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Abstract

In the document are reported the results of some measurements
performed on MINI-LINK BAS RAU.
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ABBREVATIONS

EUT Equipment Under Test
IF Intermediate Frequency
NCU Node Control UnitUnit
Pout Output power

RAU RAdio Unit

RF Radio Frequency

T Temperature

\% RAU Voltage Supply
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2 REFERENCES
[1] Federal Communications Commission part. 2-
Frequency allocations and radio treaty matters;
general rules and regulations
[2] Federal Communications Commission part.101-
Fixed microwave services
[3] 1/102 64-UKL 601 04, rev.B, Ericsson Type
Acceptance Radio Transceiver test specification
3 INTRODUCTION

This test report is submitted to the FCC for the acceptance of the
Ericsson Microwave AB radios operating in the LMDS band 31.0
to 31.3 GHz.

Ericsson radios are full compliant to the specification stated in the
FCC part 2 and FCC part 101

The aim of the following tests is to give evidence of compliance to
the relevant requirements of Federal Communications
Commission ([1], [2].

1. Occupied bandwidth

2. Frequency stability vs temperature and supply voltage

3. Frequency tolerance

4. Output spectrum (spectrum mask)

5. Spurious emission at antenna terminal

6. Field strength of spurious radiation

The EUT are

radio terminal UKL 601 04/21 at 31.279 GHz

radio node UKL 601 04/11 at 31.021GHz (Output mask test)

radio terminal UKL 601 04/21 at 31.279 GHz (Output mask test)
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Climatic chamber
FlexNU(g)
GEEEEEEEEEEEEEEEEEEEEEE .
" F DC block
EUT u (f) ______ NCU (g)
) : A | | +48\
: RF Power Power
: supply (e) supply (d)
.IIIIIIIIIIIIIIIIIIIIII: V
Att
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The measurement set-up is sketched in fig.1

10 MHz
Spectrum analyzer (a) GPS (b)

Figure 1 — Sketch of measurement set-up

LIST OF INSTRUMENTS

(@) Spectrum analyser HP8565E

(b) Exac Time 9390 Global Positioning System Time Code and
Frequency Generator

(c) 2 X Multimeter HP 973A

(d) DC Power Supply Agilent 6038A
(e) DC Power Supply Agilent 6038A
(f) DC block Minicircuit 15542

(g9) Node Control Unit ROJ 207 103/1 and/or Acces Terminal BFD
101 16/3

(h) Climatic Chamber Angelantoni Hygros 250

All the instruments are calibrated from a certified laboratory and
the calibration information are filed in a dedicated binder

_doc\31GHz\FCC_rep_31_D.doc
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5 MEASUREMENTS
5.1 RF OUTPUT POWER
51.1 Conditions
T=20°C
V=44:60 V
Pout=Pmax= xx dBm ( 7 dB attenuation outside RAU)
TX always ON
Modulation OFF
frv=31.279 GHz
Radio Control Loop OFF
5.1.2 Results
P/N dBm
@Fo
UKL 601 04/21 22.7
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Table 1- Output power stability

Temperature (°C) Output power (dBm)

V=44V V=52V V=60V
-30 15.4 154 154
-20 15.86 15.86 15.86
-10 16.2 16.2 16.2
0 16.14 16.14 16.14
10 16.04 16.04 16.04
20 15.74 15.74 15.74
25 15.7 15.7 15.7
30 15.7 15.7 15.7
40 15.6 15.6 15.6
50 15.6 15.6 15.6
60 15.3 15.3 15.3
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5.2

521

5.2.2

OCCUPIED BANDWIDTH

Conditions

T=20°C

V=52V

TX always ON

Modulation ON

fx=31.015 GHz

Pout=Pmax=22.7 dBm (10dB attenuation outside RAU)
Spectrum analyser settings:

SPAN=160MHz, RBW=100KHz, VBW=300Hz, f,=31015000KHz

Results

The occupied bandwidth is the frequency bandwidth such that,
below its lower and above its upper frequency limit, the mean
power radiated is equal to a certain percentage of the total mean
radiated power. The percentage used in the measurement was
1%, so the occupied bandwidth refers to 99% of the total mean
radiated power.

Occupied bandwidth (99%) = 28.3 MHz

See figg. 2 and 3
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ATTEN 4@dE ACNT . 1GdE
RL 30 BdEm 1@dBs  2B. 28 MHz
OCCUPTED BMW
o |20€¢ 55 om ,H”MNM““ML
Z8. 17MHE }; \\

X

e

L o

CENTER 31.821BGH=z

¥RBW 1PBkHz ¥UBW 188kHz

SPAN 108 . BMHz

SWF 58, Bms

Figure 2- Occupied bandwidth measurement

Radio Node UKL 601 04/11
ATTEN 4@dB AMKR —-.B7dB
RL 30. @dBm 18d B~ 28. 7MHz
OCCUPIED BW e
0 %0C¢ 9908 y w“-\
28. E7MHz ‘{' \

Al TR

CENTER 31.2798GHz
¥RBW 188BkH=z

UBW 1B8kHz

SPAN 1808. BMH=z

SWP 58. Bms

Figure 3- Occupied bandwidth measurement
Radio Terminal UKL 601 04/21
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31.0 — 31.075GHz Lower block. Figures 4,5, show the 1% channel and 6, 7 the 2™ channel

for band end compliance

ATTEN 48dB MKR 13. 17dBm ATTEN 4@dE MKR 11.84dBm
RL 2@ 7dBm 1BdB/ 31.B21GHz RL 2@. 7dBm 1@dBs  31. B212GHz
.. - i J!h
MKR[V + | }’ 1\
o 314$21 GHz §§3¢212 GHz [ \
13. 17 dBim D11 84 dBm f
/1 AN o] T
///' \\\ — \ ]
A= 7 \

CENTER 31.B838GHz SPAN 1.B@08GHz CENTER 31.@375GHz SPAN 200 . BMHz
#RBW 38@kHz UBW 388kHz SWP 58. Bms *RBUW 30PkHz UBW 3BDkHz SWP 58. @ms
H t

Figure 4-5. 31.021GHz - 1* channel lower band end measurement.

ATTEN 48dB MKR 1@ 84dBm .

RL 2@. 7dBm 1@dBs  31.@49GHz ATTEN 4@dB MKR 12.@@dBm

RL 20. 7dBm 1@dB/  31.P492GHz
KR
31. 949 GH MKR
DiTa 34 T 31. §492|GHz f \
) P N D1z 08 dBm f \ i
7 N T e B
/ N ] [ \ ™
v N 7 N
Jatd

19 FYTTINCY W Y] Yrred m " i -

CENTER 31.838GHz SPAN 1.@0BGHz CENTER 31.B@375GHz SPAN ZBB. BMHz
*RBW 30@kHz UBW 3BBkHz SWP 58. Bms *REW 300kHz UBW 388kHz SWP E@. @ms

Figure 5-6. 31.049GHz - 2" channel higher band end measurement.
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EN/FAD 109 251 R1B

31.225 — 31.3GHz Higher block. Figures 4,5,6 and 7 show the 1° and 2" channel for band
end compliance

ATTEN 4@dB CNT '11.83dBm -
ATTEN 40dB CNT 18.83dBm
RL_20. 5dBm 1@dB/  31.25032 GHz RL 20, 5dBm 18dB/ 31, 24967 GHz
ﬁ“ﬂﬁ

KR | FIKR d
o 121251 Ghe MR 12| ohz

11.83 dBm P, N D16 &3 dBm ’{ \ ]

im__] J
P A —— 7 \ e~

e A S5 RV ¢ L0 N

CENTER 31.2B3GHz SPAN 1.088GHz CENTER 31.2B25GHz SPAN 200.8MHz
#¥RBW 388kHz UBW 3B80kHz SWP 58. Bms *¥REW 30BkHz UBM 3PBkHz SWP 58. Bms
H t
Figure 8-9. 31.251GHz - 1 channel lower band end measurement.
ATTEN 4@8dB CNT 11.47dBm :
ATTEN 48dB CNT 1@.13
RL 20. 8dBm 1BdB/  31.27916 GHz RL 2@ 8B 104, 31 zeabm opm
L] ‘I
MKR
31.279 GHz B 279z | oz / \
DT #7 dBm D15 13 dfm
AN i W
"]
LN f \ “ﬁ

/]

[T e

CENTER 31.Z2B3GH=z SPAN 1.B8BBGH=z CENTER 31.Z2B25GH=z SPAN 208 . 8MH=z
¥RBW 38BkHz UBW 38@8kH=z SWP 50. Bms ¥RBW 3BBkH=z UBW 3B88kHz SWP 58. Bms
Figure 10-11 31.279GHz - 2" channel higher band end measurement.
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5.3

531

5.3.2

FREQUENCY STABILITY

Conditions

f1x=31.279 GHz
Pout=Pmax=22.7 dBm (20dB attenuation outside RAU)
TX always ON

Modulation OFF

Results

See table 3.

