Aperto Networks FCC ID: PS6SR1000-A1

Product Description and Operation Overview

General Overview

The Aperto Networks MMDS band radio consists of aindoor unit (IDU) network interface
and an outdoor unit (ODU) radio head. The IDU connects to the digital network viaCAT5
cable. TheIDU is connected to the ODU via shielded CATS5 cable for control and an RG6

with F connector for signal/data. (from user manual):

Tabhe J-4 Subkseriber Site Cable Regqiraments

Connection = Oty Cable Typo M. Length Conmootors

Ethernet i1} Lat o J30 & {1090 m) HJlih malo

Fadic: Sigral (1) Chad Shinld Coaxial 1G5 (Y0 m) ™ Male F bypa

Hadio Cantral §1] shiekdad Cat b 6L (50 m) ™ HJlLh matle
Thoso o cabdes a aver the same padh, and so wil bo of the sam it

The outdoor radio can be configured as either customer premises equipment (CPE) or as a
base station unit (BSU). The radios are identical, except that the CPE uses an integral
antenna, and the BSU has an antenna connector for separately mounted antennas.

The base station IDU and subscriber IDU are different, but the output signals are the same
and the radio heads used with them are the same except as outlined above.

A description of the theory of operation and product configuration is found in an attachment to this
application and report.

SPECIFICATIONS

ODU RF Head

Frequency range: 2503 - 2683 MHz

Channelization: 6 MHz channels, 1 MHz spacings
Power output: 17 dBm

Modulation type: QPSK, 16QAM

IDU IF Head

Frequency range: 44 MHz IF

10 MHz reference clock
Datatransfer rate, air link: Upto 20 MBAsin a6 MHz channel

Block diagram and theory of operation is provided in a separate attachment.
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Aperto Networks FCC ID: PS6SR1000-A1

FCC CERTIFICATION INFORMATION
The following information is in accordance with FCC Rules, 47CFR Part 2.
2.1033(c)1 Applicant: Aperto Networks
1635 S. Main Street
Milpitas CA 95037
2.1033(c)2 FCC ID: PS6SR1000-A1
2.1033(c)3 Instdlation instructions are found in separate document.
2.1033(c)4 Emissiontype: QPSK and 16QAM
Up to 20 MBPS
Emission designator: 5M70G7W
2.1033(c)5 Frequency range: 2503 - 2683 MHz (6 MHz channel, 1 MHz spacings)
2.1033(c)6 Range of Operating Power
0- 17dBm
2.1033(c)7 Maximum Power Rating
17 dBm

Maximum allowed per 21.909(g)2: 2 watts (33 dBm)

2.1033(c)8 Applied voltages and currentsinto the final transistor elements
Refer to schematics, separate submission accompanying this application
2.1033(c)9 Tune-up procedure

Refer to installation instructions in separate attachment.  RF channel
selection is achieved via control and set-up PC software via GUI.

2.1033(c)10 Circuit and Functional Block Diagram, Description of Circuitry

Complete product schematics are provided in separate attachments.
Circuit description and theory of operation are found in separate attachment.

2.1033(c)11 FCC ID Label
Refer to separate attachment.
2.1033(c)12 Product Photographs

Refer to separate attachment.
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Aperto Networks FCC ID: PS6SR1000-A1

2.1033(c)13 Description of Modulation System
Refer to theory of operation, separate attachment

2.1033(c)14 Test Data per 2.1046 — 2.1057

(2) RF Output Power M easurements

M easur ement equipment used:

Agilent E4440A Spectrum Analyzer

Coaxial cable (worst case 1.9 dB attenuation at 26 GHz)

Test set-up:

Figurel

10/100 RG-6 (DC, IF, clock)
|:| baseT O J\k

CAT 5 (alarm, radio control)

PC PW100 indoor unit (IDU) Outdoor radio unit (ODU) spectrum analyzer

Test Procedures

1. Setthe DU channel bandwidth parameters and output level to desired values. Output level
is chosen to maximize RF output level from ODU.

2. Connect cable between E4440A and ODU antennaoutput port. Activate Channel Power
subroutine via E4440A soft keys, plot and record results.

Test Results

F(MHZ) P requested P delivered
2503 17 dBm 17.08 dBm
2593 17 dBm 17.03dBm
2683 17 dBm 17.05dBm

IDU output signal to ODU input port is shown below also.
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Aperto Networks FCC ID: PS6SR1000-A1

Power Output Spectrum Analyzer Graphs
fo = 2503 MHz (low channel)

- Agiient 10:46:39 Oct 5, 2001

Ref 21.9 dBm #Atten 32 dB
#Avg

Log ' '
o ] Wh,njmir,,'-.l).lm’\y'wwﬂﬂ )
Offst

1.9 ]ﬂ
] E i —

B Y
PAvg 'r*,,a;M,p wrwmﬁiwfl]v]‘lllﬂhw;f " \‘ ll] rm ﬂw‘. flih ‘,|1F ﬂw r\

Center 2.503 00 GHz Span 20 MHz
#Res BW 100 kHz #VBW 1 MHz Sweep 5.84d ms

Channel Power Results (idle) Avg 10/10

Channel Power Integration BW  6.000 MHz
17.08 dBm

Density -50.70 dBm/Hz
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Aperto Networks FCC ID: PS6SR1000-A1

Power Output Spectrum Analyzer Graphs
fo=2593 MHz (middle channel)

3 Agilent 14:52:47 Oct 5, 2001

REF LINE = -60dBc

Ref 21.9 dBm #Atten 32 dB
#Avg

Log

w / Attt
Oftst . . |
|

1.9
dB | '1

' Lr'l. _I'i
e wipapbEI

I

y

! ih I\m |]
ULt
Center 2.593 00 GHz Span 20 MHz
#Res BW 100 kHz H#HVBW 1 MHz Sweep 5.84 ms

Channel Power Results (idle) Avg 10/10

Channel Power Integration BW  6.000 MHz
17.03 dBm

Density -50.75 dBm/Hz
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Aperto Networks FCC ID: PS6SR1000-A1

Power Output Spectrum Analyzer Graphs
fo =2683 MHz (highest channel)

REF LINE = -60dBc
Ref 21.9 dBm #Atten 32 dB
#Avg

Log
il ,'-'e*’“‘|4“'H”*"w“”.'ﬂ"lllM“‘ihk.

