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SECTI ON 1. Measur enent Requi renents

1.1 I ntroduction

The following data is submtted for Type Acceptance of a
cel lul ar nodem for Uni den Engi neering Services, in accordance
with Part 2, Subpart J and Part 22, Subpart H of FCC Rul es and
Regul ati ons.

1.2 Measurenents Required for Type Acceptance

§ 2.983 (e) Measurenent Data

The neasurenent data that is required by § 2.985 through
§ 2.997 is included in Section 2 of this report. The data was
measured in accordance with the procedures set out in § 2.999.

§ 2.985 § 22.913 RF Power CQutput

A nobile station transmtter nust be capabl e of reducing
power in steps of 4 dB on conmmand froma |land station. Each
power |evel nmust be maintained within the range of +2 dB and
-4 dB of its nom nal |evel

Due to wi de frequency range which the nodem may oper at e,
measurenents were performed on a channel near the bottom on a
channel near the mddle and on a channel near the top of the
spect rum
Resul t:

The results of the RF output power testing are shown in
section 2.1 and the test procedures are described in Appendi x 1.

§ 2.987 § 22.915 Modul ati on Characteristics

The Data 2000 does not provide a voice transmssion, it only
provi des data transm ssion; therefore, the requirenents of this
section do not apply.

Resul t:

The results of the nodul ation deviation testing are shown in
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section 2.2 and the test procedures are described in Appendi x 1.

§ 2.989 COccupi ed Bandw dt h

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 followi ng conditions as applicable:

(c) Radiotel ephone transmtters equipped with a device to limt
nmodul ati on or peak envel ope power shall be nodul ated as foll ows.
For single sideband and i ndependent sideband transmtters, the

i nput | evel of the nodul ation signal shall be 10 dB greater than
that necessary to produce rated peak envel ope power.

(1) O her than sideband or independent sideband transmtters —
when nodul ated by a 2500 Hz tone at an input |evel 16 dB greater
than that necessary to produce 50 percent nodul ation. The input
| evel shall be established at the frequency of maxi mum response
of the audio nodul ation circuit.

Resul t:

The results of the occupied bandw dth testing are shown in
Section 2.3 and the test procedures are described in Appendi x 1.

§ 2.991 § 22.917 (d) § 22.917 (e) Spurious Enissions at Antenna
Term nal s

§ 22.917 (d) For F1D em ssions, the nean power of em ssion nust
be attenuated bel ow t he mean power of the unnodul ated carrier (p)
as follows:

(1) On any frequency renoved fromthe carrier frequency by nore
than 20 kHz but not nore than 45 kHz: at |east 26 dB.

(2) On any frequency renoved fromthe carrier frequency by nore
than 45 kHz but not nore than 90 kHz: at |east 45 dB.

(3) On any frequency renoved fromthe carrier frequency by nore
than 90 kHz, up to the first nmultiple of the carrier
frequency: at least 60 dB or 43+10log P dB, whichever is the
| esser attenuation.

§ 22.917 (e) Qut of band em ssion

The mean power of em ssion nust be attenuated bel ow t he nean
power of the unnodul ated carrier (P) on any frequency tw ce or
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nmore than tw ce the fundanental frequency by: at |east 43+10log P
dB

Due to the relatively wide range over which the output power
can be varied, neasurenents were conducted at three different
power levels (0 or 28 dBm 4 or 20 dBm and 10 or 8 dBm

Resul t:

The frequency range from30 MHz to the first multiple of the
carrier frequency was investigated to neasure any antenna-
conducted em ssi ons.

Shown in Tables 2 through 10 (Section 2.3) are the em ssion
levels from30 MHz to 90 kHz bel ow the carrier frequency and from
90 kHz above the carrier frequency to the first nmultiple of the
carrier frequency. Shown in Plots 1 through 3 are the
em ssi ons/ occupi ed bandwi dth from 90 kHz bel ow the carrier
frequency to 90 kHz above the carrier frequency. These plots
show the Data 2000 tuned to the | ower channel, the results with
the Data 2000 tuned to the upper channel were the sane.

§22.917 (f) Conducted Spurious Em ssions (Mbile em ssion in
base frequency range)

The nmean power of em ssions appearing in the base station
frequency range fromcellular nobile transmtters operated nust
be attenuated to a | evel not to exceed —80 dBmat the transmt
ant enna connect or.

