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1 Einleitung

Die Telekom-Control-Kommission fuhrt gemaR 8§ 55 TKG 2003 ein Verfahren zur Zuteilung von
Frequenzen im Frequenzbereich 3,5 GHz durch. Zur Vergabe gelangen in 5 Regionen je 3 bzw.
in einer Region 2 Frequenzpakete, die sich aus jeweils mehreren Duplexfrequenzkanélen
zusammensetzen (siehe Kapitel 2.2.).

1.1 Innerstaatliche Rahmenbedingungen

Die vorliegende Ausschreibung erfolgt auf Basis des Telekommunikationsgesetzes 2003
(TKG 2003), BGBI. | Nr. 70/2003. Anwendung finden daneben auch die in Osterreich geltenden
Verfahrensvorschriften, insbesondere das Allgemeine Verwaltungsverfahrensgesetz 1991
(AVG) BGBI Nr. 51, in der geltenden Fassung (BGBI | Nr. 10/2004).

Die Zustandigkeit der Telekom-Control-Kommission fir die Vergabe von Frequenzen nach 8§ 55
TKG 2003 ergibt sich aus § 54 Abs. 3Z2i1Vm § 117 Z 10 TKG 2003. Gemal3 § 54 Abs. 3 Z 2 ist
die Regulierungsbehorde fur die Frequenzzuteilung sowie zur Anderung und zum Widerruf von
Frequenzzuteilungen betreffend jene Frequenzen zustandig, hinsichtlich derer im
Frequenznutzungsplan eine Festlegung gemanR § 52 Abs. 3 getroffen wurde.

Diese Festlegung wurde in der Verordnung des Bundesministers fur Verkehr, Innovation und
Technologie, mit der die Verordnung betreffend die Frequenznutzung geandert wird (BGBI. Il
Nr. 134/2004) getroffen. Aufgrund dieser Festlegung ergibt sich die Zustandigkeit der Telekom-
Control-Kommission.

Das Frequenzzuteilungsverfahren durch die Regulierungsbehérde ist in 8§55 TKG 2003
geregelt.

1.1.1 Frequenzzuteilungsverfahren

Gemal § 55 Abs. 1 TKG 2003 hat die Regulierungsbehdrde die ihr Gberlassenen Frequenzen
demjenigen Antragsteller zuzuteilen, der die allgemeinen Voraussetzungen des Abs. 2 Z 2
(8 55 Abs. 2 Z 2 TKG 2003) erfullt und die effizienteste Nutzung der Frequenzen gewahrleistet.
Dies wird durch die Hohe des angebotenen Frequenznutzungsentgeltes festgestellt. Das
Frequenzzuteilungsverfahren gliedert sich in zwei Stufen:

1. Nach Einlangen der Antrédge wird von der Regulierungsbehdrde das Vorliegen
der Voraussetzungen gemalf § 55 Abs. 2 Z 2 TKG 2003 geprift (vgl. Kapitel 4).
Jene Antragsteller, welche die Voraussetzungen nicht erfiillen, werden geman
8§ 55 Abs. 8 TKG 2003 vom Frequenzzuteilungsverfahren ausgeschlossen. Die
Regeln fur die Ermittlung des hochsten Gebotes im Rahmen der Auktion werden
von der Telekom-Control-Kommission gemafd 8 55 Abs. 9 TKG 2003 festgelegt
und den Antragstellern spatestens 2 Wochen vor Beginn der Versteigerung
zugestellt. Die Telekom-Control-Kommission nimmt in Aussicht, den Entwurf der
Versteigerungsregeln im August 2004 auf der Website der Rundfunk und
Telekom Regulierungs GmbH (www.rtr.at) zu verdffentlichen und die
Verfahrensanordnung den Antragstellern bereits ehestmdglich nach Ende der
Ausschreibungsfrist zuzustellen.

2. Die zweite Stufe wird in Form einer Auktion durchgefuhrt (vgl. Kapitel 2.7).

Telekom-Control-Kommission 4



F 5/04

1.2 Zeitplan des Vergabeverfahrens

Im Folgenden sind die zeitlichen Eckpunkte des Vergabeverfahrens aufgelistet. Der genaue
Zeitpunkt fur das Versteigerungsverfahren wird den Antragstellern nach der Entscheidung der

Telekom-Control-Kommission tber diesen Termin bekannt gegeben werden.

Aktivitat Termin Verweis
Verdéffentlichung der Ausschreibung 7.7.2004

Fragenbeantwortung durch Kapitel 5.4
Telekom-Control-Kommission

Einlangen der Fragen bis 19.7.2004/10.00 Uhr (Ortszeit)

Fragebeantwortung bis spatestens 2.8.2004

Ende der Ausschreibungsfrist 9.9.2004/12.00 Uhr (Ortszeit)

Entscheidung betreffend die Zulassung zur voraussichtlich am 20.9.2004 Kapitel 2.6
Auktion

Versteigerungsverfahren Oktober/November 2004 Kapitel 2.7
Termin der Frequenzzuteilung Binnen 14 Tagen nach Ende des Kapitel 2.8

Versteigerungsverfahrens

TABELLE 1:

ZEITPLAN DES VERGABEVERFAHRENS

Telekom-Control-Kommission
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Abbildung 1 liefert einen Uberblick tiber die Schritte des Vergabeverfahrens.

Antrag auf
Frequenzzuteilung

v A 4

Zustellung der Antragsprifung gemaf 8
Auktionsregeln 55 Abs. 1iVm Abs. 2 72
TKG 2003

\ 4 \ 4

Falls erforderlich

Ausscheidung von Zulassung zur Auktion

Antragstellern gem. § 55
Abs. 8 TKG 2003 bzw.

\ 4

gem. Kapitel 2.6.1 der
Ausschreibungsunterlage Bieterschulung

Auktion

y

Frequenzzuteilung

ABBILDUNG 1: ABLAUF DES VERFAHRENS

Telekom-Control-Kommission



F 5/04

2 Frequenzzuteilungsverfahren

2.1 Verfahrensablauf

Wie bereits in Kapitel 1.1 erwéhnt, gliedert sich das Frequenzzuteilungsverfahren in zwei
Stufen. In der ersten Stufe erfolgt gemaR § 55 Abs. 1 iVm Abs. 2 Z 2 TKG 2003 die Prufung
hinsichtlich des Vorliegens der in 8§55 Abs. 2 Z 2 TKG 2003 genannten Kriterien. Jene
Antragsteller, welche die Voraussetzungen des 855 Abs. 272 TKG 2003 nicht erfullen,
werden gemal 855 Abs. 8 TKG 2003 vom Frequenzzuteilungsverfahren ausgeschlossen.
Weiters erfolgt in der ersten Stufe eine Prifung der Antragsteller je Region im Hinblick darauf,
ob diese konzernmalig verbunden sind. Im Fall des Vorliegens einer Bewerbung von
verbundenen Unternehmen in der selben Region wird jenes Unternehmen in dieser Region zur
Frequenzauktion zugelassen, welches in dieser Region den Antrag zuerst eingebracht hat.

Die 2. Stufe wird in Form einer Auktion durchgefihrt.

2.2 Auktionsgegenstande

Zur Versteigerung gelangen in 5 Regionen je 3 bzw. in einer Region 2 Frequenzpakete (vgl.
Kapitel 3). Die Einteilung der Regionen ist im folgenden Kapitel dargestellt.

2.2.1 Regionen

Die Einteilung der Regionen erfolgte nach soziodemographischen, wirtschaftsgeographischen
und technischen Gesichtspunkten. Die Regionen sind mit 1 bis 6 bezeichnet. Gréf3tenteils sind
die Regionsgrenzen mit Bezirksgrenzen ident. Lediglich im Grenzgebiet zwischen den
Regionen 1 und 2 werden Gemeindegrenzen zur Abgrenzung herangezogen. Die folgende
Abbildung zeigt die Einteilung der Regionen. Die konkrete Regionsabgrenzung ist aus Anlage A
ersichtlich.

Telekom-Control-Kommission 7
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2.2.2 Frequenzpakete

Die Frequenzen werden in Form konkreter Frequenzpakete versteigert. Die Pakete sind jeweils
nur in bestimmten Regionen (vgl. Tabelle 2) verflgbar.

Das verfligbare Spektrum wird in den Regionen 1, 2, 3, 5 und 6 in drei Pakete (A, B und C), in
der Region 4 in zwei Pakete (D und E) geteilt.

Frequenzpaket/Bandbreite*)
Region
A B C D E

1 2 X 21 MHz 2 X 28 MHz 2 x 21 MHz - -

2 2 x 21 MHz 2 X 28 MHz 2 x 21 MHz - -

3 2 X 21 MHz 2 X 28 MHz 2 x 21 MHz - -

4 - - - 2 x 35 MHz 2 x 42 MHz

5 2 X 21 MHz 2 X 28 MHz 2 X 21 MHz - -

6 2 x 21 MHz 2 X 28 MHz 2 x 21 MHz - -
TABELLE 2: AUSSTATTUNG DER FREQUENZPAKETE
*) Hinsichtlich der konkreten Nutzungsbedingungen siehe Kapitel 3.3.2
Die einzelnen Frequenzpakete werden nach ihrer Frequenzausstattung und nach
soziodemographischen Gesichtspunkten (Bevélkerungszahl und Anzahl der Haushalte)

bewertet. Diese Bewertung wird im weiteren Verfahren als lot rating bezeichnet. Im Zuge dieser
Bewertung ergeben sich je Frequenzpaket und Region folgende Werte:

Frequenzpaket/Lot rating
Region
A B C D E
1 200 240 200 - -
2 110 132 110 - -
3 40 48 40 - -
4 - - - 28 32
5 40 48 40 - -
6 70 84 70 - -
TABELLE 3: LOT RATING JE FREQUENZPAKET UND REGION

Telekom-Control-Kommission 9
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2.3 Antrag

Der Antragsteller hat den Antrag (mittels beiliegendem Antragsformular) folgendermalfien
auszugestalten:

e Auswahl jener Regionen in denen er an der Auktion teilnehmen mochte

Die Antragsteller haben im Antrag jene Regionen auszuwahlen, in denen
sie ein Frequenzpaket erwerben mochten. Es steht den Antragstellern
frei in allen Regionen Antrdge zu stellen. Eine Ausnahme stellen
verbundene Unternehmen dar. Eine Bewerbung verbundener
Unternehmen in der selben Region fiihrt zum Ausschluss eines dieser
Unternehmen von der Vergabe in dieser Region (siehe Kapitel 3.6.1).
Pro Region kann pro Antragsteller lediglich ein Frequenzpaket ersteigert
werden.

e Beantragung des Umfanges der Bietberechtigung fir das
Versteigerungsverfahren

Es kénnen im Antrag keine konkreten Frequenzpakete beantragt werden. Der Antragsteller hat
stattdessen eine Bietberechtigung fur das Versteigerungsverfahren (vgl. Kapitel 2.7) zu
beantragen. Diese ist durch eine Bankgarantie zu besichern. Der Umfang der beantragten
Bietberechtigung ergibt sich aus der Summe der ,lot ratings' jener Frequenzpakete die er
maximal erwerben mdchte (vgl. Tabelle 3). Die HOhe der Bankgarantie errechnet sich aus der
Multiplikation der Bietberechtigung mit € 2.000.-. Der Bieter kann auf jede Kombination von
Frequenzpaketen bieten, unter der Voraussetzung, dass die Summe der lot ratings aller seiner
Gebote den beantragten Umfang der Bietberechtigung nicht tbersteigt. Die Bietberechtigung
kann sich im Laufe des Versteigerungsverfahrens auf Grund der tatséchlichen Aktivitat des
Bieters reduzieren (vgl. Kapitel 2.7). Der maximale Umfang der Bietberechtigung, welcher
beantragt werden kann, betrdgt 584 Punkte (entspricht der Beantragung des breitesten
Frequenzpaketes in allen Regionen). Die folgenden Beispiele sollen die Thematik der
Bietberechtigung naher erlautern:

Beispiel 1. Ein Bieter beantragt 240 Punkte und nennt alle Regionen. Dadurch ist es ihm
maoglich entweder ausschlief3lich in der Region 1 das Frequenzpaket B und damit in keiner
anderen Region ein Frequenzpaket zu ersteigern oder in mehreren anderen Regionen bis zur
Summe von 240 Punkten Frequenzpakete zu ersteigern (z.B. Paket A in den Regionen 2, 5 und
6 — Summe 220 Punkte).

Beispiel 2: Ein Bieter mochte in den Regionen 1, 2, 3, 5 und 6 das Frequenzpaket C erwerben
und in der Region 4 das Frequenzpakt D. Der Bieter nennt alle Regionen und beantragt eine
Bietberechtigung im Umfang von 488.

Beispiel 3: Ein Bieter mochte das Frequenzpaket A oder C in einer Region ersteigern, wobei fur
ihn die Region zum Zeitpunkt der Antragstellung noch nicht feststeht. Der Bieter nennt alle
Regionen bis auf Region 4 und beantragt eine Bietberechtigung im Umfang von 200 (dies
entspricht dem lot rating von Frequenzpaket A oder C in der am hochsten bewerteten Region).

2.4 Bankgarantie

Der Antragsteller hat die beantragte Bietberechtigung mittels einer auf erste Anforderung
abzurufenden, abstrakten Bankgarantie einer Bank mit guter Bonitat zu besichern. Die Hohe
der Bankgarantie errechnet sich aus der Multiplikation der Bietberechtigung mit € 2.000.-. Wird
die beantragte Bietberechtigung nicht im vollen Umfang durch die Bankgarantie besichert, so
reduziert sich die Bietberechtigung auf den durch die Bankgarantie besicherten Umfang.

Telekom-Control-Kommission 10
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Die Bankgarantie hat als alleinige Wirksamkeitsbedingung die Zuteilung der Frequenzen nach
dieser Ausschreibung an den Antragsteller zu beinhalten. Die Garantie muss als Begunstigten
die Republik Osterreich (Bund) nennen und von spatestens 9.9.2004 bis mindestens
31.12.2004 gultig sein. Die Bankgarantie ist bereits dem Antrag beizulegen.

Nach Abschluss des Verfahrens werden jenen Antragstellern, denen die beantragten
Frequenzen nicht zugeteilt wurden, die von ihnen gelegten Bankgarantien zuriickgestellt. Die
Bankgarantien jener Antragsteller, denen Frequenzen nach dieser Ausschreibung zugeteilt
werden, werden nach vollstandiger Bezahlung des Frequenznutzungsentgelts zuriickgestellt.

Die folgende Tabelle enthalt eine Ubersicht iber die Hohe der Bankgarantie in Euro,
aufgeschlisselt nach Frequenzpaket und Region, wie sie sich unter Berlcksichtigung der lot
ratings aus Tabelle 3 ergibt.

Bankgarantie fir Frequenzpaket in Euro
Region
A B C D E
1 400.000,- 480.000,- 400.000,-
2 220.000,- 264.000,- 220.000,-
3 80.000,- 96.000,- 80.000,-
4 56.000,- 64.000,-
5 80.000,- 96.000,- 80.000,-
6 140.000,- 168.000,- 140.000,-
TABELLE 4: HOHE DER BANKGARANTIE JE FREQUENZPAKET UND REGION

2.5 Erstgebot in der Auktion

Die Auktion beginnt mit einem Erstgebot (Mindestgebot fir die erste Runde), welches von der
Telekom-Control-Kommission auf Grundlage folgender rechtlicher Vorgaben festgelegt wurde:

Gemal § 55 Abs. 4 TKG 2003 konnen die Ausschreibungsunterlagen auch Angaben Uber die
Hohe des mindestens anzubietenden Frequenznutzungsentgeltes enthalten. Diese Angaben
haben sich an der Hohe der fir die zuzuteilenden Frequenzen voraussichtlich zu entrichtenden
Frequenzzuteilungsgebihren zu orientieren. In der Telekommunikationsgebihrenverordnung
(idF BGBI. Il Nr. 388/2001) ist festgelegt, dass die Frequenzzuteilungsgebuhr fir die Zuteilung
einer Frequenz oder eines Frequenzpaares fir ein Richtfunkverteilsystem je Sektor (Funkfeld)
im Falle der Nicht-Koordinierung Euro 98,11 betragt. Aufgrund der voraussichtlichen Anzahl von
zentralen Funkstellen und Sektoren je zentraler Funkstelle ergeben sich die aus der folgenden
Tabelle ersichtlichen Erstgebote je Frequenzpaket und Region in Euro:

Telekom-Control-Kommission 11
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Erstgebot flr Frequenzpaket in Euro
Region
A B C D E
1 40.600,- 40.600,- 40.600,-
2 32.300,- 32.300,- 32.300,-
3 15.800,- 15.800,- 15.800,-
4 5.500,- 5.500,-
5 14.700,- 14.700,- 14.700,-
6 28.800,- 28.800,- 28.800,-
TABELLE 5: ERSTGEBOT JE FREQUENZPAKET UND REGION

2.6 Teilnahmebedingungen

Der Antragsteller muss Rechtspersonlichkeit haben und voll handlungsfahig im Sinne des
8 9 AVG sein. Der Antragsteller muss seinen Hauptwohnsitz (bei juristischen Personen seinen
Sitz) in einem Vertragsstaat des EWR haben.

