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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: World Wreless Communi cations | nc.
- Manuf acturer: Wrld Wreless Comuni cations Inc.
- Brand Nane: TIM
- Model Number: NQEL1005
- FCC I D NQE1005
On this 7'" day of July 1998, |, 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 Manager
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SECTION 1. CLIENT | NFORVATI ON AND RESPONSI BLE PARTY:

1.1 dient |Information:

Conpany Nane: World Wreless Comrunications Inc.
150 Wight Brothers Drive, Suite 560
Salt Lake City, UT 84116

Contact Nane: GCeorge Field
Title:
Depart nent:
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SECTI ON 2. EQUI PMENT UNDER TEST ((EUT)

2.1 ldentification of EUT:

Trade Nane: TI M
Model Name or Numnber: NQE1005
Seri al Number: N A
Options Fitted: None

Country of Manufacture: U S A

2.2 Description of EUT:

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

The NQE1005 is a frequency hopping transmtter that is
installed inside a gas neter or simlar device. Wile in “sleep”
node it nonitors the switch closures on pins 1 and 6 of connector
JP2 (fromthe meter). These switch closures will be accumul ated
after a preprogramed nunber of pulses (1 to 10,000 set during
installation). A data packet containing the total counts is
transmtted to a receiver station using Frequency Shift Keying
(FSK) nmodul ation. This transmssion will be on 1 of 25 different
frequency channels ranging from902 to 928 MHz and wll transmt
for approximately 35 nsec. After a packet of data has been
transmtted, the transmtter will return to “sleep” node to
col | ect anot her packet of dat a.

The above process will then be repeated (at the next
frequency in the hop chart) once a conpl ete data packet has been
collected. Al 25 transmt frequencies will be used before any
given frequency is repeated. The anmount of tinme that the NQE1005
will be in “sleep” node will be at |east one second, this wll
guarantee that any given frequency wll not be used again for a
m ni nrum of 25 seconds.

The NQE1005 is the conpanion to the NQEL1002 Receiver from
Wrld Wrel ess Conmuni cations. This receiver fast scans al
twenty five channels listed in the hopping table. If, valid data
is detected fromone of the Transmtters it stays on that channel
| ong enough to accept an entire packet of data. The on board
processor then passes the data out to a data collection system
and continues to scan for the next transmtter. After each
transm ssion the transmtters advances to the next frequency in
t he hoppi ng table. Wen the input count is reached a new packet
is sent. This conpletes the cycle.

Encl osed below is a system di agram show ng how t he NQE1005
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W ll be used in the conplete Wrld Wrel ess system

A \/

\/ \/ \/
Group
of Data Collection Radio/Router
NEQ21005 l\ll?(gfellsgrz > Logic and Control > or
Transmitters Board Two Way Pager
A
RS232
Meters RS485
or other
devices or
- other
“| Data Collection
Interfaces

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. 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 al |l 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 tine 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
under the provisions of part 18 of this chapter. Many of
t hese Governnent systens are airborne radiolocation
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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 nmay 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 within the band 450 kHz to 30 MHz
shal |l not exceed 250 mcrovolts. Conpliance with the provision
shal | be based on the neasurenment of the radio frequency voltage
bet ween each power |ine and ground at the power term nals.

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

em ssions exceed the limts in paragraph (a) of this section when
measured using instrunentation 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 nrum 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:

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

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

(3) Carrier current systens operating below 30 Mz 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 Wanshi p open
area test site #2, |located 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/SI'T).

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, 1998.

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 Supply: 3.6 VDC (Lithium battery)
AC Mai ns Frequency: N A

4.2 Operating Modes:

Each node of operation was exercised to produce worst case
em ssions. The worst case em ssions were with the NQEL005
running in the foll ow ng node. The NQE1005 was placed in the
transmt node with the sane type of nodul ation that would
normal |y be used during nornmal operation.

The NQE1005 operates on 3.6 VDC supplied via Lithium

batteries; therefore, Iine conducted em ssion testing is not
required.

4.3 Configuration & Peripherals:

The NQE1005 was placed on the table in the transmt node
with the sane type of nodul ation that would nornmally be used
during normal operation.
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SECTION 5.  SUMVARY OF TEST RESULTS:

5.1 FCC PART 15.247, Subpart C

In the configuration tested,
requi renents of the specification.

