FCC ID: PS6R3001-Al

EMISSIONS TEST REPORT FOR A LOW POWER TRANSMITTER

I. GENERAL INFORMATION

Requirement: Federal Communications Commissions

Test Requirements:  15.205, 15.207, 15.209, 15.247

Applicant: Aperto Networks
1637 S Main Street
Milpitas CA 95035
Product ID: FCC ID: PS6R3001-A1

II. DESCRIPTION OF EQUIPMENT UNDER TEST (EUT)

The Aperto FCC ID: PS6R3001-A1 is a DTS radio system.

RF Specifications

RF Frequency Band 5728 - 5847 MHz
RF Channels Programmable in 1 MHz steps
Power programmable in 0.2 dB steps
RF Signal Bandwidth 5.8 MHz (20 dB BW)
Modulation Type 16 QAM or QPSK (dynamically selected)
Transmitter Output Power +27 dBm maximum
Antennas See table page 3 below

II1. TEST LOCATION
All emissions tests were performed at:
Compliance Certification Services

571F Monterey Road
Morgan Hill, CA 95037

T.N. Cokenias 20 November 2002
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EMC Consultant/Agent for Aperto Networks Inc.
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TEST PROCEDURES

Measurement Equipment Used:

TEST EQUIPMENTS LIST
Mame of Equipment Manufaciurer Model IMo. Serial MNo. Due Date
Quasi-Pealk Detector HPOK - 1GH= B5650A 3145401654 6/1/03
Spectrum Display HFP BS662A 2152A03066 6/1/03
Spectrum Analyzer HP100Hz - 22GHz 856608 3014 A06685 6/1/02
Microwave Amp(2- BGHz) HP 119754 2517A01067 | 10/14/02
ER Test Receiver Rohde & Sclowarz ESHS 20 827129006 4/17/03
LISN Fischer 9k - 100KTHz [-LISN-50/250-2 114 9/6,/03
Harmonic Mixer{265 - 40GHz) HP 119704 3003A04190 | 10:14/06
Pre- Amplifier MITEQ1-26GHz NSP2600-44 646456 7/10/03
Horn EMCO 3115 6717 1/30/03
Spectrum Analyzer HrP 8564E
Hi-Pass Filter F5Y Microwave FM-7600-955 2 NCR

HP 8564E 9Khz-40 Ghz

Radiated Emissions Above 1 GHz
Test Requirement: 15.109, 15.205, 15.209, 15.247

Test Set-Up

Cal due 7-22-03

external mixer

(26.5 - 40 GHz)

3m
~
4 . > HP 8566
leveling pre-amp
-OR-
HPF (1-26.5 GHz)
Fﬁ pre-amp [
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3-Im /

horn antenna

HP 8564

Test Procedures, 1- 26 GHz:

1. The EUT was placed on a wooden table resting on a turntable on the open air test site.
The search antenna was placed 3m from the EUT. The EUT antenna was mounted
vertically as per normal installation.

2. The turntable was slowly rotated to locate the direction of maximum emission at each
emission falling in the restricted bands of 15.205.

3. Radiated emissions were investigated for a LOW channel, a MID channel, and HIGH
channel. Emissions were investigated to the 10™ harmonic.

4. Once maximum direction was determined, the search antenna was raised and lowered
in both vertical and horizontal polarizations. The maximum readings so obtained are
recorded in the data listed below.

Test Procedures, 26.5 - 40 GHz

1. The EUT was placed on a non-conductive table

2. The external mixer horn antenna was brought to within 1 foot (0.3m) of the EUT.
3. The horn antenna was moved around all surfaces of the EUT and EUT antenna in

search of emissions coming from the EUT. This was done in both vertical and
horizontal polarities

Testing was performed at 3 different frequencies

Channel Frequency, MHz

Low 5728
Mid 5788
High 5847

Radiated emissions were performed at each frequency for 6 different transmitter
antennas.

Antennas tested:
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Antenna Type Deployment Gain Antenna Mfr. | Model

Integral antenna Point to Point 17 dBi European FPA19-55VH-
Antennas APO2/821

Dish antenna Point to Point 28 dBi Radiowaves SP2-52

Panel antenna Point to Point 23.5 dBi Mobilemark FP-24-5800

Panel Point to Point 16 dBi MTi MT-484006

Point to Multipoint

SEC-55-D-120-14
120 deg. Sector Point to Multipoint 14 dBi Radiowaves

SEC-55-D-90-16
90 deg. Sector Point to Mulitpoint 16 dBi Radiowaves

Test Results: Worst case results are presented. Refer to separate Excel spread sheet
files. Radiated harmonic and spurious emissions levels were almost identical from
antenna to antenna. Detected emissions appeared to emanate from case and not from
antennas.

