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| NVENTI ON 1 reld of the Invention 10 The present invention
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IL Description of the Related Art
The Global System for Mobile communications (GSM) wireless
telecommunications standard is a set of widely available digital
20 telecommunications protocols for use within a digital wireless telephone
system. The GSM specifications were developed by an international effort
and have been adopted by the European Telecommunications Standards
Institute (ETSI, 06921 Sophia Antipolis Cedex, France). A wireless telephone
system configured in a manner consistent with the use of the GSM
25 standards is shown in FIG. 1. GSM mobile-services switching center
(MSC) 16 switches or connects telephone calls between the wireless system
access network, namely the base station subsystems (BSS) 15, and wireline
based public switched telephone network (PSTN) 18, which may also be a
public land mobile network (PLMN). GSM-MSC 16 provides telephone
30 switching, billing, subscriber unit tracking, subscriber unit authorization,
and some handoff control functionality. BSS 15 is comprised of base station
controller (BSC} 14 and any base transceiver station(s} (BTS) 12 coupled
thereto. As defined in the GSM specifications, the interface between GSM-
MSC 16 and BSS 15 is referred to as the GSM "A interface,” which separates
35 the GSM network switching equipment from the time division multiple
access (TDMA) based radio equipment. BSC 14 is involved with handoff
processing and signal processing resource allocation within BTSs 12 so that
multiple subscriber units 10 can conduct telephone calls simultaneously.
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remai ni ng p&PReuet tie telephone call in a mobile fashion, a portion of the network
connection is formed via the exchange of radio frequency (RF) signals
between subscriber unit 10 and BTS 12. The remaining portion of the
20 network connection is typically formed through wire based connections that
pass through BSS 15 and through GSM-MSC 16. In accordance with the
GSM "over-the-air” protocol, which is one of the protocols that make up the
GSM wireless telecommunications standard, TDMA technology is used to
establish a set of channels within the above identified RF signals used to
25 interface a subscriber unit 10 with a BTS 12. These channels are used to
separate and distinguish the various sets of data associated with the various
telephone calls being made at any given time. The various sets of data
include user data which normally takes the form of digitized audio
information, and signaling data which is comprised of the signaling
30 messages used to orchestrate the processing of a felephone call.

At the time of the inception of the GSM standard, the use of TDMA
within the GSM over-the-air protocol increased the efficiency with which
the given radio frequency bandwidth could be used to conduct wireless
telephone calls. Increasing the efficiency with which the available radio

35 frequency bandwidth is used is desirable because only a limited amount of
RF bandwidth exists, and the amount of bandwidth is usually the limiting
factor as to the number of calls that can be conducted by a particular wireless
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These overhead control channels are also modulated with a high speed

20 binary sequence and combined with the user traffic charmels to comprise

one wideband RF signal. Each CDMA based BTS transmits the combined RF

signal, referred to as the forward CDMA channel, and receives the combined

RF outputs of a set of CDMA based subscriber units located within an

associated coverage area, where these combined set of outputs are referred to

25 as the reverse CDMA channel. The forward CDMA channel is the sum of

the forward pilot channel, the forward synchronization channel, one or

more forward paging channels, and many forward user traffic channels that

are each modulated with a distinct channel code and are combined with a

PN spreading sequence. The reverse CDMA channel is the sum of one or

30 more reverse access channels and many reverse user traffic channels that are

each modulated with a unique channel code and are transmitted with a
specific PN spreading sequence.

CDMA based wireless communication systems also offer an improved

method of handoff for subscriber unit mobility. A handoff procedure

35 known as "soft handoff* is afforded by the ability to utilize a subscriber

unit's RF signals at more than one CDMA based BTS. This "soft handoff”

ability of subscriber unit 10 to simultaneocusly engage in multiple RF




(CDVR) signal processing and the associ ated over-the-air 1S-95 protocol 10
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Pennsyl vani a Avenue, N.W, Washington, D.C. 20006). Wth CDVA

nodul ati ons techni ques, each user traffic channel consists of a carrier
modul at ed BYO97/23165f er ent hi gh speed bi nary sequence, ther BEI/US3S28%di ng t he
spectrum of the waveform Sets of user traffic channels share the sanme 15
w deband frequency spectrum all ocati o#, and both user data and signaling

gg:/zages gr E;It_{téx?ﬂéé%" Wlt?.@n& e ac:mmd bhsedl BTSs Ab 35t eidesﬁﬁ\dnélmfssﬁint R Itypat}each
ase ransmts r.nead_co gnalin npel s, that jcarry
i nf or mati on f‘%“lﬂéﬂ% %ssﬁ%%r? é ﬂtr’ﬁ‘?mfso 5?:rﬁuf’88 Qﬂ‘fﬁ OB 10 AnPHIeTs 5t em
These over heﬁttrdqndemamh@ﬂmeﬁmmc&aoha sall heing dmppedl ax‘rd af hoxgb spgdes 20

bi nary sequepggsansktCO e [ c%_gg se
one w deband gs?‘g‘%a nnaaﬁg)%%gsleygg k%trag& ts t nbl n QF
signal , r2f ctelesomprunication ﬁemr@eemmﬁn@ amfcs F gigsghbi ned

RF out puts ofs aessetsus&pﬁmvmd)éa@d andb wiseb dntesfeirerscel 0C edzbstﬁllmn it

associ ated ¢ rer V\QﬁEE E,Fg [ i erred
to 25 as thgn =verse anne ﬁﬁe%rl\%a@rgdﬁwl ghfé!ggsum of
the forward ppwer tham wmwm&@zmcpﬁﬁmﬁa‘mm theoﬁ&%r
more forwar do@éigﬂi&eé??&ﬁ@él%ecm the isel off aenkive owéraéoiﬁﬁlmg&mﬁ{nﬁst hat

are each dul a di_stinet channel d are co |ned W t
o sor oot mortediridud &ﬁ%mﬁsrﬁ@% R, o TS edibd 0
nor e rever sepeweesonsumptions alows rthaylifec of asbatteryruseda té i poweéraanel$9% hat

are eacfy ﬁuhafsﬁsseﬂbbhuﬁn%lw&teMém%y&W%anéf ar@sM al;ﬁghfah@d with
a speC|f|c S g adi ng sequence. based w rel ess
comuni cat i off t%5§:§$ tso of fer an inproved met hod of handoff for

subscri ber unit nivnyi tegiona Heaingpilreadyordstimg: GSB ckialan tdephtmef systhemsiof f "
is afforged D fdigeaht k& oﬁﬁe UEDM A Gellulaly Dete; Rk service 1t§ B%.&A,gna' S
at nore than, on CDI\@ I&ﬁTls 'sof t h gtrxl .
subscri ber uh?’?%tﬁ' °‘§FYR}T t anBUtisiS BRGUSE | ‘freHFeé‘tﬂF perfortanc
improvement provided by a CODMA system may not be sufficient to justify
the cost of providing a completely new CDMA cellular telephone system
when a previously existing system is available. This situation is in contrast
20  to a region in which an entirely new cellular telephone system is to be built,
where a CDMA cellular telephone system is often less costly to implement
and provides higher quality service than a GSM cellular telephone system.
If a method and system for implementing a CDMA cellular telephone
system that utilized some of the existing GSM cellular telephone system
25  infrastructure were devised, however, the cost of providing CDMA cellular
telephone service in a region with an operating GSM cellular telephone
system would be reduced. If the reduction were sufficient, the incremental
performance benefit provided by a CDMA cellular telephone system could
be justified in a greater number of locations. This would allow subscribers of
30 cellular telephone service located in those regions to also have the benefit of
CDMA cellular telephone service, and therefore such a method and system
for implementing a cellular telephone system would be highly desirable.

SUMMARY OF THE INVENTION

A method and apparatus for operating a wireless telecommunication
system utilizing CDMA over-the-air with a GSM A-interface based network
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SUWVARY OF THESI\N\AEP:ﬁteﬂdce S57 transport 42 provides a bi-directional interface Wlth
GSM-MSC 52. Establishing the CDMA over-the-air interface and use of
transparent signaling transport 44 allows the signaling messages defined in
the GSM A-interface protocol to be exchanged between GSM-MSC 52 and
25 subscriber unit 50. Processing and service conversion 46 receives and
examines certain signaling messages from CDMA RF interface 40 and GSM
A-interface SS7 transport 42 and takes various actions in response, including
the configuration and control of signal processing resources 48. This
configuration and control includes the allocation of vocoding and
30 devocoding resources in accordance with the requested type of service, and
the invocation of CDMA based encryption capabilities. Other actions
include the allocation of CDMA traffic channel processing resources and
selection resources at the start of a signaling exchange between the subscriber
unit and the BSS or MSC. These resources are allocated for both the
35 processing of voice and data calls, and for signaling exchanges, such as
 registrations, between subscriber unit 50 and the system. The CDMA traffic
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controlled by GSM-MSC 52.
In one embodiment of the invention, iransparent signaling
transport 44 transparently passes signaling information between GSM-MSC
20 52 and subscriber unit 50. Transparent transport is defined as the exchange
of signaling information between GSM-MSC 52 and subscriber unit 50 such
that no intermediate processing entity examines, modifies, or makes use of
the information being transparently transported. The use of this transparent
transport mechanism allows key portions of the application layer
25 information exchanged between the CDMA based BTS and the subscriber
unit to be identical to the information exchanged between a GSM TDMA
based BTS and its associated GSM subscriber unit. In the preferred
embodiment of the invention, transparent signaling transport 44 passes
messages defined in the G5M specifications as Direct Transfer Application
30 Part (DTAP) messages between GSM-MSC 52 and subscriber unit 50. DTAP
messages allow GSM-MSC 52 and subscriber unit 50 to exchange data as
necessary to properly process a GSM based telephone call. The DTAP
message classification encompasses call management and subscriber unit
mobility management functions. Allowing call management and subscriber
35 unit mobility management messages to be transparently transported
between the GSM-MSC and the subscriber unit allows the invention to
utilize many of the existing GSM call establishment related procedures.
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the use of Clalybh 8RS RIhdoBS Bdtaneaccess i empts, and bi-directional RF signal
traffic channel establishment. GSM call management procedures include,
but are not limited to, performing such actions as call establishment,
supplementary service invocations, and subscriber unit alerting. GSM
20 mobility management procedures include, but are not limited to,
performing such actions as subscriber unit authentication, location
updating, and international mobile station identity attach and detach
procedures.

25 BRIEF DESCRIPTION OF THE DRAWINGS

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

30  identify correspondingly throughout and wherein:

FIG. 1 is a block diagram of a cellular telephone system configured in
accordance with the GSM standards;

FIG. 2 is a functional block diagram of the message processing and
service conversion architecture used to interface a subscriber unit and a

35 GSM-MSC in accordance with one embodiment of the invention;

FIG. 3 is a block diagram of a cellular telephone system configured in

accordance with one embodiment of the invention;



15 encryption techniques, used to provide subscriber information and

| ocati on privacy, are initiated and term nated via the GSM encrypti on
pr ocedur es controlled by GSM MsC 52. I n one enbodi nent of the
i nventi on, tra%&ar ent signaling transport 44 transg.ar enﬁﬁé ‘gasses
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messages al and subscri berdg.nrt 50. exc a e data as

necessary to pr lﬁrﬁcmeGS‘Rﬂ‘{%‘é’% tr@gpg esignaling
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bet ween t he GSM = % ?W%c?@%%nﬁ@%o%%@gthﬁlmﬂ!@

utilize nanmeeéagwetreﬁmitmn Erthgakl sabscabet SIRMTENbrig@latde deall GERALE

WO 97/ 23108 PCT/ US96/ 20764
This, in t uP er,fogﬁd n afﬁ%dfﬁﬁem‘?‘oﬁ“ gnhbtor u|nz‘='qét Pﬁehee’f Sf‘hﬁﬁ GSM A interface
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FIGS. 10A and B are a message sequence diagram illustrating the

signaling messages transmitted during a subscriber unit registration

performed in accordance with one embodiment of the invention;

20 FIG. 11 is a block diagram of BSC A-interface configured in accordance

with one embodiment of the invention; and
FIG. 12 is a block diagram of a subscriber unit configured in accordance

with one embodiment of the invention.

25 DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

A method and apparatus for providing wireless telecommunication
service using a code division multiple access (CDMA) based over-the-air
interface in conjunction with a global system for mobile communications

30 (GSM) A-interface protocol network interface is described. In the following
description, the invention is set forth in the context of a radio frequency
signal interface operating in accordance with physical signal modulation
technique of the IS-95 CDMA over-the-air protocol. While the described
invention is especially suited for use with such signal modulation

35 techniques, the use of other code division multiple access wireless
telecommunications protocols is consistent with the practice of the present
invention. Also, while the preferred embodiment of the invention



5 GSM A-interface based network. In accordance with the present
I nvention, a subscriber unit acquires the system records system
related information it receives fromthe BTS on the forward CDVA

over head channels, and then is configured to receive, [ nd
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The feat ues, 4QNEEH A -infdithcd RRIBHCE aﬂfhérﬁ%r@r §5 SRbUldNBE BhlieRtMd that

beconme nore apparent fromthg dejalile forih bel ow n

scyiption se
taken in conj ShctRTEFFT i ARV B qdﬁ rCH'lslel K& o VATIORS e TIRER Rt er s
30 identify cmnmspmtmmglmduﬁn@@b&utvomujbakm eommunications as welbasl is a

bl'ock di agram agﬁ%ar§ti£saauﬁg%meﬂedégﬁgﬂm%egiéswﬁ shftyrmationdGRance

with the GSM IS a tunctio di agr am of
t he nessage p Be‘é%‘F‘hbs fappmitted. sor vi ce conversion architecture used to
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enbodi nent o |
}h 1sUbs ?bed mcldudmg n@essggész r@cy?ésgsg l&\f\n‘q 9%%0 i ment

cel l ul ar tele ne system.con ure one €
of the i nvent comrr%/ands It shoulg be understood that this mformatxon is constituted

by electronic representations of these messages, requests, orders, instructions

and commands, that are generated via the use of electric currents, voltage

20 potentials, electromagnetic energy, or a combination thereof. Additionally,

the following description conftains reference to various systems for

manipulation and generation of such information. In the preferred

embodiment of the invention, such systemns are implemented via the use of

digital and analog integrated semiconductor circuits coupled to one another

25 via various conductive connections or via the use of electromagnetic

signals, or both. In other instances throughout the application, various well

known systems are described in block form. This is done to avoid
unnecessarily obscuring the disclosure of the present invention.

For purposes of the present invention, the GSM A interface definition

30 encompasses the user data transmission and the control signaling between

the GSM-MSC and any connected BSCs. The control signaling is comprised

of the physical signaling transport layers and the telephone call application .

information being transported. In the GSM standard, the signaling transport

layers of the A interface are specified as the message transfer part (MTP) and

35 signaling connection control part (SCCP) of signaling system number 7 (S57),

as defined by the International Telecommunications Union (ITU), which is

well known in the art. The telephone call application data is transported
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FIG 4 is a diagramillustrating the various GSM A interface nessage
formats transported utilizing the Signaling System Nunber 7 interface;
FIG 5 is a block diagramof a base station subsystem configured in

accor dance¥@ ¥/#3Y8e enbodi nent of the itwention; 5 PCIYR26124764 5 o
nmessage sequence diagramillustrating the signaling nmessages
transmtted during a subscriber unit termnated call initiation

perforned i hetwesi dire GSMIVBCoatd ahd BHOTerithinf thehdath i€t b0fie various

FIG 7 is aﬁﬁgg uence diagram illustrating the signaling
nmessages transmi e%a'%gg'ri ng a subscriber unit originated call initiation 10
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are a messadelepBonR REBVER g’%ﬁﬁﬂ)i]ﬂ“ﬁ‘} alsp Eﬁ t[‘ﬁ@r) Subsgriber uni006A L isge s
transmi tt ed codnduoigng sstédephicrize calliok totherg bomimiriieation viapiiel aseefl radio
o1 ook diilgr SeRRE (REPARMIE Brings i IS 00MD). Sbperiper uhlt gl L5 2
embodi ment  sendHeting \a selephonefall or other commupication via $eoske dfaB¥am of a
vent | on. T e o e g e IR R E e
A nmethod and afbafsrak ugtgﬁa EOQ\‘/"HS?%VQRA \ﬂrrlgt\’l’ées?ﬁgl %@grﬁfﬁ?ﬁ ng’i‘@ﬁe with
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L5 0 ol Bk e s 1
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to a BTS 102 are referred to as reverse link channels. BSS 105 is made up of a
BSC 104 and the set of one or more BTSs 102 to which it is coupled.
In the preferred embodiment of the invention, the physical signal
20  processing of both the forward and reverse link channels is performed in
accordance with the CDMA signal processing techniques of the 15-95
protocol. This physical signal processing includes the use of forward and
reverse link spreading codes and channel codes during both the
transmission and reception of the forward and reverse link signals. The
25 channel codes are used to establish a set of channels over which various sets
of data may be transmitted by direct sequence modulation. For the forward
link, the channel codes are comprised of a set of sixty four orthogonal binary
codes referred to as Walsh codes, and for the reverse link the channel codes
are comprised of a set of binary long codes that calculated for each subscriber
30 unit as a function of a unique subscriber unit identification code. The
spreading codes are used to diversify the range of frequencies of which the
data is transmitted so as to improve the likelihood of successful
transmission. This diversification is referred to as spreading and is also
performed via direct sequence modulation of the data being transmitted
35 with the spreading codes. In the preferred embodiment of the invention,
the channelization is performed via bi-phase shift key (BPSK) modulation




signal interface operating in accordance w th physical signal nodul ation
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i nvention is especially suited for use with such signal nodul ation 35
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various syst emi'\eh? er the data contained in the frame is signaling data or traffic data, or a
combination thereof. Traffic data is the data being transmitted by the user
when the call is in progress and is usually digitized voice or audio
20 information, but can be any type of user data. To transmit a complete
signaling message, it is generally necessary to transmit multiple frames of
signaling data, which are assembled into the signaling messages by the
receiving system. As noted above, signaling messages are used to exchange
any information between the various systems shown in FIG. 3 necessary to
25 setup and process a telephone call. Once assembled each signaling message
contains message header bits which indicate the type of signaling message.

Still referring to FIG. 3, as noted above, GSM-MSC 106 provides
telephone switching, billing, and subscriber unit tracking and authorization
functionality. GSM-MSC 106 and BSC 104 communicate in accordance with

30 the GSM A-interface protocol which is part of the GSM standard. In order to
set up a telephone call connection using GSM-MSC 106, a particular set of
signaling messages must be generated in a particular order containing a
particular set of information. That is, BSC 104 must generate and transmit
the proper set of signaling to GSM-MSC in the proper order depending on

35 the required network connections and the signaling messages received from
GSM-MSC 106. The order, information, and format associated with these
sets of signaling messages are defined by the GSM A-interface protocol. As



mani pul ati on and generation of such information. |In the preferred

enbodi nent of the invention, such systens are inplenented via the use of
digital and anal og integrated sem conductor circuits coupled to one another
25 via various conductive connections or via the use of el ectronagnetic
signal's, oMOSBEMS| n ot her instances thpughout the appl iRAWB#207¢4r i ous
wel | known systens are described in block form This is done to avoid
unnecessarily obscuring the disclosure of the present invention.
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system i@nf i gur ec'lrhe si A: A’%saé sw'ér‘%%‘ %‘nﬁf%négklg& gg‘ﬁ%g%ff%o ﬁ

enmbodi ment dfretsepagated wgntvm) ﬁateggasﬁe iregiskransier Applidation ?mSPdeQ( A -
(O are cou%eggg and BBSCModineMd ABPRaBOR (Phot (HSMARY RUpledl 1O BSC
104(B). and urn,.cou to GS whi ch
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exchanged wi th BTS 102 er un ti
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proper operation of BSS 105. A BSSMAP message may affect the entire

operation of BSS 105, or just the operation of a single phone call. Also in
accordance with the GSM A interface, the signaling messages are transmitted
20 via a Signaling System Number 7 (SS7) signaling link and the associated
message transfer part (MTP) and signaling connection control part (SCCP).
MTP utilizes three message formats to transmit binary data via a serial link.
The three message formats are referred to as message signal units (MSU),
Iink status signal units (LSSU), and fill-in signal units (FISU). The fields
25 associated with each message format are illustrated in FIG. 4 with the
number of bits associated with each field indicated below. The messages are
separated via the use of a flag byte (FL) which contains a logic zero followed
by a series of six logic ones followed by a logic zero (01111110). Within the
messages defined by the flag bytes, a logic zero is inserted in any series of
30 more than five logic ones.

