Aperto Networks FCC ID: PS6BR1000-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 via CAT5 cable.
The IDU is connected to the ODU via shielded CATS5 cable for control and an RG6 with F
connector for signal/data. (from user manual):

Talale 3-8 Subscrilrer Sife Cable Regquirements

Connection — Oty Cable Typo hax. Length Conmectors

Elhermiel (1} Lat & 330 #1000 e} H.Lh male

Haidic: Sigrall (1) Cuad Shiad Soaxial 165 1. (%0 m) " Male F bypa

Radic: Cantral {1 Shipldod Cat B &S L (50 m) Rl mal
" Thoss o cadles run ovar tho same podh, and soowd bo of the samn fenpth

The outdoor radio can be configured as either customer premises equipment (CPE) or as a base
dation unit (BSU). Theradios 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
gpplication and report.

SPECIFICATIONS

ODU RF Head

Frequency range: 2503 - 2683 MHz
Channdlization: 6 MHz channdls, 1 MHz spacings
Power outpuit: 16 dBm

Modulation type: QPSK, 16QAM

IDU IF Head

Frequency range: 44 MHz IF
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Aperto Networks FCC ID: PS6BR1000-A1

10 MHz reference clock
Datatransfer rate, air link: Up to 20 MBAsin a6 MHz channdl

Block diagram and theory of operation is provided in a separate attachment.
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Aperto Networks FCC ID: PS6BR1000-A1

FCC CERTIFICATION INFORMATION
Thefdlowing information isin 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: PS6BR1000-Al
2.1033(c)3  Ingdlation ingructions are found in separate document.
2.1033(c)4 Emissontype: QPSK and 16QAM
Up to 20 MBPS
Emissondesgnaior:  5SM70G7W
2.1033(c)5 Frequency range: 2503 - 2683 MHz (6 MHz channdl, 1 MHz spacings)
2.1033(c)6 Range of Operating Power
0-17dBm
2.1033(c)7 Maximum Power Rating

17 dBm

Maximum alowed per 21.909(g)2: 2 waits (33 dBm)

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

Refer to ingdlation ingtructionsin separate attachment.  RF channel sdection
is achieved via control and set-up PC software via GUI.

2.1033(c)10 Circuit and Functional Block Diagram, Description of Circuitry
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Aperto Networks FCC ID: PS6BR1000-A1

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

2.1033(c)11 FCCID Labd
Refer to separate attachment.
2.1033(c)12 Product Photographs

Refer to separate attachment.
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Aperto Networks FCC ID: PS6BR1000-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 Measurements

M easur ement equipment used:

Agilent E4440A Spectrum Analyzer

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

Test set-up:

Figurel

10/100 G-6 (DC, IF, clock)

|:| base O
I —

CAT 5 (alarm, radio control)

PW1000 indoor unit (IDU) Outdoor radio unit (ODU) spectrum analyzer

Test Procedures

1. SetthelDU channel bandwidth parameters and output level to desired vaues. Output leve is
chosen to maximize RF output level from ODU.

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

Test Results

F(MHz) Prequested | Pdelivered
2503 17 dBm 17.08 dBm
2593 17 dBm 17.03dBm
2683 17 dBm 17.05dBm
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Aperto Networks FCC ID: PS6BR1000-A1

IDU output sgna to ODU input port is shown below al so.
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Aperto Networks FCC ID: PS6BR1000-A1

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

25 Agiient 10:46:39 Oct 5, 2001

Ref 21.9 dBm #Atten 32 dB
#Avg

Log

10 | | WW'I),L;"&J.lfn{%f\lllnlllh rI|]'| |

dB/ -
|

r*,aw,p wwmlwﬂﬁtrﬂ HFM! i \1 | | \‘ llj ﬂ, r‘“ 'Jﬂ qu'lh u[1l[1,. le ﬂw r\

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

Channel Power Results {ldle} E.'urg 10110

Channel Power Integration BW  6.000 MHz
17.08 dBm

Density -50.70 dBm/Hz
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Aperto Networks FCC ID: PS6BR1000-A1

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

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

Ref 21.9 dBm #Atten 32 dB
#Avg ' '

Log

= . ;""vf1"I".h\""'ﬂ"w‘l'ﬂ"ﬂ’n“h"n.
Offst p l
|

19
B 1

| .' lr'l . _I'i
PAvg 1"1"|,|"I| '."f'l\ q‘lﬂ'ﬂ'l,bﬁ'uil'lﬁ'lﬂ"'# .,”'MJH“H

| | |

L

! ih I\ m |]

i 1‘"*“’ﬂ](unwquu
Center 2.593 00 GHz " Span 20 MHz
 #iRes BW 100 kHz #VBW 1 MHz Sweep 5.84 ms