Radiated Test Set-up, 30 - 1000 MHz

Antenna mast

Ground plane —

1 - 4 meters

3 meters

D C 1

turntable, laptop computer

[ +—=

preamplifier spectrum analyzer

Test Procedures, 30 -1000 MHz

Test procedures were performed per ANSI C63.4 for ITE equipment.



FCC ID: PS6R3001-Al

Emissions in 30 - 1000 MHz range were from radio local oscillators and digital circuitry
of IDU ethernet section (15.109). Refer to data sheet below.
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OMPLIANCE

= Project #:1 p2U165241
= Certification Services

Keport # 021121A1

e ey ool [ Dafed Time: 11721702 9:49 AWM
UL, CSA, TUV, BSMI, DHHS, MVLAP Test Engr: Ehin Pang

5E1F MOMTEREY ROAD, SAN JOSE, CA 050370001
PHOME: [A08) 463-0AFS  FAX: (408) 4E3-0868

Company: Thomas N. Cokenias RFVEMI Consultant
EUT Description:  Aparto 5.83hz 1SM Device w5 antennas
Test Configuration ;  EUTSupport Equipmant
Type of Test: FCC Class B
Mode of Operation: TXBRov

& A-Sie | T B-Sie | {~ C-Sie

™ F-Sie ‘ b 'orst Data Oescending

Freq. |Readin AF | Closs [Pre-ampl  Lewal Limit J Margin]) Pol Az Height Mark
{MHz) | (dBuvi] (dB) | (dB) (dB) |(dBuvim) FCC=E (dB} | (HA) ':DE'E'.;' {Metar] | (F/QIA)

10Mhz, 874hhz & 97 5Mhz Local oscillator
50.00 4300 | 1084 | 141 | 27.02 | 2802 | 4000 |-11.87)] 3mV | Q.00 1.00
G000 4550 | 7.5 | 1.22 | 2702 | 2825 | 4000 |-11T7s]| 3mV | Q.00 1.00
T0.00 4880 | 578 | 1.24 | 2701 | 2801 4000 |-11.09] 3m\ | 000 1.20
T5.00 4000 | 658 | 1.26 | 27.02 | 2882 | 4000 |-11.08] 3mv | Q00 1.20
10000 | 47.00 L1071 ] 1565 | 2696 | 3230 | 4350 |-11.20] 3mV | QOO0 1.20
125.00 | 44.30 | 11.07 | 1.74 | 2691 3020 | 4350 |-12.30) 3m\ | 000 1.00
15000 | 45.00 | 1646 ] 1.93 | 26883 | 3556 | 4350 | -694 | 3mV | Q00 1.00
19000 | 4520 | 1568 | 218 | 2670 | 3636 | 4350 | -715 | 3mVv | Q.00 1.00
50,00 4420 | 1084 | 111 | 2702 | 2023 | 4000 |-1077)| 3mv | Q.00 1.50
T0.00 4350 | 578 | 1.24 | 2701 | 2381 4000 |-1639] 3m\ | 000 1.50
12500 | 46.50 | 11.07 | 1.74 | 2691 3240 | 4350 |-1110) 3m\ | 000 2.00
123000 | 45.00 | 1229 | 1.77 | 2680 | 3215 | 4350 |-11.35| 3mVv | Q.00 2.00
15000 | 4530 | 1646 ]| 1.93 | 26183 | 3686 | 4350 | -6.64 | 3mVv | Q.00 2.00
19000 | 45.20 | 1568 | 218 | 2670 | 3636 | 4350 | -T15 | 3mV | Q.00 2.00
210000 | 51.00 | 1020 | 229 | 2864 | 36894 | 4350 | -6.58 | 3mVv | Q.00 1.20
220000 ( 4510 1067 | 235 | 2661 31.51 46.00 |-1449] 3m\ | 000 1.00
22500 | 5620 | 1086 | 228 | 2660 | 4285 | 4600 | -315 | 3mV | Q.00 1.00
23000 [ 5090 | 11.06 1 241 | 2658 | 3779 | 46.00 | -821 | 3mv | QOO0 1.00
240000 | 4550 | 11.44 | 247 | 26855 | 3286 | 46.00 |-1314| 3mV | Q.00 1.00
25000 | 400 | 1183 ] 253 | 26852 | 4184 | 4600 | 416 | 3mV | Q.00 1.00
25000 [ H4.00 | 1183 253 | 2652 | 4184 | 4600 | 416 | 3mV | Q00 1.00
27000 ( 5000 | 1298 | 264 | 26853 | 39.08 | 4600 | -691 | 3mv | Q.00 1.00
27500 | 5310 1227 | 267 | 26853 | 4251 46.00 | -349 | 3m\ | 000 1.00
20000 [ 5000 | 1413 275 | 2654 | 4034 | 4600 | 566 | amv | Q00 1.00
30000 [ 51.00 | 1471 280 | 26584 | 4187 | 4600 | 402 | 3mv | Q00 1.00
31000 ( 48.00 | 1480 | 285 | 2661 39.0% | 46.00 | -6.97 | 3m\ | 000 1.00
32500 ( 5030 | 1494 | 2891 | 2672 | 4142 | 4600 | 457 | 3mv | Q00 1.00
3r5.00 | 47.80 | 1539 214 | 2709 | 3924 | 4600 | -676 | 3mV | Q.00 1.20
720000 | 42,00 | 21239 ] 445 | 2819 | 3965 | 4600 | -6.35 | 3mv | Q.00 1.00