Each message format is comprised of a header section containing a
backward sequence number (BSN), a backward indication bit (BIB), a forward
sequence number (FSN), a forward indication bit (FIB), and a length
indicator (LI) followed by two buffer bits. Additionally, each message format

35 includes a set of check bits (CK) inserted just before the terminating flag byte.
For FISUs, no additional data fields are included. For LSSUs, a one or two
byte status field (SF) is included which indicates one of six different status

a



signal s exchanged with both BTS 102(B) and BTS 102(c). Wen engaged.in
an RF signal interface with two or nore BTSs 102, as is the case with
subscri ber unit 100( B), subscriber unit 100(B) is said to be in "soft
handof f." 15 S|9nal s transmtted fromBTS 102 to subschtl). 4y 100
are referredw%’ forward |ink chankels, and RF sign tsransmtted
froma subscriber unit 100 to a BTS 102 are referred to as reverse

| i nk channels. BSS 105 is nade up of a BSC 104 and the set of one or
nmore BTSs 102 mdmzm:mm denling withupligniment status and dut oftreryicef dior dSUs, a
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binary | colBte FRrETIE. BeaRens amed n, Roo F"%{%é‘%ﬂ{e\}g TR the
channel codes mﬁerfacalaee plangd irs&GCsznessgges whldhl inglude amgxtmgjbbel Rlt), an
calcul atedg glrs@n\ Apo83deltin SCUH hattied, At &h! TP dath 414 W Shown,
diversify the hfn% F‘WJXB%F% e’éftym%c?‘ﬁz&mg asd‘gﬁ‘g’%%??f%#é&?ed o)
as to inprove hdadet.i k&hehﬁﬁﬁl’ofmssngaessfmlrmmatedt rveitls s s iepd. oﬂ'h:;p;xonal
i et sequende st 95%‘?0?’) ﬁﬂ BRI g n%“‘%#’aﬁ& Josidly %"S‘E@
spreadi ng codeBessARe it egﬂi)éﬁ’ Al Bflﬁ'ﬂﬁ\? by ahe Pé‘ﬁne ll Withe
channel i zaxs omh&hpbefmesmgh isi asdmxaqaﬂas indibatbd ikahe cBRYCH ormidehtifieraield
\é\? d9t7/h§3 ;OrBea the SCCP h ader notvslhg i dﬁ& BESMAPS or TDT% me %H%%@éi?\gam'
(PSK), i h a NN AL KN it B ot esbagh maicated by the
discrimination bit (DIS) located at the begmnmg of the SCCP data field. If a
BSSMAP message is being transmitted, the length is indicated in the length
20 (LEN) field. Following the length are the type of BSSMAP message and the
rest of the message. If a DTAP message is being transmitted, the length is
indicated in the length (LEN) field, and the sub category of the DTAP
message is indicated in the protocol discrimnination field. Any additional
data associated with the particular DTAP message including the message
25 typeis placed in the message data field.
FIG. 5 is a block diagram of BSS 105 configured to provide CDMA
over-the-air telecommunications service in conjunction with a GSM A-
interface protocol network interface in accordance with one embodiment of
the invention. BTSs 102 are coupled to BSC 104 via wirebased links, which
30 in the preferred embodiment of the invention constitutes a Tl or El
connectior, although other connections may be substituted including the
use of microwave link. Within BSC 104, CDMA interconnect subsystem 200
is coupled to the set of BTSs 102 shown. CDMA interconnect subsystem 200
is also coupled to call control processor 202, selection subsystem 204, and BSC
35 A-interface 206. CDMA interconnect subsystem 200 serves as a message and
traffic router between the connected coupled entities and in the preferred
embodiment of the invention is comprised of an asynchronous fixed length
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particul ar sgle _ O%&.D i's, BSC 104 nust generate and transmt
t he propsr set g% Si g%g e @?A MSC in the proper order depending on 35

the requ Ped net wht R*‘Q:B’iﬂﬁ%?‘? gmbodimenhef thejinventignithessystams Swdimake f r om
GSM MBC 106. uptESSttetominthivateand Bxchange tR4Ff8 hnd $SiaelmpIAnvid tid ase

sets of signgk LAGnRRAMES ptéeot i Wiith Bhell ﬁ&éﬁ“ﬂa@é 'pgttc fdil 85° &Skg&? .
among the various other systems via CDMA interconnect subsystem 200, or
via direct routing between the two systems involved. CDMA interconnect

25  subsystem 200 performs this routing via the use of an address contained in
each fixed length data packet. Generally, a first system transmitting a data
packet to a second system places the address of that second system in the data
packet, and then provides that data packet to CDMA interconnect
subsystem 200. In the case of some adjacent systems, such as selection

30 subsystem 204 and data processing and service option system 210, data
packets are passed directly. Whether a particular fixed length packet contains
traffic data or signaling data is indicated by a packet header bits contained in
each packet. Data packets containing traffic data are referred to as traffic
packets and data packets containing signaling data are referred to as signaling

35 packets. Control information is also exchanged between some systems
within BSS 105 via the use of dedicated connections such as the one shown
between call control processor 202 and switch 212. Other methods of

I
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m ght be expected, the order, information and format differ substantially
fromany interface associated with a conparable MSC operating within a
CDMVA cel | ul ﬁ‘; tel e hone system In a simlar fashion, a su %9%6 segnit 100
operating i % ance with the | S-95 oit5ot her CDVA based protocol nust 5
exchange a predeterm ned set of messages with BTS 102 in a predeterm ned

order and in a predeterm ned format to %srly set up and process_a
t el ephone calnetwaskiajgstheniagious [systexpewithi 408 shnwamiar FiGh &, atherithasr f ace

differs substaRidBMA ifetddnhba Q}{%gstbﬂﬁzw lard B&RABREWAES B 85&dtivhtdF CSM
wreless tel etgommnl cafl ons syst The signal i ng nessages
associ at ed withf RISEERESHAVEDHARer f ace pr ot ocol are separated into two

categori es Direct Arsigailing Appésaget constiRaes § DlodWplete instresticryessaih doBSS

oavans o THIREAEON i e 0308 e RS b s,

rel evant to tha operati SCri er uni
therefore do asde @xchargs infarmation withoprbssri Hificon GSM-MSC 86

nessages are @gfstew! éanﬂ&ﬁg)ﬂieBéa%‘é w&dmshﬁ&e@w 8hé 0f nsrfre acketsand

ot oper  oper ai PohaepeabRas e relibe eleh © RRjea, B8 Sending, %ﬂ"f»%a“see

operation of mmsmﬁEﬁustﬁt ecargencet With ebeaembndimenthoh dhe gplesent so i n
accor dancgy W&\beﬁﬁen,&ﬁa/l A:B rttawé; BF Cof tdi% Airp) Snlefi e 5 Adtined Shht ag@m tted

20 via a Signalin S

associ at ed ta “‘Wé%%&g%‘r éﬁﬁ% ﬂﬁﬁhﬁﬁtg me{hl r iPY
control part g@8Poms of this mpPlluatmn zselght hga gpespegéanatreferedt tarasm t
binary data wi r ﬁ.gﬁg% ferred
to as message gax@géfc l&}‘lilgls?sé and the %us rglgf‘g&?\%saf and
fill-in si gna‘lr arent Epnrgpert M%IVHEI“QS J88; a'pé?j paregt dr

format arB i Iﬂxmtmntmdgertcrﬂlﬁusdd viot kexc]m\gmg a spedific cafegbryt of a@ﬂﬂmgt ed

0211 S s et S
series of si X% e‘%’an Bf o ‘bP"amPﬁ)&‘ °E%‘i56‘°(‘0‘i 1683, ca%qcmtﬁolt he

processor 202 and BSC A-interface 206 configure and control the various

other systems within BSS 105 via the use of other signaling messages, and

20 generally throughout the application any configuration or other control

exercised by call control processor 202 and BSC A-interface 206 is performed

via the use of these signaling messages, which are passed as described above

in the preferred embodiment of the invention, although the use of other

message passing mechanisms such as direct interconnect between systems is

25 also consistent with the present invention. In the preferred embodiment of

the invention, call control processor 202 and BSC A-interface 206 are

implemented via the use of computer systems controlled by software
instructions. (Not shown)

One type of configuration and control performed by BSC A-

30 interface 206 includes the allocation of selection resources within selection

subsystem 204. A selection resource provides a bi-directional interface

between subscriber unit 100 and any system within BSC 104 by way of one or

more BTSs 102. The functions associated with this bi-directional interface

include matching multiple copies of a data frame generated by two or more

35 BTSs and selecting the highest quality data frame from the set of copies for

further processing. This selection in made based on quality indication

information placed in each frame by each BTS 102. The multiple copies of a



messages defined by the flag bytes, a logic zero is inserted in any series

of 30 nore than five | ogic ones. Each nessage format is
conprised of a header section containing a backward sequence nunber
(BSN), a backward indication bit (BIB), a forward sequence nunber
(FSN), a fdYQ8r1eidi cation bit (FIB), apgd a |length PEHUSS(287T64( LI )

foll owed by two buffer bits. Additionally, each nessage format 35 includes
a set of check bits (CK) inserted just before the termnating flag byte.

For FISUs, ngagtidiaté gandrattadl whehedulscaber tnit! 100 elEgeHSEuU%mlﬁpwawr t wo
byte status flel S ;u!i |riﬁl ijedeglrgpfd} chat £8 & pegando Xch'x l1‘h%;1ent

st at us
PCT/ US96/ 207641dxt10na11y,| ma¢lectioro mesoyiaed irengivest datalpagkﬁlardxrm mda aut of

servi ce. For ﬁ@éﬁbeﬁumt 1@%%&%9&@&&% h a4 FRLLER To cI # 1?&9 and a

two or nore byte for (SI'F), are 1 Sl nce
each nmessage®he Sﬂt%ﬁﬁ% ma‘a t?‘PErsB ?%dﬁ? 9 n ?ﬁhfrﬁ?lF SOt he
type of nessmur&wmmwnedtdmdmcﬁkesshet}iae kets dscchited witte itk (:tlll) The

si gnal i ng mﬁé@%gﬁ dek t c gfmg &‘F N,!Eé rface
are sent via a %ﬁa{%h %jrb&ed ggigto%la e tu@ %@ l:*,tﬂcgzxr?f ace

si gnal i ng nesy "%Péz’eé-dEP pejactispyresource plsp drasks the ﬁ?taﬂ’fl BTSsd02 avjth
transmtted thé!'i&ﬁé dabsceibet thitt 108 10SWVhith it is as*s; edf@(iﬁteﬂraem@l appdhén SCCP

nmessages [ ch u f RL CCP_nessa code,
an SCCP ﬁ@g 5%3 %ﬁb%}‘ “%g? gh? ﬁgfea‘n%&&oaﬂ on IS eé&@gﬁ%&g‘ge type
code is typi bﬁlasmqpmmsm es digitabfsignal processer S@aprolled W sdBwardhe
SCCP nessagems%ra&romsn%mﬂdeﬁ ha afhefitiyOfuript hRBallocated WHhIELElestibh 20

(EOP). If the P .aes e;transported inside the SCCP message i s
the type whi & ?é @?E‘t@?‘% Wé’lsle phone call, the phone call with 15

whi ch the nessageBf€ Asindefagec 206 salbo deanfigutes rdath cprogessing and isgevicef i er
field 15 i8ptibfs 5%11@046 ré&8 datoibm séle&ﬁﬂ%sﬁéte@? 264 i’r‘?%&%@ﬁ S
cont ai ned Wt hin data paraneter wt pe
i cated by of IS baSed B8 4B SRR HRBTER (4 SoPR AbedelebPoRe Bly iﬁ?ng of
t he SCCP dat &peselod. signah processing services provided include vocodmg and
devocoding the voice traffic data associated with a telephone call, the
modulating and demodulation of tones and other signals used for the
20 transmission of fax and other digital data via a standard PSTN connection,
and the encryption of user and signaling data. In the preferred embodiment
of the invention, the signal processing is done via the use of a digital signal
processing integrated circuit located within data processing and service
options system 210 and controlled via the use of software instructions stored
25 in a memory system, the use of which is well known in the art. (Not shown)
Another function performed by BSC A-interface 206 is to receive DTAP
signaling messages from GSM-MSC 106 transmitted in accordance with the
A-interface, and to transport those signaling messages to the appropriate
subscriber unit 100 by placing the message in transport messages, and
30 forwarding the transport messages to the selector resource associated with
the telephone call. Upon receiving the transport messages, the selector
resource will forward the transport message to the subscriber unit 100 via
the CDMA forward user traffic channel.
As noted above, data is exchanged between a BTS 102 and a subscriber
35 unit 100 via multiple frames containing frame header bits indicating the
type of data contained in that frame. In the preferred embodiment of the
invention, both signaling and traffic data may be transmitted in a single




BSSVAP fressage Is being transmtted, the length is indicated in the |ength
20 (LEN) field. Followng the length are the type of BSSMAP nessage and
t he rest of the message. If a DTAP nessage is being transmitted, the

length is i ndicated in the length (LEN) field, and th gory of
t he DTAP wo%%éfge is indicated in th&7protocol discri mgﬁglplggéa; el d.

Any addi tional data associated with the particul ar DTAP nessage

including the nessage 25 type is placed in the nessage data field.
FIG 5 is a bfrenie igi acgerdancd wibshe 35-98 standgnd e Ne gdgdresyiizicompingd in the
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30 in the prtfecpreferrediendiodimentodf thadnivemidon,i eachciramiel transmittedr viaotheEl
connecti o aé‘,té&)#_g- egd 1,0 b&hatiRpty | | e -
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is coupl ed toshewenkutithin agfEy 192 Ea Wm@)moﬁfﬁg‘rgcé}ﬁm 13 LTy $00

is al so coupl g irtrefr@d]| addreds' of ther suletciOresdiifce pricesding rthe ubdl sindmafté, and

BSC 35 A-interf 2 Lnt.erc t :5ubg: % rye

nmessage and gxm%& 8%3%8#\ 6@%\/\%53}%& hgﬁgo%%feraagc&%ﬁ%gg éﬁo'?%sﬁ.& and
in the pref erelethent forwatdsdthaemme fto the seleclorrsarre  ddwepseleciar sesomsce
asynchrongys {Henedsdeditiibd signaling mess¥fesOff6m3 Hines containing signaling data 14

g g ¢ :
P! U061 2070 B U ch OBk S B B AT AASeRE o,
traffic data header bits emmitaiord 2irp thewsignaling 2 messaged e s Transporersiguding
GSM M5C 106 Oinééa%es%re transp&RATly Siduié @6 Eg@w-ﬁ&eﬁaéeazo@%?swnééw&%n and
al so exchanges con rg,l tgat aewh\bgen g% %%Islor?ont rsol p ocegs . 202. é& A_he
preferred enbBFCHETR: Vigring pige of s B9S fransport messages &P'ng paye, P
transm ttd¥ ubiterfacenpractedsSiogiate mgorBiestiomidentifier gssociated @8H) therplhono|  as
speci fied in ENeifesMne-SCUEhEARS M@ bASA on thE sbiRBHO rééturbe transmiifiNg! |
known 1n the Bl irahdSor Agnaling Sensge, it to iaNspatently Torward the trinsport
signaling messages to the GSM-MSC in accordance with the A-interface
protocol. If the message is a non-transport or local signaling message, the
20 selector resource and BSC A-interface 206 will process the message
internally.

In accordance with one embodiment of the present invention,
various procedures must be performed via the orderly exchange of signaling
messages between the various systems shown in FIG. 5 in order to properly

25 process a telephone call. The various procedures include call initiation, call
release, and subscriber unit registration. FIGS. 6 - 10 are a set of a message
sequence diagrams illustrating the signaling messages exchanged during the
processes of call initiation, call release, and subscriber unit registration in
accordance with one embodiment of the invention. The vertical lines

30 shown in FIGS. 6 - 10 are each associated with the system identified in the
box at the top of each line. The systems are subscriber unit 100, BTS 102,
selector subsystem 204, call control processor 202, data processing and service
options system 210, BSC A-interface 206, and GSM-MSC 106. A horizontal
arrow running between two vertical lines indicates the exchange of a

35 signaling message between the associated systems. Time advances from top
to bottom, so the higher up horizontal lines occur before those horizontal
lines located lower down on the page. As indicted at the bottom of each



hi gh speed digital connection such as fast Ethernet, the use of which is
also 10 well known in the art |In alternative enbodi nents of the

i nventi on, switch 212 may be replaced with a sinpler cross connect

devi ce, causi ng BSC A-interface 206 to be coupled directly to GSM MsC
106. HoweveWO Si/pBogise of switch 212gi s preferred bec®RGIAISPE20784 ows BSC
104 to be coupled to nultiple MSC systens if necessary, each of which
can provide alternative types of 15 network service including | S-41

service, thepa mﬁ S lextisanged | bdti@en subscriber {h®t 300 andl BBSC1604reS

coupled to Ltjo interfa esstems
coupled 0 1l LR A RL P i | PO e, ool i Coieklged
embodi ment ofxchaaged hetweem GSMAMST |1061anm&¢1 Arirderfacec 0@ oreatransindttede of

t he GSM A- i nifhéde8atideOivitbOthe CSM A-interfacé.N the preferred enbodi nent of the

Lraffic ahd of gnanPAIpiEd AROVE M siggiling message, exagRd) boeeeh Gileol | n
whi ch fixed MSE1H6 datBJAAcirttarfarec20hishixmysebried wrlthm)rrgx 1SE€B/9ugnaHﬁ ot her
systens via (DA € ng
bet ween the two %%@E@pﬁﬁﬁgpé(%ﬁﬁm ﬁa?g’r\%sga eecs% %51%& SV 8
performs t hi 3cqo58Rngeywithythe, 857 standerdyy Uppn asee 31gna ngh
fixed | engt hnuatage) BICt A-ikkenfacal 206 figstf aé&&nﬁu@st e.ahéthaﬂsmet tthélgage dgt a

acket t f. t emin the
Gata  10p é?m%fﬁWﬁ%%?%@?rdéo'&@?mﬁiﬁa‘%plaé%%%fe?%%&wveﬁ%me nect
subsyst em 20@11e entire, B by ormiping tbp RCGR messagerdype woleafieldel df tthen 30
subsystem Zoﬂné%ed%t AssBER S Hitha E}ﬂi‘né‘xﬁéﬂ Ic@ﬁuﬁafﬂcaﬂoﬁy&mm Bne dadip

packets are r.ect V\het ticular .fi xed ac

cont ai ns %gisg“ﬂn% ek ?‘%r %{Fﬁ ﬁﬁﬁﬁét comEYreAton e‘&abg‘e “g% ?l?ef
header bits commettioad identifier Ccémeéawkﬁle SCePahaadek e tBSC dinterfacgy 206af fi c
data areisef ﬁiéﬁeddétenﬁﬁxésraﬁfths messag| eaﬁk%t DPAF g2t BSSMATe! mesQgkalbpi NY

signaling data are re&g d t.o.as.sig lln?%\se kgts nt rol 3

i nf or mati on FEAEEEEe EH“B%TMn t f nSIgRalRGS | 5
t he use of dmssgeeoﬂfm&éM signeling oiessaget s DFAPsinessage, BSCb@‘txmfaceal |
control process@edsds @&Qpayaﬂtryhuaﬂ@pmgmsrs@ﬁém@&n&&age - Via a tran

97123108 message as described above. ?f the message is a BSSMAP m&ssa%se,g Z&QA'

20 interface determines the specific BSSMAP message through examination of
the BSSMAP message type field. Based on the BSSMAP message type, BSC
A-interface performs various steps as described below.

It should also be noted that for the purposes of the following
description, signaling messages exchanged between selection subsystem 204

25 and subscriber unit 100 are shown by a single horizontal line between the
two systems. Actually, however, the signaling message passes by way of one
or more BTSs 102. The single line is used for ease of drawing when the
signaling message requires no control processing or resource allocation by
BTS 102. Similarly, signaling messages exchanged between BSC A-

30 Interface 206 and GSM-MSC 106 pass through switch 212, however a single
ine is shown because switch 212 performs no processing that is particularly
relevant to the present invention. The CDMA over-the-air channel used to
transmit a message to or from subscriber unit 100 is indicated in parentheses
next to the associated message with a 'P' indicating a forward link paging

35 channel, an 'A’ indicating a reverse link access channel, and a 'T' indicating
the forward link user traffic channel or the reverse link user traffic channel
depending on the direction of transmission. Additionally, in FIGS. 6, 7




net wor ki ng the various systens within BSS 105 shown in FIG 5, other than
via CDMVA interconnect subsystem 200, are consistent wth the operation of

the present invention. A signaling nessage constitutes a

conpl ete ins used to 5 control both the operatio st,g}f,,.,%arl ous
syst ens thatwggﬁé}'lug BSS, as wel | as 1% exchange mfor%act}liuon W t

subscri ber unit 100 or GSM MSC 106. A conpl ete signaling rressage S
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ot her systens vﬁrmapnrlssssmsvﬂsrovabo%ﬂ\eoﬁpestﬁcemm gnal i ng nessages, and
20 generahgpy throushergs tm&x&pp’rﬂe@ﬁb'ﬂofele&sx ififtiatiofl) " idtlicaed bnOthlefar teft 1 Ol

exerci sed by ca nt r al C erface, 206 1 s

per f or med H‘*}f ﬁﬁgreagg %\‘e f%’égsés gﬁﬁqﬂ‘ Agggé mvﬂﬂ%ﬁgg?%e Bg&%d as
descri bed aboveetwork fesourges pmedlzed cig [&Mﬁ idse inFIGS® ard Ghough
the use of ot hegaffic chafRESAEfRRSEAAILWIET RANe PTOcEY OF rakasihable resources

| nvent1 on. | n BSOS ML RbGRERATRALJpars ed e infactaE BEest o

processor 282 amscaser umtn‘t(’@ram’cBSQOBﬁaﬂ@G 3). i si}ﬂtémte@emtued Hbatitke of
conput er systeﬁeesgsgetg Libkdd BdgReh EMGWR in FIGS! @smu%tﬂdi@ﬁow(é\wrysheéya e

One type of confi nt r ol A- I.nterface 206
i ncl udes the aﬁaag’ﬁ‘fﬁ%%qﬁf %‘g)'etgf’?%ﬁ’aftg"é'ﬂﬁf&géewg%ﬁ Ipéﬁ‘?%rfnven{ on.
subsyst em 204. SMeSIgpalmg] messagescdispussed delow apé alsocvot shawn fox easwc of
bet ween subscra | AdHSorRINg, asa&%ygfﬂa Vnkdal e%ﬁ@uﬂfpféhé}ylswn&h@éw or -
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35 BTSs and spr@omlr@scﬂﬂmdﬁalgpm andtherefgredprsaesf thameghi (GPMA énteecongfect
copies for subsystern 200 of FIG. 5 in the preferred embodiment of the invention.
FIG. 6 is a message sequence diagram of a subscriber unit terminated
call initiation procedure performed in accordance with one embodiment of
25 the invention. A subscriber unit terminated call initiation procedure results
from the initiation of a telephone call or communication by a
telecommunications entity other than a subscriber unit 100 interfacing with
the wireless telecommunications system shown in FIG. 4, such as a
subscriber unit of PSTN 108, a wireless subscriber unit 100 interfacing with
30 another wireless telecommunications systems, or even a data terminal. The
subscriber unit terminated call initiation begins when GSM-MSC 106
transmits paging message 300 to BSC A-interface 206 in accordance with the
A-interface protocol. In accordance with the A-interface protocol, page
message 300 indicates the subscriber being paged, identified by the
35 international mobile subscriber identity, the type of channel required on the
over-the-air interface, a cell identifier list which indicates the set of cells
most recently associated with the subscriber unit, and, if available, the




further processing. This selection in made based on quality indication

I nformati on placed in each frane by each BTS 102. The nultiple copies of a
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frame are g(enerat ed when subscriber unit 100 is engaged in nulti Ie RF
interfaces"W¥R3MhI tiple BTSs 102 duringda soft handoff JEHHPE
Additionally, a selection resource receives data packets direct ed tovvards a
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5 engaged itemporddy inobie fabseribet identity. BEGsA+inteeface 206 ﬁiﬂ@:xaﬁimdfsﬂﬂ ection
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modul ati ng SfAUEEulY Fl@?msﬁ%’na‘l’% Faflor cqmEob
transni ssi orprokedsax 26 dCall kentrol gtdcaésoﬁlaonreslpands aratafittRipl BTSopaRCct i on,

and 1 he encrfheQnd' §%Et %nggl%a'maﬁa&atg,ﬁtﬁ@c&ﬁ d@hﬁﬁ&r r1§£' el-gab gdi ment

of the inve pr.ocessing 1s d 1 gl tal
si gnal r%-? %%%“F’H@“ ERFLERRABE MeSsRLs éWthﬂ redlceisi ng

and serVikce the foremid divsk mmﬁé.ﬁhand I ahé r pagects \tec&ntdﬁle byS&B&i:nBélf twar e
I nstructions, gt 966,Jit responds by transmitting channel request message 306 to a

BTS 102 via the reverse link access channel. Channel request message 306

may contain information about the type of service requested for the call, if

such information is included in page message 304.

20 BTS 102 responds to channel request 306 by transmitting BSS channel
request 310 to BSC A-interface 206, and by transmitting BTS acknowledge
message 308 to subscriber unit 100 via the paging channel. The transmission
of BTS acknowledge message 308 is optional in the preferred embodiment of
the invention. BSC A-interface 206 continues to establish the bi-directional

25 user traffic channel interface by responding to BSS channel request 310 with
the transmission of BSS call setup request 312 to call control processor 202.
Call control processor 202 allocates selector and service resources for the call
and indicates the result of the allocation to BSC A-interface 206 in BSS call
setup response 314. Upon receiving BSS call setup response 314, BSC A-

30 interface 206 transmits selector call setup request 316 to selection
subsystem 204. Selection subsystem 204 initializes the selector resource
assigned to process the call and indicates this to BSC A-interface 206 with
selector call setup response 318. Upon receipt of selector call setup
response 318, BSC A-interface 206 transmits radio link setup request 319 to

35 selection subsystem 204. Selection subsystem 204 responds by transmitting
channel resource request 320 to BTS 102.