;-C'I"lan nel Power Results fi'd-lé'} ﬂ#g 10110

Channel Power Integration BW  6.000 MHz
17.03 dBm

Density ~ -50.75 dBm/Hz
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Aperto Networks FCC ID: PS6BR1000-A1

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

REF LINE = -60dBc

Ref 21.9 dBm #Atten 32 dB
 Havg . j :

Log

i:lg! ri,i;"I“H|4bhHI'"hll'rJ'u"'r*“lllnhwml'h
| Offst "

1.9 | | |
dB ]

|
" I
PAvg llillllw.lill.“rhﬂ'uwlt'ﬁw* ‘I L|JI“EMF

Mg |
wﬁh"'ﬁlr.lll 'J ||'Jl'l'hI|'u']ﬂw"'ﬁllhﬂﬂwl*llﬁwlm

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

Channel Power Results l',"i'd'léj' A'urg 10/10
| Channel Power Integration BW  6.000 MHz
17.05 dBm

Density -50.73 dBEm/Hz

right 2000 Agilent Technologies
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Aperto Networks FCC ID: PS6BR1000-A1

IDU Output (10 MHz reference and 44 MHz IF)

Mkr1 9.91 MHz
|Ref 10dBm Atten 20 dB -0.392 dBm
mak T T T "1 T m T T ]| T
| Log
110

s R || | ..
1 Mﬂ' l' fm J‘I{ |1|'|J-1| ,r’llll‘“l 1|' I A ,.1' "“1"' IJLHIF 1\"!&-' LW, m]rh, " +u'|.-"'l.‘--l'|-'i'l"j"'"" il ] Ill‘l i III| H||.I HLr il fh:

Stop 100MHz
VBW100 kHz Sweep 24.75 ms (401 pts)
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Aperto Networks FCC ID: PS6BR1000-A1

Section 2.1047 Modulation Char acteristics
M easur ement equipment used:

Agilent E4440A Spectrum Analyzer
Coaxid 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 anayzer charts for three channels:
Lowest: 2503 MHz

Middle 2593 MHz

Highest: 2683 MHz

Emissons masks a Lowest and Highest channds are shown with blue mask lines superimposed on
gpectrum andyzer charts.
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Aperto Networks FCC ID: PS6BR1000-A1
Channel Mask for fo = 2503 MHz (lowest channel)

2 Agilent 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 |
19

Marker A |
-3.250000 MHz

-52.834dB | |

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

| A:\SCREN049.WMF file saved
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Aperto Networks FCC ID: PS6BR1000-A1

Channel mask for fo = 2683 M Hz (highest channel)

- Agiient 14:52:47 Oct 5, 2001 Marker

REF LINE = -60dBc A Mkr1 3.25 MHz
Ref 21.9 dBm #Atten 32 dB 54850 dB REASAELCH
] 1 2 3 4
#Avg - £ = =
Log

dB/ % MNormal

Celta

Marker A
3.250000 MHZJ Ee _ Delta Bl
-54.850 dB || R_elf[ A ei
Span Pair

| Span Center

,ﬂq,,ﬁﬁh__'mhw Off
More
Center 2.683 00 GHz Span 20 MHz 1of2

| #Res BW 100 kHz VBW 100 kHz Sweep 7.64 ms
| A\SCREN093.WMF file saved
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Aperto Networks FCC ID: PS6BR1000-A1

Section 2.1049 Occupied Bandwidth
M easur ement equipment used:

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

Test set-up:
Fig. 2

laptop control PW1000IDU RG®6

] i E
I:Ii DC block

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

software routine, occupied BW ismeasured as 5.7 MHz. Refer spectrum andyzer plots below
showing IDU occupied bandwidth.
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Aperto Networks FCC ID: PS6BR1000-A1

Occupied Bandwidth (at | F frequency)

? Mer1 =570 MH2
Atten20dB i i i ~ 5133dB

R TP T PR
| foi i “5’1" R
o Marke{-} IIr ! | -
aam | -5.700000 MHz

ﬂ%.ls BW 100 kHz VBEW 100 kHz
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Aperto Networks FCC ID: PS6BR1000-A1

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

Agilent E4440A Spectrum Analyzer
Coaxid 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 channedl edge by more than 3 MHz must be attenuated at least 60 dB below the
channel emission flat top.

