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rel ates generally to wireless telecomunications, and spe%yrgj'qﬂcﬁdgag ho
advanced wv& 01A02Z95 t el ephone 'net wor ks., BACKGROUND OF THE | & e

G obal Systemfor Mbile (GSM tel ecor‘?ﬂuni cations is used in 10 cellular

t el ephone networks in many countries around the world. GSM standards

defi ne conmuni cation protocol stacks, built on a time-division nmnultiple
access (TDVA) physical |ayer, which are used in conveyin si gnal i ng and
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(Mobil e Application Protgeg]) D @F THE INNVENTRONt ween the BSSs and the
network is known as the GSM A-Interface. Code-division nultiple access
(CDVB) is an Therovpeksdhyi t dhvenoiomuni celdtens tgerlenallypgy,towhi ohirefebor ds
nore efficient use of radio 20 bandw dth than T%, well as a nore

rel i abl delecameoyyrdgationk pitdwe EREEECH artotéi%éfﬁﬁ §§@§lﬁfi b@%?%%e base
stati on%etmer l.leading CDMA standard is TIA/EIA-95 (commonly referred to as
| S-95), prorrulkgat ed by the Tel ecomunications Industry Association (TIA).
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fromthe GSM TDMA jnterface, .there are substanti.al., 30 differences between
the convARARANE| IS S R BN Tt BEPCRr SEkEs, LG, ER & time-division

multiple access (TDMA) physical layer, which are used in conveying

signaling and user traffic between elements of the network. These elements
include subscriber units (known as mobile stations - MSs) and base station
15 subsystems (BSSs). The standard GSM network protocol is known as GSM-
MAP (Mobile Application Protocol), and the interface between the BSSs and

the network is known as the GSM A-Interface.
Code-division multiple access (CDMA) is an improved digital
communications technology, which affords more efficient use of radio
20 bandwidth than TDMA, as well as a more reliable, fade-free link between
~ cellular telephone subscribers and base stations. The leading CDMA
standard is TIA/EIA-95 (commonly referred to as IS-95), promulgated by the
Telecommunications Industry Association (TIA). I5-95 defines its own
protocol stacks, built on a CDMA physical layer and a signaling model for
25 call processing that is compatible with the TIA/EIA-41 (IS-41) network
standard. The interface between CDMA BSSs and the network is defined by

the TIA /EIA-634 (IS-634) standard.

Because the IS-95 CDMA air interface is based on fundamentally
different technology from the GSM TDMA interface, there are substantial
30 differences between the conventional IS-95 and GSM protocol stacks, as well

as between GSM and CDMA -oriented network standards, such as 1S-41.



as between GSM and CDMA-oriented network standards, such as |1S-41. WO

01/ 50795 PCT/ US00/ 35638 2 PCT patent application PCT/ US96/ 20764, which is
i ncorporated herein by reference, describes a wireless tel @tions
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el ements, are also described in PCT patent publications WO 95/24771 and WD

26/ 21;399:;y acndempmhnngEDMé aspipmeng, (oM BSSeanithisetystomare qdspted ber
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i ncorporated herein by reference. None of these references however,
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conmuni cation protocols in 25 coexistence with a hybrid GS I 1 ular
comuni cat i oridyhadvgellulan copymunieationsy WBWQEIESIO’fnC%R%raég}fegO%f/ﬁ
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95/24771 and WO 96/21999, and in an article by Tscha, et al., entitled “A

15  Subscriber Signaling Gateway between CDMA Mobile Station and GSM
Mobile Switching Center,” in Proceedings of the 2nd International
Conference on Universal Personal Communications, Ottawa (1993), pp. 181-
185, which are incorporated herein by reference. None of these references,
however, relates to the question of maintaining or adding 1S-95/15-41 or

20 other non-GSM network services in the context of the hybrid GSM-CDMA
network.

SUMMARY OF THE INVENTION

It is an object of some aspects of the present invention to provide

methods and apparatus for supporting IS-95 communication protocols in
25  coexistence with a hybrid GSM-CDMA cellular communications network.

It is a further object of some aspects of the present invention to
provide a hybrid cellular base station capable of supporting mobile stations
operating in accordance with multiple protocols and/or network standards.

In preferred embodiments of the present invention, a GSM-CDMA

30 cellular communications system includes a hybrid base station subsystem
(BSS), having multiple network interfaces so as to communicate both with a

GSM network and with one or more networks operating according to other



operating in accordance with nmultiple protocols and/or network standards.
In preferred enbodi nents of the present invention, a GSM CDMA 30 cellul ar

comuni cations systemincludes a hybrid base station subsyst ,
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network and with one or nore networ ks3oper ating according to other WO