25 in a nenory system the use of which is well known in the art (Not

shown) Anot her function perforned by BSC A-interface 206 is to receive
DTAP signal i ng nessages from GSM MsC 106 transmtted in accordance
with the A-interface, and to transport those signali ngc_ﬂﬁ?%& to the
appropri at e YO¥"B&pscriber unit 100 by pilacing-the nessag ansport

messages, and 30 forwarding the transport nessages to the sel ector
resource associated with t he tel ephone call. Upon receiving the
t ransport rressagesUpbhereneipecoblchannel resspuce ereqiiest 326 RBFSY 10% allocatepor t

message to t h&xa?ﬁﬁ?iaks ski ggbé%xﬁgé’s ¥ i’nodulatetﬁk?d Gehidglphvane fbﬁ@a{r tadfic

channel .

ove talse be e TSlZand
a subscri ber 18yegsq dinkousey; a I‘FIT § raé?ﬁ%a'%%ﬁ?‘ggrfgﬁ eieﬁnﬁ)g its
indicating t hﬁ-ansmntstc}r\pﬂnélfreskm:ae(respmsaeﬂessage B23 tof smlsmbsmemer red

ebodi ments of chidfion, sabsfHEA" 26 rediils i PRARAY] bkt  Bqtlak B PYo D

transmtted in Si n

PCT/ US96/ 2076BTS $ 102 thhaxﬁp?ﬁd%bxérm tORNRet responsesIZntpypelectipn
address is Coaﬁwﬁ\m tSedection stibSyetert 204 Berl bRnSMs AR tRIffic daN3ZY, SSi on

as the destinati.o urce of d
channel code g rlf%gﬁt‘}%?ﬂ messagR 530, pnc "E] %TE‘?%@% #&B&?eﬁﬂer%qﬁ%nt of
the inventi onrespandsfﬁoab%n\rmﬁm diatad nyésgagen $30 andevmﬂseralffmldatzs 388cbyved
by a partgul ﬁranﬁﬁﬁm\? nill G688 idata Qﬂﬁ’éﬂagﬁbsﬁﬁﬁér unit 106 W’ﬂie Yoriwtird 1?:115TS
102. Each channel P}é@ Fﬁ i n Iégi’rent *] o gﬁlgs e I nt tnei K
address of t hE¥ePatio SN m‘ﬁ n
extracting a i‘esauece‘mdmdtkmt 334/9: BeC Aﬂhtsfayaemﬁt Réparh zexeipt drmﬂaeslmlg
el ement forwag iheRARichO 3 K5 CALRerf8 0406 trarlifitS B! UnarfiRPUT CC
10 then asse es signal 1 ng mess anes ontalnlng si gha |n dat a
.and det er ni nedsSigRIMERHLEesIa |%?§§P%S|¥B %%h EesPen BhYs*F’gﬁ&PW es
header bi 15 ceasdigmment mressdge 340gtwasubsgribesesit) 00 via dhs forvwarsl ljnhlgbagng
messages are E ar GULESE T1oBRted  thdt i on
resource viat %ﬁﬁe ?ﬁl{sﬁrgB S transggrt nessggseéége%d Eoove & C A-
contained in chann assignment message gin processing t
assigned forward link traffic channel, and it transmits reverse link traffxc
channel preamble 342 on the reverse link user traffic channel so that
20 BTS 102 can acquire the reverse link traffic channel from subscriber unit 100.
Once the reverse link traffic channel has been acquired, BTS 102 transmits
begin reverse link message 344 to selection subsystem 204. Selection
subsystem 204 responds by transmitting reverse link acknowledge 346 to
subscriber unit 100 via the forward link traffic channel. Additionally,
25 selection subsystem 204 transmits radio link setup response message 348 to
BSC A-interface 206. Upon receipt of reverse link acknowledge 346, the bi-
directional RF interface has been established.
Having established forward and reverse link traffic channel interfaces
with BTS 102, subscriber unit 100 initiates a telecommunications network
30 connection establishment procedure by transmitting page response 350 to
selector subsystem 204. Page response 350 causes selector subsystem 204 to
transmit BSS page response 352 to BSC A-interface 206. BSC A-interface 206
receives BSS page response 352, which indicates subscriber unit 100 is
prepared to establish a network connection, stores the classmark
35 information of subscriber unit 100, and initiates an SCCP connection by
sending an SCCP connection request containing complete layer 3
information message 354 to GSM-MSC 106 in accordance with the A-




15 interface proceeds to place a connection identifier associated wth the
phone call into the SCCP header field based on the selection resource
transmtting the transport signaling nessage, and to transparently

forward the transport signaling nessages to the GSM MsC i n accordance
with the AWOYR3tesce protocol. If bhe nessage is a nBEFUSM%AEwGIrt or

| ocal signaling nmessage, the 20 selector resource and BSC A-interface 206
wi |l process the nessage i nternally. In accordance with one
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message sequence di agr |Tlustratin e signaling nessages
exchanged duft rt‘ﬂ@‘? CCOTRINS HFRCTYREPR JfQpmation |in @ and
subscri ber utipherimgiksy rtheilish of possible eroeppiiem algosithimsoreussnbadd anthof t he
s
e

pherixg key P ) ,

wih the systiurRiee’ puberBe: i 0PN e Eplier rlbpond BT R yaR, 21 o

systens are xeqHestthednterpationadgnobile equipment idegliffact or subsystem 204, cal |

cont ro! pro;:essor[é %,dﬁéﬁlﬁin@ﬂ Cﬂﬁsidigxﬁngxc?l?r ﬁ?ﬁ'ﬁmnd wgfj?gevriyssgnmem 210,

Sl AT RN TR N e

message bet whentarfagea 286 cielectsd opgs vénthe Possibled eneryptiofir elgarithms and o

bottom sO thendth§EBSSPciphel zaBHa! comBBMAOCIS thebdbdot hasayhien 23t al

| i nes | ocat eglelL&MO/eI{ s% wn.on &&e RA%8as e g_%tuedenat ttpoen bot ?,o of each

WD 97/ 23108 y 4 Crypuion  preceqyass 9h764

page, messagesnunrittinggeiphpetmede crbmanidh@62 woi sultsgtibem nBT 300 OFia athee

transm t1sd frvatd Goki eriificQHahABR| ATVR' pideBsshiy cigﬂfe?rﬁ\@&@’coﬁﬁﬂax{@sfﬁéges

exchanged bel e her-ihit 100 andiils tiphés mbde compléte matsage S6d via' HHe
reverse link traffic channel to selection subsystem 204. Upon receiving
cipher mode complete message 364, selection subsystem 204 begins to
perform encryption-decryption on all additional signaling and call data

20 associated with the telephone call by changing to a private reverse link
channel code, or long code, substantially in accordance with the IS-95
standard. It should be noted that other methods of ciphering and encryption
are consistent with the operation of the present invention. Selection
subsystem 204 then transmits BSS cipher mode complete message 366 to BSC

25 A-interface 206 indicating the cipher mode configuration operation has been
completed. BSC A-interface 206 responds by transmitting cipher mode
complete command 368 indicating the chosen encryption algorithm and the
international mobile equipment identifier, if requested, to GSM-MSC 106 in
accordance with the A-interface protocol.

30 Next, GSM-MSC 106 transmits setup message 370 to BSC A-
interface 206. Setup message 370 contains various types of information
about the telephone call being established including the type of service, the
rate of transmission, the type of data being transmitted, and the type of voice
encoding. The use of setup message 370 is part of the GSM A-interface

35 protocol and therefore well known in the art. Upon determining setup
message 370 is a DTAP message, BSC A-interface 206 transparently transports
the message contents via transport message 372 to selection subsystem 204.

€ com



in accordance with the GSM A-interface. 5 As noted above, a GSM

si gnal i ng nessage exchanged bet ween GSM MSC 106 and BSC A-interface
206 is transported within an SCCP signaling nmessage which is cont ai ned
within a ne gnal ing unit (MSU) in accordance w,

st andar d. Ug%?\l%ezt%apt i on of an SCCP si gnéﬁl ng nmessage, é@%@ﬁ I nterface
206 first determ nes whether the nmessage is 10 associated with a
particul ar comunication or is directed to the operation of t he entire
BSS by exani nimthe Reeferoes embodiment ghthecinyention, QGC iA-inteeface 206 dpesspgl |

associ at ed W klow sefip irfedsape 370 Wlfé‘@tsb fieséapeeBlipayciat msaD'rmC

A-interface 206 determ nes i on a the.use of
connecti on i dBME Fess2 &?oﬁ?ﬁm‘% S H°{Tﬁ§°§cgﬁi’?ﬂé’aé§? d’éwtﬁfeﬁtﬁcghﬁm 15
t hen determ nmpliﬁesh&me@gmg gequi‘ﬁd\beoBSBSshmwrMS%aw allows for

exam ni ng g he @&ﬂs?anf ' eﬂlgoﬁf dkt&mﬁﬁ g&f@%@@%mn% a
nmessage. If t nal -interface
proceeds to tF" 91395‘?' 2EFEage; contents)or ¢

nessage as desiy n’aaspcn'bmessagef 37(4h:e sms&aim ursit aﬂlBSﬁl\/ﬂﬁ foresaddinkBBEffie 20

interface det S (§415 f
t he BSSMAP negléi{a%%?t yApQ&f &gigh{%ase on xtnh gg%l?/'ﬁP nes Sge:gﬁ?mpfﬁf g%éeso
A-interface pteemientsofithe nessages which ds the ggt@mmessage, o the G8Mshoul d
al so be npg edieBsdgef océd&&g}éu:ﬁaﬁeﬁ s&bséribtrfxﬁhdmu MEhat porti6he B Eulctibar

si gnal i ng nessage t

S:Jgscr: bgr un}lﬁalgefgesg qéhérélcgﬁrégifz ‘?@\tl he bé’tb%g Wg‘;

two systens. Withinl {ronspostvanessaget 376 safiaes e one
or nore BTSs d&icelbe fékﬁhghﬁsémﬁemb@a s yof oF Qfaxpl AReEREiven §fpet B

218 102" & nieice, Setebiidh BRSA ?a’ép Sand %%Fﬁ@%’ﬁr@%cg'x"@%%t off B
| nt er f acel206transp@snrEags (56 3asBSE hadntgnfacei 206n vizl 2ranspoxty oressagsi BT e

line is showncb@aaiis tﬁé\ncmhoxmﬁnpﬂ&%ﬁng%@ﬁ@ﬁ@;s&bﬂguhh ort processes,
particularly c Al ei{ nt&#? t he géﬁsent |anvent| ver fi he-air
channel used PgC A ﬁ oryvatd R c?x?tgﬂ. rﬁot“ I8 is
i ndi cated i n pwssagehd8kdo GSM-MELt 106 mheccamam ﬁh%ﬁw i-interface
indicating a pesteesd |ink paging 35 channel, an "A'" indicating a reverse

trai i cidnnel  or UPRB et 0f <ol forfih Torssees éﬁﬁh SRS 1bE et g on

t he directi onasfignment meqeést 382 AddBSC oAdhteyface 206l GRssignnient request 382
indicates the channel type, priority, circuit identity code (network timeslot),
downlink DTX flag (variable rate transmission), interference band
(frequency hopping) to be used, and classmark information 2 (type of

25  subscriber unit). The channel type is the type of data that is to be transmitted
during the transmission, for example fax, voice, or signaling. Assignment
request 382, a BSSMAP message, causes BSC A-interface 206 to negotiate the
type of CDMA service necessary to process the telephone call with subscriber
unit 100. This negotiation begins with the transmission of BSS service

30 request 386 to selection subsystem 204, which responds by transmitting
service request 388 to subscriber unit 100 via the forward link traffic channel.
Service request 388 indicates the parameters of the radio link necessary in
order to provide the requested data service including the data rate, and
subscriber unit 100 responds by transmitting service response 389 to selector

35 subsystem 100, which indicates whether that type of radio link is acceptable.
If service response 389 indicates the type of service is acceptable, selector
subsystem 204 transmits service connect message 390 to subscriber unit 100
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and 10 "traffic channel setup" is the process associated with establishing
t he forward and reverse link user traffic channel interface between
subscri ber unit 100 and BTS 102 and is indicated at the far left of the
figure. "NewOOmE3108 setup” is the procegs of establishi n§CaUS620764

t el ecommuni cations network 5 connection with the other tel ecomunications
systeminvolved in the call and is also indicated at the far left.

Teasages are Tagrs é‘{’*e”‘d“baﬁﬁ?ﬁgﬁﬁ%if;&t el wbidh) abetd Wclber AT bo
si gnal i ng e SRRSEIL Senyices foRnesh comph a’r“@gs}a e"49vﬂme'& $edection subsyﬁeghgéé

rressages t hwizutheordvetseclinlp emifid cedrineh. In FIGS. 8 and 9,
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figures, is the p?%%%ésog lg tén‘ﬂlmzﬁ@ ?ﬂe tea‘?%awn ang sﬁceasgfeﬁ stepﬁce
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al so be not ethe mtsmmn of BeSsreaource adlgsatien mesgam%mﬁatmpmmmg 10 do
not show evepydEsviee tmnstéﬁfé‘iz'in stoed, Dbaat p?&.legsﬁl O8Rd P8driiceUbafibits

rel evant o the r venti o onme” si nessages ussed
bel ow are al 5" Z@htg‘ﬁﬂ % gh @r"cessmg(ffem’% k‘ﬂ’dﬁ? t@’} f
si gnal i ng nedstgmeceivedn bt a]tmtlzmsambmchmm ofvﬁ'mhmveBSSn;L&Belsemm hanged

i n accordanc aab gg@%rgﬁaeﬂ EQ&% rabove,
and t heref or;P)Hgggeé érﬁ%‘?ﬁ{g l%‘é:e&onne ]Ees m&r ﬁUbststtaggogngg %nFI G 5
in the prefe e I

nmessage  sequevittendiwdtphazit2oto cmetﬁeilwmfﬁbehammlﬁ)etween GSM-MSC 106 aall| data

tiat 5 th
[ nvent i on° A AEE ﬁ%ﬂﬁ?’?ﬁ?ﬂ%"ﬁw e et

fromthe ini t“Y‘ ithe, §S818E 19T 14 Bet shaMihi tS Yfage 206 then
t el ecommuni c ahdiostes ghtiseyviod mepotidtion das Uikenr cdrapleted t vid Oftahsthissfoaciofig Wi t h

Subseri E'efsﬁi}i AL T (AR R i A
wi'th 30 anot'H&h eggap%pggtgcq el ecomuni cati ons systens, or even a data
term nal 28The Upon completion of the service negotiation, the GSM message
processing portion of subscriber unit 100 indicates to GSM-MSC 106 that it is
alerting the user of subscriber unit 100 by transmitting an alerting message
via transport message 400. The alerting message is transparently transported
by selector subsystem 204 to BSC A-interface via transport message 398, and
25 then to GSM-MSC 106 by BSC A-interface via DTAP alerting message 396.
At this point, GSM-MSC 106 may generate the ringback tone towards the
calling party. If the call is answered by subscriber unit 100, it indicates the
answer event to GSM-MSC 106 by transmitting a connect within transport
message 402 to selection subsystem 204 via the reverse link traffic channel.
30 The connect is transparently transported by selector subsystem 204 to BSC A-
interface via transport message 404, and then to GSM-MSC 106 by BSC A-
interface via DTAP connect message 408. Upon receipt of connect
message 408, GSM-MSC ceases the ring back if provided, and transmits
connect acknowledge message 410 to BSC A-interface 206. BSC A-
35 interface 206 transparently forwards connect acknowledge message 410 to
selection subsystem 204 via transport message 412. Selection subsystern 204
then continues the transparent transport via the transmission of transport




subscriber unit termnated call initiation begins when GSM MSC 106
transmts pagi ng nessage 300 to BSC A-interface 206 in accordance with the
A-interface protocol. In accordance with the A-interface protocol, page
nmessage 300 _indjcates the subscriber being paged, identifi 35
internation‘é{Pgﬁ% % e subscri ber i dentityd the type of charqﬁqeiﬁg%(éqozﬁ ed on

t he over-the-air interface, a cell identifier list which indicates the

set of cells most recently associated with the subscriber unit, and,
i f avai | abl emessege 414 to subpgyifeey/ gt 390 via the forward link traffic chapnel.
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page messgge by  giGEXAR Y Bk HXRRratin CBiheUB%BA aling

determ ni ng that page nessage age nessage, A1 nt
[
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a bi-directi gp
o

! ateduddiiperfrittiedtinthcRirdance withagrebmbeditnent 6thelihd et he
orofer roq entoiiiny P 8 Rpnsted TR ARGetS, plic i sl Slnl 42
begi ns with telephene sl initinad by agmbserihps unit 100 of 165 2. e subsrdberi yritudes
e 2L e i oot s ke im0
of BTSe 100 FRIEREY fgg?‘\ SRR i oq i B8t via gt AVERe B o
responds by Ilchenuelas in rthe (rreferred serabedig®entt of theeinmadiinat dunpel Irequest 15
the forward lg&isapa®odtofitiiy Bkormation! sBORAARE thSe bESAWIRIbAN, tdder
unit 100, it .responds bg/tr nsm.tting channel T est ssage 306 to a
BTS 102 via t0e& e, M8 H’}fﬁnﬂ%'& s T4¥a IProﬂfgfgize’In r‘g%ﬁ’és GTERReS &M 306
may cont d8n ialteonatind embodimentshef thepinvehtion: viBXS 162 nespoadsftor chdrendlal | |
i f such rhéh&t B85 | @rﬂzﬁnﬁﬁﬁiguﬂ%i chin IR BSOS o B2 Rbhterface 206,BTS
102 responds b3 B imemsiig 85 aknowtedge iMeliage' S08 13 SusstAba unit 100,

although the transmission of BTS acknowiédge message 508 is optional in

the preferred embodiment of the invention. BSC A-interface 206 responds

20 by generating a set of signaling messages for establishing a bi-directional

CDMA modulated RF signal interface between subscriber unit 100 and

BTS102. The process of establishing such a bi-directional interface begins

when BSC A-interface 206 transmits BSS call setup request 512 to call control

processor 202. Call control processor 202 allocates selector and service

- 25 resources for the call and indicates the result of the allocation to BSC A-

interface 206 in BSS call setup response 514. Upon receiving BSS call setup

response 514, BSC A-interface 206 transmits selector call setup request 516 to

selection subsystem 204. Selection subsystem 204 initializes the selector

resource assigned and indicates this to BSC A-interface 206 with selector call

30 setup response 518. Upon receipt of call setup response 518, BSC A-

interface 206 transmits radio link setup request 519 to selection

subsystem 204. Selection subsystem 204 responds by transmitting channel
resource request 520 to BTS 102.

Upon receipt of channel resource request 520, BTS 102 allocates

35 channel processing resources to modulate and demodulate the forward and

reverse link user traffic channels associated with the telephone call, and

transmits channel resource response message 522 to selection subsystem 204.




request 310 to BSC A-interface 206, and by transmtting BTS acknow edge
nmessage 308 to subscriber unit 100 via the paging channel. The transm ssion
of BTS acknow edge nessage 308 is optional in the preferred enbodi nent of
the invention. BSC A-interface 206 continues to establish the

bi -di recti MaP7/2808 user traffic channel ggnterface by resp8REUAYW20H4BSS

channel request 310 with the transm ssion of BSS call setup reguest
312 to call control processor 202 Call control processor 202
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subsyst em 204, %lzmtth llﬁﬁg itaen 18 | B0, rce
assigned to B-a% the cal nd %gmB if%l nt é?fdggagé%G W th-
sel ect or & aﬂt‘% Eﬁ?ﬂ'&ee % &9 102, BL:

response 318m bhds\-ton begih atxaff&Dﬁataf msa ges 580 chirel hiuflikm&clmatecsns 319 to

35 sel ection I

transmitt ng“ﬁﬂpﬁ%gn‘*‘gﬁ %@%ﬁ%%ﬁ%?%@%‘wé?ﬁﬁgﬂg%%d kink,

97/ 23108 traffic channel. Selection subgystem 204 also transmits ratip lirdo gesared

Upon recei pt nftbsdgeassibto BSCOMriGterfRGURIE, Bp6n Rt&: Qif ﬂdx@qmle&esoumshannel

ik usetls  ERPHES W Bk A RHEFARE o2 (RIS, o ChnIRiutel Aoogpgrent " =

transmts chamssager ¥3800ElS 102sphichaespdisdy 3ansmisting| dhanneh assigepeném 204.

ngeaggt\lAgn ﬁt&a&v sac?%%bg&&s@nﬂﬁmm&aéwwmw Gdhtaﬂﬂaslt 324 to
i ch respan mtti canne es o sel.ection
subsyst em 204. Se ’é ?ﬂga@ 58% assiene ‘fFﬁ?fé’?’ﬁqtl ‘?FGI“’?“ ff&PPFaénGé

328, beip dlaxmn‘l fassgnateat messagpb54930 be:glmlpmstmsmg gfef datactatav%&mo BTS
%?gff:s-é_s%i%?gthe 39 10qaﬂ§§r?omghgfﬁcrauﬂrtﬁé??%c data 336 to %&gscr ’Ber
uni t 100 vi aTeHE Freaple 542 sgipld f@?m.aeqsﬁarfﬁswws’@reeﬁ%”# fhie

subsyst em ZOdhmi froamsubscgibenainit 10k Once the reverse link signal has been

acquired, BTS 102 transmits begin reverse link message 544 to selection

subsystem 204. Selection subsystem 204 responds by transmitting reverse

20 link acknowledge 546 to subscriber unit 100 via the forward link traffic

channel. Additionally, selection subsystem 204 transmits radio link resource

message 548 to BSC A-interface 206. At this point, the bi-directional link has
been established and network connection setup begins.

Upon receipt of reverse link acknowledge message 546, subscriber

25 unit100 initiates network connection setup by transmitting call

management service request 550 to selection subsystem 204 via the reverse

link traffic channel. Selection subsystem 204 responds by transmitting BSS

call management service request 551 to BSC A-interface 206. BSC A-

interface 206 stores the classmark information contained in the message,

30 generates complete layer three information message 552 containing the

information sent in BSS call management service request 551, and initiates

an SCCP. connection by sending complete layer three information

message 552 inside an SCCP connection request message to GSM-MSC 166 in

accordance with the A-interface protocol. Complete layer three information

35 nmessage 552 is part of the GSM A-interface protocol and therefore well

known in the art.



resource indication 334 to BSC A-interface 206. Upon receipt of radio |ink
resource indication 334, BSC A-interface 206 transmts BTS channel

assi gnment nmessage 338 to BTS 102 which responds by transmtting channel 15
assi gnnment E g340 to subscriber unit 100 via the forvwseguddshlreadi ng
channel . SubsciTber unit 100 uses the a®digned channel information

contai ned in channel assignnment nessage 340 to begin processing the

- assi gned forward link traffic channel, and it transmts reverse |ink
traffic channGSMsMskhifierespondsby ransmittingeanthentication request 852 kannel

so that 20 BBSClR4netfaca 0¥l rasct hesnw&@mel idektifiesirebsage 5538 a DTAP
subscri ber unit 100. erse k tr ffICP Qnel has een
s

acquired, BTSTRSREEr ARt gl\nsp areﬁgal rwg&@ 3 s§e§e
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prepared to eg@hls ORF4rdS The SHRAERS éme%@s%a%ﬁwaéﬁ: A-

'ﬁ%h%n
sendi ng. - an O%&si*b s %ﬁns%gaé%szsa%eoﬁ”a.ﬁg* iflgfpteccas SpapaRes, the”
i nf or mat i &0 nbRwspRrest AranspESNPIVREWEGGingn DIAGH authendicafiom nekporse 558 to
WO 97/23108  GSM-MSC 106 in accordance with the GSM A-interface proto&E!/ US96/ 20764

GSM-MSC 106 responds by transmitting cipher mode command 559 to

BSC A-interface 206. Upon determining that message 559 is a BSSMAP

message and then further determining it is a cipher mode command, BSC

20  A-interface 206 begins over-the-air encryption initiation procedures by

transmitting BSS cipher mode command 560 to selection subsystem 204.

Upon receiving BSS cipher mode command 560, selection subsystem 204

transmits cipher mode command 562 to subscriber unit 100 via the forward

link traffic channel. After processing cipher mode command 562, subscriber

25 unit 100 transmits cipher mode complete message 564 via the reverse link

traffic channel to selection subsystem 204 and begins to encrypt all

subsequent transmissions. Upon receipt of cipher mode complete

message 564, selector subsystem 204 begins to perform encryption-decryption

on all additional signaling and call data associated with the telephone call.

