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(57) ABSTRACT

A method and system for providing Quality of Service (QoS)
for Session Initiation Protocol (SIP)-based signaling and trat-
fic are disclosed. The method can facilitate the management
of Quality of Service 1n a Session Initiation Protocol-based
communication on a cable network by using a built-in
Dynamic Service feature to set up, enforce, modity, and tear
down Quality of Service enabled service flows for SIP-based
signaling and multimedia traffic over the cable system. The
system can include a cable modem that 1s configured to rec-
ognize SIP-based signaling and traific on a CM/Multimedia
Terminal Adapter interface. The disclosed method and sys-
tem can facilitate the provision ol SIP-based services utilizing
the inherent features of a cable network.

32 Claims, 3 Drawing Sheets
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QUALITY OF SERVICE FOR SIP-BASED
DATA

TECHNICAL FIELD

The present invention relates generally to network commu-
nications.

BACKGROUND

It 1s well known for cable multiple system operators
(MSOs) to provide Session Imitiation Protocol (SIP)-based
services, such as telephony or other multimedia applications,
to their subscribers. When SIP-based services are provided, a
mimmum quality of service ((QoS) 1s desired in order for the
service to be useful to the subscriber. According to contem-
porary practice, some MSOs use QoS elements within their
networks to allow subscriber SIP-based services and devices
to request and receive the desired QoS from the cable net-
work. However, other MSOs have not implemented such QoS
clements 1n their networks and therefor are unable to provide
the desired QoS to their subscribers.

The implementation of QoS elements 1n cable networks
can be time consuming, disruptive to the network, and expen-
stve. QoS elements can conflict with other elements 1n a
network, sometimes making their implementation undesir-
able. MSOs that do not implement such QoS elements need to
be able to provide the desired QoS to SIP-based services by
utilizing only the inherent features of their cable network. As
such, it 1s beneficial to provide a method and system for
providing quality of service ((QoS) for Session Initiation Pro-
tocol (SIP)-based signaling and traific that does not require
the use of QoS elements.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a flow chart showing a method for creating an
upstream and/or a downstream service flow, according to an
example of an embodiment;

FI1G. 2 1s a diagram showing message tlow according to an
example of an embodiment;

FIG. 3 1s a flow chart showing a method for forwarding
signaling and traffic from the CM/MTA interface onto
upstream Service Flows and forwarding signaling and traific
from downstream Service Flows to the CM/MTA 1interface
alter the upstream and downstream Service Flows are estab-
lished and activated, according to an example of an embodi-
ment;

FI1G. 4 1s a block diagram of a cable modem according to an
example of an embodiment; and

FIG. 5§ 1s a block diagram of a cable modem termination
system (CMTS) according to an example of an embodiment.
Embodiments of the present invention and their advantages
are best understood by referring to the detailed description
that follows. It should be appreciated that like reference
numerals are used to 1identify like elements illustrated in one
or more of the figures.

DETAILED DESCRIPTION

Overview

A method and system for providing Quality of Service
(QoS) for Session Initiation Protocol (SIP)-based signaling
and traific are disclosed. The method can utilize the built-in
dynamic service (DSx) features (such as those of DOCSIS
1.1) to set up, enforce, modily, and tear down Quality of
Service (QoS) enabled service tlows for SIP-based signaling
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and multimedia traffic over a cable system. A modem, such as
a cable modem (CM) can be configured to recognize the

SIP-based signaling and traific on the Cable Modem/Multi-
media Terminal Adapter (CM/MTA) interface and automati-
cally request network resources.

A method and system for providing Quality of Service
(QoS) for Session Initiation Protocol (SIP)-based signaling
and traflic that does not require the use of QoS elements.
Thus, MSOs that do not implement such QoS elements can
provide the desired QoS to SIP-based services by utilizing
only the inherent features of their cable network.

