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IMS Fundamentals

= What is IMS?

- IP Multimedia Subsystem

- Architectural framework

- Overlay network for existing PS and CS networks
= Support for IP-based interactive multimedia (QoS)
- Mandatory support of IPV6 (Standard: IPV4 optional)
= Signaling based on IETF-Protocols: SIP, Diameter, COPS
= Core and Access
= Integration with PSTN

- Access agnostic
* Wireless (UMTS, WLAN, WiMax)
= Wired

IMS Overlay Network Coverage

‘AAA, Security p
Mobile access User Data Fixed access

network network

\ /

MM Terminal 2

IP core

MM Server 2




IMS Standardisation

= Worldwide Interoperability required

- Metcalfe's law: "The usefulness, or utility, of a network
equals the square of the number of users.*

= 3GPP (3rd Generation Partnership Protocol)
- http://www.3gpp.org/
- TS (Technical specifications, TSpecs)
- 3GPP Release 4/5/6/7

= |ETF (Internet Engineering Task Force)
- http://www.ietf.org/
- IETF Drafts, RFCs

Why do we need IMS? (Santa Claus wish list)

= Involved parties
- Operators, Users, Content Providers, Legal Authorities, ...
= All-IP network
- Interactive Multimedia
- QO0S guarantee
Access transparency, seamless handover
- AAA
- Billing, Charging
= Services and Service Aggregation
- 3rd party Application Servers
- Services: No preferential treatement of voice
- Voice (VolP) is just one service, positioned at same level like
any other services
= Communication security in IP networks
- Signaling and Media
- Access and Core
- Regulatory requirements (lawful interception, ...)

Requirements context for UMTS
operators

= Want more service flexibility and differentiation than GSM
= UMTS operator controls value chain

= Move towards Internet economics (but not willing to
compromise on many of their service and operational
objectives)
= Require “plug and play” interop achieved with GSM
- 100% compatibility between terminals and networks
- International roaming

= Strong security based on smart-card
= Roaming to CS-domain and PSTN interworking
= International roaming

IMS Requirements

= 3GPP TS 22.228
- Requirements that shall be enforced by 3GPP IMS
standards
= High-level requirements
- Negotiable QoS for IP multimedia applications
= At session establishment and during session
- End-to-end QoS for voice
= Equal to or better than quality of mobile CS voice call
- Roaming
= Inter-operator QoS negotiation
= Use services provided by home- and by serving network
- Mandatory default set of media types to ensure interop
= Codec (audio: AMR, video: H.263), header compression
- Access independence (GPRS, fixed, LAN)
- Support for session-oriented non-3GPP Internet apps




Standardised service capabilities

= Do not standardise multimedia applications
- Standardise interfaces, capabilites

= Base IMS application concept on Internet
- Flexible architectural framework
- IP multimedia applications, no special requirements
- Standardised storage and retrieval of user data (GUP)

- Mechanisms that enable applications to detect mobile
limitations and to take appropriate actions

- Improve/extend APIls of CAMEL, OSA, etc. to support IP
multimedia applications

= Service interaction
- To be considered, research topic

= Vertical vs. Horizontal Service Architecture

Vertical Service Architecture

/

Terminal Network Terminal
\ J o J \ J
= Topics
- Application complexity ' Applications

- Security

. ‘ Common Functions
- Roaming

‘ Network/Routing Functions

Horizontal Service Architecture

Terminal Network Terminal

= Topics:
- Generic architecture
- Specific applications

' Applications

‘ Common Functions

‘ Network/Routing Functions

3GPP Release History

Pre-IMS Releases

Release 5
- March-June 2002

Release 6
- Content/Feature freeze initially scheduled for 2003
- Scheduled for December 2004 — March (May) 2005

Release 7




3 GPP Release 6 topics

= IMS Phase 2
< Interworking with H323 and H324/M endpoints
= Interworking with Internet SIP endpoints
- SIP/SDP/RTP compression
- Real-Time Services over IP

= Relationship of IMS to HTML and other non-SIP
applications

= Push Services & Presence
= WLAN Interworking

= MBMS (Multimedia Broadcast/Multicast
Service)

= Network Sharing
= Priority Service
= Evolution of GTP and PS-domain mobility

The IP multimedia subsystem
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IMS Architecture: Components

= CSCF

- 3GPP: Call Session Control Function
- Sometimes found as “Call State Control Function”

= Three flavours of CSCF

- ProXy CSCF (P-CSCF) FromPIIZ;'t\‘emal
- Interrogating CSCF (I-CSCF)™ ~,
- Serving CSCF (S-CSCF). H—

To External
—~ VpPDN

* The HSS stores the Serving
CSCF name o assist in the
routeing of multimedia
sessions

SIP Registration

* The I-CSCF allocates a Serving CSCF based on
the requested services (provided by the HSS)
The HSS may perform subscription checking at
this stage

@
3- '\ Home Network
er

* The S-CSCF requests the service
profile from the HSS. Security checks
may be performed.

