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Field
[1001] The present invention relates to wireless communication systems
generally and specifically, to methods and apparatus for message compression

in preparation for transmission in a wireless communication system.

Background

[1002] There is an increasing demand for packetized data services over
wireless communication systems. As traditional wireless communication
systems are designed for voice communications, the extension to support data
services introduces many challenges. The conservation of bandwidth is the
overwhelming concern for most designers. In uni-direction transmissions, such
as broadcast transmissions, a single broadcast content is provided to multiple
users. The users are identified by a unique identifier, which is then included in
addressing information. In such a system, multiple infrastructure elements may
be required to duplicate the broadcast packets so as to identify each of the
multiple intended receivers. The duplication of transmission signals uses up
valuable bandwidth thus reducing the efficiency of the communication system,
and increases the processing requirements of intermediate infrastructure
elements. For a broadcast service in particular, the number of target recipients
may be prohibitively large, thus creating problems of resource allocation and
loss of available bandwidth.



2 [1003] There is a need, therefore, for an efficient and accurate nethod
of transmtting data to nmultiple recipients in a wireless comuni cation
system WorBlans3there is a need for a nmethod of routingPorasdrasr4 data to
mul ti ple users, wherein each user is uniquely identified as a target

reci pient. SUMMARY [1004] Enbodi ments disclosed herein address the above
stated needs by providing a nethod for routing |IP packets in a wrel ess
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interface to nobile stations and/or other wreless apparatus may involve a

uni -cast transm ssion path or a multi-cast transm ssion path. Wen the

nunber of active users for a grouﬁmm a given transn ssion node
exceeds a threshold, the call is %d over a common channel, such a

br oadcast channel. When the nunber of active users is within the
threshold, the call is transmtted over a dedicated channels to each
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T L i e R
PCT/ US02/del@ds apparatus may involve a uni-cast transmission path or a multi-cast
transmission path. When the number of active users for a group call at a given
transmission node exceeds a threshold, the call is transmitted over a common
channel, such a broadcast channel. When the number of active users is within
the threshold, the call is transmitted over a dedicated channels to each
participant serviced by that transmission node. In one embodiment, packets are
routed to the Access Network using a multi-cast address.
[1005] In one aspect, in a wireless communication system supporting
broadcast transmissions, the system having a broadcast source node and at
least one broadcast transmission node, a method includes recognizing a
broadcast trigger at the broadcast transmission node, establishing a broadcast
transmission path to the broadcast transmission node from the broadcast
source node, sending a broadcast message through the broadcast transmission
path to the broadcast transmission node, and transmitting the broadcast
message from the broadcast transmission node.
[1006] In another aspect, a wireless apparatus includes a processing unit, a
| memory storage device coupled to the processing unit, the memory storage
device adapted to store a plurality of instructions for: (1) recognizing a



3 broadcast trigger at the broadcast transm ssion node; (2) establishing a
broadcast transm ssion path to the broadcast transm ssion node fromthe

br oadcastwemans@snode; (3) sending a broadcast nessage throagisor/bie74
broadcast transm ssion path to the broadcast transm ssion node; and (4)
transmtting the broadcast nmessage fr@nthe broadcast transm ssion node.
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BRIEF DESCRIPTION OF THE DRAWINGS

[1008] FIG. 1 is a diagram of a spread spectrum communication system that
supports a number of users.

[1009] FIG. 2 is a block diagram of the communication system supporting
broadcast transmissions.

[1010] FIG. 3 is a model of the protocol stack corresponding to a broadcast
service option in a wireless communication system.

[1011] FIG. 4 is a flow diagram for a message flow for broadcast service in a
wireless communication system topology.

[1012] FIG. 5 is a functional diagram of a wireless communication system
supporting broadcast transmission with multi-cast Internet Protocol transmission
of broadcast content.

[1013] FIG. 6 is an architectural diagram of a multi-cast tree structure
applicable to a communication system.

[1014] FIG. 7 is a flow diagram of broadcast processing in a wireless

communication system incorporating multi-cast Internet Protocol transmissions.



[1015] FIG 8 is a flow diagramof a process for building a nulti-cast tree
In a comunication system [1016] FIG 9A is a flow diagram of nulti-cast
pr ocessi Mgo@B/0304B3 oadcast nessage in a W rel ess conmuni cRCTASIYyETLmM
[1017] FIG 9B is a signal flow diagramof setting up a data path in a

W rel ess conmunication systemusing agnmulti-cast Internet Protocol. [1018]
FIG 10 is a flow diagramof nulti-cast processing of a broadcast nessage
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in a wireless communication system topology.

[1022] FIG. 13 is a flow diagram for broadcast processing in a wireless
communication system incorporating multi-cast Internet Protocol transmissions.
[1023] FIG. 14 is a flow diagram for providing interim broadcast processing
in a wireless communication system.

[1024] FIGs. 15A and 15B illusirate group call operation in a wireless
communication system.

[1025] FIG. 16 is a flow diagram illustrating group call operation in a wireless
communication system.

DETAILED DESCRIPTION

[1026] The word “exemplary” is used exclusively herein to mean “serving as
an example, instance, or illustration.” Any embodiment described herein as
“exemplary” is not necessarily to be construed as preferred or advantageous
over other embodiments.

[1027] The efficient use of available bandwidth impacts the performance and

breadth of the system. Toward that end, various techniques have been applied



in frames. A franme of information typically includes header information,
data payload information, and a tail portion. The frames may be part of a
packet ofwodawansspart of a data nmessage, or continuous frReFESON3E76t r eam
of information, such as audio and/or video streans. Attached to each frane
of data (and each packet or nessage) g s a header containing processing
information that allows the receiver to understand the information
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i nf or mat i 98 YERRAng each target recipient. For a broadcast service, the
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of the PDSN and wastes valuable bandwidth. For example, expansion of a
given system may require routers and trunks proximate a PDSN be sized
sufficiently to handle the duplicated traffic. The PDSN transmits the multiple
copies to the base stations, which forward the information to each user. The
conventional approach is particularly disadvantageous in a uni-directional
broadcast service, wherein many users are receiving the broadcast
transmission. The PDSN in this case must make a great number of copies,
apply a specific address to each copy and transmit the copies individually.
[1029] The PDSN is typically required to provide additional header
information identifying each target recipient. For a broadcast service, the
number of target recipients may be prohibitively large, thus creating problems of
resource allocation and loss of available bandwidth.

[1030] An exemplary embodiment of a wireless communication system
employs a method of data transport that reduces the bandwidth used by the
infrastructure elements while satisfying the accuracy and transmission
requirements of the system. In the exemplary embodiment, duplication is
performed at the BS or Packet Control Function (PCF) node, freeing the PDSN



or central packet data router, to send the nessage with a nulti-cast header
to each BS or PCF involved in the broadcast. For exanple, a nessage may
process two@agbo4a3 Mul ti-Cast (MC) tree to a PCF, wherein twag/uBCH3UMpIl i cates
t he nessage for each BSC and then transmts each nmessage via a distinct

Uni - Cast (UC) connection, i.e., connegtion or secure tunnel created
between the PCF and a specific BSC. Note that a UC connection may be
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a uni- directional broadcast service. The broadcast service provides video
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i ncl udes channel ,  assignpents of fhe exenplary enbodi nent. subscyiption
model is _'T’?&tn'onﬂ Qgﬁdcgﬁ_{r%ﬁﬁ‘{'%i nth%ﬁ?rpﬁﬁqga?t e"ﬁ'&?qu{ﬁge& P’@PPO%@C,' Of r ee
subscri ptdfis stréBfhs BYRUIPISUSSS! '@&béa?ib@lr@fmhesbmfabééstt B8 SRt ent 1y

avail able for television transm ssions. The specifics of accessing the
br oadcasttos & \lesignated t ekannefl etoaidasass pthes dipadeasthéransmissiora dsr ihe e

ti t i , L ' -t 1.5si on._ Th fl
TP the brRst i E0BpEMRRLIor iyt el RmisdfS05e BiacteisoR 8570r tne
system it . dedirabletd redticethe @hntd®ittcf duplicatidryand enshRassH of @IpIIcREsT on
used in the exenplary enbodinent is discussed [1032] Note that the

exenpl ar PASHEERYRIHDE hoppibiheReiweskan exenpl ar  throughout this
di scussi 3%3 mﬁ%}m%"t’iﬁé%C%ngo&%‘{gggétmﬁérﬁﬁ@bﬁgﬁ@ﬁaim@;ﬂﬁﬂ& aspects

Wi t hout departing omt scope of e presen ically,
t he pr esegesémingna ispreadsspegitung abietessocameralricaiioncsstam gempediym Next,

ot her - oy 408 HTHRUFTt REMUFS 1o MlincicPnsetS dho GPIYiRe & FRleTi6A WS Bl

Communi cEpy Bo@tadO SE3HiR80HI8BS;T/ diP2hd L fiftussion includes channel
assignments of the exemplary embodiment. A subscription model is then
presented including options for paid subscriptions, free subscriptions, and
hybrid subscription plans, similar to those currently available for television
transmissions. The specifics of accessing the broadcast service are then
detailed, presenting the use of a service option to define the specifics of a given
transmission. The message flow in the broadcast system is discussed with
respect to the topology of the system, i.e., infrastructure elements. Finally, the
header compression used in the exemplary embodiment is discussed
[1032] Note that the exemplary embodiment is provided as an exemplar
throughout this discussion; however, alternate embodiments may incorporate
various aspects without departing from the scope of the present invention.
Specifically, the present invention is applicable to a data processing system, a
wireless communication system; a uni-directional broadcast system, and any
other system desiring efficient transmission of information.

