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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

V 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.PA1, 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

(h)

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

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.

V

RF

EUT
IF

Spectrum analyzer (a)

MMU (g)DC block
(f)

Power
supply (e)

mA
Power
supply (d)

+48V

GPS (b)10 MHz

-20dB
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5. MEASUREMENTS

5.1. RF output power

5.1.1. Conditions

5.1.1.1. T=20°C

5.1.1.2. V=44:60 V

5.1.1.3. Pout=Pmax=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. fTX=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. Conditions

T=20°C

V=52V

TX always ON

Modulation ON

fTX=28.050 GHz

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

Spectrum analyser settings:

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

5.2.2. 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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Figure 2- Occupied bandwidth measurement
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5.3. SPECTRUM MASK

5.3.1. Conditions

T=20°C

V=52V

1st fTX=27.519 GHz 2nd fTX=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

5.3.2. Results

In tables 1 are reported the attenuation values A(∆f) with respect to the
fundamental level (figure 1 and 3 as per [2] sec. 101.111 (a)(1)) at several
frequency offset ∆f according to [2] sec.101.111 par.(ii) (iii) and [3] sec.5.5.4. The
∆f 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
(Mhz)

Req.
∆∆Bc
(dB)

FTX-1
∆∆Bc
(dB)

FTX-2
∆∆Bc
(dB)

25,400 37 69,5 69,5
25,600 37 69,4 69,4
25,800 37/56 69,3 69,1
26,00 56 69,6 69,5
26,200 56 69,4 69,6
26,400 56 69,00 69,1
26,600 56 69,1 69,00
26,800 56 69,4 69,2
27,000 56 69,1 69,0
27,100 56 69,8 69,8
27,150 56 71,7 71,7
27,170 56 71,9 71,9
27,200 54.52 73,9 73,9
27,250 52.15 73,15 74,1
27,300 49.78 74,0 73,8
27,350 47.41 74,0 74.0
27,400 45.04 74.83 74.1
27,450 42.67 72.0 73.9
27,500 40.3/0 41,33 73.7
27,520 0 0.0 74.00
27,550 0 72.0 73.9
27,600 0 73.9 74.1
27,650 0 64.0 73.8
27,700 0 74.2 74.3
27,750 0 74.5 73.8
27,800 0 74.3 73.6
27,850 0 74.1 73.7
27,900 0 74.7 73.4

F1= 27,519 GHz- Lower frequency
F2= 28,331 GHz Higher frequency

Frequency
(Mhz)

Req.∆∆Bc
(dB)

FTX-1
∆∆Bc
(dB)

FTX-2
∆∆Bc
(dB)

27,950 0 74.3 73.4
28,000 0 74.2 74.3
28,050 0 74.1 73.9
28,100 0 74.3 73.7
28,150 0 73.9 73.6
28,200 0 74.2 73.8
28,250 0 74.05 73.7
28,300 0 73.9 71.7
28,330 0 73.9 0
28,350 0/40.3 73.8 41,33
28,400 42.67 74.3 72.9
28,450 45.04 74.6 73.6
28,500 47.41 74.5 73.9
28,550 49.78 74.3 73.95
28,600 52.15 74.1 74.00
28,650 54.52 74.2 74.17
28,680 56 74.00 73.9
28,700 56 73.8 74.3
28.750 56 74.0 74.0
28,850 56 73.9 74.1
29,050 56 73.7 73.8
29,250 56 74.1 73,4
29,450 56 74.3 73.9
29,650 56 73.9 73.8
29,850 56 73.7 74.1
30,050 56/37 73.6 73.9
30,250 37 73.5 74.0
30,450 37 73.7 73.8
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FIGURE 1 - Mean output power reference at 27.519 GHz

Figure 2 - Attenuation at 27.500 Ghz
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Figure 3 - Mean output power reference at 27.519 GHz

Figure 4 - Attenuation at 30.331 GHz
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Figure 5 – Fo=27.519 GHz - Lower band

Figure 6 - Fo=27.519 GHZ - Lower extended band
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Figure 7 - Fo=27.519 GHZ - Lower extended band

Figure 8 - Fo=27.519 GHz - Upper extended band
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Figure 9 - Fo= 28.331 GHz - Higher band

Figure 10 - Fo= 28.331 GHz - extended Higher band
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Figure 11- 28.331 higher extended band

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)

0.00

5.00

10.00

15.00

20.00

25.00

30.00

35.00

40.00

45.00

50.00

55.00

60.00

65.00

70.00

75.00

80.00

0.00

5.00

10.00

15.00

20.00

25.00

30.00

35.00

40.00

45.00

50.00

55.00

60.00

65.00

70.00

75.00

80.00



Applicant: FCC ID:

Ericsson Microwave Systems AB OOLULKL60103

© 1999 Ericsson Microwave Systems AB
Page 21

5.4. FREQUENCY STABILITY

5.4.1. Conditions

fTX=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

5.4.2. 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

fTX=28 GHz

Pout=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. 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 oC and RH 40-70 %.

