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SUPERINTENDENCIA DE INDUSTRIA Y COMERCIO

DIVISION DE NUEVAS CREACIONES

2020

Bogota D.C.

Doctor:

Germmadn Castillo Grau

Apoderado

REFERENCIA:
Radicaclén 00-74.225
Trémite 002
Evento 001
Actuacion 430
Oficlo No -+ 21934
Folios 041

Como resultado del examen de fondo, realizado conforme a lo establecido por el articulo
45 de la Decision 486 de la Comisién de la Comunidad Andina, se le comunica:

1. Documentos estudiados: .

Para el presente estudio se tuvo en cuenta la descripcion de los folios 5 a 18, los dibujos
1. 2 de los folios 30, 31; 3 a 6 de los folios 62 a 65; 7 a 10 de los folios 36 a 39, 11 del
folio 66; 12 y 13 de los folios 41, 42 y, las reivindicaciones 1 a 5 de los folios 19 a 20; 6
del folio 67 y 7 a 44 de los folios 20 a 28. .

El articulo 9 de |a Decisién 486 de la Comision del Acuerdo de Cartagena establece que,
*La primera solicitud de patente de invencion... conferira al solicitante o su causahabiente
el derecho de prioridad para solicitar... misma materia. El alcance y los efectos del
derecho de prioridad seran los previstos por el Convenio de Paris... a) doce meses para
las patentes de invencion y modelos de utilidad...”.

La solicitud en estudio fue radicada el 29 de septiembre de 2000, en ese momento ni
posteriormente no se reclama prioridad alguna, por lo tanto, acorde a lo dispuesto porlos
articulos 9 a 11 de la Decisioén 486, no hay prioridad vélida reivindicada.

2. Objeto de la invencién

Seguln la descripcion, el objeto de la solicitud consiste en suministrar una técnica de
reduccidn de la interferencia que generen los ruidos interno y externo de un transmisor
para mejorar las decisiones de control basandose en las intensidades de senal,
presentado en la forma de métodos y sistemas.

De ofra parte, el pliego reivindica: un método para reducir al minimo los efectos de ruido
de un transmisor en mediciones de intensidad de sefial en un receptor en un sistema de
comunicaciones inalambricas que utiliza una pluralidad de frecuencias para
comunicaciones y que basa las decisiones de control en mediciones de intensidad de
sefial en el receptor, dicho sistema de comunicaciones tiene un transmisor que transmite
una primera sefal en una primera frecuencia y ruido en otras frecuencias en un patrén
conocido, relacionado en las reivindicaciones 1 a 4; un controlador para uso en un
sistema de comunicacién inaldmbrica, dicho sistema de comunicacién inalémbrica incluye
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un transmisor que transmite una primera senal en una primera frecuencia y ruido en otras
frecuencias en un patrén conocido y un receptor, dicho controlador basa la decisién de
control en mediciones de intensidad de sefiales recibidas del receptor, relacionado en las
reivindicaciones 5 a 11; un método para asignacién de frecuencia adaptiva en un sistema
inalambrico que tiene una pluralidad de transmisores que transmiten a una pluralidad de
receptores que utilizan una pluralidad de frecuencias, relacionado en las reivindicaciones
12 a 13; un método para determinar frecuencias que puedan ser utilizadas en un sistema
inaldmbrico que tiene una pluralidad de transmisores que transmiten a una pluralidad de
receptores que utilizan una pluralidad de frecuencias, relacionado en las reivindicaciones
14 a 16; epun red inalambrica que tiene una pluralidad de radio cabezas espaciadas que
sSe comunizan con una primera estacion moévil en una primera frecuencia y una segunda
estacion moévil que transmite en una segunda frecuencia, dichas radio cabezas estan
conectadas a un controlador, un método para seleccion dindmica de radio cabezas,
relacionado en las reivindicaciones 17 y 18; en un sistema inaldmbrico que comprende
una pluralidad de transmisores que transmiten en una pluralidad de frecuencias, un
método para determinar ruido de transmisor de un transmisor externo al sistema
inalambrico, relacionado en las reivindicaciones 19 a 21; un sistema de comunicaciones
inalambricas que puede minimizar los efectos de ruido del transmisor en mediciones de
intensidad de sefal, dicho sistema de comunicaciones inalambricas suministra
comunicacion en una pluralidad de frecuencias, relacionado en las reivindicaciones 22 a
.28; un método para asignacion adaptiva de frecuencias en un sistema inaldmbrico que
tiene una pluralidad de transmisores que transmiten a una pluralidad de receptores que
utilizan una pluralidad de frecuencias asignables, relacionado en las reivindicaciones 29 a
34; un método para seleccién dindmica de radio cabezas para uso en un sistema
inaldambrico que tiene una pluralidad de radio cabezas espaciadas y al menos una
astacion mdvil, dicha estacion mévil se comunica con una de dichas radio cabezas en una
pluralidad de frecuencias, relacionado en las reivindicaciones 35 a 38; un sistema de
comunicaciones inaldmbricas capaz de minimizar los efectos de ruido de transmisor
extemo en mediciones de intensidad de seial, dicho sistema de comunicaciones
proporciona comunicacidn en una pluralidad de frecuencias, relacionado en las
reivindicaciones 39 a 44.

Segun la IPC la clasificacién del objeto reclamado es GO8C 25/00 // H04Q 7/36.
3. Claridad de la solicitud:

El articulo 30 de la citada Decision indica que: “las reivindicaciones definiran la materia
que se desea proteger mediante la patente. Deben ser claras y concisas y estar
enteramente sustentadas por la descripcién”®.

Las reivindicaciones calificadas son indefinidas porque no permiten establecer cual es el
aporte del solicitante al estado de la técnica, no incluyen signos de referencia que faciliten
su comprension y, no presentan la estructura de predmbulo y caracterizacion apropiada
para este caso; frases tales como: “dicho método comprende”; “en donde®, “el controlador
comprende”, “que comprende®, etc. no se consideran sindnimas de “caracterizado por”.

Las reivindicaciones 1, 5, 12, 14, 17, 19, 29, 35 incluyen explicaciones ajenas a la
definicion que se persigue por ejemplo en: “... en un receptor en un sistema...patrén
conocido®, “... para uso en un sistema de comunicacién... un receptor...”, °... en un sistema
inalambrico... frecuencias”, “... que tiene una pluralidad... frecuencias®, "en una red
inaldmbrica... controlador”, etc.

La redaccién de las reivindicaciones 17 y 19 en la forma de, “en una red inaldmbrica... un
método” o “en un sistema inal&mbrico... un método” no se admite porque no queda claro
que es lo que se pretende proteger si la red / sistema o el método.
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Las reivindicaciones 6, 7 estédn mal referenciadas porque en la 5 no se menciona ningtn
receptor.

