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Test Report

FCC Testing for the SX1126 UNII Customer Premise Equipment Transceiver
No. 3 Additional Antennas June 25, 2001

WJ Communications
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Jay Kruse
Alberto Campos
Tom Cokenias

This document presents the latest results for the WJ Communication’s SX1126
transceiver.

Customer requirements have required the addition of new antennas. The FCC
specifications as a function of antenna gain are listed in Table 1.

Table 1. FCC limits based on antenna gain.

Antenna Antenna Gain Maximum Maximum Maximum Maximum
(dBi) Allowed PSD Allowed Peak Allowed Band Allowed
(dBm/MHz) Transmit Power edge PSD Band edge + 10
BW=6 MHz (dBm/MHz) MHz
(dBm) PSD
(dBm/MHz)
Integrate 22.5 17.0 24.8 -39.5 -49.5
d
2’ Dish 28.0 12.0 19.8 -45.0 -55.0
3’ Dish 31.0 9.0 16.8 -48.0 -58.0
4’ Dish 34.0 6.0 13.8 -51.0 -61.0

In the initial testing with the integrated antenna, special attention was not placed

on maximizing the dynamic range of the spectrum analyzer. A typical SX1126
transceiver was tested at the maximum output power (14 dBm) for the three
bandwidths to determine the worse case band edge emissions. The lowest
channel dominates the band-edge PSD specifications. At the middle and

highest channels the noise floor of the spectrum analyzer limits the bandedge

emissions as shown in Figure 2 for the 6 MHz bandwidth signal.

Table 2. Measured band-edge PSD data

Bandwidth Output Power Maximum Maximum Maximum Maximum
(MHz) (dBm) Allowed Band | Measured Band Allowed Measured
edge PSD edge PSD Band edge + 10 | Band edge + 10
(dBm/MHz) (dBm/MHz) MHz MHz
PSD PSD
(dBm/MHz2) (dBm/MHz)
1.5 14.0 -51.0 -62.9 -61.0 -67.2
3.0 14.0 -51.0 -55.0 -61.0 -67.8
6.0 14.0 -51.0 -51.5 -61.0 -68.3
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Included in the manual will be the maximum output power for a given antenna and

signal bandwidth (Table 3).

Table 3. Maximum transceiver output power as a function of signal bandwidth

and antenna gain.

Antenna Antenna Gain Po (dBm) Po (dBm) Po (dBm)
(dBi) 1.5 MHz 3.0 MHz 6.0 MHz
Integrate 22.5 14.0 14.0 14.0
d
2’ Dish 28.0 13.8 14.0 14.0
3’ Dish 31.0 10.8 13.8 14.0
4’ Dish 34.0 7.8 10.8 13.8
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Figure 1. Low-band emmision plots for 1.5, 3.0 and 6.0 MHz. The output power was
14.0 dBm. All signal bandwidths passed the 34 dBi antenna bandedge
emission requirements at this output power level.
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Figure 2. Emmision plots for low, middle and high channels. The output power was
14.0 dBm and the bandwidth was 6 MHz. The noise floor of the spectrum

analzer determines the bandedge PSD for all but the low channel.
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Admendment 1 Test Methods for determining UNII parameters.

Peak Power Spectral Density 17 dBm/MHz
Resolution Bandwidth = 1MHz
Video Bandwidth = 1 MHz
Average = 100 sweeps
Peak Search
Measure Peak

Peak Transmit Power 17 dBm/MHz + 10*Log(Bandwidth in MHz)

Resolution Bandwidth ~ 1% Emission Bandwidth
Video Bandwidth = Resolution Bandwidth

Set Channel Bandwidth = Emission Bandwidth
View Trace

Measure Power in Channel Bandwidth

Band Edge -17 dBm/MHz — Antenna Gain (Bandedge)

-27 dBm/MHz — Antenna Gain (Bandedge + 10 MHz)

Resolution Bandwidth ~ 1% Emission Bandwidth
Video Bandwidth = Resolution Bandwidth/30
Center Frequency = Band Edge

