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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 notification requirenents of FCC Part 24, Subpart E
This report may be reproduced in full, partial reproduction may
only be made with the witten consent of the | aboratory. The
results in this report apply only to the sanpl e tested.

- Appl i cant: i nt er WAVE Conmuni cati ons, |nc.
- Manuf acturer: inter WAVE Conmuni cati ons, |nc.
- Brand Nane: Wav Xpr ess

- Model Nunber: MBO
- FCC | Dt OCEW MbO

On this 5'" day of March 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.

Al t hough NVLAP has recogni zed that the Conmuni cation
Certification Laboratory EMC testing facilities are in good
standi ng, NVLAP does not endorse the product described in this
report.

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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SECTI ON 1.0 CLI ENT | NFORMVATI ON

1.1 dient |Information:

Conpany Nane: inter WAVE Conmuni cati ons, |nc.
656 Bair |sland Road, Suite 108
Redwood City, CA 94063-2704

Contact Nanme: Roderick E. Thorne
Title: Di rector, Hardware Engi neering
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SECTI ON 2. 0 EQUI PMENT UNDER TEST ( EUT)

2.1 ldentification of EUT:

Trade Nane: Vv Xpr ess
Model Name or Nunber: M60
Serial Nunber: N A
Options Fitted: N A

Country of Manufacture: U S A

2.2 Description of EUT:

The WAvXpress Series MbO product famly consists of a system
of cards perform ng various functions which plug into the MO
chassi s backpl ane and cabinet to create a nunber of specific
product configurations, each designated by a particul ar nodel
nunber. This docunent describes the configurations for the
PCS1900 MHz Base Transcei ver System (BTS) used for wreless
nmobi | e tel ephony enploying the GSM radi o i nterface protocol.

M0 Series 1900MHz Base Transceiver Station (BTS)

The functions of the BTS are defined in the systemof ETSI
specifications for the GSM w rel ess tel ephone system Its basic
role is to comunicate with wireless nobile tel ephone hand sets
over the radio interface and to establish a terrestial |and-Iline
link to the BSC for systemcontrol functions and for eventual
connection of the nmobile traffic to the public tel ephone network.

There are three nodel nunbers for the Mb0 Series 1900MHz BTS as
foll ows:

Mb124/ 2 1- TRX BTS
Mb224/ 2 2-TRX BTS
Mb324/ 2 3- TRX BTS

These nodel s consist of the foll ow ng cards:

340220 C ock Card: 1 each
340121 InterWave Processor Card: 1 each
340133 E1/T1 Card(s): 1 each
340119 Radi o Frequency Distribution Card: 1 each
340145 Transceiver Card: 1, 2 or 3 per system
One of the followng three types of power supply per unit
shi pped:

M640034 115VAC Power Supply

M640035 230VAC Power Supply
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M640033 48VDC Power Supply
The Mb324/2 was determ ned to be worst case configuration;

therefore, this nodel was tested as representative on all three
units. The Mb324/2 was tested with all three power supplies.

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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SECTI ON 3.0 TEST SPECI FI CATI ON, METHODS & PROCEDURES

3.1 Test Specification:

Title: FCC PART 24, Subpart E (47 CFR 24).
Br oadband Personal Communi cati ons Services
(PCS)

Pur pose of Test: The tests were perforned to denonstrate

Initial conpliance.

3.2 Methods & Procedures (Applicable to the MsO):

§ 24.51 (d) RF Hazard - (SAR

Applicants for type acceptance of transmtters that operate
in these service nust determ ne that the equipnment conplies with
| EEE C95. 1-1991 (ANSI/I| EEE C95.1-1992), “Safety Levels with
Respect to Human Exposure to Radi o Frequency El ectromagnetic
Fields, 3 kHz to 200 GHz.” (SAR) Measurenent nethods are
specified in | EEE C95. 3-1991, “Recomended Practice for the
Measurenent of Potentially Hazardous El ectromagnetic Fields - RF
and M crowave.”

§ 2.1046 RF Power Qutput - § 24,232

§ 2.1046

(a) For transmtters other than single sideband, independent
si deband and controll ed carrier radiotel ephone, power out put
shall be measured at the RF output term nals when the transmtter
is adjusted in accordance with the tune-up procedure to give the
val ues of current and voltage on the circuit el enents specified

in§ 2 983 (d)(5).
§ 24.232

(a) Base Stations are l[imted to 1640 watts peak equi val ent
isotropically radiated power (e.i.r.p.) with an antenna
height up to 300 neters HAAT. In no case may the peak out put
power of a base station transmtter exceed 100 watts.