Las reivindicaciones 5, 22, 39 y dependientes no tienen sustento descriptivo porque en
ese aparte no se expone el controlador, ni el sistema de comunicaciones sino el uso que
se le da a algunos componentes de ese sistema, lo cual, no es base para dichas
reivindicaciones.

Se recomienda que las observaciones de este punto sean resueltas en conjuncién con las
observaciones del punto 5 de adelante.

Por las razones precedentes, el pliego no cumple los requisitos del articulo 30.
4. Evaluacion de la unidad de invencion:

El articulo 25 de la Decision 486 establece que, “La solicitud de patente sélo podra
comprender una invencién o un grupo de invenciones relacionadas entre sl, de manera
que conformen un unico concepto inventivo™.

A juicio de la oficina, el pliego calificado incluye varios grupos de reivindicaciones no
enlazadas por un concepto comun e inventivo, asi:

Un primer grupo lo conforman las reivindicaciones 1 a 4 dirigidas a un meétodo para
reducir al minimo los efectos de ruido de un transmisor en mediciones de intensidad de
senal.

El segundo grupo son las reivindicaciones 5 a 11 dirigidas a un controlador para uso en
un sistema de comunicacién inalambrica.

Un tercer grupo son las reivindicaciones 12 y 13 relacionadas con un método para
asignacion adaptiva de frecuencias.

El siguiente grupo son las reivindicaciones 14 a 16 relativas a un método para determinar
frecuencias que puedan ser utilizadas en un sistema inaldmbrico.

El quinto grupo lo integran las reivindicaciones 17 y 18 relacionadas a un método de
seleccion dinamica de cabezales de radio.

Un sexto grupo lo componen las reivindicaciones 19 a 21 enfocadas en un método para
determinar el ruido de transmision de un transmisor extemno de un sistema inalambrico.

El séptimo grupo lo conforman las reivindicaciones 22 a 28 relativas a un sistema de
comunicaciones que puede minimizar los efectos de ruido del transmisor en mediciones
de intensidad de senal.

Un octavo grupo lo integran las reivindicaciones 29 a 34 referentes a un método para
asignacion adaptiva de frecuencias en un sistema inaldmbrico.

Un noveno grupo lo conforman las reivindicaciones 35 a 38 dirigidas a un método para
seleccion dinamica de radio cabezas para uso en un sistema inaldmbrico.

El ultimo grupo son las reivindicaciones 39 a 44 dirigidas a un sistema de comunicaciones
capaz de minimizar los efectos del ruido de un transmisor extemo.

& 1%
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En consecuencia, se requiere al interesado sefialar, explicitamente, qué grupo de
reivindicaciones deja en el expediente para continuar su calificacién. Se advierte que de
no cumplirse el requerimiento, la oficina podra hacerlo Unicamente para el primer grupo.

5. No cumplimiento de los requisitos de patentabilidad
Por una parte, el articulo 14 de la Decision 486 establece que:

“Los paises miembros otorgaréan patentes para las invenciones, sean de producto de
procedimiento (...) Industrial®, (resaltado fuera de texto).

Para dar cumplimiento a tal requisito, y teniendo en cuenta que ni la Decision ni el
reglamentario establecen, taxativamente, como se debe definir cada concepto, la oficina,
acude a la Guia sobre el examen de las solicitudes de patentes, publicada porla OMPl en
1982 para ayudar a los examinadores de la oficinas nacionales en sus estudios; en el
péarrafo 57 (de dicha gufa) se especifica que existen dos tipos de reivindicaciones: de
producto y de procedimiento {método).

Adicionalmente, el citado péarrafo indica que las reivindicaciones de producto deben
definir, el objeto que se desea proteger, mediante las caracteristicas estructurales 6 de
funcién y, las de procedimiento, mediante las caracteristicas de una secuencia de etapas
a seguir, para lograr un resultado, sin incluir o hacer referencia a los elementos que lleven
a cabo dichas etapas.

De alli se concluye que la combinacion de caracteristicas estructurales y de funcién NO
se admite en la redaccion de reivindicaciones de producto.

Al estudiar el pliego salta a |a vista que incluye mezclas de caracterlsticas no permitidas,
como se evidencia de su redaccion:

*1. un método... en un receptor... medir... en el receptor; calcular... del transmisor...".

“12. un método... en un sistema... pluralidad de frecuencias... .

“14. un método... en un sistema... frecuencias...”.
“17. en una red... controlador... medir... en las radio cabezas... determinar... en la radio
cabeza seleccionada... calcular... en la radio cabeza seleccionada... “.

*29. un método... en un sistema... asignables... ".
“35. un método... uso en un sistema... frecyencias... “.

En lo anterior, lo no subrayado se considera lo relacionado al método y lo subrayado la
mencidn, no admitida a los elementos usados en hacer el procesamiento de sefiales.

Similarmente las de producto sefalan:

5. un controlador para uso... receptor... calculador configurado para... un monitor...
configurado para...";

“6. el controlador... configurado para... configurado ademés para... memoria configurada

N,



“22. un sistema... gue puede minimizar... sefal... un transmisor configurado para... un
receptor para... un controlador para...". De forma analoga se puede proceder con las
restantes reivindicaciones de producto.

De lo anterior, es evidente que la parte no subrayada son caracteristicas estructurales, y
la subrayada, caracteristicas de uso.

Por otra parte, el articulo 15 de la Decision 486 seilala que, "“No se consideraran
invenciones: ...

e) los programas de ordenadores o el soporte l6gico como tales; y°.

En el presente expediente, se trata de proteger un soporte légico (programa de
procesamiento) dirigido a detectar y minimizar (reducir) los efectos del ruido de un
transmisor por medidas de la intensidad en combinacién con un sistema inalambrico de
comunicaciones, que consiste en unas secuencias de procesamiento ilustradas mediante
las figuras 3, 5 a 8,10 a 13 junto con la descripcién correspondiente.

Las relaciones de las secuencias de operacion, en las reivindicaciones de método, hace
evidente el no cumplimiento de las disposiciones del articulo 15 e) puesto que cada una
de dichas secuencias son, en si, un programa como tal.

Por otro lado, la oficina reiteradamente ha sostenido que no puede aceptar como sustento
de patentabilidad el uso de dispositivos convencionales o partes de estos para procesar,
transmitir, intercambiar sefiales (informacién), porque no solo se distorsiona el aporte real
al estado de la técnica, se altera la proporcién que debe existir entre lo divulgado y la
proteccién solicitada y, porque en realidad, Gnicamente se trata de proteger un programa
de procesamiento (formateo de senales), al menos de modo tacito, ya que, se presenta
una combinacién de los elementos de un sistema con el uso que se le da a ese sistema.