Wireless Communication System




7 [1033] The exenpl ary enbodi nent enpl oys a spread-spectrum w rel ess
conmuni cation system supporting a broadcast service. Wrel ess

conmuni cawiom/0304s3 ens are W dely depl oyed to provi de vari @a3/uSyper7of
comuni cation such as voice, data, and so on. These systens nay be based
on code division nultiple access (CDVAy, tine division nultiple access
(TDMA), or sone other nodul ati on techni ques. A CDVA system provi des

certain .pﬂmgt ageRe exempiéiyeeninaantes! eﬁgﬁéﬁna ippbadlspEchilaT fRERAsSYSt em
capacity. [1034] A system imay be designed to support one or nore standards
such as €pAMUNIGRLIENA/ PYSion, B SuRRArings: & i dioaderstSt sgivine. Conpalireleiski ty
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25.212, 30 cqde diyisien muylfileascess $EDMA, time digsion mottiple acesssddDMAKer ei n
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referred advaniages overothbetypdsw? 80Stent, imuhadidg ifcreased gysteh eapdcliy2000 MC.

| ncorporated herein
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data for ther ENAVERFISNO5B WREHIRS StafcH-BASe (BRI CBmpARBIIY %?ar‘{cfa[rgaforAs an
exenpl ary_ enbodi nent the follow ng di scussion consrders "a spread-spectrum
comuni caPvairMege (Widebandi Spread Spedirunh EalluierBystemindtarkdto peretroas! s.
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conmuni catloqs system 100 that  supports a nunber of users and is capable
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herein as the cdma2000 standard, formerly called 1S-2000 MC. The standards
cited hereinabove are hereby expressly incorporated herein by reference.
[1035] Each standard specifically defines the processing of data for
transmission from base station to mobile, and vice versa. As an exemplary
embodiment the following discussion considers a spread-spectrum
communication system consistent with the cdma200 standard of protocols.
Alternate embodiments may incorporate another standard.  Still other
embodiments may apply the compression methods disclosed herein to other
types of data processing systems.

[1036] FIG. 1 serves as an example of a communications system 100 that
supports a number of users and is capable of implementing at least some
aspects and embodiments of the invention. Any of a variety of algorithms and
methods may be used to schedule transmissions in system 100. System 100
provides communication for a number of cells 102A through 102G, each of
which is serviced by a corresponding base station 104A through 104G,
respectively. In the exemplary embodiment, some of base stations 104 have

multiple receive antennas and others have only one receive antenna. Similarly,



mul tiple receive antennas and others have only one receive antenna.
Simlarly, W 03/030453 PCT/US02/ 31774 8 sone of base stations 104 have
mul ti pl e WoaR®BI463 ant ennas, and ot hers have singl e trans®CT/tE02/anas.
There are no restrictions on the conbinations of transmt antennas and
recei ve antennas. Therefore, it is posgi ble for a base station 104 to have
mul tiple transmt antennas and a single receive antenna, or to have

mul tiple sonm UEbaQé Statiohsand daveNaLRipld #aAsit AREARAS, ad otiferBdyRe both
single or le transmt and recei ve ant ennas. [1037] Termnals 106 in
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assignee of the present invention.
[1038] The downlink refers to transmission from the base station to the
terminal, and the uplink refers to transmission from the terminal to the base
station. In the exemplary embodiment, some of terminals 106 have multiple
receive antennas and others have only one receive antenna. In FIG. 1, base
station 104A transmits data to terminals 106A and 106J on the downlink, base
station 104B transmits data to terminals 106B and 106J, base station 104C
transmits data to terminal 106C, and so on.
[1039] Increasing demand for wireless data transmission and the expansion
of services available via wireless communication technology have led to the
development of specific data services. One such service is referred to as High
Data Rate (HDR). An exemplary HDR service is proposed in "EIA/TIA-IS856
cdma2000 High Rate Packet Data Air Interface Specification” referred to as "the
HDR specification." HDR service is generally an overlay to a voice
communication system that provides an efficient method of transmitting packets
of data in a wireless communication system. As the amount of data transmitted
and the number of transmissions increases, the limited bandwidth available for



communi cation systemthat provides an efficient nethod of transmtting
packets of data in a wireless comuni cati on system As the anount of data
transm t two 03@s@ss he nunber of transm ssions increases, tRETIUSO/8EM

bandw dt h avail abl e for WD 03/ 030453 PCT/ US02/ 31774 9 radi o transm ssions
becomes a critical resource. There is @ need, therefore, for an efficient
and fair nmethod of scheduling transm ssions in a comunication systemthat

opt i i zesradie rehsmisdibadbechrasswiditibal feBolifte. eTRBRL &'y neSNALIIBIRL forsyst em
100 illustrated in FIG 1 is consistent with a COVMA type 'system having HDR
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I nformation i%ggyovi g@)c]:ﬁas acketized data, such as in |P packets. The
PDSN 202 ¥ 4ng Pepdeets for distribution within an Access
Network (AN). As illustrated the AN is defined as the portions of the
systemincluding a BS 204 in communication with multiple M5 206. The PDSN
202 is codj BEs? Syster(HEBBY service, the BS 204 receives the
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single |pgical HSBS b dcast, session as defined by broadcast content.
Not e that'gg‘??egs N%M%rht('%‘s- azéi'wrm@%l’?d\%%ldeﬁﬁw @saigepaitions f tee e. g. ,
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si ngl e f R0G&is cobupledptoy e 8S 26hanket HSB® .serdcgi thenBBARGA rEosiecs hiag

e bsrtPeaa(i!ﬁaoﬁtin¥()rrf;HcJtiic>%'frc-)rrplethgrlgﬂg?\?%z and provides the information on a
designated channel to subscribers within the system 200.
[1041] In a given sector, there are several ways in which the HSBS
broadcast service may be deployed. The factors involved in designing a system

- include, but are not limited to, the number of HSBS sessions supported, the

number of frequency assignments, and the number of broadcast physical
channels supported.
[1042] The HSBS is a stream of information provided over an air interface in
a wireless communication system. The “HSBS channel’ to refer to a single
logical HSBS broadcast session as defined by broadcast content. Note that the
content of a given HSBS channel may change with time, e.g., 7am News, 8am
Weather, 9am Movies, etc. The time based scheduling is analogous to a single
TV channel. The “Broadcast channel” refers to a single forward link physical
channel, i.e., a given Walsh Code that carries broadcast traffic. The Broadcast
Channel, BCH, corresponds to a single Code Division Multiplex (CDM) channel.
[1043] A single broadcast channel can carry one or more HSBS channels; in
this case, the HSBS channels will be multiplexed in a Time-Division Multiplex

(TDM) fashion within the single broadcast channel. In one embodiment, a single



Channel , BCH, corresponds to a single Code Division Miltiplex (CDV
channel. [1043] A single broadcast channel can carry one or nore HSBS
channel s;wWpon3/08(35% case, the HSBS channels will be mnulti plPeTasor/su7a4
Time-Division Multiplex (TDM fashion within the single broadcast channel.
I n one enbodi nent, a single WO 03/0304%3 PCT/US02/ 31774 10 HSBS channel is
provi ded on nore than one broadcast channel within a sector. |n another

enbodi MeRigRE HhREbEs HABRdEAMNRbrd habrehd Brmdeastictidraretnithinf a squienci es t o
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communi ca ments, Short Managenent System ( SMS)
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conmuni ca[i‘&‘g . fEBPIdNg, day ea%g%ﬁ\[éﬁ r%@% é”’i%ql\/b{i%ﬁtgbgfﬁf ohs ﬁ?%)s). Base
Stati ons Jfeptlsds fRSaVAilabHBS of sk ¢§gmsp@aetb¢oadda$t ®eevite dol the sysiges, such
as those transmtted on channels and/or frequencies desliét?%%bed for._ control

and i nf arses.i Ay USey. desidng fayecrive the KIRRS sepase 5y ¢ Spwith fae
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the Trequang¥CRsi3) thassddes, Wireless Application Protocol (WAP), and/or some
other means generally consistent with and convenient for mobile wireless
communications. Mobile users are referred to as Mobile Stations (MSs). Base
Stations (BSs) transmit HSBS related parameters in overhead messages, such
as those transmitted on channels and/or frequencies designated for control and
information, i.e., non-payload messages. Payload refers to the information
content of the transmission, wherein for a broadcast session the payload is the
broadcast content, i.e., the video program, etc. When a broadcast service
subscriber desires to receive a broadcast session, i.e., a particular broadcast
scheduled program, the MS reads the overhead messages and learns the
appropriate configurations. The MS then tunes to the frequency containing the
HSBS channel, and receives the broadcast service content.
[1046] The channel structure of the exemplary embodiment is consistent with
the cdma2000 standard, wherein the Forward Supplemental Channel (F-SCH)
supports data transmissions. One embodiment bundles a large number of the
Forward Fundamental Channels (F-FCHs) or the Forward Dedicated Control
Channels (F-DCCHs) to achieve the higher data rate requirements of data



HSBS channel, and receives the broadcast service content. [1046] The
channel structure of the exenplary enbodinent is consistent wwth the
cdma2000 woandards wherein the Forward Suppl enental Chann@CT(US088y4
supports data transm ssions. One enbodi nent bundles a | arge nunber of the
Forward Fundanental Channels (F-FCHs) 4qr the Forward Dedi cated Contr ol
Channel s (F-DCCHs) to achieve the higher data rate requirenents of data WO