2.6.1 Verbundene Unternehmen

Von mehreren Antragstellern, die konzernmaRig (im Sinne des § 244 HGB bzw. § 15 AktG und
§ 115 GmbHG) bzw. in der in 8§ 41 KartG 1988 beschriebenen Form (mittelbar oder unmittelbar)
miteinander verbunden sind, wird im Rahmen dieser Ausschreibung pro Region nur ein
Antragsteller zur Frequenzauktion zugelassen. Dasselbe gilt, wenn Antragsteller sonst in einer
Weise verbunden sind, aufgrund derer ein Antragsteller unmittelbar oder mittelbar einen
wettbewerblich erheblichen Einfluss auf den anderen Antragsteller ausiuben kann (z.B. durch
Syndikatsvertrage etc.). Fir den Zweck der vorliegenden Ausschreibung wird vermutet, dass
bei Vorliegen bedeutender Beteiligungen im Sinne der 88 91f BorseG — mit Ausnahme bloRRer
Finanzbeteiligungen - ein wettbewerblich erheblicher Einfluss besteht.

Bei der Beurteilung des Einzelfalles ist auch zu berlcksichtigen, ob die Antragsteller sich
gegebenenfalls in einem Entflechtungsprozess befinden. In diesem Fall sind vor allem bereits
getroffene Entscheidungen der Wettbewerbsbehdrden (sowohl national als auch auf EU-Ebene)
zu berucksichtigen (zum Beispiel die in den Genehmigungen enthaltenen Auflagen hinsichtlich
des Vollzuges der Trennung etc.).

Fur den Fall, dass sich zwei oder mehrere in der oben beschriebenen Weise verbundene
Antragsteller in ein und der selben Region um Frequenzen bewerben, wird jener Antragsteller
zur Frequenzauktion zugelassen, der als erster den Antrag eingebracht hat.

Die Bewerbung von verbundenen Unternehmen in unterschiedlichen Regionen ist aber
zulassig.
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2.6.2 Veranderungen in der Eigentiimerstruktur

Ein Wechsel in der Person des Antragstellers oder jegliche — auch indirekte oder mittelbare -
wesentliche Anderung der Beteiligungsverhaltnisse am Antragsteller wahrend des Verfahrens
bedarf der Zustimmung der Regulierungsbehérde. Die Zustimmung ist dann zu erteilen, wenn
auch nach Durchfilhrung der Anderung die volle wettbewerbliche Unabhangigkeit des
Unternehmens gegeben ist. Als wesentliche Anderung ist jedenfalls eine Anderung
(Uberschreiten der prozentmaRigen Schwellen in § 91f BorseG) oder der erstmalige Erwerb
einer bedeutenden Beteiligung in sinngemafer Anwendung der 88 91f BorseG — mit Ausnahme
bloRer Finanzbeteiligungen — anzusehen.

Der vorstehende Absatz gilt nicht fur kartellbehordlich angeordnete oder auf Grund
kartellbehordlicher Verfahren zwingend vorzunehmende Anderungen der Eigentiimerstruktur.
Der Antragsteller hat die Telekom-Control-Kommission im Antrag tber alle anhangigen oder zu
erwartenden kartellbehordlichen Verfahren, welche die Eigentimerstruktur betreffen, zu
unterrichten und allfallige Entscheidungen in diesem Zusammenhang vollstandig dem Antrag
anzuschlieBen. Samtliche in Erfullung derartiger Verpflichtungen erfolgenden Anderungen der
Eigentimerstruktur sind der Telekom-Control-Kommission auch nach Antragstellung umgehend
bekannt zu geben.

Hinsichtlich der Veranderung in der Eigentimerstruktur von Unternehmen, denen
Frequenznutzungsrechte in einem Verfahren gemafR § 55 zugeteilt wurden, wird auf die
Bestimmung des § 56 Abs. 2 TKG 2003 verwiesen.

2.7 Auktionsverfahren

Die Versteigerung erfolgt in  Form eines ,offenen aufsteigenden simultanen
Mehrrundenverfahrens®. Die detaillierten Regeln des Versteigerungsverfahrens werden den
Verfahrensparteien gemaf 8§ 55 Abs. 9 letzter Satz TKG 2003 spatestens 2 Wochen vor Beginn
der Auktion zugestellt. Die Telekom-Control-Kommission nimmt in Aussicht, den Entwurf der
Versteigerungsregeln im August 2004 auf der Website der Rundfunk und Telekom
Regulierungs GmbH (www.rtr.at) zu vertffentlichen und die Verfahrensordnung den
Antragstellern bereits ehestmdglich nach Ende der Ausschreibungsfrist zuzustellen.

2.7.1 Zulassung zur Auktion

Zur Auktion sind jene Antragsteller zugelassen, die nicht gemafR § 55 Abs. 8 TKG 2003 vom
Frequenzzuteilungsverfahren ausgeschlossen wurden oder die nicht mit Bescheid im Fall der
Bewerbung verbundener Unternehmen in der selben Region, von der Teilnahme an der
Frequenzauktion ausgeschlossen wurden.
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2.7.2 Grundzige des Auktionsverfahrens

Im Rahmen eines simultanen Mehrrundenverfahren gelangen alle Frequenzpakete gleichzeitig
zur Versteigerung. Ein Gebot bezieht sich auf jeweils ein Frequenzpaket. Bieter sind nach
Mal3gabe der Aktivitatsregeln und dem Umfang ihrer Bietberechtigung grundséatzlich frei in der
Wahl, auf welchen Frequenzpaketen sie aktiv sein wollen. Ein Bieter ist auf einem
Frequenzpaket aktiv, wenn er fur dieses Frequenzpaket entweder das Hochstgebot aus der
vorangegangenen Runde halt oder in der aktuellen Runde ein valides Gebot legt. Ein Gebot ist
dann valide, wenn es das Hochstgebot aus der vorangegangenen Runde um zumindest das
Mindestinkrement (bersteigt. Liegt noch kein Hochstgebot vor, ist auch das Erstgebot ein
valides Gebot. Das Mindestinkrement wird vom Auktionator zu Beginn jeder Runde festgesetzt.

Das Versteigerungsverfahren ist in mehrere Phasen mit unterschiedlicher Mindestaktivitat
unterteilt. Das Verfahren endet dann, wenn in einer Runde der letzen Auktionsphase fur keines
der Frequenzpakete ein giltiges Gebot gelegt wird. Wird in einer friiheren Phase der Auktion in
einer Runde kein gultiges Gebot gelegt, obliegt es dem Auktionator, das Verfahren durch den
Ubergang in die nachste Phase fortzusetzen oder unmittelbar zu beenden. Der Auktionator
behalt sich weiters auch das Recht vor, ab einer in der Verfahrensanordnung festgelegten
Runde drei letzte Runden auszurufen. Den Zuschlag erhalten die Hochstbieter zum jeweiligen
Hochstgebot.

2.7.3 Bietberechtigung

Bieter durfen ihre Bietberechtigung nur in jenen Regionen austben, die sie im Antrag
ausgewahlt haben und in denen sie nicht von der Teilnahme aufgrund der Regelung betreffend
verbundene Unternehmen ausgeschlossen wurden. Pro Region darf ein Bieter pro Runde nur
auf einem Frequenzpaket aktiv sein.

Aus der Bietberechtigung ergibt sich die maximale Zahl der Frequenzpakete, auf denen ein
Bieter in einer Runde aktiv sein darf. Ein Bieter darf auf jeder Kombination von
Frequenzpaketen (in unterschiedlichen Regionen) aktiv sein, solange die Summe aller lot
ratings der Pakete auf denen der Bieter aktiv ist seine aktuelle Bietberechtigung nicht
Ubersteigt.

Die Bietberechtigung fiir die erste Runde des Versteigerungsverfahrens ergibt sich aus dem
Antrag. In den nachfolgenden Runden wird die Bietberechtigung auf Grundlage der Aktivitat der
Vorrunde ermittelt, wobei Bieter bei Unterschreiten einer festgelegten Mindestaktivitat Teile der
Bietberechtigung verlieren.

2.7.4 Aktivitatsregeln

Das Versteigerungsverfahren wird in mehreren Phasen mit steigender Mindestaktivitat
durchgefiuhrt. Ein Bieter ist auf einem Frequenzpaket aktiv, wenn er entweder

das Hochstgebot fir dieses Frequenzpaket halt oder
in der aktuellen Runde ein valides Gebot legt.
Die Mindestaktivitat ist definiert als jener Anteil der Bietberechtigung (z.B. 50%) auf der ein

Bieter in einer Runde aktiv sein muss, um die Bietberechtigung im vollen Umfang zu behalten.
Ein Bieter der die Mindestaktivitat unterschreitet, verliert einen Teil seiner Bietberechtigung.
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2.8 Frequenzzuteilung

Die Frequenzzuteilung erfolgt bis spatestens 14 Tage nach Ende des Auktionsverfahrens durch
die Telekom-Control-Kommission.
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3 Frequenzspektrum

Im Rahmen des Verfahrens zur Frequenzzuteilung werden Frequenzkanale aus dem
Frequenzbereich 3,5 GHz, die der Bundesminister fur Verkehr, Innovation und Technologie
entsprechend 8§ 51 Abs. 3 TKG 2003 der Regulierungsbehérde zugewiesen hat, Antragstellern
zugeteilt.

3.1 Uberlassenes Frequenzspektrum

3410 - 3494 MHz (Unterband)/3510 - 3594 MHz (Oberband), sohin 2 x 84 MHz, das sind die
Duplex-Frequenzen Nr. 1 - 12 des 7 MHz-Kanalrasters gemaf3 CEPT-Empfehlung ERC/REC
14-03 Annex B (siehe Anlage G).

3.2 Verwendungszweck

Das Frequenzspektrum ist zur Herstellung von Richtfunkverteilsystemen zu verwenden.
Richtfunkverteilsysteme sind digitale Funksysteme des festen Funkdienstes, die aus zentralen
Funkstellen und Teilnehmerfunkstellen bestehen, die mit einer zentralen Funkstelle in der
Betriebsart Duplex in Funkverbindung stehen.

Die Frequenzpakete sind fir die drahtlose Anbindung von Endkunden im Rahmen der
Erbringung o6ffentlicher Kommunikationsdienste vorgesehen. Die Verwendung der Frequenzen
zur Anbindung von zentralen Funkstellen ist nur dann zuldssig, wenn Uber diese zentralen
Funkstellen Endkunden mittels der gegenstandlichen Frequenzen versorgt werden.

3.3 Nutzungsbedingungen

Fur die Frequenznutzung gelten allgemein die Bestimmungen der Vollzugsordnung fur den
Funkdienst (VO Funk) in der von der Weltfunkkonferenz WRC-03 beschlossenen Fassung.
Darlber hinaus gelten insbesondere die nachfolgenden Festlegungen:

3.3.1 Definition Pakete

Die Frequenzzuteilungen werden unter Zugrundelegung des Kanalrasters gemal3 CEPT-
Empfehlung ERC/REC 14-03 Annex B (siehe Anlage G) durchgefihrt:

3410 3431 3438 3466 3473 3494
| Paket A Paket B PaketC |
Schutzbereich Schuzbereich
AB BC
3510 3531 3538 32966 3573 3594
| Paket A Paket B PaketC |
Schutzbereich Schutzbereich
AB BC

ABBILDUNG 3: UBERSICHT FREQUENZPAKETE IN DEN REGIONEN 1-3 UND 5-6 (FREQUENZEN IN MHZ)
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3410 3445 3452 3494
Paket D Paket E |
Schutzbereich
DE
3510 3545 3552 3594
Paket D Paket E |
Schutzbereich
DE

ABBILDUNG 4: UBERSICHT FREQUENZPAKETE IN DER REGION 4 (FREQUENZEN IN MHZ)

In den Regionen 1 -3 und 5 - 6 wird der zu vergebende Frequenzbereich in drei Frequenzbldcke
unterteilt (siehe Tabellen 6-8); aufgrund der Lage der Vorzugskanéle (siehe Kapitel 3.3.6 -
3.3.7) in der Region 4 wird der Frequenzbereich in dieser Region in zwei Frequenzpakete
unterteilt (siehe Tabellen 9 - 10).

Bezeichnung

Frequenzpakete A
in den Regionen1-3und5-6

Frequenzbereich/MHz

3410-3431
3510-3531

TABELLE 6:

DEFINITION FREQUENZPAKET A

Bezeichnung

Frequenzpakete B
in den Regionen 1 -3 und5-6

Frequenzbereich/MHz

3438-3466
3538-3566

TABELLE 7:

DEFINITION FREQUENZPAKET B

Bezeichnung

Frequenzpakete C
in den Regionen 1 -3 und5-6

Frequenzbereich/MHz

3473-3494
3573-3594

TABELLE 8:

DEFINITION FREQUENZPAKET C

Telekom-Control-Kommission
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Bezeichnung

Frequenzpaket D
in der Region 4

Frequenzbereich/MHz

3410-3445
3510-3545

TABELLE 9: DEFINITION FREQUENZPAKET D

Bezeichnung

Frequenzpaket E
in der Region 4

Frequenzbereich/MHz

3452-3494
3552-3594

TABELLE 10: DEFINITION FREQUENZPAKET E

3.3.2 Schutzkanale

In den Tabellen 11 - 13 sind die Schutzbereiche jeweils zwischen den Paketen A-B, B-C und D-
E in den einzelnen Regionen ersichtlich.

Bezeichnung des Schutzbereichs

Schutzbereich zwischen den Frequenzpaketen A und
B in den Regionen 1 -3 und5-6

Frequenzbereich/MHz

3431-3438
3531-3538

TABELLE 11: SCHUTZBEREICH ZWISCHEN FREQUENZPAKET A UND B

Bezeichnung des Schutzbereichs

Schutzbereich zwischen den Frequenzpaketen B und
Cinden Regionen1-3und5-6

Frequenzbereich/MHz

3466-3473
3566-3573

TABELLE 12: SCHUTZBEREICH ZWISCHEN FREQUENZPAKET B UND C

Telekom-Control-Kommission
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Schutzbereich zwischen den Frequenzpaketen D und

Bezeichnung des Schutzbereichs E in der Region 4

3445-3452

Frequenzbereich/MHz
3545-3552

TABELLE 13: SCHUTZBEREICH ZWISCHEN FREQUENZPAKET D UND E

Die in den Tabellen 11 - 13 angefuhrten Schutzkandle kénnen auf Basis entsprechender
privatrechtlicher Einigungen zwischen den Inhabern der jeweils frequenzmafig benachbarten
Nutzungsrechte in der entsprechenden Region genutzt werden.

Anderenfalls dienen diese Frequenzbereiche als Schutzkanale zur Vermeidung von
Interferenzen.

3.3.3 Grundlegende technische Merkmale der Richtfunkverteilsysteme

Fur die Richtfunkverteilsysteme gelten die in der Funk-Schnittstellenbeschreibung FSB-RR039
festgesetzten technischen Merkmale. Der Entwurf dieser Schnittstellenbeschreibung ist in
Anlage F angefihrt. Mit dem In-Kraft-Treten ist nach der Durchfihrung des
EU-Notifizierungsverfahrens im Herbst 2004 zu rechnen.

Technologieneutralitéat: Es konnen alle der Funkschnittstellenbeschreibung entsprechenden
Technologien, insbesondere auch der Standard IEEE 802.16a eingesetzt werden.

Die Funknetz-Planung ist von den Betreibern unter Bericksichtigung der im ECC Report 33
(Cavtat, May 2003, siehe Anlage H) enthaltenen Grundsatze durchzufuhren.

3.3.4 Tragerleistung, Strahlungsleistung

Unbeschadet der in der Funk-Schnittstellenbeschreibung FSB-RR039 festgesetzten maximalen
HF-Leistungen und HF-Strahlungsleistungen ist die HF-Leistung bzw. HF-Strahlungsleistung an
Regionsgrenzen innerhalb des Bundesgebietes sowie an den Staatsgrenzen so zu begrenzen,
dass die zulassigen Leistungsflussdichten gemal den Kapiteln 3.3.5 - 3.3.7 nicht Uberschritten
werden.

3.3.5 Leistungsflussdichte an Regionsgrenzen innerhalb des Bundesgebietes

(1) Innerhalb des Bundesgebietes darf die von einem Richtfunkverteilsystem erzeugte spektrale
Leistungsflussdichte (PFD) in der benachbarten Region in einer Entfernung von 7,5 km,
gemessen von der Grenze der Region, fur die die Frequenzzuteilung erfolgt, hdchstens
-122 dBW/(MHz*m?) betragen.

(2) Die Regelung gemall Absatz (1) gilt nur, wenn die Frequenzzuteilung in benachbarten
Regionen an unterschiedliche Betreiber erfolgt.

(3) Vereinbarungen von Betreibern, an die in benachbarten Regionen die gleichen Frequenzen
zugeteilt werden, im Hinblick auf Anderungen der in Absatz (1) genannten Maximalwerte fur die
Leistungsflussdichte an den Regionsgrenzen sind zulassig.
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(4) Betreiber, an die in benachbarten Regionen die gleichen Frequenzen zugeteilt werden, sind
verpflichtet, die Errichtung von zentralen Funkstellen innerhalb einer Entfernung von 7,5 km von
der Regionsgrenze gegenseitig abzustimmen. Dabei sind die Standorte der zentralen
Funkstellen und die Funknetzplanung (im Hinblick auf die verwendete Polarisation und/oder die
in den einzelnen Sektoren genutzten Teilfrequenzen) zu berlcksichtigen.

3.3.6 Leistungsflussdichte an den Staatsgrenzen

Im Bereich der Staatsgrenzen darf die von einem Richtfunkverteilsystem erzeugte spektrale
Leistungsflussdichte (PFD) folgende Werte nicht tbersteigen:

(1) Vorzugsfrequenz -122 dBW/(MHz*m?) in einer Entfernung von 15 km von der
Staatsgrenze im Inneren des Nachbarlandes

2) Nicht-Vorzugsfrequenz -122 dBW/(MHz*m?) an der Staatsgrenze
g q g

3.3.7 Vorzugsfrequenzen und Nicht-Vorzugsfrequenzen

(1) Vorzugsfrequenzen sind Frequenzen, die ohne vorherige Koordination mit den betroffenen
Nachbarlandern benutzt werden kénnen, sofern die Bedingungen gem. Punkt 3.3.6 Absatz (1)
eingehalten werden.