Parece necesario precisar que, un sistema se puede reivindicar por la(s) funcién{es) que
lleve(n) a cabo entre dos 0 mas de sus componentes pero no por los usos, como ocurre
en este caso.

Es evidente que, un "controlador®, un “sistema”, una "red" como tal, es independiente de
como se usa; es decir, dicho producto no se puede restringir por la manera de uso
pensada (deseada) que se le de; por ejemplo, una memoria es independiente del género
de datos que se almacenen en ella, una pantalla es independiente del género de
informacién que se despliegue en la misma, etc. de alli, que el género de datos
(intensidad de senal) y la manera (secuencia) en que se procesen esos datos, no son
caracteristicas que sirvan para distinguir un controlador, sistema o red, como se reivindica
aqui.

Finalmente, se afectan las disposiciones del articulo 21 de la Decisién 486 porque se
hace otro (segundo) uso de dispositivos convencionales o de partes de ellos, que en este
caso, consiste en el uso de un sistema inaldmbrico de comunicaciones, en particular, los
componentes de una estaciéon movil y/o estacién base.

Por las anteriores razones, consideramos que lo reivindicado en el presente caso, no
cumple lo dispuesto por los articulos 15 €) y 21.

De todo lo hasta aqui expuesto, se deduce que la solicitud no cumple las disposiciones de
los articulos 14, 15 @), 21 y 30.
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6. Determinacién del estado de la técnica:
La fecha para determinar el estado de la técnica es 29 de septiembre de 2000.
Consultadas las fuentes de informacion con que cuenta este despacho se encontraron [os

siguientes documentos anteriores a la fecha de pricridad invocada 29 de septiembre 2000,
relacionados con ia materia de la solicitud:

No Documento Titulo Fecha de
publicacion

1 WO 00/44 114 Detecting and minimizing the effect of | 27 07 2000
transmitter noise on signal strength
measurement in a wireless
communication system

7. Evaluacion de los requisitos de patentabilidad:

En cumplimiento del articulo 14 de la Decisién 488, el cual, dispone que: “Los palses
miembros otorgaran patentes para |las invenciones, sean de producto o de procedimiento,
en todos los campos de la tecnologia, siempre que sean nuevas, tengan nivel inventivo y
sean susceptibles de aplicacidn industrial”; se procedi6 a evaluar los requisitos de fondo
con el objeto de establecer la patentabilidad de las reivindicaciones de la solicitud
presentadas para tal efecto.

Evaluacion de la novedad

El articulo 16 de la Decision 486 establece que, “Una invencién se considerara nueva
cuando no est4d comprendida en el estado de la técnica.

El estado de la técnica comprendera todo lo que haya sido accesible al pablico por una
descripcién escrita u oral, utilizacion, comercializacidn, o cualquier otro medio antes de
la fecha de presentacion de la solicitud de patente o, en su caso, de la prioridad
reconocida.

Solo para el efecto de determinacion de la novedad, también se considerara dentro del
estado de la técnica, el contenido de una solicitud de patente en tramite ante la oficina
nacional competente, cuya fecha de presentacién o de prioridad fuese anterior a la fecha
de presentacion o de prioridad de la solicitud de patente que se estuviese examinando,
siempre que dicho contenido esté incluido en la solicitud de fecha anterior cuando ella se
publique 0 hubiese transcurrido el plazo previsto en el articulo 40".

El antecedente revela una técnica para reducir o minimizar los efectos de los ruidos,
interno y externo, a fin de mejorar las decisiones de control que se basan en las medidas
de intensidad (potencia) de la sefial.

Al realizar una comparacién minuciosa de la descripcidn, dibujos y reivindicaciones del
antecedente con lo descrito y reivindicado en este expediente se observa una
coincidencia total. Las Unicas diferencias que se pueden encontrar son por uso de
sinénimos para algunos términos y como consecuencia de la pésima redaccién y
traduccion de la solicitud en discusion.

Por lo tanto, lo reivindicado carece, absolutamente, de novedad.



Evaluacioén del nivel inventivo

Conforme al articulo 18 de la Decisién 486 que establece: “Se considerara que una
invencion tiene nivel inventivo, si para una persona del oficio normalmente versada en la
materia técnica correspondiente, esa invenciéon no hubiese resultado cbvia ni se hubiese
derivado de manera evidente del estado de la técnica®.

La persona del oficio, normalmente versada en la materia técnica correspondiente, que se
puede encargar de solucionar el problema planteado por la presente solicitud, puede ser
un ingeniero de electrénico con experiencia en sistemas de telecomunicaciones, que
conozca la composicidn y los principios basicos de funcionamiento de dichos sistemas o,
por lo menos, que cuente con las condiciones necesarias para informarse acerca de esos
principios al consultar la literatura técnica respectiva.

Dicho técnico en el arte, pudo obtener lo reivindicado en este dependientes con solo
copiar lo divulgado por el antecedente 1, razén por la cual, no tiene nivel inventivo.

En conclusién los requisitos de patentabilidad de la presente solicitud se encuentran
afectados asl:

No. | Documento Reivindicacién(es) Requisito
Afectada(s) que
afecta
1 WO 00/44 114; ver todo el 1a44 Novedad
documento. Nivel
inventivo

En cumplimiento del articulo 45 de la decisién 486 de la Comisién de la Comunidad
Andina, se le indica que debe dar respuesta dentro del término de sesenta dias contados
a partir de la fecha de notificacién de la presente comunicacién. En el caso de no dar
respuesta al presente requerimiento, ¢ si a pesar de la respuesta subsisten impedimentos
para la concesion, se denegara la patente.

Notifiquese el presente oficio conforme a lo dispuesto en el numeral 5.2, literal e), del
capitulo quinto del titulo priméro de la Circular Unica No 10 de 2001.

Jefe de la Pivision de Nuevas Creaciones

El anterior requerimiento fue notificado por fijacion en lista, de fecha 2 / ENE. 2@'5'

Concepto Técnico Examinador Técnico IE Examinador juridico

Numero: 71 Cédigo: 202004 Cddigo:
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DETECTING AND MINIMIZING THE EFFECTS
OF TRANSMITTER NOISE ON SIGNAL STRENGTH
MEASUREMENT IN A WIRELESS COMMUNICATION SYSTEM

FIELD OF THE INVENTION

This invention relates to the field of wireless communications, and, more specifically,
to a wireless communication system that bases control decisions on signal strength measure-
ments.