03/ 030453sd?@éé!smfe3éﬂe7rﬁﬂlak1eﬁﬁfo\ﬂirﬁ@ﬁt- utiliz8s SREPIBGH asaRBAsHsRERY thé FLi zes an
F-SCH as the basis for the F- BSCH supporting a pa%oad of 64 kbps
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To provi de adequate support for video services, system design_ considers

the requithedheers Ghanneh E6vibe Fahanerd Aeceray ShepnelReverre CamM@mannel
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subj ecti ve et ween e perceived video quality at the edge of
cover age [4048} haHawings e thigh hdatzelrbtesi the. Fsswahe Bayddeadt Suppléraentafiuced,
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of a base station’s forward link power to provide adequate coverage. The
-physical layer design of HSBC is thus focused on efficiency improvements in a
broadcast environment.
[1049] To provide adequate support for video services, system design
considers the required base station power for various ways to transmit the
channel as well as the corresponding video quality. One aspect of the design is
a subjective trade-off between the perceived video quality at the edge of
coverage and that close to the cell site. As the payload rate is reduced, the
effective error correcting code rate is increased, a given level of base station
transmit power would provide better coverage at the edge of the cell. For
- mobile stations located closer to the base stations, the reception of the channel
remains error-free and the video quality would be lowered due to the lowered
source rate. This same trade-off also applies to other, non-video applications
that the F-BSCH can support. Lowering the‘ payload rate supported by the
channel increases the coverage at the expense of decreased download speed
for these applications. The balancing the relative importance between video

quality and data throughput versus coverage is objective. The configuration



transmt power would provide better coverage at the edge of the cell. For
nobi |l e stations |located closer to the base stations, the reception of the
channel weraiosiserror-free and the video quality woul d becrawere7due to
the lowered source rate. This sanme trade-off also applies to other,
non-vi deo applications that the F-BSG#$ can support. Lowering the payl oad
rate supported by the channel increases the coverage at the expense of

decr easedchiosen caeks pardappkuatiohaspechiepbpisizedh onfijrdtishantidé geed
relative i nI}%orta_nce bet ween video quality and data throughput versus
cover age FNBEBISEiarBong Al posaibiliiasat i on WO 03/ 030453 PCT/ US02/ 31774 12
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[1051] lLniaybe l@e‘twaélnaRYP&él’QDﬂiéTpﬁysicélCPéyeﬂqgéﬁp@&@nﬁﬁ&?@?%tbiﬁﬁﬁﬁéb;ﬁé’ the
maxi mumrate supported is_64 kbps. However, nmany other possible payl oad
rates bel%@@‘@hpﬁﬁp%bﬁfﬁ@eél:sﬁoh'c @Qwﬁ&emgpthQ)MWﬁﬂéwa[aﬂeBZ] There

are sever ssibl | Pt . u el. servic

el udi g PPIE"S1E e SRR oRRbARETE.for TRty Reb Hiprli BRidedneaccess.
For free megiessn rate supportegtis @4 kispreeéltrebvay, irfagyt othee pRkYiBld payloagr vi ce.
The BS brr\%gedcasts é“PE conten} W t hout encryption and interested nobil es
can recei \Aes PRIOWS1 ERpS aﬁ%@speﬂf%'l'ﬁ)’@ ®r the service provider can be
generated through advertisenents that may al so be transmitted in the
broadcast channel. For exanple, upcom ng novie-clips can be transmtted

for whi chStibseriptiondiledelsi | | pay the service provider. [1053] For controlled

access, tﬁﬁsy]s UShere Salfgss?er\}e?eell tpgssti g gt%svérfb loﬁ}}gvgrﬁ}/e models for HSBS
service, including free access, controlled access, and partially controlled
access. For free access, no subscription is needed by the to receive the
service. The BS broadcasts the content without encryption and interested
mobiles can receive the content. The revenue for the service provider can be
generated through advertisements that may also be transmiited in the broadcast
channel. For example, upcoming movie-clips can be transmitted for which the
studios will pay the service provider.
[1053]  For controlled access, the MS users subscribe to the service and pay
the corresponding fee to receive the broadcast service. Unsubscribed users are
not being able to receive the HSBS service. Controlled access can be achieved
by encrypting the HSBS transmission/content so that only the subscribed users
can decrypt the content. This may use over-the-air encryption key exchange
procedures. This scheme provides strong security and prevents theft-of-
service.
[1054] A hybrid access scheme, referred to as partial controlled access,
provides the HSBS service as a subscription-based service that is encrypted
with  intermittent  unencrypted  advertisement  transmissions.  These



the corresponding fee to receive the broadcast service. Unsubscribed users
are not being able to receive the HSBS service. Controlled access can be
achi eved wby3msmasypti ng the HSBS transm ssion/ content so teatusendy74 he
subscri bed users can decrypt the content. This may use over-the-air
encryption key exchange procedures. {#i s scheme provides strong security
and prevents theft-of- service. [1054] A hybrid access scheme, referred to
as parti adveisen@ints thacbesatendedon dﬁk?odrb@e HEBSCcHROHCR B ancrypted
subscripton-based sgrvice that is encrypted wth intermttent unencrypted
advertis SEPAGEs nPSReGHR Of thrsccungnaied sesmantTragdhesiuTonn talthe
advertis d to encourage subscriptions to the encrypted
HSBS serﬁﬁggﬁﬁggﬁééﬁfgéﬂ?sgﬁgse unencrypted segnments could be known to the
M5 t hrough external nmeans. HSBS Service Option [1055] The HSBS service

option |Ebr=f ! ned bé: ; 1) a protocol stack; (2) options in the protocol
st ack; = PBs for setting up and synchronizing the service. .
The protmzlst déé}gé:re obﬁ%%eﬂm{nﬁﬁybyomog' célsst'al:k gégr ated in
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Pr ot ocol (RTP payl oad when RTP is used. For the transport [ayer of

the M, Blagk ﬁﬁvﬁpeﬁim to Eh?el@? sHuclreglemenit b@sMﬁFBSIBBSIN anbeS inahe. ~ The
securityg ;(&y‘?(a B”H% ﬂs specified by the protocol, wherein security
parameters-a r%row ed via out-of- band channels when the security is
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Il lustrates the “cal ow of ‘one enbo ven
types when RTP is used. For the transport layer of the MS, the protocol

specifies a User Datagram Protocol (UDP) port. The security layer of the MS is
specified by the protocol, wherein security parameters are provided via out-of-
band channels when the security is initially associated with the CS. The
network layer specifies the IP header compression parameters. According to
one embodiment, at the fink layer, data packets are compressed and then an
appropriate framing protocol is applied to the compressed data.

Message Flow

[1057] FIG. 4 illustrates the call flow of one embodiment for a given system
topology. The system includes a MS, BS, PDSN and CS, as listed on the
horizontal axis. The vertical axis represents the time. The user or MS is a
subscriber to the HSBS service. At time t1 the MS and CS negotiate the
subscription security for the broadcast service. Negotiation involves exchange
and maintenance of encryption keys, etc., used for receiving the broadcast
" content on the broadcast channel. The user establishes a security association
with the CS on reception of the encryption information. The encryption
information may include a Broadcast Access Key (BAK) or a key combination,

etc., from the CS. According to one embodiment, the CS provides the



t opol ogy. The systemincludes a M5, BS, PDSN and CS, as listed on the

hori zontal axis. The vertical axis represents the tinme. The user or MSis a
subscri bewotos/0s383 HSBS service. At tinme t1 the M5 and CS megatSoasE74 he
subscription security for the broadcast service. Negotiation involves
exchange and mai ntenance of encryptigp keys, etc., used for receiving the
broadcast content on the broadcast channel. The user establishes a
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i nformati on. The encr gﬁ)’t ion information may include a Broadcast Access Key
(BAK) or sHdke3p \da b MalViAgh or odher outigfhandieethedsaccor ding to one
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of secur idiing€ e MRBOIé T tAEESS Pgrbfides this information periodically to the MS to
ensure the ongoing security of the broadcast. At time t5 the MS receives the
broadcast content from the CS. Note that alternate embodiments may
incorporate alternate compression and decompression methods that provide
efficient transmission of the header information.  Additionally, alternate
embodiments may implement a variety of security schemes {o protect the
broadcast content. Still alternate embodiments may provide a non-secure
broadcast service. The MS uses the encryption information, such as the SK, to
decrypt and display broadcast content.

Access Network

[1059] A general access network topology for a system 300 is illustrated in
FIG. 5 having a CS 326, two PDSN 320, 322, a PCF 310, a co-located PCF and
BSC 312, and three BSC 302, 304, 306. The CS 326 is coupled to the PDSN
320, 322 by way of an IP cloud 324. The IP cloud 324, as well as IP clouds 314
and 308 are basically a configuration of interconnected routers that form an 1P
path from the CS to various recipients of data from the CS. In the IP cloud 308



broadcast content. Still alternate enbodi nents may provide a non-secure

br oadcast service. The MsS uses the encryption information, such as the SK,
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broadcast , CS 326 sends | P packets containing er}crci/pt ed broadcast content
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tunnel deggrd BRAsIE RUMERAYAP A8GekSY This! SidEss M€ used in the destination
address field of the IP packets. A given PDSN 320 participates in multi-cast
routing of these packets. After compression, the PDSN 320 places each packet
in an HDLC frame for transmission. The HDLC frame is encapsulated by a
Generic Routing Encapsulation (GRE) packet. Note that the GRE
encapsulation forms the A10 tunnel described hereinabove. The key field of the
GRE packet header uses a special value to indicate a broadcast bearer
connection. The GRE packet is appended with the 20-byte IP packet header
having a source address field identifying the IP address of the PDSN 320, and
destination address field uses a class-D multi-cast IP address. The multi-cast
IP address is the same as the one used by the original IP packet from CS 326.
The packets delivered in the broadcast connection are provided in sequence; in
one embodiment the GRE sequencing feature is enabled. Duplication of the IP
multi-cast packets is done in multi-cast-capable routers. Note that according to
an alternate embodiment, the IP cloud 314 implements point-to-point, or uni-
cast, tunnels to individual recipient PCF(s). The decision to us a multi-cast link
or a uni-cast link for this connection point is made at a higher layer, wherein the
UC tunnels provide increased security, and the MC tree provides efficiency.



GRE packet header uses a special value to indicate a broadcast bearer
connection. The GRE packet is appended with the 20-byte | P packet header
havi ng a wousoav4asidress field identifying the | P address @CTiuse2/PDSN 320,
and destination address field uses a class-D nulti-cast |IP address. The
multi-cast | P address is the sane asighe one used by the original IP
packet from CS 326. The packets delivered in the broadcast connection are
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Multi-cast Service

[1063] One type of broadcast service is referred to as Multi-cast (MC)
service, wherein a MC group includes those users that are participants of the
MC session. The MC content is intended only for MC group. One MC service
“Group Call (GC)” wherein a “GC group” includes those users that will be
participants in the GC, wherein a group of users is identified for a given MC
content. The group of users may be referred to as a MC grodp. The MC
content is intended only for the MC group members. Each active user in the
MC group registers with the AN. The AN then tracks the location of each
registered user, and targets transmission of the MC message to these locations.
Specifically, the AN determines a cell, sector, and/or geographical area within
which each of the users of the MC group is located, and then transmits the
message to PCFs associated with those cells, sectors, and/or geographic
areas.