1. Set spectrum andyzer to TX output center frequency, RES BW = 100 kHz,

VID BW =100 kHz Hz.

Set spectrum anayzer to record Average reading.

Set DISPLAY LINE to alevel 60 dB below flat top peak

Record transmitter output spectrum from 1 MHz to 10™ harmonic of TX output frequency
Plot spectrum andyzer output traces.

aronN

Test Results

PASS. Refer to data plots below.
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Aperto Networks FCC ID: PS6BR1000-A1

Spurious Emissons, 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: PS6BR1000-A1

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

HP 8595EM Spectrum Anayzer

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 M

Im
EUT +«— i
turntable
horn antenna
] HP84125C modules
Spectrum analyzer/pre-amp
Ground plane

Antenna mast

d: digancein meters
d I |
< » \
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Aperto Networks FCC ID: PS6BR1000-A1

1.5m _
7 —
Turntabl
Signd Generator  Substituted Horn antenna Horn antenna / )

Spectrum analyzer/pre-amp

Minimum Requirement

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

Test Method

The antenna output port of the EUT was terminated with a50 ohm load. With the transmitter
operating at full power, the BEUT was rotated 360° and the search antenna was raised and
lowered in both polarities, al in an atempt to maximize the levels of the received emisson for
each harmonic and spurious emission up to 10 fo.

Test Results

Pass. All emissons detected were ambient or noise floor, and at least 24 dB below limits.
Refer to test data b ow.
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Aperto Networks FCC ID: PS6BR1000-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: PS6BR1000-Al C. Fuentes (Aperto)

Measurement bandwidth: 120 kHz
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 dBmin 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 dBuVvV dBm dB dBi dBd dBm dBm dB

5.186 20.94 -113 5.1 10.3 8.1 -110 -59.8 -50.2
7.779 19.9 -113 5.85 111 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 94 -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 FCCID: PS6BR1000-A1

Case Radiated Test Set-up

page 21 of 24



Aperto Networks FCC ID: PS6BR1000-A1

Substitution Set-up
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Aperto Networks FCC ID: PS6BR1000-A1

2.1055 Frequency Stability

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

Temperaturev Frequency, -30C to +50C

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

Oper ating Voltage v Frequency

M easur ement Equipment Used

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

Test Set-up

-

Agilent 53131A RG-6 with 10 MHz PW1000 IDU variable AC (variac) 120 VAC

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 voltage to IDU.

Conclusion: Reference oscillator variation over temperature and over voltage is less than 0.6
ppm. At 2683 MHz this represents a maximum frequency shift of gpproximately

0.6 x 2683 = 1610 Hz
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Based on transmitter emissions mask data, transmitter emisson 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 mesets class B limits, a separate verification report is being held
on file a Aperto Networks.

Test Site

All testing was performed a Aperto Networks (antenna conducted measurement) and at
Compliance Certification Services (radiated emissons) under my supervison. 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 Approvas
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CO-770 Series 4 Pin DIP

Oven Controlled Crystal Oscillator

Features

® Extremely Small Dimensions

® Very Fast Warm-up

® Low Power Consumption

® Shock Resistance: 2000g/0.3 ms (1/2 sine)

® Vibration Resistance: 10g/10 to 2000 Hz

®  Acceleration Sensitivity: 3.5 x 10°9/G

¢ Standard 10 MHz Version Available from Stock

Applications

® Telecom Transmission and Switching Equipment
®  Wireless Communication Equipment
® Networking Equipment

Description

The model CO-770, low profile 4 Pin DIP Oven Controlled
Crystal Oscillator (OCXO) is available in frequencies from
10 kHz to 24 MHz with higher frequencies available to
80 MHz on special order.

This unit provides exceptionally low aging rates and
temperature stabilities in an extremely small package. It
measures only 0.50" x 0.80" x 0.35" (12.7mm x 20.3mm x
8.9mm); provides aging rates of <3 x 10-%/day average, <7
x 1077/ffirst year and <4 x 106 over 10 years with
temperature stabilities from + 5 x 108 over 0°C to 50°C.
Wider temperature ranges are available to -40°C to +85°C.

The CO-770 series offers a +5V or +12V supply and
HCMOS or clipped sinewave output options.

