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Abstract
In the document are reported the results of some measurements performed on MINI-LINK BAS
RAU P1.
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1. ABBREVATIONS
EUT Equipment Under Test
IF Intermediate Frequency
MMU  ModeM Unit
Pout Output power

RAU RAdio Unit

RF Radio Frequency
T Temperature
\Y 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 03, rev.PAL, Ericsson Type Acceptance Radio Transceiver

3. INTRODUCTION

This test report is submitted to the FCC for the acceptance of the Ericsson Microwave AB radios
operating in the LMDS band 27.5 to 28.35 GHz band.

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], [3]

3.1. Occupied bandwidth

3.2. Output spectrum (spectrum mask)

3.3. Frequency stability vs temperature and supply voltage
3.4. Frequency tolerance

3.5. Spurious emission at antenna terminal

3.6. Field strength of spurious radiation

The EUTs are
radio node UKL 601 03/12 at 28.05 GHz
radio node UKL 601 03/11 at 27.519 GHz (Output mask test)

radio node UKL 601 03/22 at 28.331 GHz (Output mask test)
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The measurement set-up is sketched in fig.1

Climatic chamber E

EUT

Figure 1 — Sketch of measurement set-up

4. LIST OF INSTRUMENTS

4.1. Spectrum analyser HP8565E

4.2. Exac Time 9390 Global Positioning System Time Code and Frequency Generator

4.3. 2 X Multimeter HP 973A

4.4. DC Power Supply HP E3631A

: RF

-20dB

FCC ID:
OOLULKL60103
DC block MMU
) (@)
| | +48V
mA
Power Power
supply (e) supply (d)
V
10 MH7 GPS (b)

Spectrum analyzer (a)

4.5. DC Power Supply Lareet Mod.AST60/6

4.6. DC block Minicircuit 15542

4.7. Modem Unit

4.8. Climatic Chamber Angelantoni Hygros 250

All the instruments are calibrated from a certified laboratory and the calibration information

are filed in a dedicated binder.
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5. MEASUREMENTS
5.1. RF output power
5.1.1. Conditions

51.1.1. T=20°C
5.1.1.2. V=44:60V
5.1.1.3. Pou=Pmnax=23.6 dBm (25 dB attenuation outside RAU)
5.1.1.4. TX always ON
5.1.1.5. Modulation OFF
5.1.1.6. frx=28.050 GHz

5.1.1.7. Radio Control Loop OFF

5.1.2. Results
P/N dBm
@Fo
UKL 601 03/12 23.6
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Table 1- Output power stability
Temperature (°C) Output power (dBm)
V=44V V=52V V=60V
-30 -3.1 -3.1 -3.1
-20 -3.3 -3.3 -3.3
-10 -3.8 -3.8 -3.8
0 -3.8 -3.8 -3.8
10 -4.0 -4.0 -4.0
20 -4.3 -4.3 -4.3
25 -4.8 -4.8 -4.8
30 -4.8 -4.8 -4.8
40 -5.0 -5.0 -5.0
50 -5.5 -5.5 -5.5
60 -5.8 -5.8 -5.8
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5.2. OCCUPIED BANDWIDTH

5.2.1.

5.2.2.

Conditions

T=20°C

V=52V

TX always ON

Modulation ON

frx=28.050 GHz

Pou=Pmax=23.6 dBm (20dB attenuation outside RAU)
Spectrum analyser settings:

SPAN=160MHz, RBW=100KHz, VBW=300Hz, f.=28050000KHz

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%) = 28.8 MHz

See fig. 2
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ATTEN 18dB

FCC ID:

OOLULKL60103

AMKR -1, 66dB

BL BdBm  1BdBs 29 1MHz

OCCUPIED BW
%0CE 99 m@
26 HOMHE

CENTER Z28. 8588GHz

¥RBMW 108kHz ¥UBW 3Z88H=z

SPAN 1BR. BMHz
SHF 14 Bzec

Figure 2- Occupied bandwidth measurement
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5.3. SPECTRUM MASK

5.3.1.

5.3.2.

Conditions

T=20°C

V=52V

1% £7x=27.519 GHz 2" £14=28.331 GHz
Pout=Pmax=23.6 dBm (20dB attenuation outside RAU)
TX always ON

Modulation ON

Spectrum analyser settings and plot:

See figures 1 to 12

Results

In tables 1 are reported the attenuation values A(Df) with respect to the
fundamental level (figure 1 and 3 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 in table 1 are evaluated considering B=850 MHz in par.(ii)
sec.101.111 of FCC. The limits are then normalised according to measurement
bandwidth.

In Figures 2 and 4 are reported the measurements taken at the lower and higher
side of the authorised bandwidth.
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Table 1 - FCC (B = 850) MHz Spectrum

Mask
Frequency Req. Frx-1 | Frx-2 Frequency | Req.DBc | Frx-1 | Frx-2
(Mhz) DBc DBc | DBc (Mhz) (dB) DBc | DBc
(dB) | (dB) | (dB) (dB) | (dB)
25,400 37 695 | 695 27,950 0 743 | 734
25,600 37 694 | 694 28,000 0 742 | 743
25,800 37/56 69,3 | 69,1 28,050 0 741 | 739
26,00 56 696 | 695 28,100 0 743 | 737
26,200 56 694 | 696 28,150 0 739 | 736
26,400 56 69,00 | 691 28,200 0 742 | 738
26,600 56 691 | 69,00 28,250 0 7405 | 73.7
26,800 56 694 | 692 28,300 0 739 | 717
27,000 56 69,1 | 69,0 28,330 0 73.9 0
27,100 56 698 | 698 28,350 0/40.3 738 | 41,33
27,150 56 a7 | 717 28,400 42.67 743 | 729
27,170 56 719 | 719 28,450 45.04 746 | 736
27,200 54.52 739 | 739 28,500 47.41 745 | 739
27,250 52.15 7315 | 741 28,550 49.78 743 | 73.95
27,300 49.78 740 | 738 28,600 52.15 741 | 74.00
27,350 47.41 740 | 740 28,650 54.52 742 | 7417
27,400 45.04 7483 | 741 28,680 56 7400 | 739
27,450 42.67 720 | 739 28,700 56 738 | 743
27,500 40.3/0 41,33 | 737 28.750 56 740 | 740
27,520 0 00 | 74.00 28,850 56 739 | 741
27,550 0 720 | 739 29,050 56 73.7 | 738
27,600 0 739 | 741 29,250 56 741 | 734
27,650 0 640 | 738 29,450 56 743 | 739
27,700 0 742 | 743 29,650 56 739 | 738
27,750 0 745 | 738 29,850 56 73.7 | 741
27,800 0 743 | 736 30,050 56/37 736 | 739
27,850 0 741 | 737 30,250 37 735 | 740
27,900 0 47 | 734 30,450 37 73.7 | 738

F1= 27,519 GHz- Lower frequency
F2= 28,331 GHz Higher frequency
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ATTEN Z28dB aMKR . 17dB
RL @dBm 18dB~ AHz

—

I

CENTER 27.5192GHz SPAN 188.8MHz
RBW 1.8MHz UBW 1.8MHz SWP 58. Bms

FIGURE 1 - Mean output power reference at 27.519 GHz

ATTEN 1@dB UARUG 168 MKR —-41.33dBm
18dB~ 27.5888GHz

Pttt e

27. 5808 | GHz

M o \hm“q
m HF'H-‘ L
CENTER 27.5198GHz SPAN 1088 . BMHz
RBW 1.BMH=z UBW 1.B8MH=z SWP 58. Bms

Figure 2 - Attenuation at 27.500 Ghz
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ATTEN 1BdB MKR —-.33dBm
RL ®dBm 1@dB-s, 28.3313GHz
Il
MKR '
28. 3313|GHz
-~ 3% dBdh ,

CENTER 28.3318GHz SPAN 188.B8MHz
RBW 1.8MH=z UBW 1.8MH=z SWP 58. Bms

Figure 3 - Mean output power reference at 27.519 GHz

ATTEN 186dB VAUG 188 MKR —-41.33dBm
RL BdBm 18d B~ 28. 3588GHz

Pl a8

MKR 3
28. 3588 | GH= /

DI—31(33 dBm / \

{

CENTER 28.3318GHz SPAN 188.8MHz
RBW 1.B8MH=z UBW 1.B8MH=z SWP 58. Bms

Figure 4 - Attenuation at 30.331 GHz
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URAVUG 108 MKR —-44.58dBm
18d B~ 27 . 5888GHz

P00 | GHz
D[=34|58 d4Bm

START 27.1588GHz STOP 27.5588GH=z
RBW 1.B8MH=z UBW 1.8MHz SWP 508. Bms

Figure 5 — F0=27.519 GHz - Lower band

ATTEN 1@dB VAUG 186 MKR -74. B8dEm

RL BdBm 1Bd B~ 27. 1658GHz
MKR
27. 1658 | GHz f \
DI=41e8 dBm \
b et e WL e P At ""’7/
START 27.B50BGHz STOP 27.55B@GHz
REW 1.@MHz UBW 1.BMHz SWP 58. Bms

Figure 6 - F0=27.519 GHZ - Lower extended band
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ATTEN 18dB VAUG 18@ MKR -72. @8dBm
RL @dBm 1@d B~ 25. BR1GHz
MKR
25. 881 GHz
DI=7Z1@@ dBm
_AWﬁ J
e R o e - vy

START 25.40BGHz STOP 27.558GHz
RBW 1.8MHz UBW 1.8MHz SWP 58. Bms

Figure 7 - Fo=27.519 GHZ - Lower extended band

UAUG 1088 MKR -73.83dBm
18dB~ 38. B52GHz

MKR
38. 852 GHz

D[=73183 dBm

LAy Ak - R'_ "
Lad " Lok o ) b L Cn

START 27 .5B8GHz STOP 38. 48BGHz
RBW 1.B8MHz UBKW 1.8MHz SWP 58. Bms

Figure 8 - F0=27.519 GHz - Upper extended band
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ATTEN 16dB
RL @dBm

VAUG 188

18d B~

MKR —-41.83dBm

FCC ID:

OOLULKL60103

28. 3588GHz

ESSQSBB GH=z

o —141

?3 dl Bm

[

\

[

\

/

\

L e L Ll o

START 28.3808GHz
RBW 1.8MH=z

UBW 1. 8MHz

Figure 9 - Fo= 28.331 GHz - Higher band

STOP 28. YBBBGH=Z
SWP 58. Bms

ATTEN 18dB  VAUG 1@@ MKR -73.83dBm

RL @dBm 1@dBs _ 28. 7BB@GHz
aﬁ"aaa GHz

DI373[83 4 Bm

START 28.38BAGHz
RBW 1.8MHz

UBW 1.B8MHz

STOP 28.888BGHz
SWP 58. Bms

Figure 10 - Fo= 28.331 GHz - extended Higher band
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ATTEN 1@dB VAUG 1@8@ MKR —-74.33dBm

RL BdBm 1adB~r 38. B49GH=z
MKR
06 . 84S GHz

DIT74[33 dBm

L - B W
START 28.3BBGH=z STOP 38. 58BGH=
RBW 1.B8MH=z UBW 1. B8BMH=z SWP 58. Bms

Figure 11- 28.331 higher extended band

ATTEN 16dB VAUG 29 MKR -71.33dBm
RL BdBm lad B~ 25. 798GHz

MKR 4
25. 798 ¢H=z

DI=Z1133 dBm

- mﬁ* I ":-"“M
START 25. 4808GHz STOP 28. 358GHz
RBW 1.B8MH=z UBKW 1.B8MH=z SWP 59. Bms

Figure 12 - 28.311 lower extended band
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Figure 1 - Output mask results
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Figure 2 - Output mask results (enlarged and divided)
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5.4. FREQUENCY STABILITY

54.1.

5.4.2.

Conditions

frx=28 GHz

Pout=Pmax=23.6 dBm (20dB attenuation outside RAU)
TX always ON

Modulation OFF

Spectrum analyser settings:

SPAN=2MHz, RBW=30KHz, VBW=30Hz

Results
See table 3.