6.2. TEST DATE

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

6.3. EQUIPMENT UNDER TEST

Outdoor unit:  UKL 60103/12

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

6.4. TESTMODE

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

6.5. TEST EQUIPMENT

Test set up  # 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
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Test set up  # 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   (10 dB)   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 set up  # 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   (10 dB)   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 11974 V   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.

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.

EUT

Antenna port

SA

Waveguide to coaxial transition

Coaxial cable

EUT = Equipment Under Test

SA = Spectrum Analyzer

Figure   1.  Test set up # 1
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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.

Waveguide termination

Coaxial transitions

Waveguide to coax trans.

EUT

Figure   2.     Test set up # 2

Waveguide transition # 2

SA

Waveguide transition # 1

Directional coupler
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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.

Waveguide transition # 1

EUT

Waveguide transition # 2

SA

Waveguide transition # 3

M
 I
X

MIX= Preselected mixer

Figure   3.   Test set up # 3
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6.7. TEST RESULTS
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                        DIAGRAM 1

                   DIAGRAM 2
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                                      DIAGRAM 3

              DIAGRAM 4
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                              DIAGRAM 5

                                   DIAGRAM 6
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                         DIAGRAM 7

                          DIAGRAM 8
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                         DIAGRAM 9

                       DIAGRAM 10
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                            DIAGRAM 11

                              DIAGRAM 12



Applicant: FCC ID:

Ericsson Microwave Systems AB OOLULKL60103

© 1999 Ericsson Microwave Systems AB
Page 38

                     DIAGRAM 13

                     DIAGRAM 14
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                      DIAGRAM 15

                      DIAGRAM 16
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                      DIAGRAM 17

                        DIAGRAM 18
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                        DIAGRAM 19

                          DIAGRAM 20
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7. PHOTOS

                     Photo 1

                      Photo 2
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                       Photo 3

                          Photo 4
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      Photo 5
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8. ANNEX 2 - FIELD STRENGTH OF SPURIOUS RADIATION
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RADIATED SPURIOUS EMISSION W-BAS

Abstract

Radiated spurious emission from 1GHz  up to 40 GHz is measured  of a       W-Bas  Node
unit  for FCC Type Approval Test Report
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8.1. 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 oC and RH 40-70 %.

8.2. TEST DATE

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

8.3. EQUIPMENT UNDER TEST

Outdoor unit:  UKL 60103/12   including antenna.

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

8.4. TESTMODE

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

8.5. 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 number  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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8.6. CALIBRATION DATA
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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.

EUT SA

Horn Antenna

Coaxial cable

EUT = Equipment Under Test

SA = Spectrum Analyzer

Figure   1.  Test set up

1 m
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8.8. TEST RESULTS

DIAGRAM 1       Outside spurious
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8.9. Front of EUT towards the antennas

8.9.1. Vertical polarisation

                            DIAGRAM  2
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       DIAGRAM  3

      DIAGRAM  4
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     DIAGRAM  5

      DIAGRAM  6
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  DIAGRAM  7

   DIAGRAM  8
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      DIAGRAM  9

    DIAGRAM  10
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8.9.2. Horizontal polarisation

     DIAGRAM  11

     DIAGRAM  12
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DIAGRAM  13

DIAGRAM  14
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     DIAGRAM  15

      DIAGRAM  16
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      DIAGRAM  17

         DIAGRAM  18
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8.10. REAR OF EUT TOWARDS THE ANTENNAS

8.10.1. Vertical polarisation

      DIAGRAM  19

       DIAGRAM  20
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   DIAGRAM  21

   DIAGRAM  22
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     DIAGRAM  23

    DIAGRAM  24
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    DIAGRAM  25

   DIAGRAM  26
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8.10.2. Horisontal polarization

    DIAGRAM  27

    DIAGRAM  28
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     DIAGRAM  29

     DIAGRAM  30
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    DIAGRAM  31

     DIAGRAM  32
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    DIAGRAM  33

     DIAGRAM  34
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9. PHOTOS
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10. ENCLOSED - CETECOM REPORT



CETECOM ICT Services GmbH
Untertürkheimer Straße 6-10 D-66177 Saarbrücken
Telefon: +49 (0)681 598-8431 Telefax: -9075
Laboratory for aeronautical radio, microwave radio and radar

