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Region A

Teilpaket Gemeinde ID Gemeinde Bezirk
Al Krems an der Donau (Stadt)
Al Sankt Pdlten (Stadt)
Al Waidhofen an der Ybbs (Stadt)
Al Wiener Neustadt (Stadt)
Al Baden
Al Bruck an der Leitha
Al Ganserndorf
Al Gmiind
Al Hollabrunn
Al Horn
Al Korneuburg
Al Krems (Land)

Al Lilienfeld

Al Melk

Al Mistelbach

Al Modling

Al Neunkirchen

Al Sankt Pdlten (Land)
Al Scheibbs

Al Tulln

Al Waidhofen an der Thaya
Al Wiener Neustadt (Land)
Al Wien-Umgebung

Al Zwettl

Al Wien 1.,Innere Stadt
Al Wien 2.,Leopoldstadt
Al Wien 3.,LandstralRe
Al Wien 4.,Wieden

Al Wien 5.,Margareten
Al Wien 6.,Mariahilf

Al Wien 7.,Neubau

Al Wien 8.,Josefstadt
Al Wien 9.,Alsergrund
Al Wien 10.,Favoriten
Al Wien 11.,Simmering
Al Wien 12.,Meidling
Al Wien 13.,Hietzing

Al Wien 14.,Penzing

Al Wien 15.,Rudolfsheim-Finfhaus
Al Wien 16.,0ttakring
Al Wien 17.,Hernals

Al Wien 18.,Wahring
Al Wien 19.,Ddbling

Al Wien 20.,Brigittenau
Al Wien 21.,Floridsdorf
Al Wien 22.,Donaustadt
Al Wien 23.,Liesing

Al 30501|Allhartsberg Amstetten

Al 30502 |Amstetten Amstetten

Al 30503|Ardagger Amstetten

Al 30504 |Aschbach-Markt Amstetten

Al 30507|Biberbach Amstetten

Al 30510|Ertl Amstetten

Al 30511 |Euratsfeld Amstetten

Al 30512|Ferschnitz Amstetten

Al 30516|Hollenstein an der Ybbs Amstetten

Al 30517|Kematen an der Ybbs Amstetten

Al 30520|Neuhofen an der Ybbs Amstetten

Al 30521 |Neustadtl an der Donau Amstetten

Al 30522|0ed-Oehling Amstetten




Al 30524 |Opponitz Amstetten
Al 30526|Sankt Georgen am Reith Amstetten
Al 30527|Sankt Georgen am Ybbsfelde Amstetten
Al 30532|Seitenstetten Amstetten
Al 30533|Sonntagberg Amstetten
Al 30536|Viehdorf Amstetten
Al 30538|Wallsee-Sindelburg Amstetten
Al 30541 |Winklarn Amstetten
Al 30542 |Wolfshach Amstetten
Al 30543|Ybbsitz Amstetten
Al 30544|Zeillern Amstetten
A3 30506|Behamberg Amstetten
A3 30508|Ennsdorf Amstetten
A3 30509|Ernsthofen Amstetten
A3 30514 |Haag Amstetten
A3 30515|Haidershofen Amstetten
A3 30529|Sankt Pantaleon-Erla Amstetten
A3 30530|Sankt Peter in der Au Amstetten
A3 30531 |Sankt Valentin Amstetten
A3 30534|Strengberg Amstetten
A3 30539|Weistrach Amstetten

Region B

Teilpaket Bezirk
Bl Eisenstadt (Stadt)
Bl Rust (Stadt)
Bl Eisenstadt-Umgebung
Bl Mattersburg
B1 Neusiedl am See
Bl Oberpullendorf
B2 Gussing
B2 Jennersdorf
B2 Oberwart

Region C

Teilpaket Gemeinde ID Gemeinde Bezirk
Cl 61205|Altenmarkt bei Sankt Gallen Liezen
Cl 61210|Gaishorn am See Liezen
Cl 61211|Gams bei Hieflau Liezen
C1l 61219|Johnsbach Liezen
C1l 61221 |Landl Liezen
C1l 61230(|Palfau Liezen
C1l 61239|Sankt Gallen Liezen
Cl 61246|Treglwang Liezen
Cl 61248|WeiRenbach an der Enns Liezen
Cl 61250|Weng bei Admont Liezen
Cl 61251 |Wildalpen Liezen
C2 Graz (Stadt)
C2 Bruck an der Mur
C2 Deutschlandsberg
C2 Feldbach
C2 Firstenfeld
C2 Graz-Umgebung
C2 Hartberg
C2 Judenburg
C2 Knittelfeld
C2 Leibnitz
C2 Leoben




C2 Murzzuschlag
C2 Murau
C2 Radkershurg
C2 Voitsberg
C2 Weiz
C3 61201 |Admont Liezen
C3 61202|Aich Liezen
C3 61203|Aigen im Ennstal Liezen
C3 61204 |Altaussee Liezen
C3 61206|Ardning Liezen
C3 61207 |Bad Aussee Liezen
C3 61208|Donnersbach Liezen
C3 61209|Donnersbachwald Liezen
C3 61212|Gossenberg Liezen
C3 61213|Grobming Liezen
C3 61214|GroRsolk Liezen
C3 61215|Grundlsee Liezen
C3 61216|Hall Liezen
C3 61217|Haus Liezen
C3 61218]Irdning Liezen
C3 61220|Kleinsdlk Liezen
C3 61222|Lassing Liezen
C3 61223|Liezen Liezen
C3 61224 |Michaelerberg Liezen
C3 61225|Mitterberg Liezen
C3 61226|Bad Mitterndorf Liezen
C3 61227|Niederdblarn Liezen
C3 61228|Oblarn Liezen
C3 61229|0Oppenberg Liezen
C3 61232|Pichl-Preunegg Liezen
C3 61233|Pichl-Kainisch Liezen
C3 61234|Pruggern Liezen
C3 61235|Purgg-Trautenfels Liezen
C3 61236|Ramsau am Dachstein Liezen
C3 61237|Rohrmoos-Untertal Liezen
C3 61238|Rottenmann Liezen
C3 61240|Sankt Martin am Grimming Liezen
C3 61241 |Sankt Nikolai im Solktal Liezen
C3 61242|Schladming Liezen
C3 61243|Selzthal Liezen
C3 61244 |Stainach Liezen
C3 61245|Tauplitz Liezen
C3 61247 |Trieben Liezen
C3 61249|WeilRenbach bei Liezen Liezen
C3 61252|Wadrschach Liezen
Region D
Teilpaket Bezirk
D2 Klagenfurt (Stadt)
D2 Villach (Stadt)
D2 Hermagor
D2 Klagenfurt Land
D2 Sankt Veit an der Glan
D2 Spittal an der Drau
D2 Villach Land
D2 Volkermarkt
D2 Wolfsberg
D2 Feldkirchen




Region E

Teilpaket Bezirk
E2 Lienz
Region F
Teilpaket Bezirk
F2 Innsbruck-Stadt
F2 Imst
F2 Innsbruck-Land
F2 Kitzbuhel
F2 Kufstein
F2 Landeck
F2 Reutte
F2 Schwaz
Region G
Teilpaket Bezirk
G2A Zell am See
G2B Tamsweg
G3 Salzburg (Stadt)
G3 Hallein
G3 Salzburg-Umgebung
G3 Sankt Johann im Pongau
Region H
Teilpaket Gemeinde ID Gemeinde Bezirk
H1A 41102 Arbing Perg
H1A 41103 Baumgartenberg Perg
H1A 41104 Dimbach Perg
H1A 41105 Grein Perg
H1A 41107 Klam Perg
H1A 41108 Bad Kreuzen Perg
H1A 41112 Mitterkirchen im Machland Perg
H1A 41113 Minzbach Perg
H1A 41115 Pabneukirchen Perg
H1A 41119 Sankt Georgen am Walde Perg
H1A 41121 Sankt Nikola an der Donau Perg
H1A 41122 Sankt Thomas am Blasenstein |Perg
H1A 41123 Saxen Perg
H1A 41125 Waldhausen im Strudengau Perg
H1B 41505 Gaflenz Steyr-Land
H1B 41519 Weyer Land Steyr-Land
H1B 41520 Weyer Markt Steyr-Land
H3 Linz (Stadt)
H3 Wels (Stadt)
H3 Braunau am Inn
H3 Eferding
H3 Freistadt
H3 Gmunden
H3 Grieskirchen
H3 Kirchdorf an der Krems
H3 Linz-Land
H3 Ried im Innkreis
H3 Rohrbach




H3 Scharding
H3 Urfahr-Umgebung
H3 Vocklabruck
H3 Wels-Land
H3 Steyr (Stadt)
H3 41101 Allerheiligen im Muhlkreis Perg

H3 41106 Katsdorf Perg

H3 41109 Langenstein Perg

H3 41110 Luftenberg an der Donau Perg

H3 41111 Mauthausen Perg

H3 41114 Naarn im Machlande Perg

H3 41116 Perg Perg

H3 41117 Rechberg Perg

H3 41118 Ried in der Riedmark Perg

H3 41120 Sankt Georgen an der Gusen Perg

H3 41124 Schwertberg Perg

H3 41126 Windhaag bei Perg Perg

H3 41501 Adlwang Steyr-Land
H3 41502 Aschach an der Steyr Steyr-Land
H3 41503 Bad Hall Steyr-Land
H3 41504 Dietach Steyr-Land
H3 41506 Garsten Steyr-Land
H3 41507 Grol3raming Steyr-Land
H3 41508 Laussa Steyr-Land
H3 41509 Losenstein Steyr-Land
H3 41510 Maria Neustift Steyr-Land
H3 41511 Pfarrkirchen bei Bad Hall Steyr-Land
H3 41512 Reichraming Steyr-Land
H3 41513 Rohr im Kremstal Steyr-Land
H3 41514 Sankt Ulrich bei Steyr Steyr-Land
H3 41515 Schiedlberg Steyr-Land
H3 41516 Sierning Steyr-Land
H3 41517 Ternberg Steyr-Land
H3 41518 Waldneukirchen Steyr-Land
H3 41521 Wolfern Steyr-Land
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F 1/09

Vollstandigkeitserklarung

An

Telekom-Control-Kommission
Mariahilferstrasse 77-79
A-1060 Wien

Osterreich

Name und Anschrift des Antragstellers

Betr.: Antrag zu F 1/09
Der Antragsteller erklart Folgendes:

Die Informationen und Unterlagen, die gemald Ausschreibungsunterlage, F 1/09, verlangt
werden und die sonst fur die Beurteilung des Antrags im Frequenzzuteilungsverfahren gemaf
den anzuwendenden Bestimmungen des europaischen Gemeinschaftsrechts und den anzu-
wendenden oOsterreichischen Rechtsvorschriften, insbesondere des Telekommunikationsgeset-
zes, erforderlich sind, sind im Antrag vollstandig und wahrheitsgemaR enthalten, auch wenn
diese in der Ausschreibungsunterlage nicht ausdrtcklich verlangt werden.

Insbesondere bestehen hinsichtlich

e der Eigentumsverhéltnisse des Antragstellers
e der geplanten Finanzierung
e des Geschéftsplanes

auBBer den im Antrag offen gelegten keine Vereinbarungen, Nebenabreden oder andere
relevante Sachverhalte, welche Einfluss auf die Beurteilung des Antrags haben konnen.

Datum:

(firmenmaRige Zeichnung)

Telekom-Control-Kommission
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F 1/09

Antragsformular im Verfahren betreffend Frequenzzuteilungen
im Frequenzbereich 3,5 GHz

1. Name und Anschrift des Antragstellers




F 01/09

Regionen

In folgenden Regionen ist eine Teilnahme an der Auktion vorgesehen:

a Region A
a Region B

a Region C
a Region D
a Region E
a Region F
a Region G

a Region H

Bietberechtigung

Es wird eine Bietberechtigung im Umfang von
(in Worten ) Punkten

beantragt.

Besicherung

Die Besicherung in der H6he von Euro (in Worten

) liegt dem Antrag bei.

Datum:

(firmenmaRige Zeichnung)

Telekom-Control-Kommission
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Zum Schutz der im Folgenden angefiihrten stationaren Peilempfangsanlagen der
Fernmeldebehdrden darf an den angegebenen Standorten der durch Sendeanlagen
verursachte Spitzenwert der Feldstarke, gemessen mit der systemkonformen Bandbreite, den
Wert von 105 dBuV/m nicht tberschreiten.

Wien

16E22 39 48N14 24 1200 WIEN, Hochstadtplatz 3

16E20 08 48N15 45 1190 WIEN, Krapfenwaldgasse 17

16E15 43 48N13 04 1140 WIEN, UlmenstraRe 160

16E23 32 48N11 14 1030 WIEN, Ghegastralle 1

Niederosterreich

16E28 43 48N19 40 2201 GERASDORF, Peilstelle Seyring (EZ 146/2)

14E48 24 48N00 12 3332 ROTTE, Néchling Nr. 5

Oberésterreich

14E16 02 48N17 52 4020 LINZ, Freinbergstralle 22

14E01 31 48N14 54 4611 SCHARTEN, Hochscharten 3

Salzburg

13E02 44 47N49 14 5020 SALZBURG, Mittelstrale 17

13E02 20 47N48 05 5020 SALZBURG, Moénchsberg 35

13E26 02 47N46 35 5360 ST.GILGEN, Schafberg/Berghotel

Tirol

11E26 23 47N15 56 6020 INNSBRUCK, Valiergasse 60

11E22 51 47N18 43 6020 INNSBRUCK, Hafelekar/Berghitte

11E33 19 47N15 12 6060 HALL, Tulferberg, Tulfes 59

12E19 36 47N30 06 6370 REITH bei Kitzbihel, Astberg

Vorarlberg

09E42 23 47N29 29 6971 HARD, Rheinstralle 4

09E39 38 47N26 49 6890 LUSTENAU, Hagen-Silo

09E38 36 47N29 06 6972 FUSSACH, Peilstelle

Steiermark

15E25 49 47N02 07 8055 GRAZ, Triester Strale 280

15E29 14 47N0O5 01 8010 GRAZ-RIES, Ledermoarweg 19

15E54 51 47N31 49 8253 WALDBACH, Hochwechsel-Aspangberg
(107m westlich Wetterkoglerhaus)

Karnten

14E18 19 46N37 22 9010 KLAGENFURT, Dr. Herrmann-Gasse 4

14E18 05 46N36 21 9020 KLAGENFURT, Sudring 240

13E51 33 46N36 44 9500 VILLACH, Dr. Semmelweil3stralle 18

14E29 48 46N38 19 9131 GRAFENSTEIN, Thon 21 (Gebaude der

Messstelle und Peilantennenstandort)

(alle Koordinatenangaben nach WGS84)

Stand vom 2.Juni 2008
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Funk - Schnittstellenbeschreibungen ,,Richtfunk“ (FSB-RR)

Schnittstelle Nr.:

bomEy

FSB-RR039 (Ausgabe 20. 6. 2006)

Parameter

Normativer Teil

[01]

[02]
[03]
[04]

[05]

[06]

[07]

[08]

[09]
[10]
1]

[12]

[13]

Beschreibung

Frequenzband

3410 - 3494 MHz (Unterband)
3510 — 3594 MHz (Oberband)

Funkdienst laut Vollzugsordnung

Fester Funkdienst

Verwendungszweck

Punkt-zu-Multipunkt Richtfunksysteme (Richtfunkverteilsysteme)

Bewilligungsart

Individuelle Bewilligung

Kanalabstand /
Art der Aussendung oder
Art der Modulation

Kanalabstand: mindestens 1,75 MHz, maximal 14 MHz
(in Inkrementen von 0,250 MHz)

digitale Modulationsverfahren

max. Sendeleistung /
max. Senderausgangsleistung /
max. Strahlungsleistung

Antennencharakteristik / Polarisation

max. Senderausgangsleistung: + 35 dBm
max. Strahlungsleistungsdichte: + 23 dBW/MHz e.i.r.p.

Die im Einzelfall zuldssige Strahlungsleistungsdichte wird in der
Betriebsbewilligung festgelegt.

wird in der Betriebsbewilligung festgelegt

Sendezeitverhéltnis /
Kanalzugriffsverfahren

nicht festgelegt

Duplexabstand /
Duplexverfahren

Duplexabstand: 100 MHz (bei FDD)
Duplexverfahren: FDD, TDD

Erfordernis fir Funkerzeugnis

nein

Andere Einschrankungen hinsichtlich der
Beniitzung des Frequenzbandes

Nutzung ausschlieBlich entsprechend den Bestimmungen des von der
Regulierungsbehdérde erteilten Frequenzzuteilungsbescheides.

Anmerkungen

Vorgesehene Anderungen keine

zu [05]:

Ermittlung der Kanaleckfrequenzen:

. Generell: entsprechend CEPT-Empfehlung ERC/REC 14-03
recommends 1

. Bei FDD: entsprechend CEPT-Empfehlung ERC/REC 14-03
Annex B1.

zu [06]:

Die festgelegte max. Senderausgangsleistung bzw. max.

Strahlungsleistungsdichte gilt sowohl fiir zentrale Funkstellen als
auch fiir Teilnehmerfunkstellen.

Bei der Festlegung der max. Strahlungsleistungsdichte im Bereich von
Staats- bzw. Regionsgrenzen werden insbesondere auch die
Bestimmungen der §§ 11 - 13 der Frequenzzuteilungsurkunde (Anlage
zum Frequenzzuteilungsbescheid der Regulierungsbehérde)
beriicksichtigt.

zu [09]:

Bei Verwendung des Duplexverfahrens TDD sind die diesbeziiglichen
Bestimmungen des § 10 der Frequenzzuteilungsurkunde (Anlage zum
Frequenzzuteilungsbescheid der Regulierungsbehérde) einzuhalten.

Informativer Teil

(141

[15]

Referenzspezifikationen

EN 302 326-1, EN 302 326-2, EN 302 326-3,
ERC/REC 14-03, ECC/REC/(04)05

Empfohlene (harmonisierte) Normen

EN 302 326

Die vorliegende Funk-Schnittstellenbeschreibung wurde entsprechend Artikel 4 der Richtlinie 1999/5/EG auf Grundlage der
Richtlinie 98/34/EG i.d.g.F notifiziert und beriicksichtigt die Ergebnisse des Notifizierungsverfahrens 2006/110/A
Bundesministerium fiir Verkehr, Innovation und Technologie, Oberste Post- und Fernmeldebehérde, 1030 Wien, Ghegastrafie 1, Tel.: 01 79731-0
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CEPT-Rec. 14-03 E (Harmonised Radio Frequency Channel
Arrangments and Block Allocations for low and medium
Capacity Systems in the Band 3.400 MHz to 3.600 MHz)



CEPT/ERC/REC 14-03 E
Page 1
Distribution: B

CEPT/ERC/RECOMMENDATION 14-03 E (Turku 1996, Podebr ady 1997)

HARMONISED RADIO FREQUENCY CHANNEL ARRANGEMENTSAND BLOCK

ALLOCATIONSFOR LOW AND MEDIUM CAPACITY SYSTEMSIN THE BAND 3400 MHz TO

3600 MHz

Recommendation adopted by the Working Group “Spectrum Engineering” (WGSE)

“The European Conference of Postal and Telecommunications Administrations,

considering

1. that CEPT has a long term objective to harmonise the use of frequencies throughout Europe,

2. that CEPT should develop radio frequency channel arrangements and block allocation rules in order to
make the most effective use of the spectrum for point to point (P-P), point to multipoint (P-MP) and
ENG/OB applications,

3. that CEPT/ERC Recommendation 25-10 designates this band as a tuning range for ENG/OB,

4. that the band 3400 MHz to 3410 MHz is used by land, airborne and naval military radars,

5. that the achievement of harmonisation requires the adoption of a limited number of channel arrangements
and block allocation rules,

noting

a) that the table of frequency allocations in the Radio Regulations allocates the band 3400 MHz to 3600 MHz
on a primary basis to the Fixed and Fixed - Satellite services and on a secondary basis to the Radiolocation
and Mobile services,

b) that countries desire to deploy different combinations of P-P, P-MP and ENG/OB systems on a primary
basis in this band,

c) that there is an ITU-R Recommendation (F-635) for P-P wide band applications incorporating this band
for some administrations,

d) that frequency separation may be required for uncoordinated deployment of current and future systems,

e) that cellular deployment of P-MP systems preferably requires the allocation of continuous spectrum to the

operator,

Edition of May 28, 1997



CEPT/ERC/REC 14-03 E
Page 2

recommends

1) that frequency assignments should in all cases be based on 0.25 MHz dots within the 3410 MHz to
3600 MHz band,

the frequency of the lower edge of any dot shall be defined by the general equation:
fs=3410+ 0.25 N MHz

where

0<N<759

2) that administrations should assign al or part of the band to any system or combination of the three
systems in accordance with Annex A and/or B.”

Edition of May 28, 1997
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ANNEX A

50 MHz ARRANGEMENTS

Al  Point to multipoint systems
P-MP systems may be operated in the ranges 3410-3500 MHz and 3500-3600 M Hz.
Where afrequency duplex alocation is required, the spacing between the lower edges of the paired sub-
bands shall be 50 MHz. The edges of each sub-band are defined as follows:

3410 MHz - 3500 MHz

0.25N + 3410 MHz
Lower sub-band: to

0.25 (N + k) + 3410

0.25 (N + 200) + 3410 MHz
Upper sub-band: to

0.25 (N + k + 200) + 3410 MHz
1<k=<160,0<N <159 k+ N < 160

3500 MHz - 3600 MHz

0.25N + 3410 MHz
Lower sub-band to

0.25 (N + k) + 3410

0.25 (N + 200) + 3410 MHz
Upper sub-band to

0.25 (N + k + 200) + 3410
1<k=<200,360<N=<559 k+N-360< 200

In the tables above, k defines the width of each sub-band and N defines the lower edge of each sub-
band.

P-MP equipment may be used having a duplex spacing other than exactly 50 MHz. However, such
equipment must conform to the limits of the block allocation as defin@ecea

A2  Point to point systemswith a duplex spacing of 50 MHz
Channel centre frequencies are defined at the edges of 0.25 MHz slots as follows:

A2.1 Systemswith 1.75 MHz channel spacing

3410 MHz - 3500 MHz

Lower sub-band fen=3410+ 1.7% MHz n=1,2,..,22
Upper sub-band fen=3410+ 1.7% MHz

Edition of May 28, 1997
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A22

A2.3

A24

A3

3500 MHz - 3600 MHz

Lower sub-band fen=3500+1.75nMHz n=1,2,..,28
Upper sub-band fen=23550+ 1.7% MHz

Systemswith 3.5 MHz channel spacing

3410 MHz - 3500 MHz
Lower sub-band fen=3408.25 + 3.5 MHz n=1,2,..,10
Upper sub-band fen=3458.25 + 3.5 MHz

3500 MHz - 3600 MHz
Lower sub-band fen=3498.25 + 3.5 MHz n=12..,14
Upper sub-band fen=3548.25 + 3.5 MHz

Systemswith 7 MHz channel spacing

3410 MHz - 3500 MHz
Lower sub-band fen=3406.5+ h MHz n=12,..5
Upper sub-band fen=3456.5+ h MHz

3500 MHz - 3600 MHz
Lower sub-band fen=3496.5+ h MHz n=12,..,7
Upper sub-band fen=23546.5+ h MHz

Systemswith 14 MHz channel spacing

3410 MHz - 3500 MHz
Lower sub-band fen=3403 + 1/ MHz n=1,2
Upper sub-band fen=3453 + 1/h MHz

3500 MHz - 3600 MHz
Lower sub-band fen=3493 + 1/ MHz n=1,2

Upper sub-band

f.n=3543 + 140 MHz

ENG/OB systems

ENG/OB systems shall be assigned contiguous 0.25 MHz slots, as appropriate for the channel spacings
and amount of spectrum required. Exact channel centre frequencies will be allocated within the slots
depending on the equipment used.

Where the band 3410-3600 MHz is shared between ENG/OB and P-P or P-MP services by an
administration, ENG/OB services will operate within either the range 3410-3500 or 3500-3600 MHz,
with P-P and P-MP services in the other part of the band, to minimise co-ordination problems between
the services.

Edition of May 28, 1997
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ANNEX B

100 MHz ARRANGEMENTS

B1  Point to multipoint systems
P-MP systems may be operated in the range 3410-3500 MHz paired with 3500-3600 MHz.

Where a frequency duplex alocation is required, the spacing between the lower edges of each paired
sub-band shall be 100 MHz. The edges of each sub-band are defined as follows:

0.25 N + 3410 MHz
L ower sub-band to
0.25 (N + k) + 3410

0.25 (N + 400) + 3410 MHz
Upper sub-band to
0.25 (N + k + 400) + 3410 MHz

1<k<360,0<N<359 k+ N< 360

In the table above, k defines the width of each sub-band and N defines the lower edge of each sub-band.
P-MP equipment may be used having a duplex spacing other than exactly 100 MHz. However, such
equipment must conform to the limits of the block allocation as defined above.

B2  Point to point systemswith a duplex spacing of 100 MHz
Channel centre frequencies are defined at the edges of 0.25 MHz dots as follows:

B2.1 Systemswith 1.75 MHz channel spacing

Lower sub-band fen=3410+1.75n MHz n=1,2,..,50
Upper sub-band fen=23510 + 1.75% MHz

B2.2 Systemswith 3.5 MHz channel spacing

Lower sub-band fen=3408.25 + 3.5 MHz n=1,2,..,25
Upper sub-band fen=3508.25 + 3.5 MHz

B2.3 Systemswith 7 MHz channel spacing

Lower sub-band fen=3406.5 + h MHz n=1,2,..,12
Upper sub-band fen=23506.5+ h MHz

B2.4 Systemswith 14 MHz channel spacing

Lower sub-band fen=3403 + 1h MHz n=12,..,6
Upper sub-band fen=3503 + 14 MHz

Edition of May 28, 1997
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B3 ENG/OB systems

ENG/OB systems shall be assigned contiguous blocks of 0.25 MHz dots, as appropriate for the channel
spacings and amount of spectrum required. Exact channel centre frequencies will be assigned within the
sots depending on the equipment used.

Edition of May 28, 1997



77777

F 1/09

Telekom-Control-

Kommission

—
7N
N\

Anlage G

ECC-Report 33 (The Analysis of the Coexistence of F WA
Cells in the 3.4 — 3.8 GHz Band)



ECC REPORT 33

Ol

\Q)(©)] . - .
Electronic Communication Committee (ECC)
within the European Conference of Postal and Tehagonications Administrations (CEPT)

THE ANALYSIS OF THE COEXISTENCE OF FWA CELLS
IN THE 3.4 - 3.8 GHz BAND

Cavtat, May 2003



ECC REPORT 33
Page 2

EXECUTIVE SUMMARY AND CONCLUSIONS
Summary

The scope of this ECC Report is to provide up-teedaiidelines for efficient, technology independdaployment of
3.5 GHz (or 3.7 GHz) FWA systems.

The Report recognises that the current technolagyFiWA in bands around 3.5 GHz is in continuousersive
evolution since first ECC Recommendations 14-03 528 were developed. A detailed study on the ist&xce of
various technologies was needed in order to progigddance to Administrations that wish to adoptediicient and
technology neutral approach to the deployment rinlésese bands.

It is also noted that ETSI ENs in these bands atepresently designed for a technology neutral @gpknt (this is
done only in the 40 GHz MWS EN 301 997) therefopendt contain system controlling parameters, imteof EIRP,
useful for the desired “technology neutral” and ¢oardinated” deployment. Not having any ECC harrsedi
guidance for such deployment, the ENS are stillndow a cell-by-cell “co-ordinated deployment” cept actually not
used in most of the licensing regimes. This repaght generate future feedback actions in revisilsp ETSI ENs
accordingly.

Aspects that relate to sharing issues with FSSol@zhtion (in adjacent band) and ENG/OB are nets@tered in this
Report. However they should be taken into accounernwapplying any method of deployment suggestethis
document.

The applicability limits of the current Report a follows:

e Application is mostly devoted to “block assignmetitensing methods, rather than “channel assigniment

method.

e The guidelines presented have been maintainedaraasf possible, independent from the access methods

described in the ETSI ENs (e.g. EN 301 021, EN B?4, EN 301 744, EN 301 080 and EN 301 253).

e MP-MP (MESH) architectures are not yet consideréu.order to include MESH architectures, a numkfer o
assumptions on “typical” application (e.g. on thend-directional/directional antenna use) need talékned
in order to devise the typical intra-operators, edisMP-MP/PMP interference scenarios for which satiohs
would have to be carried.

* Channel sizes and modulation schemes are als@ecifisally considered unless for defining “typitalstem
parameters. It should be noted that high state tatidos (e.g. 64/128 QAM) have not been specificall
addressed in the typical system parameters; nelesththey would not change the general framewbtki®
report. This may be considered during future update

e FDD/TDD, symmetric/asymmetric deployments are ciesd.

e Additionally, system independent, EIRP density tsvand/or guard-bands at the edge of deployed méegitl

boundary conditions) as well as at the edge ofgassi spectrum (block edge boundary conditions) are

considered as licensing conditions for neighboudpgrators’ coexistence (similarly to the lateshgiples in
ECC Recommendation 01-04 in the 40 GHz band).

Presently, the spectrum blocks assigned to an twpevary widely from country to country - from 1Hz up to

28MHz (single or duplex) blocks have been typicaldgigned. The block allocation size and the frequee-use plan
employed by the operator to achieve a multi-cetl anulti-sector deployment drives the channel baddwbf the
systems presently on the market to be typicallygreater than 7MHz. Conversely, the requirementhigher data
throughputs is driving the need for wider chann@ths (e.g. up to ~28 MHz) and therefore correspaogig wider

spectrum blocks assignment in the future.

Therefore, system channel bandwidths and bloclkssaze not fixed, even if typical data for curremthnologies are
used for feasibility analysis of the “block-edga&hstraints.
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The report considers two different aspects of dgpknt scenarios for two operators:
1. Operating in the same or partly overlapping areh adljacent bands assignment
2. Operating in adjacent or nearby areas and re-ubsmgame band assignment.