Offst
1.9 |

dB ] |

i 1|'le‘1| I 'ILM m
PAvg l*il'l.w,lﬂ“rhﬂhmw'@w* "l-LhJ.ﬁVMH f 'HI'-"“|'J'I"h|'"]ﬂvf1'l'l'h f AWHIWH'I "

Center 2.683 00 GHz Span 20 MHz
#Res BW 100 kHz #VBW 1 MHz Sweep 5.84 ms

Channel Power Results (idle) Avg 10/10

Channel Power Integration BW  6.000 MHz
17.05 dBm

Density -50.73 dBm/Hz

ght 2000 Agilent Technologies
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Aperto Networks FCC ID: PS6SR1000-A1

IDU Output (10 MHz reference and 44 MHz IF)

Mkr1 9.91 MHz

Ref 10 dBm Atten 20 dB -0.392 dBm
Peak

Log
10

Q. 10000 MHZ

FQZ dBm

Wi S2
|H F
|"|l"l H|I Lﬂi Il

ML{ [T 7 “Ii"{ L r, ]PI,'II“J 1|' I i ‘“1"' IJqurl M“u""# et +u|..."'|_{-l"h"'|"j-"||'- ||."lp"‘irl'||"4"]'|. .I'I'ﬂ HLI'I.I"I'I‘ I

Start 1 MHz Stop 100 MHz
#Res BW 100 kHz VBW 100 kHz Sweep 24.75 ms (401 pts)
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Aperto Networks FCC ID: PS6SR1000-A1

Section 2.1047 Modulation Characteristics
M easur ement equipment used:

Agilent E4440A Spectrum Analyzer
Coaxial cable (worst case 1.9 dB attenuation at 26 GHz)

Test set-up:
Refer to Fig. 1.
Test Procedures

Software was run to produce a continuous pseudo random bit stream (prbs). Parameters were
set to produce maximum IF output at the IDU.

Test Results

PASS. Refer to attached spectrum analyzer charts for three channels:
Lowest: 2503 MHz

Middle: 2593 MHz

Highest: 2683 MHz

Emissions masks at Lowest and Highest channels are shown with blue mask lines
superimposed on spectrum analyzer charts.
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Aperto Networks FCC ID: PS6SR1000-A1
Channel Mask for fo = 2503 MHz (lowest channel)

2 Agiient 10:49:21 Oct 5, 2001

A Mkr1 -3.25 MHz
Ref 21.9 dBm #Atten 32 dB -52.834 dB
#Avg
Log
10
dB/
Offst
1.9
dB

Marker A
-3.250000 MHz

52.834dB | |

Swp

Center 2.503 00 GHz Span 20 MHz
#Res BW 100 kHz VEW 100 kHz Sweep 7.64 ms ||

ANSCRENO48.WME file saved
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Aperto Networks FCC ID: PS6SR1000-A1

Channel mask for fo = 2683 MHz (highest channel)

E- Agilent 14:52:47 Oct 5, 2001 Marker
REF LINE = -60dBc A Mkr1 3.25 MHz
Ref 21.9 dBm #Atten 32 dB IR Select Marker
HAVG 1 2 3 4
#Avg e -
Log | _ | | _
dB/f 3 Normal
Delta
Marker A
3.250000 MH2|| - Di!ta Eag
| | racking me
100 =l
e Span Pair
39 E8 / = 1 i Span Center
AA , 2 ent
a(f): -
FTun b *__,....r“' Ay off
Swp [ : . :
Center 2.683 00 GHz Span 20 MHz 1’“"0?’23

#Res BW 100 kHz VBW 100 kHz Sweep 7.64 ms
ANSCREN093.WMF file save
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- Agilent 10:48:52 Oct 5, 2001

A Mkrl -6.00 MHz

Ref 21.9 dBm #Atten 32 dB
#Avg

Log

10

aB/

Offst

1.9

dB

Marker A
-6.000000 MHz
-62.656 dB

PAvg
100
W1 S2
S3 FS
AA
a(f):
FTun
Swp

Center 2.503 00 GHz
#Res BW 100 kHz VBW 100 kHz

Copyright 2000 Agilent Technologies

-62.656 dB

Span 20 MHz

Sweep 7.64 ms

| Marker

Select Marker
1 2 3 4

|
|

Normal

Delta

Delta Pair
(Tracking Ref)
Ref A

Span Pair

Span Center

Off

More
1of2

The adjacent channel power ratio (ACPR) measured at a 6 MHz offset to the

lower sideband at a channel frequency of 2503 MHz.