(2) Nicht-Vorzugsfrequenzen sind Frequenzen, die ohne vorherige Koordination mit den
betroffenen Nachbarlandern benutzt werden kénnen, sofern die Bedingungen gemass Punkt
3.3.6 Absatz (2) eingehalten werden.

(3) Soll von einer geplanten Funkanlage die nach Absatz (1) oder (2) festgelegte spektrale
Leistungsflussdichte Uberschritten werden oder ist fir bestimmte Grenzgebiete keine
Festlegung  betreffend Vorzugs- bzw. Nicht-Vorzugsfrequenzen getroffen, ist vor der
Inbetriebnahme dieser Funkanlage standortbezogen eine Einzel-Koordinierung mit den
betroffenen Nachbarverwaltungen im Wege Uber die zustandige Fernmeldebehérde |. Instanz
zu veranlassen.

(4) Vorzugsfrequenzen in den Grenzgebieten:

Anfangs- und Endpunkte des Nummern der
Verlaufes der Staatsgrenze, fur die Vorzugsfrequenzbltcke
Grenzgebiet zu die Vorzugsfrequenzregelung gilt entsprechend dem 7 MHz-
Kanalraster laut CEPT-Empfehlung
Von Bis ERC/REC 14-03 Annex B
Schweiz 10°24° Ost 09°48‘ Ost
(Zweilanderfall) 46°59° Nord 47°02' Nord 2,56,10,11, 12
Schweiz und 09°48‘ Ost 09°40° Ost
Liechtenstein °48' Os °40° Os
_ 47°02' Nord 47°23' Nord 56,11, 12

(Dreilanderfall)
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Schweiz und 09°40' Ost 09°46' Ost
Deutschland °40° Os °46' Os
. 47°23* Nord 47°35' Nord 1,2,11,12
(Dreilanderfall)
Deutschland o AR 0 10¢ 2
| 09°40°0st | 13749’ 30" Ost 1,2,7,8, 11, 12
(Zweilanderfall) 47°35' Nord 48°38' Nord
Deutschland und _
TSCheChiSChe 13049: 30u OSt 14oOl. OSt Ke|ne FeSﬂegung betreﬁend

Vorzugs- bzw. Nicht-

Republik 48°38 Nord | 48°41° 30 Nord ‘
(Dreilanderfall) voreugstiequenzen
Tschechische 14°01' Ost 16°47‘ 30" Ost
Republik °01 Os 4 30" Os

P _ 48°41' 30“ Nord 48°43' Nord 1.2,57.811
(Zweilanderfall)
Tschechische
Republik und 16°47* 30“ Ost 16°54* Ost 558 11
Slowakei 48°43' Nord 48°29' Nord B
(Dreilanderfall)
Slowakei 16°54‘ Ost 17°04' Ost 5 5 6.8 11 12
(zweilanderfall) 48°29' Nord 48°07* 30“ Nord T T
slowaker und 17°04° Ost 17°05' Ost
Ungarn °04'Os "05' Os

g. ) 48°07* 30“ Nord | 47°52* 30" Nord 2,58 11
(Dreilanderfall)
Ungarn 17°05* Ost 16°15‘ Ost
(Zweilanderfall) | 47°52* 30" Nord 46°58' Nord 257,810,111
Ungarn und
Slowenien 16°15° Ost 15°59° Ost 258 11

. 46°58' Nord 46°46' Nord B

(Dreilanderfall)
Slowenien 15°59° Ost 13°55° Ost 256 8 11.12
(Zweilanderfall) 46°46' Nord 46°31' 30“ Nord T
Italien (Zwei- und 13°55' Ost 10°24* Ost Ke'n\?ofzej“g?gg?v ?\jei:;ﬁf.fend
Dreilanderfalle) | 46°31‘ 30" Nord 46°59" Nord 9 '

Vorzugsfrequenzen

TABELLE 14: VORZUGSFREQUENZEN IN DEN GRENZGEBIETEN

(3) Die Berechnung der spektralen Leistungsflussdichte erfolgt auf der Grundlage des
Ausbreitungsmodells gemalR ITU-Empfehlung ITU-R P.452-8, jedoch nur unter
Berticksichtigung der Freiraumausbreitung.

(4) Vereinbarungen von inlandischen Betreibern mit Betreibern in Nachbarstaaten im Hinblick
auf individuelle Anderungen der in den Punkten 3.3.6 und 3.3.7 genannten
Vorzugsfrequenzbedingungen sind zulassig, bedirfen jedoch der Zustimmung der betreffenden
Fernmeldeverwaltungen.
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3.3.8 Nutzungsanderungen, zusatzliche Nutzungsbeschrankungen

Von der Fernmeldebehdrde kdnnen zum Schutz von bestehenden oder geplanten Funkdiensten
im Ausland fur einzelne Frequenzen oder Grenzregionen Nutzungséanderungen oder
zusatzliche Nutzungsbeschrankungen verfigt werden.

3.3.9 Bedingungen fir die Zuordnung der Ubertragungsrichtungen

(1) Wird das Frequency Division (FDD)-Duplexverfahren verwendet, gelten im Hinblick auf die
Zuordnung der Ober- bzw. Unterbandfrequenzen zu den Ubertragungsrichtungen folgende
Bedingungen:

a) Ubertragungsrichtung zentrale Funkstelle - Teilnehmerfunkstelle:
Aussendungen ausschlief3lich im Oberband.

b) Ubertragungsrichtung Teilnehmerfunkstelle - zentrale Funkstelle:
Aussendungen ausschlief3lich im Unterband.

(2) Wird das Time Division (TDD)-Duplexverfahren verwendet, sind die Festlegungen
hinsichtlich der spektralen Leistungsflussdichte gemafld Punkt 3.3.5 - 3.3.7 in jedem Fall
einzuhalten.

3.3.10 Zusétzliche Schutzabstéande zwischen Frequenzblocken

(1) Verluste von nutzbarem Frequenzspektrum, die durch allenfalls erforderliche
Schutzabstéande entstehen, die groRer als die von vornherein eingeplanten Schutzabstande
sind, gehen zu Lasten jenes Betreibers, dessen Nutzungsart den zusatzlichen Schutzabstand in
frequenzmalRiger und geographischer Hinsicht erfordert.

(2) Insbesondere hat der Betreiber jener Funkanlagen, die das TDD-Duplexverfahren
verwenden, im Fall von Stérungen, die trotz Einhaltung der Festlegungen hinsichtlich der
spektralen Leistungsflussdichte gemafld Punkt 3.3.5 - 3.3.7 an Funkanlagen, die das FDD-
Duplexverfahren verwenden, eintreten, geeignete Mal3nahmen zur Beseitigung der Stdérungen
Zu ergreifen.

(3) Den Betreibern wird zur Vermeidung von Frequenzverlusten empfohlen, die Funknetz-
Planung gegenseitig abzustimmen (siehe Punkt 3.3.5 Absatz (4)).
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3.3.11 Zu schiitzende Peilerstandorte

Zum Schutz der im Anlage E angefiihrten stationdren Peilempfangsanlagen der
Fernmeldebehérden darf an den angegebenen Standorten der durch die Sendeanlagen
verursachte Spitzenwert der Feldstarke, gemessen mit der jeweiligen systemspezifische
Bandbreite, den Wert von 105 dBuV/m nicht tberschreiten.

3.3.12 Nutzungsdauer

Gemal § 54 Abs. 11 TKG 2003 durfen alle Frequenzen nur befristet zugeteilt werden. Die
Befristung hat sachlich und wirtschaftlich angemessen zu sein. Die Frequenzen, die in diesem
Verfahren zur Vergabe gelangen, werden befristet bis zum 31.12.2019 zugeteilt.

3.3.13 Uberlassung von Frequenzen

GemaR § 56 Abs. 1 TKG 2003 ist die Uberlassung von Nutzungsrechten fir Frequenzen
zulassig. Diese bedarf der vorherigen Genehmigung durch die Regulierungsbehérde. Unter
Uberlassung ist sowohl der Verkauf der Frequenznutzungsrechte (ganz oder in Teilen), als
auch die Verpachtung zu verstehen.

3.4 Versorgungspflicht

1. Mit dem zugeteilten Frequenzspektrum verbunden ist die Auflage in jeder Region eine
Mindestzahl von Gemeinden zu versorgen. Dabei gilt eine Gemeinde als versorgt, wenn in
dieser Gemeinde zumindest eine ,zentrale Funkstelle* betreiben wird und die unter 2 bis 4
definierten Versorgungsauflagen erfullt sind. In der nachfolgenden Tabelle ist Anzahl an
zumindest zu versorgenden Gemeinden je Region und Stichtag dargestellt.

Anzahl der Gemeinden mit zentraler Funkstelle
Region
bis spatestens 31.12.2007 |bis spatestens 31.12.2008
1 69 138
2 55 110
3 27 54
4 9 19
5 25 50
6 49 98

TABELLE 15: VERSORGUNGSUNGSPFLICHT GEMEINDEN
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2. In der laut Tabelle 15 festgelegten Mindestzahl an Gemeinden ist zumindest folgender
kumulative Versorgungsgrad (definiert als der Anteil der versorgten ansassigen Bevolkerung an
der gesamten ansassigen Bevolkerung) sicherzustellen:

e spatestens am 31. Dezember 2007 ein Versorgungsgrad von 20%

e gspatestens am 31. Dezember 2008 ein Versorgungsgrad von 30%
Fur die Versorgung in allen anderen Gemeinden gibt es keinerlei Versorgungsauflagen.
3. Die geplanten Dienste sind mittels selbst betriebenem Netz kommerziell anzubieten.
4. Esist ein Tragerdienst mit einer Datenrate von zumindest 144 kBit/s anzubieten.
Bereitsteller eines offentlichen Kommunikationsnetzes sind zur Mitbenutzung von
Antennentragemasten und Starkstromleitungsmasten gemaf § 8 Abs. 2 TKG 2003 berechtigt.
Weiters sind Bereitsteller 6ffentlicher Kommunikationsnetze berechtigt, privatrechtliche
Vereinbarungen Uber die gemeinsame Nutzung von Antennen sowie dazugehdrender
Verkabelung mit anderen Bereitstellern offentlicher Kommunikationsnetze abzuschliel3en.
3.5 Nachweis und Uberpriifung des Versorgungsgrades
Die Ermittlung der Versorgungsbereiche zum Stichtag erfolgt durch den Betreiber.
Als Bevolkerungseinheiten (kleinstmdgliche versorgte oder nicht versorgte Gebiete) gelten
Zahlsprengel gemaR OSTAT. Ein Zahlsprengel gilt als versorgt, wenn der Flachenschwerpunkt
des Zahlsprengels gemald der oben angegebenen Kriterien als versorgt angegeben ist. Die
versorgte ansassige Bevdlkerung Osterreichs wird durch Aufsummieren der Bevolkerungen
aller versorgten Zahlsprengel errechnet. Der Versorgungsgrad errechnet sich als Quotient der
versorgten ansassigen Bevolkerung und der Gesamtbevoélkerung der zu versorgenden Region.
Jeweils spatestens zwei Monate nach den in Kapitel 3.4 genannten Zeitpunkten sind vom
Betreiber folgende Unterlagen in elektronischer Form an die Telekom-Control-Kommission zu
Ubermitteln, wobei sich die Daten auf den 31. Dezember des jeweiligen Vorjahres zu beziehen

haben:

e Aufstellung aller zentraler Funkstellenstandorte inkl. der geokodierten Daten
(GlS-Format)

e Kartendarstellung der versorgten Gebiete (GIS-Format)
e Eine Liste mit versorgten Zahlsprengeln
o Daraus berechneter Versorgungsgrad

Die Telekom-Control-Kommission wird die Versorgung durch Messungen Uberprifen. Die
Kosten fur die Uberprifung sind vom Frequenzinhaber zu tragen.

Im Falle des Nichterreichens der unter Kapitel 3.4 genannten Versorgungsgrade hat der
Betreiber ab 31.12.2007 folgende Betrage zu entrichten:
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Region Garantiebetrag bei Nichtausbau in Euro
1 400.000.-
2 220.000.-
3 80.000.-
4 40.000.-
5 80.000.-
6 140.000.-

TABELLE 16: GARANTIEBETRAGE

Die in obiger Tabelle angegebenen Werte beziehen sich auf einen Versorgungsgrad von 0%.
Erreicht ein Betreiber nicht den vorgeschriebenen Versorgungsgrad so reduziert sich die Pénale
proportional zur erreichten Versorgung.

Wird also z.B. eine ausreichende Zahl an Gemeinden versorgt jedoch der Versorgungsgrad um
10% unterschritten, so entspricht die Pénale 10% der obigen Werte.

Die Ponale ist nach dem 31.12.2007 so lange jahrlich fallig, bis der Betreiber den geforderten
Versorgungsgrad erreicht.
3.6 Aufsichtsrechte
Folgende Daten sind von den Betreibern, denen Frequenzpakete zugeteilt werden, jahrlich auf
Basis eines von der Telekom-Control-Kommission vorgegebenen Datenmodells spatestens am
31.1. des Folgejahres in elektronischem Format zu Gbermitteln:

a) Teilnehmerstand

b) Uberblick uber den aktuellen Netzaufbau

c) Versorgungsgebiete

d) Standorte (GIS-Format) der zentralen Funkstationen und gegebenenfalls der

Teilnehmerstationen;  wesentliche  technische  Eigenschaften  dieser
Infrastrukturelemente (Frequenzbereich, Kapazitat, Sendeleistung, ...)
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4 Antragsunterlagen

Gemal 8 55 Abs. 1 TKG 2003 hat die Regulierungsbehdrde die ihr tberlassenen Frequenzen
demjenigen Antragsteller zuzuteilen, der die allgemeinen Voraussetzungen des Abs. 2 Z 2
erfillt. Der Antrag auf Frequenzzuteilung hat die in den folgenden Kapiteln angeflhrten
Unterlagen bzw. Angaben zu enthalten:

4.1

Organisationsstruktur

Fur die Uberprufung des Vorliegens der Voraussetzungen gemaf § 55 Abs. 2 Z 2 TKG 2003 ist
der Einblick in die Organisation des Antragstellers erforderlich. Unter anderem sind genaue
Angaben Uber die Rechts- und Finanzsituation sowie die Eigentimerstruktur (bis hin zum

ultimate owner) zu machen. Weiters wird auf die Bestimmungen in Kapitel 2.6.1 hingewiesen.

Die Antragsunterlagen haben (wenn anwendbar) folgende Informationen zu enthalten:

411

a)

b)

d)

f)
9)

h)

4.1.2

Far

Informationen zum Antragsteller

Name (Firma), Sitz (Anschrift), Datum und Ort der Grindung, samt aktuellem
Auszug aus dem Firmenbuch;

Art und Anzahl der Kapitalanteile, Nennwert der Kapitalanteile und mit jeder Art
von Anteilen verbundene Stimm- und Dividendenrechte;

gezeichnetes Kapital je Art von Kapitalanteilen sowie genaue Angaben Uber
Gesellschafter zum Zeitpunkt der Einreichung des Antrages sowie samtliche
vorhersehbare Veranderungen in dieser Hinsicht;

Anzahl, Wert und Rechte (einschlieBlich Umtauschrechte) in Bezug auf
samtliche Optionen, Berechtigungsscheine, Vorzugsaktien oder Anleihekapital
sowie andere vom Antragsteller ausgegebene Wertpapiere;

der Gesellschaftsvertrag (die Satzung) in der derzeit geltenden Fassung;
Beschreibung der Geschaftstatigkeit;

Name des vom Antragsteller benannten Zustellungsbevollméchtigten (iSd
§ 8a ZustG), sowie eines bevollméachtigten Vertreters iSd 8 10 AVG (dabei kann
es sich um die selbe Person handeln), unter Angabe von Telefon- und
Faxnummern sowie Post- und E-Mail-Adressen (vgl. Kapitel 5.3);

alle anderen Belange, deren Mitteilung oder Verschweigen die Entscheidung
der Telekom-Control-Kommission bei der vor der Zuteilung von Frequenzen
vorzunehmenden Uberprifung iSd §55Abs.2Z2 TKG 2003 wesentlich
beeinflussen kdnnen.

Informationen zu Gesellschaftern des Antragstellers

jeden Gesellschafter, Aktionar, Inhaber von Optionen, Berechtigungsscheinen,
Vorzugsaktien, Anleihekapital oder anderen vom Antragsteller ausgegebenen Wertpapieren
sind die unter lit. a) bis f) genannten Informationen (falls anwendbar) zu tbermitteln. Fir den
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Fall, dass der Antragsteller eine Vielzahl von Gesellschaftern (Aktionaren) hat, sind die
folgenden Informationen fur die Hauptgesellschafter zur Verfigung zu stellen. Bei
Minderheitsgesellschaftern mit geringerem Kapitalanteil (bis 5%), sofern es sich nicht unter
sinngemalRer Anwendung der 8891f BdrseG um eine bedeutende Beteiligung handelt,
gentgen allgemeine Angaben. Die Telekom-Control-Kommission wird in diesem
Zusammenhang weitere Informationen verlangen, falls sie dies fir erforderlich erachtet.

a) Name (Firma), Sitz (Anschrift), Datum und Ort der Griindung;

b) Beschreibung der Hauptgeschaftstatigkeit;

c) Beziehung zum Antragsteller (z.B. Anzahl und Art der gehaltenen Kapitalanteile
oder Wertpapiere); Syndikats- bzw. Konsortialvertrage;

d) Konzernobergesellschaft;
Fur den Fall, dass Personen Kapitalanteile oder andere Wertpapiere am Antragsteller als
Treuhander oder in ahnlicher Funktion fir einen Dritten halten, muss darauf hingewiesen
werden und es mussen die vorgenannten Details in Bezug auf den wirtschaftlichen Eigentimer
zur Verfligung gestellt werden.