BACKGROUND OF THE INVENTION

Some wireless communication systems base control decisions (such as handoff
decisions, allocation of channels, aliocation of frequencies and management of other resources)
on signal strength measurements. In mobile assisted handofT, for example, cach mobile station
periodically mcasures the strengths of signals from its serving base station and from
surrounding base stations. The mobile station reports thesc measurecments to the wireless
communicatiqn system. The wireless communication system determines from these signal
strength measurements whether 2 handofT'to another base station is necessary and which base
station should the mobile be handed off'to. Such signal strength based control decisions may
be incorrect because of interference, such as noise, from sources internal and external to the
wircless system.

All transmitters generate noise; that is, energy at frequencies other than the assigned
operating frequency. A transmitter's noise can cause an erroncous signal strength measurement
when the transmitter's noise at a particular frequency is grester than the signal strength of:
another transmitter assigned to that frequency. Erroncous measurements may result in
incorrect control decisions, such as an unnecessary mobile station handoff or the allocation of
a channe! that cannot sustain a call.

SUMMARY OF THE INVENTION _

The present invention provides a system and method for minimizing interference of
internal and external transmitter noise to improve control decisions that are based on signal
strength measurements. This invention operates in a wireless communications system that uses
a plurality of frequencies for communication and that bases control decisions on signal strength
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measurements. In this wireless communication system, a transmitter internal to the system is
transmitting a first signal at a first frequency and noise at other frequencies in & known pattern.
The signal strength of the first signal at the first frequency is measured by a receiver. The noise
of the transmitter of the first signal is calculated on other frequencies, using the transmitter's
known noise pattern. A determination is then made whether the noise of the first signal is
above a threshold on one or more of the other frequencies used by the wireless communication
system. If the noise is above the threshold, corrective action is taken. Such corrective action
includes disregarding (he signal strength measurement on the affected frequencies and shutting
off the first transmitter.

According to another aspect of this invention, noise from transmitters external to the
wireless communication system may be detected by measuring signal strengths at one or more
receivers across a range of frequencies and correlating the signal strength measurcment to
known spectral patterns of transmitters from other systems. If a correlation is above a
threshold, then corvective action is taken, Such corrective action includes suspending signal
strength mcasurements at affected frequencies and rebuilding a list of allocable frequencies.

BRIEF DESCRIPTION OF THE DRAWINGS

A more complete understanding of'this invention may be obtained from a consideration
of the following detailed description in conjunction with the drawings, in which:

Fig. 1 is a block diagram of a wireless communication system subject to internal
transmitter noise interference;

Fig. 2 is n graph of the attenuation characteristics of a typical transmitter filter,

Figs. 3 is a flow diagram of operation;

Fig 4 is e block diagram of a wireless office that employs a scanning receiver according
to an exemplary embodiment of this invention;

Fig. 5 is a flow diagram of adaptive frequency allocation that (akes interal noise into
account;

Fig. 6 is a flow diagram of mobile assisted handover that takes internal noise into
account;

Fig. 7 is a flow diagram of dynamic channel selection that takes internal noise into
account,

Fig. 8 is a flow diagram of dynamic radio head selection;



10

15

20

25

30

WO a0/dd114 PCTAISO001187
3

Fig. 9 is a block diagram of a wireless communication system subject to external
transmitter noise;

Fig. 10 is a flow diagram of determining the effects of noise from outside of the
wireless communication system;

Fig. 11 is a flow diagram of adaptive frequency allocation that takes external noise into
account;

Fig 12 is a flow diagram of dynamic frequency selection that takes external noise into
account, and

Fig. 13 isa flow diagram of dynamic radio head aliocation that takes external noise into
account.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

In many different types of typical wircless communication systems, 8 receiver makes
signal strength measurements of all signals that it receives. Furthermore, the wircless
communication System knows each transmitter that is operating within the system (herein
"internal” to the system). The system also knows the noise characteristics of each transmitter.
The system can thus calculate whether an internal transmitter is generating noise at one or
more frequencies that may affect signal strength mcasurements of such frequencies. If the
calculated noise exceeds a threshold, corrective action is taken. This method may be utilized
in any wireless system that measures signal strength.

Noise generated hy transmitters that are operating on other, nearby systems (herein
"external™) also can affect signal strength measurcments of one or more receivers internal Lo
the system. The system can detect external noise by checking the color code (DVCC) of the
signal from the external transmitter, or the system can determine whether the noise is internal
or external by checking whether the transmitter is synchronized to the system. Further, the
system can gather signal strength measurements over a range of frequencies and correlate these
measurements with known transmitter noise patterns from the various systems (i.e., TDMA,
analog, CDMA, etc.). If the correlation is above a threshold, then corrective action is taken.
Corrective action may include ignoring signal strength measurements on the affected
frequencies, If the correlation persists above a threshold for a predetermined time, then
corrective sction may include changing the frequencies used by the system.

10
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Fig. 1 is an example of a transmitter transmitting a signal on one frequency affecting
a signal strength measurement on another frequency, wherein both transmitters 1 and 2 are
operating in the same network. In Fig. 1, a mobile station ] is transmitting a signal on a first
frequency, Fl1. Mobile station 1 is close to the receiving base station 5; thus, the signal strength
of mobile station 1 is high at the base station 5. Simultanecusly, a mobile station 2 is
tranamitting a signal (o the base station 5 on a second frequency, F2. The mobile station 2 is
far from the base station 5 and the received signal strength of mobile station 2 on F2 is low.
If the noise from the transmitter of mobile station 1 is stronger on F2 than the signal from
mobile station 2, then the base station 5 measures the signal strength of the noise from mabite
station 1, not the signal from mobile station 2. In this situation, there is a risk that the signal
strength of mobile station 1 will cause improper operation of the system.

Fig. 2 is an idealized attenuation curve 202 for a transmitter in a wireless communica-
tion system. The signal from the transmitter is not attenuated (0 dB) at its assigned frequency
of F1. The signal is attenuated sharply to -40dB, or less, at F1+A. The attenuation curve 202
is the ideal, however. Transmitters generate noise on other frequencies, but in a manner that
is either known or easily calculated. Once the signal strength at F1 is known, the signal
strength of the transmitter's naise at F2 can be calculated. Thus, if the signal strength of the
noise of the transmitter on F1 is above a threshold et F2, then corrective action may be taken.