RSC - Laboratory This test report consists of  9 pages Page 1

Test report No.:
2-1686-A/99

MINI-LINK BAS
26 GHz PMP/28 GHz LMDS

Accredited testing laboratory

DAR  registration number:
 TTI-P-G 166/98-00  of 18.09.1998
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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
...................................
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1.2 Testing laboratory

CETECOM ICT Services GmbH
Untertürkheimerstraße  6 - 10,
66117 Saarbrücken
Deutschland
Telefon : + 49 681 5 98 -  8431
Telefax : + 49 681 5 98 -  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 :

1.3 Details of applicant

Name : Ericsson GmbH
Street : Flöjelbergsgatan 2 A
Town : S-431 84 Mölndal
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
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1.5        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

1.5.3 Equipment under test

ODU with sector antenna 3/UKY 21085
Type:  UKL 60103/12
S/N:    A230009GZ1

IDU
Type:  Mini Link E, MMU 34 + 2 Mb
P/N :   HRY 10201/3
S/N:    2005203

1.6 Test standards

• EN 301 213 V.2.1 (issue 1998  - 02 )
• RegTP 321 ZV 040 (issue

Only spurious emissions (conducted and radiated) were measured
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2 Technical test

2.1.2 Summary of test results according :

X No deviations from the technical specification (s) were ascertained in the course of 
the performed tests.

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

The test report :
X describes the first test

X describes a partial test:
is a verification of documents
is only 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 .

2.4 Test equipment utilized
see appendix 2
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2.5 Test results

2.5.1 Test results overview

Additional to the test report no. :

Verification test item :
X in  accordance with the technical description

see the test report : .............................................................................
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
1,0  -   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 spacing to  ± 56 MHz - 30 0,1

Spurious emission frequency relative to channel
assigned frequency

Specification
limit

Controlling factor for
requirement application

The average level of all spurious signals both
discrete Continuous Wave and noise-like evaluated
as total average signal level

≤ - 70 dBm If spurious signal`s frequency
falls within receiver half band

Limits: RegTP    (conducted emissions)

Frequency Range    (GHz ) Limit ( dBm )
0.030 – 21.2  ≤    - 60

> 21.2  ≤    - 30
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Limits: RegTP    (radiated emissions)

Frequency Range    (GHz ) Limits
0.030 – 0.230 e = 30 dBµV/m
0.230 – 1.0 e = 37 dBµV/m

> 1.0 p = < - 33 dBm

1.10.3 RegTP

5.5.6 EN Spurious emissions ( conducted )

Measurement conditions: Frequency f = 27.914 250 GHz
normal power supply U = 48,0 V DC
extreme power supply U = 20.4 – 72.0 table
channel spacing CS = 3.5 MHz
Data rate D = 2x2 Mbit/s
Temperature t = 23 ° C
Measurement at C`,

Test  set up:

                       C’ 
Limits    :  see Page  No.:  7

   Test results: 
Frequency/

frequency band
(GHz)

Analyser
reading
(dBm)

remark
Cable loss
integrated

(dB)

Spurious
emission
p   (dBm)

Res. BW
(MHz)

Plot
No.:

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

Spectrum Analyzer
DUT   ext.  mixer

       cable

X
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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 = 20.4 – 72.0 V DC
Channel spacing CS = 3.5 MHz
Data rate D = 2x2 Mbit/s
Temperature t = 23 ° C
Modulation M = on

Test set up:

     c   H
  g           d

          a

Explanation: Reference see Annex 2 (list of measuring equipment)
c = cable attenuation
g = Antenna gain
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/
frequency band

(GHz)

Analyser
reading
(dBm)

remark
Res. BW
(MHz)

Spurious
emissions
p   (dBm)

Polari-
zation

hor./vert.

Plot No.

40.0 – 60.0 <- 64.0 noise 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 - 33.5 n.t. 1.0 n.t. vert. 4

50.0 – 75.0 < - 59.5 noise 1.0 < - 59.5 h + v 5
75.0 – 110.0 < - 62.0 noise 1.0 < - 62.0 h + v 6

Test standards passed: Yes      No

Spectrum Analyzer DUT        mixer A00x

X
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11. ENCLOSED – ANTENNA PERFORMANCE SPECIFICATION
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1 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 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: ±1.0 dB

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

Minimum: 55 dB
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2.7 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
main beam axis

(degrees)

Guaranteed RPE
co-polar

(dBi)

Guaranteed RPE
cross-polar

(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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3 MECHANICAL DATA

3.1 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.

26698

29
6

Figure 3.1 Principle layout of the antenna.