Resul t:

The frequency range from 869.04 MHz to 893.97 MLz was
i nvestigated to neasure any antenna-conducted em ssions within
t he base frequency range.

Shown in Table 1 (Section 2.3) are the em ssion |levels from
869.04 MHz to 893.97 Miz.

§ 2.993 (§ 22.917) Field Strength of Spurious Radiation

Field strength neasurenents of radiated spurious em ssions
that nay be radiated directly fromthe cabinet, control circuits,
power |eads, or internmediate circuit elenents nust not exceed
43 + 10l og (nmean out put power in watts) bel ow t he unnodul at ed
carrier.

The reference | evel for spurious radiation was taken at an
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i deal dipole excited by the rated output power according to the
foll owi ng rel ati onshi p:

(49.2)(PY)
R

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 di stance in Meters

At a maxi mum power of 0.617 Watts

\/(49.2)(0.617)

E = = 18 Volts/ Meter = 1253 dB
3 mv/'m

Par agraph 22.917 requires that spurious radi ated em ssion be
attenuated at |least 43 + 10 | og (nmean out put power in watts)
bel ow t he unnodul ated carrier. In this case, the rated power of
0.617 watts requires a mninumattenuation of 43 + 10 log 0.617 =
40.9 dB below the reference | evel of 125.3 dByw/ m cal cul at ed

above; therefore, the criteria is 84.4 dbmv/ m (125.3 - 40.9).
Resul t:
The results of the radi ated spurious em ssions testing are

shown in section 2.4 and the test procedures are described in
Appendi x 1.

§ 2.995 (§ 22.355) Frequency Stability

The carrier frequency of the transmtter shall be maintained
wthin 2.5 Parts Per MIlion (PPM fromthe assigned frequency
over the anbient tenperature range of -30° Cto +60° C, and over
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the supply voltage range of +10 % fromthe nom nal val ue at
+20° C.
Resul t:

The results of the frequency stability testing are shown in
section 2.5 and the test procedures are described in Appendi x 1.
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SECTI ON 2.

Measur enent Dat a

2.1 RF Power CQut put

TEST REPORT: 73-6494
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Channel # 990 (824.03 Miz)

Power Nomi nal ERP | Nom nal ERP | Measured ERP | Difference

Level (dBW (dBm (dBm (dB)
0 -2 28.0 27. 2 -0.8
1 -2 28.0 27. 2 -0.8
2 -2 28.0 27. 2 -0.8
3 -6 24.0 24.0 0.0
4 -10 20.0 20. 1 0.1
5 -14 16.0 16. 7 0.7
6 -18 12.0 13.2 1.2
7 -22 8.0 8.1 0.1
8 -22 8.0 8.1 0.1
9 -22 8.0 8.0 0.0
10 -22 8.0 8.0 0.0
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Channel # 383 (836.49 MHz)

Power Nomi nal ERP | Nom nal ERP | Measured ERP | Difference

Level (dBW (dBm (dBm (dB)
0 -2 28.0 27.9 -0.1
1 -2 28.0 27.9 -0.1
2 -2 28.0 27.9 -0.1
3 -6 24. 0 23. 6 -0.4
4 -10 20.0 19.7 -0.3
5 -14 16.0 16. 3 0.3
6 -18 12.0 12. 7 0.7
7 -22 8.0 7.6 -0.4
8 -22 8.0 7.6 -0.4
9 -22 8.0 7.6 -0.4
10 -22 8.0 7.6 -0.4




COMVUNI CATI ON CERTI FI CATI ON LABORATORY TEST REPORT: 73-6494

FCC I D:. AMAUH302

Channel # 799 (848.97 VHz)
Power Nom nal ERP | Nonminal ERP | Measured ERP | Difference
Level (dBW (dBm (dBm (dB)
0 -2 28.0 27. 4 -0.6
1 -2 28.0 27. 4 -0.6
2 -2 28.0 27.3 -0.7
3 -6 24.0 23. 3 -0.7
4 -10 20.0 19.5 -0.5
5 -14 16.0 16.0 0.0
6 -18 12.0 12. 6 0.6
7 -22 8.0 7.0 -1.0
8 -22 8.0 7.0 -1.0
9 -22 8.0 7.0 -1.0
10 -22 8.0 7.0 -1.0
2.2 Modul ation Characteristics
Power Level Si gnal Devi ation + (kHz)

0 1/0 bit pattern + 525 - 573

3 1/0 bit pattern + 4.77 - 5.72

7 1/0 bit pattern + 4.77 - 5.47

0 GQVBK Modul ati on + 6.13 - 6.13

3 GQvBK Modul ati on + 6.14 - 6.25

7 GQvBK Modul ati on + 5.80 - 5.83
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2.3 Conducted Spurious Enissions / Occupi ed Bandwi dth

The worst case em ssions were with the Mf¢ transmtting
wi deband data. The data bel ow represents the worst case
configuration.

