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METHOD OF PROVIDING SERVICE AND DATA RATE NEGOTiATiON IN A MOBILE 
COMMUNICATION SYSTEM 

· BACKGROUND OF THE INVENTION 

I. Field of the Invention 

The present invention relates to communication systems. More 
p~cularly, the present inven~on relates to a novel and improved method 

10 · for providing rate and service negotiation in a wireless communication 
system. 

II. Description of the Related Art 

15 The use of code division multiple access (CDMA) modulation 
techniques is one of several techniques for facilitating communications in 
which a large number of system users are present. ~multiple access 
communication system techniques, such as time division multiple access 
{TJ;)MA), frequency division multiple access (FDMA) and AM modulation 

20 schemes such as amplitude companded single sideband (ACSSB) are known 
in the art. However the spread spectrum modulation technique of CDMA 
has significant advantages ~ver these modulation techniques for multiple 
access communication systems. The use of CDMA techniques in a multiple 
access communication system is disclosed in U.S. Patent No. 4,901,307, 

25 issued February 13, 1990, entitled •sPREAD SPECTRUM MULTIPLE 
ACCESS COMMUNICATION SYSTEM USING SATELLITE OR 

TERRESTRIAL REPEATERS", assigned to the assignee of the present 
invention, of which the disclosure thereof is incorporated by reference 
herein. 

· 30 . · A method for u•nsinission · of speech in digital communication 
'syst,m5 that offers particular·· advantages in increasing capacity while 

maintaining high quality of perceived speech is by the use of variable rate 
. speech encoding. The .method. and apparatus of a particularly useful 

variable rate speech~ is described in detail in copenc:ling U.S. Patent 
35 Application Serial No. 08/004;484, which is a continuation application of 

U.S. Patent Application Serial No. f0 /713,661, filed June 11, 1991, entitled 
"VARIABLE RATE VOCODER", assigned to the assignee of the present 

invention, of. which the disclosure thereof is incorporated by reference 

herein. 
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A variable rate speech· encoder provides speech data at full rate when 

the talker is actively speaking, thus using the full capacity of the 
transmission frames. .·· When. a variable rate speech coder is providing 

speech data at . a less that maximum rate, there is excess capacity in the 
5 transmission frames. A method for t1ansmitting additional data in 

transmission fraines of a fixec;l predeter~cl si2:e, wherein the source· of 
- . . . . . . 

the data for the data frames is proyiding the data at a variable rate is 

described . in. detail. in copending U~S.. P21tent Application Serial No. 
08/171,146, which is a continuation application of U.S. Patent Application 

10 Serial No. 0'1 /822,164, filed January 16, 1992, entitled "METHOD AND 
APPARATUS FOR THE PORMA1TING -OF D.ATA FOR TRANSMISSION", 
assigned to the assignee of the present invention, of which the disclosure 
thereof is incorporated by reference hereit&. In the abOve Jllentioned patent ( 
application a methOd and·. apparatus is diSClosed ·for combining data of 

15 differing type• from diffeient sources in a data &ame for tr~sion. 
As ·digital communication ·systems· ·become more prevalent, 

applications of the systems are groWing.. As·the applications available grow, 
there is- an increasing probability Of differing··capabilities between devices on 
each end of a communicatiol\ ~ · Such differing capabilities can be in the 

20 form of encoding or decoding frame strucfure formats,; or in service. types 

25 

.. provided or in data. ratei supported. · · As·· the probability of differing 

capabilities grows there is an increasing med for service ·negotiation 
between devices attempting to communicate in a wireless communication 
system. 

SUMMARY OP THE INVENTION 

The present invention· is a novel .. -and improved method for 
performing .. rate and service negotiation .in a• digital• communication system. 

30 In the exemplary environment of a wireless communication system, service 

negotiation is desaibed 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~ 
35 It is an object of the present invention to provide a method and 

apparatus for service. negatiation in a wirelels. commUnicatiol_\ 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 &om transmitting speech to transmitting modem 

5 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 transmitting speech ·data and then wishes to transmit 
modem data in parallel. A fifth case where serviee negotiation may be used 
is in modifying existing service due to_ changes in the link such as range 

10 between the mobile station and base station (e.g. decreasing transmission 
rates as range inaeases and inaeasing transmission rates as range deaeases) 
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 
15 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 ls not accomplished qver the 

· common channels to continue service negotiation over traffic channels of 
additional capacity. 