[1064] As opposed to some other type broadcast services wherein the BC
message is transmitted without knowiedge of the location and activity of the



MC session. The MC content is intended only for MC group. One MC service
"Goup Call (GC)" wherein a "GC group" includes those users that will be
parti ci pawpD3iosnashe GC, wherein a group of users is identiPCirasot/sr774 gi ven
MC content. The group of users may be referred to as a MC group. The MC
content is intended only for the MC grgup nmenbers. Each active user in the
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the MC se w& ytilizes a router between the PCF(s) and the The
MC ser vi cEN®IPPAS refefregddoss an Mie diees A8 Q’q@&iplﬁ%@ﬂd@catr%!w"ﬂﬂﬁfﬁdt"he CSto

each PCF gleats 45 %%h@s%ﬁf\%}ganeﬁéh an active user in the MC group. The

tree is referred to as tree; an exanple of an MC tree is illustrated
in FIG [(08h} i diconvestdnaldPenetbeiioor s{steff]such as a wongniteonatworke
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of CS then sends MC content in the form of a MC IP packet. The MC IP packet is

then routed through the MC tree to the original router. This sends one copy of

the data to each network interface with members registered for the MC content.
A common broadcast media in a computer network is an Ethernet hub that
connects multiple users to a same information stream.

[1066] The combination of the Internet and IP networks with wireless
communication systems introduces several distinct problems. One problem is
routing the information from the IP network through the wireless network.
Several of the interconnections are predefined in a wireless system. For
example, as discussed hereinabove, the interface between the BSC and PCF is
defined by the A8/AS connection. Similarly, the PCF to PDSN connection is
defined by the A10/A11 connection. One embodiment forms an internal MC
iree between the PDSN and PCF, and forms an external MC tree between the
PDSN and the CS. The PCF then forms specific tunnels to the various BSCs
that request the MC content. This embodiment, discussed hereinbelow,
provides efficiency of operation. Another embodiment forms the external MC
tree between the PDSN and the CS, while setting up tunnels from the PDSN to



the data to each network interface wth nenbers registered for the MC
content. A common broadcast nedia in a conputer network is an Ethernet hub
that conweaB®3masti ple users to a sane information streamCT[US058]77The
conbi nation of the Internet and IP networks with wirel ess comunication
systens introduces several distinct prd8blens. One problemis routing the
information fromthe IP network. through the wirel ess network. Several of
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comruni cation with PDSNs 320 and 322 via an I P cloud 324. Note that CS 326

al so. conﬁ’ﬁﬂi% 832 Wia [an 1 Rloudrsidns Nede thaios. 336 @lscrcempumicaias iwidl udes a
confi gur iHRPIOENE HYt&hown. The IP cloud 324 includes a configuration of routers,

such as muiti-cast routers (as described hereinabove) and other routers for
passing data transmissions through the cloud 324. Transmissions through the
IP cloud 324 are IP communications. The routers within the IP cloud 324
accesses communications, such as BC messages and MC messages, to target
recipients consistent with the Internet Engineering Task Force (IETF) protocols.
[1069] Continuing with FIG. 5, the PDSN 320 and 322 are in communication
with PCFs 310 and 312, as well as other PCFs not shown, via another IP cloud
314. The IP cloud 314 includes a configuration of routers, such as multi-cast
routers and other routers for passing data transmissions through the cloud 314.
- Transmissions through the IP cloud 314 are |P communications. The routers
within the IP cloud 314 accesses communications, such as BC messages and
MC messages, to target recipients consistent with the Internet Engineering Task
Force (IETF) protocols. Further, the PCF 310 communicates with the BSC 304
via still another IP cloud 308. The IP cloud 314 includes a configuration of
routers, such ‘as Multi-cast routers and other routers for passing data
transmissions through the cloud 314. Transmissions through the IP cloud 314
are IP communications. The PCF 312 also operates as a BSC and is in



such as nmulti-cast routers (as described herei nabove) and other routers for
passi ng data transm ssions through the cloud 324. Transm ssions through the
| P cl oud ¥PAH3ms@s3 P conmuni cations. The routers w thin theCrRiSotsId 324
accesses communi cati ons, such as BC nessages and MC nessages, to target
reci pients consistent with the Interng9 Engi neering Task Force (IETF)
protocols. [1069] Continuing with FIG 5, the PDSN 320 and 322 are in
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This is contrasted with the connection method used in cloud 324, wherein no
GRE tunneling is used and the original multi-cast IP packet is transmitted.
[1070] In the exemplary embodiment, the CS 326 configures an HSBS
channel with knowledge of a multi-cast IP address to be used in the IP cloud
324. The CS uses the MC IP address to send the HSBS content information,
referred to as the payload. Note that the configuration of FIG. 8 may be used to
broadcast a variety of BC services.
[1071] To form a tunnel, the message is encapsulated within an external 1P
packet. As the encapsulated message transmits through the tunnel, the internal
IP address, i.e., IP address of the original IP packet, is ignored. The
encapsulation changes the Internet routing of the original IP packet. In the
exemplary embodiment, the MC tunnel routes the BC or MC message through
the MC tree between PDSN and PCF.
[1072] In the exemplary embodiment, the PDSN 320 and the PCFs 310 and
312 are associated with an MC group. In other words, MC group members are

located within cells, sectors, and/or geographical areas serviced by the PCFs



tunnel. Note that all these are done in the same |-P cloud. For exanple, in
P cloud 314, there are several different applicable nethods. One nethod
forms a Wwoioaw3we3 poi nt tunnel, and a second net hod f or s PET/US02/31774

poi nt-to-nultipoint tunnel. This is contrasted with the connection nethod
used in cloud 324, wherein no GRE tupgeling is used and the ori gi nal
multi-cast IP packet Is transmtted. (1070] In the exenplary enbodi nent,
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regi steri g nei ghboring Milti-cast routers within the IP cloud 324.
The extertH ne I\/Ctree is built fromthe PDSN 320 to the CS 326 through the
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via the exter tree. |In other words, es are sen#hthr ugh t he
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2 SoHree rﬁgl?ﬁ grg?\cmé talmlg’lther branch through router 410. On the second main branch
are two subsequent branches: one through 430 and another through 432.
[1074] In one embodiment, the tree 400 has a CS as a source. For a
broadcast service wherein the broadcast message originates at the CS, the
source 402 is a CS. In an alternate embodiment, the source may be another
apparatus in the network. For example, for a group call service the message
content may originate with another user, wherein the BSC associated with that
user is the source of the MC tree. Additionally, there may be a group call
manager function in the network that receives messages from a member then
forwards the messages through the MC tree to the Group Call members. In
each of these cases, the tree provides a pathway for providing same information
content to multiple users while conserving bandwidth and avoiding redundant
duplication and processing of information. As another example, in a Many-to-
Many (M-to-M) MC application, wherein any number of hosts send to the same
MC group address, as well as receiving therefrom, the BSC associated with the
user originates the MC content as the source of the MC tree. Additionally, there

may be a MC application that has network entity that receives messages from a



,routers 404 to 450. The source 402 is the base of the MC tree 400. The end
users 412, 414, 420, 422, 424, 434, and 450 are considered | eaves of the MC
tree 400.wOwa/0s@sh branches are forned via routers 404 an@Ca0602/8x77¢ he
first main branch is another branch through router 410. On the second main
branch are two subsequent branches: ogge through 430 and another through
432. [1074] In one enbodinent, the tree 400 has a CS as a source. For a
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mul ti-cast tree %a% flow through only one PDSN, , there'is only one

base per RTOEEFS deteymines the higansreission range of Ce"(S) sector(s), and/or
geographical area(s) for transmission of the BC message. The transmission

range information is used to build an MC tree. Specifically, identification of the
transmission range identifies the leaves of the MC tree. The MC tree is built
- from the leaves to the base. The BSC sends a broadcast indicator to the PCF at
step 504. The broadcast indicator is a signaling message to alert the PCF that
the BSC wants to receive the broadcast. The process then builds a first
connection between the BSC(s) of the transmission range and the associated
PCF(s) at step 505. The connection is a GRE secure tunnel between each BSC
and PCF pair. The process then builds a MC tree between the PDSN and the
PCF at step 506. The transmission range identifies the PCF(s) for BC
transmission. Each PCF within the transmission range initiates the MC tree by
registering with a neighboring Multi-cast router. According to the exemplary
embodiment, the process then builds another MC tree from the PDSN(s) to the
CS at step 508. At step 510 the CS sends the BC message to the PDSN(s),
wherein the BC message is encapsulated in a MC IP packet. The MC IP packet
is addressed to the MC IP address and identifies the CS as the source of the
packet. The MC IP packet address indicates delivery to any of the PDSN in the



500 builds another MC tree between at | east one PDSN and a CS. The tree
may include nultiple PDSNs. [1076] The broadcast service of the enbodi nent
illustratwOmn3HEEEG 7 is the broadcast of a BC nessage t ®Ca/uSoaBgm ssi on
range. At a first step 502 the process 500 determ nes the transm ssion
range of cell(s), sector(s), and/or ggographical area(s) for transm ssion
of the BC nessage. The transmi ssion range information is used to build an
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pair. The[mﬂi]:esslotehmatban thils pmerlC'tCD ressomeaaie 3aiehpodpii.aig 19seIVIiNGcF at
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BC messagq 78] { NP S8 HushAidd thePBlocksa s80%f triicPah MIBateafrolCa FEmect i on

at step transm t message tO users in respective
cover age for2®DIN. dtespor>582 thePOT registers alh the next oeighbaringtMulticc@stmodat e

soft handoff, the rece b mest anp
he BC neGuidfe e egisietiEy tie ByECaatGHsS T e e 8isFrod RnBEl! AT
BC NMeSSaggnbeil GABRThmBEr of RIRSTCREIN idyliteRBGRIth aha neixy socesssive miutei ng t he
user to transition to a better connection w thout |osing the transm ssion.