TMTTWTTTVTTWTTWTTTVTTTTWTVTTOTTTWTTTOVTTWTTTTTT™TTT™D
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AC Line Conducted Emissions
Test Requirement: 15.107, 15.207

Measurement Equipment Used:

Rohde & Schwarz EMI Receiver ESHS-20
Fischer Custom Communication LISN, FCC-LISN-50/250-25-2

Test Procedure
1. The EUT was placed on a wooden table 40 cm from a vertical ground plane and
approximately 80 cm above the horizontal ground plane on the floor. The EUT was set

to transmit in normally.
2. Line conducted data was recorded for both NEUTRAL and HOT lines.

Test Results

PASS. Refer to data sheet below.
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EE1F Monterey Road,
San Josa, CA 895037 USA
Tal: [(40B] 462-0BBS
Fax: [(40B) 4&62-0BBB

Datag: 7 File#: 165ZLCZ.EMI

a0

Level [(dEuv)

Data:

12-17-2002

Tima: 12

:25:06

Compliance Certification Serwice

/

/

/

/

Q.15 0.5 1 . 5. 10 20 20
Freguency (MHzZ)
Trace: Raf Trace:
Projact # : OZU16GZ-1
Test Enginser : Chin Pang
Company : Thomas W. Cokenias RFIJEMI Consultkbant
EOT : Aperto 5.BGHEI ISM Device w/5 Antennas
: with Sunny Co. AC Power Adapter
: FOC ID: PSER2001-A1
Modal Hame : S¥S1097-4018
Test Config. : EOT/Support Equipment
Test of Target: ENEE02Z, Class B
Mode of Cp. 1 T fRCV
: 116WVAC, GOHE
: Ll: Peak [ Green ), LZ: Peak [ Black )
CONDUCTED ERISSIONS DATA (115VAC 60Hz)
Frey. Reading Closs | Limit EN B in Remark
(MHz) | PK (@BuV) | QP (@BuV) [AV(dBuv)| (dB) | QP AV | QP (@B)|Av(dB)| L1/L2
nz1 5255 -- -- 0.00 . 40 3440 -11ES -1 25 L1
041 4512 = == 0.00 SE.49 4% 49 -1337 337 L1
026 43 38 = == 0.00 S6.00 4600 -1262 2R L1
nz1 4% 5% = == 0.00 . 43 3443 -1585 S5 ES L2
.41 44 20 = == 0.00 5240 42 49 -1369 360 L2
27N 3782 = == 0.00 a0.00 000 S221E [ O-1218 L2
6 Worst Data




FCC ID: PS6R3001-Al

Minimum 6 dB Bandwidth
Test Requirement: 15.247(a)2

Measurement Equipment Used:

Agilent E3440 Spectrum Analyzer
3ft length low loss coaxial cable

Test Procedures

The EUT was configured on a test bench. The EUT was set for continuous operation .
Frequency was set to LOW channel. While the transmitter broadcast a steady stream of
digital data, the analyzer MAX HOLD function was used to capture the envelope of the
transmission occupied bandwidth.