- Agilent 10:49:21 Oct 5, 2001

Ref 21.9dBm #Atten 32 dB

#Avg
Log
10
daB/
Offst
1.9

(o] =]

Marker A
-3.250000 MHz
PAvg | -52.834 dB

100
W1 S2
S3 FS
AA
a(f):
FTun
Swp

Center 2.503 00 GHz

#Res BW 100 kHz VBW 100 kHz

A\SCRENO049.WMF file saved

A Mkrl -3.25 MHz

-52.834 dB

Span 20 MHz

Sweep 7.64 ms

| Marker

Select Marker
1 2 3 4

|
|

Normal

Delta

Delta Pair
(Tracking Ref)
Ref A

Span Pair
Span Center

Off

More
1of2

The ACPR at a 3.25 MHz offset to the lower side band at a channel frequency of

2503 MHz.



- Agilent 10:49:44 Oct 5, 2001

A Mkrl -3.00 MHz

Ref 21.9 dBm #Atten 32 dB -40.208 dB
#Avg

Log

10

daB/

Offst

1.9

dB

Marker A
-3.000000 MHz
-40.208 dB | |

PAvg
100
W1 S2
S3 FS
AA
a(f):
FTun
Swp

Center 2.503 00 GHz
#Res BW 100 kHz

A\SCRENO050.WMF file saved

Span 20 MHz

VBW 100 kHz Sweep 7.64 ms

| Marker

Select Marker
1 2 3

4

|
|

Normal

Delta

Delta Pair
(Tracking Ref)
Ref A

Span Pair

Span Center

Off

More
1of2

The ACPR at a 3 MHz offset to the lower side band at a channel frequency of

2503 MHz.



%> Agilent 10:50:08 Oct 5, 2001

Ref 21.9dBm #Atten 32 dB

#Avg
Log
10
daB/
Offst
1.9

(o] =]

Marker A
3.000000 MHz
PAvg | -38.136 dB

100
W1 S2
S3 FS
AA
a(f):
FTun
Swp

Center 2.503 00 GHz
#Res BW 100 kHz

A\SCRENO051.WMF file saved

VBW 100 kHz

A Mkrl 3.00 MHz

-38.136 dB

Span 20 MHz

Sweep 7.64 ms

| Marker

Select Marker
1 2 3 4

|
|

Normal

Delta

Delta Pair
(Tracking Ref)
Ref A

Span Pair
Span Center

Off

More
1of2

The ACPR at a 3 MHz offset to the upper side band at a channel frequency of

2503 MHz.



- Agilent 10:50:43 Oct 5, 2001

| Marker

AMkrl 3.25 MHz

Ref 21.9 dBm #Atten 32 dB XN Select Marker
#Avg 1 2 3 4
Log B ‘
10
dB/ Normal
Offst ‘
19
dB Delta

Marker A

3.250000 MHz o D‘Iﬂ(l_ta ';ag

rackin e
pavg | -55.634 dB Ref O
100 —
W1 S2 Span Pair
S3 FS Span Center
AA

a(f):
FTun Off
Swp
Center 2.503 00 GHz Span 20 MHz 1'\/'0?2‘9
#Res BW 100 kHz VBW 100 kHz Sweep 7.64 ms

A\SCRENO052.WMF file saved ‘

The ACPR at a 3.25 MHz offset to the upper side band at a channel frequency of
2503 MHz.




¥ Agilent 10:51:29 Oct 5, 2001

| Marker

AMkrl 6.00 MHz

Ref 21.9 dBm #Atten 32 dB g i Select Marker
#Avg 1 2 3 4
Log B ‘
10
dB/ Normal
Offst ‘
1.9
dB Delta

Marker A

6.000000 MHz - D‘f('_ta ';ag

rackin e
Pavg | -60.997 dB Ref MOREY
100 —
W1 S2 Span Pair
S3 FS Span Center
AA

a(f):
FTun Off
Swp
Center 2.503 00 GHz Span 20 MHz 1'\/'0?2‘9
#Res BW 100 kHz VBW 100 kHz Sweep 7.64 ms

A\SCRENO053.WMF file saved ‘

The ACPR at a 6 MHz offset to the upper side band at a channel frequency of
2503 MHz.




3 Agilenf 14:52:47 Oct 5, 2001 | Marker
REF LINE = -60dBc AMkrl -6.00 MHz

Ref 21.9 dBm #Atten 32 dB ISl | Sclect Marker
#Avg 1 2 3 4
Log = ‘
10
dB/ Normal
Offst ‘
1.9
dB Delta

Marker A

-6.000000 MHz o Seie iag

rackin e
PAvg | -61.337 dB Ref g A
100 el
Wi 52 Span Pair
S3 FS Span Center
AA
a(f):
FTun Off
Swp
Center 2.593 00 GHz Span 20 MHz LA
1lof2

#Res BW 100 kHz VBW 100 kHz Sweep 7.64 ms
A\SCRENO075.WMF file saved

The ACPR at a 6 MHz offset to the lower side band at a channel frequency of
2593 MHz.



- Adgilent 14:52:47 Oct 5, 2001

REF LINE = -60dBc

Ref 21.9 dBm #Atten 32 dB
#Avg

Log

10

aB/

Offst

1.9

dB

Marker A
-3.250000 MHz
PAvg | -51.761 dB

100
W1 S2
S3 FS
AA
a(f):
FTun
Swp

Center 2.593 00 GHz
#Res BW 100 kHz

A\SCRENO77.WMF file saved

VBW 100 kHz

A Mkrl -3.25 MHz
-51.761 dB

Span 20 MHz
Sweep 7.64 ms

| Marker

Select Marker
1 2 3 4

|
|

Normal

Delta

Delta Pair
(Tracking Ref)
Ref A

Span Pair
Span Center

Off

More
1of2

The ACPR at a 3.25 MHz offset to the lower side band at a channel frequency of

2593 MHz.



3 Agilenf 14:52:47 Oct 5, 2001 | Marker
REF LINE = -60dBc AMkrl -3.00 MHz

Ref 21.9 dBm #Atten 32 dB YLl Select Marker
Log B ‘
10
dB/ Normal
Offst ‘
1.9
dB Delta

Marker A

-3.000000 MHz - D‘Iﬂ(l_ta ';ag

rackin e
Pavg | -39.628 dB | | Ref A
100 A —
W1 S2 Span Pair
S3 FS Span Center
AA
a(f):
FTun Off
Swp
Center 2.593 00 GHz Span 20 MHz LA
1of2

#Res BW 100 kHz VBW 100 kHz Sweep 7.64 ms
A\SCRENO078.WMF file saved

The ACPR at a 3 MHz offset to the lower side band at a channel frequency of
2593 MHz.



