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CERTI FI CATI ON OF ENG NEERI NG REPORT

This report has been prepared by Comrunication Certification
Laboratory to determ ne conpliance of the device described bel ow
with the requirenments of FCC PART 15. 247, Subpart C. This report
may be reproduced in full, partial reproduction may only be nmade
with the witten consent of the | aboratory. The results in this
report apply only to the sanple tested.

- Appl i cant: Si enens Information and Communi cati on
Products, LLC, Communi cation Devices

- Manuf act ur er: Si emens Informati on and Conmmuni cati on
Products, LLC, Comruni cation Devi ces

- Brand Nane: SI EMENS
- Model Number: 240C and 242C
- FCC I D: L82- 242240

On this 16'" day of August 1999, |, individually, and for
Communi cation Certification Laboratory, certify that the
statenents nmade in this engineering report are true, conplete,

and correct to the best of ny know edge, and are nmade in good
faith.

COMVUNI CATI ON CERTI FI CATI ON LABORATORY

Checked by: WIliam S, Hurst, P.E
Vi ce President

Tested by: Roger J. Mdgley
EMC Engi neeri ng Manager
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SECTION 1. CLIENT | NFORVATI ON AND RESPONSI BLE PARTY:

1.1 dient |Information:

Conpany Nane: Sienens Information and Comruni cation Products,
LLC, Comruni cati on Devi ces
2205 Grand Avenue Par kway
Austin, TX 78728-3811

Contact Nane: Jim Davis
Title: EMC Engi neer
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SECTI ON 2. EQUI PMENT UNDER TEST ((EUT)

2.1 ldentification of EUT:

Trade Nane: S| EMENS

Model Name or Nunber: 240C and 242C
Serial Nunber: N A

Options Fitted: None

Country of Manufacture: U S A

2.2 Description of EUT:

The Sienens 240 Series is a cordless tel ephone that is
designed to work in the 2.45 GHz | SM band. It is marketed under
two different nodel nunbers, 240C and 242C. The radi o portion of
both nodels are identical the only difference is that the 242C
provides caller ID. The data in this report was taken on the
242C as representative of both nodels.

The 240 Series cordl ess phone uses direct sequence spread
spectrum nodul ation in the band 2410.5 — 2473.5 MHz. The band is
di vided into 43 dupl ex channels by using a TDD (Tinme D vision
Dupl ex) transmt schene (see list of channels below). Each
channel s uses 32 kbit/s ADPCM voi ce coding for transmtting the
payl oad data, together with the data channel this results in a
100 kbit systemdata rate. The spreading encoding provides a 12
dB spreading gain, by using a 15 Bit PN sequence, resulting in a
1.5 Mchip/s spreading rate. The transmtter has vari abl e out put
power, transmtting up to a maxi mum of 100 mW

This report covers the transmtter only the receiver is
covered under a separate verification report.

2.3 Modification | ncorporated/ Speci al Accessories on EUT:

There were no nodifications or special accessories required
to conply with the specification
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2.4 EUT and Support Equi pnent:

The FCC | D nunbers for all
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FCC I D: L82-242240
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t he EUT and support equi pnent
used during the test (including inserted cards) are |isted bel ow

Brand Nane FCC ID Descri ption Name of
Nunber I nterface

Model  Number Ports/Interface
Serial No. Cabl es
BN:. SI EMENS L82- 242240 Direct Sequence |NA

_ Spread Spectrum
M\ 242C Handset and Base
SN: N A Station (EUT)

2.5 List of Channel s:

Channel Nunber Channel Channel Nunber Channe
Fr equency Fr equency
(MHz) (MHz)
1 2410.5 23 2443. 5
2 2412.0 24 2445.0
3 2413.5 25 2446. 5
4 2415.0 26 2448.0
5 2416.5 27 2449. 5
6 2418.0 28 2451.0
{ 2419. 5 29 2452. 5
8 2421.0 30 2454.0
9 2422.5 31 2455. 5
10 2424.0 32 2457.0
11 2425.0 33 2458.5
12 2427.0 34 2460.0
13 2423.5 35 2461.5
14 2430.0 36 2463.0
15 2431.5 37 2464. 5
16 2433.0 38 2466.0
17 2434.5 39 2467.5
18 2436.0 40 2469.0
19 2437.5 41 2470.5
20 2439.0 42 2472.0
21 2440.5 43 2473.5
22 2442.0
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SECTI ON 3. TEST SPECI FI CATI ON, METHODS & PROCEDURES

3.1 Test Specification:

Title: FCC PART 15.247, Subpart C (47 CFR 15).

Limts and net hods of measurenent of radio
interference characteristics of radio
frequency devices. Qperation within the
bands 902-928 MHz, 2400-2483.5 WVHz and 5725-
5850 MHz.

Pur pose of Test: The tests were perforned to denonstrate
Initial conpliance.

3.2 Methods & Procedures:

3.2.1 § 15. 247

(a) Operation under the provisions of this sectionis |limted to
frequency hoppi ng and direct sequence spread spectrumintentional
radi ators that conply with the follow ng provisions:

(1) Frequency hoping systens shall have hoppi ng channel carrier
frequenci es separated by a m nimum of 25 kHz or the 20 dB
bandw dt h of the hopping channel, whichever is greater. The
system shall hop to channel frequencies that are selected at the
system hopping rate froma pseudorandomy ordered |ist of hopping
frequencies. Each frequency nust be used equally on the average
by each transmitter. The systemreceivers shall have i nput
bandw dt hs that match the hoppi ng channel bandw dths of their
corresponding transmtters and shall shift frequencies in
synchroni zation with the transmtting signals.

(i) Frequency hopping systens operating in the 902 - 928 VHz
band shall use at |east 50 hopping frequencies. The maxi mum

al l oned 20 dB bandwi dth of the hoppi ng channel is 500 kHz. The
average tinme of occupancy on any frequency shall not be greater
than 0.4 seconds within a 20 second peri od.

(11) Frequency hopping systens operating in the 2400 — 2483.5 Mz
and the 5725 — 5850 MHz bands shall use at |east 75 hopping
frequencies. The maxi mum all owed 20 dB bandw dth of the hopping
channel is 1 MHz. The average tinme of occupancy on any frequency
shall not be greater than 0.4 seconds within a 30 second peri od.
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(2) For direct sequence systens, the m ninum 6 dB bandw dth
shall be at |east 500 kHz.

(b) The maxi mum peak out put power of the transmtter shall not
exceed 1 watt. If transmtting antennas of directional gain
greater than 6 dBi are used, the power shall be reduced by the
anount in dB that the directional gain of the antenna exceeds 6
dBi

(c) In any 100 kHz bandw dth outside these frequency bands, the
radi o frequency power that is produced by the nodul ati on products
of the spreadi ng sequence, the information sequence and the
carrier frequency shall be either at |east 20 dB below that in
any 100 kHz bandwi dth wthin the band that contains the highest

| evel of the desired power or shall not exceed the general |evels

specified in § 15.209 (a), whichever results in the | esser
attenuation. Al other em ssions outside these bands shall not

exceed the general radiated emssion limts specified in § 15.209

(a).

(d) For direct sequence system the transmtted power density
averaged over any 1 second interval shall not be greater than 8
dBmin any 3 kHz bandwi dth within these bands.

(e) The processing gain of a direct sequence system shall be at
| east 10 dB. The processing gain shall be determned fromthe
ratio in dB of the signal to noise ratio wth the system
spreadi ng code turned off to the signal to noise ratio with the
system spreadi ng code turned on, as neasured at the denodul ated
out put of the receiver.

(f) Hybrid systens that enploy a conbination of both direct
sequence and frequency hoppi ng nodul ati on techni ques shal

achi eve a processing gain of at least 17 dB fromthe conbi ned
techni ques. The frequency hoppi ng operation of the hybrid
system with the direct sequence operation turned off, shall have
an average tinme of occupancy on any frequency not to exceed 0.4
seconds within a tinme period equal to the nunber of hopping
frequenci es enployed nultiplied by 0.4. The direct sequence
operation of the hybrid system wth the frequency hoppi ng
operation turned off, shall conply wth the power density

requi renents of paragraph (d) of this section.