(b) Mobile/portable stations are limted to 2 watts e.i.r.p. peak
power and the equi pnment nmust enploy neans to limt the power
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to the m ni mum necessary for successful comunications.

§ 2.1047 Modul ati on Characteristics

The Mb0O uses digital nodul ation; therefore, this section
does not apply.

§ 2.1049 COccupi ed Bandw dt h

§ 2.1049

The occupi ed bandw dth, that is the frequency bandw dth such
that, belowits | ower and above its upper frequency limts, the
mean powers radi ated are each equal to 0.5 percent of the total
mean power radiated by a given em ssion shall be neasured under
the foll ow ng conditions:

(h) Transmtters enploying digital nodul ation techniques -
when nodul ated by an input signal such that its anplitude and
synbol rate represent the maxi numrated conditions under which
the equi pnent will be operated. The signal shall be applied
through an filter networks, pseudo-random generators or other
devices required in normal service. Additionally, the occupied
bandwi dt h shall be shown for operation with any devices used for
nodi fyi ng the spectrum when such devices are optional at the
di scretion of the user.

(1) Transmtters designed for other types of nodul ation -
when nodul at ed by an appropriate signal of sufficient anplitude
to be representative of the type of service in which used. A
description of the input signal should be supplied.

§ 2. 1051 Spurious Em ssions at Antenna Termnals - § 24.238

§ 2.1051

The radi o frequency voltage or powers generated within the
equi pnent and appearing on a spurious frequency shall be checked
at the equi pnent output term nal when properly |oaded with a
suitable artificial antenna.
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§ 24.238 (a)

(a) On any frequency outside a licensee’s frequency bl ock, the
power of any em ssion shall be attenuated bel ow t he
transmtter power (P) by at |least 43 plus 10 log (P) dB.

Criteria

The reference | evel for spurious em ssions at the antenna
termnals was taken fromthe neasured output power (1.23 Watts);
therefore, the spurious nmust be attenuated at | east 43 + 10 | 0Qio
(1.23) = 43.9 dB. The neasured out put power was 30.9 dBm
therefore, the criteriais 30.9 - 43.9 = -13.0 dBm

§ 2.1053 Field Strength of Spurious Radiation - § 24.238

§ 2.1053

Measurenents shall be nade to detect spurious em ssion that
may be radiated directly fromthe cabinet, control circuits,
power |eads, or internmediate circuit elenents under nornal
conditions of installation and operation.

§ 24.238 (a)

(a) On any frequency outside a |icensee’s frequency bl ock, the
power of any em ssion shall be attenuated below the transmtter
power (P) by at |east 43 plus 10 log (P) dB.

Criteria

Field strength nmeasurenents of radiated spurious em ssion
that nay be radiated directly fromthe cabinet, control circuits,
power |eads, or internmediate circuit elenents nust not exceed 43
+ 10 | 0gi0 (nean out put power in watts).

The reference | evel for spurious radiation was taken at an

i deal dipole excited by the rated output power according to the
foll owi ng rel ati onshi p:

(49.2)(PY)
R
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Not e: Ref erence Data for Radi o Engi neers, Pg. 676.
I nternational Tel ephone and Tel ephone Cor porati on,
Fourth Edition.

Wer e E = electric Field Intensity in Volts/Mter
Pt = Transmtter Power in Watts
R = Measurenents distance in Meters

Field Strength Limt (1.23 Watts)

(49.2)(123)
E = # = 259 Volts/ Meter = 1283 dBuV / m

In this case, the rated power of 1.23 watts requires a
m ni mum attenuation of 43 + 10 log 1.23 = 43.9 dB bel ow the

reference | evel of 128.3 dBuV/n1caIcuIated above; therefore, the
criteriais 84.4 dbyV/ m (128.3 - 43.9).

§ 2.1055 Frequency Stability - § 24.235

§ 2.1055

(a) The frequency stability shall be neasured with variation
of anbient tenperature as foll ows:

(1) From-30° to +50° centigrade for all equiprent except
that specified in paragraphs (a)(2) and (3) of this section.

(b) Frequency neasurenents shall be nmade at the extrenmes of
the specified tenperature range and at intervals of not nore than
10° centigrade through the range. A period of time sufficient to
stabilize all of the conponents of the oscillator circuit at each
tenperature | evel shall be allowed prior to frequency
measurenent. The short termtransient effects on the frequency
of the transmtter due to keying (except for broadcast
transmtters) and any heating elenment cycling normally occurring
at each anbient tenperature level also shall be shown. Only the
portion or portions of the transmtter containing the frequency
determ ning and stabilizing circuitry need be subjected to the
tenperature variation test

(d) The frequency stability shall be neasured with variation
of primary supply voltage as foll ows:

(2) For hand carried, battery powered equi pnent, reduce
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primary supply voltage to the battery operation end point which
shal |l be specified by the manufacturer.