A number of different methods have been used tesasthe severity of interference. These are:
*  Worst Case (WC) (generally used for CS to CS ieterice) and for PFD limits at geographical boundary
frequency (block) reuse
* Interference Scenario Occurrence Probability (IS@®)CS to TS interference between adjacent blpcks
* Monte Carlo simulations for CDF (cumulative distriion function) vs. C/I (e.g. for TS to CS intedeace
between adjacent blocks).

For the above methods it has been possible to @&wtithe probability of interference between FWAteys. From
these results, estimates have been made of theefniey and/or geographical spacing needed betwese gystems in
order to reduce the level of interference to areptably low level. Absolute recommendations carm@imade because
some system parameters are not defined by theablaistandards and because the effects of buildindgerrain are
very difficult to model. The report therefore givgsidelines that will lead to acceptably low levelslow probability
of interference in most cases.

For the above methods that might be described as:

e TheWorst Case(WC) method derives system deployment parameters tarettisat interference is always
below a set threshold for all cases.

e The Interference Scenario Occurrence Probability (ISOP)is defined as the probability that an operator
places at least one terminal in the IA. ISOP iatesl to the number of terminals deployed by theaipe and
possibly to the cell planning methodology. The IS®&thod evaluates the NFD or the out-of-block rijec
required in order to meet an interference probigtiiwer than a certain value.

e The Cumulative Distribution Function (CDF), derived from Monte Carlo simulation of large numioé
“trial” TSs with a certain equipment/antenna/progtémn model, is defined as the probability thateatain
percentage of those trials would result in a Cthefvictim CS exceeding a predefined target limit.

The Report derives the following alternative parterse useful for defining an “uncoordinated teclogyl
independent” deployment:

e Thelnterference protection factor (IPF) and associatedyuard-band method used to define the amount of
isolation required from the interfering stationviatim receivers in adjacent frequency block imisrof Net
Filter Discrimination (NFD), obtained also by freqecy separation (guard bands) and EIRP limitation.

e TheBlock Edge EIRP Density Mask(BEM) method is used for directly limiting the ERRdensity in the
adjacent block, and for assessing the CS to CStwae interference, the CS to TS interferenceutiiro
acceptable ISOP value and the TS to CS throughptaizle probability of exceeding a limit C/I to thietim
Cs.

An important finding of this Report is that strimjgrotection requirement (e.g. in terms of BEMN#D) is required
only for CS emissions; the protection factor for ®Sfar less stringent and reduces as the antemeatidity is
improved.

Another important conclusion is a significant impat CS antenna height on co-ordination distancetfe frequency
block reuse; due to the low LoS attenuation wittatice, sensible size of co-ordination distanceamsdciated PFD
value are obtained only considering spherical @éffion attenuation. If the CS antenna height idinoted (or a down-
tilt angle is required) as a licensing parametas, mearly impossible to tell how far away thedienay be reused.

The example presented, made with typical systemesgalled to examples of BEM coherent with a “tedbgy neutral”
deployment of different systems in adjacent bloéeceiver filters are assumed to be stringent emdaignaintain the
potential NFD implicit in the BEM (i.e. have sufignt out-of-block selectivity for avoiding non liaedistortion in the
RX front-end chain).

In some specific annexes technical background &mdies for related issues are also reported. Thelde urban
obstructed propagation (near-NLoS) models and ebesmpf practical application of RF filtering for @ag the CS
absolute EIRP BEM fulfilment when using equipmeatigric relative spectrum masks defined by ETSI.
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Conclusions

This Report has considered a number of facts @ialinonsiderations for deriving the coexistenaalgt
1. Presently ECC Recommendations 14-03 and 12-O8herbands 3.6 GHz and 3.8 GHz do not give
harmonised and detailed suggestion to administrdtio implementing FWA (such as those produced for
26, 28 and 40 GHz). Those ECC Recommendations offfigrchannel arrangements.

2. The band is limited and wasted guard-bands migastarally reduce the number of licensed operators,
limiting the potential competition for new services

3. Legacy systems (P-P and already licensed FWA) @gept in these bands. “Block assignment” methods
of different sizes (for different applications) ayenerally used for licensing FWA.

4. Sharing issues with FSS, radiolocation (in adjabamid), ENG/OB exist and should be taken into astou

5. At least for CSs, ETSI ENs in these bands are rneggmtly designed for a technology neutral deplaoyme
(this is done only in the 40 GHz MWS EN 301 99®&r#fore do not contain system controlling paranseter
in terms of EIRP, which would be useful for the ided “technology neutral” and “uncoordinated”
deployment

6. The suggested guard-bands/mitigation(s) would dgmensystem bandwidth/characteristics. Presently, i
this band, it is not possible to identify a “typicgystem bandwidth on which base the definitioraajuard-
band. Symmetric/asymmetric, narrow/wide/broad bsexvice$, TDD/FDD, P-MP/Mesh architectures are
already available on the market, each one witlbwia benefits and drawbacks, fitting to specificreegts
of the whole FWA market. It should be noted thd&wepe initiatives call for faster Internet apptioas
(i.e. requiring relatively wide-band FWA) to be dahle on the whole European territory.

7. Typical block size ~ 7 to 14 MHz (e.g. from a blagkchannels based on 3.5 MHz raster) or ~10 tM#Hz
(e.g. when a basic 0.5 MHz raster is used) is densd practical for new wide/broad band servicesaiwl.
Nevertheless the conclusions should be valid fatewblock sizes (e.g. up to ~ 28/30 MHz) depending
the band availability in each country.

8. Also for “conventional” symmetric FDD the centradg between go and return sub-bands do not exist in
ECC Recommendations 14-03 and 12-08; thereforatiitu with TX/RX happening on adjacent channels
exist (unless specifically addressed by single atnations in licensing rules).

9. ltis also shown that, for PMP TSs, the antenna RREs a fundamental role in the coexistence; theem
directive is the antenna of TSs, the less demanaight be their NFD (or the EIRP density BEM) ragdi
(offering a flexible trade-off to the market).

10. MP-MP (MESH) architectures have not been considarekis Report. In particular it is recognisedtitar
MESH architectures, a number of assumptions (& ghe omni-directional/directional antenna use)dntee
be defined in order to devise the typical intra+apar, mixed MP-MP/PMP interference scenarios faroh
simulations would habe to be carried.

Based on the above observations this Report recoweckeInterference Protection Factor/ isolation &alensuring
acceptable coexistence levels between systems.

It has been shown that the required IPF levelseamchieved, depending on situations, by a conibimaif basic
equipment NFD and appropriate additional isolafator (e.g. suitable guard bands and/or mitigésiptechniques)

In the case of a block assignment and where a duaard approach is not retained, these IPF levelbeansured with
additional EIRP BEM. This is deemed convenient ‘fechnology independent” deployment and eventutdbsible
from a cost-effective equipment point-of-view. Esjp#ly when considering that the additional EIRFh&taint (with
respect to ETSI EN) might burden only CS design.

In addition, basic rules has been set for the cliration distance and PFD boundary levels betwegemnadors re-using
the same block in adjacent geographical areasigrfield, the importance of limiting CS antennagié (or down-tilt

angle) as possible licensing parameter is highdighih order to have sensible co-ordination distar(ce. limited by
spherical diffraction attenuation).

1 Narrow band services are considered here askbifd, wide-band from 64 to 1.5 Mbit/s and broadtbabove 1.5 Mbit/s



ECC REPORT 33

Page 5
INDEX TABLE
R LN I (@516 L@ 1 TP U PP PPN 3
O S o0 PP PR 3
1.2 THE FREQUENCY LICENSING POLICY AND THE POSSIBLE APRRACHES ........ccuviiiirreeiirrrenaineeesnreeesneesssneeesens 3
1.2.1  The Worst Case deployment scenario (derived fro@ BBPOrt 99).........coooeriiiiiiiiiiiiiiiiceeeee e 3
1.2.2  The “predefined guard band deploymMENt” ....... ..o 3
1.2.3  The "guided unplanned deploymMENnt" ............oou i ee e e eeees 3
2 “SAME AREA - ADJACENT FREQUENCY BLOCKS” INTERFERENC E SCENARIO........cccccoviiiiiiiiineens 3
2.1  ANALYSIS OF THE COEXISTENCE OF TW&WA CELLS IN THE3.4- 3.6(3.6- 3.8) GHZ BAND.........cuvviiiiiiiiiienenn. 3
2.1.1  TypiCal SYSIEM PAlBMELEIS ... .uuitiiiieiiiiieeeeaaaitei bttt ettt et e e e e e e e e e e e e e e e e s aaae bt et e e eeeaaaaaaaaaaaaaaaasaaaaannnnns 3
0 I =T I o0 V7= - Vo [T 3

D Nt R U = =Tt = g = 4 o SRS SRPRRPPP

D A U 1 o =Yg BT o =Y o T T [ J
2.1.2.1.1 Hata-Okumura extended model
2.1.2.1.2 IEEE 802.16 MOEI .....eeiiiiiiiiiiiiiiie ettt ee ettt ettt e e s bt e e st e e bt e e e aa bt e e et e e e s nbeee s
2.1.3 Interference protection factor (IPF)
2.1.3.1 Channel arrangements
2.1.3.2 CS-to-CS interference
2.1.3.3 CS-to-TS interference
N I B S (o ORI 0] (T (=T 1= o o = PSPPI
2.1.4  Block-edge Mask coexistence methodology ......
2.1.4.1 Initial conSIderations ...............uevvvverimmmeneeeeeeeeieeenennns
2.1.4.2 Conclusions and tentative BEM parameters

2.1.4.3 Typical ETSI mask positioning and improvements ogcpcal eqUIPMEeNt...........oooveiiiiiiiieimmeeeee e 3
3 "ADJACENT AREA - SAME FREQUENCY BLOCK” INTERFERENCE SCENARIO.......cccccvviiiiiiiiiiiaeeenn, 3
3.1  POWERFLUX DENSITY LIMITS FOR ADJACENTFWSSERVICE AREAS ....ctttiiiiieeaeaiiaaiaaieiiiiinbresneeereeeaaaaaea s 3
700 It 01U | 1 ] o) € 1 1SS EERP RS 3
3.1.2 \/1=]1gT0Te (o] (oo |2
3.1.3  Central Station to Central Station
3.1.3.1 Worst case single interferer scenario: 3.5 GHZUADNS..............cooiiiiiiiii e 3
3.1.3.2 Conclusions and possible self-regulation method®s co-ordination diStance.................veecemmvveeeeiinireennnn. 3
3.1.4  Terminal Station t0 Central STALION ..........ccuerreeeee ittt e s st e e e st ee e e e st eeeesanes 3
0 I R N I = O 4o o = ! USSR 3
3.1.4.2 Worst case single interferer scenario, 3.5 GHZUAIONS ............ooiiiiiiiiiiiie e 3
I I T = T 01 ][RP 3
I 0 A IS (ol @S T @0 T 11 o] o T PP PP TPPPR 3
3.15 Terminal Station to Terminal StAtiON.........ccccc e iiiiiiie e e e e e e s 3
3.2  CONCLUSIONS ON ADJACENT AREAS BOUNDARY CEDRDINATION. .....ciiiiiiiiiiiitiininaaaeaeaeaeaeeeessnssinnnnaaeaeeeaeeas 3
4 CONCLUSIONS OF THE REPORT ...cetitttitiiii ettt ettt ettt e e e e e e e e e e e e e s e bb et a s b e e e e e e eeeaas 3
ANNEX 1: URBAN AREA PROPAGATION MODELS .....ooiiiiitiiiiiiiiiiie ettt a e e e 3
Al.l THE HATA OKUMURA ...ttt ettt et 444444444444 e bbbttt ettt et e e e e e e e e s et ee e 3
Al.1.1 Tentative extrapolation of the Hata-Okumura propémamodel for Ayup t0 3.5 GHz......cccvvvvveeeenennn. 3
Al.1.2 Confidence check on the proposed extrapOlation.............cooviiiiiiiiiiiiiiii e e 3
Al1.1.3 Practical application to the propoSEd SCENAIO.ceeeiiiiiiiii it e e e e e e e eae e eeeeeeees 3
Al.2 THE ITEEEBO2. LOMODEL. ...ttt ettt e et ettt ettt et et e e e e e e e e e e e s e e e e e e e e e e e e e e e e e aesaaeannn 3
Al.2.1 Channel Model Considerations and CONSLIAINTS c.......ccooiiiiiiiiiiiiiiie e e e e e e e eaeaans 3
Al.2.2 Urban area availability/coverage at 3.5 GHZ. .o oo 3
APPENDIX A TO ANNEX 1: COVERAGE AREA AVAILABILITY F  OR THE IEEE 802.16 SUI CHANNEL
MODELS USING MONTE CARLO SIMULATION TECHNIQUES..... oottt 3
ALA)  SIMULATION IVIODEL ...tttttttteteeeet e et e e e e e e e e e e e oo oottt ettt et e e e a2 22 e e a4 e e e 4 e e s nba bttt be s e et et e e a2 e e e e e e s aaaannnnbnbbbsbensseeeeeeas 3
A.B)  MEAN EXCESSLOSS(IMEL) ONLY ..ttttiiiiiaeeaai ettt ettt e e e e e e e e e e s e e e e bbbt s b e e st e e eeaaaaaaaeeaaaaannnnnnnnnes 3
A.C) MEAN EXCESSLOSS ANDLOG-NORMAL SHADOWING .....uvvvieesiuitieteeesaititeeeessanstseeeessssseeeeesanssseeeessannnneeeens 3
A.D) MEAN EXCESS LOG-NORMAL SHADOWING AND RICIAN FADING ....cceeiiiiiriiieeiiiiiieeeesaaniiieeeeessnnaeeessenneneeens 3
A.E)  SENSITIVITY ANALYSIS FORMEAN EXCESSLOSS ANDLOG-NORMAL SHADOWING .....evveveeesiiiiieeeeesiirieneaesnnnes 3

ALF)  SIMULATION CAVEAT ...ouvitiieeeteiteetesteseeteeteeteseeseste s eaeete et essese et e et e st ese et e et et essese et et eseesa st essesestessesseseesestensenis 3



ECC REPORT 33
Page 6

ANNEX 2: TS TO CS INTERFERENCE EVALUATION

A2.1 RURAL SCENARIO .....iiiviteeeeeeiiie e e e et ee e e e e e eeaaans
A2.1.1 System Model and Simulation Methodology
A2.1.2 Unfaded SiMUIAtioN RESUILS ........uuui et e e e e e e e e e e e s e e e e s e et e e e e eaaa e e e e eeaaeeeseerannnns
A2.1.3 Rayleigh Faded Simulation Results
YN S o Vo3 [ 1= (0] o 1T

A2.2 L2 NS o = N2 =T TP
A2.2.1  SIMUIAtioN MEtNOUOIOQY ... .eeeeiiiiiiiiiei ettt e e e e e e e e e e e et eee e
A2.2.2  SIMUIALION RESUILS.....eu ittt e e e e e e e e e e e s et e e saa e e s ea e e st e e st e saneentass 3.

A2.2.2.1 Unfaded

...................................................................................................................................................... 3
A2.2.2.2 RICIAN FAUEA ... .ottt ettt e e e e e e e e e e e e e e e e e eeaaeaeeeeeeeeeeeeeetae et eeeeeeeresesssesssssssesasnsesees 3
YN T o ] o Tod [T 1= (0] o 1T 3
APPENDIX A TO ANNEX 2: ACCEPTANCE-REJECTION METHOD. ..ot 3
ANNEX 3: EXAMPLES FOR MANAGING A BLOCK-EDGE MASK ... oo ee e 3

REFEREN CES . ... et e oo e e e e e e et e e e e e e e et e s o e e e bbb s et et e et e e e e e e s 3



ECC REPORT 33
Page 7

THE ANALYSIS OF THE COEXISTENCE OF FWA CELLS
IN THE 3.4 - 3.8 GHz BAND

1 INTRODUCTION

1.1 Scope

The scope of this report is to investigate the xistence of Point to Multi-point systems. Thesetays are developed
in accordance with the ETSI EN 301 021, EN 301 @0,301 124, EN 301 253 and EN 301 744. In conjonolith
the CEPT channel plan defined by the ERC Recomntiemdal4-03 (sections Al and B1) and 12-08 (sest®?.1.1
and B2.2.1).

Systems, owned by different operators, should letalbhe deployed without mutual interference whparating in:
a) adjacent frequency blocks in the same area or,
b) the same frequency block(s) in adjacent areas.

This report aims to assist the administrationhadssignment of frequency blocks to the operathis operate FWA
systems in the available bands between 3.4 GHBtGBiz.

These bands were subject to the previous ERC Reeonation 14-03, on harmonised radio frequency gaanents
for Multipoint systems. Nowadays more experience l@en gained from recent studies for the 26 an@128 bands,
finalised by ERC Report 99 and Recommendations D@utd 01-03, and most of all for the 42 GHz MWS dyan
finalised by ERC Recommendation 01-04.

ERC Report 97 qualitatively summarised requiremédatsmodern licensing process and has also beesntakto
account in developing this report.

This report incorporates and enriches the inforomeith earlier reports and recommendations.

Following the approach in this report, the goal Imige the decoupling as much as possibles, of & Equipment
standards from the ECC licensing rules. For thigppse, the introduction of:

“additional” EIRP density limits and/or guard-banfty regulating the mutual acceptable interference
between adjacent frequency blocks, licensed toadpes in the same area,

- borderline rules between operators re-using theedalotk,
would generally fulfil the requirements.

In order to cater for the mix of technologies aad/ikes to be delivered it is most appropriate ghhtock (or blocks) of
spectrum is made available to a potential opersta manner consistent with the technology and etathkat the
operator may wish to address.

Medium size frequency blocks are considered ant deipend to an extent on the applications foresBeasently,
blocks would be tailored to systems on the manggitally of small/medium bandwidth (e.g. < ~10 MiHhpwever the
possibility that wider bandwidth (e.g. up to ~28 E)Hnight become possible in future should be takmaccount.

A key principle of the assignment guidelines isttbaen though a technology specific channelisasoheme is
expected to operate within an assigned block thénelisation is not the basis for the assignmemtgss. Operators
are free to subdivide the assigned frequency bilo¢ke most efficient way for deploying or re-depl the selected
technology.

Due to the flexibility required in newly deployedrsices, it is important that the block assignmemicess supports
systems for both symmetric and asymmetric traffievall as systems that employ FDD and TDD techrique

In principle no assumption has been made regatti@a@rchitecture of any FWA network; however MP-KFESH)

architectures have not been considered in detdfilisnReport. Other ECC work has reported and eated on MESH
systems in higher frequency millimetric bandssltécognised that whilst some of the results is taport might also
be applicable to mixed PMP and MESH architectussers may clearly need additional work. In pattcuregarding
the impact of MESH TS antenna patterns (e.g. sorBSN systems use omni-directional/directional arashnThese
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studies might be carried on in due time if needed when manufacturers will be in a position to otfee necessary
information.

Measures are suggested for dealing with the isbirges-operator coexistence both between adjateqtiency blocks
and between neighbouring geographic areas. The fiasthese measures is to allow deployment wighntinimum of
co-ordination although more detailed co-ordinafancouraged as an inter-operator issue.

In order to cope with the often-conflicting requirents of a number of technologies in terms of iffit and
appropriate block assignments, some compromisaggested in order to develop reasonable assigngwaelines,
which balance constraints as far as possible orspegific technology.

Reasons in favour of seeking flexible assignmerthous, either by introducing block edge mask oumdsg specific
Interference Protection Factors (IPF), are relatethe fact that equipment is likely to exceed ET#4 masks (e.qg.
through RF filters that might be adopted in theshatively low frequency bands). This is also supgarby the
experience in the 26/28 GHz CEPT approach for gbardls, which were based on the fact that spestnésions of
practical equipment might generally be better thais| ENs masks.

1.2  The frequency licensing policy and the possible appaches

When considering the adjacent frequency blocksgesama scenario, the possible process of frequaansing should
guarantee, as far as possible, a “controlled ieterfce” deployment. Emissions from one operatogguency block
into a neighbour block will need to be controll@this can be done by different methodologies.

A first one, already recommended in other frequebagds, imposes, between the assignments, fixec dasnds
evaluated around the most likely equipment to hEajed.

Alternatively, as recommended in the 42 GHz MW Sdhanfrequency block edge EIRP density emissiorkrizassed.
The block edge mask limits the emissions into @maduring operator's frequency block and it enablesrators to
place the outermost radio channels with suitablardpbands, inside their assigned block, in ordemavoid co-
ordination with the neighbour's frequency blocks.

For further enhancing the spectrum efficiency, adstiations might wish, after the block assignmeritcedure has
been done, not to enforce the guard band or thekf#dge mask to neighbour operators who will applytual co-

ordination at the blocks edge in view to optimise guard bands. In that case, the enforcing ruiésmply only in a

“mutually agreed” way or it would be flexibly chaed) according the actual interference scenario dhyeboth

operators with theirs planning tools.

1.2.1 The Worst Case deployment scenario (derived fromEReport 99)

In principle, the most efficient way of evaluatitite guard bands would be through a “case by cassuation. This
would imply that the administrations should, in tapplication phase, analyse the actual behavidr, planned
coverage range, the hubs location, the cellularcgire and the cell planning aspects of the sysiparated by the
operators in any particular area.

The administrations should therefore analyse allpihssible interference combinations that the MBIETandards (EN
301 021, EN 301 080, EN 301 124, EN 301 253 and3Bll 744) make possible (i.e. different access sebem
modulation schemes, duplex schemes and capacity feéw to ~ a hundred Mbit/s). Beside, they needdosider that
operators could have different deployment requirgmeThey could have different BER threshold andilatility
requirements (typically, from 99.9 to 99.999%, stime including and sometime excluding hardwareait®lity into
their availability evaluation) and they could deplsystems with different system gains (up to sdvdB). This
strongly impacts the coverage range, the cell pranand the frequency reuse allowed by the systepesated by
different operators and it dramatically increasesriumber of interference scenario combinations.
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Hence, the “case by case” evaluation is not likelyoe a viable, or at least the most preferredytenl, due to the
following reasons:
e The number of possible different deployment scesais so huge that it is unrealistic to think that
administrations could look after all of them
e Operators could change their system or deploymigeit a period of time without warning the admirgsion
and the previous guard band evaluation could becororg.

For the above reasons, a more realistic approadiedsssary, and hereby only the two examples thescin next
sections 1.2.2 and 1.2.3 are explored in this tepor

1.2.2 The “predefined guard band deployment”

In the first approach, here callegrédefined guard band deploymenthe administration would aime to provide, to
both operators and end users, a reasonably irdaederfree environment. By limiting the InterferenSeenario
Occurrence Probability (ISOP) or Interference Afidg to a low level and by stating the guard baaduired between
the assigned spectrum blocks.

Worstcases (typically co-sited or nearby by hubub) might happen, in few cases, and should beedaiwn a case by
case basis by the operators concerned.

An administration could set a probability criterjidar the ISOP or IA, which is deemed to be acdalptand derive the
corresponding guard bands (by estimation base@auired NFD with the methods explained in followsggtions). In
this case, the guard bands are explicitly outdidespectrum block assigned to the operator anddveuhain unused.

In addition, for maintaining good spectrum effiagnthis method asks for a quite good knowledggheftypical FWA
system technologies used. The guard-bands arg lizdde determined by the wider band systems tbhexe¢he method
is most suited in case the differences among depltgchnologies (e.g. channel spacing, NFD and tatidn formats)
are expected to be small or in bands already deglayhere fixed channel arrangements are recommendesl
approach tends to prevent spectrum efficiency iwgment with the technology evolution and thus ist no
recommended as a preferred method.

1.2.3 The "guided unplanned deployment"

The second approach, here callgdided unplanned deploymentimplies that additional EIRP density limits ast &
order to allow an “average” interference free scenm the operators. In this case, the guard harnd be included in
the blocks assigned to the operators; the bloackscabe made consequentially larger. In this chséinterference free
environment” is ensured by the EIRP density linstt by the administration, evaluated for “averaggstvcase”
interference scenarios.

With this approach, the operator is permittedise the assigned block as much as the equipmesing and actual
EIRP allow operation close to the block-edge, legvio him and the manufacturers the possibilityniprove the
spectral efficiency as far as possible.

This method is most suited when very different tedbgies are used. The EIRP density mask is dedignehe basis
of acceptable noise floor increase due to inteniegefrom adjacent block; therefore only the knogkeadf typical

victim receiver noise figure and antenna gain a¥eessary. The method is therefore quite indepenidemt ETSI

standards, and is effective for bands that do aweHiixed channel arrangements as a deploymentraors

For a sensible and cost-effective regulation, &lbkdge mask is generally designed on the basissofall degradation
in an assumed scenario with a low occurrence pibityadf a worst case (e.g. two directional antenpainting exactly
each other at close distance).

As for the first method described in section 1.20@ve, it is not therefore excluded that in a Edinumber of cases
specific mitigation techniques might be necessapgerators would still be asked to solve, with carigmal site

engineering methods, the "worst cases" that mapérain few cases. In particular when CSs are catémton the
same building or very close to each other, thdssidl approach is not applicable and it is assiith&t common
practice of site engineering (e.g. vertical decmgplis implemented for improving antenna decouplas much as
possible.
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Moreover, for further enhancing the efficiency, adistrations are not expected, after the blockgassient procedure,
to enforce the block-edge requirements to neighbperators who will apply mutual co-ordination fag¢ tlock edge in
view to optimise the guard bands. In that casey tiit maximum "in-block" EIRP/power density appliekile the
"out-of-block” noise floor will apply only from atiutually agreed" starting point within the adjacklatck.

It is up to operators to possibly further co-ordénaith other operators using adjacent blocks.

Also adjacent block receiver rejection concurs teduced interference scenario, however this ismthte scope of this
Report to set limits for it; nevertheless it is egfed that ETSI standards will adequately coveigbige.

2 “SAME AREA - ADJACENT FREQUENCY BLOCKS” INTERFERENC E SCENARIO

2.1 Analysis of the coexistence of two FWA cells in th&4 - 3.6 (3.6 — 3.8) GHz band

2.1.1 Typical System Parameters

Considering the scenario of a wide sub-urban aitarelatively high traffic demand and a small ambaf obstructing
buildings, a medium bandwidth system (7 MHz) islgsed in LoS conditions.

The examples shown refer to the ETSI EN 301 02y, fmn defining a typical receiver BER thresholdowever, the
considerations made are not too sensitive to tHépieuaccess method, provided that all have sinsifectral and link-
budget characteristics. These data are then “téappaondependent”, nevertheless for defining typicell coverage
sizes also real modulation formats should be usedable 1 data for two systems types only arerrefe Different

modulation are obviously possible (e.g. 64 stabes) they would not, in principle, lead to diffetemonclusions on the
regulatory framework objective of this report.
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System Type (according typical ETSI definitions)

Type A (typical 4 state) Type B (typical 16 state)

Channel bandwidth MHz 7 7°
Actual signal bandwidth BW, =BWrx (MHZz) 6 6
Transmitted Power at section D’ (dB) 30 30
Receiver Noise Figure at section D (dB) ‘8 8*
Receiver Threshold for BER= ?¢dBm)’ -84 -76
System Gain D' - D (dB) 114 106
Critical C/I for BER= 1 (dB) ~14 ~22
Hub (CS) antenna - 90° sector bore-sight gain (dB) 16 16
CS antenna azimuth and elevation radiation patterns ETSI EN 302 085 ETSI EN 302 085
Terminal (TS) antenna bore-sight gain (dBi) and RPE 16 16

ETSI EN 302 085 ETSI EN 302 085

ITU-R F.1336 ITU-R F.1336

CS and TS EIRP density (dBW/MHz) 8 8

Table 1: Typical system data for typical cell sizevaluation

The same system parameters will be initially usadbbth victim and interferer. The 3.5 GHz will beed as radio
frequency throughout the calculations.

Due to the importance of Terminal Station (TS) anss RPEs (and in particular of their main lobe)ttoa results
shown in this Report, suggest that the use of ERIBE for TS antennas might give worst-case reshés d@re not
experienced in practice. ETSI RPEs are generaliyet only for “type approval” purpose (i.e. 100%RPE values
shall be within the mask). Annex2 of ITU-R F.1338e3 typical “average” RPE that are more represeetaf the
field situation; F.1336 recommends RPE for the samelow 3 GHz that here are considered appropaiatein the 3.5
and 3.7 GHz bands; Figure 1 show the differencevden those RPE.

The antenna gain is the parameter used in the fasmaf Annex 2 of ITU-R F.1336 for identifying déffent RPES,
therefore it has been used in Figure 1 to referémealifferent antenna RPEs; the gain range 1®tdRis considered
representative, from the ITU-R recommendation F6188int of view, of classes of antennas similagftsI TS 2 and
TS 3. However the objective of this report wouldrbainly to consider the impact of different ETSteama RPEs for
coexistence studies, not necessarily for studylwgincrease of cell size. Therefore, while thedgpiTU-R F.1336
RPEs with gain 16 and 20 dBi will be generally usedll numerical evaluations, the Report will ntain a fixed gain
of 16 dBi, reported in Table 1 as representativihefaverage value on the market.

2 This channel spacing is considered the most reptasve for being carried over in the calculatitiris considered that the larger
channel systems would lead the coexistence rulegeftheless lover spacing channels (e.g. from 1Hz Mp), also widely popular,
should more easily fit in that possible framework

3 CS and TS power are assumed equal for symmedfiictrThis value includes feeder losses for falldor applications. The 35
dBm Maximum Power presently allowed in ETSI ENg(éEN 301 021 and 301 080) is considered not tealisom the co-
existence point of view.