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

We have a variation of 56 kHz going from —30°C to 60°C. That’s a variation of
about 2ppm.
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Table 3- Frequency stability
Temperature (°C) Frequency (kHz)
V=44V V=52V V=60V
-30 27,999,970 27,999,970 27,999,970
-20 27,999,970 27,999,970 27,999,970
-10 27,999,976 27,999,976 27,999,976
0 27,999,983 27,999,983 27,999,983
10 27,999,986 27,999,986 27,999,986
20 27,999,994 27,999,994 27,999,994
25 28,000,000 28,000,000 28,000,000
30 28,000,004 28,000,004 28,000,004
40 28,000,010 28,000,010 28,000,010
50 28,000,017 28,000,017 28,000,017
60 28,000,027 28,000,027 28,000,027
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5.5. FREQUENCY TOLERANCE
5.5.1. Conditions
frx=28 GHz
Pou=Pmax=23.6 dBm (20dB attenuation outside RAU)
TX always ON
Modulation OFF
Spectrum analyser settings:

SPAN=200KHz, RBW=10KHz, VBW=3Hz

5.5.2. Results
See table 4
Table 4
Set frequency (KHz) 28,098,000 28,000,000 27,900,000
Measured frequency (KHz) | 28,097,989.7 27,999,990.0 27,899,989.0
Delta (ppm) 0.3 0.4 0,3
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6. ANNEX 1 - SPURIOUS EMISSION AT ANTENNA TERMINAL
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CONDUCTED SPURIOUS EMISSION W-BAS

Abstract

Spurious emission up to 75 GHz is measured at the antenna port of a W-Bas Node unit for
FCC Type Approval Test Report

Contents
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6.1.

6.2.

6.3.

6.4.

6.5.

TEST FACILITIES DESCRIPTION

FCC ID:

OOLULKL60103

The Spurious emission tests was performed at Ericsson Microwave System in
Moelndal, Sweden. The facilities at the SML/TV department is an open lab

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

TEST DATE

The test was performed 1999-09-06 by Johnny Selim.

EQUIPMENT UNDER TEST
Outdoor unit: UKL 60103/12

Indoor Unit: HRY 10201/3 MMU 34+2 Mb S/N 2005203

TESTMODE

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

TEST EQUIPMENT

Testsetup #1

See Photo 1 - 2.

Spectrum Analyser: HP 8565E YY 1926 Calib. due to 2000-04

Coaxial cable: Suhner Sucoflex 100 SN 626/2E DC - 40 GHz. Test
certificate se diagram 1.

Waveguide to coaxial transition: Flann 21093-KF20 S/N 232

© 1999 Ericsson Microwave Systems AB
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Test setup #2

See Photo 3 - 4.

Spectrum Analyser: HP 8565E YY 1926 Calib. due to 2000-04
Waveguide transition: WG 21 - WG 22 Flann 21000-22 S/N 103
Directional coupler: Flann 22130-10 (10dB) YD 5979

Waveguide termination: WG 22 Flann 22040 YV2642

Waveguide transition: WG 22 - WG 23 Flann 22000-23 YA 2954
Waveguide to coaxial transition: Wiltron 35WR22VF YA2948
Coaxials transitions: 2.4(f) - 2.4(f), 2.4(m) - APC 3.5(f), APC 3.5(m) -

APC 3.5(m)

Test setup #2
See Photo 5.
Spectrum Analyser: HP 8565E YY 1926 Calib. due to 2000-04
Waveguide transition: WG 21 - WG 22 Flann 21000-22 S/N 103
Directional coupler: Flann 22130-10 (10dB) YD 5979
Waveguide termination: WG 22 Flann 22040 YV2642
Waveguide transition: WG 22 - WG 24 Flann 22000-24 S/N 63
Waveguide transition: WG 24 - WG 25 Flann 24000-25 S/N 79
Preselected mixer: HP 11974V YX 2068 Calibr. 2000 -04
Preselector Power supply: HP11974-60028 Belongs to YX2068
Calibration instruments: HP83650L Swept CW Generator (0 - 50 GHz)
YO2559 Calibr. due to 1999-10.
Power Meter HP4418A YE2516 Calibr. due to 2000-08.

Power sensor HP 8487A YE 2509 Calibr. due to 1999-10.
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6.6. TEST METHOD

The tests are done using three different test set up for different frequency band. See
Figure 1 - 3.

Antenna port Waveguide to coaxia 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 33 GHz is measured at the
antenna port.

The test set up can be seen in Photo 1 - 2.
The test certificate for the coaxial cable is submitted in diagram 1.

The wanted signal is in diagram 2, and the test results are submitted in diagram 3 -
10.
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Coaxial transitions

Waveguide transition # 2

EUT

/ \Wavegui de termination
Waveguide transition # 1

Directional coupler

Figure 2. Testsetup#2

In test set up #2 spurious emission between 33 GHz and 50 GHz is measured at the
antenna port, via a 10 dB directional coupler.

The directional coupler is used in order to terminate the wanted signal properly and
avoid the output signal to be reflected back into the Equipment Under Test

The test set up can be seen in Photo 3 - 4.

The wanted signal is in diagram 11, and the test results are submitted in diagram
12-15.
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SA

xX—-Z

Waveguide transition # 2

\—\ Waveguide transition # 3

EUT B —

Waveguide transition # 1

M| X= Preselected mixer

Figure 3. Testsetup#3

In test set up #3 spurious emission between 50 GHz and 75 GHz is measured at the
antenna port, via a 10 dB directional coupler and a Preselected mixer

The test set up can be seen in Photo 5.

In order to calibrate the test set up an CW generator at 50 GHz was used. An
input level of -10 dBm was injected at the point where the EUT antenna port is
connected. The outpout signal was measured with the Spectrum analyzer and
submitted in diagram 16. From diagram 16 we can see that the insertion loss
between the antenna port and the Preselected mixer is 1.8 dB. This also include the
confidencce interval of the coupling factor of the directional coupler.

The test results are submitted in diagram 17 - 20.
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6.7. TEST RESULTS

Test Certificate

Microwave Cable Assembly

Frequency Insertion Loss Return Loss Type: Sucoflex 102E
range [GHz] min [dB] max [dB] Serial no.: 626/2E
Cable length: 500.00 mm
0.0- 40 -0.41 -29.89 Connector 1: 11 K-252
40- 80 -0.59 -29.25 Connector 2: 11 K-252
8.0-12.0 -0.74 -30.37
12.0-16.0 -0.83 -29.63 Type no.: n/a
16.0-20.0 -0.94 -26.99 Drawing no.: n/a
20.0-24.0 -1.13 -18.66 Commission no.: 503782
24.0-280 -1.22 -19.563
28.0-32.0 -1.27 -18.34 Meas. System: Wiltron 562 + 66698
32.0-36.0 -1.30 -22.19 Source Power: 5 dBm
36.0-40.0 -1.42 -21.97 Temperature: 23+x1°C
Date: 2997
M1: 0.00 0.00 0.00 Inspected by: NT
M2: 0.00 0.00 0.00
Start Freq.: 0.05 GHz
Stop Freq.: 40.00 GHz
0 — i I
“ e — j
2
@ - '
s = -
n
o 5 ; N T
- !
6 |
0 | !
o7 ; i
b i
ga — - ;
£ ,
9 — -
10 0045 4040 8.036 12031 16.027 20022 24.018 28.013 32.009 36.004 40.000
° ‘ a I w 1
: | H |
-5 i : ; e |
10 |
-15 ‘L + —
=20 - o A
-] b A 4
Zes Gl
o ]
3" VAN TN T
o5 AU e
e il
) .
[7]
s |
-50 1

|
0.045 4.040 8.036 12.031  16.027 20.022 24.018 28.013

Frequency [GHZz]

32.009 36.004 40.000

HUBER + SUHNER AG, RF Interconnection Division, CH-2100 Herisau, Switzerland
Phone: +41 (0)71353 41 11; Fax: +41 (0)71 353 45 90; Telex: 882 729
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Applicant: FCC ID:

Ericsson Microwave Systems AB OOLULKL60103

DIAGRAM 1

HATTEN 20dB AMKR —84.50dB

RL 10 .0dBm 10ds .,/ —~100 .0MH=Z
/T
AMKR
~100.0 |MH=z | 7 .
-51]. 50 |[aB / \

g e
Vv " L !
CENTER 27 .9142GH=z SPAN 400 . OMH=z
H*RBW 4 .0MH= *VBW 4140kH=z= SWFP 400ms
DIAGRAM 2
ATTEN 20dB MKR —66.00dBm
RL 120 .0dBm 10d8.,’ 500 . OMHZz=
i T
MK R

500|.0 MH=z
—~-66.00 [dBm

MWMMMWWWM T ,v Y URLI

START OH=z STOFP 1 .0000GHZ
*RBW 1 . 0OMH= »VBW 10kH=z= SWP 250ms
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Applicant: FCC ID:
Ericsson Microwave Systems AB OOLULKL60103
DIAGRAM 3
X ATTEN 20dB3 MR —85.00dBm
RL 140 .0dBm - 10dB.’ 3.000GH= -
|
sToOP |
5.0p0 GH=z B |
! |
I
{
i ‘
START 4 .000GH= STORP S5 .000GH=
RBW 4 .0MH= *VBW 10KkH= SWPFP 14 .00sec
DIAGRAM 4
> ATTEN 20dB MKR —66. 147dBm
RL. 10 .0dBm 10dB.,” 7 .B00GH=
STOP
10.000 |GH=

START S95.000GH=Z
>*VBW

>*RBEBW 414 .0MH=

STOR
10k H=z=Z

10.000GH=Z

SWP 1.30sec
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Applicant: FCC ID:
Ericsson Microwave Systems AB OOLULKL60103
DIAGRAM 5
H*ATTEN 20dB3 MKR —63.83dBm
RL. 10 .0dBm 10dB.7 12 .5006GH=
STOP
15.000 |GH=z=
|
I
|
|
|
START 10.000GH=Z= STOP 15.000GH=z=Z
>*RBW 41 .0MH= *VBW 10kH=z=z SWP 1 .30sec
DIAGRAM 6
ATTEN 20dB MKR —6B82.50dBm
RL 40 .0dBm 10d83.” 17 .8500GH=
STOPR
| 20.000 |GHz i
I _
i
START 15 .000GH=z= STORP 20 .000GH=z=

>*RBW 14 .0MH=

>»VBW 10kHZz= SWFP 1 .30sec
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Applicant: FCC ID:
Ericsson Microwave Systems AB OOLULKL60103
DIAGRAM 7
ATTEN 20dB MKR —61.687dEm
RL 120 .0dBm 10483, 22 . 500GH=

!

STO

=]
25.0D00 |GH=z

-t

START 20 .000GH=z= STORP 25 .000GH=z=
H*PRBW 14 . O0OMH= >*VBW 10kH=zZ SWPRP 1 .30sec
DIAGRAM 8
HATTEN 20dB MKR 4 ,83dBm
RL 4140 .0dBm 10d8.” 27 .9256H=

MK R
27 .25 GH=
4.8 JdB3m

WWWWWWWWMWWWWWWW

L pe—

START 25.0006H=
HRBW 1 .0MH= XVBW

S
10K H=z=z

TOP 30.000GH=z=
SWP 1.30sec
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Applicant: FCC ID:
Ericsson Microwave Systems AB OOLULKL60103
DIAGRAM 9
HATTEN 10dB AMKR —861 .687dB
RL. OdBm 10dB.’ —100 . 7MH=
DOMKR
—100 .7 MH=
—-61.87 |[aB j \
Vﬁ ,J/ \WWNL
P
it AAA Ak A S A \V\W/WV \"M"""V{M"‘ ~
CENTER 27 .91576H= SPAN 400 .0MH=z=
*HRBW 4 .0MH= *VBW 10kH=z= SWFP 100ms
DIAGRAM 10
HATTEN 20dB MKR —680.50dBm
RL. 10 .0dBm 10dB ./ 31 .500GH=z=
STOP

33.000 |GH=

START 30.000GH= STOP 33.0006GH=z
*RBW 1 .0MH=z= *VBW 10kH= SWP 750ms
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Applicant: FCC ID:

Ericsson Microwave Systems AB OOLULKL60103
DIAGRAM 11
H®ATTEN 140dB MKR —89 .33dBm
RL OdBm 10dB. 33 .487G6H=
! ( o
_ ‘ .
sTOP o

35.p00 GH=z

START 33.000GH= STOP 35.000GHz
*RBW 1.0MHzZ %VBW 10kHzZ SWP S00ms
DIAGRAM 12
*ATTEN 10dB MKR -—87.17dBm
RL OdBm 1008, 36.217GHz
31 DSBS :
b
sToP | o T

40 . 000 |GH=z

START 35.000GH= STOP 40 .000GHZ
>*RBW 4 . OMH= *VBW 10kH= SWP 1 .30sec
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Applicant: FCC ID:

Ericsson Microwave Systems AB OOLULKL60103
DIAGRAM 13
HATTEN 40dB MKR —«48.687dBm
RL. OdBm 10dB.’ 41 .883GH=z=
, ! 1
I .
I MKR

41 .B83 GHz |
—<48.87 dBm !