01/50795 3 PCT] USOQ 35638. st andar,ds, eferably ifcl yding,t -4

st andar StaRar t?rrcﬁ?r%g@ ngu%ngcaml%laﬁ %tﬂ?g?]f%ceﬂf%gly%glnu%arllf@gu%I y
serves bopinv &SM: GRMM GBS ARG imRlifAgkolYBS, ceRRathdthe GBMITTOM A evisat arteDVA
protocol standards, preferably conpatible with IS-95. The GSM CDVA MsSs

conmuni catherWwiSs ¢drephtiblel with BSEexesnitngDdEM pretosebstangasds,apeirmbinysi cal

| , d i b 1 : . | i.cat,i '
ot ov ePBRRGCIE Wi Pl S Femoger DR, S AR L ARRV B ke g 20
Jul'y 5199865 Uistng GBRI | S2)tb&ls IFerah @DMngHIQLCZﬂ-K%yéWia@hdésﬁzriﬁéai goed to

the assignee of "the present patent application and is incorporated herein
by ref erexaeplelGinThe pbegmtent mpphicatiant kositled odsraevedetBase kSEdtam ces to

b ff d . - D i f | I I |1
the CCOVASNEGVEE o COL St BN e ARG A TIkL g s @

GSM CDMAA B0 Q16 6h Sei B! 691 DLOcamMwHieRt & adsidhddheo @M daxsigieiekof thdi | e
coexisting 1 S-95 MSs comunicate wth the 1S-41 or other network. 15
Conpat i biptesent pitent appdicatign a8dois ingerposatasuberein Myafeieencey ef er abl y, t he

GSM d }.S.95 MB st inth
ybri S8 ani&nareeat dBRABREDRLP: aDERR. M iR o et a e

oper at i a¥féredCoverddrCDWIA- Kbl ait heteciVe CMPheud redSir@iy Mest atinvfitheat e
over different, dedicated traffic channels, which are 20 coupled via the
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Preferably, the GSM-CDMA and IS-95 MSs coexist in the same cell or
cells served by the hybrid BSS and share a common CDMA frequency.
During dedicated mode operation (i.e., during a call) the GSM-CDMA and
IS-95 MSs communicate over different, dedicated traffic channels, which are
20  coupled via the hybrid BSS to the respective networks. In idle mode (while
waiting to make or receive a call), however, the GSM-CDMA and I5-95 MSs
preferably share a common synchronization channel and, most preferably,
common paging channels in relation to the BSS. But the different types of
MSs respond to different messages on the synchronization and/or paging
25 channels, dependent on their respective network standards and protocols.
There is therefore provided, in accordance with a preferred
embodiment of the present invention, in a mobile wireless
telecommunications system, a base station subsystem, including:
at least one base station transceiver, which communicates over an air
30 interface with a plurality of mobile stations operating in accordance with a

plurality of different protocol standards, including at least one first mobile

station operating in accordance with a first protocol standard and at least one



25 channel s, dependent on their respective network standards and protocols.
There is therefore provided, in accordance wwth a preferred enbodinent of
the present invention, in a nobile wireless telecomuni catoljcqj{"ﬁsoﬁl)g&gm a
base st at Wh0159A%y st em i ncl udi ng: at 4 east one base station transcel ver,
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st at i5on. réBpehsiveltoythet frotbasiestat @didosf sgubsysitiRmtatiohudes a plurality of
call processing units, which couple the base station subsystemto a
plurality of Piedesablxsthe bse ottatipe eswproistainf inglades & edpelttyveoli alerf ace
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base st atétrorksubay stesndande r auttesdiffeensl lrespatiordi ingdrfadeo stahtlaptsocessi ng
units that are assocjiated with the respective d'orot ocol standards. In a
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the respective jnterface standard preferably includes a V 5.x standard.
Pr ef er alAsyociaprd #iith tha espseidve HEP&?QLS@H@W-based air interface. Mbst 20

preferably, the, Hrbfhrdd OhRGAimehe ATl ANG, UtesetbrksiRelsieandaigM- and the
MAP network and an IS-41 network, and the respective interface standards
15 include a GSM A-interface and an IS-634 standard. Additionally or
alternatively, the plurality of networks includes a public switched telephone
network, and the respective interface standard preferably includes a V 5.x
standard.
Preferably, the air interface includes a CDMA-based air interface. Most
20 preferably, the first protocol standard includes an IS-95 standard, and the
second protocol standard is based on GSM networking protocols. In a
preferred embodiment, the base station subsystem transmits a CDMA
message, which is received and decoded by both the first and second mobile
stations in idle mode, and a further GSM-CDMA message, which is received
25 and decoded only by the second mobile station.
In another preferred embodiment, the first protocol standard includes
a CDMA2000 standard, and the second protocol standard includes a
WCDMA standard.
Preferably, the at least one base station transceiver supports at least
30 one cell on which both the first and second mobile stations camp. Most
preferably, a common frequency assignment is used for the first and second
mobile stations in the cell, as well as a common synchronization channel

and a common paging channel.



second protocol standard is based on GSM networking protocols. In a
preferred enbodi nent, the base station subsystemtransmts a CODMA nessage,
which is received and decoded by both the first and second i & G%gati ons
inide nmexIVHP a further GSM CDVA nessage, which is recel 5858 nd
decoded only by the second nobile station. In another preferred enbodi nent,
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the plurality of networks includes selecting a GSM-MAP or, additionally or

15 alternatively, an IS-41 network, and routing the call comprises routing a call
via a GSM A-interface or routing the call via an IS-634 interface. In a
preferred embodiment, selecting the one of the plurality of networks
includes selecting a public switched telephone network and, preferably,
routing the call via a V 5.x interface.