5.1.1 Summary of Tests:
Secti on Test Perfornmed Frequency Resul t
Range
(MHz)

15. 247 Hoppi ng Channel 902 to 928 Conmpl i ed

(a) (1) Carrier Frequencies

15.247 Em ssi on Bandw dth 902 to 928 Conpl i ed

(a) (1) (i)

15. 247 Peak Qut put Power 902 to 928 Conmpl i ed

(b)(2)

15. 247 (O Ant enna Conduct ed 30 to 10, 000 Conpl i ed
Spurious Em ssions

15. 247 (O Radi at ed Spuri ous 30 to 10, 000 Conpl i ed
Em ssi ons

15. 207 Li ne Conduct ed 0.45 to 30 Not
Em ssi ons Appl i cabl e
(Hot Lead to Ground)

15. 207 Li ne Conduct ed 0.45 to 30 Not
Em ssi ons Appl i cabl e
(Neutral Lead to
G ound)

5.2 Result

the EUT conplied with the
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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 1 of this
report.

6.2 Test Results

6.2.1 § 15.247 (a) (1)
Denonstration of Conpliance:

See Exhibit 12.

6.3.2 § 15.247 (a) (1) (i)
Denonstration of Conpliance:

The NQE1005 uses the 902 MHz to 928 MHz band, which is
divided into 25 channels, separated by 400 kHz.

The NQEL1005 renains in “sleep” node until it accumul ates a
prepr ogranmed nunber of pulses (1 to 10,000 set during
installation). Once the preprogramed nunber of pul ses has been
accunmul ated the NQE1005 transmits its data, the duration of this
transm ssion was neasured to be 37.6 nsec (see plot in Appendi x
2). After this packet of data has been transmtted, the
transmtter will return to “sleep” node to collect another packet
of data.

The above process will then be repeated (at the next
frequency in the hop chart, see Exhibit 12) once the next data
packet has been collected. Al 25 transmt frequencies will be
used before any given frequency is repeated. The anmount of tinme
that the NQE1005 wll be in “sleep” node will be a m nimum of one
second, this guarantees that any given frequency wll not be used
again for a m ni num of 25 seconds.

Therefore, the total average tinme of occupancy on any
frequency within a 10 second period is 37.6 nsec. Since this is
| ess than the 0.4 seconds allowed by the rules, the NQELO05
conplies with this requirenent.
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Measur enent Data Em ssi on Bandw dt h:

A diagram of the test configuration is enclosed |ist of the
test equi pnent used is enclosed in Appendix 1.

Frequency Measured Em ssion
( MHz) Bandw dt h
(kHz)
905. 8 283.0
917.0 251.0
924. 2 259.0

RESULT

In the configuration tested, the EUT conplied with the
requi renents of the specification.

6.2.3 § 15.247 (b) (2) Peak Cutput Power:

Measur enment Dat a:

The maxi num peak out put power neasured for this device was
8lL.3 mlliwatt or 19.1 dBm (see plots in Appendix 2). Shown
bel ow i s the neasured peak output power.

A diagram of the test configuration is enclosed |ist of the
test equi pnent used is enclosed in Appendix 1.

Frequency Measur ed Qut put Power Measur ed Qut put
(MHz) (dBm Power
(MIlliwatt)
905. 8 18. 4 69. 2
917.0 18.9 77.6
924. 2 19.1 81.3
RESULT

In the configuration tested, the EUT conplied with the
requi renents of the specification.
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6.2.4 § 15.247 (b) (3) Directional gain of antenna:
Measur enent Dat a:

The maxi num directional gain of the systemis less than 6
dBi; therefore, the maxi mum output power is not required to be
reduced fromthe val ue neasured.

RESULT

In the configuration tested, the EUT conplied with the
requi renents of the specification.

6.2.5 § 15.247 (c) Spurious Em ssions:
Measur enent Data Antenna Conducted Em ssions:

The frequency range from 30 MHz to the tenth harnonic of the
hi ghest fundanental frequency was investigated to neasure any
antenna conducted em ssions. Shown in Appendix 2 are plots of
t he upper and | ower band edges with the NQELOO5 tuned to the
upper and | ower channels respectively. These denonstrate
conpliance with the provisions of this section.