Addi t i onaThg, regisiration withathe nWidi-cast router further involves ~identifying the
registering PCF as a member of a given MC group and a target of any IP
packets addressed to the MC IP address of the MC group. Note that for a BC
message, the MC group may be considered the target range. At decision
diamond 554 if the Multi-cast router is registered, the process ends as the MC
tree is complete. If the Multi-cast router is not registered, i.e., not part of the MC
tree, the Multi-cast router registers with the next successive neighboring Multi-
cast router at step 556.

[1079] FIG. 9A illustrates the flow of a BC message through multiple MC
trees, as described in the process 500 of FiGs. 7 and 8. FIG. 9B illustrates the
corresponding signal flow of information, i.e., broadcast message processing.
As illustrated in FIG. 9A, the BC message originates at the CS 326. The
original message is considered the payload. The CS 326 encapsulates the
payload by applying a MC IP to generate a MC IP packet. The MC IP packet
indicates the CS is the source of the packet and the destination is given as the
MC IP address. The MC IP packet is sent to the next router hops on the tree.
In other words, the MC IP packet traverses the tree from the source or root of

the tree outward toward the leaves. For clarity, a single PDSN is illustrated,



BSC provides efficiency as the PCF only transmts the BC nessage to one
BSC, but the nessage nay be provided to nmultiple other BSCs. [1078] FIG 8
i 1l ustratwe odlsao4ps ocess 550 of building an MC tree from aPRTRS02/®17a4 PDSN.
At step 552 the PCF registers with the next nei ghboring Milti-cast

router. The registration with the Mil tdg cast router initiates a

regi stration chain, wherein each nenber of the chain registered wth the
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forma GRE packet. The resulting GRE packet is furt%q enca, sul at ed

accor di ngta tesendusarpihis eRbodimgt wses sasurgfunnelsor Uy $9nnestieRs.c onpr essed
framed paHﬁ?fO] TnﬁGM%)B illustrates the corresponding signal flow, wherein the CS

initially sets up a HSBS channel. At time 1 the GRE tunnel is set up between
the BSC and the PCF. At time t2 the PCF registers with the neighboring Multi-
cast router using IGMP. At time 13 the PCF confirms the GRE tunnel set up with
the BSC. At time t4 a MC Routing Protocol (MRP) is used to register Multi-cast
routers between the PCF and the PDSN. At time t5 the PDSN registers with the
neighboring Multi-cast router. The process forms the external portion of the MC
tree. Each of the levels of the MC tree, i.e., CS to PDSN, and PDSN to PCF,
may be considered an individual MC tree or the entire structure from CS to PCF

may be considered one tree. At this point the BSC is setup to receive BC
messages via MC IP from the BC CS for the given HSBS channel.

[1081] FIG. 10 illustrates an alternate embodiment of a process 700 for
transmitting a BC message. The process starts by determining the transmission
range of the broadcast at step 702. At step 704 a UC connection is set up
between the BSC and the PCF. The UC connection may be an A8/A9 IP
connection. Similarly, a UC connection is set up between the PCF and the
PDSN at step 706. In contrast to the process 500 of FIG. 10, no MC tree is built



CFP identifies the PDSN 320 as the source and the MC I P address as the
destination. In the exanple illustrated in FIG 9A, the PDSN 320 passes the
MC CFP twORGWK304310 and 312, each part of the MC tree. EaekTafSopP&F34 310 and
312 processes the received MCto formsecure tunnels to the BSC(s), such as
to BSC 304, wherein the resultant packgt is a UC BSC packet identifying the
respective PCF as the source and the C | P address as the destination.
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t he nei ghboring Multi- cast router using IGW. At tine t3 the PCF confirns
the GRE t[1082] s&thaufSvineh sends dadtio Ane ADRN(S) thatvremant ohthePMé: eel  ( VRP)

is used to reaqi r | t,i,-cast . r S t t P . At
time t5 t"fﬂtes%%s@§'egi g?t? @5‘{%{3 ttﬁ'g)h%hewgﬁ@gfﬁﬁ% t@ﬁp?ﬁﬁg%ﬁf aJ[r gt(épe . 'The

process fPREPHSON thshProcdssethe 98csived atdor BO ARss&gs nef fohwerdsethel s of
the MC tree, i.e., CSto PDSN, and PDSN to PCF, nmm e consi dered an

| ndi vi duaBOMDaseaBeoto R PGT iatestepr (12 -ur Hote ditcuhes mellivleCrs are
i d SR AL i i nt i .
vra e | B GTETET e GO bRRleR TR o the Peld draiefiteslog 8% 202

i || ust r at esiltiple #CEs.ndthe BCHosemintheotata o tue8ST 0 AAWUC coravestiphtatng a BC
message. The process starts by determnin he transm ssion .ra of the
br oadcast Si&P ?ﬂgp %@? d%ia sqreégdﬁesfa@@ %ﬁﬁ%‘&t'ﬁ@?‘?‘m@eaetroﬁ‘p th‘_f)ggggén t he
BSC and t hgsdidied With He MEUBGH O BrotY mfhisdts ABsttd 716 connecti on.

Simlarly, a UC connection1s set “up between the PCF and the PDSN at step
706. | n ci®83]st RIG.tHA jlnsicates thedlaw oflaGBCLMessagethtaugh multiple IMCwO

03/ 030453, PCT/ US02/ 31774 . bet ween e ( apg. PCELS). a
poi nt -to-tﬁ%?‘?‘rta S?Uh?élm ﬁé’e 9@%%%% 7&’@ BiF@eibEaEﬁa‘szg QH?}B%EE%% r. The
PDSN t o PRédrréfporiimidg @inap floWeyf fommatik)/iAllbidadeasnarissage phocsdsiny.708, a
MC tree is built between the CS and t he PDSN. é£91082 The t hen sends

data to thecomegtdy propassH0d effiG. of the@rogessy &¥ builds a MC tree between
the CS and the PDSN(s), but incorporates point-to-point secure tunnels

between the PDSN(s) and PCF(s), as well as between the PCF(s) and
individual BSC(s). The user of point-to-point connections provides additional
‘security at the expense of processing and bandwidth considerations. |
[1084] As illustrated in FIG. 11A, the BC message originates at the CS 326.
The original message is considered the payload. The CS 326 encapsulates the
payload by applying a MC IP to generate a MC IP packet. The MC IP packet
indicates the CS is the source of the packet and the destination is given as the
MC IP address. The MC IP packet is sent to the next contacts on the tree. In
other words, the MC IP packet traverses the tree from the source or base of the
tree outward toward the leaves. For clarity, a single PDSN is illustrated,
specifically PDSN 320, however, the MC tree may include any number of
PDSNs each identified by the MC IP address. The PDSN 320, and any other
PDSN in the MC tree, compress the MC IP packet and apply a framing protocol,
such as HDLC, to form a Compressed Framed Packet (CFP). The CFP is then
enca[;sulated by a GRE protocol to form a GRE packet. The resulting GRE

packet is further encapsulated according to a Uni-Cast (UC) IP, resulting in a



at step 709. The data travels through the MC tree to the PDSN at step 710.
The PDSN t hen processes the received data or BC nessage and forwards the
BC nmessagwotos/osdae3 PCF at step 712. Note that when mnul ti pl @CPIRe2/ar7e4

i npl emented, the PDSN creates multiple copies of the data for transm ssion
to mltiple PCFs. The PCF sends the dagta to the BSC via a UC connection at
step 714. The data or BC nessage is then transmtted fromthe BSCs
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destinati@m@nnel the exanple illustrated in FIG 11 A the PDSN 320 passes
the UC CFﬁ?)S%? P%c?bo%c}iﬂgal%done embodiment, for BC service processing, the CS

configures an HSBS channel using a local mechanism. The CS uses the MC IP
address to send the HSBS content. The HSBS configuration results in the CS
sending HSBS content to the corresponding MC group. The content is sent in
the format of IP packets having the source IP address of the CS and the
destination IP address as a MC |P address.

[1087] The BSC then decides to add an HSBS channel on a given broadcast
channel. The broadcast channel is to be transmitied over a set of cells/sectors.
The mechanism in the BSC to add an HSBS channel to a broadcast channel is
implementation-specific. One example of such a mechanism is an interface that
enables HSBS channel configuration on the BSC, such as an Operation
Administration & Management (OA&M) interface. The BSC uses the local
mechanism to setup the HSBS channel, using information such as the
HSBS_ID of the HSBS channel and the MC IP address corresponding to the
HSBS content.

[1088] The BSC sends an A9-Setup-A8 message to the PCF. In the A9-
Setup-A8 message, the BSC sends A8_Traffic_ID parameter that contains



312. Each of PCFs 310 and 312 processes the received UC CFP in a simlar
manner to the PDSN 320, wherein the resultant packet is a UC BSC packet

i denti fyiwgQ oBlsossespecti ve PCF as the source and a BSC as PChaisdzstirfat i on.
[1085] FIG 11B illustrates the correspondi ng signal flow, wherein the CS
initially sets up a HSBS channel. At tJ t1l the BSC sets up the GRE tunnel
bet ween the BSC and the PCF. At tinme tZ the PCF PCF sets up GRE tunnel
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given HSBS channel. " [1086] According to one enbodi nent, for BC service
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CS uses tgg MC IPe address to send the HSBS content. The HSBS confi guration
resul ts iNCHEEE® sendi ng HSBS content to the corresponding MC group. The
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i mpl enent a¢dazsanpée ijdinctheOmeilterastpgreupf @jlnemasemmleaHCEnsderwsaamlﬁl\éPf ace

pcimi ni St r RUGR 4 NarRGDRGRE! R o Sre BRulieast ofest, Jndt il ' "

mechani s GIPPSHP, te P@%eﬁﬁé‘ﬂﬁ'@'Ag eéhﬁeecttmgrm@ésayé §a@htoamet B$C.HSBS_I D
of the HS chann and the MC | P address corresponding to the HSBS

content . Th@%ylt‘mast Bscte;emf@gmahom@r@mgﬁiemfromstMg@letbcatﬁeront% U$'ﬁ9t he A9-
oot 02 Rl 5o BB 0T eBl b o oDV RiaSa) S isiES VO
addr ess ofhelhs. BRS R iupya hidi-cast path or tree from the CS to the PCF. The PCF
achieves binding of GRE A8-Key, BSC IP address and IP Multi-cast address to
properly tunnel IP multi-cast packets to a BSC.
[1090] There are several multi-cast routing protocols used for multi-cast
routing in an IP environment. The Distance Vector Multi-cast Routing Protocol
. (DVMRP) is specified in RFC 1075 by D. Waitzman, C. Partridge, S.E. Deering
on November 1, 1988. The Protocol Independent Multi-cast-Sparse Mode
(PIM-SM) is specified in RFC 2362 by D. Estrin, D. Farinacci, A. Helmy, D.
Thaler, S. Deering, M. Handley, V. Jacobson, C. Liu, P. Sharma, L. Wei in June
1998. There is also Multi-cast Open Shortest Path First (MOSPF), specified in
RFC 1584 entitled “Multi-cast Extensions to OSPF.” By J. Moy in March 1994.
[1091] Continuing with FIG. 11B, a GRE connection is set from the BSC to
the PCF, wherein a GRE tunnel set up message is sent, such as illustrated at
time t1 of FIG. 11B. In the GRE set up message, the BSC sends a Traffic_ID
parameter containing, the GRE key, and the IP address of the BSC entity
terminating the connection for the HSBS channel. The IP_Multi-castAddress, is
added to the Traffic_ID parameter. The Traffic_ID parameter may include a
variety of other information. The IP_Multi-castAddress identifies an IP MC
address used by the CS to transmit the HSBS content.



