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. I nvention The present invention relates to comunication systens. Mre
particul arly, the present invention relates to a novel and inproved net hod
10 for providing rate and-8ervice negotiation i:n:-a wreless conmunication

system | METMDBCOF PROVIDING SER®IORCANT BATAARATELREGOTIATIORhEN AsMOBILEcode di vi sion
mul tipl e GOMMUNSCATIONFSYSTEMIUl ation techniques is one of several techniques
for facilitating comunications in which a |arge nunber of systemusers are
present. Qther nultiple access comuni cati on syst em techni ques, such as

time division multiple me rrultlple access .
(FDVRA) and AM nodul at i oﬁm&mn ma ude corrpanded single
Si deband-’(ACSSB) are known in the art. However the spread spectrum

modul at i on UgEield of theInvdddonhas si gni fi cant advant ages over t hese
nmodul ation techni ques for nmultiple access conmmuni cation systems. The use of

CDMA t echni ques Thea piéleint DinreRtions Feld fadty) | coOR i Catidre 8y stelss Mofed i n

5, o MR M et B S b e

TERRESTRIQL forpraviitag, raje angh service negotiationyina arireless mamawnicatiamt i on,

of which thgygles! osure thereof is incorporated by reference herein. 30

A et hod for”transm ssi on of speech in digital comunication systens t hat

offers particul ar advantages in increasing capacity while maintaining high
qual ity of [kDescriptionufthe Related Athe use of variable rate speech encodi ng.
The net hod and apparatus of a particularly -useful

15 ‘The use of code division multiple access (CDMA) modulation
_tech:\iques 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

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 over these modulation techniques for multiple
access communication systems. The use of CDMA techniques in a multiple

. access comﬂmnicatio_n_ 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. o -

30 A method for transmission of speech in digital communication

.. 'systems 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 encoder is described in detail in copending U.S. Patent
35 Application Serial No. 08/004,484, which is a continuation application of
~ US. Patent Application Serial No. 07/713,661, filed June 11, 1991, entitled
"VARIABLE RATE VOCODER", assigned to the assignee of the present
invention, of which the dxsclosure thereof is incorporated by reference
herein.



vari abl e rate speech encoder is described in detail in copending U.S.

Pat ent 35 Application Serial No. 08/004, 484, which is a continuati.on.

appl i cati OMO@8B3sS, Patent Application Serial No. 07/713, BETVUSISU8. june
11, 1991, entitled "VAR ABLE RATE VOCODER', assigned to the assignee of the
_present invention, of which the dlsclosure t hereof is incorporated by

ref erence herein. WD 95/ 35002 .2 A variaple rat e speech encoder provi des
speech data at full rate when the talker is actively speaking, thus using
the full capacity' Afvdriablé rae:speech encddearprevrdehspeed\/dataaatlfmnrﬁtevdpaech
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increasing pr Ql%aigrlecl Yo the «asslgm of mawsdmtmesnwmema« Ithefdrﬁﬂosure
~ thereof is incorporated by reference herein. In the above mentioned patent
application a method and apparatus is disclosed for combining data of

15  differing types from differént sources in a data frame for transmission.

' " As ‘digital commumcatron systems become more prevalent,
applications of the systems are growmg. As the apphcahons available grow,
there is an increasing probability of differing capabihues between devices on

- each end of a communication link. Such differing capabrhhes can be in the

20 form of encoding or de:odmg frame structure formats, or in service types

- provided or in data rates supported 'As the probabihty of differing

- capabilities grows there is an mcreasmg need for service negotiation

between devices atternptmg to commumcate in a wireless communication
system. -

SUMMARY OF 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 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,
seoondary or digital data, or signaling data.

35 - It is an object of the present invention to provrde 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

>



each end of a communication link. Such di ffering capabilities can be in the
20 formwbsssswzlii ng or decoding frame structure formats porruseswrss vi ce
types provided or in data rates supported As the probability of differing
capabilities grows there is. an i ncreasing need for service negotiation

bet ween devices attenpting to conmunicate jn a wireless comunication
system 25 SUM\/ARY OF THE | NVENTI ON The pr sent invention is a novel and
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Itis ‘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 is not accomplished over the
- common channels to continue service negotiation over traffic channels of
additional capacity. :
20 In an alternative embodunent, no mformatxon 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
25 communications. 'I'hls type of service negotiation is particularly useful in
mobile to satellite commumcahons, but is apphcable to all communication
- systems.
It is further an advantage of the present invention to provxde a
" method and apparatus for changing the service configuration between
- 30 communicating devices without dropping the traffic channel connection
currently in place. Such cases where changmg 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
35 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, comprisixig the steps of generating a request




in adding a neM/serV|ce whil e nalntalnlng the traffic channel connection.
For exanghgﬂmﬁmﬁne 1s transmtting speech data and t hen péROSSbeast r ansm t
nodem data in parallel. Afifth case where service negotiation nay be used.
is in nodifying existing servi.ce due to changes in the link such as range
10 between the nobile station and base statlon (e.g. decreasing
transmission rates as range increases an# increasing transnission rates as
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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

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
configuration at the first communication device, transmitting the request
message concurrently with transmittmg data in the current service

~ configuration, receiving the transmitted message at the second
communication 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.

o Though the present invention is illustrated in the exemplary
'35 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



35 desirability due to a change in conmunicati-on environnment or |ogistics.
I n the progygekssegyention, in a wreless comuni cation sysippfigsosavessh a
fiLrst conmunication device originates a comunication service with a second
comuni cati on deviceé, a nethod for negotiating service configuration is

di scl osed; conprising the steps of generatlng a request 4 nessage
|nd|cat|ve of a service configuration at tBe first communication deV|ce
transmtting the reqguyest [es recejvjng the ,transnmtted ness t the
second communi P& pvention aﬂg{‘e@r i" *q g‘sﬁié’f&ﬁ Va¥ OB |
request i s acceiwe basestatiohito theanohile:staﬁunlmdylorrfmhawhemohﬂé statiootaithee
with the curreg gafﬁﬁﬁﬁhkhﬁ es of the second comuni cati on device,
generating a reSponse nessdge in accordance with the determ nation, and
transmtting the- response nessage. Al'so, in ‘the present invention an
apparatus fgr transm tt BRIEFTDESCRIPTION'OFTHEDRAWINGS 2 ser vi ce
negotiator for providing a 10 message indicative of a requested service
configuration, and a transm-tter for transmtting the service request
message. Further .di Thedeatures, olbiectp; end radviantagesi ofnthes present invention will

recei ving i nf opgRddme 6! Qﬁé'dé%leﬁoae ow $t farél{Bé!%W Wish
nmessage i ndicative of a r est e e .confl % e&rw ce
negotiator for tak&feincanjyactign with GH’HEE’ Wi p‘l‘olﬁjéq RFERCE Lhasagters

parameters 19 rhdgmtfyecm utandwherere. | n addition disclosed
in the present i nvep 18 ﬁ‘ﬁﬁﬁmﬂﬂrﬁ'g‘?. rﬁgq..?ﬁﬁﬁ%ﬁ%??ggg&%@u%at I on of

a traffic channel t|on _
connection. In-an e EBHG'P & i ablosk diagram of the wireless.commmnicationasystemsokt em
in which a firghe presenti IiagéhBondevi ce

Figures 3a-3g is an illustration of an exemplary set mixed data ftames,

15 and . .
| 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
: conﬁgurahon negotiation while a call is in progress for the base station.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

In the exemplary embod:ment the present invention is presented in

25 a mobile wireless environment. It is envisioned that the present invention

' is equally apphcable to wueless 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 mey 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 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

35 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 is communicated between base station 4 and mobile



IS conmuni cating with a second conmuni cati on device and wherein the first
comuni cati on devi ce requests a change of service configuration wthout
term naMOA§3M@ current traffic-channel connection, a rRERISHTISES
negotiating a change in service configuration, conprising the steps of 25
generating a request nessage indicative of a request to change service
configuration at the first conmunicatiog device, transmtting the request
nmessage .concurrently with transmitting data in the current service
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fromt he deﬁ,a' & RalSAE, Lapacy 15 §lsi an\tqgslu%wan%messages transmitted over

them must be restricted to a minimum. The paging channel is for one way
15 communication of messages between base station 4 and the mobile station 6.
The access channel is for one way communication of messages between
mob:le station 6 and the base station 4. '
o 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 those frames of information
transmitted from base stahon 4 to mobile station 6. ‘Conversely, reverse
traffic channel frames refer 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 attributes for bmldmg and interpreting traffic channel
25 frames. This set of attributes, referred to as'a service conﬁgurahon, consists
of the following:

1 Enmzd.and.Rexem.M\nhplr.x_Qphm 'Ihesecontrolthewaym
" which the information bits of the Forward and Reverse Traffic

30 Channel frames, respechvely, are divided into various types of

| ~ traffic, such as signaling traffic, primary traffic and secondary traffic.