JE S - — . 1

START 40 .000GHzZ STOP 45.000GHzZ
*BRBW 1 .0MHZ =VBW 10kHz SWP 1 .30sec
DIAGRAM 14
*ATTEN 10dB MKR —685.83dBm
RL OdBm 10ad8,’ 46 .883GHz=z
STOP .

| 50.000 GH=z |

L. _ S S
i ‘ O
L ) i L b
|
I
] o
|
START 45 .000GH=Z=Z STOFRP B50.000GH=z=
*RBW 414 .0MH= *xVBW 40kH=z= SWP 1 .30sec
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FCC ID:

OOLULKL60103

—58.00dBm

DIAGRAM 15
CL 48.3dB MK R
RL OdBm 10dB./ 52.5086Hz

T

(

—

sSTO

.POO |GH=

START S50.000GH=z=z

STOP 55 .000GHZz

1.30sec

.83dBm

*RBW 1.0MHz  %VBW 10kH= SWP
DIAGRAM 16
CL 48 .3a08 MKR —21
RL OodBm 10dB./ 50 .0002GH=z

MKR
50 .000=2 GHZz
—=21.83

il |

CENTER S50 .0000GH=
>*RBW 1 .0MH=z=z >xVBW

SFPAN
10k HZ

© 1999 Ericsson Microwave Systems AB
Page 39

100 . O0MHzZ

SWP 50 .0ms



Applicant: FCC ID:
Ericsson Microwave Systems AB OOLULKL60103
DIAGRAM 17
CL 48 .3dB MKR —59 .83dBm
HL OdBm i10dB ./ 57 .508GH=z=z

STOP
50 .000 GH=

i

START 55 .000GH= STOP 60 .000GHZ=

>*HRBW 14 . O0OMH=z= *VBW 10kH=z= SWP

1 .30sec

DIAGRAM 18

CL 48 .3dB MKR —680.00dBm

RL. OdBm 10dB.’ s2.5086H=

STOPR

85 .000 IGH=

L i s i b G b s b1 AL ok A L b s 1, A GG
START 680 .000GH=z= STOPRP B65.000GH=z=
*RBW 414 .0MH=z= >*VBW 10kH=z= SWP 1 .30sec
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Applicant: FCC ID:
Ericsson Microwave Systems AB OOLULKL60103
DIAGRAM 19
CL «48.3dB MKR —59.41417dBm
RL OdBm 10dB ./ 57 .508GH=z=z

STOP
70 .Pp00O0 GH=z=

START 65.000GH= STOP 70 .000GH=z=

*RBW 4 .0MH=z *VBW 10kH= SWP

1 .30sec

DIAGRAM 20
CL «48.3dB MKR —58.33dBm
RL odBm 1008/ 72.508GH=z

STOP
75 .000 GH=

START 70 .000GH=zZ STORP 75 .000GHZz

*RBW 1 .O0MH=zZ *VBW 10kH= SWP

© 1999 Ericsson Microwave Systems AB
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Applicant: FCC ID:

Ericsson Microwave Systems AB OOLULKL60103

7. PHOTOS

Photo 1

Photo 2
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Applicant: FCC ID:

Ericsson Microwave Systems AB OOLULKL60103

Photo 3

Photo 4
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Applicant: FCC ID:

Ericsson Microwave Systems AB OOLULKL60103

Photo 5
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Applicant: FCC ID:

Ericsson Microwave Systems AB OOLULKL60103

8. ANNEX 2 - FIELD STRENGTH OF SPURIOUS RADIATION
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Applicant:

Ericsson Microwave Systems AB

RADIATED SPURIOUS EMISSION W-BAS

Abstract

Radiated spurious emission from 1GHz up to 40 GHz is measured of a

unit for FCC Type Approval Test Report

Contents

8 ANNEX 2 - Field strength of spurious radiation..............cccccceeviviiiiininnnnnnn.
8.1 Test facilitieS deSCIPLION .........uuriiieiiiiiiiiiiiiieiiiiieie bbb
8.2 TEST UALE ...ttt n b
8.3 EqUIPMENT UNAET TEST ... .uuuiiiiiiiiiiiiiiiiiiiiiieteieiteeeeee st eeeeeeeseeeeeeeeeeeeeeeeeene
8.4 TESUMOUE ......eeieeiiiiititeteeeeeee ettt nensnesnnnnes
8.5 TSt EQUIPMENT ....eiiiiiiitiiieiieieteeeeeeeie ettt eeeeeeeennennnnne
8.6 Calibration dat@l...........uuvuueeeiiiiiiiiiiiiiiiiiiiiieee bbb
8.7 TeSEMEINOUE .....eeiiiiieiieeiee ettt eeneenneee
8.8 TESLTESUILS ....eeeeieiiiiieieetiiee ettt nneene
8.9 Front of EUT towards the antennas..................eeveeeeiivieeiiiiiiiiiiieiiieennnnnns
8.9.1 Veritcal Polarization..........cooooeiieieeeeeeeeeeee e
8.9.2 Horisontal polarization...........ccooeeeeeeeeeeeeeeee e
8.10Rear of EUT towards the antennas ..................eeveeieeimmiiiiimmniiiieeiiieniennn.
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8.10.2 Horisontal polarization............cooeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee e
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Applicant: FCC ID:

Ericsson Microwave Systems AB OOLULKL60103

8.1.

8.2.

8.3.

8.4.

8.5.

TEST FACILITIES DESCRIPTION
The Spurious emission tests was performed at Ericsson Microwave System in

Moelndal, Sweden. The facilities at the SML/TV department is an open lab
environment. The temperature is 20 - 25 °C and RH 40-70 %.

TEST DATE

The test was performed 1999-09-09 by Johnny Selim.

EQUIPMENT UNDER TEST
Outdoor unit: UKL 60103/12 including antenna.

Indoor Unit: HRY 10201/3 MMU 34+2 Mb S/N 2005203

TESTMODE

All tests are done in continious mode, and a supply voltage of +48 V. The carrier
frequency was 27.914 GHz

TEST EQUIPMENT

Horn Antenna AEL H-1479, 1-12 GHz. Inventory number YA 2586 Calibrated
due to 2001-01. Test certificate see calbration data.

Horn Antenna AEL H-1498, 2 - 18 GHz. Inventory hnumber YA 2587 Calibrated
due to 2001-01

Horn Antenna EMCO 3116, 18 - 40 GHz. Inventory number YA 2765 Calibrated
due to 2001-09. Test certificate see calbration data.

Spectrum Analyser: HP 8565E YY 1926 Calib. due to 2000-04

Coaxial cable: Suhner Sucoflex 104E SN 2071/4E DC - 18 GHz. Test
certificate see calbration data.

Coaxial cable: Suhner Sucoflex 102E SN 514/2E DC - 40 GHz. Test

certificate see calbration data.
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Applicant: FCC ID:

Ericsson Microwave Systems AB OOLULKL60103

8.6. CALIBRATION DATA

YA2586 1m
|CORRECTION FACTORS OF HORN ANTENNA R T
Instrument, AELH-1479 7 ' o
Inventory number, YA 2586 _ i
Standard: SAE ARP 958 (Free Space Calibration) -
|
|Senaste kaliorering: 990107 | i
Frequency [MHz] | Antenna factor [dB/m] | Gain [dB]: _ -
1000, 237 65 |
1500] 253 84 B
___ 2000 a7 8.8 e
2500 __ 287 9.5
 3000] 305 9.2 )
3500 316 95 -
4000] _ 32.8 9.5
4500 323 110
5000 337 105
5500 345 10.5
B 6000| 351 107
- 6500 387 108 T
7000 36.7; 10.4 ]
_ 75000 37.5. 10.2
8000 38.1 10.2
~ 8500] 382 108 T T
9000| 385 10.8
9500 38.8 10.9
10000 _ 385 117
B 10500 384 12.3
] _11000) 382 12.8
- 11500 390 12.5
12000 404 114
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Applicant:

Ericsson Microwave Systems AB

FCC ID:

OOLULKL60103
YA2587 1m
o S SR I B
CORRECTION FACTORSOF HORNANTENNA — | = T
Instrument, AEL H-1498 T T -
Inventory number, YA 2587 L o
Standard: SAE ARI‘D_ 958 (Free Space Calibratior) R
Senaste kallbrering: 990107 -
Frequency [MHz] | Antenna factor [dB/m] | Gair [dB] o
2000 3.1 54 )
2500 311! 7. ~
3000 3.4 8.3
B0 B T2 _
4000, L35 88 i o
4500 34.0 9.3 ~
50000 35.0 9.2 I
5500 34.9 10.1 ;
6000’ 36.3 9.5
6500 37.5. 9.0
- 7000 37.1 10.0
7500 38.0 8.7 ]
8000 38.8 9.5
8500 38.0. 10.8
B 9000, . 38.5- 10.8 o
B 9500 387 11.0 ’
10000 39.1. "
o 10500 402 105
11000 399 1.1
11500 403 1.2
12000 41.2 10.6 i B
12500 410 1.2 1
13000 413 112 S -
13500 420 10.9
14000 42.1 11.1
I {4s00] 4386 9.9 o o
_ _15000] _ 425 11.3 -
15500 433 1081
___16000] 440 103
16500 436 10.9
17000 438 11.0
o 175000 438 13 ]
13000 43.4 12.0
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Applicant: FCC ID:

Ericsson Microwave Systems AB OOLULKL60103

Test Certificate

Microwave Cable Assembly i
Frequency Insertion Loss  Return Loss Type: SUCOFLEX 104E
range {GHz] min [dB] max [dB] Serial no.: 2071/4E
Cable length: 3000.00 mm
0.1-19 -0.92 -36.30 Connector 1: 11 SMA-451
19-36 -1.31 -28.68 Connector 2: 11 SMA-451
36-54 -1.63 -31.16 —e—e
54-72 -1.84 -20.12 Type no.: n/a —
7.2-9.0 -2.14 -22.89 Drawing no.: n/a
9.0-10.8 -2.32 -23.48 Commission no.: 466285 _
10.8-126 -2.52 -25.56
126-144 -2.74 -29.28 Meas. System:  HP 8720C
14.4-16.2 -2.95 -25.63 Source Power: 5dBm
16.2-18.0 -3.12 -23.04 Temperature: 23x1°C
Date: 8197 T
M1: 0.00 0.00 0.00 Inspected by: DT ——
M2: 0.00 0.00 0.00 _—
Start Freq.: 0.06 GHz
1L-Smoothing: 1% Stop Freq.: 18.00 GHz _
0
2 e — | .
E —‘*—‘«—ﬁ__::w“—w
T — _
Td
m o
0
[ J:
a .
[ —
0
:E -12
o
0w 14
c
= e
18—
20 |
2 0060 1.854 3648 5442 7.236 9.030 10.824 12.618 14.412 16.206 18.000
0 {
-5 -
_ -
m -
T
=l 15
]
g -20 ]
- \ | L
25
c .
£ ™ A T T
L P POV
-
° .. Sl TRULTTIVAIN
" WY Y PR T
w A . ,
[ TPURMAE) |
45 } i t _
LY

50
0.060 1.854 3.648 5.442 7.238 9.030 10.824 12.618 14.412 16.206 18.000

Frequency [GHz]
HUBER +SUHNER AG, RF Interconnection Division, CH-9100 Herisau, Switzerland
Phone: +41 (0)71353 4111; Fax: +41 (0)71 353 45 90; Telex: 882 729
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Applicant:

Ericsson Microwave Systems AB

Test Certificate

Microwave Cable Assembly

FCC ID:

OOLULKL60103

Frequency Insertion Loss  Return Loss Type: SUCOFLEX 102E
range [GHz] min [dB] max [dB] Serial no.: 514/2E
Cable length: 1000.00 mm
00- 40 -0.80 -31.39 Connector 1: 11 K-252
40- 8.0 -1.14 -30.86 Connector 2: 11 K-252
8.0-12.0 -1.40 -29.05
12.0-16.0 -1.64 -26.34 Type no.: n/a
16.0 - 20.0 -1.92 -25.77 Drawing no.: n/a
20.0-24.0 -2.04 -23.74 Commission no.. 466287
24.0-28.0 -2.22 -23.13
28.0-32.0 -2.43 -23.77 Meas. System: Wiltron 562 + 6669B
32.0-36.0 -2.49 -28.02 Source Power: 5dBm
36.0-40.0 -2.70 -23.81 Temperature: 23+1°C
Date: 23.12.96
M1: 0.00 0.00 0.00 Inspected by: DT
M2: 0.00 0.00 0.00
Start Freq.: 0.05 GHz
Stop Freq.: 40.00 GHz
0 \ _
-
—QM\W !
-2 - |
— ]
| _ R\
@ T
T4
w5
3_
5 ‘
=7 i
g
ae
c
-3
10 0045 4040 8038 12031 16027 20022 24018 28.013 32008 36.004 40000
o
5
10
15 —
) T |
U5 . n Ay NAAA 4 A A
v (Y
o p ATy e il
S AN AL I W
A AR 00 s L
Pa0 N
5 |
s | —
50 0.045 4.040 8.036 12.031 16.027 20.022 24.018 28.013 32.009 36.004 40.000

Frequency [GHz]

HUBER+SUHNER AG, RF Interconnection Division, CH-9100 Herisau, Switzerland
Phone: +41 {0)71353 41 11; Fax: +41 {0)71 353 45 90; Telex: 882 729
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Applicant: FCC ID:

Ericsson Microwave Systems AB OOLULKL60103

8.7. TEST METHOD

The tests are done using three different Horn Antennas for different frequency band.
See Figure 1. The EUT is supported to a wooden mast 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 with both the front and the rear of the EUT towards the
Horn Antennas.