The test was repeated at MID channel and at HIGH channel.

Test Results: Refer to attached spectrum analyzer charts. Data taken with RES BW of 100
kHz shows minimum 6 dB BW of about 5 MHz. Minimum requirement: 500 kHz

Channel Frequency, MHz

Low 5728
Mid 5788
High 5847

10
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15.247(a)2: Minimum 6 dB Bandwidth

LOWChannel
ATTEN 10dB AMMKR . 50dB
AL 21 .5dBm 1o0dB/ 5. 05MH=
DISPLAY INE
10. 8 dB
D ‘WM
,yu#"
R
CENTER 5.72800GH= SPAN 10 . 00MH=z=

*RBW 100kH=z= VBW 100kH= SWFP 50 .0ms

11
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15.247(a)2: Minimum 6 dB Bandwidth

MID Channel
ATTEN 410dB AMKR — . 147dB
RL 21 .5dBm 10dB/ 5. 03MHz=
n. A WW‘MM! !

DISPLAY INE

10.p dB
i M‘M f \'W“'m

W T _ e Ty
=]

CENTER 5.78B00GH=z= SPAN 410 .00MH=
*RBW 100kHz= VBW 100kHZ SWP 50 .0ms

12
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15.247(a)2: Minimum 6 dB Bandwidth

HIGH Channel
ATTEN a120dB AMAMKRAR — . 50dB
RL 21 .5dBm 10dB ./ 5.02MH=z
N Wl‘w A
il i
DISPLAY INE
9.5 dBm
= J
R
CENTER 5.84700GH= SPAN 10 .00MH=

»RABW 100kH= vBW 100kH= SWFP 50 .0ms

13
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RF Power Output
Test Requirement: 15.247(b)

Measurement Equipment Used:

Agilent E4416A power meter
Agilent E9327A RF sensor
20 dB attenuator

Test Procedures

1. The EUT was configured on a test bench. The power meter was zeroed and
calibrated.

The control software was activated and power was set to produce highest output
level.
2. The 20 dB attenuator was connected to the antenna port of the EUT. The power
meter head was connected to the other end of the attenuator. Peak power was read
directly off the meter, accounting for the 20 dB attenuator.

3. The process in (1) and (2) was repeated for MID channel and HIGH channel.
Test Results

Power level readings converted to dBm are shown below. Refer also to spectrum
analyzer graphs. Reference level offset corrects for external attenuation and cable loss.

Channel Frequency, MHz Output Power, dBm
LOW 5728 27.0
MID 5788 26.9
HIGH 5847 26.5

Maximum output power output variation within 0.5 dBm of design 27 dBm output.

14
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Spurious Emissions, Conducted
Test Requirement: 15.247(c)

Measurement Equipment Used:

HP 8593EM Spectrum Analyzer

20 dB attenuator

3 ft length low loss A coaxial RF cable
Agilent E3440 Spectrum Analyzer

3ft length low loss coaxial cable

Test Procedure

1. The EUT was configured on a test bench. The cable was connected between the EUT
antenna port and the spectrum analyzer input port.

Spectrum analyzer RES BW was set to 100 kHz. While the transmitter broadcast a steady
stream of digital data, the analyzer MAX HOLD function was used to capture the
envelope of the transmission.

Readings were taken out to 10fo.

2. The process in (1) was repeated for MID channel and HIGH channel.

Test Results

Refer to attached data sheets. Data shows out of band emissions are suppressed well
below the -20 dBc minimum required by the Rules.

Channel Frequency, MHz

LOW 5728
MID 5788
HIGH 5847

15
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15.247(c): Spurious Emissions, Conducted

LOW Channel

ATTEN 10dB
RL 21 .5dBm

MKR 15 .50dBm

i10dB/ 5.689GH=z

]

DIS

LAYrLIME

Ul

—g . d Bjm

T WWM%J\’

START 30MH=
*RBW 100kxkH=z=z

STOFP 40.00GH=z=

*VBW 300kH= SWP

16

10. O0Osec
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15.247(c): Spurious Emissions, Conducted

LOW Channel

ATTEN 10dB VAVG 7 MKR 15.687dBm

RL 21 .5dBm 10dB/ 5.72957GHz=

fmm

DISPLAY LINE [

| —4.3 dBm
D
R _

CENTER 5.72500GHz SPAN 20 .00MH=z
*RBW 100kH=z »*VBW 300kHz SWP SO0 .O0ms

17
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15.247(c): Spurious Emissions, Conducted