4.1.3 Informationen zu Konsortien

Im Falle von Konsortien oder Gemeinschaftsunternehmen sind folgende zusatzliche Angaben
erforderlich:

Die Art der Beziehung zwischen den Mitgliedern sowie genaue Angaben tber
Syndikatsvertrage, Konsortialvertrage bzw.
Joint Venture Vereinbarungen;
Absichtserklarungen;
Gesellschaftervereinbarungen.
Weiters sind die gleichen Informationen wie in Kapitel 4.1.2 hinsichtlich der Konsortialmitglieder
dem Antrag beizufiigen.
4.2 Technische Fahigkeiten, Qualitat der Dienste un  d Versorgungspflicht
Es darf gemall 8§ 55 Abs. 2Z 2 TKG 2003 kein Grund zur Annahme bestehen, dass der in
Aussicht genommene Dienst, insbesondere was die Qualitat und die Versorgungspflicht betrifft,
nicht erbracht werden wird. Weiters muss der Antragsteller tber die notwendigen technischen

Fahigkeiten verfiigen. Die in den folgenden Kapiteln geforderten Daten dienen zur Uberpriifung
dieser Voraussetzungen.
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4.2.1 Beschreibung der geplanten Dienste und der Qualitat der Dienste
Folgende Angaben sind erforderlich:

Beschreibung der geplanten Dienste,

Kundengruppen

Datenraten pro Kunde

Qualitat der Dienste (Zuverlassigkeit)

4.2.2 Geplantes Funknetz
Folgende Angaben sind erforderlich:
Geplante Technologie fur das Funksystem
Methoden der Funknetzplanung, Versorgungsbereiche, Anzahl an zentralen Funkstellen

Ubertragungskapazitat des Systems

4.3 Finanzkraft

Antragsteller missen nachweisen, dass sie Uber die erforderlichen finanziellen Ressourcen zum
Aufbau und Betrieb eines Funknetzes verfugen.

Dabei ist insbesondere darauf Bedacht zu nehmen, dass die Finanzstarke und -stabilitat auch
mit einer Erh6hung des angebotenen Frequenznutzungsentgelts im Rahmen der Auktion im
Einklang steht.

Diesbezliglich haben die Antragsunterlagen folgende Informationen zu enthalten:

4.3.1 Businessplan

Die Antragsteller haben einen Businessplan fir das Geschaftsfeld (die Geschaftsfelder) in dem
die beantragten Frequenzen verwendet werden, aufgrund ihrer Strategie, ihrer
Markteinschatzung sowie ihrer Einschatzung des operativen Geschaftes der nachsten drei (3)
Jahre, beginnend mit Frequenzzuteilung, zu erstellen. Die Antragsteller haben darauf zu
achten, dass das im Antrag angebotene Frequenznutzungsentgelt sowie jedes im Rahmen des
Versteigerungsverfahrens gebotene Frequenznutzungsentgelt im Einklang mit der im Antrag
dargestellten finanziellen Lage des Gesamtunternehmens und der voraussichtlichen
Geschaftsgebarung steht. Die Struktur des Businessplans kann vom Antragsteller frei gewahlt
werden. Aus der Gliederung sollten jedoch die wesentlichsten Kosten und Erldése ersichtlich
sein.

Dem Antrag auf Frequenzzuteilung ist eine Bankgarantie beizulegen. Die Einzelheiten der
Bankgarantie sind in Kapitel 2.4 geregelt.
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4.3.2 Finanzierung

Weiters haben die Antragsteller eine Kapitalaufbringung, die mit dem im Antrag dargestellten
Businessplan im Einklang steht unter Beweis zu stellen. Dazu sind folgende Angaben
erforderlich:

Eigenfinanzierung -  Zeitplan und Aufbringung fir Eigenkapital, einschliel3lich
geplante Emissionen von Gesellschaftskapital

Fremdfinanzierung - Kreditlinien, zur Verfligung gestellte Sicherheiten, die
Laufzeiten der Kredite und die Kreditgeber fir samtliche
Kredite der ersten drei Jahre ab Frequenzzuteilung

4.4 Vollstandigkeitserklarung

Ordnungsgemale schriftiche Antrage muissen die in Kapitel 4 geforderten Informationen
enthalten. Dartber hinaus ist dem Antrag eine Vollstandigkeitserklarung (Anlage C) beizulegen,
mit welcher bestétigt wird, dass der Antrag samtliche in dieser Ausschreibungsunterlage
geforderten Informationen, sowie alle Informationen, die fur die Beurteilung des Sachverhaltes
durch die Telekom-Control-Kommission relevant sind, vollstdndig und richtig enthéalt.
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5 Modalitaten

Die folgenden Kapitel enthalten Informationen zu den einzuhaltenden Fristen und zu weiteren
wesentlichen Punkten des Verfahrens.

5.1 Rechte an Antragsunterlagen

Mit dem Antrag auf Frequenzzuteilung stimmt der Antragsteller unwiderruflich zu, dass die
Telekom-Control-Kommission alle im Zusammenhang mit dem Antrag erteilten Informationen
und iberlassenen Unterlagen fir die Zwecke des Verfahrens und die Uberpriifung der
Einhaltung des Bescheides und alle sonst mit der Frequenzzuteilung zusammenhéangende
Verfahren uneingeschrankt verwenden darf.

5.2 Antrage auf Zuteilung von Frequenzen

sind zu richten an
Telekom-Control-Kommission
Mariahilferstra3e 77-79
A-1060 Wien

Osterreich

Der Frequenzzuteilungsantrag (kurz "Antrag”) muss verschlossen (z.B. Umschlag, Paket) mit
dem Vermerk "Frequenzzuteilungsantrag 3,5 GHz " bis 9.9.2004, 12:00 Uhr (Ortszeit) bei der
Telekom-Control-Kommission einlangen. Nach diesem Zeitpunkt einlangende Antréage werden
nicht bertcksichtigt.

Antrage auf Frequenzzuteilung missen schriftlich, in deutscher Sprache in einem Original sowie
in elektronisch lesbarer Form (CD-ROM oder Diskette in MS-Word bzw. Excel-Format)
eingereicht werden.

Anderungen sowie das Zuriickziehen der Antrage nach Ablauf der Ausschreibungsfrist sind
unzulassig. Dies gqilt nicht fir die Nachbesserung der HOhe des angebotenen
Frequenznutzungsentgeltes (8 55 Abs. 6 TKG 2003).

Der Antrag darf nicht mehr als 100 Seiten in einer 12-Punkt-Schrift (fir Anlage J gilt keine
Schriftnormierung) umfassen. Erforderliche Beilagen, wie z.B. Geschéftsberichte und
Kartendarstellungen, konnen jedoch zusatzlich und zwar auch in englischer Sprache
angeschlossen werden.
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5.3 Zustellbevollmachtigter

Die Antragsteller haben in ihrem Antrag einen Zustellbevollméchtigten namhaft zu machen (vgl.
Kapitel 4.1.1). Dem Antrag ist eine firmenmaRig gezeichnete unbeschrankte Zustellvollmacht
des Antragstellers anzuschlieBen. Im Fall des Wechsels des Zustellbevollmachtigten ist
unverziglich eine neue unbeschrénkte Zustellvollmacht vorzulegen.

5.4 Abklarungen

Fur Zwecke der Vorbereitung ihres Antrages konnen jene Interessenten, die fir die
Zurverfigungstellung der Ausschreibungsunterlage einen Kostenersatz in der Hohe von
Euro 200.- geleistet haben, allféllige Fragen zur Ausschreibungsunterlage im Rahmen einer
Fragerunde mit der Telekom-Control-Kommission klaren. Die Telekom-Control-Kommission
behalt sich vor, im Einzelfall zu entscheiden, ob eine Frage beantwortet wird.

Fragen kénnen an die Telekom-Control-Kommission ausschlie3lich per Email an rtr@rtr.at bis
19.7.2004, 10 Uhr Ortszeit (Datum und Uhrzeit des Einlangens) erfolgen. Die Beantwortung
dieser Fragen erfolgt schriftlich spatestens bis 2.8.2004 (Datum der Versendung).

Die an die Telekom-Control-Kommission gerichteten Fragen werden gesammelt und ohne
Nennung der Anfragenden gemeinsam mit den Antworten an alle oben beschriebenen
Interessenten weitergeleitet.

Ist es aus der Sicht der Telekom-Control-Kommission notwendig oder zweckmaRig, mit den
Antragstellern Fragen abzuklaren, so erklart sich der Antragsteller mit der Antragstellung
unwiderruflich bereit, diese innerhalb der von der Telekom-Control-Kommission im Einzelfall
gesetzten, angemessenen Frist zu beantworten und die verlangten Informationen
nachzureichen.

5.5 Erhebungen — Berater

Die Telekom-Control-Kommission kann sich in diesem Ausschreibungsverfahren bei ihren
Ermittlungen und Erhebungen von Beratern unterstiitzen lassen (8§ 55 Abs. 11 TKG 2003). Dies
betrifft unter anderem (aber keinesfalls ausschlief3lich) Erhebungen im Zusammenhang mit den
oben in Kapitel 5.4 genannten Abklarungen, Erhebungen im Zusammenhang mit der Prifung
der Eignungskriterien gemall 855 Abs.2Z 2 TKG 2003 und die Unterstitzung beim
Versteigerungsverfahren.

5.6 Akteneinsicht

Allen Antragstellern ist auf Verlangen die Akteneinsicht in gleichem Umfang zu gewahren.
Gegen die Verweigerung der Akteneinsicht ist kein abgesondertes Rechtsmittel zuléassig
(8 17 AVG).

Die Telekom-Control-Kommission anerkennt, dass im vorliegenden Verfahren zahlreiche
Informationen zur Verfugung gestellt werden, deren Einsichtnahme eine Schadigung
berechtigter Interessen einer Partei oder dritter Personen herbeifiihren kann. Ferner kdnnen
Informationen Gegenstand des Verfahrens sein, deren Einsichtnahme durch die Parteien eine
Gefahrdung der Aufgaben der Behorde herbeifiihren oder den Zweck des Verfahrens
beeintrachtigen wuirde. Die Telekom-Control-Kommission behalt sich daher vor, die
betreffenden Aktenbestandteile von der Akteneinsicht auszunehmen.
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Um die Vertraulichkeit der vom Antragsteller zur Verfligung gestellten sensiblen Informationen
zu gewahrleisten, haben die Antragsteller in den Antrdgen jene Daten, bei denen es sich aus
ihrer Sicht um Betriebs- und Geschaftsgeheimnisse handelt, zu kennzeichnen. Daneben ist ein
Exemplar des Antrages in einer um Geschafts- und Betriebsgeheimnisse bereinigten Version
einzureichen, wobei erkenntlich sein muss, dass es sich um eine bereinigte Version handelt.
Die Telekom-Control-Kommission behélt sich dartiber hinaus vor, weitere Aktenbestandteile im
Sinne des 8§ 17 Abs. 3 AVG von der Akteneinsicht auszunehmen. Ebenso behdlt sich die
Telekom-Control-Kommission vor, Aktenbestandteile, die von den Antragstellern als Betriebs-
und Geschaftsgeheimnis bezeichnet wurden, der Akteneinsicht zuganglich zu machen, wenn
dadurch eine Schadigung berechtigter Interessen einer Partei oder dritter Personen oder eine
Gefahrdung der Aufgaben der Behorde nicht zu erwarten ist.

Auf § 125 TKG 2003 sowie auf das Erkenntnis des Verwaltungsgerichtshofes ZI. 2002/03/0273
vom 25.02.2004 betreffend Betriebs- oder Geschéftsgeheimnisse wird hingewiesen.

Die Antragsteller verpflichten sich, Informationen Uber andere Antragsteller, die sie aufgrund
dieses Verfahrens erlangen, ausschlie3lich flr die Zwecke dieses Verfahrens zu verwenden.

5.7 Prif- und Informationspflichten

Jeder Antragsteller ist aufgefordert, selbst eine Prufung der in diesen Ausschreibungs-
unterlagen samt Anlagen zur Verfligung gestellten Informationen durchzufihren und allfallige
Anmerkungen bzw. Berichtigungen, etwa aus technischer Sicht, der Telekom-Control-
Kommission mitzuteilen.

5.8 Veroffentlichung

Die Telekom-Control-Kommission beabsichtigt, die Namen der Antragsteller zu veréffentlichen.
Ferner werden die zur Auktion zugelassenen Antragsteller, die in den jeweiligen Runden der
Auktion von diesen abgegebenen Gebote sowie die Frequenzzuteilung zur O6ffentlichen
Information auf der Website der Telekom-Control-Kommission zur Verfligung gestellt werden.

5.9 Aufhebung der Ausschreibung, Einstellung des Ve rfahrens
Die Regulierungsbehorde ist gemal § 55 Abs. 12 TKG 2003 berechtigt, die Ausschreibung aus
wichtigem Grund aufzuheben und das Verfahren in jedem Stadium aus wichtigem Grund
einzustellen, insbesondere wenn
1. die Regulierungsbehdrde kollusives Verhalten von Antragstellern feststellt und ein
effizientes, faires und nicht diskriminierendes Verfahren nicht durchgefthrt werden
kann;

2. kein oder nur ein Antragsteller die Voraussetzungen gemaf Abs. 2 erfillt;

3. kein oder nur ein Antragsteller, der die Voraussetzungen gemalf3 Abs. 2 erfillt, an der
Ermittlung des hochsten Gebotes tatsachlich teilnimmt;

4. das Verfahren ergibt, dass von den Antragstellern weniger Frequenzspektrum in
Anspruch genommen wird, als zur Zuteilung vorgesehen ist.

All das begrindet keinen Anspruch auf Entschadigung; Amtshaftungsanspriche bleiben
unberuhrt.
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6 Gebuhren

6.1 Frequenznutzungsentgelt

Die erfolgreichen Antragsteller haben das im Versteigerungsverfahren ermittelte
Frequenznutzungsentgelt innerhalb einer Woche nach Rechtskraft des
Frequenzzuteilungsbescheides zu entrichten.

Bei Nichtzahlung (einschlieBlich verspéateter oder nicht vollstdndiger Zahlung) des
Frequenznutzungsentgelts erlischt die Frequenzzuteilung. Dessen ungeachtet hat in diesem
Fall die Republik Osterreich (Bund) das Recht, die vom Antragsteller gelegte Bankgarantie zu
ziehen, sowie das dadurch allenfalls nicht abgedeckte Frequenznutzungsentgelt im Wege der
Verwaltungsvollstreckung einzubringen.

6.2 Frequenznutzungsgebihren

Gemall 8§82 Abs. 2 TKG 2003 sind unter anderem fur die Nutzung von Frequenzen
Frequenznutzungsgebihren Zu entrichten, welche in der
Telekommunikationsgebihrenverordnung BGBI 1l 29/1998 idgF. festgesetzt sind. Die
Vorschreibung erfolgt durch die Fernmeldebiros im Rahmen der Erteilung der
Betriebsbewilligung.