Assocxated 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

35  Channel can be the same as that used for the Reverse Traffic
Channel, or it can be dxfferent

2. mmmmmmm@mmmmm These

are the transtmssxon rates actually used for the Forward and Reverse

«



t'aken in conjunction with the drawings in which |ike reference characters
10 identiwpsssseoespondi ngly throughout and wherein: Fi gurrcTiUSISOTES -
il]lustration of a wireless communication system Figure 2 is a block

di agram of the wirel'ess comunication systemof the present invention;
Figures 3a-3g is an illustrati.on of an exe?pl ary set m xed data frarres 15
and Figure 4 is a state diagramillustrating the nethod of service

configuration negot "Pfdfﬂ@ E’!ﬂh els ?é’éﬂefflgg{)“ PTRE' ﬁsixﬁs 1B§erﬂé§' for the

station. Figure 5is Service -

confi guration negot |§R“ﬁ¥ F# gc%’é@ﬂ‘?@ ljcan W%‘F@%Pi‘sef trapsmission; rates o
20 DETAI LED DESCRI PTshipporfedTbi-tierfaté-sitissddiated with/the Forward mlGlWl
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appl i cabl e Bo wi r el dzansmissionreates used fosrthenReverse Traffi udeop
et ?ELBP?C ot Lo Atk st %" by ‘&%?ﬁ”“‘ m‘%““‘“ﬁ‘t‘?m"“‘ém’*"’ﬁ"‘
o Ten 5o oy b el iikex RpHbR, fr o it o, e dupRoredd rites

anot her base stati ortramsmismonrmés usesh formthe Emwa;dt'l'mffms(:hamlﬂildaabe&heon
to nmobile station C?ﬁ%c'hﬁmwuseﬁ’?d rStheCREVErSs TeAf hﬁ%élc'br?theyrhah%é‘

provi des dgta to an é elves data from base statlon Basé statfon 4
transnits ddta to arfiffesent ves data frommobile station 6..1n the exenplary
enbodi nent the si s tra bet ween se station 4 and.35 no

Station 6 are. spiapayise OfHon Sontincos tfieee R o el 17 e B B o
wavef orns of which afraffiesChammel. i At detpodsible thad ttese cise nDi serviception ent

?ﬁanﬁel goéve?m In é&a&&mﬁm&@eﬁu&&%ﬁ%&&%&%smwé the
: o Forward and Reverse Traffic Channels to send only signaling traffic;
15 . or there can be one or multiple service option connections.
Associated with each service option connection are a service option,
a Forward Traffic Channel traffxc type, a Reverse Traffic Channel
traffic type and a service ophon connechon reference. The associated
" service option formally defmes the way in which traffic bits are
20 . processed by the mobile station and base station. For example a .
service option may specxfy 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 trafﬁc used to support the service ophon A service
25  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 Forward Traffic Channel only, the Reverse Traffic
Channel only, or on either the Forward or Reverse Traffic Channel;
30 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 ux\iduely identifying the service option
connection. The teference serves to resolve ambiguity when there
35 . 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



whi ch information is communi cated between base station 4 and nobile 6
stationF{b ﬁ%”afflc channel is for one or two way C?%’ Lon of

i nforma ween nobile station 4. and base station uhi quel y

all ocated for communications to and fromnobile station 6. Information
traffic, in the exenplary enbodinent, includes primary traffic, secondary 5

traffic and signaling traffic. Prinmary #d secondary traffic conmunicate
digital information data such as _speech, .modemor facsinile data, and
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. ~ propose an alternative service configuration. If base station 4 proposes an
15 alternative service conﬁgurauon, mobile station 6 can accept or reject the
. service conﬁgurauon proposed by base station 4, or propose yet another
service conﬁgurahon This process, called service negotiation, ends when
mobile station 6 and base station 4 find a mutually acceptable service
conﬁgurahon, or when either mob:.le station 6 or base station 4 rejects a
20 service conﬁgurahon proposed by the other.
CItis also possible for base stahon 4 to propose an initial service
co'n.fngurahon when paging moblle statxon 6 or propose new service
configurations during Traffic Channel operahon. The service negohatzon
 proceeds as described above, but with the roles reversed.
25 The followmg messages are used to support semce configuration and
negotiation:

1. Service Request Message:- Mobdestahonscanusethxsmessageto

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 configuration proposed in 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
35 station 4 can .use this message to reject a service configuration
proposed in a Service Request Message, or to propose an alternatwe
service configuration. . . o



25 frames. This set of attributes, referred to as a service configuration,
consi sts owadgssséeal | ow ng: 1. Forward and Reverse Milti pl epciipsosoress These
control the way in which the information bits of the Forward and Reverse
Traffic 30 Channel frames, respectively, are divided into various
types of traffic, such as signaling traffig, primary traffic and secondary
traffic. Associated with each rrultipl ex option is a rate set which

specifies the frgma %% chtfcﬁt Q%aﬁqwmqnggg k
mul ti pl ex option. |p ex op fonuse he Forwar%q

Channel can be.the  SEAPtASerHice cOBBGFASION PROPRERALIL 8 SPYFS Fsassr it
can be different. 2orfServite ResponsecMessage] antlifinstrGttomobile Staticmiésto

Rates: These are th ually used for the Forward and
Rever se 7 Traff.s‘%W‘g%ﬁé@?@f# The transmi ssion rates for the

Forward Tragfic arQe n 206 ob! NISHI r rted
by the rat egset ggsm al e0 lFﬁBﬁ ikl Chi?idr?glannﬁf:ﬁu?gm
S!

option, or a subset Tes5age §9pﬂ6!‘9§3’ ‘Sl Fﬁal“éPtll?“ o2 new servrce
transni ssion rates: wonfigueatidrie Reverse Traffic Channel can incl ude al |
rates supported by the rate set associated with the Reverse Traffic Channel
mul tipl ex optionB. orﬁemuﬂpﬁmncmm eMobilestatiorné anddbaseistatiom 4

rates used for the R used
A AN Abldafe §5 3Le $62Pick DpHOR REMRCRuricHBAS.

for the Reverse Traf an ‘be 1 different. 3.
Servi ce Opiioon Cenntightition Meessge: MObHEISYANSS 6 taruSe this fivesEagé ftbC

Channel . It is posmﬁ%sogeh% uh%g{ Seﬁv%cen&rﬁf"\gu\ﬁﬁgnppt ion -

7 Channel Assignment Message: Base station 4 can use this message to
accept or reject the initial service configuration proposed by mobile

station 6 in an Ongmauon Message or a Page Response Message.

15 8 Page Message: Base station 4 can use this message to propose an
) initial service eonfigurahon.

9. Eage_Resmnse_Message Mobxle 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 Request Message Base station 4 and mobile station 6 can use
this message to request service capability information from the
mobile station.’ '

1L .Wﬂgg Mobile shtron 6 and base station 4 can use
25 this message to return the service capabrhty mformat:on requested

by base station 4in a Status Request Message.