20 In an alternative embodiment, no information about the traffic 
channel connection would be specified in the origination message with all 
negotiation talci'ng 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 

25 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 changi~g the service confipration between 
30 communicating 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 completiQn of a service in a multiple 
service traffic channel connection and a change in rate compatibility or 

.35 desirability due to a change in communication; environment or logistics. 
.. In the present invention, in a wireless c0mmunication 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 

5 accordance with the current capabil.ities of the second communication 

device, generating a response message in · accordance with the 

determination, and tran5mitting the response message. 

Also, in the present · invention an apparatus for transmitting 

information is disclosed comprising a service. negotiator for providing a 

10 message indicative. of a requested service configuration, and a transmitter 

for transmitting the service request message. Pi.trther 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 in 

15 accordance with a .predetermined set of• parameters a response message to 

the request message. 
In . addition disclosed in tbe present invention is a· method for 

changing service configuration· of a traffic channel connection without 

terminating the traffic channel connection. · In an exemplary embodiment 

20 of wireless communication system·· in which a first communication device 

is 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· 

25 generating a request message indicative. of a request to change service 

confipration 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 

cominunication message at the second communication device, determining 

30 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 

35 embodiment in a wireless communication system, it is equally applicable to 

any communication system ~here communication resources may be 

negotiated. It ii. 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 

.t 
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present invention applies equally to cases of one way communication from· 
the base station to the mobile station only or hom the mobile station to the 

·· · base station only. 

5 BRIEF DESCRIPTION OF THE DRAWINGS 

The ·features, objects, and advantages of the present invention will 
become more apparent from the detailed desaiption set forth below when 
taken in conjunction with the drawings in which like reference characters 

10 identify correspondingly throughout and wherein: 
Figure 1 is an· illustration of a wireless communication system; 
Figure 2 is a block diagram of the wireless communication system of 

the present invention; 
Figures 3a·3g is an illustration of an exemplary set mixed data frames; 

15 and 

20 

Figure 4 is a state diagram illustrating the method of service 
configuration negotiation while a call is in progress for the mobile station. 

Figure 5 is a state diagram . illustrating the method of service 
configuration negotiation while a call is in progress for the base station. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

In the exemplary. embodiment,-~ present invention is presented in 
25 a mobile wireless envirOnment. It is envisioned that the present invention 

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

30 · switch 2 by another base station if the traffic channel connection is a mobile 
station to mObile station comm~~ation. System controller and switch 2, 
in tum, provides data to and receives data from base station 4. Base station 
4 transmits data to and receives data &om mobile station 6. In the 
exemplaey embodiment the.signals transmitted between base station 4 and 

35 mobile station 6 are spread spectrum communication signals, the 
generation of the waveforms of which are described in detail in the 

abovementioned US. Patent No. 4, 901, 3'11. 
In the exemplary embodiment, there are three separate channels over 

which information is 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 4 and· base station 6 and is uniquely 
allocated for communications to and &om mobile station 6. Information 
traffic, in .. the exemplary embodiment, includes primary traffic, secondary 

5 traffic and signalll\g traffic •. · Primary and seconda;ry traffic communicate 
digital .information data such as speech, modem or facsimile data, and 

· sigrialing data communicates iraformation tO initiate and maintain a link in· 

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

10 The remaining channels are the paging· ·channel and the access 
channel, these ·Channels are co~on to all mobile stations communicating 
w. ith a base station or set of base station&.·· Becailse of the commonalty of the 
these channels, capacity is a significant issue and messages transmitted over f. 
them must be restriCted to 'a minimum. The paging channel is for one way 

15 communication of messages between base station 4 and ~ mobile station 6. 
The access channel is for one way Communication of messages between 
mobile statim\ 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 

20 frames. Forward traffic channel frames refer to ~ frames of information 
transmitted from base station 4 to ·mobile static>n 6 .. Conversely, reverse 
traffic channel frames reter to. thOse frames of information transmitted from 
mobile station 6 to base station 4. Mobile station 6 and base station 4 use a . . 

common set of attribu~es for buil~g arid il1.terpreting traffic channel 
25 frames. nuS set of atbibutes, referred to as· a service configuration, consists 

of the following: · 

1. forward and Beyene· Multjplu Qptigm: These control the way in 
which the information bits of the Forward ind Reverse Traffic 

30 Channel . frames, respectively, are· divided into various types of 
.. traffic, such as signaling' traffic, primary. traffic and secondary traffic. 

