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METHOD AND SYSTEM FOR
SUPPORTING SHARED LOCAL TRUNKING

[0001] The present invention relates to communications, and more particularly, to local A
trunking.

[0002] The popularity and convenience of the Internet has resulted in the reinvention of
traditional telephony services: These services are offered over a packet switched network

with minimal or no cost to the users. IP (Internet Pro’tocol)~ telephony, thus, have found

significant success, particularly in the long distance market. In general, IP telephony, which

is also referred to as Voice-over-IP (VOIP), is the conversion of voice information into data -
packets that are transmitted over an IP network. Telecommunication service providers are

thus challenged to integrate VOIP technology and services in their existing network. Because

of the engineering constraints of legacy systems and protocols, the migration to new

platforms can result in inefficient use of network resources.

[0003] Specifically, one area of concern for the service providers is the efficient use of

trunks from an IP telephony gateway to a Class 5 switch. In the hierarchical scheme of

traditional telephony switching, Class 5 switches are deployed to communicate directly with

telephone subscribers. Conventionally, the utilization of the trunks between the gateway and

the Class 5 switch has been poor, in large part because every customer requires a dedicated

trunk. As a result, even if the particular customer is not utilizing the trunk, no other user can,

thereby “v;'asting” capacity. Additionally, the provisioning process of a new trunk can be

manually intensive.

[0004] Another concern is that conventional telephony signaling, such as Channel

Associated Signaling (CAS) (in-band signaling) is inflexible. Notably, calling party number

information cannot be relayed under this signaling protocol. This limitation significantly

hinders service adoption, as typical users are accustom to such features as Caller-ID to screen

their calls.

[0005]  Therefore, there is a need for an efficient trunking approach. There is also a need

to preserve a standard architecture to promote deployment of network services, while

minimizing system complexity and cost.
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[0006] These and other needs are addressed by the present invention in which a shared

trunking approach between a telephony gateway and an end office switch is provided.

[0007] According to one aspect of the present invention, a communication system
includes an end office switch configured to switch calls over a circuit-switched telephone
network. The system also includes a telephony gateway configured to serve a plurality of
users in communicating via the end office switch and to utilize out-of-band signaling in

support of call establishment or teardown of a packetized voice call.

[0008] According to another aspect of the present invention, a method of call processing
is disclosed. The method includes receiving a packetized voice call, at a telephony gateway,
over a trunk connecting the telephony gateway with an end office switch configured to switch
calls over a circuit-switched telephone network, wherein the trunk is shared by a plurality of
users. The trunk utilizes out-of-band signaling in support of call establishment or teardown
of the packetized voice call. The method also includes terminating the packetized voice call

at a station or a network of one of the users.

[0009] According to yet another aspect of the present invention, a communication system
includes an end office switched configured: to switch calls over a circuit-switched telephone
network. The system also includes a trunk connected to the end office switch for
éommurlicating with a telebhbn}} gateway configured to process a packetized voice call,
wherein the trunk is shared by a plurality of users. The trunk utilizes out-of-band signaling in

support of call establishment or teardown of the packetized voice call.

[0010] Still other aspects, features, and advantages of the present invention are readily
apparent from the following detailed description, simply by illustrating a number of particular
embodiments and implementations, including the best mode contemplated for carrying out
the present invention. The present invention is also capable of other and different
embodiments, and its several details can be modified in various obvious respects, all without
departing from the spirit and scope of the present invention. Accordingly, the drawings and

description are to be regarded as illustrative in nature, and not as restrictive.
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~ [0011] The present invention is illustrated by way of example, and not by way of
limitation, in the figures of the accompanying drawings and in which like reference numerals
refer to similar elements and in which:

[0012] FIG. 1 is a diagram of a communication system capable of providing a shared
local trunking approach, according to an embodiment of the present invention;

[0013] FIG. 2 is a diagram of a trunk with channels allocated according to Rate Center
(RC) and Public Safety Answering Point (PSAP), in accordance with an embodiment of the
present invention;

[0014] FIG. 3 is a diagram of the components of a gateway used in the system of FIG. 1;
[0015] FIG. 4 is a flowchart of a process for provisioning capacity in the system of FIG.
1; and

[0016] FIG. 5 is a diagram of a computer system that can be used to implement an
embodiment of the present invention.