6.3 Kosten der Beratung

Allfallige, im Laufe des Verfahrens entstehende Kosten flr Sachverstandige oder Berater,
welche die Telekom-Control-Kommission in jedem Stadium des Verfahrens beiziehen kann,
sind von jenen Antragstellern, denen die Frequenzen zugeteilt werden, aliquot zu tragen
(855 Abs. 11 TKG 2003). Diese Kosten werden im Frequenzzuteilungsbescheid
vorgeschrieben und sind binnen 14 Tagen ab Zustellung des Frequenzzuteilungsbescheides
zur Zahlung fallig.
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Region 1

Waidhofen
an der Thaya

Korneubury

Gianserndorf

Neusied]

Oberpullendorf

ABBILDUNG 1: REGION 1

Die folgende Tabelle enthalt die der Region 1 zugeordneten Bezirke:

Bezirks ID Bezirk Bundesland
101 Eisenstadt (Stadt) Burgenland
102 Rust (Stadt) Burgenland
103 Eisenstadt-Umgebung Burgenland
106 Mattersburg Burgenland
107 Neusiedl am See Burgenland
108 Oberpullendorf Burgenland
301 Krems an der Donau (Stadt) Niederdsterreich
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Bezirks ID Bezirk Bundesland
302 Sankt Polten (Stadt) Niederdsterreich
303 Waidhofen an der Ybbs (Stadt) Niederdsterreich
304 Wiener Neustadt (Stadt) Niederdsterreich
306 Baden Niedergdsterreich
307 Bruck an der Leitha Niedergsterreich
308 Géanserndorf Niedergsterreich
309 Gmund Niedergsterreich
310 Hollabrunn Niederdsterreich
311 Horn Niederdsterreich
312 Korneuburg Niederdsterreich
313 Krems (Land) Niederdsterreich
314 Lilienfeld Niederdsterreich
315 Melk Niederdsterreich
316 Mistelbach Niederdsterreich
317 Madling Niederdsterreich
318 Neunkirchen Niederdsterreich
319 Sankt Polten (Land) Niederdsterreich
320 Scheibbs Niederdsterreich
321 Tulln Niederdsterreich
322 Waidhofen an der Thaya Niederdsterreich
323 Wiener Neustadt (Land) Niederdsterreich
324 Wien Umgebung Niederdsterreich
325 Zwettl Niedergsterreich
901 Wien Innere Stadt Wien
902 Wien Leopoldstadt Wien
903 Wien Landstral3e Wien
904 Wien Wieden Wien
905 Wien Margareten Wien
906 Wien Mariahilf Wien
907 Wien Neubau Wien
908 Wien Josefstadt Wien
909 Wien Alsergrund Wien
910 Wien Favoriten Wien
911 Wien Simmering Wien
912 Wien Meidling Wien
913 Wien Hietzing Wien
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Bezirks ID Bezirk Bundesland
914 Wien Penzing Wien
915 Wien Rudolfsheim-Funfhaus Wien
916 Wien Ottakring Wien
917 Wien Hernals Wien
918 Wien Wahring Wien
919 Wien Débling Wien
920 Wien Brigittenau Wien
921 Wien Floridsdorf Wien
922 Wien Donaustadt Wien
923 Wien Liesing Wien

TABELLE 1: BEZIRKE VON REGION 1

In der folgenden Tabelle sind jene Gemeinden der Region 1 aufgelistet, welche neben den

oben aufgelisteten Bezirken der Region zugeordnet wurden:

Bezirks ID | Bezirk Gemeinde ID | Gemeinde Bundesland
305 Amstetten 30501 Allhartsberg Niederdsterreich
305 Amstetten 30502 Amstetten Niederdsterreich
305 Amstetten 30503 Ardagger Niederdsterreich
305 Amstetten 30504 Aschbach-Markt Niederdsterreich
305 Amstetten 30507 Biberbach Niederdsterreich
305 Amstetten 30510 Ertl Niederdsterreich
305 Amstetten 30511 Euratsfeld Niederdsterreich
305 Amstetten 30512 Ferschnitz Niederdsterreich
305 Amstetten 30516 Hollenstein an der Ybbs Niederdsterreich
305 Amstetten 30517 Kematen an der Ybbs Niederdsterreich
305 Amstetten 30520 Neuhofen an der Ybbs Niederdsterreich
305 Amstetten 30521 Neustadtl an der Donau Niederdsterreich
305 Amstetten 30522 Oed-Oehling Niederdsterreich
305 Amstetten 30524 Opponitz Niederdsterreich
305 Amstetten 30532 Seitenstetten Niederdsterreich
305 Amstetten 30533 Sonntagberg Niederdsterreich
305 Amstetten 30526 St.Georgen am Reith Niederdsterreich
305 Amstetten 30527 St.Georgen am Yhbbsfeld Niederdsterreich
305 Amstetten 30536 Viehdorf Niederdsterreich
305 Amstetten 30538 Wallsee-Sindelburg Niederdsterreich
305 Amstetten 30541 Winklarn Niederdsterreich
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Bezirks ID | Bezirk Gemeinde ID | Gemeinde Bundesland
305 Amstetten 30542 Wolfsbach Niedergsterreich
305 Amstetten 30543 Ybbsitz Niedergsterreich
305 Amstetten 30544 Zeillern Niedergsterreich
612 Liezen 61205 Altenmarkt bei St.Gallen Steiermark
612 Liezen 61210 Gaishorn am See Steiermark
612 Liezen 61211 Gams bei Hieflau Steiermark
612 Liezen 61219 Johnsbach Steiermark
612 Liezen 61221 Landl Steiermark
612 Liezen 61230 Palfau Steiermark
612 Liezen 61239 St.Gallen Steiermark
612 Liezen 61246 Treglwang Steiermark
612 Liezen 61248 Wiel3enbach an der Enns Steiermark
612 Liezen 61250 Weng bei Admont Steiermark
612 Liezen 61251 Wildalpen Steiermark
411 Perg 41102 Arbing Oberdsterreich
411 Perg 41108 Bad Kreuzen Oberdsterreich
411 Perg 41103 Baumgartenberg Oberdsterreich
411 Perg 41104 Dimbach Oberdsterreich
411 Perg 41105 Grein Oberdsterreich
411 Perg 41107 Klam Oberdsterreich
411 Perg 41112 Mitterkirchen im Machland Oberdsterreich
411 Perg 41113 Munzbach Oberdsterreich
411 Perg 41115 Pabneukirchen Oberdsterreich
411 Perg 41123 Saxen Oberdsterreich
411 Perg 41119 St.Georgen am Walde Oberdsterreich
411 Perg 41121 St.Nikola an der Donau Oberdsterreich
411 Perg 41122 St.Thomas am Blasenstein Oberdsterreich
411 Perg 41125 Waldhausen im Strudengau Oberdsterreich
415 Steyr-Land 41505 Gaflenz Oberdsterreich
415 Steyr-Land 41519 Weyer Land Oberdsterreich
415 Steyr-Land 41520 Weyer Markt Oberdsterreich

TABELLE 2: ZUGEORDNETE GEMEINDEN VON REGION 1
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Region 2

Rohrhach

Urfahr-
Umgebung

Innkreis

Braunau am Inn

Wels-Land

Vicklabruck

Salzburg-

Kirchdorf
an der Krems

Sankt Johann
im Pongau

ABBILDUNG 2: REGION 2

Die folgende Tabelle enthalt die der Region 2 zugeordneten Bezirke:

Bezirks ID Bezirk Bundesland
401 Linz (Stadt) Oberdsterreich
402 Steyr (Stadt) Oberdsterreich
403 Wels (Stadt) Oberdsterreich
404 Braunau am Inn Oberdgsterreich
405 Eferding Oberdsterreich
406 Freistadt Oberdgsterreich
407 Gmunden Oberdgsterreich
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Bezirks ID Bezirk Bundesland
408 Grieskirchen Oberdgsterreich
409 Kirchdorf an der Krems Oberdgsterreich
410 Linz-Land Oberdgsterreich
412 Ried im Innkreis Oberdgsterreich
413 Rohrbach Oberdgsterreich
414 Scharding Oberdsterreich
416 Urfahr-Umgebung Oberdsterreich
417 Vocklabruck Oberdsterreich
418 Wels-Land Oberdsterreich
501 Salzburg (Stadt) Salzburg
502 Hallein Salzburg
503 Salzburg-Umgebung Salzburg
504 Sankt Johann im Pongau Salzburg

TABELLE 3: BEZIRKE VON REGION 2

In der folgenden Tabelle sind jene Gemeinden der Region 2 aufgelistet, welche neben den
oben aufgelisteten Bezirken der Region zugeordnet wurden:

Bezirks ID | Bezirk Gemeinde ID | Gemeinde Bundesland
305 Amstetten 30506 Behamberg Niederosterreich
305 Amstetten 30508 Ennsdorf Niederdsterreich
305 Amstetten 30509 Ernsthofen Niedergsterreich
305 Amstetten 30514 Haag Niederdsterreich
305 Amstetten 30515 Haidershofen Niedergsterreich
305 Amstetten 30529 St.Pantaleon-Erla Niederdsterreich
305 Amstetten 30530 St.Peter in der Au Niederdsterreich
305 Amstetten 30531 St.Valentin Niederdsterreich
305 Amstetten 30534 Strengberg Niederdsterreich
305 Amstetten 30539 Weistrach Niedergsterreich
612 Liezen 61228 Oblarn Steiermark
612 Liezen 61201 Admont Steiermark
612 Liezen 61202 Aich Steiermark
612 Liezen 61203 Aigen im Ennstal Steiermark
612 Liezen 61204 Altaussee Steiermark
612 Liezen 61206 Ardning Steiermark
612 Liezen 61207 Bad Aussee Steiermark

Telekom-Control-Kommission




F 5/04

Bezirks ID | Bezirk Gemeinde ID | Gemeinde Bundesland
612 Liezen 61226 Bad Mitterndorf Steiermark
612 Liezen 61208 Donnersbach Steiermark
612 Liezen 61209 Donnersbachwald Steiermark
612 Liezen 61212 Gossenberg Steiermark
612 Liezen 61213 Groébming Steiermark
612 Liezen 61214 Grof3solk Steiermark
612 Liezen 61215 Grundlsee Steiermark
612 Liezen 61216 Hall Steiermark
612 Liezen 61217 Haus Steiermark
612 Liezen 61218 Irdning Steiermark
612 Liezen 61220 Kleinsolk Steiermark
612 Liezen 61222 Lassing Steiermark
612 Liezen 61223 Liezen Steiermark
612 Liezen 61224 Michaelerberg Steiermark
612 Liezen 61225 Mitterberg Steiermark
612 Liezen 61227 Niederdblarn Steiermark
612 Liezen 61229 Oppenberg Steiermark
612 Liezen 61233 Pichl-Kainisch Steiermark
612 Liezen 61232 Pichl-Preunegg Steiermark
612 Liezen 61235 Plrgg-Trautenfels Steiermark
612 Liezen 61234 Pruggern Steiermark
612 Liezen 61236 Ramsau am Dachstein Steiermark
612 Liezen 61237 Rohrmoos-Untertal Steiermark
612 Liezen 61238 Rottenmann Steiermark
612 Liezen 61242 Schladming Steiermark
612 Liezen 61243 Selzthal Steiermark
612 Liezen 61240 St.Martin am Grimming Steiermark
612 Liezen 61241 St.Nikolai im Sélktal Steiermark
612 Liezen 61244 Stainach Steiermark
612 Liezen 61245 Tauplitz Steiermark
612 Liezen 61247 Trieben Steiermark
612 Liezen 61252 Worschach Steiermark
612 Liezen 61249 WielRenbach bei Liezen Steiermark
411 Perg 41101 Allerheiligen/Mihlkreis Oberosterreich
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Bezirks ID | Bezirk Gemeinde ID | Gemeinde Bundesland
411 Perg 41106 Katsdorf Oberosterreich
411 Perg 41109 Langenstein Oberdosterreich
411 Perg 41110 Luftenberg an der Donau Oberosterreich
411 Perg 41111 Mauthausen Oberosterreich
411 Perg 41114 Naarn im Machlande Oberosterreich
411 Perg 41116 Perg Oberosterreich
411 Perg 41117 Rechberg Oberosterreich
411 Perg 41118 Ried in der Riedmark Oberosterreich
411 Perg 41124 Schwertberg Oberosterreich
411 Perg 41120 St.Georgen an der Gusen Oberosterreich
411 Perg 41126 Windhaag bei Perg Oberosterreich
415 Steyr-Land 41501 Adlwang Oberosterreich
415 Steyr-Land 41502 Aschach an der Steyr Oberosterreich
415 Steyr-Land 41503 Bad Hall Oberosterreich
415 Steyr-Land 41504 Dietach Oberosterreich
415 Steyr-Land 41506 Garsten Oberosterreich
415 Steyr-Land 41507 GroR3raming Oberosterreich
415 Steyr-Land 41508 Laussa Oberosterreich
415 Steyr-Land 41509 Losenstein Oberdosterreich
415 Steyr-Land 41510 Maria Neustift Oberosterreich
415 Steyr-Land 41511 Pfarrkirchen bei Bad Hall Oberosterreich
415 Steyr-Land 41512 Reichraming Oberosterreich
415 Steyr-Land 41513 Rohr im Kremstal Oberosterreich
415 Steyr-Land 41515 Schiedlberg Oberosterreich
415 Steyr-Land 41516 Sierning Oberosterreich
415 Steyr-Land 41514 St.Ulrich bei Steyr Oberosterreich
415 Steyr-Land 41517 Ternberg Oberosterreich
415 Steyr-Land 41518 Waldneukirchen Oberosterreich
415 Steyr-Land 41521 Wolfern Oberosterreich

TABELLE 4: ZUGEORDNETE GEMEINDEN VON REGION 2
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Region 3

ABBILDUNG 3:

REGION 3

Die folgende Tabelle enthalt die der Region 3 zugeordneten Bezirke:

Bezirks ID Bezirk Bundesland
506 Zell am See Salzburg
701 Innsbruck (Stadt) Tirol
702 Imst Tirol
703 Innsbruck (Land) Tirol
704 Kitzbuhel Tirol
705 Kufstein Tirol
706 Landeck Tirol
708 Reutte Tirol
709 Schwaz Tirol

TABELLE 5: BEZIRKE VON REGION 3
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Region 4

ABBILDUNG 4:

REGION 4

Die folgende Tabelle enthalt die der Region 4 zugeordneten Bezirke:

Bezirks ID Bezirk Bundesland

801 Bludenz Vorarlberg

802 Bregenz Vorarlberg

803 Dornbirn Vorarlberg

804 Feldkirch Vorarlberg
TABELLE 6: BEZIRKE VON REGION 4
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Region 5

ABBILDUNG 5: REGION 5

Die folgende Tabelle enthalt die der Region 5 zugeordneten Bezirke:

Bezirks ID Bezirk Bundesland
201 Klagenfurt (Stadt) Karnten
202 Villach (Stadt) Karnten
203 Hermagor Karnten
204 Klagenfurt (Land) Karnten
205 Sankt Veit an der Glan Kérnten
206 Spittal an der Drau Karnten
207 Villach Land Kéarnten
208 Volkermarkt Kéarnten
209 Wolfsberg Karnten
210 Feldkirchen Kéarnten
505 Tamsweg Salzburg
608 Judenburg Steiermark
609 Knittelfeld Steiermark
614 Murau Steiermark
707 Lienz Tirol

TABELLE 7: BEZIRKE VON REGION 5
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Region 6

Bruck an der Mur

Hartherg

Oberwart

Graz-Umgebung

Fiirstenfeld

Voitsherg

Feldbach

Deutschlandsherg

Radkershurg

ABBILDUNG 6: REGION 6

Die folgende Tabelle enthalt die der Region 6 zugeordneten Bezirke:

Bezirks ID Bezirk Bundesland
104 Gussing Burgenland
105 Jennersdorf Burgenland
109 Oberwart Burgenland
601 Graz (Stadt) Steiermark
602 Bruck an der Mur Steiermark
603 Deutschlandsberg Steiermark
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Bezirks ID Bezirk Bundesland
604 Feldbach Steiermark
605 Furstenfeld Steiermark
606 Graz-Umgebung Steiermark
607 Hartberg Steiermark
610 Leibnitz Steiermark
611 Leoben Steiermark
613 Murzzuschlag Steiermark
615 Radkersburg Steiermark
616 Voitsberg Steiermark
617 Weiz Steiermark

TABELLE 8: BEZIRKE VON REGION 6

Telekom-Control-Kommission
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Die folgende Tabelle zeigt die Unterschiede in Bezug auf Flache, Bevolkerung und Anzahl
der Haushalte der verschiedenen Regionen:

Region | Flache in Tkm2  Bevolkerung Haushalte
1 23.252 3.277.001 1.482.658
2 17.584 1.866.950 749.756
3 13.263 707.224 275.357
4 2.599 351.095 134.648
5 15.635 740.442 292.167
6 11.544 1.090.214 431.725

Gesamt 83.877 8.032.926 3.366.311

TABELLE 9: FLACHE, BEVOLKERUNG, ANZAHL DER HAUSHALTE (STAND 2001)

Die folgende Tabelle zeigt die Anzahl der Betriebe je Region, wobei eine Staffelung nach
BetriebsgrofRen vorgenommen wurde:

Region | Betriebe Betriebe bis Betriebe bis Betriebe bis Betriebe bis
gesamt |99 Mitarbeiter |49 Mitarbeiter |19 Mitarbeiter | 9 Mitarbeiter
1 129.820 128.214 126.274 120.231 110.218
2 69.453 68.514 67.414 63.817 58.044
3 34.737 34.490 34.100 32.775 30.324
4 13.897 13.748 13.533 12.827 11.793
5 29.513 29.229 28.867 27.593 25.399
6 37.004 36.553 35.952 34.075 31.009
TABELLE 10: ANZAHL DER BETRIEBE JE REGION (STAND 1991)
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ANLAGE C
Vollstandigkeitserklarung
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Vollstandigkeitserklarung

An

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

Osterreich

Name und Anschrift des Antragstellers

Betr.: Antrag zu F 5/04
Der Antragsteller erklart Folgendes:

Die Informationen und Unterlagen, die gemaf? Ausschreibungsunterlage, F 5/04, verlangt
werden und die sonst flr die Beurteilung des Antrags im Frequenzzuteilungsverfahren
gemal den anzuwendenden Bestimmungen des europaischen Gemeinschaftsrechts und
den anzuwendenden osterreichischen Rechtsvorschriften, insbesondere des Telekommu-
nikationsgesetzes, erforderlich sind, sind im Antrag vollstdndig und wahrheitsgeman
enthalten, auch wenn diese in der Ausschreibungsunterlage nicht ausdriicklich verlangt
werden.

Insbesondere bestehen hinsichtlich

e der Eigentumsverhéltnisse des Antragstellers
e der geplanten Finanzierung
» des Geschaftsplanes

aul3er den im Antrag offen gelegten keine Vereinbarungen, Nebenabreden oder andere
relevante Sachverhalte, welche Einfluss auf die Beurteilung des Antrags haben konnen.

Datum Unterschrift
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ANLAGE D
Antragsformular
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Antragsformular im Verfahren betreffend Frequenzzuteilungen
im Frequenzbereich 3,5 GHz

1. Name und Anschrift des Antragstellers
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Regionen

In folgenden Regionen ist eine Teilnahme an der Auktion vorgesehen:

a Region 1
a Region 2
(. Region 3
a Region 4
a Region 5
a Region 6

Bietberechtigung

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

beantragt.

Bankgarantie

Eine Bankgarantie in der Héhe von Euro (in Worten

) liegt dem Antrag bei.

Datum:

(firmenmaRige Zeichnung)
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Zum Schutz der nachstehend angefuhrten stationdren Peilempfangsanlagen der
Fernmeldebehérden darf an den angegebenen Standorten der durch die Sendeanlagen
verursachte Spitzenwert der Feldstarke, gemessen mit der jeweiligen systemspezifische
Bandbreite, den Wert von 105 dBuV/m nicht tberschreiten.

