequency : 890.40MHz Frequency : 891.20MHz
B Channel :184 Channel  :230
(880.020 — 889.980) Frequency : 880.40MHz Frequency : 889.60MHz
B Channel  : 241 Channel  : 250
(891.510 — 893.970) Frequency : 891.80MHz Frequency : 893.60MHz

Control Channel Pair Blocks

The control channel blocks fall within the blocks listed above and therefore not measured. The control
channel blocks do not increase the available frequency usage.

Remarks

The channels shown in the table above are the minimum and maximum channels that can be used in each
block to maintain compliance. Channels used outside of those stated in the table exceed the specification
limits, thus they cannot be used.

The channels outside of those shown in the table above were not tested at lower power levels to determine
a level at which compliance would be achieved. Therefore, to maintain compliance, only the channels
shown in the table above shall be used.

The measurement plots are shown on the following pages.
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Test Case: Spurious Emissions At Antenna Terminals (+/-1MHz)
Test Date: 24" October 2002

Rule Parts: 2.1049, 22.905

Block Edge Measurement With EUT Transmitting on Full Power On Channel 129, (869.40MHz)
GMSK Modulation

Block A
869.040 — 879.990MHZz

Marker 1 [T11] RBW 10 kHz RF Att 30 dB
Ref Lwl -32.96 dBm VB 30 kHz
40.6 dBm 869 .04000000 MHz SHT 50 ms Unit dBm
an 20.6 gB Off t
. S n
Pl

i /1
R
\ 1A

71D—D1 -13] dBm i 1
/ \

\

-30

/ N

WWW
-50
Center BBES.04 MHz 200 kHz~ Span 2 MHz
NDate: 24.0CT.02 17:58:16

Test Equipment Used:

1,2,7,10
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Test Case: Spurious Emissions At Antenna Terminals (+/-1MHz)
Test Date: 24" October 2002

Rule Parts: 2.1049, 22.905

Block Edge Measurement With EUT Transmitting on Full Power On Channel 180, (879.60MHz)
GMSK Modulation

Block A
869.040 — 879.990MHZz

Marker 1 [T1] RBM 10 kHz RF Att 30 dBb
Ref Lwl -34.45 dBm YBL 30 kHz
40.6 dBm 873.393000000 MHz SWT 50 ms Unit dBm
“0 20.6 B Offsgt
. =1
y [ A

TN
1

Y. \
H/ \‘%

,AD“rmeLU \f\WRﬁu*Nw

-50

Center B739.99 MHz 200 kHz~ Span 2 MHz

Date: 24.0CT.02 1B:15:41

Test Equipment Used:

1,2,7,10

Report No RO610411A1 FCC ID: LTKWTFA-01 Page 38 of 99



)

B ABT,

(

Test Case: Spurious Emissions At Antenna Terminals (+/-1MHz)
TestDate: 25" October 2002

Rule Parts: 2.1049, 22.905

Block Edge Measurement With EUT Transmitting on Full Power On Channel 234, (890.4MHz)
GMSK Modulation

Block A
890.010 — 891.480MHz

Marker 1 [T1] RBM 10 kHz RF Att 30 dB
Ref Lwvl -35.16 dBm VB 30 kHz
38 dBm 830.01000000 MHz SHT 500 ms Unit dBm

20.6 §B Offs

. P o

m /T
m ER
| AR

71D—D1 -13] dBm [ il

-20

-30 r/ \

—40 \Ihﬁ
W«JM

-50

-~

-60

Center B30.01 MHz 200 kHz~ Span 2 MHz

Date: 25.0CT.02 10:16:04

Test Equipment Used:

1,2,7,10
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Test Case: Spurious Emissions At Antenna Terminals (+/-1MHz)
TestDate: 25" October 2002

Rule Parts: 2.1049, 22.905

Block Edge Measurement With EUT Transmitting on Full Power On Channel 238, (891.2MHz)
GMSK Modulation

Block A
890.010 — 891.480MHz

Marker 1 [T1] RBM 10 kHz RF Att 30 dB
Ref Lwvl -14.19 dBm VB 30 kHz
38 dBm 831.48000000 MHz SHT 500 ms Unit dBm
20.56 §B Offsgt
A

) /

20

I

01 —13] dBm

q \

-40
M’W v]“‘hm
WM@W
-50
-B0
Center B91.48 MHz 200 kHz~ Span 2 MHz
NDate: 25.0CT.02 10:22:08

Test Equipment Used:

1,2,7,10
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Test Case: Spurious Emissions At Antenna Terminals (+/-1MHz)
TestDate: 25" October 2002

Rule Parts: 2.1049, 22.905

Block Edge Measurement With EUT Transmitting on Full Power On Channel 184, (880.4MHz)
GMSK Modulation

Block B
880.020 — 889.980MHZz

Marker 1 [T1] RBM 10 kHz RF Att 30 dB
Ref Lwvl -33.74 dBm VB 30 kHz
38 dBm B60.02000000 MHz SHT 500 ms Unit dBm

20.6 §B Offs

. P o

m /T
m [
| -

10

L 01— 13| dBm / 3
20 / \
20

* A W

-50

-~

-60

Center BBO.0OZ2 MHz 200 kHz~ Span 2 MHz

Date: 25.0CT.02 10:41:34

Test Equipment Used:

1,2,7,10
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Test Case: Spurious Emissions At Antenna Terminals (+/-1MHz)
TestDate: 25" October 2002

Rule Parts: 2.1049, 22.905

Block Edge Measurement With EUT Transmitting on Full Power On Channel 230, (889.6MHz)
GMSK Modulation

Block B
880.020 — 889.980MHZz

Marker 1 [T1] RBM 10 kHz RF Att 30 dB
Ref Lwvl -34.17 dBm VB 30 kHz
38 dBm B863.38000000 MHz SHT 500 ms Unit dBm

20.6 §B Offs

. Y o

2@ [\
m 1
! / 1MA

01 —13] dBm i il
-20 rj \
-30

-40 M \MM

-50

-~

-60

Center BB3.98 MHz 200 kHz~ Span 2 MHz

Date: 25.0CT.02 10:48:07

Test Equipment Used:

1,2,7,10
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Test Case: Spurious Emissions At Antenna Terminals (+/-1MHz)
TestDate: 25" October 2002

Rule Parts: 2.1049, 22.905

Block Edge Measurement With EUT Transmitting on Full Power On Channel 241, (891.8MHz)
GMSK Modulation

Block B
891.510 — 893.970MHz

Marker 1 [T1] RBM 10 kHz RF Att 30 dB
Ref Lwvl -18.60 dBm VB 30 kHz
37 dBm 831.51000000 MHz SHT 500 ms Unit dBm

20.6 §B Offs

- ’JMV"‘"\.L A

TZ I
| I

o1 -13] dBm

| !
) / N

-50

-~

-B0

Center B31.51 MHz 200 kHz~ Span 2 MHz

Date: 25.0CT.02 10:54:55

Test Equipment Used:

1,2,7,10
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Test Case: Spurious Emissions At Antenna Terminals (+/-1MHz)
TestDate: 25" October 2002

Rule Parts: 2.1049, 22.905

Block Edge Measurement With EUT Transmitting on Full Power On Channel 250, (893.60MHz)
GMSK Modulation

Block B
891.510 — 893.970MHz

Marker 1 [T1] RBM 10 kHz RF Att 30 dB
Ref Lwvl -33.57 dBm VB 30 kHz
37 dBm 833.37000000 MHz SHT 500 ms Unit dBm

