Test Case Spurious Emissions
Test Date 22" October 2001
Rule Parts 2.1051, 24.238(a)

Spurious Emissions (4GHz — 8GHz)
Channel 810, (1989.8MHz) — Maximum Power

AR

Marker 1 [T1] RBHW 1 MHz RF Att 0 dB
Ref Lvl -37.20 dBm VBHW 1 MHz
2.3 dBm 5.97194388 GHz SWT 23 ms Unit dBm
U2+t
-10
01 -13| dBm
-20
-30
-40
50 R pala L mﬂ.\p‘ TRERAREN Ty |
W-‘M "vl.'—-h VT ¥ ¥ Ao
-B0
-70
-80
-90
Start 4 GHz 400 MHz/ Stop B GHz
Title:
Nate: 22.0CT1.2001 11:09:12

Test Equipment Used:
1,3,5,6,8, 9,10
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Test Case : Spurious Emissions
Test Date : 22" October 2001

Rule Parts : 2.1051, 24.238(a)

Spurigus Emissions (8GHz — 12GHz)
Channel 810, (1989.8MHz) — Maximum Power

Marker 1 {71] RBW 1 MHz RF Att 0 d8
Ref Lvi -43.51 dBm YBH 1 MHz

3.2 dBm 10.60521042 GHz SKHT 23 ms Unit dBm

olb—3=2 48 0ff L

01 -13[ dBm

-20

-30

-40

-50

-60
-70
-80
-90
Start 8 GHz 400 MHz Stop 12 GHz
Title:
Nate: 22.0CT.2001 11:10:39

Test Equipment Used:
1,3,5,6,8,9,10
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Test Case : Spurious Emissions
Test Date : 22" October 2001
Rule Parts : 2.1051, 24.238(a)

Spurious Emissions (12GHz — 16GHz)
Channel 810, (1989.8MHz) — Maximum Power

Marker 1 [T1] RBH 1 MHz RF Att
Ref Lvl -40.92 dBm VBW 1 MHz

5.3 dBm 12.00000000 GHz SWT 23 ms Unit

dB

dBm

35.3 ¢B Offs

01 -13] dBm

-30

-40

a0

-B0

-0

-80

-0

Start 12 GHz 400 MHz/ Stop 16 GHz

Title:
Nate: 22.0CT.2001 11:13:37

Test Equipment Used:
1,3,5,6,8,9, 10
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Test Case : Spurious Emissions
Test Date : 22" October 2001

Rule Parts : 2.1051, 24.238(a)

Spurious Emissions (16GHz — 20GHz)
Channel 810, (1989.8MHz) — Maximum Power

Marker 1 [T1] RBW 1 MHz RF Att 0 dB
Ref Lvl -41.87 dBm VBH 1 MHz
4.6 dBm 16.08619238 GHz SHT 23 ms Unit dBm
34.6 4B Offsg¢t
8]

01 -13[ dBm

-20

-30

-40

-50

-80

-70

-80

-50

Start 16 GHz 400 MHz Stop 20 GHz

Title:
Date: 22.0CT. 2001 11:16:39

Test Equipment Used:
1,3,5,6,8,9, 10
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Test Case X Spurious Emissions
Test Date X 18" October 2001

Rule Parts : 2.1051, 24.238(a)

Spurious Emissions (9kHz — 4GHz)
Channel 512, (1930.2MHz) — Minimum Power

Marker 1 [T1] RBW 1 MHz RF Att 20 dB
Ref Lvi -24.61 dBm VBH 1 MHz
17.1 dBm 3.86372776 GHz SWT 10 ms Unit dBm
23.1 {iB Offsgt
10
0
-10
01 -13| dBm
-20
-30
-40 w’“"““""" MLJ WAI A e g A Sl d,
50
-60
70
-80
Start 9 kHz 399.9981 MHz, Stop 4 GHz
Fitle:
Nate: 18.0CT.2001 14:25:37