ASsociated ~ith 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 

35 Channel can be the same as ·that used for the Reverse Traffic 
Channel, or 'it can be different. 

. .· 

2. Forward and Reverse· Traffic Cbaooel Irammjssion Rates: These 
are the. traiUmisSion ·rates actually used .for the F0rward and Reverse 

_, 
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Traffic Channels respectively. The transmission rates f~r the 
Forward Traffic Channel can include all of the transmission rates 
supported by the ra~ 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 ~~tes 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. 

3. 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 _semce option connection· are a service option, 
a _Forward Traffic Channel ·traffic . type, a Reverse Traffic Charinel 
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 
serviee 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 specify 
the types of ~affic used to ·support the service option. A service 
option can require the use of a partiCular type of traffic, 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 Forwarc:!. '!ratfic 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 associat~d service option connection reference 
provides a . means for. :~quely identifying the service _option 
connection. The reference .. serves to resolve aD\biguity 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 &om 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 &om· those of the .existing 

5 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 let of transmission rates or a different 
mapping of service option connections to Forward and Reverse Traffic 
Channel traf(ic types~ · 

10 U mobile station 6 proposes a service configuration that .is acceptable 
to base. station 4, ·they·both ·begin using the new. service configuration.· H 
mobile station 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 

15 alternative ·service configuration, mobile station 6 can a.~ or reject the 
service configuration .proposed by base statiOI:\ ·4, ·or propose yet another 
. . . : . . 

service. configuration. This pr~ss, ·ca11ed service negotiation, ends when 
mobile station 6 and base station ·4 find a mutually acceptable service 
configuration, or when either mobile static>n 6 or base station 4 rejects a 

20 service configuration propOsed by the other. . . . 

lt iS ·also possible for base station 4 to pl'opose an initial service 

configuration when piging mobile _station 6 or propose new service 
configurations during Traffic Channel. operation. . The service negotiation 
proceeds as desaibed above, but with the roles reversed. 

. . ~. . 

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

1. Seryice Bequest Mm.ap: 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 

30 . 4 can use this message to propose a service configuration, or to reject 
a service configur~tion proposed in a Service Response Message. 

2. Service Respanse Messap: Mobile station 6 can use this message to 

. accept or reject a service canfiguratiol\ proposed in a Service Request 
Me5sage, or tO propose an alternative service configuration. · Base 

35 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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-·-3. Service Coooec:t Messa1e: 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. 

5 4. SeryiCe Cgnnect Completion Messa1e: Mobile station 6 can use this 
message to acknowledge the transition -to a new service 
configuration. 

5. Service QptioD Control Messap: Mobile station 6 and base station 4 

can use this message to invoke service option specific functions. 

10 6. Originatjon Message: Mobile station 6 can use this message to 
propose an initial service configuration. 

7. Channel A5sipunent Mesaace: 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. 

15 8. Pap Messa1e: Base station 4 can use this message to propose an 
initial service configuration. 

9. Page Response Messap: 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 

20 service configuration. 

10. Status Requeit MNap ·Base-station 4 and mobile station 6 can use 
this message to .. request service capability information from the 
mobile station.· 

11. Starns Bespame Message: Mobile station 6 and base station 4 can use 
25 ~s message to return- the service capability information· requested 

by base station 4 in a Sta~ Request Message. 

During origination of a mobile station terminated traffic channel 
connection, base station 4 sends out a page mes_sage over the paging 

30 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 acJmOwledges the page, and either accepts the 

. requested service configuration, or suggests another. service ·configuration. 
Base station ' receives the page response .message and then responds with a 

35 channel assignment message. 
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·· U mobile station ·6 has accepted the service configuration requested in 
the page message or. if, the altemative 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 
5 acknowledging the agreed· upon service configuration and providing traffic 

channel inf~rmation directing mobile station 6 to a traffic channel over 
which communications may be conducted using the accepted service 
cc>nfiguration. U the. alternative sel'.Vice. configuration requested "by mobile 
station 6 in the page response· message is not aceeptable to base station 4, 