The frequency never changes when the supply voltages are
modified from the minimum to the maximum value.

We have a maximum variation of 50 kHz going from —30°C to
60°C. That's a variation < 2ppm.
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Table 3- Frequency stability

Temperature (°C) Frequency (kHz)
V=44V V=52V V=60V
-30 31,278,975 31,278,975 31,278,975
-20 31,278,975 31,278,975 31,278,975
-10 31,278,980 31,278,980 31,278,980
0 31,278,980 31,278,980 31,278,980
10 31,278,988 31,278,988 31,278,988
20 31,279,000 31,279,000 31,279,000
25 31,279,000 31,279,000 31,279,000
30 31,278,997 31,278,997 31,278,997
40 31,278,990 31,278,990 31,278,990
50 31,278,970 31,278,970 31,278,970
60 31,278,950 31,278,950 31,278,950
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Table 4

5.4 FREQUENCY TOLERANCE

541 Conditions

f1x=31,279 GHz

Pout=Pmax=22.7 dBm (20dB attenuation outside RAU)

TX always ON

Modulation OFF

542 Results

See table 4

Set frequency (KHz) 31.251.000 31.279.000
Measured frequency (KHz) | 31.250.996 31.279.003
Delta (ppm) 0.1 0.1
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5.5

551

5.5.2

SPECTRUM MASK

Conditions

T=20°C

V=52V

1% £1x=31.021 GHz 2" £1,=31.279 GHz
Pout=Pmax=22.7 dBm (20dB attenuation outside RAU)
TX always ON

Modulation ON

Spectrum analyser settings and plot:

See figures 1 to 6

Results

In Annex 1 are reported the attenuation values A(Df) with respect
to the fundamental level (as per [2] sec. 101.111 (a)(1)) at several
frequency offset Df according to [2] sec.101.111 par.(ii) (iii) and [3]
sec.5.5.4. The Df and the limits are evaluated considering B=850
MHz in par.(ii) sec.101.111 of FCC. In Figures are reported the
measurements taken at the higher and lower side of the
authorised bandwidth.
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CETECOM ICT Services GmbH CWQM

Client: ERICSSON Order No. 2-2249-C/00

1 General Information

1.1 Test laboratory

CETECOM ICT Services GmbH CETECOM ICT Services GmbH
Untertirkheimer Strale 6-10 P.O. Box 1004 45

D-66117 Saarbriicken D-66004 Saarbriicken

Germany Germary

Phone: +49 (0)681-598-8434

Fax: +49 (0)681-598-9075

E-Mail: info@ict.cetecom.de

Internet: http://Awww.cetecom.de

Deutscher
Akkreditierungs
Rat

DAR Accredited Testing Laboratory
Registration Number TTI-P-G 166/98

1.2 Client information

Name :  Ericsson Microwave Sysems AB
Street . Hojebergsgatan 2

Town . SE-43184 Mdlndd
Country . Sweden

Telephone . +46-31-747-6037

Fax . +46-31-2772 25

Contact person :

Name : Mr. Roberto Crosta
Company :  Ericsson Lab Ity Sp.A.
Street . ViaCadorma, 73

Town :1-20090 Vimodrone - Milan

1.3 Application details

Date of receipt of gpplication :  Sept 07, 2000
Date of receipt of test item . Sept 11, 2000
Date of test » Sept 12/13, 2000

Page 3 of 10
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1.4 Deviceunder test

Terminal Station: Outdoor Unit : MINI-LINK BAS 31GHz
UKL 601 04/21
Serid numbers: A23000 PN50 (Radio)
134106 (Antenna)
Indoor Unit : BFD 101 16/3
Base Station: Qutdoor Unit : MINI-LINK BAS 31GHz
UKL 601 04/11
Serid numbers: A23000 PN50 (Radio)
134107 (Antenna)
Indoor Unit : R-AAS
Serid number : BFD 501 030/1
Indoor Unit : NCU
Serid number : ROJ 207 103/1
1.5 Test Set-up Spectrum masks M easurement
f<50GHz
Spectium " Attenuator ———
Aotz OoDU IDU
1.6 Used Test Equipment
No. Equipment Type Manufacturer
1 Spectrum Anayzer HP 8565E Hewlett Packard
2 Spectrum Anayzer TEK 2782 Tektronix
3 Harmonic Mixer 11970V Hewlett Packard
4 Harmonic Mixer 11970W Hewlett Packard
5 Harmonic Mixer WM 780F Tektronix
6 Harmonic Mixer WM 780D Tektronix
7 Tapered Trangtions Thomson-CSF
8 div. Cables Suhner

Page 4 of 10
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2 Test results

2.1 Frequency Spectrum of Terminal Station

Plot 1 Spectrum mask (conducted)

ATTEN 2@dE MKR -48. 83dEm
RL 18 BdEBm 1AdBs  2E. 35GHz
FCCalGHZ
VKR
ZE. 35 GHz
D=35T17 dEBn
W

START 14. 88GHz STOP 36. 48GHz
¥RBW 16868kHz VEW 188kHz SWP 4. 18sec

Plot 2 gpectrum mask (conducted)

ATTEN 2@dE MKR 15 SEdEm
FL 28. Bd Em 1AdBs  31.278GHz
R 1[GHzZ
i *
MKR
31 e.?a :IHZ
D15 %@ dEm
5 /s N,
P ]

ok WJWMwﬁ e

CENTER 321.158GH=z SPAN 1. BAAGHz
¥RBW 1. 8MHz VEW 1. 8MHz SWP 5. Bms
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Plot 3 spectrum mask (conducted)

ATTEN 2@8dE MR —-43.83dEBm
RL 18. 8dBm 16d B~ 49, 1EGHz
FICC31fGHZ
MER
49. 16 GHlz

,P.ANMW ot

START 31 . 98GHz STOP 58. BBGHz
¥RBW 188kHz VBW 1868kHz SWFP 4. EBsec

2.2 Frequency Spectrum of Base Station

Plot 4 gpectrum mask (conducted)

ATTEM 3&dB MR —-43. B@d Bm
EL 128. BdBm 18dB~ 2E6. 35GHz
FICC3LGHS
MER
26. 35 GH=

X
iy i bl ,a.,.mwww P
START 14.BBGHz STOFP 30. 48GHz
¥RBW 1608kHz VEBW 188kHz SWF 4. 18szec
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Plot 5 spectrum mask (conducted)

ATTEM 3BdE MKR 14 33dEBm
RL 18. BdEm 1@dB, 31 BZEGHz
ﬂ ACOR1[GHZ
VKR
31,8208 GHz
D14 33 dEm \
3 /1 ™,
7 K

B
CEMTER 31.156AGH=z SPAN 1. BBBGHz
¥RFEW 1. @MHz VBW 1.8MHz SWP 50, Bms

Plot 6 gpectrum mask (conducted)