Test Equipment Used:
1,3,5,6, 11
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Test Case : Spurious Emissions
Test Date : 18" October 2001

Rule Parts : 2.1051, 24.238(a)

Spurious Emissions (4GHz — 8GHz)
Channel 512. (1930.2MHz) — Minimum Power

Marker 1 [T1]
Ref Lv] -53.89 dBm

-2.5 dBm 5.78757515 GHz

17.5 #B Offsegt

01 -13f dBm

-20

-30

-40

-70
~B0
-90
-100
Center B GHz 400 MHz,
Title:
Nate: 18.0CT.2001 13:26:14

Test Equipment Used:
1,3,5,6,8,10
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Test Case Spurious Emissions
Test Date 18" October 2001
Rule Parts 2.1051, 24.238(a)

Spurious Emissions (8GHz — 12GHz)
Channel 512, (1930.2MHz) — Minimum Power

Marker 1 (T1] RBW
Ref Lvi -58.64 dBm VBU
-2.5 dBm 10.55711423 GHz SHT

1 MHz
1 MHz
23 ms

AB

RF Att 0 dB

Unit dBm

17.5 fiB Offs

01 - 13| dBm

-20

-30

40

-50

-70

-80

-90

-100

Start B8 GHz 400 MHz/

Title:

Nate: 18.0CT.2001 13:33:52

Test Equipment Used:
1,3,5,6,8,10
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Test Case : Spurious Emissions
Test Date : 18" October 2001

Rule Parts : 2.1051, 24.238(a)

Spurious Emissions (12GHz — 16GHz)
Channel 512, (1930.2MHz) — Minimum Power

Marker 1 [T1] RBH 1 MHz RF Att 0 dB
Ref Lvl -58.85 dBm VBN 1 MHz

-2.5 dBm 16.00000000 GHz SHT 23 ms Unit dBm

17.5 ¢B Offset

01 -13| dBm

-20

-30

-40

-70

-B0

-0

-100

Start 12 GHz 400 MHz~ Stop 16 GHz

Title:
Date: 18.0CT.2001 13:36:17

Test Equipment Used:
1,3,5 6,8,10
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Test Case Spurious Emissions
Test Date 18" October 2001
Rule Parts 2.1051, 24.238(a)

Spurious Emissions (16GHz — 20GHz)
Channel 512, (1930.2MHz) — Minimum Power

Marker 1 [T11] RBH
-58.39 dBm VBH
16.01603206 GHz SHT

1 MHz
1 MHz
23 ms

RFE Att 0 dB

unit dBm

3
o
@
o
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0
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-50

2T e VY R A B i

-70

A S v ey

80

S0

-100

Start 16 GHz 400 MHz

Title:

Date: 18.0CT.2001 13:43:34

Test Equipment Used:
1,3,5,6,8, 10
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AR

Test Case : Spurious Emissions
Test Date : 18" October 2001
Rule Parts : 2.1051, 24.238(a)

Spurious Emissions (9kHz — 4GHz)
Channel 661, (1960.0MHz) — Minimum Power

tMarker 1 [T1] RBH 1 MHz RF Att 20 dB
Ref Lv] -22.80 dBm VBHW 1 MHz

17.1 dBm 3.92785587 GHz SWT 10 ms Unit dBm

23.1 ¢B Offs

HO1 - 13| dBm

-20

I

_40 an = f’ W7, SVP.5 W S V.S vhn4ngvﬂlT

-50
-60
-70
-80
Start 9 kHz 393.9991 MHz~ Stop 4 GHz
Title:
Date: 18.0CT.2001 14:23:42

Test Equipment Used:
1,3, 5,6, 11
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Test Case X Spurious Emissions
Test Date : 18" October 2001
Rule Parts : 2.1051, 24.238(a)