% Agilent 14:52:47
REF LINE = -60dBc

Oct 5, 2001

A Mkrl 3.00 MHz

| Marker

Select Marker

Ref 21.9 dBm #Atten 32 dB -37.723 dB
#Avg 1 2 3 4
Log B ‘
10
dB/ Normal
Offst ‘
1.9
dB Delta

Marker A

3.000000 MHz - Dcla(l_ta Eag

rackin e
pavg | -37.723 dB Ret 0
100 —
W1 S2 Span Pair
S3 FS Span Center
AA

a(f):
FTun Off
Swp
Center 2.593 00 GHz Span 20 MHz 1'\/'0?2‘9

#Res BW 100 kHz
A\SCRENO079.WMF file saved

VBW 100 kHz

Sweep 7.64 ms

The ACPR at a 3 MHz offset to the upper side band at a channel frequency of
2593 MHz.



3 Agilenf 14:52:47 Oct 5, 2001 | Marker

REF LINE = -60dBc AMkrl 3.25 MHz
Ref 21.9 dBm #Atten 32 dB EIEr B oclect Marker
Log B ‘
10
dB/ Normal
Offst ‘
1.9
dB Delta

Marker A

3.250000 MHz - D‘Iﬂ(l_ta ';ag

rackin e
PAvg | -55.543 dB ot 9ne
100 —
W1 S2 Span Pair
S3 FS Span Center
AA

a(f):
FTun Off
Swp
Center 2.593 00 GHz Span 20 MHz 1'\/'0?2‘9

#Res BW 100 kHz VBW 100 kHz Sweep 7.64 ms
A\SCRENO080.WMF file saved

The ACPR at a 3.25 MHz offset to the upper side band at a channel frequency of
2593 MHz.



- Adgilent 14:52:47 Oct 5, 2001
REF LINE = -60dBc

Ref 21.9dBm #Atten 32 dB

#Avg
Log
10
daB/
Offst
1.9

(o] =]

Marker A
6.000000 MHz
PAvg | -62.178 dB

100
W1 S2
S3 FS
AA
a(f):
FTun
Swp

Center 2.593 00 GHz
#Res BW 100 kHz

A\SCRENO081.WMF file saved

VBW 100 kHz

A Mkrl 6.00 MHz
-62.178 dB

File

Catalog*

Savek

Load*

Delete *

Copy*

Rename

Span 20 MHz
Sweep 7.64 ms

More
1of2

The ACPR at a 6 MHz offset to the upper side band at a channel frequency of

2593 MHz.



% Agilent 14:52:47

REF LINE = -60dBc
Ref 21.9dBm

Oct 5, 2001

#Atten 32 dB

A Mkrl -6.00 MHz
-60.887 dB

#Avg
Log
10
daB/
Offst
1.9

(o] =]

Marker A
-6.000000 MHz
-60.887 dB

PAvg
100
W1 S2
S3 FS
AA
a(f):
FTun
Swp

Center 2.683 00 GHz
#Res BW 100 kHz VBW 100 kHz

Copyright 2000 Agilent Technologies

Span 20 MHz
Sweep 7.64 ms

| Marker

Select Marker
1 2 3 4

Normal

|
|

Delta

Delta Pair
(Tracking Ref)
Ref A

Span Pair

Span Center

Off

More
1of2

The ACPR at a 6 MHz offset to the lower side band at a channel frequency of

2683 MHz.




- Adgilent 14:52:47 Oct 5, 2001

REF LINE = -60dBc

Ref 21.9 dBm #Atten 32 dB
#Avg

Log

10

aB/

Offst

1.9

dB

Marker A
-3.250000 MHz
PAvg | -51.250 dB

100
W1 S2
S3 FS
AA
a(f):
FTun
Swp

Center 2.683 00 GHz
#Res BW 100 kHz

A\SCRENO090.WMF file saved

VBW 100 kHz

A Mkrl -3.25 MHz
-51.250 dB

Span 20 MHz
Sweep 7.64 ms

| Marker

Select Marker
1 2 3 4

|
|

Normal

Delta

Delta Pair
(Tracking Ref)
Ref A

Span Pair
Span Center

Off

More
1of2

The ACPR at a 3.25 MHz offset to the lower side band at a channel frequency of

2683 MHz.



3 Agilenf 14:52:47 Oct 5, 2001 | Marker
REF LINE = -60dBc AMkrl -3.00 MHz

Ref 21.9 dBm #Atten 32 dB IRl | Select Marker
#Avg 1 2 3 4
Log = ‘
10
dB/ Normal
Offst ‘
1.9
dB Delta

Marker A

-3.000000 MHz o Seie iag

rackin e
PAvg | -39.917 dB | | e B D
100 1 ——-
Wi 52 Span Pair
S3 FS Span Center
AA
a(f):
FTun Off
Swp
Center 2.683 00 GHz Span 20 MHz LA
1lof2

#Res BW 100 kHz VBW 100 kHz Sweep 7.64 ms
A\SCRENO091.WMF file saved

The ACPR at a 3 MHz offset to the lower side band at a channel frequency of
2683 MHz.



3 Agilenf 14:52:47 Oct 5, 2001 | Marker
REF LINE = -60dBc AMkrl 3.00 MHz

Ref 21.9 dBm #Atten 32 dB ETROT I Select Marker
#Avg 1 2 3 4
Log = ‘
10
dB/ Normal
Offst ‘
1.9
ds Delta

Marker A

3.000000 MHz o Seie iag

rackin e
PAvg | -37.744 dB Ref g A
100 ——-
Wi 52 Span Pair
S3 3 Span Center
AA
a(f):
FTun Off
Swp
Center 2.683 00 GHz Span 20 MHz LA
1of2

#Res BW 100 kHz VBW 100 kHz Sweep 7.64 ms
A\SCRENO092.WMF file saved

The ACPR at a 3 MHz offset to the upper side band at a channel frequency of
2683 MHz.