4 The Noise Figure estimated from EN 301 021 BERiesland typical modulation formats would resulti®2 dB; however this
seems too pessimistic and a value of 8 dB has assuimed, it should already give enough margintferpossible necessity of a
selective RF channel filter of reduced size for TS

5 This value includes feeder losses for full indapplications.

® An antenna with relatively low gain is frequentlged for transmitting and receiving signals at dhéestations or in sectors of
central stations of P-MP radio-relay systems. Tlaggennas may exhibit a gain of the order of 20atBess. It has been found that
using the reference radiation pattern given in Re@oendation ITU-R F.699 for these relatively lowsgaintennas will result in an
overestimate of the gain for relatively large offsaangles. As a consequence, the amount of iméerée caused to other systems
and the amount of interference received from otbgstems at relatively large off-axis angles wikely be substantially
overestimated if the pattern of Recommendation R'B-699 is used. On the other hand ITU-R F.133&glew gain TS antenna
patterns only for bands below 3 GHz, nevertheleissdonsidered more appropriate and will be usdatis study.”
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Figure 1: Antenna RPE Comparison
2.1.2 Cell coverage.
2.1.2.1 Rural scenario

The scenario examined is a LoS, relatively flatiemnment without significant obstructions, locatactentral Europe.

The main propagation modes are assumed to befeee snd, possibly, spherical diffraction. The Evailability will
be affected by clear-air multipath.

The maximum cell radius WRill be calculated from the link budget:
SG + Gs+ Grs= FSPL + Ayp+ FM 1)

where:

SG is the “system gain” (i.e. difference in dB of Butput power and RX threshold at given BERPILO

Gcesand Gsare CS and TS antenna gains in dB. For this etiatuave will consider s=16 dB as worst case
(resulting in smaller cell size).

FSPL is the free space attenuation loss for f=34& Given by:
FSPL = 92.4+ 20 log(f D) = 103.28 + 20 log(D) 2)

Aspnis the spherical diffraction attenuation describetl U-R Recommendation P.562 that depends on ¢fighhof CS
and TS antennas, relative to the ground.

FM is the fade margin (excess attenuation) requaedeet the yearly availability objective.

FM can be evaluated according to ITU-R P.530, wiioliers both the deep fade and shallow fade regiemsthe
purpose of the present analysis, it seems adetpate the deep fade approximation or 10 dB, wiviehis greater.
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The 10 dB has been chosen as a safe value to gareper operation in "normal” clear air propagation

From ITU-R P.530-8:
FM=-10 log[Rm /Pq], 3)

Pum IS the probability of exceeding the critical BERrithg the worst month. Scaling it to a yearly agerafor the
assumed geographical area and for 3.5 GHz radiguérecy, with the conservative approach that therlyea
unavailability (uea20) is spread over four “worst” months only, FM damwritten as:

Rum %= 3 * URea% (4)

PO%:5*10—7 * 10[»0.1*(Co-CIat-CI0n)]* p|(15) * (1+8)(-1.4) * f(0.89) * D3.6 (5)
Assuming G=3.5 (hilly terrain), G,=3 dB (Europe), =0 dB (medium latitude); pl=10%;=0;
Py% = 5%107 * 100" @53 % 1019 % (1+0)('1-4) * 3 5089 % H3.6)
P% = 4.2972*1C0 * D&
Po/Pum = [4.2972*10* D@ / (3 * unyea%)

Substituting (4) and (5) into (3) we obtain:
FM= - 48.44+36*log(D) - 10*log(uRa%0) (6)

Spherical diffraction attenuationgg can be calculated by subtracting the free spaeauwtion from the output of the
program GRWAVE (available from ITU). A sample outgar two significant cases is shown in Figure 2ghcting
the ripple at short distances, which comes froectibns in the plane earth modek,fs approximated as:

Aspi= 0 (<D)  (7a)
Aspn = K5 (D-Dy) (forBDy)  (7b)

D, is taken as the point where the total attenuaiurls the free space value (i.g. 0 in Figure 2) where spherical
diffraction attenuation starts to be significant, d@pends on the heights of hub and terminal angeahave ground
(hc, ht). Values for a few significant cases amevahin the following Figure 2 that shows that K1.3 dB/km is nearly
invariant and that when different CS and TS antdreights are considered, the mean height valueldmlised.
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Antenna
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Figure 2: Additional attenuation due to spherical dffraction

R) can be rewritten as:

Substituting (2), (6) and (7) into (1), the linkdget at the cell edge (D

(8)

With the assumed equipment parameters, antennhtbeand yearly availability objectives 99.99 % &9.999%, the

SG+ Gs+ Grs = 54.84 -10 log(up,%) +56 log(R) + K (R-Dg)
maximum cell radius values are shown in Table 2.
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Availability
System Ah”t.er‘“a 99.99% 99.999%
eights
type Grs=16 dB Gs=20 dB G=16 dB Gs=20 dB
FM FM R FM FM
RIM | rggy [ REM ] ragy | g | @e] | RE™ | (ag)

hc =40m 187 | 17.3 22 199 124 209 144 23.4
ht = 20m
hc =30m 187 | 173 22 199 124 209 144 23.4
ht = 30m
hc =30m g L

A o 187 | 173 | (@12)| (9.3 124 209 146 234
he =20m 187 | 17.3 22 199 124/ 209 144 23.4
ht = 20m
(hc =10m ¢
ht -10m) @47 | (136)| (@6.2)] @51 @14 (196 (@129 18
hc =40m 134 | 122 | 158| 147 8.9 157 105 18.3
ht = 20m
hc =30m 134 | 122 | 158| 147 89| 157 105 183
ht = 30m

B hc = 30m 134 | 122 | 158| 147 89| 1587 105 18}
ht =10m
hc =20m 134 | 122 | 158| 147| 89| 157 105 18}
ht = 20m
(hc =10m d ;
ht -10m) @2) | 10.4)| @35| @2 @67 @54 (105 (184

Note: Values in parenthesis denote the impact loéspal diffraction attenuation

Table 2: Cell radius and FM vs. Availability (BER 10°)

The conclusions of Table 2 show that, for most sageractical antenna height, the cell radiusnitéd by the system
gains considered and by the free space loss ordncél spherical diffraction is not yet affecting fvpagation;
moreover, antenna heights are not affecting tha eoeerage. The cases with CS and TS antenna eidlti m (see
Figure 2) are the only ones where spherical diffoacattenuation has some impact by reducing thesize. The latter
cases are shown only as explanatory example gbtibeaomenon, however, hc = 10m is not considerestieaand

therefore will no longer be taken into accountuirtlier evaluations.

2.1.2.2  Urban scenario

For urban propagation models there are not coregelidll TU models. A number of empirical and physitaldels are
used to characterise this behaviour at UHF fregesnbut unfortunately little is known about thepplication to the
3.5 GHz band. The associated path attenuationBjrskdows a Gaussian probability distribution fuoet(p.d.f.), with
mean value (here calledsd and standard deviatiom™.

Two of them, with quite different physical characdics, are here used. They are the Hata-Okunmara, extrapolated
up to~4 GHz and the one recently adopted by IEEE8Dfor similar coexistence studies (see Annex 1).

In the Hata-Okumura the propagation mode is assumbd free space with random attenuation dueffadiion over
rooftops and multiple reflections from medium/higbe buildings (typical for Japanese cities). keg the received
field as a "locally random" variable with log-norhped.f. around a median value.

In IEEE 802.16 an “excess attenuation” for all Ti§sntroduced (mostly due to wooden/hilly areas agitow rise
buildings, typical for most US cities outside thigtatively small downtown) increasing with distarfoom CS.
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The following basic principles describe the IEEEdw®io

e The path loss (PL) can be seen as the summatibasi¢ free space loss (FSL) and the excess los3 (e
to the local blockage conditions or reduction aeana gains: PL(dB) = FSL (dB) + Lex (dB)

e The path loss can be modelled as follows: PL(dB)0€dB) + 10 n log(d/d0) + S(dB) , where the expdnen
represents the decay of path loss and dependseooptirating frequency, antenna heights and projpagat
environments. The reference path loss AO at ardistalO from the transmitter is typically found thgd field
measurements. The shadowing loss S denotes a zan @®aussian random variable (in decibels) with a
standard deviation (also in decibels).

The detailed evaluation of cell size and avail&pils reported for both models in Annex 1; Tablar® following
consideration summarise the results.

2.1.2.1.1 Hata-Okumura extended model

The results in Table 3 have been obtained for a @%erage using section A1.1.3 of Annex 1 (Hata1Olxa)
detailed evaluation of the cell size is also made.

System Gain (dB) Rmax (km)  (CS height hc = 30m)

Yy =16 (TS htyg = 20m) y=12 (TS htyg=15m)
114 (System type A) 4.35 km 3.3 km
106 (System type B) 2.7 km 2 km

Table 3 : Cell radius for 95% TSs coverage at 99.998 availability vs. system gain and
TS antenna mean height (“medium cities” - Hata-Okunura extended model)

2.1.2.1.2 IEEE 802.16 model

Regarding the IEEE model, it is based on diffeqgatameters and for extracting similar coverage §aréis more
complex approach is necessary. Section Al.2 of Ardnéescribes the method and report examples loflmilability.
In addition, Appendix A to Annex 1, using Monte @amethod, derives expected % of area coveragethéhequired
99.999% availability.

From those examples it might be concluded thaaiecategory C of IEEE models gives comparableeslu

2.1.3 Interference protection factor (IPF)

The potential coexistence of different cells inaam#jnt frequency blocks is guaranteed when theseficient isolation
between interfering transmitters of one cell aradini receivers of the other cell.

This required isolation, generally referred as fietence protection factor (IPF), might be obtaireedaggregation
(sum) of various contributions summarised as foibpw
- Intrinsic Net Filter Discrimination (NFD) obtainedhixing TX interferer spectrum and victim receiver
selectivity of the equipment considered at theimimum foreseen frequency separation.
- NFD improvement with increasing frequency offsetwaen interferer and victim (Guard Band between
assignments)
- Antenna discriminations (both TX and RX) derivimgrh RPE at offset angles.
- Polarisation discrimination
- Minimum distance between interferer and victim
- Shading attenuation due to buildings or vegetationthe interfering path (on statistical bases efiemn
urban obstructed path propagation models).

The first two factors related to the NFD are gelheraystem dependent” and their evaluation requikeowledge of
both interferer and victim equipment charactersstidnfortunately the present ETSI ENs have not luksigned for a
“technology independent” licensing environment atha not offer mixed NFD values among the wide rawde
standardised technology.

As a consequence a “technology neutral” approatierisby used in the form of the above IPF, out loittv a specific
example is the EIRP density Block-edge mask (BEdfjcept, described in Section 2.1.4.



ECC REPORT 33
Page 17

The BEM concept, strictly related to the NFD cortcegrtually summarised all the equipment/antentatee IPF
contributions and might be best fit in environmehiere equipment characteristics are not known baford.

This does not imply that the BEM is always the bmsthod, when system characteristics are knownfiaed co-
ordination rules might be uniquely set a more dedaapproach might be more appropriate.

Also polarisation decoupling is a factor that migiat be prejudged (unless different polarisatiores ienposed in
licensing two adjacent blocks operators, limitihgit free usage of the block) and in the followegnluation is not
taken into account.

The relationship between NFD and BEM is equipmeantgiana dependent only and is described as:
Pout.density(dBW/MHZ) + Gr)( - NFD = X3 (dBW/MHZ) (9)

where X represents the BEM out-of block requirement (seagraph 2.1.4.1).

For convenience, in the following sections, whewecific numerical examples are made on the basepsésentative
system characteristics defined in Table 1 the patamX only is used with the understanding that NFD isilga
derived from equation 9.

2.1.3.1 Channel arrangements

Prior to evaluating IPF (or BEM) requirements, ploles channel arrangement should be analysed, a&sedffby
CEPT/ERC Recommendations 14-03 (3.4-3.6 GHz) ar@i813.6-3.8 GHz).

Both recommend assignments based on "number af' ddi25 MHz wide; apparently only symmetric assignts are
foreseen and no specific mention is made of intdg@areturn) guard band except for the fact thaB.i41-3.6 GHz the
"odd" 10 MHz automatically create a ~ 10 MHz gukeshd. However such guard band disappears for §:8.8.MHz
(50 MHz duplex) and for all 3.6 - 3.8 GHz.

That means that unless specific number of slotseserved in both go and return sub-bands (wastirigast half of
them), adjacent TX/RX interference is expected &s@DD systems.

Moreover, the recommendations mention that:
"where a duplex frequency allocation is requirdtk spacing between the lower edges of each pairedband shall be
100 MHz"

and also:
"P-MP equipment may be used having a duplex spaaihgr than exactly 50(100) MHz. However, such gmgeint
must conform to the limits of the block allocatamndefined above."

These sentences and the fact that no recommendatisnb-band for CS and TS operation is made, lglshow the
intention to admit (on a non discriminatory way) D@2nd FDD, symmetric and asymmetric systems.

It has been recently demonstrated by CEPT studiesd® GHz band the best compromise method for atigw
flexibility and efficient use of the spectrum withe recommended symmetrical assignment, the deolyrof
asymmetrical systems being made with mixed upliowfdink sub-bands within the symmetrical assignment

The above considerations and the small duplex spat@ad to the conclusion that, unless the baondldibe assigned
for predefined technology (e.g. FDD only) and speutwaste is envisaged for creating go-return gbamt, a mixed
TX/RX in nearly adjacent assignments should benin@se considered.
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2.1.3.2 CS-to-CS interference

A "same area, adjacent frequency blocks" scenaillob& assumed (Figure 3). CS-to-CS interferencpadicularly
dangerous, since it can cause unavailability ohalevsectdt Therefore a worst case analysis will be presefuedt.
Both CSs are supposed to face each other in lisggbf (worst case situation). The fading eventaifity due to clear
air multipath) are considered as completely undated. Rain attenuation is negligible at this frexey band.

It is further assumed that the allowed degradaticthe victim receiver threshold due to interferemn

Athreshold= 1 dB, hence the allowed interference spectrasitigis:
Is=Ny - 6 =-144 +NF -6 (dBW/MHz).

- Block 2

Figure 3: CS-to-CS interference scenario

As in the 40 GHz case, it may be assumed thatittienvreceiver has selectivity that matches the éPEhe block edge
mask. Hence the main carriers of the adjacent EIB® are always reduced below the interferingadtiifock noise
floor so that their residual contribution is neddlg. The allowed interfering IPF (or EIRP) is adlted for free-space
propagation only, since:
e The distance between CSs is in practice short éntugxclude spherical diffraction.
e Both antennas are in relatively high locations (3Arthe example) even in the urban environmenthisicase
the mean path loss predicted by the modified OkanoulEEE models (see Annex 1) is near or lowen tha
free-space attenuation.

Xa— 92.4 — 20 log(RF) — 20 log(d) +&& = —144 +NF -6

where: X = Poygensiyt Grx “NFD represent the CS BEM out-of block requirenaBiV/MHz (see paragraph 2.1.4.1),
RF is the frequency in GHz, “d” the CS distancérim,

with the assumed system reference values showabieTl, a plot of the requirecs Xalue vs. “d” is shown in Figure 4,
giving obviously the same result for both A andyBtems, having the same CS antenna gains (16 dBi).

" In principle, it happens for the part of the timken the two CS are in opposite Tx /Rx modes. Wilisbe 100% of the time in the
case of two FDD systems, at least for the innerrassigned blocks where the mitigation of predefinpdink/down-link duplex
blocks becomes ineffective. When at least one systperates in TDD mode it will be less than 100%he actual interference
intervals will vary because the two CS T/R period#i not be synchronised. In any case the contiiutto availability of
unsynchronised T/R period tends to be negligiblemtihe multipath activity is large and propagageents last far longer than T/R
periods. Therefore this aspect of T/R period impéltnot be taken into account.
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Figure 4: Required CS-to-CS spacing for un co-ordiated deployment

Just as an example if one would adopt an out-afkoéamission limit compatible with the spurious esios level stated
by CEPT Rec 74-01 (Spurious Emissions), i.e. -5thiBHz at the antenna connector, one would get for X

X3="-50-30 + Ghics= - 50 - 30 +16 = - 64 dBW/MHz

This would allow a minimum uncoordinated distandeabout 350m, which seems quite reasonable in al rur
environment, given the typical cell radius valukewen in Table 2.

On the other hand a value of:

X3 =-73 dBW/MHz evaluated in next 2.1.3.3 paragraphasvalue required for having ISGPL% for system types B
also in urban scenario, would lead to a minimunoondinated distance of ~ 100m.

It should be noted that for urban scenarios, tfevathoS evaluation is an absolute worst-case. Taditianal shading
attenuation probability is not a negligible facand using some propagation models helps prove(¢his the IEEE
802.16 adopted one depicted in Annex 1.2 and irElB&cument available attp://grouper.ieee.org/groups/802/1§/

2.1.3.3 CS-to-TS interference

The ISOP approach will be used, due to the randatare of this kind of interference. Also in thisseacomplete
uncorrelation will be assumed between fading eveffixting the "wanted" and the interference path.

There will be an area in the victim sector where riaceiver threshold degradation will exceed tlseiaed 1 dB limit.
Its size and shape depends on the distance be@®erand the additional protection from the terimamaenna RPE.
Referring to

Figure 5, we will label V the victim TS, W the "wanted" G®8d | the interfering CS.



ECC REPORT 33
Page 20

cS (W)

Interf. Area (I1A)
Antenna: TS 2

Interf. Area (I1A)

Antenna: TS 3

Figure 5: CS to TS interfering scenario

The area where the threshold degradation exceedsdB objective will be defined by:
X3 -FSPlg.v) + Gantrsv)- Aotsgw) 2 -144 + NF - 6

This formula is commonly used for rural scenariosidering the un-correlation of deep fading evémtthe different
paths. The same formula is still appropriate atsarban scenario. The Okumura model confirmedtti@tminimum”
attenuation (which is the one that gives the maxrminterference we are looking for), at this relatyvshort distance,
is likely to be still dominated by the free spaedue.

Astsg-w) IS the additional attenuation given by the TSimcantenna RPE at an angle equal to the differemegimuth
between the victim-to-wanted-CS and the victimsiteiferer-CS path (assuming that the victim antesraigned at
boresight with the wanted CS).

Using the TS 2 and TS 3 antenna classes (represeytypical ITU-R F.1336 antenna RPE derived v@thl6 and 20
dB, still maintaining fixed boresight gain of 16 JJBhe "forbidden" interference area IA can be d=ti and are
represented in Figure 6.



ECC REPORT 33
Page 21

0,3
0,2
0,1 S p—
H_'_,_—"'--'_’_ —'—’ﬁ;\.\\
P ’_'_,_,_.—'—'—'—'_'_"_"_ \‘
km 0 L& Y \\
R 4
e - . ——— o e
-0,1 bt E -
-0,2
-0,3
0 0,1 0,2 0,3 0,4 0,5
km
— — —-X3=-64 dBW/MHz - TS 2 antenna class — — — - X3=-73 dBW/MHz -TS 2 antenna class

X3=-64 dBW/MHz - TS 3 antenna class X3=-73 dBW/MHz - TS 3 antenna class

Figure 6: Interference Areas (IA) for victim TS asfunction of out-of-block EIRP density X3
and ITU-R TS antenna RPE

Figure 6 is representative of the worst case Akenced when the two W and | CSs are boresighhedi and at their
minimum distance (derived in section 2.1.3.2 CE®scenario).

ISOP is calculated following the approach in ECQ®&€99, as ISOP = (1-(1P")*P,*P;
where:

e P1 is the probability that one TS falls within timerference area where the margin degradationeeixee
predefined value (here assumed 1 dB) evaluated as3A?A secior

e N is the total number of terminals deployed in a@ec

e P, is the probability that the attenuation from wahieX to victim RX and from interfering TX to victifRX
are uncorrelated. In a propagation environment dataed by multipath we assumeg=R. This is valid for
“rural” scenario where the cell size is limited wridy LoS propagation following Rayleigh statistiaad
described in ITU-R Recommendation P.530. For uriar-NLoS scenario this is not generally true; haawve
due to its shortness, one of the two paths (therfetence one) is still here considered LoS foualbyt
affecting the victim TS region. In addition the asgtion B = 1 is conservative.

» P is the probability that operators use adjacerqueacy blocks and equal coverage on the same lirea.
depends on the number of available blocks, the eumboperators, the relative area coverage anduheer
of sectors per cell. Assuming 2 or 3 blocks (onequerator) and 4 sectors per cell, P3=1/6 for rajors,
P3=~1/2 for 3 operators.

Assuming N = 64 or N = 32 (considered representative of relatively wided systems adopted in this frequency
bands). An average;R 1/4, a few values of ISOP have been calculateeikamples in Table 4a) and Table 4b) with
Gcs=16dBi, Gs = 16 dBi and TS2 and TS3 antenna typical RPE @usipical ITU-R F.1336 RPE derived with gain of

16 and 20 dBi, respectively).
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Scenario | Xs TS dys min | Asector 1A P1 ISOP % | ISOP %
(dBW/MHZ) | Antenna | (M) (km?) (km?) N:=64 | Ny=32
Rural -64 TS2 350 274.65 0.044 0.0162 0.258 0.129
Rural -64 TS3 350 274.65 0.02924 0.01065 0.1698 08%.
Rural -73 TS2 100 274.65 0.006 0.0022 0.0352 0.01f76
Rural -73 TS3 100 274.65 0.00397 0.00145 0.0231 1580
Urban -64 TS2 350 14.52 0.0445  0.306 4.455 2.337
Urban -64 TS3 350 14.52 0.02924 0.2013 3.0254 5561
Urban -73 TS2 100 14.52 0.00605 0.0417 0.658 0.331
Urban -73 TS3 100 14.52 0.00397 0.0273 0.433) @217
Table 4a): ISOP % as function of out-of block EIRP ensity in some rural and urban scenarios
—System type A (4 states)
Scenario | Xs TS dys min | Asector 1A P1 ISOP % | ISOP %
(dBW/MHZ) | Antenna | [M] (km?) (km?) N:=64 | N;=32
Rural -64 TS2 350 141.03 0.0445 0.0315 0.499 0.251
Rural -64 TS3 350 141.03 0.02924 0.02073 0.3296 165R
Rural -73 TS2 100 141.03 0.00605 0.00429 0.0686 3430
Rural -73 TS3 100 141.03 0.00397 0.00282 0.045  2B02
Urban -64 TS2 350 5.73 0.0445 0.77685 9.82 5.52
Urban -64 TS3 350 5.73 0.02924 0.5107 6.985 3.778
Urban -73 TS2 100 5.73 0.00605 0.1057 1.636 0.83p
Urban -73 TS3 100 5.73 0.00397 0.06935 1.0857 @548

Table 4b): ISOP % as function of out-of block EIRP ansity in some rural and urban scenarios
—System type B (16 states)

The above data are obtained for the worst case ahtiM CS placement (boresight aligned and in slosesition);
however the ISOP drops rapidly as the distanceeasas. Figure 7 shows two examples taken from thoBable 4.
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Figure 7: ISOP as function of W and | CS distance

From the above it appears that:

e The use of Class 3 TS antenna reduce the ISOP %% t@ 35% in comparison to Class 2 one.

e In rural scenario an ISOP < 1% is obtained withl#es demanding NFD (orzXlimit. Therefore the more
critical parameter might still be the CS to CS iifaeence.

e In urban scenarios ISOP close to 1% are obtaingdvath the more demanding NFD (orXimit. However
it should be noted that, as mentioned above, 8@ evaluation has been conservatively done with Bnd
worst case W and | CS positioning. In addition dged not take into consideration any excess attemuat
(derived from statistical models in Annex 1) evextiyy experienced in the interference path. Thestofa
would concur in reducing the actual urban ISOPItesn Table 4a) and Table 4b).

2.1.34 TS to CS interference
This evaluation would lead to setting the requixdeD (or the X value of the block-edge mask) for TS.

However, the evaluation might be based only oratissical IPF, common to the evaluation made insthetion devoted
to the IPF and guard-band methodology (see Annex@)its details are there reported.

From the detailed evaluation made in Annex 2, #muired NFD or “out-of-block” EIRP density for salily low
(<1%) probability of TS interfering a victim CS, snde summarised, for the worst cases presentedabie 5
depending on the assumed TS antenna ITU-R RPE:

TS antennas class Required “inter-block” TS NFDefienced | Required TS “%” value
to wanted EIRP density + 8 dBW/MHz in | (out-of-block EIRP density)
the more severe urban scenario)

TS 2 ~45 dB - 37 dBW/MHz
TS 3 ~43 dB - 35 dBW/MHz

Table 5: NFD or out-of-block EIRP density requirement
for ~ 1% of TS to CS interference probability in urban scenarios
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2.1.4 Block-edge Mask coexistence methodology

When it is considered appropriate a complete “tetdgy independent/uncoordinated use of the bamdsfdllowing
BEM methodology is easily derived from the aboveagal evaluation.

2.1.4.1 Initial considerations

The proposed block-edge mask shape is shown inrd=Bye.g. with similarity to the agreed mask foe 40 GHz
band).

With respect to 40 GHz case, there is no decayimtign of EIRP density near the edge. This is duthé far narrower
blocks envisaged that, for efficient use in thesger bands, might require tight roll-off and filteg for going as close
as possible to the edge (see an example in Annex 3)

A £iRp (@BWIMHZ)

X1

X2 =X3 + 13 dB
X3 —

: >
0 35 Delta (MHz) from block edge

Figure 8: Block-edge mask reference values

It may be possible to tentatively set the refergmmats, as in Figure 8, considering that systemtbeé 3.5 GHz will be
typically narrower than those used in the 40 GHzdba

The drop-down attenuation near the edge has beariaimed to the same amount as for the 40 GHz iteseder to
ease TX filtering. While the size (3.5 MHz) has beghosen taking into account the typically smalgstems
bandwidths. These values are not explored in tineulations carried in this report, but come from gbical
considerations similar to those made in the 40 GIY¥S ECC Recommendation 01-04 (i.e. this 3.5 MHZ adt as
“soft” guard band, discouraging its use by narraamdb systems for the expected higher interference).

X3 value for CSs is function of the acceptable C&®and CS to TS minimum co-ordination distancevalue for
TSs should be derived from statistical interferepiagection factor (IPF) and NFD in TS to CS inéeeince scenarios.
2.1.4.2 Conclusions and tentative BEM parameters

From the above considerations some tentative valoes BEM could be summarised in Table 6 as piiekmy
proposed reference points for future evaluation.
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Station type EIRP (dBW/MHz) (Note 3)
X1 (Note 3) X2 X3
Cs 13 X3 +13 —-64 or-73 (NOTE 1)
TS 23 X3 +13 -35
or
- 37 (NOTE 2)

NOTE 1: the- 64 dBW/MHz will result in a CS to CS minimum distz, for 1 dB maximum

degradation of thresholds, of ~350 m, while thé3 dBW/MHz allows closer distance dow
to ~ 100 m.

NOTE 2: the-35 dBW/MHz should be used for TS using ETSI EN 883 class 3 or higher
antennas: the37 dBW/MHz figure should be used for TS using classmitennas

Table 6: preliminary block-mask shape

The in-band EIRP upper limit could be preliminagt §om the proposed reference systems data (dele Tawhich
are already at or near to the maximum power. Beitetlis some allowance for "higher gain" and/or "$raatennas”
deployment (e.g. 5 dB more on CS and 15 dB mord &rthe latter with e.g. a 2 m parabolic antemmarder to cope
with special cases).

2.1.4.3 Typical ETSI mask positioning and improvesien practical equipment

Using a block-edge mask regulatory concept implied operators should meet the requirements havagglom on
three elements only:

1. The EIRP level

2. The minimum frequency separation from edge of ontst channels

3. The transmit spectrum mask attenuation enhancement.

The first parameter is intended for maximising acage, while the other two are strictly relatedhe actual equipment
implementation. Manufacturers might improve thensraitter spectrum mask (and then the possibilitgaihg closer
to the block edge) by actually offering guarantesksks that, at least for the CSs, are tighter tharminimum ETSI
requirement.

Managing these three elements, equipment manuéacimd an operator can define systems parametarbetter fit
the network requirements addressed (e.g. for auredr urban applications).

Annex 3 shows examples of filtered output masketam currently available filter technology. Tha@se@mples also
illustrate the matching of concept of absolute EldRIPsity mask (BEM) defined in this report and elative power
density mask currently reported in ETSI ENSs.

3 "ADJACENT AREA - SAME FREQUENCY BLOCK” INTERFERENCE SCENARIO

3.1 Power Flux Density Limits for adjacent FWS service eeas

This document focuses on initial inter-operatorocdination guidelines that would support assignmeiot FWA

operators in adjacent sub-bands and adjacent gaugrareas. These guidelines consist of servicademy PFD limits
to assist in co-existence between neighbouringicerareas and guard bands to assist with co-existéetween
adjacent frequency blocks in the same area. The IRRIs are linked with a co-ordination distancehieh is the

distance from the service area boundary within Wwhiansmitter stations should be co-ordinated aifacent area
operators.

The methodology used in this report follows the sa@pproach as for the 40 GHz band, which was lmagbd relevant
Annex 4 of draft ERC Recommendation (01)04.
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The specific propagation behaviour in 3.5 GHz baas taken into account; in particular the spherdiéfraction
attenuation has been introduced as function o&tiienna height. Due to the relatively large radiufirst Fresnel zone
(=50 m) and the typical horizontal pointing of FWAt@nnas, the spherical diffraction attenuation pldly significant
role in defining the respective area and the PR®I Ifor triggering co-ordination.

The findings of this section may be as follows:
FWA Central Stations (CS) transmitters should b@bnated when th®FD generated at the network’s service area
boundary exceeds the value of PFD [dBW/MH%/sihown in Figure 11

The co-ordination distance and PFD at the boundapngly depend on the antenna (interfering TX dgictim RX)
heights.

The values derived from Figure 11 can be used terahne co-ordination distances. For typical valoésEIRP
expected in the 3.5 GHz band, co-ordination distarare evaluated &0 to 80 km for P-MP CS (see Figure 10).

Terminal Stations’ (TS) EIRP being similar to tleitCS there is no practical difference apart fréwa typically lower
height of their antenna.

Evaluated EIRP = 20 dBW/MHz and antenna height®oZD m for CS and 10 to 40 for TS.

The range of distance and relevant PFD may be esboc fixed in case administrations may wish toitliapper-
bounds for both EIRP and antenna heights abovegtbend or to define down-tilt angles in case thaight is
exceeded.