20 Preferably, initiating the call includes placing a call over a CDMA-
based air interface. Preferably, placing the call includes placing a call in

- accordance with an IS-95 protocol standard or, alternatively or additionally,
placing a call based on GSM networking protocols. In a preferred
embodiment, placing the call includes placing a call in accordance with a

25 CDMAZ2000 protocol standard and/or with a WCDMA protocol standard.

There is further provided, in accordance with a preferred
embodiment of the present invention, in a mobile wireless
telecommunications system, including a plurality of mobile stations
operating in accordance with a plurality of interface standards, which mobile

30 stations include at least one first mobile station operating in accordance with
a first protocol standard and at least one second mobile station operating in

accordance with a second protocol standard, a method for communicating



preferred enbodi nent, selecting the one of the plurality of networks
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and the secongppr grocat ShARGR Wil Udemdte WERDALRLRRIBLE: from the
15 following detailed description of the preferred embodiments thereof, taken

together with the drawings in which:

BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 1 is a schematic block diagram of a hybrid GSM-CDMA base
20 station subsystem, in communication with multiple mobile stations and
networks, in accordance with a preferred embodiment of the present
invention;

Fig. 2 is a schematic block diagram illustrating communication

protocol stacks between the hybrid BSS and the MSs of Fig. 1, in accordance
25 with a preferred embodiment of the present invention;

Fig. 3 is a flow chart that schematically illustrates a process of cell
selection and camping by an MS in communication with the BSS of Fig. 1, in
accordance with a preferred embodiment of the present invention; and

Fig. 4 is a schematic block diagram of a hybrid base station subsystem,

30 in communication with multiple mobile stations and networks, in
accordance with an alternative preferred embodiment of the present

invention.



The present invention will be nore fully understood fromthe 15 follow ng
detail ed description of the preferred embodi ments thereof, taken together
with the drawi ngs in which: BRI EF DESCRI PTI ON OF THE DRAW /UFb is a
schemat i cwbloosérodi agr am of a hybri d M CDVA base 20 stat P%? Su(g""s%?%% em in
comuni cation with nultiple mobile stations and networks, in accordance
with a preferred enbodi nent of the present invention; Fig. 2 is a

schematic bl ock diagramillustrating comunication protocol stacks between
the hybriBEEERIRND! FESERPPTION OF PREEERRED EMBODIMENTS er r ed
enbodi nent © e present 1 nvention; Fig. 3 is a flow chart that
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in conmunication with the BSS of Fig. 1, in rdance with a preferred
enbod! maa byordHYEGELA bt oo sbayerg G558 Sormmar S BBk
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gg}‘ leJrS rogdgm%% F)rEf_?_fgflL@f reh@r@d esssdinhévteof itha. p\Be Ol fi50stetory. GSM-
ED DESCRI PTI ON, OF PREFERRED EMBODI NENTS R nce is

ggm madeViAd miegvork Ithremprises %@H@Hﬁtlﬁedbm&ﬁ%dpsa?’a I\%ﬁei %Ewi’?]&{e
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with a prehestandastdddiinedt foafudchevitir €JNA  qorenturdnati@sit apaleserévabr k 28
conprises a public |and nobile network based on GSM comuni cati ons
st adfar APoVEnd | S-41 network 26 operates in conjunction wth standards

e o e DAL SPUBE SRR g chne psuiabave ot
the art,stamddrddknowst andae dst, intlusiieg istanddridy mtgsspavéficallyr designed for
mobile communications. In a preferred embodiment of the present
invention, network 30 comprises a public switched telephone network
15 (PSTN). The interface between BSS 20 and network 30 is defined in
accordance with one of the V 5.x standards promulgated by ETSI, such as V
5.1 or V 5.2. Alternatively, network 30 and the interface thereto may be
defined in accordance with other standards known in the art, such as GR
3.03 or “Generic C.” Although only one “other network” is shown in Fig. 1,
20 it will be understood that BSS 20 can be configured to communicate with
greater numbers of such other networks, as well as with multiple GSM-MAP
and IS-41 networks.
MSs 22 and 24 communicate with BSS 20 over a wireless RF link
using an 1S-95 CDMA physical layer, in one or more of the accepted cellular
25 communications frequency bands. MS 22 operates in accordance with
substantially standard IS-95 protocols, most preferably in accordance with the
IS-95B standard. MS 24 communicates with BSS 32 using GSM protocols
over a CDMA physical layer compatible with 15-95, as described further
below. Although for the sake of clarity, only one each of MSs 22 and 24 is
30 shown in Fig. 1, it will be understood that in actuality, BSS 20 generally