DESCRIPTION OF EXAMPLE EMBODIMENTS

Referring now to FIG. 1, a Cable Modem (CM) 1s config-
ured to recognize the SIP-based signaling and traific on the
CM/Multimedia Terminal Adapter (MTA) interface and to
automatically request network resources.

A cable modem wishing to create an upstream and/or a
downstream service tlow having a particular QoS require-
ment sends a request to the cable modem termination system
(CMTS) using a dynamic service addition request message
(DSA-REQ), as indicated 1n block 101. The particular QoS
can be determined from the type of data contained 1n a service
flow, from experience (empirically), or from a subjective
determination (such as an estimate or guess from a system
administrator).

The CMTS checks the cable modem’s authorization for the
requested service and determines whether or not the QoS
requirement can be supported, as indicated 1n block 102. The
CMTS then generates an appropriate response using a
dynamic service addition response message (DSA-RAS), as
indicated in block 103. The cable modem concludes the trans-
action with an acknowledgement message (DAS-ACK), as
indicated 1n block 104.

An embodiment of the method does not require a special
Trivial File Transfer Protocol (TFTP) configuration {file for
the cable modem 1n order to pre-provision the QoS Service
Flows. Instead, 1n order to request appropriate resources from
the network, the cable modem 1s given *“a prior1” knowledge
ol the bandwidth requirements for signaling messages and for
cach line of tratfic supported.

Referring now to FIG. 2, the message tflow according to an
example of an embodiment of the method 1s shown. A cable
modem 201 communicates with a cable modem termination
system 202 so as to facilitate communication between local
area network 203 and wide area network 204. Communica-
tion between cable modem 201 and cable modem termination
system 202 can include a DSA request, a DSA response, and
a DSA acknowledgement, as discussed above. In order to
facilitate a common admission response, an upstream and a
downstream service flow can be included 1n a single DSA-
REQ. Both service flows can be either accepted or rejected
together.

Retferring now to FIG. 3, after the upstream and down-
stream Service Flows are established and activated, the cable
modem forwards signaling and traffic from the CM/MTA
interface onto these upstream Service Flows and forwards
signaling and traffic from downstream Service Flows to the
CM/MTA 1interface, as indicated in block 301.

The QoS parameters may be altered during the course of a
call, as indicated 1n block 302. For example, 11 additional
bandwidth 1s required to accommodate a change 1n codec or
media type, then the QoS parameters may be altered via the
DSC mechanism. When an additional line goes off-hook, or
additional calls are incoming to the MTA, the CM initiates
additional QoS Service Flows to accommodate the traffic
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requirements, up to the number of lines supported, as indi-
cated in block 303. When each call has gone on-hook, and all
signaling has ceased, the network resources are no longer
required, and the CM can 1ssue a DSD to tear-down the
Service Flows for the call and return the resources to the
network pool, as indicated in block 304.

Thus, an embodiment of the method utilizes the built-in
Dynamic Service (DSx) features of DOCSIS 1.1 to set up,
enforce, modily, and tear down Quality of Service QoS
enabled Service tlows for SIP-based signaling and multime-
dia traffic over the DOCSIS cable system.

Referring again to FIG. 2, the cable modem 201 can be
configured to recognmize the SIP-based signaling and tratfic 1in
the CM/Multimedia Terminal Adapter (MTA) interface and
to automatically requests network resources. The cable
modem 201 can forward signaling and traffic from the
CM/MTA terface onto the upstream Service Flows and can
forward signaling and traffic from the downstream Service
Flows to the CM/MTA interface.

Referring now to FIG. 4, a cable modem 400 can have a
processor 401 that communicates with a CMTS (such as
CMTS 500 of FIG. 5) via a cable interface 402 and commu-
nicates with a LAN or a computer via a LAN interface 403.
The processor 400 can be configured to take advantage of
built-in dynamic service (DSx) features to set up, enforce,
modily, and tear down Quality of Service ((QoS) enabled
service flows for SIP-based signaling and multimedia tratfic
over a cable system. In this manner, the cable modem 400 can
be configured to recognize the SIP-based signaling and traific
on the Cable Modem/Multimedia Terminal Adapter (CM/
MTA) interface and automatically request network resources.

