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A"l;ARATO Y METODO PARA REALIZAR LLAMADAS DE GRUPO EN
SISTEMAS DE COMUNICACIONES INALAMBRICAS

i(

REIVINDICACIONES:

1. En un sistema de comunicaciones inalambricas que incluye una
pluralidad de unidades de transceptor distribuidas, cada una de las cuales es
operativa para comunicarse con terminales por una pluralidad de canales de
comunicacion, un método para propagar una llamada de grupo que comprende los

siguientes pasos:

transmitir un mensaje de origen de llamada de grupo de una terminal de

origen;

recibir el mensaje de origen de llamada de grupo en una unidad de

transceptor;

transmitir un mensaje de designacion de canal de trafico para
llamada de grupo dirigido a un grupo de terminales de las unidades de
transceptor en que responde al mensaje de origen de llamada de grupo
recibido, el mensaje de designacion de canal de trafico para llamada de

grupo transmitido designando un canal de trafico comin; y

comunicacion entre terminales del grupo de terminales por el canal de

trafico comun designado.

2. Un método segin la Reivindicacion 1, en donde la pluralidad de
unidades de transceptor comprende una pluralidad de cabezas de radio de un

sistema privado de comunicaciones inalambricas.

09/309,012 - jun 00




&

» N
<« 3 Un método segin la Reivindicacién 1, en donde dicho paso de la

comunicacion comprende el paso de dirigir comunicaciones semiduplex entre las

terminales por el canal de trafico comun.

4, Un método seguin la Reivindicacion 1, en donde el canal de trafico

comun comprende una serie de intervalos en una banda de frecuencia portadora.

5. Un método segin la Reivindicacion 1, en donde dicho paso de

comunicacion comprende los siguientes pasos:

la comunicacién entre una de las terminales y la primera unidad de

transceptor durante una llamada de grupo; y luego

la comunicacién entre una terminal y una segunda unidad de

transceptor durante la llamada de grupo, sin un traspaso.

6. Un método segun la Reivindicacion 1, en donde dicho paso de la
comunicacién comprende el paso de la comunicacion entre terminales del grupo

de terminales sin requerir buscar una terminal en el grupo de terminales.

7. Un método segiin la Reivindicacién 1, en donde dicho paso de
transmitir un mensaje de origen de llamada de grupo comprende el paso de
transmitir el mensaje de origen de llamada de grupo en respuesta al ingreso de un

usuario en la terminal de origen.

8. Un método segun la Reivindicacidon 1, en donde dicho paso de
transmitir un mensaje de designacion de canal de trafico para llamada de grupo
comprende el paso de transmitir un mensaje de designacion de canal de trafico

para llamada de grupo por un canal de control.

9. Un método segun la Reivindicacion 8, en donde dicho paso de la

comunicacidn comprende los siguientes pasos:
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«  transmitir datos de una del grupo de terminales;

recibir los datos transmitidos en una unidad receptora; y

transmitir los datos recibidos de la pluralidad de unidades de transceptor

por el canal de trafico comun.

10.  Un método segun la Reivindicaciéon 9, en donde dicho paso de

transmitir los datos recibidos de la pluralidad de unidades de transceptor es

seguido por los pasos de:

transmitir un mensaje de desprendimiento de la pluralidad de unidades de

‘ transceptor por el canal de trafico comin; y luego

| monitorear el canal de control para un nuevo mensaje de designacion de
canal de trafico para llamada de grupo en las terminales en respuesta al

recibo del mensaje de desprendimiento transmitido en las terminales.

11.  Un método segin la Reivindicacion 8, en donde el canal de control

comprende una serie de intervalos en una banda de frecuencia portadora, y en

donde dicho paso de transmitir un mensaje de designacion de canal de trafico para

[ H
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llamada de grupo comprende el paso de transmitir el mensaje de designacion de

canal de trafico para llamada de grupo en un solo intervalo asignado a canal de

control.

| 12. Un método segun la Reivindicacion 11, en donde el mensaje de

origen de llamada de grupo y el mensaje de designacion de canal de trafico para
llamada de grupo son dirigidos con base en valores TMSI asignados por el sistema

de comunicaciones inalambricas.

13.  Un método segin la Retvindicacion 12:
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en donde dicho paso de transmitir un mensaje de origen de llamada de
grupo es precedido por la comunicacion de campos TMSI a terminales
atendidas por el sistema de comunicaciones inalambricas para de este modo
asignar valores TMSI a las terminales, de manera que los valores TMSI
asignados representados por los campos TMSI comunicados sean limitados
a un valor menor o igual al valor maximo representado por una porcidn

menos significativa de un campo TMSI;

en donde el mensaje de designacion de canal de trafico para llamada de
grupo incluye:

un campo de usuario que incluye la porcién menos significativa del campo
TMSI comunicado a la terminal de origen combinada con un bit de control

indicando si el mensaje de origen de llamada esta solicitando una llamada
de grupo;

un campo de usuario llamado que representa un valor TMSI asignado a una

terminal del grupo de terminales; y

en donde dicho mensaje de designacion de canal de trafico para llamada de
grupo incluye un campo de usuario llamado incluyendo el valor TMSI
asignado a la terminal del grupo de terminales combinado con el bit de

control del mensaje de designacion de canal de trafico para llamada de
grupo.

14.  Un método segun la Reivindicacion 10, en donde dicho paso de
monitorear el canal de control es seguido por el paso de pasar a un modo
durmiente s1 transcurre un intervalo de tiempo predeterminado sin recibir un nuevo

mensaje de designacion de canal de trafico para llamada de grupo.
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« 15.  Un método segin la Reivindicacion 14, en donde dicho paso de
¥ (ransmitir un mensaje de desprendimiento comprende el paso de transmitir un

mensaje de desprendimiento que indique el intervalo de tiempo predeterminado.

16. Un método segin la Reivindicacion 10, en donde dicho paso de

transmitir un mensaje de desprendimiento es seguido por los pasos de:

transmitir un mensaje de origen de llamada de grupo de una terminal del

grupo de terminales;

recibir el mensaje de origen de llamada de grupo en una unidad de

transceptor;

transmitir un mensaje de designacion de canal de trafico para llamada de
grupo dirigido al grupo de terminales; el mensaje de designacion de canal
de trafico para llamada de grupo identifica un segundo canal de trafico

comun; y

reanudar comunicaciones entre terminales del grupo por el segundo canal

de trafico comun.

17.  Un método segun la Reivindicacion 16, en donde el primero y el

segundo canales son el mismo canal.

18.  Un método segin la Reivindicacion 19, en donde dicho paso de
transmitir los datos recibidos es precedidos por un mensaje de confirmacion de
llamada de grupo que identifica la terminal de origen de la pluralidad de unidades

de transceptor por el canal de trafico comun.

19. Un método segin la Reivindicacion 18, en donde dicho paso de

transmitir datos de una terminal del grupo de terminales comprende el paso de
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‘ transmitir datos de la terminal identificada en el mensaje de conformacién de

' llamada de grupo.

. 20.  Un método segin la Reivindicacion 1, en donde intervalos asignados
a canales de control forman un hipermarco que comprende una pluralidad de
supermarcos, y en donde dicho paso de la comunicacién es precedido por el paso

: de monitorear un conjunto de intervalos que ocurren de manera periddica en una

pluralidad de submarcos dentro de un supermarco para mensajes de designacion de

canal de trafico.

21.  Un método segun la Reivindicacion 20, en donde dicho paso de
monitorear comprende el paso de monitorear un subcanal de bisqueda de llamada

de grupo del canal de control.

22.  Un método para operar una terminal inalambrica en un sistema de
comunicaciones inaldmbricas incluyendo una pluralidad de wunidades de
transceptor distribuidas, cada una de las cuales es operativa para comunicarse con
terminales por una pluralidad de canales de comunicacion, el método comprende

los siguientes pasos:

la recepcion de un mensaje de designacion de canal de trafico para llamada
; de grupo dirigido a la terminal; el mensaje de designacién de canal de

trafico para llamada de grupo designa un canal de trafico comun; y

la comunicacion con una pluralidad de las otras terminales por el canal de

trafico comin designado.

23.  Un método segun la Reivindicacion 22, en donde dicho paso de la
comunicacion comprende el paso de dirigir comunicaciones semiduplex entre las

| terminales por el canal de trafico comun.
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24.  Un método segin la Reivindicacion 22, en donde el canal de trafico

* comun comprende una serie de intervalos en una banda de frecuencia portadora.

25.  Un método segin la Reivindicacién 22, en donde dicho paso de

comunicacion comprende los siguientes pasos:

la comunicacién entre la terminal y una primera unidad de transceptor

durante una llamada de grupo; y luego

la comunicacion entre la terminal y una segunda unidad de transceptor

durante la llamada de grupo, sin un traspaso.

26.  Un método segin la Reivindicacion 22, en donde dicho paso de la
comunicacion comprende el paso de la comunicacién entre la terminal y la
pluralidad de otras terminales en una llamada de grupo originada por una de las

otras terminales sin recibir una busqueda en la terminal.

27.  Un método segin la Reivindicacion 22, en donde dicho paso de

recibir es precedido por el paso de transmitir un mensaje de origen de llamada de

grupo de la terminal.

28.  Un método segun la Reivindicacién 27, en donde dicho paso de
transmitir un mensaje de origen de llamada de grupo comprende el paso de
transmitir el mensaje de origen de llamada de grupo en respuesta a la entrada de un

usuario en la terminal.

29.  Un método segun la Reivindicacion 28, en donde dicho paso de
transmitir un mensaje de origen de llamada de grupo comprende el paso de

transmitir el mensaje de origen de ilamada de grupo en respuesta a la activacion de

un dispositivo PTT por parte de un usuario.
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30. Un método segiin la Reivindicacion 22, en donde dicho paso de
* recibir un mensaje de designacion de canal de trafico para llamada de grupo

comprende el paso de recibir un mensaje de designacion de canal de trafico para

llamada de grupo por un canal de control.

31.  Un método segun la Reivindicacion 30, en donde dicho paso de la

comunicacion comprende los pasos de:
recibir datos por el canal de trafico comin; y luego

recibir un mensaje de desprendimiento por el canal de trafico comun; y

luego

monitorear el canal de confrol en busca de un nuevo mensaje de

designacion de canal de trafico para llamada de grupo.

32. Un método segin la Reivindicacion 30, en donde dicho paso de

monitorear el canal de control comprende los pasos de:

monitorear el canal de control a una primera velocidad por un periodo no
mayor que un intervalo predeterminado luego del recibo de un mensaje de

desprendimiento por el canal de trafico comun; y luego

monitorear el canal de control a una segunda velocidad menor que Ila
primera velocidad si el intervalo predeterminado transcurre sin recibir un

nuevo mensaje de designacion de canal de trafico para llamada de grupo.

33.  Un método segun la Reivindicacion 32, en donde dicho medio para
recibir un mensaje de desprendimiento comprende medios para recibir un mensaje

de desprendimiento indicando el intervalo de tiempo predeterminado.