The Horn antennas are positioned in both horisontal and vertical polarization mode
during the measurments.

All the tests are done in a open lab environmental, and in order to investigate if there
are some spurious emission from other equipment , the tests are also done with no
power to the EUT.

The only spurious from outside was at 1.83 GHz. This seems to be an GSM signal.
SEE diagram 1.

Im
'\/

Coaxia cable

Horn Antenna

A
A 4

EUT SA

EUT = Equipment Under Test
SA = Spectrum Analyzer

Figure 1. Test set up
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Ericsson Microwave Systems AB

8.8. TEST RESULTS

*ATTEN 10dB
RL OdBm

FCC ID:

OOLULKL60103

MKR —93.00dBm
1.832456GH=

10dBs ./
T

B

SPAN
12 .

0o

| A

WWM'I WW\«W

] -

|
| e

CENTER 1 .83005GH= SPAN 12 .00MH=z=
>*RBW 3OkH=z=z »VBW 100H= SWPFP 10 .0Osec
DIAGRAM 1 Outside spurious
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Applicant: FCC ID:

Ericsson Microwave Systems AB OOLULKL60103

8.9. Front of EUT towards the antennas

8.9.1. Vertical polarisation

H*ATTEN 40dB MKR —75.50dBm
RL. OdBm 10dB ./ 1 .833GH=

MK R

1.8B3 GH=

—75.50 |dBm
s

START 1.000GH=z= STORP &6.000GHZ=z=z
*RBW 100kH=z= »VBW 1 .0kkH=z= SWP 4130sec

DIAGRAM 2
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Applicant: FCC ID:

Ericsson Microwave Systems AB OOLULKL60103
AT TEMN 10dB MR —75.50dBm
RL. OdBm 10dB.” 1 .8336GH=
i MKF% N N ]

1.8B83 gGgH=
—75|.50 dBm

START 1.000GH= STOFP ©6.000GHEZ

*RBW 100kHz= *»VBW 2 .0kHz=Z SWP 130sec
DIAGRAM 3

*ATTEN 10dB MKR —83.83dBm
RL. OdBm 1048,/ 7 .000GH=

sTORP

12.000 |[GH= )
s

START ©.000GHz= STOP 12.000GH=Z
*RBW 100CkHz *VBW 1 .0kHz SWF 150sec

DIAGRAM 4
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Applicant:
Ericsson Microwave Systems AB OOLULKL60103
AT TEMN 10dB MR —84 . 147dBm
RL OdBm 10dB8.” 13 . 850GHI=
MK R
13 . 65850 |GH=
—84|. 47 dBm
1=
- .
| |
. l ,,J
START 12 .000GH= STORP 18. COCOGH=
H*RBW 100KkH= >*VBW 1 .0kkH= SWP 150sec
DIAGRAM 5
AT TEM™ 1Ode MR —877/ . 83dB8m
HL. OdBm 10dBs.” 19.003GH=
STOPR
20 .poo |GH=z | L
s
START 18 . 000GH= STOP 20 .000GH=
>XRBW 100KkH= > VBW 1 .0RRH=Z SWP S50 .0Osec
DIAGRAM 6
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Ericsson Microwave Systems AB OOLULKL60103
HATTEN 10dB MKR —87 . 47dBm
RL. OdBm 10dB.” =22 . 5086GH=
sTOoP :
25 . P00 |GH= | ~ )
S
[ -
START 20.000GH= STOR 25 .000G6H=
>*RBW 100K H= > \VBW 1 .0KkH= SWPR 130sec
DIAGRAM 7
HATTEN 10dB MEKR —83.50dBm
RL. OdBm 10dB83.” 27 .5808GH=
STOP
0 . 000 GH=
S
START 25 . 000GH= STOFRP 3BO.000GHZ=
>RBW 100K H= FVEBW 1 .0kH= SWE 130sec

DIAGRAM 8
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Ericsson Microwave Systems AB

ATTEN 120dB

HRL. OdBm 10dB8.7

MR

—7a8a.

FCC ID:

OOLULKL60103

17dB

32 . 5086H=

m

STO
35 .

=
OO

GH=

Ll sttt

START 30 .000GH=
100kkH=

> RBW

HATTEMN

RL OdBm

10dB

10dB3.~

STOFR 35.000GH=

*VBW 1 .0kKHz
DIAGRAM 9
M R

SWE

130

37 .508GH=

sec

—7V9 . .33dBm

STO

~

<40 .00 GH=

|

i

| i 1 SN
START 35.000GH= STORP 40 .000GH=

>*RBW 100KH= *VBW 14 .0kH= SWP 14130sec

DIAGRAM 10
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Applicant: FCC ID:

Ericsson Microwave Systems AB OOLULKL60103

8.9.2. Horizontal polarisation

=ATTEN 10dB2 MIKR —80.17dBm
AL OdBm 1008/ 1.833GHz=
MK R
1.8B3 GH=
—80|. 17 |dBm
s
START 1 .000GHzZ STOP 6.000GHz=
=*RBW 100kHz= *VBW 1.O0kH= SWP 130sec
DIAGRAM 11
H*ATTEN 10dB3 MR —B8-4.00dBm
RL. odBm 10dB./ 7 .000GH=
sTOP
12 .Pp00 |GH= e
s
START S.000GHZ STOP 42.000GH=
*RBW 100kH= *VBW 1.0kHz= SWP 1S0sec

DIAGRAM 12
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Applicant:

Ericsson Microwave Systems AB

HATTEN 10dB3

RL. OdBm 10dB .7

FCC ID:

OOLULKL60103

MKR —81.00dBm
13 .850GH=

MR
13 . B850 |GH=

—84|. 00 dBm

START 12. 0O00GHZ=Z

STOPR 18. O0COGHZ=

*RBW 100kKkHzZ H*VBW 1.0kHZ SWP 15O0Osec
DIAGRAM 13

ATTEN 10dB MKR —87 .6874dBm

AL ogBm 10d8./ 19 .003GHzZ

STOPR

START 18.000GH=
> RBW 100KH=

> \VBW 1 .0kH=

STORP 20 .000GHZ=

SWPFP 50 .0sec

DIAGRAM 14
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Applicant:

Ericsson Microwave Systems AB

HATTEN 1049828
RL. OdBm

10dB.

FCC ID:

OOLULKL60103

MKR —868.50dBm
22 .. 50806H=

STOPR

.00 GH=

1

START 20 .000GH=

> RBEBW 100kkH=

H AT TEN 10dB3
RL OdBm

> VBW 1 .0KH=

STORFP 25 .000GH=
SWP 130sec

DIAGRAM 15
MKR —77 . .87dBm
i10d8.’ 32 . 508GHz=

STOPR

35 . 000 GH=

START 3O .000GH=

>RB W 100KH=

*VEBW 1 .0KkH=

STOFRP 35.000GH=z=
SWP 130Csec

DIAGRAM 16
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Applicant:

Ericsson Microwave Systems AB

*ATTEN 20dB8
RL. OdBm

10d:3.7

FCC ID:

OOLULKL60103

MKR --83.50dBm
=27 . 508GH=

STOP

30 .L0OCO GH=

START 25.000GH=

>*RBW 100KH=

HATTEN 10323
RL OdBm

STOFP 30 .000GH=

*VBW 1.0kHz= SWP 130sec
DIAGRAM 17
MKR —79.50dBm
10d8./ BV . 5086GHz=

T

STOP

<40 .000 GH=

START 35.000GH=

>*PRBW 100K H=

ST O 40 . 0O00GH=
> \VBW 1 .0kkH= SWPP 130sec
DIAGRAM 18
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Applicant: FCC ID:

Ericsson Microwave Systems AB OOLULKL60103

8.10. REAR OF EUT TOWARDS THE ANTENNAS

8.10.1. Vertical polarisation

AT TEN 10dB MKR —74.00dBm
RL. Odgm 10dB3.7 1 .833GH=
MR
1. 883 Griz o
—7 4. 00 |dBm
=]
1
START 14 . 000G6GH= STOFRP 686.000GH=
>*>RBW 100k = >V BW 1. 0kiH= SWP 130sec
DIAGRAM 19
HAHATTEN 10dB MKR --83.83dB8m
RL OdBm 10d8 .7 7 . O00GH=
STOPRP
12 . D00 |GH=
S
i
il It
START &8 .000GH= STORP 12.000G6GH=
>*RBW 100K H= > VBW 1 .0KkH= SWkR 150sec
DIAGRAM 20
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Applicant:

Ericsson Microwave Systems AB

HATTEN 120dB

FCC ID:

OOLULKL60103

MKR —841 .33dBm

RL OdBm 10dB .~ 13 . 850GH=
T i
MK R
13 .650 |GH= | | B
—841|. 33 |dBm
S
SN R
START 12.000GH= STOR 18 . O00GH=
>*RBW 100KHZ > VBW 1 .0KkH=Z SWP 150sec
DIAGRAM 21
HATTEN 10dB3 MKR —87 .67dB8m

RL odBm 1048/ 19 .003GHz=
sTOP
20 .poo |GgH=
s
START 18.000GH= STOP =20 .000GH=
*PRBW 100kHZ *VBW 1.0kH= SWP S0 .0sec
DIAGRAM 22
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Applicant:

FCC ID:

Ericsson Microwave Systems AB OOLULKL60103
AT TEN 10dB3 MR —87 .47dBm
RL. OdBm 10dB. =22 . 5086H=
STOP
=25 . 000 GH=
s

START 20 .000GH=
100K H=

>*PRBW

HATTEN

RL. OdBm

10dB

10dB./

STOFP 25 .000GH=

=27 ..828G6GH=

|

*VBW 1.0kH= SWP 130sec
DIAGRAM 23
MKR --69.33dBm

MR
27 . P25 GH=z=
—69. 33 |dBm

START 25 .000GH=
100K H=Z

>*RBwW

>*VEBW a1

STORP 30.000GH=
. OkH=z= SWR 130sec

DIAGRAM 24
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Applicant:

Ericsson Microwave Systems AB

> AT TEN 10dB
RL. OdBm

FCC ID:

OOLULKL60103

MKR —78.67dBm

10dB .~ 32 .9256GH=

STOPR

35 . PpC0 GH=

START 30 .000GH=

STOPRP 35 .000GH=

>*>RBW 100KkH= VB W 1 .0kH=Z SWPRP 130sec
DIAGRAM 25
HATTEN 10dB3 MKR —80 . 67dBm
[ oOodBm 1049837 7 ..925GH=
| STOP
40 . 000 |GH=
=
|
L
T
i
t
I NTANY LRI 0L D A 1 T TP
i
START B85 .000GH= STOR <40 .000GH=
*RBW 100KH= > \VvVBWw 1 . 0KkH= SWR 130sec
DIAGRAM 26
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Applicant:

FCC ID:

Ericsson Microwave Systems AB OOLULKL60103

8.10.2. Horisontal polarization

*ATTEN 140dB3 MKR —78 .83dBm
RL. OdBm 10d0B8.7 1. 833GH=
MK R

1.8B3 GH=

—78.83 dBm

START 1.000GHz= STOP &.000GH=Z
*RABW 100kHzZ =*VBW 1.0kHz=z SWP 130sec
DIAGRAM 27
H*ATTEN 10dB MKR —83.687dsm
RL. OodBm 10408,/ 7 .000GH=
sSTOP
12.000 |GH=
s
START S6.000GH= STOP 12.000GH=
=*RBW 100kHz= »VBW 1 .0kH= SWFP 1S0sec

DIAGRAM 28
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Applicant: FCC ID:

Ericsson Microwave Systems AB OOLULKL60103
AT TEMN 10dB MKAR —84 . 147dBm
RL. OdBm 10d8.”7 13. 6850GH=
MR
13 . 550 |GH= _
—8 4. 47 dBm
=
START 1=2.000GH= STORP 18. COOGH=
H*RBW 100k H= >xVBWw 1 . 0KkH=Z SWP 150sec
DIAGRAM 29
HATTEN 10dB8 MR —87 . 83dBm
RL. OodBm 10dB.” 12.003GH=
STOopP
20 . P00 |GH= B
=
e |
START 18. CO0OGH= STOFP 20.000GH=
>*>RBW 100K H= >x>VBW 1 .0kKr= SWPFP 50 .0sec
DIAGRAM 30
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FCC ID:

Applicant:
Ericsson Microwave Systems AB OOLULKL60103
AT TEN 10483 MR —86.83dBm
RL OdBm ) 10dB8.” =22 . 5086Hz=
]
STOP
25 . 000 GH=
s
I A —— Dt | T ik 7 oo
i L
START =20 .000GkHI= STOP 25 .000GH=
HREBW 2000 K H= *xVBW 1 .0kkH= SWP 130sec
DIAGRAM 31
AT TEMN 10dB MKR —83.87dBm
RL OdBm 104dB8 .7 27 . 508G6H=
STAORF o
30 .000 |GH=
=
START 25.000GH= STOFRP 30.000GH=
>RBW 100 kH= >*VBW 1 . 0OkkH= SWR 130sec
DIAGRAM 32
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Applicant: FCC ID:

Ericsson Microwave Systems AB OOLULKL60103
AT TEN 10dB MKR —77 .83dBm
RL OdBm 10dEB.” 32 .5086H=
STOR
35 . 000 |IGH=z=
1=
START 30 .000GH= STOPRP 35 .000GH=
>*>RBW 100kH= HVEBW 14 .0kkH= SWP 130sec
DIAGRAM 33
> AT TEN 10dB3 MK R —80 .00dBm
RL. OCdBm 10dB.” 37 .508GCH=
sTOP i
40 . 000 GH=
‘ o
< ‘
I it Wb Ul Rl o Y . e L
START 35 .000GH= STOR 40 . 000GH=
>R BwW 100K H= HVEBW 1 .0KkH= SWRP 130sec
DIAGRAM 34

© 1999 Ericsson Microwave Systems AB
Page 70



Applicant: FCC ID:

Ericsson Microwave Systems AB OOLULKL60103

9. PHOTOS
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Applicant: FCC ID:

Ericsson Microwave Systems AB OOLULKL60103
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Applicant: FCC ID:

Ericsson Microwave Systems AB OOLULKL60103
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Applicant: FCC ID:

Ericsson Microwave Systems AB OOLULKL60103

10. ENCLOSED - CETECOM REPORT
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CETECOM ICT Services GmbH

Untertrkheimer Stral3e 6-10 D-66177 Saarbriicken
Telefon: +49 (0)681 598-8431 Telefax: -9075
Laboratory for agronautical radio, microwave radio and radar

RSC - Laboratory Thistest report consists of 9 pages Page

Accredited testing laboratory

DAR registration number:
TTI-P-G 166/98-00 of 18.09.1998

Test report No.:
2-1686-A/99
MINI-LINK BAS
26 GHz PMP/28 GHz LMDS
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CETECOM ICT Services GmbH

Testreport No.: «PrbNr» Date: 06.10.99 Page 3 (9)

1 General information

1.1 Notes

The test results of this test report relate exclusively to the test item specified in 1.5. CETECOM ICT
Services GmbH does not assume responsibility for any conclusions and generalisations drawn from
the test results with regard to other specimens or samples of the type of the equipment represented
by the test item. The test report may only be reproduced or published in full. Reproduction or
publication of extracts from the report requires the prior written approval of the CETECOM ICT
Services GmbH.

Tester :
Date Name Signature
06.10.1999 Detlev Gillmann

Technical responsibility for area of testing :

Date Name Signature

06.10.1999 Klaus Kammerinke



CETECOM ICT Services GmbH

Testreport No.: «PrbNr» Date: 06.10.99

Page 4 (9)

1.2  Testing laboratory

CETECOM ICT Services GmbH
Untertirkheimerstrale 6 - 10,
66117 Saarbriicken

Deutschland

Telefon : +49681598- 8431
Telefax : +49681598- 9075

Accredited testing laboratory

DAR-registration number: TTI-P-G 166/98-00 of 18.09.1998

Testing location, if different from CETECOM ICT Services GmbH:

Name

Street

Town

Country

Telephone

Fax

13 Details of applicant

Name : Ericsson GmbH
Street : Flojelbergsgatan 2 A
Town : S-431 84 Molndal
Country : Schweden
Telephone : + 46 31 747 00 00
Fax : +46 31 2772 25
Contact person

Name . Mr. Fredrik Bramstang
Telephone : + 46 31 747 60 37
Fax : +46 31 2772 25

1.4  Application details

Date of receipt of application :06.10.1999
Date of receipt of test item :06.10.1999
Date of test :06.10.1999

Reference number :048/99



CETECOM ICT Services GmbH

Testreport No.: «PrbNr» Date: 06.10.99 Page 5 (9)

15 Test item

Description of test item . Digital Radio Link as a point to multi-point system
Type identification - MINI-LINK BAS 26 GHz PMP/28 GHz LMDS
Manufacturer . Ericsson GmbH

1.5.1 Technical data according to the specification

1.5.2 Operating conditions:

Transmitter and receiver of the equipment were active

153 Equipment under test

ODU with sector antenna 3/lUKY 21085
Type: UKL 60103/12
SIN:  A230009GZ1

IDU
Type: Mini Link E, MMU 34 + 2 Mb

P/N: HRY 10201/3
SIN: 2005203

1.6 Test standards

EN 301213V.2.1 (issue 1998 - 02)
RegTP 321 ZV 040 (issue

Only spurious emissions (conducted and radiated) were measured



CETECOM ICT Services GmbH

Testreport No.: «PrbNr» Date: 06.10.99 Page 6 (9)

2 Technical test

2.1.2 Summary of test results according :

X| Nodeviationsfrom the technical specification (s) were ascertained in the cour se of
the performed tests.

I:l The deviations as specified in 2.5 were ascertained in the course of the performed tests

Thetest report :

describes the first test

describes a partial test:
isaverification of documents
isonly valid with the test report no. :

The tests were witnessed by :
Individual test results are documented in 2.5

Representatives for manufacturer: Mr. Fredrik Bramstang

2.2  Test environment
The environmental conditions are documented specially for each test

2.3 Measurement and test set-up
The measurement and test set-up is in accordance to the specification .

24  Test equipment utilized
see appendix 2



CETECOM ICT Services GmbH

Testreport No.: «PrbNr» Date: 06.10.99 Page 7 (9)
25 Testresults
251 Testresultsoverview
|:| Additional to the test report no. :
Verification test item :
X in accordance with the technical description
SEE TN LESE FEPOIT & ..o
|:| no accordance with the technical description
EN/RegTP Spurious emissions
Limits: EN
Frequency Range (GHz) Limit (dBm) Res.Bw (MHz)
0,000 009 — 0,000 150 - 50 0,001
0,000 150 — 0, 030 - 50 0,010
0,030-1,0 - 50 0,100
10 - 21,2 - 50 1,0
21,2 -110 - 30 1,0
For channel spacing £ 7.0 MHz and in the range
from 250 % of channel spacingto + 56 MHz - 30 01

Spurious emission frequency relative to channel Specification | Controlling factor for
assigned frequency limit requirement application
The average level of al spurious signals both £-70dBm If spurious signal"s frequency
discrete Continuous Wave and noise-like evaluated fallswithin receiver half band
astotal average signal level
Limits: RegTP (conducted emissions)
Frequency Range (GHz) Limit (dBm)
0.030-21.2 £ -60
>21.2 £ -30




CETECOM ICT Services GmbH

Testreport No.: «PrbNr» Date: 06.10.99 Page 8 (9)
Limits: RegTP (radiated emissions)
Frequency Range (GHz) Limits
0.030-0.230 e=30dBuV/m
0.230-1.0 e=37dBpuV/m
>1.0 p=<-33dBm

1.10.3 RegTP

55.6 EN Spurious emissions ( conducted )

Measurement conditions:  Frequency f = 27914250 GHz
normal power supply u = 43,0 vV DC
extreme power supply u = 20.4-72.0 table
channel spacing Cs = 3.5 MHz
Datarate D = 2x2 Mbit/s
Temperature t = 23 °C
Measurement at C’,

Test set up:

I cable |
Limits see Page No.: 7
Test results:
Frequency/ Analyser Cableloss| Spurious |Res.BW | Plot
frequency band reading remark integrated emission (MHz) No.:
(GHz) (dBm) (dB) p (dBm)
75.0-110.0 -58.7 noise - noise 0.3 1
80.0-85.0 -68.2 noise - noise 0.03 2
Remark: The fundamental frequency was suppressed by a stub - tuner
Test standards passed:  Yes No ]




CETECOM ICT Services GmbH

Testreport No.: «PrbNr» Date: 06.10.99 Page 9 (9)

1.10.3 RegTP

5.6 EN Spurious emissions (radiated) 40 GHz — 110 GHz

Measurement conditions. Frequency f 27.914 250 GHz

Power supply U = 204-72.0 V DC
Channel spacing CS = 3.5 MHz
Datarate D = 2x2 Mbit/s
Temperature t = 23 °C
Modulation M = on
Test set up:
c H
Spectrum Analyzer mixer 00x a d DUT
a
~N
Explanation: Reference see Annex 2 (list of measuring equipment)
¢ = cable attenuation
g=Antennagain
a = Free-space attenuation
H =Horn antenna
d = Measurement distance
Limits : see Page No.: 7

The measurements was carried out in an anechoic chamber at a distance of 1,0 m. According to the frequency
band,different mixers and different standard gain horns (SGH) were used in horizontal and vertical polarization. A
measurement system loss, consisting of: conversion loss of the mixers, free space attenuation and gain of SGH was
integrated as reference level offset to the spectrum analyzer reading.

Test results:
Frequency/ Analyser Res. BW Spurious Polari- | Plot No.
frequency band reading remark (MHz) emissions zation
(GHz) (dBm) p (dBm) hor./vert.