Spurious Emissions (4GHz — 8GHz)
Channel 661, (1960.0MHz) — Minimum Power

Marker 1 [T1) RBH 1 MHz RF Att 0 dB
Ref Lv] -58.05 dBm VBW 1 MHz
-2.5 dBm 5.88376754 GHz SKHT 23 ms Unit dBm
17.5 ¢B Offsgt
10
01 13| dBm
-20
-30
-40
-0
-60 t A“l\m
MMM Wy A VY I R
PPALANA WAL A IR
-70
-80
-90
-100
Center B GHz 400 MHz .~ Span 4 GHz
Title:
Nate: 16, 0CT. 2000 13:27:54

Test Equipment Used:
1,3,5,6,8,10
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Test Case : Spurious Emissions
Test Date : 18™ October 2001

Rule Parts : 2.1051, 24.238(a)

Spurious Emissions (8GHz — 12GHz)
Channel 661, (1960.0MHz) — Minimum Power

s

ﬂ“?’é: Gt

. o oo ol m o WM"M»WM‘*“‘"‘*

Test Equipment Used:
1,3,5,6,8,10
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Test Case Spurious Emissions
Test Date 18" October 2001
Rule Parts 2.1051, 24.238(a)

Spurious Emissions (12GHz — 16GHz)
Channel 661, (1960.0MHz) — Minimum_Power

ABTE

Marker 1 (T1] RBW 1 MHz RF Att 0 dB
Ref Lvi -H9.02 dBm VBH 1 MHz
-2.5 dBm 16.00000000 GHz SHT 23 ms unit dBm
17.5 {iB Offs¢t
-10
01 -13} dBm
-20
-30
-4D
-50

-60 ‘W”L T e A A An g A AN AT

AL A
-70
-80
-50
-100
Start 12 GHz 400 MHz~ Stop 16 GHz
Title:
Nate: 18.0CT. 2001 13:45:36

Test Equipment Used:
1,3,5,6, 8,10
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AB

Test Case : Spurious Emissions
Test Date : 18™ October 2001
Rule Parts : 2.1051, 24.238(a)

Spurious Emissions (16GHz — 20GHz)
Channel 661, (1960.0MHz) — Minimum Power

why

|

{ T T P PUTTY oy SPRTR LS NP 1 PRI Ty STy

Test Equipment Used:
1,3,5,6, 8,10
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Test Case : Spurious Emissions
Test Date : 18" October 2001
Rule Parts : 2.1051, 24.238(a)

Spurious Emissions (9kHz — 4GHz)
Channel 810, (1989.8MHz) — Minimum Power

Marker 1 {T1] RBW 1 MHz RFE Att 20 dB
Ref Lvl -28.09 dBm VBU 1 MHz

17.1 dBm 3.9B3386797 GHz SWT 10 ms Unit dBm

23.1 ¢B Offs

-10

—01 -13] dBm

-30

a0 b HAAA sprmdins A oA badh, ——— J*Auﬁrﬁ%

-50
-80
70
a0
Center 2.0000045 GHz 395.9991 MHz/~ Span 3.899391 GHz
Title:
late: 18.0CT.2001 14:21:29

Test Equipment Used:
1,3,5,6, 11
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Test Case : Spurious Emissions
Test Date : 18" October 2001
Rule Parts : 2.1051, 24.238(a)

Spurious Emissions (4GHz — 8GHz)
Channel 810, (1989.8MHz) — Minimum Power

Marker 1 [T11} RBW 1 MHz RF Att 0 dB
Ref vl -58.04 dBm VBH 1 MHz
-2.5 dBm 6.95791583 GHz SHT 23 ms unit dBm
17.5 4B Offset
-10
01 -13| dBm
-20
-30
-40
-50
-60 o T pya
Vil LMW Feprrinady
TURYY TR PRIV Bl
~70
-80
-a0
-100
Center B GHz 400 MHz~ Span 4 GHz
Title:
Nate: 18.0CT.2001 13:28:21

Test Equipment Used:
1,3,5,6, 8,10
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Test Case Spurious Emissions
Test Date 18" October 2001
Rule Parts 2.1051, 24.238(a)