% Agilent 14:52:47
REF LINE = -60dBc

Oct 5, 2001

A Mkrl 3.25 MHz

Marker

Select Marker

Ref 21.9 dBm #Atten 32 dB -54.850 dB
#Avg 1 2 3 4
Log B ‘
10
dB/ Normal
Offst ‘
1.9
dB Delta

Marker A

3.250000 MHz - Dcla(l_ta Eag

rackin e
pavg | -54.850 dB Ret 0
100 —
W1 S2 Span Pair
S3 FS Span Center
AA

a(f):
FTun Off
Swp
Center 2.683 00 GHz Span 20 MHz 1'\/'0?2‘9

#Res BW 100 kHz VBW 100 kHz Sweep 7.64 ms

A\SCRENO093.WMF file saved ‘

The ACPR at a 3.25 MHz offset to the upper side band at a channel frequency of
2683 MHz.




% Agilent 14:52:47
REF LINE = -60dBc

Oct 5, 2001

A Mkrl 6.00 MHz

| Marker

Select Marker

Ref 21.9 dBm #Atten 32 dB -61.761 dB
#Avg 1 2 3 4
Log B ‘
10
dB/ Normal
Offst ‘
1.9
dB Delta

Marker A

6.000000 MHz - Dcla(l_ta Eag

rackin e
pavg | -61.761 dB Ret 0
100 —
W1 S2 Span Pair
S3 FS Span Center
AA

a(f):
FTun Off
Swp
Center 2.683 00 GHz Span 20 MHz 1'\/'0?2‘9

#Res BW 100 kHz VBW 100 kHz Sweep 7.64 ms

A\SCREN094.WMF file saved ‘

The ACPR at a 6 MHz offset to the upper side band at a channel frequency of
2683 MHz.




Aperto Networks FCC ID: PS6SR1000-A1

Section 2.1049 Occupied Bandwidth
M easur ement equipment used:

Agilent E4440A Spectrum Analyzer
Coaxial cable (worst case 1.9 dB attenuation at 26 GHz)

Test set-up:
Fig. 2

laptop control PW100IDU RG-6

] ——H L
DC block

Test Procedures and Results:
Occupied bandwidth at ODU isidentical to IF bandwidth at IDU. Using the built-in

analyzer software routine, occupied BW ismeasured as 5.7 MHz. Refer spectrum analyzer
plots below showing IDU occupied bandwidth.
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Aperto Networks FCC ID: PS6SR1000-A1

Occupied Bandwidth (at IF frequency)

! Ma1 -5.70 WHe
Ref 10 dBm Atten 20 dB 5133dB
Sanp ' ' ' ' ' ' ' ' '
Log
10

AR TP e
AL Py
~Marker 2 ." - - - .
-5.700000 MHz

fod p 1"III i iy 1M
I A

Center 44 MHz
#Ros BW 100 kHz VBW100 kHz

page 12 of 21



Aperto Networks FCC ID: PS6SR1000-A1

Section 2.1051 Spurious and Harmonic Emissions at Antenna Terminals
M easur ement equipment used:

Agilent E4440A Spectrum Analyzer
Coaxial cable (worst case 1.9 dB attenuation at 26 GHz)

Test set-up:
Refer to Figure 1 above
Test Procedures

Section 21.908(e) requires that for a 100 kHz measurement bandwidth, all emissions
removed from the channel edge by more than 3 MHz must be attenuated at least 60 dB
below the channel emission flat top.

1. Set spectrum analyzer to TX output center frequency, RES BW = 100 kHz,
VID BW =100 kHz Hz.

Set spectrum analyzer to record Average reading.

Set DISPLAY LINEto alevel 60 dB below flat top peak

Record transmitter output spectrum from 1 MHz to 10" harmonic of TX output
frequency

Plot spectrum analyzer output traces.

o robd

Test Results

PASS. Refer to data plots below.
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Aperto Networks FCC ID: PS6SR1000-A1

Spurious Emissions, Antenna Conducted Output Spectrum Analyzer Graphs
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3 Agilent 14:52:47 Oct 5, 2001 | Display

Mkrl 2.503 GHz
Ref 21.9dBm #Atten 32 dB 12.775 dBm
#Avg
Log . .
10 5y dam
dB/ a0 m
Offst on oft
Display Line
-48.20 dBm
Title »
Center 2.503 GHz Span 5 GHz
Res BW 3 MHz VBW 3 MHz Sweep 8.36 ms

Copyright 2000 Agilent Technologies ‘

Broadband spurious search with channel output set to 2503 MHz. The green
reference line represents a —60 dBc level.




3 Agilent 11:00:55 Oct 5, 2001 | Display

REF LINE = -60dBc Mkrl 2.503 GHz
Ref 21.9 dBm #Atten 32 dB 11.810 dBm
#Avg
Log ¢ : :
10 Display Line
-48.20 dBm
daB/
Offst On off
Display Line
-48.20 dBm
Title »

Center 5.000 GHz Span 5 GHz
Res BW 3 MHz VBW 3 MHz Sweep 8.36 ms

A\SCRENO054.WMF file saved ‘

Broadband spurious search with channel output set to 2503 MHz. The green
reference line represents a —60 dBc level.