term nates the A-8 connection for the HSBS channel. An additional field,

| P_Multi-castAddress, is added to the A8 Traffic_ID paraneter. The

addi ti onawo oBioad4@3 i dentifies an I P nmulti-cast address thatrCrasozad7by t he
CSto transmt the HSBS content. A new service option for HSBS service is
used in the A9-Setup- A8 nmessage. [1088% Upon receiving the A9-Setup-A8
message fromthe BSC, the PCF is alerted that the BSC wants to join an IP

mul ti - cast[10921p. In dpératioRChel @s@ehagfﬂye HEBB Bstenpie. § NBC Aidss8ge,MBld | - cast
group then no further action nmay necessary to jOI h the multl-cast
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protocol to ¢ streamrouyters, through PDSN all_ the wa the CS. This
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properly tunnel -cast packets t re ar e several
mul ti - castGRBUAPI packatot dbel PDBN dsdisrtheukey -fisddtof theutGRE packed tbPthe

pec 1 ed destibaiont s T8 HOHISSRPL YkemIcapsUBled 1P diseret, %hSEs‘éési Y
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IS speC|f|ed|n by"D. Estrin, D. Farinacci, A Helny, hal er,
S. Deerind’D$N |Plaﬂﬂﬂf@§3 avd drstioptiom addressifield pf thehsame, MC IRMddneBsame

" ReC 140 Dehefiaft AR i PREN RENS e Bhdappite MBEC fomih By ci
1994. [ 108 mePnbei Multhgast toutén(s), Aﬂ&]ulﬁ-c%Enfs?ﬁmCPOm Fe%eﬁ@tthérlﬂm the
BSC to the erein a GRE tunnel  set up nessage is sent, such as

i | | ustrat @&Cg%ts t { i nepdoforpgeguencing is) gue H@ thpeherder gomprossiga, int the BSC
sends a THHSNC 1S GRE 3ELALS SRALBHS RdmHcR iGRiniRY pdkkid, NInbiGAR! ess

of the BSC entity termnating the connec anne
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transnmit bb@e@@@ﬁﬁﬁﬂé&ﬁr&pm &3003A4RB dast! WRORSEY éfannel is associated
with a specific frequency. To facilitate autonomous soft hand off, transmission
of the Fundamental Broadcast Service Channel or F-BSCH is synchronized in a
geographic area. This allows for combining of broadcast packets at the mobile
-station. According to one embodiment the MC tree includes a leaf referred to as
an “anchor BSC” that duplicates the broadcast content to the secondary BSC.
The anchor BSC will duplicate and send the HDLC frames to any secondary
BSC(s) over a specific interface, wherein the transmission to the secondary
BSC(s) have a constrained delay.
[1094] - FIG. 12 illustrates a method of processing of a MC message is
transmitted to a MC group. The process is for a Group Call service, wherein the
message to be broadcast may originate with a user in the system. The group
call allows a user to provide point-to-multipoint transmission. One user in the
group transmits a message for multiple intended recipients. The process 600
begins at step 602 wherein the CS determines a start time for the MC message.
The MC group subscribers register with the BSC at step 604. At step 605 the
BSC sends a set up message to the PCF. The set up message initiates the



27 [1092] In operation, the CS sends the HSBS content, e.g., BC nessage, to
a M IP address. The MC IP address is used in the destination address
field of wohansRspackets. The multi-cast router routes thecpaskesivo nenber
PDSN(s). Note that the nulti-cast group nenbership is established earlier
using |GW and MC routing protocol. Abger header conpression (if it is
performed), PDSN places each packet in an HDLC frame. The HDLC frane is

encapsul atfegmatioriof GREREPUPMek ebtwddie tRPBNGS aha ROE, hYle disd dicing e CRE

packet to the destination MC |P address of the encapsul ated | P packet. The
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menber PCFs receive the MC packets. The need for sequencing is due to the
header corsSt &BsiNgEquice geENdpitiy MGHBee3age addregsed i dhe MG IR adskess at
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of f, tran$§é\ﬂsﬁ"§r[iI fQyvaraa ﬁfl?nd\zﬁrsm Sa@?o?ﬂi?&?t Q%ir@én‘%ﬁ’zﬁ]n‘@f‘h'ﬁrthﬂ- BSCH
I's synchr @&F‘é@ﬁoﬁdln? geg,gpéqjmémiegegraggte Tdiegs allows for conbining of
broadcast packets at thé nobile station. According to one enbodi nent the
MC tree i Md09%kles MotecHtatrfer er Méd message teansmitieido B83AT grioap, theplgraumt es t he

br oadcast t t he,se [ ..._1he anchoy,,BSC wi ||l dupligcate and
send t he ﬁ%ﬁ%&a@o&et @’?‘Qﬁy?@%g@ﬁ@ﬁa&a@%’t@?&mer P | ‘?'86?%%,
wher ei n t eovesansdvication thax i ot s6gisrued WithBIBeSMOWYE or i€ ABSHaRPER del ay.
[1094] - FIG 12 illustrates a nethod of processing of a MC nessage is
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604. At stgPBEOSTAESystem is then able to page the group member of an incoming call.
Once the group member registers with a new BSC, the system creates a new
MC tree that includes the new BSC.
[1096] FIG. 13 illustrates, in flow diagram form, a method for processing a
broadcast message or a group call in a system supporting broadcast messages
and group call messages having a broadcast channel. The process 520 is
similar to the process 500 of FIG. 7, wherein the BSC (or other element involved
in a wireless transmission of messaées) identifies a BC trigger event. The BC
trigger event may be a request from one or more mobile stations or other
wireless apparatus supported by the BSC. For example, in the system 200
illustrated in FIG. 2, the BSC may receive a request for a BC message from one
-or more of mobile stations 206. Other triggers may involve a request from
another BSC for BC service. Still time may provide a trigger, wherein at a
predetermined time, the BSC initiates a BC transmission. The BC is not
transmitted to a given BSC until the BSC recognizes a BC trigger and in
response requests the BC message.



BSC sends a set up nmessage to the PCF. The set up nessage initiates the WO
03/ 030453 PCT/ US02/ 31774 28 formation of a GRE tunnel between the BSC and
PCF, whi lwoaBmsn4at erting the PCF that the BSC is part of pChaiS@/sup4 Cal | .
The process builds an MCtree at step 606 between the PDSN and the PCF(s).
The process then builds an internal My tree formthe PDSN to the CS at
step 608. Once the MC trees are set up the source sends the MC nessage

addr esse1097F heCbklinlingdeitie $3Gat 3, piaes6 1820 Hbginseatssigp 50Awhkse tig ough
the trees at step 612. The PCF transnits the MC nessage to the BSC via a
UC connedystam sleteimipes a1 BCrrangessd nenBrG HiamrerOanesve BreGstigaet 8t t he
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illustrates, in flow diagramform a nethod for processing a broadcast
nessage omtermjitenioreancasty wherpin #ia inigipuitentBCis praMded birdsriegess ohnd
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in a wirel gaecéssargdli $eigns ofheresihegBSC,i dendther esir ainBfdcei ggesmitteent . The
BC trigger eyvent be a request fromone or nore m)g' | e stations or
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at the close of the stock exchange. In an alternate embodiment, news alerts are
broadcast on a real-time occurrence. At step 804 the BC transmission path is
set up through the network. The set up of a path may be as described
hereinabove. The content server then provides the BC message at step 806.
Upon recognition of termination trigger at decision diamond 808, the process
shuts down the BC transmission path to a given BSC. The termination trigger
event may be expiration of a time interval. Alternately, the termination trigger
may be the absence of requests from mobile station(s) previously receiving the
.BC service.