§ 24.235
The frequency stability shall be sufficient to ensure that

t he fundanmental em ssion stays within the authorized frequency
bl ock.

3.2.3 Test Procedure

The line conducted and radi ated em ssions testing was
performed according to the procedures in ANSI C63.4 (1992).
Testing was perfornmed at CCL’s WAnship open area test site #2,
| ocated at 550 West Wanshi p Road, Wanship, UT. This site has
been fully described in a report submtted to the FCC, and was
accepted in a letter dated October 29, 1997 (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. 0 OPERATI ON OF EUT DURI NG TESTI NG

4.1 Operating Environnent:

Power Suppl y: 120 VAC, 220 VAC or 48 VDC
AC Mai ns Frequency: 50/60 Hz
Current Rating: 8 A 4A 15 A

4.2 Operating Modes:

Each node of operation was exercised to produce worst case
em ssions. The Mb324/2 was determ ned to be worst case
configuration; therefore, this nodel was tested as representative
on all three units. The Mb324/2 was tested with all three power
supplies. The worst case em ssions were with the Mb324/2 powered
up in the transmt node.

4.3 EUT Exerci se Software:

The Mb324/2 used internal firmvare to produce the worst case
em ssi ons.
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SECTI ON 5. 0 SUMVARY OF TEST RESULTS

5.1 FCC PART 24, Subpart E

5.1.1 Summary of Tests:

Section Test Perforned Frequency Range Resul t
VHz
24.232 / Maxi mum Transm tter 1930 - 1990 Conpl i ed
2.1046 Power
2.1047 Modul ati on 1930 - 1990 Conpl i ed
Characteristics
2.1049 Em ssi on Bandw dth 1930 - 1990 Conpl i ed
24.238 / Unwant ed Radi ati on 30 — 20, 000 Conpl i ed
2.1051 (Ant enna Conduct ed
Spuri ous)
24.238 / Unwant ed Radi ati on 30 - 20, 000 Conpl i ed
2.1053 (Radi at ed Spuri ous)
24,235 / Frequency Stability 1930 - 1990 Conmpl i ed
2.1055
Li ne Conduct ed 0.45 to 30 Conpl i ed
Em ssi ons
(Hot Lead to Ground)
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, the EUT conplied with the
requi renents of the specification.
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SECTI ON 6. 0 MEASUREMENTS, EXAM NATI ONS_AND DERI VED RESUTLS

6.1 GCeneral Comments:

This section contains the test results only. Details of the
test methods used and a list of the test equi pnent used during
t he neasurenents can be found in Appendix 1 of this report.

6.2 Test Results:

The Mb324/2 operates in Blocks A through F from 1930 Mz to
1990 MHz; therefore, testing was performed wth the M6324/2 tuned
to 1930.2 MHz, 1960.0 MHz and 1989.8 Miz.

6.3 RF Power Cutput

The Mb324/2 is equipped with three different antenna ports;
t herefore, RF output power testing was performed on all three
ports.

Transmtting at 1930.2 MHz Antenna Port 1
Pover Level Nomi nal Measur ed Di f

ference

(dBm (dBm (dB)
0 30.0 30.1 0.1
1 28.0 28. 2 0.2
2 26.0 26. 2 0.2
3 24.0 24. 4 0.4
4 22.0 22.5 0.5
5 20.0 20.6 0.6
6 18.0 19.0 1.0
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Transmtting at 1960.0 WMHz Antenna Port 1

Power Level Nomi nall Measur ed Di fference
(dBm) (dBm) (dB)
0 30.0 30.9 0.9
1 28.0 28. 8 0.8
2 26.0 26. 9 0.9
3 24.0 24.9 0.9
4 22.0 23.0 1.0
5 20.0 21.1 1.1
6 18.0 19. 4 1.4
Transmtting at 1989.8 MHz Antenna Port 1
Power Level Nomi nall Measur ed Di fference
(dBm) (dBm) (dB)
0 30.0 30.5 -1.2
1 28.0 28. 6 0.2
2 26.0 26. 6 0.4
3 24.0 24.7 0.3
4 22.0 22.8 0.3
5 20.0 20.9 0.3
6 18.0 19.2 0.3
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Transmtting at 1930.2 MHz Antenna Port 2

