EEO6A LTE Technical data (summary)

UHF-YAGI with LTE — bandstop filter

Hinweis: Endgtiltiger Name : EE06A (friiher: EE07 LTE), Anderung per Mail H. Karl am 28.01.13

S. Suckrow (Design Engineer)
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Target

In order to avoid any disturbing interferences in TV- tuners caused by LTE — base
stations, which now transmit signals in frequencies of formerly UHF — band (digital
dividend), a bandstop filter is designed for the UHF YAGI-antenna EEQ6.

The new name for the LTE robust antenna is EEOGA.



LTE700 bands Australia

Table 1 Terms of the draft recommendations

boundaries 703-748 MHz
and 758-803 MHz.

The above frequency bands
should be reallocated
nationally, excluding part of
the Mid West Radio Quiet
Zone.

Element of draft 700 MHz 2.5 GHz
recommendation

Parts of the Two 45 MHz blocks of Two 70 MHz blocks of
spectrum spectrum, with frequency spectrum, with frequency

boundaries 2500-2570 MHz
and 2620-2690 MHz.

The above frequency bands
should be reallocated
nationally, excluding part of the
Mid West Radio Quiet Zone.

Reallocation period

The reallocation period
should start on 2 November
2011 and should end on 31
December 2014.

The reallocation period should
start on 2 November 2011 and
should end on:

(a) 31 January 2016 for the
Perth area

(b) 30 September 2014 for all
other parts of Australia.

Reallocation The reallocation deadline The reallocation deadline

deadline should be 31 December should be 30 September 2013.
2013.

Licence type Spectrum licences. Spectrum licences.
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Quellen:

Draft Reallocation recommendations for digital dividend May 2011AMCA
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Australian digital dividend
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Mid-band gap

Guard bands

Additional Australian guard band

Spectrum to be considered under 900 MHz review

Due to the lack of a common broadcasting band among all International
Telecommunications Union (ITU) regions, a globally harmonised digital dividend band
has not been established. There are separate digital dividend band plans in the
European Union (EU) and in the US, however neither of these is considered to be

suitable for Australia.

Multiplex-Schema accroding to Frequency Allocation APT (Asia Pacific Telecommunication):

2 frequency blocks each 45MHz, lower block uplink (mobile transmit), upper block downlink (base
station transmit)
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ErE— . a link to the future -
basics
Quelle:
Frequency bands LTE700 worldwide (Up-/ dOWﬂlInk) The digital dividend: the Australian perspective
Australia’s digital dividend 850MHz band in use
(694 to 820MHz) for 3G networks
698MHz 803MHz hint:
I I
: I : Australia belongs to
country region 3
APT : i (Asia-Pacific)
| B Bands APT: Asia-Pasific
| Il | Telecommunication
! 790MHz || 862MHz '
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Europe I
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B698MHz 806MHz

The three band plan options:
the Asia-pacific APT 7J00MHz plan, the European CEPT 800MHz plan and the US 700MHz plan. 4
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basms
Target specification EE06 A

TV band UHF Australia: 519 — 694 MHz (band 27 -51)
specific characteristic EE06 A: no limitation of lower bands:
470 — 694 MHz (band 21 — 51)

band stop characteristics LTE700:
703 — 748 MHz (Uplink, mobile transmit)
758 — 803 MHz (Downlink, base station transmit)

Side Condition:

Because antenna is commonly roof-mounted, no interference of mobile phone
(lower band) is expected

Target: Best isolation on downlink



Design target

Bandstop characteristics are realized by inserting SMD filter elements in existing balun

No changes in radiation pattern and reflection loss

No changes in antenna radiator elements

No changes in Housing and other mechanical components



Technical Data

EEO6 A
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Technical Dat

reflection loss ,filter only*

Parameter:

nur Filter

EEQ7 C-Stand vs. B3-Stand (Serie)

Anpassung Filter
EEQ7 LTE (UHF-YAGI)

-10 +—

N

-15

S11 -Parameter /dB
/

Dawnlink

Objekt:

EEO7 LTE
(EE06 mit LTE-
Unterdriickung)

Sachnummer WISI:
073 099

Kunde:
Matchmaster Australia

Sachnummer Kunde:

E-IQ-Stand:
C-Stand

Herstelldatum:
KW48 2012 (nur Dipolkasten)

Messbedingung:
-750hm Messsystem
-EE0E Komplett-Yagi
-Symmetrierglied CHMNE
symmetrierung mit B3Chm
Abschiult fwie Bild)

P07 Variante 1 Sym-Glied

EEDE Variante B3 Sym-Glied

Datum: 131212
Durchidhrung: Suckrow

Frequenz /MHz
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Technical Data

reflection loss EE06 A

Parameter:
EEQ7 C-Muster vs. B-Muster
Antenne komplett

Anpassung
EEOQ7 UHF YAGI "LTE"

T \Nl’" l&mﬁ'\ ) |/ u‘\ A UHF Australia 5——J' J__L_,,L;L._'.\I\\\
-5 |- i '""‘i \\ ) \‘
‘. \ NV \ i
T | [ s F{ J \\\
| |
i -20

m———EE7 Variante C1 Antenne

EEDG Wariante E3 Antenne

QD D D0 N O D
LPLSESP LSS

Frequenz /MHz

Objekt:
EEO07 LTE

Sachnummer WISI:
073 099

Kunde:
Matchmaster Australia

Sachnummer Kunde:
E-IQ-Stand: C-Stand
LP-Index: "R"

Herstelldatum:
KW48 2012

Messhedingung:
-750hm Messsystem
-EEDE Komplett-vagi

Datum: 131212
Durchfihrung: Suckrow
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Technical Data
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Gewinn fein

Parameter: . Proiekt
C1-Muster (Serie) vs. B3-Muster (bestes B-Muster) Gewmn UHF (600 - BOOMHZ) Yurven EEéﬂ LTE
EEO7 LTE Snetich
Musterstéinde:
2 B3, C1
1 1= —
0 """:\ ‘r/’:‘ \ Messstrecke: 2D
-1 — Sendeant.; FT01 UHF
-2 N Polarisation:
-3 \ harizontal
-4 Elevation Sendeant.:0"
5 iy Referenzantenne:
- ™~ EEO06 Original
-6 UHF Australien: \\ \\_ Position Referenz:
-7 Kanal 27 - 51 (519 - 694 MHz) AN ~ wie Testart.
-8 = Position Test-Antenne:
@ EEO7|LTE N\ \
T -9 - Stativ auf Fahrzeugdach
c 10 Kanal 21 - 51 (470 - 694 MHz) A\ \
g -11 A\, Bewertung:
o _12 \ \ Im DurchlaBBbereich UHF
© -13 \ \ gleichwertig
\ \ (Zusatzddmpfung Filter
':‘Ig | \ <1dB vs. Original)
-16 Im Sperrbereich steilere
-17 \\ \\ // Flanke, daher hohere
-18 V’, Dampfung bereits bei LTE
19 \\ // Uplink (Mobil Senden)
:g? —EE06 B3 Messung alt : Produktionsfreigabe
22 ——EE07 LTE C1 | | [erteilt !
-23 ]
600 610 620 630 640 650 660 670 680 690 700 710 720 730 740 750 760 770 780 790 800
Frequenz /MHz Diatum: 13.12.12

Durchfihrung: Suckrow
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Technlcal Data.

Gewinn weit

Parameter: . Proiekt
C1 - Stand (Serie) vs. B3-Stand (Refererz) Gewinn UHF (400 - 1000MHz) EECJ)T LTE
EEO7 LTE et
e Musterstinde:
2 T B3, C1
1
0 - A Messstrecke: 2D
-1 [ N Uplink Sendeant.: FTO1 UHF
-2 \ A Polarisation: horizontal
_ Elevation Sendeant.: 0°
_i ‘\ // \ Referenzantenne:
5 N\ /, N EE06 Original
\\ . // \ Position Referenz:
'g \ \ b / / N wig Testant.
- fink 4 Position Test-Antenne:
m -8 \\ // // Stativ auf Fahrzeugdach
R 1\ 7
€ -10 Bewertung:
£ 11 A / Im Durchlafbereich UHF
E -12 \ \ / gleichwertig
o 13 T\ /) / {Zusatzdampfung Filter
14 \ /1 / <1dB vs. Original)
-15 \\ \\ // // Im Sperrbereich steilere
-16 \ Flanke, héhere Dampfung
-17 UHE Australien: \ / bereﬁs bei LTE Uplink
-18 (Maobil Senden)
19 Kanal 27 - 51 (5119 - 694 MHz) \ y A X
-20 EEQ6 "LTE" \ essung & Produktionsfreigabe
-21 Kanal 21 - 51 (470 - 694 MHz) \\ // —EE0l6 C1 erteilt !
-22
V
-23
400 450 500 550 600 650 700 750 800 850 900 950 1000
Frequenz /MHz Diatum: 13.12.12