Table 1

Transm tting on Channel 990 (824.03 MHz)
Power Level O

Frequency Range Frequency Corrected Criteria
MHz MHz Level dBm
dBm
869. 04 — 893. 97 885. 6 -84.6 -80.0

Note: There were no em SSions

7.

etected at power levels 3 and

Table 2

The em ssions nust be attenuated 43 + 10 log P dB where P =
Mean power of the unnodul ated carrier. The maxi mum power of the
unnmodul ated carrier was nmeasured to 525 nW (27.2 dBn), therefore,
the em ssions nust be attenuated 43 + 10 log (0.525) = 40.2 dB.
The criteria is 27.2 dBm - 40.2 dB = -13.0 dBm

Transm tting on Channel 990 (824.03 MHz)
Power Level O
Frequency Frequency Corrected Criteria
Range MHz Level dBm
MHz dBm
30 - 200 180.0 -66. 6 -13.0
200 — 824.985 644.0 -52.2 -13.0
825. 075 - 1000 914.0 -63.3 -13.0
1000 - 1500 1004.0 -64.2 -13.0
1500 - 2000 1648.0 -42. 4 -13.0
2000 - 3000 2472.0 -42.9 -13.0
3000 - 4000 3296.0 -53.5 -13.0
4000 - 4500 4120.0 -74.9 -13.0
4500 - 5000 4944. 0 -71.0 -13.0
5000 - 6000 5768.1 -65.9 -13.0
6000 - 7000 6592. 0 -74.9 * -13.0
7000 - 8000 7416.0 -70.1 * -13.0
8000 - 9000 8240.1 -73.1 % -13.0
* Noil se Fl oor

RBW = 30 kHz VBW = 100 kHz
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Tabl e 3

The em ssions nust be attenuated 43 + 10 log P dB where P =
Mean power of the unnodul ated carrier. The maxi num power of the
unnmodul ated carrier was neasured to 102 nW (20.1 dBn), therefore,
the em ssions nust be attenuated 43 + 10 log (0.102) = 33.1 dB.
The criteria is 20.1 dBm - 33.1 dB = -13.0 dBm

Transm tting on Channel 990 (824.03 MHz)
Power Level 4
Frequency Frequency Corrected Criteria
Range MHz Level dBm
MHz dBm
30 - 200 132. 3 -68.5 -13.0
200 — 824.985 810.0 -72.3 -13.0
825. 075 - 1000 838.0 -59.1 -13.0
1000 - 1500 1170.8 -70.5 -13.0
1500 - 2000 1648.0 -75.4 -13.0
2000 - 3000 2472.0 -69.0 -13.0
3000 - 4000 3296.0 -68.3 -13.0
4000 - 4500 4120.0 -79.5 * -13.0
4500 - 5000 4944. 0 -79.0 * -13.0
5000 - 6000 5768.1 -76.1 * -13.0
6000 - 7000 6592. 0 -74.9 * -13.0
7000 - 8000 7416.0 -70.1 * -13.0
8000 - 9000 8240.1 -73.1 % -13.0
* Noil se Fl oor

RBW = 30 kHz VBW = 100 kHz
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Tabl e 4

The em ssions nust be attenuated 43 + 10 log P dB where P =
Mean power of the unnodul ated carrier. The maxi num power of the

unnmodul ated carrier was neasured to 6.31 mMW (8.0 dBn), therefore,
the em ssions nust be attenuated 43 + 10 log (0.00631) = 21.0 dB.
The criteria is 8.0 dBm—- 21.0 dB = -13.0 dBm
Transm tting on Channel 990 (824.03 MHz)
Power Level 10
Frequency Frequency Corrected Criteria
Range MHz Level dBm
MHz dBm
30 - 200 141.2 -68.5 -13.0
200 — 824.985 810.0 -72.2 -13.0
825. 075 - 1000 838.0 -65.3 -13.0
1000 - 1500 1190. 2 -71.5 -13.0
1500 - 2000 1648.0 -76. 4 -13.0
2000 - 3000 2472.0 -71.8 -13.0
3000 - 4000 3296.0 -78.6 * -13.0
4000 - 4500 4120.0 -79.5 % -13.0
4500 - 5000 4944.0 -79.0 * -13.0
5000 - 6000 5768. 1 -76.1 * -13.0
6000 - 7000 6592. 0 -74.9 * -13.0
7000 - 8000 7416.0 -70.1 * -13.0
8000 - 9000 8240.1 -73.1 % -13.0
* Noil se Fl oor