Power Level Nomi nall Measur ed Di fference

(dBm) (dBm) (dB)
0 30.0 30.5 0.5
1 28.0 28. 8 0.8
2 26.0 26.5 0.5
3 24.0 24. 6 0.6
4 22.0 22.9 0.9
5 20.0 21.1 1.1
6 18.0 19. 4 1.4

Transmtting at 1960.0 WMHz Antenna Port 2

Power Level Nomi nall Measur ed Di fference

(dBm) (dBm) (dB)
0 30.0 30. 4 0.4
1 28.0 28.5 0.5
2 26.0 26. 6 0.6
3 24.0 24.9 0.9
4 22.0 23.0 1.0
5 20.0 20.9 0.9
6 18.0 19.0 1.0
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Transmtting at 1989.8 MHz Antenna Port 2

Power Level Nomi nall Measur ed Di fference
(dBm) (dBm) (dB)
0 30.0 30. 2 0.2
1 28.0 28. 4 0.4
2 26.0 26. 4 0.4
3 24. 0 24. 4 0.4
4 22.0 22.5 0.5
5 20.0 20.5 0.5
6 18.0 19.1 1.1
Transmtting at 1930.2 MHz Antenna Port 3
Power Level Nomi nall Measur ed Di fference
(dBm) (dBm) (dB)
0 30.0 30.1 0.1
1 28.0 28. 2 0.2
2 26.0 26. 2 0.2
3 24. 0 24. 4 0.4
4 22.0 22.5 0.5
5 20.0 20. 6 0.6
6 18.0 19.0 1.0
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Transmtting at 1960.0 MHz Antenna Port 3

Power Level Nomi nall Measur ed Di fference
(dBm) (dBm) (dB)
0 30.0 30.9 0.9
1 28.0 28. 8 0.8
2 26.0 26. 9 0.9
3 24.0 24.9 0.9
4 22.0 23.0 1.0
5 20.0 21.1 1.1
6 18.0 19. 4 1.4
Transmtting at 1989.8 MHz Antenna Port 3
Power Level Nomi nall Measur ed Di fference
(dBm) (dBm) (dB)
0 30.0 30.5 -1.2
1 28.0 28. 6 0.2
2 26.0 26. 6 0.4
3 24.0 24.7 0.3
4 22.0 22.8 0.3
5 20.0 20.9 0.3
6 18.0 19.2 0.3

6.4 Mbdul ati on Characteristics

The Mb324/2 uses digital

does not apply.
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The Mb324/2 is equipped with three different antenna ports;
therefore, occupi ed bandwi dth testing was performed on all three

ports.
Antenna Port 1
Frequency Bandwi dt h
( M) (kHz)
1930. 2 315.0
1960. 0 314.0
1989. 8 309.0
Antenna Port 2
Frequency Bandwi dt h
( M) (kHz)
1930. 2 317.0
1960. 0 315.0
1989. 8 315.0
Antenna Port 3
Frequency Bandw dt h
( M) (kHz)
1930. 2 308.0
1960. 0 309.0
1989. 8 312.0

6.6 Conducted Spurious Em ssi ons

Conduct ed spurious em ssions testing was perfornmed with the

devi ce tuned to the channel

edge.

Exhibit 6

cl osest to the | ower and upper band




COMMUNI CATI ON CERTI FI CATI ON LABORATORY TEST REPORT: 73-6674
FCC I D. OEW MbO
Page 26 of 69

Measurenments within the 1 MHz band i medi atel y outside and
adj acent to the frequency bl ock were perforned using a 10 kHz RBW
and 30 kHz VBW The conducted spurious em ssions were tested at
all three-antenna ports. The worst case em ssions were with the
Mb324/ 2 transmtting fromantenna port 1. The data bel ow
represents worst case em ssions.

Transmtting at 1930.2 MHz

Frequency Range Fr equency Coigsg}ed cjg;éagla
( MHz) ( MHz) (dBm)

30 - 200 119. 6 -33.5 -13.0
200 - 500 234.8 -46. 6 -13.0
500 - 1000 781.0 -45.1 -13.0
1000 - 1929 1084. 7 -28.9 -13.0
1929 — 1930 ** 1929.9 -45. 6 -13.0
1990 — 1991 ** 1990. 8 -48. 6 -13.0
1991 - 2000 1992. 4 -45. 2 -13.0
2000 - 4000 3860. 5 -55.8 -13.0
4000 - 6000 5790. 7 -53.3 -13.0
6000 - 8000 7720.9 -59.8 * -13.0
8000 - 20, 000 9651.1 -58.6 * -13.0