This section reviews the methodology behind thégerds and proposes the principle of boundary FRiitd as an
appropriate means of controlling the interferenceirenment between operators assigned same fregusock(s) in
neighbouring geographical areas.

The proposed methodology might be also suitabl&&8 co-ordination.

3.1.1 Assumptions

In order to cater for the variety of technologi@sgible for FWA no assumptions were made regardiqdex method
or multiple access method. To generate the broamfeguidelines the assumption was merely that darfiering

transmitter is deployed in one service area anittnvreceiver is operating on the same frequebey,located in an
adjacent service area.

In Table 7, equipment characteristics are repoftednterference analysis and for a consequenttiet technology
independent regulatory framework. Those valuesateegarded as “typical” for most current systerailable on the
market, but cater for due allowance for some speeises and possible further technology developsnent
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Nominal channel bandwidth: 7 MHZ
Central station EIRP: 20 dBW/MHZ
Central station antenna gain: 18 dBi°
Central station antenna radiation pattern (90°): EN 302 085 class C2
Central station antenna height 20 to 56'm
Terminal station EIRR: 20 dBW / MHz*
Terminal station antenna gain 18 dBi
Terminal station antenna 3dB beam width ~+10°
Terminal station antenna radiation pattern: EN 302 085 class TS2
Terminal station antenna height 10 to 48°m
Typical Central Station and Terminal station reeeiv -84 dBm (4QAM)
threshold (16 BER) 76 dBm (160AM)
Nominal ATPC regulated up-link receiver level 6 dBove 10 BER threshold
Receiver noise figure 8dB™
Interference limit (KTBF — 10 dBY -146 dBW / MHz

Table 7: Summary of system characteristics assuméddr defining the proposed regulatory framework

In addition the following propagation charactedsthave been assumed:

e Line of sight path unless otherwise stated.

e No atmospheric attenuation at 3.5 GHz.

«  Spherical diffraction attenuation*{Fresnel zone partially obstructed due to limitateana height) calculated
following ITU-R Rec. P.562.

* ATPC effect at 3.5 GHz should also be taken intmoaat; however, it is assumed that ATPC, in thesest
bands, will be operated by multipath and not by,rtierefore correlation between interfering aradim paths
attenuation is negligible.

8 This channel spacing is considered the most reptasive for being used in the calculation. ltamsidered that the larger channel
systems would determine the coexistence rules. fiif@less lover spacing channels (e.g. from 1.5 Miplg also widely popular,
should more easily fit in that possible framework.

° This value includes allowance for feeder lossesfth indoor applications. The assumed EIRP igfnted to make room for the
highest values allowed by present technology, ursguhrticular applications (e.g. very large coverag remote areas or when non
LoS area should be covered at best), neverthettssrk considerations would generally lead to lo&EHRP. In this case it is also
intended that the latter systems would more easdgt any regulatory limit.

19 Even if antenna gain might be slightly lower ipital applications, antenna technology is in fastltion; therefore 18 dB has
been used for taking into account a not infrequeorst case, while 16 dB has been assumed as ty@ked in previous section of
this report dealing with “same area — adjacentiloc

1 Antenna height would impact the cell coverage &lsb the pfd at area boundaries. It is currenttimador limiting the latter,
when high antenna location is used, to down-tétahtenna itself for remaining in the boundarylpfits set by the Administration.

2 This is the worst case, assuming symmetrical nig'down-link capacity.

13 In principle there should be no limitation to T&enna height, it being dependent on the custoowatibn. However, the same
consideration made for CS antenna regarding thieehigalue still applies. For the lower limit, weosiid consider that second
generation FWA systems might employ techniques kwkitable them to operate without a clear LoS peik. desire for low cost,
simple (self) installs has resulted in system penénce being improved to allow the TS to be deployéhin buildings. Hence, TS
heights may be less than 7 meters, and are raighgihthan 2 meters above the subscribers’ built&ight.

14 Typical front ends noise figure in this band aveér (e.g. ~5 dB). The 8 dB value included allovearior feeder losses and
possible narrow-band filters for enhanced seldgtiéquired by dense environment as assumed imetpst.

15 For the “adjacent area- same frequency block” agera more stringent requirement is used (i.eguUfemcy reuse by another
operator should be more protected than when opsrase adjacent blocks of frequency).
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3.1.2 Methodology

The PFD threshold has been determined assuminggie sinterferer and unobstructed LOS, directly radig path
between interferer and victim essentially a “minimaoupling loss” approach. The PFD limit is theediso derive an
appropriate maximum co-ordination distance.

The threshold can then be tested using Monte Cadtistical analysis to check its validity in a ibgd multiple
interferer environment.

3.1.3 Central Station to Central Station

3.1.3.1  Worst case single interferer scenario: Gz calculations
Assuming a 18 dBi victim antenna gain, the minimseparation between the two CSs,{Rvs. the interfering station
EIRR,, can be derived from the link budget equation, i.e
Pax = EIRRy — FSPL — Apn + Grx
where Prx is the interference power at the receiver input
FSPL is the free space path loss =20 [oB{#4/))
Asphis the spherical diffraction attenuation dependinghe heightsh@ andhb) of the two
CS antennas relative to the ground. This has balenlated following ITU-R Rec. P.562 and
approximated as:
Agpn=0dB D < 3 (km)
Agpn= 1.3 (D-Dy) db D= D, (km)
Dy is the maximum distance where the total calculatezhuation equals the free space attenuation
Grx is the receiver antenna gain in the direction efittierferer
Prx Max (dBW/MHz) = - 146 = EIRR — 92.5 —20log(3.5) —20log(D) —\+ 18
Figure 9 shows the received interference powerfasion of the separation distance from the fetémng transmitter
for EIRR,= 20dBW/MHz and some different cases of antennghtei(ranging from 20m to 50 m). The curves for

different EIRP values can be obtained by simplé& shithe same amount.

In Figure 9 flat terrain has been assumed andoitvsithat in case of different interferer/interfeatenna height, the
mean value of the two can be taken into accougt f@=20m and hb=40m correspond to the case hafhi=3

Flat terrain is assumed to be close to the worst;aais not likely that operator boundaries lieng a relatively narrow
valley and, even in that case, antennas would bmifgl-grazing” aligned.
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Received interference power vs. separation distance
RF=3.5GHz, EIRP=20dBW/MHz
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(1) PrecMAX proposed for CSs and TSs at nominal operatiiRFE(6 dB above threshold)

(2) PrecMAX proposed for TSs (with ATPC enabled) at maximBiRP

(3) Each curve is valid also for any mixed anteheights with the same sum value (e.g. 30-30 islval
also for 20-40, 20-30 is valid for 25-25 and so on)

Figure 9: Received interference power vs. separatiodistance for the CS to CS interference scenario
(3.5 GHz, line of sight)

In Figure 9 two limits are shown. The first (-14BW/MHz) is valid for little or no degradation of ghvictim CS
receiver.

The second (-136 dBW/MHZz) is proposed for TSs atrttaximum EIRP (during the small percentage of tiwhen
ATPC is required to operate to counteract multiggtbnuation) as discussed later.

The minimum separation, required to meet the —1BM/d MHz interference criterion defined above, beén directly
aligned CSs under clear LOS air conditions is shawhigure 10 as a function of EIRP, with the antes height as
parameter.

Within practical antenna heights range (20 to 5@hm)minimum separation distance ranges from H0tkhm.
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Minimum separation between CSs vs EIRP
Parameter: antenna heights
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Figure 10: Minimum separation between CSs vs. EIRP
for the CS to CS interference scenario (3.5 GHz rle of sight)

If the required separation distance is apportioegdally between the two regions, this will requéech operator to
ensure any C8irectly alignedwith an adjacent operator’s service area bountalycated at least (f/2) km away
from the adjacent service area boundary.

The interference power produced by a G$/R2 km away is calculated again as:
F)rec(Dmin/Z) = ElRRx - FSPL(Dnin/Z) 'Asph (Dmin/2) + Gl'ec

The PFD at this distance can be determined usmfptimula:
PFD = Rec- Ae,

where:
Ac = Gec+ 10 logQ¥4m) is the receiving antenna effective aperture
Ac=-143dBm  evaluated at 3.5 GHz with,G=18 dB
The PFD at /2 is shown in Figure 11 as a function of E}JRBr different antenna heights.

Therefore the PFD at the service area boundaryldmmi exceed the values derived from the abo\aiogiships, and
summarised in Figure 11.

Data in Figure 11 are obtained withfD;/2) evaluated assuming the potential receive aatéright at [3;,/2 to be
the same than that at,[ (not taking into account any earth surface curyking
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Power Flux Density @ D . /2
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Figure 11: PFD @) at D;»/2 (half the minimum distance
derived from Figure 10 between CSs vs. EIRP

3.1.3.2 Conclusions and possible self-regulatiothoe for CSs co-ordination distance

Unlike what commonly happens in HDFS frequency Isamdhere line of sight applications give enougladace from
1% Fresnel zone for not considering spherical ditftat attenuation, the above discussion has shoat ih the 3.5
GHz band, the co-ordination distance, besides EIRRpends on antenna heights of both interferimigvéstim CS.

In such a way an operator, according to its owniaatieployed maximum EIRPand antenna height, and assuming
victim receiver antenna height at the maximum feees(e.g. 50 m), should:

#  evaluate the minimum co-ordination distancg,(Brom Figure 10)

#  verify that the PFD at |/2 (service boundary) does not exceed the limitsrgin Figure 11.

This does not mean that CSs cannot be locatedrdiose D,./2 to the boundary. However, the PFD at the boundar
should be no greater than that produced via ansinatied path by a directly aligned transmitteriatidg the same
EIRP. With an antenna height at a distangg/P from the adjacent service area boundary, inro@eallow a similar
transmitter (with the same EIRP and with the tallegéenna mast) at the samg {2 from service boundary.

In this case administrations may wish to limit C®ansmitters in both EIRP and maximum antenna height
(automatically limiting the maximum co-ordinatiomsthnce) or to define down-tilt angles in cases iwheight is
exceeded.

At closer distances to the boundary, additionatqation in the form of reduced EIRP in the dirextaf the boundary
or shielding from terrain or other obstacles wil kequired. The extent of additional protectionuiegfd would be
subject of further studies.
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3.1.4 Terminal Station to Central Station

3.1.4.1 ATPC impact

The TS is assumed to have ATPC. Under normal condittach TS is assumed to have its EIRP levabsggliver a
signal to the CS 6 dB above the receiver threshold.

Fadings from clear-air multipath on interfering avidtim paths are assumed to be uncorrelated. Agtuslight

correlation may be expected for directly alignetkliof sight interference scenario but a very roagtimate of the
percentage of time, where both the useful and kerference path might be contemporarily fadedeginegligible
values (based on ITU-R P.530-8 paragraph 2.3.6).

3.1.4.2  Worst case single interferer scenario,3Hyz calculations

For the worst-case interference scenario, it isirassl that the interfering TS is directed towardSSalocated at the
network service area boundary, pointing into its\a@ervice area. The worst-case interference ankes the TS is at
the maximum distance from its CS.

This maximum cell size can be determined by d®rgig the downlink power budget, assuming aEGSP of
20 dBW / MHz.

This evaluation, assuming multipath environmentural (flat terrain) scenario, may be found in firevious section
“Same area — Adjacent Block scenario” of this rémord is summarised, with the fade margin (FM) abl€ 8 as
function of required availability.

Rural Scenario
Availability
System Type 99.99% 99.999%
Rmax (km) FMo (dB) Rmax (km) FMo (dB)
A 18.7 km 17.3 12.4 km 20.9
B 13.4 km 12.2 8.9 km 15.7

Table 8: Typical cell size in rural scenarios

Therefore, the worst-case interference scenariareaghen the interfering TS is at a distangg ®Dp,i/2 + Ryax from
the directly aligned victim CS, whereg,|Ris derived from Figure 10 and,B can be taken from Table 8.

With the assumption made of fading uncorrelatiamg tequirements need to be considered:

a) Interfering TS operating at the "normal" EIRPIB®eATPC (unfaded percentage of time ~99.X %)
EIRPatpc = EIRPyax - FMg + FMarpc
FMy is the fade margin corresponding to maximum trattsthpower (from Table 8). In this case (most of
the time) the received interference power, intouisim CS, should not exceed the required limitBk -
10dB) for not impairing the victim performance andilability.

b) Interfering TS operating at maximum EIRP (fagedcentage of time ~ (100-99.X) %)
Due to uncorrelation, the victim CS would receiwemal level, depending on the availability objeetand
the ATPC range, from the useful link (for a pereget of time usually less than 1%) In this caseghéni
interference level can be tolerated without impaints.
Assuming that also victim system will work at 6 dBove threshold, we may tolerate up to 3 dB ofeois
floor degradation (i.e. up to KTBF=-136 dBW/MHz).
Assuming the TS delivering the assumed maximum EREO dBW / MHz, the received signal level at the
victim CS at this distance is derived from Figuréd the rural scenario.

3.1.4.3 Examples:
Example 1
Type B interfering system, height of interfering S 10 m, height of victim CS.h= 30 m, availability 99.99%.
Rmax= 13.4 km FM=12.2dB @},= 68 km (for CS to CS interference assuming hc m3én both sides)
Dint= 13.4 + 68/2 = 47.4 km
EIRPytpc= 20 — 12.2 + 6 = 13.8 dBW/MHz
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From Figure 9 (at [} and scaled to the actual EIRP level) it is possiblderive:
For case a) an interfering power | =~ -132 — (E)RPatpc) = - 138.2 dBW/MHz
For case b) an interfering power | =~ -132 dBW/MHz.

Both these levels are higher than requirement.

In case a) in order to receive an interfering powfei46 dBW/MHz, the CS of the interfering systshould be placed
at a distance Dx from the border, so that:

D(a) + Ryax*+ Dmin/2 =~ 54 km (from Figure 10, at EIRP = 13.8 dBW/k)H

D(a)=54-13.4-34 = 6.6 km

for case b), in order to receive an interfering powf -136 dBW/MHz (=kTBF), the CS of the interfegisystem
should be placed at a distance Dy from the bostethat:

D(b) + Rpax * Dmin/2 =~ 52 km (from Figure 9 with.RMax set to —136 dBW/MHZz)

D(b) =52 - 13.4-34 = 4.6 km

Therefore the minimum distance where a CS (suppagtifar system type B TSs with height lower thanrmtand
victim CS height lower than 30 m) could be placadi.6 km.

Example 2
Type B interfering system, height of interfering S 20 m, height of victim CS.k= 40 m, availability 99.99%.

Rmax= 13.4 km FM=12.2dB @,= 75 km (for CS to CS interference assuming hc :én both sides)
Dint= 13.4 + 75/2 = 50.9 km
EIRPsrpc= 20 — 12.2 + 6 = 13.8 dBW/MHz
From Figure 9 (at [} and scaled to the actual EIRP level) we wouldweri
For case a) an interfering power | =~ -121 — (FORPtpc) = - 127.2 dBW/MHz
For case b) an interfering power | =~ -121 dBW/MHz.
Also in this example, both these levels are highan requirement.
In case a) in order to receive an interfering poefel46 dBW/MHz, the CS of the interfering systehould be placed
at a distance Dx from the border, so that:
D(a) + Ryax* Dmin/2 =~ 64 km (from Figure 10, at EIRP = 13.8 dBW/k)H
D(a) =64 —13.4-37.5=14.8 km
for case b), in order to receive an interfering powf -136 dBW/MHz (=kTBF), the CS of the interfegisystem
should be placed at a distance Dy from the bostethat:
D(b) + Rpax + Dmin/2 =~ 62 km (from Figure 9 with.RMax set to —136 dBW/MHz)
D(b) =62 -13.4-37.5=11.1 km.

Therefore the minimum distance where a CS (suppagtisystem type B TSs with height lower than 20 nd asictim
CS height lower than 40 m) could be placed is 1Kn8.

Example 3
Type A interfering system, height of interfering mS= 20 m, height of victim CS.k= 40 m, availability 99.99%.

Rmax= 18.7 km FM=17.3dB @,= 75 km (for CS to CS interference assuming hc :én both sides)
Dix = 18.7 + 37.5 = 56.2 km
EIRPyrpe= 20 — 17.3 + 6 = 8.7 dBW/MHz.
From Figure 9 (at [} and scaled to the actual EIRP level) derive:

For case a) an interfering power | =~ -129 — (E)RPatpc) = - 140.3 dBW/MHz
For case b) an interfering power | =~ -129 dBW/MHz
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Also in this example, both these levels are highan requirement.

In case a) in order to receive an interfering poefetl46 dBW/MHz, the CS of the interfering systehould be placed
at a distance Dx from the border, so that:

D(a) + Ryax+ Dyin/2 =~ 61 km (from Figure 10, at EIRP = 8.7 dBW/E)H
D(a)=61-18.7 - 37.5 = 4.8 km.

For case b), in order to receive an interfering @owf -136 dBW/MHz (=kTBF), the CS of the interfegi system
should be placed at a distance Dy from the bostethat:

D(b) + Rpax + Dmin/2 =~ 62 km (from Figure 9 with.RMax set to —136 dBW/MHz)
D(b) =62 -18.7 - 37.5 = 5.8 km.

Therefore the minimum distance where a CS (suppogtisystem type A TSs with height lower than 20 ndasictim
CS height lower than 40 m) could be placed is 58.k

3.1.44 TS to CS Conclusions

From the above examples, a CS, even if pointingydvean the border, could not be indifferently pldagearer than the
co-ordination distance evaluated in Figure 9 andufg 10. The terminals PFD will become determinand
engineering of the cell (reduced EIRP and sectanisepointing) should be used to ensure that alsoPFD (in the
direction of the boundary) does not exceed theesterived from Figure 11.

Figure 12 shows an example of such methodologydbaserevious examples 2 and 3.
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Figure 12: Example of cell sector engineering at sace boundary
(assuming k = 40 m on both service areas; for /2 see Figure 10)
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3.1.5 Terminal Station to Terminal Station

This kind of interference, unlike the cases whei@Xais involved, would only impair the operationafe terminal;
therefore a worst case approach is consideredoastiiogent. Due to the random nature of this lohihterference, a
statistical Monte Carlo approach seems more adegapossible scenario could be two CSs locatdubtt sides of
the boundary, each pointing into its own servieaaEach TS will have its EIRP level set to deli@esignal to the CS
6 dB above the receiver threshold, except onegdifft in each trial) which would have maximum EIRPsimulate
the occurrence of a fading event.

However this effect, at least for PMP architectunéth directive TS antennas, is not generally coeed a limiting
factor for coexistence (when compared to the dtiterference cases). This evaluation may requirtdén work in case
of mixed PMP and MESH architectures.

3.2 Conclusions on adjacent areas boundary co-ordinatio

It is therefore recommended that co-ordination leetwoperators using same frequency block(s) iB#H&Hz band in
adjacent geographic areas should take place fotrangmitter (CS and TS assumed to supply verylair&lRP) that
produces a PFD derived from Figure 11 or greatehatservice area boundary. The distance from ¢ngice area
boundary that will be subject to co-ordinationaasinction of transmitter EIRP, is indicated in (g 12.

The proposed PFD guidelines can be tested in MGaro simulations to assess their validity in npidiinterferer
scenarios.

4  CONCLUSIONS OF THE REPORT

This Report has considered a number of facts #alinbnsiderations for deriving the coexistenaelgt
1. Presently ECC Recommendations 14-03 and 12-0&ébands 3.6 GHz and 3.8 GHz do not give
harmonised and detailed suggestion to administrdtipimplementing FWA (such as those produced for
26, 28 and 40 GHz). Those ECC Recommendations offfgrchannel arrangements.

2. The band is limited and wasted guard-bands migastarally reduce the number of licensed operators,
limiting the potential competition for new services

3. Legacy systems (P-P and already licensed FWA) @gept in these bands. “Block assignment” methods
of different sizes (for different applications) ayenerally used for licensing FWA.

4. Sharing issues with FSS, radiolocation (in adjabamid), ENG/OB exist and should be taken into actou

5. At least for CSs, ETSI ENs in these bands are neggmtly designed for a technology neutral deplayme
(this is done only in the 40 GHz MWS EN 301 99®&r#fore do not contain system controlling paranseter
in terms of EIRP, which would be useful for the ided “technology neutral” and “uncoordinated”
deployment

6. The suggested guard-bands/mitigation(s) would demensystem bandwidth/characteristics. Presently, i
this band, it is not possible to identify a “typicaystem bandwidth on which base the definitioraafuard-
band. Symmetric/asymmetric, narrow/wide/broad bsewices’, TDD/FDD, P-MP/Mesh architectures are
already available on the market, each one witlbwia benefits and drawbacks, fitting to specificreegts
of the whole FWA market. It should be noted th&wepe initiatives call for faster Internet apptioas
(i.e. requiring relatively wide-band FWA) to be #dahle on the whole European territory.

7. Typical block size ~ 7 to 14 MHz (e.g. from a blagkchannels based on 3.5 MHz raster) or ~10 tMiHz
(e.g. when a basic 0.5 MHz raster is used) is densd practical for new wide/broad band servicesadel.
Nevertheless the conclusions should be valid fatewblock sizes (e.g. up to ~ 28/30 MHz) depending
the band availability in each country.

8. Also for “conventional” symmetric FDD the centradg between go and return sub-bands do not exist in
ECC Recommendations 14-03 and 12-08; thereforatiitu with TX/RX happening on adjacent channels
exist (unless specifically addressed by single atnations in licensing rules).

9. ltis also shown that, for PMP TSs, the antenna RRks a fundamental role in the coexistence; theem
directive is the antenna of TSs, the less demanaight be their NFD (or the EIRP density BEM) ragdi
(offering a flexible trade-off to the market).

16 Narrow band services are considered here askbifd, wide-band from 64 to 1.5 Mbit/s and broadth above 1.5 Mbit/s
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10. MP-MP (MESH) architectures have not been considarekis Report. In particular it is recognisedtitar
MESH architectures, a number of assumptions (& ghe omni-directional/directional antenna use)dntee
be defined in order to devise the typical intra+apar, mixed MP-MP/PMP interference scenarios faroh
simulations would habe to be carried.

Based on the above inputs, this Report recommendeiference Protection Factor/ isolation valuesueimg
acceptable coexistence levels between systems.

It has been shown that the required IPF levelsteamchieved, depending on situations, by a conibimaif basic
equipment NFD and appropriate additional isolafamtor (e.g. suitable guard bands and/or mitiggsiptrechniques).

In the case of a block assignment and where a dusard approach is not retained, these IPF levelbeansured with
additional EIRP BEM. This is deemed convenient ‘technology independent” deployment and eventutdbsible
from a cost-effective equipment point-of-view. Esjp#ly when considering that the additional EIRFh&taint (with
respect to ETSI EN) might burden only CS design.

In addition, basic rules has been set for the ciration distance and PFD boundary levels betwegemnadors re-using
the same block in adjacent geographical areasidrfield, the importance of limiting CS antennagié (or down-tilt
angle) as possible licensing parameter is highdigtin order of having sensible co-ordination disean(i.e. limited by
spherical diffraction attenuation).
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ANNEX 1: URBAN AREA PROPAGATION MODELS

Al.1  The Okumura-Hata model used in this Report

Al.1.1 Tentative extrapolation of the Okumura-Hapaopagation model for & up to 3.5 GHz

Important remark on terrain classification:

The original Okumura experimental data are saidhieyauthors to refer to an "urban area", with #her subdivision
into "large city" and "medium city" for what conoerthe terminal antenna height gain G

Okumura also gives diagrams of correction factors'suburban” and "open" areas.

It should be noted that this classification wasebasn the characteristics of the Tokyo area.

It is considered that the "medium city" model isttée suited to describe the typical European sudnurbreas
Moreover, the correction factor for "open areassagl to give rather optimistic results (see [2A] §31).

For the above reasons, the Report was limitededdhban" models (large and medium cities) and migakexamples
to “medium cities” only.

Further extrapolations can be of course done irsémee way for other environments.

The empirical Hata propagation model, based ol fiebasurements reported by Okumura [1], is a vetdidished
one, widely used at UHF bands.

An extension of the model toward higher frequendége$ound in COST-231 report, however this moddéhaugh
probably useable up to 3 GHz, addresses typicallesbenarios, with very small peripheral antenealhts.

For a point-to-multipoint 3.5 GHz scenario a sligtdifferent approach has been sought, startinghfomrves derived
from Okumura's measurements, as published in [1].

According to Okumura, the median path attenuasagiven by:
As=Ars + Apm - G - G

where:

Ass lis the free space attenuation, (FSPL in this dwmnt

Apm is the "basic median path loss" (Figure 13) fowWols Okumura provides extensive experimental dpttoB
GHz only, obtained with a base station antenna height200m and a peripheral station height I3m,

G, is the "central (base) station height gain factéitjure 15) for different fvalues,
and
G is the "terminal (peripheral) station height g&iator" (Figure 14) for different;lvalues.
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Figure 13: Okumura experimental data for A, vs. frequency
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Figure 14: Okumura experimental data for G vs. h
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Central Station Height Gain Factor
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Figure 15: Okumura experimental data for G. vs. h

In this Report’s extrapolation exercise, the cureks,(RF,D) have been fitted in the least square seasgden 700
and 3000 MHz in frequency.

The curves of h,,D) have been fitted from 1 to 10 km in distancg,dentral station antenna heights between 20 and
200 m.

The curves of Gh,RF) have been fitted from 700 to 2000 MHz in freqey, for terminal station antenna heights
between 5 and 10 m.

The calculated RMS error was less than 0.2 dBdicheéndividual fitting.

The resulting extrapolated expressions are givésnbe
Ais=92.4 + 20 log(D) + 20 log(RF)

Apn= 20.41 + 9.83 log(D) + 7.894 log(RF) + 9.56 [lo§()F
Ge= log(h/200) {13.958 + 5.8 [log(DJ}

G= [42.57+13.7 log(RF)] [log+0.585] (for medium city environment)
G;=0.795 h- 1.862 (for large city environment)

where RF is in GHz, D in km¢land hin m.

For comparison with Hata's original formula, theleit formula for the median attenuationsg®resulting from the
above extrapolation is given as (this time withiRMHz):

Aso = 147.376 + 29.83 log(D) - 13.958 log(h 29.466 log(RF) + 9.56 [log(RE)}

+[13.34 - 5.8 log(}] [log(D)]? - [1.47 + 13.7 log(RF)] [log¢h- 0.585)]

(10)
to be compared with the original Hata formula:
Asopata = 69.55 +[44.9 - 6.55 logffi log(D) - 13.82 log(h) + 26.16 log(RF) +
- [1.1 log(RF) -0.7] h+ [1.56 log(RF) -0.8] (11)

In both cases the termsitalic refer to the terminal antenna height gain for @diam city" environment.
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Al1.1.2 Confidence check on the proposed extrapolati

The value of A in (12) has been computed for 39083 different eéthe parameters of relevance (D, RE,H) with
the proposed formulas in the original ranges foictvithe Okumura approach was considered valid:

RF 1000 to 2000 MHz ch 20 to 100 m
D 1to 10 km h 5t0o 10 m
All the differences from the values of the Okumaouaves derived from (13) were calculated.

The resulting RMS error was 0.3164 dB (Figure Mhich was judged a fairly acceptable figure for tinedel
extrapolation effectiveness.

Error histogram - RMS = 0.3164 - # points = 39083
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Figure 16 : Confidence check on the proposed methotbgy (39083 cases)

A1.1.3 Practical application to the proposed sceioar
In this Report A is evaluated from the extrapolation of the Okunemirical model described in previous sections.

Regardingd, a discussion can be found in paragraph 9.5 off[3$ formula presented there may be accepted.

Clear-air multipath cannot in principle be disretgt, although very little is known about its ocemge in urban areas.
The usual model (ITU-R Recommendation 530) willised for lack of a better one.

In this case, the link budget may be written as:
SG + Gx + Grx = Aso + Asn+ FM (12)
where:
- SG, Gy and gy are the same as in formula 1 for the rural case.
- FM=10 log(R) -10 log(unea) +36 log(D) (similarly to formula 6 for the rurehse).
- Agis the mean path loss, and is a function of de#a@S and TS antenna heights and frequency.
- Agnis the "shadowing loss", random component withmradrp.d.f. about &and standard deviatian

According to the method described in section AAg,is given (for medium city environment) by:
Aso = 147.376 + 29.83 log(D) - 13.958 log(h 29.466 log(f) + 9.56 [log(ff}+
+[13.34 - 5.8 log(h] [log(D)]? - [1.47 + 13.7 log(f)] [log(h - 0.585)] (13)

whereD is the distance in kni, andh; the CS and TS antenna heights in meters amel frequency in GHz.
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The standard deviatiorn” of Ay, is given by:
0 = 0.65 [log(Nf -1.3 log(f) + A (14)

with fin MHz, A=5.2 dB (urban) or 6.6 dB (suburhas given in [1].

Due to the random nature of;A the maximum radius R may be found by evaluativegprobability that (8 + Asp)
exceeds (SG + fg + Ggx - FM) . This is a function of D, whose integralepvthe area of a circle with radius R gives
the average uncovered area in the cell.

The following diagram shows the results of caldole with the assumed equipment parameters andrenteeights
h.=30m and ¥10, 20, 30 m

f=3.50 GHz - Availability 99.999%

Uncovered area %

|
System Gain:
blue 106 dB

Figure 17: Example of Cell radius (D) versus areaaverage in urban scenario

From Figure 17 it may be seen that again the aatéeights play a fundamental role, Rmax for a sysigpe A would
range from 1.6 to 7.5 km and system type B fromtd.4.5 km, according to the TS antenna height.

It should be noted that this diagram applies tadran scenario, where buildings are assumed t@iead in height
from minimum to a maximum for the uncovered peragatarea.

In addition, the Okumura model assumes that terdsii(raobile) are spread randomly on the territoryheut any
attempt for looking for “line-of-sight” connectiom Fixed applications countermeasures (mastsafrgositioning) are
generally sought.

Therefore the following considerations, on the cedepercentage of TSs, are valid in a context af feonsumer”
terminals (i.e. bought and installed by the usdrengver he likes). This would be considered a weoyst case for
typical FWA systems.