Set Adjacent Channel Bandwidth = 1 MHz

View Trace

Measure Power in Adjacent Channel d Bandwidth

Test Setup

R&S FSIQ-26 Spectrum Analyzer

Modem
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Tektronix AWG2021 Arbitrary
Waveform Generator

Step
Attenuator

I:IO

—O

Agilent 331 Directional Coupler
Power Meter

wWJ
Communications
Tranceiver
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15.407(f) RF Exposure

NOTE: User manual will have instructions to maintain a minimum separation distance

of 1.5 m from all persons, to keep in compliance with 15 November 2000 TCB
Exclusions.
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15.407(c)6 Field Strength of Spurious and Harmonic Radiation

Radiated tests for unwanted out of band transmitter emissions were performed at three
different operating frequencies.

5730 MHz (LOW)
5754 MHz (MID)
5772 MHz (HIGH)

The SX1126 will be deployed with an integral antenna. The correct mounting hardware
for this antenna was not available at time of test. The antenna was placed next to the
radio (instead of being mounted on top covering the circuit board) and was connected to
the RF output port by the type and length cable that will be used on production units.

The test set-up is a worst-case configuration as emissions directly off the board are not
blocked or shielded as they would be under actual conditions. However, test data shows

the unit meets the 15.205 and 15.209 limits for radiated emissions above 1 GHz.

Summary of the test results is presented in the table below:

fo MHz Emission GHz | Reading Meas.dist, m 3 mCorr Limit Notes
dBuv/m dBuVv/m dBuVv/m
pk  av Pk Av
5730 16.050 59.8 1.0 50.3 74 54 LOCAL OSC
21.4 61.3 0.5 45.8 74 54 LOCAL OSC
26.77 67.5 0.5 51.96 NONE LOCAL OSC
not 15.205
5754 17.25 59.3 1.0 49.8 NONE 3™ harmonic
not 15.205
21.7 59.2 0.5 437 NONE LOCAL OSC
not 15.205
5772 16.13 54.7 1.0 45.2 74 54 LOCAL OSC
21.76 57.7 0.5 42.2 NONE LOCAL OSC
not 15.205
Dist correction, 1m to 3m: -9.54 dB
Distance correction, 0.5m to 3m -15.54 dB
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NTTSX1126 Radiated Emissions, Radiowaves 2 ft dish
fo=5730 MHz

Emissions: 8.25 - 18 GHz

spch 56 . 17 dBuV
17 . D1D0HE
AW101320-2 ST30A

«ATTEN 2048
AL 70.04dBpv 10487

11 13 ors2ss01

START 0.2900M2 STOoM 10,0000
+MBwW 1 .0M-E «wlw 3,0M-p SwWt 200w
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NTTSX1126 Radiated Emissions, Radiowaves 3 ft dish
fo=5730 MHz

Emissions: 8.25 - 18 GHz

sATTEM Z0dB MKR 55.67dBpY
RL 70.0dBuY 1048/ 17 .9190GHz

11 1@ B7/25/0

1 RWsP-3 57304

T T

) L 1
- A =

ooGHz
START 8.2500Hz STOP 18.0
+REBwW 1.0MHz *VBW 3.0MHZz SwWiP 200ms
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NTTSX1126 Radiated Emissions, Radiowaves 4 ft dish
fo =5730 MHz

Emissions: 8.25 - 18 GHz

MR S6.67dBpV
17 .9196GHE

[ HHIEIFIE* S730A

+ATTEN 2048

AL 70.0dBuY 1048/
11;[5 B?f#ﬁfﬂ

L

l l
eTART B.2500Hz sToP 18 .000GHz
+=REW 1.aMH=z wwvBwW 3 .0MHz =wWP 200m=
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NTTSX1126 Radiated Emissions
fo=5730 MHz