* Noi se Fl oor
** RBW 10 kHz, VBW 30 kHz
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Transmtting at 1930.2 MHz

Frequency Range Fr equency Coigsg}ed cjg;éagla
( MHz) ( MHz) (dBm)

30 - 200 179. 2 -30.5 -13.0
200 - 500 435. 8 -50.5 -13.0
500 - 1000 554.0 -50. 2 -13.0
1000 - 1929 1173.9 -31.7 -13.0
1929 — 1930 ** 1929.9 -44. 6 -13.0
1990 — 1991 ** 1990. 8 -47.6 -13.0
1991 - 2000 1992. 4 -45. 2 -13.0
2000 - 4000 3979. 6 -42.5 -13.0
4000 - 6000 5969. 4 -41.0 -13.0
6000 - 8000 7959. 2 -59.8 * -13.0
8000 - 20, 000 9949. 0 -58.6 * -13.0

* Noi se Fl oor

** RBW 10 kHz, VBW 30 kHz
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The radi ated spurious enm ssions were tested with all

antenna ports termnated with 50 yw | oads.

em ssions were with the Mb324/2 transmtting from antenna port 1.
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The wor st case

The data bel ow represents worst case eni ssions.

Transmtting at 1930.2 MHz

_ Uncorr | Correction | Corrected

Frequency | Polarity Level Fact or Level Criteria

MHz H'V dBnV dB dBmV/m | dBpV/ m
1006. 0 \Y 15.0 25.5 40.5 84. 4
1145.0 \Y 14. 4 26.1 40. 5 84. 4
1460. 0 \Y 13. 7 27.7 41. 4 84.4
1629.0 \Y 11. 4 28. 3 39.7 84. 4
3860. 0 \Y 10.7 35.5 46. 2 84. 4
5790.0 \Y 12. 4 39.3 51.7 84. 4
7720.0 \Y 12.2 41.5 53.7 84.4
9658. 0 \Y 10.8 * 43.5 54. 3 84. 4
1006. 0 H 15.5 25.5 41.0 84.4
1145.0 H 12.9 26. 1 39.0 84. 4
1460. 0 H 11. 4 27.7 39.1 84. 4
1629.0 H 10.7 28. 3 39.0 84. 4
3860. 0 H 10. 3 35.5 45. 8 84. 4
5790.0 H 11.5 39.3 50. 8 84. 4
7720.0 H 11.6 41.5 53.1 84. 4
9658. 0 H 10.8 * 43.5 54. 3 84. 4

Note 1:

Note 2: Al

* Noi se Fl oor

There were no em ssi ons detected above 10, 000 MHz.

the radi ated em ssi ons detected between 30 MHz

and 1000 MHz were greater than 20 dB bel ow t he
criteria.
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Transmtting at 1960.0 MHz
) Uncorr | Correction | Corrected
Frequency | Polarity Level Fact or Level Criteria
MHz H'V dBnV dB dBmV/m | dBpV/ m
1006. 0 \Y 15.0 25.5 40.5 84. 4
1145.0 \Y 14. 4 26.1 40. 5 84.4
1460. 0 \Y 13. 7 27.7 41. 4 84.4
1629.0 \Y 11. 4 28. 3 39.7 84. 4
3920.0 \Y 8.9 35.5 44. 4 84.4
5880. 0 \Y 10. 8 39.3 50.1 84. 4
7840.0 \Y 10. 8 41.5 52.3 84. 4
9800. 0 \Y 10.8 * 43.5 54. 3 84. 4
1006. 0 H 15.5 25.5 41.0 84. 4
1145.0 H 12.9 26. 1 39.0 84. 4
1460. 0 H 11. 4 27.7 39.1 84. 4
1629.0 H 10.7 28. 3 39.0 84. 4
3920.0 H 10. 7 35.5 46. 2 84.4
5880.0 H 12. 4 39.3 51.7 84. 4
7840.0 H 12.2 41.5 53.7 84.4
9800. 0 H 10.8 * 43.5 54. 3 84. 4
* Noi se Fl oor
Note 1: There were no em ssions detected above 10,000 MHz.
Note 2: All the radiated em ssions detected between 30 MHz
gp?té?Pg.NPB were greater than 20 dB bel ow t he
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Transmtting at 1989.8 Mz
_ Uncorr | Correction | Corrected
Frequency | Polarity Level Fact or Level Criteria
MHz H'V dBnV dB dBmV/m | dBpV/ m
1006. 0 \Y 15.0 25.5 40.5 84. 4
1145.0 \Y 14. 4 26.1 40. 5 84.4
1460. 0 \Y 13. 7 27.7 41. 4 84.4
1629.0 \Y 11. 4 28. 3 39.7 84. 4
3986. 0 \Y 10.5 35.5 46.0 84. 4
5969.0 \Y 11.6 39.3 50.9 84. 4
7959. 0 \Y 12.5 41.5 54.0 84. 4
9951.0 \Y 10.8 * 43.5 54. 3 84. 4
1006. 0 H 15.5 25.5 41.0 84. 4
1145.0 H 12.9 26. 1 39.0 84. 4
1460. 0 H 11. 4 27.7 39.1 84. 4
1629.0 H 10.7 28. 3 39.0 84. 4
3986. 0 H 11.2 35.5 46. 7 84.4
5969. 0 H 11.9 39.3 51.2 84. 4
7959. 0 H 12.5 41.5 54.0 84.4
9951.0 H 10.8 * 43.5 54. 3 84. 4
* Noi se Fl oor
Note 1: There were no em ssions detected above 10,000 MHz.
Note 2: All the radiated em ssions detected between 30 MHz
gp?té?Pg.NPB were greater than 20 dB bel ow t he

