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ABSTRACT

A method and apparatus for negotiating service configuration in a digital
communication system is disclosed. In an exemplary embodiment the
service negotiation system is implemented in a wireless spread spectrum
communication system. The service configuration comprises data rates,
frame formats and types of services. Types of service may include speech
encoding, facsimile or digital data services. Further described herein is a
digital transmitter and receiver using the service negotiation system to

provide service configuration mutually acceptable at both ends of a
communication link.
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METHOD OF PROVIDING SERVICE AND RATE
NEGOTIATION IN A MOBILE COMMUNICATION SYSTEM

This application is a divisional of copending
Canadian Patent Application Serial No. 2,166,796 filed
June 14, 1995.

BACKGROUND OF THE INVENTION
I. Field of the Invention

The present invention relates to communication

- systems. More particularly, the present invention relates

to a novel and improved method for providing rate and

service negotiation in a wireless communication system.
II. Description of the Related Art

The use of code division multiple access (CDMA)
modulation technigues is one of several techniques for
facilitating communications in which a large number of
system users are present. Other multiple access
communication system techniques, such as time division

multiple access (TDMA), frequency division multiple access
(FDMA) and AM modulation schemes such as amplitude companded

single sideband (ACSSB) are Kknown 1in the art. However the

spread spectrum modulation technique of CDMA has significant

advantages over these modulation techniques for multiple
access communications systems. The use of CDMA techniques
in a multiple access communication system 1is disclosed in
U.S. Patent No. 4,901,307, 1issued February 13, 1990,
entitled "SPREAD SPECTRUM MULTIPLE ACCESS COMMUNICATION
SYSTEM USING SATELLITE OR TERRESTRIAL REPEATERS", assigned

to the assignee of the present invention.

A method for transmission of speech in digital

communication systems that offers particular advantages 1in
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e

increasing capacity while maintaining high quality of

P

perceived speech is by the use of variable rate speech

encoding. The method and apparatus of a particularly useful

variable rate speech encoder is described in detail 1n

U.S. Patent No. 5,414,796, assigned to the assignee of the

present invention.

A variable rate speech encoder provides speech

data at full rate when the talker 1s actively speakiling, thus

using the full capacity of the transmission frames. When a
variable rate speech coder 1s providing speech data at a

less than maximum rate, there 1s excess capaclity 1n the

transmission frames. A method for transmitting additional

data 1in transmission frames of a fixed predetermined size,

whereln the source of the data for the data frames 1is

providing the data at a variable rate 1s described in detail

in U.S. Patent No. 5,504,773. In the above mentioned patent

application a method and apparatus 1s disclosed for

F
p—

combining data of differing types from different sources 1in

a data frame for transmission.

As digital communication systems become more

i

prevalent, applications of the systems are growing. As the

applications available grow, there 1s an 1ncreasing

P

probability of differing capabilities between devices on

each end of a communication link. Such differing

capabilities can be 1n the form of encoding or decoding

frame structure formats, or 1n service types provided or in

data rates supported. As the probability of differing

capabilities grows there 1s an 1increasing need for service

negotiation between devices attempting to communicate in a

wilireless communication system.



10

19

CA 02563196 2006-10-31

74769-40D

2a

SUMMARY OF THE INVENTION

The present invention 1s a novel and improved

method for performing rate and service negotiation 1in a

digital communication system. In the exemplary environment

of a wireless communication system, service negotiation is
described between a mobile station and a base station. In
the exemplary embodiment, the mobile station and base

station communicate data in frames. The data communicated

may be primary or speech data, secondary or digital data, or

signaling data.

It 1is an object of the present invention to
provide a method and apparatus for service negotiation in a
wireless communication system. One possible case when

service negotiation might be used includes determining

initial type of service when a traffic channel connection is

first originated. Another case when service negotiation

might be used is in modifying the
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existing service type while maintaining the traffic channel connection. A
third case when service negotiation may be used is dropping the existing
service and adding a new service while maintaining the traffic channel
connection (e.g., changing from transmitting speech to transmiting modem
or facsimile data). A fourth case when service negotiation might be used is
in adding a new service while maintaining the traffic channel connection.
For example if one is transmitling speech data and then wishes to transmit
modem data in parallel. A fifth case where service negotiation may be used
1s 1n modifying existing service due to changes in the link such as range
between the mobile station and base station (e.g. decreasing transmission
rates as range increases and increasing transmission rates as range decreases)
or during handoff between base stations where different speech coders or
different rate sets may be used.

It is advantage of the present invention to provide a method and
apparatus for performing the service negotiation process with minimum
data transfer over common channels, i.e. paging channels or access

channels, and if the service configuration is not accomplished over the
common channels to continue service negotiation over traffic channels of
additional capacity.

In an alternative embodiment, no information about the traffic
channel connection would be specified in the origination message with all
negotiation taking place over the traffic channel. All that is specified on the
access channel is the desire to make the traffic channel connection and
service negotiation would be deferred to the traffic channel
communications. This type of service negotiation is particularly useful in
mobile to satellite communications, but is applicable to all communication
systems.

It is further an advantage of the present invention to provide a
method and apparatus for changing the service configuration between
commﬁnicat’mg devices without dropping the traffic channel connection
currently in place. Such cases where changing the service configuration
without dropping the traffic channel connection is desirable include
providing an additional service or completion of a service in a multiple
service traffic channel connection and a change in rate compatibility or
desirability due to a change in communication environment or logistics.

In the present invention, in a wireless communication system in which a
first communication device originates a communication service with a
second communication device, a method for negotiating service
configuration is disclosed, comprising the steps of generating a request
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message indicative of a service configuration at the first communication
device, transmitting the request message, receiving the transmitted message
at the second communication device, determining if the service
configuration request is acceptable to the second communication device in
accordance with the current capabilities of the second communication

device, generating a response message in accordance with the

determination, and transmitting the response message.

Also, in the present invention an apparatus for transmitting
information is disclosed comprising a service negotiator for providing a
message indicative of a requested service configuration, and a transmitter
for transmitting the service request message. Further disclosed in the
present invention is a system for receiving information comprising a
receiver for receiving a transmitted message indicative of a requested
service configuration, and a service negotiator for determining 1in
accordance with a predetermined set of parameters a response message to

the request message.

In addition disclosed in the present invention is a method for
changing service configuration of a traffic channel connection without
terminating the traffic channel connection. In an exemplary embodiment
of wireless communication system in which a first communication device
1s communicating with a second communication device and wherein the
first communication device requests a change of service configuration
without terminating the current traffic channel connection, a method for
negotiating a change in service configuration, comprising the steps of
generating a request message indicative of a request to change service
configuration at the first communication device, transmitting the request
message concurrently with transmitting data in the current service
configuration, receiving the transmitted message at the second
communication message at the second communication device, determining
if the service configuration request is acceptable to the second
communication device in accordance with the current capabilities of the
second communication device, generating a response message in accordance
with the determination, and transmitting the response message.