A diagram of the test configuration is enclosed |ist of the
test equi pnent used is enclosed in Appendix 1.
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The em ssions nmust be attenuated 20 dB bel ow t he hi ghest
power |evel neasured; therefore, the criteriais 18.4 — 20.0 =
-1.6 dBm

Transmtting at 905.8 MHz
Frequency Frequency Corrected Criteria
Range MHz Level dBm
MHz dBm
30 - 200 144. 6 -61.3 -1.6
200 - 901.9 881.5 -46. 7 -1.6
928.1 - 1000 929.5 -49.1 -1.6
1000 - 2000 1811.8 -35.7 -1.6
2000 - 3000 2717.6 -47.1 -1.6
3000 - 4000 3623. 4 -49.2 -1.6
4000 - 5000 4529.0 -49.2 -1.6
5000 - 6000 5434.9 -47.2 -1.6
6000 - 7000 6340. 7 -41. 3 -1.6
7000 - 8000 7246.5 -42.3 -1.6
8000 - 9000 8152.1 -42.2 -1.6
9000 - 10000 9058. 0 -43.5 -1.6
* Noil se Fl oor

The em ssions nmust be attenuated 20 dB bel ow t he hi ghest

power |evel neasured; therefore, the criteriais 18.9 — 20.0 =
-1.1 dBm
Transmtting at 917.0 MHz
Frequency Frequency Corrected Criteria
Range MHz Level dBm
MHz dBm
30 -200 90.9 -54. 4 -1.1
200 - 901.9 890. 7 -44.1 -1.1
928.1 - 1000 939.5 -45.8 -1.1
1000 - 2000 1834.1 -34.9 -1.1
2000 - 3000 2751.1 -45.6 -1.1
3000 - 4000 3668. 0 -46. 7 -1.1
4000 - 5000 4584. 8 -45.5 -1.1
5000 - 6000 5501. 9 -45.1 -1.1
6000 - 7000 6418. 9 -40.6 -1.1
7000 - 8000 7336.0 -41.5 -1.1
8000 - 9000 8253.0 -41.7 -1.1
9000 - 10000 9170.0 -41.8 -1.1
* 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 19.1 — 20.0 =
-0.9 dBm

Transmtting at 924.2 MHz

Frequency Frequency Corrected Criteria

Range MHz Level dBm
MHz dBm
30 -200 157.5 -44.3 -0.9
200 - 901.9 901.1 -40.1 -0.9
928.1 - 1000 949.0 -42.6 -0.9
1000 - 2000 1848. 3 -34.5 -0.9
2000 - 3000 2772.6 -44.3 -0.9
3000 - 4000 3696. 8 -47.5 -0.9
4000 - 5000 4621.0 -45.9 -0.9
5000 - 6000 5545, 2 -46. 7 -0.9
6000 - 7000 6469. 5 -41. 2 -0.9
7000 - 8000 7393.7 -42. 4 -0.9
8000 - 9000 8317.9 -41.6 -0.9
9000 - 10000 9242.0 -42.1 -0.9
* Noil se Fl oor
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Measur ement Dat a Radi at ed Eni ssions Restricted Bands § 15. 205:

The frequency range from30 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 |ist of the
test equi pnent used is enclosed in Appendix 1.

Hori zontal Polarity

Transmtting at 905.8 MHz

Detector | Recejver | Correction| Corrected
Fr equency Readi ng Fact or Readi ng Limit
N dBnV dB dBnV/ m dBnV/ m
2717. 4 Peak 19.6 32.6 52.2 74.0
2716.5 Aver age 10.5 32.6 43.1 54.0
3623.1 Peak 6.8 35.2 42.0 74.0
3622.0 Aver age -1.3 35.2 33.9 54.0
4529.0 Peak 7.0 35.7 42. 7 74.0
4529.0 Aver age -1.4 35.7 34.3 54.0
5434. 3 Peak 8.1 38.5 46. 6 74.0
5434. 3 Aver age -0.9 38.5 37.6 54.0
8152. 2 Peak 8.1 42.0 50.1 74.0
8152. 2 Aver age -1.6 42.0 40. 4 54.0
9058. 0 Peak 8.8 42. 6 51. 4 74.0
9058. 0 Aver age -2.7 42. 6 39.9 54.0
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Transmtting at 917.0 MHz