Field Strength Cal cul ati on

The field strength is cal culated by adding the Antenna Factor and
Cabl e Factor fromthe neasured reading. The basic equation with
a sanple calculation is as foll ows:

Cal cul ati on: Corr. Level (dByV) = Uncorr Level (dByV) +
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Correction Factor (dB)
Correction Factor = Antenna Factor (dB) + Cable
Factor (dB)

Assunme a receiver reading of 32.5 dByV is obtained. The Antenna

Factor of 14.4 and a Cable Factor of 1.1 is added, giving field
strength of 48.0 dByV.

6.8 Frequency Stability

The Mb324/2 operates in Blocks A through F from 1930 Mz to
1990 MHz; therefore, testing was performed wth the M6324/2 tuned
to 1960.0 MHz.

The manufacturer specifies the |owest tenperature the device
will operate is -5 C°; therefore, the frequency stability testing
was only performed to -5 C

Transmtting at 1960.0 MHz

Transm t Measur ed
Tenp Frequenc Frequency Devi ati on Criteria
(C) y Mean (ppM (ppm
(MHz) (MHz)
-5.0 1960. 0 1960. 007037 -0.18 N A
0.0 1960. 0 1960. 007136 -0.24 N A
10.0 1960. 0 1960. 006637 0.02 N A
20.0 1960. 0 1960. 006556 0. 06 N A
(85% Nom nal
Vol t age)
20.0 1960. 0 1960. 006676 Ref erence N A
( Nom nal
Vol t age)
20.0 1960. 0 1960. 006660 0.01 N A
(115% Nom nal
Vol t age)
30.0 1960. 0 1960. 006177 0. 25 N A
40.0 1960. 0 1960. 007564 -0.45 N A
50.0 1960.0 1960. 007853 -0.60 N A
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Sanpl e Cal cul ation

Devi ati on (percent) = FM- TF x 10°
—TF

FM

TF

Frequency Measured
I nt ended Transmt Frequency

6.9 Li ne Conducted Em ssi ons

6.9.1 Line Conducted Data - (Hot Lead) 120 VAC

Fr equency Det ect or Measur ed Class A

MHz Level Limt

dBnV dBnv
0. 62 Peak 33.9 60. 0
0.92 Peak 33.1 60. 0
1.56 Peak 30.0 60. 0
9.60 Peak 31.2 69. 5
13. 37 Peak 30.1 69. 5
29.78 Peak 35.2 69. 5

Measur enent Uncertainty

The neasurenent uncertainty (wWwth a 95% confidence |evel)
for this test was: + 3.3 dB.
Comrent s

A detail ed description of the test nethod and test equi pnent
used to performthis nmeasurenent can be found in Appendix 1 of
this report.
RESULT

The EUT conplied with the specification limt by a margin of
26.1 dB.
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6.9.2 Line Conducted Data - (Neutral Lead) 120 VAC

Fr equency Det ect or Measur ed Class A

MHz Level Limt

dBmv dBmv
0.74 Peak 26.3 60. 0
9. 43 Peak 28.6 69. 5
10. 08 Peak 28.0 69. 5
13. 66 Peak 30.1 69. 5
28. 64 Peak 28.6 69. 5
29.78 Peak 36.1 69. 5

Measur enent Uncertainty

The neasurenent uncertainty (wWwth a 95% confidence |evel)
for this test was: + 3.3 dB.