10 then base statio~ 4 transmit& 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 w}lich. is a universal default 5ervice configuration 

15 acceptable to all mobile stations and base stations for communicating 
signaling· data. The se~ice negotiation proceeds over the traffic channel 
using the universal default service confipradOn. .. · There· also may exis_t 
more than one universal default service· configuration in which case the 
base station selects one from a set of Universal default service configurations 

20 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 ~essages are transmitted cont&Wng four fields of service 
25 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. 1he fOurth fteld spedfi~s the rates. As stated earlier, each 
multiplex option has an associated rate set. ·The rate field of the exemplary 

· 30 embodiment has a single bit for eac:h associated rate of the reverse multiplex 

option and a smgle bit for each as~ted rate of the forward multiplex 
·· option. These bitS are btdicative of a whether or .not to accommodate each 

of the rates within the associated set of rates. For example, say that 
assOciated with a JllUltiplex option are fOui' rates, a highest and three lesser 

35 rates. If the device. ii notable to accoilunodate. 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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preduding 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 

5 ni.imber to be included in the corresponding: response message. This 

· sequence number serves to associate a response message with the correct 

request message. One exainple in which this is useful is in the case where 

the· mobile station transmits i request message, but ·the base station is 

occupied and cannot immediately respond. If the mobile station transmits a 

10 second request before it receives· a response from the base station to the first 

request, it is 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 

15 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 a~ignment 

message and traffic channel information. The channel assignment message 

contains a response accepting or rejecting the service requested ·in the 

20 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 

25· base station 4, then base ·station 4 transmits a channel assignment message 

providing traffic. channel information directing mobile station 6 to a traffic 

channel over which cc>mmunications are conducted using the universal 

default service configuratio~ Service negotiation continues over the traffic 

channel using the universal default service configuration until .a service 

30 configuration is agreed upon or until• either base station 4 or mobile station 

6 terminates the proeess 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 

35 inessage, 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 receiv~ status response message determine a .·service configuration 

which would be best for the application. AlsQ, ti. base station may. transmit 

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 

5 addition, the base station may store the capabili~ of the mobile station in a 

· database, thus avoiding the need to request capability infofD\ation &om the 

mobile statioil. The mobile station may inform the base station when 

changes in its eapabilities occurs so that the. base station can update its 

database. 
10 Figure 2 illustrates the base station and mobile. station apparatus of. 

the present invention. At the initiation of a mobile station tenninated 

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 

15 negotiator 20 provides a sixt~en bit message specifying the service 

configuration request. This allows the service negotiator U> specify 216.1 

different possible configurations reserving one configuration inessage to 

defer service negotiations. to.be-conducted over the traffic channel. 

Multiplexer 22 combines the page message with mobile station 

20 address Wormation and provides the combined signal to encoder 24. 

Encoder 24 encodes the combined sip and provides the encoded signal to 

transmitter. 26. Transmi~ter 26 upconverts, modulates and amplifies the 

encoded signal and provides the siglial .to· antenna 28 for transmission over 

the paging channel. Jn·the exemplary ~odiment·the modulation format 

25 is a spread spectrum modUlation format, which is described in detail in U.S. 

Patent Serial No. 4,901,307. Although spread spectrum mo4ulation 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, s.o 
MHz and any other spreading rates. The present invention is equally 

30 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 48 to 

receiver 34. Receiver 34 downconverts and.demodulates.the received signal 

and provides the. signal to decoder 36. Decod'r 36 decodes the received 

35 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 

inobile station capabilities a page response message which indicates whether 
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to iccept 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 ate 
5 page response message with additional i:nformatfo~ which may include 

· registration parameters and other mobile station parameters. The combined 

signal is proviclecl to encoder 44. Encoder 44 encodes the combined data and 

provides the encoded signal to transmitter 46. Transmitter· 46 upconverts, 

modulates and amplifies the encoded signal and provides it through 

10 duplexer 48 to antenna 32 for transmission over the access channel. 

The signal transmitted &om 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 

15 signal to demultiplexer 18. Demultiplexer 18 separates ~ 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 ~cceptance of the service configuration 

20 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 piovides a channe_l assignment message accepting or 

acknowledging the agreed upon service col\figuration to multiplexer 48. 

Furthermore Service nego~ator 22 provides a signal indicative of the agreed . 