30 In the preferred embodiment of the invention, this encryption is performed

via the use of private channel codes in accordance with the IS-95

specification; however, the use of alternative encryption methods is

consistent with the operation of the present invention.  Selection

subsystem 204 then transmits BSS cipher mode complete message 566 to BSC

35 A-interface 206. BSC A-interface 206 responds by transmitting cipher mode

complete command 568 to GSM-MSC 106 in accordance with the GSM A-
interface protocol indicating the configuration for encryption is complete.




I nterface protocol Conplete layer 3 informati on nmessage 354 contains the
contents of BSS page response nessage 352 and is part of the GSM A-

i nterface protocol and therefore well known in the art. GSM MsSC 106
responds by transmtting ci pher node command 358 to BSC A-interface 206. 5
G pher nod&vewmsassd 358 contai ns encryptigon i nfornation i RETUS G764

ci phering key, the list of possible encryption algorithnms to use based on

t he capabilities of subscriber unit 100, and the ci pher response node
whi ch may OH@%ing! i‘ﬁ%dﬁé 85-dieb 00! HRRA RsRBUEIEE RLbsA Y dnfit 100
Upon detern1n|n t hat “ci

opman s SSVAP 10 e and
then further YGBERRS SPIVY ;pfqrgxaélqﬂ phRer ngormg Ey gapsmittin iﬁ?? face
206 sel ects nressage 570&0;39}28&&1 suhsystemﬁ%nSethganeﬂsth Smldontamst varisnst s BSS

ci pher rode finﬁ) SHIRE WRE %@?@&é%estaml&?é@ﬁ{d YRgystem
204 initi ate over e-al r encr pt | on roce ransm tt ng ci pher
nmode conmanddinded digits, typeraf t?éFVlﬁ%l Hamrswm ftBFMOf data PeiBgf i ¢

channel . Aftﬁhnﬁhﬁ@é&}shﬂ@ thiep By ﬁf)dmwrmmﬁngﬁz Selecticil habeystem wogt 100

channel o sERBAtantE (REDas ind SR faisike Vf falfeort mefie > S il ot &

message 364, Asinterfageo?dés A-intetfode Bﬁgpmhm@s the randparemt transport of

encryption- dggt é‘a@%% H%EM 2894 EAESMIMSC 366 i in
Channel Bhdeacs méﬁﬁg%ﬁ\o”?é%@ré B 0 BBl Sk S SYEh ol

standard. | tmdsmgejsveand)imtiam@th@tmecmnhodhe chlled paey) G§I\&MS@ri@6ypt i on

are consi ste ChdON
Subsvat om podeptle 48 99%@*“%@ % C"m“"f‘éi Byl %aess BB 25

en transm
A-interface Zomtestage 206 q‘&tq; cﬂ"ﬁﬁ %d’éesé%ﬂs catesH thatp eat‘?%wq‘igs been
conpl et ed. B&éhrectioherif desing Oéstatdlishedd ankdy thatansnindtengalli ebiblisheent

"t er nat Fonal LogBe e S bkl B Ao e 208 el g@é%ﬁ%ﬁé@“&% in
accor dance WWRRSTRRRING %Fﬁ S‘?rﬁ 6’6?33“%“0“’“ in trangport MesASHSE”
transmts sekalpcttmssalgsysﬁe?ﬂm BSEcﬁan subsystermne2(daesp s etrarpsmttangge 370

cotab fshed TaLTRaARes é P SoRpuaR, the ““WE PRy P Ry
t he type of H&%tam&eﬁ"%di‘? %?é%%t]t"é]ﬁ aﬁ% -ype of voice encodi ng.
"The use 20 setup Mmagms%ﬁ&mg qaﬂrprcméedxhg isighge 506 CSM-AMSE 108 alsocol
T G Lkt St b
the message AoMters 3?%“??%%%&“? 9?955&5%'@9?%0 %’eP Bs s%‘fé’bﬁ 204,
transmitting BSS assignment request 586 to selection subsystem 204, which
responds by transmitting service connect 589 to subscriber unit 100 via the
25 forward link traffic channel. In response, subscriber unit 100 transmits
service connect complete message 591 to selection subsystem 204 via the
reverse link traffic channel indicating the type of service is acceptable.
{Note, the use of a both a service request message and a service response
message as shown in FIG. 4 is omitted here because it is highly likely that the
30 service will be acceptable to subscriber unit 100 because subscriber unit 100
made the initial service request when initiating the telephone «call)
Selection subsystem 204 proceeds to transmit BSS service -response 592 to
BSC A-interface 206 and BSC A-interface 206 responds by transmitting
assignment complete message 594 to GSM-MSC in accordance with the GSM
35 A-interface protocol. To allocate resources for processing the call in
accordance with the type of service indicated in assignment request 582 and
BSS service response 592, BSC A-interface 206 also transmits resource
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In the preferred enbodi nent of the invention, BSC A-interface 206 does not
know setup nessage 370 is in fact setup nessage, but only that it is a DTAP

type nmessag t does not | ook beyond the discrim nator
simplifies 5%@3'&36% essing required of BSZA-interface 206 glr:]'%{ﬁs? };ows for 5
transparent transport. Upon determ ning transport nessage 372 is a

transport nessage, selection subsystem 204 forwards the nessage contents
vi a transpor tallasationemessage c$8§¢ps:¥a’ta tpsecesaing argb senvicer pptions \exstem 230

traffic Aaanﬂﬂan?ABserA&ﬁfeefa»éé D6 1BBHRE Al coIRSEAEE WitHin SWRGR! 12T

g §o RGP e AU o G GoPENE U e edh Fubine 550,

That portion afd sersmermpams systern 10 tb0Girrie Spo taffiddatar asseaiated i wigh ctiiel
confirmtao selSChie gg?@gﬁ,gmﬁgm sl.w‘,\,w,thl n transport nmessage 376. A

call confirmeit er [ e of service set f gﬁ(g setup
message 370, or pridPRR Jeceipt Qf t@?’r@ﬂ% ¢qfpplets message 54, E;gh cH6on
Subsystegn7§0ftr&ﬁsazmn@areem ¢ YndsEBESTIB A roBICh .- 10erf81206 a&@;diﬁi@nﬁﬁﬁrihe
nessage

Cont abni ng t HaSK ARk éa%*%oﬁ«t?vr% FeopRRAE BY P ERNRy tohwey YpEFee the
processes, MessREE W |Sﬁ19é¥1¢’acéub§YSt%r$%r ¥ip  enspest agessagat 8% wwhich DrAP
cal | config M containg®e A& %&m@l\ﬂs&ﬁ@u&ﬂ&ubsymomam@ﬁ ddritthulel tHeSM

350 Gom VeC. TORMPASRUFRIsPort by eoppiti Srbioet fhedsed B RmngLE o "
206. Assi gnneaiertummsaggsg subscriberdinit 188 vmﬁucfmmed lmptafﬁardmmte}.,
circuit identily fees WK 1hd30RBh Ofhht subscritsie Vit N¥oP R hld2 GtdrY 26 abl e
rate transm ssm% ﬁié erfe nce bﬁgﬁ All %%%qusglgéﬁ to be used,
and cl assmar kKBFYHFOF et Fo# c? 9 6L L% BREYY W TERSRHE type
is the tyle oforciecta mésaage 602 dobBSCﬂrAﬂatﬂrfatcedzos in ahgordagoe heithr thesmi-ssi on,
for exanpl e f@¥erfaci ?@oto%l S bR aB50Y - A-ARSHARTERs resgonaequﬁﬁraﬁ&%mﬁlgBSSNAP
essage, causgs B%% mlegstaegf 3ok ggr?tat a1 ne él gtnnecp message to selection
subsystem 204. Selection subsystem 204 then continues to transparently
forward the connect message to subscriber unit 100 by transmitting transport
. 20 message 606 via the forward link traffic channel. Upon receipt of transport
message 606, subscriber unit 100 ceases generation of the ring back tone, and
transmits transport message 610 containing a connect acknowledge to
selection subsystem 204. Selection subsystem 204 responds by transparently
forwarding the connect acknowledge to BSC A-interface 206 via transport
25 message 612, which then transmits connect acknowledge message 614 to
GSM-MSC 106 in accordance with the GSM A-interface protocol. Upon
receipt of connect acknowledge message 614 by GSM-MSC 106, a steady state
call has been established.
FIG. 8 is a message sequence diagram illustrating the signaling
30 messages exchanged during subscriber unit originated call release performed
in accordance with one embodiment of the invention. A subscriber unit
initiated call release is the disconnection of a telephone call in response to a
release request by subscriber unit 100 of FIG. 2. The subscriber unit
originated call release begins during an ongoing telephone call or other
35 communication by tearing down the network connection when subscriber
unit 100 transmits transport message 652 containing a disconnect message to
selection subsystermn 204 via the reverse link traffic channel. Selection




type of CDVA service necessary to process the tel epho‘ﬁe call with

subscri ber unit 100. This negotiation begins with the transm ssion of
BSS service 30 request 386 to sel ection subsystem 204, which responds by
transmtting service request 388 to subscriber unit 100 via the
forward |i WO ¥w2aid8i c channel . Servizge request 388 i nWTHSESOISHe
paraneters of the radio |ink necessary in order to provide the
request ed data service including the data rate, and subscri ber unit

100 respondSSJasygt@ﬁﬂmfek SHsSHY fﬂr%rﬁﬁ\%ﬁgfés&s&ﬁ&ek n&@éfé@ﬁh #ansport

b t 100, It k
accept abl . essag%?%?fﬂsﬁ%@gﬁs%@ S5upie K intrdacs 206 B chboaite 1 <
accept abl e, disteruteot messagesif2stp<EIV-MST 106cims adcosdaee m&e the dniderfaes sage

390 10 SUbSCHiGMGELESMUAC 106 iniiases HO:8itAZ33Phe network conection
(Z:ﬁannel Suni & %&%ﬁym&séégw%na}ﬁiasw@m&ew a3 étﬁ%éﬂte’gé%?%t i,‘g];]];]egt

conpl ete nesge®d Fen&eiﬂsm fsaitefadeo D06 taREATIBNAAdport mesgige 1665 dodvaingeg | i nk
traffic chan

successf ul rvfr%lgasf t‘r’lesgecl)?m%?'l %%B%és‘%g fﬁ%ﬁ%ce %&%gﬁt aiogsm%]tl ng

BSS servi ce m@m thesgedease via trepsmissioneef, iransmRes x@essage:és &e pubsrziben2, BSC
A-interface gﬂﬁmbl‘ggqxﬁ@ﬁmard linksSeifficachandel. proce55| ng the call in

accordan tht ce a nsm on_ of
resour ceﬁgl \IMoc at |%‘ﬁ’sﬁé8§ra§%‘t zlfegpaz\é{l% bﬁr‘ﬁ%’mﬁ?w atra?nsp%ﬁ% mESPET g%)pt i ons
system 210. Gattainingecsisasgcemplete toy belectign amystetn 284 viadie 2evershdink

al | ocat es calher Qeesel. nsereeﬁeﬂrsﬁs%&ah mm&sgﬁ%léasafé lete vu@at a
received. In an alternative enbodi

nt t he
options resolfABEMUSSIHL i B?f‘ﬁpé’fbmsa?% 6? nt°r Eéﬁoﬁs'@fqr th%“‘tS request
message 310. invtelfadel oesplongds BSOmMzardingr tdweZGﬁnpldte)cnessaga mntmGSMn

\iVISt h:opoigggfgafi:qiis}‘el%‘%g&fm&{)tﬁfﬂs%@s?%ag%%é to C: r Iy i he tr %?’@ng_?
associ ated TeSPo Wf}h'éle%’a? n‘&ta%ﬁﬁ%ﬁ‘f
A-interface BHE6GSNMeA-interface protocol, which indicates the bx-directnonal radio link
should be released as well as all A-interface network resources.
Upon receipt of clear command 674, BSC A-interface 206 generates a
20  set of messages for causing traffic channel interface teardown. The traffic
channel interface teardown begins when BSC A-interface 206 transmits BSS
service disconnect message 668 to selection subsystem 204. Additionally,
BSC A-interface 206 instructs switch 212 to eliminate the traffic channel
connection between data processing and service options system 216 and
25 GSM-MSC 106. (Message not shown) Selection subsystem 204 acknowledges
the receipt of BSS service disconnect request message 668 by transmitting
BSS service disconnect response 670 which causes BSC A-interface 206 to
transmit BSS radio link release request 663 to selection subsystem 204. Upon
receipt of BSS radio link release request 663, selection subsystem 204
30 transmits release order 651 to subscriber unit 100 via the forward link traffic
channel. Subscriber unit 100 responds by transmitting release order 650 to
selection subsystem 204 via the reverse link traffic channel. Selection
subsystem 204 then transmits end forward traffic channel command 654 and
disconnect request 655 to BTS 102. BTS 102 releases the resources used to
35 process the forward and reverse link traffic channels and then transmits end
reverse link traffic channel 656 and disconnect response 659 to selection
subsystem 204.

dat a




I ndi cates the service negotiation has been conpleted via transm ssion of
assi gnnent conpl ete nessage 394 to GSM MSC i n accordance wth the GSM
A-interface protocol. 20 Upon conpl etion of the service

negoti ati on,, M nessage processing portion of g @%&d&é?&z unit
100 i ndi cat estg?ﬁn M MSC 106 that it is 31 al erting the$u2er of

subscriber unit 100 by transmtting an alerting message Vi a transport

nmessage 400. The alerting rressage i s transparent|ly transported
sel ector subsyst ePelegtion subsystemi étmaé@nﬂratambﬁag@murﬁ@sr@sgéﬂm thnd 25

tAthetnht o GSM Wiﬁn&%mm 04 reBp P en8mBENE rateagéteaant xrtet

i s point ener in one

calling part %cpﬁg by g‘el gé(rggssev\gp dgﬂ‘g}{lcsﬁ%%'g bpﬁﬂl fec'f@gaop’felﬁ?& cates
t he ans\eesowve nrespONESV eBCtions sbsystems n2@4 | trgnmﬂ@nrredzo wrelerse
Lransport 5 respBi g HOBSCOAIRIERICEONE WITHS DM s R ?ratngﬁuftﬁt‘gerciﬁ L

traffic channe onne ans ar rted b | ect or

subsyst em 204 e@%@@“ﬁsﬁ 6 to *&F@PF& lectio: sytemP4 tAgH t hen
to GSM MsC 1Q6axk91mEHSGzaA- release rexpenéa&a BS@ Mﬁ&rﬁtenmﬂ anasmeﬂaﬁe Upon

recei pt of cq R, h

provi ded, c1gé ransn’i'e suﬂggéﬁ&ga&ﬁnec %\% rréagsaggéﬁ%n{@%é%
A-interf ace Abgn trapsmits. d@@“"ﬁﬁt’éﬂ?‘éﬁ?éﬂé"@a@ﬁgpé msﬁ%r%&lﬂél"éé‘ﬁ%ct
acknow edge rmssawsété&mo and serSiRkefkbaites WbsytaitednwillY tNe delepRos® all

[ anapor tvi it oHPC Y BHH ?aﬁartabig ot Broebiling difer, G, BERPALM

25 interface 206 ahgrm s thatcthe call has been selepsed to GMMBCS PPy uni t
100 via Z flti f@am%i@nﬁ rmeatrreéxft re(g%mn@t accordandépﬁ'i‘thr ﬁfeeUStMOA-ﬁbe EHRadeOr t
nmessage ubscr uni ca ag bee

est ablgr shed Eg%ﬂér‘f%}?leflﬁr 5 é‘a égMN{?ﬁ (}toﬁaﬁrag a‘ ﬂ

process i1 comweﬂﬁm regources are nwcavaﬂab& aCn@sgagel praresior 08 irespands
illustrating tbf&aﬁbsdtalthaest 671 byREARAAkINY FeaMddate desPohbd G617 t6 HETC A -ber

unit originat; ege 'zok %}txln? E‘écgﬂ)t of deallocate response 667 by BSC A-interface 208,

the call has been released.

FIG. 9 is a message sequence diagram illustrating the signaling

20 messages exchanged during network initiated call release performed in

accordance with one embodiment of the invention. A network initiated call

release is the disconnection of a telephone call in response to a request

originating at a system other than a subscriber unit 100 of FIG. 2. The

network initiated call release begins during an ongoing telephone call or

25 other communication. GSM-MSC 106 initiates the network teardown by

transmitting disconnect message 772 to BSC A-interface 206 in accordance

with the GSM A-interface protocol. BSC A-interface 206 responds by

forwarding transport message 757 containing the discormect to selection

subsystem 204 which forwards transport message 753 also containing the

30 disconnect to subscriber unit 100 via the forward link traffic channel.

Subscriber unit 100 then transmits transport message 758 containing a

release message to selection subsystem 204 which forwards transport

message 765 containing the release message to BSC A-interface 206 in

. response. BSC A-interface 206 then transmits release message 773 to GSM-

35 MSC 106 in accordance with the GSM A-interface protocol GSM-MSC 106

responds by transmitting release complete message 776 to BSC A-

interface 206 in accordance with the GSM A-interface protocol. BSC A-



procedure perforned in accordance with one enbodi nent of the invention.
A W reless subscriber unit originated call initiation procedure results
froma tel ephone call initiated by a subscriber unit 100 of FIG 2.
The subscriber unit 10 originated call initiation procedure begins with
channel r ¥¥&B198essage 506 transmptted from subscrPEEPS®API4100 to
BTS 102 via the reverse |ink access channel. In the preferred
enbodi ment of the invention, channel request nmessage 506 contai ns

i nformati onnﬁbfm&e hdmefdrwaﬁdé)fraﬁ@'dft SfesbAgdP60 eanaEiifg a release@iRpRite this

I nformati on,ma deq I n her. ssages n15 alternative
enbodi rrentst%fg/‘?l?éwgh\r%ﬁl)?f E#g crrg §§ ﬁ tra’l‘%?cﬂf&st 506
by transm tmm@mmmmumgléhe relegse oomﬁlbtﬁtmwbmbeeua%;wo via and by
transmtting, &Je 508 to subscriber unit 100,

the or of 5t ?idt éﬁé%m&?é 196 reapes BTS ; é%?ﬁa%dgége“m«?x%?@?%%a@ﬁzbﬁnm&nds 20
by generati dge &aﬁﬁtmsfonsnfmledrmmméagésmfmc ésirdérface 806 gn aacbordiincect i onal

CDVA nodul a ia n BTS
102. The pr%@glss 0 estaﬁ*‘ shi n t&ﬁwﬁtﬁmﬁ%ec’égg feul nt g&ﬂ%é&el égu ns
when BSC A- BAfCehfintestape206 bg&@m aiﬁeslsa@m lintesfagp teasdownisubstantially an |

contr ol ac@r&&%sﬂfth@@ IS-QBEAH ﬁﬁﬁiel OThetRFfie ThAnrd) Antdrid e ab@dcveh eCt or

and ser ce sou S andl cates t.he resuyult of the

o ocst b peBmecien BSC Anflestais 208'tarRRfte RS GRvice URGohoEY et 14,
Upon recei vrerglesssﬁ&m lselsetz@p Subswt¢m%nséd@1ﬁ0nﬂwcm m-mtem 206
transmts sehRmiced sﬁﬁkﬂ\ zaztta&ereagélﬁsé thakfic (Rannel coREDH BetveBAYEteM 204.

ol cat a0 ¢ RRSERORBaR cerVict oPRpRs Jpe 210 S Srmeg TboliSadt peoc ponse
518. Upon r ebewp) Sélecndnk Wme‘@mﬂm@ﬂ!ﬁdg@%emecezpt ofi B§%e rseaciee 206
Sel oot | &p_ cons ‘s‘%‘%‘?nkz Fedpondt_ atﬁ‘s"“‘f“?%’.&““ e e e
request 520‘?§Py h‘cg datses lﬁ%éﬁtef’ i i‘?fgﬂﬁeqssr é’s‘{}ﬁrlé’é request
520, BTS 102elah$eomst 263 toc belectizin pub&ysb&nr@llr eYpon creeeipb ofiB&6| zadioand
denodul ate g {-e@éa&@rré & 763, sezec:asﬁ rs%%swaﬁl P6LhahdrAitd rflesdtobiith ¥51
ess0ci o0 4Ll 05 TSR G ik ek, s o, EHods S5 °°
100 responds by transmzthng release order 750 to selection subsystem 204 via
the reverse link traffic channel. Selection subsystem 204 then transmits end
forward traffic channel command 754 and disconnect request 755 to BTS 102.
BTS 102 releases the resources used to process the forward and reverse link
traffic channels and then transmits end reverse link traffic channel 756 and
25 disconnect response 759 to selection subsystem 204.
Selection subsystem 204 then transmits release resource request 762 to
BTS 102, and BTS 102 responds by transmitting release resource response 761
to selection via the reverse link traffic channel. Upon receipt of release
resource response, selection subsystem 204 transmits BSS radio link release
30 response 764 to BSC A-interface 206 which responds by transmitting BSS call
release request 766 to selection subsystem 204. Selection subsystem 204 then
transmits BSS call release response 769 to BSC A-interface 206, and releases
the selection resources associated with the telephone call being released.
BSC A-interface 206 then transmits BSS deallocate request 771 to call control
35 processor 202 indicating that the selection and service resources associated
with the telephone call have been released and are available for processing
other calls. BSC A-interface 206 also indicates that the call has been released
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Sel ection subsystem 204 responds by allocating a selection resource for
processing the call, and by transmtting connect request 524 to BTS 102,

whi ch responds b transmttl ng connect response 526 to sel '

subsyst em 28 97%53}¥ct i on subsystem 204 tB8n transmits nul Igﬁ{é&?@"ﬁata
528, 5 traffic data nessage 530, and null traffic data 532 to BTS 102. BTS
102 responds to begin traffic data nessage 530 and null traffic data
532 by t R GSM-IMSQ J06 blyltransatitting dizan cofplete 7568 arocdmianon withl 8e vi a

the forward | g K’f Amtérfaf?:gf%fot%b?nn%bc ﬁeirﬁ &n,@%%é}g§tgﬂ3§§4d§5ﬁ&ate

transmts radro Iink resour nessag A- 1 nterfa%ggéog Upon
recei pt of ratRaRept ¢l @Xoff?ﬁ@nﬁﬂngn&ﬁag@ 9@?‘988@’93‘?% “7 dee
transnits BTSigbfaceciosns Ugoekteipt of BES sdadiobd8 tespbise 162 WiBIC rAasponds

by transmttin han SSi ssage 540 to subscriber unit 100
e BT i S IR o releasd®

via the fo Subscri ber unit 100 uses
the assigned channBIGS.#0dranat 1ak showtzinessage sequéncechiagraon idustraging: the

message 540 tg Fh gﬁ%g%ﬁgz% = eaataxﬁﬁgehve;.%s@rmeiwunhher@@%m&ﬂ

forward |ink t li; &hsotr tsre&esellﬁ .trafflc
channel preanBf og&gdglaa mee v Oél?q?ffl % pent, SEVERHRR: - Duping
channel from suleseribebeniturdgistizidn, @eubstiiberr enitr 300 bf FIGs 2gnetifitsn GSMden

acquired, 4 S r I Hq.gs S S n
subsystem 04@?2603?0% ?B%g\g M% %gs son r%yﬁgggﬁgﬁﬁﬁﬁgﬁi\%ése 20
link acknow eBfvidaseryce i ihat; %‘Eﬁuﬂ?ﬂft“nﬂ)gw' ih?ﬁb} bgczibge tenlY registration i ¢
channel . Addi begifgwith chehnelt rayxesiuheysige rao@&éa%mm fﬁsm adbscribef anit
resource e i

bi di recti onal 1@?%&3%?5% Tv%b%% %gtg&% M\% g&%& Chéltinm%r ks‘(gg%gc?ﬁeg%?es%t
begi ns. embodimgg of éb%llmermorbem |redRest FRessage 806 indicatesdheig,
subscri bet5 25sulpsetibed DOD isiinitiatimges regiarrafvwrk hoeeveer this inforeidtion Byay be

transmtting p&?"llhf“‘%e rgfﬂ&?%%@%& \ﬁei‘ e ﬁgt:{?e & Cc%dﬁ?\%?trst ?f }ﬂ% %ﬁrv'eﬂﬁon

subsystem 204
subsyst em 204BE8spehaespandsr kh shanpelngeqest 806 bkﬂmsmﬂmﬁﬁ Cﬁ@rﬂﬁeée

request 551 teeqﬁ’a%a 810 16 BSCAACInI&6aceB2AIS And BTS dchhewietipe A{¥B8s4pe086% té he

| k i nf

Cayer thre | RFOERRET SR A dRRoudh WER REARIEn A ORI ERL HBRREL
BSS cal | ABna§®niheoptionsl da ﬂ‘éqﬂ%ﬁ?ﬁ% temibmeﬁr t ¢fathes invention SBEP A
connecti on by irteifdee) 206 Qebprids bgagenezhﬁhgea isef ©f Médsages to establish a bi-

directional CDMA modulated RF signal interface between subscriber unit

100 and BTS 102 by transmitting BSS call setup request 812 to call control

processor 202. Call control process 202 allocates a selector and service for the

25 call and indicates the result to BSC A-interface 206 in BSS call setup response

