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Intellectual Property Rights

Foreword

This Technical Report has been produced by the 3GPP.

The contents of the present document are subject to continuing work within the TSG and may change following formal
TSG approval. Should the TSG modify the contents of this TR, it will be re-released by the TSG with an identifying
change of release date and an increase in version number as follows:

Version 3.y.z
where:
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1 presented to TSG for information;
2 presented to TSG for approval;
3 Indicates TSG approved document under change control.

Y the second digit isincremented for all changes of substance, i.e. technical enhancements, corrections, updates,
etc.

z thethird digit isincremented when editorial only changes have been incorporated in the specification.
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1 Scope

The scope of this Technical Report isto list architectural requirements, features, functions and solutions of UMTS
inside the scope of UM TS Release 00. These are working assumptions agreed by TSG SA WG2. The TR focuses on

- new/modified functionality as compared to Release 99
- technical description of the features, functions and solutions of ROO.
It is expected that this TR will act as a basis for the detailed Stage 2 specification work.

This TR has been created to ease the development of ROO work prior to the finalization of the R99 specifications. In
conjunction with when R99 is finalized, work on the TR will cease and the relevant CRs will be produced to incorporate
the contents of this TR within the ROO version of the specifications.”

2 References

[Editor’s note: Chapter to be completed]

The following documents contain provisions, which, through reference in this text, constitute provisions of the present
document.

* References are either specific (identified by date of publication, edition number, version number, etc.) or
non-specific.

» For aspecific reference, subsequent revisions do not apply.
« For anon-specific reference, the latest version applies.

* A non-specific reference to an ETS shall also be taken to refer to later versions published as an EN with the same
number.

[1] J. Rosenberg, J. Lennox, H. Schulzrinne: "Programming Internet Telephony Services' , IEEE Network Magazine,
13(3):42-49, May/June 1999

[2] G.P. Gerhard: SIP and Parlay- "Design for Applications', Presentation at SIP 2000

[3] L. Slutsman, G. Ash, F. Haerens, V, Gurbani: "Framework and Reguirements for the Internet Intelligent Networks
(IIN)", Internet Draft, March 2000, <draft-lslutman-sip-iin-framework-00.txt>

[4] A.Kristensen, A. Byttner, R. Kurmanowytsch: "Programming SIP Services"', iptel2000 Proceedings, 19-21

[5] 3GPP TR 21.978 - Feasihility Technical Report — CAMEL Control of Vol P Services

[6] 3GPP TS 23.127 - Virtual Home Environment / Open Service Architecture

[7] 3GPP TR 29.998 - Open Services Architecture - API - Part 2

[8] S.Beddus, G. Bruce, S. Davis: "Opening Up Networks with JAIN Parlay”, IEEE Communications Magazine, 136-
143, April 2000

3 Definitions, symbols and abbreviations

[Editor’s note: To be completed)]
[Note: The following section isintended to be included in TS 23.002 (proposed chapter, if any):
- 3.1 (Chapter 3)]

3.1 Definitions

CS Services: Telecommunication services provided to “GSM/ISDN” clients via 24.008 CC.
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PS Connectivity Services: |P connectivity service provided to IP clients via 24.008 SM.

IM Services: IP Multimedia Services that require support on the Call Control level carried on top of the PS connectivity
services (this may include an equivalent set of services to the relevant subset of CS Services).

PS services: The superset of IM services and PS connectivity Services.

CS CN domain: comprises all core network elements for provision of CS services.

PS CN domain: comprises all core network elements for provision of PS connectivity services.

IM CN subsystem: (IP Multimedia CN subsystem) comprises all CN elements for provision of IM services

Service Subsystem: Comprises all elements providing capabilities to support operator specific services (e.g. IN and
OSA)

External Applications: Applications on an external Host. Examples of such applications:

- PSconnectivity external applications access the network via the PS connectivity services (e.g. Email server
on acorporate LAN)

- Service Control External Applications access the network via the capabilities of the IM CN Subsystem (e.g
text to speech conversion viaweb browsing) or the CS CN Domain (e.g CS speech fregphone application).

User Equipment is adevice allowing a user access to network services. For the purpose of 3GPP specifications the
interface between the UE and the network is the radio interface. A User Equipment can be subdivided into a number of
domains, the domains being separated by reference points. Currently defined domains are the USIM and ME Domains.
The ME Domain can further be subdivided into several components showing the connectivity between multiple
functional groups. These groups can be implemented in one or more hardware devices. An example of such a
connectivity isthe TE — MT interface.