20.6 §B Offs

30 . I [ A |

. R
m [
/

71D—D1 -13] dBm ! 1
f \
-30 P/ \\

-40

-~

U
-50 M M%

-B0

Center B93.97 MHz 200 kHz~ Span 2 MHz

Date: 25.0CT.02 11:05:05

Test Equipment Used:

1,2,7,10
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Test Case: Spurious Emissions At Antenna Terminals (+/-1MHz)
Test Date: 24" October 2002

Rule Parts: 2.1049, 22.905

Block Edge Measurement With EUT Transmitting on Full Power On Channel 129, (869.40MHz)
8PSK Modulation

Block A
869.040 — 879.990MHz

Marker 1 [T1] RBM 10 kHz RF Att 30 dB
Ref Lwvl -27.52 dBm VB 30 kHz
40.6 dBm 863.04000000 MHz SHT 50 ms Unit dBm
40 20.56 §B Offsgt
. s
A

ii I
m / '\

01 -13] dBm 1
-on f \'1
-0
_a0 A, "J'Mrf' H"J\’I.VM

WW\"’M

-50

Center BBES.04 MHz 200 kHz~ Span 2 MHz

Date: 24.0CT.02 1B:02:02

Test Equipment Used:

1,2,7,10
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Test Case: Spurious Emissions At Antenna Terminals (+/-1MHz)
Test Date: 24" October 2002

Rule Parts: 2.1049, 22.905

Block Edge Measurement With EUT Transmitting on Full Power On Channel 180, (879.60MHz)
8PSK Modulation

Block A
869.040 — 879.990MHz

Marker 1 [T1] RBM 10 kHz RF Att 30 dB
Ref Lwvl -32.73 dBm VB 30 kHz
40.6 dBm £873.33000000 MHz SHT 50 ms Unit dBm
40 20.56 §B Offsgt
. s
A

ii R
I

1 -13 dBm[( \
-20

=30 /
B ad L
VA

-50

Center B739.99 MHz 200 kHz~ Span 2 MHz

Date: 24.0CT.02 1B:17:31

Test Equipment Used:

1,2,7,10
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Test Case: Spurious Emissions At Antenna Terminals (+/-1MHz)
TestDate: 25" October 2002

Rule Parts: 2.1049, 22.905

Block Edge Measurement With EUT Transmitting on Full Power On Channel 234, (890.4MHz)
8PSK Modulation

Block A
890.010 — 891.480MHz

Marker 1 [T1] RBM 10 kHz RF Att 30 dB
Ref Lwvl -31.71 dBm VB 30 kHz
38 dBm 830.01000000 MHz SHT 500 ms Unit dBm
20.56 §B Offsgt
A

i A
m R
)

L 01— 13| dBm / 1
20 ]—l“\
\

MW

.

_EphAvA M

-60

Center B30.01 MHz 200 kHz~ Span 2 MHz

Date: 25.0CT.02 10:17:40

Test Equipment Used:

1,2,7,10
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Test Case: Spurious Emissions At Antenna Terminals (+/-1MHz)
TestDate: 25" October 2002

Rule Parts: 2.1049, 22.905

Block Edge Measurement With EUT Transmitting on Full Power On Channel 238, (891.2MHz)
8PSK Modulation

Block A
890.010 — 891.480MHz

Marker 1 [T11] RBW 10 kHz RF Att 30 dBb
Ref Lwl -18.05 dBm YBL 30 kHz
38 dBm 291 .48000000 MHz SWT 500 ms Unit dBm
20.6 B Offsgt
[ A |
- r'w\

. i

T 0

-10
01 —13] dBm ] 1

-20 j
-30 Pr

o N

“ N

-50

WWWN

-60

Center B91.48 MHz 200 kHz~ Span 2 MHz

Date: 25.0CT.02 10:24:51

Test Equipment Used:

1,2,7,10
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Test Case: Spurious Emissions At Antenna Terminals (+/-1MHz)
TestDate: 25" October 2002

Rule Parts: 2.1049, 22.905

Block Edge Measurement With EUT Transmitting on Full Power On Channel 184, (880.4MHz)
8PSK Modulation

Block B
880.020 — 889.980MHz

Marker 1 [T1] RBM 10 kHz RF Att 30 dB
Ref Lwvl -30.88 dBm VB 30 kHz
38 dBm B60.02000000 MHz SHT 500 ms Unit dBm
20.56 §B Offsgt
A

- AN

m AN
m aN
| AR

-10 ] |
01 —13] dBm

/ a
"

-40
i “
bk An...n.-wﬂlw”l’

_50 |ata

-60

Center BBO.0OZ2 MHz 200 kHz~ Span 2 MHz

Date: 25.0CT.02 10:43:10

Test Equipment Used:

1,2,7,10
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(

Test Case: Spurious Emissions At Antenna Terminals (+/-1MHz)
TestDate: 25" October 2002

Rule Parts: 2.1049, 22.905

Block Edge Measurement With EUT Transmitting on Full Power On Channel 230, (889.6MHz)
8PSK Modulation

Block B
880.020 — 889.980MHz

Marker 1 [T1] RBM 10 kHz RF Att 30 dB
Ref Lwvl -31.02 dBm VB 30 kHz
38 dBm B863.38000000 MHz SHT 500 ms Unit dBm
20.56 §B Offsgt
A

=0 M

| A
R
T

71D—D1 —13| gBn—f 1
L1/ Y
-0

M;” bw\«
40t i
_50 hjwhuhﬂqthﬂU”ﬁEﬂbﬂkﬁ&uﬁ

-60

Center BB3.98 MHz 200 kHz~ Span 2 MHz

Date: 25.0CT.02 10:50:35

Test Equipment Used:

1,2,7,10
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(

Test Case: Spurious Emissions At Antenna Terminals (+/-1MHz)
TestDate: 25" October 2002

Rule Parts: 2.1049, 22.905

Block Edge Measurement With EUT Transmitting on Full Power On Channel 241, (891.8MHz)
8PSK Modulation

Block B
891.510 — 893.970MHz

Marker 1 [T1] RBM 10 kHz RF Att 30 dB
Ref Lwvl -22.03 dBm VB 30 kHz
37 dBm 831.51000000 MHz SHT 500 ms Unit dBm
20.56 §B Offsgt
A

| &
: |
| T

o1 -13] dBm "\

e g

-40 ks ‘o

M

-B0

Center B31.51 MHz 200 kHz~ Span 2 MHz

Date: 25.0CT.02 11:00:55

Test Equipment Used:

1,2,7,10
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B ABT,

(

Test Case: Spurious Emissions At Antenna Terminals (+/-1MHz)
TestDate: 25" October 2002

Rule Parts: 2.1049, 22.905

Block Edge Measurement With EUT Transmitting on Full Power On Channel 250, (893.60MHz)
8PSK Modulation

Block B
891.510 — 893.970MHz

Marker 1 [T1] RBM 10 kHz RF Att 30 dB
Ref Lwvl -30.56 dBm VB 30 kHz
37 dBm 833.37000000 MHz SHT 500 ms Unit dBm

20.6 §B Offs
3D f‘\l’\

: iR
m f/ \

o1 -13] dBm j
-20 J’j
-30

a0 ™ .

-~

-50 NI E—

-B0

Center B93.97 MHz 200 kHz~ Span 2 MHz

Date: 25.0CT.02 11:07:09

Test Equipment Used:

1,2,7,10
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Test Case: Spurious Emissions
Test Date: 24" October 2002

Rule Parts: 2.1051, 22.917(e)
Measurement Method

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 9GHz. The EUT was set to transmit on full power with all timeslots
active and minimum power with all timeslots active. The EUT was tested on Bottom, Middle and Top
channels for both power levels and both modulation schemes. The resolution and video bandwidths were
set to 30kHz in accordance with Part 22.917(h). The spectrum analyser detector was set to Max Hold.