It has to be further considered that in an actaahario the heights of the buildings will show adam distribution.
ITU-R Recommendation P.1410 suggests a Rayleigh,padth parametey
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The actual cell radius can be roughly estimatefdlémvs, from the above data:
- divide the range of building heights into 3 segraebelow 15m, 15 to 25m, above 25m
- evaluate the relative weight of each segment (d#grgron the parametey
- calculate the radius R, as the weighted sum of the values from Figureal the wanted coverage objective.

Results in Table 9 have been obtained for 95% emeer

System Gain (dB) Rmax (km)

y=16 (hwg=20m) y=12 (hwg=15m)
114 (System type A) 4.35 km 3.3 km
106 (System type B) 2.7 km 2 km

Table 9 : Cell radius for 95% TSs coverage at 99.998 availability Vs system gain and TS antenna mean lght
(Okumura-Hata model)

Al.2 The IEEE 802.16 model

Al.2.1 Channel Model Considerations and Constraints

In the IEEE 802.16 models, coverage and availghilighly depend on the channel models used andersé¢lected
terrain category. This is mainly characterized bhg tmean excess loss and additional factors (esg-nérmal
shadowing and Rice fading factor) contributingudtier refinemerit.

For excess path loss, the three categories ofridyae identified are:
Category A: hilly with moderate to heavy tree dengies.
Category B: intermediate path loss conditions.
Category C: mostly flat with light tree densities.

For these three categories, empirical equations haen developed for median excess path loss nefdeto a LOS
distance of 100 m. The equations identify the exqeth loss exponent and include correction teondg & and CS
antenna heights. A log-normal shadowing factoradse identified with s ranging from 8.2 to 10.6.dB

In conjunction with the three terrain categorieference [4] identifies six channel models, thesiedpdenoted as SUI-
1 through SUI-6.

Also identified for the channel models is a chagdsttion of Rician fading. Rician fading resulterh motion of the
reflective facets (diffuse reflections). Rician ifagl differs from Rayleigh in that a primary sigr@mponent is present.
Rician fading is characterised by Rice parametehis, being the ratio of the primary signal powethat of the diffuse
power. Figure 18 illustrates excess percentage.EK\Js dB. Note that K = 0 dB is approximately withl dB of
Rayleigh.

" The path loss can be seen as the summation of foesispace loss (FSL) and the excess loss

(Lex) due to the local blockage conditions or redwucof antenna gains: PL(dB) = FSL (dB) + Lex (dB)

The path loss can be modeled as follows: PL(dBP&RB) + 10 n log10 (d/d0) + S(dB) , where the exgr@m represents the decay of path loss and
depends on the operating frequency, antenna heggiitpropagation environments. The reference pagh AO at a distance dO from the transmitter
is typically found through field measurements. 3ih@dowing loss S denotes a zero mean Gaussianmandable (in decibels) with a standard
deviation (also in decibels).
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Figure 18 Signal Suppression Excess E vs. Rice K

Figure 19 illustrates the median value of Rice K distance based on the empirical equations destiiib [4]. The
plots are referenced to a TS antenna elevatiorDahland to TS antenna beam widths of 15 degreeSamtkgrees.
These beam widths respectively correspond to tbbseepresentative” and ETSI TS2 antennas. AR 2 - 2.7 km,
the mean values for Rice K are roughly 8 dB andB1The difference results from antenna beam witid ETSI TS2
antenna yielding lower values of Khese Rice K values correspond very closely to thr@secommended in [4] for
the SUI-1 and SUI-2 channel models that are respeaetly 12 dB and 9 dB The SUI values will subsequently be
employed for coexistence simulation analysis.

3d

Me=am Malu=s of Rice K wa Di=tance

Rice K — dE

18 m, 1% dec

18 m, 3% des

Distance - km

Figure 19: Mean Values of Rice K vs. Distance

The measured data for Rice K reported on in [4]ldeen described to have a significant variatioruabite mean value
with a log-normal sigma of 8 dB. Figure 20 illusés a computational estimate for the spread of k€niis is taken
into account. Rice K values were computed for 5@istance increments. Note that the distance ssadgyarithmic.
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Only mean values for K will be employed in the sdpsent simulations.

The measured data in [4] reported a transmissistamtie d variation in K a€l”, where y =-05. For the
simulations, this adjustment is taken into accdaneach interference and victim link distance.
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Figure 20: lllustrative Spread of Rice K vs. Distare for a Log-Normal Sigma of 8 dB

For the Monte Carlo simulations an estimate ofupdade or down-fade adjustment to signal leveéguired for each
interference or victim link. These are developedeaaon the random deviate acceptance/rejectionoth@tbscribed in
[5]. Here, we note that the diffuse componentshefRician signal envelope are Rayleigh distribubed,the envelope
is modified by the addition of a randomly phaseidnary signal component. The relative value of thenpry signal to
that of the diffuse Rayleigh distributed componisrget by the specified value for K.

Figure 21 illustrates the probability distribution functiqp.d.f.) for Rice K based on this procedure. Cdlje SUI-1
and SUI-2 values for Rice K of 12 dB and 9 dB ditesirated. K =0 dB is illustrated for referencegan, it may be
noted that it is very close to Rayleigh. K = 20 idRlso illustrated for reference. Here, it is apathat the likelihood
of a deep fade is very small.

For the simulations, setting K to 20 dB correspondsery closely to the unfaded case.

1@@]

RICIAN DISTRIEBUTION

an]
|

K = 28 dB

k= @ db K =19 4&

A Prokokility thot Anglitude < Akcisea

L 81 | I | | | | 1 |
25 —Z2m -1 1@ -5 H & i@

Signal Level Relotive to rms

Figure 21: Rice K p.d.f. vs. Signal Level as Devgled from Random Deviates



ECC REPORT 33
Annex 1, Page 45

Al1.2.2 Urban area availability/coverage at 3.5 GHz

For the three IEEE 802.16 model terrain categoeewpirical equations have been developed for meelkaess path
loss referenced to a LOS distance of 100 m. Thateqns identify the excess path loss exponent acldde correction
terms for TS and CS antenna heights. A log-normatlewing factorg is also identified withd ranging from 8.2 to
10.6 dB.

Based on the empirical equations, computed medi@ess loss is shown in Table 10a) through Table &8ca
function of the cell radius (Ry. The estimates are based on respective CS andnfieé®ina heights of 30 m and
10/15/20 m. Log-normal shadowing is excluded.

Table 11a) through Table 11f) further illustratensolink availability estimates based on link budgietr system types
A and B characteristics definedTiable 1 (developed for TS antenna heights = 10, 15 anch20

Based on a link budget analysis referenced agtiasissumed transmission parameters, it is corttlimde, at least for
system type B, acceptable system operation is lplessnly for terrain category C. For the other tworain categories,
excess median loss is such that cell edge recejmaldevels are less than the threshold requirésneaven ignoring
any fading. Thus, even with perfect multiple-inputmultiple-output (MIMO) diversity to combat fadindink
availability objectives could not be achieved.

In Appendix 1 to this Annex 1, further simulationssing Monte Carlo technique, derive statisticalcpatage of
Excluded Cell Area coverage with the required amlity.

Terrain Excess Path Loss Excess Loss Excess Loss Excess Loss Excess Loss
Category Exponent (dB) (dB) (dB) (dB)
Rma= 2 km Rima= 2.7 km Rima= 3.3 km Rma= 4.35 km
A 4,78 30.3 33.9 36.4 39.7
B 4.38 24.8 27.9 30 32.9
C 4.12 15 17.8 19.6 22.2
Table 10a: Path Median Excess Loss (MEL) (CS=30 n1;S=10 m)
Terrain Excess Path Loss Excess Loss Excess Loss Excess Loss Excess Loss
Category Exponent (dB) (dB) (dB) (dB)
Rimax= 2 kKm Rmax= 2.7 km Rmax= 3.3 km Rmax= 4.35 km
A 4.78 28.4 32 34.5 37.8
B 4.38 22.9 26 28 30.9
C 4.12 11.5 14.3 16.1 18.6
Table 10b: Path Median Excess Loss (MEL) (CS=30 nT;S=15 m)
Terrain Excess Path Loss Excess Loss Excess Loss Excess Loss Excess Loss
Category Exponent (dB) (dB) (dB) (dB)
Rmax= 2 km Rinax= 2.7 km Riax= 3.3 km Rmax= 4.35 km
A 4.78 27 30.7 33.1 36.4
B 4.38 21.6 24.6 26.7 29.6
C 4.12 9.0 11.7 13.6 16.1

The following Table 11a) through Table 11f) illleg® some link availability estimates based on tinkgets for system

Table 10c: Path Median Excess Loss (MEL) (CS=30 n1;S=20 m)

types A and B characteristics definediable 1 (developed for TS antenna heights = 10, 15 anah20
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Terrain Cell Mean Fade Link Availability (%)
Category Radius | Excess Loss| Margin K=5 dB K=8 dB K=10dB | K=12dB | K=15dB
(km) (dB) (dB)
A 2.0 30.3 6.3 98.0 99.6 9959
2.7 33.9 0.3
B 2.0 24.8 R 99.6 99.96 99.994 —
2.7 27.9 6.3 98.0 99.6 996
C 2.0 15 21.6 99.6 99.96 99.999
2.7 17.8 16.4 99.0 99.9 99.994
Table 11a: Link Availability for a Type A System with MEL and Rician Fading
TS Antenna Elevation = 10 m
Terrain Cell Mean Fade Link Availability (%)
Category Radius | Excess Loss| Margin K=5 dB K=8 dB K=10dB | K=12dB | K=15dB
(km) (dB) (dB)
A 2.0 28.4 8.2 99.4 99.94 9998
2.7 32 2.4 99.997
B 2.0 22.9 13.9 98.2 99.6 99.98 99.999 99.99p8
2.7 26 8.4 99.4 99.96 9999
C 2.0 11.5 25.2 99.88 99.99 99.994 99.9998  ----—- --
2.7 14.3 19.8 99.6 99.96 99.998 99.9998  -------
Table 11b: Link Availability for a Type A System with MEL and Rician Fading
TS Antenna Elevation = 15 m
Terrain Cell Mean Fade Link Availability (%)
Category Radius | Excess Loss| Margin K=5 dB K=8 dB K=10dB | K=12dB | K=15dB
(km) (dB) (dB)
A 2.0 27 9.8 | ----meeee- 98.8 99.82 99.99 99.9998
2.7 30.7 3.5 99.2
B 2.0 21.6 15.3 98.8 99.86 99.99 99.9998  -------1 -
2.7 24.6 9.6 | ---mmeeee- 98.8 99.8 99.98 99.9998
C 2.0 9 27.6 99.92 99.994 99.9998
2.7 11.7 22.4 99.6 99.98 99.999 99.9998  -------
Table 11c: Link Availability for a Type A System with MEL and Rician Fading
TS Antenna Elevation = 20 m
Terrain Cell Mean Fade Link Availability (%)
Category Radius | Excess Loss| Margin K=5 dB K=8 dB K=10dB | K=12dB | K=15 dB
(km) (dB) (dB)
A 2.0 30.3 -1.7
2.7 33.9 -7.7
B 2.0 24.8 3.9 99.6
2.7 27.9 -1.7
C 2.0 15 13.6 98.0 99.6 99.96 99.999 99.9998
2.7 17.8 8.4 99.4 99.96 9993

Table 11d: Link Availability for a Type B System with MEL and Rician Fading
TS Antenna Elevation = 10 m
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Terrain Cell Mean Fade Link Availability (%)
Category Radius | Excess Loss| Margin K=5 dB K=8 dB K=10dB | K=12dB | K=15dB
(km) (dB) (dB)
A 2.0 28.4 0.2
2.7 32 -5.6
B 2.0 22.9 5.6 092 99.986
2.7 26 -0.2
C 2.0 11.5 17 99.2 99.92 99.994 99.9998 -1 --
2.7 14.3 11.8 | e 99.4 99.94 99.999 99.9998
Table 11e: Link Availability for a Type B System with MEL and Rician Fading
TS Antenna Elevation = 15 m
Terrain Cell Mean Fade Link Availability (%)
Category Radius | Excess Loss| Margin K=5 dB K=8 dB K=10dB | K=12dB | K=15dB
(km) (dB) (dB)
A 2.0 27 1.8
2.7 30.7 -4.5
B 2.0 21.6 7.3 99.0 99.88 999
2.7 24.6 1.6
C 2.0 9 19.6 99.4 99.96 99.998 99.9998  -—-——-| -
2.7 11.7 14.4 98.4 99.82 99.984 99.9989 99.9997

Table 11f: Link Availability for a Type B System with MEL and Rician Fading
TS Antenna Elevation = 20 m
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APPENDIX A TO ANNEX 1: COVERAGE AREA AVAILABILITY F OR THE IEEE 802.16 SUI CHANNEL
MODELS USING MONTE CARLO SIMULATION TECHNIQUES

A.a) Simulation Model

The simulation model is illustrated on Figure 2heTcell is subdivided into segments whose angulidthwis@ .
Within each segment, angular arcs are positiond?] atultiples of 0.1 Rax where R is the radius of the cell. There
are thus 10 arcs within each segment. Hence, tirer@0 bounded sub-area limits within each segridmt.area limits
of each may be readily computed.

TS are assumed to be centrally positioned withthesaub-area. For each TS, the transmission distancemputed.
The impairments relative to LOS are then addeds@&heclude Mean Excess Loss (MEL), the random tiana to
MEL due to log-normal shadowing and the impact widh fading.

For a given simulation, MEL and Rician K are settlie values specified for the SUI channel modelsst#ndard
deviation of 0 = 9 dB is set for log-normal shadowing. This isid-mange value of the range set for the SUI mode&ls.
random deviate procedure is employed to createoshémbs and Rician K signal variations. For MELimsites, the CS
antenna elevation was set to 30 m and the TS amteration and gain set to the indicated values.

Setting @ = 1 degree results in 3600 estimates of signal.l&Véen the signal level of an estimate is foundéoless
than the specified performance threshold, the sah-associated with the estimate is accumulated ilexcluded area"
running total. At the completion of a simulatiohetratio of the running total to the cell area wiesi the % of the cell
that cannot meet coverage requirements for 99.99@8ability.

The TS antenna RPEs are those derived from ITUIR38 (see Figure 1), while antenna gain is kegdfiat 16 dBi as
for general system assumptionsTiable 1.

TS Location

Figure 22: Simulation Model

A.b) Mean Excess Loss (MEL) only

When only MEL was considered, there were no expmsstound that exceeded the performance thresholypé A
Systems. Table 12 and Table 13 illustrate the stior results for covered areas of Type B systdmg-normal
shadowing and Rician fading are excluded.
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SUl Terrain Excluded Area (%)
Category TS antenna class TS 2 TS2/TS3 intermediate RPE TS antenna class TS 3
(ITU-R RPE G=+16 dBi) (ITU-R RPE G= +18 dBi) (ITU-R RPE with G= +20
dBi)
A 18.8 0 0
B 0 0 0
C 0 0 0

Table 12: Type B System MEL Excluded Area for Ra= 2.0 km, TS Antenna Elevation =10 m

TS Antenna Sul Excluded Area (%)
Elevation Terrain TS antennaclass TS 2 | TS2/TS3 intermediate TS antenna class TS 3
(m) Category (ITU-R RPE G=16 dBi) (ITU-R RPE G= +18 (ITU-R RPE with G=20
dBi) dBi)
10 A 51 37.3 35.5
B 19 0 0
C 0 0 0
15 A 39.6 36 19
B 0 0 0
C 0 0 0
20 A 36 19 0
B 0 0 0
C 0 0 0

Table 13: Type B System MEL Excluded Area for Rax = 2.7 km

A.c) Mean Excess Loss and Log-Normal Shadowing
Table 14 through Table 17 show the results of timeulations when both MEL and log-normal shadowirrg a
considered. As previously noted, the standard tiewidor the log-normal fading was set =9 dB.

With the inclusion of log-normal shadowing, it igparent that even a Type A system will begin toegigmce coverage
problems. This is constrained to Terrain Categoand R« = 2.7 km.

Due to reduced threshold, coverage issues for Bypgstems are significantly increased. Referenoetiable 16 and
Table 17, both 2.0 km and 2.7 km cell radius desipteed coverage objectives in Terrain Categdrimsd B.

TS Antenna Sul Excluded Area (%)
Elevation Terrain TS antennaclass TS 2 | TS2/TS3 intermediate TS antenna class TS 3
(m) Category (ITU-R RPE G=16 dBi) (ITU-R RPE G= +18 dBi) (ITU-R RPE with G=20 dBi)
10 A 8.9 5.7 2.8
B 2.8 1.9 1.2
C 0.2 0 0
15 A 5.9 3.9 1.5
B 1.9 1.1 0.45
C 0 0 0
20 A 4.1 2.6 1.5
B 1.6 0.6 0
C 0 0 0

Table 14: Type A System Excluded Area Due to MEL ath Log-Normal Shadowing (Ryax = 2.0 km)
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TS Antenna Sul Excluded Area (%)
Elevation Terrain TS antennaclass TS 2 | TS2/TS3 intermediate TS antenna class TS 3
(m) Category (ITU-R RPE G=16 dBi) (ITU-R RPE G= +18 dBi) (ITU-R RPE with G=20 dBi)
10 A 22.0 16.8 13.4
B 8.7 6.3 4.3
C 0.7 0.5 0
15 A 17.2 11.85 9.4
B 6.9 4.0 3.5
C 0 0.36 0
20 A 12.8 8.1 6.2
B 5.5 2.9 2.3
C 0 0 0

Table 15: Type A System Excluded Area Due to MEL ahLog-Normal Shadowing
(Rmax = 2.7 km)

TS Antenna Sul Excluded Area (%)
Elevation—m | Terrain TS antenna class TS 2 | TS2/TS3 intermediate TS antenna class TS 3
Category (ITU-R RPE G=16 dBi) (ITU-R RPE G= +18 dBi) (ITU-R RPE with G=20 dBi)
10 A 26.8 20.1 16.8
B 12.8 9.7 6.2
C 1.9 14 1.0
15 A 20.3 16.0 11.9
B 9.0 6.9 4.2
C 0.8 0.46 0
20 A 17.3 13.1 9.3
B 7.6 5.0 4.2
C 0.5 0 0
Table 16: Type B System Excluded Area Due to MEL ahLog-Normal Shadowing
(Rmax = 2.0 km)
TS Antenna Sul Excluded Area (%)
Elevation Terrain TS antenna class TS 2 TS2/TS3 TS antenna class TS 3
(m) Category (ITU-R RPE G=16 dBi) intermediate RPE (ITU-R RPE with G=20 dBi)
(ITU-R RPE G= +18 dBi)
10 A 44.6 39.9 334
B 29 23.0 19.0
C 5.9 4.0 3.2
15 A 39.2 33.6 26.4
B 21.7 17.5 13.3
C 3.1 1.8 1.2
20 A 35.4 29.2 23.3
B 18.8 13.0 9.4
C 1.8 0.6 0.6

Table 17: Type B System Excluded Area Due to MEL ahLog-Normal Shadowing
(Rmax = 2.7 km)

A.d) Mean Excess, Log-Normal Shadowing and Riciandgding

Generally speaking, it is not appropriate to imdate space and time availability. However, in lieDS transmission

environment, Rician fading is constantly presenttHe event that there is no motion associated thighreflective
facets, it simply means that we are in a fixed updown fade, subject to the vector addition of @lithe signal

components.

In order to examine the significance of Rician fayiits impact was examined for each of the SUhaeamodels by
running 10 simulations for each channel model. ldmge of variation in the excluded area was notetithese are

presented in Table 18 and Table 19 fgg R 2 km. Table 20 and Table 21 examine the samaasios for R = 2.7

km.
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SUI Channel Model Terrain Category Rice K (dB) Excuded Area Spread (%)
SuUl-1 C 12 0.0-0.15
Sul-2 C 8 0.0-0.1
SuUI-3 B 5 1.7-28
Sul-4 B 0 3.1-4.2
SUI-5/6 A 0 6.9 -8.5

Table 18: Impact of Rician Fading on Type A System@R .« = 2 km)

SUI Channel Model Terrain Category Rice K (dB) Excuded Area Spread (%)
SUI-1 C 12 0.32-0.78
Sul-2 C 8 0.39-0.79
SuUI-3 B 5 8.5-9.8
Sul-4 B 0 11.0-12.4
SUI-5/6 A 0 20.6 - 22.9

Table 19: Impact of Rician Fading on Type B System@Rax = 2 km)

SUI Channel Model Terrain Category Rice K — (dB) Exluded Area Spread (%)
SUI-1 C 12 0.04 - 0.36
Sul-2 C 8 0.16 - 0.46
SUI-3 B 5 54-6.7
Sul-4 B 0 7.2-9.2
SUI-5/6 A 0 16.6 - 20.1

Table 20: Impact of Rician Fading on Type A SystemfRax = 2.7 km)

SUI Channel Model Terrain Category Rice K - dB Exclided Area Spread (%)
SuUl-1 C 12 19-28
Sul-2 C 8 2.0-3.2
SUI-3 B 5 20-22.1
Sul-4 B 0 22.8 -25.2
SUI-5/6 A 0 38.0 -40.9

Table 21: Impact of Rician Fading on Type B System@Ryax = 2.7 km)

A.e) Sensitivity Analysis for Mean Excess Loss aridbg-Normal Shadowing

For the SUI Channel models, the measured datalitified a standard deviation for log-normal shaithg between
8.2 dB and 10.6 dB. In the preceding, a mid-rargjeevof 9 dB was employed. Standard deviations. B and 6.6
dB have been considered in the current SE19 repatile 22 identifies the simulation results wheasth standard
deviation values are employed. Rician fading islwed. The simulation results apply only to a T¥aeystem and
Rmax = 2.7 km. They can be compared against the apiptepgolumns of Table 16 and Table 17

SUl Terrain Cat. Excluded Area (%)
Rmax = 2.0 km Rmax = 2.7 km
g=52dB 0=6.6dB 0g=52dB 0=6.6dB
A 8.76 11.9 29.2 30.75
B 0.71 2.8 9.5 12.0
C 0 0.5 0.1 0.46

Table 22: Excluded Area vs. Log-Normald for Type B systems and R, = 2.7 km



ECC REPORT 33
Appendix A of Annex 1, Page 52

A.f)  Simulation Caveat

Sections A.d) and A.e) do not cover all of the corabons as Sections A.b) and A.c): they are jusitd“range” values
illustrative sensitivity analysis examples, with @a&enna height = 15 m and TS antenna gain = +18 dB

A close examination of the Tables might imply ttiere are some inconsistencies in the Table entliesever, this is
not the case. For example, examine Table 13 antk Tiabfor Terrain Type A and R, =2.7 km. It may be noted that
the Excluded Area is less when the MEL plus logamarshadowing loss is considered compared to tisatrgsulting
from MEL. However, this is a quite possible resfitsimulation. The shadowing loss exhibits a randgmvariation
about the mean value that can enhance the sigrell ¢ some links. The same may be said about Rifading for
which both up and down fades can occur.
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ANNEX 2: TS TO CS INTERFERENCE EVALUATION

A2.1 Rural scenario

A2.1.1 System Model and Simulation Methodology

In subsequent sections, estimates of interferenseeptibility are based on Monte Carlo simulatitmet identify the
spatial probability of a victim link experiencingy &xcessive level of interference. Graphically, $haulation results
are presented as an interference grade of sei®OS) probability shown as a Cumulative Distributieumction (CDF)
vs. C/I.

The TS to CS system model is illustrated on Fi@Belt is computationally convenient to considee thverlaid

sector/cell as being the victim. This is paramettiat some separation distance S between the tvsit€S Within the

victim sector, all TS locations are assumed to esngistance proportional ATPC. Thus, all receivigphal levels from

victim TS links are assumed to arrive at the vicB@ at the same level of signal strength. Thus, dhly necessary to
set a victim TS to CS signal level based on that sihgle cell-edge victim link located at distaf;g,.

Even for the rural environment, the link margimisdest; thus no cell edge ATPC is assumed. It poitant to note
that there is no valid technical reason to applyedge ATPC except for interference exposuresaatead with TS to
TS couplings. These are considered to be quite kagimising cell edge signal level reduces thesgesity of CS to
CS couplings (not examined in this report).

The number of randomly located interference TStlooa within a sector is set to.N= 64. There is no statistical
measurement data available to identify how thesdot&tions should be located. Two extreme post#slican be
considered. The first assumption might be to assimatethe TS locations are randomly distance-priomaally located
referenced to the maximum cell radiug.R The second assumption is to assume that the de@idos are randomly
area-proportionally located. In this latter caggraximately 50 % of TS locations would be expedtethe located at
greater than 0.75R,. Only the area proportional assumption will besaguently examined.

To account for the assumption that there is no aiperco-ordination, the relative boresight alignmehthe two CS
antennas is considered to be unknown. A simulationis configured to spin the relative sector aligmt in 5 degree
increments. A complete simulation run thus consi$t860/5*N interference estimates (N 64, resulting in 4608
interference estimates).

In the rural environment, only LOS transmissioncasidered. Thus, the only fading mechanism consitiéo be
applicable is that of atmospheric Rayleigh multip&@enerally speaking, it is not statistically agyiate to mix spatial
link availability with time varying availability. Bwever, we will examine this situation, with theveat that it only
applies during the time intervals when Rayleighrigdbccurs

Due to the distance differentials associated wlih victim and interference paths, uncorrelated &gkl fading is
ensured. To account for Rayleigh fading, it is 3saey to generate random Rayleigh deviates thatraeded from the
uniform random deviates available with computatianachine programs. The procedure is based on tvepiance-
Rejection method as detailed in [3] and is sumredria Appendix A to Annex 2.
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Cell Edge
Victim Link Random

TS Location Interference
TS Location

Figure 23: Simulation Model

The inclusion of Rayleigh fading adds consideratxdenplexity to the simulation model. It is best désed by
reference to Figure 24. It is no longer valid teigs the victim TS to be at distancg R Only one victim TS is active
during a given TDMA time block. As the magnitude Rdyleigh fading is distance related, we should mpiace the
victim TS at some random distancgfRom it's serving CS. To establish link loss, wastnow do the following:

. Compute FSL based on the distange R

- Adjust the FSL signal level R$o that it is reduced to be ATPC distance propoatia.e., by 20l0g(RRmay)-

- Determine the Rayleigh fading adjustment as dismlisbove. Modify the value of R&accordingly.

- Adjust the victim TX signal level via ATPC so thatadjusts to the FSL margin level set af,R If the

Rayleigh fade impairment exceeds this adjustmbat) set the victim TX power to be at its maximunele

This sets the TX power level of the victim link ieanitter. However, we now have to examine the TXgroof the
interference link. Given that we have a local meikagical environment that induces Rayleigh fadongthe victim
link, it is quite valid to assume that the same dibons apply to the interference link. But we ndwave two
transmission paths to consider. Referenced to €igdr the first of these is the link between therfierence TS and it's
serving CS. For any one of the iMterference TS's, located at some random dist®t;ethe uncorrelated Rayleigh
fading signal level adjustment is described as ab®his fixes the TX power level Pdf any single interference link.

However, the interference coupling path is a différuncorrelated Rayleigh path at a distanc&ERploying the same
methodology as previously described, a new Rayl&dmg adjustment is determined for this path.ggithat both the
uncorrelated Rayleigh faded victim signal level &0y the interference signal (I) can now be conghutee C/I of each
interference estimate can be determined.
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Figure 24: Rayleigh Faded Interference Model

A2.1.2 Unfaded Simulation Results

For a cell size of Rmax = 8.9 km, Figure 25 trofgfure 28 illustrate the Monte Carlo simulatiosuks (unfaded)
with antenna classes TS2 to TS3 (i.e. with typRRE derived from ITU-R F.1336 TS antenna using Gal, 18 and
20 dBi).

In each figure a value of NFD has been selectahtifying the minimum NFD requirement to “hit” the1% CDF at
the C/I critical threshold for the system typesamged in Table 1.

Figure 25 applies to S being between 3 to 6 kmenRiure 26 applies to a CS separation distancerss ©.1 to 2 km.
A comparative examination of Figure 25 and FiguBeiritlicates that the poorest CDF results occur whes large.
These differences can be explained as follows:

When S is small, and both the interference dotinv CS antennas are partially aligned, a higlceetage of the
interference TS links are illuminated by the vicl@® antenna. Also, when S is small, FSL is compearai both
links and TS Antenna RPE is modest. With ATPC, hotarference and victim link signals would be ecteé to
arrive at the victim CS at comparable levels. Hetlse major difference in signal level is that of N and, as
shown on Figure 26, there is a resultant sharpe'kirethe C/I in the vicinity of the NFD value.

As S increases, conflicting geometrical resattsur. Some interference TS locations are essngitiininated as
they are behind the victim CS antenna. As welljndéarference TS distance from victim CS decreaaagles
increase, and the RPE rejection of the interferénBeincreases, thus further reducing the numbeseobus
interference exposures. Countering this, is redatlistance proportional ATPC. It now becomes modesthe
interference links, thus setting up an increasgignal level differentials. The C/I "knee" is thdisninished while
the percentage of C/I exposures above the knesdiscced. However the level, and percentage of vearse C/l
exposures, will increase, as shown on Figure 25.

Hence in the subsequent simulations (Figure 27Faauare 28), we will only present the S > 3 km cagkich controls
the NFD requirement.
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A2.1.3 Rayleigh Faded Simulation Results

Figure 29through Figure 32 illustrate the resfdtsthe case where the Rayleigh fading distancéatviity coefficient
deoerr IS Set to 3.. As compared to the unfaded caseCiie impairments resulting from uncorrelated Raghefading
are quite modest.

To explain this somewhat surprising result, wet firste that the median level p.d.f. crossover faylBigh occurs at
63%. But this also means that 37% of the links allin excess of the median level. For the interfee links, these TS
transmitters are ATPC adjusted to be lower in powdrey thus transmit at a lower power than in timdaded
coexistence scenario.