34. Un método segin la Reivindicacion 22, en donde intervalos

asignados al canal de control forman un hipermarco que comprende una pluralidad
8
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de .supermarcos, y en donde dicho paso de recibir es precedido por el paso de

monitorear intervalos del canal de control que forman una pluralidad de submarcos

dentro de cada supermarco.

35.  Un método segun la Reivindicacion 34, en donde dicho paso de

monitorear comprende el paso de monitorear un subcanal de busqueda de llamada

de grupo del canal de control.

36.  Un método segun la Reivindicacion 30, en donde el canal de control
comprende una serie de intervalos en una banda de frecuencia portadora, y en
donde dicho paso de recibir un mensaje de designacién de canal de trafico para
llamada de grupo comprende el paso de recibir el mensaje de designacién de

canal de trafico para llamada de grupo en un solo intervalo asignado al canal de

control.

37.  Un método segun la Reivindicacién 36, en donde el mensaje de

designacion de canal de trafico para llamada de grupo es dirigido con base en una

TMSI asignada a una terminal por el sistema de comunicaciones inalambricas.

38.  Un método segun la Reivindicacion 37, en donde el sistema
comunica campos TMSI a terminales atendidas por el sistema de comunicaciones
inalambricas para con ello asignar valores TMSI a las terminales, de manera que
los valores TMSI asignados representados por los campos TMSI comunicados
sean limitados a un valor menor o igual que un valor maximo representado por una
porcion menos significativa de un campo TMSIL y en donde el mensaje de

designacion de canal de trafico para llamada de grupo incluye:

un campo de usuario que incluye la porcién menos significativa del campo
TMSI comunicado a la terminal de origen combinado con un bit de control

que indica si el mensaje de origen de llamada esté solicitando una llamada

de grupo;
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un campo de usuario llamado que representa un valor TMSI asignado a una

terminal del grupo de terminales; y

en donde dicho mensaje de designacion de canal de trafico para llamada de
grupo incluye un campo de usuario llamado incluyendo el valor TMSI
asignado a la terminal del grupo de terminales combinado con el bit de

control del mensaje de designacion de canal de trafico para llamada de

grupo.

39.  Un método segin la Reivindicacién 22, en donde dicho paso de la
comunicacién comprende el paso de recibir un mensaje de confirmacién de
llamada de grupo que identifica una terminal de origen por el canal de trafico

comun designado.

40.  Un método segiin la Reivindicacién 39, en donde dicho paso de la
comunicacion consiste ademas del paso de transmitir datos por el canal de trafico
comun si el mensaje de confirmacion de llamada de grupo recibido identifica la

terminal.

41.  Un sistema de comunicaciones inalambricas que comprende:

medios para recibir un mensaje de origen de llamada de grupo de una

terminal de origen;

medios, en respuesta a dichos medios para recibir un mensaje de origen de
llamada de grupo, para transmitir un mensaje de designacion de canal de
trafico para llamada de grupo dirigido a un grupo de terminales en respuesta
al recibo del mensaje de origen de llamada de grupo; el mensaje de
designacion de canal de trafico para llamada de grupo designa un canal de

trafico comin; y

10
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medios, en respuesta al canal de trafico comun, para comunicar entre

LY

terminales del grupo de terminales por el canal de trafico comiin designado.

42.  Un sistema seglin la Reivindicacion 41, en donde dichos medios para
recibir un mensaje de origen de llamada de grupo. dichos medios para transmitir
un mensaje de designacion de canal de trafico para llamada de grupo y dichos

medios para comunicar entre terminales comprenden una pluralidad de unidades

de transceptor distribuidas.

43.  Un sistema segun la Reivindicacion 42, en donde dicha pluralidad de

unidades de transceptor comprenden una pluralidad de cabezas de radio.

44.  Un sistema segun la Reivindicacion 42, en donde dichos medios para
recibir un mensaje de origen de llamada de grupo, dichos medios para transmitir

un mensaje de designacion de canal de trafico para llamada de grupo y dichos

medios para comunicar entre terminales comprenden ademas:

una central de radio celular conectada a cada una de dicha pluralidad de

unidades de transceptor distribuidas; y
un servidor de movilidad conectado a dicha central de radio celular.

45.  Un sistema segun la Reivindicacién 41, en donde dichos medios para
comunicar comprenden medios para dirigir comunicaciones semiduplex entre las

terminales por el canal de trafico comiin designado.

46.  Un sistema segun la Reivindicacion 41, en donde el canal de trafico

comuin comprende una serie de intervalos en una banda de frecuencia portadora.

47.  Un sistema segin la Reivindicacion 41, en donde dichos medios para
comunicar comprenden medios para comunicar entre una de las terminales y una

primera unidad de transceptor durante una llamada de grupo, y luego comunicar

11
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entre esa una terminal y una segunda unidad de transceptor, sin que intervenga un

traspaso.

48.  Un sistema segiin la Reivindicacion 41, en donde dichos medios para
comunicar entre terminales comprenden medios para comunicar entre terminales
del grupo en respuesta al recibo del mensaje de origen de llamada de grupo sin una

biisqueda precedente de una terminal en el grupo de terminales.

49.  Un sistema segun la Reivindicacion 41, en donde dichos medios para
transmitir un mensaje de designacion de canal de trafico para llamada de grupo

comprenden medios para transmitir un mensaje de designacion de canal de trafico

para llamada de grupo por un canal de control.
50.  Un sistema segiin la Reivindicacion 49, en donde dichos medios para
comunicar comprenden:

medios para recibir datos transmitidos de una del grupo de terminales por el

canal de trafico comun designado en una unidad de transceptor de una

pluralidad de unidades de transceptor distribuidas; y

medios, en respuesta a dichos medios para recibir datos, para transmitir los

datos recibidos de la pluralidad de unidades de transceptor por el canal de

trafico comun.

51.  Un sistema segin la Reivindicacién 50, que ademas comprende
medios para transmitir un mensaje de confirmacion de llamada de grupo que

identifica la terminal de origen por el canal de trafico comiin designado antes de

que los datos transmitidos de la terminal de origen sean transmitidos por el canal

de trafico comun.

52.  Un sistema segun Ja Reivindicacion 50:

12
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en donde dichos medios para recibir datos de esa una terminal comprenden
medios para recibir un mensaje de desprendimiento transmitido de esa una

terminal del grupo de terminales por el canal de trafico comun; y

en donde dichos medios para transmitir los datos recibidos
comprenden medios, en respuesta a dichos medios para recibir un mensaje
de desprendimiento, para transmitir un mensaje de desprendimiento de la

pluralidad de unidades de transceptor por el canal de trafico comun.

53.  Un sistema segin la Reivindicacion 52, en donde dichos medios
para transmitir un mensaje de desprendimiento comprenden medios para transmitir
un mensaje de desprendimiento que indica un intervalo de tiempo predeterminado
durante el cual las terminales del grupo deben monitorear el canal de control en

busca de un nuevo mensaje de designacion de canal de trafico para llamada de

grupo.

54.  Un sistema segin la Retvindicacion 49, en donde intervalos
asignados al canal de control forman un hipermarco que comprende una pluralidad
de supermarcos, y en donde dichos medios para transmitir un mensaje de
designacién de canal de trafico para llamada de grupo comprenden medios para
transmitir mensajes de designacion de canal de trafico para llamada de grupo en

intervalos que ocurren periddicamente del canal de control que forman una

pluralidad de submarcos dentro de un supermarco.

55.  Un sistema segun la Reivindicacion 54, en donde dichos medios para
transmitir un mensaje de designacién de canal de trafico para llamada de grupo
comprenden medios para transmitir un mensaje de designacion de canal de trafico

para llamada de grupo por un subcanal de busqueda de llamada de grupo del canal

de control.

13
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56.  Un sistema segtn la Reivindicacion 41, en donde dichos medios para
transmitir un mensaje de designacion de canal de trafico para llamada de grupo
comprenden medios para transmitir un mensaje de designacion de canal de trafico

para llamada de grupo en un solo intervalo asignado a un canal de control.

57. Un sistema segin la Reivindicacién 56, en donde el mensaje de
designacion de canal de trafico para llamada de grupo es dirigido con base en una

identificacion TMSI asignada a una terminal.

58. Un sistema segun la Reivindicaciéon 57, que ademds comprende
medios para comunicar campos TMSI a terminales de manera tal que los valores
TMSI asignados representados por los campos TMSI comunicados sean limitados

a un valor menor o igual que un valor maximo representado por una porcién

menos significativa de un campo TMSI;

en donde el mensaje de designacion de canal de trafico para llamada de
grupo incluye:
un campo de usuario incluye la porcién menos significativa del

campo TMSI comunicado a la terminal de origen combinado con un bit de

control que indica si el mensaje de origen de llamada esta solicitando una

llamada de grupo;

un campo de usuario llamado que representa un valor TMSI asignado a una

terminal del grupo de terminales; y

en donde dicho mensaje de designacion de canal de trafico para llamada de
grupo incluye un campo de usuario llamado que incluye el valor TMSI
asignado a la terminal del grupo de terminales combinado con el bit de
control del mensajé de designacion de canal de trafico para llamada de
grupo.

14
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59. Una terminal para uso en un sistema de comunicaciones

mnalambricas que incluye una pluralidad de unidades de transceptor distribuidas,

S

cada una de las cuales es operacional para comunicarse con terminales por una

pluralidad de canales de comunicaciones, la terminal comprende:

medios para recibir un mensaje de designacion de canal de trafico para
llamada de grupo dirigido a la terminal; el mensaje de designacion de canal
de trafico para llamada de grupo recibido designa un canal de trafico
comun; y

medios, en respuesta a dichos medios para recibir, para comunicar con una

pluralidad de otras terminales por el canal de trafico comin designado.

60. Una terminal segin la Reivindicaciéon 59, en donde el canal de

trafico comiun comprende una serie de intervalos en una banda de frecuencia

portadora.

61. Una terminal segin la Reivindicacion 59, en donde dichos medios

para comunicar comprenden medios para comunicarse con una pluralidad de otras

terminales por el canal de trafico comun en respuesta al mensaje de designacion de

canal de trafico para llamada de grupo recibido sin recibir una bisqueda.

62. Una terminal segiun la Reivindicacion 59, que ademdas comprende

medios para transmitir un mensaje de origen de llamada de grupo en respuesta a

una entrada por parte de un usuario.

63. Una terminal segin la Reivindicacién 62, que ademas comprende

un dispositivo PTT operacional para recibir la entrada del usuario.

64.  Una terminal segiin la Reivindicacion 59, en donde dichos medios

para recibir un mensaje de designacion de canal de trafico para llamada de grupo

15
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comprenden medios para recibir un mensaje de designacién de canal de trafico %

para llamada de grupo por un canal de control.

65.  Una terminal segun la Reivindicacioén 64, que ademas comprende:

medios para recibir un mensaje de desprendimiento por el canal de trafico

comun; y
medios en respuesta a dichos medios para recibir un mensaje de
desprendimiento, para monitorear en respuesta el canal de control para un
nuevo mensaje de designacion de canal de trafico para llamada de grupo.
66.  Una terminal segin la Reivindicacién 65, en donde dichos medios
para monitorear el canal de control comprenden medios para monitorear el canal
de control a una primera velocidad no mayor que el intervalo predeterminado
luego de que reciba un mensaje de desprendimiento por el canal de trafico comun,

y para luego monitorear el canal de control a una segunda velocidad menor que la

primera si el intervalo predeterminado termina sin recibir un nuevo mensaje de
designacion de canal de trafico para llamada de grupo.