RBW = 30 kHz VBW = 100 kHz
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COMVUNI CATI ON CERTI FI CATI ON LABORATORY

Tabl e 5

The em ssions nust be attenuated 43 + 10 log P dB where P =
Mean power of the unnodul ated carrier. The maxi num power of the
unnmodul ated carrier was neasured to 617 nW (27.9 dBn), therefore,
the em ssions nust be attenuated 43 + 10 log (0.617) = 40.9 dB.
The criteria is 27.9 dBm - 40.9 dB = -13.0 dBm

Transm tting on Channel 383 (824.98 MHz)
Power Level O
Frequency Frequency Corrected Criteria
Range MHz Level dBm
MHz dBm
30 - 200 180.0 -73.7 -13.0
200 — 834.945 810.0 -48. 7 -13.0
835. 035 - 1000 926.5 -62.6 -13.0
1000 - 1500 1016.5 -59.9 -13.0
1500 - 2000 1672.0 -39.1 -13.0
2000 - 3000 2509.5 -45.1 -13.0
3000 - 4000 3345.0 -61.3 -13.0
4000 - 4500 4182.5 -61.8 -13.0
4500 - 5500 5018. 9 -73.2 -13.0
5500 - 6000 5855.5 -64.3 -13.0
6000 - 7000 6691. 9 -73.5 -13.0
7000 - 8000 7528. 4 -58.2 -13.0
8000 - 9000 8364.9 -65.3 -13.0
* Noil se Fl oor

RBW = 30 kHz VBW = 100 kHz
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Tabl e 6

The em ssions nust be attenuated 43 + 10 log P dB where P =
Mean power of the unnodul ated carrier. The maxi num power of the
unnmodul ated carrier was nmeasured to 93.3 mMW (19.7 dBm,
therefore, the em ssions nust be attenuated 43 + 10 | og (0.0933)

= 32.7 dB. The criteriais 19.7 dBm- 32.7 dB = -13.0 dBm
Transm tting on Channel 383 (824.98 MHz)
Power Level 4
Frequency Frequency Corrected Criteria
Range MHz Level dBm
MHz dBm

30 - 200 180.0 -72.3 -13.0
200 — 834.945 656. 5 -57.0 -13.0
835. 035 - 1000 926.5 -62.1 -13.0
1000 - 1500 1016.5 -60. 2 -13.0
1500 - 2000 1672.0 -40.5 -13.0
2000 - 3000 2509.5 -52.2 -13.0
3000 - 4000 3345.0 -62.0 -13.0
4000 - 4500 4182.5 -58.7 -13.0
4500 - 5500 5018. 9 -74.9 -13.0
5500 - 6000 5855.5 -65.3 -13.0
6000 - 7000 6691. 9 -73. 7 -13.0
7000 - 8000 7528. 4 -62.5 -13.0
8000 - 9000 8364.9 -67.0 -13.0

* Noil se Fl oor

RBW = 30 kHz VBW = 100 kHz
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Table 7

The em ssions nust be attenuated 43 + 10 log P dB where P =
Mean power of the unnodul ated carrier. The maxi num power of the

unnmodul ated carrier was neasured to 5.75 mW (7.6 dBn), therefore,
the em ssions nust be attenuated 43 + 10 | og (0.00575) = 20.6 dB.
The criteriais 7.6 dBm—- 20.6 dB = -13.0 dBm
Transm tting on Channel 383 (824.98 MHz)
Power Level 10
Frequency Frequency Corrected Criteria
Range MHz Level dBm
MHz dBm
30 - 200 67.2 -69.3 -13.0
200 — 834.945 656.5 -63. 1 -13.0
835. 035 - 1000 926.5 -65.9 -13.0
1000 - 1500 1016.5 -65.1 -13.0
1500 - 2000 1672.0 -43.5 -13.0
2000 - 3000 2509.5 -61.8 -13.0
3000 - 4000 3345.0 -61.7 -13.0
4000 - 4500 4182.5 -60.7 -13.0
4500 - 5500 5018. 9 -75.5 -13.0
5500 - 6000 5855.5 -69.2 -13.0
6000 - 7000 6691. 9 -73.7 % -13.0
7000 - 8000 7528. 4 -74.6 * -13.0
8000 - 9000 8364.9 -72.7 % -13.0
* Noil se Fl oor