Emissions: 18 - 26.5 GHz Radiowaves 2ft dish

+tATTEN 2048
RL 70.04dBRYv 1@8d87

I
7 F?xﬁﬁfﬁi

l | |
S=TART 18.0000GHz STOFP 26 .500GH=E
+*RABW 1.0MHZz *=*vVBW 3.0MHZz SWP 170ms
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NTTSX1126 Radiated Emissions
fo=5730 MHz

Emissions: 18 - 26.5 GHz Radiowaves 3ft dish

«ATTEN 20dB MR S52,.33dBRV
RL 70.0dBuVv 10dB/ a5, 1266HzZ

2 T
11: 40 F?EE{EHE{ li Hr_-lﬂ:&[ S730A

f.
I L

L L L | L JI. L | k
START 18.000GH=z SToOF Z26.500GHz
+REBW 1.aMHz #WEBW 3.0MHE SWFPR 170m=
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fo = 5730 MHz

Emissions: 18 - 26.5 GHz Radiowaves 4ft dish

+ATTEN 2048
AL 70.0dBuVv 1048/ :
11 34 bD7s2ss01 RW1012164 S730A

1
+ i T

W

kL L k i I b

START 18.000GHEz STOFP 26.500GHz
*REwW 1.0M-Hz *=*VBW 3.0MHz SWFP 170ms
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NTTSX1126 Radiated Emissions
fo=5730 MHz

Emissions 26.5 - 40 GHz Radiowaves 2ft dish

MER S8.00dBpV
EE,SEEHzI
o—=2 [5730A

+ATTERM Z084dE
AL 70.0dBuY

5 e

W l . J_
START 26.50GH:z STOFP 40 .80006GHzE
#*RBW 1.0MHE *vBW 3 .0MHE SWP 270m=
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NTTSX1126 Radiated Emissions
fo=5730 MHz

Emissions: 26 - 40 GHz Radiowaves 3ft dish

+ATTEN Z0dB MKR S6.50dBuV
AL 70.0dBuV 1048/ 39 . 96GHz

I r T - A
12:32 F?;gﬁ;a RSP3 |S 30

\

| 8 b l i I e :- | I.
START 26 .50GH= STOP 40 .00GHz
«=REwW 1.0MHZ=z wWvBW 3I.0MHEZ SWFPR 270ms
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fo = 5730 MHz

FCC ID: NTTSX1126

Emissions: 26.5 - 40GHz Radiowaves 4ft dish

+ATTEN Z20dB
RL 70.0dBuV
' 6 DP7s/25-0

W \ | l
=START 26 .500GH=z
*REW 1.0MHZz

MER S56.83dBpY
39 . ScEHE

ib1z1l64 S7304A

,i

I

wvBwW 3 .0MHE

STOF 40 .00GHEz
SWFPF 270ms
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NTTSX1126 Radiated Emissions
fo = 5754 MHz

Emissions 8.25 - 18 GHz Radiowaves 2ft dish

MEKR 55.83dBpY
17 .919GHz .
HrlﬂirEﬂ‘E 5T54B

+ATTEN 204
AL 70.0dBuv 1048/

rﬂ:$2 b7s25,01 |

|
M
A B

: 18 .2900GHEz
=TART B8.250GHE STOP 8
*REW 1.0MH=Zz *WVEW 3 .0MHZ SWE 208ms

I. _
i||j||
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I

L

18 of 42



Watkins-Johnson Co.

NTTSX1126 Radiated Emissions
fo = 5754 MHz

Emissions 8.25 - 18 GHz, Radiowaves 3 ft dish

+ATTEN 20dB
AL 70.0dBuY

10 $7 p7s25/01

|

W | | . |
aTART 8.2300Hz
+RBW 1.0MHE

k
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MK 56 .33dBpV
17 .9190GHEx '
RWSFP-3 57548

STOF 18.0000+HEz
+vVBW 3. 0M-HE SwWFE Z00me
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NTTSX1126 Radiated Emissions
fo = 5754 MHz