Wien

16E20 08 48N15 45 1190 WIEN, Krapfenwaldgasse 17

16E22 39 48N14 24 1200 WIEN, Hoéchstadtplatz 3

16E15 43 48N13 04 1140 WIEN, Ulmenstrae 160

16E23 09 48N12 35 1030 WIEN, Hintere Zollamtstral3e 2b

Niederosterreich

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

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

Oberosterreich

14E16 02 48N17 52 4020 LINZ, Freinbergstral3e 22

14E01 31 48N14 54 4611 SCHARTEN, Hochscharten 3

Salzburg

13E02 44 47N49 14 5020 SALZBURG, MittelstraBe 17

13E02 20 47N48 05 5020 SALZBURG, Mdnchsberg 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

Vorarlberg

09E43 05 47N29 32 6900 BREGENZ, Holzackergasse 25

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

09E38 36 47N29 06 6972 FUSSACH, Peilstelle

Steiermark

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

15E29 14 47N05 01 8010 GRAZ-RIES, Ledermoarweg 19

15E27 13 46N46 52 8442 KITZECK IM SAUSAL, Steinriegel 11

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

Karnten

14E18 21 46N37 24 9010 KLAGENFURT, Dr. Herrmann-Gasse 4

14E18 07 46N36 25 9020 KLAGENFURT, Sudring 240

13E51 34 46N36 46 9500 VILLACH, Dr. Semmelweil3strafle 18

14E29 43 46N38 07 9131 GRAFENSTEIN, Thon 21

(Koordinatenangaben nach WGS84)
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ANLAGE F

Funkschnittstellenbeschreibung FSB-RR039
(Entwurf vom 19.4.2004)
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FSB"'RRO39 (E“twurfl9.04.2004)_

Schnittstellen — Parameter

Beschreibung

Bemerkung

Frequenzband

HF-Leistung

HF-Strahtungsleistung
Kanalabstand
Paarfrequenzabstand

Belegte Bandbreite

Zuliissige Aussendung
I"Jbertragungsgeschwindigkcit
Funkdienst. laut VO-Funk

(Harmonisierte) Norm welche den
Stand der Technik beschreibt

Sonstige Schnittstellenmerkmale

Geriitekiasse
entsprechend RL 99/5/EG

Bewilligungsart

Grundlegende Anforderungen
entsprechend RL 99/5/EG, Art. 3.3.

3410 - 3494 MHz
3510 - 3594 MHz

max. +35 dBm

max. +18dBWe.irp. 1)
+35 dBW e.irp. 2)

min., 1,75 Milz
max. 14 MHz
100 MHz

entsprechend dem Kanalabstand
nur digitale Modulationsverfahren
min. 2 Mbit/s bei Kanalabstand 1,75 MHz
Fester Funkdienst

EN 301 753

CEPT/ERC/REC 14-03 Annex B
ECC Report 33 (Cavtat, May 2003)
nicht festgelegt

Individuelle Bewilligung

nicht festgelegt

Unterband
Oberband

I} fiir zentrale Funkstellen
2)  fir Teilnehmerfunksteilen

Anwendbar nar fiir FDD -
Duplexverfahren

Fir Punkt-zu-Multipunkt
Richtfunksysteme
(Richtfunkverteilsysteme)

Die vorlicgende Funk-Schnittstellenbeschreibung wurde entsprechend Artikel 4 der Richtlinie 1999/5/EG auf Grundlage der
Richtlinie 98/34/EG i.d.g. I notifiziert und beriicksichtigt dic Ergebnisse des Notifizierungsverfahrens 2001/364/A
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ANLAGE G
CEPT-Rec. 14-03 E

HARMONISED RADIO FREQUENCY CHANNEL
ARRANGEMENTS AND BLOCK ALLOCATIONS FOR LOW
AND MEDIUM CAPACITY SYSTEMS IN THE BAND 3400
MHz TO 3600 MHz
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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
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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.”
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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
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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
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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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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.
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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.
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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.
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Figure 21: Rice K p.d.f. vs. Signal Level as Devgled from Random Deviates
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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
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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)



¥ 0OF EXPOSURES WITH C/1< ABCISSA

¥ 0OF EXPOSURES WITH C/1< ABCISSA

188

IHTERFEREMCE iELES
rr

NF= 32 dh
AHT TE=ITLHFE F-1336 AHT C5=ETSI_SS52_3.

uency SPG= 3.5 BT
HE DA CENT FREQUEMCT

i
17

1 km

v

/

A

i

188

15 za fata]
CAL-dB

Figure 30: Rayleigh Faded CDF (S < 2 km, NFD = 32B)

aa 3% 48

(TS 2 antenna clas$iTU-R RPE G=16 dBi)

IHTERFEREMCE iELES
rr

NF= 3B db
AHT TE=ITLHFE F-1336 AHT C5=ETSI_SS52_3.

uency SPG= 3.5 BT
HE DA CENT FREQUEMCT

15 za fata]
CAL-dB

Figure 31: Rayleigh Faded CDF (S > 3 km, NFD = 308)
(TS2/TS3 intermediate RPE(ITU-R RPE G= +18 dBi)

aa 3% 48

ECC REPORT 33
Annex 2 Page 59



ECC REPORT 33
Annex 2, Page 60

188

IHTERFEREMCE GLS

Frequensy SPR= A,.5 BHE

A HE| ¥ CENT FREEMCT

DIR= TS to

INT. SECTOAS= 56 dmgr

LUICT, SECTOI 5] 2ur~a==

CELL RADIIE= 8.0 kn

CHR EREF AT
g NF= 28 dh
ol FHT TE=ITWHR F-1336 AHT C5=ETSI_D52_3.
a
il
i}
«I
¥ 1| |
- =
d S
T ~
- L
3 o
ﬂ /:,_ ! /—
ra |7 d
7 = ,E’T-Tn';
[ )
T &8 km
Lo 1 /
L v ¥
(] Fi
b 1 ’;,

F il
/;j I
1 fxfj
'8 15 za = k5] s 48
C/T-dB

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)



ECC REPORT 33
Annex 2 Page 67

188

IHTERFEREMCE B0
Frequency GAG= J,5
CACENT FHEIJ.IEM:'I'

HICII‘!N FN:EDI CELL EDSE HTFC= B 4E
CNR B:Ll:’?ﬂ I'H:
ﬂH'I' Tﬁ:I'I'U—R F-1336 ANT CE=ETSI_C52_3.5)

¥ 0OF EXPOSURES WITH C/1< ABCISSA

.

18 15 za fata] aa 3% 48
CAL-dB

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.



ECC REPORT 33
Appendix A of Annex 2 Page 69

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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-20
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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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INTRODUCTION

Multipoint Fixed Wireless Systems (FWS) are deptbye several bands, with the lowest of identified i
CEPT/ERC/REC13-04 preferential bands for Fixed Wag Access (FWA) being the band 3.4-3.6 GHz.

In that band, CEPT/ERC REC14-03 recommends chasmmahgements that, for Point-to-Multipoint (P-MP)
systems, are limited to frequency assignment irtiplalslots of 0.25 MHz with possible duplex spacof 50
and 100 MHz.

In addition, CEPT/ERC REC12-08 recommends the optiose of the band 3.6-3.8 GHz, which is therefore
used by some administrations as an extension adnaalternative to the 3.4-3.6 GHz band. The REQ@&2
recommends, for P-MP systems, the same channelgaemaent, frequency assignment criteria and duplex
spacing as in REC 14-03.

However, none of the above mentioned recommendatiores any further guidance on the assignmensrule
among different operators, in either co-ordinatecuecoordinated deployment, leaving to adminisbrai to
decide on any further limitations (e.g. in term BIRP limitation, guard-bands, co-ordination dis&rfor
frequency re-use, etc.).

Those bands, even if being of limited size, areiaile because they provide for quite wide cell cage when
Line-of-Sight (LoS) rural deployment is considered, well as connections with partially obstructedhp,
which is important in urban/sub-urban deploymentseng simple and cost-effective access connectioms a
desirable. Therefore the bands around 3.5 GHz @enpally interesting for a quick growth of dome&mall
business access connectivity of moderate capagipycally for ensuring the policy goals of proliégion of
broadband Internet (IP) connections (e.g. in acoed with EU Europe action plan).

For such purpose a wide variety of FWA technologies already available on the market; they spam fro
different system capacities, access methods (&YIA;, FDMA and CDMA), system architectures (P-MP and
MP-MP), duplex arrangements (TDD and FDD) and asgiryn(different up-stream/down-stream traffic as
typically needed for IP-based access). Each teolggadffers to operators specific benefits for specharket
segments/characteristics; in addition, the contisuextensive evolution of the market and of theteel
technologies could imply that operators might bding to change the system deployed with othersicivh
better fit the changing needs; and this switch-@reruld not impact other operators, irrespectivéhefnewly
selected system.

FWA systems, whenever the local conditions andatiministrative (license) policies permit, may bedis
profitably also for provisioning of mobile netwonkfrastructure, in particular for traffic collectidrom mobile
base stations serving rural low density and urbeo-pells.

Consequence of the above considerations is thefoe@dechnology neutral assignment methodologgsibly
harmonised among CEPT administrations for reduthegnarket fragmentation. A specific study to jiysthis
has been carried out in ECC Report 33 and this Remndation, based on the conclusions of that repfers
an immediate response to such needs.

Edition of ................
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Multipoint-to-Multipoint (MP-MP), also known as “M#”, network architectures have not yet been censitl

in ECC Report 33. In order to include MP-MP Meslthitectures into the same frequency assignment
framework, a number of assumptions on ‘“typical” laggtions in these bands (e.g. on the use of omni-
directional/directional antennas) still need todeéined in order to devise a typical set of intpetor, mixed
MP-MP/PMP interference scenarios, then necessarylations should be carried out to define, as neéeaey
specific requirements.

BACKGROUND TO RECOMMENDED ARRANGEMENTS

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

Medium size blocks are anticipated and the sizé ddpend to certain extent on the applications See@a.
Administrations should be aware of the spectrumiresgying measures proposed in the annexes of this
recommendation and their relationship to the assigrock size. A key principle of the assignmentglines

is that even though a technology specific chanatitis scheme is expected to operate within an masdiglock,

this channelisation is not the basis for the ass@mt process.

It is a requirement of the block assignment proaktsiled in this recommendation that systems stiimgo
both symmetric and asymmetric traffic are accomneadias well as systems that employ FDD and TDD
techniques.

Actually, different methodologies for the assignmenthose blocks might be envisaged; namely, eittheck-
edge regulations or guard bands between assigrmzksbimight be enforced depending on the required
protection between adjacent assignments. Howeeeartiount of protection depends on equipment teolgol
and characteristics that, in these bands, are stendly varying from system to system due to thgdanumber

of different market needs addressed. On this basis,recommendation addresses the “block-edge 'mask
method only (i.e. without any guard band), whickasisidered the most “spectral efficient” amonghieology
neutral” methods not requiring specific frequenogrmination.

Measures are recommended for dealing with the isfuster-operator coexistence both between frequen
blocks and between neighbouring geographic ardas.bbsis for these measures is to allow deploymvéht
the minimum co-ordination, although more detaileebedination is encouraged as an inter-operatoeiss

In order to cope with often conflicting requiremerdf allowing a wider number of technologies vergus
terms for efficient and appropriate block assignisesome compromise had to be made to developrablso
assignment guidelines, which balances any consiras far as possible, on any specific technology.

The recommendation recognises that the currenhtdoly for FWA in bands around 3.5 GHz, is in conbus
extensive evolution since first ECC recommendatibh93 and 12-08 were developed. A detailed studthe
coexistence of various technologies was neededdardo provide guidance to administrations thashaio
adopt an efficient and technology neutral appro&cthe deployment rules in these bands. ECC Re&rt
offers, for some representative cases, detailedystid the coexistence requirements, on which restlits
Recommendation is based.

It is also noted that ETSI ENs in these bands atepresently designed for a technology neutral @gpkent
(this is done only in the 40 GHz MWS EN 301 99®r#fore do not contain system controlling paranseter
terms of EIRP, useful for the desired “technologutnal” and “uncoordinated” deployment. Not havisagy
previous ECC harmonised guidance for such deploynties ENS are still bound to a cell-by-cell “cadorated
deployment” concept actually not used in most @& ticensing regimes. It is therefore assumed, thiat
recommendation would eventually generate feedbettkres in revising also ETSI ENs accordingly.

Aspects that relate to sharing issues with FSSol@htion (in adjacent band) and ENG/OB are notstered

in this Recommendation. However they should bertak® account when applying any method of deplayme
suggested in this document.
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The applicability of this Recommendation is basaedhe following aspects:
e The presented guidelines should be independent tihenaccess methods described in the ETSI ENs (e.g.
EN 301 021, EN 301 124, EN 301 744, EN 301 080EN®B01 253).

e MP-MP (Mesh) architectures have not yet been censitl In order to include Mesh architectures, wwithi
the same assignment framework, a number of assomsptin “typical” application in these bands (e.g. o
the use of omni-directional/directional antennas) rseed to be defined in order to devise a typist of
intra-operator, mixed MP-MP/PMP interference scezaand any necessary simulations should be carried
out in order of define, if needed, specific reqoiests for that.

* Also channel sizes and modulation schemes werapettifically considered unless for defining “tydica
system parameters. It should be noted that higsteag¢ modulations (i.e. 64/128 QAM) have not been
specifically addressed in the typical system patarsg nevertheless they would not change the gknera
framework of this recommendation. This might besidered during future update.

e Use of either FDD/TDD, symmetric/asymmetric depl@yts was considered.

* Additionally, system independent, EIRP density tsrand/or guard-bands at the edge of deployed megio
(pfd boundary conditions), as well as at the edgessigned spectrum (block edge boundary conditiares
considered as licensing conditions for neighboupgrators’ co-existence (similarly to the prineiplin
ECC/REC 01-04 for the 40 GHz band).

Presently, the spectrum blocks assigned per operaty widely from country to country; examplesasfsigned
blocks ranging from ~10 MHz up to ~28MHz (single duplex) have been reported. The block size and the
frequency re-use plan, employed by the operatactoeve a multi-cell and multi-sector deploymemiyal the
channel bandwidth of the systems presently on tagket to be typically no greater than 7 MHz. On dltieer
hand, the requirement for higher data throughputdriving the need for wider channel widths (ejg.to ~28
MHz) and therefore correspondingly wider spectruatks assignment in the future.

Therefore, system channel bandwidths and blocls gire not fixed, even if typical data for curresttnologies
was used for feasibility analysis of the “block-etigonstraints.

Edition of ................



DRAFT ECC/REC/(04)05
Page 4

"The European conference of Postal and Telecommatimis Administrations,

considering

a)

b)

c)

d)

9)

h)

)

k)

that within CEPT the band 3.4-3.6 GHz has betamtified as a preferred frequency band for Fixed
Wireless Access (FWA) (ERC/REC13-04, ERC/REC144i8an);

that the band 3.6-3.8 GHz is also used or ntightised in the future in some CEPT countries fdtipmint
FWS in accordance with provisions of ERC/REC 12-08;

that the EU “eEurope” program states that “afédnle, high speed Internet access, available ovariaty
of technology platforms, is crucial to ensuringttegerybody has access to the benefits of the nmdtion
Society”;

that harmonisation of the frequency assignmegulation will greatly enhance the penetration wths
service through appropriate FWS technologies;

that FWA in the bands 3.41-3.6 GHz and 3.6—-3& @& expected to provide wideband and broadband
services with enhanced availability for fast Inttrrconnections, including telephony, video, media
streaming and data services to both residentiabasthess customers;

that Multipoint FWS, subject to national licengipolicy, may be profitably employed in these tmafat
mobile networks infrastructures, linking remoteyés traffic base stations;

that it is desirable to achieve a flexible freqay assignment plan that can accommodate both sjnicad
and asymmetrical FWA traffic requirements, whilsinmaining consistent with good spectrum management
principles, including provision for inter-systenigiees operation and overall spectrum efficiency;

that both time division duplex (TDD) systems dneljuency division duplex (FDD) systems should be
accommodated, provided that appropriate co-existeriteria can be met;

that sufficient capacity and flexibility for deEgyment of multiple systems within a desired sesvécea can
be achieved by the aggregation of a variable nurobeontiguous frequency slots from a homogeneous
pattern to form a block assignment;

that in order to enhance the efficient use & #ssigned block(s) according present and futuadladole
technology, operators should be able to freelyngefind modify suitable channel arrangement(s) witne
block(s) according to the selected technology(ies);

that it is desirable that the assignment of eelja blocks to different operators should be masiéan as
possible without obligation for co-ordination beemethem; but co-ordination should nevertheless be
encouraged in order to maximise the efficient uséhe blocks and when special/critical conditioms a
envisaged;

that a flexible frequency assignment plan woeithble FWA to co-exist with other FWS systems where
appropriate;

that the fixed satellite service is also allechtprimary status in these bands and in some totsati
appropriate measures will be needed in the planaing deployment of FWA around earth stations
installations to protect the satellite service;

that guidance material, on which this recomméndais based, is available in ECC Report 33 tdsass
administrations with the assignment of frequenogcks to operators for FWA systems;
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0) in some countries interference to FWA operatiovas noted from radars operating below 3.4 GHz,
therefore administrations should take this potémrablem into account when assigning frequencies t
FWA in lower parts of 3.4 GHz band;

p) that the national implementation of measureomenended in this recommendation should take due
account of any prior bi- or multi-lateral coordiimat agreements in the subject band;

g) that in ECC Report 33 only Point-to-multipoir-MP) architectures with terminals using directiona
antennas have been considered; multipoint-to-rmaititogMP-MP or Mesh) architectures and any systems
with terminals using sectorial or omnidirectionaitennas have not been considered. Applications with
indoor terminals are also on the market and morghtnbecome available within ETSI and IEEE
standardisation process. Therefore further stuaiight be necessary in order to broaden the apylityab
of this recommendation.

recommends
1) that administrations, considering new use odeployment for Multipoint FWS in bands subject bist
recommendation, should consider the guidance ine&es 1 and 2 in order to create block assignments

based upon an aggregation of frequency slots (&isnn

2) that interference between the assignments maydbieled through the measures given in Annexesd3an
which also may be used for setting cross-bordezeagents between the countries;

3) that blocks should be assigned in a mannemtigitt assist future expansion of successful sesyickeally
without further regulatory requirements on the attthannel arrangements and centre frequenciegeinsi
the blocks;

4) that administrations encourage inter-operateomeration on co-existence issues to maximisesatibn of
the assigned blocks.”