40.0 - 60.0 <- 64.0 Nnoise 1.0 <-64.0 hor. 3
48.95 -53.2 n.t. 1.0 not true (n.t.) hor. 3
57.46 -47.7 n.t. 1.0 n.t. hor. 3

40.0-60.0 <-64.0 noise 1.0 <-64.0 vert. 4
48.95 - 36.2 n.t. 1.0 n.t. vert. 4
57.46 - 335 n.t. 1.0 n.t. vert. 4

50.0—75.0 <-59.5 Nnoise 1.0 <-59.5 h+v 5

75.0-110.0 <-62.0 Nnoise 1.0 <-62.0 h+v 6

Test standar ds passed: Yes No []
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Eingesetzte Priifmittel
Utilized test equipment

Diese Anlage besteht aus 8 Seiten inklusive Deckblatt.
This test report consists of ,8.pages included cover page
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CETECOM ICT Services GmbH CM
Priifbericht Nr.: 2-1686-A/99 Anlagc 2
Test report no.: 2-1686-A/99 Appendix 2
‘Equipment: Type: Manufacturer: | Ser No.: Ident No_:
t | Adapter 15650900 Tektronix 300000823
2 | Anpassghicd RAM R&S 3908017002 300000839
3 [Aopassghied RAZ R&S 350801/003 300000840
4 | Antennien Mast Schwarzbeck 300000509
> [AMeRUaLor/ SWitch driver 11713 | HP MeBtechnik 300002339 |
6 | Attenuatdr / Switch driver 1713 HP McBtechnik 300002340
7 | Attenuator / Switch Driver 11713 HP MeBtechnik NONAT607
"8 TAttenvatde / Switch Driver TI713A AP MeBtechnik 300002407 |
9 [ Bandfilter TTAJ00055EE Telonic 20370-2 0001323
10 | BandBiiter TTF2250 Talonic 01a] 300001753
1| Bias nctwork 15908 HP MeBiechnik 300000843
12 | Blas network 11550B HP MeBtechnik 300001664
11 | Ritfehler Analyser 3TN HP McBtechnik 3345U01070 300002072
14 | Cal-Kit fr 3510 850578/85054B HP MeBtechnik | 2637 A03723 300002404
15 | Compakt<Kamera Olympus 300002372
16 | Dimpfungsglicd AF 18 27 Thomson CSF 216262 500002443
17 | Diimpfungsglied 10 JB 773 Nacda 300002369
13 | Dimplungsglicd 10dB S0W R3(7410 Micronde 300000456
19| Oumpiungsgiicd 20 ail_ T Narda 1866 300002367
20 | DAmplungsglied 20 4B B49TA HP MeBtechoik | 2708A43586. 2708A43570 | 300002337
21 [ Damphungsglied 20 W 768F-10 Narda 300062370
22 | DimpFungsglied 2048 .20W Rd18420 Micronde §508 300002353
23 [ Dampfungsglied 204B ,S0W R-317420 Micronde 100000493
24 Dlmpfl.lng.sglied 30dB 11708A HP MeQtechaik 12596,5736.3 56!6.J§7-'l7 300002346
75 | Damplungsghied 30 4B 5 Bird 1529 300006750 |
26 | Dimpfungsglicd J0dB 8493A HP Melrcchnik | 1801401243 300000782 |
27 | Dimpfingsglied 098 F198A FIP McBecchnik | 2702405793 300002472
[ 28 [ Dampiungsgiicd High Power RBU BN33666/50 R&S 300802/6 300002374
[ 19 | Damphungsglicd variabel 615171 Flann 336:671 300002409
30| Dimplungsglicd varabel 0221123113 11 Fiano JO0001622 ]
31 | Dampiungsglied variabel AE(8-27 Thomson CSF [ 492632 300003376
32 | Dampfungsglied variabel AE27-40 Thomson CSF 492729 300000377 |
33 | Dimptangsgiicd variabel —— [AEII-S0 Thomson CSF | 492156 00602378 |
34" | Dampfungsglied varinbel AES0-75 Thomsan CSF | 492313 306002379 |
35 | Damplungsglied variabel AE60-90 Thomson CSE | 492687 0000384
3¢ Dimplungseficd variabel 4B Weinschel Ass 300002068
37 | Damptungpglicder Cal. Variablc 7498 Norda 1003 300000417
38 | DampRungjglicder Cal. Varinbic 750R Nuorda 1018 - 300000357
39 | Directional Coupler 1029CA Narda 58 300000438
30 | Directional Coupler 1079 Narda 300000774
41| Directianal Caupler 1080 Narda 300000775
42 | Divectional Coupler 15132-03 Flann 120 300002142
33" [ Directional Coupler 1513210 Flann 153 300002143
44| Dircctions) Coupler 2013203 Flann 187 300002161 |
35| Dircctional Coupler 2013210 Fiann 716 300002163 |
48 | Dircctional Coupler 2013220 Flana 224 300002165 |
47 | Directionat Couplcr CDI8-27 Thomson CSF 492572 300000825
48 | Directional Coupler CDIBZT Thomson CSF | 492688 300002395
[ 49 | Directional Coupler CD2740 Thomson CSF | 492313 300002596
[ 30 [ Directionai{Coupler CD27-40 Thomson CSF | 492086 300002397
51 | Directional' Coupler CD33.50 Thomson CSF 492271 300002598
52 | Directional. Coupler rCD30-75 Thomsan CSF | 192164 1300002399 |
33 | Directional Coupler "CD60-50 Thomson CSF {92693 1300002400 |
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Test report no.: 2-1686-A/99 Appendix 2
Equipment; Type: VManufacturer: [ Ser No.: Ident No,:

54 | Directional Coupler CD75-110 Thomson CSF | 492093 300001401
55 | Directional Coupler CD90-140 Thomson CSF 492488 300002402
56 | Directional Coupler R752D 20dB HP Meftechnik | 0049, 0052, 0074 300002348
37 | Drmcker Laserjet 1 HP IV, 2837180453 300002012
58 | Drucker Laserjer 11 HPILV. 2851100182 300002(09
59 | Drucker Quicet HPLV. 2330512963 300002013
G0 | Dumimy Lodd 250 kW Model 3208 Narda 71
61 | Dummy Lodd diverse Flann 300002049
62 | Dummy Load diverse ] Thomson CSF 300000805
63 jLurchgangsieistangsmesser Naus3 RES 8723437028 300000766
64 | Eichlcitang DPSP R&S 871684737 300000499 |
65 | Eichlcitung 7 Atnuatorset 11582 HP MeBtechmik | * 300000934
66 | Emptiinger MFK 35 Rathrein 332 300000319 1
67 | Ex, Mixer 8% 140 GHz (1970 (U..) 3 Saz HP MeBizchnik T0000078T—
63 | Fuldstrkemessgerat 3608 Narda 20105 300000200
69 | Feldstirkemfssgerit Close Field Probe [1945A HP MeBtechnik | 265A02861 300000313
70 [ Filter Low Phss R362A HP MebBtechnik | 1685 300000903
Th | Filterschalttdld HE IEC 628 FZA 300002341
72| Frequenz Zshicr 53318 HP Mcltechnik | 2719000174 300000393
73 | Frequenz Zdhier Model 543 EIp 352 300001113
74| Frequenzdoppicr TI7ZIA HP McBicchnik | 1950AU0S10 300000310
75 | Frequenzmesser 0D 27_40 Thomson CSF 277035 300000806 |
76 | Frequenzmedser 0D 33 30 Thomson CSF¥ [ 494003 100000807
17 | Frequenzmedser 73 Thomson CST | 276224 306000808 |
78 | Frequenzmesser 0D 60_90 Thomsoa CSF | 494017 300000809 |
79 | Froquenzmesser QD 75_t10 Thomson CSF | 492021 300000810
30 | Frequenzmesser 0090_140 Thomaon CSF | 494047 300000811 |
31 | Frequenzvergl. EmpPinger EA-155K Schomandl 300002375
52 |Hebeduhnen® Boy 300002041
33 |HF-Kabel Alpen A303550059 300002381
34 | HF-Kabel 104Q Sukoflex 2212499 300002361
$5 | HF.Kahel 5106-60004 HP MeBwohnik | W15 306002336
36 | HF-Kabel 35106-60005 HP Mebicchmik | W21 300062357
27 |HF-Kabel 85106-60006 HP Meltcchnik | W24 300002333

"‘si‘:l‘_"fﬂa .‘ KPS-T4JATW-240-KPS | Insuloted Wive 300002359

%5 [HE-Kavel KPS-T4SATW-G00-KPS | Insolated Wire 300002360
90 {HF-Kabel0.3m 30 * 104PA Subner T66/aPA 300002031
91 |RF-Rabei V.3 m SU° TO03PA Suhner T1276/4PA 500002033 |
92 [HF-Kabel 0.5m 50 * 104PA Sufiner U68/dPA 300002032
93 [HF-Kabel 0.5m 350 * T04PA Suliner 1284/4PA 300002034
94 |HF-Kabel 0.5,m 50 * T047A Suhner 1290/4PA 3000020335 |
95 | HF-Kabel 0.35im 50 * 104PA Suhner 1153/4PA 300002030 |
96 |HF-Kabel D5 m 50 * 30 Suhner 300001074
97 [HF-Kabel 1.0m 300002362
98 [HF-Kabe! 1.00m 50 * 3061-3359 C. HP MeBtechnik | P18391 300002335
%9 Ff.mhgt 1 0im 0= 506(-3359 C. HP MeBrechnik P18600 300002333
100 | HF-Kabel 1.0'm 50 * 50613359 C. HP MeBiechnik | 736303 300002332
101 | HF-Kabel 1.0/m S0 50613359 C. HP MeBeechnik | 39078 1300002380 |
702 | AF-Kabel T0'm 50 30613359 C. | HP MebBtcchnik | P31529 SU00027%6