67. Una terminal segin la Reivindicacion 66, en donde dichos medios
para recibir un mensaje de desprendimiento comprenden medios para recibir un

mensaje de desprendimiento indicando el intervalo de tiempo predeterminado.

68. Una terminal segin la Reivindicacion 64, en donde intervalos
asignados al canal de control forman un hipermarco que comprende una pluralidad
de supermarcos, y que ademas comprenden medios para monitorear intervalos del

canal de control que forman una pluralidad de submarcos dentro de cada

supermarco.
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+69. Una terminal segin la Reivindicacion 68, en donde dichos medios %

para monitorear comprenden medios para monitorear un subcanal de busqueda del

canal de control.

70. Una terminal segin la Reivindicaciéon 66, en donde un canal de
control comprende una serie de intervalos en una banda de frecuencia portadora, y
en donde dichos medios para recibir un mensaje de designacién de canal de trafico
para llamada de grupo comprenden medios para recibir un mensaje de designacion

de canal de trafico para llamada de grupo en un solo intervalo asignado al canal de

control.

71.  Una terminal segun la Reivindicacién 70, en donde dichos medios
para recibir un mensaje de designacion de canal de trafico para llamada de grupo

comprenden medios para recibir un mensaje de designacién de canal de trafico
dirigido a la terminal con base en una identificacion TMSI asignada a la terminal.
72.  Una terminal segin la Reivindicacion 71, en donde el sistema de
comunicaciones inalambricas comunica campos TMSI a terminales atendidas por
el sistema de comunicaciones inalambricas para con ello asignar valores TMSI a
las terminales, de tal manera que los valores TMSI asignados representados por los
campos TMSI comunicados sean limitados a un valor menor o igual a un valor
maximo representado por una porcion menos significativa, en donde el mensaje de
designacion de canal de trafico para llamada de grupo incluye un campo de
usuario que incluye la porcion menos significativa del campo TMSI comunicado a
la terminal de origen combinado con un bit de control que indica si el mensaje de
origen de la llamada esta solicitando una llamada de grupo, y un campo de usuario
llamado que representa un valor TMSI asignado a una terminal del grupo de
terminales, y en donde dicho mensaje de designacion de canal de trafico para

llamada de grupo incluye un campo de usuario llamado que incluye el valor TMSI
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asignado a la terminal del grupo de terminales combinado con el bit de control del

mensaje de designacion de canal de trafico para llamada de grupo.

73.  Una terminal segin la Reivindicacion 59, en donde dichos medios
para comunicar comprenden medios para recibir un mensaje de confirmacion de

llamada de grupo identificando una terminal de origen por el canal de trafico

comun designado.

74.  Una terminal segin la Reivindicacién 73, en donde dichos medios

para comunicar comprenden ademas medios para transmitir datos por el canal de

trafico comun si el mensaje de confirmacion de llamada de grupo identifica la

terminal.
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Identification Numbers For Mobile Terminals; Application Serial No.

(Attorney Docket No. 8194-268) entitled ; Application
Serial No. (Attorney Docket No. 8194-271) entitled
; and Application Serial No. (Attorney
. Each of these

Docket No. 8194- ) entitled
applications are being filed concurrently with the present application, each of these

g

applications have common inventorship, and each of these applications are assigned

to Ericsson, Inc. In addition, the disclosures of each of these applications are hereby

gz

incorporated herein by reference.
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Field of the Invention

i G i

The present invention relates to wireless communications systems (apparatus)
and methods, and more particularly, to systems and methods for communicating

among terminals in wireless communication systems.

Background of the Invention

5
Wireless communications systems are commonly employed to provide voice
and data communications to subscribers. For example, analog cellular radiotelephone
systems, such as those designated AMPS, ETACS, NMT-450, and NMT-900, have
been long been deployed successfully throughout the world. Digital cellular
10  radiotelephone systems such as those conforming to the North American standard IS-

—— -

54 and the European standard GSM have been in service since the early 1990’s. More
recently, a wide variety of wireless digital services broadly labeled as PCS (Personal

Communications Services) have been introduced, including advanced digital cellular
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syétems conforming to standards such as IS-136 and 1S-95, lower-power systems such
as DE‘CT (Digital Enhanced Cordless Telephone) and data communications services
“ such as CDPD (Cellular Digital Packet Data). These and other systems are described
in The Mobile Communications Handbook, edited by Gibson and published by CRC
Press (1996).

Included among the wireless communications systems in use today are low-
power private wireless systems that are used to cover a limited geographic area, such
as office, a building or a campus. An example of such a private wireless system is the
Digital Wireless Office System (DWOS) developed by Ericsson Inc., the assignee of

lb the present invention. As illustrated in Fig. 1, the DWOS 110 is designed for use by

|
i
!
|
!

5

wireless terminals 150 that are also configured to access a public cellular network
130, such as a cellular network complying with 1S-41, IS-136 or other standards. The
DWOS 110 includes a plurality of radio heads 118, i.e., transceiver units that function
in a manner similar to base stations of the public cellular network 130. The radio
heads 118 are networked with a private cellular radio exchange (CRE) 114 that
handles air interface and switching functions, and a mobility server 116 that provides
such functions as home location registration, authentication, interfacing the DWOS to
the public cellular network 130, as well as other operation and maintenance functions.
The DWOS 110 also includes one or more scanning heads 119, receiver units that
monitor the radio frequency (RF) environment and determine which frequencies the
DWOS 110 can use with the least interference. The DWOS 110 also includes a
public exchange (PBX) that connects the radio infrastructure to regular wireline
telephones 111 and to the public switched telephone network (PSTN) 120.

The Ericsson DWOS system described is specifically designed to operate
according to an IS-136 time division multiple access (TDMA) air interface. An IS-
136 TDMA system is implemented by communicating over a plurality of carrier
frequency bands during repeating series of time slots, with each repeating series of
time slots constituting a “physical channel.” “Logical channels” are mapped onto the

physical channels by assigning selected slots of a physical channel to selected

30  channels in repeating frame, superframe and hyperframe structures, in a manner well

known to those skilled in the art.
Typically included among the channels are dedicated control channels,
including forward (downlink) control channels for conveying information from base

stations (or radio heads, in the DWOS) to terminals, and reverse control channels for



i i

i

B i b

conveying information from terminals to base stations. The information broadcast on
a forward control channel may include such things as an identification of a geographic
cell served by a transmitting base station, and associated network identification,

system timing and other information needed to access the wireless system. Reverse

{
|
|
|
y
|
i
|
$ control channels are typically used for transmitting access requests and page
i acknowledgments from terminals.
] An exemplary slot allocation utilized by wireless systems complying with the
e IS-136 standard is illustrated in Fig. 2. For groups of three repeating slots on the
E uplink and downlink carrier frequency bands used by a base station, a “slot pair” on
0  one pair of carrier frequency bands is reserved for the provision of a forward
(downlink) Digital Control Channel (FDCCH) and a reverse (uplink) DCCH

(RDCCH). Other slot pairs may be assigned to Digital Traffic Channels (DTCs), i.e.,

voice or other data.

1
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i' channels assigned to particular terminals on a dynamic basis for communication of

!

h As illustrated in Fig. 3, an IS-136 FDCCH has a plurality of logical channels

5
mapped thereon, including a multiplexed Broadcast Channel (BCCH) designed to

!

f convey information about system configuration and system access rules, and a
multiplexed point-to-point short message service (SMS), paging and access response
channel (SPACH). The BCCH is further divided into a Fast Broadcast Channel (F-
20 BCCH) for conveying time-critical information such as system identification (ID) and
registration information, an Extended Broadcast Channel (E-BCCH) for conveying
less time critical information such as neighboring cell lists, and an SMS Broadcast
Channel (S-BCCH). The SPACH comprises a short message service channel
(SMSCH) for carrying messages, a paging channel (PCH) for conveying system

25  pages, and an access response channel (ARCH) for providing system response to

queries from subscriber units and other administration information. A Shared

[ Channel Feedback (SCF) field contains information about the reservation status of an
} associated Random Access Channel (RACH) on the RDCCH. The RACH is used by
’ terminals to transmit requests to access the wireless system.

A call between terminals 150 in a standard wireless system such as the DWOS
110 of Fig. 1 is typically initiated by one of the terminals 150 transmitting a call
origination message that identifies the number the originating terminal desires to call.
This origination message is received by one of the radio heads 118, and conveyed to

other elements of the DWOS for authorization and traffic channel designation. Once
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thé call request is authorized, the system transmits a traffic channel designation
messz;ge to the originating terminal, designating a traffic channel for use by that

‘ terminal. The DWOS 110 also transmits a page message addressed to the called
terminal from selected radio heads 118, typically based on location information
maintained by the mobility server 116. The called terminal acknowledges the page by
transmitting a page acknowledgment message, which typically is received by more
than one of the radio heads. Typically based on relative signal strengths of the
acknowledgments received at the radio heads, one of the radio heads is selected to

communicate with the called terminal, and an appropriate traffic channel designation

e B e e e

10  message is transmitted to the called terminal, designating a traffic channel for its use.

Communications between the terminals are then conducted over the
designated traffic channels. During the call, both voice and control information may
be communicated over the designated channels using so-called “in-band” signaling
channels mapped onto the designated traffic channels. Signals communicated over
15  the designated traffic channels are also typically monitored for signal quality. This in-

band signaling and monitoring is typically used to guide handoffs as terminals 150

l
|
|
|

move among areas served by different radio heads 118.

This call setup procedure may also be used to setup a group call among more
than two terminals. However, the above-described call setup procedure may be too
cumbersome for some group call applications, such as emergency police or other

safety applications, due to the overhead associated with paging multiple terminals.

Summary of the Invention

In light of the foregoing, it is an object of the present invention to provide
| 25 efficient apparatus and methods for group calling.
It is another object of the present invention to provide apparatus and methods
for group calling in a private wireless system.
These and other objects, features and advantages are provided according to the
present invention by wireless communications apparatus and methods in which a
30  group call among terminals is conducted, preferably in a half-duplex manner, over a
common traffic channel. For example, in a private wireless system comprising a
plurality of synchronized distributed transceiver units or radio heads, voice data can

be communicated to terminals over a common physical channel, i.e., frequency/time

slot.
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A user at an originating terminal of a predefined group may initiate a group

call to other terminals in the group by transmitting a group call origination message,

preferably one having a special abbreviated format, on a reverse control channel. The

call origination message may be transmitted, for example, in response to actuation of
a push-to-talk (PTT) device on the originating terminal. The system may respond to
the group call origination message by transmitting a group call traffic channel
designation message, also preferably having an abbreviated format, to the other
terminals in the group over a forward control channel, without paging the other
terminals in the group. In response to receipt of the traffic channel designation
messages, the terminals may tune to the designated traffic channel and await an in-
band confirm message that indicates which of the terminals has been designated to
speak on the common channel. When the user at the designated terminal releases the
traffic channel, e.g., by releasing the PTT button on the terminal, a user at another
terminal in the group can gain control of the common channel by, for example,
depressing the PTT button at that terminal and causing a new group call origination
message to be transmitted from the terminal.