From 9kHz to 1.4GHz, an attenuator and a notch filter were used. For measuring the range 1.4GHz to
9GHZz, an attenuator and high pass filter were used. This was to reduce saturation effects in the spectrum
analyser.

Complete testing was carried out on the EUT with 110V AC Supply on both GMSK and 8PSK modulation
schemes and both power levels. Additional testing was performed on 48V DC and 24V DC on middle
channel, maximum power.

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 10™ harmonic of the fundamental.
Summary Of Results
No emissions within 20dB of the limit — 9kHz to 9GHz

Remarks

The EUT passed the requirements laid out in 22.917(e).

The plots on the following pages show the frequency spectrum from 9kHz to 9GHz of the EUT.
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(

Test Case: Spurious Emissions
Test Date: 24" October 2002
Rule Parts: 2.1051, 22.917(e)
Spurious Emissions (9kHz — 1.4GHz)

Channel 128, (869.2MHz) — Maximum Power - GMSK
110V AC Supply

Marker 1 [T1] RBM 30 kHz RF Att 0 dB
Ref Lwvl -46.41 dBm VB 100 kHz
-4 dBm B63.770B5371 MHz SHT 3.3 s Unit dBm

16 dB|Offset

01 -13] dBm

-20

-30

1MA
-40

-50 I

-B0

-70

Pl B i s

-80 el ||,.|;-;\;»wm-w Ao - o

-50
-100
Start 3 kHz 1339.9331 MHz~ Stop 1.4 GHz
Date: 24.0CT.02 13:49:34

Test Equipment Used:

1,2,4,7,10, 11
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Test Case: Spurious Emissions
Test Date: 24" October 2002

Rule Parts: 2.1051, 22.917(e)
Spurious Emissions (1.4GHz — 9.0GHz)

Channel 128, (869.2MHz) — Maximum Power - GMSK
110V AC Supply

)

B ABT,

(

Marker 1 [T1] RBMW 30 kHz RF Att 0D dB
Ref Lvl -55.57 dBm VB 100 kHz
5.6 dBm 1.73507014 GHz SWT 21.5 s Unit dBm
25.6 §B Offsgt
0 [ A ]
-10
D1 -13] dBm
-20
1MA
-30
-40
-50
1
Y
-B0
_70 | y L J.u.r'"ﬁ“"'{].,. [T hoid
OSPIPRTY JAT Y LV S ST i S PR AT o v M I w
-80
-390
Start 1.4 BHz 760 MHz~ Stop 9 GHz
NDate: 24.0CT.02 13:18:22

Test Equipment Used:

1,2,4,7,10, 11

Report No RO610411A1

FCC ID: LTKWTFA-01
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Test Case: Spurious Emissions
Test Date: 24" October 2002
Rule Parts: 2.1051, 22.917(e)
Spurious Emissions (9kHz — 1.4GHz)

Channel 189, (881.4MHz) — Maximum Power - GMSK
110V AC Supply

Marker 1 [T1] RBM 30 kHz RF Att 0 dB
Ref Lwv! -48.38 dBm VB 100 kHz
-4 dBm 834 .93322645 MHz SHT 3.9 s Unit dBm
16 dB|O0ffset

10 [ A |

D01 —-13] dBm
-20
-30

1MA
40
1

-50
-B0
-70
A0 o ol = 1

WWMWWW'
-90
-100

Start 9 kHz 139.9391 MHz~ Stop 1.4 GBHz
Nate: 24 .0CT.02 13:58:31

Test Equipment Used:

1,2,4,7,10, 11
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Test Case: Spurious Emissions
Test Date: 24" October 2002

Rule Parts: 2.1051, 22.917(e)
Spurious Emissions (1.4GHz — 9.0GHz)

Channel 189, (881.4MHz) — Maximum Power - GMSK
110V AC Supply

)

B ABT,

(

Marker 1 [T1] RBMW 30 kHz RF Att 0D dB
Ref Lvl -55.25 dBm VB 100 kHz
5.6 dBm 1.750300B60 GHz SWT 21.5 s Unit dBm
25.6 §B Offsgt
i [ A ]
-10
D1 -13] dBm
-20
1MA
-30
-40
-50
1
b
-B0 |
_70 el MML"{‘I.A AT YLT) NPT T |
n.me"‘NﬂW BT A s TS T L o Y -
-80
-390
Start 1.4 BHz 760 MHz~ Stop 9 GHz
NDate: 24 .0CT.02 13:09:48

Test Equipment Used:

1,2,4,7,10, 11

Report No RO610411A1 FCC ID: LTKWTFA-01
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Test Case: Spurious Emissions
Test Date: 24" October 2002
Rule Parts: 2.1051, 22.917(e)
Spurious Emissions (9kHz — 1.4GHz)

Channel 251, (893.8MHz) — Maximum Power - GMSK
110V AC Supply

Marker 1 [T1] REW 30 kHz  RF Att 0 dB
Ref Lvl ~47.61 dBm VB 100 kHz
—4 dBm 883.77085371 MHz SUT 3.9 s Unit dBm
16 dB|offset
10
L 01 —13| dBn
20
-30
40
1
-50
B0
70
_A0 3 IJ. by 1 PN
[FTIUE [T YINTPN W WO BTEPENN T T
50
100
Start 9 kHz 139.9991 MHz. Stop 1.4 GHz
Date: 24.0CT.02 13:43:31

Test Equipment Used:

1,2,4,7,10, 11

Report No RO610411A1

FCC ID: LTKWTFA-01
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Test Case: Spurious Emissions
Test Date: 24" October 2002

Rule Parts: 2.1051, 22.917(e)
Spurious Emissions (1.4GHz — 9.0GHz)

Channel 251, (893.8MHz) — Maximum Power - GMSK
110V AC Supply

Marker 1 [T1] RBW 30 kHz RF Att db
Ref Lvl -58.28 dBm VB 100 kHz
5.6 dBm 1.78076152 GHz SWT 21.5 s Unit dBm
25.6 §B Offsgt
0
-10
D1 -13] dBm
-20
-30
-40
-50
1
Y
-B0
-70 A M% B, b M M
TASLTWTYS W W v had [~ v b
-80
-390
Start 1.4 BHz 760 MHz~ Stop 9 GHz
NDate: 24.0CT.02 13:27:33

Test Equipment Used:

1,2,4,7,10, 11

Report No RO610411A1 FCC ID: LTKWTFA-01
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Test Case: Spurious Emissions
Test Date: 24" October 2002
Rule Parts: 2.1051, 22.917(e)
Spurious Emissions (9kHz — 1.4GHz)

Channel 128, (869.2MHz) — Minimum Power - GMSK
110V AC Supply

Marker 1 [T11] RBW 30 kHz RF Att 0 dB
Ref Lwl -B5.51 dBm YBL 100 kHz
-4 dBm 883.77085371 MHz SWT 3.9 s Unit dBm
16 dB|Offset
-10
=01 -13| dBm
=20
-30
-40
-o0
-B0
1
-70
—80 Joteal mn.l.wv ol
TN EURTIYI SPTA T TR M AT [ ]
-90
-100
Start 9 kH» 139.9991 MHz.~ Stop 1.4 GBHz
Nate: 24 . 0CT.02 13:50:86

Test Equipment Used:

1,2,4,7,10, 11

Report No RO610411A1

FCC ID: LTKWTFA-01
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Test Case: Spurious Emissions
Test Date: 24" October 2002