3 Agilenf 14:25:22 Oct 5, 2001 | Marker

REF LINE = -60dBc Mkrl 7.509 GHz
Ref -8.1 dBm Atten 10 dB PR R Select Marker
#Avg 1 2 3 4
Log - ‘
10
dB/ Normal
Offst ‘
1.9

Delta
aem | 7.509000000 GHz Delta Pair

(Tracking Ref)

PAvg ¢ -63.380 dBm Ref A
100
w1 Sj—mw Span Pair

S3 FC Span Center
AA
a(f):
FTun Off
Swp
More
Center 10.000 GHz Span 5 GHz 10f 2

#Res BW 3 MHz VBW 3 MHz Sweep 8.36 ms

A\SCRENO067.WMF file saved ‘

Broadband spurious search with channel output set to 2503 MHz. The green
reference line represents a —60 dBc level. The spurious output measured is the
third harmonic of 2503 MHz.




- Agilent 14:27:10 Oct 5, 2001

REF LINE = -60dBc
Ref -8.1 dBm

#Avg

Log

10

aB/

Offst

1.9

Mkr1 15.000 GHz

Atten 10 dB -71.986 dBm

dBm

15.000000000 GHz
PAvg | -71.986 dBm
100 1

wis2 | e S

S3 FC
AA
a(f):
FTun
Swp

Center 15.000 GHz
#Res BW 3 MHz

Span 5 GHz

VBW 3 MHz Sweep 10 ms

| Marker

Select Marker

i 2 3 4

Normal

|
|

Delta

Delta Pair
(Tracking Ref)
Ref A

Span Pair

Span Center

Off

More
1of2

A\SCRENO068.WMF file saved ‘

Broadband spurious search with channel output set to 2503 MHz.
reference line represents a —60 dBc level.

The green




% Agilent 14:28:00 Oct 5, 2001 | Freg/Channel

REF LINE = -60dBc Mkr1 20.000 Gz |
_ _ enter Freq
Eixf/ 8.1 dBm Atten 10 dB 72088 dBm _ (SNAClIRRiGS
g
Log
10 Start Freq
dB/ 17.5000000 GHz
Offst
1.9
Stop Freq
22.5000000 GHz
dsm | 20.00000000 GHz CF Step
PAvg | Step 5.000000000 GHz e

100 1
S [N SRS o SO R BN etV S N
W1 S2 Freq Offset

S3 FC 0.00000000 Hz
AA

a(f): .
FTun Signal Track
Swp On Off

Center 20.000 GHz Span 5 GHz
#Res BW 3 MHz VBW 3 MHz Sweep 12.52 ms

A\SCRENO069.WMF file saved ‘

Broadband spurious search with channel output set to 2503 MHz. The green
reference line represents a —60 dBc level.




3 Agilent 14:29:35 Oct 5, 2001 | Marker

REF LINE = -60dBc Mkrl 24.750 GHz
Ref -8.1 dBm Atten 10 dB IR Select Marker
#Avg i 2 3 4
Log B ‘
10
dB/ Normal
Offst ‘
1.9

Delta
daBm | 24.750000000 GHz - D‘Iﬂ(l_ta ';ag

racking Re
PAvg | -69.694 dBm Ref A
W1 s Span Pair
S3 FC Span Center
AA

a(f):
FTun Off
Swp
Start 22.500 GHz Stop 27.000 GHz 1'\/'0?2‘9
#Res BW 3 MHz VBW 3 MHz Sweep 11.28 ms

A\SCRENO070.WMF file saved ‘

Broadband spurious search with channel output set to 2503 MHz. The green
reference line represents a —60 dBc level.



3 Agilent 14:52:47 Oct 5, 2001 | Display

REF LINE = -60dBc Mkrl 2.593 GHz
Ref 21.9 dBm #Atten 32 dB 12.664 dBm
#Avg
Log : .
10 Display Line
-47.40 dBm
daB/
Offst On Off
Display Line
-47.40 dBm
Title »

Center 2.593 GHz Span 5 GHz
#Res BW 3 MHz VBW 3 MHz Sweep 8.36 ms

A\SCRENO082.WMF file saved ‘

Broadband spurious search with channel output set to 2593 MHz. The green
reference line represents a —60 dBc level.




- Adgilent 14:52:47 Oct 5, 2001

REF LINE = -60dBc

Ref 21.9 dBm #Atten 32 dB
#Avg

Log

10

aB/

Offst

Marker
2.683000000 GHz

-49.753 dBm

Center 5.000 GHz

#Res BW 3 MHz VBW 3 MHz

A\SCRENO083.WMF file saved ‘

| Peak Search
Mkrl 2.683 GHz
-49.753 dBm Next Peak

Next Pk Right

Next Pk Left

Min Search

Pk-Pk Search

Span 5 GHz
Sweep 8.36 ms

Broadband spurious search with channel output set to 2593 MHz. The green

reference line represents a —60 dBc level.



- Adgilent 14:52:47 Oct 5, 2001

REF LINE = -60dBc
Ref -8.1 dBm

#Avg

Log

10

aB/

Offst

1.9

oL, —Marker

Atten 10 dB

aem | 7.779000000 GHz

PAvg

S3 FS
AA
a(f):
FTun
Swp

Center 10.000 GHz
#Res BW 3 MHz

-66.073 dBm

100
W1 S2

VBW 3 MHz

Mkrl 7.779 GHz
-66.073 dBm

*

Span 5 GHz
Sweep 8.36 ms

| Marker

Select Marker
1 2 3 4

|
|

Normal

Delta

Delta Pair
(Tracking Ref)
Ref A

Span Pair

Span Center

Off

More
1of2

A\SCREN084.WMF file saved ‘

Broadband spurious search with channel output set to 2593 MHz. The green
reference line represents a —60 dBc level. The spurious output measured is the
third harmonic of 2593 MHz.