According to a “transmission trunking” aspect of the present invention, a
terminal in control of the éommon traffic channel indicates relinquishment of the
common channel by transmitting a release message that is communicated over the
common channel to the other terminals of the group. When a terminal of the group
receives a release message over the common traffic channel, it preferably jumps back
to the control channel and actively monitors (e.g., on a slot-by-slot basis) the control
channel for new group traffic channel designation messages, thus freeing the common
traffic channel for other users. If a terminal in the group receives a new group call
traffic channel designation message within a predetermined “hang time” following the

release message, it tunes to the common traffic channel designated in the new
designation message and the group call continues over the newly designated common
traffic channel. If a terminal in the group fails to receive a new group call traffic
channel designation message within the hang time, however, the terminal can assume
that the group call has terminated and can transition to a power-saving sleep mode.

Other aspects of the present invention can further increase group call setup
efficiency. A special group call “paging” subchannel may be defined that includes
slots that repeat multiple times in a “normal” control channel superframe, thus

providing a subframe structure within the superframe. The increase frequency of the
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slots of such a group call paging channel in comparison to normal paging channels

can allow group-call enabled terminals to more quickly receive traffic channel

designation messages, and can thus reduce group call setup times. Even greater

efficiency can be gained by using a compressed addressing scheme that allows a
group call origination or a group call traffic channel designation message to be
transmitted in a single slot, while maintaining compatibility with terminals that are
not group call enabled.

The present invention can provide ways to quickly and efficiently establish
and conduct group calls. By using half-duplex communications over a common
traffic channel, the overhead associated with normal call setup and control procedures
can be avoided. For example, pages and page acknowledgments need not be
transmitted to establish a group call, and handoffs need not occur as a terminal moves
across a coverage boundary during a call. Addition efficiency may be gained using
the special group call paging channels and compressed message formats. In some
system, e.g., in private systems in which security is less important, additional
economy can be gained by setting up group calls without authentication procedures
that are typically used for “regular” calls.

In particular, according to the present invention, a group call is conducted in a
wireless communications system including a plurality of distributed transceiver units,
e.g., radio heads of a private wireless system, each of which are operative to
communicate with terminals over a plurality of communications channels. A group
call origination message is transmitted from an originating terminal, preferably in
response to a user input at the originating terminal, more preferably in response to
actuation of a push-to-talk (PTT) device at the originating terminal. The transmitted
group call origination message is received at a transceiver unit and, in response, a
group call traffic channel designation message addressed to a group of terminals is
transmitted from the transceiver units, the transmitted group call traffic channel
designation message designating a common traffic channel. Communications then
occur among terminals of the group of terminals, preferably in half-duplex mode, over
the designated common traffic channel.

According to an aspect of the present invention, a group call traffic channel
designation message is transmitted over a control channel which terminals of the
group actively monitor when no data is being transferred over the common traffic

channel. Data is transmitted from one of the group of terminals over the common
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traffic channel and received at a transceiver unit. The received data is then

I
transmitted from the plurality of transceiver units over the common traffic channel.

‘}ransmission of the received data may then be followed by transmission of a release

1%11essage from the plurality of transceiver units over the common traffic channel. In

1l§esponse to receipt of the release message, the terminals monitor the control channel

oo
(¥,

for a new group call traffic channel designation message, thus freeing the common

fraﬂic channel for other use.
| According to another aspect of the present invention, slots assigned to control

R e —

]f;hannels make up a hyperframe comprising a plurality of superframes. Group call
10 :enabled terminals monitor a set of periodically occurring slots in a plurality of

R o B R R 0 il

|
subframes within a superframe at a terminal, e.g., slots assigned to a special group call
!

paging subchannel of the control channel, such that these terminals can receive traffic

channel designation messages in a more timely fashion than ordinary pages.

s

j According to another aspect of the present invention, a group call confirm

15 'message is transmitted over the common traffic channel prior to transmission of data
i
ireceived from one of the terminals of the group. The confirm message identifies the

j’originating terminal, thus allowing the terminals to determine which terminal should
itransmit over the common traffic channel.

According to still another aspect of the present invention, the control channel

i comprises a series of slots on a carrier frequency band, and a group call traffic

ot 0

," channel designation message is transmitted in a single slot assigned to the control
 channel. The group call traffic channel designation message may be addressed based
on a Temporary Mobile System Identification (TMSI) assigned to a terminal by the

| wireless communications system in order to fit the message into a single slot.

T o DR R
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25 | Preferably, a least signficant portion of a TMSI field is used to allow group-call

ki e o i

‘% enabled terminals to send and receive group call control information in a manner

which is compatible with addressing of non-group call enabled terminals.

o

According to yet another aspect of the present invention, a terminal transitions
from active monitoring of the control channel to a sleep mode if a predetermined time
30 | interval following receipt of a release message elapses without receipt of a new group
call traffic channel designation message on the control channel. The predetermined

interval may be indicated in a release message received over the common traffic

S .

channel. If a new group call traffic channel designation message designating the same

or a new common traffic channel is received at the terminals of the group before lapse

:
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olf ;he‘predetermined interval, however, the group call may resume on the second
‘designated traffic channel. The new group call traffic channel designation message
may be transmitted in response to a call origination message transmitted by a terminal
of the group, e.g., in response to a user at one of the terminals depressing a PTT
button to take control of the group call.

In another embodiment according to the present invention, a wireless
dommunications system comprises means for receiving a group call origination
message from an originating terminal. Means are provided, responsive to the means
for receiving a group call origination message, for transmitting a group call traffic

c¢hannel designation message addressed to a group of terminals in response to receipt

of the group call origination message, the transmitted group call traffic channel

c}esigrlaﬁon message designating a common traffic channel. Means are also provided,
:}esponsive to the common traffic channel, for communicating among terminals of the
éroup of terminals over the designated common traffic channel. The means for
1:‘eceiving a group call origination message, the means for transmitting a group call

‘ affic channel designation message and the means for communicating among
terminals preferably comprise a plurality of distributed transceiver units, a cellular
f"adio exchange connected to each of the plurality of distributed transceiver units, and
a mobility server connected to the cellular radio exchange.

| In another embodiment according to the present invention, a terminal for use

in wireless communications systems includes means for receiving a group call traffic

channel] designation message addressed to the terminal, the received group call traffic
ichannel designation message designating a common traffic channel; and means,
responsive to the means for receiving, for communicating with a plurality of other
Terminals over the designated common traffic channel. The terminal may further
comprise means for transmitting a group call origination message responsive to a user
'input.

Improved methods, systems and terminals for conducting wireless group calls

may thereby be provided.

Brief Description of the Drawings

Fig. 1 illustrates a private wireless communications system according to the

prior art.
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E \ Fig. 2 illustrates physical channel assignment for a time division multiple
}acceés (TDMA) wireless communications system according to the prior art.
Fig. 3 illustrates logical control channel assignments for a wireless .
communications system according to the prior art.
Figs. 4-5 illustrate a wireless terminal in which group calling methods and
{apparatus may be embodied according to the present invention.

Fig. 6 illustrates a private wireless system in which group calling methods and
apparatus may be embodied according to the present invention.
! Fig. 7 illustrates exemplary group calling operations according to an aspect of
the present invention.

Fig. 8 illustrates exemplary group calling operations according to another
aspect of the present invention.
I Fig. 9 illustrates exemplary call origination and traffic channel designation
message formats according to an aspect of the present invention.

Fig. 10 illustrates an exemplary frame structure according to an aspect of the

present invention.

Detailed Description of Embodiments
The present invention now will be described more fully hereinafter with

' reference to the accompanying drawings, in which embodiments of the invention are
} shown. This invention may, however, be embodied in many different forms and

! should not be construed as limited to the embodiments set forth herein; rather, these

I
! embodiments are provided so that this disclosure will be thorough and complete, and
| will fully convey the scope of the invention to those skilled in the art. Like numbers
,i refer to like elements throughout.
|

!

: Fig. 4 illustrates a wireless terminal 400 in which apparatus and methods
according to the present invention may be embodied. The terminal 400 includes an

{ antenna 410 for receiving radio frequency (RF) signals. The terminal 400 provides a
user interface including a display 420 for displaying information such as dialed
numbers, short messages, directory listings and the like, and a keypad 430 for entering
dialed numbers and accepting other user inputs for controlling the terminal 400. The

| user interface also includes a speaker 440 for producing audio signals and a
microphone 450 for receiving voice information from a user. As shown in Fig. 5, the

terminal 400 also includes a controller 470 that controls and/or monitors the display




)}2'0, the keypad 430, the speaker 440, the microphone 450 and a radio transceiver 480
t!ied to the antenna 410. The controller 470 may comprise, for example, a
‘ microprocessor, microcontroller or other data processing device that is operative to
l:oad and execute computer instructions for performing the group call functions
described herein.

| The terminal 400 also includes a push-to-talk (PTT) button 460, operatively
ellssociated with the controller 470 and used to initiate and conduct group calls as

escribed herein. Those skilled in the art will appreciate that the PTT button 460 is a
feature commonly provided on so-called “land mobile radio” terminals that are
%ypically used by police, fire, security and similar personnel who desire the ability to
i:ommunicate with predetermined groups of terminals in a dispatch mode, e.g., with
other police officers or firemen, without having to enter a telephone number at the
j(eypad 430. According to an aspect of the present invention, receipt of a user input at
{he PTT device 460 initiates a sequence of operations in which a call to a
predetermined group of terminals is set up, all of which may occur without input at
J}the keypad 430. According to other aspects of the present invention, the PTT device
460 controls half-duplex communications among terminals in a group call.

! Fig. 6 illustrates an exemplary DWOS system 600 in which methods and
aLapparatus of the present invention may be embodied. The DWOS system includes a
plurality of distributed transceiver units 618, e.g., radio heads, that are networked with
B cellular radio exchange (CRE) 614 and a mobility server 616. The transceiver units
:618, in conjunction with the CRE 614 and the mobility server 616 are operative to
communicate with wireless terminals 400 located throughout the coverage area served
by the system 600 and, in particular, are operative to establish, conduct and terminate
igroup calls among the terminals 400 as described in detail below.

The DWOS 110 described herein provides a system operator with the
Icapability to operate an IS-136 “cell” to cover premises, such as a building or campus.
Standard IS-136 terminals can access this private cell, making calls without using the

ublic cellular network. The DWOS 110 typically provides coverage with a number
,of very low power radio heads (transceiver units). Each radio head typically supports
Ea number of carrier frequency bands, which are divided into TDMA time slots to
iproduce physical channels. One of the physical channels typically is dedicated to a
Digital Control Channel (DCCH), which typically is broadcast by all of the radio
heads all of the time. The radio heads are typically synchronized such that DCCH

10




signals broadcast by one radio head do not unduly interfere with DCCH signals
éransr‘nitted by other radio heads. The ultimate effect of this DCCH synchronization is
to present a “single” DCCH to terminals roaming about the area covered by the radio
‘eads, such that the system appears to the terminals as a single IS-136 cell.