[0017] A system, method, and software for providing shared trunking between a
telephony gateway and an end office switch are described. In the following description, for
the purposes of explanation, numerous specific details are set forth in order to provide a
thorough understanding of the present invention. It is apparent, however, to one skilled in the
art that the present invention may be practiced without these specific details or with an
equivalent arrangement. In other insfances, well-known structures and devices are shown in
block diagram form in order to avoid unnecessarily obscuring the present invention.

[0018] Although the present invention is discussed with respect to Primary Rate Interface
(PRI) signaling, it should be appreciated that one of ordinary skill in the art would recognize
that the present invention has applicability to other equivalent communication protocols.
[0019] According to an exemplary gmbodiment, an approach is provided for trunking
between a local telephony gateway with an end office switch (e.g., Class 5 switch). A PRI
trunk is built and provisioned between the gateway and Class 5 switch for all customers
within a Rate Center (RC) and Public Safety Answering Point (PSAP) combination. With the
shared PRI trunk, the Calling Party Number can advantageously be provided to the

customers. The approach also reduces post-dial delay associated with establishing a Voice
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Over Internet Protocol (VOIP) call. Further, the telecommunications service provider can
reduce port and labor costs.

[0020] FIG. 1 is a diagram of a communication system capable of providing a shared
local trunking approach, according to an embodiment of the present invention.
Communication system 100 includes a telephony gateway 101 that supports VOIP services as
well as Plain Old Telephone Service (POTS). The gateway 101 supports multiple customers,
e.g., customer networks 103 and 105, by providing, according to an embodiment of the
present invention, a Primary Rate Interface (PRI) to Session Initiation Protocol (SIP) gateway
for interfacing between a telephony network and the Internet Protocol (IP) domain. The -
gateway 101 supports both origination from and termination to an IP-enabled location. In
general, the gateway 101 allows for specified routing capabilities and digit manipulation
rules. The components of the gateway 101 are described below with respect to FIG. 3.

10021} Accordingly, the gateway 101 has connectivity to a public data network 107, such
as the global Internet. In an exemplary embodiment, a Network Server/Redirect Server
(NS/RS) 109 is employed to provide services to the gateway 101 in support of the Session
Initiation Protocol (SIP). Although the NS component is shown together with the RS
component, it is recognized that a server can be deploy with one or both such components.
The NS acts as a SIP proxy that receives or transmits digits to the gateway 101. The RS is
used to redirect traffic from one NS to other NS’s (not shown). For the purpose of
explanation, the NS/RS will be treated as one function within a single server 109 to either
send or receive digits from the IP domain.

[0022] SIP is a standard that has been developed by the Internet Engineering Task Force
(IETF). SIP is a signaling protocol that is based on a client-server model, generally meaning
that clients invoke required services by messaging requests to servers that can provide the
services. Similar to other IETF protocols (e.g., the simple mail transfer protocol (SMTP) and
Hypertext Transfer Protocol (HTTP)), SIP is a textual, humanly readable protocol.

[0023]  An alternative session establishment protocol is the H.323 protocol promulgated
by the International Telecommunication Union (ITU). It is noted that neither the H.323 nor
SIP protocols are limited to IP telephony applications, but have applicability to multimedia
services in general. In one embodiment of the present invention, SIP is used to establish

4
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telephone calls and other types of sessions through the system 100. However, it will be
apparent to those of ordinary skill in the art that the H.323 protocol (with some modifications
or extensions) or other similar protocols could be utilized instead of SIP. Separate from SIP,
but often used in conjunction with SIP, is the Session Description Protocol (SDP), which
provides information about media streams in the multimedia sessions to permit the recipients
of the session description to participate in the session.

[0024] As used herein, the term “SIP phone” refers to any client (e.g., a personal
computer, a web-appliance, etc.) that is configured to provide SIP phone functionalities. SIP
phones 111, which are attached to the customer 103, may take the form of standalone devices
— e.g., a SIP phone may be designed and configured to function and appear like a Plain Old
Telephone Service (POTS) telephone station. A SIP client 113, however, is a software client
and may that run, for example, on a conventional personal computer (PC) or laptop computer.
From a signaling perspective, these devices 111, 113 may operate quite similarly, with the
main differences relating to the user interface. Unless otherwise stated, it is recognized that
the functionalities of both the SIP phones 111 and the SIP client 113 are comparable and that
the network operates similarly with either type of device.