Spurious Emissions (8GHz — 12GHz)
Channel 810, (1989.8MHz) — Minimum Power

ABT

Marker 1 [T1] RBW 1 MHz RF Att 0 dB
Ref vl -63.34 dBm VBU 1 MHz
~-2.5 dBm 6.00000000 GHz SWT 23 ms Unit dBm
17.5 ¢B Of fs¢t
-10
D1 -13| dBm
-20
-30
-40
&0
-B0 I .
TR VR IR TSNPV g SV Sl s hd NTT A
-70
-80
-390
-100
Start B GHz 400 MHz/ Stop 12 BHz
Title:
Nate: 18.0CT.200!1 13:30:50

Test Equipment Used:
1,3,5,6,8,10
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Test Case : Spurious Emissions
Test Date : 18"™ October 2001
Rule Parts : 2.1051, 24.238(a)

Spurious Emissions (12GHz — 16GHz)
Channel 810, (1989.8MHz) — Minimum Power

Marker 1 [T71] RBW 1 MHz RF Att 0 dB
Ref Lv1 -59.94 dBm VBW 1 MHz

-2.5 dBm 16.00000000 GHz SHT 23 ms Unit dBm

17.5 4B Offs

01 -13| dBm

-20

-30

-40

-50

-0 e “l\a.u, [PV .M_.MW"“WW , TR SN TP e SN WY

-7

-80

-100

Start 12 GHz 400 MHz~ Stop 16 GHz

Title:
NDate: 18.0CT.2001 13:46:43

Test Equipment Used:
1,3,5,6,8,10
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Test Case : Spurious Emissions
Test Date : 18" October 2001
Rule Parts : 2.1051, 24.238(a)

Spurious Emissions (16GHz — 20GHz)
Channel 810, (1989.8MHz) — Minimum Power

[ POE PRI ENUTPN IS T Ut ST T T S W 5

Test Equipment Used:
1,3 5,6,8,10
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Test Case

Test Date

Rule Parts

Harmonic Emissions

Spurious Emissions

12" October 2001

2.1051, 24.238(a)

Am

Channel 512, (1930.2MHz) — Maximum Power

Frequency Raw Result Path Loss Corrected Limit

(GHz) (dBm) (dB) Result (dBm) (dBm)
3.8604 -63.88 24.0 -39.88 -13
5.7906 -75.70 30.1 -45.60 -13
7.7208 Noise Floor* 31.8 - -13
9.6510 Noise Floor* 31.2 - -13
11.5812 Noise Floor* 31.2 - -13
13.5114 Noise Floor* 31.3 - -13
15.4416 Noise Floor* 31.6 - -13
17.3718 Noise Floor* 321 - -13
19.3002 Noise Fioor* 33.6 - -13

*Instrumentation Noise Floor

Harmonic Emissions

Channel 661, (1960.0MHz) — Maximum Power

Frequency Raw Result Path Loss Corrected Limit

(GHz) (dBm) (dB) Result (dBm) (dBm)
3.9200 -64.21 23.9 -40.31 -13
5.8800 -68.77 30.3 -38.47 -13
7.8400 Noise Floor* 30.9 - -13
9.8000 Noise Floor* 32.5 - -13
11.7600 Noise Floor* 30.7 - -13
13.7200 Noise Floor* 31.3 - -13
15.6800 Noise Floor* 31.7 - -13
17.6400 Noise Floor* 32.3 - -13
19.6000 Noise Floor* 33.2 - -13

*Instrumentation Noise Floor
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Test Case

Harmonic Emissions

Spurious Emissions (continued)

Channel 810, (1989.8MHz) — Maximum Power

AB

Frequency Raw Result Path Loss Corrected Limit

(GHz) (dBm) (dB) Result (dBm) (dBm)
3.9796 -61.39 23.5 -37.89 -13
5.9694 -67.97 30.4 -37.57 -13
7.9592 Noise Floor* 29.9 - -13
9.9949 Noise Floor* 326 - -13
11.9388 Noise Floor* 31.1 - -13
13.9286 Noise Floor* 32.2 - -13
15.9184 Noise Floor* 31.8 - -13
17.9082 Noise Floor* 31.8 - -13
19.8980 Noise Floor* 32.5 - -13