The Radio Access Network domain consists of the physical entities, which manage the resources of the radio access
network, and provides the user with a mechanism to access the core network. The Access Network Domain comprises
roughly the functions specific to the access technology.

3.2 Symbols

For the purposes of the present document, the following symbols apply:

3.3 Abbreviations

For the purposes of the present document, the following abbreviations apply:

4 Introduction

[Editor’s Note: This chapter is an introduction to the TR. The text in this chapter is not intended to be included in any
other 3GPP specification]

Thistechnical report (TR) was created in order to collect agreed working assumptions for ROO (see the scope of the TR
in Chapter 1). Theintention is that the text included in this TR will eventually be included in other 3GPP R0OO
reports/specifications, either via a change request (CR) procedure to existing R99 documents, or as part of new R0OO
reports/specifications. For this purpose, each chapter begins by suggesting in which report/specification the text in the
chapter eventually will be included.

This TR is not intended to be published by 3GPP.
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4.1 General guidelines for the UE to network protocols

In order to achieve access independence and to maintain a smooth interoperation with wireline terminals across the
Internet, it isimportant to be conformant to IETF “Internet standards’. Therefore, ROO shall, as far as possible, conform
to IETF “Internet standards’ for the cases where an IETF protocol has been selected, e.g. SIP.

AsVolPistargeted aso for mass volume low-end products, it isimportant that a minimum set of mandatory codecs and
minimum set of mandatory protocol optionsis standardised for integration in the mobile. The 3GPP shall specify the
mandatory codecs and protocol options towards the UE.

3GPP shall guarantee the stability and backward compatibility of the air interface protocols including multimedia
towards Ues. These protocols shall also be part of the 3GPP test specifications. Other multimedia aspects such as the
real-time radio bearers and which codecs to be mandated in a UE shall be standardised by 3GPP.

5 Reference Architecture

[ Editor’ s note: this chapter discusses overall reference architecture issues which are not covered in other chapters)
[Note: The following sections are intended to be included in TS 23.002 (proposed chapter, if any):

- Section 5.2 (Chapter 5)

- Section 5.3 (Chapter 4)

- Section 5.4 (Chapter 6. Alternatively, a chapter on Description of Reference Points may be created.)]
[Note: In which document the following section should be included is ffs (TS 23.121 may be a candidate):

- Section5.1]

5.1 Architecture Principles

The following principles apply to the GSM/UMTS Reference Architecture for Release 00 and future releases.

Transport Independence (to control heter ogeneous bearer mechanisms): The GSM/UMTS CN reference
architecture shall be independent of the underlying transport mechanism (e.g. STM, ATM or IP). Further more the
operators shall have the freedom to utilise a single or any combination of transport technologies.

Standar dised alter nativesfor transport mechanisms: The alternatives for the signalling transport (e.g. SS7,
SIGTRAN) for the service control, call control and bearer control protocols as well as the alternatives for the user plane
transport shall be standardised for the relevant transport mechanisms.

Decomposition of network functions: The GSM/UMTS reference architecture all-1P option shall be defined in terms
of separate functions and clear interfaces such that it is possible to separate transport from signaling. [With the
objective of the separation of call/session, mobility and service control. This topic needs further study. ] Thus operators
shall have the freedom to provision, dimension and upgrade these network functionsin amodular fashion. This
modularity shall give operators flexibility and scal eability of network implementations.

Flexible traffic processing function placement: The GSM/UMTS reference architecture shall allow operators to place
the traffic processing function in the most practical, cost-effective part of the network

Use of internet protocols: The GSM/UMTS reference architecture shall use, as appropriate, existing/evolving internet
protocols e.g. to support multi-media services, interoperability with other next generation fixed or mobile networks
(NGNs), and media gateway controllers.

Support for a variety of mobile equipment: The GSM/UMTS reference architecture shall support arange of different
terminal types (simple speech only terminals, multi-media terminals, PDAS, Laptop, etc.). One particular aspect is that
not all terminals may be able to support end-to-end | P capabilities, e.g. CS voice only terminals.
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Independence of accesstechnology: The GSM/UMTS reference architecture shall be designed to ensure that a
common core network can be used with multiple wireless and wireline access technologies (e.g. XDSL, Cable, Wireless
LAN, Digital Broadcast, all IMT2000 radio access technol ogies).

Support for roaming onto other 2G and 3G mobile networks: The GSM/UMTS reference architecture shall be
designed to facilitate roaming between different network types.

Support of Service Requirements. The GSM/UMTS reference architecture shall include mechanisms for operators
and third-partiesto rapidly develop and provide services and for users to customise their service profile.