Durmg orlgmahon of a mobnle statron termmated traffic channel
connection, base station 4 sends out a page message over the paging
30 channel, which identifies mobile station 6 and requests a service

s conﬁguratron. Mobile station 6 then provides a page response message over
the access channel which aclmowledges the page, and either accepts the

. requested service confxgurahon or suggests another service configuration.
Base station 4 receives the page response message and then responds with a

35 channel assignment message



connection, in which case the nobile station and base station use the -
For war dy@ydséggyer se Traffic Channels to send only si gNFPcrifkodib7ad | C; 15

or there can be one or nultiple service option connections. sociated with
each service option connection are a service option, a Forward Traffic N
Channel traffic type, a Reverse Traffic Channel traffic type and a service
option connection reference. The associ 80ed service option formally defines
the way in which traffic bits are 20 ~ processéd by the nobile, station

and base statlonlfmb statiane6 has accepted the sexvice.condigaration requested iy
encodi ng- or tRe Pagemebsigetér ifothecaltonthtive serwicd adonfiguration requésted by 0 be

EEELf’fyift el gﬁﬁ@ﬁaﬁgﬁmﬁﬁ ] Ff%éﬁv%%“o i ?é U ce

opase) rstaunnréqt:anmtse auchammelaagsignment amessage atceptimgier such

i?kg\rml gEe” erV| ce optli gn Lapon e | chn(?g‘a f&fiaﬁﬁ ik
suppor t ed  oRRANREInf Bt‘?Pa&F?&% ?ﬂ@lﬁﬂtv’“ Eh"? ReVé& d’ﬁ%ﬂql QV%annel
only, or onwdiithecomraurications! may Fbe ccondutted fusmg}ﬁnnetcepmé)d servxce or the

For var g Sﬁébﬁ“éé'?“sm? a??."%’a'&annﬁ EVE RRdurkioh ReBeOB) PaU 7,

opti on conn8kation6 inf Fd??GG wmmgle&smaﬁsn%accam %P%ﬁm fg the
servi ce 10pt tigh baseatition 4 Hanshtits acsignab contsining edahml aAshigguhént when

Station 6 cHFRIELE sﬂﬁiﬁ‘q" the Sﬁq“eéﬁf @%*ei’%ant?‘f’g &?ﬁwg oo .
connect i on provjding itesff ohile station 6 to a traffic
channel over whxch commumcahons may be conducted -using a. default ‘

~ service configuration which is a universal default service configuration
15 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 configuratlom ‘There' also may exist
more than one universal default service configurahon 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 messages are transmitted containing 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
' 'speuiy the forward and reverse mulhplex ophons respechvely and each are
sixteen bits long. 'l'he fourth field spemﬁes the rates. As stated earlier, each
multiplex option has an associated rate set. The rate field of the exemplary
30 embodiment has a smgle bit for each associated rate of the reverse multiplex
~ option and a smgle bit for each assoaated rate of the forward multiplex
" option. These bits are indicative of a whether or not to accommodate each
of the rates within the assoc:ated set of rates. For example, say that
associated with a mulhplex optxon are four rates, a hlghest and three lesser
35 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
. h:ghest 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



configurations. during Trafflc Channel operati-on. A proposed service
confi gur awiows3seme differ greatly fromits predecessor or RCIUSISOT6ES y -
simlar. For exanpl &, nobile station 6 can propose a service configuration,
I'n which all of the service option connections are different fromthose of
the existing 5 configuration, or nobile station 6 can propose a service
configuration in which the existing servf e option connections are
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when pagi ng € sta r e e configurations durin
Traffic Changapdb FBPF %M@%%@ﬁﬁﬁ% proceeds as descri edg
above, but with tM the dnitiation sofda ptobile statiom coriginated ntyaffic ﬁ@@é‘egre
used to supp m&u&uﬁ% sefdBdt B 3GHd] Fonsiting oﬁﬁli‘drw%t

Message: Nbbi t t h |
confi gur a9 Olmesg;ggos ﬁggpuigﬁée% S@ﬁ@?’ﬂ?@%&ﬁﬂ?ﬁ% rsf%rﬁs(sﬁ%g in a

~Servi ce Respénformdtionaover Rhecacdess ichannel 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 acceptmg or re)ectmg the service requested in the

20 origination message. '
R If base station 4 accepts the service confxguration 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 communications are conducted using the universal
default service configuration. 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 process by rejecting a service configuration proposed by the
other. = R '

" 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 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




30 4 can use this nessage to propose a service configuration, or to

reject a service configuration proposed in a Service R sage. 2.
Ser vi celee%’ﬁﬁwge.l\/Essage: Mobil e station 6 can use thi %&8&5 0 accept

or reject a service configuration proposed in a Service Request Message, or ~
to propose an alternative service configuration. Base 35 station 4 .
can use this nessage to reject a servi dé configuration proposed in a

Servi.ce Reqyest Me . Or er.nat i ' .
cont | gur at | Bhe rectiesds dakuf pediorls Tatsas dEUSEURE A KEriEy ofRguration . 1 o
message to whidpwoaldsbe bestcfor thf applicationn Also,theduse statiogamay Jeamsmitest
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station 6 ceobilecstation. nmsEhegrobile gtations mayninformy the base,station, whed at i on.

7. Gﬁannelaﬁﬁgesrmem cMBabitities ocBafSss [thht Bhe basé Btatich chhsupdarails t o
accept or r e‘ . the Initial service configuration proposed by nobile

station 6 i i gi nati on Message or a Page Response. Message. 15 8.
Page Meq@age: BaRigusé 2tillustrates the base statiornasd ayebile statiopoapparatusiiofi al

servl ggsgggié{eggf&%m TiventidiIARRO IRRfAHYS oF % mobil st térdiriatean use
tra}fic 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 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
20 address information and provides the combined signal to encoder 24.
Encoder 24 encodes the combmed .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
25 is a spread spectrum modulation format, which is described in detail in U.S.
Patent Serial No. 4,901,307, Although spread spectrum modulation is
 described in the aforementioried patentat 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 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. Decoder 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
mobile station capabilities a page response message which indicates whether



accept or reject the initial service configuration proposed by base station
4 in.a Page Message, or to propose an alternative initial service
~configuraW@35003. St at us Request Message Base station 4.%EEP%%BF?% station
6 can use this nessage to request service capability information fromthe
nobile station. 11. Status Response Message: Mbile station 6 and base
station 4 can use 25 this messagel8o return the service capability

i nformati on requested by base station 4 in Status Rﬁguest Message. During

ori gi nati on abacqmmm;e:tuwmquemsnmmm@smsoa the Page meSage r pase
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ceept od Sorvi ce. cEHR B FRPIYE ol maBile Basisi oSty Wehfar o,
r equest ed by statiohd0 by antenna 12. The received signal is provided by antenna 12t
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. Demultxplexet 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
p'age response message indicates acceptance 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 provides a channel assignment message accepting or
acknowledging the agreed upon service configuration to multiplexer 48.
Furthermore service negotiator 22 provxdes a signal indicative of the agreed
25 upon service configuration to encoder 24 and decoder 20 which encode and
'decode future data mcludmg future messages on the traffic channel in
a accordance with the agreed upon service configuration. If the requested
altematxve service configuratmn 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
' multxplexer 22,
Multxplexer 2 combmes the channel assxgnment message with traffic .
" channel information and prowdes the combined signal to encoder 24.
. Encoder 24 encodes the ‘combined message and provides the encoded
35 message to transxmtter 26, wluch in turn upconverts, modulates and
amplifies the sxgnal then provxdes it to antenna 28 for transmission over
the paging channel.
| The transmitted signal recexved at antenna R2is provxded through
duplexer 54 to receiver 34 where it is downconverted, demodulated and



station 6 in the page response message is not acceptable to base station 4,

10 thenywpasgsops ation 4 transmts a' signal containing pceRsAREssassi gnent
message rejecting the requested alternative service configuration and

providing traffic channel information directing nobile station 6 to a
traffic channel over which connunicatiogi may be conducted using a default
service configuration which is a univerSal default serV|ce conflguratlon 15
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and thi Fﬂ) Egm f th.e orvva d-an reverse ex options respectively
and eac ng. -The. fourth fleld speC|f|es the rates. As

stated earlier, lmche nasletofdraﬁﬁccqhamal hmerhoaaa_mamlem a anebilestatiire r at e
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rate of the39PERN snal‘tqffsléih tmessage %S! SO%FMEFC%R
whet her or pequésted byomobilet stationh30 tot fraultiplexer 48, hiMultiplesers 48i aimd set

o 15e3s oA OB, S gﬂ‘ by e A
acconmmmdat eregistratigneinformation, numbering planzinformatiancand dialed digitit es,
then it woujrfopatibfcand pr@ﬁaé&tﬁé *EnWihéd & g enebdér$6. Endoder SU © ¢ hat
t he hi ghest raode |t§‘enot acccfg)igz'i‘laai aen&nd SEies %ncoded signal to transmitter-
52. Transnutter 52 upconverts, modulates and amphfies the encoded signal,
20 and provides it through duplexer 54 to antenna 32 for transxmssxon over the
- access channel.
| Base stahon 10 receives the transxmtted sngnal at antenna 12. The
.'recexved slgnal is provided by antenna 12 to receiver 14 where the signal is
downconverted demodulated and provxded to decoder 16. . Decoder 16 -
25 decodes the signal and prov1des the decoded sxgnal to detmdhplexer 18.
Demultiplexer 18 separates the ongmahon information from registration
 information and numbering plan information and provides the origination
message to service negohator 20. Service negotiator 20 determmes whether
the servxce conﬁgurahon 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 confxguranoxi is to be used. The service
confxgurahon channel assxgnment message is combmed 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.