The general analysis of when to disregard signal strength measurements is illustrated
in the flow chart of Fig. 3. At action box 300, a frequency counter is set to the first frequency.
In action box 302, a signal strength measurement is made for a signal on that frequency (the
first frequency). Processing proceeds to action box 304, where the transmitter's noise is
calculated at other frequencies. Processing continues to decision diamond 306, where a
decision is made whether the strength of the noise of the transmitter transmitting on the first
frequency calculated in action box 304 is above a threshold on any of 1he other frequencies.
If not, then processing proceeds back through box 308, where the frequency is incremented
and signal strength of another frequency is measured in action box 302.

If, in the decision diamond 306, the noise of the transmitier is above the threshold at
one or more frequencies, then processing moves to decision diamond 310, where a
determingtion is made whether any of the affected frequencies require aignal strength
measurements for comtrol functions. Ifthere are, then processing continucs to box 312 where
corrective action is taken. Corrective action may include simply disregarding any signal
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strength measurements at the affected frequencics or causing the noisy transmitter 1o stop
transmitling. Ifthe signal strength of the affected frequencies is not used in control decisions,
then processing loops back through action box 308 to action box 302, and the signal strength
of a signal on another frequency is checked.

A wireless office iflustrated in Fig. 4 bases several different control decisions on signal
strength. In a wireless office 410, PBX 412 connects calls between the wireless office 410 and
the public switched telephone network (PSTN) 414. The PBX 412 is connected 1o a hub 416
by a plurality of lines 418. The hub 416 controls and coordinates communication in & coverage
area 419 (similar in function to a base station in a cellular telephone system). The hub 416 uses
a plurality of radio heads 420-423 to set up and maintain wireless communication within the
office. Each radio head 420-423 has a number of transceivers (TRx) 430-1 through 430-N,
431-1 through 31-N. 432-1 through 432-N and 433-1 through 433-N, respectively. TRx's
430-433 provide the radio interface for wireless units, represented by wireless telephones 440
and 442 and wircless fax machine 444 in the coverage area 419. Each radio head 420-423 also
includes a controller 450, 451, 452 and 453, respectively. The controllers 450-453 control
their respective transceivers 430-433 and provide a communication interface between the
transceivers 430-433 and the hub 416.

In this exemplary embodiment of a wireless office, scanning radio receivers (SRx) 460,
461, 462 and 463 are located at radio heads 420-423, respectively, to provide the hub 416 with
information regarding radio channels, Such information includes the signal strengﬂ:l of the
uplink (mabile to radio head) portion of a radio channcl. The wireless units 440, 442 and 444
report signal strength on the downlink channel {radio head to mobile) as part of normal control
operation. One or more optional downlink scanning radios 470 (shown in phantom) may also
be used in the coverage area 419 50 that hub 416 may monitor the downlink directly.

The hub 416 includes & controller 480 for controlling and coordinating the connections
in a wireless oflice, Controller 480 operates on programs and data stored in memory 482.
Controller 480 may be centralized or may comprise a plurlity of processors for monitoring
signal strength 484, for monitoring system integrity (for taking corrective action) 486 and for
calculating 488.

The wireless office 410 employs several control algorithms that are based on signal
strength measurements. Such algorithmsinclude adaptive frequency allocation, maobile assisted
handover, dynamic channel seiection and dynamic radio head selection. All ofthese algorithms
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may be affected by a transmitter's noise. The corrective actions taken in the presence of
transmitter noise that makes the signal strength measurements unreliable depends on the nature
of the control function.

Adaptive frequency allocation selects and maintains the "best” set of radio frequencies
for use within the wireless system. The "best” frequencies are those that have the least
mterference. The frequencies that have the least interference from transmitters external to the
system on a long term (hours) basis and on all scanners (uplink and downlink) are selectcd and
used. All channels within the frequency band are scanned periodically for interference,
including the charmels that are not currently on the list for use. Fig. 5 is a flow diagram of
checking for internal noise. A frequency is selected in action box 500, Processing moves to
action box 502 where an uplink or downlink signal strength measurement is selected. (Both
uplink and downlink interference measurements are made for these determinations.) In action
box 504, a signal strength measurement is made at the selected frequency.

Indecision diamond 506, a determination is made whether any transmitter in the system
is transmitting noise above a threshold on the selected frequency. If not, processing moves
back to action box 500. If'the noise is greater than the threshold on the sclected frequency in
decision diamond 506, then processing moves to action box 508 where the signal strength
measurement of the affected frequency isignored. In adaptive frequency allocation, the noise
on frequencies is measured and averaged over a period of time (on the order of hours in this
example). Therefore, noise, which is usually of 2 short duration, can be safely ignored for the
duration of the noise.

In a mobile assisted handoff, a mobile station makes signal strength measurement on
its currently serving channel and other channels in the mobile station's vicinity. Fig. 6 is a flow
diagram of handling intemal noise in a mobile assisted handover. The mobile station makes its
signal strength measurements in action box 600, In decision diamond 604, a determination is
made whether any transmitter in the system is trangmitting noise above a threshold on the
selected frequency. If not, then processing moves back to action box 600. If the noise is
greater than the threshold, then processing proceeds to decision diamond G06 where
determination is made if multiple mobile stations are affected by the noise on the first
frequency. Ifmultiple mobile stations are not affected, then processing continues to action box
608 where the signal strength measurement of the affected frequency is ignored. Again, since

4%
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noise is usually transient, it gencrally may be safely ignored for one or a few periodic signal
strength measurements.

If, in decision diamond 606, multiple mobile stations are affected, then processing
moves to action box 610 where the transmitter of the noisy signal is tumed off. In this case,
it is more desirable to lose one call than it is to affect a number of other mobile stations.
Processing then loops back to action box 600,

Dynamic channel selection selects the channel with the least interference for immediate
allocation. Fig. 7 is a flow diagram of dynamic channe! selection that takes internal noise into
account. Processing starts in box 700 where a channe] with the lowest short-term interference
is selected. The short-term interference is determined by interference measurements filtered
in a low-pass filter with a faster time constant than the filter used by the adaptive frequency
aliocation algorithm (above). In decision diamond 702, a determination is made whether the
noise of a transmitter on another frequency is greater than a threshold on the selected
frequency. If, in decision diamond 702, the noise is not greater thun the threshold on the
selected frequency, then the channel is allocated and processing moves back to action box 700.

If, in decision diamond 702, the noise is greater than the threshold on the selected
frequency, then in action box 704 the measurement of the affected frequency can be safely
ignored and the frequency measurements from adaptive frequency allocation may be used. In
this case, it is not occupancy of the channel thet is causing the noise, but a transient signal on
another channel. Therefore, the measurement of the affected frequency can safely be ignored
due to the usually transient naturc of the noise.