RBW = 30 kHz VBW = 100 kHz
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Tabl e 8

The em ssions nust be attenuated 43 + 10 log P dB where P =
Mean power of the unnodul ated carrier. The maxi num power of the
unnmodul ated carrier was neasured to 550 nW (27.4 dBn), therefore,
the em ssions nust be attenuated 43 + 10 log (0.550) = 40.4 dB.
The criteria is 27.4 dBm - 40.4 dB = -13.0 dBm

Transm tting on Channel 799 (848.97 MHz)
Power Level O
Frequency Frequency Corrected Criteria
Range MHz Level dBm
MHz dBm
30 - 200 67.2 -64.6 -13.0
200 — 844.935 758. 9 -51.0 -13.0
845. 025 - 1000 938.9 -60.1 -13.0
1000 - 1500 1028. 9 -62.3 -13.0
1500 - 2000 1697.9 -40. 8 -13.0
2000 - 3000 2546. 9 -45.7 -13.0
3000 - 4000 3395.9 -72.6 -13.0
4000 - 4500 4244.9 -72.8 -13.0
4500 - 5500 5093. 8 -78.0 -13.0
5500 - 6000 5942. 7 -55.8 -13.0
6000 - 7000 6791.7 -74.8 * -13.0
7000 - 8000 7640. 7 -74.7 * -13.0
8000 - 9000 8498. 8 -74.1 % -13.0
* Noil se Fl oor

RBW = 30 kHz VBW = 100 kHz
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Table 9

The em ssions nust be attenuated 43 + 10 log P dB where P =
Mean power of the unnodul ated carrier. The maxi num power of the
unnmodul ated carrier was neasured to 89.1 mW (19.5 dBm,
therefore, the em ssions nust be attenuated 43 + 10 | og (0.0891)

= 32.5 dB. The criteriais 19.5 dBm- 32.5 dB = -13.0 dBm
Transm tting on Channel 799 (848.97 MHz)
Power Level 4
Frequency Frequency Corrected Criteria
Range MHz Level dBm
MHz dBm

30 - 200 180.0 -70.8 -13.0
200 — 844.935 758. 9 -50.9 -13.0
845. 025 - 1000 938.9 -59.5 -13.0
1000 - 1500 1028. 9 -62.1 -13.0
1500 - 2000 1697.9 -41. 4 -13.0
2000 - 3000 2546. 9 -45.1 -13.0
3000 - 4000 3395.9 -78.7 * -13.0
4000 - 4500 4244. 9 -71.9 -13.0
4500 - 5500 5093. 8 -75.6 -13.0
5500 - 6000 5942. 7 -55.7 -13.0
6000 - 7000 6791.7 -74.8 * -13.0
7000 - 8000 7640. 7 -74.7 * -13.0
8000 - 9000 8498. 8 -74.1 % -13.0

* Noil se Fl oor

RBW = 30 kHz VBW = 100 kHz
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Tabl e 10

The em ssions nust be attenuated 43 + 10 log P dB where P =
Mean power of the unnodul ated carrier. The maxi num power of the

unnmodul ated carrier was nmeasured to 5.01 mW (7.0 dBn), therefore,
the em ssions nust be attenuated 43 + 10 | og (0.00501) = 20.0 dB.
The criteriais 7.0 dBm—- 20.0 dB = -13. 0 dBm
Transm tting on Channel 799 (848.97 MHz)
Power Level 10
Frequency Frequency Corrected Criteria
Range MHz Level dBm
MHz dBm
30 - 200 180.0 -76.2 -13.0
200 — 844.935 668. 9 -66.0 -13.0
845. 025 - 1000 938.9 -64.0 -13.0
1000 - 1500 1028. 9 -67.6 -13.0
1500 - 2000 1697.9 -45.3 -13.0
2000 - 3000 2546. 9 -53.0 -13.0
3000 - 4000 3395.9 -79.7 % -13.0
4000 - 4500 4244.9 -72.5 % -13.0
4500 - 5500 5093. 8 -78.0 * -13.0
5500 - 6000 5942. 7 -72.5 % -13.0
6000 - 7000 6791. 7 -74.8 * -13.0
7000 - 8000 7640. 7 -74.7 *% -13.0
8000 - 9000 8498. 8 -74.1 % -13.0
* Noil se Fl oor