More particularly, the processor 401 can be configured to
set up Quality of Service enabled service tlow for SIP-based
signaling and multimedia traffic over the cable system,
enforce Quality of Service enabled service flow for SIP-based
signaling and multimedia traific over the cable system, and
tear down Quality of Service enabled service tlow for SIP-
based signaling and multimedia traffic over the cable system.

Referring now to FIG. 5, a cable modem termination sys-
tem 500 can have a processor 501 that communicates with a

cable modem (such as cable modem 400 of F1G. 4) viaa cable
interface 503 and communicates with a WAN (such as the
Internet) via WAN 1nterface 502.

The CMTS 500 can process a request 1ssued by the cable
modem 400 (FIG. 4), wherein the request uses a dynamic
service addition request message (DSA-REQ) to create an
upstream and/or a downstream service flow. The CMTS 500
can check the cable modem’s authorization for the requested
service, check 11 a Quality of Service requirement can be
supported, and generate an appropriate response using a
dynamic service addition response message (DSA-RAS).

One or more embodiments provide QoS for the SIP-based
equipment and service on a cable network that does not have
a native SIP capability. According to one or more embodi-
ments, the cable operator 1s not required to implement on
install special equipment or methodologies. The intelligence
needed to practice one or more embodiments can be placed
within the cable modem element rather than requiring the use
of external network elements with a particular MSO may or
may not have.

Therefore, 1t should be understood that the invention can be
practiced with modification and alteration within the spirit
and scope of the appended claims. The description 1s not
intended to be exhaustive or to limit the mnvention to the
precise form disclosed. It should be understood that the inven-
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tion can be practiced with modification and alteration and that
the invention be limited only by the claims and the equivalents
thereof.

The mnvention claimed 1s:

1. A method comprising;:

using a built-in Dynamic Service feature of a cable modem

to:

set up a Quality of Service (QoS) enabled service tlow
for Session Imitiation Protocol (SIP)-based signaling,
and multimedia traffic over a cable system without
implementing QoS elements 1 a cable network,
wherein the cable network provides desired QoS to
SIP-based services by only using the bult-in
Dynamic Service feature of the cable modem,
wherein the cable modem recognizes the SIP-based
signaling and multimedia traific, and automatically
requests network resources based on apriori knowl-
edge of QoS requirements using the built-in Dynamic
Service feature of the cable modem:;

enforce the QoS enabled service tlow for the SIP-based
signaling and multimedia traific over the cable sys-
tem; and

tear down the QoS enabled service flow for the SIP-
based signaling and multimedia traffic over the cable
system.

2. The method as recited 1n claim 1, further comprising
using the built-in Dynamic Service feature to modify the QoS
enabled service flow for the SIP-based signaling and multi-
media traffic over the cable system.

3. The method as recited in claim 1, wherein the cable
modem 1s configured to recognize the SIP-based signaling
and traffic on a Cable Modem (CM)/Multimedia Terminal
Adapter (MTA) interface.

4. The method as recited in claim 1, wherein the cable
modem 1s configured to recognize the SIP-based signaling
and traific on a CM/MTA terface and to automatically
request network resources.

5. The method as recited 1n claim 1, further comprising
establishing a bi-directional Service Flow for SIP signaling
messages.

6. The method as recited 1n claim 1, further comprising
creating upstream and downstream Service Flows with QoS
when the cable modem recognizes a SIP signaling message
on a CM/MTA 1nterface.

7. The method as recited 1n claim 1, further comprising
sending a request to a cable modem termination system
(CMTS) using a dynamic service addition request message
(DSA-REQ) to create a service tlow, wherein the service tlow
1s one of an upstream flow, a downstream flow, and a combi-
nation thereof.

8. The method as recited 1n claim 1, further comprising
concluding setting up the QOS enabled service tlow with a
dynamic service addition acknowledgement message (DS A -
ACK).