25 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. U the requested 

alternative service configuration_· of. the page response message is not 

acceptable then service negotiator 20 provides a channel assignment 

30 message specifying the universal default service configuration to 

multiplexer 22. 
Multiplexer 22 combines the channel assignment message with traffic . 

channel information and provides the combined signal to encoder 24. 

Encoder 24 encodes the combil!-~d message ·and provides the encoded 

35 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 is provided through 

duplexer 54 to receiver 34 where it is downconverted, demodulated and 
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provided to decoder 36. D.ece>der 36 decodes the signal and provide~ it to. 

demultiplexer 38. . . Demultiplexer 38 separates the. traffic channel 
information &om the Channel assignment message. · Demultiplexer 38 
provides the traffic .. chaNwl information to receiver 34 and . transmitter 25 

5 and provides the service negotiation informatiOn tq service negotiator 40. If 
a service configuration is· .. not agreed upon then service negotiator 40 
provides a signal indicative of th8 universal default service configuration to 

encoder 50 and decoder ~, and service negotiation continues over the traffic 
channel until a Service configu0tion is aped .lpon or the traffic Channel 

10 connection is dropped. . . . 
Ira the case of traffic channel connection initiation in a mobile station 

originated traffic chann~l. connection, ~ce negotiator 40 in mobile station 
30 provides an origination message indicative of. a service configuration { 
requested by mobile station· 30 to multiplexer 48. Multiplexer 48 may 

15 combine the originatio11. message· with other information,. such as 
registration informati~n, numbering plan information and dilaled digit 
info~tion and provides the combiried signal to encoder 50. Encoder 50 

. encodes ~ combined signal and provides the encoded signal to transmitter· 
52. Transmitter 52 upconverts, modulates IJlc:l amplifies the encoded signal, 

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

Base staticm 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 an~ provides the decoded signal to demultiplexer 18. 

Demultiplexer 18 separates the origination information &om registration 
~nformation and numbering plan infon:nation 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 com.bined signal is provided to 

35 encoder 24. Encoder 24 encodes the combined signal and provides the 
encoded signal. to transmitter 26. TrWmitter 26 upconverts, modulates and 
amplifies the encoded signal and provides it to antenna 28. for transmission 

. over the paging channel . 

.. 
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Mobile station 30· receives the transmitted signal at antenna 32. The 

received signal is ·provided through duplexer 54 to receiver 34 which 
dowilcon\'erts and demodulates the signal ··and provides the signal to 

... · decoder 36. Decoder 36 decodes the signal and provides the decoded signal 

5 to demultiplexer 38. Demultiplexer 38 separates the channel assignment 

· message from the traffic channel information. Demultiplexer 38 provides 

the traffic channel information 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 

10 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 c:Onfiguration to decoder 36 and encoder 38. lf 

the service configuration channel assignment message indicates base station 

15 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 

20. 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 copenc:tm.g U.S. Patent Application Serial No. 
25 . 08/171,146. Figure 3a ill~trates an exemplary generic frame format. The 

frame of Figure 3a consists of three· fields: a frame format field, a traffic field 
and an o\rerhead ·field. The frame ·format field tells the receiving device 
which frame format of· the set of frame formats allowed by the current 
multiplex option is applicable 'ta decodirig ·the current frame of information. 

30 The traffic field contains the data that is being transmitted. In the exemplary 
embodiment, there are three types of traffic. Traffic, i11 the exemplary 

. embodiment, includes primary traffic,· secondary traffic and signaling traffic. 

Primary and secondary trafficcommuriicate digital information data such as 

speech, modem or facsimile :data, and signaling data communicates 

35 information: to initiate and maintain a link ii\ the communication system 

such power control· information or service negotiation information. 