ATTEM 3&dB MKRE —-43. 6¥dBm
RL 18. BdBm 18dB~ 48. BZ2GHz
FICC3LGHZ
MER
43. 82 GH=

P Pl 'y st e

START 31.98GH= STOP 50. BAGHz
¥FEMW 108kH= VEBW 188kHz SWP 4.6Bszec
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CONDUCTED SPURIOUS EMISSION W-BAS

Abstract

Spurious emission from 9KHz up to 170 GHz is measured at the
antenna port of a W-Bas Node unit for FCC Type Approval Test

Report
Contents
7.1 Test facilitieS deSCHPLION .......c.eeiiiiie e e 18
7.2 EQUIPMENT UNAEE LEST ... .ottt e e e e e e e e e enreeaeens 19
S T =S (0T o = TSRS 19
A =TS A= To [ ] o] 1T | SRR 19
7.5 TeSEMENOUE. ... e s e e e 20
7.6 TESETESUILS .....eeiiieiiiee ettt e et e e s st e e e e st e e e e e nneeeesenseeeeeans 21
0 A 10 ] (o SRRSO 23
7.8 ENCLOSED — CETECOM I€POI........ciiiiiiiieeiaiiieeeaiiiee et annee e e snnee e 24
7.1 TEST FACILITIES DESCRIPTION

The test was performed into two different section due to
instruments availability.

The first section was performed at Ericsson Lab Italy in Milan, Italy
for the frequency range from 10KHz up to 14GHz.
The second was performed in an external lab. (see section 7.9)

The Ericsson Lab Italy facility is an open lab environment. The
temperature is 20 - 25 °C and Rh 50-70 %.
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7.2

7.3

7.4

EQUIPMENT UNDER TEST
Outdoor unit: UKL 60104/11 and UKL 601 04/21

Indoor Unit: NCU ROJ 207 103/1 S/N A23000L4BN
and BFD 101 16/3 S/N A23000RKXH

TEST MODE

All tests are done in continuos mode, modulation ON and a supply
voltage of +50 V.

TEST EQUIPMENT

See Photo 1

Spectrum Analyser: HP 8564E S/N03120 Calibration. due to
01-2001

Coaxial cable: HP 11500F S/N 1555

Waveguide to coaxial transition: ICW-34-K 00-06-165 IMC
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7.5 TEST METHODE
Antenna port Waveguideto coaxial transition

/.

EUT SA

Coaxial cable

EUT = Equipment Under Test
SA = Spectrum Analyzer

Figure 1. Testsetup#1

In test set up #1 spurious emission between 9 kHz and 14 GHz is
measured at the antenna port.

The test set up can be seen in Photo 1.
The wanted signal is in diagram 1, in ON and OFF condition to

show the instrument noise floor, and the test results are in
diagram 2-5.
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7.6 TEST RESULTS
ATTEN Z2@dB &MKé -65. 33dB
RL 18. BdBm ladB- 121 . 3MH=
P\

aMKR
18113 MH=z

[
-65|33 4B { \
!

;- Y e A
bl

CENTER 31.2788GHz SPAM 488 . 8MHz
¥RBW 38kH=z ¥UBW 188kHz SWF 1.Z2Zdsec
DIAGRAM 1
ATTEN ZBdB MKRk—EE.EEdBm
RL 18. BdBm 1adB- T3BMHz
MKR
738 |MH=z

DI=E87133 dBm

START B&Hz STOP 1.8BBGH=z
#RBW 38BkH=z ¥UBMW 18@kHz SWP Z2.BBsec
DIAGRAM 2
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ATTEN ZBdB

MKR -G66.S83dEm

RL 18. 8dBm 18d B~ 2.893GH=z
MKE
2.893 GH=z
DI—B6]83 dBm
SR LS SO LI TR, T NIRRT

START 1. BBBAGH=z
¥RBW 38kHz

¥UBMW 188kHz

S5TOP 5.B888GHz
SWP 12.Bsec

DIAGRAM 3

MKR -55.83dBm

ATTEN ZBdB

RL 18. 8dBm 18dB~s B.583GH=z
MKRE
6.583 GH=z

DI~65[83 diBm

4 o

START 5. BBAGH=
¥RBW 3BkHz

¥UBW 188kH=z

STOP 18. BBAGH=z
SWF 14. Bsec

DIAGRAM 4
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ATTEN ZBdB MKRJ—SS.BBdBm

RL 1B8. BdBm ladB-r 13. 483GHz=z

MKR

13. 493 GH=z

D63 o0 dBm

i . A s ’

START 18.BBAGHz

STOP 14. BBBGH=z

¥RBW 38kHz ¥UBKW 188kHz SWP 12. Bsec

DIAGRAM 5

7.7 PHOTOS
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7.8 ENCLOSED — CETECOM REPORT

This section covers the frequency range from 14GHz up to 170GHz
and was perform in CETECOM.
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CETECOM ICT Services GmbH CWQM

Client: ERICSSON Order No. 2-2249-A/00

1 General Information

1.1 Test laboratory

CETECOM ICT Services GmbH CETECOM ICT Services GmbH
Untertirkheimer Strale 6-10 P.O. Box 1004 45

D-66117 Saarbriicken D-66004 Saarbriicken

Germany Germany

Phone: +49 (0)681-598-8434

Fax: +49 (0)681-598-9075

E-Mail: info@ict.cetecom.de

Internet: http://Awww.cetecom.de

Deutscher
Akkreditierungs
Rat

DAR Accredited Testing Laboratory
Registration Number TTI-P-G 166/98

1.2 Client information

Name : Ericsson Microwave Sysems AB
Street . Hojebergsgatan 2

Town . SE-43184 Mdlndd
Country . Sweden

Telephone . +46-31-747-6037

Fax . +46-31-2772 25

Contact person :

Name : Mr. Roberto Crosta
Company :  EricssonLab Itdy Sp.A.
Street . ViaCadorma, 73

Town : 1-20090 Vimodrone - Milan

1.3 Application details

Date of receipt of gpplication :  Sept 07, 2000
Date of receipt of test item . Sept 11, 2000
Date of test » Sept 12/13, 2000
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CETECOM ICT Services GmbH

Order No. 2-2249-A/00

Client: ERICSSON

CETECOM

1.4 Device under test

Terminal Sation:

Outdoor Unit :

MINI-LINK BAS 31GHz

UKL 601 04/21
Serid numbers: A23000 PN50 (Radio)
134106 (Antenna)
Indoor Unit : BFD 101 16/3
Base Station: Outdoor Unit : MINI-LINK BAS 31GHz
UKL 601 04/11
Serid numbers: A23000 PN50 (Radio)
134107 (Antenna)
Indoor Unit : R-AAS
Serid number : BFD 501 030/1
Indoor Unit : NCU
Serid number : ROJ 207 103/1
1.5 Test Set-up Conducted Emission
f <50 GHz
SPectium L™ ttenuetor ———|  ODU IDU
pi
f>50GHz
Pectum ™ Mixer ——
ixer OoDU IDU
Ardyzer | Mixer |
1.6 Used Test Equipment
No. Equipment Type Manufacturer
1 Spectrum Analyzer HP 8565E Hewlett Packard
2 Spectrum Analyzer TEK 2782 Tektronix
3 Harmonic Mixer 11970V Hewlett Packard
4 Harmonic Mixer 11970W Hewlett Packard
5 Harmonic Mixer WM 780F Tektronix
6 Harmonic Mixer WM780D Tektronix
7 Tapered Trangtions Thomson-CSF
8 div. Cables Suhner
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CETECOM ICT Services GmbH
Client: ERICSSON Order No. 2-2249-A/00

CETECOM

2 Testresults

2.1 Conducted Emission of Terminal Station

Plot 1 2nd Harmonics
CL Z4.BdE MKR —55. 83dEm
FL —15.@dEm 18dE.~ EZ. CESAGH=
MER
EZ. £55@ | GH=
DIES83 dEBm
S -1
< Bl
NI T g e ST T Oy AT W W e
CEMTER EZ. 5ES513GH= SPAM SBEE. @MH=z
REW 1.BMH=z UEL 1. @MH=z SWF SE. Bms
Plot 2 3rd Harmonics
CL =7 . BdE MKR —57. 17dEm
FL —13.@dEm 18dE.~ 93 . 837GH=z
MER