814. Upon receiving BSS call setup response 814, BSC A-interface 206

transmits selector call setup request 816 to selection subsystem 204. Selector

subsystem 204 responds by allocating a selection resource for processing the

telephone call, and by indicating such to BSC A-interface 206 with selector

30  call setup response 818. Upon receipt of call setup response 818, BSC A-

interface 206 transmits radio link setup request §19 to selection subsystem

204. Selection subsystem 204 responds by transmitting channel resource
request 820 to BTS 102.

Upon receipt of channel resource request 820, BTS 102 allocates

35 channel processing resources to modulate and demodulates the forward and

reverse link traffic channels associated with the telephone call and transmits

channel resource response message 822 to selection subsystem 204. Selection

N




nmessage 552 inside an SCCP connection request nessage to GSM MSC 106 in
accordance with the A-interface protocol. Conplete |layer three information
35 nmessage 552 is part of the GSM A-interface protocol and therefore wel |
known in the art. WO 97/ 23108

GSM MBC 106%PE¥%BUAks by transnitting autdentication requeé’FT%%"’t"Z)“ BSC
A-interface 206. BSC A-interface 206 identifies nessage 553 as a DTAP
nmessage, and it transparently forwards the contents of the nessage to

sel ection subabsistean 2204 paspotrdsabypransmitisg gorbledt réghest ti2dntcs BISy 302m 204

5 det i
traﬁsS;?‘eR?f“%%??@%sd?%?con?ﬁﬁﬁ Sofihect rLIRRSP 854 WSEARARN %él?%ﬁ%q 100
by t r ans APt then apsmitsnull gfaif%‘? datap28; begin teatfic c
channel . dSubﬁféés rs:mpaﬁd hem ﬁ'ﬁﬁfﬁ:l &aas 882 & BIST 1020EBF5 062 B&ports to

%?Qﬁp?retsﬁongsmﬁi%% Rl t?&ﬁa%gd &Wﬁi@%@@%%ocewrﬁ' h "
aut hent i cat i tnaffiedpwn8is ttbs ubscribet @miolﬁﬂsuiassltﬁt torwazddink &raffic Chamaehe li nk
traffic Chanseiecno#péub mﬂﬁﬁ@&ﬁbr&a&xﬁl&e raaﬁnmrém%ﬁ&ségéssé 8

e e edaiie s pon oy o R ok 5 messhgn 8 T sage
557. BSC A-i di-intérface 206 transmits BES chanrid) assigansgrdrmatsapge 838 orBTH 02
accor dantd W“’Et C‘?ﬁe&% H%a"%f "‘Bﬂge‘:ﬁ?%‘é’o assignnienlt’ Mispdels 849, to
responds by f§ MQM@‘%‘H@ -Subseriber; vpig iffce
206. Upon detmesrin a&zghal ctmmsdgfnf’éﬁﬁatwn aciftaiiel in charaelagssighitheniten

e v over B G LB R JEITRM TS ) ety 0
BSS ci pher é‘e’?’éﬁ%mﬁﬁ r%?%n mQJpBFFaP&}él vi ng
BSS ci phab msdz 56 mnmsfm ,cafiedcqire ahe Yebense tignk 2fic chaﬁmansmricé thepher
mode command 2044 ?miugﬁﬁﬁ R&S b ch]c&%d)’bi‘stfﬁ ti'ﬁ(s%’isdbegin reverse link
message 844 to selection subsystem 204. Selection subsystem 204 responds by
transmitting reverse link acknowledge 846 to subscriber unit 100 via the
forward link traffic channel. As noted above, messages such as reverse link

20 acknowledge 846 exchanged between selection subsystem 204 and subscriber
unit 100 pass through BTS 102, but are shown as routed directly for ease of
drawing. Additionally, selection subsystem 204 transmits radio link setup
response 848 to BSC A-interface 206. At this point, a bi-directional channel is
established.

25 Subscriber unit 100 initiates the registration procedure by transmitting
DTAP location update request 850 to selection subsystem 204. Selection
subsystem 204 routes the location update request to BSC A-interface 206
which initiates an SCCP connection with GSM-MSC 106 as specified in the
GSM A interface protocol. After storing the classmark information, BSC A-

30 interface 206 generates an SCCP connection request message containing
complete layer three information message 852 which contains BSS location
request 851. Complete layer three information message 852 is part of the
GSM A-interface protocol and therefore well known in the art. GSM-MSC
106 responds by transmitting authentication request 853 to BSC A-interface

35 206 which in turn forwards transport message 854 containing the
authentication request to selection subsystem 204. Selection subsystem then
forwards transport message 855 containing the authentication request to




link traffic channel. After processing ci pher node conmand 562, subscri ber
25 unit 100 transmts cipher node conpl ete nessage 564 via the reverse

i nk traffic channel to selection subsystem 204 and begins to encrypt
al | yent transm ssions. Upon recei pt of ciph npl et e
nmessage 56}98§ggpgg§or subsystem 204 begi¥s to perform enc?%{i?%ﬁz? ecryption
on all additional signaling and call data associated with the tel ephone
call. 30 In the preferred enbodi ment of the invention, this encryption is
per f or med subsmbdmxmismoma phe farveardhlink draffo dhanmel. Subsedbercenihil0On t he

| S-95 sp wsﬁthe&ﬁfeaaéﬁ u@kzt & &L 0GM Ehaed PiheSiagpet hods
i's consi tent wth e o0 tion ofd eeélnventlon §e§yect|on
subsyst em 20P™PREMS RAEHPR s cTesRep ?mﬁb ‘&ﬁ"ﬁ{‘ 585 BSC 35

A-interface AfdnsniBihg\transport au&x@ﬂ&ahenpasptmsb)ﬁ%rtamhcm isnhsystezh @04 node
conpl ete @MQ@@ a C%?ﬂié‘yé (alk
i nt erfacecsgr oco? | n%fg%a e con g(l?régcggﬂ ar etgg‘ﬁggit I on }lﬁéregtc} ete.

WO 97/ 23108 forwards the authenncauon reggmse by transmitting transportrnessage$53 076 4
Havi ng a secupeBSl M-frideificenzos. BT Reintefhad R06 llesh trandfidts hethentichtidA0

Hresage 570 sl SRAIAEE M Satorlinkd 0 bl EAM AtRrertae | o,
types of i nf qprobedobn GEM-MSE 186 trespqridsnby @msnmmgcwamwém@qmmndd. ng
the 5 dipg eyt @ BSC AViRferfilce AV gsc Bomhtedh@ 205 ttném .yghentype

of data bein transmtted nd t f .voicC ncodi n tion
subsyst em 20?1mltla fiqry éﬁgﬁé{"é %mgpﬁ%g W@?§ 5%“‘9%5‘ Bort
message 572 tseldd8Gn subspstemt @84 adBCIZO&anﬁﬁBSAelphee mhede @@8meodt B6Ride t he

transparent tgARSRMluGE 100 vid %?@M&J@ﬁﬁ%&fiﬁya{ahﬁﬂlémA&éﬁ r&ée@ﬁﬁ ort
nmessage 574 tqQ GSM M5C 106 |&hé accgrd nce w.th the GSM A-) erfagte
TiME%€he

protocol . Af tBPP¢ER4R SgmR %fa&ﬁﬁ“ﬁsnﬂp
connecti b t cmxiqaletaairﬂessagpaﬁal in emyptﬁcfomﬁvza the teverss rlintls tiaffinshannel

message 576 C@niefdcibi Gubsystich 288 0¢KRH AeRERS 8SS cliphePRfode command 860,
selection subsystem 204 begins to perform encryption-decryption on all
additional signaling and call data associated with the telephone call
Selection subsystem 204 then transmits BSS cipher mode complete message

20 866 to BSC A-interface 206, BSC A-interface 206 responds by transmitting
cipher mode complete command 868 to GSM-MSC 106 in accordance with
the GSM A-interface protocol.

GSM-MSC 106 then transmits ID request 874 to BSC A-interface 206 in
accordance with the GSM A-interface protocol, and BSC A-interface 206

25 responds by forwarding the ID request via transport message 872 to selection
subsystem 204. Selection subsystem 204 then transmits transport message
870 containing the ID request to subscriber unit 100 via the forward link
traffic channel. The GSM based message processing portion of subscriber
unit 100 responds by generating an ID response and subscriber unit 100

30 transmits that ID response within transport message 880 to selection
subsystem 204 via the reverse link traffic channel. Selection subsystem 204
then forwards the ID response via transmission of transport message 878 to
BSC A-interface 206 which responds by forwarding ID response 876 to GSM-
MSC 106 in accordance with the GSM A-interface protocol. GSM-MSC 106

35 receives ID response 876 and transmits location update accepted 882 to BSC
A-interface 206 in accordance with the GSM A-interface protocol. BSC A-
interface 206 then transmits transport message 886 containing location



A-interface 206. A Call proceedi ng nessages indicates that the network
connection is being established, and that no nore call establishnent 15
information will be accepted. BSC A-interface 206 responds by transparently
transmtti all proceedi ng nessage within transport 78 to
sel ection g%b%{’}gf" m 204. Sel ection subspétem 204 respondsyﬁa%?'gﬁg 1tting
transport nessage 580 containing the call proceedi ng nessage to subscri ber
unit 100 via the forward link traffic channel. 20 Af ter
transmi tt i ngupdate aorepted o seleation aybsEten 209)/milEch isperidsoby forwardingsni t s
assi gNent 1 RAsh wbifatk Geliphed th Nubskii? 208 100"b7 SRERBIRin> Hansport

c ftin port by

A-interface 206 con ues

0 t he BS CESS) C
transmtti ngmBS@gés éﬁh’@&‘g%\‘?ﬁ% E'&,'F}eéﬂ H Brinib4] mR/\/m ch
responds by tesposds thyi ngnsm:tmxgetrampmbtmés&ﬂgé @9% Womeainings urtieinpb%)rwl a the

25 forwagd sRbidr S

transm ts 4ﬂdgggrw ce %Sﬁﬁgg%@ r!ph?gfg prr%g%gm 9%8{1{‘#%‘1 e&t i on&gjl?osyst em
204 via t he subsystemyci0de and,seleckipn; subsystarm %d‘il"@at itrRgsEits ttyanspert
service | Sdaﬁiégﬁg@m% contmm.r(g\kﬁa(ﬂs HRETMSE &ﬁll@cdﬁi&\hc&nﬁg’n‘d' & BS@N@-S':t d
message an rvic ns messade. as.shown in e
here becausefiter hﬁ&h §§¢ Rﬁ?veffﬁgﬁ ?ﬁé °§§?v£§e GBE‘ ?@gﬁabl eto
subscri ber mmmmmmmdssmrﬁ;wmﬁ 106130accordan¢adaﬂt ltkee IGSIMI | A

ser \;Iygtee;gggﬁﬁérf (%&oul qyaﬁgﬁ] it @ﬂg@@%aﬂ@&hog csommaﬁs'%at c%m- <
A-interface lzb?@fiﬁ%trgggnﬁs F%?%FW";O%Q% {%Bgﬁdé f?‘F *g%f‘i IMitigte the

assi gnnent cralgsetof the sadigdird04 t o GSM MBC i n accordance with the GSM 35
A-interface prot Oﬁéﬁerrmg-rﬂcﬁ'tbqq@ q08¢ 193&1 esRbANASTAR %hk G
accordance with the t éerw ce | LN assi gnrrent req%qsﬁt_gsBZ and
BSS service ee%ggngegs URNE AeF E’@ 6“‘&‘1 Jesisfration perforgagd, rige

WO 97/ 231B8 accordance with one embodimed® of the invention, BSC A-ﬂﬁidd@QﬁQO?M

a1 onal 1y RRAR Saa i B SRR i 30210 SR BRSPER NELRLL 22
x"ecelvmg ciear comman pon receipt of BSS rat release request

902, selection subsystem 204 transmits release order 900 to subscriber unit 100

via the forward link traffic channel. Subscriber unit 100 responds by

- 20 transmitting release order 904 to selection subsystem 204 via the reverse link
traffic channel. Selection subsystem 204 then transmits end forward traffic
channel command 906 and disconnect request 908 to BTS 102. BTS 102
releases the resources used to process the forward and reverse link traffic
channels and then transmits end reverse link traffic channel indication 908

25 and disconnect response 910 to selection subsystem 204. Selection subsystem
204 transmits release resource request 914 to BTS 102, and BTS 102 responds

by transmitting release resource response 916. Upon receipt of release
resource response 916, selection subsystem 204 transmits BSS radio release
response 918 to BSC A-interface 206, which responds by transmitting BSS call

30 release request 920 to selection subsystem 204. Selection subsystem 204 then
transmits BSS call release response 922 to BSC A-interface 206, and releases

the selection resources associated with the telephone call. BSC A-interface

206 transmits BSS deallocate request 924 to call control processor 202
indicating that the selection and service resources associated with the

35 telephone call have been released and are available for processing other
calls. In addition, BSC A-interface 206 indicates the call has been released to
GSM-MSC 106 by transmitting clear complete 926 in accordance with the



(FIG 3) to create a traffic channel between GSM MSC 106 and data

processi ng: and service options system 210 to carry the traffic data
associated with the 5 call. (Message to switch 212 not shown)

Upon receip i gnment conpl ete nessage 594, GSM I\/SC ansmts
al erting rregvsfj;%e @36 to BSC A-interface @%6 I n accordance w {%39?/%07&{ GSM
A-interface protocol, which responds by transparently forwardi ng the
nmessage to sel ection subsystem 204 via transport nessage 598 which 10

contai ns t he @5d tArinterface gyetocsk| eCall orordr) s precessor0202 mespondat ionBSS t he
Lranspar ent ! aaIRitel relliedt DAtk riittinig D BEAliGERES RAPORROITDRI BSOIAG  t he

| b 100 f | f f
channel - A ik Widy dealitale fepotied o2y ﬁsafé’%h‘beéd by EBE fRerites
shoul d start 24, the loegbmugdetetprecedmg ibaowpletee. |1f the cal | is ansvver ed,
GSM MBC 1G6 transng Reﬂfémﬁ%”éﬁpﬁuﬁﬁﬁéﬁ%@%écﬂbﬁsgnﬁ i REdt by $st N

accordance with th nterface protoc C A-interface 206
responds by t ¢St EHQFDMA oy¢ry @thﬁéé§§&@t‘89§‘§% 'f?&' R Whnect
nessage to sedu&ttBSS1 105, and uthey s be nestablishiieg ewtmwhbﬁeléé(ﬁﬁhﬁﬁﬁcdtm o
continues to f r S r| er
unit 100 by transm f{q‘?\%&&{raﬁgtv%é;ﬁ%&%%%ﬁg%%hd@gﬁ%g?%;% ek
traffic chan nB‘PnSIUf?&?nr mem?Ss&S@%)Wt those forveard and mysrsedinks trefficer
unit 100 measesargRber el ase af 4 h@:rélleﬂg teResmindRRicationls systerh! aﬁﬁﬂmtgs a

t t 6 t w { t
subsyst em %Zéiézm é??%ﬁif%@*‘s e c‘?@iﬂﬁ#&%"sﬁﬁg&w &w‘?ﬁc
forwar di ng t hpr dg m g&he @bility nowisted @D AOGveri thet inderdaaer t 25
message ? é% Iﬂhg%ggirm&wh Wit GM@%&%%W%@?W&%%&MI& Yia
recei pt of co gﬁﬁ%gﬂ c?s%gl §E%VB§IC§%%L k 1 ’E%’sgg%f’dfnéit ate

call has lfeentl@memmehose SM A-interfseQnessages andsab%sg@mmmsdmgr am
i1lustrating idspofised "Thésetacsions ﬁﬂﬂﬁé&%n@éﬂb%"ﬂ%’@ﬂ'&ﬁn&?ﬁ%&r r%ﬁlu{#g b
nt o

origi nat ed caII rel.ease, perforned i.n.ac wi th,one_.e

the inventi on™eRa&HE Fichap Hipmal Bsslﬁﬂtf’ﬁ?e ﬂ?’é’% the P8
di sconnect i onresponse athan@segd! based ¢Ie$1pmmenflgnralon and nepaiakﬁesreﬁqﬂmt by

subscri ber UnCDMROOG&-ﬁE@u Antethize SUHe gﬁ?eru% onses ﬁlhﬁk”ﬁfl@&tﬁ?
rel ease | nwng q?g "Bﬁ%ei el e Qon al | el o2 ation
by teari ¢ T 15 W?e'ﬁ’%%ﬁmﬁ? q tu
transmts traiespoevidacCbMys ®%2 theninterfary) in domjuontient wxﬁssthgeGSM A-
sel ection submyeiadd RBdvork ds kR ERNNGERL bl the! 8 bF G SHBABE elermBhe thiON
detects when encryption messages are transmitted and that subsequently
begins the encryption process. This allows the encryption feature of the
25 GSM A-interface network to be provided along with the soft handoff feature
of the IS-95 over-the-air protocol.
FIG.11is a block diagram of BSC A-interface 206 when configured in
accordance with one embodiment of the invention. Message processing and
generation system 990, 557 stack interface 992 and BSC packet interface 994
30  are coupled together via local bus 996. During operation, SS7 stack interface
992 passes signaling messages transmitted in accordance with the GSM A
interface with GSM-MSC 106. SS57 stack interface 992 also passes the data
associated with the signaling messages to message processing and generation
system 990. Additionally, message processing and generation system 990
35 exchanges signaling messages with BSC packet interface 994 via local bus 996.
BSC packet interface 994 responds by placing the signaling message data
received into BSS network packets, and by extracting signaling message data
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subsystem 204 responds by forwardi ng the di sconnect nessage via transport
nmessage 657 to BSC A-interface 206 causing BSC A-interface 206 to transmt
di sconnect nessage 672 to GSM MsSC 106 in accordance with the A-interface
protocol . C¥NOKERIY06 initiates the rel eygse of the networ RCTBIRPEITHoNn to 5
the other party and transmts rel ease nessage 673 to BSC A-interface 206.

I n response, BSC A-interface 206 transnmits transport message 665

contai ni ng frorthSS(hleﬁa@t& eclae&i and i avﬁihgwﬁheaa?aoéonﬁeh@get pedtesdihgy st em

206 then ol DBy R0 erbL P b ol pee 5%

Subscri ber upetfot®s m@pmmmmn@terngnm@nrns sigualinge BESage

cont ai ni ng a§ Lﬁ%ﬁ ﬁﬂﬁﬁbﬁi %ftB@CSALi?&érE&@ 2068 Vhdsefbed b inl iesporser se
i nk rftic ch H—g&nfg Sel e tlon suﬁ%y em 204 forwards the rel.ease

conpl et e §| ato the signg S ?tatﬁeﬁ?f $ASABS GEOBEYNE ANESEENRIAHPR f ace
206. BSC A- system MrSSicmwrmm&k m,fade\BSﬁlpag:ke’eh&aﬁfaca:GBplm eeanhssage

ggﬁ/# R/ECG?(I;/E J:'lémﬂyrégcslE)cgo}n S W tﬁ@&&gr conmman %BW%&BWe face%g I n

accor dance weystem in the, prefemed smbediment of gre dayventipn.c althaughat singlae
bi -directi onaﬂucf@ﬁbeeslsw&ld memsi;puysiexhewithl ﬁﬁﬁ@ﬁnﬁ@r&@s&mgsp@bér could

A-interfage network r.es on.r.ece of Gle r copmand
ora mectic; BEHRA o STHEShERE any dwo,on gl e o ek Bhudhe gn RigkRHYE
traffic chan#mbqthmf%@fa %m‘tﬁm@n The traffl c channel int erface
t eardown begi ns WgE@. ﬂ&@a&vlbﬂiﬁagmﬁoﬂ%ubﬁ@m%m&ﬁt B6ibwhen coiffigured

G Scomect Tyt ok oL i, AL PI R ™
connection bétammﬂdétfmrprmﬁﬁgsmﬂdm&)w wweabbj’@nbem;ﬂs?mwmd 25
(he receipt 3t BRSNS E*@‘g“é”zse“@" o $%3%§W?%ﬁgﬁat "
BSS ser vi Ee cﬂ fBcPase r@épég‘ﬁgfﬁﬁ‘?ctﬂ' § “%S% aleny \‘gétég Sl o
transmt BSSpracissingisykteme¥idoprocessgs et digizedobaseband signadsuirs geoedarees .
Upon with the CDMA protocol used to process the signals at transmission. As
noted above, the CDMA protocol used in the preferred embodiment of the
20 invention is that associated with the physical signal modulation techniques
of the IS-95 protocol, although the use of other CDMA protocols is consistent
with the operation of the present invention. The signal processing
performed by digital signal processing system 984 includes demodulation
with the forward link spreading code and channel code, as well as Viterbi
25 decoding and block deinterleaving, the use of which is well known in the
art. This processing is performed on a frame by frame basis. The resulting
frames of digital data from digital signal processing system 984 are passed to
control system 986. Control system 986 receives the frames of digital data
and determines if the digital data is a signaling message or user data based
30 on header information contained in each frame. User data is passed to input
output system 988 which normally converts the user data into audio
information, but which can also provide the user data in digital format for
further processing by other digital systems. Signaling data is assembled into
signaling messages which are further categorized by control system 986 into
35 transport signaling messages or local signaling messages via examination of
messages header bits.




recei pt of BSS radio link rel ease request 663, selection subsystem 204 30
transmts rel ease order 651 to subscriber unit 100 via the forward |ink

traffic channel . Subscriber unit 100 responds by transmtting rel ease
order 650 t el ection subsystem 204 via the reverse i fic
channel . \Q'chf”%‘ﬂ? subsystem 204 tHn transnits end f%:;rﬂm}é?%o raffic
channel connand 654 and di sconnect request 655 to BTS 102. BTS 102

rel eases the resources used to 35 process the forward and reverse |link
traffic channel s @ndondeansposhori losaksignaling megsagee iy ipassedr 7 finterfasennel

656 and disc e | i
VO 97/ 23108 QBAES! JBSHARNC photesded € ﬁféséégé and g&iehRes LAY C%Lm riate

0764
Sel ection sulfESRANSH obhe FHEFPH”@&?@WH‘?SF e‘F‘E’é’é’@sr%om‘Féaﬂﬁs? {a?
BTS 102, -and sigi@l pddressing spstemiBp6tfon tiserredeptign ravidetransmissimm of basebandise 661

to sel ectizon t Lel ease
?es&é%@%‘ SiEndiE 45 Dlovidifl ﬁ‘%ﬂ%ﬂ'@ﬁ%ﬁ“&@ﬁﬁ%@%ﬁ% a8
on
response 664 weil pssthexgenaraione H@ﬁ%eﬁﬁhﬂtra&ﬁmml ted ¢a) |
rel ease requests ﬁﬁ%ﬁm&qlﬁsum&u &&Q’ﬁ&rﬁ@‘h aedbelzince Wit bsy vheatug 04