» The S-CSCF stores the address(es) for
contacting the UE, for any future
routeing terminating sessions

Visited Network

* Proxy usesa DNS aquery on
the destination address (in the
Request URI) to determine
routeing for I-CSCF.

End-to-End SIP Session

Originating Mobile’s Network I nteractions Terminating Mobile's Network I nteractions

S-CSCF routes the SIP Invite
to the called party’s home
domain. The S-CSCF may
invoke services

The HSS acts as a Location
Server to assist in locating
the S.CSCF

The I-CSCF actsasa SIP
Proxy forwarding the
SIP Invite to the users
current S-CSCF

The HSS acts as a Location
Server to assist in locating
the S-CSCF

Home Networ
(Originating)

S-CSCF potentially
invokes service profile but
normally forwards the SIP

Invite to the P-CSCF

‘(
The 1-CSCF

proxiesthe SIP
Invite to the

users serving S-
CSCF

P-CSCF routes the SIP
Invite to the user’'s home
domain (I-CSCF)
Potentially filters off
emergency calls and local
free phone numbers

@ 375
Bearer established directly between %’-
U-plane user client following successfully
CC signalling

Home Subscriber Server Requirements

M
Subsystem

GPRS
Access SIP SIP

Call State Control Function (CSCF)

= HSS model incorporates 3G-HLR (MAP) and IM Subsystem functions (Cx)
= “One-touch” subscriber administration across domains
= Large profiles will mean similar capacity dynamics as HLR
- Overload control will be key
- Platform must be fully scalable to retain focus on value oriented features
= Support open protocols/APIs for OAM, provisioning and applications access




HSS Background

= Open interface Cx enables multi-vendor solution
- Operators see a clear functional separation between HSS and CSCFs (as
with HLRs and MSCs, and therefore potential for multi-vendor
solutions).
= Use of multiple service specific CSCFs would require access to a
centralised HSS resource
= HLR evolution to HSS

- A number of operators/vendors see the HSS as an evolution of the HLR.
HSS is specified as a superset of HLR functionality in standards,
enabling sharing of subscription data between IMS and PS/CS Domain.

- Co-location of HSS with HLR enables re-use of back office systems

Cx interface within the IMS is as critical as the MSC-HLR interface in GSM

HSS: Home Subscriber Server

Mw (SIP) Mw (SIP) Mw (SIP)

= Authentication and Authorization

= User Profile Propagation (push and pull)
= User Location Registration

= Naming/Addressing Resolution

= Protocol requirements similar to MAP (MAP protocol choice initially
proposed by a number of operators)

Call to the PSTN
(Roaming in the Home Network)

Originating Mobile’s Network I nteractions Terminating PSTN Network

S-CSCF invokes mobile
originating services,
recognisesthecall istoa
PSTN and therefore routes it

to the BGCF

Originating
Home Network

C-plane The BGCF decides to break
out of the IP network and

selectsan MGCF to
provide interworking

Bearer established between
user clients following successfully
CCsignalling

IPv6 Impacts

= IM Subsystem nodes must support IPv6

= GSSN must support IPv6 on Gi interface

= SGSN modifications necessary to store IPv6 addresses
= RNC may need to support IPv6 header compression

= |IPv6 packets can be tunnelled through access network using
1Pv4

= Capability for interworking IPv6 and IPv4 critical

= Apart from release 5 IM Subsystem that requires IPv6
development, another work item “IP in UTRAN” will require
IPv6 support. It will likely have an impact on the Core
Network.

IPv6 development must be coordinated at the
system level, not individual products
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IPv6

Expanded address space is the key driver for UMTS

Also simplifies QoS control and possible future
support for embedded mobility

= New technology
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IPV6

Mobile must use IPv6 to
. access IM-Subsystem

Service Architecture

» An Application Server (AS) offering value added IM services resides either

in the user's home network or in athird party location. The third party could be
anetwork or simply a stand-alone AS.

The purpose of the IM SSF is
to translate SIP+ to CAP and
to hold the needed functions to
do that. The IM SSF and the
CAP interface support legacy

servicesonly.