other bits to Indicate that they are acceptable. It should be noted that
t he sel ect 8 é"gg rate subset within the set of associ at ’&Bﬁ&k not
limted to @"g | udi ng the highest rates but that any rateé subset may be
sel ected duri ng rate negotiation. For exanple the device may specify that

t he highest rate is acceptable, but that one of the |esser rates is not
acceptable. In a preferred enbodi nent eac15 reguest nessage specifies a

sequence 5 nunher be .i pcl ed i,n t rres ondi n sponse e.
Thi's sequence nu 9@%’! efgg‘ﬂg?sa é‘ﬁ?ggég B%M"Pn ?ﬁ
correct requesécetlni!samalﬁsepmmdpdethmughl duplexes 54 tousm:eirversM rwhich case
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The channel0 athamtemigmangmxessagel 103 servxeepwgmtadm:dptl if) the charnel ng
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6 1n the orl opRbddite' GARBUFRIdIT AR atsiBRineht HEEEEH fndifhtes 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 confxgurahon is found or the traffic channel
20 connection is dropped.
- An exemplary set of frame formats as specxﬁed 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 copending U.S. Patent Application Serial No.
25 ' 08/171,146. Figure 3a illustrates an exemplary generi¢ 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 tells the receiving device
'which frame format of the séet of frame formats allowed by the current
multiplex option is applicable to decoding 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, in 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
35 information to initiate and maintain a link in the communication system
" such power control information or service negotiation information.
Overhead data is data transmitted to increase the quality of the frames bemg
transuutted such as error correchon bxts or decoder taxl bits.



25 base station 4, then base station 4 transmts a channel assignnent
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dat abase. tapacity in ﬁlgmmxtteduﬁams.es'lmseexmse capadityocareibé wped/to st ati (‘I
appar at us gtcommodate the sunultaneous transmission of secondary or signaling
' 15 traffic. In the exemplary embodiment, secondary or signaling traffic is
buffered until a frame of less than the predetermined maximum rate for
primary traffic is provided by the variable rate vocoder, at which time a
portion of the buffered secondary or sxgnalmg traffic is provided in the
excess capacity 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 frames to.
a lower than maximum rate in which the secondary or signaling traffic can
be provided. .
‘Referring agam to Fxgure 2, pnmary traffic is provxded 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 forms into the frame formats in
accordance with the selected multiplex option. :

30 * One important feature of the present mvenhon is the capability of
performing the service negotiation without interrupting the currently
selected service in progress. An example of a case ‘when this may be
desirable occurs when a user is. commumcatmg by means of a selected
service configuration, 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 uset is transmitting speech

- data only, but during the course of the conversahon wishes to transmit
facsimile or modem data in parallel The user. mforms the service
negotiator of the desire to transmit secondary data and the service



the present invention. At the initiation of a mobile station term nated

traffic chgoesssegpnnection, service negotiator .20 provi de pcauses/onesse
configuration request or may request to defer service negotiation to be
conducted over the traffic channel. In the exenplary enbodi nent, service 15
negotiator 20 provides a sixteen bit nessgge speci fying the servi ce _
configuration request. This allows the sefvice negotiator to specify 216-1

di fferent possney oﬁafaniheﬁup S thecéctifiguration tocadtbirghioditecthenidditivhal 0
defer servi cez{uuégﬁﬂl ations t0 be conducted over the traffic channel.

Mul ti pl exer 2 Phes the page nessage with nobile station 20 address
i nformation and prcAnother examplertoay edcuri when atusee is tapsmitting@tandata tte

encodes the cogpigeds ahw%teenﬂupge &%sofuggxeﬁeﬁosg tﬁeﬂzﬂwfsoﬂidé %ter
26. T t t t encode al
IR Ak e oo
channel. In tﬂﬁ ghxerlnl anye bodiment; uthet mo’bnle)rswtloﬂ&nay recejvead

SErial N md“é‘%ﬁ@ﬁ‘@ﬁ%‘ou o) sﬁﬁspec rum‘*"‘é’ge‘éﬁ"m shgined alll

the af or enent if5aBes. plfithaquali becomes tpadawthen ibmyasbe mssméehﬂte
invention is afigbilé !taﬁbﬁ'tbctﬁdﬂsﬁut at Wa&dwar 56t 6fratds. 28 tRe Wata and

0 any kol itk e Spife, pRBCLATR SEHRH k80 15 6 é%g.apiﬁe" el ©
mobi | e st at i orfag® whilainaeasing its emesy pewbite Ary mhodgfgemnug@ needato enna
ggn;[)glrjfgggsd'ltjm@m mghﬁ i;ﬂﬁal ﬁ e s Wﬁ%%ﬁ.dgﬁ\e of '
Decoder 36 derclgﬁ C‘F‘ ?‘@'c %egﬁmﬁaq aﬁ?@d"ﬁégdﬁg& i gnal
to demul tiplexer 38. Denulti pI exer 38 separ at es the page nmessage fromthe
o o rele T 01 AL ELPMBIIREMIE,LC,
the current gés%ﬁtﬂm %8’3} @W@F@MWS‘E&@e whi ch
i ndi cat es whet(epmobile 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 stahon detects that recewed power is l'ugh 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.



13 to accept or reject the requested service.configuration of the page
message_or whether to suggest an alternative service configquration and if
so whi chVAI¥EMRati ve service configuration to suggest. %ﬁyéh goti at or
40 provides the page response nessage to nultiplexer 48. Miltiplexer 48
conbines the 5 page resporise nessage mnth addi tional information which may
I ncl ude registration paraneters and ot Br .nobile station paraneters. The

Gata and pr ovi oESER SRR R Zgﬁ ?ﬁ?ﬁ?ﬁ?‘*ﬁé el afEn, of sfec "

upconvert s present ieentiord aFhe mgea&hdbeede inifion ofnthe)rsdateseori t

t hr ough 10 ﬂh@ﬁ%?l é@tﬁeomﬁ onof firventionover the access
channel . TheBS| gnha ransmtteg rom no ﬂ%?e station 30 is received at base
station g0 by artenn adaml tenna 12 to
recei ver5114 V\/neriie thmwm te %e du+a 5@‘ provi ded to
decoder 16. Decégtivedhecmobile station prasessps) Wd igurationded 15
signal to denul &éq)ﬁwﬁo@mmm@mmﬁeﬁm es the decoded signal
i'nto the page response nmessage and ot her dat a transmtted by nobi | e station
30. The page re9ponseyiremesader i Sert £10 M e€sa o cSiibfiaicti &.- 40. If the
page response [ ndi,cat.es -agcept.ance, of t rylce ¢ guratlon 20
request by tmggh'h‘e g‘%@'@c@fmﬁf ﬁgeaﬁ%rIHQWQ/é% figuration
of the page respeceiee mSemgequ\the to base station 10 t hen service

negoti ator 20 provides a .channel aSSI gnrrent rressage acceptl ng or
acknow edgi ng t Be agWaiting : : lign €xer 48.

Furt hernore serwﬁﬁ Qog &gglgr&b@eihé\dg 4& gva‘rl of th_e

agreed 25 upon seryi ce _con ration.to enco and deco er 20 whi ch
eﬁcode B P ~receive a Servxce ri\dess - (
‘4. Waiting for Service Connect Message Subfunction -
Whﬂe this subfunction is active, the mobxle station waits to
2 _recewe a Semce Connect Message '
5,

this subfunctxon is active, the mob:le station waxts for the
action time associated with a new service configurat:on and
then sends a Service Connect Complehon Message.

At any given time during traffic channel operation, only one of the service
subfunctions is active and the mobxle station performs the processing
associated with that subfunction. For example, when the mobile station
first begins communication on the traffic channel, the normal service

30 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

35 accordance with the exchanged capability information.