‘ol tases the el Progeeig P%%@@i%ﬁ%é@%@?%&?’eat Treiitolt Beriecfhafittea |

BSC A-interf acepamd to netwigh contzels#89 wwhicls |is sefarred topsdbe GSM megssage |

control RPOCYTSEE éﬁ@h%@%@&xﬂs@n’beﬁﬁﬂtlbhemﬁﬁﬁt 'c@ﬂtréP§8§ FoteSsRs
one ca ave been re ed, and

resour ces aséﬁ .h the tel d;
are avai | abl ?g *‘*SP&%‘@ 5%"58?5? ﬁﬂegategg& %gpmpnate THPRPISEC §28) so
i ndi cat es t hdnclude thel generatidye oh ontgaing eignalingSivies#ages 38 dsyordance with

transmtting Sibugt e@'ﬂgoﬁ‘
protocol. d etgégég&?@e%&cﬁéﬁlg? at tg&{eg%ﬁ% Cgbf%’% t. t egigﬂl Iﬁ€5
Y]

processi ng r SR8 nt¥o| P 08R) tr8B8PQIL 5 honds
to deal | dSat enessages by Gohiioy systems #86,t and adedbheamied alongowith ©8¥gding BSC A-

| nterface 20Ggdio hRAGIS Him (BkERELSEGBONS dpfalighiCpfodaalify ' ace
’ the gt%m 9?2 whic 01&1%1 emcorges, block interleaves, modulates and spreads

the data in accordance with CDMA signal processing techniques. The
CDMA processed data is passed to RF signal processing system 982 which
20 generates a quadrature phase shift key (QPSK) reverse link RF signal using
the digital data in accordance with the 1S-95 standard which is transmitted to

a BTS 102 of FIG. 4.
In the preferred embodiment of the invention digital s:gnal
processing system 984 is comprised of a digital signal processor (DSP)
25 controlled by software stored in memory system (Not shown). Additionally,
control system 986 is comprised of a microprocessor also controlled by
software instructions stored in a memory system (Not shown). Portions of
the software instructions used to control the microprocessor are used to
implement interface control 987 and network control 989. In alternative
30 embodiments of the invention, control system 986 and digital signal
processing system 984 may be implemented via the use of one or more
custom designed integrated circuits where network control 989 and interface
control are a portion of the integrated circuits used to implement control
system 986. Furthermore, while in the configuration shown, control system
35 986 is coupled between input output system 988 and digital signal processing
system 984. In alternative embodiments of the invention each of those
three systems may be coupled together via the use of mutually shared data



FIG 9 is a nessage sequence diagramillustrating the signaling 20

nmessages exchanged during network initiated call release perforned in
accordance with one enbodi ment of the invention.. A network initiated cal
release is [ sconnection of a tel ephone call in resp equest
originati nSJa aglogystem other than a s#¥scriber unit 100 © 8—?&5; The
network initiated call release begins during an ongoing tel ephone call or
25 other communication. GSMMSC 106 initiates the network teardown by
transnittindudi ssdditionallyeconisn system #88s0dadigitad signed proeessimgagystemance

Wi th the GSggdrhddf ShidradRe RIsO 0P ERE- siine rﬁexhﬁi‘)ersz&@ﬁ; HOtHeesHRR8E Hal bus,

f orwar di ng trﬂaﬁS@rt ne sagg 757 ¢C nta{ i ng the disconnect to sel ection
subsyst em 26% RETEE e%@%ﬁ&ﬁﬂﬁ? ggﬁﬁ% 753 al so containing the 30
di sconnect to sufbesi bar wméthod00anda appafatusvarfbr! i pkovidirg i cwitedessel .
Subscri DST _ YpleborkBhuhiREfiod ' 9k iy ATCPIMA VR Uil eORAA '3

rel ease nessage to, sel ection sgbsy&ten§é84u¥{¥c: forwards transp r%

nmessage 765 SCHHRYMHBRENE hBEtWATE 8cdeEERethe BEevigus descriptions gb the
response. Bﬁe%rideﬂt enbedienA6ist prowvidedaoseriable any pasonskilialin MeSaitaoGSM 35
MSC 106 i n acgor ' z | Nt -nr.ot IVt 106
responds by‘ﬁgﬁhgﬁfgﬁFﬁEFBﬁ%%%%gﬁg%@%?gtgh%€§§§§é?f%@??%ﬁggg?dgﬁg“5e

i nterface 2@mbodiments guitlcke readilyt appace 0 thsersldlled jin dhecat. ambthe.

_V\Dt 97]{ 23@)0523 Etsa'nfex:ic priréciplies defined herein sy 7b6e applit%d to other emlrﬁ’@ﬁﬁ&ﬁgw I20t764
interface orwards transpor Ssa C ain a rglease conplete
to sel ecti orwiéﬁ%tys@é‘?n bavy| %ﬁi é%e ;TE%Y) hos b&a‘f“g r di tréﬁ%peﬁrfsenq

nmessage 752 al so containing the release conplete to subscriber unit 100 via

the forward Iink traffic channel. 5 GSM MSC 106 requests the
rel ease of the bi-directional radio link with the transm ssi on of
cl ear command 774 to BSC A-interface 206 i n accordance with the GSM

A-interface protocol. Upon receipt of clear comrand 774,



BSC A-interface 206 begins traffic channel interface teardown substantially
in accordance with the 1S-95 call nodel. The traffic channel interface
teardown 10 begins when BSC A-interface 206 transmts BSS service

di sconnect request 768 to sel ection subsystempQdkosrores
AdditionalIﬁ?ﬁgégﬁﬁ-interface 206 4 instructs switch 212 to release the
traffic channel connection between data processi ng and servi ce options

system 210 and GSM MsC 106. (Message not shown) ' Sel ectjon subsystem
204 acknow edguentiom isqasiiptendedgodesiimited dorthe embodimests sheWmebereiBssage
768 by transrButtis g MSceeded g WideRnwropé consisten®SPitRSthe’ Plinciplésc landauses
BSC A-interface ng to tra §q&# %%%bradio i nk rel ease request 763 to
sel ection su&%ys? ?ﬁtﬁfﬁf&’ﬁr} i gﬁ it of BSS radio link rel ease
request 763, selection subsystem 204 transnmits rel ease order 751 to

subscri bers unit 1GQuEpcLAgvt orward link traffic channel. Subscriber unit
20 100 responds by transmtting release order 750 to sel ection subsystem

204 via the reverse link traffic channel. Sel ection subsystem 204 then
transmts end forward traffic channel command 754 and di sconnect
request 755 to BTS 102. BTS 102 rel eases the resources used to process
the forward and reverse |ink traffic channels and then transmts end
reverse link traffic channel 756 and 25 di sconnect response 759 to

sel ecti on subsystem 204. Sel ection subsystem 204 then transmts
rel ease resource request 762 to BTS 102, and BTS 102 responds by
transmtting rel ease resource response 761 to selection via the
reverse link traffic channel. Upon receipt of rel ease resource

response, selection subsystem 204 transmts BSS radio |link release 30
response 764 to BSC A-interface 206 which responds by transmtting BSS cal
rel ease request 766 to sel ection subsystem 204. Sel ection subsystem 204

t hen transmts BSS call rel ease response 769 to BSC A-interface 206,
and rel eases the sel ection resources associated with the tel ephone
call being rel eased. BSC A-interface 206 then transmts BSS deal | ocate
request 771 to call control 35 processor 202 indicating that the

sel ection and service resources associ ated with the tel ephone cal

have been rel eased and are avail able for processing ot her calls. BSC

A-interface 206 al so indicates that the call has been rel eased
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to GSM MSC 106 by t mwm&mﬂiﬂl% corrpl ete 775 in accordance with the
GSM A- i nterface pr ot eco -sl nxer f ace responds to BSS deal | ocate

request 771 transmtting BSS deal | ocate response 767 to BSC A-
interface 7’2an recei pt of BSS deal |l ocate response 7FCTNSEHE6N. 5

interface 206, the call has been rel éased. FI GS. 10A and 10B
show a nessage sequence diagramillustrating the si gnal i ng nessages
exchanged during a subscriber unit regiGSLAIMSN perfornmed in
accordance wth one enbodi nent of the invention. During a subscri ber

unit registration, a subscriber unit 100 of FIG 2 notifies GSM 10 MSC
106 of its preseidt | odatwirelesndeletanhmaurdcatidret Mﬂi@&oﬁaydivisionprovi de

servi ce Ho 81 SRRAAL
‘begi ns w?t ht&éﬁfhr?‘rilgl request&%sgﬁggg tra métn?lgd * ?r%%ﬁbsfs&é% unlt
100 to BTS Mobile laeystem bora Mehpile qommﬁelqaﬁlenér

enmbodi negt Qﬁte&faeelﬁwﬁrkqmerﬁi&al&aﬁ{ rfsﬁcg:est rressage 806 i ndi cates that 15

be " ot ovi deq P oikn HilalEOics bRBRng AUy shflet B0 e ™

i nventi of. associ#gd witk ar@kpbmlsca!b channel request 806 by transmitting BSS
channel reqpasd trdhSceiverBsiation i fol @bt ﬁ&%ﬁ 8 Csafd & &Mﬁﬁ&%ﬁ g%gglglessage
808 to sgg ber, uni t. 108 altkou%}qgt et ans?n SSi 0 BT ]

acknow e8ge f@‘ll?s?éberégg 204 fBT FXTHaD & ?SP%&FS&?P%MP&W% t he

i nvention. sBSiching center,laltcbrface 206 responds by generating a set of

nmessagesggt 0 esta [ tg Egpé’ﬂ, fgplmo xﬂﬁﬁi
I nt erfa?g betmee%hbs%%sag??bcon&t?#g%@lwﬂ BTS 10g$ ?‘rlgﬂrrltsm t?lalng BSS
cal | setup r’%ﬁﬁi?ﬁ sbsystemioF copiigusipg sal asﬁr%%*é%’é&?“?@ er @n| 1espoRFe; o
process 1202 talal szt af €JobalsSytséeat dor Misbileecorhmardicatidrise A2tertadel stgrchlingdi cat es
the result tlﬁe£§§?5A-l nterface 206 in BSS call setup response 814. Upon
recei ving BSS calfl setup response 814, BSC A-interface 206 transmts
sel ector call setup request 816 to sel ection subsystem 204. Sel ector
subsyst em 204 r e2pondTheywirtless tlecognmunichtions systemsasuset doffthrinpelaine dsi ng

t he ot elgg %HF zJism d by indicating suchto BSC A-interface 206 with
sel ect or 30 nse 18. Upon recei of call setu response
818, BSC A- plkeHPh o ub 5'6 < Bencrering goul SERRIE g ERlmgy (o
sel ecti o# suhegsagmecewed;fwm sSBi badel siation beylsoken Gldbal Sypspemder Djobile

'; r an_sm;[ tt :c nQﬁ%ﬁﬁﬂﬂﬁﬁ&% %Ufrﬁ?-face tl;[xa{tgaﬂ-g‘i‘ﬁ%\_ls%ﬁ%g %o :ﬁ?—sﬁbgtﬁ%er unit in soft Upon
ecelpt 3 G o?é, and orcgncr?rggreué amg decrypting data exchanged with said
subscriber unit.

3. The wireless telecommunications system as set forth in claim 2
2 wherein: :
said base station controller A-interface subsystem generates Global
4 OSystem for Mobile communications Global System for Mobile
communications A-interface signaling messages in response to signaling
6 messages received from said selection subsystem.

4 The wireless telecommunications system as set forth in claim 3
2 wherein said base station controller Global System for Mobile
communications A-interface subsystem causes a portion of said messages to

4 be exchanged between a subscriber unit and a mobile switching center.



35 channel processing resour d denodul ates the forward
and reverse link traffic. E wﬁ ed with the tel ephone call
Le

and transmts channel res ponse massage 822 to sel ection
subsyst em 2Q4. 7§§°§ct i on WO 97/ 23108 PCT/US96/20764 34
- PCT/ US96/ 207 Af subsystem 204 responds by transmtting connect
request 824 to BTS 102 whi ch res ds by transmtting connect response
826 to sel ection subsystem el ect.i n su stem 204 t hen transm ts
nul | traffic data®828, Ab@@?h?"(f%ﬁ??‘b‘“g g’§ atigng segyice
traffic dataudddg t-ﬁriﬁmeclhﬁi.c romqmnh(ts atmraand:neg\uﬂ': todéfdivisiena
nmessage 830 5%%% EQ%FI I traffic
data 836 to g‘ %lrﬂl!% b’ El I a FI (i ?X\PI n l!r?ng%tep channel

Sel ecti on4subsyst em 20@)a| s@ﬁblﬁh!ﬂtg {ag Pﬁﬁrﬁ‘eﬁlﬁk‘mﬁgﬂfﬁr uginge saidgEadigs 1 o
BSC A-i nt er f gegyuehby signaly; aptei pt of radio link resource nessage 834, BSC
A-interfage 206 transant)ns BT ﬁgﬁnnel tegescl nment gessgg 8§§ to BT 102 10
whi ch resgonds by tranShitt¥ & gﬂ\jﬂ S@' Fgec

subscri ber urwith a8l sutsctibes imit weing IGlokalgteny fotha!& cSuimsunidagionsni t
100 4S e R rAes ki PSR ons HetwBRL gp&tosar&gym trrg:gg@gnel

assi gnnent nessage 840 to being processing the data ed via the
assi gned forward link traffic channel, and it transmits reverse link

traffic channel pmweanbThe 1metid® ao seh fortBT & 162inc a5 wihgnéine stéye (apvisr se
link trafhic g H?‘p&%h of E Ste E%f‘ reverse |link signal has been acquired,

BTS 102 trans egin reverse |ink nmessage 844 tq _sel ection
subsyst em 204. Sel ect i &nl)s Apsigingna @Nﬁ&bﬁh@%‘amel to saig syhseriheriungt;
reverse | ignk aagknowl edge 846 to subscriber unit 100 via the forward

link traffic channel. gés%}noécﬁ%é&qng ‘;@gesalgﬁg %%tpe%é%ﬁi\%ds%&sngmao

acknowl edge 846 exchan ctron sub and subscri ber
unit 100 BasSUPREEREFHIBYS 102, but are shown as routed directly for ease of
drawi ng. Additionally, selection subsystem 204 transmts radio |ink setup

response 848 to BSC A gL eh{ha 200 seblroltl $n PO s2WHefhibhoGhé@) Shanne!
2 comprised of the steps of:
(b.1) examining a signaling message type;

4 (b2) transmitting a signaling message to said subscriber unit if
said signaling message requires action by said subscriber unit; and
6 (b.3) allocating call processing resources if said signaling

message indicates a need for call processing.

8. A wireless telecommunications system using code division
2 multiple access radio frequency signal modulation and Global System for
Mobile communications A-interface A-interface network interaction
4 comprising:
over-the-air interface system for establishing an over-the-air
6 interface using radio frequency signals processing in accordance with code
division multiple access signal processing techniques; and
8 network interface  system  for establishing a
telecommunications network connection with said subscriber unit using
10 signaling messages generated in accordance with the Global System for
Mobile communications A-interface telecommunications network
12 protocol.



est abl i shed. 25 Subscriber unit 100 initiates the registration

procedure by transmtting updat e request 850 to

sel ecti on subsystem 204. Sel I}mﬁg !n ﬂﬂl@gﬂst em 204 routes the | ocation
updat e reyest to BSC A-inter ace ich initiates an SCCP

connect i onVRPTPIEM MBC 106 as specified in the GSMPRTIURIe# %4 c e
protocol. After storing the classmark ggnformation, BSC A- 30 interface 206
generates an SCCPR connection, request message contgin complete | ayer
three informatiof- mes&aiethod fonpparatisg: & wigel B§§Ss‘ﬁl§€¥i§¢’owut Com}?féifﬂgst 851.
Conpl et e2l ayhe steps@d: | nf or mati on nessage 852 is part of the

A-interface prot ol fore ] GSM 106
responds by tran tt?%gbﬁgﬁ'héntgl%awglﬁfﬂsgghes 'rﬂg{gg&to%gb A | lr\q/'?recé‘rl?‘c'gce

206 whi ch i rtelpmwmmnmstsmousmsessﬁgef@anmqymsmlsn@m@d in

aut hent i cat Iaeébraaﬁu@shm Sode HRGsibAMEIHPIY SbaEs %Qﬂdulﬁﬁéﬁ?édtﬂﬂ;u’“‘eﬂb&/&t em then
forwards_transport messag_e 855 c%nt ai ni n& t he atimhent | cation r%géest to

wo 97/ 23%08 ®) essagepHolaeg 6190764
subscri ber mstabliQMg/aaelemmt&bm nitworkf ¢armectiannial accSudaxee iveith uni t
100 pas Qb4 risOA - t AL

nmessage %%rag%:le SI nﬁ‘n%g% on %&E?ﬂ{rxespon S I{If(;eg%ﬁhénlﬁtleg%tél (C)EMrequest 855
by t r angHiest i ng transport authentication response 856 to sel ector
subsystem 204 5 via the reverse link traffic channel. Selection subsystem

204 transparentl JA-s t p mtting
transport messag?a1 857 ﬁé) to&%&@%@%ﬂﬁp%@gﬁé eé%é %E?ﬁ‘f) Fy 06 t hen
transmit$ ath®EtePPOft i on response 858 to GSM MBC 106 i n accordance
with the GSM A-i b.gy f aeceiving apraithenticatiohVir néfaiéa)ﬁdsa&brdame

transmit i n%pg? 5’@3@ r?g,?qqoﬂ, c%%%ﬁ;ﬂ;& %%

A-interface Ins encr on proce
transmtti ng’fBESOkm\?ér"‘%éG“’é e axBfel ection subsyst em 204

which trgnsnits prhEItraﬁﬁﬁﬁttﬁfng&md Sﬁﬂxérﬂxcanon Ste3pbnsede getératedlOQnvi a t he
forward I'ink L5abhhE willeei8bal S%{e% £Bf RESHIR &nmunications A-interface A-

8 interface protocol rules via a reverse link traffic channel.

11.  The method as set forth in claim 10 wherein traffic data is also
2 received via said forward link channel and transmitted via said reverse link
channel.

12. The method as set forth in claim 9 wherein step (b) is
2 comprised of the step of:

(b.1) receiving an encryption command via a forward link traffic
4 channel; and

(b2) transmitting encrypted signaling messages and traffic data via a
6 reverse link traffic channel.

13. A base station controller for providing an interface between a
2  subscriber unit and a mobile switching center operating in accordance with
Global System for Mobile communications A-interface A-interface protocol
4 rules comprising:
a base station controller interface for receiving signaling
6 messages from said mobile switching center, and determining a proper
response to each of said signaling messages;



ci pher node command 862, subscriber unit 100 transmts ci pher node 15
conpl ete nessage 864 in encryt reverse link traffic channel
to sel ection subsystem 204. U ﬂﬁmmmu m ci pher nmode command 860,

sel ection &M 204 begi ns *t o pet f dt m*encrypt i on- decr y@#ie98n674 al |

addi tional si gnafl ng and call data assgeiated with the tel ephone call.
Sel ection subsystem 204 then transmts BSS ci pher node conpl ete nessage 20

866 to BSC A-interface -] " 6. r Lt§ 1 ng

ci pher rmséi:e conpl ete c‘a‘ogrel(igﬁrtlodlB %F%%{%E%%mﬁ a%g%gy&eg f€v|(9]tglhngam t he
GSM A-i nt er f BeE iptesfaseand for performingamarypiionrdecryption ong 4atd exchppgedquest
874 t o BEY Awith £Ehbsigibep anitn -accordance with the GSM A-i nterface
protocol, and BSC A-interface 206 25 responds by forwarding the ID request
via transport message 872 to sel ection subsystem 204. Sel ection
subsyst em 204 t heM-t r aFkarbese station sontrofler asget forth irgzlaimo 3 avharagsaidie | D

request t9 sybsCithBSh cHRirblidORtMitace he forward |ink traffic channel.
The GSM based nmessage processin gortion of sxlg’%?%i ber uni t,

< . Q0
responds by generati ngfOR¥aI4s § NESSARA TR B} 53l robilp Switching nspi t s
that | D r#spoerter in filst transportpmedsagessage 880 to sel ection subsyst em

204 via the reverse 'iﬁﬁén‘iﬁ; fd (‘caﬁh@&;lﬁlm éggﬁgaiﬁnsﬁ bﬁymmsag%ht\ t hen
forwards the I D response via transm ssion of tPansport nessage %

BSC A-i nt &r f SSeDBETERRPBIE ‘Pe%ﬁm@m BEnSROThENeata88 CPMS@WE%P oIy Gsv
M5C 106 in accordance recéifes hen Gisighmeticrmessagerassodaed GGt Maid 1041 35

recei ves D Bﬂﬂﬁg Fggg ;59# nﬁi; | ocati on update accepted 882 to BSC
A-i nterfai(;:e &8% I'n %%‘ﬁlance W E( e GSM A-interface protocol. BSC A-
interface 206 then trcBeserates  eaHEplor mespages gfor semisingt signah gprosessingn
WO 97/ 23108 resource to be allocated that can P@vide said requested service HClsgadé 20764

updat e accep gaia%sglgi\%%%g%&%{gsystem 204, which responds by forwarding

| ocation update acc ubsScriber unit 100 by transmitting transport
nmessage 890 via the forward Iink traffic channel. Subscriber unit 100

15.  The base station controller as set forth in claim 13 wherein said
2  base station controller interface: _
transmits a page request to a base transceiver station in
4 response to a paging message from said mobile switching center;
transmits a call setup request to a call control processor in
6 response to a channel request message from said base transceiver station;
and
8 transmits a channel assignment message to said base
transceiver station in response to a radio link resource indication message.

16. The base station controller as set forth in claim 15 wherein said
2 base station controller interface:

transparently transports a signaling message from a mobile
4  switching center if said signaling message is a direct transfer application part
message; and
6 examining said signaling message if said signaling message is a
base station subsystem mobile application part message.