*Instrumentation Noise Floor

Test Equipment Used:

1,3,5,6,7,8,10
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Test Case

Test Date

Rule Parts

Harmonic Emissions

Spurious Emissions

12" October 2001

2.1051, 24.238(a)

AR

Channel 512, (1930.2MHz) — Minimum Power

Frequency Raw Result Path Loss Corrected Limit

(GHz) (dBm) (dB) Result (dBm) (dBm)
3.8604 -76.59 131 -63.49 -13
5.7906 -71.53 13.8 -57.73 -13
7.7208 Noise Floor* 14.9 - -13
9.6510 Noise Floor* 15.3 - -13
11.5812 Noise Floor* 15.6 - -13
13.5114 Noise Floor* 16.3 - -13
15.4416 Noise Floor* 15.4 - -13
17.3718 Noise Floor* 15.6 - -13
19.3002 Noise Floor* 17.6 - -13

*Instrumentation Noise Floor

Harmonic Emissions

Channel 661, (1960.0MHz) — Minimum Power

Frequency Raw Result Path Loss Corrected Limit

(GHz) (dBm) (dB) Result (dBm) (dBm)
3.9200 -74.41 13.1 -61.31 -13
5.8800 -74.58 13.9 -60.68 -13
7.8400 Noise Floor* 15.5 - -13
9.8000 Noise Floor* 15.8 - -13
11.7600 Noise Floor* 15.0 - -13
13.7200 Noise Floor* 15.1 - -13
15.6800 Noise Floor* 15.2 - -13
17.6400 Noise Floor* 16.0 - -13
19.6000 Noise Floor* 18.0 - -13

*Instrumentation Noise Floor
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Test Case

Harmonic Emissions

Spurious Emissions (continued)

Channel 810, (1989.8MHz) — Minimum Power

Frequency Raw Result Path Loss Corrected Limit

(GHz) (dBm) (dB) Result (dBm) (dBm)
3.9796 -74.12 12.9 -61.22 -13
5.9694 -77.37 13.7 -63.67 -13
7.9592 Noise Floor* 13.9 - -13
9.9949 Noise Floor* 14.7 - -13
11.9388 Noise Floor* 14.9 - -13
13.9286 Noise Floor* 16.0 - -13
15.9184 Noise Floor* 15.5 - -13
17.9082 Noise Floor* 15.0 - -13
19.8980 Noise Floor* 17.0 - -13

*Instrumentation Noise Floor

Test Equipment Used:

1,3,56,7,8,10
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Test Case : Frequency Stability Under Temperature Variations
Test Date : 12" October 2001

Rule Parts : 2.1055, 24.135(a)

Measurement Method

The EUT was set to transmit on maximum power with ali timeslots active. A Digital Communications
Analyser, (CMD57), was used to measure the frequency error. The average result was taken over 200
bursts.

The temperature was adjusted between —30°C and +50°C in 10° steps as per 2.1055.

Results
Temperature Test Frequency Deviation Limit
Interval(°C) (GHz) (Hz) (kHz)
-30 1.96 -1 +1.96
-20 1.96 -3 +1.96
-10 1.96 0 +1.96
0 1.96 0 +1.96
+10 1.96 0 +1.96
+20 1.96 -1 +1.96
+30 1.96 -2 +1.96
+40 1.96 -4 +1.96
+50 1.96 -4 +1.96
[ Limit £0.0001% or 1ppm |
Remarks

EUT complies with CFR 47 Part 24.135(a). The EUT does not exceed +1.96kHz at the measured
frequency at any temperature interval across the measured range.

Test Equipment Used:
2,4,5,6, 11
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Test Case Frequency Stability Under Voltage Variations

Test Date 12' October 2001

Rule Parts 24.135(a)

Measurement Method

The EUT was set to transmit on maximum power with all timeslots active. A Digital Communications
Analyser, (CMD57), was used to measure the frequency error. The average result was taken over 200
bursts.