' communicates simultaneously with a plurality of each of these types of MS.
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described generally in Israel Patent Application 126,869, which is assigned to
15 the assignee of the present patent application and incorporated herein by
reference. Aspects of idle mode handling that are specifically relevant to
hybrid BSS 20 are described further below.
In order for one of the MSs 22 or 24 to initiate a call, the MS sends an
appropriate access request to BSS 20, in accordance with respective I5-95 and
20 GSM-CDMA protocols. CIS 34 passes the request to a hybrid paging/access
manager (PAM) 36, which analyzes the request so as to determine to which
of networks 26, 28, 30 the call should be routed. The choice of routing
depends on the identity and program parameters of the MS and, optionally,
a network preference indicated by a user of the MS.
25 Based on the determination made by PAM 36, CIS routes the call for
processing to one of the call signaling processors 38 or 40. Calls by IS-95 MS
22 are routed to I1S-95 call processor 38, which sets up a traffic channel to IS-
41 network 26, as is known in the art. Calls by GSM-CDMA MS 24 are
preferably routed to a GSM-CDMA call processor 40, which is compatible
30 with GSM signaling and sets up a traffic channel to GSM-MAP network 28,
as is likewise known in the art. Alternatively, if MS 24 has suitable software,
the user of the MS may choose to place the call through IS-41 network 26, in

which case the call is routed to call processor 38. Under some circumstances,
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Operation of each of the traffic channels is managed by selector 42,
which performs tasks such as vocoding and controlling signal power level.
Since in CDMA operation, MSs 22 and 24 may communicate simultaneously
with two or more BTSs 32, selector 42 also chooses and transmits to the

20 network the best copy of any traffic frame arriving from the BTSs.

Paging of MSs 22 and 24 is initiated in response to paging signals
received from respective networks 26 and 28. Other networks 30, however,
such as the PSTN, mentioned above, may not inherently support mobility of
subscriber units (i.e., MSs 22 and 24), and are therefore not capable of

25 generating paging signals. In such cases, paging is preferably generated by
call processor 38 in response to an incoming call from network 30.

Fig. 2 is a block diagram fhat schematically illustrates protocol stacks
used in signaling interfaces between MSs 22 and 24 and GSM-CDMA BSS 20,
in accordance with a preferred embodiment of the present invention.

30 Communications between MS 22 and BSS 20 are substantially in accordance
with a standard IS-95 interface, based on a CDMA physical layer (Layer 1) and
data link layer (Layer 2), which support a standard IS-95 radio



5 selector 42. The signaling interfaces between call processors 38 and 40
and respective networks 26 and 28 are preferably respectively in
accordance with the 1S-634 and GSM A-interfaces standards £ds

her ei nabow® 0150785 aspects of the op tion of these int erfaces,0 as well as
nmessage flow through 10 the GSM A-interface, are described in greater
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15 the above-mentioned U.S. patent applications.

Fig. 3 is a flow chart that schematically illustrates an idle mode process
followed by MSs 22 and 24 to select and camp on a cell associated with one of
BTSs 32, in accordance with a preferred embodiment of the present
invention. In this embodiment, MS 22 and MS 24 share common

20  synchronization (sync) and paging channels, on which the BTS transmits
respective sync and paging messages. These messages, to be decoded by the
MSs, include both standard IS-95 interface information and additional
information required only for GSM-CDMA operation. Only GSM-CDMA
MS 24 is able to decode the additional information, which comprises

25 overhead information provided by GSM standards and is consequently
ignored by I5-95 MS 22.

In search for a cell to camp on, MSs 22 and 24 first acquire a pilot
signal from BTS 32 and then attempt to find and identify the BTS sync
channel. BTS 32 transmits two messages over the sync channel: a standard

30  IS-95 sync channel message and a special GSM-CDMA sync channel message.
The IS-95 message can be decoded by both MS 22 and MS 24, but the GSM-
CDMA message is decoded only by MS 24. Therefore, in order to avoid
transmitting duplicate information, the GSM-CDMA message preferably



interface /signaling layer. If M5 24 places or receives a call through

| S-41 network 26, this protocol stack is also used. Generally, however, M5
24 exchanges signals with BSS 20 using a hybrid GSM CDVA géf@g@%sggt ack,
based onwdei/sase COVA | S-95 physi call’l 5 layer (Layer 1) a Séd by M
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15 to which the sync and paging channels belong. Thus, the cell supports a

condition of “full coexistence,” in which both standard 1S-95 MSs and special
GSM-CDMA MSs can camp on and receive messages in the same cell. Such
full coexistence ensures that system resources are used efficiently, since for a
given cell, all MSs are supported on a single CDMA frequency, using the

20 same sync and paging channels.

The paging messages transmitted by BSS 20 preferably include
substantially all paging channel overhead messages defined in the I5-95
standard, for example:

. System Parameters (as described above).

25 . Access Parameters message.

. CDMA Channel List message.

. Extended System Parameters message.

. Neighbor List message.