Vectron International « 166 Glover Avenue, Norwalk, CT 06856 ¢ Tel: 1-88-VECTRON-1 * Fax: 1-888-FAX-VECTRON



CO-770 4 Pin DIP Oven Controlled Crystal Oscillator
L

Performance Characteristics

Parameter Characteristic
Frequency 10 MHz Standard. Advertised specifications available from 10 kHz to 24 MHz.
Available to 80 MHz on special order.
Temperature Stability 0°C to +50°C: B58: + 5 x 108
-20°C to +70°C: D17: + 1 x 107
-40°C to +85°C: H27: + 2 x 107
Agin <3 x 10-9/day average, <7 x 107 first year, <4 x 106 for 10 years
y g y y
Frequency vs. Supply (+ 4%) +1x107
Short Term (Allan Variance) <5 x 1010, 0.1 seconds to 10 seconds
Supply/Output Type Supply Voltage Output
CO-770 +12 Vdc * 0.5V HCMOS*
CO-771 + 5Vdc + 0.2V Clipped Sine
(1-2VPK-PK into 1K W)
CO-772 + 5Vdc + 0.2V HCMOS*
CO-773 +12 Vdc = 0.5V Clipped Sine
(1-2VPK-PK into 1K W)
*Symmetry (@50% Vvdd) 60/40 to 40/60
*Rise/Fall Time: (10-90%) (15pF load) <7ns
*Level 0 and 1 <0.4V, >4.5V
Input Current +12 Vdc +5 Vdc

<25 mA @ +30°C <60 mA @ +30°C
<40 mA @ -20°C <80 mA @ -20°C

Turn-on Current +12 Vdc +5 Vdc
<120 mA first 10 seconds <200 maA first 10 seconds
Warm-Up @ 25° C <1x 10 15 seconds
(24 hours off relative to the frequency <1x107 60 seconds
2 hours after turn-on) <5x 108 10 minutes
Phase Noise (Typical @ 10 MHz) +12 Vdc +5 Vdc
Sine and HCMOS Offset Phase Noise Phase Noise
1Hz - 70 dBc/Hz - 60 dBc/Hz
10 Hz -100 dBc/Hz - 90 dBc/Hz
100 Hz -125 dBc/Hz -120 dBc/Hz
1 kHz -135 dBc/Hz -130 dBc/Hz
Acceleration Sensitivity: (Worst case axis) 3.5 x 109G
Frequency Voltage Control >+ 4 ppm range with 0 to +5V input
(external resistor adjustment available on special order)
Size 0.50" x 0.80" x 0.35" (12.7 x 20.3 x 8.9 mm)
Base 4 pin DIP package with standoffs
How To Order co-7] 3 at
Supply/Output Frequency

Temperature Stability Option

For Additional Information Please Contact:

VECTR o N USA: Vectron International *« 166 Glover Avenue, Norwalk, CT 06856 * Tel: 1-88-VECTRON-1 ¢ Fax: 1-888-FAX-VECTRON
INTERNATIONAL EUROPE: In Denmark, Finland, Ireland, Italy, Isreal, Norway, Spain, UK: Tel: 44(0) 1703 766 288 « Fax: 44 (0) 1703 766 822
A TECHNOLOGIES COMPANY In Austria, Belgium, France, Germany, Luxembourg, Netherlands, Sweden, Switzerland: Tel: 49 (0) 72 63 648 0 « Fax: 49(0) 72 63 619 6
ASIA: In China, Taiwan, Japan: Tel: 1-603-598-0070 * Fax: 1-603-598-0075
In Korea, Singapore, Australia, India: Tel: 1-203-853-4433 « Fax: 1-203-849-1423

Vectron International reserves the right to make changes to the product(s) and/or information contained herein without notice. No liability is assumed as a result of their use or application.
No rights under any patent accompany the sale of any such product(s) or information.



Frequency Stability Of MMDS Radio.
Aperto Networks
FCC ID: PS6BR1000-A1

Attached is data sheet showing the EUT meets adrift of lessthan 200 Hz. Each division is 20
kHz/10 = 2 kHz and the signal varies |lessthan 1/5 division over the entire frequency range. Marker
function shows actual frequency drift of 28 Hz.

Temperature was swept over the -30C to +50C range, results were recorded for -30C, -10C and
+50C.

Theradioisthe samefor base station and subscriber unit. The companionindoor unitsaredifferent,
but their output frequencies are determined by the same OCXQ. The EUT easily meets the .001%

(+/- 26 kHz max drift) requirement for the base station, and remaining in the frequency band for the
subscriber unit, as per the requirements of 21.101 and footnotes.

Save
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Frequency Stability is better than10 ppm ( 26kHz @2599 Mhz) across



temperature.

Synthesizer islocked to the reference from IDU, which derives accuracy from an
OCXO.

Cyantraceisat +10 deg c.

Green trace is at -30 deg c.

Magentatraceisat +50 deg c.