Note:

Please check the Office web site (http//:www.erp fdk the up to date position on the implementatdrihis
and other ECC and ERC recommendations.
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ANNEX 1

GUIDANCE FOR THE PREFERRED CONSTRUCTION OF FREQUENC Y ASSIGNMENT PLANS

Steps leading to a general case of recommended gssnent plan with no pre-judgment on present and
future technology

FWA systems may be provided by a number of differaccess technologies. The following approach,
recommended as the General Case, includes stepssaitg) the situation whereby no decision is taken
beforehand by an administration regarding the teldgy anticipated. It provides the most flexibilignd
freedom for operators to choose how to make besbiithe spectrum:

1.

Consider any constraints brought about by tteel he share with other services;

The blocks should be based on the raster ofiémeey slots, 0.25 MHz wide, or basic 3.5 MHz freqme
channel arrangements provided by CEPT ERC/RECs31ahd 12-08;

Consider the appropriate block size (B) for gmsient. Although it is difficult to determine ansatute
value for the optimum block size, typical values~07 to 14 MHz (e.g. derived from a block of chasne
based on 3.5 MHz raster) or ~10 to 15 MHz (e.givedr only from the 0.25 MHz slot raster) are
considered practical for new wide/broad band ses/idemand. Nevertheless the guidance given here is
valid also for wider block sizes (e.g. up to ~ ZBMgHz) that might be set up depending on the band
availability in each country;

Taking due account of the technology choicesthadtonstraints on spectrum access brought alyotlteb
need to share the band, consider the following ajuids in order to develop an appropriate frequency
block assignment plan:

« Paired equal blocks offset by 50 or 100 Mishould be assigned to each operator irrespecfitieeo
technology?

e For FDD systems, the definition of a single dupsgacing for symmetric systems of 50 or 100 MHz
also facilitates a reasonable, economically viatslege of duplex spacings for asymmetric FDD
systems, whilst allowing TDD.

e Asymmetric FDD systems can be accommodated in &iveg equal blocks if the up and downstream
transmission directions are allowed to be mixediwit block.

e Whilst contiguous frequency blocks for TDD wouldvhabeen most advantageous in terms of
equipment cost and spectrum efficiency, TDD systdmaot necessarily require contiguous frequency
blocks; therefore, in view of balancing flexibilignd complexity into the assignment criteria, theie
may be fitted in the general policy of paired syrnmneblock assignment.

1

Depending on the band allocation in each courtrgse are the offset options provided by CEPT ERC
Recommendations 14-03 and 12-08.

In the band 3.41 to 3.5 GHz or 3.41 to 3.6 GHie, missing band 3.4 to 3.41 GHz will create unghire

corresponding band, 3.45 to 3.46 GHz or 3.5 to &5z, respectively. This un-paired sub-band should
either constitute a single unpaired assignment foe TDD system only) or be attached to one othbot

adjacent blocks forming an asymmetric paired assegr, see Figure 1.2a.
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e For a generic coexistence enhancement and for misatmn of the CEPT market, in absence of any
different legacy or other constraints (e.g. atdsi-multi-lateral co-ordination agreements at cogmntr
borders), symmetric FDD PMP systems should usdatlver sub-band for the transmission from the
terminals to the central station and the uppertsuid for the transmission from the central stat@mn

the terminals.

The concept of paired equal blocks offset by 5Q@0 MHz is described in figure 1.1 below.

Figure 1.1: General concept of paired equal blocks

N
V.

Block offset = 50 or 100 MF

Each block will contain a technology specific chalisation scheme and guard bands as illustratédimex 2,
Figure 2.1.

Figures 1.2a and 1.2b below give example schemasdban such principle where 5 different operat@geh
been allocated paired blocks of different size. €&eamples are tailored to 100 MHz block offset mgements

in bands 3.6 to 3.8 GHz and 3.41 to 3.6 GHz, rdspy.

Figure 1.2(a): Example scheme based on the conceptpaired equal blocks
3.6 to 3.8 GHz band

3.6 GHz 3.7 GHz 3.8 GH:
B OpC

OpC Op E

OpA OpE OpC| OpcC OpE OpA Op

Block offset = 100 MHz
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Figure 1.2(by Example scheme based on the concept of paired eqindcks
3.41 to 3.6 GHz Band

Unpaired 10 MHz sub-band used as either singlgasgnt for
TDD only or joined to OP A and/or OP E assignment

3.41 GHz| | 3.45 GHz| 3.5 GH: | 3.51 GHZ| | 3.55 GHz| 3.6 GH:
v
OpA OpB OpC OpC OpE OpA OpE OpC| OpC |OpE

Block offset = 100 MH

The above arrangements provide regulators withpthesibility to assign the spectrum without a nesgre-
determine the technology to be used by the difteogerators, giving the latter the flexibility teploy, mix or
modify the technology they use:

e for FDD symmetric systems, it accommodates allesyist with a duplex spacing of 100 MHz (or 50
MHz), see figure 1.3,

o for FDD asymmetric systems, it allows up-streamd down-streams to be implemented in the same
block, see figure 1.4,

- for TDD systems, the two blocks are used separatglgn operator to deploy same or different types o
systems, see figure 1.5,

e a mixture of both FDD and TDD systems is possilitleee within blocks or in neighbouring blocks.

Figure 1.3: Application with FDD symmetric systemgfor one operator)

B B
I T T T T 101
Uplink Tx Downlink Tx
N

Block offset = 50 or 100 MHz
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Figure 1.4: Examples of application with FDD asymmigic systems (See Note)

Block offset = 50 or 100 MHz

D1 D1 DY D1 D1 D1 DY DY

le%{—/ H—/fm

N /

Down-streams D1 associated with up-streams U1l

B B
D1 D1f D1 D1 D1f D1} D1 D1

Ul “Y—— ——u1 Ul " ——u1
L8 L ol L A

Down-streams D1 associated with up-streams U1l

Note: According to the system characteristics, differenix of up-stream/down-stream

channels is possible for enhancing the spectfigiaricy.

Figure 1.5: Application with TDD systems (for one perator)

B B

D/U|D/U [D/U | DU D/UD/Y D/U

D/U

D/U

Block offset = 50 or100 MHz
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ANNEX 2

BLOCK BASED FREQUENCY ARRANGEMENT FOR 3.4-3.6 GHZ AND 3.6-3.8 GHZ BANDS

1 - Introduction

The flexibility of the 0.25 MHz slot raster plan thre basic 3.5 MHz radio frequency channel arrarggeboth
detailed in CEPT ERC Recommendations 14-03 and8l2sOneeded to facilitate assignments applicabla t
number of technologies, some of which are highédhnh Annex 5. In addition the needs of legacydiservice
systems and other primary users of the band nedx trespected. However there is a need for a wéde-
between providing flexibility and a “standard” appch that minimises options and equipment varians.
approach recommended in this recommendation attetogstrike a balance between these two issues.

2 - Primary features of the frequency architecture
Ultimately the assigned blocks would contain a cledisation scheme(s) defined by the operators tebes
according to the actual technology(-ies) adopté@nael centre frequencies should not be regulaiedjded

that they may be adjusted for meeting block-edgeirements given in Annex 3.

Note that:

e An assigned block shall contain an integral nundié€).25 MHz slots or basic 3.5 MHz channels.

e An assigned block may contain a number of actuahobls, as defined by the operator independertiy fr
the actual slots or basic 3.5 channel centre fregjas, as well as some sub-bands needed to aveid in
operator interference (i.e. the guard bands ofreigul) (See Annexes 3 and 4).

e Free unassigned spectrum could be left betweekdloc future assignment.

3 - Relationship between elements of the block agament and of the underlying frequency plan(s)

The diagram in Figure 2.1 illustrates the relatiopsbetween elements of the frequency plan congjsbif

original frequency slots, blocks assigned to omesatas well as chosen by operators technologyifgpec
channelisation and guard-bands within the blocks.
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h

3.41GHz ™ .
3.6GHz 37GHz
Contiguous, N ~ >
symmetrically

3.51 GHz \ >

assigned,
Operator

Blocks

Start of assignment
End of assignment y

End of

HARRRNA

T

Appropriate guard band resulting
from application of the Block Edge

Mask in Annex 3. Mask in Annex 3.

assignment :

> <

\ Start of assignment x

End of assignment y

The example
assignments increase
size in the direction o
the arrows showr
NOTE the guidance ir
Annex 1

n *0.25 MHz slots
or
n * 3.5 MHz basic channels

Appropriate, technology specifit
underlying channelisation plan.
See examples in Annex 5

Appropriate guard band resulting
from application of the Block Edge

Figure 2.1 Frequency Plan Element
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ANNEX 3

GUIDANCE FOR FREQUENCY BLOCK EDGE AND EIRP DENSITY LIMITS

1. Introduction

Emissions from one operator’s frequency block iatether operator's neighbouring block will needb
controlled. This can be done by blindly imposingefi guard bands between the assignments, as recaiache
in few other frequency bands. However, taking demoant of the possible variety of wideband and Bbaad
systems, different network and service requiremeand considering the expected broadening of thaired
bandwidth, it might be difficult to uniquely andfiefently set such guard bands.

Alternatively, in this recommendation, a so-call®dquency block edge EIRP density emission mask is
established to achieve limitation of emissions iatneighbouring block, by enabling the operatorpléze the
outermost radio channels with suitable guard-baimdsje their assigned block, in order to avoidocdination
with the neighbour blocks.

Transmitter EIRP density and outermost channelreefmequency could be traded-off in order to futfile
block-edge requirement. In this way a more effitigse of the spectrum may be expected.

The block-edge mask is applicable also to the ouist block-edges at the boundary with adjacencatésd
bands. This would guarantee, in EIRP terms, guartttb at band edges to facilitate adjacent bandseteice
compatibility and co-ordination, as appropriate.

2. Maximum EIRP density within a block

Maximum EIRP density is generally set by adminigtrags in order to define pfd levels for co-ordimati
distances between different geographical areasrocrbss-border agreements. The following table gives
guidance for possible maximum limits. It is basedimformation about currently available technoldiyits,
but also takes into account and provides some atew for future development of higher power trattems.

Station Type Max EIRP Typical informative assumptions for deriving theREP|
spectral density limits (Note 2)
(dBW/MHz)
(Note 1) (Including tolerances| Maximum Power Spectra] Maximum Antenna Gain
and ATPC range) Density

at antenna port

CsS +13 +22 dBm/MHz 21 dB
(and RS down-links)

TS + 23 +22 dBm/MHz 31dB
(and RS up-links)

NOTE 1: These in-band EIRP upper limits have bemivedd from the reference systems data used in ECC
Report 33, which are already at or near the maxinpawer for practical technology. Some additiopal
allowance for "higher gain" and/or "smart antenrdejloyment (e.g. 5 dB more on CS and 15 dB marg fo
TS, the latter considering e.g. a 2 m parabolicrama in order to cope with special cases) may be
permitted, noting that some specific systems megadly exceed these EIRP limits.

NOTE 2: In actual applications trade off in thesdéues is possible provided that EIRP limits are.met

Table 3.1: Possible Maximum Transmitter EIRP Spectal Density
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3. Block edge EIRP density mask

For a sensible and cost-effective regulation, albledge mask is generally designed on the basassafall
level of degradation in an assumed scenario witlowa occurrence probability of a worst case (e.go tw
directional antennas pointing exactly at each Qther

It is not therefore excluded that in a limited nenbf cases specific mitigation techniques mighheeessary.

In particular when CSs are co-located on the samildibg, the statistical approach is not applicadiel it is
assumed that common practice of site engineerimmy (@rtical decoupling) is implemented for impnuyi
antenna decoupling as much as possible.

Also adjacent block receiver rejection concurs teeduced interference scenario, however this isimdhe
scope of this recommendation to set limits fonéyertheless it is expected that ETSI standardsadéquately
cover the issue.

In these frequency bands two typical deploymergscarrently addressed:

¢ Rural: for remote areas, where large cell size isagor requirement for maximising the coverage; the
paths between CS and TS (with RS possibly in betjvaee typically longer and not obstructed.

e Urban/suburban: where these bands are used fopdhsibility of linking stations also with paths
partially obstructed, resulting in far smaller caites.

According to ECC Report 33, which addresses bathados, the requirements for CS out-of-block einrss
rural applications might be more relaxed due to plo¢ential larger average distance and easiness-of
ordination/mitigation measures between differerdrajors CS.

Figure 3.1 shows the required block edge maskiitits shown are absolute maximum and intendedd¢tude
tolerances and any ATPC range:
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(dBW/MHz)
X1
X2=X3+13dB
X3 ——— s
0 : >
' Delta (MHz) from block edge
3.50r
15% of assigned block size
whichever is smaller
Station type EIRP (dBW/MHZz)
X1 X2 X3
Cs See Table 3.1 X3 +13 -64 or-73 (NOTE 1)
TS See Table 3.1 X3+ 13 -37
NOTE 1: the- 64 dBW/MHz will result in a CS to CS minimum dista, for 1 dB maximumn
degradation of thresholds, of ~350 m (e.g. appaverior rural deployments), while the73
dBW/MHz allows closer distance down to ~ 100 m (enappropriate for urban/suburban).

Figure 3.1: Block Edge Spectral Density Mask

The drop-down attenuation near the block edge hasstope of easing TX filtering. Its size (15% bé t
assigned block size or 3.5 MHz, whichever is thal®r) has been chosen taking into account thdivels
small systems bandwidths. This value comes fromtjpal considerations similar to those made in4BeGHz
MWS ECC Recommendation 01-04 (i.e. this 3.5 MHZ wit as “soft” guard band, discouraging its use by
narrow-band systems for the expected higher intenfee).

According to ECC Report 33,2¢alue for CSs is a function of the acceptable &&% minimum co-ordination
distance and acceptable ISOP for CS to TS intaréexeThe X value for TSs has been derived from statistical
interference protection factor (IPF) and NFD intdSCS interference scenarios.

Moreover, for further enhancing the efficiency,eafthe block assignment procedure administratioasnat
expected to enforce the block-edge requirementsnighbouring operators who will apply mutual co-
ordination at the block edge in view of optimisithg guard bands internal to the blocks. In thaé acady the
maximum "in-block" EIRP/power density apply whileet "out-of-block" noise floor will apply only froma
"mutually agreed" starting point within the adjacbklock.
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ANNEX 4

GUIDANCE FOR INTERFERENCE AVOIDANCE BETWEEN CO-FREQ UENCY AND ADJACENT
FREQUENCY ASSIGNMENTS

1 Introduction

In order to assign frequencies to a number of caimpé-\WA operators in any given area or territargrtain
guidelines are needed in order to ensure thatfémterce probability between these operators is mgad.
These operators may be deploying differing techgielrequiring co-existence guidelines at the awellto be
as generic as possible.

In addition, the inter-operator co-ordination burdghould be minimised and flexibility provided tater for
specific scenarios in order to help minimising @eployment constraints.

The same concept may be used for developing irttertzd agreements on utilisation of subject banetsvben
neighbouring countries.

2 Interference Scenarios

Work has been done in a number of groups, ETSI*THEC Report 33 IEEE802.16.2to examine the intra-
service co-ordination requirements that could h@r@gpriate to FWA in this band.

Two distinct co-ordination scenarios were addressarhely:

e Co-existence between two or more Broadband FWA (BlF\&kstems operating in the same geographic
area but in adjacent frequency blocks (Scenario 1).

» Co-existence between two or more BFWA systems dipgran the same frequency blocks but in adjacent
geographic areas (Scenario 2)

The investigations have shown that co-existendedsible in both scenarios providing measures akernt to
minimise the risk of interference close to geograploundaries and near frequency block edges.

Scenario 1

Frequency separation can be used as means ofiinthie probability of a maximum acceptable amount o
interference falling into a victim receiver in aigigbouring frequency block. This is achieved, foiVIP
applications with directional terminal antennasotigh application of the “Block Edge Mask” defin@dAnnex

3.

It is noted that in order to help minimising thekriof interference between operators in adjaceotks,
technigues known as autonomous or quasi-autonorfinegeency assignment are under study by the retevan
standards bodies.

It is further noted that the “Block Edge Mask” mathis not the only one suitable for the purposéceising
different operators with limited or no co-ordinatioAs an example, if more information is available the
systems deployed (e.g. FDD or TDD, bandwidth, atapuld be possible to defining dedicated guaadds

% TR 101 853: Rules for Co-existence of P-P and Psiy®ems using different access methods in the §&aeency band.
4 ECC Report 33: The analysis of the coexistendeofFWA cells in the 3.4 to 3.8 GHz band.

° |EEE 802.16:Draft Recommended Practice for Cdenie of Broadband Wireless Access Systems.
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between the frequencies assigned to the Operaiomsever in such case the account should be takemyf
possible future change of technology or frequemegigsignment.