Det ect or

Recei ver Correction | Corrected
Fr equency Readi ng Fact or Readi ng Limit
N dBnV dB dBnV/ m dBnV/ m
2751.0 Peak 15.2 32.8 48. 0 74.0
2751.0 Aver age 5.5 32.8 38.3 54.0
3668. 0 Peak -1.0 35.5 34.5 74.0
3668. 0 Aver age -3.2 35.5 32.3 54.0
4585. 0 Peak 13.2 36.0 49. 2 74.0
4585. 0 Aver age 9.4 36.0 45. 4 54.0
7336.0 Peak 6.5 40. 4 46. 9 74.0
7336. 0 Aver age -1.4 40. 4 39.0 54.0
8253.0 Peak -0.5 42. 1 41. 6 74.0
8253.0 Aver age -3.6 42. 1 38.5 54.0
9170.0 Peak -1.2 42.8 41. 6 74.0
9170.0 Aver age -3.7 42.8 39.1 54.0
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Transmtting at 924.2 MHz

Detector | Recejver | Correction| Corrected
Frequency Readi ng Fact or Readi ng Li mit
N dBnV dB dBnV/ m dBnV/ m
2772. 7 Peak 21. 7 32.8 54.5 74.0
2772. 7 Aver age 10.9 32.8 43.7 54.0
3696. 8 Peak 12.9 35.5 48. 4 74.0
3696. 8 Aver age 2.8 35.5 38. 3 54.0
4621.0 Peak 12.2 36.1 48. 3 74.0
4621.0 Aver age 2.6 36.1 38.7 54.0
7393. 6 Peak 8.5 40. 6 49. 1 74.0
7393. 6 Aver age -1.2 40. 6 39.4 54.0
8317.8 Peak 8.0 42. 2 50. 2 74.0
8317.8 Aver age -1.9 42. 2 40. 3 54.0
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Verti cal

Pol arity
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Transmtting at 905.8 MHz

Det ect or

Recei ver Correction | Corrected
Fr equency Readi ng Fact or Readi ng Limit
M dBnV dB dBnV/ m dBnV/ m
2717. 4 Peak 17.0 32.6 49. 6 74.0
2716.5 Aver age 9.6 32.6 42.2 54.0
3623.1 Peak 13.3 35.2 48. 5 74.0
3622.0 Aver age 4.2 35.2 39.4 54.0
4529.0 Peak 18.8 35.7 54.5 74.0
4529.0 Aver age 8.2 35.7 43.9 54.0
5434. 3 Peak 16. 7 38.5 55.2 74.0
5434. 3 Aver age 5.2 38.5 43. 7 54.0
8152. 2 Peak 9.9 42.0 51.9 74.0
8152. 2 Aver age 1.1 42.0 43.1 54.0
9058. 0 Peak 9.0 42. 6 51.6 74.0
9058. 0 Aver age 0.5 42. 6 43. 1 54.0
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Transmtting at 917.0 MHz

Det ect or

Recei ver Correction | Corrected
Fr equency Readi ng Fact or Readi ng Limit
M dBnV dB dBnV/ m dBnV/ m
2751.0 Peak 18.9 32.8 51.7 74.0
2751.0 Aver age 7.8 32.8 40. 6 54.0
3668.0 Peak -1.5 35.5 34.0 74.0
3668. 0 Aver age -3.2 35.5 32.3 54.0
4585. 0 Peak 14.9 36.0 50.9 74.0
4585. 0 Aver age 5.6 36.0 41. 6 54.0
7336.0 Peak 9.2 40. 4 49. 6 74.0
7336. 0 Aver age 0.6 40. 4 41.0 54.0
8253.0 Peak -0.4 42. 1 41. 7 74.0
8253.0 Aver age -3.6 42. 1 38.5 54.0
9170.0 Peak -1.6 42.8 41. 2 74.0
9170.0 Aver age -3.7 42.8 39.1 54.0
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Transmtting at 924.2 MHz