T Figs. 7 and 8 are flowchart illustrations illustrating exemplary operations for
%stablishing, conducting and terminating a group call according to aspects of the
present invention. It will be understood that blocks of the flowchart illustrations of

F igs. 7 and 8, and combinations of blocks in the flowchart illustrations, can be
ilxnplemented by computer program instructions which may be loaded onto a computer
o other programmable data processing apparatus, such as the controller 470 of the
tJ:erminal 400 of Figs. 4 and 5 and the CRE 614 and mobility server 616 of the DWOS
(}%00 of Fig. 6, to produce a machine such that the instructions which execute on the
céomputer or other programmable data processing apparatus create means for

i plementing the functions specified in the flowchart block or blocks. The computer
ri[:ogram instructions may also be loaded onto a computer or other programmable data
processing apparatus to cause a series of operational steps to be performed on the

lomputer or other programmable apparatus to produce a computer implemented

process such that the instructions which execute on the computer or other

z
I?rogrammable apparatus provide steps for implementing the functions specified in the
fl

| :
! Accordingly, blocks of the flowchart illustrations of Figs. 7 and 8 support

owchart block or blocks.

ojombinations of means for performing the specified functions and combinations of
s:?teps for performing the specified functions. It will also be understood that each
bllock of the flowchart illustrations of Figs. 7 and 8, and combinations of blocks

erein, can be implemented by special purpose hardware-based computer systems
which perform the specified functions or steps, or combinations of special purpose
hlardware and computer instructions.

Fig. 7 illustrates exemplary operations 700 for conducting a group call in a

ireless system such as the system 600 of Fig. 6 using wireless terminals such as the
terminal 400 of Figs. 4-5. A group call origination message is transmitted from an
op'ginating terminal (Block 705). The transmitted group call origination me§sage 1s
réceived at one of the system transceiver units (Block 705). In response, the system

ttansmits a traffic channel designation message addressed to terminals in the group
t

o

ssociated with the group call origination message, identifying a common traffic

11
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channel over which the group call is to be conducted (Block 715). Communications
e then conducted among the group of terminals over the designated common traffic
" ¢hannel (Block 720).

The present invention arises from the realization that, for group calls in a
system such as the DWOS system described above, it is desirable to use a single
éransmit/receive frequency pair (traffic channel) for all terminals of a group, rather
tghan a separate pair for each terminal of the group, resulting in the use of fewer
shannels for the group call. Preferably, the communications among the group of

terminals are conducted in a half-duplex mode, i.e., one terminal talks while the
?thers listen. However, in order to provide handoffs as terminals move from an area

served by one radio head to another area served by another radio head, information

typically must be transmitted over the traffic channel by the terminal. Since most

terminals of the group are not transmitting at any given time during a half-duplex
oup call, information needed for handoffs for these terminals typically cannot be
ransmitted by these terminals.
| According to an aspect of the present invention, the irability to perform
andoffs is addressed by conducting the group call over a common traffic channel,
preferably from all of the transceiver units of the system. Because the group call is
ansmitted over a common traffic channel in several cells, a terminal can move from
a cell served by one transceiver unit to another cell served by another transceiver unit
\}sfithout losing the group call and without requiring a handoff. Preferably, the
ansceiver units of the system are sufficiently synchronized to prevent undue
interference among the transceiver units.
| Because a group call is broadcast in several cells simultaneously on a common
J;hannel, there is no requirement that the system page the terminals of the group. This

can reduce the overhead involved in setting up a group call, as a group call can be

7]
o

tup by simply receiving a predetermined type of call origination message from a

terminal of a group, and responsively transmitting a group call traffic channel

d{esignation message to the other terminals of the group. In the DWOS 110 described
albove, this can be achieved by transmitting the group call traffic channel designation
ré)essage over a paging subchannel mapped onto the common control channel
(DCCH) that is broadcast by each radio head 118 of the system 110. Terminals
receiving a group call traffic channel designation message can them simply tune to the
tx;afﬁc channel designated in the message, e.g., to the frequency/slot identified in the

|

4

i
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;inéssage, and await reception of voice data over the common traffic channel.

| referably, no ring will occur at these terminals; they simply will unmute their
‘ [peakers and begin generating audio signals upon receipt of voice data over the
!common traffic channel. Preferably, the terminals incorporate a speaker and amplifier
Sufficient to allow the user to hear commencement of the group call while the terminal
is located in a position away from the user’s ear, such as on the user’s belt.
Because the group call is preferably broadcast by all the transceivers of the
system, the common traffic channel preferably is allocated in a manner that minimizes
dle time on the traffic channel. According to another aspect of the present invention,
a “transmission trunking” technique is used to reduce system loading during a group

¢all by releasing the common traffic channel when none of the terminals of the group

i;s talking. Fig. 8 illustrates exemplary operations 800 for conducting a group call
according to this transmission trunking aspect. A group call is originated using, for
?xample, the operations of Fig. 7 (Block 805). After designation of the common
t;rafﬁc channel, a confirm message is transmitted to the terminals of the group over the
{iiesignated common traffic channel (Block 810).

An exemplary format for the confirm message is given in Table I

Table 1
% Information Element Type | Length (bits)
Protocol Discriminator | M 2
Message Type M 8
BSMC M 8
Caller M 14

(T?)onﬁrm messages preferably are Fast Associated Control Channel (FACCH)
rhessages that are repeatedly transmitted by the transceiver units of the system over
the common traffic channel until the originating terminal begins to transmit voice or
ather data over the common traffic channel. The Base Station Manufacturer’s Code
SMC) is used to create a new message type that is compatible with IS-136.
Confirm messages also preferably include the 14-bit identification of the originating
terminal taken from the group call origination message transmitted by the originating

terminal. This addressing technique is described in greater detail below with respect

13
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to’compressed message formats for the group call origination and the group call
traffic channel designation message.
A confirm message identifies the originating terminal, i.e., the terminal that

transmitted the group call origination message accepted by the system, so that any

other terminals who may have transmitted a group call origination message around the
;iiame time that the originating terminal’s message was received can be informed that
ifhey did not “win” the traffic channel. For example, a terminal receiving a confirm
I-Llessage identifying itself as the originating terminal may receive an audible beep or
similar indication that the terminal can proceed to transmit voice information over the
common traffic channel. Conversely, terminals receiving a confirm message
identifying another terminal as the originating terminal may receive no indication.
After receiving a confirm message that identified itself, the originating
terminal can proceed to communicate data, e.g., voice data, to a system transceiver

unit over the common traffic channel (Block 815). For example, this may be

accomplished by the originating user continuing to actuate the PTT button on the
ofriginating terminal and talking into the microphone of the originating terminal,
oiausing the originating terminal to generate voice data and transmit the generated
\;oice data to a system transceiver unit over the common traffic channel. The voice
data is then communicated from the transceiver units of the system to the other
t%minals of the group on the common traffic channel (Block 820). If the user at the
ofriginating terminal finishes talking and indicates relinquishment of the common
cilannel by, for example, releasing the PTT button on the terminal, a release message
i3 be generated by the originating terminal and communicated through the system to
the other terminals of the group over the common traffic channel (Block 825). Upon
receipt of a release message, each of the terminals transitions to monitoring the

control channel to await a new traffic channel designation message (Block 830).

[

H

An exemplary format for the release message is provided in Table II:
Table I

Information Element Type | Length (bits)
Protocol Discriminator | M 2
Message Type M 8
BSMC M 8
Hang time in seconds M 6

14
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J\‘\s: with confirm messages, release messages preferably are Fast Associated Control Ag
(Ehanhel (FACCH) messages, and preferably use the Base Station Manufacturer’s

"Code (BSMC) to create a new message type that is compatible with IS-136.

Preferably, a terminals engaged in a group call monitors the control channel in

;ln “awake” mode for a predetermined “hang time” after receiving a release message,

sreferably at a higher rate than the terminal normally would monitor the control

- o, S

c¢hannel in its sleep mode, wherein it may only monitor a selected assigned paging

y

channel or set of paging channels in order to conserve energy. For example, a
terminal in sleep mode may monitor an assigned paging subchannel, such as the group

dall paging subchannel described in detail below, and may monitor each paging

s[ubchannel mapped onto the control channel, or some subset thereof. Accordingly,
terminals in the awake mode can more quickly receive and respond to group call
t%afﬁc channel designation messages to resume a group call. The hang time for the
afwake mode may, for example, be preprogrammed in the terminals or communicated
to the terminals in release messages or other control messages.

A new traffic channel designation message may be transmitted over the

control channel in response to transmission of a group call origination message
transmitted by one of the group terminals in response to a user pressing its PTT
bfutton. If a new group call origination message is transmitted by one of the terminals
a#nd causes generation of a new group call traffic channel designation message on the
c%mtrol channel that is received before the hang time elapses, the group call resumes
with the transmission of confirmation messages over the common traffic channel
dI signated in the newly generated traffic channel designation messages (Block 810).
The new group call traffic channel designation message can identify a new traffic
cf;annel (e.g., a new frequency/time slot), or may redesignate the previously
d%signated traffic channel. If no new traffic channel designation messages are
refceived within the hang time, the terminals assume that the group call has terminated
axlxd transition to back to a power-saving standby mode (Biock 835).
According to another aspect of the invention, group call set up times can be

er reduced (in comparison to normal call setup procedures) by utilizing special
gﬁoup call paging subchannels that include slots that repeat multiple times in a control
channel superframe, as illustrate in Fig. 9. An exemplary contro! channel frame
stiucture 900 includes a hyperframe 919, e.g., an IS-136 Digital Control Channel
(DCCH) hyperfrarpe, includes a primary and second superframes 920, each
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comprising slots O allocated to physical layer overhead and a plurality of slots

assigned to various logical control channels including paging subchannels P. As
{

"ferminals engaged in a group call do not require paging, group call traffic channel

éiesignation messages can be transmitted in selected paging channel slots 935 that
4-nake up higher-frequency subframes 930 within the superframes 920.
% A group call enabled terminal monitors one or more paging channel slots
éssigned to the transmission of group call traffic channel designation messages for the
i:resence of a new group call traffic channel designation message. Because the slots
z&:lssigned to group call traffic channel designation messages occur more frequently
{fhan slots assigned to a single normal paging subchannel, traffic channel designation
}nessages can be more quickly presented to a group than normal pages.
onsequently, a terminal monitoring these slots can avoid delay associated with
ommunicating normal traffic channel designation messages to a terminal in sleep
ode. Supervisory terminals, i.e., terminals operative to monitor several different
oups, can monitor multiple group calls by monitoring each of the paging subchannel
slots that are assigned to the transmission of group call traffic channel designation
r!nessages.
| According to yet another aspect of the present invention, additional economy