Rule Parts: 2.1051, 22.917(e)
Spurious Emissions (1.4GHz — 9.0GHz)

Channel 128, (869.2MHz) — Minimum Power - GMSK
110V AC Supply

Marker 1 [T1] RBMW 30 kHz RF Att 0D dB
Ref Lvl -64.62 dBm VB 100 kHz
5.6 dBm 6.608BB1764 GHz SWT 21.5 s Unit dBm
25.6 §B Offsgt
0 [ A ]
-10
D1 -13] dBm
-20
1MA
-30
-40
-50
-B0
1
70 1 N Q'ul-nb—\f'"}“"“ﬂt._v ol I
[Pt W ST YR SV ST TN TS o
-80
-390
Start 1.4 BHz 760 MHz~ Stop 9 GHz
NDate: 24 .0CT.02 13:19:46

Test Equipment Used:

1,2,4,7,10, 11
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Test Case: Spurious Emissions
Test Date: 24" October 2002
Rule Parts: 2.1051, 22.917(e)
Spurious Emissions (9kHz — 1.4GHz)

Channel 189, (881.4MHz) — Minimum Power - GMSK
110V AC Supply

)

B ABT,

(

Marker 1 [T1] RBM 30 kHz RF Att 0 dB
Ref Lwv! -65.77 dBm VB 100 kHz
-4 dBm 832 . 18763327 MHz SHT 3.9 s Unit dBm
16 dB|O0ffset
10 [ A |
D01 —-13] dBm
-20
-30
1MA
-40
-50
-B0
1
-70
-80 w—mk.n..n.w Bt
-90
-100
Start 9 kHz 139.9391 MHz~ Stop 1.4 GBHz
Nate: 24 . 0CT.02 14:00:06
Test Equipment Used:
1,2,4,7,10, 11
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Test Case: Spurious Emissions
Test Date: 24" October 2002

Rule Parts: 2.1051, 22.917(e)

Spurious Emissions (1.4GHz — 9.0GHz)
Channel 189, (881.4MHz) — Minimum Power - GMSK
110V AC Supply

)

B ABT,

(

Marker 1 [T1] RBM 30 kHz RF Att 0 dB
Ref Lwv! -63.80 dBm VB 100 kHz
5.6 dBm 65.53358717 GHz SHT 21.5 s Unit dBm
25.6 §B Offsgt
0 - [ |
-10
D1 —13] dBm
-20
a0 1MA
-40
-850
-B0 T
—mw T o Ll (o gt v-"‘",}‘\y[l‘.,““ nl;..l "
-80
-90
Start 1.4 BHz 760 MHz~ Stop 9 GHz
Nate: 24 .0CT.02 13:11:31
Test Equipment Used:
1,2,4,7,10, 11
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Test Case: Spurious Emissions
Test Date: 24" October 2002

Rule Parts: 2.1051, 22.917(e)

Spurious Emissions (9kHz — 1.4GHz)
Channel 251, (893.8MHz) — Minimum Power - GMSK
110V AC Supply

)

B ABT,

(

Marker 1 [T11] RBW 30 kHz RF Att 0 dB
Ref Lwl -B5.41 dBnm YBL 100 kHz
-4 dBm 869 .742B8B778 MHz SWT 3.9 s Unit dBm
16 dB|Off t
o - (4]
=01 -13| dBm
=20
-30
1MA
-40
-o0
-B0
%
-70
_A0 I Fl .-:Iuh- - Iaran |
-90
-100
Start 9 kHz 1339.9931 MHz~ Stop 1.4 GBHz
Nate: 24 . 0CT.02 13:41:48
Test Equipment Used:
1,2,4,7,10, 11
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Test Case: Spurious Emissions
Test Date: 24" October 2002

Rule Parts: 2.1051, 22.917(e)

Spurious Emissions (1.4GHz — 9.0GHz)
Channel 251, (893.8MHz) — Minimum Power - GMSK
110V AC Supply

Marker 1 [T1] RBMW 30 kHz RF Att 0D dB
Ref Lvl -63.57 dBm VB 100 kHz
5.6 dBm 6.608BB1764 GHz SWT 21.5 s Unit dBm
25.6 §B Offsgt
i [ A ]
-10
D1 -13] dBm
-20
1MA
-30
-40
-50
-B0 T
_nk i . 1 V_LMJIMA-_}‘;—A‘ WRIET. N VN
BT e e T .lyhl"“"" A
-80
-390
Start 1.4 BHz 760 MHz~ Stop 9 GHz
NDate: 24.0CT.02 13:29:08

Test Equipment Used:

1,2,4,7,10, 11
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Test Case: Spurious Emissions
Test Date: 24" October 2002

Rule Parts: 2.1051, 22.917(e)

Spurious Emissions (9kHz — 1.4GHz)
Channel 128, (869.2MHz) — Maximum Power — 8PSK
110V AC Supply

)

B ABT,

(

Marker 1 [T11] RBW 30 kHz RF Att 0 dB
Ref Lwl -46.95 dBm YBL 100 kHz
-4 dBm 869 .742B8B778 MHz SWT 3.9 s Unit dBm
16 dB|Off t
o - (4]
=01 -13| dBm
=20
-30
1MA
-40
1
A
50 [l
-B0
-70
-80 ol el
(PRI U PTTI I RS e
-90
-100
Start 9 kHz 1339.9931 MHz~ Stop 1.4 GBHz
Nate: 24 . 0CT.02 13:54:058
Test Equipment Used:
1,2,4,7,10, 11
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Test Case: Spurious Emissions
Test Date: 24" October 2002

Rule Parts: 2.1051, 22.917(e)

Spurious Emissions (1.4GHz — 9.0GHz)
Channel 128, (869.2MHz) — Maximum Power — 8PSK
110V AC Supply

Marker 1 [T1] RBMW 30 kHz RF Att 0D dB
Ref Lvl -B55.67 dBm VB 100 kHz
5.6 dBm 1.73507014 GHz SWT 21.5 s Unit dBm
25.6 §B Offsgt
0
-10
D1 -13] dBm
-20
-30
-40
-50
1
Y
-B0
_70 1 - i I""“Ln.vu.qj,[g..‘....l bt
T N
-80
-390
Start 1.4 BHz 760 MHz~ Stop 9 GHz
NDate: 24.0CT.02 13:23:08

Test Equipment Used:

1,2,4,7,10, 11

Report No RO610411A1 FCC ID: LTKWTFA-01
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Test Case: Spurious Emissions
Test Date: 24" October 2002

Rule Parts: 2.1051, 22.917(e)

Spurious Emissions (9kHz — 1.4GHz)
Channel 189, (881.4MHz) — Maximum Power — 8PSK
110V AC Supply

)

B ABT,

(

Marker 1 [T1] RBM 30 kHz RF Att 0 dB
Ref Lwv! -51.04 dBm VB 100 kHz
-4 dBm 834 .93322645 MHz SHT 3.9 s Unit dBm
16 4dB|Off t
0 - [ A ]
D01 —-13] dBm
-20
-30
1MA
-40
-50 !
-B0
-70
_an " 'Jj‘u-v Sl
-90
-100
Start 9 kHz 139.9391 MHz~ Stop 1.4 GBHz
Nate: 24 0CT.02 14:02:13
Test Equipment Used:
1,2,4,7,10, 11
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Test Case: Spurious Emissions
Test Date: 24" October 2002

Rule Parts: 2.1051, 22.917(e)

Spurious Emissions (1.4GHz — 9.0GHz)
Channel 189, (881.4MHz) — Maximum Power — 8PSK
110V AC Supply