NOTE: Spread spectrum systens are sharing these bands on a non-
interference basis with systens supporting critical
Government requirenments that have been allocated the usage
of these bands, secondary only to | SM equi pnent operated
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under the provisions of part 18 of this chapter. Many of
t hese Governnment systens are airborne radiol ocation
systens that emt a high EIRP, which can cause
interference to other users. Also, investigations of the
ef fect of spread spectruminterference to U S. Gover nnment
operations in the 902-928 MHz band may require a future
decrease in the power limts allowed for spread spectrum
oper ati on.

3.2.2 § 15.207 Conducted Linmts

(a) For an intentional radiator which is designed to be connected
to the public utility (AC) power line, the radio frequency
voltage that is conducted back onto the AC power |ine on any
frequency or frequencies wthin the band 450 kHz to 30 MHz shal
not exceed 250 mcrovolts. Conpliance with the provision shal

be based on the neasurenent of the radio frequency voltage

bet ween each power |ine and ground at the power term nals.

(b) The follow ng option may be enployed if the conducted

em ssions exceed the limts in paragraph (a) of this section when
measured using instrunmentation enploying a quasi - peak detector
function: If the level of the em ssion neasured using the quasi-
peak instrumentation is 6 dB, or nore, higher than the | evel of
the sane em ssion neasured with instrunmentati on having an aver age
detector and a 9 kHz m ni num bandw dth, that em ssion is

consi dered broadband and the | evel obtained with the quasi-peak
detector may be reduced by 13 dB for conparison to the [imts.
When enploying this option, the follow ng conditions shall be
obser ved:

(1) The neasuring instrunentation with the average detector
shall enploy a linear IF anplifier.

(2) Care nust be taken not to exceed the dynam c range of the
measuring instrunent when neasuring an emssion with a | ow duty
cycl e.

(3) The test report required for verification of for an
application for a grant of equi pnent authorization shall contain
all details supporting the use of this option.

(c) The limt shown in paragraph (a) of this section shall not
apply to carrier current systens operation as intentional

radi ators on frequencies below 30 Miz. In lieu thereof, these
carrier current systens shall be subject to the follow ng

st andar ds:
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(1) For carrier current systenms containing their fundamental
em ssion within the frequency band 535-1705 kHz and intended to
be received using a standard AM broadcast receiver: no limt on
conducted em ssi ons.

(2) For all other carrier current systens: 1000 pv within the
frequency band 535-1705 kHz.

(3) Carrier current systens operating below 30 MHz are al so

subject to the radiated em ssion limts in §§ 15.205, 15.2009,
15. 221, 15.223, 15.225 or 15.227, as appropriate.

(d) Measurenents to denonstrate conpliance with the conducted
limts are not required for devices which only enploy battery
power for operation and which do not operate fromthe AC power
lines or contain provisions for operation while connected to the
AC power lines. Devices that include, or make provision for, the
use of battery chargers which permt operation while charging, AC
adapters or battery elimnators or that connect to the AC power
lines indirectly, obtaining their power through another device
which is connected to the AC power lines, shall be tested to
denonstrate conpliance with the conducted limts.

3.2.3 Test Procedure

The testing was performed according to the procedures in
ANSI C63.4 (1992). Testing was perforned at CCL's anechoic
chanber located in Salt Lake City, Utah. This site has been
fully described in a report submtted to the FCC, and was
accepted in a letter dated March 1, 1999 (31040/SIT).

CCL participates in the National Voluntary Laboratory
Accredi tati on Program (NVLAP) and has been accepted under NVLAP
Lab Code: 100272-0, which is effective until Septenber 30, 1999.

For radi ated em ssions testing that is perforned at
di stances closer than the specified distance, an inverse
proportionality factor of 20 dB per decade is used to nornalize
t he neasured data for determ ning conpliance.
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SECTI ON 4. OPERATI ON OF EUT DURI NG TESTI NG

4.1 Operating Environnent:

Power Suppl y: Handset - Operates via DC battery
Base Station — 120 VAC
AC Mai ns Frequency: 60 Hz

4.2 Operating Modes:

Each node of operation was exercised to produce worst case
em ssions. The worst case em ssions were with the 242C runni ng
in the follow ng node. The 242C was placed in the transmt node
with the sane type of nodul ation that would nornmally be used
during normal operation. The handset and base station were both
tested separately, the data for both are enclosed in this report.

4.3 Configuration & Peripheral s:

The 242C was placed on the table in the transmt node with
the sane type of nodul ation that would normally be used during
nor mal operati on.
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SECTI ON 5.

SUMVARY OF TEST RESULTS:

5.1 FCC PART 15.247, Subpart C

5.1.1 Summary of Tests:

TEST REPORT: 73-6954
FCC | D. L82-242240
Page 26 of 129

Secti on Test Perfornmed Frequency Resul t
Range
(MHz)
15. 247 Em ssi on Bandw dth 2400 to 2483.5 | Conplied
(a)(2)
15. 247 Peak Qut put Power 2400 to 2483.5 | Conplied
(b) (1)
15. 247 (O Ant enna Conduct ed 10 to 25,000 Conmpl i ed
Spurious Em ssions
15. 247 (O Radi at ed Spuri ous 10 to 25, 000 Conpl i ed
Em ssi ons
15. 247 (d) Power Spectral Density | 2400 to 2483.5 | Conpli ed
15. 247 (e) Processi ng Gain 2400 to 2483.5 | Conplied
15. 207 Li ne Conduct ed 0.45 to 30 Conpl i ed
Em ssi ons
(Hot Lead to Ground)
15. 207 Li ne Conduct ed 0.45 to 30 Conpl i ed
Em ssi ons
(Neutral Lead to
G ound)
5.2 Result

In the configuration tested,

requi renents of the specification.
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SECTI ON 6.  MEASUREMENTS, EXAM NATI ONS AND DERI VED RESULTS:

6.1 GCeneral Comments:

This section contains the test results only. Details of the
test methods used, etc., can be found in Appendix B of this
report.

6.2 Test Results

6.2.1 § 15.247 (a) (2)
Measur enent Data Em ssion Bandw dt h:
A diagram of the test configuration is enclosed in Appendi X
A and a list of reference codes for test equipnment used is
encl osed i n Appendi x B.

Test equi pnment used: 1, 3 and 4.

Handset
Frequency Em ssi on Bandw dth
(MHz) (MHz)
2410.5 2.07
2440.5 2.54
2473.5 2.42
Base Station
Frequency Em ssi on Bandw dth
(MHz) (MHz)
2410.5 2.35
2440.5 2.38
2473.5 2.70

RESULT

In the configuration tested, the 6 dB bandw dth was greater
than 500 kHz; therefore, the EUT conplied with the requirenents
of the specification (see spectrum anal yzer plots bel ow).
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SoftPlot Measurement Presentation
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6.2.2 § 15.247 (b) Peak Qutput Power:
Measur enent Dat a:

The maxi mum peak out put power neasured for this device was
69.2 mNVor 18.4 dBm Shown bel ow is the neasured peak out put
power. The maxi num directional gain of the antenna is | ess than
6 dBi; therefore, the maxi mum output power is not required to be
reduced fromthe val ue neasured.

The maxi mum directional gain of the antenna’s are shown
bel ow.

Handset — 0.6 dBi
Base Station — 1.1 dB

A diagram of the test configuration is enclosed in Appendi X
A and a list of reference codes for test equipnment used is
encl osed i n Appendi x B.

Test equi pnment used: 1, 3 and 4.