¢an be achieved by using a compressed format for group call origination messages

4

é_:md/or group call traffic channel designation messages. Fig. 10 illustrates compressed
format group call origination and group call traffic channel designation messages
i010, 1020 that are designed for transmission in a single slot. Such single slot
1{11essages can reduce access time, increase robustness of the system and reduce
ljoading on the control channel. Robustness may be improved because of a reduced
l;ikelihood of corruption in comparison to the two-slot call origination messages
éypically used in IS-136 systems. In a group call scenario, origination and designation
I[nessages preferably are not acknowledged to save time in transmission and
lontention resolution. Without acknowledgement, however, the system may be

able to determine whether a message was received by a terminal. Using single slot

essages can reduce the chance that a single message is missed, and messages can be

Jepeated to further reduce this chance without undue channel loading.
As illustrated in Fig. 10, call origination and traffic

0

shannel designation messages 1010, 1020 can be compressed into a single slot by

using compressed addresses. 1S-136 defines multiple address types, including the 34-
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bif Mobile Identification Number (MIN) that necessitates that use of 2-slot messages.
A preferable choice for group call addressing is the Temporary Mobile System \
‘Identification (TMSI), a 20-bit number assigned to a terminal by the system on a

temporary basis. In a private system such as DWOS, however, 20 bits is usually more

fshan needed to uniquely address all of the terminals using the system, and therefore,
;ccording to the embodiment illustrated in Fig. 10, the least significant 14 bits of the
i’SMI is used to address call origination and traffic channel designation messages
1010, 1020.
The caller field of the call origination message 1010 preferably includes the 14

least significant bits of the TMSI assigned to the originating (caller) terminal, along

ith control bits that indicate whether the call is a group call and/or other type of
message, such as a broadcast or emergency message. To keep the call origination
ﬁgessage 1010 to a single slot, the callee field in the call origination message 1010 is
ﬂreferably limited to a four digit called party number, which typically is sufficient for
a private system such as DWOS (and may also be sufficient for a subsection of a
ﬂub]ic cellular system in which TMSI addressing is used). The callee field of the
oi'igination message 1010 includes a 16-bit field representing the 4 digit called party
number in BCD (binary coded decimal) format (4 bits per digit), along with 16 bits of
overhead information.

‘ The corresponding traffic channel designation message 1020, is addressed
using the 14 bit binary equivalent of the 4-digit called party nurber, along with 6 bits
ol'f control information taken from the call origination message 1010. The traffic
cﬁxannel designation message 1020 preferably does not include an identification of the
calling party in order to keep the message within a single slot. As described above,

e calling party may be identified in a confirm message transmitted over the common
traffic channel identified in the group call traffic channel designation message.

|

di’Fpatch features to be used without disrupting the operations of non-dispatch feature

It will be appreciated that the above-described addressing scheme allows

eréabled terminals (e.g., normal IS-136 terminal that do not support the DWOS group
caill feature). As TMSIs are assigned by the system and are preferably constrained to
Ili[-bit values, terminals that do not implement group call or other dispatch features
will be assigned TMSIs that have zeroes in the bits corresponding to the control

information. Accordingly, these terminals will, for example, ignore traffic channel

17
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designation messages that have the group call control bit set, as they will interpret
these message as messages addressed to terminals with higher TMSI values.

In the drawings and specification, there have been disclosed typical preferred
embodiments of the invention and, although specific terms are employed, they are
used in a generic and descriptive sense only and not for purposes of limitation, the

scope of the invention being set forth in the following claims.
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THAT WHICH IS CLAIMED IS:

1. In a wireless communications system including a plurality of
‘distributed transceiver units, each of which are operative to communicate with
tgenninals over a plurality of communications channels, a method of conducting a
giroup call comprising the steps of:
| transmitting a group call origination message from an originating terminal;
receiving the group call origination message at a transceiver unit;
transmitting a group call traffic channel designation message addressed to a
gtroup of terminals from the transceiver units responsive to the received group call
d;rigination message, the transmitted group call traffic channel designation message
(%esignating a common traffic channel; and
L communicating among terminals of the group of terminals over the designated
c

mmon traffic channel.

; 2. A method according to Claim 1, wherein the plurality of transceiver
ti'nits comprises a plurality of radio heads of a private wireless communications

system.

3. A method according to Claim 1, wherein said step of communicating
comprises the step of conducting half-duplex communications among the terminals

ojver the common traffic channel.

4, A method according to Claim 1, wherein the common traffic channel

comprises a series of slots on a carrier frequency band.

. 5. A method according to Claim 1, wherein said step of communicating
comprises the steps of:
communicating between one of the terminals and first transceiver unit during a

group call; and then

communicating between the one terminal and a second transceiver unit during

thf,e group call, without a handoff,
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} © 6. A method according to Claim 1, wherein said step of communicating
éompi‘ises the step of communicating among terminals of the group of terminals

1

Tnthout requiring paging a terminal in the group of terminals.

‘i 7. A method according to Claim 1,wherein said step of transmitting a
i

group call origination message comprises the step of transmitting the group call

(%rigination message responsive to a user input at the originating terminal.
i
‘\

| 8. A method according to Claim 1, wherein said step of transmitting a
éroup call traffic channel designation message comprises the step of transmitting a

group call traffic channel designation message over a control channel.

9. A method according to Claim 8, wherein said step of communicating

QOmprises the steps of:
l transmitting data from one of the group of terminals;
’ receiving the transmitted data at a transceiver unit; and

transmitting the received data from the plurality of transceiver units over the

common traffic channel.

' 10. A method according to Claim 9, wherein said step of transmitting the
received data from the plurality of transceiver units is followed by the steps of:

transmitting a release message from the plurality of transceiver units over the

common traffic channel; and then

monitoring the control channel for a new group call traffic channel designation

i . . . .
message at the terminals in response to receipt of the transmitted release message at

e terminals.

'i 11. A method according to Claim 8, wherein the control channel comprises

a fen'es of slots on a carrier frequency band, and wherein said step of transmitting a
g

group call traffic channel designation message in a single slot assigned to the control

roup call traffic channel designation message comprises the step of transmitting the

channel.

20




12. A method according to Claim 11, wherein the group call origination
n:lességc and the group call traffic channel designation message are addressed based
‘o!h Temporary Mobile System Identification (TMSI) values assigned by the wireless

communications system.

13. A method according to Claim 12:

wherein said step of transmitting a group call origination message is preceded by
communicating TMSI fields to terminals served by the wireless communications
system to thereby assign TMSI values to the terminals, such that the assigned TMSI
values represented by the communicated TMSI fields are constrained to be less than
ogr equal to a maximum value represented by a least significant portion of a TMSI
field;

wherein the group call traffic channel designation message includes:

a caller field including the least significant portion of TMSI field

communicated to the originating terminal combined with a contro! bit

indicating whether the call origination message is requesting a group call;

a callee field representing a TMSI value assigned to a terminal of the
group of terminals; and
wherein said group call traffic channel designation message includes a callee
field including the TMSI value assigned to the terminal of the group of terminals

combined with the control bit from the group call traffic channel designation message.

14. A method according to Claim 10, wherein said step of monitoring the

control channel is followed by the step of transitioning to a sleep mode if a

ﬁjredetexmined time interval elapses without receipt of a new group call traffic channel

designation message.

|
; 15. A method according to Claim 14, wherein said step of transmitting a

e 4

elease message comprises the step of transmitting a release message indicating the

predetermined time interval.

16. A method according to Claim 10, wherein said step of transmitting a

-

clease message is followed by the steps of:
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transmitting a group call origination message from one terminal of the group

!
|
i
! ..
of terminals;

transmitting a group call traffic channel designation message addressed to the

| , :
a receiving the group call origination message at a transceiver unit;
1

group of terminals, the group call traffic channel designation message identifying a

econd common traffic channel; and

—t

resuming communications among terminals of the group over the second

common traffic channel.

— -

17. A method according to Claim 16, wherein the first and second

[:hannels are the same channel.

18. A method according to Claim 10, wherein said step of transmitting the

received data is preceded by the transmitting a group call confirm message identifying
;lhe originating terminal from the plurality of transceiver units over the common traffic

ichannel.

| 19. A method according to Claim 18, wherein said step of transmitting
data from one of the group of terminals comprises the step of transmitting data from

gthe terminal identified in the group call confirm message.

|

20. A method according to Claim 1, wherein slots assigned to control
ichannels make up a hyperframe comprising a plurality of superframes, and wherein
rsaid step of communicating is preceded by the step of monitoring a set of periodically
occurring slots in a plurality of subframes within a superframe for traffic channel

designation messages.

21. A method according to Claim 20, wherein said step of monitoring
comprises the step of monitoring a group call paging subchannel of the control

channel.

22. A method of operating a wireless terminal in wireless communications

system including a plurality of distributed transceiver units, each of which are
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|
operative to communicate with terminals over a plurality of communications
cflaﬂnéls, the method comprising the steps of:
‘ l receiving a group call traffic channel designation message addressed to the
tefrminal, the group call traffic channel designation message designating a common
tr;hfﬁc channel; and
: communicating with a plurality of other terminals over the designated
c%)mmon traffic channel.

|
; 23. A method according to Claim 22, wherein said step of communicating

comprises the step of conducting half-duplex communications among the terminals

l
oT'er the common traffic channel.
i

i 24. A method according to Claim 22, wherein the common traffic channel

comprises a series of slots on a carrier frequency band.

| 25. A method according to Claim 22, wherein said step of communicating
c@mprises the steps of: '

/ communicating between the terminal and a first transceiver unit during a
éoup call; and then
communicating between the terminal and a second transceiver unit during the

g;roup call, without a handoff.

26. A method according to Claim 22, wherein said step of communicating
comprises the step of communicating between the terminal and the plurality of other
terminals in a group call originated by one of the other terminals without receiving a

p;age at the terminal.

27. A method according to Claim 22, wherein said step of receiving is

receded by the step of transmitting a group call origination message from the

ge

teérminal.

28. A method according to Claim 27,wherein said step of transmitting a
group call origination message comprises the step of transmitting the group call

origination message responsive to a user input at the terminal.




" 29. A method according to Claim 28, wherein said step of transmitting a
group call origination message comprises the step of transmitting the group call

origination message responsive to user actuation of a push-to-talk (PTT) device.

30. A method according to Claim 22, wherein said step of receiving a

group call traffic channel designation message comprises the step of receiving a group

(@]

all traffic channel designation message over a control channel.

31. A method according to Claim 30, wherein said step of communicating

o

omprises the steps of:

receiving data over the common traffic channel; and then

receiving a release message over the common traffic channel; and then
monitoring the control channel for a new group call traffic channel designation

message.

32. A method according to Claim 30, wherein said step of monitoring the
control channel comprises the steps of:
monitoring the control channel at a first rate for no greater than a

predetermined interval following receipt of a release message over the common traffic

(<]

hannel; and then
monitoring the control channel at a second rate less than the first rate if the
predetermined interval lapses without receipt of a new group call traffic channel

designation message.

33. A method according to Claim 32, wherein said means for receiving a
release message comprises means for receiving a release message indicating the

predetermined time interval.

34. A method according to Claim 22, wherein slots assigned to the control
channel make up a hyperframe comprising a plurality of superframes, and wherein
said step of receiving is preceded by the step of monitoring slots of the control

channel that make up a plurality of subframes within each superframe.
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35. A method according to Claim 34, wherein said step of monitoring

Jomp‘rises the step of monitoring a group call paging subchannel of the control

" channel.