[0025] The SIP phones 111 allow users to register and de-register, or login and logout,
from the phone. In an exemplary embodiment, to provide mobility, SIP phones 111 permit
usernames and passwords to be entered for visitors. Logging in allows the SIP phone 111 to
assume the profile of the visitor. By logging in, incoming calls to the visitor’s profile are
directed to the phone. When a visitor logs in, the SIP phones 111 register the visitor with the
NS/RS server 109. Any incoming call to any of the profiles registered by the phone 111 can
be directed to the phone 111. The NS/RS server 109 may respond similarly to both situations
where a user is logged in as a visitor or where the user is logged in to their usual home
device, if there is one. o

[0026] With respect to E.164 and Domain Name Service (DNS) addressing, the SIP
phones 111 may support ENUM (Electronic Number) service, which is be used to route calls
that originate in the IP domain or with ENUM-enabled networks. ENUM service is detailed
in IETF RFEC 2916, entitled “ENUM?”, which is incorporated herein by reference in its

entirety.
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[0027]  The gateway 101 communicates with a telephone switch (e.g., Class 5 switch) 115
within an end office 117. According to one embodiment of the present invention, the
gateway 101 utilizes a shared trunk 119 to the Class 5 switch 115, which interfaces with a
telephony signaling network 121, such as Signaling System 7 (SS7). In an exemplary
embodiment, the shared trunk 119 utilizes out-of-band signaling; e.g., Primary Rate Interface
(PRI) trunk signaling, which is a part of the Integrated Services Digital Network (ISDN)
service. The structure of the PRI trunk 119 is shown in FIG. 2.

10028] Conventionally, the communication between a telephony gateway and a Class 5
switch is supported by a trunk utilizing Channel Associated Signaling (CAS). Under this
architecture, the customer DS0’s must be dedicated from the Shared Local Gateway (SLG) to
the Class 5 switch for all inbound traffic and local outbound traffic. This requires a trunk to
be built between the gateway and the Class 5 switch for every customer, resulting in poor
trunk utilization. Also, provisioning of these trunks entails a manually intensive process.
The CAS trunk cannot support Calling Party Number. These drawbacks are overcome by the
shared trunking approach used in the system 100.

[0029] FIG. 2 is a diagram of a trunk with channels allocated according to Rate Center
(RC) and Public Safety Answering Point (PSAP), in accordance with an embodiment of the
present invention. The PRI trunk 119, in this example, includes multiple B channels and a
single D channel. In the United States, for example, the trunk 119 would have 23 B channels
at 64 kbps each; the D channel is also 64 kbps. In other parts of the world, the PRI trunk 119
would utilize 30 B channels at 56 kbps, in which the D channel is 64 kbps.

{0030} According to one embodiment of the present invention, customers within the same
Rate Center (RC)/Public Safety Answering Point (PSAP) combination 201-205 share DS0’s
within the PRI trunk 119 providing connectivity between the gateway 101 and the Class 5
switch 115. This capability to share capacity results in efficient utilization and associated
cost savings, in that a single trunk can be shared rather than procuring separate trunks for
separate customers.

[0031]  Another important advantage is that the trunk 119 can support the passing of the
Calling Party Number. In addition, in a SIP call setup, the PRI trunk 119 minimizes post dial
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delay. Further, the provisioning of the DSO0’s within the shared trunk 119 is less manually
intensive than the traditional CAS trunking approach.

[0032] FIG. 3 is a diagram of the components of a gateway used in the system of FIG. 1.
As mentioned, the gateway 101 provides digit manipulation functions and routing services
via a digit analysis module 301, a digit manipulation module 303, and a routing module 305.
The gateway 101 also includes a Time Division Multiplexing (TDM) switch fabric 307 for -
switching voice streams, and serving as the transition point between the physical bi-
directional TDM interfaces and the IP domain. One or more voice ports (i.e., PRI ports) 309
are provided to physically interface the PRI trunk 119. The gateway 101 also includes a
voice controller 309 for controlling the PRI ports 309. IP ports 313 provide connectivity to
[P-domains, such as the public data network 107, or a customer network (e.g., network 103).
[0033] The modules 301-305 support inbound and outbound POTS or VOIP traffic. With
respect to ingress calls (i.e., circuit-switched network to SIP termination), the modules 301-
305 collect all digits from the Class 5 switch 115 and send the digits to the NS/RS server 109
in the IP domain. For egress calls (i.e., SIP to circuit-switched network termination), the
modules 301-305 collect all digits from the NS/RS server 109 in the IP domain and forwards
the digits to the Class 5 switch 115.