Overhead data is· data transmitted to inaease the quality of the frames being 

transmitted such as error correction bits or decoder tail bits. 
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Figure 3b illu&trates a &ame with only primary or speech traffic being 
transmitted. Pigure 3c illustrates a &ame in which both speech and 
signaling traffic are being transmitted sh:nultaneously, and Pigure 3d 
illustrates a &ame in which primary traffic and secondary traffic •re being 

5 transmitted simultaneously. Pigures 3e and 3f illustrate frames in which 
. only signaling traffic or secondary are being transmitted. In Pigure 3g, 

primary secondary and signaling traffic are .all being transmitted 
simultaneously. · 

In an exemplary. service configuration, a. variable rate vocoder, such 
10 as that desaibe in copending U.S. Patent Application Serial No. 08/004,484, 

is used to provide the primary traffic. When the primary traffic is provided 
at less than a predetermined maxbnum data rate, then there exists excess 
capadty in the transmitted &ames ... This excess capadty can be used to ·4 
accommodate the sil:nultaneous transmission . of secondary or signaling 

15 traffic. In the exemplary embodiment, secondary or signaling traffic is 
buffered until a fl-aune of less than the predetermined maximum rate for 
primary traffic is provided by ~· variable rate vocoder, at which time a 
portion of the buffered secondary or signaling traffic . is provided in the 
excess capadty of the frame. In a preferred, yet exemplary embodiment, 

20 when the transmitting device is aware of secondary or' signaling traffic for 
transmission it signals the vocoder and the vocoder forces a set of &ames to. 
a lower than maximµm rate in which the secondary. or signaling traffic can 
be provided. ' 

Referring again. to Pigure 2, ·P~ traffic is provided by vocoder 42, 
. 25 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. fo1'ms into the frame formats in 
accordance with the selected mwtiplex option.· . 

30 · One important feature of the present invention is the capability of 
performing the service negotiation without interrupting the currently 
selected service in prOFeSS .. An example of a case when this may be 
desirable oc;:cuis when a user is co,rnmunicating by means of a selected 
service configurati~ and decides that it is necessary or desirable to perform 

35 . an additional operation in parallel or in place of the previously selected 
service configuration. A· specific example is if a user is transmitting speech 
data only, but during the course of the ,ce>nversation wishes to transmit 
facsimile or modem data in parallel. The·. user . informs the service 
negotiator of the desire to tran&mit secondary data and the service 
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negotiator then prepares. the configuration to accommodate the adcliti~nal 

function. 
Another example may occur when a user is transmitting at a da~ rate 

or set of data rates, but because of logistics or other factors the energy 
S required of the mobile station to support the data r-te becomes unacceptably 

high. In an exemplary embodiment, the mobile station may receive 
information &om the base station indicative of the quality of received traffic 
&ames. U 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 inaeasing 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 &ame error rate on forward link; 

(b) base station detection of high frame error rate on reverse link; 
(c) mobile station detects its pc>wer is ·at a maximum for the reverse link; 
(d) base station detects its power is at a maximum for the forward link; 
(e).~obile station detects that received p0wer 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 inaeased include: · 

(a) mobile station detection of low &ame error rate on forward link; 
(b) base station detection of.low frame error rate on r~erse 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 deteets 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: 

5 ·1. .Nor~al Service .Subfunction - While this subfunction is 

active, the mobile station proc~sses service configuration 

requests &om the user and &OD\ the base station. 

- 2. Waitin1 fol Service Bequest. Messa1e. Subfunction -

.tO While this subfullction is active, the mobile station waits to 

receive a Service Request Message. 

3. · Waitin1 fm: .. Setyis;e. Respome · Me31a1e $ubfuns;tion -

While this subfunction is active~ the mobile station waits to 

15 . receive a Sel'Vice Response Message. 

20 

25 

4. Waitin1 fQr Serylce Coooect · Mes111e · Subfyndjon • 

While this subfunetion is active, the mobile station· waits to 
receive a service Connect Message. 

. . 

s. Waitin1 for Servic;e Acijon Time Subfunction - While 

this subfunction. is active, the mobile station waits for the 

action time assodated with a new service collfiguration and 

then sends a Service Connect Completion Message. 

At any given time during traffic channel operatio~ only one of the service 

subfunctions is active and the mobll~ station performs · the processing 

associated with that sublunction. For example, when the mobile station 

firs_t begins communication on the traffic channel, the normal service 

30 subfunction is active. Each of the other subfundlons can become active in· 

response to various events which occur during traffic channel operation. Jn 

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 m\d service negotiation conducted in 

35 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 

40 configuration. u. 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 10, the 
5 mobile station may receive a request message &om the base station or may 

receive a request from the user for a new service configuration. Uthe 
mobile station receives a request for a new service configuration h'om the 
user; the mobile station sends a service request message indicative of the 
desired new. service configuration to the base station and enters the waiting 

10 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. II the mobile station accepts the requested service 
configuration; it sends a . response message accepting the requested 

15 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 

20 proposing the alternative co~guration and enters the waiting for service 
request subfunction block 76. 