J Extended Neighbor List message.

30 . General Neighbor List message.
The messages also include GSM-CDMA messages, intelligible only to

MS 24, including;:



The | S-95 nessage can be decoded by both M5 22 and M5 24, but the GSM CDVA
nmessage is degoded only by M5 24. Therefore, in order to avoid

transmitting duplicate information, the GSM CDVA nessage pr.

01/ 50795 WO (GW195SO0 35638 i ncl udes only t he addi ti onal pﬁ?&ﬁyﬁﬂ&g%%y\?hat
is not already present in the 1S-95 nessage. Alternatively, the GSM CDVA
nmessage may include all of the relevant sync channel |nfornat|on I n any
case, if ettheCHE Imtemn Ipformation apessage (ded S%Fé%?t - message or
nmessages, it searches for another cell. 5 After decod| ng the sync nessage
or nessages, MM ZNﬁ}ﬁdl 2 L43 B1§5838€- decode the correspondi ng pagi ng

channel . e Fessag i | S-95
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and, as @t aprpaiee MG GhlFs &t e GEM- ﬂ[hi\vlnéatﬁagmgneliﬂqubeem@a@g%m ul ly

decoded M5 22 or canp e cel the,s in
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in whi Cﬁhgqs'bsséﬁ@@slﬂ -CBMA &ﬁ% amh%agﬁl Bbth GBS am AaTEs on and
recei ve mesSages in the same cell. Such coexi st ence ensures that
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channel andridhly! fesorseedy ¢ rschive Sipen s ds Bt IPET fRr, B5R ?@9' "
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st andar Paranmeters (as described above). 2 Access
Par amet eredl. message. CDMA Channel List nessage.

In other preferred embodiments of the present invention, IS-95 MS 22
15 and GSM-CDMA MS 24 do not share the same cells, but rather use separate,
overlapping cells. In one such embodiment, the sync channel message in a
GSM-CDMA cell is not compatible with the standard IS-95 sync message,
because the GSM-CDMA sync message has a different MSG_TYPE field, for
example. MS 22 is unable to decode the sync message, and therefore leaves

20  the cell.

In another such embodiment, both MSs 22 and 24 can decode the sync
channel message in the GSM-CDMA cell, but only MS 24 can decode the
paging message and read the System Information. In this case, too, MS 22
will leave the cell. Alternatively, the sync message may redirect MS 22 to

25  another paging channel that complies with the IS-95 standard. The load on
the paging channel that is used for GSM-CDMA communications is thus
reduced.

Although preferred embodiments are described hereinabove with
reference to a particular hybrid GSM-CDMA system, it will be appreciated

30 that the principles of the present invention may similarly be applied to
signaling in other hybrid communication systems, as well. Moreover,

although the preferred embodiments make reference to specific TDMA- and
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Nei ghbor List nessage. 30 CGeneral Neighbor List nessage. The nmessages al so
i ncl ude GSM CDVA nessages, intelligible only to M 24, including. \,/P
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transmts 1S-95 General Page nmessages in order to page MsS 22, and speci al
GSM CDMPbPaged gnRequpstctioes saifbs other pagjboNs of4 dapg eacodimyg mgd éigrfaZr ent

t ypes of detji cated channels are set up for the 1S-95 and GSM CDVA MSs.

Al t hough™S6tHa{PRes of dedi cated channels 10 are based on the IS-95

physigcal | ayepis Uy digenglef {4 Qmerﬁhﬂ@@lddkgdiﬁg@érﬁcsbﬂo'ivingmﬂh'gﬁﬁﬂtfisg
accordingly the respective types of MS that they serve. BSS 20 _preferably
suppor t s5bt konypesicitiatedivitht divesseaMss 52 andubk aadineiarke\¥ o8 aad| . I n

ot her preferred enbodi nents of, the .prese Lpvent.i - 95 5 and
G COMPONB A <GETTE BFY an prie BaHee carqrerre] b e At peent

over | appii@ntRinl. SIn ltRisoBearmpid) MBbEHbpERites blier ayingir dhauifede cmspdigeti n a
GSM CDVA cell is not conpatible with the standard | S-95 sync mesgage

because whth GSVMBRAG Y Acthisdgageratien acellwingr spMOVBGICRYISMS | €AY axdyy
R e T e
sync  channebuffens 3995 dtahder ISSNVSDBA opetdtes butr aml yirNBteHacabastecone t he
the WCDMA standard proposed by ETSI, which is similarly a third-
generation standard (also known as UMTS), based on GSM networking
protocols with a CDMA physical layer. BSS 50 has an internal structure that
15 is similar to that of BSS 20, shown in Fig. 1. It routes calls between each of
MSs 52 and 54 and the appropriately-selected network, which in the present
example include IS-41 network 56, GSM-MAP network 58 and another
network 60, such as a PSTN. As in the case of MS 22 and MS 24 described
hereinabove, CDMA2000 MS 52 and WCDMA MS 54 preferably coexist in a
20 common cell of BSS 50.
The scope of the present invention encompasses not only the
complete systems and communications processes described hereinabove, but
also various innovative elements of these systems and processes, as well as
combinations and sub-combinations thereof. It will thus be appreciated that
25  the preferred embodiments described above are cited by way of example, and

the full scope of the invention is limited only by the claims.