9. The method as recited 1n claim 1, further comprising
including an upstream and a downstream service flow 1n a
single DSA-REQ 1n order to facilitate a common admission
response.

10. The method as recited 1n claim 9, wherein both the
upstream and downstream service flows are either accepted or
rejected together.

11. The method as recited in claim 1, further comprising
forwarding signaling and trailic from a CM/MTA interface
onto upstream Service Flows and forwarding signaling and
traffic from downstream Service Flows to the CM/MTA inter-
face after upstream and downstream Service Flows have been
established and activated.
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12. The method as recited 1n claim 1, further comprising
altering Quality of Service parameters during a call.

13. The method as recited 1n claim 1, further comprising
the cable modem initiating additional Service Flows to
accommodate traific requirements when an additional line
goes oll-hook or additional calls are incoming to a multime-
dia terminal adapter.

14. The method as recited 1n claim 13, further comprising
using a dynamic service feature to tear-down the additional
Service Flows for the additional calls and returning the net-
work resources to a network pool after all calls have gone
on-hook and all signaling has ceased.

15. A method comprising processing a request 1ssued by a
cable modem without implementing quality of service (QoS)
clements 1n a cable network, wherein the cable network pro-
vides desired QoS to Session Initiation Protocol (SIP)-based
services by only using a built-in Dynamic Service features of
the cable modem, wherein the cable modem recognizes SIP-
based signaling and traific, and automatically requests net-
work resources based on aprior1 knowledge of QoS require-
ments using the built-in Dynamic Service features of the
cable modem, wherein the request uses a dynamic service
addition request message (DSA-REQ) to create a service
flow, wherein the service tlow 1s one of an upstream tlow, a
downstream flow, and a combination thereof.

16. The method as recited in claim 15, further comprising:

checking an authorization of the cable modem for the

requested service, wherein the cable modem requests
the service using the built-in Dynamic Service feature of
the cable modem without the use of QoS elements;
checking if a QoS requirement can be supported; and
generating an appropriate response using a dynamic ser-
vice addition response message (DSA-RSP).

17. A device comprising;

a cable modem having a processor, the processor being

coniigured to:

facilitate setting up a Quality of Service ((QoS) enabled
service flow for Session Initiation Protocol (SIP)-
based signaling and multimedia tratfic over a cable
system without implementing QoS elements 1n a
cable network, wherein the cable network provides
desired QoS to SIP-based services by only using
built-in Dynamic Service features of the cable
modem, wherein the cable modem recognizes the
SIP-based signaling and multimedia traffic, and auto-
matically requests network resources based on apriori
knowledge of QoS requirements using the built-in
Dynamic Service features of the cable modem:;

facilitate enforcing the Quality of Service enabled ser-
vice flow for the SIP-based signaling and multimedia
traific over the cable system; and

facilitate tearing down the Quality of Service enabled
service flow for the SIP-based signaling and multime-
dia tratfic over the cable system.

18. The device as recited in claim 17, further comprising a
built-in Dynamic Service feature configured to modify the
QoS enabled service flow for the SIP-based signaling and
multimedia traffic over the cable system.

19. The device as recited 1in claim 17, wherein the SIP-
based signaling and multimedia traffic 1s communicated via
the cable modem and the cable modem 1s configured to rec-
ognize the SIP-based signaling and traific on a Cable Modem
(CM)/Multimedia Terminal Adapter (MTA) interface.

20. The device as recited 1n claam 17, wherein the SIP-
based signaling and multimedia traffic 1s communicated via
the cable modem and the cable modem 1s configured to rec-
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6

ognize the SIP-based signaling and traific on a CM/Multime-
dia Terminal Adapter interface and to automatically request
network resources.

21. The device as recited in claim 17, wherein the processor
1s configured to facilitate establishing a bi-directional Service
Flow for SIP signaling messages.