CAMEL OSA Gateway
Server

The CSCF to Application Server interface
is used to provide services residing in an
AS. Two cases were identified:

* Serving-CSCF to an ASin Home
Network.

* Serving-CSCF to an ASin External
Network (e.g., Third Party or Visited)

Invite
BT v r——
(URI = userA@home.com) (URI = userA@home.com) -

scscf@home.com




Service Architecture Interfaces

= Two new interfaces have been defined to support

services

- SIP-based ISC interface between the S-CSCF and

Application Server

- Sh interface between the HSS and the Application
Server- conveys subscription information necessary to

execute the service.

= The S-CSCF shall decide if an application server
should be involved in SIP session request based
on (filter) information received from the HSS (or
other sources, e.g. application servers).

Find & Guide (Web Application)

Service Concept

The user requests the location and directions to the
nearest Indian restaurant via a web interface. The
service locates the user and provides a map with
restaurants marked. The user may request a
particular restaurant's menu but will ultimately
selects a restaurant (destination). Based on traffic

conditions the service will provide the quickest
route in text instructions. The service may further
monitor progress and advise of changes to the

5. The application combines
location info with geographic
map, traffic info and relevant ads

route depending on fluctuating conditions. The
service bills the user's UMTS account according to
the level of guidance provided.

check progress

3. Find exact locati
of user terminal and

ion

Network Operator’s
Administrative Domain

P

3rd Party Apps
vice Provider

4. Adsretrieved from
asecondary 3rd Party

MAP Server

Ads Server

Traffic Info

API

B

JAIN or OSA \( 1. Request for per use billing
‘ to subscriber’s account
4 2. Request for user’s precise
geographic location

Primary and Secondary PDP

GMLC  Billing System
Find & Guide (SIP Application) ' -
: = The QoS over the UMTS radio must be
Sl Come: managed to meet the service SDP
The user requests the location and directions to the 6. Upon receipt of the SIP 200 OK H
nearest Indian restaurant via an interactive voice the Audio and Web servers start ‘ reqUIrement.s ) L. P-CSCF
interface. The service locates the user and streaming data. = The P-CSCF is responSIbIe for authorlsmg PCE MGW
provides a map with restaurants marked. The user [ IMS bearers
may request a particular restaurant's menu but will X oSy 3rd Party Apps . IMS .
ulimately Selects a restaurant éﬁ':m?d"e)-;ﬁd Voice Bearer Service Provider = The P-CSCF uses COPS for policy Policy-|  Bearer- Diffserv (required) Application
. h h ?
directions. The service may further monitor Svéve' Slgnalllng cops RSVP, (Intserv (optional)
progress and advise of changes to the route Web Bearer H i A, A
depending on fluctuating conditions. The service E * The Policy Control Fl_]nCtIOﬂ .(PCF) uses
bills the user's UMTS account according to the standard IP mechanisms to implement GGSN
level of guidance provided. P pO|ICy in the IP bearer Iayer. This is the A
IETF Policy Decision Point (PDP). The PCF Primary and
communicates policy decisions to the IP Secondary PS
AR BS Manager in the GGSN, which is the IP y PDP Contexts Domain
4.The Apps Server e Policy Enforce_ment Point (PEP). SG:|SN
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2 Requeifor user’ spreclse 7 iliti types
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contexts, UMTS QoS (required)
Diffserv, RSVP, Intserv (optional)




Reference Model

Alternative Applications & Legalxlcy mobile
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= Signalling and Data Transfer logical element in the reference model

Interface

Conclusion

= |P Multimedia Subsystem
- Standardized by 3GPP/IETF
- Overlay network architecture
- Access-agnostic
- Inter-Operator-QoS negotiation
- IPV6-based
- Simplicity for user results in increasing complexity in the
core
= Services
- Standardise service capabilities and interfaces

- Integration of third-party- and legacy services (OSA,
CAMEL) through ISC interface

- IMS offers charging/billing alternatives to operators

End of IMS Part 1

= Thank you for your attention

= Contacts:
- Peter Eichinger (Kapsch CarrierCom):
mailto:peter.eichinger@kapsch.net

- Joachim Fabini (TU Wien, IBK)
mailto:joachim.fabini@tuwien.ac.at

Annex




Proxy CSCF

All interfaces are IPv6

= The proxy CSCF is a Back to Back User Visited Network
Agent (B2BUA), ie it can behave as a Proxy
and as a User Agent (as defined in SIP
RFC)

= ldentifies the I-CSCF to handle signalling in
other networks

= Forwards session control messages to S-
CSCF identified during registration

= Manages QoS and resources in visited

PS to GGSN for
fesource control

To home

(@-.j\n) network (I-

network and over radio. Authorisation of CSCF or S-
bearer resources and QoS management CSCF)
through interactions with Policy Control
Function (PCF) ¢ The P-CSCF is discovered by the UE in one of 2
= Uses COPS to have bearers authorised via  ways: o
GGSN — Transfer a Proxy-CSCF address within the
- . PDP Context Activation signalling to the UE.
= Generates billing for use of visited network — Use of DHCP to provide the UE with the
resources domain name of a P-CSCF and the address of
a Domain Name Server (DNS) that resolves
= Handles emergency calls and Lawful the P-CSCF name.