We claim:



pagi ng nessage and read the SystemInformation. In this case, too, M 22

will leave the cell. Alternatively, the sync nessage may redirect M5 22 to
25 anot her pagi ng channel that conplies with the 1S 95 sta soo;gpt? | oad
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reduced. Although preferred enbodi nent's are descri bed herei nabove with
reference to a particular hybrid GSM CDVA system it wll be appreciated

30 that the principles of the present invention may simlarly be applied to
signaling in other hybrid conmuni cmal\aéstems, as well. Moreover,

al t hough the preferred enbodi nents ference to specific TDVA- and WO
01/50795 13 PCT/ USOQO 35638 CDMA- based conmmuni cations standards, those
skilled in the art will appreciate that the nethods and principles
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physi cal éayer.. BSS 50 has an internal structure that 15 is simlar to that
of BE 28NEREMATD Fig. 1. It routes calls between each of MSs 52 and 54

and the appr Oprdaligt ya&ebLhia@dBe tWRIcK, forMtlagh dall bétevdehegRNbaseestatiphe
include | S-41 network 56, GSM MAP network 58 and another network 60, such
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2. A base station subsystem according to claim 1, and comprising a
2 plurality of call processing units, which couple the base station subsystem to
a plurality of networks in accordance with different, respective interface

4  standards.

3. A base station subsystem according to claim 2, wherein the
2 paging/access manager determines the respective protocol standards of
mobile stations placing calls via the base station subsystem and routes the
4 calls accordingly to call processing units that are associated with the

respective protocol standards.

4. A base station subsystem according to claim 2, wherein the plurality of

2 networks comprises a GSM-MAP network.



20 common cell of BSS 50. The scope of the present invention enconpasses
not only the conplete systens and comruni cati ons processes descri bed
her ei nabove, but also various innovative el enents of thes%gﬁ_yl?%tpgg? 3gnd
processeswoa®/30#451 as conbi nations a?s sub- conbi nations t eofr . 6t wil |
thus be appreciated that 25 the preferred enbodi nents descri bed above are
cited by way of exanple, and the full scope of the inventionis |imted
only by Bhe cliabase staéionl sulaysithh GLt&RIE0S tPCThUSCE ®hes8n the dugirige 1. In
a nmobile mﬁrelgszaéeleco i,cati gns system a base station 2 subsystem
conpr# si Agndards &xdpdgfe S -UHEHAGHS ECei ver, which comuni cates over
an air 4 interface with a plurality of nobile stations operating in
accordance with a plurality of different protocol standards, including at

| east one first nobile 6 station operating in accordance with a first

pr ot ocol 6st andabaseastdtian Jubagsteoneccardommtb nbin 2 whardinthe péurlitipfi n
accordance wth a second protocol 8 standard; and a pagi ng/ access nmanager,
whi chéjf ope%%ﬁsc%ﬂmpﬁléﬁ\ég‘n@f‘ﬁenﬁ%%ﬂ%tati on 10 subsystem and one of the
nobil e stations routes the call via a network responsive to the protocol
standard of the nobile station. 2. A base station subsystem according to
claim1, and conprising a 2 plurality of call processing units, which
coupl e tRe badebsseastabonssbysteamaceording|tardpimyo,.ovhgetifo tkes 1nieri<€or dance

with different, re ctive interf 4 standards. 3. A base station
subs te?ﬁaé‘gl%‘ﬁ%l%%ggg a@l%’%ﬁaﬂﬁ%&éi n the 2 paging/access manager
determ nes the respective protocol standards of nobile stations placing
calls via the base station subsystemand routes the 4 calls accordingly to
call processing units that are associ gt ed wih the , .

8. A’base station subsystem according to claim 2, wherein the plurality of

2 networks comprises a public switched telephone network.

9. A base station subsystem according to claim 8, wherein the interface

2  standards include a V 5.x standard.

10. A base station subsystem according to claim 1, wherein the air

2 interface comprises a CDMA-based air interface.

11. A base station subsystem according to claim 10, wherein the first

2 protocol standard comprises an IS-95 standard.

12. - A base station subsystem according to claim 10, wherein the second

2 protocol standard is based on GSM networking protocols.