235 ®37 EHz
DIEE]17 dEm

CEMTER 93.837VGH=z SPAM 1. 8B8EGH=
REI 1.B8FMH=z VWEIM 1. @MH= SHFP 58. Bms
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Order No. 2-2249-A/00

Plot 3 4th Harmonics

Mkr 100.05GHz
Ref Lvl -86.5dBm

90.00GHz
ResBW 1MHz

BAND

-143.44dBm Tz FREQUENCY
10dB/ X9 90-140
Set
Frequency

Set
Start Freq

Set
Stop Freq

4 |
“ [ ’ "H' I\ [ ’M"l Ml Configure
| Freq Menu

Step Size
Menu

to 140.00GHz
VidBW 7MHz SWP 500mS

BAND Stop 140.00GHz

Tektronix 2782

Plot 4 5th Har monics

Mkr 122.06GHz
Ref Lvl -71.5dBm

110.00GHz
ResBW 1MHz

BAND

-138.34dBm Tk RES BW
10dB/ X11 110-170
Knob 1

Knob 2

Auto
on

[ B Gt [y ] ,
; AT Y f 1‘ ] “ I jl set Ratio
( Span/ResBW

to 170.00GHz
VidBW 7MHz SWP 600mS

BAND ResBW 1MHz

Tektronix 2782
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Client: ERICSSON Order No. 2-2249-A/00

CETECOM

2.2 Conducted Emission of Base Station

Plot 5 2nd Harmonics
CL =5.SdE MKR —<42. 53dEm
FL —12.5dEm 1@d B~ EZ. B443GH=
EERG443 =H
- = Sty
D4z ]82 dBm o 1
Ll e e J L“-q-. v - L) . ]
x
CENTER EBZ. B443GH=z SPAM ZBEE . @MH=z
REW 1.BMH=z WEL 1. @AMH=z SWF S3@. Bms
Plot 6 3rd Harmonics
CL =7.B0dE MKR —54. 53dEm
FL —132. AdEm 1@d B 93 AEEGH=
MER
93 BEE GH=z
DEET=3 dEm
Pl s el ey iy Il i et Rtk
CEMTER 92 BESGH=z SPAM Z . BEAGH=
REW 1.B@FMHz WEL 1. @MH=z SWF S@. Ams
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CETECOM ICT Services GmbH

Client: ERICSSON

Order No. 2-2249-A/00

Plot 7

4th Harmonics

Mkr 100.05GHz
Ref Lvl -86.5dBm

90.00GHz
ResBW 1MHz

BAND

Plot 8

-158.34dBm TaR| FREQUENCY

10dB/ X9 90-140
Set

Frequency

Set
Start Freq

Set
Stop Freq

Configure
Freq Menu

Step Size
Menu

to 140.00GHz

VidBW 7MHz SWP 500mS

BAND Stop 140.00GHz

Tektronix 2782

5th Har monics

Mkr 122.06GHz
Ref Lvl -71.5dBm

110.00GHz
ResBW 1MHz

BAND

-135.74dBm Tfalz| FREQUENCY

10dB/ X11 110-170
Set

Frequency

Set
Start Freq

Set
Stop Freq

Ml ‘ o i
|} “v‘ | | ) l | ‘wv MM Configure
Freq Menu

Step Size
Menu

to 170.00GHz

VidBW 7MHz SWP 600mS

BAND Stop 170.00GHz

Tektronix 2782
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8 ANNEX 3 - FIELD STRENGTH OF SPURIOUS RADIATION
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8.1
8.2
8.3
8.4
8.5
8.6
8.7
8.8
8.9

RADIATED SPURIOUS EMISSION W-BAS

Abstract

Radiated spurious emission from 10KHz up to 170 GHz is
measured on W-Bas units for FCC Type Approval Test Report

Contents
Test facilitieS AESCIPLION .......ceie e 27
LIS A0 = (TSR 27
EQUIPMENT UNAET TEST....eeiieieee et e e e e e e e eareeeeaans 27
B =210 000 PP PRSPPI 27
BLIC=ES 0= 0 (U] 0] 1T | PP 27
TESEMEINOUE. ... e e e e e e e e e e e e s b e e e e eaaeas 28
TESETESUILS ... e e e e e e et e e e e e e e e e e s ta b e b e e e e e e e e s enasraneeeaaans 29
PROTOS ... e e e e e e e e e a e e e e e e aarraes 35
ENCLOSED — CETECOM IEPOM ....cciiiiiieeeiiiiieeesiieee e ettt s e e snnee e e snreee e e 37
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8.1

8.2

8.3

8.4

8.5

TEST FACILITIES DESCRIPTION

The Spurious emission tests from 10KHz up to 14 Ghz was
performed at Ericsson Microwave System in Molndal, Sweden.
The facilities at the FX/ME department is shielded room EMC2.
The shielded room was lined with RF absorbing materials on the
walls and in the ceiling. The shielded room has a conductive floor
used as a ground plane.

The temperature is 20 - 25 °C and RH 40-70 %.

The range from 14GHz up to 170 GHz was tested in an external
lab. (see chapter 8.9)

TEST DATE

The test was performed 2000-11-24 by Asa Algdal and Roberto
Crosta.

EQUIPMENT UNDER TEST

Outdoor unit: UKL 601 04/11 and UKL 601 04/21 including
antenna.

Indoor Unit;: BFD 101 16/3 S/N A23000RKXH
TESTMODE

All tests are done in continuos mode, modulation ON and a supply
voltage of +48 V.

The carrier frequency was 31.021 GHz for UKL 601 04/11
and 31.251GHz for UKL 601 04/21

TEST EQUIPMENT

EMI receiver R&S ESMI s/n YY1903 Cal 2000:12
EMI receiver R&S ESI s/n AO7833 Cal 2001:08
RE/CE system Ericsson s/n XS2102 Cal 2001:07

Antenna Logbicon Schwartz 99161 s/n YA3037 Cal 2002:09
Antenna EMCO 3301B s/n YA3037 Cal 2000:12
Horn Antenna Ericsson 1-10GHz s/n XS1975 Cal 2001:01

Horn Antenna Ericsson 8-18Ghz s/n XS1976 Cal 2001:05
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8.6

TEST METHODE

The tests are done using different Horn Antennas for different
frequency band. See Figure 1. The EUT is placed on a non-
conductive platform in order not to disturb the electric field. The
horn antennas are also supported to a mast of non-metallic
material. See Photos.

The measurements are done on the four sides of the EUT towards
the Horn Antennas and the plots represent the highest value for
each frequency.

The Horn antennas are positioned in both horizontal and vertical
polarisation mode during the measurements.

1m Horn Antenna

/

EUT EMI

Coaxial cable

EUT = Equipment Under Test
EMI = Automatic test equipment

Figure 1. Test set up
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8.7 TEST RESULTS

Figure 1. Radiated emission 10 k— 30 MHz, unit UKL 601 04/11.

Level [aB/m]

N
\\\
\’\vJ/\L\AAﬂVL/\AwLAJ%L b ﬁd'
- 10k 20k 40k 100k 200k 400k am M 3V 8M oM 30M
Frequency [Hz1
RBW = 3 kHz and VBW = 10 kHz.
Figure 2. Radiated emission 30 M — 1 GHz, unit UKL 601 04/11.
Level [cB.vA]
a0
ao
a0
2
"
\_/\/\'\ [\ /\ I\ M ALA_- M"'ﬂw
v A WRAVN SNV, ol
- 30M 40M 50M 70M 100M 200M 300M 400M [Se e G
Frequency [HZ]

RBW = 3 kHz and VBW = 10 kHz.
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Figure 3. Radiated emission 1 — 8 GHz, Unit UKL 601 04/11

Level [cBuv/m]
120

lW’wJ““"“" WP o S

—20

1G 2G 3G 4G 5G 6G 7G 8G
Frecquency [HZ]

RBW = 100 kHz and VBW = 100 kHz.