Comrent s
A detail ed description of the test nethod and test equi pnent

used to performthis nmeasurenent can be found in Appendix 1 of
this report.

RESULT

The EUT conplied with the specification limt by a margin of
33.4 dB.
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(Hot Lead) 220 VAC

Fr equency Det ect or Measur ed Class A

MHz Level Limt
dBmv dBnvV

9.24 Peak 41.9 69. 5
10. 27 Peak 37.0 69. 5
11. 30 Peak 47.9 69. 5
12. 32 Peak 37.8 69. 5
13. 36 Peak 53.5 69.5
17. 43 Peak 37.7 69. 5
25. 65 Peak 31.3 69.5

Measurenment Uncertainty

The measurenent uncertainty (wth a 95% confi dence | evel)

for this test was:

Coment s

+ 3.3 dB.

A detail ed description of the test nethod and test equi pnent
used to performthis nmeasurenent can be found in Appendix 1 of

this report.

RESULT

The EUT conplied with the specification limt by a margin of

16. 0 dB.
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6.9.4 Line Conducted Data - (Neutral Lead) 220 VAC

Fr equency Det ect or Measur ed Class A

MHz Level Limt

dBnV dBnv
9.24 Peak 42.0 69. 5
10. 27 Peak 37.7 69. 5
11. 30 Peak 48. 2 69. 5
12. 32 Peak 38.4 69. 5
13. 36 Peak 54.0 69. 5
17. 42 Peak 37.4 69.5

Measur enent Uncertainty

The neasurenent uncertainty (wWwth a 95% confidence |evel)
for this test was: + 3.3 dB.

Comrent s
A detail ed description of the test nethod and test equi pnent

used to performthis nmeasurenent can be found in Appendix 1 of
this report.

RESULT

The EUT conplied with the specification limt by a margin of
15.5 dB.
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APPENDI X 1 TEST PROCEDURES AND TEST EQUI PMENT

Radi ated I nterference Em ssions:

The radi ated em ssion fromthe intentional radiator was
measured using a spectrum anal yzer with a quasi-peak adapter for
peak and quasi-peak readings. A preanplifier with a fixed gain
of 26 dB and a power anplifier with a fixed gain of 22 dB were
used to increase the sensitivity of the neasuring
instrunmentation. The quasi-peak adapter uses a bandw dth of 120
kHz, with the spectrum anal yzer's resol uti on bandw dth set at 1
WMHz, for readings in the 30 to 1000 WHz frequency range. For
peak em ssions above 1000 MHz the spectrum anal yzer’s resol ution
bandw dth was set to 1 Mz and the video bandwi dth was set to 3
WMHz. For average em ssions above 1000 WMHz the spectrum
anal yzer’ s resol ution bandwi dth was set to 1 Miz and the video
bandw dth was set to 1 Hz.

A biconilog antenna was used to nmeasure 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 distance 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 intentional radiator was varied to
find the maxi mumradi ated 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
mani pul ated manual ly by a technician to obtain worst case
radi ated em ssions. The intentional radiator 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.

Desktop intentional radiator is nmeasured on a non-conducting
tabl e one neter 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 intentional
radi ator. For equi pnment normally placed on floors, the equi pnent
shall be placed directly on the turntable.
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Type of Equi pnent Manuf act ur er Model Seria
Nunber Nunber
Anechoi ¢ Chanber CCL N A N A
Test Software CCL Radi at ed Re%!i;on
Em ssi ons :
Spectrum Anal yzer Hew ett Packard 8566B 2230A01711
Quasi - Peak Det ect or Hewl ett Packard 8565A 3107A01582
Bi coni | og Ant enna EMCO 3141 1045
Doubl e Ri dged CGui de EMCO 3115 9409- 4355
Ant enna
Radi at ed Em ssi ons CCL Cable B N A
Cabl e Anechoi c
Chanmber
Pre-Amplifier Hew ett Packard 8447D 1937A03151
Power - Anpl i fi er Hew ett Packard 8447E 2434A01975
6 dB Attenuat or Hew ett Packard 8491A 32835

Al'l the equipnent |isted above is calibrated every 12 nonths
by an i ndependent calibration |aboratory or by CCL personal
follow ng outlined calibration procedures.
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Radiated Emissions T e s t

E M GC Chamber

Printer L computer
Antenna
E U T
AMMBﬁ Pre Spectrum
unuator Amp Analyzer

Turntable

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 range.

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)

Were 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,
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shal |l 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 digita

table at least 80 cmfromthe netallic floor
pl aced a m ni nrum of 40 cmfrom al

wal | s.

apparatus are placed on a non-conducti ng
The equi pnent is

Fl oor standi ng
equi pnent is placed directly on the earth grounded fl oor.