Intercept requirements

= Provides facilities (eg number translation) + The P-CSCF supports the UMTS SIP profile
for local services which includes manipulating SIP header
information

I-CSCF: Interrogating CSCF

All interfaces are IPv6

Selects S-CSCF at registration
Locates S-CSCF for incoming calls

“Hides” internal structure of network
and subscriber location from external
PDN

One operator can have a hiding I-CSCF PON |
which is a different I1-CSCF from the I-
CSCF used for S-CSCF selection

Interfaces with Subscription Location

Home Network

Function (SLF) to locate HSS. The §',Eﬁ(.§, {
protocol to use on the Dx interface is

for further study. To viSEed

At registration, the selection of the I-  "tecr

CSCEF is done by the P-CSCF based on a
DNS query on the destination address
(in the Request URI)

For an end-to-end SIP session, the S-
CSCF determines the network operator
of the destination and uses a database
to locate the I-CSCF to use for that
network

S-CSCF: Serving CSCF

All interfaces are IPv6

= The Serving CSCF can behave as a
Registrar, as a Proxy and as a User
Agent (as defined in SIP RFC)

= Delivery point of services to the user

= Performs registration and security for
the client

= Interacts with HSS to obtain
subscriber profile, authenticate, and
register the client. Protocol to HSS is
AAA/Diameter

= Interacts with other CSCFs via SIP
using a profile specified in UMTS

= Interacts with external networks via
SIP xternal

= If it can not provide services locally, it
delegates services control to an
Application Server which can itself
handle the services, or have a Parlay
API or CAP interface

= Controls resource functions —
announcements etc.

= Provides billing information

Home Networ k

SLF: Subscribtion Locator Function

Enables |-CSCF to resolve
which HSSto go to

Mw (SIP) Mw (SIP) Mw (SIP)

= By default, the standards require the SLF resolution mechanism to be
supported.

= If a single HSS is used in one network, this is not required (can be switched
off via O&M). One case of a single HSS is when an operator chooses to use
a farm architecture from one vendor.
= The SLF provides a mechanism to enable multi-vendor HSSs for the same
operator
= The Dx/SLF enable the I-CSCF to find the address of the appropriate HSS
= The relationship with number portability is for further study.
= The Dx interface provides:
- an operation to query the subscription locator from the I-CSCF
- aresponse to provide the HSS address towards the I-CSCF.




PSTN Interworking Entities

= BGCF (Breakout Gateway Control Function)
- Selects the network in which interworking should occur

- If interworking is to be performed in the present network then the
BGCF also selects the MGCF

- Network selection is based on local policy and may use input from
protocols such as TRIP

= MGCF (Media Gateway Control Function)
- Perform interworking to the PSTN i.e. between ISUP and SIP
- Controls the MGW for media conversion
- Selects the I-CSCF for PSTN originating calls
= T-SGW (Transport Signalling Gateway function)
- Used to communicate between the SS7 network and the MGCF.

- Encapsulates the ISUP message in the SIP message to the MGCF (SIP-T
or BICC).

= MGW (Media Gateway)
- Terminates media streams from a packet network

PSTN Originating Call
(when roaming in a visited network)

Originating PSTN Terminating M obile’' s Network | nteractions
MGCF provides translation between The I-CSCF locates the
SIP-T (or BICC) and SIP and either S-CSCF and forwards the —
selects an I-CSCF or is statically SIP Invite Hss The HSS asdist in
associated with an 1-CSCF locating the S-CSCF
5 |I-CSCF
T-SGW MGCF SCSCF S-CSCF invokes
service profile but
T 1 Home Network normally forwards
the SIP Inviteto
MGW
S the P-CSCF
BG
BG

The T-SGW forwards the Visited Network

SS7 message, encapsul ated,

to the MGCF P-CSCF

(@}
GGSN SGSN
Bearer established between 3
- I

user client following successfully
CCsignalling