Figure 4. Radiated emission 8 — 14 GHz, Unit UKL 601 04/11

Level [cBuv/m]
120

—20

8G oG 10G 116G 126G 136G 14G
Frequency [HZ]

RBW =100 kHz and VBW = 100 kHz.
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Figure 5. Radiated emission 10 k— 30 MHz, unit UKL 601 04/21

Level [dBuv/ni]

10k 20k 40k 100k 200k 400k am b Y IC |V ISV I [0 Y] 30M
Frequency [Hz]

RBW = 3 kHz and VBW = 10 kHz.

Figure 6. Radiated emission 30 M — 1 GHz, unit UKL 601 04/21
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RBW = 3 kHz and VBW = 10 kHz.
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Figure 7. Radiated emission 1 — 8 GHz, Unit UKL 601 04/21

Level [cBv/n]

1G el cel aG 55 as T s
Frequency [Hz]

RBW =100 kHz and VBW = 100 kHz.

Figure 8. Radiated emission 8 — 14 GHz, Unit UKL 601 04/21

Level [cBiv/n]

0 Il Y SAAAMA LS A MLV

85 G 10G 11G 12G 13G 14G
Frequency [HZ]

RBW = 100 kHz and VBW = 100 kHz.
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Noise floor references

Level [dyV/n]

40
N
N
Z) T ——— \
S AA A A i
o
—20
10k 20k 40k 100k 200k 400K M 2M 3V SM 10M 30M

Frequency [HZ]

Figure 9. Radiated emission 10 k— 30 MHz, Background.
RBW = 3 kHz and VBW = 10 kHz.

Level [dBuv/m]
o
')‘.N"
N W o
30M 40M 50M 70M 100M 200M 300M  400M 600M 1G
Frequency [Hz]

Figure 10. Radiated emission 30 M — 1 GHz, Background measurement.
RBW = 3 kHz and VBW = 10 kHz.
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Level [cRiv/m]
MM
TS =G S G 5 & 76 85
Fegency [HZ]

Figure 5. Radiated emission 1 — 8 GHz, Background.
RBW = 100 kHz and VBW = 100 kHz.

Level [dBuv/m]
1
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Frequency [HZ2]

Figure 5. Radiated emission 8 — 14 GHz, Background.
RBW = 100 kHz and VBW = 100 kHz.
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8.9 ENCLOSED — CETECOM REPORT

This section covers all the frequency range from 14GHz up to 170GHz

D:\DOCUMENTI\Certificazione\FCC_doc\31GHz\FCC_rep_31_D.doc



SECTION D



CETECOM ICT Services GmbH

Client: ERICSSON

Order No. 2-2249-B/00

CETECOM

Testing of additional requirements
on
Field strength of Spurious Radiation
as specified in
FCC part 2.1053
FCC part 101.111

Page 1 of 12



CETECOM ICT Services GmbH

Client: ERICSSON Order No. 2-2249-B/00

Table of contents

1 General INformation.........cccceceeeeeieieris e
11 TESE1BDOIEIONY ..ot
12 ClEeNt INfOMMBION. ......cceeieeeieeee e
1.3 Application AELalS...........coeiererieee e
14 DEVICEUNDES tESE ...
15 Test Set-up Radiated EMISSION.......ccoovvieviniicceeecee e
16 Used Test EQUIPMENT ......oocvieieciecee e s
2 TESE TESUILS ..
21 Radiated Emisson of Termina Station..........ccoceeveveenenenenieninn
2.2 Radiated Emission of Base Station...........cccceeveeeeieenenenicniennn
3 PROLOS.......ooe e
31 TESHEA BVICES. ...t
3.2 Measurement EQUIPIMEN..........ooiieiie e 11

Tester and Technical responsbility for area of testing :

September 18, 2000 Manfred Paschwitz

Date Name Sgnature
September 18, 2000 Arno Deglon

Date Name Sgnature

Page 2 of 12



CETECOM ICT Services GmbH CWQM

Client: ERICSSON Order No. 2-2249-B/00

1 General Information

1.1 Test laboratory

CETECOM ICT Services GmbH CETECOM ICT Services GmbH
Untertirkheimer Strale 6-10 P.O. Box 1004 45

D-66117 Saarbriicken D-66004 Saarbriicken

Germany Germany

Phone: +49 (0)681-598-8434

Fax: +49 (0)681-598-9075

E-Mail: info@ict.cetecom.de

Internet: http://Awww.cetecom.de

Deutscher
Akkreditierungs
Rat

DAR Accredited Testing Laboratory
Registration Number TTI-P-G 166/98

1.2 Client information

Name : Ericsson Microwave Sysems AB
Street . Hojebergsgatan 2

Town . SE-43184 Mdlndd
Country . Sweden

Telephone . +46-31-747-6037

Fax . +46-31-2772 25

Contact person :

Name : Mr. Roberto Crosta
Company . Ericsson Lab Itdy Sp.A.
Street . ViaCadorma, 73

Town : 1-20090 Vimodrone - Milan

1.3 Application details

Date of receipt of gpplication :  Sept 07, 2000
Date of receipt of test item . Sept 11, 2000
Date of test » Sept 12/13, 2000
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CETECOM ICT Services GmbH

Client: ERICSSON

Order No. 2-2249-B/00

1.4 Device under test

CETECOM

Terminal Sation: Outdoor Unit : MINI-LINK BAS 31GHz
UKL 601 04/21
Serid numbers: A23000 PN50 (Radio)
134106 (Antenna)
Indoor Unit : BFD 101 16/3
Base Station: Outdoor Unit : MINI-LINK BAS 31GHz
UKL 601 04/11
Serid numbers: A23000 PN50 (Radio)
134107 (Antenna)
Indoor Unit : R-AAS
Serid number : BFD 501 030/1
Indoor Unit : NCU
Serid number : ROJ 207 103/1
1.5 Test Set-up Radiated Emission
f <50 GHz
Spectrum
Andlyzer OoDbu IDU
f>50GHz
Spectrum Mixer <] > ODU DU
Andyzer
1.6 Used Test Equipment
No. Equipment Type Manufacturer
1 Spectrum Analyzer HP 8565E Hewlett Packard
2 Spectrum Analyzer TEK 2782 Tektronix
3 Harmonic Mixer 11970V Hewlett Packard
4 Harmonic Mixer 11970W Hewlett Packard
5 Harmonic Mixer WM 780F Tektronix
6 Harmonic Mixer WM780D Tektronix
7 Tapered Trangtions Thomson-CSF
8 Horn Antennas Hann
9 Horn Antennas Thomson-CSF

Page 4 of 12



CETECOM ICT Services GmbH CO*QM

Client: ERICSSON Order No. 2-2249-B/00

2 Test results

2.1 Radiated Emission of Terminal Station

ATTEN 1048 MKR 55, B34 Em ATTEN 10dB MKR -E3. B3dEm
RL -25 2dBn  18dB/ 16 573GHz RL -25 7dBn  1BdB/ 26, 373CHz
M3 FCCalGHz
MRR PRR
1E. 73 GHz 5,373 GHe
IT2E5153 dEn D[=54(20 dm
rm -111"'1
g A ity ‘.r,.‘-i."-"" raIET “‘,"r“J. MWMWMWW i
START 14, BBEGHz STOP 18, BBEGH: START 18 BBAGHz STOP 2E. 5PAGHz
WREW L BMHz  KUEM 1DEKHz  SWP LEGns SRBM 1 BMHz  #UBM LADKHz WP Z20ms
ATTEN 1048 MKR -11.E76Em ATTEN 10dB MKR -1 37dEm
RL -7.0dBm  18dBs  31.27GH: RL -5.2dBn  1BdB/ 31, 278CHz
e
-]
HKR HKR
3127 oz 31.178 GHe
ST D[-IE[20 dm
- |
NPT AL e \
rY v ' Ly !’\“4".1 ..-f e
s Tt e L “,.H..,,-{
START 25 SAGHz STOP 40 B0GHz CENTER 31.150GHz SPAN 1. BEEGH:
WROW L BMHz VB L.EMHz  SWP 270ms SRBM 1 BMMz  #UBM 10BKHz  SWP S8, Bms