Though the present invention is illustrated in the exemplary
embodiment in a wireless communication system, it is equally applicable to
any communication system where communication resources may be
negotiated. It is envisioned that present invention is equally applicable to
wireline communication systems where physical layer capabilities may be
negotiated, and in fixed satellite communication systems. In addition the
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present 1nventlion appliles equally to cases of one way

communication from the base station to the mobile station

only or from the mobile station to the base station only.

The 1nvention may be summarlized as an apparatus

for negotiating service con:

‘1lgurations within a mobile

station, comprising a service negotiator configured to use a

plurality of states to negotiliate for a service configuration

pbetween the mobile station and a base station, wherein the

P

plurality of states includes:

a Normal Service Subfunction

for receiving a proposed service configuration request

message from a mobile station user or the base station; a

Waiting for Service Response Message Subfunction for

recelving a service response message from the base station;

a Waiting for Service Request Message Subfunction for

recelving a service request message from the base station; a

Waiting for Service Action Time Sub:

‘unction for receiving an

action time associated with a new service configuration, the

action time being a time in which the mobile station and the

base station simultaneously change over to the new service

configuration; and a Waiting

for Service Connect Message

Subfunction for receiving a service connect message; wherein

F

one of the plurality of states is active at any given time.

According to another aspect the invention provides

an apparatus for negotiating service configurations within a

pase station, comprising a service negotiator configured to

use a plurality of states to negotiate for a service

configuration between the base station and a mobile station,

the plurality of states including: a Normal Service

Subfunction for receiving a proposed service configuration

request message from the mobilile station; a Waiting for

Service Response Message Subfunction for receiving a service

response message trom the mobile station; a Waiting for

“unction

Service Request Message Sub:

for receiving a service
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request message from the mobile station; a Walting for

Service Action Time Subfunction for receiving an action time

associated with a new service configuration, the action time
being a time in which the moblle station and the base
station simultaneously change over to the new service

configuration; and a Waiting for Service Connect Message

Subfunction for receiving a service connect message; wherein

one of the plurality of states 1s active at any given time.

According to another aspect the i1nvention provides

a system for allowing a mobille station to negotiate for a

service configuration with a base station, the system

P

comprising a plurality of states, i1ncluding: a Normal

Service Subfunction for receiving a proposed service

configuration originating from a moblle station user and for
transmitting the proposed service configuration in a service

request message to the base station; a Walting for Service

Request Message Subfunction for receiving a service request

P

message from the base station 1f a proposed service

configuration originates from the base station; a Walting

for Service Response Message Subfunction for receiving a

P

service response message from the base station 1f a proposed

service configuration origlnates from the mobile station; a

Waiting for Service Connect Message Subfunction for

transmitting a service connect message 1f the proposed

gp—

service configuratlion 1s acceptable; and a Waiting for

Service Actlion Time Subfunction for receiving an action time

assoclated with the proposed service configuration if the
proposed service configuration 1s acceptable, the action

time being a time 1n which the mobile station and the base
station simultaneously change over to the proposed service

F

configuration 1f the proposed service configuration is

acceptable.
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According to another aspect the invention provides

a system for allowing a base station to negotlate for a

service configuration with a mobille station, the system

.

comprising a plurality of states, 1ncluding: a Normal

Service Subfunction for processing a mobile station service

request message and for transmitting a base station service

request message to the mobile station; a Waiting for Service

Request Message Subfunction for receiving a mobille station

service request message;

a Waiting for Service Response

Message Subfunction for receiving a mobilile station service

response message; a Waiting for Service Connect Message

Subfunction for receiving a service connect message 1f a

proposed service configuration received from the mobile

—

station 1s acceptable; and a Waiting for Service Action Time

Subfunction for receiving an action time 1f the proposed

service configuration 1s

time 1n which the mobile

acceptable, the action time being a

station and the base station

simultaneously change over to the proposed service

F

configuration i1f the proposed service configuration 1is

acceptable.

According to another aspect the invention provides

a moblle station for wireless communication, comprising; a

service negotliator configured to use a plurality of states

to negotiate for a service configuration between the mobile

station and a base station, wherein the plurality of states

1ncludes: a Normal Service Subfunction for receiving a

proposed service configuration request message; a Waiting

for Service Response Message Subfunction for receiving a

Service response message

from the base station; a Waiting

for Service Request Message Subfunction for receiving a

service request message from the base station; a Waiting for

Service Action Time Subfunction for receiving an action time

assoclated with a new service configuration, the action time
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being a time in which the moblle station and the base

station simultaneously change over to the new service

configuration; and a Waiting for Service Connect Message

Subfunction for recelving a service connect message, whereiln

o

one of the plurality of states 1s actilive at any given time.

BRIEF DESCRIPTION OF THE DRAWINGS

P

The features, objects, and advantages of the

present invention will become more apparent from the

detailed description set forth below when taken in

conjunction with the drawings 1n which like reference

characters 1dentify correspondingly throughout and wherein:

g~

Figure 1 1s an 1llustration of a wireless

communication system;

Figure 2 1s a block diagram of the wireless

communication system of the present invention;

ﬁ

Flgures 3a-3g 1s an 1llustration of

set mixed data frames; and

an exemplary

Filgure 4 1s a state diagram illustrating the

method of service configuration negotiation while a call 1is

in progress for the mobile station.

Figure 5 1s a state diagram illustrating the

method of service configuration negotiation while a call is

1n progress for the base station.

DETAILED DESCRIPTION OF THE PREFERRED

EMBODIMENTS

1S presented in a moblle wireless environment.

In the exemplary embodiment, the present invention

It 1s

envisioned that the present invention is equally applicable

to wireless stationary environments such as wireless local
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loop applications. Referring to Figure 1, information may
be provided to and from a public swilitching telephone network
(PSTN) to system controller and switch 2, or may be provided

to and from controller and switch 2 by another base station

J—
p—

fic channel connection 1s a mobile station to

1f the tra:

mobile station communication. System controller and

switch 2, in turn, provides data to and receives data from

base station 4. Base station 4 transmits data to and
receives data from mobile station 6. In the exemplary
embodiment the signals transmitted between base station 4

and mobile station 6 are spread spectrum communication

signals, the generation of the waveforms of which are

described in detail in the abovementioned U.S. Patent

No. 4,901,307.

In the exemplary embodiment, there are three

separate channels over which information i1s communicated

between base station 4 and mobile
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station 6. The traffic channel is for one or two way communication of
information between mobile station € and base station 4 and is uniquely
allocated for communications to and from mobile station 6. Information
traffic, in the exemplary embodiment, includes primary traffic, secondary
traffic and signaling traffic. Primary and s'econdary traffic communicate
digital information data such as speech, modem or facsimile data, and
signaling data communicates information to initiate and maintain a link in

the communication system such as power control or service negotiation
information.

The remaining channels are the paging channel and the access
channel, these channels are common to all mobile stations communicating
with a base station or set of base stations. Because of the commonalty of the
these channels, capacity is a significant issue and messages transmitted over
them must be restricted to a minimum. The paging channel is for one way
communication of messages between base station 4 and the mobile station 6.
The access channel is for one way communication of messages between
mobile station 6 and the base station 4.