Handset

Frequency Measur ed Qut put Power Measur ed Qut put
( MHz) (dBm Power
(mA
2410.5 16.0 39.8
2440.5 14. 4 27.5
2473.5 12.2 16. 6

Base Station

Frequency Measur ed Qut put Power Measur ed Qut put
(MHz) (dBm Power
(mA
2410.5 18.4 69. 2
2440.5 18.0 63.1
2473.5 17.6 57.5
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RESULT

In the configuration tested, the EUT conplied with the
requi renents of the specification (see spectrum anal yzer plots
bel ow) .
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6.2.3 § 15.247 (c) Spurious Em ssions:
Measur enent Data Antenna Conducted Em ssions:

The frequency range from 10 MHz to the tenth harnonic of the
hi ghest fundanental frequency was investigated to neasure any
ant enna- conduct ed em ssions. Shown below are plots with the 242C
tuned to the upper and | ower band edges. These denobnstrate
conpliance with the provisions of this section.

A diagram of the test configuration is enclosed in Appendi X
A and a list of reference codes for test equipnment used is
encl osed i n Appendi x B.

Test equi pnment used: 1, 3 and 4.

SoftPlot Measurement Presentation
dBm  Trace A

20
10 fw
O I
-10 it
-20 /

w "HW
_50 M Wi n 1| fﬂl “JJU
VAR AV RO O M L WIO T

-60
-70
-80
Start: 2.360500 GHz Stop: 2.410500 GHz
Res BW: 100 kHz Vid BW: 300 kHz Sweep: 20 ms
8/10/99 2:14:29 PM COND1.SPT HP8566B

Handset Transmitting on Low Channel (2410.5 MHz)

Trace A Antenna Conducted Spurious Emissions

Spurious Em ssions Plot - Handset (Transmtting on Lower Channel)

Exhibit 6



COVMUNI CATI ON CERTI FI CATI ON LABORATORY TEST REPORT: 73-6954
FCC | D. L82-242240
Page 42 of 129

SoftPlot Measurement Presentation
dBm  Trace A
10

.
-10 l

-20 Lm
o |\

:50 ‘ H\'Iﬂﬁ \
_ P

*0 WA o bt gtd
-70

-80

-90
Start: 2.473500 GHz Stop: 2.523500 GHz
Res BW: 100 kHz Vid BW: 300 kHz Sweep: 20 ms
8/10/99 3:15:25 PM COND2.SPT HP8566B
Handset Transmitting on High Channel (2473.5 MHz)

Trace A Antenna Conducted Spurious Emissions

Spurious Em ssions Plot - Handset (Transmtting on Upper Channel)

Exhibit 6



COVMUNI CATI ON CERTI FI CATI ON LABORATORY TEST REPORT: 73-6954
FCC | D. L82-242240
Page 43 of 129

Handset

The em ssions nmust be attenuated 20 dB bel ow t he hi ghest
power |evel neasured; therefore, the criteriais 16.0 — 20.0 =
-4.0 dBm

Transmtting at 2410.5 VHz

Frequency Range Frequency Corrected Criteria

MHz MHz Level dBm
dBm
10 - 200 192.0 -63.2 -4.0
200 - 1000 408. 0 -37.2 -4.0
1000 — 2000 1803. 7 -23.6 -4.0
2000 — 2399.9 2025. 4 -33.8 -4.0
2483. 6 — 4000 2794.5 -35.6 -4.0
4000 - 6000 4821.0 -62.1 -4.0
6000 - 8000 7231. 5 -50.8 -4.0
8000 — 11, 000 9642.0 -67.4 * -4.0
11, 000 - 13, 000 12,052.5 -67.8 * -4.0
13, 000 — 15, 000 14, 463.0 -62.2 * -4.0
15,000 - 17, 000 16, 873.5 -63.1 * -4.0
17,000 - 20, 000 19,284.0 -55.1 * -4.0
20, 000 — 23, 000 21,694.5 -54.3 * -4.0
23,000 — 25, 000 24,105.0 -63.2 * -4.0
* Noil se Fl oor

Exhibit 6



COVMUNI CATI ON CERTI FI CATI ON LABORATORY TEST REPORT: 73-6954
FCC | D. L82-242240
Page 44 of 129

The em ssions nmust be attenuated 20 dB bel ow t he hi ghest
power |evel neasured; therefore, the criteriais 14.4 — 20.0 =
-5.6 dBm

Transmtting at 2440.5 VHz

Frequency Range Frequency Corrected Criteria

MHz MHz Level dBm
dBm
10 - 200 75.3 -31.5 -5.6
200 - 1000 408. 0 -30.6 -5.6
1000 — 2000 1848.5 -28.0 -5.6
2000 — 2399.9 2031. 4 -25.2 -5.6
2483. 6 — 4000 2847.7 -32.6 -5.6
4000 - 6000 4881. 0 -62.7 -5.6
6000 - 8000 7321.5 -50.1 -5.6
8000 — 11, 000 9762.0 -67.4 * -5.6
11, 000 - 13, 000 12,202.5 -67.8 * -5.6
13, 000 — 15, 000 14,643.0 -62.2 * -5.6
15,000 - 17, 000 16, 083.5 -63.1 * -5.6
17,000 - 20, 000 19,524.0 -55.1 * -5.6
20, 000 — 23, 000 21,964.5 -54.3 * -5.6
23,000 — 25, 000 24,405.0 -63.2 * -5.6
* Noil se Fl oor
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The em ssions nmust be attenuated 20 dB bel ow t he hi ghest
power |evel neasured; therefore, the criteriais 12.2 — 20.0 =
-7.8 dBm

Transmtting at 2473.5 MHz

Frequency Range Frequency Corrected Criteria

MHz MHz Level dBm
dBm
10 - 200 175. 2 -28.8 -7.8
200 - 1000 459. 4 -9.1 -7.8
1000 — 2000 1549. 8 -27.9 -7.8
2000 — 2399.9 2011.1 -10.1 -7.8
2483. 6 — 4000 2931.6 19.3 -7.8
4000 - 6000 4947.0 -54.3 -7.8
6000 - 8000 7420. 5 -53.4 -7.8
8000 — 11, 000 9894. 0 -67.4 * -7.8
11, 000 - 13, 000 12,367.5 -67.8 * -7.8
13, 000 — 15, 000 14,841.0 -62.2 * -7.8
15,000 - 17, 000 16, 314.5 -63.1 * -7.8
17,000 - 20, 000 19,788.0 -55.1 * -7.8
20, 000 — 23, 000 21,261.5 -54.3 * -7.8
23,000 — 25, 000 24,735.0 -63.2 * -7.8
* Noil se Fl oor
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Base Station
The em ssions nmust be attenuated 20 dB bel ow t he hi ghest

power |evel neasured; therefore, the criteriais 18.4 — 20.0 =
-1.6 dBm

Transmtting at 2410.5 VHz

Frequency Range Frequency Corrected Criteria

MHz MHz Level dBm
dBm
10 - 200 37.8 -68.8 -1.6
200 - 1000 528. 8 -43.9 -1.6
1000 — 2000 1805. 7 -33.1 -1.6
2000 — 2399.9 2361.5 -40.1 -1.6
2483. 6 — 4000 2937. 4 -47.9 -1.6
4000 - 6000 4821.0 -35.2 -1.6
6000 - 8000 7231. 5 -34.3 -1.6
8000 — 11, 000 9642.0 -57.3 -1.6
11, 000 - 13, 000 12,052.5 -67.8 * -1.6
13, 000 — 15, 000 14, 463.0 -62.2 * -1.6
15,000 - 17, 000 16, 873.5 -63.1 * -1.6
17,000 - 20, 000 19,284.0 -55.1 * -1.6
20, 000 — 23, 000 21,694.5 -54.3 * -1.6
23,000 — 25, 000 24,105.0 -63.2 * -1.6
* Noil se Fl oor
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The em ssions nmust be attenuated 20 dB bel ow t he hi ghest
power |evel neasured; therefore, the criteriais 18.0 — 20.0 =
-2.0 dBm