Emissions 8.25 - 18 GHz Radiowaves 4ft dish

+ATTEN 20dB MKR 57 .50dBuV
RL 70.0dBuYV 10487 17 .919CGHz
I I T

im: a p7rs ]r n‘rmumi 57548 |

s
mEE
-

—]
~ ==

[GHE
START B.2500HEZ sToF 18.00
+«REW 1.0MHEZ +vBW 3,0MHEZ SWP Z200m=s

=]
=

8
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NTTSX1126 Radiated Emissions
fo = 5754 MHz

Emissions 18 - 26.5 GHz Radiowaves 2ft dish

+ATTEN 20dB MKR S1.83d8uV

70 . 0dBuY 10 dB7 25.933CHz :
T3 E ' HHIEIEEBTE ST54B

7s2s-0
*{ t
w | ‘ { l | i

SsTART 18.000GHEz SToP 26.500GHz
+*RBW 1.0MHE *WVBW 3.0MHEZ SWFP 170ma
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NTTSX1126 Radiated Emissions
fo = 5754 MHz

Emissions 18 - 26.5 GHz Radiowaves 3ft dish

+ATTEN Z204dB MKR 53.50dBpVY

RL 70.0dBuV 1048/ 25, 9330GHz ,
' ; ' RWsP3 S754B
11192 . I

- + . 1S . ¥
L | | | | | | | |
START 18.000GHz SToP 26.5000GHz
+REBW 1.0MHE #WBW 3.0MHE SWP 170ma
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NTTSX1126 Radiated Emissions
fo = 5754 MHz

Emissions 18 - 26.5GHz Radiowaves 4ft dish

+ATTEN 2048 MER S3 .__1 TdBEuW
FRL 7O0.04d8BpW i18dBs 25 .,.933GH:=

57548
11 ?E h?;éﬁxﬂ1 L = 1&1215*

| ‘ |
| L ! L k L

START 18.000GHEz SToFP 26 .500GH=z
+REBW 1.0MHEZ =vBwW 3. 0MHE SWPR 170ms
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NTTSX1126 Radiated Emissions
fo = 5754 MHz

Emissions 26.5 - 40 GHz Radiowaves 2ft dish

+ATTEN 2048 MKR 57 .00dBpV

AL 70.0dBuv 10487 36.946GHzT
3 prsasso 1p132o-2 |57548

1 & I N | ‘ I 8
| s ]
START 26 .5006GHz STOFP 40 . 000GHz=z
+REW 1.0MHz *=WwBW 3.0MHz =224 270ms
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NTTSX1126 Radiated Emissions
fo = 5754 MHz

Emissions 26.5 - 40 GHz Radiowaves 3 ft dish

«ATTEN 2048 MR S58.33dBpY
AL 70,.0dBuY 18484 y EE*HES’EH;#B
(18 "7 P?gg /0 R&FP3 57 |

BTART 26,.50GHE STOP 40 . 00GHz
«REW 1.0MHZ wHWBW 3,.0MHE SWP 270ms
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NTTSX1126 Radiated Emissions
fo = 5754 MHz

Emissions 26.5 - 40 GHz Radiowaves 4 ft dish

+ATTEMN 2ZO0dB MEKR 57 .83dBRY
RL Ta rEdBH"H‘I .
72550

w |

=S=TART 26 .50GH=E STOP 40.00GHz
*REBW 1.0MHZ =vEW 3.0MHEz SWPR 270ms
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NTTSX1126 Radiated Emissions
fo =5772MHz

Emissions 8.25 - 18 GHz, 2ft dish

PATTEN 2048 MR S6. 12dBpV

AL 88 .8dBuY 1048/ 18 .000GHz
' RW10 1;329]?_ -

s =

= F?fﬁﬁzai

! | |
" B
k i
START 8.250GH=z STOFP 18.000GHz
*REW 1.0MHzZ *VBW 3 .0MHZ SWF Z00ms
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NTTSX1126 Radiated Emissions
fo=5772 MHz