Dynamic radio head selection selects the radio head that is receiving the strongest signal
from a mobile station as the radio head whaose signal will be used in communication, A signal
(e.g., from transmitter noise) on the mobile station's transmission channel on a radio head may
fool the system and cause the system to select that radio head for communication with the
mobile station. That radio head may have a false reading and may not be able to sustain the
call. Therefore, in dynamic radio head selection that takes into account internal noise, as
illustrated in Fig. 8, processing starts in box 800 with a radio head with the greatest signal
strength from the mobile station is selected. A determination is then made in decision diamond
802 whether there is noise at the selected radio head on the selected frequency from a
transmitter on another frequency. Ifthere is not, then the allocation proceeds and processing
returns to box 800. Ifthere is noise at the selected radio head on the sclect frequency, then the

24
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processing proceeds to box 804 where corrective action is taken. Corrective action in this case
includes, for example, not selecting a different radio head 10 sustain the call or possibly shutting
down the transmitter of the noise, Additionally. the radio head may check the “color code® of
the transmitter or check whether the transmitter is transmitting signals that are synchronized
to the system.

Noise that originates external to the system may also be detected according to this
invention, and corrective action may be taken. Transmission noise external to the system may
be detected by the system if the characteristics of the transmission noise are known (the
spectral energy pattern) and the system has some means to find the spectral energy patiem, for
example, by signal strength scanners.

Fig. 9 is a general example of a transmitter transmitting on one wireless network
affecting signal strength measurements on another system. Mobile station 900 is transmitting
2 signal on a first frequency F1 to a base station 902 in a first wireless network. As is known
in the art, mobile station 900 transmits omnidirectionally. Dashed-line circle represents the
propagation of the signal of mobile station 900. The signal is received at base station 904 of
wireless network 2. Mobile station 906 is operating in wireless network 2. Mobile station 906
is operating in another wireless network (wireless system 2), Two types of noise are possible
in this scenario. First, mobile stations 900 and 906 may be assigned to the same channel, but
in two different wireless networks. In this case, the base station 904 can distinguish between
the two signals by checking the "color code” (DVCC) in the signal (o determine whether the
“color code" was assigned by that base station and/or whether the timing of the mobile station
is synchronized to the network. When base station 904 determines that mobile station 900 is
not operating in its wireless network (2), it can take corrective action in order to maintain
communication with mobile station 906.

The second form of interference occurs when mobile stations 900 and 906 arc opersting
on different channels. The signal from mobile station 900 may still interfere with the signat
from mobile station 906. Transmitter noise from mobile station 900 may be received by base
station 904. The side-lobes of a transmitted signal often have typical characteristic away from
the center of the assigned frequency (e.g., Sinc, Bessel functions or flat and high noise, as
known in the art). However, base station 904 may collect information regarding the signal
transmitted by mobilc station 900. An estimate of the signal energy as a function of frequency
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is found (the "spectral energy pattern”) on the measured frequencics. If the corrclation is
higher than a threshold, corrective action can be taken depending on the severity of the noise.

The general operation for detecting noise generated by a transmitter from a different
wireless network is illustrated in the flow diagram of Fig. 10. Processing starts in action box
1002, where signal strength measurements are made on a number of frequencies, advanta-
geously at a number of receivers. Processing moves to action box 1004, where the spectral
encrgy pattem is calculated on the measured frequencies. A determination is made in decision
diamond 1006 whether the spectral energy is increasing abruptly. Ifnot, then processing loops
back to box 1002. If the spectral energy is increasing abruptly, then processing continues to
action box 1008,

When measuring noise from external sources, the base frequency is not known.
Therefore, an entire or part of a spectral pattern is developed. and, in action box 1008,
correlated with one or more known patterns. This step determines if the spectral pattern is
similar to s known transmitter type. Next, in decision diamond 1010, a determination is made
whether the correlation is above a threshold. 1f the correlation is not above 2 threshold, then
processing loops back to action box 1002,

If, in decision diamond 1010, the comrelation is above a threshold, then a transmitter
from outside of the system is generating noise that is interfering with the system. Corrective
action is taken in action box 1012. Such corrective action may include not using signal
strength measurements from the receivers on the most affected frequencies and/ar not using
the affected frequencies, or other action. Processing then loops back to action box 1002.

Tumning now to Fig. 11, & method for adaptive frequency allocation which takes into
account external noise is shown. Processing starts in action box 1100 where the channcls are
scanned and signal strengths across the frequency spectrum of the system are recorded.
Processing continues to action box 1102 where a comrelation is made with the spectral patterns
of known tranamitters. This step determines whether the signal strength pattern across the
frequencies is consistent with signal strength pattems from known transmitters outside the
system. In decision diamond 1104, a determination is made whether the correlation is greater
than a threshold for any of thc known transmitters. If the corrclation is not greater than the
threshold, then both the timer and the loop counter (discussed below) are reset in action box
1105 and processing proceeds back to box 1100.
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If, in decision diamand 1 104, the correlation is above a threshold, then there is external
noise affecting the functionality of the system and, thus, in action box 1106, corrective action
istaken, Corrective action for external noise in adaptive frequency allocation may be skipping
signal strength measurements on this channel or not allocating this channel for a period of time.
Processing then proceeds to decision diamond 1108 where a determination is made if this is
the first time through the loop. Ifit is the first time through the loop, then, in action box 1110,
a timer and a loop iteration counter are set. In this manner, a determination can be made how
long the interference is lasting.

If, in decision diamond 1108, it is not the first time through the loop, then a
determination is made in decigion diamond 1112 whether the timer has expired. If the timer
has not expired yet, then the loop counter is incremented in action box 1113 and processing
loops back to action box 1100. If the timer has expired, then further corrective action must
be taken in action box 1114. Further corrective action may include such actions as
permanently not allocating the affected channel or not allocating the affected channel for a
longer period of time. Further, the set of channels may have Lo be redetermined at this point.
Corrective action may also include manual action, such as negotiation between the operators
of the internal and extemnal transmitters.

Tuming now to Fig. 12, processing according to dynamic frequency allocation taking
into account external noise is shown. Processing starts in action box 1200 where the channels
are scanned and the signal strength is recorded. Processing moves 1o box 1202 where the
signal strength across the frequency spectrum is correlated with spectral patterns of known
transmitters. Processing continues to action box 1204 whese a frequency is allocated for use.
A decision is made in decision diamond 1206 whether the correlation is above a threshold on
the allocated frequency. Ifthe correlation is not above a threshold on the allocated frequency,
them processing proceeds to action box 1208 where the frequency is assigned to the call. If,
in decision diamond 1206, the correlation is greater than a threshoid on the frequency, then
processing continues to action box 1210 where corrective action is taken. Cormrective action
in this case could be allocation of another frequency, not measuring signal strength on this
frequency for a time period, or removal of the frequency from the list of allocablc frequencies.