Transmtting at 2440.5 VHz

Frequency Range Frequency Corrected Criteria

MHz MHz Level dBm
dBm
10 - 200 80.0 -44.9 -2.0
200 - 1000 631. 2 -42.9 -2.0
1000 — 2000 1848.5 -32.6 -2.0
2000 — 2399.9 2391. 4 -39.2 -2.0
2483. 6 — 4000 2487. 4 -39.7 -2.0
4000 - 6000 4881. 0 -38.8 -2.0
6000 - 8000 7321.5 -37.7 -2.0
8000 — 11, 000 9762.0 -61.3 -2.0
11, 000 - 13, 000 12,202.5 -67.8 * -2.0
13, 000 — 15, 000 14,643.0 -62.2 * -2.0
15,000 - 17, 000 16, 083.5 -63.1 * -2.0
17,000 - 20, 000 19,524.0 -55.1 * -2.0
20, 000 — 23, 000 21,964.5 -54.3 * -2.0
23,000 — 25, 000 24,405.0 -63.2 * -2.0
* Noil se Fl oor
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The em ssions nmust be attenuated 20 dB bel ow t he hi ghest
power |evel neasured; therefore, the criteriais 17.6 — 20.0 =
-2.4 dBm

Transmtting at 2473.5 MHz

Frequency Range Frequency Corrected Criteria

MHz MHz Level dBm
dBm
10 - 200 58.2 -53.2 -2.4
200 - 1000 824.5 -36.7 -2.4
1000 — 2000 1648. 3 -46. 2 -2.4
2000 — 2399.9 2378. 4 -44.5 -2.4
2483. 6 — 4000 2483. 6 -35.1 -2.4
4000 - 6000 4947.0 -45. 4 -2.4
6000 - 8000 7420.5 -42.2 -2. 4
8000 — 11, 000 9894. 0 -57. 4 -2.4
11, 000 - 13, 000 12, 367.5 -67.8 * -2.4
13, 000 - 15, 000 14,841.0 -62.2 * -2.4
15,000 - 17, 000 16, 314.5 -63.1 * -2.4
17,000 - 20, 000 19,788.0 -55.1 ~* -2.4
20, 000 - 23, 000 21,261.5 -54.3 * -2.4
23,000 - 25,000 24,735.0 -53.2 * -2.4
* Noil se Fl oor
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Measur enment Dat a Radi at ed Eni ssions Restricted Bands § 15. 205:

The frequency range from 10 MHz to 10 GHz was i nvesti gated
to nmeasure any radiated em ssions in the restricted bands.

A diagram of the test configuration is enclosed in Appendi X
A and a list of reference codes for test equipnment used is
encl osed i n Appendi x B.
Test equi pnent used: 1, 3, 4, 7, 8, 9 and 12.

AVERAGE FACTOR

The pulse train in 100 nsec consists of 49 pulses that are
on for 1.02 nsec each. Therefore, the total pulse period in 100
nmsec i s 49.98 nsec (49 x 1.02 nsec).

The average factor for the 242Cis -6.0 dB. This factor is
derived using the follow ng formul a:

20 log 49.98 msec = 20 log 0.4998 = -6.0 dB
100 nsec

See plots below for the pulse trains that were used to
conpute this average factor
It was not possible to place the 242C in continuous transmt

node; therefore, the average factor was not subtracted fromthe
aver age readi ngs.
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COMVUNI CATI ON CERTI FI CATI ON LABORATORY

Vertical Polarity
Handset
Transmtting at 2410.5 VHz
Recei ver | Correction | Average | Corrected
Fr equency Readi ng Fact or Fact or Readi ng Limt
N dBnV dB dB dBnV/ m dBnV/ m
4821.0 P 21.6 42.5 -6.0 58.1 74.0
4821.0 A 5.3 42. 5 0.0 47. 8 54.0
12,052.5 P| 12.9 * 43.0 -6.0 49.9 74.0
12,052.5 A -1.5 * 43.0 0.0 41.5 54.0
19,284.0 P| 17.4 * 48. 6 -6.0 60. 0 74.0
19,284.0 A 2.0 * 48. 6 0.0 50. 6 54.0

P = Peak Detection
A = Average Detection

* No em ssions were detected with the antenna 1 neter fromthe
EUT, the indicated readings are the noise floor neasurenents
fromthe spectrum anal yzer
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Transmtting at 2440.5 VHz

Receiver | Correction | Average | Corrected
Fr equency Readi ng Fact or Fact or Readi ng Limt
N dBnV dB dB dBnV/ m dBnV/ m
4881.0 P 20.5 42.8 -6.0 57.3 74.0
4881.0 A 3.5 42. 8 0.0 46. 3 54.0
7321.5 P 6.6 39.7 -6.0 40. 3 74.0
7321.5 A -6.6 39.7 0.0 33.1 54.0
12,202.5 P 12.9 * 43.0 -6.0 49.9 74.0
12,202.5 A| -1.5 * 43.0 0.0 41.5 54.0
19,524.0 P 17.4 * 48. 6 -6.0 60. 0 74.0
19,524.0 A 2.0 * 48. 6 0.0 50. 6 54.0

P = Peak Detection
A = Average Detection

* No em ssions were detected wwth the antenna 1 neter fromthe
EUT, the indicated readings are the noise floor neasurenents
fromthe spectrum anal yzer
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COMVUNI CATI ON CERTI FI CATI ON LABORATORY

Transmtting at 2473.5 MHz

Receiver | Correction | Average | Corrected
Fr equency Readi ng Fact or Fact or Readi ng Limt
N dBnV dB dB dBnV/ m dBnV/ m
4947.0 P 16. 3 43. 2 -6.0 53.5 74.0
4947.0 A 2.6 43. 2 0.0 45. 8 54.0
7420.5 P 3.7 39.9 -6.0 37.6 74.0
7420.5 A -4.6 39.9 0.0 35.3 54.0
12,367.5 P 12.9 * 43.0 -6.0 49.9 74.0
12,367.5 A -1.5 * 43.0 0.0 41.5 54.0
19,788.0 P 17.4 * 48. 6 -6.0 60. 0 74.0
19,788.0 A 2.0 * 48. 6 0.0 50. 6 54.0
22,261.5 P 16.8 * 47. 2 -6.0 58.0 74.0
22,261.5 A 1.8 * 47. 2 0.0 49.0 54.0

P = Peak Detection
A = Average Detection

* No em ssions were detected wwth the antenna 1 neter fromthe
EUT, the indicated readings are the noise floor neasurenents
fromthe spectrum anal yzer
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COMVUNI CATI ON CERTI FI CATI ON LABORATORY

Hori zontal Polarity
Handset
Transmtting at 2410.5 VHz
Recei ver | Correction | Average | Corrected
Fr equency Readi ng Fact or Fact or Readi ng Limt
N dBnV dB dB dBnV/ m dBnV/ m

4821.0 P 13.9 42.5 -6.0 50. 4 74.0
4821.0 A 54 42. 5 0.0 47.9 54.0
12,052.5 P| 12.9 * 43.0 -6.0 49.9 74.0
12,052.5 A -1.5 * 43.0 0.0 41.5 54.0
19,284.0 P| 17.4 * 48. 6 -6.0 60. 0 74.0
19,284.0 A 2.0 * 48. 6 0.0 50. 6 54.0
P = Peak Detection
A = Average Detection

* No em ssions were detected with the antenna 1 neter fromthe
EUT, the indicated readings are the noise floor neasurenents
fromthe spectrum anal yzer
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Transmtting at 2440.5 VHz

Receiver | Correction | Average | Corrected
Fr equency Readi ng Fact or Fact or Readi ng Limt
N dBnV dB dB dBnV/ m dBnV/ m
4881.0 P 12.8 42.8 -6.0 49. 6 74.0
4881.0 A 3.7 42. 8 0.0 46. 5 54.0
7321.5 P 5.5 39.7 -6.0 39.2 74.0
7321.5 A -6.8 39.7 0.0 32.9 54.0
12,202.5 P 12.9 * 43.0 -6.0 49.9 74.0
12,202.5 A| -1.5 * 43.0 0.0 41.5 54.0
19,524.0 P 17.4 * 48. 6 -6.0 60. 0 74.0
19,524.0 A 2.0 * 48. 6 0.0 50. 6 54.0