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

Results
Supply AC Voltage Test Frequency Deviation Deviation Limit
Variation(%) (V/50Hz) (GHz) (Hz) (KHz)
85 195.5 1.96 -2 +1.96
0 230 1.96 -3 +1.96
115 264.5 1.96 -2 +1.96
| Limit +0.0001% or 1ppm
Remarks

EUT complies with CFR 47 Part 24.135(a). The EUT does not exceed +1.96kHz at the measured
frequency either at nominal or voltage variation.

Test Equipment Used:
2,56
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Test Case : AC Conducted Line Emissions
Test Date : 20" October 2001

Rule Parts : 15.207

Measurement Method

All Conducted Emission Measurements were undertaken on the Open Field Site. The EUT was placed on
the ground plane on a 10mm insulated support. Conducted Emission measurements were undertaken on
the Live and Neutral Lines.

The emissions were formally measured using a Quasi-Peak Detector which meets the CISPR requirements.
The details of the worst case emissions were then recorded in the Job Log Book. Details of the worst case
emissions for the Live and Neutral Lines are presented in Tables 2 and 3 respectively.

The EUT was connected to a 115V 60Hz supply.

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

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

Equipment Designation : Intentional Radiator. Live Line.

The EUT met the requirements of FCC Part 15 Subpart C for Conducted Emissions on the Live Line.

Conducted Emissions Live Line : A search was made in the frequency range 450kHz to 30MHz. The levels
of the six highest emissions were measured in accordance with the specification and are presented below :-

Frequency | Measured Cable Sensor | Absolute Level Spec Limit
Level Loss Factor
MHz dBuv dB dB dBuVv pv dBpV Y
15.36 20.5 0.0 10.6 311 359 | 48.0| 250.0
17.41 23.3 0.0 11.3 346 53.7 | 48.0 | 250.0
18.42 22.6 0.0 11.6 34.2 51.3 | 48.0 | 250.0
19.33 17.6 0.0 11.9 29.5 29.9 | 48.0| 250.0
19.46 17.4 0.0 11.9 29.3 29.2 | 48.0| 250.0
22.53 18.2 0.0 11.3 295 299 | 48.0 | 250.0

The margin between the specification requirements and all other emissions was 19dB or more below the
specified limit.

Procedure Test performed in accordance with ANSI C63.4.
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Test Case : AC Conducted Line Emissions (continued)
Test Date : 20" October 2001

Rule Parts : 15.207

Equipment Designation : Intentional Radiator. Neutral Line.

The EUT met the requirements of FCC Part 15 Subpart C for Conducted Emissions on the Neutral Line.

Conducted Emissions Neutral Line : A search was made in the frequency range 450kHz to 30MHz. The

levels of the seven highest emissions were measured in accordance with the specification and are presented
below:-

Frequency | Measured Cable Sensor Absolute Level Spec Limit
Level Loss Factor

MHz dBpVv dB dB dBuVv pv dBuv ny
15.36 27.1 0.0 10.6 377 76.7 | 48.0] 250.0
16.38 18.2 0.0 10.7 28.9 27.9 | 48.0| 250.0
17.41 23.9 0.0 10.9 34.8 55.0 | 48.0 | 250.0
18.44 22.3 0.0 11.1 334 46.8 | 48.0 | 250.0
19.33 19.0 0.0 11.3 30.3 32.7 | 48.0| 250.0
19.46 18.9 0.0 11.3 30.2 324 | 48.0( 250.0
22.53 17.7 0.0 10.9 28.6 26.9 | 48.0( 250.0

The margin between the specification requirements and all other emissions was 20dB or more below the
specified limit.

Procedure Test performed in accordance with ANSI C63.4.
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PHOTOGRAPHS OF EQUIPMENT

Photograph No 2 —Conducted Emissions
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