17. A subscriber unit that performs the steps of:



responds by transmtting transport nessage 891 containing a tenporary 5
mobi | e subscriber identity ( mnﬂ“]aﬂﬂtlum command to sel ection
subsystem 204, and sel ection A ltlgken. transmts transport
nmessage 892 cont ai ni ng transpoft TMSI 'eall ocation comangd to BSC A-
i nterface 97BWB A interface 206 responds by transmitti hg/Fero7e4
real |l ocati on conmand 894 to GSM MsC 1@ in accordance with the GSM A- 10
i nterface protocol. Upaon receipt of, TMSI, reall gcation comand, 894, GSM
VEC 106t rhnam ts. ol et RISGHEE g9t (EHUEEA PRI TTABERT0 GaBS M4t 2F%. ¢ he
Cont i mics £ 0 Tt UL e L aok A TeSSages. exchanged dur ng. 5

lik KR Yo deSpdile ﬁ%ﬂh

subscriber unit re . ( n 15 accordance wth one

enbodi ment of the i nverRIPEessingignaling mepsages fgn 2 set of signalingsmessagendi o

| : nk rel eaasedwgmhe&wﬂ@& sigratihg ahessaged | hsspeiatet] 20ih adstablishing arfoewhid ngoz
cl ear coman : f o) gﬁ%r 14y request 4. :
sel ection subas?‘ige{'ﬁy%g lfl;agﬁ{él%&{agér ggﬁlo?aééé. E%tL‘g’??teE'égsm WHER 100
via the fd¥wealgo| iinkludeaf f signalirg\nanessagess c abspsiatedhi twitho establishing bya 20

Lransmi tti N9 foblaRnRuAlciEordfeiirk oot it SHBXSARIRAN Gl LI SyLYPT 50

i nk traffi.c channel . u st em.204 en transm t.s® en
forward 10 ffoE Mobile SRECE Bt I SHleh e MahUe CoruaBiations Ao BTS
102. BTS 102 interfacecltedmdgueshe resources used to process the forward and

reverse lipnk traffic channel s and then transmts end reverse |ink
traffic channel indication 908 25 and di sconnect response 910 to sel ection
subsystem 204. Sel ection subsystem 204 transmts rel ease resource

request 914 to BTS8102,A amgtlib b 2proesysingd signalingb ynedssapes nwithimnoa bakease

resource r£sp, %E’ﬁ:\ﬁ' o se resource response 916,
sel ection %ub%géﬁ%&gwlt%}?ans t%su%ggsr% JT~§ﬁrel ease . _response 918 to
BSC A-interface 20@ansparently dzanspasting diresh dransfernapmisation) pargosigealing e
request 920 tshessiigestreceivedib@ymi ansubéribévehinitt toa Slobay Systen?dr Meétile
transmts BSS, uxﬁfitﬁ?@%%ﬁﬁ@%ﬂﬁ& cérﬂeﬁ,%q:\do"i nterface 206, and

ect |

rel eases the se on resources ‘assocl at ed iNI th the tel ephone call.
BSC A-intefface InterpaBy pracrspingscodesiigisig H&gpﬁ er%&&@s&*z@aém& BepsaprEs
control procefzeiveddffom a subsetibeninnitg t hat the sel ection and service
resources associated wth the 35 tel ephone call have been rel eased and are
avai l abl e for processing other calls. In additjon, BSC A-interface 206
i ndi cates the cal |3%as ethndas aet fogth in sfeméﬁxﬂnﬁb%&em%%@# ng

cl ear com® etef: 926 in accordance with the
c) direct transfer application part transporting direct transfer
4 application part signaling messages received from said Global System for
Mobile communications mobile switching center to said subscriber unit; and
6 d)  internally processing base station subsystem mobile application
part messages received from said Global System for Mobile communications
8 mobile switching center. '

20. The method as set forth in claim 18 wherein step a) is
2  comprised of the steps of:
al) receiving a signaling message from said subscriber unit;

4 a2} determining that said signaling message is in a transport
message;
6 a.3) placing any contents of said signaling message into direct

transfer application part signaling message; and
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GSM A-interface protocol . CaII I l wﬂﬁ 202 responds to BSS
deal | ocat e request 924 by tra |l ocate response 928 to BSC

A- intgrf 06. Wen deal | ocate response 928 is re )(ggs,ﬂ,y“BSC
A-interface Wo 9%?2% the | ocation update procedure is corrpl ete.
By performng call i n|t| ation and subs’b”rl ber unit registration by- f| rst

establishipgg a CDIVA ve the-j' er b 100
and B5S 108 and Al by BERHBNES AT, ORRE EMIEL apebGIR eR FifmiRid
network conneanesage e wérﬁl@bhbﬁymarfou Alobile® commiurdstionsmatile swisching
transm ssign qg‘eng,Pnal I ng messages via those forward and reverse |ink

traffic 10 hanne the use of a wireless tel ecommunications system
utilizing a CDVA over-the-air interface in conjunction wth the GSM
A-interface pr22t oc@l methoddforppsacdebding dignalitg |mespages pithin de H2BMA

over the ingter E&ﬁéﬂﬁﬁgl he GSM A-interface network is
al so nmade %ossglc%?e via sysﬂeﬂl us tﬂ?s@ﬂggbg A—| nterface thaf receives GSM
A-interface nessagds ﬁranmrem t apspeTing t diseet Gapsiar i Applisation nPatages

and tares \Qﬁlalsi!%lﬁ-% t recex{r@fpmsﬁx Begiobutt ISS'Bt‘enth n%ﬂdmtc,bile |
converting e er sl in into _gn interna
BSS protocol, RyBice B F‘g’ ﬁ %ﬁg&?entertotaesgésﬁg%g message
based on t e confi dr at i mprawmgubaswtﬂion Blabsystem mbﬁemmhcmenai r
interface. The ﬂ&%éa%e@%&@ﬂ&d&réﬁ%@@l&b&l@i@idnﬁ%r&obﬁé QoRImARG AR NY
resources in resgﬁnse an a S|gnnent request. The ability to provide
CDMA over the TR Tunction with the GSM A- i nterface

network is al so faC|I|tated by the use of a selector elenent that

detects when encryphi ONTRESRAHES ad'set Mrﬁ‘i‘%‘i“ciaﬁﬁcblaﬂﬂt}{ei“% ? ﬁ-%qe oftle%(he o5

begi ns the encryption process. This allows the encryption
GSM A- i nte|2fac‘ef network to be provided along with the soft handoff feature
of the 1S-95 over- tti'msparenﬂyotanqurhng direct tranffeGapplicationa phttosigndlingr am

of BSC A-ingerd Fé’é) £OR | DYaBseribRr unit @C&@&%i'%s\(&ﬁ NfoP Nlobile

enbodi nent of the venti on. bgﬁss‘%g% rocessi n generation system

990, SS7 st ackKOmRENCREENy of ‘B&&S@Eﬁfr rface 994 30 are coupl ed

t oget her viéa | ocal ibtesn&l®6. pibgessing dpealatsignalingS/medsagds iratceivédicom a
subscriber unit.

. 23. The method as set forth in claim 21 wherein step a) is
2 comprised of the steps of:

a.l) receiving a signaling message from said Global System for
4 Mobile communications mobile switching center;

a.2) determining that said signaling message is a direct transfer
6  application part message;

a3) placing said signaling message into an internal base station
8 subsystem protocol formatted transport signaling message; and

a4) transmitting said internal base station subsystem protocol
10 formatted transport signaling message to said subscriber unit.

24. A wireless telecommunications system comprising;
2 a Code Division Multiple Access over-the-air interface; and
a Global System for Mobile telecommunications protocol
4 network interface.




992 passes signal i ng nessages transmtted I n accordance with the GSM A
interface with GSM MSC 106. SS7 mlwﬁlwﬂ 992 al so passes the data
associated with the signaling e processing and generation
system 990. Additionally, nmessage pr ocess| ng ahd generation system 990 35
exchanges ¥P@mad1dhg nessages with BSC packet interface 994THS®A0¢Hdal bus
996. BSC packet interface 994 reggonds by placing the signaling
nmessage data recei ved into BSS network packets, and by extracting
si gnal i ng nessage2®at alhe wireless teleppmamuizigatigns system of claim 24 wherein = 38

PCT/ US96/ 207644 code dxvfsi&(‘k&%?%l@%&&%l&vﬁﬁﬁ@hﬁ lﬁmf&eth&hwsw gk data to
nmessage processing eration sy em 990. Mes, rocessi and
generation system 990 2 b %%FF i ISGRIVIEs Saie gﬁ‘ﬂ‘gﬁ“ﬁ}'ﬁé@%g and
si gnal i ngé4 ressahdated in agemelante with‘ cﬁdﬁdmonﬁnﬂﬁ@ieﬁamesgtéchm]@% as
descri bed above in response 5 to the signaling nessage data received.

Message proceSS| ng and generatlon system 990, SS7 interface stack 992,
and BSC packet Gr f ablee waeaﬁSeteé%f@mmunlcaé@ﬁpﬁy%téﬂt of claimegd wherein or

based micg opggae@a@rdxambxﬁ léyacﬁédé rov@e-the-air inyafReis eoinpeised of.cr r ed

monory Systom wi th surd ProrpseRR Seedort (BF sfnmirir SRR ERR g

i mpl ement 4 anfrequenayr s:gnalst d t ime secagglaneamwvitin mednasmnemultxple
enbodi nent s Q{:oe&i‘ﬁechﬂi(@ﬁ& FIG 12 is a block diagramof a
subscribeg unit 100 con in t h,.one enbodi nent

of the infention. Forv%?‘bbﬁcf’ﬁﬁ‘g g?rggﬁ?iging 3%@@%%"&“%&34‘}’ eRTS 102

(FIG 3) aresigmalsi ved by antenna 980 and passed 15 to RF processing system
982. RF processing system 982 downconverts the signals to baseband and

digitizes the bas rJaI S. I tal s nal cessin st em 984
processes the di gﬁ)l ze cfe%g mr&re‘ga 4\/\/%11'1‘?\1{

protocol Zised to processubdca‘bergmaltsamnutsrmm&hnbrradﬁsfrequencymgrhlabove,

the CDMA proboeliatiastl dcbodddicP WalieES R RIBOH IR0 f cdel techniques; and

4 said base transceiver station receives said reverse link radio
frequency signals.

28. The wireless telecommunication system of claim 26 wherein
2 said radio frequency signals are modulated in accordance with code division
multiple access techniques.

29  The wireless telecommunication system of claim 24 wherein
2  said code division multiple access over-the-air interface is comprised of a
~ forward link radio frequency signal modulated in accordance with code
4 division multiple access techniques, and a reverse link radio frequency
signal modulated in accordance with code division multiple access

6 techniques.

30. The wireless telecommunication system of claim 24 wherein

2 said code division multiple access over-the-air interface is comprised of a

forward link radio frequency signal direct sequence modulated with a

4 forward link channel code, and a reverse link radio frequency signal direct
sequence modulated with a reverse link channel code.



20 I nvention is that associ th the physical signal nodul ation

t echni ques of the IS 95‘ m Eh the use of other CDVA
protocols is con5|stent n of the present invention.
The si gnal JoT 1 perforned by dlgltal si gnal prqgﬂﬁﬁb@gn@ystem
984 includegkgenn ulatlon with the forward |ink spreading code and
channel code, as mell as Viterbi 25 de&®bding and bl ock deinterleaving, the

use of which is wel Lhe i d on
a frame by frang baS| S ‘ﬂlﬁxﬁ Witelet telecomﬁ'ﬁfm?a-li d%%ﬁ?%? cmkrl §4p,eﬁglqﬁﬂe

ro
digital signalsais frwasd Jinks Wﬂéhﬁge‘égé’fléecb%%ﬁ‘qeom““ aqe%mﬂa E%‘Fé 986.
C?nt L0| dSySt elllh'&SG pfeadeng @6dé, l‘&d‘ saide feveksediligikt aiglﬂgtlﬂ alst§> dnzgnd sd@tarc? ngs
if the digita ser data based 30 on header
i nfor matloﬁ cdﬂ?‘g\’%&f@ Aag'ﬁ eg%gy‘s:%ieggﬁ%{a&él s passed to input
out put system 988 which normally converts the user data into audio
}nf?[]mat ion, but wapch ;I'ﬁ@ ﬁiréﬁsdtoiél&&ﬁ;[rhﬁﬁcd&g&i &%ﬂom c%hlﬁi Qa|wf19fe!¥i;it dfor
urther prgcessj o her ens i gnal ata is as enbl e
i nt o R e

system 986 i ntradﬁﬁfneqamcgosignsl gmdinqusemgesodnlated:aklthl grrairensg himksages

via exam ngti %aﬂnfx ode. MESSages header bits. WO 97/ 23108
39 1 el eI’J‘CT/ US96/ 20764 A non-transport or | ocal
signaling nessage is passed to interface control 987 which processes

the nmessage and gem3sr at E‘heawehﬁpteiacdmhmmcatmnessy@me ofH\mramrwhéfaaﬁe

response i acl Légle(f Jr%r&qgmt gi#l\gf isoglsgf g‘%& gi‘%and aﬁﬁ rayst em

986 for the recep I'on sSm ssjon
provi di ng t he lifde W&@é&m%rﬂﬁm sigmal 1&@ 0 “eﬁblsF‘l%‘C?he

gener ati on4of modghatahwithon adeng lirds sp@edirigheddeare transmtted to BTS
102 of FIG 4 via a non-transport frame in accordance with the vari ous

call processing procedures described above. Transport S|gnaI|n nmessages
are passed to netwsfk cdhervirelssy telgpommmunication system of glaipn2¢agherginsage

10 procesgi NGafDrGiobal Bystdi oib Mobifer comintuni&ftiorlyet Nawork ORiteFhced 58

processes comprised of a signaling system number 7 interface over which Global

4 System for Mobile communications Global System for Mobile
communications A-interface messages signaling messages are transmitted.

35. The wireless telecommunication system of claim 24 wherein

2 said Global System for Mobile communications network interface is

comprised of a wirebased connection over which data packet containing

4 Global System for Mobile communications Global System for Mobile
communications A-interface signaling messages are transmitted.

36. The wireless telecommunication system of claim 24 wherein
2 said Global System for Mobile communications network interface is
comprised of a set of data packets that include message signal unit, link

4 signal units, and fill in signal units.

37. The wireless telecommunication System of claim of 36 wherein
2  said message signal unit further comprises a routing label.



the |l ocal signaling nessage and generates an appropriate response which can
I ncl ude the generation of outm i m ssages in accordance with
t he various call processing J'* Hm“m "z}ﬂug‘eed above. Qutgoing signaling
nessages generated by network corftrél $89% are placed into transport 15
messages 8?08'6?%9@ system 986, and are forwarded al ong BFURSSGEIYi ng
signaling nessages frominterface contgpol 987 to digital signal processing
system 984 which Viterbi encodes, block interleaves, nodul ates and spreads
the data i n accoB8anc¥hgiwirelesnvtelecommunication syagm of iehiiou 86, winpeein
CDVA progessaH sidlof data eRGré Se a&HQSPﬁA fIRg CSRAAFING sBYDNSENIRE gch 20
gener ates a,quadr ature phase shi fﬁkey QPS reversg link RF sigwfgl usi ng
at« 1§ ﬁ,,‘i ! K RE .
the digital H&ta3FN®accordance with the 1S-95 standard which is transnitted
to ~a BTS 102 of FIG 4. . In the preferred enbodi ment of the
i nvention di gital3gSi 9TRE wirele fe@é‘&ﬁm&iﬁfﬁh@n&ﬁ%'& Q8HR "I6SwHeflind
digital ill)gnal a}rﬁ;é:aegsgsor a&DSI? isff?xrth(é?r}:%ro ﬁﬁeeg C%sﬁlgglfé'%ﬁmr qsttgg’rée |Pe§mem)ry
system ( t sakh Sage FIENA YR IS0 (e igimidel] Pct&€ed of a
M cropr ocesdof iredisstirgoa pattiduba Ubgr part. software instructions stored in a
menory system (Not shown). Portions of the software instructions used
to control the mcroprocessor are used to i mpl ement interface_ control
987 and network d8ntr & method | fer gpesating iare interface Pysiemheamprising (the
i nventi of, (;@ér;srdﬂ system 986 and digital signal processi ng system 984

may be inplenented via,the .of one qr nore cust om desi gned
Integrated circuits whtr e Wé?magéﬁ?&ﬁs?% and interface contr ol
are a pofition of the bhtegeausing o rbindirectionall irdetfage eteenbe ceatablished

system 986. Hehvehieh W€ tralbtelvier isthtfonCarkP 2 shBstekt aRitshayn, control system
35 986 is coupl ed between |n%‘u . out puielcséstem 988 and .digjtal signal

processi fig syst eft 984784 ef ri§ TRHRSAT AR,  Retyiork co AP on
each of thoseith saidr esubsgdbems wniy bevizoupkisld t bigdirectional a tfterfase of
nmut ual |y shared data WO 97/ 23108 40
PCT/ US96/ 20764 '

41. A method for operating an interface system set forth in claim
2 40 wherein said bi-directional interface is capable of transmitting sufficient
data to conduct a telephone call.

42. A method for operating an interface system comprising:
2 a) receiving signaling messages each having content;
b) transparently transporting said content of said signaling
4 messages if said signaling message is a direct transfer application part
message;
6 ©) processing said signaling message based on said content
if said message is a base station subsystem mobile application part message.

43. A base station subsystem comprising:

2 a signaling message processing system for transparently
transporting a signaling message if said signaling message is a direct transfer
4 application part message, and for processing said signaling message based on
said content if said message is a base station subsystemn mobile application

6 part message; and
a radio frequency signal processing system for establishing a
8 radio frequency interface using radio frequency signal processing in
accordance with code division multiple access signal processing techniques.



bus. Additionally, control system 986 and digital signal processing system

984 may share the use of the s 0 via the shared data bus,
or by placenment on the sane |nq!ﬂmgﬂjmmmhﬂ“ Thus a met hod and
c le

appar atus fgy idi Nng Wirel ess eLondTuU cati on servpepylsshfssd COVA
over the int e(r) ace and a GSM comuni cations network is descri bea. The
previ ous description of the pref er béd enmbodi nents is provided to enable

any person skilled in the art to make or use the present invention. The

various nodifications to these .enbodi_nents wiJ]l be readily apparent to
those skilled in tH4 arth et nation geHbIsyetepy i fOF pl B8 ddhi n8d KEFEESs may
be appl i ed2t 0 teleSimmERRAtiGR kPstem coth ﬂﬁu;?:the use of the inventive

facul ty. Thus, the pr t . 10 .
PCT/ US96/ 20764 P& for providing FHspa exchange of 2 fimst sef of

i nt engeg tﬁ bes;%maiingmess;ageabemoa subscuberhanih ahdraemebilp gwitchingocemger;

: 0 Si t okt Ci irediO
posorid (e Mosst SoBBMGRLELA i RiaRel g on o Blpiy
PCT/ US96/ 2§76 ApPplication part messages receive comghunicatio etwork to

said subscriber unit, and for transparently passing direct transfer application

8 part messages received from said subscriber unit to said telecommunications
network;

10 interface means for transparently passing direct transfer

application part messages received from a telecommunications network to

12 said subscriber unit, and for transparently passing direct transfer application

part messages received from said subscriber unit to said telecommunications
14 network; and
means for configuring of said base station subsystem to be
16 altered in response to a second set of signaling messages from said subscriber
unit and said mobile switching center.

45. A base station controller interface system comprising:
2 a memory systems for storing a set of software instructions; and
a processor system for generating outgoing signaling messages
4 in response to incoming signaling messages and said set of software
instructions.

46.  The base station controller interface system as set forth in claim
2 45 wherein said set of outgoing signaling messages is comprised of a paging
message generated in accordance with the Global System for Mobile

4 communications format.

47.  The base station controller interface system as set forth in claim
2 46 wherein said outgoing signaling messages are comprised of:
a page message;
4 a set of traffic channel interface setup signaling messages; and
a set of telecommunications network setup signaling messages.



CLAI M5 . A wireless tel ecomunications system usi ng code
division 2 nultiple access r si gnal nodul ati on and d obal
System for Mobi | e conmu @Mﬁ mmn ystem for Mobile

comuni cations A- 4 interfa ace conprisin base
station coWPP3®3E for processing signaling messages and P& g‘f‘@ﬁ”"%ﬁssom at ed
with a tel ephone call; basegj ranscei ver station for exchanging
said radio frequency signals 8 wth a subscriber unit, and for .exchangi ng
si gnal i ng messagé8- wi fThe basgstation Cong’ﬁll?"chnﬁ‘igfaé%r#e?et forth ip claim 47 pase
station gontyiéreti daidiet obyimkcemiA@r mksal b@xgwmpmfeat io®Nén Axssi ment

ALY LA Eema R Rk

—h

A-i nt er f &ce allogation mpessage. messages. 2.  The wirel ess

t el econmuni cati ons system as set forth in claim1l 2 furt her conpri sing:

sel ection subsyst ti mul ti Je C e ssages
recei ved from saf? %e gqe}ﬁp @gntFrBF fo*"erbM béfm

conmmuni cat i aro&uﬂunrdahoﬁapeotbbdtsxgmaimgmmges ednipmsmgtlhsstep:bef unit in

soft 6 handoff, and re %Qﬁxll fﬁ’?tdse‘ij @&hﬂ nge?sk th sai d
subscri ber unit f(g E&; é1g‘he W rg'F tegecorr%legl ca?ﬂon stem as
set fort# | preseguseto establighagpdio frequency interfage with.a subsciberunikand ol | er
A-interface subsysten@eneg&imhﬁ%obabee@nd&&teai sigmalirlgb birlesages for

conmunt o3t | RieeSP0Y pRUSIED EOTeoblh! S relecobMTNALERYL edid er face

si gnal i ng nmessage® in rpesponse to signallng MESSAJES om sai d
sel ection s¢payection to said subscribergmit. The wirel ess tel econmuni cati ons
systemas set forth inclaim3 2 wherein sai d base station controller

G obal System f conmmu tion ace S ystem causes
a portion of sai §6he2§§'§e?ﬁth°d4 85‘ z%gﬁaﬁ'beé 3 é’bbE‘SP fﬁ% Buni t
and a noBi | Pesihrmsd i response to a page message generated in accordance with the

Global System for Mobile communications protocol.

51. The method as set forth in claim 49 wherein said radio
2 frequency interface is comprised of a radio frequency signal modulated in
accordance with code division multiple access techniques, and transmitted

4 from a base transceiver station to said subscriber unit.

52. The method as set forth in claim 49 wherein said radio
2 frequency interface is comprised of a forward link radio frequency signal
transmitted from a base transceiver station to said subscriber unit, and a
4 reverse link radio frequency signal transmitted from said subscriber unit to a
base transceiver station, both modulated in accordance with code division

6 multiple access techniques.

53. The method as set forth in claim 49 wherein said radio
2 frequency signal interface is comprised of a forward link traffic channel
capable of transmitting sufficient data to conduct the forward link portion of

4 a wireless telecommunications communication.

54. The method as set forth in claim 49 wherein said radio
2 frequency signal interface is comprised of a forward link traffic channel



43 5. A nmethod for providing wireless tel ecommuni cations
service 2 wusing radio freq mu l essed in accordance with code
di vi si on mul ti pl e acces ruﬂ”mwnlgm&J t echni ques conprising the

steps of: (a)*
usi ng sai da'roygfzaws frequency signals; .and 6

estabti shintg an over-the- l%'jr“i%?&‘ﬁg ace

establishing a tel ecommnl cations netﬁér k connection wth said

b b bj |
Subser) et ekt SRR AR ] SohAR G R dpon

6.  The 4et hwcme%wfh eﬁ@hphm%ﬁ@lil‘fﬂrsgl%erel n step (a)

S

2 conprised

of the steps of: (a.1l) assigning a forward |link channel to

ul r

i d subscrib
Tk Sional U anshii cibe CBRTOR B gt (GpH R gl 4T wheren

1N

8, reverse
*  The

met hod as2 sefrefjuendy signal amtmfaae \nhcmmpnsedttﬁpa(fo)wasi imkcdrqfht sanoiel t he

steps of:

(b.2) transm t’%abé%%a's‘uaé’e’ﬁgu ng messageﬁ"ttog.‘g%l%J su scrl ber uni t &a}fi’ﬁer said

si gnal i ng* ne$§ requi res action by said subscriber unit;
(b.3) allocating call processing resources I f said signal

i ndi cates a need r ﬁﬁg Si .
t el ecommuni cat i onéé)syg?*eém l%l ng co s&l Vi SI on dgiﬁl F#e

and 6

ng nessage
WohElehs S

access ra

frequency2si tglecompuinieations apetwarl becpnsg@zoém pesses  through | said radio

comuni cat i o&@qaemry ﬁgﬁﬂC‘ﬁg-eQ«fdcgt erface network interaction

4

conpri si ng:

57. The method as set forth in claim 49 wherein step (b) is

2 comprised of the step of:

generating signaling messages for allocating call processing
4 resources in responmse to Global System for Mobile communications

signaling messages.

58. The method as set forth in claim 49 wherein step (b) is

2 comprised of the steps of:

generating a first set of signaling message for allocating signal
4 modulation resources in response to a call processing message generated in
accordance with Global System for Mobile communications protocol

59. The method as set forth in claim 49 wherein step (b) is

2  comprised of the step of:

generating a sub-set of signaling messages from said second set

4 of signaling messages for ensuring a network connection exists from said
subscriber unit subsequent to the receipt of call proceeding message

6 generated in accordance with the Global System for Mobile communications

protocol.