P = Peak Detection
A = Average Detection

* No em ssions were detected wwth the antenna 1 neter fromthe
EUT, the indicated readings are the noise floor neasurenents
fromthe spectrum anal yzer
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Transmtting at 2473.5 MHz

Receiver | Correction | Average | Corrected
Fr equency Readi ng Fact or Fact or Readi ng Limt
N dBnV dB dB dBnV/ m dBnV/ m
4947.0 P 15.1 43. 2 -6.0 52.3 74.0
4947.0 A 2.1 43. 2 0.0 45. 3 54.0
7420.5 P 54 39.9 -6.0 39.3 74.0
7420.5 A -7.1 39.9 0.0 32.8 54.0
12,367.5 P 12.9 * 43.0 -6.0 49.9 74.0
12,367.5 A -1.5 * 43.0 0.0 41.5 54.0
19,788.0 P 17.4 * 48. 6 -6.0 60. 0 74.0
19,788.0 A 2.0 * 48. 6 0.0 50. 6 54.0
22,261.5 P 16.8 * 47. 2 -6.0 58.0 74.0
22,261.5 A 1.8 * 47. 2 0.0 49.0 54.0

P = Peak Detection
A = Average Detection

* No em ssions were detected wwth the antenna 1 neter fromthe
EUT, the indicated readings are the noise floor neasurenents
fromthe spectrum anal yzer
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1 4.120000 ms
Y  16.3000 dBm

z1 1.020000 ms
y -50.0000 dB

Pul se Train Plot — Base Station (20 nsec)
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COMVUNI CATI ON CERTI FI CATI ON LABORATORY

Vertical Polarity
Base Station

Transmtting at 2410.5 VHz

Receiver | Correction | Average | Corrected

Fr equency Readi ng Fact or Fact or Readi ng Limt
N dBnV dB dB dBnV/ m dBnV/ m
4821.0 P 31.6 42. 5 -6.0 68. 1 74.0
4821.0 A 7.9 42. 5 0.0 50. 4 54.0
12,052.5 P 12.9 * 43.0 -6.0 49. 9 74.0
12,052.5 A -1.5 * 43.0 0.0 41.5 54.0
19,284.0 P 17.4 * 48. 6 -6.0 60. 0 74.0
19,284.0 A 2.0 * 48. 6 0.0 50. 6 54.0
P = Peak Detection

A

* No em ssions were detected with the antenna 1 neter fromthe
EUT, the indicated readings are the noise floor neasurenents
fromthe spectrum anal yzer

Aver age Detection
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Transmtting at 2440.5 VHz

Receiver | Correction | Average | Corrected
Fr equency Readi ng Fact or Fact or Readi ng Limt
N dBnV dB dB dBnV/ m dBnV/ m
4881.0 P 27.7 42.8 -6.0 64.5 74.0
4881.0 A 3.6 42. 8 0.0 46. 4 54.0
7321.5 P 10.6 39.7 -6.0 44. 3 74.0
7321.5 A -7.1 39.7 0.0 32.6 54.0
12,202.5 P 12.9 * 43.0 -6.0 49.9 74.0
12,202.5 A| -1.5 * 43.0 0.0 41.5 54.0
19,524.0 P 17.4 * 48. 6 -6.0 60. 0 74.0
19,524.0 A 2.0 * 48. 6 0.0 50. 6 54.0

P = Peak Detection
A = Average Detection

* No em ssions were detected wwth the antenna 1 neter fromthe
EUT, the indicated readings are the noise floor neasurenents
fromthe spectrum anal yzer
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Transmtting at 2473.5 MHz

Receiver | Correction | Average | Corrected
Fr equency Readi ng Fact or Fact or Readi ng Limt
N dBnV dB dB dBnV/ m dBnV/ m
4947.0 P 14. 2 43. 2 -6.0 51.4 74.0
4947.0 A 0.2 43. 2 0.0 43. 4 54.0
7420.5 P 4.0 39.9 -6.0 37.9 74.0
7420.5 A -7.7 39.9 0.0 32.2 54.0
12,367.5 P 12.9 * 43.0 -6.0 49.9 74.0
12,367.5 A -1.5 * 43.0 0.0 41.5 54.0
19,788.0 P 17.4 * 48. 6 -6.0 60. 0 74.0
19,788.0 A 2.0 * 48. 6 0.0 50. 6 54.0
22,261.5 P 16.8 * 47. 2 -6.0 58.0 74.0
22,261.5 A 1.8 * 47. 2 0.0 49.0 54.0

P = Peak Detection
A = Average Detection

* No em ssions were detected wwth the antenna 1 neter fromthe
EUT, the indicated readings are the noise floor neasurenents
fromthe spectrum anal yzer

Exhibit 6




TEST REPORT: 73-6954
FCC I D. L82-242240
Page 65 of 129

COMVUNI CATI ON CERTI FI CATI ON LABORATORY

Hori zontal Polarity
Base Station

Transmtting at 2410.5 VHz

Receiver | Correction | Average | Corrected
Fr equency Readi ng Fact or Fact or Readi ng Limt
N dBnV dB dB dBnV/ m dBnV/ m
4821.0 P 27.3 42. 5 -6.0 63. 8 74.0
4821.0 A 6.7 42. 5 0.0 49. 2 54.0
12,052.5 P 12.9 * 43.0 -6.0 49. 9 74.0
12,052.5 A -1.5 * 43.0 0.0 41.5 54.0
19,284.0 P 17.4 * 48. 6 -6.0 60. 0 74.0
19,284.0 A 2.0 * 48. 6 0.0 50. 6 54.0
P = Peak Detection
A = Average Detection

* No em ssions were detected with the antenna 1 neter fromthe
EUT, the indicated readings are the noise floor neasurenents
fromthe spectrum anal yzer
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Transmtting at 2440.5 VHz

Receiver | Correction | Average | Corrected
Fr equency Readi ng Fact or Fact or Readi ng Limt
N dBnV dB dB dBnV/ m dBnV/ m
4881.0 P 19.7 42.8 -6.0 56.5 74.0
4881.0 A 4.7 42. 8 0.0 47. 5 54.0
7321.5 P 11.3 39.7 -6.0 45.0 74.0
7321.5 A -6.1 39.7 0.0 33.6 54.0
12,202.5 P 12.9 * 43.0 -6.0 49.9 74.0
12,202.5 A| -1.5 * 43.0 0.0 41.5 54.0
19,524.0 P 17.4 * 48. 6 -6.0 60. 0 74.0
19,524.0 A 2.0 * 48. 6 0.0 50. 6 54.0

P = Peak Detection
A = Average Detection

* No em ssions were detected wwth the antenna 1 neter fromthe
EUT, the indicated readings are the noise floor neasurenents
fromthe spectrum anal yzer
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Transmtting at 2473.5 MHz

Receiver | Correction | Average | Corrected
Fr equency Readi ng Fact or Fact or Readi ng Limt
N dBnV dB dB dBnV/ m dBnV/ m
4947.0 P 11.6 43. 2 -6.0 48. 8 74.0
4947.0 A 2.7 43. 2 0.0 45. 9 54.0
7420.5 P 11.2 39.9 -6.0 45. 1 74.0
7420.5 A -7.4 39.9 0.0 32.5 54.0
12,367.5 P 12.9 * 43.0 -6.0 49.9 74.0
12,367.5 A -1.5 * 43.0 0.0 41.5 54.0
19,788.0 P 17.4 * 48. 6 -6.0 60. 0 74.0
19,788.0 A 2.0 * 48. 6 0.0 50. 6 54.0
22,261.5 P 16.8 * 47. 2 -6.0 58.0 74.0
22,261.5 1.8 * 47. 2 0.0 49.0 54.0

P = Peak Detection
A = Average Detection

* No em ssions were detected wwth the antenna 1 neter fromthe
EUT, the indicated readings are the noise floor neasurenents
fromthe spectrum anal yzer

Sanple Field Strength Cal cul ati on:

The field strength is cal cul ated by adding the Correction
Factor (Antenna Factor + Cable Factor), to the neasured |evel
fromthe receiver. The basic equation with a sanple cal cul ation
i s shown bel ow

FS = RA + CF - AF Were

FS = Field Strength

RA = Receiver Anplitude (Receiver Reading - Anplifier Gain)
CF = Correction Factor (Antenna Factor + Cable Factor)

AF = Aver age Factor

RESULT

In the configuration tested, the EUT conplied with the
requi renents of the specification.
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6.2.4 § 15.247 (d) Power Spectral Density:

Measur enment Dat a:

The maxi num power spectral density neasured for this device
is 4.0 dBm (Base Station). Shown below is the neasured power
spectral density.