When using the traffic channel, mobile station 4 and base station 6
communicate through the exchange of forward and reverse traffic channel
frames. Forward traffic channel frames refer to those frames of information
transmitted from base station 4 to mobile station 6. Conversely, reverse
traffic channel frames refer to those frames of information ransmitted from
mobile station 6 to base station 4. Mobile station 6 and base station 4 use a
common set of attributes for building and interpreting traffic channel

frames. This set of attributes, referred to as a service configuration, consists
of the following: |

.1. JI'vywagltl altll :‘ =1 A= IVALRYR) L.

ex_Options: These control the way in
which the information bits of the Forward and Reverse Traffic
Channel frames, respectivély, are divided into various types of
traffic, such as signaling traffic, primary traffic and secondary traffic.
Associated with each multiplex option is a rate set which specifies
the frame structures and transmission rates supported by the
multiplex option. The multiplex option used for the Forward Traffic
Channel can be the same as that used for the Reverse Traffic
Channel, or it can be different. |

2. Forward and Reverse Traffic Channel Transmission Rates: These
are the transmission rates actually used for the Forward and Reverse



10

15

20

25

35

CA 02563196 2006-10-31

74°769-40D

7

Tratfic Channels respectively. The transmission rates for the
Forward Traffic Channel can include all of the transmission rates
supported by the rate set associated with the Forward Traffic Channel
multiplex option, or a subset of the supported rates. Similarly, the
transmission rates used for the Reverse Traffic Channel can include
all rates supported by the rate set associated with the Reverse Traffic
Channel multiplex option, or a subset of the supported rates. The
transmission rates used for the Forward Traffic Channel can be the

same as those used for the Reverse Traffic Channel, or they can be
different.

Service Option Connections: These are the services in use on the

Traffic Channel. It is possible that there is no service option
connection, in which case the mobile station and base station use the
Forward and Reverse Traffic Channels to send only signaling traffic;
or there can be one or multiple service option connections.

Associated with each service option connection are a service option,
a Forward Traffic Channel traffic type, a Reverse Traffic Channel
traffic type and a service option connection reference. The associated
service option formally defines the way in which traffic bits are
processed by the mobile station and base station. For example a
service option may specify the speech encoding or decoding format
to be used or the data service protocol to be employed. The
associated Forward and Reverse Traffic Channel traffic types specity

~the types of traffic used to support the service option. A service

option can require the use of a particular type of tratfic, such as
primary or secondary, or it can accept more than one traffic type.
Likewise, a service option can be one-way, in which case it can be
supported on the Forward Traffic Channel only, the Reverse Traffic
Channel only, or on either the Forward or Reverse Traffic Channel;
or the service option can be two-way, in which case it can be
supported on the Forward and Reverse Traffic Channels
simultaneously. The associated service option connection reference
provides a means for uniquely identifying the service option
connection. The reference serves to resolve ambiguity when there
are multiple service option connections in use.

Mobile station 6 can propose an initial service configuration at traffic
channel connection origination, and can propose new service
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configurations during Traffic Channel operation. A proposed service
configuration can differ greatly from its predecessor or can be very similar.
For example, mobile station 6 can propose a service configuration in which
all of the service option connections are different from those of the existing
configuration; or mobile station 6 can propose a service configuration in
which the existing service option connections are maintained with only
minor changes, such as a different set of transmission rates or a different
mapping of service option connections to Forward and Reverse Traffic
Channel traffic types.

If mobile station 6 proposes a service configuration that is acceptable
to base station 4, they both begin using the new service configuration. If
mobile stabion 6 proposes a service configuration that is not acceptable to
base station 4, base station 4 can reject the proposed service configuration or
propose an alternative service configuration. If base station 4 proposes an
alternative service configuration, mobile station 6 can accept or reject the
service configuration proposed by base station 4, or propose yet another
service configuration. This process, called service negotiation, ends when
mobile station 6 and base station 4 find a mutually acceptable service
configuration, or when either mobile station 6 or base station 4 rejects a
service configuration proposed by the other.

It is also possible for base station 4 to propose an initial service
configuration when paging mobile station 6 or propose new service
configurations during Traffic Channel operation. The service negotiation
proceeds as described above, but with the roles reversed.

The following messages are used to support service configuration and
negotiation:

1. W_Mﬁﬁﬁgg Mobile station 6 can use this message to |

propose a service configuration, or to accept or reject a service
configuration proposed in a Service Response Message. Base station
4 can use this message to propose a service configuration, or to reject
a service configuration proposed 1n a Service Response Message.

2. Service Response Message: Mobile station 6 can use this message to

accept or reject a service configuration proposed in a Service Request
Message, or to propose an alternative service configuration. Base
station 4 can use this message to reject a service configuration

proposed in a Service Request Message, or to propose an alternative
service configuration.
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Service Connect Message: Base station 4 can use this message to

accept a service configuration proposed in a Service Request Message
or Service Response Message, and instruct mobile station 6 to begin
using the service configuration

ervice Conne ympletion Message: Mobile station 6 can use this

message to acknowledge the transition to a new service
configuration.

ervice Option Control Message: Mobile station 6 and base station 4
can use this message to invoke service option specific functons.

Origination Message: Mobile station 6 can use this message to

propose an initial service configuration.

annel Assignment Message: Base station 4 can use this message to

accept or reject the initial service configuration proposed by mobile
station 6 in an Origination Message or a Page Response Message.

Page Message: Base station 4 can use this message to propose an
initial service configuration.

Page Response Message: Mobile station 6 can use this message to

accept or reject the initial service configuration proposed by base

station 4 in a Page Message, or to propose an alternative initial
service configuration.

Status Request Message Base station 4 and mobile station 6 can use

this message to request service capability information from the
mobile station.

Status Response Message: Mobile station 6 and base station 4 can use

this message to return the service capability information requested
by base station 4 in a Status Request Message.

During origination of a mobile station terminated traffic channel

connection, base station 4 sends out a page message over the paging
channel, which identifies mobile station 6 and requests a service
configuration. Mobile station 6 then provides a page response message over
the access channel which acknowledges the page, and either accepts the
requested service configuration or suggests another service configuration.

Base station 4 receives the page response message and then responds with a
channel assignment message.
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If mobile station 6 has accepted the service configuration requested 1n
the page message or if the alternative service configuration requested by
mobile station 6 in the page response message is acceptable to base station 4,
base station 4 transmits a channel assignment message accepting or

acknowledging the agreed upon service configuration and providing traffic
channel information directing mobile station 6 to a traffic channel over
which communications may be conducted using the accepted service
configuration. If the alternative service configuration requested by mobile
station 6 in the page response message is not acceptable to base station 4,
then base station 4 transmits a signal containing a channel assignment
message rejecting the requested alternative service configuration and
providing traffic channel information directing mobile station 6 to a traffic
channel over which communications may be conducted using a default
service configuration which is a universal default service configuration
acceptable to all mobile stations and base stations for communicating
signaling data. The service negotiation proceeds over the traffic channel
using the universal default service configuration. There also may exist
more than one universal default service configuration in which case the
base station selects one from a set of universal default service configurations
appropriate to the conditions and specifies the selection in the channel
assignment message. The service negotiation proceeds over the traffic
channel using the universal default service configuration.