13. A base station subsystem according to claim 12, wherein the base
2 station subsystem transmits a CDMA message, which is received and

decoded by both the first and second mobile stations in idle mode, and a



respective protocol standards. 4. A base station subsystem according to
claim2, wherein the plurality of 2 networks conprises a GSM MAP net wor k.
WO 01/50795 PCTI USOQO 35638 15 5. A base station subsystem according to
claima4, wWiss@dhed he interface 2 standards include a GSM ARGTUINPSE
standard. 6. A base station subsystemlé&ccording to claim2, wherein the
plurality of 2 networks conprises an | S-41 network. 7. A base station
subsy4ét efuetheor@SNGGIIMA anesssge whdvidi ris trieeeivad eatid cdecogdedt amlyabpsthiencl ude
an | S-634 standard. 8, A base station subsystem according to claim 2,

wher ei n tsﬁ%:’rtfpﬁ?%l?]i]‘fﬁta&*on'z net wor ks conprises a public sw tched tel ephone
network. 9. A base station subsystem according to claim@8, wherein the
interface 2 standards include a V 5.x standard. 10. A base station
subsystem according to claim1, wherein the air 2 interface conprjses a
CDMA- basdd. ai A jraserftatien gubsyatesasaccerdinigofr supisysi@nivheseindithg {isstcl ai m

10, erein th irst . 2 protaco d, conpri ses an |1 S-95 standard. 12.
A ba\é\g sPé?fo(?H?é{%@%géﬁfrﬁ’&%’F(ﬁ {;Wg’i@ﬁg% Tiherein the second 2
protocol standard is based on GSM networ ki ng protocols. 13. A base station
subsystem according to claim 12, wherein the base 2 station subsystem

transmts a CDVMA nessage, which is received and decoded by both the first
and second. noth base statiahsubsystemeacroaaing &y I 191 Meleret pog/ 19508035638

;2(:3”%“:7}3%:5{“ S%%%dr@m&g M@phj{g Ji8h8Lhved and decoded only by the

e I"on. ase Station subsystem according to claim 10,
wherein the first 2 protocol standard conprises a CDMA2000 standard.

16. A base station subsystem according to claim 1, wherein the at least one
2 base station transceiver supports at least one cell on which both the first and

second mobile stations camp.

17. A base station subsystem according to claim 16, wherein a common

2 frequency assignment is used for the first and second mobile stations in the

cell.

18. A base station subsystem according to claim 16, wherein a common
2 synchronization channel is used for the first and second mobile stations in

the cell.

19. A base station subsystem according to claim 16, wherein a common

2 paging channel is used for the first and second mobile stations in the cell.

20. In a mobile wireless telecommunications system, including a
2 plurality of mobile stations operating in accordance with a plurality of
different protocol standards, a method for communicating with the mobile

4  stations, comprising:



15. A base station subsystem according to claim 10, wherein the second 2
prot ocol standard conprises a WCDMA standard. 16. A base station subsystem
according to claim1l, wherein the at |least one 2 base station Sh@g%kﬁgei ver
supports wo d1a¥5 one cell on which bgt7h the first and sef&id’ e
stations canp. 17. A base station subsystem according to claim 16, wherein

a common 2 frequency assjignnent is.,used for the first and secon bile
stations in tH& la((%,Ilé‘lgly.‘”" %ﬁ goﬁ%ﬁgg %tbaﬁsfoﬁagagsﬁgﬁ’s@'ﬁ]{eﬁc%gi ng<t 8{ch:t ai m 16,
\Ahere(gnnghgﬁlmp@f RoB&sHtRINszahjon channel is used for the first and
second bile stations in the cell. 19. A base station subsystem according

to claim16, whetingn thecaattorbet®epagithg dasnnstios el fometwerki st and
seco nobil e stations.in.the cell,. 20. In_a.nobile wreless

el ecomEnriStRisd Oey‘gtfhrﬁhe%eu%fﬁﬂgnafeSfOSFmeaﬁ {hf BrORshT Ptendesd iofns
operati nghd PhSSifOEB@e Wth a plurality of different protocol standards,
a nethod for communicating with the nobile 4 stations, conprising: WO
01/50795 17 PCT/ US00/ 35638 initiating a call between a base station
subsystem and one of the 6 plurality of nobile stations; and routing the

cal | between the st at Lon an n I: i i . t he
base stafion, 4&%@5& ?/Cecof%mlgh% glra grpogéd}wélé Eéﬁ a?ogltgfm ﬁe&%ﬁgﬁlﬂ#&ti on.
21. /A metbadnaees dhagpioedlastandard Wiethel mobilét sfagionhendaddlectiprihees 2
determ ning the protocol standard of the nohile station and selecting the

one of aope@fal plyrabity émebwREKs sespemsivectq the AetegayBaiPRat i on. 22. A

nmet hod according to claim 21, wherein selecting the one of the 2 plurality
of networks conprises selecting a GSM MAP network. 23. A method accordi ng
to claim22, wherein routing the call conprises 2 routing a call via a GSM
A-interfaze. A method according to claim 21, wherein selecting the one of the

2 plurality of networks comprises selecting a GSM-MAP network.

23. A method according to claim 22, wherein routing the call comprises

2 routing a call via a GSM A-interface.

24. A method according to claim 21, wherein selecting the one of the

2 plurality of networks comprises selecting an 1S-41 network.

25. A method according to claim 24, wherein routing the call comprises

2 routing a call via an I5-634 interface.