Page 5of 12



CETECOM ICT Services GmbH CO*QM

Client: ERICSSON Order No. 2-2249-B/00

ATTEN 1048 MKR -S4 804 Em (L 36.5dB MKR 56 83dEm
RL -7.0dBm  18dBs  43.58GH:z RL - SdBm 1868/ 62, G4GHz

HRR VKR

43,58 Gz E2.54 Gliz
UT5a]17 4 D[=7 (17 dBn

Py IF lﬁ il n-j Hdenrm W
e g T G e

i ',th“,e;u, Ml __,'-Mu_u‘._‘ Wit ”llulhm

START 47 D0GH:z STOP 50, BIGHz START 50. BOGH: STOP 75. B0GHz
WRBU L DMHz  UBW L.BMHz  SHP ZD@me ARBW L. OMHz  UBM L @MHz  SWP L7me
CL 35.54B MKR -G2. 17dBn CL 37.24dB MKR -S6. E7dEn
AL -.GdBm 10dB/  E2.5EB3GH: RL GdEn 1BdB/ 93, B4CH:
HRR YRR
E2. 3583 |GHz 3384 GHz
D521 4 D55 83 dEm
PR Py . w Y [ P R R

CENTER BZ. 5BBEEGHz SPAN 588, BMHz START 75.BOGHz STOP 118, BAGHz
¥RBW 1.BMHz  UBW L.8MHz SWP 58, Bns $REW 1.BMHz  UBW 1. BMHz SWP 238ms

Note: Plotsfor the range 110-170GHz are not available, but the measurement was done.
No spurious signal was detected.
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CETECOM ICT Services GmbH

Client: ERICSSON

Order No. 2-2249-B/00

2.2 Radiated Emission of Base Station

ATTEN 1EdE MKR -B6. 17dEm
RL -28. BdBm 18dB/ 17 573GHz
FICC31GHZ

MKR
17.%73 (H:z

01-E3]53 dBn

Yol
Lol b ML L Bl v

A b by U,

Lin ot
it ooy

START 14.@ABGHz

STOP 18. BEBGHz

¥REW 1 BMHz  UBW 1.BMHz SHP B0 Bns
ATTEN 1BdB MKR -58. 58d 5
RL -2 BdBm  1BdBs 37 BEGH:
FCCailGnz
MkR
708 Gliz
0158133 dBn
Lol o
hj SR AR
UL, WA PRIY

START Z6.5@GHz

STOF 4@. BAGHz

¥REW 1.@MHz VBW 1. BMHz SWF 278ms

CL 36.5dB MKR -57.17dBm

RL -13.5dBm 16dBs B2 BBGHz
FEC31GHZ

WKR
E2. 08 Gliz
0=c7 158 dEm

s ol SRR EPTTONY IR IR

START 58. BAGHz

¥REW 1. @MHz VBW 1. @8MHz

Note:

STOP 75. BBGHz

SWF 178ms

ATTEN LBdE MKR -51. BBdEm

RL -20.0dBm  1PdB/  26.253GHz

ACCalGHZ

MKR

75, #59 GHz
0-Ealem dEm

R T L
.l.n' ~ ln.M*

START 18.00EGHZ STOP 2E.EBOGHz
¥REW 1 OMHz  UBW 1. OMHz WP 170ms
ATTEN LBdE MKR -S4, 58dEm
RL -20.0dBm  1PdB/ 5B BEGH:

ACCalEHz

MKR
5@

=

-54

5 6
T L e

*

START 4@.@6GHz

¥RBW 1 @MHz VEW 1.

CL 37.@dB
RL -13.@dEm 18dB/

STOP 5@.57GHz
BMHz SWF Z228ms

MKR -58.83dBm
93, B8GHz

MKR
93. 8 GHz

WA i\ !w-“ i

START 75. BBAGHz
¥RBW 1. BMHz
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VBMW 1.@MHz

STORP 118.BAGHz
SWF Z238ms

Plots for the range 110-170GHz are not available, but the measurement was done.
No spurious signal was detected.
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INTRODUCTION

The Radio Node antenna is part of the MINI-LINK BAS family. The antenna is
single polarized and separate antennas are used for vertical and horizontal
polarization. It is designed for a square cell pattern and has a coverage of 90
degrees

The antenna module consists of an antenna and a mounting kit. It has a
waveguide interface to the radio unit. The radio unit can easily be dismounted
without affecting the alignment.

i

Figure 1.1 Radio node antenna.

The antenna module UKY 210 91 (vertical polarization) or UKY 210 92
(horizontal polarization) can be fitted directly to, or separate from the radio
unit.

The antenna module mounting kit has a mechanism for alignment of azimuth
and elevation.
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ELECTRICAL DATA

FREQUENCY BAND
29.1 -31.3 GHz

GAIN VERTICAL POLARIZATION

Guaranteed: 20.6 dBi
Nominal; 21.2 dBi
Gain tolerance: +0.5dB

GAIN HORIZONTAL POLARIZATION

Guaranteed: 20.8dBi
Nominal; 21.2 dBi
Gain tolerance: +0.5dB

HALF POWER BEAMWIDTH (HPBW) ELEVATION
The HPBW of the elevation for both horizontal and vertical polarization

Minimum: 4.1°
Maximum: 4.6°

RETURN LOSS AND VSWR

Minimum return loss: 14.0 dB
Maximum VSWR: 15:1
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RADIATION PATTERN ENVELOPES (RPE)
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Figure 2.1 Guaranteed azimuth radiation pattern envelope (RPE), Radio
node antenna 30 GHz.

Angle relative to Guaranteed upper | Guaranteed lower | Guaranteed
main beam axis RPE RPE RPE
(degrees) co-polar (dB) co-polar (dB) cross-polar
(dB)
0 0 -26
20 -5
35 -8
45 0 -26
60 -19
75 -40
110 -40
180 -40 -40

Table 2.1 Guaranteed azimuth radiation pattern envelope (RPE), Radio node

antenna 30 GHz.

No peaks will exceed the RPE with more than 2.0 dB.
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Figure 2.2 Guaranteed elevation radiation pattern envelope (RPE), Radio
node antenna 30 GHz.

Angle relative to Guaranteed Guaranteed
main beam axis upper RPE RPE
(degrees) co-polar (dB) | cross-polar (dB)
0 0 -26
0
15 -15
60 -22
90 -35 -40
180 -40 -40

Table 2.2 Guaranteed azimuth radiation pattern envelope (RPE), Radio node
antenna 30 GHz.

No peaks will exceed the RPE with more than 2.0 dB.
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MECHANICAL DATA

SIZE

The dimensions in the following figures are nominal.

In Figure 3.1 a principle layout of the radio node antenna is shown.

In Figure 3.2 a principle layout of the radio node antenna fitted directly to the

radio unit is shown.

In Figure 3.3 a principle layout of the radio node antenna and the dimensions
when it is fixed to a tube with a diameter of 60 mm is shown.

118

I

266

Figure 3.1 Principle layout of the antenna.

0

192

3

266

Figure 3.2 Principle layout of the antenna, fitted directly to the radio module.

419

153

2 60

92

Front side

Figure 3.3 Principle layout of the antenna and the dimensions when it is fixed

to a @60 mm tube (top view).
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WEIGHT

Antenna: 3.8 kg
Mounting kit: 2.3 kg

RF INTERFACES

Integrated mounting

For integrated installation the antenna has a waveguide interface for

MINI-LINK BAS 30 GHz radios.