RBW = 30 kHz VBW = 100 kHz
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MKR B836. 488 6 MH=z

hﬂ REF 38.8 dBm ATTEN 1@ dB 28. 18 dBm
18 dB/

OFFSET

31.@

dB

CENTER 836. 480 MH=z SPAN 280 kH=z
RES BW 388 H=z VBW 1 kH=z= SWP B6.88 sec

Pl ot 1 Unnodul ated Carri er
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MKR 836. 488 6 MH=z
ha REF 38.8@ dBm ATTEN 18 dB 28. 18 dBm

1@ dB/

OFFSET
31.0
dB

CENTER 836. 488 MH=z= SPAN 288 kH=z

RES BW 388 Hz CVBW 1 kHz SWP 6.088 sec

Plot 2 Carrier Mdulated with 1/0 bit Pattern
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MKR 836. 489 & MHz
f¢] REF 30.0 dBm ATTEN 12 dB 28. 18 dBm

18 dB/

OFFSET
31. 8
dB

CENTER 836. 498 MH=z= SPAN 288 kH=
RES BW 388 H=z= VBW 1 kH=z SWP 6.8 sec

Plot 3 Carrier Mdulated with GWBK Pattern
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2.4 Radi ated Spurious Eni ssions

Transm tting on Channel 990 (824.03 MHz)

Ant enna | Frequency Uncorr. Correction Field Criteria
Pol arity (MHz) Level Fact or Strength | (dBmW/ M
(dBmV) (dB) (dBmV/ m)

\Y 1648. 1 41.5 30.9 72.4 84. 4
\Y 2472. 1 27.6 33.9 61.5 84. 4
\Y 3296. 1 26.5 37.6 64. 1 84.4
\Y 4120. 2 10.8 * 41. 1 51.9 84.4
\Y 4944, 2 10.3 * 43.9 54. 2 84.4
\Y 5768. 2 10.9 * 47. 1 58.0 84.4
Vv 6592. 2 12.6 * 50.5 63. 1 84.4
\Y 7416. 3 13.0 * 54.8 67.8 84.4
\Y 8240. 3 13.0 * 58.1 71.1 84.4
H 1648. 1 36.4 30.9 67.3 84.4
H 2472. 1 23.8 33.9 57.7 84.4
H 3296. 1 24.7 37.6 62. 3 84.4
H 4120. 2 10.8 * 41. 1 51.9 84.4
H 4944, 2 10.3 * 43.9 54. 2 84.4
H 5768. 2 10.9 * 47. 1 58.0 84.4
H 6592. 2 12.6 * 50.5 63. 1 84.4
H 7416. 3 13.0 * 54.8 67.8 84.4
H 8240. 3 13.0 * 58.1 71.1 84.4

Note 1: * Noise Floor Measurenents

Note 2: All emissions from30 MHz to the first harnonic were

nmore than 20 dB below the limt.

Not e 3:

The radi ated em ssions were neasured at power
4 and 10.
transmtting on power

| evel s 0,
The worst case em ssions were with the phone
| evel O; therefore, this data was

used to determ ne conpliance.
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Transm tting on Channel 383 (836.49 MHz)

Not e 3:

The radi ated em ssions were neasured at power
4 and 10.
transmtting on power
used to determ ne conpliance.

Ant enna | Frequency Uncorr. Correction Field Criteria
Pol arity (MHz) Level Fact or Strength | (dBmW/ M
(dBmV) (dB) (dBmV/ m)