I

| 36. A method according to Claim 30, wherein the control channel
cpmprises a series of slots on a carrier frequency band, and wherein said step of
receiving a group call traffic channel designation message comprises the step of
receiving the group call traffic channel designation message in a single slot assigned

to the control channel.

37. A method according to Claim 36, wherein the group call traffic
channel designation message is addressed based on a Temporary Mobile System -

Identification (TMSI) assigned to a terminal by the wireless communications system.

: 38. A method according to Claim 37, wherein the system communicates
T{MSI fields to terminals served by the wireless communications system to thereby

3sign TMSI values to the terminals, such that the assigned TMSI values represented
b;' the communicated TMSI fields are constrained to be less than or equal to a

maximum value represented by a least significant portion of a TMSI field, and

wherein the group call traffic channel designation message includes:
' a caller field including the least significant portion of TMSI field
communicated to the originating terminal combined with a control bit
indicating whether the call origination message is requesting a group call;

a callee field representing a TMSI value assigned to a terminal of the

group of terminals; and

wherein said group call traffic channel designation message includes a callee
field including the TMSI value assigned to the terminal of the group of terminals

combined with the control bit from the group call traffic channel designation message.
39. A method according to Claim 22, wherein said step of communicating

comprises the step of receiving a group call confirm message identifying an

oriﬁginating terminal over the designated common traffic channel.
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40. A method according to Claim 39, wherein said step of communicating

further comprises the step of transmitting data over the common traffic channel if the

réceived group call confirm message identifies the terminal.

41. A wireless communications system, comprising:

! means for receiving a group call origination message from an originating

terminal;

means, responsive to said means for receiving a group call origination
niiessage, for transmitting a group call traffic channel designation message addressed
td! a group of terminals in response to receipt of the group call origination message,
the transmitted group call traffic channel designation message designating a common
trlifﬁc channel; and

means, responsive to the common traffic channel, for communicating among
terminals of the group of terminals over the designated common traffic channel.

42. A system according to Claim 41, wherein said means for receiving a
group call origination message, said means for transmitting a group call traffic

channel designation message and said means for communicating among terminals

comprise a plurality of distributed transceiver units.
l 43, A system according to Claim 42, wherein said plurality of transceiver

ur}its comprises a plurality of radio heads.

i 44. A system according to Claim 42, wherein said means for receiving a
gr%)up call origination message, said means for transmitting a group call traffic
channel designation message and said means for communicating among terminals
further comprises:

a cellular radio exchange connected to each of said plurality of distributed
traLnsceiver units; and

a mobility server connected to said cellular radio exchange.

45. A system according to Claim 41, wherein said means for
communicating comprises means for conducting half-duplex communications among

the terminals over the designated common traffic channel.
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" 46. A system according to Claim 41, wherein the common traffic channel

comprises a series of slots on a carrier frequency band.

i
H

l 47. A system according to Claim 41, wherein said means for

communicating comprises means for communicating between one of the terminals

and a first transceiver unit during a group call and then communicating between the

one terminal and a second transceiver unit, without an intervening handoff.

48. A system according to Claim 41, wherein said means for
clommunicating among terminals comprises means for communicating among
términals of the group responsive to receipt of the group call origination message

without a preceding paging of a terminal in the group of terminals.

{

group call traffic channel designation message comprises means for transmitting a

group call traffic channel designation message over a control channel.

50. A system according to Claim 49, wherein said means for

c E‘ mmunicating comprises: |

means for receiving data transmitted from one of the group of terminals over
the designated common traffic channel at a transceiver unit of a plurality of
distributed transceiver units; and

means, responsive to said means for receiving data, for transmitting the

received data from the plurality of transceiver units over the common traffic channel.

|

i 51. A system according to Claim 50, further comprising means for
tr&nsmitting a group call confirm message identifying the originating terminal over
the designated common traffic channel before the data transmitted from the

originating terminal is transmitted over the common traffic channel.

52. A system according to Claim 50:

27

49. A system according to Claim 41, wherein said means for transmitting a



wherein said means for receiving data from the one terminal comprises means

!
%
|
i

for receiving a release message transmitted from the one terminal of the group of
.t%rminals over the common traffic channel; and

! wherein said means for transmitting the received data comprises means,
responsive to said means for receiving a release message, for transmitting a release

message from the plurality of transceiver units over the common traffic channel.

53. A system according to Claim 52, wherein said means for transmitting a
release message comprises means for transmitting a release message indicating a
predetermined time interval for which terminals of the group should monitor the

control channel for a new group call traffic channel designation message.

54. A system according to Claim 49, wherein slots assigned to the control

channel make up a hyperframe comprising a plurality of superframes, and wherein
said means for transmitting a group call traffic channel designation message
comprises means for transmitting group call traffic designation messages in
periodically occurring slots of the control channel that make up a plurality of

subframes within a superframe.

_ 55. A system according to Claim 54, wherein said means for transmitting a

grﬁf)up call traffic channel designation message comprises means for transmitting a

group call traffic channel designation message over a group call paging subchannel of

thg control channel.
|

|

| 56. A system according to Claim 41,wherein said means for transmitting a
group call traffic channel designation message comprises means for transmitting a
group call traffic channel designation message in a single slot assigned to a control
channel.

57. A system according to Claim 56, wherein the group call traffic channel
designation message is addressed based on a Temporary Mobile System Identification

(TMSI) assigned to a terminal.

58. A system according to Claim 57, further comprising means for

communicating TMSI fields to terminals such that the assigned TMSI values
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|
r¢15resented by the communicated TMSI fields are constrained to be less than or equal

tcf a maximum value represented by a least significant portion of a TMSI field;
wherein the group call traffic channel designation message includes:
a caller field including the least significant portion of TMSI field
! communicated to the originating terminal combined with a control bit
‘, indicating whether the call origination message is requesting a group call;
’ a callee field representing a TMSI value assigned to a terminal of the
‘ group of terminals; and
‘ wherein said group call traffic channel designation message includes a callee
ﬁ%ld including the TMSI value assigned to the terminal of the group of terminals
bmed with the control bit from the group call traffic channel designation message.

i
1

plurality of distributed transceiver units, each of which are operative to communicate

59. A terminal for use in wireless communications system including a

wi‘kh terminals over a plurality of communications channels, the terminal comprising:

i means for receiving a group call traffic channel designation message
ad(i]lressed to the terminal, the received group call traffic channel designation message
des%ignating a common traffic channel; and

means, responsive to said means for receiving, for communicating with a

plurality of other terminals over the designated common traffic channel.

60. A terminal according to Claim 59, wherein the common traffic channel

|
L. . .
comprises a series of slots on a carrier frequency band.

|

communicating comprises means for communicating with a plurality of other

61. A terminal according to Claim 59, wherein said means for

terminals over the common traffic channel responsive to the received group call

traffic channel designation message without receiving a page.

‘ A terminal according to Claim 59,further comprising means for

tran#rmttmg a group call origination message responsive to a user input.
1
|

63. A terminal according to Claim 62, wherein further comprising a push-

ra]lk (PTT) device operative to receive the user input.
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" 64. A terminal according to Claim 59, wherein said means for receiving a
.glh'oup call traffic channel designation message comprises means for receiving a group
c?.l] traffic channel designation message over a control channel.

'\ 65. A terminal according to Claim 64, further comprising:

‘ means for receiving a release message over the common traffic channel; and

| means, responsive to said means for receiving a release message, for

responsively monitoring the control channel for a new group call traffic channel

I

designation message.

the control channel comprises means for monitoring the control channel at a first rate

66. A terminal according to Claim 65, wherein said means for monitoring

for no greater than a predetermined interval following receipt of a release message

over the common traffic channel, and for then monitoring the control channel at a

|

second rate less than the first rate if the predetermined interval ends without receipt of

a r{ew group call traffic channel designation message.
|
‘ 67. A terminal according to Claim 66 wherein said means for receiving a

1
{ - .. . . .
release message comprises means for receiving a release message indicating the

praidetermined time interval.
, 68. A terminal according to Claim 64, wherein slots assigned to the control

ch%nnel make up a hyperframe comprising a plurality of superframes, and further

comprising means for monitoring slots of the control channel that make up a plurality

of %ubframes within each superframe.
i

l

E 69. A terminal according to Claim 68, wherein said means for monitoring 1

comprises means for monitoring a paging subchannel of the control channel.

70. A terminal according to Claim 66, wherein a control channel
comprises a series of slots on a carrier frequency band, and wherein said means for

recejving a group call traffic channel designation message comprises means for
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r'%:cexvmg a group call traffic channel designation message in a single slot assigned to

tﬁe control channel.

) ) 71. A terminal according to Claim 70, wherein said means for receiving a

gfroup call traffic channel designation message comprises means for receiving a traffic
cii'lannel designation addressed to the terminal based on a Temporary Mobile System

Ic’ientiﬁcation (TMSI) assigned to the terminal.

72. A terminal according to Claim 71, wherein the wireless
communications system commumcates TMSI fields to terminals served by the
wireless communications system to thereby assign TMSI values to the terminals, such
thtat the assigned TMSI values represented by the communicated TMSI fields are
C(Jlﬁnstrajned to be less than or equal to a maximum value represented by a least
significant portion of a TMSI field, wherein the group call traffic channel designation
m\‘;ssage includes a caller field including the least significant portion of TMSI field
co!lmmunicated to the originating terminal combined with a control bit indicating
W}Lether the call origination message is requesting a group call and a callee field
re;%»resenting a TMSI value assigned to a terminal of the group of terminals, and
w}l;erein said group call traffic channel designation message includes a callee field
inc;luding the TMSI value assigned to the terminal of the group of terminals combined

wi#h the control bit from the group call traffic channel designation message.

| 73. A terminal according to Claim 59, wherein said means for
communicating comprises means for receiving a group call confirm message

ide‘ tifying an originating terminal over the designated common traffic channel.

! 74. A terminal according to Claim 73, wherein said means for
conlunumcaUng further comprises means for transmitting data over the common

fic channel if the received group call confirm message identifies the terminal.

|
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% 'APPARATUS AND METHODS FOR CONDUCTING GROUP CALLS IN
-’ ’ WIRELESS COMMUNICATIONS SYSTEMS
Y
1
i
|

Abstract of the Disclosure

A group call is conducted in a wireless communications system including a
plurality of distributed transceiver units, e.g., radio heads of a private wireless system,
each of which are operative to communicate with terminals over a plurality of
communications channels. A group call origination message is transmitted from an
ol'iginating terminal, preferably in response to a user input at the originating terminal,
more preferably in response to actuation of a push-to-talk (PTT) device at the
otiginating terminal. The transmitted group call origination message is received at a
tr:}msceiver unit and, in response, a group call traffic channel designation messages
addressed to a group of terminals is transmitted from the transceiver units, the
tre'iznsmitted group call traffic channel designation message designating a common
trzifﬁc channel. Communications then occur among terminals of the group of

terminals, preferably in half-duplex mode, over the designated common traffic

channel.
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D{‘JCLARATION AND POWER OF ATTORNEY FOR PATENT APPLICATION
| Attorney Docket No. 8194-267

As a below named inventor, I hereby declare that:

My r{esidence, post office address and citizenship are as stated below next to my name.