[0034] FIG. 4 is a flowchart of a process for provisioning capacity in the system of FIG.
1. In step 401, a request for capacity, such as one or more DS0’s, is received from a
customer. The RC/PSAP combination is determined for the customer, as in step 403.
Thereafter, the capacity within the shared PRI trunk 119 is allocated, as in step 405, to the
customer to meet the customer’s bandwidth requirements.

[0035] When provisioning the shared trunk 119, a PRI Group is created. A PRI Group is
the PRI trunk 119 that is built for a single voice controller 311 to serve a particular RC/PSAP.
The combination of the voice controller 311 and the PRI Group prox;ides uniqueness for
every PRI Group created. When a PRI Group is created, an interface serial and voice port is
automatically created; although both are created, they are identified differently.

[0036] Contrasting to CAS trunking, customers using PRI shared trunking do not have a
dedicated set number of DS0’s provisioned on the gateway 101. Each customer shares DS0’s

on a particular PRI trunk 119. For 911 and E911 purposes, and because each PRI group
7
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terminates to one RC/PSAP combination, only customers that are served by that RC/PSAP
combination can ‘“share” the PRI trunk 119. The high-level call flows for PRI shared
trunking are now described.

[0037] For egress calls, all local trunk group routing requires the identification of the
shared trunk’s 7-digit trunk ID. This number, which is the numeric identifier specific to a
RC/PSAP combination, is obtained prior to any provisioning of local customer traffic. This 7-
digit trunk ID is used to perform a pattern-match.

[0038] All local trunk groups requiring an egress termination have a corresponding 7-
digit trunk ID pre-pended to a Request URI (Uniform Resource Identifier) of an INVITE
message from the NS/RS server 109. The gateway 101 strips the 7- digit trunk ID and passes
the remaining digits to the appropriate Class5 switch 115.

[0039] For ingress calls on a local trunk group, the Class 5 switch 115 sends a 10-digit
dialed number to the gateway 101. The gateway 101 prepends a +1 to the number indicating
that it is of PSTN origination, for example. Once the “+1” is prepended to the number, the
call is routed to an NS/RS proxy (e.g., NS/RS server 109) within the IP domain.

[0040] The above approach advantageously provides a mechanism for efficiently utilizing
a shared (or common) trunk to support telephony services.

[0041] FIG. 5 illustrates a computer system 500 upon which an embodiment according to
the present invention can be implemented. The computer system 500 includes a bus 501 or
other communication mechanism for communicating information and a processor 503
coupled to the bus 501 for processing information. The computer system 500 also includes
main memory 505, such as a random access memory (RAM) or other dynamic storage device,
coupled to the bus 501 for storing information and instructions to be executed by the
processor 503. Main memory 505 can also be used for storing temporary variables or other
intermediate information during execution of instructions by the processor 503. The
computer system 500 may further include a read only memory (ROM) 507 or other static
storage device coupled to the bus 501 for storing static information and instructions for the
processor 503. A storage device 509, such as a magnetic disk or optical disk, is coupled to

the bus 501 for persistently storing information and instructions.
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[0042] The computer system 500 may be coupled via the bus 501 to a display 511, such
as a cathode ray tube (CRT), liquid crystal display, active matrix display, or plasma display,
for displaying information to a computer user. An input device 513, such as a keyboard
including alphanumeric and other keys, is coupled to the bus 501 for communicating
information and command selections to the processor 503. Another type of user input device
is a cursor control 515, such as a mouse, a trackball, or cursor direction keys, for
communicating direction information and command selections to the processor 503 and for
controlling cursor movement on the display 511.

[0043] According to one embodiment of the invention, the processes of the gateway 101
and the various clients and servers in the system of FIG. 1 are performed by the computer
system 500, in response to the processor 503 executing an arrangement of instructions
contained in main memory 505. Such instructions can be read into main memory 505 from
another computer-readable medium, such as the storage device 509. Execution of the
arrangement of instructions contained in main memory 505 causes the processor 503 to
perform the process steps described herein. One or more processors in a multi-processing
arrangement may also be employed to execute the instructions contained in main memory
505. In alternative embodiments, hard-wired circuitry may be used in place of or in
combination with software instructions to implement the embodiment of the present
invention. Thus, embodiments of the present invention are not limited to any specific
combination of hardware circuitry and software.