Emissions 8.25 - 18 GHz, 3ft dish

«ATTEM 2048
RL B88.8d4dBpY IE!":IE-*'r

T I
(1@:39 BFr 25570

——
=
—
——
—
—
—
—
—
—
——
e—

= L
START 8.250GHZz
+*REBW 1.,0MHE
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MR 75.58dBpV
i6.2000Hx
-3 5773
1

[

STOF 18.000GHEz
*VBW 3.0MHZ

SWP 200ms
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NTTSX1126 Radiated Emissions
fo=5772 MHz

Emissions 8.25 - 18 GHz, 4ft dish

FATTEN 20dB MKR S6.83dBpVY
RL 70.0dBuV 18dB/ 17 .9189GHz

10147 p7v { 1012164 577128

—
=]
—
e
|—"
—
—
—
i

. |
START 8.250CH: STOP 18.000GHEz
*REBW 1.0MHz *VBW 3.0MHEZ SWP 200ms
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NTTSX1126 Radiated Emissions
fo=5772 MHz

Emissions 18-26.5 GHz Radiowaves 2ft dish

+*ATTEN 20dB MR S2.83dBuV
70 .0d W 1D dB7 25.933GHz .
141 T RhioilE20+2 5¥728B

w !-
START 18.000CGHE=z STOF 26 .500GHz
*RBwW 1.0MHE *VBW 3I.0MHE SWF 170m=
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NTTSX1126 Radiated Emissions
fo=5772 MHz

Emissions 18 - 26.5 GHz Radiowaves 3ft dish

«ATTEN 20dB MR S52,.33dBRV
RL 70.0dBuVv 10dB/ a5, 1266HzZ

2 T
11: 40 F?EE{EHE{ li Hr_-lﬂ:&[ S730A

+
| L .
|
; e
! L | L i L k

START 18.000GH=x SToOF 26.500GHz
+REW 1.0MHE *=vVEBW 3 .aMHEz SWFE 170m=
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NTTSX1126 Radiated Emissions
fo=5772 MHz

Emissions 18 - 26.5 GHz Radiowaves 4ft dish

+ATTEN Z20dJB MR EE._E.T-"dEh.l-"u"
FL 78.;0dBpY 18487 25.9330H=x

' | ' 2 57728
$9 p7s25/01 l Hr1a1F154 |

|'I‘l

&TART 18.0000GHEz STOP 26.500CGHz
+REwW 1.0MHE +vBW 3.0MHE SWP 170ma
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NTTSX1126 Radiated Emissions
fo=5772 MHz

Emissions 26.5 - 40 GHz Radiowaves 2ft dish

+ATTENMN 204dE MEER S53.50dBuY
RL 70.0dBuV 37 .8606GH=
LiE:iE

w | o
START 26.50GHz STOP 40.00GHz
*RBW 1.2MHz *vBW 3.0MHz SWPE 270m=s
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NTTSX1126 Radiated Emissions
fo=5772 MHz

Emissions 26.5 - 40 GHz Radiowaves 3 ft dish

s ATTEN 2048 R 53 .00d8LY
L. 70 0dBuY lli.'ldﬂf_ flE.ﬂ':lf.i;;?#F
12:16 @7/25/01 RWSH3 |3

It k

« FOCHTE SToP

START 206
+FEw 1 .0M-Z +vBWwW 3.0MHz
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NTTSX1126 Radiated Emissions
fo=5772 MHz

Emissions 26.5 - 40 GHz Radiowaves 4 ft dish

+ATTEN 20JB MEKR S53.83d4dBpV
AL 70.0d4dBpvY 1u-13fr 37 .=280HE
12:120 O7/,25701
| ! | 1 i

1b12164 37728
!

b { i L ' I | |
START 26.500Hz STOF 40 .00GH=z
+REBW 1.0MHZz wWEBW 3 .0MHZ SWFE 270ms
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Measurement Equipment Used:

HP 8565E Spectrum Analyzer
HP 84125C Microwave EMI Measurement System

Test Set-Up

Ground plane

HP84125C antenna/premp
N

0.5-1m
EUT “—>

1-2 meters

turntable

horn antenna

SER

HP84125C modules

\

spectrum analyzer

N

Requirement

For restricted band emissions listed in 15.205 that are above 1 GHz, the limit of each
spurious and harmonic emission detected shall be no more than

54 dBuV/m at 3m separation, using an average detector

74 dBuV/m at 3m separation, using a peak detector
Test Method
With the transmitter operating at full power, the EUT was rotated 360° and the search
antenna was slowly raised and lowered by hand in both polarities, all in an attempt to
maximize the levels of the received emission for each harmonic and spurious emission up
to 40 GHz.