In the exemplary embodiment, during service negotiation over the
traffic channel messages are transmitted containing four fields of service
negotiation information. The first field specifies the service option, and in
the exemplary embodiment is sixteen bits long. The second and third
specify the forward and reverse multiplex options respectively and each are
sixteen bits long. The fourth field specifies the rates. As stated earlier, each
multiplex option has an associated rate set. The rate field of the exemplary
embodiment has a single bit for each associated rate of the reverse multiplex
option and a single bit for each associated rate of the forward multiplex
option. These bits are indicative of a whether or not to accommodate each
of the rates within the associated set of rates. For example, say that
associated with a multiplex option are four rates, a highest and three lesser
rates. If the device is not able to accommodate the highest rate but is able to
accommodate the lesser rates, then it would set the bit associated with the
highest rate to indicate that the highest rate is not acceptable and set three
other bits to indicate that they are acceptable. It should be noted that the
selection of a rate subset within the set of associated rates is not limited to
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precluding the highest rates but that any rate subset may be selected during

rate negotiation. For example the device may specify that the highest rate is
acceptable, but that one of the lesser rates is not acceptable.

In a preferred embodiment each request message specifies a sequence
number to be included in the corresponding response message. This
sequence number serves to associate a response message with the correct
request message. One example in which this is useful is in the case where
the mobile station transmits a request message, but the base station 1is
occupied and cannot immediately respond. If the mobile station transmits a
second request before it receives a response from the base station to the first
request, 1t 1s important upon receiving a response message to know to
which request the response message is responsive.

At the initiation of a mobile station originated traffic channel
connection, mobile station 6 sends out a signal consisting of an origination
message specifying a service configuration request and registration
information over the access channel to base station 4. Base station 4
responds by transmitting a signal consisting of a channel assignment
message and traffic channel information. The channel assignment message
contains a response accepting or rejecting the service requested in the
origination message.

If base station 4 accepts the service configuration requested in the
origination message, then base station 4 provides a message accepting the
requested service configuration. If the service configuration requested by
the mobile station 6 in the origination response message is not acceptable to
base station 4, then base station 4 transmits a channel assignmerit message
providing traffic channel information directing mobile station 6 to a traffic
channel over which communications are conducted using the universal
default service configuration. Service negotiation continues over the tratfic
channel using the universal default service configuration until a service
configuration is agreed upon or until either base station 4 or mobile station
6 terminates the process by rejecting a service configuration proposed by the
other.

In a preferred embodiment, at any point prior to or during service
negotiation base station 4 or mobile station 6 may transmit a status request
message, requesting information about the capabilities of mobile station 6 or
base station 4 respectively. In response to the transmitted status request
message the receiving device, either base station 4 or mobile station 6,
would transmit a status response message indicating its capabilities. The
service negotiator of the requesting device would then in accordance with
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the received status response message determine a service configuration
which would be best for the application. Also, the base station may transmut
its capabilities on the paging channel so that the mobile station does not
need to request information regarding the capabilities of the base station. In
addition, the base station may store the capabilities of the mobile station in a
database, thus avoiding the need to request capability information from the
mobile station. The mobile station may inform the base station when
changes in its capabilities occurs so that the base station can update its
database.

Figure 2 illustrates the base station and mobile station apparatus of
the present invention. At the initiation of a mobile station terminated
traffic channel connection, service negotiator 20 provides a service
configuration request or may request to defer service negotiation to be
conducted over the traffic channel. In the exemplary embodiment, service
negotiator 20 provides a sixteen bit message specifying the service
configuration request. This allows the service negotiator to specify 216-1
different possible configurations reserving one configuration message to
defer service negotiations to be conducted over the traffic channel.

Multiplexer 22 combines the page message with mobile station
address information and provides the combined signal to encoder 24.
Encoder 24 encodes the combined signal and provides the encoded signal to
transmitter 26. Transmitter 26 upconverts, modulates and amplifies the
encoded signal and provides the signal to antenna 28 for transmission over
the paging channel. In the exemplary embodiment the modulation format
is a spread spectrum modulation format, which is described in detail in U.S.
Patent No. 4,901,307, Although spread spectrum modulation is
described in the aforementioned patent at a spreading rate of 1.25MHz, the
present invention is equally applicable to spreading rates of 2.5 MHz, 5.0

MHz and any other spreading rates. The present invention 1s equally

applicable to any known modulation format.

The transmitted signal is received at mobile station 30 by antenna 32.
The received signal is provided by antenna 32 through duplexer 54 to
receiver 34. Receiver 34 downconverts and demodulates the received signal

and provides the signal to decoder 36. Decoder 36 decodes the received
signal and provides the decoded signal to demultiplexer 38. Demultiplexer
38 separates the page message from the mobile station address data and
provides the page request message to service negotiator 40.

Service negotiator 40 determines in accordance with the current
mobile station capabilities a page response message which indicates whether
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to accept or reject the requested service configuration of the page message or
whether to suggest an alternative service configuration and if so which
alternative service configuration to suggest. Service negotiator 40 provides
the page response message to multiplexer 48. Multiplexer 48 combines the
page response message with additional information which may include
registration parameters and other mobile station parameters. The combined
signal is provided to encoder 50 . Encoder 50 encodes the combined data and
provides the encoded signal to transmitter 52. Transmitter 52 upconverts,
modulates and amplifies the encoded signal and provides it through
duplexer 54 to antenna 32 for transmission over the access channel.

The signal transmitted from mobile station 30 is received at base
station 10 by antenna 12. The received signal is provided by antenna 12 to
receiver 14 where the signal is downconverted, demodulated and provided
to decoder 16. Decoder 16 decodes the signal and provides the decoded
signal to demultiplexer 18. Demultiplexer 18 separates the decoded signal
into the page response message and other data transmitted by mobile station
30.

The page response message is provided to service negotiator 40. If the
page response message indicates acceptance of the service configuration
requested by the page message or if the alternative service configuration of
the page response message is acceptable to base station 10, then service
negotiator 20 provides a channel assignment message accepting or
acknowledging the agreed upon service configuration to multiplexer 48.
Furthermore service negotiator 22 provides a signal indicative of the agreed
upon service conﬁguration to encoder 24 and decoder 20 which encode and
decode future data including future messages on the traffic channel in
accordance with the agreed upon service configuration. If the requested
alternative service configuration of the page response message is not
acceptable then service negotiator 20 provides a channel assignment
message specifying the universal default service configuration: to
multiplexer 22, |

Multiplexer 22 combines the channel assignment niessage with traffic
channel information and provides the combined signal to encoder 24.

Encoder 24 encodes the combined message and provides the encoded
message to transmitter 26, which in turn upconverts, modulates and
amplifies the signal, then provides it to antenna 28 for transmission over
the paging channel.