Turning now to Fig. 13, processing for dynamic radio head selection taking into
account external noise is shown. In action box 1300, the channcls are scanned and the signal
strengths are recorded across the frequencies. In action box 1302, the signal strengths across

£90
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the frequencies are correlated with spectral patterns of known transmitters. A determination
is made jn decision diamond 1304 whether a radio head change is indicated for any of the
mobile stations. If not, then processing retums to action box 1300.

If, in decision diamond 1304, a radio head change is indicated, then a determination is
made if the correlation is greater than a threshold at the radio head in decision diamond 1306.
Ifthe correlation is not greater than the threshold, then processing proceeds to action box 1308
where the serving radio head is changed.

If, in decision diamond 1306, the correlation is greater than the threshold at the radio
head, then processing moves to action box 1310 where a determination is made of the origin
of the signal. This may be {hrough decoding the calor code or determining whether the
transmission is aligned with the timing of the system. Processing continues to decision
diamond 1312 where a determination is made whether the mobile is internal to the system. If
it is, then processing continues to action box 1308 where the radio head is changed. If the
transmitter is not intemal to the system, then processing continues to action box 1314 for
corrective action is taken. Such corrective action could includc not measuring signul strength
at that radio head on that frequency for a predetermined period of time, or not allocating that
frequency either for a predetermined period of time or remaving the frequency from the
allocable list permanently.

1tis to beunderstood that the above-described embodiment is to illustrate the principles
of our invention, and that those skilled in the art may devise many variations without departing
from the scope of the invention. It is, therefore, intended that such variations be included
within the scope of the appended claims.
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CLAIMS:

1. A method for minimizing effecls of transmitter noise on signal strength
measurements at a receiver in a wircless communication system that uses a plurality of
frequencies for communication and that bages contral decisions on signal strength measure-
ments at the receiver, said wireless communication system having a tranamitter tranamitting a
first signal at & first frequency and noise at other frequencies in a known pattern, said method
comprising;

measuring the strength of the first signal at the first frequency at the receiver;

calculating noise from the transmitter at a second frequency from the measurement of
the signal strength of the first signal at the first frequency and the known noise pattern of the
transmitter; and

taking corrective action if the calculated noise of the transmitter of the firs: signal is
above a threshold at the second frequency.

2. The method of claim 1, wherein the corrective action comprises causing the
transmitter to cease transmitting.

3 The method of claim 1, wherein the corrective action comprises disregarding
signal strength measurements of the second frequency.

4, The method of claim 1, wherein said second frequency comprises a plurality of
frequencics, and wherein the corrective action is taken if the noise of the transmitter is above
a threshold on any of the plurality of frequencies.

§. A controller for use in & wireless communication system, said wircless
communication system including a transmitter transmitting a first signal at a first frequency and
noise at other frequencies in a known pattern and a receiver, said controller basing control
decision on signal strength measurements received from the receiver, the controller comprising:

a calculator configured to calculate noisc from the transmicter at  second frequency
from the measurement of the signal strength of the first signal at the first frequency and the
known noise pattern of the transmitter; and

A
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a system integrity monitor configured to take corrective action when the calculated
noise of the transmitter of the first signal is ahove a threshold at the second frequency.

6. The controller of claim 5, wherein the wireless communication receiver is
configured to receive signals from a plurality of transmitters, each transmitting a signal on an
assigned frequency and noise at other frequencies in a known patiern, said calculator being
further configured to calculate noise from all of the plurality of transmitters from the
measurement of the signal strength of the signals and the known noise pattemns of the
transmitter, said controller further comprising a memory configured to store frequencies
affected by noise from one or mare of the transmitters when the calculated noise is above a
threshold.

7. The controller of claim 6, wherein said receiver comprises a plurality of
receivers, and wherein said memory stores frequencies affected by noise at each of the
reccivers,

8. The controller of claim 7, wherein the controller allocates frequencies for
communication, said controller being further configured to determine whether a frequency is
affected by noise by examining the frequencies affected by noise in the memory before
allocating the frequency.

9, The controller of claim 5, wherein the system integrity monitor is configured
10 stop the transmitter from transmitting when the transmitter noise is greater than a threshold.

10.  The controller of claim 5, wherein the system imtegrity monitor is configured
to stop the transmitter from transmitting when the transmitter noise is greater than & threshold
for a predetermined time.

11.  The controller of claim 5, wherein the system integrity monitor is configured
to cause the controller to ignore signal strength measurements at the second frequency while
the noise at the second frequency is grester than the threshold.

q0
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12. A method for adaptive frequency allocation in a wireless system having a
plunality of transmitters transmitting to a plurality of recsivers using a plurality of frequencies,
said method comprising:

(¢) mensuring a signal strength on one of mid plurality of frequencies;

(b)  determining whether one of the transmitters is transmitting a signal on another
one of the frequencies and noise on the one frequency;

{c) calculating whether the noise of the one trangmitter is above a threshold on the
one frequency; and

(d) ignoring the signal strength measurement of the one frequency if the noise of
the one transmitter is above the threshold.

13.  Themethod of claim 12 further including the step of (¢) repcating steps (a)—(d)
for each of said plurelity of frequencies.

14. A method of determining usable frequencics in 2 wireless system having a
plurality of transmitters transmitting to a plurality of receivers on a plurality of frequencies
comprising:

(a)  measuring the signal strength of a first of said plurality of frequencies;

(b)  determining a second frequency from the plurality of frequencies that is affected
by the signal;

(c) calculating the likely strength of the signal at the second frequency; and

(d) listing the second frequency as unusable if the likely signal strength at the
second frequency is above a threshold.

15.  The method of claim 14 wherein
step (b) comprises determining all of the frequencies that are affected by the signal;
step (c) comprises calculating the likely strength of the signal at all of the frequencies
determined in step (b); and
stcp (d) comprises listing the frequencies where the signal strength is above a threshold
as unusable.



10

15

20

25

WO 00/44114 PCT/US00/01187
15

16.  The method of claim 15, wherein the wireless network assigns one of the
frequencies to a transmitter, the method further including the step of (€) repeating steps
(a)—{(d) for each of the plurality of frequencies assigned to a transmitter.

17.  In a wircless network having a plunality of spaced apart radio heads
communicating with a first mobile station on a first frequency and a second mobile station
transmitting on a second frequency, said radio heads connected to a controller, a method for
dynamic radio head selection comprising:

measuring the signal strength of'a signal from the first mobile station at the radio heads;

determining which radio head is receiving the signal with the greatest signal strength;

determining whether the second mobile station is transmitling a second signal on
another ane of the frequencies and noise on the first frequency at the selected radio head;

calculating whether the noise of the second mobile station is above a threshold on the
first frequency at the selected radio head; and

taking corrective action responsive 1o the noise being above the threshold.