Marker 1 [T1] RBMW 30 kHz RF Att 0D dB
Ref Lvl -55.95 dBm VB 100 kHz
5.6 dBm 1.750300B60 GHz SWT 21.5 s Unit dBm
25.6 §B Offsgt
0
-10
D1 -13] dBm
-20
-30
-40
-50
1
A
-B0
_70 A} N Muﬂw Loa arthdh s prontt
LA PP L2 S T PR T e v hl
-80
-390
Start 1.4 BHz 760 MHz~ Stop 9 GHz
NDate: 24.0CT.02 13:15:43

Test Equipment Used:

1,2,4,7,10, 11

Report No RO610411A1 FCC ID: LTKWTFA-01
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Test Case: Spurious Emissions
Test Date: 24" October 2002

Rule Parts: 2.1051, 22.917(e)

Spurious Emissions (9kHz — 1.4GHz)
Channel 251, (893.8MHz) — Maximum Power — 8PSK
110V AC Supply

Marker 1 [T1] RBW 30 kHz
Ref Lwvl -50.27 dBm VB 100 kHz
-4 dBm BE0.96526052 MHz SHT 3.9 s

)

B ABT,

(

RF Att 0 dB

Unit dBm

16 dB|Offset

01 -13] dBm

-20

-30

-40

1MA

-50

-B0

-70

-50
-100
Start 3 kHz 1339.9331 MHz~ Stop 1.4 GHz
Date: 24.0CT.02 13:39:02

Test Equipment Used:

1,2,4,7,10, 11

Report No RO610411A1 FCC ID: LTKWTFA-01
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Test Case: Spurious Emissions
Test Date: 24" October 2002

Rule Parts: 2.1051, 22.917(e)

Spurious Emissions (1.4GHz — 9.0GHz)
Channel 251, (893.8MHz) — Maximum Power — 8PSK
110V AC Supply

Marker 1 [T1] RBW 30 kHz RF Att 0D dB
Ref Lvl -59.12 dBm VB 100 kHz
5.6 dBm 1.78076152 GHz SWT 21.5 s Unit dBm
25.6 §B Offsgt
0
-10
D1 -13] dBm
-20
-30
-40
-50
1
60—
-70 4 " A 1 " - M%n; L onl
L wr RO i v Ty s ot
-80
-390
Start 1.4 BHz 760 MHz~ Stop 9 GHz
NDate: 24 .0CT.02 13:32:42

Test Equipment Used:

1,2,4,7,10, 11

Report No RO610411A1 FCC ID: LTKWTFA-01
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Test Case: Spurious Emissions

Test Date: 24™ October 2002

Rule Parts: 2.1051, 22.917(e)

Spurious Emissions (9kHz — 1.4GHz)

Channel 128, (869.2MHz) — Minimum Power — 8PSK

110V AC Supply

Marker 1 [T1] RBMW 30 kHz RF Att 0D dB
Ref Lvl -62.85 dBm VB 100 kHz
-4 dBm B83.770B5371 MHz SWT 3.9 s Unit dBm
16 dB|Offset
-10
01 -13] dBm
-20
-30
-40
-50
-B0 +
-70 R
_A0 ‘!uul ML I-:IV\
[PV ETPTYOY PR WO Y PYRRRT TP w
-390
-100
Start 9 kHz 139.93991 MHz~ Stop 1.4 GHz

NDate:

Test Equipment Used:

1,2,4,7,10, 11

Report No RO610411A1

24.0CT.02 13:52:31

FCC ID: LTKWTFA-01
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Test Case: Spurious Emissions
Test Date: 24" October 2002

Rule Parts: 2.1051, 22.917(e)

Spurious Emissions (1.4GHz — 9.0GHz)
Channel 128, (869.2MHz) — Minimum Power — 8PSK
110V AC Supply

Marker 1 [T1] RBW 30 kHz
Ref Lwvl -64.24 dBm VB 100 kHz
5.6 dBm 5.59358717 GHz SHT 21.5 s

)

B ABT,

(

RF Att 0 dB

Unit dBm

25.6 §B Offs

-~

o1 -13] dBm

=20

-30

1MA

-40

-50

-B0

N nMrJ")“ﬂyﬂnh

T TR

A vy L Ly L e e T L e A

-80
-390
Start 1.4 BHz 760 MHz~ Stop 9 GHz
NDate: 24.0CT.02 13:21:18

Test Equipment Used:

1,2,4,7,10, 11

Report No RO610411A1 FCC ID: LTKWTFA-01
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Test Case: Spurious Emissions

Test Date: 24™ October 2002

Rule Parts: 2.1051, 22.917(e)

Spurious Emissions (9kHz — 1.4GHz)

Channel 189, (881.4MHz) — Minimum Power — 8PSK

110V AC Supply

Marker 1 [T1] RBU 30 kHz RF Att 0 dB
Ref Lvl -53.69 dBm VBW 100 kHz
-4 dBm B65.33723453 MHz SUT 3.9 s Unit dBm
16 dB[Offset
-10
D1 -13| dBm
-20
-30
-40
-50
60 T
v
!
_a0 e b g A sl B
g
[NV FTNRTNFTV SRR BN TP PP T
-90
-100
Start 3 kHz 139.9331 MHz, Stop 1.4 GHz

NDate:

Test Equipment Used:

1,2,4,7,10, 11

Report No RO610411A1

24.0CT.02 14:04:12

FCC ID: LTKWTFA-01
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Test Case: Spurious Emissions
Test Date: 24" October 2002

Rule Parts: 2.1051, 22.917(e)

Spurious Emissions (1.4GHz — 9.0GHz)
Channel 189, (881.4MHz) — Minimum Power — 8PSK
110V AC Supply

)

B ABT,

(

Marker 1 [T1] RBMW 30 kHz RF Att 0D dB
Ref Lvl -64.30 dBm VB 100 kHz
5.6 dBm 5.62404810 GHz SWT 21.5 s Unit dBm
25.6 §B Offsgt
i [ A ]
-10
D1 -13] dBm
-20
1MA
-30
-40
-50
-B0 T
~70My — rMrll lw)ﬂﬂ“;;uﬂ.m-u-amuw
- o LY T ey ot 4 4
-80
-390
Start 1.4 BHz 760 MHz~ Stop 9 GHz
NDate: 24 .0CT.02 13:14:17

Test Equipment Used:

1,2,4,7,10, 11

Report No RO610411A1 FCC ID: LTKWTFA-01
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Test Case:
Test Date:

Rule Parts:

2.1051, 22.917(e)

Spurious Emissions

24™ October 2002

Spurious Emissions (9kHz — 1.4GHz)

Channel 251, (893.8MHz) — Minimum Power — 8PSK

110V AC Supply

Marker 1 [T1] RBM 30 kHz RF Att 0 dB
Ref Lwv! -63.B67 dBm VB 100 kHz
-4 dBm B63.74288778 MHz SHT 3.9 s Unit dBm
16 dB|O0ffset
-10
D01 —-13] dBm
-20
-30
-40
-50
60 r
-70
_A0 | S e T ""G‘"w
WMWMW Lo plants
-90
-100

Start 9 kHz

NDate:

Test Equipment Used:

1,2,4,7,10, 11

Report No RO610411A1

1339.9331 MHz~

24.0CT.02 13:40:21

FCC ID: LTKWTFA-01

Stop 1.4 GBHz

)
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(

1MA
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Test Case: Spurious Emissions
Test Date: 24" October 2002

Rule Parts: 2.1051, 22.917(e)

Spurious Emissions (1.4GHz — 9.0GHz)
Channel 251, (893.8MHz) — Minimum Power — 8PSK
110V AC Supply