26. A method according to claim 21, wherein selecting the one of the
2 plurality of networks comprises selecting a public switched telephone

network.

27. A method according to claim 26, wherein routing the call comprises

2 routing a call via a V 5.x interface.



24. A nethod according to claim21l, wherein selecting the one of the 2
plurality of networks conprises selecting an |1S-41 network. 25. A nethod
according to claim24, wherein routing the call conprises 2 rao tg a call
via an | Sy634sims erface. 26. A nethod, according to claim ZE?T’\%@@?
selecting the one of the 2 plurali tylgf net wor ks conprises selecting a
public switched tel ephone network. 27. A nmethod according to claim 26,
wher ei n 79Ut | Agmbl®E akdorcdmP o $eEm 20 rwhtidig iaittating tha @alMcdmyprises er f ace.
WO 01/50795 PCT/ US00/ 35638 18 28. A nethod according to claim?20, wherein
i ni ti2atiplgcingea call ovepafr PAEA-basegd|adtiTigriaceal | over a CDMA-based air
interface. 29. A nethod according to claim28, wherein placing the call
conprises 2 placing a call in accordance with an | S-95 protocol standard.
30. A nethod according to claim 28, wherein placing the call conprises 2
pl aci ng zo.cal A hesiesd erc&Nhgetowiaioh n28, pvhennl plackig the meilhoempeisesding to
claim 28, wherein placing the call c ises 2 placing a call in
accor2dan1@]écmghcéﬂ@m%@@nﬁ?d’(’é]léép &%B%ﬁtﬂ?dﬁgnga@t hod according to
claim 28, wherein placing the call conprises 2 placing a call in
accordance wwth a WCDVA protocol standard. 33. In a nobile wirel ess

tel ecommuni cations system including a 2 plurality of nobile stations
oper ati ngp.i n Acmetlishceceidihgaoptlaimal 28, ywhérein nplacing éhe tcaldeemprisghi ch

nobi |l e stations include at st.one .first nobile 4 station operating in
accoeranE]éCWgt%Céﬂ%a?‘%g0&9%@@6‘?“@? H&rpcfoé‘?fd’?%t | east one second nobile
station operating in accordance with a second protocol 6 standard, a

met hod for conmunicating with the nobile stations, conprising transmtting

signals to at | east one cell on which both the first and second 8 nobile
st at i ons3tanpA B¢thed mecortingcoorlaimg2d ovbpedim BRcing dheiGall ¢ARPFISLPi ng t he

>l gnazl S placing a call in accordance with a CDMA2000 protocol standard.

32. A method according to claim 28, wherein placing the call comprises

2 placing a call in accordance with a WCDMA protocol standard.

33. In a mobile wireless telecommunications system, including a
2 plurality of mobile stations operating in accordance with a plurality of
interface standards, which mobile stations include at least one first mobile
4  station operating in accordance with a first protocol standard and at least one
second mobile station operating in accordance with a second protocol
6 standard, a method for communicating with the mobile stations, comprising

transmitting signals to at least one cell on which both the first and second

8 mobile stations camp.

34. A method according to claim 33, wherein transmitting the signals
2 comprises using a common frequency assignment for the first and second

mobile stations in the cell.



2 conprises using a common frequency assignnment for the first and second
nobile stations in the cell. WO 01/50795 PCT/ US00/ 35638 19 35. A nethod
according to claim 33, wherein transmtting the signals 2 co ri§ usi ng
a comon @b zati on channel for the first and second lvﬁﬂﬂ%OQ %ﬁ%tions
in the cell. 36. A nethod according té7cl ai m 33, wherein transmtting the
signals 2 conprises using a common pagi ng channel for the first and second

mobi | e stati onsnéthodh@cefiding 38. clAIREBBOdRgGen! diragsrhittielaithe 3gnatser ei n
transmtting the signals 2 conprises transnmtting over a CDVA-based air
i nt er? aceom3gises usmngedcavrwndsyRchronitagion granidpeithe dirst andstecgprdt ocol
st andard qzl;).fonj[pr.i ses | $;,95 standard. 39. A nethod according to claim
37, wher BI9Plehtations Al PEdElcol 2 standard is based on GSM net wor ki ng
protocols. 40. A nmethod according to claim 37, wherein the first protocol
standard 2 conprises a CDMA2000 standard. 41. A nethod according to claim
37, wherein the second protocol 2 standard conprises a V\CDI\@ st andar d.

36. A method according to claim 33, wherein transmitting the signals

2 comprises using a common paging channel for the first and second mobile

stations in the cell.

37. A method according to claim 33, wherein transmitting the signals

2 comprises transmitting over a CDMA-based air interface.

38. A method according to claim 37, wherein the first protocol standard

2 comprises an IS-95 standard.

39. A method according to claim 37, wherein the second protocol

2  standard is based on GSM networking protocols.

40. A method according to claim 37, wherein the first protocol standard

2 comprises a CDMA2000 standard.

41. A method according to claim 37, wherein the second protocol

2 standard comprises a WCDMA standard.