A diagram of the test configuration is enclosed in Appendi X
A and a list of reference codes for test equipnment used is
encl osed i n Appendi x B.

Test equi pnment used: 1, 3 and 4.

Handset
Frequency Measur ed Power
( MHz) Spectral Density
(dBm)
2410.5 -2.1
2440. 5 -0.2
2473.5 -4.7
Base Station
Frequency Measur ed Power
( MHz) Spectral Density
(dBm)
2410.5 4.0
2440. 5 2.8
2473.5 -1.6

RESULT
In the configuration tested, the EUT conplied with the

requi renents of the specification (see spectrum anal yzer plots
bel ow) .
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SoftPlot Measurement Presentation
dBm  Trace A
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Power Spectral Density Plot - Handset (Low Channel)
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SoftPlot Measurement Presentation
dBm  Trace A
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Power Spectral Density Plot - Handset (M ddle Channel)
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SoftPlot Measurement Presentation
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SoftPlot Measurement Presentation
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SoftPlot Measurement Presentation
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6.2.5 § 15.247 (e) Processing Gain:

The m ni num processing gain neasured for this device was
13.96 dB

Processi ng Gai n Measurenent:
Si enens 240 Series

| GCOR CHI P SET

Paul us Sastrodj oj o

Si enens Conmmuni cati on Devi ces

Phone: (512) 990- 6084

Fax: (512) 990-6342

Emai [ : Paul us. K. Sastrodj oj o@cn. si emens. com
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Sunmary

Thi s docunent descri bes how the processing gain was neasured for
the Level One I1GOR, digital spread spectrumtel ephone transceiver
chip set. Included are specifications, test setup, and test
results. The Sienens 240 Series uses this sane chip set in both

t he handset and the base station.

Requi renent s

According to the FCC requirenent 15.247 for direct sequence
spread spectrum systens, the mninmum processing gain is 10 dB.
The CWjamm ng net hod was used to determ ne the | GOR processing
gain. The processing gain was cal cul ated using the follow ng
equat i on:

G =S/ + J/S + Lsys Where.

G = Processing Gain

S/l = Signal to noise required for a given error probability. In
this case 1 x 10* was used.

J/'S = Jammer to signal ratio required to produce given error
probability.

Lsys = System | oss due to non-ideal performance. Maxinum all owed
by the FCCis 2.0 dB.

The S/1 ratio was determned to be 11.0 dB according to Jakes
“M crowave Mobil e Communi cations”. Page 229 indicates the
rel evant curve showing error probability Vs S/I for a non-
coherent FM systemw th a peak deviation equal to .35 of the
nodul ation frequency:

Fe = .35 F..

Gven a mn

i mum processing gain of 10 dB, the m ninum al | owabl e
J/Sratiois -3.0

dB.
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Test Setup

The processing gain was neasured using the test setup shown in
Figure 1:

RF Shielded
Enclosure

DUT:
IGOR: IGOR:

I
: } Receive Data n - Tranmit Data
| Slave Mode l Bit Error Rate Master Mode
I I

[l
| T
I I

. Test .
Received Data Clock | ester Tranmit Data Clock
<

RF I/O

A

—_————) —_——a

RF I/O

Power Combiner
/ Splitter .
1 2 |- P Fix Attenuator

Signal Generator |

S

4

Figure 1. Processing Gain Test Setup

The follow ng test equipment was used for this setup

G gaset 240 systens, Master: PP060799-0217, Slave: FP060799-
0217, Used 2.4GHz TESLA RFIC s.

Rohde & Swarz SME 06 Signal Generator, S/ N 842829 / 002.
Hewl ett Packard HP8596E Spectrum Anal yzer, S/ N. 3710A01020.
Nar da 4322-2 Power Divider; 0.5 — 2.5GH, S/N. Al PD080199-1
GTEM 1100 Shi el ded Test Encl osure.

Tel ecommuni cati on Techni ques Corp. Firebird MC6000A

Communi cation Anal yzer (BER tester) with Lab Interface Card,
S/N. 9111.

Senfl ex SMA cabl es.

The Sienmens 240 Series systemwas set up at the low, mddle, and
hi gh channel s: 2410. 50MHz, 2440.50 MHz, and 2473.50 MHz. The | GOR
base band 3dB bandwidth is less than 1.0 MHz; therefore, the
signal generator was used to inject a C/ Wjamer from (carrier
—1.0) Mz to (carrier + 1.0) MHz in 50 kHz increnents. The
DUT received input power was set at -45.1dBmfor the | ow channel
frequency of 2410.50MHz, -48.3dBm for the nmedi um channel of

2440. 50MHz, and -54. 7dBm for hi gh channel of 2473.50MHz. The
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jamer power was adjusted to achieve a bit error rates of 10* at
each jammer frequency. The jammer power was recorded and the
processing gain calculated for each jamrer frequency from

(carrier — 1.0) Mz to (carrier + 1.0) Mz.

Test Results

The three worse case processing gains overal

frequency 2410. 50MHz

Frequency Processing Gain Mar gi n

2409. 95 Mtz 13.96 dB 3.96 dB
2409. 90 M 14.05 dB 4.05 dB
2410. 15 M~ 14.09 dB 4.09 dB

The three worse case
2440. 50MHz and wer e:

processi ng gains were found i n channel

Frequency Processing Gain Mar gi n

2439. 95 Mz 16.59 dB 6.59 dB
2440. 00 M 16. 69 dB 6. 69 dB
2440. 05 M 16. 69 dB 6. 69 dB

The three worse case
wer e:

processi ng gains for frequency 2473. 50MHz

Frequency Processing Gain Mar gi n

2472.90 MHz 17.37 dB 7.37 dB

2472.95 MHz 17.40 dB 7.40 dB

2472.80 MHz 17. 44 dB 7.44 dB

For all jamm ng frequencies, the processing gain was greater than

10.0 dB. Al
3, 4, 5 6, and 7:
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Channel Frequency = 2410. 50 MHz

Bit Error Rate = 1. 0O0E- 04

Required S/N for BER = 11.0dB

System Losses = ? dB

Signal Strength at Receiver = @dBm

Jammer to Signal Ratio

Jammer Frequency (Miz) Jammer Power (dBm) J / S (dB) Processing Gain (dB)
2409. 500 -34.70 10. 4 23. 4
2409. 550 -36. 49 8.6 21.6
2409. 600 -38.28 6.8 19.8
2409. 650 -39.72 5.4 18. 4
2409. 700 -41. 30 3.8 16. 8
2409. 750 -42. 81 2.3 15. 3
2409. 800 -43. 24 1.9 14.9
2409. 850 -43. 80 1.3 14. 3
2409. 900 -44. 05 1.1 14.
2409. 950 -44.14 1.0 14.
2410. 000 -43. 96 1.1 14.
2410. 050 -43.99 1.1 14.
2410. 100 -43.97 1.1 14.
2410. 150 -44.01 1.1 14.
2410. 200 -43. 87 1.2 14. 2
2410. 250 -43. 07 2.0 15.0
2410. 300 -42.49 2.6 15. 6
2410. 350 -41. 85 3.3 16. 3
2410. 400 -41. 40 3.7 16. 7
2410. 450 -41. 85 3.3 16. 3
2410. 500 -39.15 6.0 19.0
2410. 550 -41. 69 3.4 16. 4
2410. 600 -40. 61 4.5 17.5
2410. 650 -40. 80 4.3 17.3
2410. 700 -41.10 4.0 17.0
2410. 750 -41.17 3.9 16. 9
2410. 800 -41. 47 3.6 16. 6
2410. 850 -41. 71 3.3 16. 3
2410. 900 -41. 78 3.1 16. 1
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2410. 950 -42.01 3.0 16.0
2411. 000 -42.13 2.8 15.8
2411. 050 -42.35 2.9 15.9
2411. 100 -42.25 2.9 15.9
2411. 150 -42.22 3.3 16. 3
2411. 200 -41. 83 4.3 17.3
2411. 250 -40.77 5.5 18.5
2411. 300 -39. 64 7.1 20.1
2411. 350 -38.01 8.8 21.8
2411. 400 -36. 29 10.6 23.6
2411. 450 -34.50 12. 4 25. 4
2411. 500 -32.72 12. 4 25. 4