The transmitted signal received at antenna 32 1s provided through
duplexer 54 to receiver 34 where it is downconverted, demodulated and
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provided to decoder 36. Decoder 36 decodes the signal and provides it to
demultiplexer 38. Demultiplexer 38 separates the traffic channel
information from the channel assignment message. Demultiplexer 38
provides the traffic channel information to receiver 34 and transmitter 25
5 and provides the service negotiation information to service negotiator 40. It
a service configuration is not agreed upon then service negotiator 40
provides a signal indicative of the universal default service configuration to
encoder 50 and decoder 36, and service negotiation continues over the traffic
channel until a service configuration is agreed upon or the traffic channel
10 connection 1s dropped.

In the case of traffic channel connection initiation in a mobile station
originated traffic channel connection, service negotiator 40 in mobile stahon
30 provides an origination message indicative of a service configuration
requested by mobile station 30 to multiplexer 48. Multiplexer 48 may

15 combine the origination message with other information, such as
registration information, numbering plan information and dialed digit
information and provides the combined signal to encoder 50. Encoder 30
encodes the combined signal and provides the encoded signal to transmitter
52. Transmitter 52 upconverts, modulates and amplifies the encoded signal,

20 and provides it through duplexer 54 to antenna 32 for transmission over the
access channel.

Base station 10 receives the transmitted signal at antenna 12. The
received signal is provided by antenna 12 to receiver 14 where the signal is
downconverted, demodulated and provided to decoder 16. Decoder 16

25 decodes the signal and provides the decoded signal to demultiplexer 18.
Demultiplexer 18 separates the origination information from registration
information and numbering plan information and provides the origination
message to service negotiator 20. Service negotiator 20 determines whether
the service configuration requested in the origination message is acceptable.

30 Service negotiator 20 provides a channel assignment message
accepting the requested service configuration or specifying that the
universal default service configuration is to be used. The service
configuration channel assignment message is combined in multiplexer 22
with traffic channel information and the combined signal is provided to

35 encoder 24. Encoder 24 encodes the combined signal and provides the
encoded signal to transmitter 26. Transmitter 26 upconverts, modulates and

amplifies the encoded signal and provides it to antenna 28 for transmission
over the paging channel.
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Mobilile station 30 recelves the transmitted signal
at antenna 32. The received signal 1s provided through
duplexer 54 to receiver 34 which downconverts and
demodulates the signal and provides the signal to
decoder 36. Decoder 36 decodes the signal and provides the
decoded signal to demultiplexer 38. Demultiplexer 38

separates the channel assignment message from the traffic

channel information. Demultiplexer 38 provides the traffic

channel i1nformation to receiver 34 and transmitter 52 with
which the transmitter and receiver set up for transmission
and reception of information over the traffic channel.
Demultiplexer 38 provides the channel assignment message to
service negotiator 40. If the channel assignment message

indicates base station 10 has accepted the requested service

configuration, then service negotiator 40 provides the

information regarding the accepted service configuration to
decoder 36 and encoder 38. If the service configuration

channel assignment message indicates base station 10 has

rejected the requested service configuration, then service
negotiator 40 provides the information regarding the

universal default service configuration to decoder 36 and

encoder 38 and service configuration negotiation continues
over the traffic channel. Negotiation continues until a

mutually acceptable service configuration is found or the

traffic channel connection is dropped.

An exemplary set of frame formats as specified in

the forward and reverse multiplex options of the service

configuration is illustrated in Figures 3a-g. The method
and apparatus for providing multiplexed frames of data is

described in detail in U.S. Patent No. 5,504,773. Figure 3a

l1llustrates an exemplary generic frame format. The frame of
Figure 3a consists of three fields: a frame format field, a

traffic field and an overhead field. The frame format field
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tells the receiving device which frame format of the set of

frame formats allowed by the current multiplex option is

applicable to decoding the current frame of information.

The traffic field contalins the data that i1s being

transmitted. In the exemplary embodiment, there are three

H

types or tTra:

v  Nm
i skl

tfic. Traffic, 1n the exemplary embodiment,

includes primary traffic, secondary traffic and signaling

traffic. Primary and secondary traffic communicate digital

information data such as speech, modem or facsimile data,
and signaling data communicates information to initiate and
maintain a link 1n the communication system such as power

control information or service negotiation information.

1)

Overhead data 1s data transmitted to increase the quality of
the frames being transmitted such as error correction bits

or decoder tail bits.

Figure 3b i1llustrates a frame with only primary or

speech traffic being transmitted. Figure 3¢ illustrates a
frame 1n which both speech and signaling traffic are being
transmitted simultaneously, and Figure 3d illustrates a
frame In which primary traffic and secondary traffic are

being transmitted simultaneously. Figures 3e and 3f

"

1llustrate frames in which only signaling traffic or

secondary are being transmitted. In Figure 3g, primary,

secondary and slgnaling traffic are all being transmitted

simultaneously.

In an exemplary service configuration, a variable

rate vocoder, such as that described in U.S. Patent

No. 5,414,796, 1s used to provide the primary traffic. When

the primary traffic is provided at less than a predetermined
maximum data rate, then there exists excess capacity in the
transmitted frames. This excess capacity can be used to

accommocate the simultaneous transmission of secondary or

signaling traffic. 1In the exemplary embodiment, secondary
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or signaling traffic 1s buffered until a frame of less than

the predetermined maximum rate for primary traffic 1is

provided by the variable rate vocoder, at which time a

portion of the buffered secondary or signaling traffic is

provided in the excess capacity of the frame. 1In a

preferred, yet exemplary embodiment, when the transmitting
device 1is aware of secondary or signaling traffic for

transmission 1t signals the vocoder and the vocoder forces a

set of frames to a lower than maximum rate in which the

secondary or signaling traffic can be provided.

Referring again to Figure 2, primary traffic is

provided by vocoder 42, while secondary traffic is provided
by modem 44 or facsimile 46. Signaling traffic is provided
by a microprocessor (not shown) via the external signaling
line to multiplexer 48 and also by service negotiator 40.

Multiplexer 48 combines the various data forms into the

frame formats 1n accordance with the selected multiplex

option.

One 1mportant feature of the present invention is

the capability of performing the service negotiation without
lnterrupting the currently selected service in progress. An
example of a case when this may be desirable occurs when a

user 1s communicating by means of a selected service

configuration, and decides that it is necessary or desirable

to perform an additlional operation in parallel or in place

of the previously selected service configuration. A

r—

specific example 1s if a user is transmitting speech data

only, but durling the course of the conversation wishes to
transmit facsimile or modem data in parallel. The user
informs the service negotiator of the desire to transmit

secondary data and the service
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negotiator then prepares the configuration to accommodate the additional
function.