[1099] In one embodiment, a multi-cast application wherein a single host
sending to two or more receivers is referred to as One-to-Many or 1-to-M. One
example of this type of a multi-cast application may be referred to as a group
call. One embodiment of a group call is processed in a system 1000 illustrated
in FIGs. 15A and 15B. The system 1000 at a first time is illustrated in FIG. 15A,
wherein multiple mobile stations 1004 have requested a group call service from
the BSC 1002. In this case, the BSC 1002 determines that the number of users
desiring the service is less than a predetermined threshold, and therefore, the



transmtted to a given BSC until the BSC recognizes a BC trigger and in
response requests the BC nessage. WO 03/030453 PCT/ US02/ 31774 29 [1097]
Cont i nui rgowBwbn4Ed G 13, process 520 begins at step 502 wreraSona1776yst em
determ nes a BC range. The BSC then recogni zes a BSC trigger at step 503,
wherei n processing continues fromstegg504 as described with respect to
process 500 of FIG 7. [1098] As di scussed herei nabove, the BC transm ssi on
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BC transm ssion path. As illustrated in FIG 14, a process 800 begi ns when
t he BSC, spread Bpecteim typs 8Yie®e transmitter, recognizes a BC trigger. The
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t hr ough teh network. The set up of a path may be as described herel nabove.
The cont eare idoreed tdfethepriranisavgsion ecimmnal seiQe tarsendég gbe. grayposall

recognition of termnation trigger at decision dianond 808, the process
shuts doviHePPRISBC transnission path to a given BSC. The termnation trigger

event may[1461 X PN Aetidtl 000 dof pracdsairgy yalup dulises riustiaged im&IGed i Mt i on
trigger " may be the absence o r.evi ously

requests fromnpbil e statign(s .
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of aor OucFl)ecggiUn diiasmgrr\é) %%is eﬂnal t?]rgsﬁglatrﬁg;/ %g%teirHngérs t’u%glly and defined
for a given system, configuration, or wireless transmitter apparatus. Alternately,
the threshold may be dynamically adjusted based on the processing of the
group call and operation of the system. If the number of active users exceeds
the threshold, processing continues to step 906 to provide instructions to each
of the mobile stations that the group call will be transmitted on a given BC
channel. V
[1102] Continuing with FIG. 16, at step 908 the BSC transmits the group call
on the BC channel. Processing returns to decision diamond 904. If the number
of active users is not greater than a threshold, processing continues to step 910,
wherein the BSC prepares copies of the group call message for each active
user. At step 912 the copies are transmitted to each active user on a unigue
dedicated channel. As discussed hereinabove, the dedicated channels may be
defined by distinct carrier frequencies or may be code divided channels.
[1103] The group call illustrated in FIG. 16 is thus performed over uni-cast
channels for a small number of users, and is transmitted over a multi-cast
channel as the number of users increases. Alternate embodiments may

implement another criteria for deciding whether to use uni-cast channels or



in FIGs. 15A and 15B. The system 1000 at a first tine is illustrated in
FIG 15A, wherein nultiple nobile stations 1004 have requested a group
cal |l serwoasfs@ns the BSC 1002. In this case, the BSC 1002TdsS0Bs1TiH1es t hat
t he nunber of users desiring the service is |less than a predeterm ned
threshol d, and therefore, the WO 03/038453 PCT/ US02/ 31774 30 BSC 1002
transmts to each of the nobile station 1004 on dedi cated channel 1 and

transmts rﬁlmﬁ-c%peﬁamél{s),ma&ebéébdmﬁ i|éaeji@g§,aéﬂa%eﬂ&@£itwhrm/sﬂ &bt
dedi cated channel 2. Note that the dedicated channels nmay be identified by
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to transmt the glr)oup call message on a predefined BC channel. Each of the
nobi | e st gecisign koovse ajyoadcastghaonel ordndividied chaanals is determineshipys Hieon
channel prj] | ng.. all nmessage. [1101] A nethod 900 for
pr ocessi ng‘ugrﬁboehr%nzug{ﬂ é‘BugE‘t"PﬁT gésc?‘?lg#éé’d in FIG 16. A group call is

i nitiated[#104] epARODatel hentidiohehts Mmeg idpphhe theimaetheldsactiiseessatser s,

I .e., nunmber of nobile stations or, other w rel ess apparatus desiring to
parti ci paf@r¢iRabA I Jipnela BC setvigeeavasreihapointipsietieripf Kaasmsshol d at
deci si on ¢ qpRd 9@ uéré‘f‘oftrhbe%'égkdfdi‘médbsy Olﬁéelbabéﬁe%r%Wr%@ibhy?@iH%

defi ned or a given system configuration, or wmreless transmtter

appar at us redistegingawidth guccassive: toudarisqbrovidey deonyaraentcand gdynrathicsmethdshsed on

t he processing. of th raup.call and operation, of the.syste If th

nunbor _of Chevpsing efioddhdl it e caRimPlSHER S h. AT Rt oo ot ep
906 to pr MCafedd pidviddd MitbeddbEasdlabiity FetRICRP NS afidint MSnfrAstudth®e gr oup
call will be transmtted on a given BC"  channel. [1102] Continuing with

FIG 16, &eqeitesh fonsxpandimsdhe rnatwerk.s Nole Hiaddpr gsoup cell eprrationcignnel .
e Sy AR TR BT B0 bl RO e Al B4R e,
t he BSC ptepsniiserc gichs asf BB, evenpthoaigh nivs saigeinfarfaceachesctictieatadser . At
Step 912 REnieR. ®3n bther iords ihe ystem Sppiiss. the: muiticast tree paih as
described hereinabove on the network side, and applies uni-cast paths to call
participants. In this way the BSC receives only one copy from the network.
[1105] Those of skill in the art would understand that information and signals
may be represented using any of a variety of different technologies and
techniques. For example, data, instructions, commands, information, signals,
bits, symbols, and chips that may be referenced throughout the above
description may be represented by voltages, currents, electromagnetic waves,
magnetic fields or particles, optical fields or particles, or any combination
thereof.
[1106] Those of skill would further appreciate that the various illustrative
logical blocks, modules, circuits, and algorithm steps described in connection
with the embodiments disclosed herein may be implemented as electronic
hardware, computer software, or combinations of both. To clearly illustrate this
interchangeability of hardware and software, various illustrative components,
blocks, modules, circuits, and steps have been described above generally in
terms of their functionality. Whether such functionality is implemented as

hardware or software depends upon the particular application and design



dedi cated channel. As di scussed herei nabove, the dedicated channels may be
defined by distinct carrier frequencies or may be code divided channels.
[1103] Thwogsos@stal | illustrated in FIG 16 is thus perf ®@Crabonyens

uni -cast channels for a small nunber of users, and is transmtted over a
mul ti-cast channel as the nunber of ggers increases. Alternate enbodi nents
may i nplenment another criteria for deciding whether to use uni-cast
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configuration.

[1108] The steps of a method or algorithm described in connection with the
embodiments disclosed herein may be embodied directly in hardware, in a
software module executed by a processor, or in a combination of the two. A
software module may reside in RAM memory, flash memory, ROM memory,
EPROM memory, EEPROM memory, registers, hard disk, a removable disk, a
CD-ROM, or any other form of storage medium known in the art. An exemplary
storage medium is coupled to the processor such the processor can read
information from, and write information to, the storage medium. In the
alternative, the storage medium may be integral to the processor. The
processor and the storage medium may reside in an ASIC. The ASIC may
reside in a user terminal. In the alternative, the processor and the storage
medium may reside as discrete components in a user terminal.

[1109] The previous description of the disclosed embodiments is provided to
enable any person skilled in the art to make or use the present invention.
Various modifications to these embodiments will be readily apparent to those
skilled in the art, and the generic principles defined herein may be applied to



[ 1106] Those of skill would further appreciate that the various
illustrative |logical blocks, nodules, circuits, and al gorithm steps
descri bedwprspsmnecti on wth the enbodi nents di scl osed hecaiusomsy7be

i npl emented as el ectronic hardware, conputer software, or comnbinations of
both. To clearly illustrate this intggchangeability of hardware and
software, various illustrative conponents, blocks, nodules, circuits, and

st eps hawgh8eembdeannéntd aditing \depgeiey &lohy thenspmezamscope tdfethe ifivarttidnonal i ty.
Whet her such functionality is |nplepmented as é@re or software depends
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appl i cat igrincigies aﬁdmbvellfeatwesdisnﬂowd h@‘elrsl ons shoul d not be interpreted
as causing a departure from the scope of the present invention. [1107] The
various illustrative |ogical blocks, nodules, and circuits described in
connect i gqﬂ\bLh WISATTE L RBRED 16" scl osed herein may be inplenmented or
performed with a general purpose processor, a digital signal processor
(DSP), an application specific integrated circuit (ASIC), a field
programmabl e gate array (FPGA) or other programrabl e | ogic device,

di screte gate or transistor logic, discrete hardware conponents, or any
conbi nati on thereof designed to perform the functions described herein. A
general purpose processor may be a mcroprocessor, but in the alternative,
the processor nmay be any conventional processor, controller,

m crocontroller, or state nachine. A processor may also be inplenmented as
a conbi nation of conputing devices, e.g., a conbination of a DSP and a

m croprocessor, a plurality of m croprocessors, one or nore

m croprocessors in conjunction with a DSP core, or any other such
configuration. [1108] The steps of a nmethod or algorithm described in
connection with the enbodi nents disclosed herein my be enbodied directly
in hardware, in a software nodul e executed by a processor, or in a

conbi nation of the two. A software nodule may reside in RAM nenory, flash
menory, ROM nenory, EPROM nenory, EEPROM nenory, registers, hard disk, a
renovabl e disk, a CD-ROM or any other form of storage nedi umknown in the
art. An exenpl ary



storage nediumis coupled to the processor such the processor can read
information from and wite information to, the storage nmedium In the

al t er nat iwe,0308@53t or age nedi um nmay be integral to the pr@®cedsor/317The
processor and the storage nmediummay reside in an ASIC. The ASIC may .
reside in a user termnal. In the alte@dnative, the processor and the
storage nediumnmay reside as discrete conponents in a user term nal

[ 1109] The previous description of the disclosed enbodinents is provided to
enabl e any person skilled in the a&é h& qgke or use the present invention.
Various nodifications to these enbde-MMS will be readily apparent to
those skilled in the art, and the generic principles defined herein may be
applied to WO 03/030453 PCT/ US02/ 31774 33 other enbodi nents without

depar ti ng fr onhthgirgiRss 'cbnﬂﬁuﬁi@ﬁﬁ@n@ stbhﬁsuﬁbﬁ?ﬂﬁg beadcﬂéﬂﬁanéﬂﬁ%smr%sent
i nvention is not intended limted enbodi ments shown herein

but i & t dheesysiemr dadingha @rm@écwceomd%tam aji least mne proadeast es and

novel VWHAT IS CLAIMED | S: WD 03/ 030453
PCT/ USOZ%E#%SS?&%@@%J %&hga%ﬁ%\%}&il ess conmuni cati on system supporting
broadgast transsbgsizings broadchst Bggtem ﬂh@\bragd@asmmdﬁﬁgéuoﬁmd@e node and
at | east one broadcast transm ssion node, a nethod conpri sing

recogni zi ng a Qﬁ%ﬁ@@&&apﬁi’@b@ﬁt Hansmissinnbaatbde the P%@&?réﬂsrﬁ%@n

estabki shing a bro rtﬁ@%%é(%fe@t‘ r’id%i t he broadcast transm ssion 6
node fromthe broa cast source no I'ng a’broadcast nessage through

t he broadcast s:ernalmgmbsmaﬂcapamssagemhndughbhe)bdmbast fransmissgimpathode; and

transpitting the broadc e fromthe, broadcast transm ssion 10
node. g]2 The net hod® B ﬁ%ﬁﬁ%mtﬁﬂ%@ %ﬂ?ﬁl sing: 2 recognizing a
broadcast t er Rifahhiftiigithb $96Adca Hhcdsaga e ik bRRdehsagaRshissRRS age

t hrough t he broadcast ter m nati on

10 node.
2. The method as in claim 1, further comprising:
2 recognizing a broadcast termination trigger,

wherein sending the broadcast message through the broadcast termination
4 path to the broadcast transmission node is terminated in response to

recognizing the broadcast termination trigger.