[0044] The computer system 500 also includes a communication interface 517 coupled to
bus 501. The communication interface 517 provides a two-way data communication
coupling to a network link 519 connected to a local network 521. For example, the
communication interface 517 may be a digital subscriber line (DSL) card or modem, an
integrated services digital network (ISDN) card, a cable modem, a telephone modem, or ‘any
other communication interface to provide a data communication connection to a
corresponding type of communication line. As another example, communication interface
517 may be a local area network (LAN) card (e.g. for Ethernet™ or an Asynchronous
Transfer Model (ATM) network) to provide a data communication connection to a

compatible LAN. Wireless links can also be implemented. In any such implementation,

9
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communication interface 517 sends and receives electrical, electromagnetic, or optical signals
that carry digital data streams representing various types of information. Furthér, the
communication interface 517 can include peripheral interface devices, such as a Universal
Serial Bus (USB) interface, a PCMCIA (Personal Computer Memory Card International .
Association) interface, etc. Although a single communication interface 517 is depicted in
FIG. 5, multiple communication interfaces can also be employed.

[0045] The network link 519 typically provides data communication through one or more
networks to other data devices. For example, the network link 519 may provide a connection
through local network 521 to a host computer 523, which has connectivity to a network 525
(e.g. a wide area network (WAN) or the global packet data communication network now
commonly referred to as the “Internet”) or to data equipment operated by a service provider.
The local network 521 and the network 525 both use electrical, electromagnetic, or optical
signals to convey information and instructions. The signals through the various networks and
the signals on the network link 519 and through the communication interface 517, which
communicate digital data with the computer system 500, are exemplary forms of carrier
waves bearing the information and instructions.

[0046] The computer system 500 can send messages and receive data, including program
code, through the network(s), the network link 519, and the communication interface 517. In
the Internet example, a server (not shown) might transmit requested code belonging to an
application program for implementing an embodiment of the present invention through the
network 525, the local network 521 and the communication interface 517. The processor 503
may execute the transmitted code while being received and/or store the code in the storage
device 509, or other non-volatile storage for later execution. In this manner, the computer
system 500 may obtain application code in the form of a carrier wave.

[0047) The term “computer-readable medium” as used herein refers to any medium that
participates in providing instructions to the processor 503 for execution. Such a medium may
take many forms, including but not limited to non-volatile media, volatile media, and
transmission media. Non-volatile media include, for example, optical or magnetic disks, such
as the storage device 509. Volatile media include dynamic memory, such as main memory

505. Transmission media include coaxial cables, copper wire and fiber optics, including the

10
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wires that comprise the bus 501. Transmission media can also take the form of acoustic,
optical, or electromagnetic waves, such as those generated during radio frequency (RF) and
infrared (IR) data communications. Common forms of computer-readable media include, for
example, a floppy disk, a flexible disk, hard disk, magnetic tape, any other magnetic medium,
a CD-ROM, CDRW, DVD, any other optical medium, punch cards, paper tape, optical mark
sheets, any other physical medium with patterns of holes or other optically recognizable
indicia, a RAM, a PROM, and EPROM, a FLASH-EPROM, any other memory chip or
cartridge, a carrier wave, or any other medium from which a computer can read.

[0048] Various forms of computer-readable media may be involved in providing
instructions to a processor for execution. For example, the instructions for carrying out at
least part of the present invention may initially be borne on a magnetic disk of a remote
computer. In such a scenario, the remote computer loads the instructions into main memory
and sends the instructions over a telephone line using a modem. A modem of a local
computer system receives the data on the telephone line and uses an infrared transmitter to
convert the data to an infrared signal and transmit the infrared signal to a portable computing
device, such as a personal digital assistant (PDA) or a laptop. An infrared detector on the
portable computing device receives the information and instructions borne by the infrared
signal and places the data on a bus. The bus conveys the data to main memory, from which a
processor retrieves and executes the instructions. The instructions received by main memory
can optionally be stored on storage device either before or after execution by processor.

[0049]  While the present invention has been described in connection with a number of
embodiments and implementations, the present invention is not so limited but covers various
obvious modifications and equivalent arrangements, which fall within the purview of the

appended claims.
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CLAIMS
WHAT IS CLAIMED I8S:

1. A communication system, comprising:

an end office switch configured to switch calls over a circuit-switched telephone network;
and

a telephony gateway configured to serve a plurality of users in communicating via the end
office switch and to utilize out-of-band signaling in support of call establishment or

teardown of a packetized voice call.

2. A system according to claim 1, wherein a trunk that supports Primary Rate Interface
(PRI) signaling provides connectivity between the end office switch and the telephony

gateway.

3. A system according to claim 2, wherein the plurality of users are within a common

Rate Center (RC)/Public Safety Answering Point (PSAP).