Marker 1 [T1] RBMW 30 kHz RF Att db
Ref Lvl -64.83 dBm VB 100 kHz
5.6 dBm 6.63327856 GHz SWT 21.5 s Unit dBm
25.6 §B Offsgt
0
-10
D1 -13] dBm
-20
-30
-40
-50
-B0
1
_ankd ~ I itk J.r'*""}].\)ﬂ\ AP T LN Ry
T ey ST Lo Y
-80
-390
Start 1.4 BHz 760 MHz~ Stop 9 GHz
NDate: 24.0CT.02 13:30:85

Test Equipment Used:

1,2,4,7,10, 11

Report No RO610411A1

FCC ID: LTKWTFA-01

)

B ABT,

(

1MA
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Test Case: Spurious Emissions
Test Date: 24" October 2002

Rule Parts: 2.1051, 22.917(e)

Spurious Emissions (9kHz — 1.4GHz)
Channel 189, (881.4MHz) — Max Power — GMSK

48V DC Supply
Marker 1 [T1] RBW 30 kHz RF Att dB
Ref Lvl —48.76 dBm VBLW 100 kHz
—4 dBm £94.93322645 MHz SUT 3.9 s Unit dBm
16 dB|Offset
-10
01 -13| aBm
-20
-30
-40
1
-50 1J
-B0 L
-70
_a0 —— N W..I-.- TV -
WMWMWM"
-90
-100
Start 9 kHz 133.9931 MHz~ Stop 1.4 GHz
Nate: 24.0CT.02 14:20:18
Test Equipment Used:
1,2,4,7,9, 11
Report No RO610411A1 FCC ID: LTKWTFA-01
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Test Case: Spurious Emissions
Test Date: 24" October 2002

Rule Parts: 2.1051, 22.917(e)

Spurious Emissions (1.4GHz — 9.0GHz)
Channel 189, (881.4MHz) — Max Power — GMSK

48V DC Supply

Marker 1 [T1] RBMW 30 kHz RF Att 0D dB
Ref Lvl -55.05 dBm VB 100 kHz
5.6 dBm 1.750300B60 GHz SWT 21.5 s Unit dBm
25.6 §B Offsgt
0
-10
D1 -13] dBm
-20
-30
-40
-50
1
=
-B0
7 DU ORI T mfﬂ"‘l’ﬂu;mwmuuq,
-80
-390
Start 1.4 BHz 760 MHz~ Stop 9 GHz
NDate: 24 .0CT.02 14:27:40

Test Equipment Used:

1,2,4,7,9, 11

Report No RO610411A1 FCC ID: LTKWTFA-01
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Test Case: Spurious Emissions
Test Date: 24" October 2002

Rule Parts: 2.1051, 22.917(e)

Spurious Emissions (9kHz — 1.4GHz)
Channel 189, (881.4MHz) — Max Power — 8PSK

48V DC Supply
Marker 1 [T1] RBW 30 kHz RF Att 0 dB
Ref Lwvl -459.91 dBm VBW 100 kHz
-4 dBm 834.99322645 MHz SHT 3.9 s Unit dBm
16 dB|Offset
-10
D1 -13| dBm
-20
-30
40
1
-50
-60
-70
-80 W.u\hlr'-""'mm o |
-90
-100
Start 9 kHz 139.9331 MHz~ Stop 1.4 BHz
NDate: 24.0CT.02 14:21:52

Test Equipment Used:

1,2,4,7,9, 11

Report No RO610411A1 FCC ID: LTKWTFA-01
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Test Case: Spurious Emissions
Test Date: 24" October 2002

Rule Parts: 2.1051, 22.917(e)

Spurious Emissions (1.4GHz — 9.0GHz)
Channel 189, (881.4MHz) — Max Power — 8PSK

)

B ABT,

(

48V DC Supply
Marker 1 [T1] RBMW 30 kHz RF Att 0D dB
Ref Lvl -56.97 dBm VB 100 kHz
5.6 dBm 1.750300B60 GHz SWT 21.5 s Unit dBm
25.6 §B Offsgt
0 [ A ]
-10
D1 -13] dBm
-20
1MA
-30
-40
-50
1
=
-B0
ol — ™ JMM%MWM
70 e Nty e v
-80
-390
Start 1.4 BHz 760 MHz~ Stop 9 GHz
NDate: 24 .0CT.02 14:25:88

Test Equipment Used:

1,2,4,7,9, 11

Report No RO610411A1 FCC ID: LTKWTFA-01
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Test Case: Spurious Emissions
Test Date: 24" October 2002

Rule Parts: 2.1051, 22.917(e)

Spurious Emissions (9kHz — 1.4GHz)
Channel 189, (881.4MHz) — Max Power — GMSK

24V DC Supply

Marker 1 [T1]
Ref Lwv! -47.38 dBm
-4 dBm 834 .93322645 MHz

RBM
VB
SHT

30 kHz
100 kHz
3.9 s

)

B ABT,

(

RF Att 0 dB

Unit dBm

16 dB|Offset

01 -13] dBm

-20

-30

-40

1MA

-50

-B0

-70

-80

-50

-100

Start 3 kHz 1339.9331 MHz~

Date: 24.0CT.02 14:46:04

Test Equipment Used:

1,2,4,7,9, 11

Report No RO610411A1 FCC ID: LTKWTFA-01

Stop 1.4 GBHz
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Test Case: Spurious Emissions
Test Date: 24" October 2002

Rule Parts: 2.1051, 22.917(e)

Spurious Emissions (1.4GHz — 9.0GHz)
Channel 189, (881.4MHz) — Max Power — GMSK

)

B ABT,

(

24V DC Supply
Marker 1 [T1] RBW 30 kHz RF Att 0 dB
Ref Lwvl -54.41 dBm VBW 100 kHz
5.6 dBm 1.75030060 GHz SHT 21.5 s Unit dBm
25.6 fB Offsgt
0 - ]
-10
D1 -13| dBm
=20
a0 1MA
40
-50
1
E
-B0
_70 el ~ " w"‘j\m P LTy
o v L M T el LA Z " 1
-80
-90
Start 1.4 BHz 760 MHz~ Stop 9 GHz
NDate: 24.0CT.02 14:35:42
Test Equipment Used:
1,2,4,7,9, 11
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Test Case: Spurious Emissions
Test Date: 24" October 2002

Rule Parts: 2.1051, 22.917(e)

Spurious Emissions (9kHz — 1.4GHz)
Channel 189, (881.4MHz) — Max Power — 8PSK

24V DC Supply

)

B ABT,

(

Marker 1 [T1] RBW 30 kHz RF Att 0 dB
Ref Lvl -49.00 dBm VBLW 100 kHz
—4 dBm £94.93322645 MHz SUT 3.9 s Unit dBm
16 dB|Offset
10 [ A |
01 -13| aBm
-20
-30
1MA
-40
1
-50
-B0 L
-70
Sodiran | &
-80 it .|
[RIRTVITEN) FeT S RO (N S P
-90
-100
Start 9 kHz 133.9931 MHz~ Stop 1.4 GHz
Nate: 24.0CT.02 14:44:12

Test Equipment Used:

1,2,4,7,9, 11

Report No RO610411A1

FCC ID: LTKWTFA-01
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Test Case: Spurious Emissions
Test Date: 24" October 2002

Rule Parts: 2.1051, 22.917(e)

Spurious Emissions (1.4GHz — 9.0GHz)
Channel 189, (881.4MHz) — Max Power — 8PSK

)