\Y 1673.0 35.3 30.9 66. 2 84.4
\Y 2509.5 30.9 34.0 64. 9 84.4
\Y 3345.9 24.3 37.7 62.0 84.4
\Y 4182.5 11.6 * 41. 2 52.8 84.4
\Y 5019.0 10.7 * 44. 1 54.8 84.4
\Y 5855. 4 13.7 * 47. 4 61.1 84.4
\Y 6692. 0 13.3 * 50.0 63. 3 84. 4
\Y 7528. 4 12.6 * 55.3 67.9 84.4
\Y 8364. 9 13.6 * 58.4 72.0 84.4
H 1673.0 33.2 30.9 64. 1 84.4
H 2509.5 30.5 34.0 64. 5 84.4
H 3345.9 20.2 37.7 57.9 84.4
H 4182.5 11.6 * 41. 2 52.8 84.4
H 5019.0 10.7 * 44. 1 54.8 84.4
H 5855. 4 13.7 * 47. 4 61.1 84.4
H 6692. 0 13.3 * 50.0 63. 3 84. 4
H 7528. 4 12.6 * 55.3 67.9 84.4
H 8364. 9 13.6 * 58.4 72.0 84.4

Note 1: * Noise Floor Measurenents

Note 2: All emissions from30 MHz to the first harnonic were

nmore than 20 dB below the limt.

| evel s 0,
The worst case em ssions were with the phone
| evel O; therefore, this data was
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Transm tting on Channel 799 (848.97 MHz)

Not e 3:

The radi ated em ssions were neasured at power
4 and 10.
transmtting on power
used to determ ne conpliance.

Ant enna | Frequency Uncorr. Correction Field Criteria
Pol arity (MHz) Level Fact or Strength | (dBmW/ M
(dBmV) (dB) (dBmV/ m)

\Y 1698. 0 33.4 31.2 64. 6 84.4
\Y 2546. 9 33.0 34.3 67.3 84.4
\Y 3395.9 17. 4 37.9 55.3 84.4
\Y 4244.9 10.4 * 41. 2 51.6 84.4
\% 5093. 9 9.9 * 44. 5 54. 4 84.4
\Y 5942. 8 12.1 * 47. 8 59.9 84.4
\Y 6791.7 12.5 * 51.5 64.0 84.4
Vv 7640. 7 12.9 * 55.9 68. 8 84. 4
\Y 8489. 7 12.5 * 58. 8 71.3 84.4
H 1698. 0 32.2 31.2 63. 4 84.4
H 2546. 9 31.9 34.3 66. 2 84.4
H 3395.9 15.8 37.9 53.7 84.4
H 4244.9 10.4 * 41. 2 51.6 84.4
H 5093. 9 9.9 * 44. 5 54. 4 84.4
H 5942. 8 12.1 * 47. 8 59.9 84.4
H 6791.7 12.5 * 51.5 64.0 84.4
H 7640. 7 12.9 * 55.9 68. 8 84. 4
H 8489. 7 12.5 * 58. 8 71.3 84.4

Note 1: * Noise Floor Measurenents

Note 2: All emissions from30 MHz to the first harnonic were

nmore than 20 dB below the limt.

| evel s 0,
The worst case em ssions were with the phone
| evel O; therefore, this data was
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Channel # 383 (836.49 MHz)
Anmbi ent Assi gned Measur ed Devi ati on Criteria
Tenper at ure Frequency Frequency (PPM (PPM
(° 0 MHz MHz
-30 836. 49 836. 49174 2.08 2.5
-20 836. 49 836. 49116 1.39 2.5
-10 836. 49 836. 49058 0. 69 2.5
0 836. 49 836. 49038 0. 45 2.5
10 836. 49 836. 48996 -0.05 2.5
20 836. 49 836. 48978 -0. 26 2.5
30 836. 49 836. 48964 -0.43 2.5
40 836. 49 836. 48960 -0.48 2.5
50 836. 49 836. 48946 -0.65 2.5
60 836. 49 836. 48926 -0.88 2.5
Vol t age Assi gned Measur ed Devi ati on Criteria
(AC) Frequency Frequency (PPM (PPM
(MHz) (MHz)
102.0 836. 49 836. 48980 -0.24
120.0 836. 49 836. 48978 -0. 26
138.0 836. 49 836. 48976 -0.29
Sanpl e Cal cul ation
Deviation (PAM) = FM=TE » 107
FM = Frequency Measured
TF = Intended Transmt Frequency
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Appendi x 1 - Test Equi pnent Used
Manuf act ur er
Type Model # Serial #
Spectrum Anal yzer HP 8566B 2033A05515
2038A02726
Quasi - Peak Adapt or HP 8565A 2043A00287
Bi coni cal Antenna EMCO 3108 2144
Log-Periodic Antenna | EMCO 3146 1213
Doubl e Ri dge Cui de EMCO 3115 2129
Ant enna
30 dB Attenuator HP 8498A 1801A05362
Modul ati on Meter HP 8901B 3019A02755
Rejection Filter M crowave Filter Co., Inc. 1190
6367
Tenper at ure Chanber Tenney Engi neering Inc. 11184-83
Tenney Jr.
Power Supply Lanbda El ectronics, Corp. B66989
LM EO- 14
Digital Volt Meter John Fluke Mg. Co., Inc. 59790493
87
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Appendi x 2 - Description of Test Methods