Another example may occur when a user is transmitting at a data rate

or set of data rates, but because of logistics or other factors the energy

> required of the mobile station to support the data rate becomes unacceptably
high. In an exemplary embodiment, the mobile station may receive
information from the base station indicative of the quality of received traffic
frames. If the quality level becomes too low then it may be necessary for the
mobile station to transmit at lower rate or set of rates. By reducing the data

10 rate the mobile station could if desired keep its transmission power the
same while increasing its energy per bit. Any method of detecting a need to

modify the data rate is equally applicable to the present invention. Some of
the methods for determining that the data rates should be reduced include:

15 (a) mobile station detection of high frame error rate on forward link;
(b) base station detection of high frame error rate on reverse link;
(c) mobile station detects its power is at a maximum for the reverse link;
(d) base station detects its power is at a maximum for the forward link;
(e) mobile station detects that received power is low on forward link;

20 (f) base station detects that received power is low on reverse link;
(g) base station to mobile station range is large; and
(h) mobile station location is poor.

Conversely, some of the methods for determining that the data rates should
25 be increased include:

(a) mobile station detection of low frame error rate on forward link;

(b) base station detection of low frame error rate on reverse link;

(c) mobile station detects its power is lower than a threshold for the reverse
30 link;

(d) base station detects its power is lower than a threshold for the forward

link;

(e) mobile station detects that received power is high on forward link;

(f) base station detects that received power is high on reverse link;
35 (g) base station to mobile station range is low; and

(h) mobile station location is good.
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Figure 4 illustrates a state diagram for the mobile station of the
present invention. The following are the definition of the states or
subfunction of the mobile station of the present invention:

1. Normal Service Subfunction - While this subfunction is
active, the mobile station processes service configuration
requests from the user and from the base station.

2. Naiting for Service Reguest Message Subfunction -

While this subfunction is active, the mobile station waits to
receive a Service Request Message.

3. Naiting for Service Response Message Subfunction -
While this subfunction is active, the mobile station waits to
receive a Service Response Message.

4. Naiting fc orvice Conne Yiessage pfunction -
While this subfunction is active, the mobile station waits to
receive a Service Connect Message.

S. Naiting for Service Action Time Subfunction - While
this subfunction is active, the mobile station waits for the
action time associated with a new service configuration and
then sends a Service Connect Completion Message. -

At any given time during traffic channel operation, only one of the service
subfunctions is active and the mobile station performs the processing
associated with that subfunction. For example, when the mobile station
first begins communication on the traffic channel, the normal service
subfunction is active. Each of the other subfunctions can become active in
response to various events which occur during traffic channel operation. In
addition it is envisioned as in the case of traffic channel connection
initiation that at any point in the service negotiation status request and
response messages may be exchanged and service negotiation conducted in
accordance with the exchanged capability information.

The mobile station transmits service request messages and service
response messages that accept or reject a requested service configuration or
suggest an alternative service configuration. The base station transmits
request and response messages that reject or suggest an alternative service

configuration. If the base station accepts a requested service configuration, it
transmits a connect message, which indicates the acceptance of the requested
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service configuration and specifies an action time at which the agreed upon
service configuration change will occur.

Referring to Figure 4, the service negotiation procedure for the
mobile station is illustrated. In the normal service subfunction block 70, the
mobile station may receive a request message from the base station or may
receive a request from the user for a new service configuration. If the
mobile station receives a request for a new service configuration from the
user, the mobile stabion sends a service request message indicative of the
desired new service configuration to the base station and enters the waiting
for service response message subfunction block 72.

When the mobile station receives a service request message, it may as
previously stated accept or reject the requested service or it may suggest an
alternative service. If the mobile station accepts the requested service
configuration, it sends a response message accepting the requested
configuration and enters the waiting for connect message subfunction block
78. If the mobile station rejects the requested service configuration, then the
service negotiation is terminated and the mobile station enters the normal
service subfunction block 70. Lastly, if the mobile station suggests an
alternative service configuration it sends a service response message
proposing the alternative configuration and enters the waiting for service
request subfunction block 76.

It the mobile station is in waiting for service request message
subfunction block 76, it may receive a service request message proposing a
service configuration or rejecting or it may receive a connect message from
the base station. If the mobile station receives a request message rejecting
the proposed service configuration, then service negotiation is terminated
and the mobile station enters normal service subfunction block 70. Also, if
the mobile station receives a service request message proposing a service
configuration, the mobile station may reject the proposed service
configuration, terminating service negotiation and entering normal service
subfunction block 70.

In addition, if the mobile station is in waiting for service request
message subfunction block 76, and receives a message proposing a service
configuration the mobile station may send a service response message

proposing an alternative service configuration and in this case the mobile
station will remain in waiting for service request message subfunction
block 76. 1f the mobile station is in waiting for service request message
subfunction block 76, and receives a service request message requesting an
acceptable configuration, then the mobile station transmits a service
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response message accepting the proposed service configuration. If the
mobile station receives a service connect message indicating that the service

configuration requested by the mobile station is acceptable to the base
station, then the mobile station enters the waiting for service action time

subfunction 74. The connect message specifies the service action time when

both mobile station and base station change over to the new agreed upon
service configurahon.

If the mobile station is in the waiting for service response message
subfunction block 72, it may receive a service response message rejecting or
proposing an alternative service configuration or it may receive a connect
message. If it receives a connect message it enters the waiting for service
action time subfunction block 74 and waits until the action time to change
to the new agreed upon service configuration. If it receives a service
response message rejecting a proposed service configuration, then it returns
to normal service subfunction block 70. Also if it receives a response
message proposing an unacceptable service configuration, it may reject the
proposed service configuration, in which case it sends a service request
message rejecting the proposed service configuration and returns to normal
service subfunction block 70. If it receives a service response message
proposing an alternative service configuration, the mobile station may also

transmit a service request message proposing another alternative service
configuration and remain in the waiting for service response message
subfunction block 72. Lastly, the mobile station may receive a service

response message proposing an acceptable service configuration, in which
case the mobile station will send a service request message accepting the
proposed service configuration and enter waiting for service connect
message subfunction block 78.

If the mobile station is In waiting for service connect message
subfunction block 78, then a service configuration agreement has been
reached and all that remains is to receive information upon when the
change in service configuration should be conducted. Upon receiving the
service connect message the mobile station enters the waiting for the service
achon time subfunction 74. In waiting for service action time subfunction
block 74, the mobile station waits for the time to change to the new service
configuration. At the action time the mobile station and the base station
simultaneously change over to the new service configuration. After the
action time the mobile station transmits a service connect completion
message to the base station and re-enters the normal service subfunction
block 70 where communication is conducted under the new configuration
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Figure 5 illustrates a state diagram for the base station of the present
invention. The following are the definition of the states or subfunction of
the base station of the present invention:

1. Normal Service Subfunction - While this subfunction is
active, the base station processes service configuration requests

from the personal station and sends service configuration
requests to the personal station.

2. Naiting fc orvice Reque Messaoe 1bfunction -
While this subfunction is active, the base station waits to
receive a Service Request Message.

3. Naiting for Service Response Message Subfunction -
While this subfunction is active, the base station waits to
receive a Service Response Message.

4. Naiting {c orvice Action Time Subfunction - While
this subfunction is active, the base station walts for the action
time associated with a new service configuration.

5. Naiting for Service NNE ompletion Message -
While this subfunction is active, the base station waits to
receive a Service Connect Completion Message.