18.  The method of claim 17 wherein the corrective action comprises determining
another radio head that is receiving the signal and is receiving noise below the threshold on the

first frequency.

19. In a wireless system comprising 2 plurality of receivers and a plurality of
transmitters transmitting on a plurslity of frequencies, a method for determining transmitter
noise from a transmitter outside of the wireless system comprising the steps of:

collecting signal strength measurements from a receiver on a plurality of frequencies;

estimating the spectral energy on the measured frequencics;

correlating the estimated speciral energy with known spectral energy patterns;

determining whether the correlation is greater than a threshold; and

taking comrective action responsive to determining that the correlation is greater than
the threshold.

20.  Themethod of claim 19, wherein said corrective action comprises not allocating
the frequency affected by the noise.

qv
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21.  Themethod of claim 19, wherein the correlation is made over time, and wherein
the step of determining whether the corrclation is above a threshold comprises determining
whether the correlation increased over a short period of time.

22. A wireless communication system capable of minimizing the effects of
transmitter noise on signal strength measurements, said wireless communication system
providing communication on a plurality of frequencies, said wireless communication system
comprising;

2 transmitter configured to transmit a first signal at a first one of said plurality of
frequencies and noise at others of the plurality of frequencies in a predetermined pattern:

areceiver configured to measure the signal strengths at the plurality of frequencies; and

& controller configured to base control decisions on signal strength measurements, said
controller including processor configured to receive the signal strength measurement ofthe first
frequency from the receiver and calculating noise from the transmitter at others of said plurality
of frequencies from the signal strength measurcment and the predetermined noise pattern, and
means for taking corrective action responsive to the processor means determining that the
noisc is above a threshold on one or more frequencies.

23.  The wireless communication system of claim 22, wherein the controller further
includes memory means for storing an identification of the frequencics with noisc above a
threshold.

24,  The wireless communication system of claim 23, further including allocation
means for assigning frequencies responsive to communication requests; said aflocation means
determining whether a selecied frequency is allocable by determining whether the selected
frequency is in the memory means.

25.  The wireless communication system of claim 22, wherein the controller further
includes means for turning off a transmitter when the noise is above a threshold on one or more
frequencies.
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26. The wireless communication system of claim 22, further including a plurality
of transmitters and a plurality of signals, wherein said controller is configured to prevent noise
sbove the predetermined threshold from interfering with another transmitter.

27.  The wireless communication system of claim 22, further including a plurality
of mobile stations, each mobile station comprising one of the plurality of transmitters and one
of the plurality of receivers.

28.  The wireless communication system of claim 22, further including a plurality
of fixed radio heads, each of said radio heads including onc or more of the plurality of
transmitters and one or more of the plurality of receivers, and wherein each of said radio heads
is connected to the controller.

29. A method for adaptive frequency allocation in & wireless system having a
plurality of transmitters transmitting to a plurality of receivers using a plurality of allocable
frequencies, said method comprising:

making signal strength measurements on the plurality of frequencies;

calculating a correlation of the signal strength measurements with predetermined
spectral patterns of transmitters external to the wireless system; and

suspending measurement of signal strength frequencies affected by the transmitter
external to the wireless system if the cormelation is above a threshold.

30. Themethod of claim 29, further including the step of not allocating frequencies
affected by the transmitter external to the system.

31.  The method of claim 29, further including the step of timing the duration that
the correlation is above a threshold and chenging the plurality of atlocable frequencies.

32.  The method of claim 29, wherein the signal strength measurements are made
at one of the plurality of receivers.

Y
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33.  The method of claim 29, wherein the signal strength measurements are made
at selected ones of the plurality of receivers.

34.  The method of claim 29, wherein the signal strength measurcments are made
at all of the plurality of receivers.

35. A method for dynamic radio head selection for use in a wireless system having
a plurality of spaced-apart radio heads and at Jesst one mobile station, said mobile station
communicating with one of said radio heads on one of a plurality of frequencies, said method
comprising:

making signal strength measurements on the plurality of frequencies;

calculating a correlation of the signal strength measurements with predetermined
spectral patterns of transmitters external to the wireless system;

determining whether a radio head change is advantageous for said mobile station at &
destination radio head;

determining whether the correlation is greater than a threshold at the destination radio
head;

changing the mobile station to the destination radio head responsive to determining that
the signal is from the mobile station; and

taking corrective action responsive to the signal being external to the system.

36. Themethod of claim 35, wherein determining that the signal is from the mobile
station comprises determining whether a signal from the mobile station is synchronized to the
systent.

37.  Themethod of claim 35, wherein the system assigns a color code to each mobile
station within the system, and wherein determining that the signal is from the mobile station
comprises determining whether the mobile station's color code was assigned by the system.

38. The method of claim 35, wherein the corrective action comprises temporarily
suspending signal strength measurements at the destination radio head.

)’ '8
95
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39, A wireless communication system capable of minimiziny the effects of external
transmitter noise on signal strength measurements, said wireless commmunication system
providing communication on a plurality of frequencies, sajd wireless communication system
comprising:

8 receiver configured to measure the signal strength of a plurality of frequencies;

a controller configured to base control decisions on the signal strength measurements,
said controller including a processor configured to receive signal strength measurements of the
plunlity of frequencies, to correlate the signal strength measurements with spectral patterns
of transmitters external to the system and to take corrective action responsive to the correlation
being greater than a threshold.

40, The wireless communication system of claim 39, wherein the processor is
further configured to take corrective action by determining one or morc frequencies affected
by the transmitier external 1o the system and not allocating the affected frequencies.

4].  The wireless communication system of claim 39, further including a memory
containing a list of allocable frequencies, and wherein said processor is further configured to
take cormection action by rebuilding the list in the memory.

42,  The wireless communication system of claim 19, whercin said processor is
further configured to take corrective action by timing how long the correlation is above the
threshold and rebuilding the list when the correlationis above the threshold for a predetermined
time.

43.  The wireleas communication system of claim 39, further including a memory
configured to store a list of allocable frequencies, wherein the processor is further configured
to take corrective action by determining the frequencies in the list of allocable frequencies
affected by the transmitter external to the system and marking the affected frequencies in
memory and not making signal strength measurements on the affected frequencies.

A5
q6
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44,  The wireless system of claim 39, wherein the processor is configured to rebuild
the list of allocable frequencies responsive Lo one or more frequencies being marked for a

predetermined time.
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