3. The method as in claim 1, wherein broadcast trigger is a request from a
2 wireless apparatus to receive the broadcast message.

4. The method as in claim 1, wherein the broadcast trigger is a time of day.
5. A wireless apparatus in a wireless communication system supporting

2 broadcast transmissions, the system having a broadcast source node and at
least one broadcast transmission node, the apparatus comprising:

4 means for recognizing a broadcast trigger at the broadcast transmission
node;
6 means for establishing a broadcast transmission path to the broadcast

transmission node from the broadcast source node;



4 path to the broadcast transm ssion node is termnated in response to
recogni zi ng the broadcast termnation trigger. 3. The nethod as in claim1,
wherein bwoadoams3trigger is a request froma 2 wrel essPapsoasLiz4 t o
recei ve the broadcast nmessage. 4. The nethod as in claim1l, wherein the
broadcast trigger is a tine of day. %35 A wreless apparatus in a wireless
conmuni cati on system supporting 2 broadcast transm ssions, the system

havi ng a broadpaghs fIWerBirda Bréditaat mds8ags toaghtieadediicakt ansm ssi on
node, the apparatus conprising: 4 neans fof recogni zing a broadcast trigger

at the broadcast t riganamissioompathdelthe brosgaast tranisnaissiapinosie; agda br oadcast

trangm ssion path te t br.oadcas [ a 1 SSI from t he broadcast
sour a8 node: VePas BrotEsTHRREIER Broadot MaRaBR O o pREKAR o o
broadcast nessage tifHriymiBsibAGidale0adcast transm ssion path to the broadcast

transm ssion node; and 10 neans for transmtting the broadcast nessage
fromthe broadcast transm ssion node. 6. A wireless apparatus, conprising:

2 a proceési n%wﬂjeléssst d@g@{uéégaﬁéﬁgﬁgdevi ce coupled to the processing

unit, the nmenory Vi C dapted to store a plurality of
instrgctions feprocessingamitzi ng a broadcast trigger at the -broadcast

transm ssion node; 6 establishing a hroadcast transm ssion path to the
br oadcast t r arfsREEGNY SIORERLGVIET e‘chb oqQPe%ﬁgH@'tngﬁége@%ndi ng a

broadgast nessage iRt REARE rﬁmag@ 8hinkalBiiodLiol-ne broadcast

ast 8@5%@&5% o
transm ssion node; and~10 transmtting the broadcast message fromthe
br oadcast tr arreadgniziog a brodecazt triggeaatinediregadcass tramsitissionnodgst em

24P oBke "3 TRl S ARSHER DR G O R R 1
group call; node from the broadcast source node;
8 sending a broadcast message through the broadcast transmission path
to the broadcast transmission node; and
10 transmitting the broadcast message from the broadcast transmission
node.

7. In a wireless communication system supporting group call transmissions,
2 the system having a source node and at least one transmission node, a method
comprising:
4 initiating a first group call;
determining a first number of active users for the group call;
6 if the first number exceeds a threshold value, transmitting the group call
on a broadcast channel; and
8 if the first number does not exceed the threshold value, transmitting the
group call on at least one dedicated channel, wherein the at least
10 one dedicated channel allows a point-to-point communication
between the at least one transmission node and an active user.

8. The method as in claim 7, wherein transmitting the group call on a
2 broadcast channel comprises:
Instructing active users to receive the group call on the broadcast
4 channel.



determning a first nunber of active users for the group call; 6 if the
first nunber exceeds a threshold value, transmtting the group call on a
br oadcastwohasmbs and 8 if the first nunber does not exceed/usaz3tig eshol d
value, transmtting the group call on at |east one dedi cated channel,
wherein the at |east 10 one dedi cate@6channel allows a point-to-point
communi cati on between the at | east one transm ssion node and an active

user. 8. dghe ”ﬁ’fé"%tﬁ’&d b8 if CRliM 7wl Pirand st HRU &I 6 atlkasal | on a

2 broadcast channel conprises: Instructing active usérs to receive the
group20alCbne)d\edlh@edrdaaWﬂconmr@ﬁahnel WO 03/ 030453 PCT/ US02/ 31774 36 9.

The nmethod as in cl ai wher. 't | t r . n at | east
2 one dedi cat e‘HeB%%8P988H}Sr°f§@;9 %@&%Trﬁ‘%%%?ﬁ%&%@“ﬁg%foup cal |
nmessage for each active user. 10. A wireless apparatus adapted for use in a

Wi rel ess communi cation 2 system suPportl ng group call transm ssions, the
syst em hal@.ng A Wiselese apRAFatum@dapiadedet usAein LaNdraless SOMipHBication

I Il
heans2r o ShEH SuPRe AR biotlp gal faiEARSI ndshethl ey 3 Bludd Rl 08
means f oradd atrisastidriengandraisglorumodsslthe wirelesrappdeatss comapisihg:i f the first

nunber exceeds a threshal d val ue; and 8 neans for transmtting the group
call dn at |ed8fah rd’é‘Hﬁ’W& adirsitRHeCal  the first nunber does not exceed

the threshol d ﬁﬁééh’sefor"(‘fé?ét‘?r'nﬁl h%flrs%ﬂuﬁ{ber%Pé&tl\%‘@Séi@%Fﬂ%OﬁB%ﬁﬂa al | ows

a poi nt-to-point comuni cat |o etween the at |east one transm ssion node
and 62 an actrmeansiiertransinitiing the\group eslsor arbroaficastiahansgkif B fsbpor t i ng

multi-cast call 2 tr nsm SSI th stem hayi ng a source node and at
o8 R BT g i it at i

| east one transmi sdl g: 4 initiating a first
m t : eggzt g::rjlnealfi@fcﬁ"tfﬁﬂéhﬁﬂm@ the IpdupbaiPen aefeaat bheladiitéd ERaNMI &
the first number does not exceed the threshold value, wherein the
10 at least one dedicated channel aliows a point-to-point
communication between the at least one transmission node and

12 an active user.

11. In a wireless communication system supporting multi-cast call
2 transmissions, the system having a source node and at least one transmission
node, a method comprising:
4 initiating a first multi-cast call;
determining a first number of active users for the multi-cast call;
6 if the first number exceeds a threshold value, transmitting the multi-cast
call on a broadcast channel; and
8 if the first number does not exceed the threshold value, transmitting the
multi-cast call on at least one dedicated channel, wherein the at
10 least one dedicated channel allows a point-to-point communication

between the at least one transmission node and an active user.

12.  The method as in claim 7, wherein transmitting the multi-cast call on a
2 Dbroadcast channel comprises:
Instructing active users to receive the multi-cast call on the broadcast
4 channel.



6 if the first nunber exceeds a threshold value, transmtting the
multi-cast call on a broadcast channel; and 8 if the first nunber does not
exceed t hwotopossheol d val ue, transmtting the nulti-cast eariuson3er4 | east
one dedi cated channel, wherein the at 10 | east one dedi cated channel

all ows a point-to-point comunication BBtween the at | east one transm ssion
node and an active user. 12. The nethod as in claim7, wherein

transm tti1eg t MhenmbtHodCas in erlim PNwherein Wa‘h_@ﬁ'ﬁﬂﬁ%) tRE ML cP Rl I Heat

I nstructing active users to receive the nmulti-cast call on the broadcast 4
channe?. \gR0INeIBMERteeOhev0Ll Ganpbses7 13. The nmethod as in claim?7,

wherein transm.t#ti t he j S all .onpat 2 | east qgne dedi cated
channel conpri giééé}gpe(%her%%ﬂl@%’ﬁﬁ@%ﬂgﬂ%”}ﬁf??ggg%rs a ?‘Ftlvﬁelésseége for
each active user. 14. A wireless apparatus adapted for use in a wrel ess

comuni cation 2 system supporting nulti-cast call transm ssions, the
syst em havfing & Ydigless @pgarains afapiedstorouse tinad swirelsisen camarnieation

ol | ot Phr SHpaMBL R st Cal BRRRIorsthe TlsinThalibd - Bl oo

mul ti - cashodé aral di;lcastane tfansntissioamdde, the Whelestlabparas coalprisiig: a '
broadcast channel if the 8 first nunber exceeds a threshold val ue; and
means 4or tranSaANSifAGINtAInga tirst pudi-cagi¢alln at | east one dedicated 10

channel if thepfdgrat i : I i1 wher ei n
the at | east Or@é%@g?gg?%gﬁgﬁgiﬁgpﬁﬁﬁagﬁgf %)dgllgﬁyé{é ?%itﬂ?wﬁ%%t

commurf cati on betweedll;it he at | east one transmi ssion node and an active
user. means for transmitting the multi-cast call on a broadcast channel if the
8 first number exceeds a threshold value; and
means for tfransmitting the multi-cast call on at least one dedicated
10 channel if the first number does not exceed the threshold value,
wherein the at least one dedicated channel allows a point-to-point
12 communication between the at least one transmission node and

an active user.