Separated mounting

For separate installation the antenna has a 154 IEC - UBR 260 flange.

MATERIAL AND TREATMENT

The antenna is painted and has surface treatment to fulfil the environmental
requirements, see section 4.

Antenna: Aluminum with nickel and gold coating.

Baffles: Aluminum with clear anodizing

Frame: sand-cast aluminum with yellow chromate coating and polyester
powder paint, min 60 pum. Standard color is light gray, NCS S2502-R.

Radome: UV-resistant polycarbonate plastic. Standard color is light gray,

NCS S2502-R. Flame retardancy, V-0.

Mounting kit: nature anodized aluminum profile.

Screws, nuts and washers: stainless steel A4.
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ENVIRONMENTAL DATA

The antenna complies with the requirements for storage (class 1.2),
transportation (class 2.3) and stationary use (class 4.1E, IEC class 4M5) as
given in [1]-[3].

WIND VELOCITY

The equipment is designed for the following wind velocities at stationary use:

Operational: 50 m/s
Survival: 70 m/s

WIND LOAD AND TORQUE
At operational wind speed:

F=170 N
M =40 Nm

At survival wind speed:

F=330N
M =80 Nm

F

Figure 4.1 Wind load and torque.

ENDURANCE

The antenna is designed to withstand years of exposure to coastal and/or
industrial atmosphere without noticeable performance degeneration or
significant deterioration in finish, such as corrosion etc.
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MOUNTING DATA

ALIGNMENT
Minimum alignment interval:

Elevation: +13°
Azimuth: +65°

MOUNTING KIT

The mounting kit can be fitted to tubes @ 50-120 mm or on L-profiles 40x40 -

80x80 mm.

Figure 5.1 Mounting kit.

ACCESSORIES
e Tripod.
» Kit for separate installation.

+ Universal installation kit.

For more details see MINI-LINK BAS product catalogues.
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MARKING
ANTENNA MARKING
A label with product code, product number, revision state, serial number,

frequency band and polarization is positioned as shown in Figure 6.1.

1 N

| Marking label

Figure 6.1 Marking label.

PACKAGING BOX MARKING

A label with product code and serial number is positioned in accordance with
EMW instructions.

PACKAGING

Each antenna is delivered in its own packaging. The packaging with its
fittings is reusable and possible to recycle. The waveguide port of the
antenna is protected during transportation.

PRODUCT STRUCTURE

30 GHz VERTICAL RADIO NODE ANTENNA

UKY 210 91 Antenna module 30 GHz vertical
polarization.

Consist of:

3/UKY 210 91 Antenna

SXK 111 582/1 Mounting kit
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30 GHz HORIZONTAL RADIO NODE ANTENNA

UKY 210 92 Antenna module 30 GHz horizontal
polarization.

Consist of:

3/UKY 210 92 Antenna

SXK 111 582/1 Mounting kit

DOCUMENT REVISION RECORDS

A First issue

B Minor corrections
REFERENCES

[1] ETS 300 019-2-1

Equipment Engineering (EE);

Environmental conditions and environmental tests for
telecommunications equipment

Part 2-1: Specification of environmental tests
Storage

[2] ETS 300 019-2-2
Equipment Engineering (EE);
Environmental conditions and environmental tests for
telecommunications equipment
Part 2-2: Specification of environmental tests
Transportation

[3] ETS 300 019-2-4
Equipment Engineering (EE);
Environmental conditions and environmental tests for
telecommunications equipment
Part 2-4: Specification of environmental tests
Stationary use at non-weatherprotected locations
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VERIFICATION REPORT MINI-LINK BAS NODE ANTENNA 30 GHz
PRESERIES (ELECTRICAL DESIGN)
Abstract
This verification report contains the results from the measurements of the MINI-
LINK BAS Node Antenna preseries 30 GHz, UKY 210 91 and UKY 210 92
(vertical and horizontal polarization, respectively), to verify the electrical design.
Contents
1 Introduction 1
2 Measurements 2
2.1 Frequency Band 2
2.2 Gain 2
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2.5 Radiation Patterns 5
2.5.1 Horizontal polarization 6
2.5.2  Vertical polarization 9
3 Conclusions 12
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1 INTRODUCTION

CATEMP\LBA5SK_RH.doc

The measurements were carried out 2000-03-14 at the far-field range A-6 of
the antenna department (UA). All measurements have been done using the
equipment available at A-6, except for the return loss measurements that were
measured using the network analyzer HP8510C 2000-03-23.

3 preseries antennas of horizontal polarization have been manufactured.
Neither of them has been assigned to a serial number.

4 preseries antennas of vertical polarization have been manufactured, each of
them having the following serial number:

A23000HUJ9, A23000HUJA, A23000HUJB, A23000HUJC

All requirements mentioned in this report are guaranteed requirements
according to [1]. The measurements were carried out in accordance with the
verification specification [2].



\

ERICSSON Z

Internal Ericsson Wide
VERIFICATION REPORT 2(12)

Prepared (also subject responsible if other)

No.

EMWMATG 1/102 67-UKY 210 91+ Uen
Approved Checked Date | Rev Reference
TL/AC (Stefan Johansson) 2000-03-23 A
2 MEASUREMENTS
2.1 FREQUENCY BAND
The antenna is designed for the frequency band 29.1-31.3 GHz.
2.2 GAIN

CATEMP\LBA5SK_RH.doc

The gain is presented in Figure 1 and Figure 2.

231

Gain (dBi)

21

Gain 30 GHz - hor.pol.

— 30GHz #1
30 GHz #2
— 30GHz#3

20
29

295

30

30.5 31 315

frequency (GHz)

Figure 1 Gain measurements for some horizontally polarized antennas.

231

22

Gain (dBi)

21

20

Gain 30 GHz - vert.pol.
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A23000HUJB
— A23000HUJ9

29

295

30

30.5 31 315

frequency (GHz)

Figure 2 Gain measurements for some vertically polarized antennas.
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2.3

HALF-POWER BEAMWIDTH

The half power beamwidth (3 dB) in elevation has been calculated (with linear
interpolation) using the same radiation patterns as in section 2.5. The results

are presented in Table 2-1 and Table 2-2.

Table 2-1 Measured and specified half power beamwidth (HPBW) in elevation
for horizontal polarization.

Horizontal polarization
Freq. Antenna #1 Antenna #2 Antenna #3
[GHZ] [°] [°] [°]
29.1 4.5 4.5 4.6
30.2 4.3 4.3 4.3
31.3 4.1 4.1 4.2

Table 2-2 Measured and specified half power beamwidth (HPBW) in elevation
for vertical polarization.

Vertical polarization
Freq. A23000HUJA A23000HUJB A23000HUJ9
[GHZ] [°] [°] [°]
29.1 4.6 4.6 4.6
30.2 4.3 4.4 4.5
31.3 4.3 4.4 4.5
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2.4 RETURN LOSS

The reflection (S;;) was measured for the frequency band 29-32 GHz including
frame and radome. The results are presented in Figure 3 and Figure 4. The
minimum return loss (|S11 ¢g|) Within the frequency band 29.1-31.3 GHz is
presented in Table 2-3 and Table 2-4.

— 30GHz#1
—— 30GHz #2
-5 30 GHz #3

Reflection (dB)
N
(4]
T

29 29.5 30 30.5 31 315 32
Frequency (GHz)

Figure 3 Measured reflection (S ;) for some horizontally polarized antennas.

— A23000HUJ9
—— A23000HUJA
-5 A23000HUJB
A23000HUJC

Reflection (dB)
2
> 5
[
3
3
.

-50 1 1 1 1 1 |
29 29.5 30 30.5 31 315 32

Frequency (GHz)

Figure 4 Measured reflection (S ;) for some vertically polarized antennas.
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Table 2-3 Measured and specified minimum return loss (|S11,dB|) within the
specified frequency band 29.1-31.3 GHz for horizontal polarization.