If 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 

25 the base station. If the '1\0bile 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 

.. 
30 

configuration, the mobile station may .reject the proposed service. · 
configuration, tera\inating service negotiation and entering normal service 
subfunction bloclc 70. 

In additioni 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 

35 proposing an alternative service configuration and in this case the mobile 
station will ·remain in waiting for service request. message subfunction 
block 76. U 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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res9on&e ··message accepting the proposed ·service confi~ation. U the 
mobile station receives a servic:e connect message. indicating that the service 
configuration requested by the mobile stition is acceptable to the base 

., station,· then the mobile station enters the waiting for service action time 
5 subfunction 74. .The· coMect message spe~ the· servi~ action time when 

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

service configuration. 
.. If the mob~ station is in the waiting for service response message 

subfunctlon block 72, it may receive a service response message rejecting or 
10 proposing an alternative service configuration. or it may receive a connect 

message. If it receives a cc>nnect 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. U it receives a ·service f 
response message rejecting a proposed· service configuration, then it returns 

15 to normal service subfunction block 70. Also if it rece~v~s a response 
. message propo&ing an unacceptable service configuration, it may reject the 
·proposed service configuration, in which case it sends a service request 
message rejecting the· proposed ~ice configuration and returns to normal 
service subfunction block 70. If it receives a service response message 

20 proposing. an alternative service. configuration, the mobile station may also 
transmit a service request message proposing anc>ther 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 accepta~le service. configuration, in which. 

25 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 conned message 
subfunction block 78, then a service configuration agreement has been 

30 reached and all that remains is to receive information upon when the 
change in 5ervice configuration should be conducted. Upon receiving the 
service connect message the mobile station enters the waiting for the service 
action 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 

35 configuratio~ 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 statiC)n 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 coJ'.'figuration. 
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·· Figure 5 illustiates 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: 

l. · ·.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. Waitinl fgr · Service Request Messap Subfunction -
While this subfunction is active, the base station waits to· 
receive a Service Request Message. · 

3. Waiting for Service Respome Message Subfunction -
While this subfunction is ·active, the base station waits to 
receive a Service Resp0nse Message. 

4. ·waitin1 fgr Seryjce Action Tjme Subfunction - While 
this subfunction is active, the base station waits for the action 
time asiociated with a new service configuration. 

5. Waiting fgr Svyice· CQMtd Completion Mess11e -
While this subfunction ls active; the base station waits to 
receive a Service Connect Completion Message. · 

At any given time durh\g traffic channel operation, only one of the 
serv~ce subfunctions is. active and the base station performs the processing 
associated with that subfunction. For example, when the base station first 
enters upon communicati<Jl on the traffic channel, the normal service 

30 subfunction is active. Each of the other subfunctions can become active in 
response to various even~. which ~cur during traffic channel operation. 

In normal service subfunc;:tion block 100, the base station is 
communicating with the mobile station. The base station may receive a 

.· se~ce request message or Jl\ay rieedto request a new serviee.configuration. 
35 If the base stat:ion need$ to request a new service coftfiguration, it transmits 

a service request message prop(>smg a new configuration and enters the 
waiting for service· response ·:message subfunction blodc 102. If it receives a 
service request message pr()posing an acceptable configuration, it transmits a 
service conn~ct message ind,icative of acceptance of the proposed service 

40 configuration and including ~ action time message indicative of the time 
lilt which the! cMnge to th~ new service configuration will be made ind 
enters the waiting for servi.ce action time subfunction block 104. U the base 
station receives a service request 11\~ssage proposing an unacceptable service 
configuratiol\, it may send a service response message rejecting the 

45 proposed service configuratiOI\ and remain in the normal service 
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subfunction 100 or the ba$e station may send a service response message 
proposing an altenuative service configuration and enter waiting for service 
request message subf\lnction block 1Q8. 