22. The device as recited in claim 17, wherein the processor
1s configured to facilitate creating upstream and downstream
Service Flows with QoS when the cable modem recognizes a
SIP signaling message on a CM/MTA 1nterface.

23. The device as recited in claim 17, wherein the processor
1s configured to facilitate sending a request to a cable modem
termination system (CMTS) using a dynamic service addition
request message (DSA-RE(Q) to create a service flow,
wherein the service tlow 1s one of an upstream tlow, a down-
stream flow, or a combination thereof.

24 . The device as recited in claim 17, wherein the processor
1s configured to facilitate concluding setting up the QoS

enabled service flow with a dynamic service addition
acknowledgement message (DSA-ACK).

25. The device as recited in claim 17, wherein the processor
1s configured to forward signaling and traffic from a
CM/MTA 1nterface onto upstream Service Flows and forward
signaling and traffic from downstream Service Flows to the
CM/MTA interface after the upstream and downstream Ser-
vice Flows have been established and activated.

26. The device as recited in claim 17, wherein the processor
1s configured to alter Quality of Service parameters during a
call.

277. The device as recited in claim 17, wherein the processor
1s configured to 1nmitiate additional Service Flows to accom-
modate traific requirements when an additional line goes
off-hook or additional calls are incoming to a multimedia
terminal adapter.

28. The device as recited in claim 27, wherein the processor
1s configured to facilitate using a dynamic service feature to
tear-down the additional Service Flows for the additional
calls and returning the network resources to a network pool
after all calls have gone on-hook and all signaling has ceased.

29. A device comprising:

a cable interface:

a WAN i1nterface;

a processor in communication with the cable interface and
the WAN 1nterface, the processor being configured to
process arequest that 1s made automatically for network
resources based on aprior1 knowledge of Quality of Ser-
vice (QoS) requirements without implementing QoS
elements 1n, a cable network, wherein the cable network
provides desired QoS to Session Imitiation Protocol
(SIP)-based services by only using built-in Dynamic
Service features of the device, wherein the request 1s
made by using a dynamic service addition request mes-
sage (DSA-REQ) to create a service tlow, wherein the
service flow 1s one of an upstream flow, a downstream
flow, and a combination thereof.

30. The device as recited 1n claim 29, wherein:

the processor 1s configured to facilitate checking an autho-
rization of the cable modem for the requested service,
wherein the cable modem requests the service using the
built-in Dynamic Service feature of the cable modem
without using QoS clements;

the processor 1s configured to facilitate checking 1t a QoS
requirement can be supported; and

the processor 1s configured to facilitate generating an
appropriate response using a dynamic service addition
response message (DSA-RSP).
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31. A device comprising;

means for setting up a Quality of Service (QoS) enabled
service flow for Session Initiation Protocol (SIP)-based
signaling and multimedia traific over a cable system
without implementing QoS elements in a cable network, 5
wherein the cable network provides desired QoS to SIP-
based services by only using a built-in Dynamic Service
features of the device, wherein the SIP-based signaling
and multimedia traific are recognized, and network
resources are automatically requested based on apriort 10
knowledge of QoS requirements using the built-in
Dynamic Service features of the device;

means for enforcing the Quality of Service enabled service
flow for the SIP-based signaling and multimedia tratfic
over the cable system; and 15

means for tearing down the Quality of Service enabled
service tlow for the SIP-based signaling and multimedia
traffic over the cable system.

32. A device comprising:

a cable interface; 20

a WAN intertface;

means for processing a request that 1s made automatically
for network resources based on aprior1 knowledge of
Quality of Service (QoS) requirements without imple-
menting QoS elements 1n a cable network, wherein the 25
cable network provides desired QoS to Session Initia-
tion Protocol (SIP)-based services by only using a built-
in Dynamic Service features of the device, wherein the
request 1s made by using a dynamic service addition
request message (DSA-REQ) to create a service flow, 30
wherein the service tlow 1s one of an upstream flow, a
downstream flow, and a combination thereof.
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