[ 103 [ HF-Kabel 10.m 30 SPSI03T Insulated Wirc | 60492 300002355

[ 104 [HF-Kabel 10im 75 * RG39B/UTRGEOB/U | Kabelmetall 300002365
105 | HF-Kabel 1.5'm 30 = T04PA Suhner 1306/4PA 300002029
106 [HF-Kabel 1.5'm 30 * T03PA Suhner 1297/4PA 300002028
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107 [HE-Kabe[ [Sm 50 * 104PA Subner 1298/4PA 300002026 |
108 |HF-Kabel 1 Sm 50 ° 104PA Subner TI36/4PA 500002027 |
100 HF-I(,nho-.l; 1Sm SO* 104PA Suhner 13124PA 300002021
110 | HF-Kabef 1.5m 50~ 104PA Suhner (316/4PA 300002025
11| |HF-Kabet1.5m 50 * RG2(3 PKI 300002373 |
T1Z [(IFRabal TS m 307 RG 223U Kabelmatall 300002364
113 |HF-Kabel 100m 50 ( SPS3a31 insulated Wire | 60492 300002349 |
T14 | HF-Kavek 10.0m 50 * (I SPS3881 Tnsuiated Wire | 40191 300002350
ils HF-Kabei 20m /I~ RG 39B/U Kabelmetall
T16 |HF-Kabek3.0m 30 * RG 2230 Kabeimetall 300002363
T17 [HF-Kabet3.0m 30~ ( SPS1180 Insuloted Wire | 40191 300002353
118 [HF-Kabet30m 50~ 11 SPS1180 Tnsulated Wire | 40191 3000023353 -
119 |HF-Kabels.0m 50~ 1 5851969 Tnsulnted Wire | 30191 J0000235 1
120 [AFKabel3.0m 30 % 1 $PS1969 insulated Wire | 40191 300002352
121 | HF-Kabel6.0m 73 * 2YC F&G 300002337 |
122 | Hill Versiirker & Boxen UA140 Uher +canton | 22648 300002040
173 thneireé UOR 33 Finno 100002046
123 | Hohlleared UDR 38 Flann 300002045
125 |Hohllcited Adapter 06093-NF10 Flann 30,31 300002140
126 _| TTohliciter Adapkr 08093-NF10 Tlann 37.J8 Jo0002172 |
127 | Hollleited Adapier 10093-NF 10 Tlann 110, 115 300002174 |
128 | Fiohlleiter Adapter TI318A HP MeBiechnik 300000776
139 | Holdieiter Adapier T1519A FIF MeBtechnik
130 | Hohlleiter Adapter 11520A HP Mefechnik 300000778 |
131 | Hohlleiter Adapter 17093-NF10 Flann 367.1406.369.368 300002006
132 | Hohlieiter Adapier 18-190 GHz Thomson CSF 300000801
153 | Hohlleited Adapter 1601 8.2-12.3 GHz Narda 300000770 |
134 | Hohlleiter Adapter 4609 Narda 300000789 |
133 | Flohileitert Adapter 801A Narda 300000790
136 |Hohlleier Adaprer 60IB Narda 300000738
137 [ Hohileher Adsprer 609 Narda 300000762 |
138 | Fohllciter Adapter HX292B HP MeBtechnik 300000779 |
139 | Hohliciter Adupter - MP2920 HP MeBtechnik 300000316
190 | Tiohlieited Adaptct MX2928B AP Mctechaik 300000313
(41 | Fohlleiter Adapter NPZ9ZA HP MeDrechnik 300000518
132 | Hohileiter Adapter NP292A HP MeBtechnik 306000517
143 | HONNEIter Adapfer + MIXer TTSI5A+I1517A HF MeBtechnik TOO00S 14|
144 | Hohllcitcr Adapter 23 GHz 20093.SF10 Flann 621 J0000i61 {
145 | Hohliciter Dmpf.+ Polarisationstilter Flann 300002050 - |
146 | Hohlleiteridiverse Flann 300002048
147 | Hohlieitcr: Taper-transitions veschiedene Flann 300001615
148 [ Hohlleiter' Winkel diverse Flann 300002052
149 | Hom Antdnne 1-26.5GHz 3115 EMCO 8812-3089 300000307 |
150 |1EEE Verteilschiene VT 488 Meilhaus Electr. | * 300000931
131 [ Kaurngecfell o RE&S [306000753 |
152 | Klimaschepnk VUK04/300 Heraeus Voetsch | 32678 300000297
153 | Koaxial Adapter 30645069 Narda 300000761
154 | Koaxial Adapter GI12A Narda 300000771
135 | Koaxial Aflapter 614A Narda 300000772
136 | LeistungsmeBkopl _ BIS1A HP MeBtechnik | 2702A65984 300001197
157 | LeIsungsmeDkopr SIBIA MU MeBtechnik | L702A56275 300000880 |
158 | Leisungsimekopt 34318 HP MeBtechnik | 2702405798 300001 (91
159 | Leistungsmetkopf FATGRY HP Meitechaik | 265216673 300001196
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160 | Lafetun, 3 84324 HP Mehtechnik, 26524 IRRTS AN0001195
161 | CeistungsmeBKopf 3483A HP MeBtechmik | 2405403533 500000813
162 | Leistungsmeliop B4B4A HP McBtcchnik | 2645A30065 300001193
163 | LeistungsuwcOiup( B4B4A 1P MeBrechnik [ 2645430037 300001194
164" | LeistungsmeBiopf 8484A HP McBicchnik | 2237A70155 300000764
185" | LelstungsmeBkopl BEIA HP MeBtechnik | 2238A00798 300000511 |
166" | LerstungsmelopT $a85A HP MeBechmik | 2238400793 00001233
167 | Leistungsmefkopf Q8436A HP McBtechmik | 2503A00239 300000820
168 | Lelstungsmetiopr RE486A HP MeBtechnk | 2503A00340 300000819
169_ | LeisumgsmeBiopf + Dimpfungsglicd 30 | 8431A HP MeBtechnik — [ 2702405796 300001192
170 | Luminanz Metkr LS-110 Minolta 95221025 300000336
171 | MeD EmpHnger ESVP R&S 3524017010 300000856
172 | Mess Transceiver FD 1000 Schomand! 10004 300000506
173 | MeBbridcke ZRB2 75430 R&S 300000293
T74 | MeBwandiersange MDSTI Schwarzbeck Rij0d 300000165
175 | Mclwandi MDs21 Schwarzbeck 371522 300000164
176 [ Mixer bis 325 {iHz . 18325 GHz Tektronix 300000493
177 [ Mixer Saz 60323 GHZ WM780 Tektonics 500001685
178 | Mixer Wavegiide 18-26.5 GHz TeKtronix B020630 300000293
[ 179 | Multimeter (Hind) Multizet Siemens — 300000765 |
T80 | Multimcter {Hind) UDL 33 R&S 390335/188 300000534
131 | Multimeser (Hind) Unigor 6 P Goerz _ 500060508 |
182 | Multimeter (Veltmeter) URE RES $71510/010 100000503
183 | Multimeter Dupl Display 435 "1 Fluke Ta795228 " T T SGdon 332
184 | Nachbarkanalléistungsmesser NLM, KZ10 Schomand! 300000520
185 | Nework Analyzer 8310C HP MeDtechnik | 2728A03723 300000501
186 | Neizgertt . 2X30 YOG Zentro 2009 300000500
187 [Nezgert 2X30V Zentro 2008 L 300000501
138 [Nezgerit 2X30v 7entro 2010 300000505
189 |Netzgert ' 2X30V Zenlro [#70c08 350000830
190 |Netzgerst 6032A HP MeDtechntk | 2920A04590 300001041
{91 | Nolzgerst ‘_‘_ MSP 40=[5A Systroa 300000507
192 [Nemtgors 0-20V 6612A HP MeDiechnik 300000924 |
193 | Netgor®t o-fgv 6633A HP Mcltechak 300001530
T34 [Noiss Guin Anslyzer 2075<2A Eaton 744805343 300000791
195 |Oszifloskop  + 7603 Tektronix 703471 300000497
196 | Oszitloskop . 7633 Tektromx 703125 300000302 |
97 [PC ; PCD-SH Semens Wp266307 300002212 |
198 | Plotter 1 7$50A APV, 2348A04437 300002121 |
199 | Plotter ; T930A ANA Z125A95823 300001633
200 | Plotter i 1550AD HP V. 2631A91602 300000910
20t | Power Meter d33A HP MeStechnik | 2649U00589 300001473
[~ 102 | Power Meter | 433A HP MeBtechnik [ 2X390I01315 300001186
203 | Power Splitter 6dB 0.23W FZA { 300001795
304 | Rack SAT-Inigrmod. Spez. HP MeBtechnik 300002014
205 | Radiocom. Anjlyzar CMTA 83 R&S B63086/012 300601796
206 | Ramp Testset « T-Ila— DME Telonic 300000475
207 | Rauschgeneratb 7618E Eaton S-4(14 300000792
208" | Relars Mainx | TN ¥ ATSRM R&S 3164273 300000795
209 |Ritu Conx Mefjplatz {nsulated Wire 300002103
210 | Ruckicitungskjbel for HPS5131F HP Mcbtcchnik 300000923
211 | S-Parameter Tést Set $515A HP MeBtechnik | 2723A01379 300002245
212 Spez. Grundig : ISW

SAT Empfingér
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213 | Schitmicabine. tpez. Frankonia 087400704 300000939
214 | Schraubensatz : spez. Pro Nova . 300002130
215 | Screw Tuner Flann 20160.17,6-26,/GHz | Pro Nova % 300000927
216 | Serew Tuner | Flann 22160 26,4- 40,1G1 Iz | Fro Nova 135 30000091% |
217 | Signal Generato frupuls 8I12A HP MeBtechnik | 2522603953 300000816
218 | Signal Generator| 33418 HP MeBtechnik | 2819A02212 300002016
N9 | Sighal Generane. 83418 FiP MeBitechnik | Z819A0I9 (] 00002111
220 | Signal Generator 86428 HP McBtechnik | 2529A00304 300000317
221 | Signal Generator SMDU R&S 870766/366 300000109 |
232 | Signal Generalor’ SMPD R&S 882362/009 300000849
723 | Signal Generator | SMs2 R&S 397112790 300000794
224 | Signal Gmm?_rl_?unkn‘ons) JI4A HP MeBtcchnik | 2141AG3143 300000783
223 | Signal Generator D.01-26.5 GHz 85408 HP MeBiechmik | ZBI9A01275 300002015
226 | Signal Generator p.01-26.5 Giiz 83408 HP MeDtechnik | 2730A00640 300000873 |
07 | Signal Generttar ) NSM-IR 6 GHz 3673A HP MeBtachatk | 2228400139 300000513
23§ | Signal Generator D.0SM-13.6 GHz 8673C HP MeBtechnik | 2703A00441 3500000868
229 | Specum Analyzér | 2782 Tektronix B020259 500001401
230 [Spectrum Amlrzizr B5G2A T MeDtechiik | 2809702682 300001164
1 | Spectrum Analyzr $365E HP MeBtechnik [ 3738A00773 300001665
232 | Static-mverter TA-700-18 Avionic 205 300000481 |
757 | Sanv T TR3 EMCO . 000021
234_|Sid. Gain Hon Afieenne 062410 Flann 36 300000228 |
235" [Sd. Gain Hom Atenne 0624-10 Flann k7] 500001170 |
236 | Sid.Gain Hom Ahtenné 062410 Flann 29 300001138
237 | Sid. Gain Homn Ahtenne 0624-10 Flann 35 -1300000225
233 |Std. Gain Hom Afitenne 0824-10 Flann a3 300000230
239 [Std. Gain Hom Abterne 0824-10 Flann 39 300002458 |
240 [ Sid. Gain Fom Ahtenne 082410 Flan 46 - 300000234
241 [Sid. Gain Horn Abtenne 0824-10 Flann 30 300002463 |
232 [Sud. Gain Hom Afecrine 1023-13 Flann 52 300000238
243 T5ud. Gain Homn Aptenne 1024-15 Flann 45 459
244 [51d. Gain Florn Agtennc 102415 Flaun | Y] 300002463
235 [Std. Gain Horn Agtennc 102413 Flann 53 300002408 |
225 | Std. Gain Hom Adtennc 12245 Flann 32 300001941
247 |5td. Gain Hom AAtnne 1223-70 Flann C]]
248 [ Std. Gain Hom Adicane 1224-20 Flann 98 300002460
249 | S1d. Gain Hom Adienne 1424-20 Flann 78 300002467
250 | Sid. Gain Hom Agtein 142420 Flann i 300001948 |
231 | Std. Gein Horn Agtenne 142420 Flann 1o 300001946
252 | Std. Gain Hom Astenine 142420 Flann 96 300002461
253 | Std. Gain Hom Aptenne 1524-20 Flann 55 300002462
258 | Std. Gain Homn Adicanc 152420 Flann 49 300001951
335 [Sid. Gin Hom Afwane 152420 Flann 50 700002468
236 | Std. Gain Hom Afienne 1724-20 Flann 95 300002469
257 | Std. Gain Hom Adicane 172420 Flann 0 300602463
258 | Std. Gain Fomn Adternc 182420 Tlann 226 300002470 |
259 | Sud. Gain Hor Adlenne 182430 Flann 263 300002471
260 | Std. Gain Horn Arjtenne 192420 Flann 42 300001967
261 | Std. Galn Horn Affienne 192420 Flann ] 00001965
262 | Std. Gain Horh Aqlenm 1924-20 Flann 32 300001958
263 [Std. Gain Horhr Adenne 2024-20 Flann 157 300001972
264 | 5id, Gain Hom Artennc 723420 Flann 35 500001976 |
265 | Std. Gain Hom Arjtenne 2424-20 Flann 75 1300001579 |

i
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~ 266 |Sid Gam Horh Anwnos 3134 30 Flann 7 300001981
267 |Std.Gain Honj Antcnne 252420 Flann . 300001523
268 | Std. Galn Ho) Antenne 2524.20 Flann . 300001986
"Z89 | Bid: Gaia Horg AnwAnc 272920 Flann : TO0001948
270 | Sed. Gan Hom Antenne 272420 Flana . 300001991
271 | Sud. Gain Hort] Antenne 282420 Flann * 300001993
272 [Sid, Galn Horj Anwenne 2828-20 Flann . 300001995
27). | Std. Gain Fovn Antenne 292420 | Frann . 300001999
274 | Std. Gain Hor Antenne 292420 Flapn . 300001997
2787 Sed Gain Hoe Antenne 3024-20 Flann * 300002001 |
276 | Std. Gain Hortl Antenine 3024-20 Flaan . 300002000
777 | Std. Guin Hon{ Anicane 40 Flann g 300003003
278 | Std. Gain Horg Antenne 322430 Flann . 300002003
279 | Std. Gain Hom| Antenne 637 Narda 300000310
1280 | Std. Gain Hom| Antenne 638 Narda 300000486
281 | Std. Gain Hom! Antenne 638 Narda Y00009487
(282 [ Sul Gain Hom| Anicnne 638 Narda 300002430
283 S, Gnml-lom[/\ubnm 638 Nurda 300002442
284 | Std: Gaih Hom|Antenne 639 Narda 300000786
213 | Std. Gain Hom| Antenne 639 Narda 300000787 |
. 238 |Sud. Galn Hém|Antenne 640 Narda 300000785
287 | Sid, Gain HomiAntonne 640 Narda 300000784
238 ‘| 5td.-Gain Hom|Antenne 6d2 Narda 1060002445
289 {Std. Gain Horm Antenne 542 Narda 300000767
[7250 | Std. Gain Hom [Antenne 543 Nasda 300002437 |
[291 | Std. Gain, Hom [Anterine [7) Narda 300000758
292 Sud Galn Hotn |Antenne 644 Narda 300000769 |
293 .| Std. Gain Hom [Antenne 644 Narda 100002449
294 |Std. Gain Hom Antenne ea |60 GHz Flann 300002338