If the base . station is in waiting for service. request message 
5 subfuriction blOck .108,. it .may ~ceive a servi~ 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 

10 receives a service request message proposing a service configuration, it may 
also send a service response message proposiJ;lg an alternative service 
configuration. If the base station receives. a service request message rejecting 
the proposed service configuration, then service negotiation is terminated c· 
and the base station enters normal semce subfuncti0n 100. Also if the base 

15 station receives a' semce request mess~ge 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 
20 block 102, it may· receive a semce response mesSage accepting or rejecting a 

proposed service configuration or proposu\g an alt~rnative service 
configuration. U it receives a service response ineuage rejecting a proposed 
service configuration then service negotiation is terminated and it returns . 
to normal serviee subfunction block 100. If the base station receives a 

25 service response message··propesing an" unacceptable configuration it may 
send a service request message rejecting the proposed service configuration 
terminating sewice 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 

30 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 &ends a service connect 
message induding an action· til1\e ind enters the waiting for ser\rice action 
time subfunction block 104~ 

35 If the base station is in waiting for service action time block 104 it 
waits until the action time arrives and .. then uses the new service 

configuration.· and enters the waiting for service connect completion 

message subfunc~ion 106. Upon ~eceiving sery:ke connect completion 
message 106 the base station enters normal service subfunction block 100. 

i 

/ 
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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 

S applied to other embodiments without the use of the inventive faculty. 
Thus, the present invention is not intended ito be limited to the 

. embodiments shown herein but is to be accorded the widest scope consistent 
with the principles and novel features.·disdosed herein. 

10 WECLAIM: 
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CLAIMS 
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1. In a wireless communication system in which a first 
2 commmucation device originates a communication service with a second 

communication device, a method for negotiating ,service configuration, 
4 . comprising the steps of: 

generating a request message indicative of a $el'Vice configuration at 
6 said·· first communication device; 

transmitting said request message; 
8 receiving said transmitted message at said second communication 

device; 
10 determining if said service configuration request is acceptable to said 

second communication device in accordance with current capabilities of f 
12 said second communication device; 

generating a response message in accordance with said 
14 determination; and 

transmittin$ said response message. 

2. The method of Cl~im 1 wherein said response message is 
2 indicative of acceptance, rejection or suggesting an _alternative service . 

configuration. 

3. The method of daim 1 wherein said request message and said 
2 response message are transmitted over_.common channel and wherein if 

said response message. rejects said requested service configuration said 
4 method further comprising the step of communicating service negotiation 

message$ over a traffic channel. 

4. In a wireless communication device, an apparatus for 
2 transmitting information comprising: 

a service negotiator for providing a message indicative of a service 
4 configuration;and . 

a transmitter for transmitting said service request message. 

5. The apparatus of Claim 4 wherein said transmitter transmits 
2 said service request message over a common channel. 

6. . The apparatus of Claim 4 wherein said service negotiator is 
2 further for receiving a signal indicativ• of an acceptance of said requested 

I If fil~ ~II(~ 111!1 II IPI 
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service configuration and for providing a signal indicative of a transmission 

4 fC>rmat to said transmitter and wherein said transmitter is further for 
transmitting information in accordance with said transmission format. 

· 7. In a wireless communication device, ,.a system for receiving 

2 information comprising: 
a receiver for receiving a transmitted message indicative of a 

4 requested service configuration; and 
·· a service negotiator for determining in accordance with current 

6 capabilities of said wireless communication device. 

8. The apparatus of Claim 7 further comprising a decoder 
2 interposed between said receiver and said service negotiator for decoding 

said received message in accordance with a decoding format. 

9. The apparatus of Claim 8 wherein said· decoder is responsive to 
2 a signal from said service negotiator for selecting a decoding format of a 

predetermined set of decoding formats. 

10. Jn a wireless communication system in which a first 
2 communication device is communicating with a second communication 

device and wherein said first communication device requests a change of 
4 service configuration without terminating the current traffic channel 

connection, a method for negotiating a change in service configuration, 
6 comprising the steps of: 

generating a request message indicative of a reqilest to change service 
8 configuration at said first cominunication device; 

transmitting said reques~ message concurrently with transmitting 
10 data in said current service configuration; 

receiving said transmitted message at said second communication 
12 device; 

determining if said service configuration request is acceptable to said 
14 second communication device in accordance with current capabilities of 

said second communication device; 
16 generating a response messa~e in accordance with said 

determination; and 
transmitting said response message. 18 \ \11\11\ \\\I\\ Ill\\ l\1\1 \\ \II\ 

* C L M S * 