At any given time during traffic channel operation, only one of the
service subfunctions is active and the base station performs the processing
associated with that subfunction. For example, when the base station first
enters upon communication on the traffic channel, the normal service
subfunction is active. Each of the other subfunctions can become active in
response to various events which occur during traffic channel operation.

In normal service subfunction block 100, the base station 1is
communicating with the mobile staon. The base station may receive a
service request message or may need to request a new service configuration.
If the base station needs to request a new service configuration, it transmits
a service request message proposing a new configuration and enters the
waiting for service response message subfunction block 102. If it receives a

service request message proposing an acceptable configuration, it transmits a

service connect message indicative of acceptance of the proposed service

configuration and including an action time message indicative of the time
at which the change to the new service configuration will be made and
enters the waiting for service action time subfunction block 104. If the base
station receives a service request message proposing an unacceptable service

configuration, it may send a service response message rejecting the
proposed service configuration and remain in the normal service
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subfunction 100 or the base station may send a service response message

proposing an alternative service configuration and enter waiting for service
request message subfunction block 108.

If the base station is in waiting for service request message
subfunction block 108, it may receive a service request message indicating
acceptance of a proposed service configuration or proposing an acceptable
alternative service configuration, in which case the base station sends a
service connect message including a service action time and enters the
waiting for service action time subfunction block 104. If the base station
receives a service request message proposing a service configuration, it may
also send a service response message proposing an alternative service
configuration. If the base station receives a service request message rejecting
the proposed service configuration, then service negotiation is terminated
and the base station enters normal service subfunction 100. Also if the base
station receives a service request message proposing an unacceptable
configuration, it may send a service response message rejecting the
proposed configuration, terminating service negotiation and enter normal
service subfunction block 100.

If the base station is in waiting for response message subfunction
block 102, it may receive a service response message accepting or rejecting a
proposed service configuration or proposing an alternative service
configuration. If it receives a service response message rejecting a proposed
service configuration then service negotiation is terminated and it returns
to normal service subfunction block 100. If the base station receives a
service response message proposing an unacceptable configuration it may
send a service request message rejecting the proposed service configuration
terminating service negotiation and return to normal service subfunction
block 100 or it may send a service request message proposing an alternative
configuration and remain in waiting for service response message
subfunction block 102. If the base station receives a service response

message accepting a proposed service configuration or proposing an
acceptable alternative service configuration then it sends a service connect

message including an action time and enters the waiting for service action
time subfunction block 104.

If the base station is in waiting for service action time block 104 1t
waits until the action time arrives and then uses the new service
configuration and enters the waiting for service connect completion
message subfunction 106. Upon receiving service connect completion
message 106 the base station enters normal service subfunction block 100.
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The previous description of the preferred embodiments is provided
to enable any person skilled in the art to make or use the present invention.
The various modifications to these embodiments will be readily apparent to
those skilled in the art, and the generic principles defined herein may be

5 applied to other embodiments without the use of the inventive faculty.
Thus, the present invention is not intended to be limited to the
embodiments shown herein but is to be accorded the widest scope consistent

with the principles and novel features disclosed herein.
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CLAIMS:
1. An apparatus for negotiating service

configurations within a mobile station, comprilising a service
negotiator configured to use a plurality of states to
negotiate for a service configuration between the mobile
station and a base station, wherein the plurality of states
lncludes: a Normal Service Subfunction for receiving a
proposed service configuration request message from a mobile
station user or the base station; a Waiting for Service
Response Message Subfunction for receiving a service
response message from the base station; a Waiting for
Service Request Message Subfunction for receiving a service

request message from the base station; a Waiting for Service

Action Time Subfunction for receiving an action time
associated with a new service configuration, the action time
being a time i1n which the mobile station and the base
station simultaneously change over to the new service
configuration; and a Waiting for Service Connect Message
Subfunction for receiving a service connect message; wherein

P

one of the plurality of states is active at any given time.

2 . The apparatus of claim 1, wherein the Normal

Service Subfunction is further for generating a service

response message that rejects the proposed service

configuration request message.

3. The apparatus of claim 1, wherein the Waiting for

Service Response Message Subfunction is further for
generating a service request message proposing a different

service configuration.

4. The apparatus of claim 1, wherein the Waiting for
Service Request Message Subfunction is further for
generating a service response message proposing a different

service configuration.
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5. The apparatus of claim 1, wherein the Waiting for
Service Action Time Subfunction 1s further for generating a

service connect completion message.

o . An apparatus for negotiating service

configurations within a base station, comprising a service

P

negotiator configured to use a plurality of states to

negotiate for a service configuration between the base
station and a mobile station, the plurality of states

including: a Normal Service Subfunction for receiving a

proposed service configuration request message from the

mobile station; a Waiting for Service Response Message

Subfunction for receiving a service response message from

the moblle station; a Waiting for Service Request Message

subfunction for receiving a service request message from the

moblle station; a Waiting for Service Action Time

Subfunction for receiving an action time associated with a

new service configuration, the action time being a time in
which the mobile station and the base station simultaneously
change over to the new service configuration; and a Waiting
for Service Connect Message Subfunction for receiving a
service connect message; wherein one of the plurality of

states 1s active at any given time,

1. The apparatus of claim 6, wherein the Normal

Service Subfunction is further for generating a Service
Response Message that rejects the proposed service

configuration request message.

p—

3 . The apparatus of claim 6, wherein the Waiting for

Service Response Message Subfunction is further for

generating a service request message proposing a different

service configuration.

9. The apparatus of claim 6, wherein the Waiting for

Service Request Message Subfunction is further for
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generating a service response message proposing a different

service configuration.

10. The apparatus of claim 6, wherein the Waiting for

Service Action Time Subfunction 1s further for generating a

service connect completion message.

11. A system for allowing a mobile station to

negotiate for a service configuration with a base station,

the system comprising a plurality of states, including: a

Normal Service Subfunction for receiving a proposed service

conflguration origlnating from a mobile station user and for
transmitting the proposed service configuration in a service
request message to the base station; a Waiting for Service
Request Message Subfunction for receilving a service request

message from the base station i1f a proposed service

configuration originates from the base station; a Waiting

for Service Response Message Subfunction for receiving a

service response message from the base station if a proposed

service configuration originates from the mobile station; a

Waiting for Service Connect Message Subfunction for

ﬁ

transmitting a service connect message if the proposed

service configuration is acceptable; and a Waiting for

Service Action Time Subfunction for receiving an action time

assoclated with the proposed service configuration if the
proposed service configuration is acceptable, the action
time being a time in which the mobile station and the base
station simultaneously change over to the proposed service
configuration 1f the proposed service configuration is

acceptable.

12. The system of claim 11, wherein the Waiting for
Service Request Message Subfunction is further for rejecting
Oor accepting the proposed service configuration, wherein if

the proposed service configuration is rejected, then the
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mobile station enters the Normal Service Subfunction and 1if

the proposed service confliguration is acceptable, then the

mobilile station transmits a service response message to the

base station.

13. The system of claim 11, wherein the Waiting for

Service Request Message Subfunction 1s further for proposing

an alternative service configuration.

p—

14, The system of claim 11, wherein the Waiting for

Service Response Message Subfunction is further for entering
the Normal Service Subfunction if the proposed service

configuration is rejected.