B ABT,

(

24V DC Supply
Marker 1 [T1] RBW 30 kHz RF Att 0 dB
Ref Lwvl -57.82 dBm VBW 100 kHz
5.6 dBm 1.75030060 GHz SHT 21.5 s Unit dBm
25.6 fB Offsgt
0 - ]
-10
D1 -13| dBm
=20
a0 1MA
-40
-50
1
Y
-B0
_m N . n \ } el NﬂuJ'Ll...n Mo Mt Gl
rd MmN ML Ly I T Ly v
-80
-90
Start 1.4 BHz 760 MHz~ Stop 9 GHz
NDate: 24.0CT.02 14:35:02
Test Equipment Used:
1,2,4,7,9, 11
Report No RO610411A1 FCC ID: LTKWTFA-01 Page 85 of 99
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Test Case: Frequency Stability Under Temperature Variations
Test Date: 25" October 2002
Rule Parts: 2.1055, 22.355

Measurement Method

The EUT was set to transmit on maximum power with all timeslots active. A Digital Communications
Analyser, (CMU300), was used to measure the frequency error. The average result was taken over 100
bursts. The temperature was adjusted between —30°C and +50°C in 10° steps as per 2.1055.

Results

110V AC Supply - GMSK Modulation

Temperature Interval Test Frequency Deviation Limit
(°C) (MHz) (Hz) (kHz)
-30 881.4 +7 £1.322
-20 881.4 +8 1£1.322
-10 881.4 -9 £1.322

0 881.4 -8 £1.322
+10 881.4 -7 £1.322
+20 881.4 -9 £1.322
+30 881.4 +13 £1.322
+40 881.4 +11 £1.322
+50 881.4 +7 £1.322

110V AC Supply - 8PSK Modulation

Temperature Interval Test Frequency Deviation Limit

(°C) (MHz) (Hz) (kHz)
-30 881.4 +8 £1.322
-20 881.4 +8 1£1.322
-10 881.4 +16 £1.322

0 881.4 -9 £1.322
+10 881.4 -9 £1.322
+20 881.4 -11 £1.322
+30 881.4 +12 £1.322
+40 881.4 +11 £1.322
+50 881.4 +6 £1.322

Remarks

EUT complies with CFR 47 Part 22.355. The frequency stability of the EUT is sufficient to keep it within
the authorised frequency blocks at any temperature interval across the measured range.

Test Equipment Used:

7,11,12,13, 14
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Test Case: Frequency Stability Under Voltage Variations
Test Date: 25" October 2002
Rule Parts: 2.1055, 22.355

Measurement Method

The EUT was set to transmit on maximum power with all timeslots active. A Digital Communications
Analyser, (CMU300), was used to measure the frequency error. The average result was taken over 100
bursts.

Results

110V AC Supply

The mains voltage was adjusted between 85 and 115% of the nominal declared operating voltage as
specified by the manufacturer using a variac in conjunction with a DVM.

Deviation
Supply Variation AC Voltage Test Frequency (Hz) Deviation Limit
(%) (V) (GHz) (kHz)
GMSK | 8PSK
85 93.5 881.4 +8 +10 +1.322
0 110 881.4 +8 +9 +1.322
115 126.5 881.4 +8 +10 +1.322
24V DC Supply

The supply voltage was adjusted between 85 and 115% of the nominal declared operating voltage as
specified by the manufacturer using a power supply in conjunction with a DVM.

Deviation
Supply Variation DC Voltage Test Frequency (Hz) Deviation Limit
(%) (V) (GHz) (kHz)
GMSK | 8PSK
85 20.4 881.4 +8 +9 +1.322
0 24.0 881.4 +7 +9 +1.322
115 27.6 881.4 +8 +7 +1.322

Report No RO610411A1

FCC ID: LTKWTFA-01

Page 87 of 99
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48V DC Supply

The supply voltage was adjusted between 85 and 115% of the nominal declared operating voltage as
specified by the manufacturer using a power supply in conjunction with a DVM.

Deviation
Supply Variation DC Voltage Test Frequency (Hz) Deviation Limit
(%) (V) (GHz) (kHz)
GMSK | 8PSK
85 40.8 881.4 +8 +8 +1.322
0 48.0 881.4 +8 +8 +1.322
115 55.2 881.4 +8 +8 +1.322
Remarks

EUT complies with CFR 47 Part 22.355. The EUT does not exceed +1.322kHz at the measured frequency
either at nominal or voltage variation.

Test Equipment Used:

7,9,10, 11,13
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Test Case: AC Conducted Spurious Emissions
Test Date: 7" November 2002

Rule Parts: 15.207(a)

Measurement Method

The EUT was set up in each of the configurations listed on page 6 in turn.

All Conducted Emission Measurements were undertaken within a shielded enclosure. Emissions were
measured on the Live and Neutral Lines.

Emissions were then formally measured using both Quasi-Peak and Average Detectors which met the
CISPR requirements. The details of the worst case emissions were then recorded and are presented in
Table 7, Table 8, Table 9 and Table 10. Plots 9 to 16 are taken from the receiver in max hold.

The Conducted Emission measurements were made using a Hewlett Packard 8542E EMI Receiver.

The test was performed in accordance with ANSI C63.4.

Report No RO610411A1 FCC ID: L7TKWTFA-01 Page 89 of 99
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Test Case: AC Conducted Spurious Emissions (Continued)

Configuration: 5a. Live Line

The EUT met the requirements of 47 CFR 15.207(a) [AC Power Port] Conducted Disturbance test for the
Live Line.

Conducted Disturbances Live Line: A search was made in the frequency range 150kHz to 30MHz. The
levels of the 6 highest emissions were measured in accordance with the specification and are presented in
Table 7 below: -

Emission | Quasi-Peak | Average | Quasi-Peak | Average

Frequency Level Level Limit Limit F’::isi /
MHz dBuVv dBuVv dBuVv dBuVv
0.150 55.9 52.9 66.0 56.0 Pass
0.162 40.5 65.4 36.5 55.4 Pass
0.204 48.4 63.4 43.5 53.4 Pass
0.745 28.3 56.0 25.7 46.0 Pass
0.895 28.6 26.1 56.0 46.0 Pass
3.007 31.2 27.3 56.0 46.0 Pass

Table 7

The margin between the specification requirements and all other emissions was 27dB or more below the
specified Quasi-Peak limit and 21dB or more below the specified Average limit, when measured with a
Quasi-Peak detector.

Procedure Test performed in accordance with ANSI C63.4.

Test Equipment Used:

15, 20, 30, 31
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Test Case: AC Conducted Spurious Emissions (Continued)

Configuration: 5a. Neutral Line

The EUT met the requirements of 47 CFR 15.207(a) [AC Power Port] Conducted Disturbance test for the
Neutral Line.

Conducted Disturbances Neutral Line: A search was made in the frequency range 150kHz to 30MHz. The
levels of the 6 highest emissions were measured in accordance with the specification and are presented in
Table 8 below: -

Emission | Quasi-Peak | Average | Quasi-Peak | Average

Frequency Level Level Limit Limit F’::isi /
MHz dBuVv dBuVv dBuVv dBuVv
0.150 54.1 52.3 66.0 56.0 Pass
0.164 38.1 35.5 65.3 55.3 Pass
0.204 48.4 43.5 63.4 53.4 Pass
0.427 27.5 25.4 57.3 47.3 Pass
2.647 29.7 27.7 56.0 46.0 Pass
3.005 29.9 25.2 56.0 46.0 Pass

Table 8

The margin between the specification requirements and all other emissions was 30dB or more below the
specified Quasi-Peak limit and 23dB or more below the specified Average limit, when measured with a
Quasi-Peak detector.