4. A system according to claim 1, wherein the packetized voice call is established

according to a Session Initiation Protocol (SIP).

5. A system according to claim 1, wherein a Calling Party Number associated with the

packetized voice call to is transmitted to a network or a station of one of the users.

6. A method of call processing, the method comprising:
receiving a packetized voice call, at a telephony gateway, over a trunk connecting the
telephony gateway with an end office switch configured to switch calls over a circuit-

switched telephone network, wherein the trunk is shared by a piurality of users, the

12
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trunk utilizing out-of-band signaling ‘in support of call establishment or teardown of
the packetized voice call; and

terminating the packetized voice call at a station or a network of one of the users.

7. A method according to claim 6, wherein the trunk supports Primary Rate Interface
(PRI) signaling.

8. A method according to claim 7, wherein the plurality of users are within a common

Rate Center (RC)/Public Safety Answering Point (PSAP).

9. A method according to claim 6, wherein the packetized voice call is established

according to a Session Initiation Protocol (SIP).

10. A method according to claim 6, wherein the trunk transports a Calling Party Number

associated with the packetized voice call to the network or the station.

11. A communication system, comprising:

an end office switched configured to switch calls over a circuit-switched telephone
network; and

a trunk connected to the end office switch for communicating with a telephony gateway
configured to process a packetized voice call, wherein the trunk is shared by a
plurality of users, the trunk utilizing out-of-band signaling in support of call

establishment or teardown of the packetized voice call.

12. A system according to claim 11, wherein the trunk supports Primary Rate Interface
(PRI) signaling.

13. A system according to claim 12, wherein the plurality of users are within a common

Rate Center (RC)/Public Safety Answering Point (PSAP).

13
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14. A system according to claim 11, wherein the packetized voice call is established

according to a Session Initiation Protocol (SIP).

15. A system according to claim 11, wherein the trunk transports a Calling Party Number

associated with the packetized voice call to a network or a station of one of the users.

14



PCT/US2006/003620

WO 2006/086202

INTTO dIS
et

S0k
MHOMLAN
d3N0LSND

211 301440 aN3
6L}

LN

MANNYL d3HVHS

"\ d

/N —.

Gli
/ HOLIMS

MHOMIIN ONITYNDIS
ANOHd3T4L

€0}
AHOMLAN
d3NOLSND

7’

dANOHd dIS \x /\/

ANOHd dIS

101

01
AYMILYD H (LINY3LN| “Be)
ANOHdI1AL MHOMLIN
v.1vYa orand
601
swsN M

| Ol

1/5



PCT/US2006/003620

WO 2006/086202

- -~

aN. II//
BT YINNYL TUVHS dvSd/od
¥aWoLsSNo ]
TANNYHO @ 0-8d é
. N
0@ e
TR T
dvSd/oy
STINNYHO € A YINOLSND )
o-mD \
/ /II// \\\\\
osa \ v/ et
dvSdioy
HINOLSND \"

S——— -

¢ Ol

2/5



PCT/US2006/003620

WO 2006/086202

ele
S1d0d
dl

60¢€
S1d0d
[4d

10€
o1MEY4 HOLIMS WAL
coe —~] sNoILoNNA
ONILNOY
1E ¢0¢ ~| NOLLYIndINVW
(S)43TTOYLNOD
19ia
3010A
08~ sisatvny Loia
TOF AVM3LYD

E

3/5



PCT/US2006/003620

WO 2006/086202

dVSd/OY AININYILIA THL
NO @3SV MNNYL NIHLIM
(0@ "B8) TINNYHO QIUVHS
0L ¥3aWOLSND NOISSY

T— G0¥

I

d3NOLSNO 40
dVSd/Od ANINE313d

€0y
e

]

ALIDVdVD d04 ¥3NOLSND
NOY4 1S3N03Y A0

1
IRLARS _

v 'Ol

4/5



PCT/US2006/003620

WO 2006/086202

JOV44ILNI

¥0SSIV0Yd JOYLNOD 51§

m NOILLYQINNINOD — vosuno |~
“ r~ ~ !
] 1§ £0s !
128 : :

N EE/lE €15

" m IndNE -~
| ~ sng «— |
“ 10G i

! ; LIS
30IA3Q AHOWIN
| 39VHOLS Hod NIV m
| Ind r~ ~ |
m 605 10§ G0S |

Fmmmmmmmmmmsmmmssssseessooeseooee T _ .

005 G 9Old

5/5



	Abstract
	Bibliographic
	Description
	Claims
	Drawings