Type of Equi pnent Manuf act ur er Model Seri a
Nunmber Nunmber
Anechoi ¢ Chanber CCL N A N A
Test Sof tware CCL Conduct ed ReV|%;on
Em ssi ons 1.
Spectrum Anal yzer Hewl ett Packard 8566B 2230A01711
Quasi - Peak Det ector Hewl ett Packard 8565A 3107A01582
LI SN EMCO 3825/ 2 9507- 1893
Conduct ance Cabl e CCL Cable A N A
Anechoi ¢ Chanber
Transient Limter Hewl ett Packard 11947A 3107A00895

Al'l the equi pnent
by an i ndependent calibration |aboratory or
follow ng outlined calibration procedures.

Exhibit 6

listed above is calibrated every 12 nonths
by CCL personal




COMMUNI CATI ON CERTI FI CATI ON LABORATORY TEST REPORT: 73-6674
FCC I D. OEW MbO
Page 40 of 69

Line Conducted Emissions Test

Printer GComputer
EMC Chamber
Transiet Spectrum
Lol limiter A%aHyZ@r

FCC Sections 24.232 and 24. 238 Peak Transmt Power, Bandw dth and
Ant enna Conduct ed Spurious 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 below. The
peak transmt power, em ssion bandw dth and antenna conducted
spurious en ssions were neasured as per sections 2.985, 2.989 and
2.991. The nmeasurenents were performed on three channels, as
per 47 CFR 15.31(m, one near the bottom of the spectrum one
near the mddle of the spectrum and one near the top of the
spectrum The Mb324/2 was tested with one tine slot active, this
represents a typical configuration.

Testing for these sections were perforned as per ANSI-C63. 4
1992, Met hods of Measurenent of radio-noise em ssions fromlow
vol tage electrical and el ectronic equipnent in the range of 9 kHz
to 40 GHz.

The spectrum anal yzer’s resol uti on bandw dth and vi deo
bandw dt h were set as foll ows:
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Peak Transmt Power
RBW= 1 MHz
VBW = 3 Miz
Em ssi on Bandw dth
RBW = 3 kHz
VBW = 10 kHz
Ant enna Conduct ed Spurious Em ssions
RBW= 1 MHz
VBW = 3 Mz
Type of Equi pnent Manuf act ur er Model Seria
Nunber Nunber
Spectrum Anal yzer Hew ett Packard 8566B 2230A01711
Quasi - Peak Det ector Hewl ett Packard 8565A 3107A01582
Low Loss Cable (1 dB) N A N A N A

Al'l the equi pnent
by an i ndependent calibration | aboratory or
follow ng outlined calibration procedures.

|isted above is calibrated every 12 nonths

by CCL personal

Test Configuration Bl ock D agram
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EUT SPECTRUM
ANALYZER
ANTENNA
PORT
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FCC Section 24.235 Carrier Frequency Stability

The EUT was pl aced inside of a tenperature chanber and
directly connected to the nodul ati on domai n anal yzer via the
antenna out put port as shown in the bl ock diagram bel ow. The
handset was connected to a conputer that was used to control the
handset to permt it to transmt on predeterm ned channels. The
carrier frequency stability was neasured as per section 6.2.2 of
ANSI C63.17-1997 Editor’s Draft 2. A (January 24, 1997).

The EUT was pl aced inside of the tenperature chamber at 20°C
for one hour in order to stabilize the tenperature of the chanber
and the EUT. This neasurenent was recorded as a reference for
t he neasurenents at the other tenperatures and the battery
vol tage extrenmes using the nodul ati on domai n anal yzer

The nodul ati on donai n anal yzer’s settings were set as
fol | ows:

Carrier Frequency Stability

Mode: Frequency Measurenent

Y AXis: Frequency

Center Frequency: nom nal carrier center frequency
X AXi s: Ti me

Time Setting: 625 np

Measurement | nterval: 10 s

No. of Measurenents: 1000

Tri gger: RF Envel ope
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.«

Type of Equi pnent Manuf act ur er Model Seria

Nunber Nunber
Modul ati on Domai n Hewl ett Packard 53310A 3121A00765

Anal yzer

Low Loss Cable (1 dB) N A N A N A

Tenper at ure Chanber Tenney Tenney Jr. 11184-83
Engi neering, Inc.

Al'l the equipnent |isted above is calibrated every 12 nonths
by an i ndependent calibration | aboratory or by CCL personal
follow ng outlined calibration procedures.
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