' The mobile station transmits service request messages and service
response messages that acc‘épt' 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. If the base station accepts a requested service configuration, it
transmits a connect message, which indicates the acceptance of the requested



decode future data i ndudi ng future messages on-the traffic channel in

accor danceyghidsehne agreed upon service configuration. |f ptipesssasesst ed
alternative service configuration of the page response nessage i s not

acceptabl e then service negotiator 20 provides a channel assignnent 30
nmessage-speci fying the universal default %ervice configuration to
mul tiplexer 22. Ml tipl exer 22 conbi nes } e channel assignnent nessage with

traffic chan@@}‘g«' @E?;rla' %@ﬁ &?ﬂ: | AeWhid vl edNGpaR"  24.
Encoder 24 enco %égét coa (Ilf]:%g W‘%::‘ gn -pragslai des the eng%?ed :
message to t SETHieR fenfiguratio nee Wipconverts, nodul ates and

amplifies the sigReferrinigcto (Figureld; thie service megoetiaiohopracedhurei for dheover .

t he pagi ng chg e ' ' | '
orovl dad ¢ o ARCHLE 41268 if LRFHM i BSRGmACEIVIE SRR Bibek 70, The
dermpdul at €& e statjop may MWQJ‘G@Q%QF@M%?SQ&QSB@%%&%WI@‘& gnal
“and provi des reéeitr@ ﬂ?é@ttés't [Fronicthe38ser fomaldve| sexeice dordigaaations ThHehe
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and transni t user, 2hesmebile stationieendsha secvice cequestomessagerindicativenof dhet o
Service negoldesired ridW sdrvicé conki Hhase statibA andl erdBFsCR{L WaRing hen

service- nﬁﬁ?t | at or, 40 provi des ﬁwﬂgﬁfg |_ndb§§a‘|ée3 of the universal faul t

service cHhi fORSeIVIce FesRPNSR MBRSABS Ber and service negotiatio
continues over thWhemtlie mobilestation receives aservice request impssage,dt may agr eed

Do, oL e PR Lecth GRSl S 1y S e
_ ~ alternative service. If 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 configuration 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 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 °

30 configuration, terminating service negotiation and entering normal service -

subfunction block 70. S o .

' 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

35 proposing an alternative service configuration and in this case the mobile
station will remain in waiting for service request message subfunction
block 76. If 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



originated traffic channel .connection, service negotiator 40 in nobile

station oSS! des an origination nessage i ndi cati've lo£ €

confi gurva?l on %equest ed by nobile station 30 to nulti p?ltexer %&’dxﬁm tipl exer

48 may 15 conbine the origination message with other information, such as

registration information, nunbering plan information and dialed digit

I nformati on and provides the conbi ned 28 gnal to .encoder 50. Encoder 50
.encodes t he.conbined_si 0 nsmtter
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Decodersl&xaﬁudmu tmecengeal Wurdkemdnaimawhem
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fromregls ratlon I-n orna on an erlrées an I N ornatl provi des

the ori gi rkervies mﬁwgm sérvice negotlator ~20.  Service negotlator 20
det er mi nes whetlfiqhe tri6bile station SR’ theuwaiting) forcsereidecrbsponsé medsage nat i on

|
S‘Sifzﬁﬁe'nf @&é@%@%@»@%mx “%ﬁéeﬂﬁgé’é# coﬁ%%%g%?%?””e
speci f $0 ngpropesing an allerrative sery Wmoscihmjmmvma@mcbe used.
The servi GRessag mna&e&wea@a&ﬂmﬁﬁeagg@m emaseew 6t laeﬂutél
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to normal service suggmch fock 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
20 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. conﬁgurahon, 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 connect 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 service conﬁgurahon 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 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.



‘5 Mobile station 30 receives the transmtfed signal at antenna 32. The
recei ved wigmaskeoks provi ded through dupl exer 54 to recei vimrT/Gsdsmeress h
downconverts and denodul ates the signal and provides the signal to decoder
36. Decoder 36 decodes the signal- and provides the decoded signal 5 to
demul ti pl exer 38. Denul tipl exer- 38 separ es the channel assignnent nessage
fromthe traffic channel information. | tiplexer 38 provides the traffic

channel i nfor mati %ﬂgﬂésmﬁsﬁs@m&#& AR°f0r the basé stitidh ¥t piéent

transnmitter and tgwu o %@ ss|8€*€?ndrecsg ﬁ@gnqtmeb

i nf ormati on” HYEEN
channel assi glmbaseshhong!fﬂ\epresentanvermtl ator 40. If the channel

assi gnment_ message indicates base station 10 has. accepted the requested
servi ce cohfigurakion, Orwhﬂeﬁh&ﬁwm thf or mati on
regarding the acdstivedthecbasecstation progesses service configueations requestsicoder 38.
I f the service cdréingthetpersonalastatioreandgsends servivegeonfiguratiors base
station 15 10 ha Fequests te the personalistationd service configuration, then
service. negotiator 40 provi des the |nformat|on regard| ng the un| ver sal

def aul t vi ce ;:.--,.«- REEISE N A ALESASCLORPURBINERRIS®r vi ce :
confi gurati on ned¥hilet this suhfunction lévm\teheﬂl& bm cstehenrwmsl\ngot i ation
continues until aemveualseyvuedbgmmessegm ce configuration is found or the

traffic channel 20 coghnectiop dr.od. A exenpl ar et of ‘frame
formats 33 speci | Ty ., YA ok gy e AReNS of the
service nf i gur '

f
apparatus for prd9tdY®a Sﬁ‘ﬂ"ﬁ

i n ‘copendi ng US. 4Paten ; { er, A 4&%'}{ gure 3a
illustrates an e - ) ¥ 2 e 3a
consists qaf threeg righds: . % f Y%- af?(ﬂ AL PUnd an
over head T el d. e vi ng device .

While this subfunction is active, the base station waits to
receive a Servxce Connect Complehon Message.

_ At any given time durmg traffic channel operation, only one of the

-servxce subfunctions is active and the base station performs the processing

assocxated with that subfunchon For example, when the base station first

~ enters upon commumcatlgp on the traffic channel, the normal service

30 subfunction is active. Each of the other subfunctions can become active in
response to various events whlch occur during traffic channel operation.

) In normal service subfunctxon block 100, the base station is

_cdm.mun_:ca_h_ng with the mob;le_. _s_ta_hon ' The base station may receive a

service request message or may need to request a new service configuration.

35 If the base station needs to request a new service configuration, it transmits

 a servxce request message proposxng a new configuration and enters the

waxtmg 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

40 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 wamng for servu:e act:on time subfunction block 104. If the base

station receives a service request message proposing an unacceptable service

| eonfxguratxon, it may send a service response message rejecting the

45 proposed service confzg_uratlox\_ and remain in the normal service



which frame format of the set of franme formats allowed by the current

mul ti pl eywodRBsgee | S applicable to decoding the current fpcayiNe9768S
information. 30 The traffic field contains the data that is being

transnmitted. In the exenplary enbodinent, there are three types of traffic.
Traffic, in the exenplary enbodi nent, i cI udes primary traffic, secondary
traffic and signaling traffic. Primary "and secondary traffic comruni cate

di gi tfll Ingﬁgsﬁhteanqmebﬁeréggm afaaaﬁhna ﬁma)seit‘\aeslres ; %e?s .
si gnaling data conmuni i nfor 0,1 Ri n intaln a lin
in the combffl FEE?'P&) §§t§ HEEHE#P& ﬂﬁﬁ?ﬁ?&&sﬁﬂﬁ |
negotlatlomeqnb&msaagesmnoacblothO&s data transmitted to increase the
quality of the fga NgtaltioN) s or
decoder fail hits wﬁg’;&ure ggﬁﬁﬁ%it é?ﬁ %r?g‘rrféq\?\nq?ﬁ Q &SBPEmary or
speech t af?‘*@“ﬁﬁﬁ%m it MPY pece We‘ﬁ"”ﬁ 5%‘!‘?‘&?&“335?&‘;2“ i ch
bot h speechamptaﬂcgmila p:,oposeﬂfsewxeecohﬁgngﬁmaospoposinglamaccepeahlel y, and
Figure 3d- | ‘E ées? Rﬂ?i a%{h‘m{im‘r l._tﬁ&fﬁfse HORC

traffic are Dbeing Hiadhn aneously. ures 3e an

illustrate mmsmm.messssemmmgemes ﬂceoarhm:andaentea: éhsel ng
transni tt edwaitihg fers@vice adtion time: Wﬁéﬂblﬁékamndflthﬁ Basafstadionr e all

var | 2bl 23”24953\7‘5@33' Piict FERAD mlessddh BORREEA brvite e ﬁgmﬁ%t atont
Appl i Cﬁt i oralsprsend Nos;erstneompme msaaseopmpqsmgme vemeyvnce)a(lr ];T:J ﬁq
dars 1ot STEpISA M ot st e
This excesst SaRVige gurasion, ige negouption 1§ terminate
t ransm ssi candathesbaserslahon entess goahahsemoe subfunchon 100. Also if the base
15 station receives a service request message proposing an unacceptable
configuration, it may send a service response message rejecting the
proposed conﬁguration, tenmnat:ng servxce negohation and enter normal
service subfunction block 100. . :
If the base station is in wamng for response message subfunction
20 block 102, it may receive a service response message accepting or rejecting a
proposed service configuratxon or proposmg an alternative service
configuration. If it receives a service response message rejectmg a proposed
service configuration then service negotiation is terminated and it returns
* to normal service subfunchon block 100. If the base station receives a
25 service response message proposmg an unacceptable conflgu:auon it may
send a service request message rejectmg the proposed service configuration
terminating service negotiation and return to normal service subfunction
block 100 or it may send a service request message proposmg an altemahve
conflguratnon and remain in ‘waiting for service response message
30 subfunction block 102. If the base statxon receives a service response
message accepting a proposed service confxgutatxon or proposing an
acceptable alternative service configurat:on then it sends a service connect
message including an achon hme and enters the wamng for service action
time subfunction block 104. - |
35 - If the base station is in wamng for service action time block 104 it
waits until the action time arrives and then uses ‘the new service
configuration and enters the wamng fot servxce ‘connect completion
message subfunction 106. Upon recewmg servnce connect completion
~ message 106 the base station enters normal service subfunchon block 100.