For the victim links, a statistical examinationtbé ATPC adjusted signal level was performed. Hiémgas found that
24% of the victim links were required to operatensximum power. For the remainder, the distancequtmnal
ATPC range was sufficient to restore the signatll@e its unfaded margin level. However, 50% ofstheénaximum
power links were within 3 dB of the unfaded sigmergin. Thus, a high percentage of victim linksvarat close to the
same signal level as that for the unfaded scenario.
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Figure 29: Rayleigh Faded CDF (S > 3 km, NFD = 32R)
(TS 2 antenna clasgiTU-R RPE G=16 dBi)
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Figure 32: Rayleigh Faded CDF (S > 3 km, NFD = 288)
(TS 3 antenna clas$iTU-R RPE G=20 dBi)

A2.1.4 Conclusions

It is concluded that the NFD values summarisediénfollowing Table 23 are acceptable values forftBeemissions
associated with TS to CS interference couplingbérural scenario.

TS antenna class TS antenna class TS 2 TS2/TS3 TS antenna class TS 3
(ITU-R RPE G=16 dBi) intermediate RPE (ITU-R RPE with G=20 dBi)
(ITU-R RPE G= +18 dBi)
Minimum NFD required 32 30 28
for Type B System (dB)

Table 23: Minimum NFD required for Type B Systems Riral scenario
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Urban Scenario

A2.2.1 Simulation Methodology

The simulation model is comparable to that desdribesection A2.1 and Figure 24 for the rural scenatgain, there
are three transmission paths to consider. Thesthangctim link at distance JRthe interference link at distancgdhd
the interference-coupling path at distangeM®r each interference computation it is necessaset the TX power of
the TS for the first two links. The procedure id@®ws:

Compute FSL based on the distangeeRual to Ror R,.

Adjust the FSL signal level so that it is reducedbé distance proportional, i.e., 2010gfRa)-

Compute the mean excess path loss based on thadidR.

Compute the mean value of Rician K based on dist&@and relative to the SUI value for K, as specified
the cell edge at R

Determine the Rician fading adjustment by the ramdieviate method.

Adjust the RX signal level to account for both meaness loss and Rician fading.

Readjust the TX signal levels via ATPC so that seigeal margin above the threshold level is restoTéis
would typically be somewhere between 6 dB and 15 A subsequently discussed, the simulations found
some degree of C/I performance sensitivity refeedrto the margin value selected.

Set the TS - TX Power level accordingly. If the ATPange is insufficient to achieve the specifiedgimg
then set the TX power tg,R.

The TX power of both the interference and victink§ is now set. The signal level of the interferenoupling path at
distance Ris now determined based on the procedure for ctatipn of excess loss and Rician fading describée.
Cl/I for each interference estimate can now be detexd.

A2.2.2 Simulation Results

A2.2.2.1 Unfaded
Figure 33 through Figure 44 in this section illagtrthe CDF vs. C/I results for:

Rice factor K = 30 dB. For this K value, the prolliab of a deep fade is extremely low. Hence, this
essentially the case without fading.

Rmax= 2.7 km. and Ru= 2.0 km

Different TS antenna heights (15 and 20 m)

Different TS antenna classes TS2 to TS3 (i.e. wiphical RPE derived from ITU-R F.1336 TS antennegs
Gain = 16, 18 and 20 dBi, still with fixed 16 dBytesight gain).

Each time, in the presented simulations the NFQI wsgrespond to the minimum required to “hit” thd% of cases
with C/I over the critical C/I threshold for thessgm type as reported Trable 1

Performance degrades noticeably as CS separastande S increases. This is a result of the eXossdifferential
and can be explained as follows:

When S is small, a large number of interference @otim links are at a comparable distance fromrthe
serving CS sites. Consequently, excess loss is a@bfe on both interference and victim links.

When S is large, there are fewer interference lthks can illuminate the victim CS. But for thobattdo so,
the interference distance is small; thus settingampexcess loss differential that strongly favoths
interference link.
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Figure 33: Mean Excess Loss-based CDF R, = 2.7 km, TS Ant Elev = 15 m, NFD = 45
(TS 2 antenna clas$iTU-R RPE G=16 dBi)
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Figure 34: Mean Excess Loss-based CDF,R = 2.7 km, TS Ant Elev = 15 m, NFD = 45 dB
(TS2/TS3 intermediate RPE(ITU-R RPE G= +18 dBi)
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Figure 35: Mean Excess Loss-based CDF,R = 2.7 km, TS Ant Elev = 15 m, NFD =43 dB
(TS 3 antenna clas$iTU-R RPE G=20 dBi)
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Figure 36: Mean Excess Loss based CDF.R = 2.7 km, TS Ant Elev =20 m, NFD = 43 dB
(TS 2 antenna clas$iTU-R RPE G=16 dBi)
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Figure 37: Mean Excess Loss based CDFR.R = 2.7 km, TS Ant Elev =20 m, NFD =43 dB
(TS2/TS3 intermediate RPE(ITU-R RPE G= +18 dBi)
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Figure 38: Mean Excess Loss based CDF,R = 2.7 km, TS Ant Elev =20 m, NFD =41 dB
(TS 3 antenna clas$iTU-R RPE G=20 dBi)
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Figure 39: Mean Excess Loss based CDF.R = 2.0 km, TS Ant Elev = 15 m, NFD =43 dB
(TS 2 antenna clas$iTU-R RPE G=16 dBi)
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Figure 40: Mean Excess Loss based CDFRR = 2.0 km, TS Ant Elev =15 m, NFD =42 dB
(TS2/TS3 intermediate RPE(ITU-R RPE G= +18 dBi)
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Figure 41: Mean Excess Loss based CDFR.R = 2.0 km, TS Ant Elev =15 m, NFD = 40 dB
(TS 3 antenna clas$iTU-R RPE G=20 dBi)
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Figure 42: Mean Excess Loss based CDFR.R = 2.0 km, TS Ant Elev = 20 m, NFD = 40 dB
(TS 2 antenna clas$iTU-R RPE G=16 dBi)
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Figure 43: Mean Excess Loss based CDFR.R = 2.0 km, TS Ant Elev =20 m, NFD = 40 dB
(TS2/TS3 intermediate RPE(ITU-R RPE G= +18 dBi)
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Figure 44: Mean Excess Loss based CDFRR = 2.0 km, TS Ant Elev =20 m, NFD = 39 dB
(TS 3 antenna clas$iTU-R RPE G=20 dBi)
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The following Table 24 summarizes, for the mosti@l system type B, the main findings, in termsnaihimum
required NFD value, for the various configuratiomshe urban scenario:

TS Antenna class
TS Antenna TS antenna class TS 2 TS2/TS3 TS antenna class TS 3
Height (m) (ITU-R RPE G=16 dBi) intermediate RPE (ITU-R RPE with G=20 dBi)
(ITU-R RPE G= +18 dBi)
4 Minimum NFED value required (dB) §
System Type B 15 45 45 43
(Cell size 2.7 km)
20 43 43 41
System Type B 15 43 42 40
(Cell size 2.0 km)
20 40 40 39

Table 24: Minimum NFD required for Type B Systems Wban scenario

In case of 4-QAM system (system type A), therensB8adB increase in system gain. Thus, the critieakiver levels
drop to 14.2 dB and 20.2 dB and the CDFs valuesdug

A2.2.2.2 Rician Faded

If we run simulations for the SUI-1 channel modethacell edge Rice K = 12 dB, with cell radius,,R= 2.7 km,
except for differences in detail, there will be yéittle difference between the previous unfadeslis and the Rician
faded case. This result is expected, Rician fagingodest for K = 12 dB. As well, the uncorrelafading relationship
results in an "averaging out" of fading differeigibetween the interference and victim paths. Gierce performance
criteria are thus dominated by the excess lossrifitial associated with near-NLoS transmission.

For simulation for a cell radius of, R = 2 km, a SUI-2 channel is assumed with a meamevaf Rice K equal to 9 dB
at cell edge. Note that the maximum value for Stbdse reduced to 1.5 km, reflecting the smalldéueaf R,

In spite of the reduced value of K, the resultd b little changed from those of the previous SWase. Due to the
smaller cell size, excess path loss at cell edgeedsiced, resulting in a larger fade margin. As éxeess loss
differential was previously concluded to control Es. C/I performance, this loss differential retitut is sufficient to
offset the increased probability of deep fades.

A2.2.3 Conclusions

From the preceding analysis and simulations, theviing may be concluted:

1. The system gain set for the asumed transmissiorehtotistrains near-NLoS operation to be within$h#-1
and SUI-2 transmission environment. To operatednensevere near-NLoS environments, additional ayste
gain is required. While means exist to provide simeease in system gain, they are outside theesobthis
Report.

2. With the use of ITU-R F.1336 TS antenna RPE, repiegive of reasonably designed ETSI antennas,a NF
between 40 dB and 45 dB looks adequate for adoleppeercentages of interference impairment, dependi
both on antenna gain and TS antenna heights.
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APPENDIX A TO ANNEX 2: ACCEPTANCE-REJECTION METHOD

i.  Generate three uniform random deviates U1, U2,UR3is a spare deviate to be subsequently described.

ii. Let Fpnabe the maximum value of a normalized Rayleighritiistion.

iii. Compute a probability point,8U2) based on the Rayleigh probability equatiod @aithin a finite truncated
range for U2. Setting the range for U2 to be witttin3) allows Rayleigh fades to span the rangmfrero
to +10 dB.

iv. Examine the ratio u =,8U2)/ FK,. If the ratio u is less than U1, then accept U2hasrandom deviate. If
not, then reject the triplet and start again.

v. Once accepted as a valid Rayleigh deviate, thesad@nt to the FSL signal level is 20log(U2).

Random deviate U3 was not required in the precedilogvever, once Ul and U2 are accepted, the assddif8 value
is employed to identify the probability of Rayleifgding at some transmission distance For Rayleigh fading, the
probability of it's occurrence is known to varytas 3% power of the distance [4], [5]. The simulationwasgtions are
as follows:

a) Under Rayleigh fading conditions, set the probabitif a Rayleigh fade at maximum distancg,Ro be

P(R.. )= 1. For some lesser distance, say Rt the probability to b@(R,) = (R / R )™*", where
dcoeff =3.
b) Compare the value gb(R, ) with that of U3. If U3 > p(R,), then conclude that there is no Rayleigh

fading on the link. If U3 <p(RX), then set the Rayleigh fading adjustment to be¢ gihvzen by step v.
above.
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ANNEX 3: EXAMPLES FOR MANAGING A BLOCK-EDGE MASK

In the following graphs the proposed block-edge kmasprovided against the FDMA type A equipment ToMHz
channels.

As an example, simple Tchebyschef channel filteith \8 to 6 cavities have been applied to the spettmask
(assumed un-filtered in ETSI EN). The result inmterof the maximum EIRP allowed by the mask is shamvn
Figure 45. Without extra filtering system it coutee placed only at 10.5 MHz from the edge and transa®

dBW/MHz (i.e. ~+18 dBm EIRP only). With the simpie% cavity extra filtering at the same distancarfredge, the
EIRP might increase up to + 2 dBW/MHz and with osilgavity the full proposed + 14 dBW/MHz could leached.

As a second example, in Figure 46 systems at mawiproposed EIRP are allowed to be placed nearblotk-edge
as far as the filter complexity increases (e.gnfik0.5 to 5.5 MHz).

RF filters up to 6 cavities are considered comnemimology in these frequency bands; cheap andvedjatow loss
could be achieved within small dimension (import@ntTS applications).

TX Spectrum: FDMA Mask as EN 301080 + RF filters

® 4-6res
______ -?/‘_l_T- R
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Figure 45: Example of increasing EIRP with RF filteing at same edge distance
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TX Spectrum: FDMA Mask as EN 301080 + RF filters
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Figure 46: Example of decreasing edge distance witRF filtering at same max EIRP
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ECC RECOMMENDATION (04)05

GUIDELINES FOR ACCOMMODATION AND ASSIGNMENT OF
MULTIPOINT FIXED WIRELESS SYSTEMS
IN FREQUENCY BANDS 3.4-3.6 GHz AND 3.6-3.8 GHz

Recommendation adopted by the Working Group “Spectrum Engineering” (SE)

INTRODUCTION

Multipoint Fixed Wireless Systems (FWS) are deployed in several bands; the lowest frequency band, among preferential
bands for Fixed Wireless Access (FWA), identified CEPT/ERC REC13-04, is the band 3.4-3.6 GHz.

In that band, CEPT/ERC REC14-03 recommends channel arrangements that, for Point-to-Multipoint (PMP) systems, are
primarily based on multiple slots of 0.25 MHz with possible duplex spacing of 50 and 100 MHz, but also other rasters
(multiple of 1.75 MHz) are provided in the recommendation.

In addition, CEPT/ERC REC12-08 recommends the optional use of the band 3.6-3.8 GHz, providing, for PMP systems, the
same channel arrangement, frequency assignment criteria and duplex spacing as in REC 14-03; this band is therefore used
by some administrations as an extension of, or an alternative to, the 3.4—3.6 GHz band. It is also recognised that both bands
are also used by Point-to-Point (PP) systems in the Fixed Service, FSS systems and ENG/OB users, along with a secondary
allocation to the Radio Location Service.

However, none of the above mentioned recommendations gives any further guidance on the assignment rules among
different operators, or different service types, in either co-ordinated or uncoordinated deployment, leaving to
administrations to decide on any further limitations (e.g. in term of EIRP limitation, guard-bands, co-ordination distance for
frequency re-use, etc.). Also no guidance is given within the referenced documents on how sharing should be managed
between PMP FWS that use spectrum adjacent to non-MP services.

Those bands, even if being of limited size, are valuable because they provide for quite wide cell coverage when Line-of-
Sight (LOS) rural conventional deployment is considered, as well as connections with partially obstructed (Non-LOS,
NLOS) paths and even with simple self-deployable indoor terminals, which is important feature for deployments where
simple and cost-effective radio-access connections are desirable. Therefore the bands around 3.5 GHz are potentially
interesting for a quick growth of domestic/small business access connectivity of moderate capacity, typically for ensuring
the policy goals of proliferation of broadband Internet (IP) connections (e.g. in accordance with EU e-Europe action plan).

For such purpose a wide variety of Multipoint FWS technologies are already available on the market; they span from
different system capacities, modulation formats (e.g. 4 or 16 states using Single Carrier or OFDM) access methods (e.g.
TDMA, FDMA, CDMA and OFDM/OFDMA), system architectures (PMP and MP-MP), duplex arrangements (TDD and
FDD) and asymmetry (different up-stream/down-stream traffic as typically needed for IP-based access). Each technology
offers to operators specific benefits for specific market segments/characteristics; in addition, the continuous extensive
evolution of the market and of the related technologies could imply that operators might be willing to change the system
deployed with others, which better fit the changing needs; and this switch-over should not impact other operators,
irrespective of the newly selected system. Some of these technologies would enlarge the field of possible applications, for
instance to nomadic applications for indoor terminals.

PMP FWS technologies, whenever the local conditions and the administrative (license) policies permit, may be used also
for provisioning of mobile network infrastructure, in particular for traffic collection from mobile base stations serving rural
low density and urban pico-cells. In addition, as envisaged in CEPT/ERC Recommendation 14-03, FWA operators have
interests in deploying point to point links within their own blocks (e.g., for their infrastructure or to connect remote
stations).
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Consequence of the above considerations is the need for a technology-neutral assignment methodology, possibly
harmonised among CEPT administrations for reducing the market fragmentation. This recommendation is addressing
elements for a harmonised assignment methodology, based on studies reported in ECC Report 33.

Given the latest trends for the development of FWA in this band, it is currently expected that most of new deployments will
utilise the broadband systems, which means that broader frequency blocks would be needed. Thus, this assumption was
taken into consideration in this recommendation.

It has to be finally noted that Multipoint-to-Multipoint (MP-MP), also known as “Mesh”, network architectures were not
specifically addressed by ECC Report 33, and consequently by this Recommendation, due to lack of sufficient supportive
contributions.

BACKGROUND TO RECOMMENDED ARRANGEMENTS

In order to cater for the mix of technologies and services to be delivered it is most appropriate that a block (or blocks) of
spectrum should be made available to a potential operator in a manner consistent with the technology and market that the
operator may wish to address.

Medium-to-large size blocks (most likely of similar size between different operators) are anticipated and their size will
depend, up to certain extent, on the applications foreseen. Administrations should be aware of the spectrum engineering
measures proposed in the annexes of this recommendation and their relationship to the assigned block size. A key principle
of the assignment guidelines is that even though a technology specific channelisation scheme is expected to operate within
an assigned block, this channelisation is not the basis for the assignment process.

It is a requirement of the block assignment process, detailed in this recommendation, that systems supporting both
symmetric and asymmetric traffic are accommodated as well as systems that employ FDD and TDD techniques. However,
it should be taken into account that the guidance in this Recommendation would not completely eliminate any possible
interference; in particular, if very different technologies were deployed in frequency adjacent blocks in the same
geographic area without coordination, the probability of interference may increase. Therefore, while maintaining the
neutrality of assignments, any “common-practice” measure and available information on systems to be deployed should be
used in conjunction with the provisions of this Recommendation; furthermore, also inter-operator coordination should be
encouraged and favoured for reducing the interference potential among operators directly or via the administrative
licensing regime.

On the opposite, such inter-operator coordination, in conjunction with these “common-practice” measures, would in some
situations allow the possibility to exceed the limits provided in this Recommendation while maintaining inter-systems
interference at acceptable level.

Actually, different methodologies for the assignment of those blocks might be envisaged; namely, either block-edge
regulations or guard bands between assigned blocks might be enforced depending on the required protection between
adjacent assignments. However the amount of protection depends on equipment technology and characteristics that, in
these bands, are consistently varying from system to system due to the large number of different market needs addressed.
On this basis, this recommendation proposes as a preferred option to assign blocks contiguously with associated “block-
edge mask” requirement, which is considered the most simple and “spectral efficient” among “technology neutral”
methods.

Measures are recommended for dealing with the issue of inter-operator coexistence both between frequency blocks and
between neighbouring geographic areas. The basis for these measures is to allow deployment with the minimum co-
ordination, although more detailed co-ordination is encouraged as an inter-operator issue.

It is also noted that ETSI ENs for PMP FWS in these bands (see references below) have not been historically designed for a
technology neutral deployment (this is done only in the 40 GHz MWS EN 301 997); therefore, they do not contain system
controlling parameters, in terms of EIRP or absolute power densities, useful for the desired “technology neutral” and
“uncoordinated” deployment. Not having any previous ECC harmonised guidance for such deployment, ETSI ENs are still
bound to a cell-by-cell “co-ordinated deployment” concept actually not used in most of the licensing regimes. It is therefore
assumed, that this recommendation would eventually generate feedback actions in revising also ETSI ENs accordingly.

Aspects that relate to sharing issues with P-P FS links, FSS, radiolocation (in adjacent band) and ENG/OB are not
considered in this Recommendation, but are being dealt with in other ECC deliverables.
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The applicability of this Recommendation is based on the following aspects:

The presented guidelines should be independent from the access methods described in the ETSI EN 302 326-2 and EN
301 753.

MP-MP (Mesh) architectures have not been considered. In order to include Mesh architectures, within the same
assignment framework, a number of assumptions on “typical” application in these bands (e.g. on the use of omni-
directional/directional antennas) still need to be defined in order to devise a typical set of intra-operator, mixed MP-
MP/PMP interference scenarios and any necessary simulations should be carried out in order of define, if needed,
specific requirements for that.

This recommendation considered both outdoor and indoor deployment of user terminals, assuming respectively
directional and omni-directional antennas;

Performance and availability requirements for indoor terminals applications, for their nature, are assumed to be less
stringent than conventional outdoor applications with directional antennas;

Also channel sizes and modulation schemes were not specifically considered unless for defining “typical” system
parameters;

Use of either FDD/TDD, symmetric/asymmetric deployments was considered.

Additionally, system independent, absolute power density limits at the edge of deployed region (pfd boundary
conditions), as well as at the edge of assigned spectrum (block edge boundary conditions) are considered as licensing
conditions for “generic” co-existence between neighbouring operators (similarly to the principles in ECC/REC 01-04
for the 40 GHz band); however, it should be taken into account that there might be few “worst cases” on the territory
where site-by-site co-ordination may be needed. Being provided as guidelines for licensing conditions only, these
limits shall not be used for the purpose of presuming conformity of equipment for access to the market.

Presently, the spectrum blocks assigned per operator vary widely from country to country; examples of assigned blocks
ranging from ~10 MHz up to ~28MHz (single or duplex) have been reported. However current assumptions of broadband
services, required by the market drive, suggest the need for wider system channel bandwidths (e.g. up to ~14/28 MHz) and
therefore correspondingly wider spectrum blocks assignment in the future.
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"The European conference of Postal and Telecommunications Administrations,

considering

a) that within CEPT the band 3.4-3.6 GHz has been identified as a preferred frequency band for Fixed Wireless Access
(FWA), ERC/REC13-04, ERC/REC14-03 refer;

b) that the band 3.6-3.8 GHz is also used or might be used in the future in several CEPT countries for Point-to-Multipoint
Fixed Wireless Systems (PMP FWS) in accordance with provisions of ERC/REC 12-08;

c) that the Fixed Satellite Service is also allocated with primary status in these bands and in some locations appropriate
measures will be needed in the planning and deployment of FWS around earth stations installations to ensure sharing
with the Fixed Satellite Service;

d) that other radiocommunications services also operate in the bands 3.41 — 3.6 GHz and 3.6 — 3.8 GHz;

e) that the EU “e-Europe” program states that “affordable, high speed Internet access, available over a variety of
technology platforms, is crucial to ensuring that everybody has access to the benefits of the Information Society”;

f) that harmonisation of the frequency assignment regulation will greatly enhance the penetration of such access through
appropriate FWS technologies;

g) that FWS in the bands 3.41-3.6 GHz and 3.6-3.8 GHz are expected to provide broadband services with enhanced
availability for fast Internet connections, including telephony, video, media streaming and data services to both
residential and business customers (see examples of standardised technologies in annex 5);

h) that national licensing policies may also allow deployment of various other FWS applications in these bands, such as
PMP FWS used for mobile networks infrastructure (e.g. linking low-traffic base stations) and point-to-point links (e.g.
for FWS infrastructure or connections to single remote stations) within the allocated FWS spectrum blocks;

i) that it is desirable to achieve a flexible frequency assignment plan that can accommodate both symmetrical and
asymmetrical MP FWS traffic requirements, whilst remaining consistent with good spectrum management principles,
including provision for co-existence of PMP FWS systems and overall spectrum efficiency;

j) that both time division duplex (TDD) systems and frequency division duplex (FDD) systems should be allowed inside
assigned frequency blocks, provided that appropriate co-existence criteria can be met;

k) that sufficient capacity and flexibility for deployment of multiple systems within a desired service area can be achieved
by the aggregation of a variable number of contiguous frequency slots from a homogeneous pattern to form a block
assignment;

1) that in order to enhance the efficient use of the assigned block(s) according present and future available technology,
operators should be able to freely define and modify suitable channel arrangement(s) within the block(s);

m) that the frequency assignment methodology for FWS should consider the need for necessary traffic capacity as well as
provisions for inter-operator coexistence within contiguously assigned blocks;

n) that in PMP applications, particularly when also NLOS propagation situations are considered, intra and inter system
coexistence studies may be carried out only on statistical basis; therefore interference forecast could only be given in
terms of a certain occurrence probability of worse cases;

0) that it is desirable to provide suitable harmonised CEPT guidelines for implementation of PMP systems using both

conventional fixed terminals with outdoor directional antennas, as well as terminals with omni-directional or low
directivity antennas, flexibly deployed by the users, typically in indoor scenarios;
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that self-deployed terminal stations with omni-directional or low directivity antennas, by their nature more sensitive to
interference, may also have less demanding objectives in term of error performance and availability; therefore over-
regulating limitations of all base stations emissions, in the attempt of providing these indoor terminals with the
protection objectives similar to those of conventional terminals with outdoor directional antennas, might adversely and
unnecessarily affect the market;

that administrations should encourage and facilitate the co-operation among operators to maximise the efficient use of
assigned blocks and for resolving worst cases of interference that might occur beyond the assumptions and objectives
of this recommendation;

that guidance material, on which this recommendation is based, is available in ECC Report 33 to assist administrations
with co-existence considerations for deployment of FWS systems in multiple operators scenario;

that in some countries interference to FWS operations was noted from radars operating below 3.4 GHz, therefore
administrations should take this potential problem into account when assigning frequencies to FWS in lower parts of
3.4 GHz band;

that the national implementation of measures recommended in this recommendation should take due account of any
prior bi- or multi-lateral international coordination agreements in the subject band;

that the provisions of block edge mask given in this recommendation are based on limitation of transmitter emissions
only. Although it was recognised that receiver selectivity also may have impact on co-existence, it was not taken into
account in these studies because of the technology neutrality assumption;

that the ECC Report 33 could not consider multipoint-to-multipoint (MP-MP or Mesh) architectures. Therefore further
studies might be necessary in order to verify the applicability of this recommendation for Mesh systems;

recommends

)]

2)

3)

4)

5)

6)

7)

that administrations wishing to apply block assignment of frequencies to PMP FWS in bands subject of this
recommendation, should assign frequency blocks contiguously, following the guidance in Annex 1 for defining the
preferred block arrangement and size, including some spectrum allowance for internal guard bands;

that administrations should consider the guidance given in Annex 2 when deciding on maximum EIRP levels to be
established in FWS licences, to provide reference to assess the interference level between adjacent blocks and adjacent
service areas and the interference to other services or systems;

that the Block Edge Mask measures given in Annex 3 may be used to limit interference between frequency-adjacent
blocks within the same geographic area. Operators of the adjacent blocks might be allowed to deviate from the Block
Edge Mask requirements, subject to their mutual agreement (e.g. involving co-ordinated deployment, mitigation
techniques, etc);

those administrations who do not wish to follow the approach of contiguous block assignment as given in
Recommends 1, should still find appropriate guidance for inter-block coexistence in annexes 1 and 3 when defining the
size of external guard bands;

that administrations should consider the measures given in Annex 4 to limit interference between the same blocks
assigned in geographically adjacent service areas;

that blocks should be assigned without further regulatory requirements on the actual channel arrangements and centre
frequencies inside the blocks;

that administrations encourage inter-operator co-operation on co-existence issues to maximise utilisation of the
assigned blocks, e.g. by requesting advance notification of technical and geographical deployment characteristics of
base stations and making such data base available to all operators;
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8) that due consideration should be given to ensure sharing/compatibility of PMP FWS with other radiocommunications
systems/services, which may require alternative protection criteria, not addressed in this recommendation;

9) that care should be taken when licensing systems using MP-MP (mesh) architectures, due to the not yet proven
applicability of this recommendation to them.

Note:

Please check the Office web site (http://www.ero.dk ) for the up to date position on the implementation of this and other
ECC and ERC recommendations.
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ANNEX 1

FREQUENCY ASSIGNMENT IN BLOCKS

Point-to-Multipoint Fixed Wireless Systems (PMP FWS) may be provided by a number of different access technologies.
The following recommended approach includes steps addressing the situation whereby no decision is taken beforehand by
an administration regarding the technology anticipated. It provides the most flexibility and freedom for operators to choose
how to make best use of the spectrum:

1. Consider the amount of spectrum available for PMP FWS applications and its distribution over the bands 3.4-3.6 GHz
and/or 3.6-3.8 GHz (e.g. how many suitably sized blocks could be possibly accommodated adjacent each other);

2. Consider the geographic extent of licences: local/regional vs. nation-wide service areas;
3. Consider any constraints brought about by the need to share with other services;

4. The blocks should be made from aggregation of a number of basic 0.25 MHz slots. It is then also possible to form
blocks according to existing channel plans (e.g. 3.5 MHz raster). Reference is made to relevant provisions in CEPT
ERC/RECs 14-03 and 12-08;

5. Co-existence between frequency-adjacent blocks and most efficient use of spectrum should be preferably addressed by
assigning blocks contiguously, by advocating inter-operator co-ordination and/or applying the block edge mask as
given in Annex 3. For the block edge mask to be effective, the blocks must include spectrum required to facilitate
internal guard bands at the block edges. Alternatively, it should be also possible to use external guard bands for
additional protection and as a reserve for possible future expansion of blocks; the size of external guard bands should
be approximately equal to 25% of block size (of the largest block, if assigning of equal blocks is not possible);

6. Consider that assigned blocks within the same geographical areas should be as far as possible of equal or very similar
size, subject to market demand, so that the necessary co-existence measures can be balanced between the operators of
adjacent blocks.

7. Consider the requirement for duplex spacing in the band. Unless there is a clear a priori preference from operators for
TDD deployment, the assigned blocks should be paired, as shown in Fig. Al.1, as this would, in principle, allow
operators choosing either FDD or TDD deployment'. In case of having explicit a priori knowledge of required
proportion of planned FDD and TDD deployments, the available band could be more efficiently divided for paired vs
un-paired blocks, e.g. as shown in Fig. A1.2.

! Whilst contiguous frequency blocks for TDD would have been most advantageous in terms of equipment cost and
spectrum efficiency, TDD systems do not necessarily require contiguous frequency blocks; therefore, in view of
balancing flexibility and complexity within the assignment criteria, their use may be fitted in the general policy of
paired symmetric block assignment. However, in this case the necessary guard-bands may reduce the overall
spectrum utilization factor.
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8. Consider the appropriate block size (B, MHz) for assignment. Although it is difficult to determine an absolute value
for the optimum block size, typical values for contiguously assigned blocks are suggested in the Table below:

Recommended block sizes, MHz

Recommended block sizes, MHz

Paired deployment Un-paired deployment
17.5x2 35
21x2 42
35x2 70
42x2 84

Note 1: If administration decides to have external guard bands, then the necessary minimum size of the blocks
may be reduced by some 20%, which is then dedicated to external guard bands.

Note 2: The block sizes given in the above table are suitable for typical channel sizes of up to 7 MHz, if the
requirement for broader channels would be envisaged, this may require block sizes of up to 50/60 MHz x2 paired
or 100/120 MHz unpaired).