Figure 2: Processing Gain Measurenents of frequency 2410.50 Mz

27.50

Processing Gain of Center Frequency 2410.50 MHz, IGOR ver B and TESLA ver A5, 8/6/99
BER 1.E-04, Received Signal level -45.1 dBm

25.00

4
22.50 \

20.00

17.50

Ve

15.00

12.50

Processin Gain in dB

10.00

7.50

5.00

2.50

0.00

2409.25 2409.50

2409.75

2410.00

2410.25

2410.50

Frequency in MHz

Figure 3: Processing Gain Vs Janmer

2410. 40 Mz
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Channel Frequency = 2440. 50 MHz

Bit Error Rate = 1. 00E- 04

Required S/N for BER = T dB

System Losses = ? dB

Signal Strength at Receiver = @dBm

Jammer to Signal Ratio

Jammer Frequency (Miz) Jammer Power (dBm) J / S (dB) Processing Gain (dB)
2439. 500 -35.3 13.0 26.0
2439. 550 -36.9 11. 4 24. 4
2439. 600 -39.1 9.2 22.2
2439. 650 -40. 6 7.7 20.7
2439. 700 -42.0 6.3 19.3
2439. 750 -43.3 5.0 18.0
2439. 800 -44.1 4.2 17.2
2439. 850 -44.2 4.1 17.1
2439. 900 -44.5 3.8 16. 8
2439. 950 -44.7 3.6 16. 6
2440. 000 -44.6 3.7 16. 7
2440. 050 -44.6 3.7 16. 7
2440. 100 -44.5 3.8 16. 8
2440. 150 -44.6 3.7 16. 7
2440. 200 -44.4 3.9 16. 9
2440. 250 -43.7 4.6 17.6
2440. 300 -43.1 5.2 18. 2
2440. 350 -42.5 5.8 18. 8
2440. 400 -42.1 6.2 19. 2
2440. 450 -42.7 5.6 18. 6
2440. 500 -39.9 8.4 21. 4
2440. 550 -42.5 5.8 18. 8
2440. 600 -41. 4 6.9 19.9
2440. 650 -41.6 6.7 19. 7
2440. 700 -41.8 6.5 19.5
2440. 750 -42.1 6.2 19. 2
2440. 800 -42.4 5.9 18.9
2440. 850 -42.5 5.8 18. 8
2440. 900 -42.7 5.6 18. 6
2440. 950 -42.8 5.5 18.5
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2441. 000 -43.0 5.3 18.3
2441. 050 -43.1 5.2 18.2
2441. 100 -43.1 5.2 18.2
2441. 150 -43.0 5.3 18.3
2441. 200 -42.6 5.7 18. 7
2441. 250 -41.6 6.7 19.7
2441. 300 -40.4 7.9 20.9
2441. 350 -38.7 9.6 22.6
2441. 400 -36.9 11. 4 24. 4
2441. 450 -35.1 13.2 26.2
2441. 500 -33.2 15.1 28.1

Processin Gain in dB

Figure 4: Processing Galn Measurenents of frequency 2440.50 MHz

30.00

Processing Gain of Center Frequency 2440.50 MHz, IGOR ver B and TESLA ver A5, 8/6/99
BER 1.E-04, Received Signal level -48.3 dBm

27.50

25.00

22.50

20.00

17.50

15.00

12.50

10.00

7.50

5.00

2.50

0.00

2439.25

Figure 5: Processing Gain Vs Janmer
2440. 50 MHz

2439.50

2439.75

2440.00

2440.25

2440.50
Frequency in MHz
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Channel Frequency = 2473.50 MHz

Bit Error Rate = 1. 00E- 04

Required S/N for BER = 11.0dB

System Losses = ? dB

Signal Strength at Receiver = @dBm

Jammer to Signal Ratio

Jammer Frequency (Miz) Jammer Power (dBm) J / S (dB) Processing Gain (dB)
2472.500 -40. 98 13.72 26. 7
2472.550 -42.85 11. 85 24.9
2472. 600 -44. 61 10. 09 23.1
2472. 650 -46. 69 8.01 21.0
2472. 700 -48.50 6. 20 19. 2
2472. 750 -49.16 5.54 18. 5
2472. 800 -50. 26 4. 44 17. 4
2472. 850 -50. 23 4. 47 17.5
2472.900 -50. 33 4. 37 17. 4
2472.950 -50. 30 4. 40 17. 4
2473. 000 -50. 14 4.56 17.6
2473. 050 -50. 14 4.56 17.6
2473.100 -50. 14 4.56 17.6
2473.150 -50. 00 4.70 17.7
2473. 200 -49.91 4.79 17.8
2473. 250 -49. 56 5.14 18. 1
2473. 300 -49.19 5.51 18.5
2473. 350 -48. 87 5.83 18. 8
2473. 400 -48. 75 5.95 19.0
2473. 450 -49.67 5.03 18.0
2473.500 -48. 95 5.75 18. 8
2473. 550 -49.78 4.92 17.9
2473. 600 -48. 88 5.82 18. 8
2473. 650 -48. 84 5. 86 18.9
2473. 700 -49.22 5.48 18. 5
2473. 750 -49. 29 5.41 18. 4
2473. 800 -49.59 5.11 18. 1
2473. 850 -49. 66 5.04 18.0
2473. 900 -49. 87 4.83 17.8
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Processin Gain in dB

2473. 950 -49. 87 4.83 17.8
2474.000 -50. 08 4.62 17.6
2474.050 -50. 08 4.62 17.6
2474.100 -50. 11 4. 59 17.6
2474.150 -50. 04 4. 66 17.7
2474.200 -49. 69 5.01 18.0
2474.250 -48. 86 5.84 18. 8
2474.300 -47.88 6. 82 19.8
2474. 350 -45. 88 8. 82 21.8
2474.400 -44.02 10. 68 23.7
2474. 450 -42.20 12.50 25.5
2474.500 -40. 31 14. 39 27.4
Figure 6: Processing Gain Measurenents of frequency 24/3.50 Mz
Processing Gain of Center Frequency 2473.50 MHz, IGOR ver B and TESLA ver A5, 8/6/99
BER 1.E-04, Received Signal level -54.7 dBm
30.00
27.50
N

25.00
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2472.25 2472.50 2472.75 2473.00 2473.25 2473.50 2473.75 2474.00 2474.25 2474.50 2474.75

Frequency in MHz

Figure 7: Processing Gain Vs Jamrer Frequency at frequency
2473. 50 MHz
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Concl usi ons

The Sienmens 240 Series with the IGOR chip set neets the 10.0 dB
requi renent for processing gain.

The worse case processing gain passed with a gain of 13.96 dB at
the | ow channel frequency of

2409. 95 MHz.

Exhibit 6



COMMUNI CATI ON CERTI FI CATI ON LABORATORY TEST REPORT: 73-6954
FCC I D. L82-242240
Page 86 of 129

6.2.6 § 15.207 Line Conducted Em ssions:

The frequency range from 450 kHz to 30 Mz was investigated
to nmeasure any AC |line conducted em ssions.