i5 traffic. In the exenplary enbodinent, secondary or signaling-traffic is .
buf f ered Whébiasges r anme of | ess than the. predet erm ned maxp&posdswbésst Or

‘primary traffic is provided by.the vari %ae rate vocoder, at which tinme a
portion of the buffered secondary or S|£ ling traffic is provided in the
excess capacity of the frame. In a preferred, yet exenplary enbodi nent, 20

when the transm ttThagpmwoue descupmne wﬂhs@;eﬁemcyembodugeats ngpmdedc for
transm ssion %ﬂ %WQFHSEQBE esent Shvéitidr. anes
n IT&XI

to. a lower t te |n !l S aeco dar%&?ﬁ?&?ﬁ%ﬁ%&?;;;

can be provid
by .vocoder 42th036 sk!llad in shaart;lamﬁ theagéneric pnpciplesjddﬁh;drimtem mhyobe

facsimle hown)
via the ex ng? |Hrffeal?&n% wmgﬁgxer o) E serV| cgs
negoti at or acThys 1t Bmenhsnwm%ssmet aamfgcf be dm%tte the
&arre for{rat fenmomndmn\mwntm i ¢ bé aesorded the wid o _icoﬁﬁfstent

e inportan r capability o
perform ng th‘ghg\% éﬁ@lﬁgﬂt r?il&ﬁtﬂ%%%#‘%%fh%g the currently
sel ected service in progress. An exanple of a case when this may be
desirabl e joccWECDAINE:2 user is communi cating by means of a sel ected
service configuration, and decides that it is necessary or desirable to
perform 35 an additional operation in parallel or in place of the '
previously sel ected service configuration. A specific exanple is if a user
is transmtting speech data only, but during the course of the conversation
wishes to transmit facsimle or nodem data in parallel.  The user inforns
t he servi ce negotiator of the desire to transmt secondary data and the
serV|ce 17



negoti ator then prepares. the Jél__ g # on Cﬁc*ommdate t he additional
function r exanple may dt %@% u I § trans a data
’W
m stifis or oﬂ#’ﬁ %%@%rs t he
ener gy

rate or set of data rates, but |pecau
uﬂ‘BiGSK‘thtp?aQ In an exenplary e $€I ment, the nobile station may
ﬂ&h fromthe base statfon indi cative of the quality of
frames. If the qu wel becones too lowthen it. may
ﬂ Ithe mobi | e statlowyﬁt-at | ower rate or set of
rates By reducing the data 10 rate the nobile station could if desired
keep its transnissi oln ppvwirdless scommunitation csysteimdn twhivhergyfipstr bit.

Al t hpd

o | cai o PREG] Jefick Geigl il d cobmiicitioh kehicd Sdf i estnd, 1
that the dspmmtngnodmdcgearm for megotiating , seryjcengonfiguration,on
detecti ap QB“‘I? heBtepy 60T rate on forward |ink; (b) base station

det ecti on of ne _error rate on [ se link; il e.,station
otects it powdarafiiy aar%wmmemﬁéa T 2K 26 Ata( | on
detectsﬁtsammmmmaamdwineior the forward I|nk (e) nobile station
detects that Wdi‘e?] eQi"hﬁEka%@f ward |ink; 20 (f) base station
det ects f hat cel ve p r | s* 1 ow.on Feverse |jnk; base station to

nobile & ati on pecalying & ,t&ns%d( Message; F'es%@aﬁ%‘? gemmuRicaionor .

Conver sel ydevizep of the nethods for determining that the data rates should

25 be jgncrease r error
rate on forvva Wﬁégée%?gﬁﬁ%@@fﬁghﬁ%l? Qép mg% s?'i(? rate on
reverse |i L0 somm tion, deyice;in aceordance wﬁkrcuréemosmabslhw of i
threshdi2d $aid sebond comnwenidtioh idevicef d) base station detects its power is
lower than a thiganigtihg °& reSpbRES htbsshBE’ in accordance with said
14 determination; and _
transmitting said response message.

2 The method of Claim 1 wherein said response message is
2 indicative of acceptance, rejection or suggesting an alternative service
configuration.

3.  The method of claim 1 wherein said request message and said

2 response message are transmitted over common channel and wherein if

said response message rejects said reqﬁested service configuration said

4 method further comprising the step of communicating service negotiation
messages 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 transxmthng 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 indicative of an acceptance of said requested
—_—

LT



IS high on forward |ink; (f)

r evecarishinvess 35 (9)
h) nobile station

base station detects that recei
base st aWD®53%082 npbi |l e station
-l ocation is good. . 18 Figure 4 i te diagramfor the nobile
station of the present invention. The foBowing are the definition of the
states or subfunction of the nobile station of the present inventiogn: 1.

Nor mal Ser viservioy bonfigutation and forcproviding arsignali indicative of:a transmission i | e
station pgogepmes tocsalcC ranshiittés and Wheréinl saids tiansmitter issfurther fbi-om the

Whi Te-thi s diansgtting ilormplion ln aindaffs MR B HEREQERIaY forthi. 7T, 20

Servi ce Request Message. 3. Waiting for Service Response Message

Subfunction - Viize ! C?@éspons%ﬁcﬁéﬁ‘&w&é‘% gphteh? foi Fevarying! ts 1O

15 receive Pssage Ing for Ser
Messae  2f unﬁqrmmmn PeMPrisings subfunction is active, the nobile station

wai ts - to receive aa régiver foforeteiving/ts tegmsmitted messapet indichtiveSefvace
Action Ti S bf unction is active, the nobile
station t?ém%#gf%égﬁﬁ %@ﬁéﬁ saslgiél ated with a new servjce
configuration an® Sefvice aegotiater: for determining inopsnosdance withagarrent

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 decodmg format of a
predetermined set of decoding formats.

10. In a wireless communication system in which a first
2 communication device is commumcatmg 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 request to change service
8 configuration at said first communication device; -
transmitting said request message concurrently with transuuttmg o
10 data in said current service configuration; "
receiving said transmitted message at said second communication
12 device; :
| determining if said service conﬁgurahon request is acceptable to said _
14 second communication device in accordance with current capablhhes of
said second communication device;

16 generating a response message in accordan_ce_lxth___s_ax_d______
determination; and

18 tansining seld respovse message. N A 1LY
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At any given time during traffic channel operation, only one of the service
subf uncti owe os/ssoexrct i ve and the nobile station perforns th PcPiuSssRSedsNg
associ ated with that subfunction. For exanple, when the nobile station
first begins comunication on the traffic channel, the normal service 30
subfunction-is active. Each of the other subfunctions can becone active in
response to various events which occur ring 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 nessages may be exchanged fer vi ce negoti ati on conductedsin 35
accordance with the exchanged capahli | <)'nfornation. The nobile station .
transmts service request nessages o ¢rvi ce response nessages t '
accept or reject a requested service FO iguration or suggest an
alternative service configuration. Tid Hase station:transmts request and
response nessages that reject or'su.»gs()an alternative service 40