. [ 7293 | Std: Gew Flom Antenme COR 27_40 Thomson CSF 300000757

296 |Std. Gain Hom Antenns COR 33_30 Thomson CSF 300000812 |

{397 |Std. Gan Hom [ntears COR 50_75 Thunwon C3F J000008TS |
258 | Std. Gala Hom [ntciine COR 60_90 Thomson CSF 300000814
" 299 | Std. Gain Hom Antenne .|COR75_110 Thomson CSF 300000798

300 | Sid. Gain Hom Antenine 130" Thomson CSF 300000759 |
301 [Std. Gairf Hom Antenne MCZi31B MID-Century 167982 300000521
302 | Std. Gain Hoen Antenne MCI43TB MiD-Century 1678/32 300002389
303 | Steverrechner Vectra ES1/2 HP LV, 2343F03 118 300001071

304 | Stub Tuner 904N Narda 300000773 |

305" Switch /*Control Unit 34334 HP MeBtechnik 300000926 |
306" ] Switch7 Conttof Unik 34884 HP MeBtechnik 500000929

| 307 | Switch / Conrrol um: 3438 "HP MeBtechnik 300001691 |

. [ 7308 | Tastkof &kdiv. P6201 Tekeronix B077335:0080178 300000824
"309 | Tastkopt pussiv P&0638 Tektronix 300000822
310 | Tictpasshilter, | 11870A HP McBicchalk | 346 300000821
" 311 | Trancpohder Tedt-Set TEL T-238-A Telonic 766 F0G00477
_ 312 [Treanimaio MPL 1350 Edfi 300001606

313 [ Treantrafo MPL 91330 Edhi 13601-500 300002731
313 [ Trennsaiv RT3A Trindip 12133 300000500
315 | Trennirafo RTSA Grundig 12780 300001166
316 [Ubergnge Thomson CSF 300000804 |
317 | Ubergange, Thomson CSF 300000802
18- Ubergange . 60-1TOTRR Telonic 300000815
*319 | Uberginge TRR3375 Thomson CSF 100600803
-
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320 | Unit Ladestation 1530 fZA 300002128
321 | Verstirker 11975A HP MeBtechnik | 2738A01298 300002405
522 | Verstarker T1975A TP MeDiechnik | 2738A01262 300002406
325 | Verstarker 11975A HP Metitechitk | 2/38AD1625 300001669
324 | Verstarker $3498 FiP MeBtechnik | 2644A02323 300002112
325 | Verstarker 83498 HP McBtechnik | 2644A01483 300000921
336 | Verstiirker 35498 HP MeBlechnik | 2644A02362 500002137 |
327 | Verstirker 33498 HP MeBtechnik | 2644A02560 300002135
3328 | Verstirker 93498 AP MebBtechnik | 2644A02397 300002133
[~ 359 | Versarker | 47X HP MeBtechnik 500000878
330 | Versuirker | SH4TA HF MeBoechnik | 300000873
331 | Versilirker 3D HP MeBecchnik | 2727A06107 300002110
352 |Verstarker | B4ATF AP MeBtechnik | 2805A0332 300002011
333 | Verstarker | ATS-2VS RES 3998935204 300000796 |
337 T Video Rausch-(jenerato SUF2Z R&S §I0795/042 300000304
3535 | VSAT Astenne | - . 300002070 |
336 | Wave Source Mpdul 335100V HIP Mebtechmik | 2735A00137 300002106
337 | Wave Saurce Mpdul $5100W HP MeDtechnik | 2735A00147 300002107
338 | Wave Source Mpdul (26,340 GHz) DSSIA HP MeDiechnik | 26J6A00383 300000914
359 | Wave Source Mpdul (26,540 GHz) 335347 FP Mcbtechnik | 2636A00596 300000912
330 | Wave Source Modul (33-30 GHz) B3535A HP MeBtechnik | 2630A00204 TOGO009 18
341 | Wave Seurce Mpdul (33-30 GHZ) 83539A FIP MeDtechnik | 2630A00271 300001693
733 | Wave Sowrs Mpdul (30-60 GHZ) 83336A WP MeDtechmik | 2616A00215 300001693
343 | Wave Source Modul (40-60 GHz) 33536A AP MeBtechnik | 2616A00230 30000169
334 | Waveguide- Miker 26,310 GHz Tektronix B021300 300002410
393 | Wurkslation 30007330C_ HPTV. 2801606627 .. 300002108

- bR
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PRODUCT SPECIFICATION
COMPACT ANTENNA 28 GHz, HIGH PERFORMANCE
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1 INTRODUCTION

CATEMP\TEAYBR5_.doc

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 Compact antenna.

The antenna module UKY 210 69/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
27.35-29.50 GHz
2.2 GAIN
Lower band edge: 33.8 dBi
Mid band: 34.6 dBi
Higher band edge: 34.8 dBi
Gain tolerance: +1.0dB
2.3 HALF POWER BEAMWIDTH (HPBW)
HPBW for horizontal and vertical polarization (E and H-plane):
Minimum: 2.9°
Maximum: 3.7°
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 RATION

CATEMP\TEAYBR5_.doc

Minimum: 55 dB



\

ERICSSON Z

Open

PRODUCT SPECIFICATION 4 (10)
Prepared (also subject responsible if other) No.
EMWJF 1301-UKY 210 69/SC15 Uen
Approved Checked Date | Rev Reference
SML/XC (Jonny Dahlberg) 1999-08-11 A 28GHz Comp HP mono

2.7

CATEMP\TEAYBR5_.doc

RADIATION PATTERN ENVELOPES (RPE)
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Figure 2.1 Guaranteed radiation pattern envelope (RPE), 28 GHz compact,

high performance.

Table 2.1 Guaranteed radiation pattern envelope (RPE), 28 GHz compact,

high performance.

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

5 15 -3
10 -3
15 -15
20 4

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.

[l

B

98

I

296

266

Figure 3.1 Principle layout of the antenna.

171

ﬁ |
d L

321

266

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

419

260

“
\

D
it

78

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 28 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\TEAYBR5_.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\TEAYBR5_.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 7.

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 69/SC15 Antenna module
(compact, single polarized, high performance,
gray)

Consist of:

3/UKY 210 69/SC15 Antenna

SXK 111 582/1 Mounting kit
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VERIFICATION REPORT MINI-LINK BAS NODE ANTENNA 28 GHz
PRESERIES (ELECTRICAL DESIGN)

Abstract

This verification report contains the results from the measurements of the
MINI-LINK BAS Node Antenna preseries 28 GHz, UKY 210 85 and UKY 210
86 (vertical and horizontal polarization, respectively), to verify the electrical

design.
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1 INTRODUCTION

The measurements were carried out at the far-field range A-6 of the antenna
department (UA), the RPE measurements and the gain measurements in
1999-09-24. 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 1999-09-28.

16 preseries antennas of horizontal polarization have been manufactured,
numbered 1-13 and screen 1-3. 13 preseries antennas of vertical polarization
have been manufactured, numbered 1-11, disp 2 and screen 2. All
requirements mentioned in this report are guaranteed requirements according
to [1]. The measurements were carried out in accordance with the verification
specification [2].

2 MEASUREMENTS

2.1 FREQUENCY BAND

The antenna is designed for the frequency band 26.5-29.25 GHz.

C:\DOCUMENTNCERTIFICAZIO\FCC_doc\ANT_NOD.DOC
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2.2

GAIN

The gain is presented in Figure 1 and Figure 2.

221
— #2
— #3
— #4
#5
#6
21 #7
— #8
- - #9
20
E
=
c
3
O]
19+
18
17 1 1 1 1 1 1 l
26.5 27 275 28 285 29 29.5

Frequency (GHz)

Figure 1 Gain measurements for some horizontally polarized antennas
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Figure 2 Gain measurements for some vertically polarized antennas.
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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.

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

Horizontal polarization.
Freq. | Antenna7 | Antenna 8 | Antenna9 | Antenna 10 | Specified
[GHZ] [] [] [] [°] HPBW
[°]
26.5 6.4 6.4 6.3 6.3 6.2+1
27.9 5.8 5.9 5.9 5.8 6.2+1
29.25 5.6 5.8 5.9 5.7 6.2 +1
Vertical polarization
Freq. | Antenna 6 | Antenna 8 | Antenna 9 | Antenna 10 | Specified
[GHZ] [] [°] [] [°] HPBW
[]
26.5 6.4 6.4 6.3 6.4 6.2+1
27.9 6.1 6.2 6.1 6.2 6.2+1
29.25 6.1 6.0 5.9 6.1 6.2+1

RETURN LOSS

The reflection (S1;) was measured for the frequency band 26-30 GHz
including frame and radome. The results are presented in Figure 3 and
Figure 4. The minimum return loss (|S11,4g|) Within the frequency band 26.5-
29.25 GHz is presented in Table 2-2 and Table 2.3. The antennas that would
have been sorted out in the production test [4] (see section 4) are presented
in Figure 5 and Figure 6.
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Figure 3 Measured reflection (S ;) for some horizontally polarized antennas.
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Figure 4 Measured reflection (S ,;) for some vertically polarized antennas.
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would have been sorted out in the production test.
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Table 2-2 Measured and specified minimum return loss (JS11,dB]) within the
specified frequency band 26.5-29.25 GHz for the horizontally polarized

antennas that meet the specification.

Antenna | Antenna | Antenna | Antenna | Specified

2 3 4 5 RL
Return 13.5 13.9 13.4 13.7 >13.0
Loss
[dB]

Antenna Antenna Antenna Antenna

6 7 8 9
Return 15.2 14.2 13.4 15.1 >13.0
Loss
[dB]

Antenna Antenna Antenna Antenna

10 11 12 13
Return 14.0 14.4 13.5 13.8 >13.0
Loss
[dB]

Antenna Antenna Antenna

screenl screen? screen3
Return 14.0 13.1 14.5 >13.0
Loss
[dB]
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Table 2.3 Measured and specified minimum return loss (|S11,dB|) within the
specified frequency band 26.5-29.25 GHz for the vertically polarized antennas
that meet the specification.

Antenna | Antenna | Antenna | Antenna | Specified
2 6 7 9 RL
Return 13.5 13.1 13.5 13.0 >13.0
Loss
[dB]
Antenna Antenna Antenna
11 disp2 screen2
Return 13.2 13.4 13.2 >13.0
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 7-Figure 22.
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Figure 7 Co- and cross-polar radiation patters in azimuth for antenna 7.
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Figure 8 Co- and cross-polar radiation patters in azimuth for antenna 8.
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Figure 9 Co- and cross-polar radiation patters in azimuth for antenna 9.
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Figure 10 Co- and cross-polar radiation patters in azimuth for antenna 10.
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Figure 11 Co- and cross-polar radiation patters in elevation for antenna 7.
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Figure 12 Co- and cross-polar radiation patters in elevation for antenna 8.
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Figure 13 Co- and cross-polar radiation patters in elevation for antenna 9.
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Figure 14 Co- and cross-polar radiation patters in elevation for antenna 10.
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Figure 15 Co- and cross-polar radiation patters in azimuth for antenna 5.
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Figure 16 Co- and cross-polar radiation patters in azimuth for antenna 6.
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Figure 17 Co- and cross-polar radiation patters in azimuth for antenna 8.
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Figure 18 Co- and cross-polar radiation patters in azimuth for antenna 10.
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Figure 19 Co- and cross-polar radiation patters in elevation for antenna 5.
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Figure 20 Co- and cross-polar radiation patters in elevation for antenna 6.
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Figure 21 Co- and cross-polar radiation patters in elevation for antenna 8.
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Figure 22 Co- and cross-polar radiation patters in elevation for antenna 10.
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CONCLUSIONS

e For vertical and horizontal polarization the HPBW in azimuth is 5.6°-6.4°.
Which is within the specified limit 6.2 £ 1°.

¢ The gain for both horizontal and vertical polarization is above the specified
limit 18+ 1 dBi.

e The return loss fulfils the specified requirements. It is better than 13.0 dB.

e The radiation patterns fulfil the specified radiation pattern envelopes (RPE)
except for the azimuth pattern for the horizontal polarization and the
elevation pattern for vertical polarization that does not fulfil the ETSI
specification.

COMMENTS

Too many antennas don't fulfil the specification of 13 dB return loss. They will
be sorted out in the production test [4] that all antennas will go through. In this
test the antennas with bad soldering will also be sorted out even if they fulfil
the 13 dB return loss specification. There were some production faults in the
antennas which made that some of the antennas don't fulfil the return loss
specification.

A likely cause why the elevation pattern for vertical polarization doesn't fulfil
the specification is because of the production faults.

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