Antenna #1 Antenna #2 Antenna #3 Specified RL

Return 21.8 21.0 20.2 >14.0
Loss
[dB]

Table 2-4 Measured and specified minimum return loss (|S11,dB|) within the
specified frequency band 29.1-31.3 GHz for vertical polarization.

A23000HUJ9 | A23000HUJA | A23000HUJB | A23000HUJC Specified RL

Return 17.0 17.0 18.3 18.9 >14.0
Loss
[dB]
2.5 RADIATION PATTERNS

In the measurements, an isolator has been used between the mixer and the
AUT/SGH.

All radiation patterns are normalized to minimize the deviations from the
specified masks according to [3].

The radiation patterns are shown in Figure 5-Figure 16.

CATEMP\LBA5SK_RH.doc
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CONCLUSIONS

The half-power beamwidth (HPBW) is as expected within 4.1°-4.9° for both
vertical and horizontal polarisation.

The gain for both horizontal and vertical polarization is well above the
expected value of 20 dBi.

The return loss is better than 14.0 dB.

COMMENTS

In serial production it is expected that some antennas not will fulfil the
specification of 14 dB return loss, due to manufacture failure. They will be
sorted out in the production test [4] that all antennas will pass through. In this
test the antennas with bad soldering will also be sorted out even if they fulfil the
14 dB return loss specification.

To improve the azimuth radiation pattern a new radome will be designed.

REFERENCES

[1]

[2]

[3]

[4]

1056- UKY 210 85 Uen, rev A
Requirement specification WBAS R1 node antenna

1/102 64-UKY 210 85+ Uen, rev B
Electrical design verification specification for WBAS node antenna

EMW/UA/T-99:007, rev A
Suggested radiation pattern requirements for point-to-multipoint
central station antenna.

152 41-UKY 210 85 Usy, rev PA1
Provningsspecification MINI-LINK BAS Nod Antenn
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INTRODUCTION

The antenna is part of the MINI-LINK family and can be installed with

MINI-LINK BAS equipment.

The antenna module consists of a 0.2 m reflector, a feed, a radome and a
mounting kit. It has an interface to the radio unit. The radio unit can easily be
dismounted without affecting the alignment.

The antenna is single polarized. The feed is adjustable for vertical or

horizontal polarization.

~_

Figure 1.1 0.2 m compact antenna.

The antenna module UKY 210 70/SC15 can be fitted directly to, or separated

from, the radio unit.

The antenna module mounting kit has a mechanism for alignment of azimuth

and elevation.
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2 ELECTRICAL DATA
2.1 FREQUENCY BAND
29.1-31.3 GHz
2.2 GAIN
Lower band edge: 34.6 dBi
Mid band: 34.6 dBi
Higher band edge: 35.5 dBi
Gain tolerance: +1.0 dB
2.3 HALF POWER BEAMWIDTH (HPBW)
HPBW for horizontal and vertical polarization (E and H-plane):
Minimum: 2.6°
Maximum: 3.4°
2.4 CROSS-POLAR DISCRIMINATION (XPD)
XPD within the 1 dB co-polar contour:
Minimum: 27 dB
Typical: 30 dB
2.5 RETURN LOSS AND VSWR
Minimum return loss: 14.0 dB
Maximum VSWR: 1.50:1
2.6 FRONT TO BACK RATIO

CATEMP\AIA39PD_.doc

Minimum: 55 dB
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RADIATION PATTERN ENVELOPES (RPE)
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Figure 2.1 Guaranteed radiation pattern envelope (RPE), 0.2 m compact 30
GHz, high performance.

Table 2.1 Guaranteed radiation pattern envelope (RPE), 0.2 m compact 30
GHz, high performance.

Angle relative to Guaranteed RPE | Guaranteed RPE
main beam axis co-polar cross-polar
(degrees) (dBi) (dBi)

5 14 -3
10 -3
15 -15
25 2

40 2

50 -2

65 -2

80 -25
95 -20
180 -20 -25

No peaks will exceed the RPE with more than 2.0 dB.
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MECHANICAL DATA

SIZE

The dimensions in the following figures are nominal.

In Figure 3.1 a principle layout of the high performance antenna is shown.

In Figure 3.2 a principle layout of the high performance antenna fitted directly

to the radio unit is shown.

In Figure 3.3 a principle layout of the high performance antenna and the
dimensions when it is fixed to a tube with a diameter of 60 mm is shown.
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266

Figure 3.1 Principle layout of the antenna.
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Figure 3.2 Principle layout of the antenna, fitted directly to the radio module.
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Front side

Figure 3.3 Principle layout of the antenna and the dimensions when it is fixed
to a @60 mm tube (top view).
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WEIGHT

Antenna: 2.5kg
Mounting kit: 2.9 kg

RF INTERFACES

Integrated mounting

For integrated installation the antenna has a waveguide interface for
MINI-LINK BAS 30 GHz radios, with polarization plate.

Separated mounting

For separate installation the antenna has a 154 IEC - UBR 260 flange.
MATERIAL AND TREATMENT

The antenna is painted and has surface treatment to fulfil the environmental
requirements, see section 4.

Antenna: die-cast aluminum with yellow chromate coating and polyester
powder paint, min 60 um. Standard color is light gray, NCS S2502-R.

Radome: UV-resistant polycarbonate plastic. Standard color is light gray,
NCS S2502-R. Flame retardancy, V-0.

Mounting kit: nature anodized aluminum profile.

Clamps: hot dip galvanizing to DIN 50976, min 65 pum zinc.

Feed: yellow chromate aluminum, EPDM rubber gasket and PTFE plug.
Screws, nuts and washers: stainless steel A4.

PRESSURIZATION

The maximum allowed antenna feed over pressure is 40 kPa (continuos
operation).
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4 ENVIRONMENTAL DATA
The antenna complies with the requirements for storage (class 1.2),
transportation (class 2.3) and stationary use (class 4.1E, IEC class 4M5) as
given in [1]-[3].
4.1 WIND VELOCITY
The equipment is designed for the following wind velocities at stationary use:
Operational: 50 m/s
Survival: 70 m/s
4.2 WIND LOAD AND TORQUE
At operational wind speed:
F=170 N
M =40 Nm
At survival wind speed:
F=330N
M =80 Nm
Figure 4.1 Wind load and torque.
4.3 ENDURANCE

CATEMP\AIA39PD_.doc

The antenna is designed to withstand years of exposure to coastal and/or
industrial atmosphere without noticeable performance degeneration or
significant deterioration in finish, such as corrosion etc.
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5 MOUNTING DATA

5.1 ALIGNMENT

Minimum alignment interval:

Elevation: +13°
Azimuth: +65°
5.2 MOUNTING KIT

The mounting kit can be fitted to tubes @ 50-120 mm or on L-profiles 40x40 -

80x80 mm.

Figure 5.1 Mounting kit.

5.3 ACCESSORIES

e Tripod.

» Kit for separate installation.

+ Universal installation kit.

For more details see MINI-LINK product catalogues.

CATEMP\AIA39PD_.doc
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MARKING

FEED MARKING

A label with product code, revision state and serial number in accordance
with EMW instructions is positioned adjacent to the waveguide port of the
fI'eheed ;‘eed and the polarization plate are marked with the frequency band.
ANTENNA MARKING

A label with product code, product number, revision state, serial number,
frequency band and nominal gain is positioned as shown in Figure 6.1.

Marking Label

Figure 6.1 Marking label.

PACKAGING BOX MARKING

A label with product code and serial number is positioned in accordance with
EMW instructions.

PACKAGING

Each antenna is delivered in its own packaging. The packaging with its
fittings is reusable and possible to recycle. The waveguide port of the feed is
protected during transportation.

The antenna is delivered with the feed installed for vertical polarization.

PRODUCT STRUCTURE

UKY 210 70/SC15 Antenna module
(0.2 m compact, single polarized, high
performance, gray)

Consist of:

3/UKY 210 70/SC15 Antenna
SXK 111 582/1 Mounting kit
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