Nedts a requested service
ect nEssage, which indicates the

configuration. If the base statio
configuration, it transmts a co

acceptance of the requested "service configuration and specifies an
action time at which the agreed upon service configuration change wl |
occur. Referring to Figures4,/the service negotiation procedure for the
nobile station is illustr In the normal service subfunction block 70,
the 5 nobile station may/rédceive a request nessage fromthe base station or
may recei-ve a request ffomthe user for a new service configuration. If the
nobi | e station receiveé a request for a new service configuration fromthe

user; the nobile statfon sends equest nessage i ndicative of the
de5|red new. serV|c i pn to the pase station and enters the
wai'ting
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"0 for service response nessage subf unction bl ock 72. \Wen the nobile
station rgePdshssszd Service request message, it nay as prepdrasiakuregs at ed
-accept or reject the requested service or it may suggest an alternative
service. If the nobile station accepts the requested service conflguratlon
It sends a response nessage accepting thé requested 15 configuration and
enters the waiting for connect pgssage sudf wncti on bl 8ck-78. 4 f—the -apbi | e
station rejects the requested service con| W af on, then the service '
NYE)MegLs the nornml servigce
- subfunctiopumbl ock 70. Lastly, i ' aLi suggests an al tlernat,j ve
service cogalguratlon it » : i d
the alterndi ve configuratign
subfuncti dn block 76. |f
request message subfun

g for service rdauest}

nmessage proposing a_g€rvice confi i orl | ng or it may d a
connect nessage f i pbi | e station ¢i VRS a
request 71 ejecling Lhe I guration, thenjervjce
negoti ati'on #& ‘terni nated and Zhe nobild s:vtlon gnt ers normal ser '
subfunct i@ MNI ock 70. Al so, the nDbI|H gl at i on¥recei ves a servide |
request 3 ade-pr oposi ng a - confiijgd he nobile sgAfTO nhy
reject the d service 3 onf gurét - i jpati ng servi og m
negot i at ilon”and --terlng nor el SEFVICE' ug bl ock 70. In a&ﬂ tifdn
I f the nqblle<§ quest nessage spRf uincfji on
bl ock 76I and - ¢ e _configuratiohg pe |
mobi | e stati on\yrgy |send a servic 35 proposing ap
alternatilve seryis$d¢ configuration > the nobile stati n\MHI
remain in waitibg flor service req nq 76.1 | f qhe
nobi | e shation isfin waiting for s [ Ldn I?ck
76, and receives '
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‘dccept abl e configuration, then the nobile station transmts a service 20
response ﬁﬁg&naccepting t he proposed service conf i gur apd-fiisosihiess Ne
nobil e stat10n receives a service connect nmessage indicating that the
service configuration requested by the nobile station is acceptable to the
. base station, then the nobile station enters the waiting for service action
time 5 subfunction 74. The connect ssage specifies the service action
ti me when both .nobile station and baeg station change over to the new
agreed upon service configuration. ?he nobile station is in the meltlng
for service response nmessage subfunctlon block 72, It may receive a service -

response o S#V%N%f n alternative service
conflgura{T&gﬁ§ $§&ﬁa§k %ﬁﬁﬁgbﬁﬂﬁéssage. |f it receives a connect
nmessage it” enters the Eng for service action tinme subfupction blodk 74
and waits until -thg 5@2 me to change TRAFFICnew agreed OMERHEAD [ce

configuratiaon. If il cting
proposed service configuration, then it réeturns 15 to nornal serV|ce

subfunctiom ?0?7 W&M ;eﬁ S a response message proposing an
unaccept ab e nii I&q ﬁ#“fmv reject the proposed servigce
configuration, | FRAME € éﬁigarég&¥h§e request mesha ectfi ng
the proposed serwghmpgur tPl%SE to normal se %ﬁRHﬁ

SUbf UnCt I On bl OCk ryv. LI | L LI YA YA "] B A e ) A OoCl VI AV w3 I \/\J'JUII\J\, IIb\J ug\, L\J
proposing an alternative service configuration, the nmobi | e station may al so

transnmit afRHBYi pgguggpyupsﬁygglmngppfgpgqq@other alternative service

confi gurat I oNn. an r C—tEti=t=} 23S o ARTENY s S ;"."CSSGg_C
fggggggtel %sggggkprgm&é’ accep a Ie sgﬁ TQS%AAIF%ES/ agyﬁaaﬁl@ﬁch
FIG. 3d PRIMARY & SECONDARY
| PRAME | PriMARY TRAFFIC | SECONDARY | yrRuEAD
FIG. 3e SIGNALLING ONLY
| P SIGNALLING TRAFFIC OVERHEAD
FIG. 3f SECONDARY ONLY
v | SECONDARY TRAFFIC OVERHEAD

FIG. 3g PRIMARY SIGNALLING & SECONDARY ~

FRAME
FORMAT PRIMARY|SIGNALLING|SECONDARY| OVERHEAD
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receive a Servi ce Request Message. 3. Waiting for Service Response

Message S {)Uﬂ-‘fstnb on - Wil e this subfuncti on S g%g{ base .
station wal recei ve a Service Response Message. f I Nng for
Service Action Tine Subfunction - While this subfuncti | on is active, the

base station waits for the action 20 time associated with a new
servi ce confsiguration. 5. Vi ting §gr Servi t Conpl etion
Message- \Wi«e fhis subfunction is active, the %E St ation waits to
receive a vi ce Connect Conpletion Message, gi ven tinme during
traffic ch@ngel o Ton, only one of the sermg ki (e is actjyve
and the b statfo erf rms the pg)ceSS| ng a% maped with tha .

- subfuncti op.epFor !e-zvvhen the Base stati om fEW sBnt ers upon
communi catd® onf al c channe RE norn@wsar @e 30 S
active. Eg@Hof i iZe in respon et

vari ous ev@

service suéfznctl

mobi | e stahGidn. (T ﬁ
needs to ri@ames

request mesdage t'on and enter%’td: "]

&
service re§ppnsie rreefs ge zub : A 102, 1f it reséd %g
2 D Q R ES D
servi ce cdhngct [_messaﬁed rﬁ;@%é rvilce 40
confi gur atya¥ i gt t%\g;e
enters the @;1 icmgegon:§h &’i t c 100,
enters i nti oc .
base stat ieé'rﬁ”r =@§1§8&83e\r§§§%m st [megs anzun
service cc?ifggjgg o gt %E%ew;azse Vi sgg ‘Leg the
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SERVICE
REQUEST
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RECEIVES SERVICE REQUEST
MESSAGE PROPOSING; SENDS
SERVICE RESPONSE MESSAGE
: PROPOSING.
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REQUEST
MESSAGE
PROPOSING;
SENDS
SERVICE
RESPONSE
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PROPOSING.

RECEIVES SERVICE REQUEST
MESSAGE PROPOSING; SENDS

RECEIVES
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Zt5 proposed-dserw ce configuration and remain in the normal service

9535002 22 subfunction 100 or the base station may send a se/Rine resgg
ressage proposing an al ter nat [ ve serV| ce confl uration and e\gMP@waiting
for servucel@ﬁlﬁét : TN t he bas®®®f ation is

5 el e Py 5D i A o e o
ser\(swn:mﬂnfnng'ummmm@r oposi ng an QD Gitghaiiiat Publication Naobeve s er WWEL9S/35002

config yHoeh case the hage| station sends a servi e conn
neslsage i ci %Il ng a service action ti @3 Jatunatippalbublication Dates | ?§£W’|lzg§)

actfromtTme supftunctron bl ock I04. TT 1
S er M21) EnteinatasaisApplivatios Ngmbes 00 BCTHYS9S B@%g%&‘%p i?b%'d
a slervice .res ressage, ro 0 | t iTReLE el I W

| f t%“ﬁ?&"% *recel vle4§ a@%t w&égg) r equemw, mmanl&'e X \g

b® SG, SL SK,

projposed service configuration, then servi ceThBGIT %&l‘l@nul.gbgr E
t hej (30 Beority Betaz on ent er s nor nal subf u
staftion PEERI% Y o ddfunn 13( Pé’&&‘éé}/vma slage p v

lguration, it may send a service r sponsBG)rressage reJ ect| ng the
aﬁnmafqmcammcomxmaﬂ » @& |vi ce negotiation and enter nornal
i ce busbBaulavard; 35m Disgog@A 921238USH 1./t he (aégnﬁaat ionis in waiting for
WW t it R¥ndiibHekard réporb €1 Vi C€

respo Sil"esms&a@ﬂnga kwﬂﬁ%s?gme% a prBepeshd axpiesion o she ion finiy for anindng ¥
pr oposi nwarai . ik 4360 Broufirld dvewe Seni Risgo, €4 AFLPLr at | eiems qnd 1ojbe republishad e eyent gk receipt of
response ssage rejecting a proposed sgrvi R aiviinia guration then service

negoy4 a&a..erm.ésn, Rifsddis, B3 L GiltlcomMCindodpordtdd] 64535
Boulevard, San Dnego. CA 92121 (US)

base station 10 recel ves

(54) Title: METHOD OF PROVIDING SERVICE AND DATA RATE NEGOTIATION IN A MOBILE COMMUNICATION SYSTEM

(57) Abstract

A method and apparatus for negouatmg service configuration in a dngxtal communication system is disclosed. In an exemplary
embodiment, the service negotiation system is unplemenwd in a wireless sptead spectrum communication system. The service conﬁgurauon
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 ptovxde service configuration mutually _
acceptable at both ends of a communication link. An apparatus for msmntmg a service negotiation message is described comprising
service negotiator (20) for providing a message indicative of a requested service configuration, and transmitter (26) for transmitting the
service request message. Also, described is a system for receiving a service negotiation message comprising receiver (34) for receiving
auansrmttedmessageindxcanveofarequeswdsemceconﬁgumxon.andasemeenegmmor(w)fordmmmg in accordance with a
predetermined set of parameters a response message to the request message.