Procedure Test performed in accordance with ANSI C63.4.

Test Equipment Used:

15, 20, 30, 31
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Test Case: AC Conducted Spurious Emissions (Continued)

Configuration: 5a. Live Line

[ 11:44:59 HOV @7, 2Bde

ACTY DET: FERK
MERS DET: PERK QF RVG

LOG  REF BH.@ dBul/m

14
dBs

#ATH
¢l dE

““ﬂ-\.\_\_\_\_\_\_
‘-"\-\_\_\_\_\_\_\_

\ ] -

UA SE \J

|
LT O 0 Y T S P T

STRRT 13B.B kH: STOF 1. BHBEA MHz
#IF BW 9.8 kHz AUG BW 3H kHz SWP 7B.B msec

Plot 9 Live Line
@11:54:38 HOW @7, 2RBAc

ACTY DET: FERK
MERS DET: PERK QF RVG

LOG  REF BH.@ dBul/m

14
dBs

#ATH
¢l dE

UR 5B oty o

START 1.BA MHz STOP 30.BA MHz
#IF BN 9.8 kHz AUG BW 3@ kHz SWP 2.42 sec

Plot 10 Live Line

Report No RO610411A1 FCC ID: LTKWTFA-01
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Test Case: AC Conducted Spurious Emissions (Continued)
Configuration: 5a. Neutral Line

[ 13:64:45 HOV @7, 2Bdc

ACTY DET: FERK
MERS DET: PERK QF RVG

LOG  REF BH.@ dBul/m
14

dBs

#ATH
¢l dE

““ﬂ-\.\_\_\_\_\_\_
‘-"\-\_\_\_\_\_\_\_

.—'—"'_'_F

n 1

| ——

VA SE:\'}

S IRVNITL SO T T e R VL R

STRRT 13B.B kH: STOF 1. BHBEA MHz
#IF BW 9.8 kHz AUG BW 3H kHz SWP 7B.B msec

Plot 11 Neutral Line

[ 13:10:38 HOV @7, 2BdC

ACTY DET: FERK
MERS DET: PERK QF RVG

LOG  REF BH.@ dBul/m

14
dBs

#ATH
¢l dE

UR 5Bl - !

5g FCp AR TR o prabg rondiet]
ACORA

STRRAT 1.Bd MH:z STOF 38 BE MHz
#IF BW 9.8 kHz AUG BW 3H kHz SWP 2.2 sec

Plot 12 Neutral Line

Report No RO610411A1 FCC ID: LTKWTFA-01
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Test Case: AC Conducted Spurious Emissions (Continued)

Configuration: 5b. Live Line

The EUT met the requirements of 47 CFR 15.207(a) [AC Power Port] Conducted Disturbance test for the
Live Line.

Conducted Disturbances Live Line: A search was made in the frequency range 150kHz to 30MHz. The
levels of the 6 highest emissions were measured in accordance with the specification and are presented in
Table 9 below: -

Emission | Quasi-Peak | Average | Quasi-Peak | Average

Frequency Level Level Limit Limit F’::isi /
MHz dBuVv dBuVv dBuVv dBuVv
0.150 54.0 52.2 66.0 56.0 Pass
0.158 32.8 38.3 65.6 55.6 Pass
0.204 48.5 43.5 63.4 53.4 Pass
0.894 29.1 26.8 56.0 46.0 Pass
2.858 30.9 27.2 56.0 46.0 Pass
3.308 29.9 26.2 56.0 46.0 Pass

Table 9

The margin between the specification requirements and all other emissions was 27dB or more below the
specified Quasi-Peak limit and 20dB or more below the specified Average limit, when measured with a
Quasi-Peak detector.

Procedure Test performed in accordance with ANSI C63.4.

Test Equipment Used:

15, 20, 30, 31
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Test Case: AC Conducted Spurious Emissions (Continued)

Configuration: 5b. Neutral Line

The EUT met the requirements of 47 CFR 15.207(a) [AC Power Port] Conducted Disturbance test for the
Neutral Line.

Conducted Disturbances Neutral Line: A search was made in the frequency range 150kHz to 30MHz. The
levels of the 6 highest emissions were measured in accordance with the specification and are presented in
Table 10 below: -

Emission | Quasi-Peak | Average | Quasi-Peak | Average

Frequency Level Level Limit Limit F’::isi /
MHz dBuVv dBuVv dBuVv dBuVv
0.150 54.3 52.4 66.0 56.0 Pass
0.160 38.4 36.5 65.5 55.5 Pass
0.205 48.4 43.3 63.4 53.4 Pass
1.339 28.4 26.3 56.0 46.0 Pass
2.857 30.5 271 56.0 46.0 Pass
3.007 31.0 27.7 56.0 46.0 Pass

Table 10

The margin between the specification requirements and all other emissions was 28dB or more below the
specified Quasi-Peak limit and 21dB or more below the specified Average limit, when measured with a
Quasi-Peak detector.

Procedure Test performed in accordance with ANSI C63.4.

Test Equipment Used:

15, 20, 30, 31
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Test Case: AC Conducted Spurious Emissions (Continued)
Configuration: 5b. Live Line
[ 13:4B:43 HOV @7, 2BdC

ACTY DET: FERK
MERS DET: PERK QF RVG

LOG  REF BH.@ dBul/m
14

dBs

#ATH
e dB|

UHSBW . L

AN A WO LA\ N AT OO SR A Y

STRRT 13B.B kH: STOF 1. BHBEA MHz
#IF BW 9.8 kHz AUG BW 3H kHz SWP 7B.B msec

Plot 13 Live Line

[ 13:47:33 HOV @7, 2BdC

ACTY DET: FERK
MERS DET: PERK QF RVG

LOG  REF BH.@ dBul/m

14
dBs

#ATH
¢l dE

VA SB e i

{p, o
¢ FC s '”WWWmWWWW
ACORR

STRRAT 1.Bd MH:z STOF 38 BE MHz
#IF BW 9.8 kHz AUG BW 3H kHz SWP 2.2 sec

Plot 14 Live Line
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Test Case: AC Conducted Spurious Emissions (Continued)
Configuration: 5b. Neutral Line

[ 14:27:23 HOV @7, 2Bdc

ACTY DET: FERK
MERS DET: PERK QF RVG

LOG  REF BH.@ dBul/m
14

dBs

#ATH
¢l dE

““ﬂ-\.\_\_\_\_\_\_
‘-"\-\_\_\_\_\_\_\_

L -

UA SE v

il
e I AT VO LN PO T W N A

STRRT 13B.B kH: STOF 1. BHBEA MHz
#IF BW 9.8 kHz AUG BW 3H kHz SWP 7B.B msec

Plot 15 Neutral Line

[ 14:34:16 HOV @7, 2Bdc

ACTY DET: FERK
MERS DET: PERK QF RVG

LOG  REF BH.@ dBul/m

14
dBs

#ATH
¢l dE

IR S TIPIE KA L L TS TP R TR

ACORR

STRRAT 1.Bd MH:z STOF 38 BE MHz
#IF BW 9.8 kHz AUG BW 3H kHz SWP 2.2 sec

Plot 16 Neutral Line
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Photograph No 4 — Conducted Emissions — Configurations 5a and 5b
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UKAS

TESTING
0141
Group

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

UKAS Accreditations do not cover opinions and interpretations and any expressed herein are outside the
scope of any UKAS Accreditation.

Results of tests not yet included in our UKAS Accreditation Schedule are marked NUA
(Not UKAS Accredited).

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

00 2002 TUV Product Service Limited
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