Support of regulatory requirements: The GSM/UMTS reference architecture shall include features to support
regulatory requirements such as legal intercept, number portability, other regional requirements. To all terminal types
and communication type (CS and PS) as appropriate.

Insertion of anew IP multimedia CN Subsystem with standard interface(s) with the service environment at home that
can also be used in roaming cases.

Separ ation between Bearer level, Call control level and Service level:

- Useof different access technology to connect the “ 1P multimedia CN Subsystem”: The IP multimedia
domain is connected to the bearer network at a fixed reference point (anchor point) thus hiding the micro
mobility of the UE (it does not hide roaming). This reference point shall be independent from the access
technology that can be GPRS, UMTS PS or any relevant wireless, wired-line access technology as long as
they provide transport of user packets up to this reference point and as they hide micro-mobility of the UE.
As a conseguence, the behaviour of the multimedia call control server (CSCF) can be the same whatever the
access technology (radio or wired-line). Multimedia call control/mobility management shall not be aware of
the access technology: the multimedia Call Control (CSCF) does not handle notions such as Hand-Over, RA,

- Theaccesstothe P Multimedia CN Subsystem is supported by the PS domain at the Gi interface: The
PS domain provides bearers that are used by the UE for its signalling and provides user plane exchanges
with multimedia (SIP) call control servers (CSCF) and gateways. These servers/ gateways are located
behind the GGSN acting as an anchor point for the mobility which means that when the terminal is moving,
the call control server is not changed as long as the UE isregistered on this server. The bearer network is
made up of radio access (e.g. UTRAN, GERAN,...) and of a backbone (SGSN and GGSN).

The specifications need to support both cir cuit-mode and packet-mode domains

- Considering the traffic mix resulting from the set of 3G services and the need for flexible evolution paths, it
is necessary to have separate circuit switched domain and packet switched domain.

- Each domain will handle its own signalling traffic, switching and routing.
K eep network functions separ ate from radio access functions

- The same network should support a variety of access choices, and access technologies may evolve further.
Therefore network functions such as call control, service control, etc. should remain separate from access
functions and ideally should be independent of choice of access. Thisimplies that the same CN should be
ableto interface with a variety of RANS.

Separ ate functionsthat arelikely to evolve independently. The following bulletsin the list are examples of major
functions that may need to evolve independently. Further discussions are needed to establish an agreed list.

- Bearer control in both access and network

- Multimedia control for multimedia sessions

- Switching and routing

- PSMobility management, session control and access security functions
- CSCall Control, Mobility Management and access security functions

- Security functions
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- Control for and the traffic processing e.g. voice
- location-based service functionality
- Service control:

« service capabilities, VHE for roamers

« Mail services control

» location-based services

«  Service features and applications

Break down mobility management into a set of independent functions. Mobility management will be a complex
function in R’00. By breaking it down into independent components it will become more manageable. Thelist below is
a suggested breakdown:

- Inter-domain mobility: Location of the user in terms of the domain (CS)/sub-system (1P Multimedia)
currently serving the user.

- CSCF roaming: Location of the user in terms of the CSCF currently serving the user. The user may be within
any wireless or fixed network.

- Change of Network Point of Attachment: Location of the user in terms of the address at which the user can
be fund, depending on the registred mode. The user may be within any wireless or fixed network.

- Radio Access Mobility : Location management and management of the terminal associated with changesin
RA/LA within a system, or associated with changesin cell and RNC within RA/LA.

Radio Access Mobility can referred to as “micro-mobility” as opposed to the other types of mobility which have
an impact on the |P multimedia sub-system.

The PS CN domain providesthe PS Connectivity servicesto | P terminals. The PS domain maintains the service
while the terminal moves and hides these moves to the other subsystems (i.e. IP multimedia CN Subsystem) using its
bearer level service.

Speech support in the CS CN domain: ROO features to enhance speech support (e.g. TrFO/OoBTC: speech quality,
transmission efficiency) in CS CN should consider a common solution for both UTRAN-speech (lu i/f with codec in
core) and GSM-speech (A i/f with codec in RAN).

Resour ce Allocation Principles: Release 2000 architecture shall be based on the principle that al resources within a
network operator’s network be managed by network elements within that network operator’ s network.

For calls that terminate on a network operator’s Media Gateway (MGW), ports are allocated exclusively by the Media
Gateway Control Function (MGCF) within that network operator’s network. When multiple MGCFs exist within the
network operator’s network, choice of the proper MGCF for handling a call shall be made by a function within that
network operator’s network.