3 Agilenf 14:52:47 Oct 5, 2001 | Marker

REF LINE = -60dBc Mkrl 15.000 GHz
Ref -8.1 dBm Atten 10 dB DR Select Marker
#Avg i 2 3 4
Log = ‘
10
dB/ Normal
Offst ‘
1.9

Delta
oL, —Marker
daem | 15.000000000 GHz o Dcla(l_ta I:ea:‘;

rackin e
Pavg | -71.714 dBm . 9nel
100 1 —
wisz . e e Span Pair
S3 FS Span Center
AA

a(f):
FTun Off
Swp
Center 15.000 GHz Span 5 GHz 1'\/'0?2‘9
#Res BW 3 MHz VBW 3 MHz Sweep 10 ms

A\SCRENO085.WMF file saved ‘

Broadband spurious search with channel output set to 2593 MHz. The green
reference line represents a —60 dBc level.



3 Agilenf 14:52:47 Oct 5, 2001 | Marker

REF LINE = -60dBc Mkrl 20.000 GHz
Ref -8.1 dBm Atten 10 dB LRI Select Marker
#Avg i 2 3 4
Log = ‘
10
dB/ Normal
Offst ‘
1.9
Delta
oL, —Marker
dem | 20.000000000 GHz o Dcla(l_ta zag
rackin e
Pavg | -71.844 dBm . 9nel
100 1 —
A N U DS ST SN A v S _
Wi 52 Span Pair
S3 FS Span Center
AA
a(f):
FTun Off
Swp
Center 20.000 GHz Span 5 GHz 1'\/'0?2‘9
#Res BW 3 MHz VBW 3 MHz Sweep 12.52 ms

A\SCRENO086.WMF file saved ‘

Broadband spurious search with channel output set to 2593 MHz. The green
reference line represents a —60 dBc level.



3 Agilenf 14:52:47 Oct 5, 2001 | Marker

REF LINE = -60dBc Mkrl 24.750 GHz
Ref -8.1 dBm Atten 10 dB R Select Marker
#Avg i 2 3 4
Log B ‘
10
dB/ Normal
Offst ‘
1.9

Delta
oL, —Marker
dsm | 24.750000000 GHz o D‘Iﬂ(l_ta ';ag

rackin e
Pavg | -69.497 dBm | Ref A
100 TW\'—L —
W1s Span Pair
S3 FS Span Center
AA

a(f):
FTun Off
Swp
Start 22.500 GHz Stop 27.000 GHz 1'\/'0?2‘9
#Res BW 3 MHz VBW 3 MHz Sweep 11.28 ms

A\SCRENO087.WMF file saved ‘

Broadband spurious search with channel output set to 2593 MHz. The green
reference line represents a —60 dBc level.



3 Agilent 14:52:47 Oct 5, 2001 | Display

REF LINE = -60dBc Mkrl 2.683 GHz
Ref 21.9 dBm #Atten 32 dB 12.760 dBm
#Avg
Log . .
10 Display Line
-47.30 dBm
daB/
Offst on off
Display Line
-47.30 dBm
Title »

Center 2.683 GHz Span 5 GHz
#Res BW 3 MHz VBW 3 MHz Sweep 8.36 ms

A\SCRENO095.WMF file saved ‘

Broadband spurious search with channel output set to 2683 MHz. The green
reference line represents a —60 dBc level.




3 Agilent 14:52:47 Oct 5, 2001 | Display

REF LINE = -60dBc Mkrl 5.000 GHz
Ref 21.9 dBm #Atten 32 dB -54.189 dBm
#Avg
Log : .
10 Display Line
-47.30 dBm
daB/
Offst on off
Display Line
Title »

Center 5.000 GHz Span 5 GHz
#Res BW 3 MHz VBW 3 MHz Sweep 8.36 ms

A\SCRENO096.WMF file saved ‘

Broadband spurious search with channel output set to 2683 MHz. The green
reference line represents a —60 dBc level.




3 Agilenf 14:52:47 Oct 5, 2001 | Marker

REF LINE = -60dBc Mkrl 8.049 GHz
Ref -8.1 dBm Atten 10 dB SRR Select Marker
#Avg i 2 3 4
Log - ‘
10
o]2] Normal
Offst ‘
1.9

Delta
dsm | 8.049000000 GHz o Dcla(l_ta Eag

racking Re
PAvg | -72.792 dBm Ref A
100 ) —
wisa. . ¢ | L Span Pair
S3 FS Span Center
AA

a(f):
FTun Off
Swp
Center 10.000 GHz Span 5 GHz 1'\/'0?2‘9
#Res BW 3 MHz VBW 3 MHz Sweep 8.36 ms

A\SCRENO098.WMF file saved ‘

Broadband spurious search with channel output set to 2683 MHz. The green
reference line represents a —60 dBc level. The spurious output measured is the
third harmonic of 2683 MHz.




3 Agilent 14:52:47 Oct 5, 2001 | Display

REF LINE = -60dBc
Ref -8.1 dBm Atten 10 dB
#Avg

Log . .

10 Display Line
-47.30 dBm

daB/

Offst on oft

19
dB

b, Display Line

dm | -47.30 dBm

Title ¥

Center 15.000 GHz Span 5 GHz
#Res BW 3 MHz VBW 3 MHz Sweep 10 ms

A\SCRENO099.WMF file saved ‘

Broadband spurious search with channel output set to 2683 MHz. The green
reference line represents a —60 dBc level.




3 Agilent 14:52:47 Oct 5, 2001 | Display

REF LINE = -60dBc
Ref -8.1 dBm Atten 10 dB
#Avg

Log . .

10 Display Line
-47.30 dBm

daB/

Offst on oft

19
dB

b, Display Line

dm | -47.30 dBm

Title ¥

Center 20.000 GHz Span 5 GHz
#Res BW 3 MHz VBW 3 MHz Sweep 12.52 ms

ANSCREN100.WMF file saved ‘

Broadband spurious search with channel output set to 2683 MHz. The green
reference line represents a —60 dBc level.