A diagram of the test configuration is enclosed in Appendi X
A and a list of reference codes for test equipnment used is
encl osed i n Appendi x B.
Test equi pnent used: 1, 3, 4 and 13.

The handset operates via batteries; therefore, the line
conducted em ssions testing was performed with the handset in the
charger in the transmt node.

Li ne Conducted Data - (Hot Lead) Handset

Det ect or Measur ed
Frequency Level Limt
VHz dBnv dBnv
0.71 Peak 31.0 48.0
0. 97 Peak 31.3 48.0
1.18 Peak 31.3 48.0
1.41 Peak 31.1 48. 0
1.66 Peak 28.5 48.0
24. 06 Peak 22. 4 48. 0
Li ne Conducted Data - (Neutral Lead) Handset
Det ect or Measur ed
Frequency Level Limt
VHz dBnv dBnv
0.48 Peak 29.9 48. 0
0.62 Peak 29.7 48. 0
0.76 Peak 27.5 48.0
8.79 Peak 21.1 48.0
24. 06 Peak 21.6 48. 0
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Li ne Conducted Data - (Hot Lead) Base Station

Det ect or Measur ed
Frequency Level Limt
VHz dBmv dBmv
0.71 Peak 31.0 48. 0
0. 97 Peak 31.3 48. 0
1.18 Peak 31.3 48. 0
1.41 Peak 31.1 48.0
1. 66 Peak 28.5 48. 0
24. 06 Peak 22. 4 48. 0
Li ne Conducted Data - (Neutral Lead) Base Station
Det ect or Measur ed
Frequency Level Limt
VHz dBmv dBmv
0. 48 Peak 29.9 48.0
0.62 Peak 29. 7 48. 0
0.76 Peak 27.5 48. 0
1.12 Peak 23.3 48. 0
8.79 Peak 21. 1 48. 0
24. 06 Peak 21. 6 48. 0
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APPENDI X A. TEST EQUI PMENT USED:

Ref er ence Type Manuf act ur er Model
No.
1 Anechoi ¢ Chanber EMC Test N A
Syst ens
2 Wanshi p Open Area CCL N A
Test Site
3 Spectrum Anal yzer Hew et t 8568B or 8566B
Packard
4 Quasi - Peak Det ect or Hew et t 8565A
Packard
Bi coni cal Antenna EMCO 3108 or 3104P
Log- Peri odi c EMCO 3146
Ant enna
Bi coni | og Ant enna EMCO 3142
Doubl e Ri dged CGui de EMCO 3115
Ant enna
9 Pre- Anmplifier Hew et t 8447D
Packard
10 Power Anplifier Hew et t 8447E
Packard
11 Power Anplifier Hew et t 8449A
Packard
12 Power Anplifier Hew et t 8449B
Packard
13 LI SN EMCO 3825/ 2
Anechoi ¢ Chanber
14 LI SN EMCO 3725
Wanshi p

An i ndependent calibration | aboratory follow ng outlined
cali bration procedures calibrates all the equipnent |isted above
every 12 nont hs.

Exhibit 6




COMMUNI CATI ON CERTI FI CATI ON LABORATORY TEST REPORT: 73-6954
FCC I D. L82-242240
Page 89 of 129

APPENDI X B. TEST PROCEDURES:

Li ne Conduct ed Em ssi ons:

The |ine-conducted em ssion fromthe digital apparatus was
measured using a spectrum anal yzer with a quasi-peak adapter for
peak, quasi-peak and average readi ngs. The quasi-peak adapter
uses a bandw dth of 9 kHz, with the spectrum anal yzer's
resol uti on bandwi dth set at 100 kHz, for readings in the 450 kHz
to 30 MHz frequency ranges.

The i ne conducted em ssions neasurenents are perfornmed in a

screen roomusing a (50 w50 nH) Line Inpedance Stabilization
Net wor k (LI SN)

Where mains fl exi ble power cords are longer than 1 m the
excess cable is folded back and forth as far as possible so as to
forma bundl e not exceeding 0.4 min | ength.

Where the EUT is a collection of digital apparatus with each
digital apparatus having its own power cord, the point of
connection for the LISNis determned fromthe follow ng rules:

a) Each power cord, which is termnated in a mains supply plug,
shal | be tested separately.

b) Power cords, which are not specified by the manufacturer to
be connected via a host unit, shall be tested separately.

c) Power cords which are specified by the manufacturer to be
connected via a host unit or other power supplying equi pnent
shall be connected to that host unit and the power cords of
that host unit connected to the LISN and tested.

Desktop digital apparatus are placed on a non-conducti ng
table at least 80 cmfromthe netallic floor. The equipnent is
placed a mnimumof 40 cmfromall walls. Floor standing
equi pnent is placed directly on the earth grounded fl oor.
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Line Conducted Emissions Test

Printer Computer
"EMC Chamber
LISN Transiet Spectrum
limiter Analyzer

Radi at ed Spurious Em ssions:

The radi ated em ssion fromthe transmtter was neasured
using a spectrum anal yzer with a quasi-peak adapter for peak and
qguasi - peak readings. A preanplifier with a fixed gain of 30 dB
was used to increase the sensitivity of the neasuring
i nstrunent ati on.

A Biconil og antenna was used to neasure the frequency range
of 30 to 1000 WHz and a Doubl e R dge Gui de Horn antenna was used
to nmeasure the frequency range 1 GHz to 10 GHz, at a di stance of
3 neters fromthe EUT. The readi ngs obtained by these antennas
are correlated to the levels obtained with a tuned di pol e antenna
by addi ng antenna factors.

The configuration of the transmtter was varied to find the
maxi mum r adi at ed em ssion. The EUT was connected to the
peripherals listed in Section 2.4 via the interconnecting cabl es
listed in Section 2.5. These interconnecting cable were
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mani pul ated manual ly by a technician to obtain worst case

radi ated em ssions. The digital apparatus was rotated 360
degrees, and the antenna height was varied from1l to 4 neters to
find the maxi mumradi ated em ssion. Were there were nultiple
interface ports all of the sanme type, cables are either placed on
all of the ports or cables added to these ports until the

em ssions do not increase by nore than 2 dB.

Transmtters are neasured on a non-conducting table one-
met er above the ground plane. The table is placed on a turntable
which is level with the ground plane. The turntable has slip
rings, which supply AC power to the digital apparatus. For
equi pnent nornmally placed on floors, the equipnent shall be
pl aced directly on the turntable.

Radiated Emissions Test

EMGC Chamber

Printer | computer
Antenna
EUT
gy laE Pre Spectrum
nntarer Amp Analyzer
Turntable
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FCC Sections 15.247 Peak Transmt Power, Em ssion Bandw dth and
Spuri ous Em ssions

The EUT was directly connected to the spectrum anal yzer via
t he antenna out put port as shown in the bl ock diagram bel ow.

The neasurenents were perforned on three channels, as per 47
CFR 15.31(n), one near the bottom of the spectrum one near the
m ddl e of the spectrum and one near the top of the spectrum

The spectrum anal yzer’s resol uti on bandw dth and vi deo bandw dt h
were set as foll ows:

Peak Transmt Power

RBW= 1 MHz
VBW = 3 MHz

Em ssi on Bandw dt h

RBW = 100 kHz
VBW = 300 kHz

Spurious Em ssions (Antenna Conduct ed)
RBW = 100 kHz — 10 MHz to 1000 MHz
VBW = 300 kHz

Spurious Em ssions (Radi at ed)

Peak Detection

RBW = 100 kHz — 30 Mz to 1 G
VBW = 300 kHz

RBW= 1 Mz - 1 G4z to 25 Gz
VBW = 3 MHz

Aver age Detection

RBW= 1 Mz - 1 G4z to 25 Gz
VBW = 10 Hz
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Test Configuration Bl ock D agram

=T SPECT RUM

ANAL YZER

O
ANT ENNA cABL E
PORT
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