9. Taking due account of the technology choices and the constraints on spectrum access brought about by the need to
share the band, consider the following guidelines in order to develop an appropriate frequency block assignment plan:

e Paired equal blocks should be normally offset by 100 MHZ’, unless the amount of available band dictates
differently’. Only if the available frequency band is limited, the offset of 50 MHz* may be used as alternative.

e In cases when two operators would both wish to operate TDD systems, while having been initially assigned
adjacent paired blocks, such operators should be allowed to swap the blocks so that they could themselves achieve
formation of contiguous blocks optimised for TDD operation, as shown in Fig. A1.2, with due respect of national
regulations and international cross-border agreements. This may bring increased efficiencies to these assignments.

e For a generic co-existence enhancement and for harmonisation of the CEPT market, in absence of any different
legacy or other constraints (e.g. existing bi- or multi-lateral co-ordination agreements at country-borders), the
following should be considered:

A. Symmetric FDD PMP systems should use the lower sub-band for the transmission from the terminals to the
central station and the upper sub-band for the transmission from the central station to the terminals;

B. Use of geographic and frequency separation might provide a useful tool for improving co-existence of
different systems (e.g. TDD vs. FDD).

e  Without prejudice to any requirements stemming from bi- or multi-national cross-border coordination agreements,
an operator should have the flexibility to choose its own system channel arrangement within its block.
Consequently, an assigned block may contain a number of actual channels, as defined by the operator
independently from the original raster used for creating the block, as well as variable in-block guard bands to meet
the inter-block co-existence requirements for the case of contiguously allocated blocks.

Depending on the band allocation in each country, these are the offset options provided by CEPT ERC/REC 14-03 and 12-08.

In the band 3.41 to 3.5 GHz or 3.41 to 3.6 GHz, the missing band 3.4 to 3.41 GHz will create unpaired corresponding band, 3.45 to 3.46 GHz or 3.5
to 3.51 GHz, respectively. This un-paired sub-band should either constitute a guard band, a single unpaired assignment or be attached to one or both
adjacent blocks forming an asymmetric paired assignment, see Figure Al.1.
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3.41 GHz

| &5GHZ||351GHZ|

3.6 GHz

Block 1 low Block 2 low Block 3 low Block 1 high Block 2 high Block 3 high
(Operator A) (Operator B) (Operator C) (Operator A) (Operator B) (Operator C)
Block offset = 100 MHz

3.6 GHz 3.7 GHz 3.8 GHz
Block 1 low Block 2 low Block 3 low Block 1 high Block 2 high Block 3 high
(Operator A) (Operator B) (Operator C) (Operator A) (Operator B) (Operator C)

Block offset = 100 MHz

A

A 4

Figure Al.1: Example scheme for the concept of paired equal blocks only in 3.4-3.6 GHz and 3.6-3.8 GHz bands

3.41 GHz

| &5GHZ||351GHZ|

3.6 GHz

Block 1 low
(Operator A)

Block 2 un-paired
(Operator B)

Block 1 high
(Operator A)

Block 3 un-paired
(Operator C)

Block offset = 100 MHz

A

3.6 GHz

3.7 GHz

Block 1 low
(Operator A)

Block 2 un-paired
(Operator B)

Block 1 high
(Operator A)

Block 3 un-paired
(Operator C)

Block offset = 100 MHz

A

\ 4

Figure A1.2: Example scheme for combining paired and un-paired blocks in 3.4-3.6 GHz and 3.6-3.8 GHz bands

Background for choosing the block size for considered PMP FWS applications

For the examples of PMP FWS applications referred in Annex 5, it appears that most of them are designed for a cell
coverage methodology of “reuse four”, using four frequency channels with separation (ChS) of typically 3.5/7 MHz.

In other ERC/ECC recommendations for higher bands, where the channel size of system on the market is in practice
constant at 28 MHz, the recommended assignment methodology provides for blocks composed by 2/4 x 28 MHz channels,
keeping, for mixed TDD and FDD licensing, one or two further 28 MHz channels as guard band.
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Therefore:

a)

b)

for contiguously adjacent, technology neutral blocks that may need to contain also suitable guard bands inside
those blocks, this would require block sizes that would exceed the 4 x ChS by an amount of one to two
additional channels. Therefore in such cases of contiguously assigned blocks, typically required block sizes
might be in the order of:

e  System channel raster 3.5 MHz: Block size B=~17.5+21 MHz
e  System channel raster 7 MHz: Block size B=~35+42 MHz

if external guard bands are employed between the assigned blocks, then the suitable size of assigned blocks
should be equivalent just to the sum of 4 reference channel bandwidths.

Studies carried out by industry, based on assessing the balance between the coverage data density requirements and the
economics of system deployment conclude that total paired block sizes ranging from about 2x17.5 MHz up to 2x35 MHz
(including allowance for internal guard bands) can accommodate a reasonable capacity to meet the demands of a currently
anticipated service set. However these block sizes might be considered only a starting point if higher data rate demands are
expected, therefore total paired block size of about 2x42 MHz to 2x50 MHz, when available, would be more desirable,
easily satisfying current needs whilst providing capacity for future expansion and growth as well as spectrum for dealing
with interference issues.

In addition, whenever operators in contiguously assigned adjacent blocks would use the same standardised systems, the
potential for closer coordination and cooperation is maximised, increasing efficiency of spectrum use.
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ANNEX 2

MAXIMUM EIRP
1. Introduction

Maximum EIRP density limits are set by administrations in their national licensing conditions in order to define pfd levels
for co-ordination distances between different geographical areas or for cross-border agreements or sharing with other
services. Transmit output power and EIRP levels for Multipoint FWS systems are more driven by trade-offs between the
required service coverage and other operational considerations. EIRP density depends also on the system bandwidth that in
modern PMP FWS might be flexibly changed.

2.  Maximum EIRP within a block

The following table A2 gives guidance for Administrations on setting possible maximum EIRP limits or to arbitrate
interference cases between operators.

Station Type Max EIRP spectral density
(dBW/MHz)

(Including tolerances and ATPC range, Note 1)

Central Station (CS) +23
(and Repeater Station(RS) down-links) Note 2
Terminal Station (TS) outdoor +20
(and RS up-links) Note 3
TS (indoor) +12

Note 1: the total power delivered by a transmitter to the antenna of a station should not exceed 13 dBW,
ITU RR S21.5 refers

Note 2: CS EIRP density value given in the table is considered suitable for conventional 90 deg sectorial
antennas. Administrations may consider to adjust this value if other type of antennas are used (e.g. decrease
the limit for omni-directional antennas, or increase when narrow-sector or adaptive antennas are used)

Note 3: If Administrations wish to consider higher EIRP limits (e.g. for improving coverage in remote rural
areas), this should be achieved by using the high gain directional antennas, not by increasing output power,
however the higher interference potential of EIRP increase should be carefully considered

Table A2: EIRP density limits for CS and TS stations of PMP FWS

For further enhancing the efficiency, administrations may allow operators to apply mutual co-ordination at the block edge
and at the service border edge for potential further relaxation of the above EIRP limits, depending on requirements for
protecting other services or systems, such as PP FS. This could be reached, for instance, by taking advantage of mitigation
techniques such as the shielding effect, limiting the height of Central Stations, or for stations that are located far from the
service area boundary.

It should be noted that in some CEPT countries certain legacy systems in this band (e.g. WLL) were licensed with lower
EIRP limits than shown on Table A2 (e.g. 6.5-7.5 dBW/MHz). If in such cases administrations consider introduction of
new systems with power limits given in Table A2, the means to ensure mutual co-existence of new and legacy systems
should be considered.
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ANNEX 3

REFERENCE BLOCK EDGE MASK
1. Introduction

The block edge mask given in this annex was developed to ensure co-existence between PMP FWS applications only;
different considerations would be required where the adjacent system is not a PMP FWS system, but for example ENG/OB
or other.

The floor level in the mask provided in this annex has been based on co-existence studies reported in ECC Report 33;
where the PMP FWS co-existence studies were mostly made with statistical tools and assumptions of typical radio systems,
their deployment and service performance objectives. The reference points of the transition slope were chosen based on
consideration of practical filters and various modulation envelopes. These studies and considerations may be subject to
refinement as operational experience and system characteristics evolve. Therefore the block edge mask based upon these
studies may also be subject to refinement.

Emissions from one operator’s frequency block into another operator’s frequency-adjacent block will need to be controlled.
This was done in few other frequency bands by establishing fixed guard bands between the assignments. However, taking
due account of the possible variety of broadband systems considered in this recommendation, different network and service
requirements, and considering the expected broadening of the required bandwidth, it would be impossible to uniquely and
efficiently set such guard bands and it is recommended that coordination and interference mitigation techniques be
implemented between operators.

Alternatively, in this recommendation, a so-called Block Edge Mask (BEM) is established to achieve limitation of
emissions into an adjacent frequency block, by enabling the operators to place the outermost radio channels with suitable
guard-bands inside their assigned block, in order to reduce the interference potential with the operator of adjacent
frequency blocks. Transmitter power and outermost channel’s centre frequency could be traded-off in order to fulfil the
block edge requirement.

BEM is generally designed on the basis of a small level of degradation in an assumed interference scenario with a low
occurrence probability of a worst case (e.g. low probability of two directional antennas pointing exactly at each other). It is
not therefore excluded that in a limited number of cases specific mitigation techniques might be necessary.

In particular when Central Stations (CS) are co-located on the same building, the statistical approach is not applicable and it
is assumed that common practice of site engineering (e.g. vertical decoupling) is implemented for improving antenna
decoupling as much as possible.

Also adjacent block receiver rejection concurs to a reduced interference scenario, however the study in Report 33 did not
consider the effect of receiver selectivity since the technology neutrality assumption did not allow deciding on its typical
parameters. Therefore it is not in the scope of this recommendation to set limits for it; nevertheless it is expected that ETSI
standards will adequately cover the issue.

The BEMs given below were developed as a trade-off between the need to ensure co-existence between PMP FWS systems
with technology neutral assumptions and practical feasibility of transmitter filters to match the recommended masks, while
maintaining suitable frequency agility inside the assigned block.

The CS mask recommended in this Annex provides adjacent blocks (assumed to be sized from 4 typical system channels
plus an internal guard band as recommended in Annex 1) with increasingly protected frequency areas:

. Internal guard bands’ areas where protection is not offered unless the interested operators would practice active
coordination;
. Outermost system channels’ areas where protection is given with high probability, but in few worst cases

coordination between CSs might be needed, preferably between the involved operators themselves, considering that
in most cases the need for coordination may be avoided by operators choosing the innermost systems channels of the
block that are more protected,

. Innermost system channels’ areas where protection is given with very high probability.
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2. Block edge mask for CS

In cases where the amount of spectrum available for PMP FWS applications allows licensing of multiple frequency blocks
in the same geographical area, maximising spectral efficiency would require establishing some general rules for co-
existence of adjacent frequency blocks. These would require either coordination and/or mitigation techniques or the
application of a block edge mask. No such rules are necessary if only one block is made available for PMP FWS operations
in a given frequency band/geographic area.

It should be also noted that when TDD or mixed FDD/TDD systems are placed in immediately adjacent blocks, the
probability of occurrence of worst cases of interference between CSs is quite higher than in situations where only FDD are
deployed. Therefore, even if the mask proposed in this annex would offer a suitably low probability of interference for such
cases, when TDD systems are concerned additional mitigation techniques (geographic separation of stations,
natural/physical shielding, etc) and/or additional co-ordination (including networks synchronisation) between operators
should be implemented as far as possible.

Figure A3 shows the recommended block edge mask limits for the CS of PMP FWA; the limits shown are the absolute
maximum transmitter output power density values and intended to include tolerances and any ATPC range. The figures are
supplemented by tabular description of mask curve in Table A3.

ECC Report 33 has shown that when no co-ordination or interference mitigation is applied, the less directional antennas
(either CS or TS) generally produce more probability of interference; therefore out-of-block emissions in terms of EIRP
should be more stringent for lower directivity (and consequently with lower gain) antennas. That is why the recommended
block edge mask limits outside the block are described in this annex in terms of transmitter output power, allowing
operators to make practical use of this phenomenon by obtaining higher EIRP when using highly directional hence less
interfering antennas, while EIRP would be automatically lowered when low gain (e.g. omni-directional antennas) are
employed.

The reference frequency AF=0 of the mask should be understood as the central division line between adjacent frequency
blocks. If the blocks are immediately adjacent, then the mask reference frequency is precisely the border between the two
assigned blocks and respecting the mask limits may require operators to employ appropriate guard band inside the assigned
blocks. However, if an administration decides to introduce between neighbouring blocks external guard band of ~25% of
the assigned blocks (see Annex 1), then the reference frequency AF=0 of the mask should be understood to be at the centre
of guard band between neighbouring blocks.

It should be noted, that the occupied bandwidth of the channel carriers should always lie within the assigned block limits,
regardless of its absolute power. In other words, the occupied bandwidth of all individual carrier emissions are required to
fall within the spectrum block limit indicated by “0” in Figure A3. Only the out-of-band emissions of that transmitted
carrier should be present within the portion indicated between the “0” and “20%” markers.

After the block assignment procedure, if operators of adjacent blocks agree to co-ordinate between themselves, then

administration should not be enforcing the block edge mask requirement at the common border between those blocks. This
would allow fully optimising the utilisation of outermost parts of the blocks and achieving maximal spectral efficiency.
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Assigned
block

PMAX —l :

36—

Frequency offset break points Definition
for the CS mask (% of the size of the assigned block, Note)
A 20%
B 35%

Note: X% of the smaller of adjacent blocks, if blocks are of unequal size

Figure A3: Central Station Block Edge Spectral Density Mask

Frequency offset

CS Transmitter Output Power Density Limits

(dBW/MHz)
In-band (within assigned block) See Annex 2
AF=0 -36
0<AF<A -36 - 41-(AF/A)
A =77
A<AF<B =77 - 12-((AF-A)/(B-A))
AF>B -89
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3.  Out-of-block emission limits for TS

It was considered that the block edge mask for Terminal Stations was not required since Report 33 has shown that the
protection requirements would be sufficiently covered by applying current harmonised ETSI standards.

However, the applicability of the latter conclusion for TS limits with low gain non-directional antennas was verified for
scenarios with predominant use of such terminals in indoor environment. If it is intended that the majority of a consistent
population of TS with non-directional antennas will be used outdoors (e.g. on vehicles or for fixed outdoor installations),
then administrations may wish to establish special radio interface requirements setting out-of-block power limits for non-
directional outdoor TS, which would be up to 15 dB more stringent than noise floor limits given in ETSI EN 302 326-2, or,
alternatively, limit the maximum allowed EIRP for these applications, according to the expected proportion of outdoor use.

4. Assessment of the block edge masks

The BEM presented in this Annex is intended as "normalised" to 1MHz; however, for assessment purpose, the resolution
bandwidth (RBW), in particular in the out-of-band domain (which is likely related to the outermost transition zone), should
be appropriate for the system under test (ref. ITU-R SM.1541).

Therefore, in case a 1 MHz RBW, which will give conservative results, might not be appropriate for frequencies up to
B+1MHz (or —-B—1MHz) from the block edges, the same RBW, recommended in ETST EN 302 326-2 for spectrum density

masks (for the actual channel bandwidth of system under test) may be used, provided that the BEM limits are re-normalised
(tightened) by a factor:

10 log(1/RBW |y, ) -
In this latter case, discrete CW spectral lines may exceed the new re-normalised BEM by a factor:
10log(1/RBW/|,,, )—10log N -

where N = number of actual discrete lines falling within £0.5 MHz centred on each line.

Note: The above BEM limits shall not imply any relaxation of the limits for transmitter unwanted emissions in the spurious
domain that are referenced to actual carrier centre frequency, for these the equipment should still meet the requirements
according to ERC/REC74-01.

Edition 160206



ECC/REC/(04)05
Page 16

ANNEX 4

GUIDANCE FOR INTERFERENCE AVOIDANCE BETWEEN
CO-FREQUENCY ADJACENT-AREA ASSIGNMENTS

1 Introduction

In order to assign frequencies to a number of competing FWA operators in any given area or territory, certain guidelines
are needed in order to ensure that interference probability between these operators is minimised. These operators may be
deploying differing technologies requiring co-existence guidelines at the top level to be as generic as possible.

In addition, the inter-operator co-ordination burden should be minimised and flexibility provided to cater for specific
scenarios in order to help minimising any deployment constraints.

The same concept may be used for developing international agreements on utilisation of subject bands between
neighbouring countries. However, the procedure recommended in this annex may be not suitable for co-ordination in the
country border regions when different provisions are agreed via bi- or multi-lateral international agreements, e.g. based on
the concepts of preferential frequency blocks.

For detailed description of the proposed methodology, see section 3 in ECC Report 33.

2 Main principle behind the proposed procedure

For a balanced use of the assigned blocks at the service area boundary, without overestimating the coordination areas, it is
assumed that operators assigned with the same block, in adjacent areas, have to share the burden of co-existence the by
increasing the PFD limit at the boundary to that equivalent to half the required separation distance based on calculations
derived from the acceptable I/N at the receiver. This fully protects receivers located in the victim operator’s licensed area at
a distance equivalent to half the separation distance, but increases the chance that the victim will receive unacceptable
interference at distances less than this. This reduces the co-ordination burden within a reduced area and minimises “over-
protection”. Careful choice of distances and PFD triggers can minimise the chance of unacceptable interference.

The concept is illustrated in the figure A4.1 where equal systems and antenna height are assumed. However, the impact of
spherical diffraction attenuation makes the antenna height to play a role in the evaluation of Dy, (the lower are the
antennas the lower is the separation distance); when different antenna height are assumed, ECC Report 33 shows that, even
if the two operators might evaluate D,,;,/2 differently, due to different antenna heights, their sum is still producing the
required total Dy, required as shown in Figure A4.2.
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Victim receiver looking
— towards the interferer.
Interferer radiating % M .
. } ax acceptable interference
towards the victim % | .
. . 3 = xdB below thermal noise floor,
receiver in the neighbor %
area. Representative EIRP
is assumed E

|

PFD at
“A”

Boundary PFD “B”

Boundary between
licensed areas

Figure A4.1: Defining PFD limit at geographical block assignment boundary
(equal systems with same antenna heights)

In Figure A4.2 (Dpin/2)a (evaluated on the base of PFD at the boundary by operator A without knowing different antenna

height of operator B) is compensated by the fact that operator B, using higher antenna, would require a larger distance from
the border for matching PFD at the boundary.

Victim receiver looking
— towards the interferer.
Interferer radiating 3 .
.. -. Max acceptable interference
towards the victim % | .
L . 3 = xdB below thermal noise floor,
receiver in the neighbor
area. Representative EIRP| 3%
is assumed 3

Doin/2)s

Dmin %

I (Dmin/ 2)A

PFD at “A”
with  higher
antenna

"
b
Y

Boundary PFD “A”
Boundary PFD “B”

Boundary between
licensed areas

Figure A4.2: Defining PFD limit at geographical block assignment boundary
(equal systems, different antenna heights)

No compensation is present for different EIRP, therefore the evaluation of PFD should be made assuming a common

minimum value; operator wishing to go closer, could reduce EIRP beyond that value at risk of having interference or
asking for co-ordination.
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3 Proposed procedure

Administrations are recommended to request operators to apply the following process before installing a Central Station
(CS):

a. The operator is considering the antenna height and EIRP of the proposed CS;

b. The operator is calculating the suitable value for the boundary PFD from Figure A4.3 (reprinted from Report
33) based on the characteristics of proposed CS: actual antenna height and on the actual eirp or some agreed
for co-ordination purposed minimum EIRP value, whichever is the greatest;

c. The operator is determining using terrain-data propagation model whether he would meet such PFD at the
licensed area boundary;

d. In case, the PFD level is exceeded at the licensed area boundary, the operator need to reach an agreement
from the adjacent area operator.

It has to be noted that the lower is the antenna height, the higher are the diffraction attenuation and all other attenuation due
to obstacles such as building, trees etc. generally reducing the probability of worst case occurrence; and operators are
encouraged to use low antenna heights at the boundary.

Antenna

-70 heights (m)
50-50
A
75 A

40-40
30-30
-80
// 20-20
-85 /

-90

PFD (dBW/MHz/m?

oz -

-100

0 5 10 15 20 25 30

EIRP(dBW/MHz)

Figure A4.3: PFD at D,;,/2 (half the minimum CS separation distance) vs. EIRP,,

Note: the graphs in Fig. A4.3 were developed on the assumption of average case with propagation over flat land. Therefore,
these curves will be over-conservative in cases of propagation over obstructed paths (e.g. mountains, hills), and over-
optimistic for cases where spherical diffraction attenuation may be lower (e.g. broad river valleys, etc).
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ANNEX 5

SOME EXAMPLES OF STANDARDISED PMP FWS TECHNOLOGIES

1 Introduction

A number of ETSI Standards have been developed defining the “minimum requirements” (i.e. the basic radio-frequency
interface parameters and receiver sensitivity and interference robustness).

The ETSI EN 302 326-2 foresees system characteristics suitable for various basic access technologies (e.g. FDMA, TDMA,
CDMA and any mixture of those) defining the parameters relevant to R&TTE Directive’s Article 3.2 on essential
requirements.

A number of new mixed technologies are also present on the market (e.g. TDMA/OFDMA) and more are expected to be
designed for covering the increasing demand for new wide- and broadband services.

This annex notes some possibilities and their key characteristics based upon known (at the time of writing) standardisation
activities. These key characteristics were kept in mind whilst developing the assignment plans detailed in the previous
annexes. Their inclusion is not intended as a statement regarding their suitability, nor to grant them any “preferred” status,
but merely serves to illustrate the degree of flexibility that needs to be included in the frequency planning for PMP FWS.

2 EP ETSI BRAN HIPERMAN (HM) and IEEE 802.16

ETSI EP TC BRAN has drafted the TS 102 177 “HIPERMAN; Physical (PHY) layer HIPERMAN PHY” and TS 102 178
“HIPERMAN; Data Link Control (DLC) layer HIPERMAN DLC”, defining the basics for a standardized “multi-vendor”
radio interface in bands below 11 GHz. The revision 1.3.1 of the HiperMAN standard defines the PHY and DLC for
supporting Fixed/Nomadic applications.

TS 102 210 “HIPERMAN; System profiles” defines the interoperability profiles, the last available version at the publication
of this document being 1.2.1.

The main characteristics of HIPERMAN standards, v. 1.3.1, which is harmonized with IEEE 802.16-2004 and the 802.16¢
amendment (see technical details below), include:

e All the PHY improvements related to OFDM and OFDMA modes, including MIMO for the OFDMA mode

e Adaptive modulation and coding

e  Flexible channelisation, including the 3.5MHz, the 7MHz and 10MHz raster (up to 28MHz)

e Scalable OFDMA, including FFT sizes of 512, 1024 and 2048 points, to be used in function of the channel width,
such that the sub-carrier spacing remains constant

e  Up-link and down-link OFDMA (sub-channelisation) for both OFDM and OFDMA modes

e Adaptive antenna support for both OFDM and OFDMA modes

e  MIMO support for OFDMA mode

e PMP system architecture is supported

[ ]

Improvements related to low power consumption and hand-over for load-balancing or best C/(I+N)— carrier over
interference + noise — applicable also for fixed STs

e Capable to operate in paired spectrum allocations employing FDD and/or TDD; FDD terminal stations can operate
in either full or half-duplex.

These standards provide for many new features, calling for different deployment scenarios, in particular with indoor
terminals with omni-directional antennas, which have also been considered in a revision of ECC Report 33.
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ENTSCHEIDUNG DER KOMMISSION
vom 21. Mai 2008

zur Harmonisierung des Frequenzbands 3 400—3 800 MHz fiir terrestrische Systeme, die
elektronische Kommunikationsdienste in der Gemeinschaft erbringen konnen

(Bekannt gegeben unter Aktenzeichen K(2008) 1873)
(Text von Bedeutung fiir den EWR)

(2008/411EG)

DIE KOMMISSION DER EUROPAISCHEN GEMEINSCHAFTEN —

gestiitzt auf den Vertrag zur Griindung der Europdischen
Gemeinschaft,

gestiitzt auf die Entscheidung Nr. 676/2002/EG des Europi-
ischen Parlaments und des Rates vom 7. Marz 2002 iiber einen
Rechtsrahmen fir die Funkfrequenzpolitik in der Europiischen
Gemeinschaft (Frequenzentscheidung) ('), insbesondere auf Arti-
kel 4 Absatz 3,

in Erwdgung nachstehender Griinde:

(1)

Die Kommission hat in ihrer Mitteilung ,Ziigiger Zugang
zu Frequenzen fiir drahtlose elektronische Kommunika-
tionsdienste durch mehr Flexibilitdt“ (2), in der sie sich
u. a. auch auf das Frequenzband 3 400—3 800 MHz
bezicht, eine flexiblere Frequenznutzung befiirwortet.
Technologieneutralitit und Dienstneutralitit sind von
den Mitgliedstaaten im Rahmen der Gruppe fiir Fre-
quenzpolitik (RSPG) in ihrer Stellungnahme vom 23. No-
vember 2005 zur Politik fiir den Drahtloszugang zu
elektronischen Kommunikationsdiensten (WAPECS) als
wichtige politische Ziele zur Erreichung einer flexibleren
Frequenznutzung hervorgehoben worden. In dieser Stel-
lungnahme vertritt die Gruppe fiir Frequenzpolitik ferner
die Auffassung, dass diese Ziele nicht unvermittelt, son-
dern schrittweise verwirklicht werden sollten, um Markt-
stérungen zu vermeiden.

Die Zuweisung des Frequenzbands 3 400—3 800 MHz
fiir feste, ortsungebundene und mobile Anwendungen ist
ein wichtiger Schritt zur Bewiltigung der Konvergenz des
Mobilfunk-, Festnetz- und Rundfunksektors, der auch der
technischen Innovation gerecht wird. Die in diesem Fre-
quenzband erbrachten Dienstleistungen sollten haupt-
sdchlich den Zugang der Endnutzer zur Breitbandkom-
munikation ermdoglichen.

Es wird erwartet, dass die drahtlosen elektronischen
Kommunikationsdienste, ~denen das  Frequenzband
3 400—3 800 MHz zugewiesen werden soll, weitgehend
europaweite Dienste insofern sein werden, als die Nutzer
solcher Kommunikationsdienste in einem Mitgliedstaat

() ABL L 108 vom 24.4.2002, S. 1.
() KOM(2007) 50.

auch Zugang zu gleichwertigen Diensten in jedem ande-
ren Mitgliedstaat erhalten.

Gemafs Artikel 4 Absatz 2 der Entscheidung Nr.
676/2002[EG erteilte die Kommission der Europdischen
Konferenz der Verwaltungen fur Post und Fernmeldewe-
sen (nachfolgend ,CEPT* genannt) am 4. Januar 2006 ein
Mandat zur Feststellung der Bedingungen fir die Bereit-
stellung harmonisierter Funkfrequenzbinder in der EU
fuir Anwendungen des drahtlosen Breitbandzugangs
(BWA).

In ihrem aufgrund dieses Mandats vorgelegten Bericht
zum drahtlosen Breitbandzugang (CEPT-Bericht 15)
kommt die CEPT zu dem Schluss, dass der Aufbau von
Festnetzen, ortsungebundenen Netzen und Mobilfunknet-
zen im Frequenzband 3 400—3 800 MHz unter den
technischen Bedingungen, die in der Entscheidung ECC/-
DEC/(07)02 und in der Empfehlung ECC/REC/(04)05 des
Ausschusses fiir elektronische Kommunikation festgelegt
sind, technisch durchfiihrbar ist.

Angesichts der grofen Marktnachfrage nach terrestri-
schen elektronischen Kommunikationsdiensten fiir den
Breitbandzugang in diesen Frequenzbindern sollten die
Ergebnisse des der CEPT erteilten Mandats in der
Gemeinschaft Anwendung finden und von den Mitglied-
staaten unverziiglich umgesetzt werden. In Anbetracht
der Unterschiede, die derzeit auf nationaler Ebene bei
der Nutzung und der Marktnachfrage in den Teilbdndern
3 400—3 600 MHz und 3 600—3 800 MHz bestehen,
sollten fiir die Zuweisung und Bereitstellung der beiden
Teilbander unterschiedliche Termine festgesetzt werden.

Die Zuweisung und Bereitstellung des Frequenzbands
3 400—3 800 MHz im Einklang mit den Ergebnissen
des BWA-Mandats tragt der Tatsache Rechnung, dass es
in diesen Frequenzbindern bereits andere Anwendungen
gibt und auch nicht ausgeschlossen ist, dass diese Bander
kiinftig von anderen Systemen oder Diensten genutzt
werden, denen sie im Einklang mit der ITU-Vollzugsord-
nung fiir den Funkdienst zugewiesen sind (nicht-aus-
schliefliche Zuweisung). Geeignete Kriterien fiir eine ge-
meinsame Frequenznutzung, die ein Nebeneinander mit
anderen Systemen und Diensten in denselben oder in
benachbarten Frequenzbindern ermdglichen, sind im
ECC-Bericht 100 enthalten. Darin wird u. a. bestitigt,
dass eine gemeinsame Frequenznutzung mit Satelliten-
diensten angesichts des Ausbaus solcher Dienste in Eu-
ropa und der geografischen Trennungserfordernisse nach
einer Einzelfallprifung der tatsichlichen topografischen
Bedingungen oft moglich ist.
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(8)  Frequenzblock-Entkopplungsmasken (Block Edge Masks,
BEM) sind technische Parameter, die fiir den gesamten
Frequenzblock eines bestimmten Frequenznutzers gelten,
und zwar unabhingig von der Anzahl der Kanile, welche
die von ihm gewihlte Technik belegt. Diese Masken sol-
len Bestandteil des Genehmigungssystems fir die Fre-
quenznutzung sein. Sie gelten sowohl fiir Aussendungen
innerhalb eines Frequenzblocks (blockinterne Sendeleis-
tung) als auch die Aussendungen auflerhalb des Blocks
(AufSerblockaussendungen). Sie stellen regulatorische An-
forderungen dar, die dem Management des Risikos funk-
technischer Storungen zwischen benachbarten Netzen
dienen und unbeschadet der Grenzwerte gelten, die in
den gemifl der Richtlinie 1999/5/EG des Europdischen
Parlaments und des Rates vom 9. Marz 1999 tiber Funk-
anlagen und Telekommunikationsendeinrichtungen und
die gegenseitige Anerkennung ihrer Konformitdt (FuTEE-
Richtlinie) (') aufgestellten Geritenormen festgelegt sind.