3 Agilent 14:52:47 Oct 5, 2001 | Display

REF LINE = -60dBc

Ref -8.1 dBm Atten 10 dB
#Avg

Log . .
10 Display Line
dB/ -47.30 dBm
Offst on oft

19
dB

b, Display Line

dm | -47.30 dBm

PAvg
100 — ]
Wi st——r—— T
S3 FS
AA
a(f):
FTun Title »
Swp

Start 22.500 GHz Stop 27.000 GHz
#Res BW 3 MHz VBW 3 MHz Sweep 11.28 ms

A\SCREN101.WMF file saved ‘

Broadband spurious search with channel output set to 2683 MHz. The green
reference line represents a —60 dBc level.




Aperto Networks FCC ID: PS6SR1000-A1

Section 2.1053 Field Strength of Spurious and Harmonic Radiation
M easurement Equipment Used:

HP 8595EM Spectrum Analyzer

EMCO 3115 Horn antenna, 1- 18 GHz

Antenna Research Associates MWH 1826/B, 18 - 26.5 GHz

HP 8449D pre-amplifier

Test Set-Up

Ground plane _

Im
EUT «—— »

turntable I:I
horn antenna

HP84125C modules

[

Spectrum analyzer/ pre-am

Ground plane
Antenna mast
d: distance in meters
1-4 meter

P d . }
t C Y
1.5m .
+ Turntabl —

Signal Generator ~ Substituted Horn antenna Horn antenna / w

Spectrum analyzer/pre-amp N
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Aperto Networks FCC ID: PS6SR1000-A1

Minimum Requirement

The magnitude of each spurious and harmonic emission detected as being radiated from the
EUT must be at alevel more than 60 dB below the emission flat top.

Test Method

The antenna output port of the EUT was terminated with a 50 ohm load. With the
transmitter operating at full power, the EUT was rotated 360° and the search antennawas

raised and lowered in both polarities, al in an attempt to maximize the levels of the
received emission for each harmonic and spurious emission up to 10 fo.
Test Results

Pass. All emissions detected were ambient or noise floor, and at least 24 dB below
limits. Refer to test data below.
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Aperto Networks FCC ID: PS6SR1000-A1

Case Radiated Emissions Test Test date: 17-Oct-01
(Substitution Method) Location: CCS Site A

Tested by: Hue Vang (CCS)
Applicant: Aperto Networks T. Cokenias
FCC ID: PS6SR1000-Al C. Fuentes (Aperto)
Measurement 120 kHz
bandwidth:
Emission bandwidth: 5.7 MHz
Pout, 6 MHz ch: 17 dBm

Relative mask peak for 120 kHz measurement bandwidth:
17 dBm + 10 log(.120/5.7) = 17 - 16.8 = 0.2 dBm

Emission limit beyond mask: 0.2dBm - 60 dB = -59.8 dBm in 120 kHz

fo = 2593 MHz 1 m separation distance All readings vertical polatiry (worst case)
Frequency SA reading Sig Gen CL Gain Gain ERP Limit Margin
GHz dBuv dBm dB dBi dBd dBm dBm dB

5.186 20.94 -113 51 10.3 8.1 -110 -59.8 -50.2
7.779 19.9 -113 5.85 11.1 8.9 -109.95 -59.8 -50.15
10.372 18.7 -113 6.75 12 9.8 -109.95 -59.8 -50.15
12.965 22.5 -113 8.25 11.6 9.4 -111.85 -59.8 -52.05
15.558 23.8 -87.9 9 14.6 12.4 -84.5 -59.8 -24.7

to 10 fo no emission detected at 0.5 ft (15cm), noise only
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Aperto Networks FCC ID: PS6SR1000-A1

Case Radiated Test Set-up
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Aperto Networks FCC ID: PS6SR1000-A1

Substitution Set-up
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Aperto Networks FCC ID: PS6SR1000-A1

2.1055 Frequency Stability

A 10 MHz oven controlled crystal oscillator (OCXO) is the frequency determining portion
of the Aperto MMDS transmitter.

Temperaturev Frequency, -30C to +50C

The OCXO inthe IDU establishes a phase lock that maintains transmitter frequency over
temperature within approximately 0.5 ppm. A more detailed description of how thisis
accomplished isfound in the operational description for this product (separate document).
Temperature-frequency datafor the OCXO is presented in a separate document.

Operating Voltage v Freguency

M easurement Equipment Used

Agilent 53131A Frequency counter s/n MY 40002076 cal 12 Oct 2000

I =

Agilent 53131A RG-6 with 10 MHz PW100 IDU variable AC (variac) 120 VAC

Test Set-up

Test Procedures
Operating voltage was varied from 100 - 140 VAC while monitoring 10 MHz output.
Test Results

Frequency counter varied 0.57 - 0.59 Hz above 10 MHz reference, seemingly independent
of AC input voltageto IDU.

Conclusion: Reference oscillator variation over temperature and over voltage islessthan
0.6 ppm. At 2683 MHz this represents a maximum frequency shift of approximately

0.6 x 2683 = 1610 Hz

Based on transmitter emissions mask data, transmitter emission will be within the required
frequency mask at al times over operating ranges of temperature and supply voltage.

Part 15 Digital Device Emissions
Tests were performed on the PW100 IDU to measure radiated and conducted emissions per

Part 15 of the Rules. The IDU meets class B limits; a separate verification report is being
held on file at Aperto Networks.
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Aperto Networks FCC ID: PS6SR1000-A1

Test Site

All testing was performed at Aperto Networks (antenna conducted measurement) and at
Compliance Certification Services (radiated emissions) under my supervision. Conducted
and radiated emissions were performed using test equipment with calibration traceable to
NIST, and following test procedures accepted by the industry.

THOMASN. COKENIAS
Consultant, EMC& Radio Type Approvals
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