15. The system of claim 11, wherein the Waiting for
Service Response Message Subfunction is further for entering
the Waiting for Service Action Time Subfunction if the
proposed service configuration is accepted by the base

station.

16. A system for allowlng a base station to negotiate
for a service configuration with a mobile station, the

system comprising a plurality of states, including: a Normal
Service Subfunction for processing a mobile station service
request message and for transmitting a base station service

request message to the mobile station; a Waiting for Service

Request Message Subfunction for receiving a mobile station

service request message; a Waiting for Service Response

Message Subfunction for receiving a mobile station service

response message; a Walting for Service Connect Message

Subfunction for receiving a service connect message if a
proposed service configuration received from the mobile

station is acceptable; and a Waiting for Service Action Time

Subfunction for receiving an action time if the proposed

service confliguration is acceptable, the action time being a

time 1in which the mobile station and the base station
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simultaneously change over to the proposed service

configuration if the proposed service configuration 1s

acceptable.

17. The system of claim 16, wherein the Normal Service

Subfunction is further for entering the Waiting for Service

Request Message Subfunction 1f the service request message

from the mobile station carries an unacceptable service

configuration.

Jr—

18. The system of claim 17, wherein the Normal Service

Subfunction is further for entering the Walting for Service

Connect Message Subfunction 1f the service request message

from the mobile station carries an acceptable service

configuration.

P

19. The system of claim 16, wherein the Waiting for

Service Request Message Subfunction 1s further for

transmitting an alternate proposed service configuration 1n

a service response message 1f the service request message

from the mobile station carrlies an unacceptable service

configuration.

20. The system of claim 19, wherein the Waiting for

Service Request Message Subfunction 1s for entering the

Wailting for Service Connect Message Subfunction 1f the
proposed service confliguration 1n the service request

message from the mobile station 1s acceptable.

21. The system of claim 16, wherein the Waiting for

Service Request Message Subfunction i1s further for entering

the Normal Service Subfunction to terminate negotiations

with the mobile station 1f the proposed service

configuration 1n the service request message from the mobile

station 1s unacceptable.



CA 02563196 2006-10-31

74769-40D

29

P

22 . The system of claim 16, wherein the Waiting for

Service Response Message Subfunction is further for entering

the Normal Service Subfunction to terminate negotiations

g

with the mobile station 1f the proposed service

5 configuration in the service response message from the

mobile station 1s unacceptable.

23 . The system of claim 22, wherein the Walting for

gr—

Service Response Message Subfunction 1s further for

transmitting a service request message rejecting the

10 proposed service configuration and proposing a

configuration to the mobile station.

new service

24 . The system of claim 16, wherein the Waiting for

Service Response Message Subfunction 1s further for entering

the Waiting for Service Connect Message Subfunction 1f the

15 proposed service configuration i1n the service response

message from the moblile station 1s acceptable.

25. A mobile station for wireless communication,

comprising; a service negotiator configured to
plurallity of states to negotiate for a service

20 between the mobilile station and a base station,

plurality of states i1ncludes: a Normal Service

for receiving a proposed service configuration

use d4a

configuration
wherein the
Subfunction

request

message; a Walting for Service Response Message Subfunction

25 station; a Waiting for Service Request Message

for receiving a service response message from the base

Subfunction

for recelving a service request message from the base

function for

station; a Waiting for Service Action Time Sub:

recelving an action time assoclated with a new

configuration, the action time being a time in

service

which the

30 moblle station and the base station simultaneously change

over to the new service configuration; and a Waiting

P
p—

ror

Service Connect Message Subfunction for receiving a service
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connect message, wherein one of the plurality of states 1s

active at any given time.

20. The mobile station of claim 25, wherein the

Waiting for Service Action Time Subfunction 1s further for

generating a service connect completion message.

SMART & BIGGAR
OTTAWA, CANADA

PATENT AGENTS
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FI(G. 3a GENERAL FRAME STRUCTURE

FRAME
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FI(G. 3b PRIMARY TRAFFIC ONLY

FRAME
FFIC V AD
EORMAT PRIMARY TRA OVERHE

FI(G. 3¢ PRIMARY & SIGNALLING TRAFFIC

FRAME SIGNALLING
conmar | PRIMARY TRAFFIC | > ron o ™ | OVERHEAD

FIG. 3d PRIMARY & SECONDARY
FRAME SECONDARY
FORMAT PRIMARY TRAFFIC TRAFFIC OVERHEAD

FIG. 3e SIGNALLING ONLY

FRAME
ING TRAFFIC
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FIG. 3f SECONDARY ONLY

FRAME
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RECEIVES SERVICE REQUEST

NOTE: PROCESSING FOR SPECIAL CASES, SUCH AS
TIMEOUTS AND ERRORS, IS NOT SHOWN IN THIS DIAGRAM.

100

MESSAGE PROPOSING; SENDS NORMAL
SERVICE RESPONSE SERVICE NEEDS TO REQUEST
MESSAGE REJECTING. SUBFUNCTION SERVICE RECEIVES SERVm
- CONFIGURATION:  RESPONSE MESSAGE

RECEIVES SERVICE REQUEST

SENDS SERVICE REQUEST PROPOSING; SENDS

MESSAGE PROPOSING; SENDS

SERVICE RESPONSE MESSAGE
PROPOSING.

RECEIVES SERVICE REQUES

MESSAGE PROPOSING.

\

RECEIVES SERVICE RESPONSE
MESSAGE REJECTING. - OR -
RECEIVES SERVICE RESPONSE

SERVICE REQUEST
MESSAGE PROPOSING.

{

WAITING FOR

RECEIVES MESSAGE REJECTING. - OR -\ MESSAGE PROPOSING; SENDS
SERVICE RECEIVES SERVICE REQUEST\ SERVICE REQUEST MESSAGE SERVICE 102
REQUEST MESSAGE PROPOSING; SENDS REJECTING. RESPONSE
MESSAGE SERVICE RESPONSE MESSAGE 106 MESSAGE
PROPOSING; REJECTING.RECI_VES SERVICE SUBFUNCTION
SENDS £
SERVICE CONNECT COMPLETIO W%gg,?CIEOR
RESPONSE MESSAG CONNECT RECEIVES SERVICE
MESSAGE RECEIVES SERVICE REQUEST COMPLETION SUATULS £ MESSALH
EITHER ACCEPTING OR SUBFUNCTION / SERVICE CONNECT
Y PROPOSING; SENDS SERVICE MESSAGE.
RESPONSE MESSAGE RECEIVES SERVICE |
WAITING FOR ACCEPTING RESPONSE MESSAGE
SERVICE SRS ISH EITHER ACCEPTING OR
PASSES; USE NEW
REQUEST WAITING FOR SERVICE PROPOSING; SENDS
MESSAGE SERVICE SERVICE REQUEST
CONFIGURATION.
SUBFUNCTION ACTION TIME MESSAGE ACCEPTING
SUBFUNCTION

108
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