Detector | Recejver | Correction| Corrected
Fr equency Readi ng Fact or Readi ng Limit
M dBnV dB dBnV/ m dBnV/ m
2772. 7 Peak 23.5 32.8 56. 3 74.0
2772. 7 Aver age 12.9 32.8 45.7 54.0
3696. 8 Peak 13.3 35.5 48. 8 74.0
3696. 8 Aver age 3.8 35.5 39.3 54.0
4621.0 Peak 13.8 36.1 49.9 74.0
4621.0 Aver age 3.6 36.1 39.7 54.0
7393.6 Peak 9.0 40. 6 49.6 74.0
7393.6 Aver age -1.2 40. 6 39.4 54.0
8317.8 Peak 10.0 42. 2 52.2 74.0
8317.8 Aver age -1.9 42. 2 40. 3 54.0

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 Amnplitude (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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APPENDI X 1 TEST PROCEDURES AND TEST EQUI PMENT

Radi ated I nterference Em ssions:

The radi ated em ssion fromthe transmtter was neasured
usi ng a spectrum anal yzer with a quasi -peak adapter for peak,
quasi - peak and average readings. A preanplifier with a fixed
gain of 30 dB was used to increase the sensitivity of the
measuring instrunentation

A biconilog antenna was used to neasure the frequency range
of 30 to 1000 WHz and a Doubl e Ri 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 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
mani pul ated manual ly by a technician to obtain worst case
radi ated em ssions. The transmtter was rotated 360 degrees, and
t he antenna height was varied from1 to 4 neters to find the
maxi mum r adi ated em ssion. Wiere there were multiple interface
ports all of the sane 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 transmtter. For equi pnent
normal Iy placed on floors, the equi pnent shall be placed directly
on the turntable.

Type of Equi pnent Manuf act ur er Model Seria
Nunber Nunber
Wanshi p Open Area CCL N A N A
Test Site #2
Test Software CCL Radi at ed Re%!i;on
Em ssi ons :
Spectrum Anal yzer Hew ett Packard 8566B 2332A02726
Quasi - Peak Det ect or Hewl ett Packard 8565A 2043A00287
Bi coni | og Ant enna EMCO 3142 9601- 1008
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Type of Equi pnent Manuf act ur er Model Seri al
Nunber Nunber
Doubl e Ri dged CGui de EMCO 3115 2129
Ant enna
3 Meter Radi ated CCL Cable K N A

Em ssi ons Cabl e
Wanship Site #2

10 Meter Radi ated CCL Cable L N A
Em ssi ons Cabl e
Wanship Site #2

Pre- Anplifier Hewl ett Packard 8449B 3008A00990
Pr e/ Power - Amplifier Hew ett Packard 8447F 3113A05161
6 dB Attenuator Hewl 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.

Radiated Emissions T est

EMCGC Chamber

Printer || Computer
Antenna
EUT
6dB Pre Spectrum
Attunuator Amp Analyzer

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

Peak Detection (30 — 1000 MHz)

RBW = 100 kHz
VBW = 300 kHz

Peak Detection (1 - 10 GHz)

RBW= 1 MHz
VBW = 3 MHz

Average Detection (1 - 10 GHz)

RBW= 1 MLz

VBW= 1 Hz

FCC Sections 15.247 Peak Transnit Power, Em ssion Bandw dth and

Spurious Em ssions (antenna conduct ed)

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 = 100 kHz
VBW = 300 kHz

Em ssi on Bandw dt h

RBW = 10 kHz
VBW = 300 kHz

Spurious Em ssions (Antenna Conduct ed)
RBW = 100 kHz — 30 MHz to 1000 MHz
VBW = 300 kHz

RBW=1 Mz - 1 GHz to 10 Gz
VBW = 3 MHz
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APPENDI X 2. SPECTRUM ANALYZER PLOTS:

MKR A 37. 68 msec
hﬂ REF 38.82 dBm ATTEN 1@ dB

4. 18 dB
18 dB/
OFFSET
38. 0
<8 IMARKER A
37. 88 msec
4. 1@ dB

CENTER 924. 208 28@ MHz " SPAN @ H=z
RES BW 10@ kH=z VBW 388 kHz SWP 188 msec

Pl ot show ng duration of pulse
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MKR A 283 kHz
/¢7 REF 38.02 dBm ATTEN 18 dB —0. 32 dB