Test Results

The HP84125C, when used with the memory card, applies all corrections such as cable
loss, antenna factor, and amplifier gains to the received signal and displays a corrected
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field strength level on the spectrum analyzer screen. System operation is verified per user
manual by connecting a signal generator to where the antenna port would normally
connect, and comparing the displayed emission level with the theoretical level calculated
for the system loss/gain parameters.
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ITE Radiated Emissions, 30 — 1000 MHz

ENMISoft Vasona Emission Measurement Softwara

‘Wenioa DR ) At [ ire 18033

Arpihcier dab
(-]

“Wasona by EMiSoR

| M

[T

L ol]

o I | i

30 s AR
ERgd (s By Formal 300615
Fuaiaben Fhesciri: Fad] © maiiora

Femulis Tide : EMZ2 |Class B Formal 30810
Test Laborstory © Budding T

Engineariser | Peter Lijequisl

a.lﬂlhﬂ [EUT): Wi, SX11268 3-28-01

Trarsnwarior on B table powened up with 24

waits DL,
Confligumlian
Casa open with koad connected o antenna port.
Curren Tima (29 Marl at 18RI Vasora is a rademark of ENESoft Lid
Another fest and assessment product from EMESolt |
Debug Data
o Freguercy Faw Cazh AF Larend Erréwmizn Pl Hgt Al Lt Hargin Fess  Corerearis
Ll AN Laas ol R ik Thes «m Cog &l 2] Fail
i PERE2E 123 e nna mM Privsmsy H ] o 473 4 4 Pma.
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EMiSoft Vasona Emission Measurement Softwars

“digraian | 08 Prini Relresce Tirg . W3
gl O Vasana by EMiSof
ne b . | Hosrrerai
I [ | | [ ] ericai
T | i OumalLl
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| i (| | [ I A |
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N i | 1 [ [ )

na | [ |

EM3 Pmn M) Frerml 308453
Faciaas Eiecre Faid Cremsores

Resulis Tile  : ERMEZZ (Class E) Formal 308415
Test Laboratory  © Building 7

Engineanjsar | Peler Lijequist
Epm.q:rrl!l'rl[El.l'ﬂ WL, EMA13E A

Traraserior on e table poweisd up with 24

volts OLC.
Configuralion

Casa open with kead connected 1 anterra port.
Curnant Himae - 70 Mar 01 sl 0124 Wamona is & trademark of EMiSol Lid

Ao lest and asssssmaent produs] Troms EMIES |
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15.207 AC Line Conducted Tests

The EUT uses DC voltage only. During radiated emissions tests, the EUT was powered
by a laboratory power supply plugged into a LISN AC receptable located on the turntable
floor. The LISN is mounted underneath the turntable.

Test results show no detectable emissions within 15 dB of limits in the 0.45 - 30 MHz.
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EMiSoft Vasona &mwm Measurament Software

“erwan 104 Rafsrsscs Terw : 73823
'"'""'m' ‘:‘" ‘“asona by EMSoft
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Watkins-Johnson Co. FCC ID: NTTSX1126

Test Site

All radiated testing was performed at Cisco Systems by me or under my supervision.
Antenna conducted RF emissions were performed at Watkins Johnson and at Cisco.
Conducted and radiated emissions were performed using test equipment with calibration
traceable to NIST, and following test procedures accepted by the industry.

THOMAS N. COKENIAS
Consultant, EMC&Radio Type Approvals
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