Scenario 2

Co-existence can be ensured upon limiting the amofuinterference into a neighbouring victim reagivbased
on an agreed level of interference below receivermal noise causing an increase in receiver rilsisewith a
consequent impact on link budget. The level of reapfiency interference is dependant mainly uponraépa
distance, interfering EIRP and victim receivingteys parameters. Therefore the following steps @ataken to
control the interference potential:

e Applying the limit on the power flux density (PFRj} the licensed service area boundary that indalidu
FWA transmitters may generate.

e Depending on the local geographical conditions,siids limitation to antenna height for reducing the
minimum separation distance (Note).

* A requirement to co-ordinate all transmitter stasiavhere the specified PFD limit at the licensedise
area boundary is exceeded.

» Determination of the actual PFD level at the sendcea boundary should take account the attenudtien
to terrain and other obstructions.

e Geographical boundaries between neighbouring bémsignments should be defined as far as possible to
minimise the requirement for co-ordination, e.g.avpiding major population centres and taking athge
of possible shielding by prominent terrain features

Note: Provided that cell size is not generallyitéd by spherical diffraction attenuation, this nmag done, at
least in the rural locations, without significaeduction of cell coverage. However, this might het
strictly necessary due to the self-regulating dotein section 4.1.1.

3 Applying the Co-ordination Triggers

There is no absolute solution for providing guagedt interference-free environment without squanderi
spectrum or insisting on unnecessary constraintdegpioyment. There is a scope to apply the co-atitin
triggers in ways that balance the requirement tdrobthe interference environment with the needike best
use of the spectrum.

As an example, the scenario 2 approach above réfeseparation distances and the protection ofinvict
receivers by limiting the interference into thoseaivers. To minimise the impact on the victim aper the
receivers located at the licensed area boundarpegorotected with an appropriate PFD limit baspdnuan
acceptable I/N criteria. Although this will maxirishe “co-ordination separation distance” into ititerferers
operating area, but give the greatest level of cotd the victim operator.

Alternatively, the burden of co-existence can baretl between the operators by increasing the RRiDdit the

boundary to that equivalent to half the requiregasation distance based on calculations derivenh ftioe

acceptable I/N at the receiver. This is illustratedhe figure 4.1. This fully protects receivecsdted in the
victim operator’s licensed area at a distance edeit to half the separation distance, but increéise chance
that the victim will receive unacceptable interfagze at distances less than this. This reducesciwedination

burden within an interferer area and minimises fquetection”. Simulations of multiple interferecenarios
on victim receivers in the worst case locationsvsliioe probabilities of unacceptable interferencdeolow.

Consideration of real world effects (terrain shiedd etc) help mitigating against unacceptablerfatence.

Careful choice of distances and PFD triggers canmige the chance of unacceptable interference.
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Operator “A”
Victim receiver looking towarc
the interferer.
Max acceptable interference = x
dB below thermal noise floc

Operator “B”
Interferer radiating towards
the victim in neighbouring
area. Representative EIRP

assume

L

PFD “A”

Boundary PFD “B”

Boundary betwee
licensed areas

Figure 4.1. Defining PFD limit at geographical blo& assignment boundary

4 Boundary Power Flux Density limit (referring to Figure 4.1)

The specific propagation behaviour in 3.4 -3.8 Gbénd is taken into account; in particular the sjglaér
diffraction attenuation has been used as functfdh@antenna height. Due to the relatively laradius of first
Fresnel zone<(50 m) and the typical horizontal pointing of FWAt@nnas, the spherical diffraction attenuation
will play significant role in defining the respediarea and the PFD level for triggering co-ordorat

The interference level to the victim receiver cobkdevaluated from Figure 4.2 (reprinted from EGEp&tt 33)

as function of victim distance D and for an EIRmsly of +20 dBW/MHz. Different EIRP could be egsil
scaled on the vertical axis.
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Received interference power vs. separation distance
RF=3.5GHz, EIRP=20dBW/MHz
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(1) PrecdMAX (victim) proposed for interfering CSs and TSs r@gominal operating EIRP (6 dB aboye
threshold)

(2) PrecMAX (victim) proposed for interfering TSs (with AT®Penabled) at maximum EIRP

(3) The first value refers to transmit antenna.itAsay be seen, mixed antenna heights show dlifference
when the sum value of the heights is the same 88:80 is close to 20-40, 20-30 is close to 2542 s0
on). Therefore values not shown could be extrapdlatith small potential error.

Figure 4.2: Received interference power vs. sepaiah distance for the CS to CS interference scenario
(3.5 GHz, line of sight)

Obviously the spherical diffraction attenuatiorfusction of the antenna heights of both interferangl victim
stations. Therefore the recommended triggeringdafa, presented in this Annex will be parametridebR P,
and on antenna heights. Therefore, to reduce therdination distance D, administrations may wisHinait
EIRP, of the deployed stations (in particular of CSge section 4.1.2. From the conclusions of Reporiit33
might be derived that also a limitation in antehe&ght might be recommended at the boundary; horyéwen
the interference protection point of view, thisie strictly necessary (see rationale in sectidnls.

For setting the recommended practice in this Antiex system assumptions for both interfering TX aictim
RX have been taken from ECC Report 33. In partictia CS antenna gain is assumed to be 16 dB, value
considered significant for most applications instadands.

Even considering spherical diffraction, the minimaeparation distance for the protection of victenaivers is
in general larger than typical cell coverage, whackiording ECC Report 33 might range from aboukrh0to
about 20 km.

Coverage of areas closer to the service (or intienmal) boundary might be achieved either limitlBHRP, or
blanking sectors of relevant cells (see Figure.4.3)
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N Rmax
X d

Closest sector-blanked D*
cells (4 QAM and 16 QAM) <>
D*
b EE—
<+ P2 |4 D2 >
Boundary

|:| Standard uncoordinated cells

Blanked sectors of boundary engineered cells (example)

Figure 4.3: Example of cell sectors engineering aervice boundary

In this scenario, for setting the recommended pfdination trigger level, two factors should bestty taken
into account, which should both result in acceptatierference:

1) The CS to CS interference

2) The TS to CS interference

The first evaluation will result in minimum coupgjrdistance from the boundary {22 in Figure 4.3).

The second will further limit the minimum distand@* in Figure 4.3) at which a CS (even in sectolatiked”
cells) may be placed from the boundary so thaeitsinal stations would not interfere with a CSistaplaced
in the neighbor service area at;[)2 from the boundary.

4.1 CSto CSinterference

With reference to Figure 4.1, based upon an acbkptdN = -10dB (i.e. I=-146 dBW/MHZz), the accepab
PFD at the victim receiver (PFD “A”) is assumedto

PFD “A” <-113.5 dBW/MHz/M

For satisfying such limit, Figure 4.4 (reprintedrft Report 33), based on minimum coupling loss datmns,
reports the minimum separation distance as a foumctf EIRRy for different antenna heights.
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Minimum separation between CSs vs EIRP
Parameter: antenna heights
90 ! ! ! 5050
| | |
l l l
| | | 40-40
| [ 30-50
80| b e R
| - 30-30
: s R 20-40
R N e —cC
= e
0F----——o—"L L,::—___‘—::, B = T
______________ 20-20
_____________________ 10-30
B _.—"’—_‘ _,——”—/— g
< == =L -
60 =" e it
E | =T | |
e | e ; ; 10-10
———————————— : : ‘ Antenna
_ ! ! ! heights (m)
SO e T T o — " oo ®
____ | | | | |
_____ | | | | |
L--" | | | |
| | | | |
| | | | |
| | | | |
40 ,,,,,,,,,, Lo _ _ - - ___ 4o - - ____ | |- ____
| | | |
| | | | |
| | | | |
| | | | |
| | | | |
| | | | |
| | | | |
30 1 1 1 1 1
0 5 10 15 20 25 30
EIRP(dBW/MHz)
(*) The first value refers to transmit antenna.

Figure 4.4: Minimum separation between CSs as a fution of EIRP and antenna height

The impact of antenna height and EIRP for definthg boundary PFD co-ordination triggers should be
evaluated separately.

4.1.1 Antenna height

Provided that the separation distance is dominbiedpherical diffraction attenuation, Figure 4.4wh that
different mix of antenna heights produce littlefelience when the sum of the TX and victim RX an&nn
heights is the same (e.g. 30-30 is close to 2@®@R0 is close to 25-25 and so on). Therefore wahat shown
could be extrapolated with small potential error.

For the same reason the distance from the boundagy/2) may be managed without knowing (and then
imposing) the victim antenna height. Operator “Bhce knowing its tower height and EIRP, should kiep
own minimum distance (R/2)s evaluated assuming the same antenna height fghlm&ir victim of Operator
“A”. In fact, if the victim Operator “A” has higheor lower antenna height, the difference ig,Dength will be
balanced by its own (R/2)a portion (see example in Figure 4.5). Nevertheleedower is the antenna height,
the higher are the diffraction attenuation ando#ifler attenuation due to obstacles such as buijldiegs etc.
generally reducing the probability of worst casewence; therefore, as recommended by ECC Refgoth8
use of low antenna heights should be encourages dtoundary.

With the same assumption that equal antenna hedgbtelevant, the suitable value for the boun@®& (PFD
“B”) dBW/MHz/m?could be derived from Figure 4.6 (reprinted fronpBe 33).
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Figure 4.5: Example of balanced R, obtained by different D;,/2 for different antenna heights

(EIRP = +20 dBW/MHz)
“B"[*A” antenna heights = 20/40 m
(Dpin= 30 + 38 = 68 ni1 D, for 20/40 m in Figure 4.4)

Power Flux Density @ Dp,n/2
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(*) The first value refers to transmit antenna.
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Figure 4.6: PFD at O;,/2 (half the minimum CS separation distance derivedrom Figure 4.4) vs. EIRRy
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Note: Figure 4.6 is derived evaluating the[l2 PFD at a virtual elevation equal to that of thetim RX
antenna (see Figure 4.7). Then the graphs in Figureshow crossovers that are due to the different
slopes of line-of-sight (linear with the distane#d spherical attenuation (non-linear with theatise).
This impacts only the formal PFD evaluation (aredgbssible measurement) a2, while at By,
distance the maximum received interference issdtiisfied.

| Boundary
PFD at Dnin/2 >._l

(¥ [ PFD at Dhin

PTs ~

I

[ 3

! £

:u 2

! = RSN

0 = “Nrx

Figure 4.7: Principle for evaluating PFD at ,;»/2 in Figure 4.5

4.1.2 Transmit EIRP

While the antenna height impact on,Dis self balancing without knowing the victim reesi side (see
example of Figure 4.5), transmit EIRP, which alss impact on R, does not have any intrinsic balancing
mechanism.

In principle, as far as Operator “B” reduces EIRR,, becomes lower (see Figure 4.4) and the station,
respecting the PFD at (s, could be placed closer to the boundary withoubrdimation not risking
interference to Operator “A” as far as the latteesian equal or higher EIRP for evaluating,{[d; however the
opposite is no longer true and Operator “B” receiwould be interfered because being too close @ th
boundary.

Therefore, a “minimum” EIRP, for evaluating PFDgger should be defined, actual lower EIRP should be
disregarded in this evaluation.

4.1.3 Recommendationsfor setting PFD coordination trigger for CS

Administrations should fix a “minimum” EIRP, as tlmver bound for evaluating the PFD trigger value ¢he
distance [Q;/2 at which it should be evaluated.

At distance I};/2, defined according Figure 4.4, for EIRP equalhaggher than the “minimum”, the PFD
boundary, as given by Figure 4.6 for the same EI&®uld be adopted as trigger threshold for sigrtin
boundary co-ordination between the Operators cowecer

4.2 TS to CS interference

When a CS is placed at distare®,,/2 from the boundary, as defined in previous sesti@nd considering
that TSs with directional antennas in this freqyeband are likely to have EIRP very close to oslé®n the

CS one, no further requirement is necessary.

In case of deployment of “sector blanked” cellsseloto the boundary (see Figure 4.3), additionglirements
are necessary for ensuring that TS, pointing tdothendary, will not need specific coordination.

This will result in limiting the distance from thmorder of the CS of those cells so that the interfee from its
TSs will remain within acceptable levels, then regfuiring coordination.
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ECC Report 33 gives a set of examples on how tmelefuch distance based on the current assumgtiahs
signal fading from clear-air multipath on interfegiand victim paths are uncorrelated and that gdement
ATPC that typically keeps the receiver signal lev@ldB above the threshold.

In ECC Report 33, for the worst-case interferenmenario, it is assumed that the interfering TSiisated
towards its CS located at the network service bmmdary (therefore placed inside an active seaftéigure

4.3 and pointing towards service area boundaryp Worst-case interference arises when the TS itheat
maximum distance from its CS and is operating @tmiaximum EIRP (during the small percentage of time
when ATPC is required to operate to counteractipath attenuation).

With the assumption made on uncorrelated fading,regquirements need to be considered:

a) Interfering TS operating at the "normal" EIRBsgibly set by ATPC (unfaded percentage of time. Xx98)
ElRPATpc: ElRPmaX' FMO + FMATpc
FMy is the fade margin corresponding to maximum tratischpower (see typical values in ECC Report 33).
In this case (most of the time) the received imtenice power into the victim CS, should not exceed
required limit (KTBF - 10dB) for not impairing theéctim performance and availability.

b) Interfering TS operating at maximum EIRP (fagedcentage of time ~ (100-99.X) %)
Due to non-correlation, the victim CS would receivemal level, depending on the availability objeet
and the ATPC range, from the useful link (for agesitage of time usually less than 1%).
In this case a higher interference level can beratéd without impairments.
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).

From the EIRP graphs in Figure 4.2 (reprinted fi@eport 33) and the examples proposed in ECC R&3ort
the minimum distance of the CS could be derived.

In the unlike case that TSs do not implement ATR@ight still be possible to evaluate the minimdistance
of a CS from the border without requiring coordioatbetween the operators; the approach will besdrmae
setting in case a) above EIRP:= EIRR,.x While case b) would not be applicable.

4.3 Effect of Multiple Interferers

Statistical modelling of multiple interferer sceioar has shown that, when allowance is made forlithiged

probability of a line of sight path between inteefies and victim, and of the deployment of dowretiltbase
station antennas in PMP networks, application efBfD limit will ensure substantially interfererftee co-
existence between adjacent service areas for Bdeh &hd mesh architectures.

4.4 International Co-ordination

The process of applying a boundary co-ordinatigygér can also be applied to international co-aatiom. The
mechanism for providing protection remains the sabwing based upon a tolerable I/N and threshold
degradation limit agreed between the administratmoncerned for reference victim receiver.

Therefore, in the general case, the same guidanasedl for the inter-operator boundary in previgections of
this Annex, could apply also to international colination provided that neighbouring administrationsuld
agree to the methodology.

In order to coordinate efficiently at an internatb boundary, it could be useful to consider thatfgrential

frequency blocks are defined for use near to thentary, with different blocks being used on eade sif the
boundary.
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ANNEX 5

SOME EXAMPLES OF STANDARDISED FWA TECHNOLOGIES

1 Introduction

A number of ETSI Standards have been developedaidgfthe “minimum requirements” (i.e. the basicioad
frequency interface parameters and receiver seitgitind interference robustness).

Those standards (e.g. EN 301 080, EN 301 021, EN253 and EN 301 124) were specific for some basic
access technologies (e.g. FDMA, TDMA, CDMA) and resent basis for Harmonised EN 301 753, which
defines the parameters relevant to R&TTE Direcfiviicle 3.2 on essential requirements.

A number of new mixed technologies are also presenthe market (e.g. TDMA/OFDMA) and more are
expected to be designed for covering the increadergand for new wide- and broadband services. EaSI
also initiated a harmonisation process, under thé¥N/TM-04130, for combining all those technologji@to

a unique “technology neutral” new multipart EN (unding a Harmonised Part); in due time this new BN
supersede the above mentioned ones.

This annex notes some possibilities and their Kegracteristics based upon known (at the time ofing)
standardisation activities. These key charactesistiere kept in mind whilst developing the assigninmans
detailed in the previous annexes. Their inclusgnat intended as a statement regarding theirkslifiya nor to
grant them any “preferred” status, but merely sen illustrate the degree of flexibility that neetb be
included in the frequency planning for FWA.

2 EP BRAN HIPERMAN (HM)

ETSI EP BRAN TS 102 210HIPERMAN; System profiles” and TS 102 177HMIPERMAN; Physical (PHY)
layer HIPERMAN PHY” define basics for a standardized “multi-vendatlio interface in bands from 2 to 11
GHz.

The main characteristics of HHIPERMAN include:

e Provision of up to 75 Mb/s per cell;

e Channelisation and modulation scheme as follows:

e Down-link and Up-link 1.75, 3.5 and 7 MHz using OWADvith adaptive QPSK, 16 QAM and (optionally)
64 QAM multi-state formats; flexible channel sepinmais also considered.

e The system architecture is P-MP, but also MESHitactures are considered;

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

3 IEEE 802.16 Standards

IEEE 802.16-2001 and 802.16a-2003: “Air InterfaceRixed Broadband Wireless Access Systems” alfinale
a harmonized radio interface for multi-vendor aggtions very similar to the ETSI HIPERMAN.
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Businessplan

PLAN G&V 2005 2006 2007
in Tsd EUR in Tsd EUR in Tsd EUR
Dienste
Interconnection
Sonstige
Ertrage Gesamt 0 0 0

Personal eigenes

Leasingpersonal und freie Mitarbeiter

technischer Aufwand durch Dritte

Miete, Leasing von technischem Anlagevermégen
Mietleitungsaufwand

Interconnection

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 2005 2006 2007

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).