1@ dB/

OFFSET [\ A\

JAVINA
dB MARKER A N
283| kH= v Y V\“
-0. Bo dB ‘,\/\ﬂ/

NTAK

CENTER ©9085. 88 MH=z SPAN 1. 0@ MH=z
RES BW 18 kH=z= VBW 38 kH=z SWP 30. 2 msec

Cccupi ed Bandw dth (Low end of band)
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MKR A 251 kH=z

ha REF 38.08 dBm ATTEN 18 dB —-8. 18 dB

1@ dB/

OFFSET A /\

30. 0 \

a8 MARKER A ,l/ ,\/ "\A
251 | kHz (J‘/'” AY ”\»\’

-0. 1o dB A N

_ A " BV

CENTER 817.88 MH=z=

SPAN 1.8 MH=z
RES BW 18 kH=z VBW 38 kH=z

SWP 38. 8 msac

Cccupi ed Bandw dth (M ddl e of band)
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MKR A 258 kH=z=

hﬂ REF 38. 8 dBm ATTEN 18 dB 8. 49 dB
1@ dB/
OFFSET
) L/
dB MARKER A n \.\
259 kH= t‘/T
8. 42 dB ,JJ .
W\/\/Wwv Ty
L bWy WV\"'\‘-/\J\T!\;,
N W
CENTER 824. 28 MH=z= SPAN 1. 88 MH=
RES BW 18 kH= VBW 38 kH=z SWP 30. 8 msec

Cccupi ed Bandw dth (H gh end of band)
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MKR 80S. 888 MH=z

/¢7 REF 30. @ dBm ATTEN 10 dB 18. 48 dBm
18 dB/
OFFSET /V\

30. 0 //

dB MARKER

9P5,| 8832 |[MH= //
18 4@ diBm /
N // \\ .

CENTER S805. 80 MH=z
RES BW 188 kH=z

VBW 388 kH=z

SPAN 5. 88 MH=z=
SWP 208. 8 msec

Qut put Power (Low end of band)
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MKR 816. 865 MH=z

f¢7 REF 30. @ dBm ATTEN 12 dB 18. 88 dBm
18 dB/
OFFSET /
30. 0 //
dB MARKER
916, 965 |MH= /
18,90 dBm /| \
/
= o =
L~
/ \
',,»"’jl A

CENTER 817.88 MH=z

RES BW 188 kH=z=

Qut put Power

VBW 388 kHz

SPAN 5. 88 MH=z=
SWP 28. 38 msec

(M ddl e of band)
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MKR 824. 178 MH=z

ha REF 38. 83 dBm ATTEN 12 dB 18. 12 dBm
12 dB/
OFFSET /\
30.0 /
dB MARKER
824 178 |MH= /
19/ 12 diBm /] \
//// h
: P \& :
JJ/////, ‘\\\\\x\k
_,.r"/-r ™
CENTER 824. 20 MH= SPAN 5.8 MH=z=
RES BW 1880 kH= VBW 3090 kH= SWP 20. 8 msac

Qut put Power

(Hi gh end of band)
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MKR 882.283 8@ MH=z

ha REF 30. @ dBm ATTEN 12 dB —45. 20 dBm
18 dB/
OFFSET

30. @

dB MARKER

982,883 |8 MH=
—45] 28 dBm

CENTER 902. 208 MH=z= SPAN 588 kH=z
RES BW 1928 kH=z= VBW 388 kH=z SWP 28. 8 msec

Conduct ed Spurious Em ssions (Low end of band)
Transmtting at 905.8 M
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MKR 828.0208 8 MH=z

f¢7 REF 30. 8 dBm ATTEN 18 dB —-41. 50 dBm
18 dB/
OFFSET

30. 0

dB MARKER

828, BB | MH=z=z
—414 58 giBm

CENTER S28. 888 MH=z SPAN 5S©08 kHz
RES BW 180 kHz VBW 3808 kH=z SWP 20. 8 msec

Conduct ed Spurious Em ssions (H gh end of band)
Transmtting at 924.2 M&