60. The method as set forth in claim 49 wherein step (b) is

2  comprised of the steps of:

(b.1) generating a first sub-set of signaling messages from said
4 second set of messages for transmitting a direct transfer application part

messages content {0 said subscriber unit; and



over-the-air interface systemfor establishing an over-the-air 6 interface
usi ng radi o frequency signal _ ' [ ccordance with code

division multiple access si glmummsmmmmngchm gues; and 8

network interface system* %ot " e%tablishing

t el ecommunt¥@4P2348 net work connection with said subscri bé’FT%?‘Yz”u%“l ng 10
signal i ng nessages generated in accorsk|ance with the G obal Systemfor

Mobi | e communi cations. A-interface t el econmuni cations network 12

pr ot ocol® wo (b2} 2 gepgrating a second sub-set of signaling messages for

PCT/ US96/ 2Qulfokating resources to provide said network connectiond4 9. A
met hod for operating a wireless subscriber unit conprising 2 the steps
of : (a establishing an over-the-air interface wth a

wireless 4 tel@comithe cacthgdsasy@efnﬂhjsnnglaumdl‘i@ whetginnstepsi{ahas s
pr ocessed | ferformF 0EaRRE Wbtdné;a b+ a8GR@RRMA, at | On
i}

tech t d I
messagas  dbaglsbal System i Mo Pﬁé%'ﬂ?%ﬁxa” eoiagflgﬁs network -

connection in accordance with 8 G obal System for Mobil e conmunications

A-interface A-irgerf %mﬁné}ﬁaa ‘?SPintet?'%Slﬁg laes?zbscnberinut whﬂl]aotf;loba-f@?s% hod as

set forth in cIa|m9 erel
(b. 1) réceifor ngvghi &utmﬂ%t’(ﬂ‘l’sr el E@QF" geFf’é?‘%ﬁ”@ﬂ‘“F‘PFa&@@ér dagtwork with
G obal  Systaikprisingyith elsﬁepsmﬁmnl cations A-interface A-interface

protocol, rules V|a a
transm '[4'[ in aut ent hﬂ% e@(&iﬁl GQR%%% at'ed u'&txahze 3cé$ﬁance
with d obal 15%%@1 Pniteguenty malmtenf%qefm@esmnss tojmcall f ace

protocols r Wegest x%céivé@‘(ﬁfxﬁﬁ slab@&mérafxﬁt,@nahannel
{b)  generating signaling message for establishing a network
8 connection in accordance with the Global System for Mobile
communications A-interface.

63. A method for operating a wireless subscriber unit comprising
2  the steps of:
- a)  establishing a bi-directional interface using radio
4 frequency signals modulated in accordance with code division multiple
access techniques; and '
6 b) establishing a network connection by processing and
responding to a set of signaling messages associated with the Global System
8 for Mobile communications A-interface protocol.

64. The method for operating a wireless subscriber unit as set forth
2  in claim 63 wherein said set of signaling messages are comprised of direct
transfer application part signaling messages.

65. The method as set forth in claim 64 wherein step a) is
2 comprised of the steps of:
generating a signaling message for initiating a bi-directional
4 interface setup procedure;
performing a forward link signal acquisition; and
6 generating a reverse link signal for acquisition by a receiving
system.



11. The net hod as set forth I n cIarmlO wherein traffic data is also 2
received via said forward Irmll!ﬁrﬂﬂ ‘m”w!mutjansm tted via said reverse

i nk channel . ; as set forth inclaim 9

wher ei n- step, corrprr séd 6f the step of: mﬁt@ cei ving
an encryptroﬁ' %ﬁﬁgnd via a forward I|§g< traffic 4 chanrfel 697&6

(b.2) transmtting encrypted signaling nessages and traffic data via a 6
reverse link traffic channel. 13. A base station controller
for providing an interface between a 2 subscriber unit and a nobile

swit chi ng center &per &Ehengnethodc @sr skinfagtivi inh Cialm @Solyetiergipstséep fr isvobi | e
communi caf i Og&f&x-nlléa @fafﬁféesté d gt erface protocol rul es conprising:

a base station controller interfgce for _recejvin lin nmessages
from said mobile sw t dFAFRGUERE %’Sta??a°ﬁ@@?h&F%ﬁs%£%385€gmmnmgé§B€nse to
each of sai dnetwankl ¢orgention agithin transport frif¥ie® aP3dd&ia said reverse link

PCT/ US96/ 2078 45 8 a
sel ect or subsén?ém ?or recei ving signaling nessages from said BSC

i nterfaced and for per ftEATSGHgRG @seeend seloisigaaling  messages dor centinling 10

W th a subscgdi@vetiid air interface within hsecond 5@ Jfdfein€s @ial SHid GOVerEOlirlt as
set fortl‘kr n_.cl ai m 13 where said 2 base station controller interface:

f orwar ds nmessage received fromsaid nobile switching 4 center in
first transport nmessage; transmts a call confirm nessage
to said nobile svwiA chiAGyireless subscriber unit comprising:
2 digital signal processing system for demodulating a forward
link signals in accordance with code division multiple access technique; and
4 control system for configuring said signal processing system

and for generating a set of outgoing signaling messages.

68. The wireless subscriber unit as set forth in claim 67 wherein
2  said control system is further comprised of:
an interface control for receiving a first set of incoming
4 signaling messages carried via non-transport frames; and
a network control for receiving a second set of incoming
6 signaling message within transport frames carried via said forward link

signal.

€9. The wireless subscriber unit of claim 68 wherein said digital
2 signal processing system modulates data for transmission via a reverse link

radio frequency signal.

70.  The wireless subscriber unit as set forth in claim 69 wherein,
2 said interface control generates said first set of outgoing
signaling messages within a set of non-transport frames for transmission via
4 said reverse link radio frequency signal, and
said network control generates a second set of outgoing
6 signaling messages within transport frames for transmission via said
reverse link radio frequency signals.



6 center in response to a second transport nessage containing a cal

confirm recei ves an assi gnnent nessage associated with
said call 8 indicating a requested service; and

gener at es qﬁggaghegessages for causing signal processing »orfiesedtiaac to be
al l ocated that can provide said requested service in response to said
assi gnnent request. 15. The base station controller as set

forth in claim13 wherein said 2 base station controller interface:
transmts a page request to a base transceiver station in 4 response to a
pagi ng message from said nobile swtcHitg center; -

transmts a call set egueet to a call control processor in 6 response

to a channel requestimedldf from said base transceiver station; and 8
transmts a channel assignnment nessage to said base transcei ver
station in responsego a radio link resource indication nmessage.
16. The base statijon controller as set forth in claim15 wherein said 2
base station controlfl er interface: transparently
transports a signal {ng nessage froma nobile 4 switching center if said
signaling nessage ip a direct transfer applicatLpn part nmessage; and 6
exani ni ng sai d si grgl i nganressage-ifSsaid sig ¥Ng nessage is a base
station subsystem folfi 1 &; appl i cdtj &n part mggs#be. 17. A
subscriber unit thgt [i#@ fornst;jéédteps ot;-b— WO 97/ 23108
PCT/ US96/ 20764 b* o o @1 46 2
transmtting and recdiving radi @ fjeqguepcy dighals that are di rect
sequence nodul ated wiTJr a reversqg Iin%)}ﬁgnne code and forward
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4 1ink channel

code respectively;

and

processi ng

signaling nessages froma set of signaling nessages 6 which includes

si gnal i ng nessages associated with establishing a forward

ace using said radio frequency signal spcp
associated wth
t el ecommuni cati ons network connection is accordance with d obal
Mobi | e comruni cati ons d obal
12

reverse |i

al so incl nal i

i Lah
for
i nterface techni ques.

nmessages Wi thin a base

transparently transport

nmessages received from
conmuni cati ons nobil e
code division multiple
subscri ber unit
conprising the steps

switching center to sa
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dwi tching ¢

2
part transporting direct transfer 4} a
received fromsaid d obal

ng nessages

18.

and a
ShelHsgh 8
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System 10
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47 8 : a.4) transmtting said direct transfer application part
formatted nessage to said d obal System for Mbile comunications

mobi | e swit gl 8B4  center. 21. A et hod f@krpdoe@esdi NO
signaling nessages within a base 2 station subsystem conprising the steps
of : a) transparently transporting direct transfer
application part 4 signaling nessages received froma d obal System for
Mobi | e comuni cations nobile switching center to a subscriber unit and
6 b) internally processing base station subsystem nobile
application part nessagps receivggggromsaid Gobal Systemfor Mbile
conmmuni cations 8 nobil e swigching center. 22. The nmethod as

set forth in claim2l furth& conprising the step 2 of:
transparently trans [(On@direct transfer application part signaling 4

nmessages received fron bscriber unit to a dobal System for Mbile
comuni cati ons nobi lje switching center; and 6 internally
processing | ocal siPnaling nessages received from a subscri ber unit.
23. The nethod as pet forth in claim 21 wherein step a) is 2 conprised
of the steps of: a.1l) regeiving a signaling nessage fromsaid

d obal Systemfor {4 Midle communtidati ons rmbi% switching center;

a.2) deternining that sagd signali® nessage is3a direct transfer 6
application part Sf - 5 a. 3) | afi ng sai d signaling nmessage
into an internal seusfatio %ubsyste@_pﬂ)tocol formatted transport

si gnal i ng nessage; 15 rb" mia. 4) trdnéMiting said internal base

station subsystem prgtogcol 10 Ffor rrat-t-ed&-;r hnsport signaling nessage to
sai d subscriber unit? =
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24. A wireless tel ecommuni cati ons system conprising: 2

Code Division Miltiple Access over-the-air interface; and

a d obal System for Mobile tel ecormunications protocol 4 network
i w

i nterface. 0977231090 97/ 23108 PCTIUSIERYT6S 1\

PCT/ US96/ 20764 . 48
W rel ess tel econmuni cati ons systemof claim24 wherein 2 said code division

mul ti pl e access over-the-air interface is conprised of: a
base transceiver station for receiving radio frequency signals 4 nodul ated
in accordance with code division nultiple access techni ques. 26.
The wi rel ess tel ecommuni cation system of clain%%s wherein 2 said code
division multiple access over-the-air interfac s conprised of: . :
a base transceiver station for transmtting forward link radio 4 frequency

signals nodul ategl in accogjdance witlh code division nultiple access
t echni ques; and a s®bscriber unit for receiving said
forward |ink radfo frequepcy si gnal s. 27. The wirel ess
t el econmuni cati op system pf claim2f wherein: 2 a subscri ber
unit transmts rgverse lipk radio ffequency signals nodul ated in
accordance with gode divigion nultiple access techniques; dpd 4
sai d base transceiver station receives said reverse link ragio —
frequency sigars; = 28 —FHreqwi rel ess tel ecommunikgati on sygﬁen1of
claim26 whé&fpi L2 | sRiid Eadifo ®jeq@enéy signals are nodul gljed in hd
accordance w fh sodg difvisd ..2‘;‘ pl e access techni queE. [+
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division nultiple access over-the-air
forward |ink radio frequency signal

di vi si on mulgpRk
nmodul at e

si gnal
t echni ques.

24 wherein 2
conpri sed of

it

;86cess techniques,
I'n accordance w th-code division nultiple access

The wirel ess tel econmuni cati on system of claim 24 wherein 2
interface is conprised of a

sai d code

nodul ated i n accordance with code 4

and a reverse |ink ragtqﬂg&@g%gncy

30.

The wirel ess tel ecommuni cation systenlof claim

said code division nultiple access over-the-air interface is

a

nodul ated with a 4

frequency signal

code.

di
WO 97/

PCT/ US96/ 20764

Wi rel ess tel ecommu$

signal is al
code, and sa
with a rever
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frequency si
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wherein 2
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di rect seguence

and a reverse link radio

49

al_is also dlrect sequence 4
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34. The wireless tel ecommunication system of claim 24 wherein 2 said

A obal System for Mbile conmunications network interface is conpri sed
of a signaling systemnunber 7 interface over which d obal 4 System for
Mobi | e corrta,wj).ﬁz@%dgons G obal System for Mobile COPRMINédE BbT6P NS
A-interface nessages signaling nessages are transmtted. 35.

The wirel ess tel econmuni cation systemé#i3cl ai m 24 wherein 2 said G obal

System for Mbile comruni cations network interface is conprised of a
wi rebased connection over which data packet containing 4 G obal System
for Mbile communi cations. d obal System for Mbile conmmuni cati ons
A-interface signaling nessages are transmtted. 36. The wirel ess
t el econmuni cati on system of claim 24 wherein 2 said dobal System for
Mobi | e conmuni cations network interface is conprised of a set of data
packets that include nessage signal unit, link 4 signal units, and fill
In signal units. ' 37. The wireless tel ecommuni cation system of
clai mof 36 wherein 2 sai d nessage signal unit further conprises a
routi ng | abe= e WD 97/23108 _| & = g = v ©

PCT/ US96/ 2076 & & 85 B H05 S 38. The
V\A'relesstelego » I g 2 gth,set of data
packets are |[s&bHrated by a flag contai ri hi gh

val ues. 39. The wireless t of claim36

wherein 2 Sd& @ nessage signal unit issBur r
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40. A nmethod for operating an interface systemconprising the 2 st eps
of : a) recei ving a page nessage; 4 b)
causing a bidirectional interface to be established bet ween a base
transceiver whabhfgs and a subscriber unit; and 6  PCTIUSSER0764
negoti ating a telecomunications netmg{k connecti on W th sai d
subscriber wunit via said bi di recti/dBal  interface. 41. A
met hod for operating an ipntefgface systemset forth in claim?2 40 wherein
said bi-directional intertac¢ is capable of transm tting sufficient

42.
a)

= Al nmet hod for operating an

ecei ving signaling

nmessages each havi ng content;

transparently

transporting said content of said signaling 4
message is a direct transfer application part
c)
nessage is a
43. A base
message proc
nmessage if s

nessage, and

e station subsystem ply

i Nng nessage is
bsing sai d si gnaggng#

processing said signalling nmessage based on said content
be gPE kel op ey gessace.

messages if said signaling
message; 6
I f said

aisignaling

si gnal i ng
cation part
sai d

R

-3
content if <R P IS a base statg@n 5 ~§§ gcation 6
part nessagej a rafi ogiy egue s ' essi ng
system for ept 8 radi o 5 &8ue Qadio
frequency si RLCELRL aqngg tqn nul tiple
access signa gchni ghes. q7f2
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51 44, A base station subsystem for wuse in a

W reless 2 tel ecommuni cati ons system conpri si ng: nmeans for
provi di ng transparent exchange of a first set of 4 signaling nessages

bet ween a ﬁ}g@ ?gr unit and a nobile switching center; o acacnoves

sel ector nea or transparently pasihaﬁ%dlrect transfer application
part nmessages received froma tel eco cations network to sai d
subscriber unit, and for transparently passing direct transfer application
8 part nessages received fromsaid subscriber unit to said

t el ecommuni cati ons net work; 10 interface neans for
transparently passing direct transfer application part nessages
received froma tel econmuni cati ons network to 12 said subscriber unit, and
for transparently passing direct transfer application part nessages
received fromsaid subscriber unit to said tel econmunications 14 network;
and means for configuring of said base station subsystem
to be 16 altered in response to a second set of signaling nessages from
sai d subscri ber unit and said nobile swtching center. 45.
A base statio Luqlralkerclnterface system conpri seng: 2 a

¢ N response
instfuctions.
set forth igd claim?2
s conprised ®f a pagi ng
2Sysgem for Mbil
e\sea®i on contrq‘ler
4 Ng

a page nespage;
ssages; and
fessages.

menory syst em;i‘

a processor sysg6gr
to incom ng sfgngl igt
46. The base_sTat igd
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WO 97/ 23108 PCT/ US96/ 20764
52 48. The base station controller interface as set forth in
claimd47 2 wherein said set of incom ng nessages is conprised of an

assi gnment request, and said outgoing set of nessage ipgrrRGIHGED of a
vocoder res‘gﬁ)?'c"éngy al l ocation ms*ssagz1 49. A method for
processing d obal System for Mbobil % communi cati ons protocol signaling

nmessages conprising the steps of: (a) generating a first
set of signaling nmessages for initiating a 4 procedure to establish a
radio frequency interface with a subscriber unit; and (b)
generating a second set of signaling nessages for 6 initiating a
procedure to establish a teleconmunications network connection to
sai d subscriber unit. 50. The nethod as set forth in claim 49
wherein step (a) is 2 perfornmed in response to a page nessage generated in
accordance with the A obal System for Mobil e comuni cations protocol

51. The nethod as set forth in claim 49 wherein said radio 2 frequency

interface is conprised of a radio frequency signal nodul ated in
accordance w t% qde ®ivigion multiple access _techﬁi ques, and transmtted 4
he

froma base t1 ceivel atation tg sajd 0 unj t 52.
The net hod as in claim 49 wherein sai dér adio 2 freunncy
8

— (N

interface is ¢Q : gf a forward |link radio frgquency signal
transmtted féo@ 2@t ranscei ver station to sagd subscriber uhit, and a
4 reverse Ii%’r@i hgequency signal transmtteg fromsaid su%cri ber

&

unit to a D hEceg®er station, both@@®usated in accordance with
E & 2
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6 nultiple access techni ques. 53. The nethod as set forth in
claim 49 wherein said radio 2 frequency signal interface is conprised of

a forward link traffic channel capable of transmtting sufficient data
to conduct the forward I|nk portlon of 4 a wreless tel geq ?Bgy 0ga‘tlons
communi cat i B, 9723108 The rrg‘]m gd as set forth in clarm

wherein said radio 2 frequency sign interface i s conprised of a forward
l'ink traffic channel WD 97/ 23108

PCT/ US96/ 20764 53 capabl e of
transmtting sufficient data to conduct a voice information 4 associ at ed
with a tel ephone conversation. 55. The nmethod as set forth in
claim 49 wherein said radio 2 frequency signal interface is conprised of
a forward link traffic channel capabl e of an average transnission rate
greater than 4800 kil obits of data per 4 second. 56. The

method as set_forth in claim 49 wherein sai d 2 t el ecommuni cati ons

net wor k conne%t on passes through s& r%ldﬁﬁogct 3E ecﬁuerﬁ)g si gnal
i nterface. 57 The nethod A erein

step (b) is 4 § conprised of the step of o ener atfng
signaling neqdsgages for allocating call eﬁgngl‘s g%oé s i&h esponse
to d obal Sys,t&n for Mbile conmunicati & sg@gna g Sk
58. The netRocFas set forth in claim 4 él\/ﬂ%gl rggeggb)%‘% % %
gl £,z 8 ¢35 P& 82 5Zgs®
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.

2 conprised of the steps of: generating a first set of
signaling nessage for allocating signal 4 nodul ati om resources in

response to a call processing nessage generated in accordance with

G obal Syst%‘jﬁs o bi | e conmuni cati ons protocol. reT8sn0764 NE
method as s€t FTOFPLR in claim 49 wherein step (b) is 2 conprised of the
step of: generating al8{d3 set of signaling messages from
said second set 4 of signaling nmessages for ensuring a network connection
exi sts fromsaid subscri ber unit subsequent to the receipt of call
proceedi ng nessage 6 generated in accordance with the d obal System for
Mobi | e conmuni cati ons pr ot ocol . 60. The nmethod as set forth

inclaim 49 wherein step (b) is 2 conprised of the steps of:
(b.1) generating a first sub-set of signaling nessages fromsaid 4 second
set of messages for transmitting a direct transfer application part

messages content to said subscriber unit; and WO 97/ 23108
PCT/ US96/ 20764 54 6
(b.2) generating._a_ second sub-set of signaling nessages for al I ocati ng
resources to preyide said network connection. 5 61. The nethod as
set forth in clpigni49 wherein step (a) is .2 perfofnoed in response to a
pagi ng nessage brating in accordance with t G obal Systerﬁfor
Mobi | e communi cati@ns protocol . 62. Agrethod for integfacing a
subscri ber uni tgv\gt h a Gobal System?2 for Mbil commruni cat i o
protocol tel ecQphuni cations network cogpLi gi @ the steps of :g
8 s88 2 8
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4 (a) generating signaling nessages for initialize. a code
division nultiple access radio frequency signal interface in response to a

call 6 request received froma subscriber unit; and (b)
generating a&ﬁgaghpg nmessage for establishing a network 8 p@ugeeserison in
accordance 1% he d obal System for Mbbile conmmuni cati ons
A-interface. 63. A nethod for operating a w rel ess subscri ber
unit conprising 2 the steps of: a) establishing a
bi-directional interface wusing radio 42113 equency signals nodul ated in
accordance with code division nultiple access techniques; and 6
b) establ i shing a network connecw on by processing and responding to
a set of signaling nessages assoéz ed with the dobal System8 for Mobile
comuni cations A-interface protpcols 64. The nethod for
operating a wirel ess subscriberBun® as set forth 2 in claim®63 wherein
said set of signaling nessages hre conprised of direct transfer
application part sigpmartng NEsSSBgES. 5. The nethod as set
forth in claim 64 mﬁgrein step¥a) is 2 conprisdqd of the steps of:
generating a signalihg nessage for initiptipg a t'i,;gi rectional 4 interface
setup procedure; xléberforrr,ﬂgga forfwaNd | i nk signal
acqui sition; and 6 g‘generat ng a reverse |ink signal for
acqui sition by a recgivihg tem je—pm WO 97/ 23108
PCT/ US96/ 20764 ' §58§ 55
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66. The nethod as set forth in claim 65 wherein step b) is 2 per f or med
via the steps of: transmtting a first set of signaling
nmessages for controlling said 4 net work connection within transport
frames carried via said reverse |ink signal; and 6

transnitti nyOP788W8nd set of signaling nessages for contral 1}!1%1536/20764 sai d
over the air interface within a second set of frames via said reverse link
8 si gnal . 67. A wirel ess subscriber unit conprising: 2
digital signal processing systemfor denodul ating a forward i nk
signal's in accordance with code division nmultiple access technique; and 4
control systemfor configuring said sigyghaprocessing system and for
generating a set of outgoing signaling nmessages. 68. The

Wi rel ess subscriber unit as set forth in claim®67 wherein 2 said control
systemis further conprised of: an interface control for
receiving a first set of incomng 4 si Qg nessages carried via
non-transport franmes; and a natwork control for receiving a
second set of incoming 6 si gnal i ng TES%_&I_% thin transport frames
carried via said forward |ink si ghal~2 {5 69. The wirel ess
subscriber unit of claim 68 whereig,§ c&(y;gl tal 2 si gnal processing
system nodul ates data for transm ss&h B2 rleverse |ink radi o
frequency signal. 70. %e wiP®eds subscriber unit as set
forth in claim®69 wherein, 2 saijd interface control generates
said first set of outgoing si gnal Lng nessdges within a set of
non-transport frames for transmssion viat4 said@everse link radio
frequency signal, and sai g network®control generates a
second set of outgoing 6 si gnalfimg negsages w th¥n transport franmes for
transm ssion via said reverge | nk Jradi o frequency signals.
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{57) Abstraci

A method and apparatus for operating a wireless felecommunication system utilizing code division muitiple access {CDMA) over-the-
air with a Global System for Mobile (GSM) communications A-interface based network is described. A CDMA radio frequency (RF) signal
interface provides a bi-directional interface 1o a subscriber unit (50), and a Global System for Mobile (GSM} communications A-interface
$57 tansport provides a bi-directional interface with GSM mobile services switching center {MSC) (52). Additionally, 2 transparent
message transport {44} Is provided over which signaling messages defined in the GSM A-interface protocol are exchanged between the
GSM MSC (52} and a subscriber unit (50). .