1
I believe I am the original, first and sole inventor (if only one name is listed below) or an
origid\al, first and joint inventor (if plural names are listed below) of the subject matter which
is claimed and for which a patent is sought on the invention entitled APPARATUS AND

MET#IODS FOR CONDUCTING GROUP CALLS IN WIRELESS COMMUNICATIONS
SYS"ITiEMS,

the sp‘eciﬁcation of which

[X] is httached hereto

| or
] wai’s filedon_____as United States Application No. or PCT International Application
Numb#r and was amended on (if applicable).

I hereb:y state that I have reviewed and understand the contents of the above-identified
specification, including the claims, as amended by any amendment referred to above.

I ackngwledge the duty to disclose information which is material to patentability as defined in
Title 37 Code of Federal Regulations, §1.56.

I hereby claim foreign priority benefits under Title 35, United States Code, § 119(a)-(d) or
§ 365(b) of any foreign application(s) for patent or inventor's certificate, or § 365(a) of any
PCT International application which designated at least one country other than the United
States of America, listed below and have also identified below any foreign application for
patent dr inventor’s certificate, or of any PCT International application having a filing date
before that of the application on which priority is claimed.

|

|

| None

[J Yes [] No

| Number Country MM/DD/YYYY Filed Priority Claimed

!
|
!
|
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1 he:r¢by claim the benefit under Title 35, United States Code, § 119(e) of any United States
provisional application(s) listed below.

!
1 None
!
Application Number(s) Filing Date (MM/DD/YYYY)
i
\ Application Number(s) Filing Date MM/DD/YYYY)

I herei)y claim the benefit under Title 35, United States Code, § 120 of any United States
apphcatlon(s) or § 365(c) of any PCT international application designating the United States
of America, listed below and, insofar as the subject matter of each of the claims of this
application is not disclosed in the prior United States or PCT International application(s) in
the manner provided by the first paragraph of Title 35, United States Code, § 112, 1
acknowledge the duty to disclose information which is material to patentability as defined in
Title BV, Code of Federal Regulations, § 1.56 which became available between the filing date
of the !‘)rior application and the national or PCT international filing date of this application
(37 C.I??.R. § 1.63(d)).

1
|

|
i None
Af)pln. Serial No. Filing Date Status
l Patented/Pending/Abandoned
|
!
!
Appln. Serial No. Filing Date Status
i Patented/Pending/Abandoned
[
Appln. Serial No. Filing Date Status

Patented/Pending/Abandoned

S N

1

'%
|
|
|
|
|
|
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I hereby declare that all statements made herein of my own knowledge are true and that all
statemen‘ts made on information and belief are believed to be true; and further that these
statements were made with the knowledge that willful false statements and the like so made
are pumshable by fine or imprisonment, or both, under Section 1001 of Title 18 of the United
States Code and that such willful false statements may jeopardize the validity of the
apphcanqn or any patent issued thereon.
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POWER OF ATTORNEY: As anamed inventor, I hereby appoint the following registered

attomey(s) to prosecute this application and transact all business in the Patent and Trademark
Ofﬁée connected therewith.

!l Customer Number 20792 !
l_
Send!correspondence to: Robert M. Meeks
| Myers Bigel Sibley & Sajovec
j Post Office Box 37428
{ Raleigh, NC 27627
l
Direct telephone calls to: Robert M. Meeks
% (919) 854-1400
Facsimile: (919) 854-1401
Full nhme of sole inventor: Timothy E. Dailey
Inventor s
Slgnature y {3& /{ Date: 5 / 5: / 71
Resxdence J Forest, Virginia
Citizei#ship: United States of America
|
Post O;ifﬁce Address: 2041 Bethel Church Rd.

Forest, Virginia 24551
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Industria y Comercio
SUPERINTENDENCIA

2do. EXAMEN DE FORMA PATENTE DE INVENCION
85

—r

—~

Folio

Radicacién no 00-32671

Concepto Técnico no . 394
Clasificacion Internacional de Patentes : 6 H04M3/52

' Practicado el examen de acuerdo a lo establecido en el Art. 38 de la Decision 486 se determind
que esta solicitud de Patente de Invencién:

|
Contiene un resumen de Ia invencion (Art.26-¢).

$I[v]1 NO[]
;":‘.I [Y] NOI] Contiene el titulo 0 nombre de la invencion (Art.27-d).

: 5| [Y] NO[] Contiene la descripcion de la invencion (Art.26-b).

E ;SI [¥Y] NOI[] NO ES APLICABLE [ ] Contiene los dibujos necesarios para comprender la invencion
;’ (Art.26-d)
! S Contiene una o mas reivindicaciones. (Art.26-c).

I[¥] NO[ ]

SIT 1 NO[ ] NO ES APLICABLE [¥ ] Han sido desarrollados los productos y/o procedimientos a partir
de recursos genéticos o de sus productos derivados de los que cualquiera de los Paises

Miembros es pais de origen. (Art. 26- h).

|

|

!

;’ SIfT1 NO[] NO ES APLICABLE [¥]Los productos y/o procedimientos han sido obtenidos o
, desarrollados a partir de los conocimientos tradicionales de las comunidades indigenas,
|

afroamericanas, o locales de los paises miembros, de acuerdo a lo establecido en la
Decision 391 y sus modificaciones y reglamentaciones vigentes. (Art.26-i).

La invencion se refiere a un producto relativo a un material biologico. (Art.26-J).

SIf] NO[¥)

j SI[Y] NO[ ] La prioridad coincide con la materia reivindicada.
| .

I SI[¥] NO[] CUMPLE LOS REQUISITOS TECNICOS

OBSERVACIONES Y OTROS: SI[¥] NO [ ] ver hoja(s) anexa(s)

EXAMINADOR TECNICO
202044

Bogota D. C. Febrero 13 de 2003.

Carrera 13 No. 27-00 Piso 5y 10
Conmutador: 334 12 21-2-34
Fax: 281 31 25 e-mail: info@sic.gov.co
Santa Fe de Bogota D.C. - Colombia
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Industria y Comercio
SUPERINTENDENCIA

Folio %
Concepto técnico no. 394
OBSERVACIONES

« Envia el documento mediante el cual reivindica la prioridad. Folios 135-184.
- Anexa la traduccién del documento de prioridad. Folios 113-134.
- Anexa el extracto de publicacién. Folio 66.
- Anexa los dibujos alucivos a la invencién. Folios 68-76.
- Anexa un nuevo capitulo reivindicatorio. Folios 77-90.
- Envia un nuevo capitulo descriptivo. Folios 91-111.

- Anexa artes finales , tarjeta de archivo tematico y de propietarios. Folios 65 y 67.

EXAMINADOR TECNICO
202044

Bogota, Febrero 13 de 2003.

Carrera 13 No. 27-00 Piso 5y 10
Conmutador: 334 12 21-2-3-4
Fax: 281 31 25 e-mail: info@sic.gov.co
Santa Fe de Bogota D.C. - Colombia
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SUPERINTENDENCIA
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"‘ / 2003 -02- 14
Folio 18

g /

|

2020
?ogota DC
‘*.
1
s
Doctor(a)
GERMAN CASTILLO GRAU
Apoderado(a)
!

}

| ,,
REFERENCIA:  Radicacion No.

00-32671
Tramite 002
! Evento 001
]i Actuacion 416
| Oficio No. 370
\ Folios 001

|

Temendo en cuenta que la solicitud de pnwleguo de patente que se tramita bajo el
expedlente indicado en la referencia, retne los requisitos de forma establecidos en los
' articulos 26 y 27 de la Decision 486 de la Comisién de la Comunidad Andina, y en las
demas disposiciones vigentes sobre la materia, se envia el extracto de fa solicitud a fa

Oficina de Comunicaciones para efecto de su pubhcacnén en la Gaceta de Propiedad
Ind‘ustnal conforme lo establece el articulo 40 de la misma Decision.

Cumplase

Dactio en Bogota DC, a los ﬁ 4 }EB Zggé‘

i

Carrera 13 No. 2700 Fiso 5y 10
Conmutador: 334 12 21-2-3-4
Fax: 281 31 25 e-mail: info@sic.gov.co
Santa Fe de Bogota D.C. - Colombia
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Industria y Comercio
SUPERINTENDENCIA
i

DIVISION DE NUEVAS CREACIONES

RADICACION EXPEDIENTE No. 00-032671

EL EXTRACTO DE LA PRESENTE SOLICITUD DE PATENTE DE INVENCION

FUE PUBLICADO EN LA GACETA DE PROPIEDAD INDUSTRIAL No 530, DE

i

FECHA 31 DE JULIO DE 2003, EL TERMINO HABIL SENALADO POR LA LEY

i
|

EXPIRA EL 28 DE OCTUBRE DE 2003.

]

INOTA: Dentro del plazo de los seis (6) meses siguientes a partir de la fecha de publicacion
'§en la gaceta de Propiedad Industrial, debera solicitar y cancelar el examen de
patentabilidad so pena de que la solicitud caiga en abandono, de acuerdo con lo
establecido en el Articulo 44 de la Decisién
486/2000.

SE‘E PRESENTARON OPOSICIONES POR PARTE DE TERCEROS.
Sl
g

NO_ X
|
1

Bogota D.C., Febrero de 2004
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1 SUPERINTENDENCIA DE INDUSTRIA Y COMERCIO \é
‘I"RADICACION: 0-32671 EDICTO No. 2525

! LA SECRETARA GENERAL AD-HOC

‘. HACE SABER:

|

Que esta Superintendencia profirid Resolucién No. 2442 de 12-FEB-2004. Que el contenido de la parte resolutiva es como sigue: El
Superintendente de Industria y Comercio.
|

| RESUELVE
{
!

i

1

ARTICULO PRIMERO: Declarar abandonada la solicitud de privilegio de patente de
invencién contenida en el expediente de la referencia.

ARTICULO SEGUNDO: Notificar personalmente el contenido de la presente resolucién

al doctor German Castillo Grau, o a quien haga sus veces, en su calidad de apoderado
de Ericsson Inc., entregandole copia de la misma, advirtiéndole que contra ella procede
el recurso de reposicién interpuesto ante el Superintendente de Industria y Comercio, al

!
i
i
i
] momento de la notificacidn o dentro de los 5 dias habiles siguientes a ella.

NOTIFIQUESE Y CUMPLASE
Dada en Bogota, D.C.,alos {2 FEB. 2008

}

{

:‘ EL SUPERINTENDENTE DE INDUSTRIA Y COMERCIO,
i

]

!

Pafa notificar a los interesados, se fija el presente EDICTO en lugar visible al gblico en la SUPERINTENDENCIA DE INDUSTRIA Y
CC}MERCIO, por el #rmino de (10) diez dias hakiles contados a partir de las 8:30 a.m. de hoy.
Secretaria General Ad-Hoc 04-MAR-2004

Este edicto se desfija hoy17-MAR-2004 a las cinco (5:00 p.m.)
Secretaria General Ad-Hoc
EDICTO No. 2525
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