266171

32
1

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

419

60
ø

153

78

Front side

Figure 3.3 Principle layout of the antenna and the dimensions when it is fixed
to a Ø60 mm tube (top view).
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3.2 WEIGHT

Antenna: 2.5 kg
Mounting kit: 2.9 kg

3.3 RF INTERFACES

3.3.1 Integrated mounting

For integrated installation the antenna has a waveguide interface for
MINI-LINK BAS 28 GHz radios, with polarization plate.

3.3.2 Separated mounting

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

3.4 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 µm. 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 µm zinc.

Feed: yellow chromate aluminum, EPDM rubber gasket and PTFE plug.

Screws, nuts and washers: stainless steel A4.

3.5 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 = 330 N
M = 80 Nm

F

M

Figure 4.1 Wind load and torque.

4.3 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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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 Ø 50-120 mm or on L-profiles 40x40 -
80x80 mm.

Figure 5.1 Mounting kit.

5.3 ACCESSORIES

• Tripod.

• Kit for separate installation.

• Universal installation kit.

For more details see MINI-LINK product catalogues.
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6 MARKING

6.1 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
feed.
The feed and the polarization plate are marked with the frequency band.

6.2 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.

6.3 PACKAGING BOX MARKING

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

7 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.

8 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
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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.
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2.2 GAIN

The gain is presented in Figure 1 and Figure 2.
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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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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.

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

Horizontal polarization.

Freq.
[GHz]

Antenna 7
[qq]

Antenna 8
[qq]

Antenna 9
[qq]

Antenna 10
[qq]

Specified
HPBW

[qq]

26.5 6.4 6.4 6.3 6.3 6.2r1

27.9 5.8 5.9 5.9 5.8 6.2r1

29.25 5.6 5.8 5.9 5.7 6.2 r1

Vertical polarization

Freq.
[GHz]

Antenna 6
[qq]

Antenna 8
[qq]

Antenna 9
[qq]

Antenna 10
[qq]

Specified
HPBW

[qq]

26.5 6.4 6.4 6.3 6.4 6.2r1

27.9 6.1 6.2 6.1 6.2 6.2r1

29.25 6.1 6.0 5.9 6.1 6.2r1

2.4 RETURN LOSS

The reflection (S11) 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,dB|) 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 (S11 ) for some horizontally polarized antennas.
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Figure 4  Measured reflection (S11 ) for some vertically polarized antennas.
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Figure 5 Measured reflection (S11) for one horizontally polarized antenna that
would have been sorted out in the production test.
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Figure 6 Measured reflection (S11) for some vertically polarized antennas that
would have been sorted out in the production test.
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Table 2-2 Measured and specified minimum return loss (|S11,dB|) within the
specified frequency band 26.5-29.25 GHz for the horizontally polarized
antennas that meet the specification.

Antenna
2

Antenna
3

Antenna
4

Antenna
5

Specified
RL

Return
Loss
[dB]

13.5 13.9 13.4 13.7 >13.0

Antenna
6

Antenna
7

Antenna
8

Antenna
9

Return
Loss
[dB]

15.2 14.2 13.4 15.1 >13.0

Antenna
10

Antenna
11

Antenna
12

Antenna
13

Return
Loss
[dB]

14.0 14.4 13.5 13.8 >13.0

Antenna
screen1

Antenna
screen2

Antenna
screen3

Return
Loss
[dB]

14.0 13.1 14.5 >13.0
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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
2

Antenna
6

Antenna
7

Antenna
9

Specified
RL

Return
Loss
[dB]

13.5 13.1 13.5 13.0 >13.0

Antenna
11

Antenna
disp2

Antenna
screen2

Return
Loss
[dB]

13.2 13.4 13.2 >13.0

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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2.5.1 Horizontal polarization
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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.



 Ericsson Wide Internal
 VERIFICATION REPORT 11 (16)

 Prepared (also subject responsible if other)  No.

 EMWPRHO  1/102 67-UKY 210 85+ Uen
 Approved Checked  Date Rev Reference

 SL/AC (Stefan Johansson)  1999-10-19  A

C:\DOCUMENTI\CERTIFICAZIO\FCC_doc\ANT_NOD.DOC

−150 −100 −50 0 50 100 150
−40

−35

−30

−25

−20

−15

−10

−5

0

19
99

−
09

−
29

  1
3:

04
:2

4 
 e

28
hf

s9
_2

.n
c

degrees

dB

26.5 
27.2 
27.9 
28.55
29.25
26.5 
27.2 
27.9 
28.55
29.25

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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2.5.2 Vertical polarization
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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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3 CONCLUSIONS

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

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

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

x 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.

4 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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