Durchfihrung: Suckrowy
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Richtdiagramme (Durchlassbereich UHF)

Projekt

Richtdiagramm
EEOQ7 Australia

EEQ7 horizontal (Durchlalbereich UHF)

Musterstinde:
C-Stand (Serie)

Messstrecke: 2D
690 MHZ Sendeant.: FTO1 UHF
Polarisation:

horizontal

Elevation Sendeant.:
ge

Referenzantenne:
EEOQE Original

Position Referenz:

wie Testant.

Position Test-Antenne:
Stativ auf Fahrzeugdach

110

100

90

80

EEO06 Original 690

— EEQ7 LTE C1 690 Daturm: 131212

Durchidhrung: Suckrow
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Richtdiagramme (Sperrbereich LTE Tx)

Richtdiagramm
EEQ7 horizontal (Sperrbereich LTE Tx)

100
90

80

760 MHz

-110

-100

EEO6 Original 760

——EEQ7 LTE C1 760

Projekt
EEO7 Australia

Musterstande:
C-Stand (Serie)

Messstrecke: 2D
Sendeant.: FT01 UHF
Polarisation:

horizontal

Elevation Sendeant.:
0°

Referenzantenne:
EE06 Original

Position Referenz:

wie Testant.

Position Test-Antenne:
Stativ auf Fahrzeugdach

Datum: 131212
Durchfihrung: Suckrow




Temperaturtest ,Anpassung Filter*

Parameter:
C-Muster LP Index "R"
nur Filter mit 680hm Abschlul?

Anpassung Filter
EEQ7 LTE (UHF-YAGI)

Temperatur: -10...+60°C / Delta 10°Grad
’ |
-5 YHFAustrafia
-10
m ,
T
8 - AN\
..GE_j 15 \\ ‘Vf .
S A\ ‘ | E
. | o
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EEO7 Filter Symmetrierglied -10 Grad
= EE07 Filter Symmetrierglied 0 Grad

EEQ7 Filter Symmetrierglied 10 Grad

-EEOT Filter Symmetrierglied 20 Grad
=——FEE07 Filter Symmetrierglied 30 Grad
= EE07 Filter Symmetrierglied 40 Grad
= EE07 Filter Symmetrierglied 50 Grad
— EE07 Filter Symmetrierglied 60 Grad

Frequenz /MHz

Objekt:

EEO7 LTE
(EE06 mit LTE-
Unterdriickung)

Sachnummer WISI:
073 099

Kunde:

Matchmaster Australia

Sachnummer Kunde:

E-IQ-Stand:
C-Stand (Erstmuster Serie)

Herstelldatum:
KW48 2012 (nur Dipolkasten)

Messbedingung:

-750hm Messsystem
-Symmetrierglied OHNE
symmetrierung mit 68CHhm
- Klimaschrank HEREAEUS
Yitsch Typ 04 7 35

Bewertung:

Im betrachteten Temperatur-
bereich gibt es keinen
Einfluf auf Anpassung u.
Frequenz

Dratum: 171212
Durchfihrung: Suckrow




Technlcs

Final specification EE06 A

TV band UHF Australia:
470 — 694 MHz (channel 21 - 51)

insertion loss vs. original antenna: < 1dB
band stop characteristics LTE700:
Isolation 703 — 748 MHz (Uplink) : > 4 dB

Isolation 758 — 803 MHz (Downlink) : > 15 dB

All other electrical data exactly like original EEO6
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Ende.....
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