(9)  Die Harmonisierung der technischen Bedingungen fiir die
Verfiigbarkeit und effiziente Nutzung der Funkfrequenzen
umfasst weder Fragen der Zuteilung, Genehmigungsver-
fahren oder Befristung, noch die Frage der Anwendung
wettbewerbsorientierter Auswahlverfahren zur Frequenz-
zuteilung; diese Aufgaben werden von den Mitgliedstaa-
ten im Einklang mit dem Gemeinschaftsrecht wahrge-
nommen.

(10)  Unterschiedliche Ausgangssituationen in den Mitglied-
staaten konnten zu Wettbewerbsverzerrungen fithren.
Der geltende Rechtsrahmen sieht jedoch Instrumente
vor, mit denen die Mitgliedstaaten solche Probleme in
angemessener, nicht diskriminierender und objektiver
Weise sowie unter Beachtung des Gemeinschaftsrechts
bewiltigen konnen, vor allem im Einklang mit der Richt-
linie 2002/20/EG des Europdischen Parlaments und des
Rates vom 7. Mirz 2002 iiber die Genehmigung elektro-
nischer Kommunikationsnetze und -dienste (Genehmi-
gungsrichtlinie) (%) und der Richtlinie 2002/21/EG des
Europdischen Parlaments und des Rates vom 7. Mirz
2002 iiber einen gemeinsamen Rechtsrahmen fiir elekt-
ronische Kommunikationsnetze und -dienste (Rahmen-
richtlinie) (3).

(11)  Aus der Nutzung des Frequenzbands 3 400-3 800 MHz
durch andere bestehende Anwendungen in Drittlindern
konnen sich in mehreren Mitgliedstaaten Beschrankungen
bei der Einfithrung und Nutzung dieser Binder fiir elek-
tronische Kommunikationsnetze ergeben. Informationen
tiber solche Beschrinkungen sollten der Kommission ge-
mifS Artikel 7 und Artikel 6 Absatz 2 der Entscheidung
676/2002[EG iibermittelt und gemifl Artikel 5 der Ent-
scheidung 676/2002[EG veroffentlicht werden.

(12) Um ecine effektive Nutzung des Frequenzbands
3 400—3 800 MHz auch langfristig sicherzustellen, soll-

(") ABL L 91 vom 7.4.1999, S. 10. Richtlinie gedndert durch die Ver-
ordnung (EG) Nr. 1882/2003 (ABL. L 284 vom 31.10.2003, S. 1).

() ABL L 108 vom 24.4.2002, S. 21.

() ABL. L 108 vom 24.4.2002, S. 33. Richtlinie geindert durch die
Verordnung (EG) Nr. 717/2007 (ABL L 171 vom 29.6.2007, S. 32).

ten die Behorden weiterhin Studien zur Steigerung der
Effizienz und zu innovativen Nutzungsarten, z. B. ver-
maschten Netzarchitekturen, durchfithren. Solche Studien
sollten bei Uberlegungen zur Uberpriifung dieser Ent-
scheidung beriicksichtigt werden.

(13) Die in dieser Entscheidung vorgesehenen Maflnahmen
stimmen mit der Stellungnahme des Funkfrequenzaus-
schusses tiberein —

HAT FOLGENDE ENTSCHEIDUNG ERLASSEN:

Artikel 1

Diese Entscheidung dient der Harmonisierung der Bedingungen
fur die Verfugbarkeit und die effiziente Nutzung des Frequenz-
bands 3 400—3 800 MHz fiir terrestrische Systeme, die elektro-
nische Kommunikationsdienste erbringen konnen, unbeschadet
des Schutzes und weiteren Betriebs anderer bestehender Nut-
zungsarten in diesem Band.

Attikel 2

(1)  Spatestens sechs Monate nach Inkrafttreten dieser Ent-
scheidung sorgen die Mitgliedstaaten fiir die nicht-ausschliefli-
che Zuweisung und Bereitstellung des Frequenzbands
3 400—3 600 MHz fiir terrestrische elektronische Kommunika-
tionsnetze in Ubereinstimmung mit den Parametern im Anhang
dieser Entscheidung.

(2)  Zum 1. Januar 2012 sorgen die Mitgliedstaaten fir die
nicht-ausschlieSliche Zuweisung und die anschlieSende Bereit-
stellung des Frequenzbands 3 600—3 800 MHz fiir terrestrische
elektronische Kommunikationsnetze in Ubereinstimmung mit
den Parametern im Anhang dieser Entscheidung.

(3) Die Mitgliedstaaten stellen sicher, dass die in Absatz 1
und 2 genannten Netze einen ausreichenden Schutz der Sys-
teme in benachbarten Frequenzbandern gewahrleisten.

(4)  In geografischen Gebieten, in denen die Koordinierung
mit Drittlindern ein Abweichen von den Parametern im An-
hang dieser Entscheidung erforderlich macht, sind die Mitglied-
staaten nicht gehalten, die Verpflichtungen aus dieser Entschei-
dung zu erfiillen.

Die Mitgliedstaaten unternechmen alle moglichen Anstrengungen
zur Behebung solcher Abweichungen, die sie der Kommission
unter Angabe des betroffenen Gebiets mitteilen, und veroffent-
lichen die diesbeziiglichen Informationen gemafS der Entschei-
dung Nr. 676/2002/EG.

Artikel 3

Die Mitgliedstaaten gestatten die Nutzung des Frequenzbands
3 400—3 800 MHz in Ubereinstimmung mit Artikel 2 fiir feste,
ortsungebundene und mobile elektronische Kommunikations-
netze.
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Artikel 4

Die Mitgliedstaaten beobachten die Nutzung des Frequenzbands 3 400—3 800 MHz und teilen der Kom-
mission ihre Erkenntnisse mit, um eine regelmifige und rechtzeitige Uberpriifung dieser Entscheidung zu
ermoglichen.

Attikel 5

Diese Entscheidung ist an die Mitgliedstaaten gerichtet.

Briissel, den 21. Mai 2008

Fiir die Kommission
Viviane REDING
Mitglied der Kommission
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ANHANG

PARAMETER GEMAR ARTIKEL 2

Die folgenden technischen Parameter werden als Frequenzblock-Entkopplungsmaske (Block Edge Mask, BEM) bezeichnet
und sind ein wesentlicher Teil der notwendigen Bedingungen fiir ein Nebeneinander benachbarter Netze bei Fehlen
bilateraler oder multilateraler Abkommen. Weniger strenge technische Parameter konnen angewandt werden, sofern diese
zwischen den Betreibern solcher Netze vereinbart worden sind. In diesem Frequenzband betriebene Gerdte konnen auch
anderen als den folgenden EIRP-Hochstwerten () entsprechen, sofern geeignete Stérungsminderungstechniken eingesetzt
werden, die den Anforderungen der Richtlinie 1999/5/EG geniigen und mindestens einen gleichwertigen Stérungsschutz
bieten wie diese technischen Parameter (2).

A. HOCHSTWERTE FUR BLOCKINTERNE AUSSENDUNGEN

Tabelle 1

Héchstwerte der spektralen EIRP-Dichte fiir feste oder ortsungebundene Anwendungen zwischen
3 400—3 800 MHz

Maximale spektrale EIRP-Dichte (dBm/MHz)
) (dBm/MHz)
Stationsart (einschlieRlich Toleranzen und des Bereichs der automatischen
Sendeleistungsregelung (ATPC))
Zentralstation (und Verstirkerstation auf der Abwirtsstrecke) +53
Anmerkung 1

Endstelle (im Aufenbereich) (und Verstirkerstation auf der +50
Aufwirtsstrecke)

Endstelle (im Innenbereich) +42

Anmerkung 1: Der in der Tabelle fir die Zentralstation angegebene Wert der spektralen EIRP-Dichte wird als geeignet fiir konventionelle
90°-Sektorantennen angesehen.

Tabelle 2
Hochstwerte der spektralen EIRP-Dichte fiir Mobilfunkanwendungen zwischen 3 400—3 800 MHz

Maximale spektrale EIRP-Dichte
(dBm/MHz)
(Mindestbereich der automatischen Sendeleistungsregelung
(ATPC): 15 dB)

Stationsart

Zentralstation +53
Anmerkung 1

Endstelle +25

Anmerkung 1: Der in der Tabelle fiir die Zentralstation angegebene Wert der spektralen EIRP-Dichte wird als geeignet fiir konventionelle
90°-Sektorantennen angesehen.

(!) EIRP bedeutet dquivalente isotrope Strahlungsleistung (Equivalent Isotropic Radiated Power).

(*) Die allgemeinen technischen Bedingungen fiir feste und ortsungebundene Netze sind in den harmonisierten Normen EN 302 326-2
und EN 302 326-3 beschrieben, die auch Begriffsbestimmungen fiir Zentralstation und Endstelle enthalten. Der Begriff Zentralstation
entspricht dem Begriff Basisstation, der im Zusammenhang mit zellularen Mobilfunknetzen verwendet wird.
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B. HOCHSTWERTE FUR  AUSSERBLOCKAUSSENDUNGEN  (FREQUENZBLOCK-ENTKOPPLUNGSMASKE — FUR
ZENTRALSTATIONEN)

Abbildung

Auflerblockaussendungen der Zentralstation

Definition
Frequenzabstand (% der Grofe des zugeteilten Frequenzblocks)
A 20 %
B 35%

Anmerkung: Bei unterschiedlich grofien Frequenzblocken beziehen sich die unter ,Definition” angegebenen Prozentsitze auf den
kleineren der benachbarten Blocke.

Tabelle

Tabellarische Beschreibung der Frequenzblock-Entkopplungsmaske fiir die Zentralstation

Hochstwerte fiir die Sender-Ausgangsleistungsdichte der
Frequenzabstand Zentralstation
(dBm/MHz)
Innerhalb des Bands (innerhalb des zugeteilten Blocks) Siehe Tabellen 1 und 2
AF=0 -6
0<AF<A — 6— 41- (AFJA)
A —47
A<AF<B — 47 =12+ (AF- A)/(B - A))
AF>B -59
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Businessplan

PLAN G&V 2010 2011 2012
in Tsd EUR in Tsd EUR in Tsd EUR
Dienste
Vorleistungen
Sonstige
Ertrage Gesamt 0 0 0

Personal eigenes

Leasingpersonal und freie Mitarbeiter

technischer Aufwand durch Dritte

Miete, Leasing von technischem Anlagevermégen
Mietleitungsaufwand

Vorleistungen

Abschreibung auf technisches Anlagevermdgen Funknetz
Abschreibung auf sonstiges technisches Anlagevermogen
sonstige Abschreibung

sonstiger Aufwand

Aufwand Gesamt 0 0 0
Betriebsergebnis 0 0 0
Cash Flow 0 0 0

Investitionen  techn. Ausstattung Funknetz
sonstige techn. Ausstattung
sonstige Investitionen
Gesamt 0 0 0

Finanzierung  Eigenmittel
Fremdmittel verbundene Unternehmen kurzfristig (bis ca. 3 Jahre)
Fremdmittel verbundene Unternehmen langfristig
Fremdmittel sonstige kurzfristig (bis ca. 3 Jahre)
Fremdmittel sonstige langfristig
Gesamt 0 0 0

Personal Anzahl Mitarbeiter (in GTK)" techn. Personal
Anzahl Mitarbeiter (in GTK)" sonstiges Personal
Leasingpersonal und freie Mitarbeiter
Gesamt 0 0 0

PLANBILANZ 2010 2011 2012

in Tsd EUR in Tsd EUR in Tsd EUR

technisches AV Funknetz
sonstiges technisches AV
sonstiges AV

Anlagevermdgen Gesamt 0 0 0
Sonstige Aktiva

Aktiva Gesamt 0 0 0
Eigenkapital

Verbindlichkeiten verbundene Unternehmen kurzfristig (bis ca. 3 Jahre)
Verbindlichkeiten verbundene Unternehmen langfristig
Verbindlichkeiten sonstige kurzfristig (bis ca. 3 Jahre)
Verbindlichkeiten sonstige langfristig
Sonstige Passiva

Passiva = Gesamt 0 0 0

1) Ganz-Tages-Krafte (GTK): Umrechnung des teilbeschaftigten Personals auf vollbeschaftigtes:
Eine Teilzeitkraft mit 10 Wochenstunden entspricht 0,25 GTK (wenn die Regelarbeitszeit bei Vollbeschéftigung 40 Wochenstunden betragt).
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Abtretungserklarung

An

Telekom-Control-Kommission
Mariahilferstrasse 77-79
A-1060 Wien

Osterreich

Name und Anschrift des Antragstellers

Betr.: Antrag zu F 1/09

Der Antragsteller erklart die unwiderrufliche Abtretung (siehe Kapitel 2.4 der Ausschreibungsun-
terlage) folgenden Sparbuches

Name

Kontonummer

Bank

Bankleitzahl

Losungswort

Betrag

Datum:

(firmenmaRige Zeichnung)

Telekom-Control-Kommission
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Vorlage fur Bankgarantie

Bankbezeichnung
Adresse

Republik Osterreich

c/o Telekom-Control-Kommission
MariahilferstraRe 77-79

A-1060 Wien

Garantie Nummer 1234567890

Die Bank XX gibt hiermit der Republik Osterreich die nachstehend umschriebene
unwiderrufliche Garantieerklarung ab:

Der Bank ist bekannt, dass sich die Firma XX, Adresse, im Rahmen des derzeit laufenden
Ausschreibungsverfahrens um die Frequenzzuteilungen im Frequenzbereich 3,5 GHz
(F 1/09) bewirbt. Gemal3 Kapitel 2.4 der Ausschreibungsunterlage vom XX.XX.2009 der
Telekom-Control-Kommission muss die Firma XX zusammen mit ihrem Antrag eine
abstrakte Bankgarantie einer Bank mit guter Bonitat zur Besicherung der beantragten
Bietberechtigung erbringen.

Die Bank XX garantiert hiermit gegeniiber der Republik Osterreich, ohne Priifung des
zugrundeliegenden Rechtsverhaltnisses und unter Verzicht auf jede Einwendung daraus,
eine Zahlung bis zu einer Gesamtsumme von

Euro XX
(in Worten XX Euro)

Auf lhre erste schriftliche Aufforderung auf das von lhnen bezeichnete Bankkonto zu leisten,
unter der Bedingung, dass die Zuteilung der Frequenzen nach dieser Ausschreibung an die
Firma XX erfolgt ist. Der Eintritt dieser Bedingung gilt uns als nachgewiesen, wenn Sie uns
dies in lhrer schriftlichen Aufforderung bestatigen.

Diese Garantie kann nicht vor dem XX.XX.2009 in Anspruch genommen werden.

Diese Garantie erlischt automatisch, sobald wir diese Urkunde zuriickerhalten haben,
spatestens jedoch am XX.XX.2009, selbst bei Nichtriickgabe dieser Urkunde, es sei denn,
dass sich von lhnen mittels Brief (per eingeschriebener Post oder Kurierdienst) spatestens
an diesem Tag bei uns eintreffend, in Anspruch genommen wurde.

Anspriche aus der gegenstandlichen Garantie kdnnen nur mit ausdricklicher Zustimmung
zugunsten Dritter abgetreten, verpfandet bzw. vinkuliert werden.

(firmenmaRige Zeichnung)
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EXPLANATORY MEMORANDUM

1 INTRODUCTION

This CEPT/ECC Decision addresses the availability of frequency bands between 3400-3800 MHz for the harmonised
implementation of Broadband Wireless Access (BWA) systems.

BWA is a descriptive term for radiocommunications systems providing wireless delivery (mainly to an end user but not
exclusively) of broadband traffic that can encompass fixed, nomadic and mobile applications. It is also considered that
BWA systems might include backhauling services for the same or a second operator.

Results of CEPT/ECC studies clearly identify the band 3400-3600 MHz as the widest available choice for current and
future BWA deployment in CEPT. The band 3600-3800 MHz has been identified as a possible additional or alternative
frequency band. On the basis of a survey undertaken by ERO in 2005, updated in 2006, a clear majority of European
countries indicated that they already use the 3400-3600 MHz band for Fixed Wireless Access (FWA). In addition, it
was also indicated in the survey that the use of the 3600-3800 MHz band for wireless access systems was at that time
limited to a few European countries.

To prepare the harmonisation of the frequency bands 3400-3600 MHz and 3600-3800 MHz for BWA, the following
sharing considerations have been carried out:

e The intra-service sharing (i.e. co-existence rules for two BWA systems/cells of different operators) was
originally addressed in ECC Report 33 (February 2006) for FWA/NWA deployment. The subsequent studies
of mobile usage mode, i.e. Mobile Wireless Access (MWA) systems, were based on certain assumptions that
included un-coordinated deployment as well as possible concentration of users (with active user density
representative of BWA scenarios) in indoor environment. These studies indicated that a guard band of around
one channel might be needed for MWA Terminal Station (TS) to TS compatibility scenario, which is
understood to be implicitly provided by Central Station (CS) Block Edge Mask requirements.

e The inter-service sharing of BWA vs. other systems and/or services across entire 3400-3800 MHz range. The
other systems and/or services considered in this study were Electronic News Gathering and Outside
Broadcasting (ENG/OB), Fixed Point-to-Point links, Fixed-Satellite Service (Space-to-Earth) and
Radiolocation Service (primary allocation below 3400 MHz and secondary allocation above 3400 MHz). The
results of these studies are contained in ECC Report 100. This Report provides guidance for Administrations
on co-ordination between BWA and other systems/services in the band, the details of the coordination
depending upon the characteristics of other systems/services and the BWA as well as BWA usage mode. This
includes guidance for co-channel sharing scenarios as well as for some adjacent compatibility cases, such as
the impact from BWA operation in the 3400-3600 MHz band into FSS earth station receivers operating above
3600 MHz.

2 BACKGROUND

In 1998 the band 3400-3600 MHz was identified as a preferred frequency band for FWA (ERC/REC13-04,
ERC/REC14-03, ERC Report 25 refer). The band 3600-3800 MHz is also used in some CEPT countries for multipoint
FWA systems in accordance with provisions of ERC/REC 12-08. Consequently, many CEPT administrations have
already delivered FWA licences to operators in order to provide FWA services. These authorisations are more often
technologically neutral and provide flexibility and freedom for operators to choose the best use of the spectrum for
fixed applications. Any modification of the use of the spectrum, especially on the usage mode, shall be analysed in
terms of compatibility and general policy for the licensed band.

During recent years the broadband connectivity has been increasing in Europe dramatically, boosted by the demand for
high speed access to the Internet, large volume e-mailing, video and audio streaming and file sharing and further
innovative multimedia services. The prospects of BWA take-up have been changing recently after the consolidated
industry efforts resulted in development of open inter-operability standards and new modulation technologies, allowing
to overcome the former line-of-sight requirements for links in subject bands, hence allowing deployment of easy-to-
install indoor user terminals. Recognising this ever increasing demand for broadband connectivity and the improved
prospects of radiocommunications systems in satisfying these demands in a most universal way, the ECC has studied
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the advantages and disadvantages of the development of a regulatory framework for BWA in the frequency band 3400-
3800 MHz.

BWA systems are expected to be mainly deployed in all usage modes i.e. FWA, Nomadic Wireless Access (NWA) and
MWA, where the CS will be at a fixed location, while TS will be deployed in a ubiquitous way. This Decision did not
consider wireless access systems using Multipoint-to-Multipoint (MP-MP, also known as Mesh) architectures.
Therefore further studies might be necessary in order to verify the applicability of this Decision for MP-MP (Mesh)
systems subject to market availability of such systems.

It should be noted that BWA TSs may use either directional or omni-directional antennas. It is assumed that, for
FWA/NWA use, the vast majority of TSs using omni-directional antennas will be operated indoors, but this may not
necessarily be the case for MWA use.

The more traditional authorisation approach required the regulator to make decisions between the service definitions
identified for each particular frequency band within an allocation table (e.g. European Common Allocations table in
ERC Report 25). This then required the regulator to define specific operating conditions. These conditions were
required to manage the interference potential for the specific usage mode (e.g. fixed and mobile). Therefore, this may
have meant that not all of the usage modes would be permitted. In some CEPT countries there has already been a move
towards spectrum authorisations that allow operators flexibility in the manner in which networks are deployed and
configured. These are spectrum block geographical area authorisations. This is where the operator is given authorisation
to use a particular frequency block for a defined geographic area, rather than defining the operating conditions (e.g.
specific location of transmitters, specific bandwidth etc.). In this regime it could be possible, depending on the national
situation, to give to the operators the flexibility to determine the usage mode. However it has to be acknowledged, that
the need for managing the different interference potential related to the specific usage mode might result in limiting this
additional flexibility, or in different constraints for the use of some modes.

3 REQUIREMENT FOR AN ECC DECISION

The allocation or designation of frequency bands for use by a service or system under specified conditions in CEPT
administrations is laid down by law, regulation or administrative action. ECC Decisions are required to deal with the
radio spectrum related matters and for the carriage and use of equipment throughout Europe. The harmonisation on an
European basis supports the Directive 1999/5/EC of the European Parliament and of the Council of 9 March 1999 on
radio equipment and telecommunications terminal equipment and the mutual recognition of their conformity. A
commitment by CEPT administrations to implement an ECC Decision will provide a clear indication that the required
frequency bands will be made available on time and on a European-wide basis.
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ECC Decision
of 30 March 2007

on availability of frequency bands between 3400-3800 MHz

for the harmonised implementation of
Broadband Wireless Access systems (BWA)

(ECC/DEC/(07)02)

"The European Conference of Postal and Telecommunications Administrations,

considering

a)

b)

c)

d)

€)

f)

9)

h)

)

k)

that the frequency bands 3400-3600 MHz and 3600-3800 MHz are allocated to the Fixed Service and to
the Fixed-Satellite Service (space-to-Earth) on a primary basis in ITU Region 1;

that the bands in considering “a” are allocated to the Mobile Service on a secondary basis and the band
3400-3600 MHz is also allocated to the Radiolocation Service on a secondary basis in ITU Region 1;

that definitions of Broadband Wireless Access (BWA) applications encompassing Fixed Wireless Access
(FWA), Nomadic Wireless Access (NWA), and Mobile Wireless Access (MWA) can be found in
Recommendation ITU-R F.1399;

that the European Common Allocation Table (ECA) specified in ERC Report 25 foresees an allocation in
the frequency band 3400-3800 MHz on a primary basis to the Mobile Service, recognising that in some
countries the status of the Mobile Service may be secondary;

that the ECA indicates the major co-primary utilisation of the band 3400-3600 MHz for BWA
applications and coordinated SAP/SAB applications for occasional use;

that the ECA indicates the major co-primary utilisation of the band 3600-3800 MHz for BWA,
medium/high capacity Fixed Service links and FSS applications;

that the band 3400-3600 MHz has been identified as a preferred frequency band for FWA (ERC/REC 13-
04, ERC/REC 14-03 refer);

that the band 3600-3800 MHz has been also used in some CEPT countries for multipoint FWA systems in
accordance with provisions of ERC/REC 12-08;

that in some countries the band 3400 MHz to 3410 MHz is used by land, airborne and naval military
radars;

that FSS earth stations are operated in the bands 3400-3600 MHz and 3600-3800 MHz, especially above
3700 MHz;

that Radio Amateur Services are authorised in the frequency band 3400-3410 MHz on a secondary basis;

that spectrum authorisations for BWA in the bands in considering “a”, based on assignment/allotment of
spectrum blocks over a defined geographical area, may allow one or more of the applications of BWA
referred to in considering “c”;

that for spectrum authorisations for BWA in the bands in considering “a” that are given by
Administrations to individual equipment, i.e. Central Stations (CS), the conditions of use may need to be
qualified to manage the technical arrangements between a number of different operators;

that for an efficient introduction of BWA in the frequency bands identified in considering “a”,
administrations will have to consider an appropriate co-ordination regime, e.g. licensing on a regional,
local area or on an individual equipment basis, that takes in to account the extent of the use of these bands
by other systems or services (e.g. FSS, Point-to-Point FS, etc);
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that in general, if suitable separation distance is set up between BWA CS and other systems the impact of
BWA Terminal Stations (TS) is not significant. Therefore registration of CSs alone may be sufficient for
managing sharing issues;

that within the two frequency bands defined in considering “a”, if both bands completely available for
BWA, pairing of sub-bands 3400-3500/3500-3600 MHz and 3600-3700/3700-3800 provide suitable
frame conditions for Frequency Division Duplex (FDD) and Time Division Duplex (TDD) systems or
their combination;

that ECC Report 33 on "The analysis of the coexistence of point-to-multipoint Fixed Wireless Systems
cells in the 3.4-3.8 GHz band" (February 2006) provides guidelines for efficient, technology independent
deployment of 3.5 GHz and 3.7 GHz point-to-multipoint FWA systems;

that ECC Report 76 on "Cross-border coordination of multipoint fixed wireless systems in frequency
bands from 3.4-33.4 GHz" (February 2006) addresses the issue of finding a most suitable method and
criteria for cross-border coordination between point-to-point systems and multipoint FWA systems
located on different sides of a national border;

that ECC Recommendation (04)05 (adopted in February 2006) provides “Guidelines for accommodation
and assignment of multipoint fixed wireless systems in frequency bands 3400-3600 MHz and 3600-3800
MHz”;

that ECC Report 100 on ”Compatibility studies in the band 3400-3800 MHz between Broadband Wireless
Access Systems (BWA) and other services” addresses the inter-service sharing and adjacent band
compatibility of BWA vs. other existing services/systems (point-to-point, ENG/OB, fixed-satellite service
(space-to-Earth) and radiolocation service);

that taking into account the availability of spectrum on a national basis, some CEPT administrations have
already released spectrum within the 3400-3600 MHz band and may also consider providing spectrum to
BWA within the 3600-3800 MHz band as far as compatible operation with earth stations in the fixed-
satellite service (s-E) as well as with existing Point-to-point links in the fixed service is possible;

that it is important to make spectrum available for BWA in order to meet an overall demand for
broadband connectivity;

that the identification of the bands defined in considering “a” for BWA does not preclude the future use of
these bands by other systems and services to which these bands are allocated or designated,;

that the frequency assignment/allotment for BWA should also take into account the existing bi- or multi-
lateral international agreements and general cross-border co-ordination procedures as given in ITU Radio
Regulations to ensure suitable protection of similar or different systems and services in neighbouring
countries;

that in EU/EFTA countries the radio equipment that is under the scope of this Decision shall comply with
the R&TTE Directive. Conformity with the essential requirements of the R&TTE Directive may be
demonstrated by compliance with the applicable harmonised European standard(s) or by using the other
conformity assessment procedures set out in the R&TTE Directive;
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DECIDES

1.

that spectrum shall be designated for BWA deployment within the band 3400-3600 MHz and/or 3600-
3800 MHz, subject to market demand and with due consideration of other services deployed in these bands;

2. that administrations shall consider allowing flexible usage modes within authorised BWA deployments in
the frequency bands identified in Decides 1, taking into account the considerations as described in the
Annex;

3. that for the deployment of BWA networks in the frequency bands identified in Decides 1, administrations
shall take into account the in-band and adjacent band compatibility with other services/systems (e.g. FS,
FSS, ENG/OB, etc) and as a result, coordination of the BWA CS with existing services/systems may be
required in the concerned area;

4. that this Decision enters into force on 30 March 2007;

5. that the preferred date for implementation of this Decision shall be 01 July 2007;

6. that CEPT administrations shall communicate the national measures implementing this Decision to the ECC
chairman and the Office when the Decision is nationally implemented."

Note:

1 The following Members have a derogation to implement this Decision:

Spain until 31 December 2012
2 Please check the Office web site (http://www.ero.dk) for the up to date position on the implementation

of this and other ECC Decisions.
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Annex

Considerations for Implementation of Flexible Usage Mode for BWA in 3400-3600 MHz and/or in
3600-3800 MHz

1. Definitions

The reference to “flexible usage mode” means regulatory provisions (e.g. licence conditions), which would
allow BWA licence holder to deploy various types of TSs: fixed (Fixed Wireless Access - FWA), nomadic
(Nomadic Wireless Access - NWA) or mobile (Mobile Wireless Access - MWA).

The detailed definitions of FWA, NWA and MWA are given in Recommendation ITU-R F.1399.

A typical example of FWA TS could be a stationary roof-top user equipment. An example of NWA TS could
be a desk-top portable user equipment or laptop PC equipped with the internal BWA access card. An example
of MWA TS could be a handheld user terminal.

2. General considerations

When deciding on granting flexible usage mode rights to BWA licence(s), administrations shall consider
following issues:

e Compliance with relevant provisions of legal instruments governing the field of
radiocommunications, such as the ITU Radio Regulations, EU legislation and corresponding national
telecommunications laws (i.e. national acts transposing ITU and EU acts, as well as any further
sovereign regulations in the field);

e Legacy situation, e.g. consider the regulatory limitations and conditions of existing (previously
issued) authorisations in the frequency bands subject to this Decision;

e Technical provisions established by existing international frequency co-ordination agreements.

3. Technical considerations

As a starting point, the guidance given in ECC Recommendation (04)05 on technical conditions for
implementation of flexible usage mode, to be set in the technology neutral BWA licence process, shall be
considered.

Furthermore, the introduction of MWA usage mode will be subject to following additional requirements for
deployment of mobileTS:

a. Maximum radiated power density of 25 dBm/MHz;

b. Minimum ATPC range of 15 dB;

¢.  When blocks are assigned contiguously (without external guard bands) care should be taken
not to allow a TS transmit centre frequency closer than one channel width from the block
edge unless co-ordination between operators is undertaken. Co-ordination may include the
application of other specific interference mitigation measures. However it is understood that
such a “virtual guard channel” is implicit, under normal circumstances, through application
of the CS Block Edge Mask as recommended in ECC/REC(04)05.
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