§ 2.985 (a) RF Power Qutput § 2.989 Cccupi ed Bandwi dth

The EUT was directly connected to the spectrum anal yzer via
t he antenna out put port as shown in the bl ock di agram bel ow. The
i nput port was termnated wwth a 50 w load. The peak transmt
power and em ssion were neasured as per sections 2.985, 2.989 and
2.991. The nmeasurenents were perfornmed on two channels, as per
47 CFR 15.31(m, one near the bottom 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

For em ssion not nore than 60 kHz renoved fromthe carrier
frequency.

RBW = 300 Hz
VBW = 1 kHz

For em ssion nore than 60 kHz renoved fromthe carrier
frequency.

RBW = 30 kHz
VBW = 100 kHz

Em ssi on Bandw dt h

RBW = 300 Hz
VBW = 1 kHz
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Test Configuration Block D agram

30 dB ’ SPECTRUM
EUT ——— ATTENUATOR ' ANALYZER

§ 2.987 Modul ati on Characteristics

The nodul ation characteristics were nmeasured using an HP
nodul ati on neter as shown in the diagrambelow. The EUT
transmts digital data over the cellular network; therefore, only
the 1/0 bit pattern was neasured.

I 30 dB MODULAT | ON
Ut ATTENUATOR METER

§ 2.991 Conducted Spurious Em ssions at the Antenna Term nal s

The spurious em ssion at the antenna term nals were neasured
as shown in the diagrambelow. The output of the transmtter was
filtered through a rejection filter into the spectrum anal yzer.
This filtering provided 32 dB of attenuation at the carrier
frequency and was necessary to increase the dynam c range of the
spectrum anal yzer. External attenuation was added as necessary
to prevent overloading the spectrum anal yzer. The carrier was
nmodul ated with the GvBK Modul ati on which was found to produce
wor st case em ssi ons.

Due to the relatively wide range over which the output power
can operate, neasurenments were conducted at three different power
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levels (0, 3 and 7). The em ssion spectrumwas exam ned up to
the tenth harnonic of the carrier. Any em ssion that was 20 dB
below the limt was not recorded.

Ant enna Conduct ed Spurious Em ssions

RBW = 100 kHz
VBW = 300 kHz

REJECT |ON SPECTRUM
EUT b o B or FILTER ANALYZER

§ 2.993 Field Strength of Spurious Radi ation

Field strength nmeasurenents of radiated spurious em ssion
was performed at CCL's anechoi ¢ chanber located in Salt Lake
Cty, Uah. The test configuration is shown on the follow ng

page.

The transmtter was placed on a rotatable wooden test table
one neter in height. The transmtter output was termnated with

a 50 Q load. The em ssion spectrumwas exam ned up to the tenth
harnmonic of the carrier. At each frequency, the transmtter was
rotated through 360° and the antenna was raised fromone to four
meters in order to record the maxi mum em ssions. Measurenents
were made in both the vertical and horizontal polarities of the
antenna. Em ssions that were nore than 20 dB below the limt
wer e not recorded.
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PRINTER

PLOTTER

COMPUTER

CUASEPEAK

SPECTRUN
ANALYZER

PRE-AMPLIFTER

Figure 1 Block D agram- Radi ated Em ssions Test Configuration
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§ 2.995 Frequency Stability

The EUT was pl aced inside of the tenperature chanber as
shown in the diagram below. The anbient tenperature of the
chanber was varied from-20° to 50° Cin 10° increnents. At each
tenperature range the EUT was allowed to stabilize at that
tenperature for 30 m nutes before the neasurenents were taken.

The supply vol tage was varied =10 percent at 20° and measurenents
were taken at each supply voltage |evel.

Due to relatively wi de range over which the EUT can operate,
measurenents were conducted at three different channels (one near
the bottom one near the m ddle and one near the top of the
spectrum.

TEMPERATURE CHAMBER

30 dB
ATTENUATOF

 —

EUT

SPECTRUM
ANALYZER

SJPPLY

bVM