MID Channel
ATTEN 10dB MKR 16.00dBm
RL 21 .5dBm 10dB/ 5.83GH=z=
o
DISPLIAY L INE
—4 .0 dBm
o
=]
"\
[ ™
Wﬁmwhqxwwﬁimwgﬁapr
M"’M '\Wﬂ
S _
START 30MH= STOP 40 .00GH=z=
»ABW 100kH=zZ »¥VBW 300kH=z= SWP 10 .0sec

18
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15.247(c): Spurious Emissions, Conducted

HIGH Channel
ATTEN 10dB MKR 16.00dBm
RL 21 .5dBm 10dB/ 5.83GH=z=
o
DISPLIAY L INE
—4 .0 dBm
o
=]
"\
[ ™
Wﬁmwhqxwwﬁimwgﬁapr
M"’M '\Wﬂ
S _
START 30MH= STOP 40 .00GH=z=
»ABW 100kH=zZ »¥VBW 300kH=z= SWP 10 .0sec

19
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15.247(c): Spurious Emissions, Conducted

HIGH Channel
ATTEN 410dB VAVG 34 MKR 16. 17dBm
RL 21 .5dBm 10dB/ 5.84717GHzZ
DISPLAY L INE |
—3.B dB

D

CENTER 5.85000GH=zZ
RBW 100kH=Z »VBW 300kH=Z

20

SPAN Z20.00MH=Z=Z
SWP 50.0ms
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Power Spectral Density
Test Requirement: 15.247(d)

Measurement Equipment Used:

Agilent E3440 Spectrum Analyzer
3ft length low loss coaxial cable

Test Procedure

For the LOW channel, the emission peak was set to the center of the display. The SPAN
was set to 300 kHz, the RES BW and VID BW were set to 3 kHz, and SWEEP TIME
was set to 100 seconds. The maximum trace was recorded and compared to the 8 dBm
limit.

The test was repeated for MID and HIGH channel.

Test Results

Maximum measured PSD was approximately -5.7 dBm. Refer to attached spectrum

analyzer charts.

Channel Frequency, MHz

LOW 5728
MID 5788
HIGH 5847

21
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15.247(d): Power Spectral Density

LOW Channel
ATTEN 20dB VAVG 2 MKR —5.33dBm
RL 314 .5dBm 10cdB./ S5.72800150G6H=Z
BFSPACr— T
8.0 dBm
B
<
AT T I | | ==
T N ——
. RIS - b -
CENTER 5.7280000GH= SPAN 300 .0kH=
»HRABW 3.0kH= »VBW 10kHZ »SWP 100sec
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15.247(d): Power Spectral Density

MID Channel

ATTEN 20dB VAVGEG 2 MKR —5.00dBm
RL 34 .5dBm 10dB/ S. 7B801708HZ
r ALY -+

rorsps Yy =L e

8.0 dBm

O

|'-' m' U &I A |IP'." [V lrr i AL il d ril_r A MMk

' NS - Py Pl [ 5 Bt o] PRt | BE) fn SESSERSERR. |
R —I | ¥ | ’

! i
TR e . —_ - S

|

{

i —_—

| | (NS, | A (S D BRRE L & el ol
T S S T . . (N N N SN

CENTER 5.7B80000GH= SPAN 300 .0kH=Z
»*RABW 3 .0kxkH=z »VBW 10kH=z=z *SWP 100sec
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15.247(d): Power Spectral Density
HIGH Channel

ATTEN Z20dB VAVG 2 MKR —S .A7dBm

HL 34 . .5c8m 10dB ./ S5.84711856H2Z
e l

VDN, SRR SORR e -
L].LbF’l__AY | — i b ] —3
8.0 dBm

D Y FEREE) RTINS [CWPeIay ACRSNPSTe. (NS SN FSMTNETINE [N

IR LA A PP R v Tn':r['._n'- oA

— ,_' 8

| |

1
i
i
|

l

I N N — .
]
1

TSR TN D O . O

CENTER 5.8B470000GH= SPAN 300 .0kH=
»RABW 3.0kH=Z »VBEBW 10kHZ=Z SWP 100sec
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