to normal service subfunction block 100. If the base station recgis/es a 25
servi ce response. nessage proposi ng an unacceptable configuration it may
send a service request nessage re€jecting the proposed service configuration
term nating service negotiation and return to normal service subfunction

bl ock 100 or it may send a service request nessage proposing an alternative
configuration and remain in waiting for service response nessage 30
subfunction bl.ock 102. |If the base station receives a service response
message accepti.ng a proposed service configuration or proposrng an,
acceptabl e alternative service. confrguratron then it sends a service
connect nessage including an action ine and enters the waiting for service
action time subfunction block 104. 35. -~ ~1f the base station is in

wai ting ffor service action tinme block 104 it waits until the action tine
arrives and then uses the new  service configuraticon' and enters the '
wai ting for service connect conpletion nessage subfunction 106. Upon

recei ving service connect conpl etion message 106 the base station enters

normal service subfunction block 100. 23 The previous description of the

preferred enmbodi ments is provided to enable any person skilled in the art
to make or use the present -invention. The various nodifications.to these:
enbodi ments will be readily apparent to those skill ed in the art, and t he
generic principles defined herein may be 5 applied to other enbodi ment s

wi thout the use of the inventive faculty. Thus, the present invention is
not intended to be limted to-the enbodi nents shomm herein but is to be -
accorded the w dest scope consistent with the prrncrples and novel features

di sclosed herein. 10 VE CLAIM _ . . _ "
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CLAIMS 1.« - - 1D a.wreless HH-CEtFo which a first
comunicat i on gBmR@EMENmSHEE] a gormBsHEET it BEENilce with a second 5

4(

. JU)

communi cat i on{c =—mernop § or {|negot REREAMeER er vi confi gurati
conprising the tepgrl,_cgaﬁ 1,_gﬁn aling—a request nessage | nonmgéjﬂiéﬁ)gg‘aﬂ
service conflguraIT dlf{rst corddunication device;, transnitting said

request message; eceivin KWd transmtted nessage at said
second cpnnunlcatlon devi ce; detlerm nin aid service configuration
request is accepiabte—to—sald second comunication device in accordance

wi th current, capabi I th%r%ﬁe?@'cgmﬁﬁﬁegﬁoﬁogﬁﬂhcm WRRcK Qv iF§est 15

generat i ng al t esponse nessage | n accordance sai d deternination;
transmtti ngCQJmuﬁW@éBBn%%”ﬁés@dgé"atzs a communication seEYise WY m e re| n

sai d I espgNsgofiRR$eaSohSdAck NAi methodefef nageeiatang serv tjesconiguoation,
suggesting an alterna&bve serv e configuration.. 3. The net hod of
Claim 1 wher E9TPrd3aing dsage and said response nmessage are

transJ[n tteddover a (gumanatmbammelquestjmamagm ind ficakbves af da Isespiese nessage
rejects sai [ hod further conprises
the step of 8®ﬁﬂ§ﬁf%ﬁﬁpnﬁf%gﬁgﬂgggneg!@@%#@gHﬁﬁggggg%s over a traffic

channel . 4. | ritransmitdling saddnraguestimespaglsvi ce, an apparatus for 30
transm tj;ng i nfor MBtdcRRy ffyRA i tRensmitted message at said second

communication device;
determining if said service configuration request is
acceptable to said second communication device in accordance with
current capabilities of said second communication device;
15 generating a response message in accordance with said

determination; and
transmitting said response message.

2. The method of Claim 1 wherein said response message is
20 indicative of acceptance, rejection or suggesting an alternative
service configuration.

3. The method of Claim 1 wherein said request message and said
response message are transmitted over a common channel and wherein if

25 said response message rejects said requested service configuration said
method further comprises the step of communicating service negotiation
messages over a traffic channel.

4. In a wireless communication device, an apparatus for
30 transmitting information comprising:
a service for providing a request message indicative of a
service configuration; and
a transmitter for transmitting said request message.

35 5. The apparatus of Claim 4 wherein said transmitter transmits

said request message over a common channel.
TR
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a service negoti aRﬁPIjMEEMENF SHEF& a request nessage indicative of a

service configurafipm and a trafqsmtter for transmtting said re T
nmessage. 35 5. . Tprapg?rat s of Claim4 wherein s QBJGEMEWth@F
transmts said réfjugs st nmessage ovier{ a common channel . ?g - 6

apparatus of O ai m 4—whererr—satrd servi2e -negotiator is further for
receiving a signal indicative of an acceptance of said service

confi gur at i ofi- and -torreTreRATaty oA S 1aiRaf hene i SAlE service negetiiater Jis
format to saifgrihernfdr reesivang a/\/rsegﬂlnm@icétﬁwmsrran taecepianbe dfusaikr for

transmtting informati ! )
n"a i rel coseReitRLHmIdanAt BEvderorg pedUidind L GAECTRU AR e o 8L
conpr i si ng: 16ansm1ss1on foematetelsaed ﬁnansmrﬁiervandibenaﬂan%ﬁmdtttﬁﬂsméttﬁigés
I ndicativ H@”\[ﬁ% fﬁétﬁgnﬁﬁrﬁ“ a@%@%hoébco??&é SEfnsg$d negot i at or

for deter service configuration is acceptable
I n accordancé:r&llsmsemrr &armatapabi I | t | es of said wreless comunication

device. 15 8. The apparatus of Claim7 further conprising a decoder

|nterposed bet ween said rec e d d ' f
sai d nessage 'recei velf ByWi Ie\ééz@?“@%’l’{Sqaalﬁ'%figrﬁyﬁcge%stttl i °%e'&%r ggﬁ)or mat

20 9. Tir€oapraomtcempoefsiogai m 8 wherein said decoder is responsive to
10 a receiver for receiving a transmitted message indicative of a
requested service configuration; and
a service negotiator for determining whether said requested
service configuration is acceptable in accordance with current
capabilities of said wireless communication device.

The

15
8. The apparatus of Claim 7 further comprising a decoder

interposed between said receiver and said service negotiator for
decoding said message received by the receiver in accordance with a
decoding format.

20
g. The apparatus of Claim 8 wherein said decoder is responsive to
a signal from said service negotiator for selecting a decoding format
of a predetermined set of decoding formats applicable to decoding said
message received by the receiver.

25
10. In a wireless communication system in which a first
communication device is communicating with a second communication
device and wherein said first communication device requests a change of
service configuration without terminating the current traffic channel
30 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 said first communication device;
transmitting said request message concurrently with
35 transmitting data in said current service configuration;
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REPLAGEMER SAGEL,

LT
CLAIMS |
1. In a wireless communication system in whicﬁm;mfirst
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communication device originates a communication service with a second
communication device, a method for negotiating service configuration,
comprising the steps of:

generating a request message indicative of a service
configuration at said first communication device;

| transmitting said request message;

receiving said transmitted message at said second
communication device;

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

generating a response message in accordance with said
determination; and

transmitting said response message.

2. The method of Claim 1 wherein said response message is
indicative of acceptance, rejection or suggesting an alternative
service configuration..

3. The method of Claim 1 wherein said request message and said
response message are transmitted over a common channel and wherein if
said response message rejects said requested service configuration said
method further comprises the step of communicating service negotiation
messages over a traffic channel.

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

a service negotiator for providing a request message
indicative of a service configuration; and

a transmitter for transmitting said request message.

5. °  The ‘apparatus of Claim 4 wherein said transmitter transmits

said request message over a common channel.