Authorization for bearer resources in a network operator’s network is performed by a CSCF within that network
operator’s network. When call control is performed by a CSCF in the subscriber’ s home network, this authorization
function shall be performed by a CSCF in the same network as the bearer resources being reserved.

5.2 Reference Architecture Overview

The full view of Release 2000 architecture is provided in Figure 5-1.
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Figure 5-1: Reference Architecture for Release 2000

NOTE 1: A (G)MSC Server and associated MGW can be implemented as a single node as with the (G)MSC in R99.

NOTE 2: The following interfaces are also part of the ROO reference architecture, but are not shown for layout purposes
only:

- between MSC's (including MSC server / MGW), E interface;
- between VLR's, G interface;
- between SGSN's, Gn interface;
- between CSCF and UE, Gm interface;
- between MSC (or MSC server) and SGSN, Gsinterface (optional).
[ Editor’s note: The final approval of Figure 5-1 and related text is dependent on e.g.:

- The specification of ROO requirements.

The relationship between different call control models (H.323/H.324 etc.) needsto be clarified.

Clarification of which interfaces/reference points that require standardization and which standardized protocols
(fromwhich standard body) to use, including those that 3GPP still has work on.

- Addition of potentially missing reference points, e.g. Gs and a reference point between the MGW and the
multimedia related control nodes (e.g., CSCF, etc.) when multimedia is going to be operated in the CS Services
domain. Also, further reference points should be considered, e.g. internal to the proposed HSSas well as
components of the HSSto the other nodes.
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This reference architecture is subject to verification through the inclusion of flow charts showing signalling flows
for MM, SM etc. in, e.g., an annex or other chaptersin the TR.

The inclusion of separate CBC node in the figure.
- Clarify the relationship with Mobile IP.
- Appropriate description on the GERAN will be added.]

The architecture shown and the components of which are described in subsequent sections allow for flexible and
scal eable mechanisms to support global roaming and interoperability with external networks such as PLMN, 2G Legacy
networks, PDNs and other multimedia V ol P networks.

5.3 Functional Elements

5.3.1 Call State Control Function (CSCF)

The CSCF consists of two components: the Serving CSCF and the Interrogating CSCF.

The Serving CSCF is used for mobile originated communications and also to support mobile terminated
communications, it provides the SPD and AH functionality defined below. The Serving CSCF supports the signalling
interactions with the UE viathe Gminterface. The HSS is updated with the Serving CSCF address and the HSS sends
the subscriber datato the Serving CSCF for storage.

The Interrogating CSCF is used for mobile terminated communications and is used to determine how to route mobile
terminated calls. The Interrogating CSCF interrogates the HSS for information to enable the call to be directed to the
Serving CSCF. The Interrogating CSCF provides the ICGW and AH functionality defined below.

[ Editor’s note: The role of the CCF (see below) with the Interrogating and Serving CSCF is for further study.]
For mobile terminated communications both Serving CSCF and I nterrogating CSCF functionality can be involved.
For mobile originated communications I nterrogating CSCF functionality is not required.
Both Serving CSCF and I nterrogating CSCF components can be provided in a single CSCF if required.
CSCF functionality:
ICGW (Incoming call gateway)
- Actsasafirst entry point and performs routing of incoming calls,

- Incoming call servicetriggering(e.g. call screening/call forwarding unconditional) may need to reside for
optimisation purposes,

- Query AddressHandling (implies administrative dependency with other entities)

- Communicates with HSS

CCF (Call Control Function)
- Cdl set-up/termination and state/event management
- Interact with MRF in order to support multi-party and other services
- Reports call events for billing, auditing, intercept or other purpose
- Receives and process application level registration

- Query AddressHandling (implies administrative dependency)
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- May provide service trigger mechanisms (service capabilities features) towards Application & services
network (VHE/OSA)

- May invoke location based services relevant to the serving network

- May check whether the requested outgoing communication is allowed given the current subscription.

SPD (Serving Profile Database)

- Interacts with HSS in the home domain to receive profile information for the ROO all-I P network user and
may store them depending on the SLA with the home domain

- Notifies the home domain of initial user’s access (includes e.g. CSCF signalling transport address, user ID
etc. needs further study)

- May cache accessrelated information (e.g. terminal 1P address(es) where the user may be reached etc.)

AH (AddressHandling)
- Analysis, trandlation, modification if required, address portability, mapping of alias addresses

- May do temporary address handling for inter-network routing.

5.3.2 Home Subscriber Server (HSS)

The Home Subscriber Server (HSS) is the master database for a given user. It is the entity containing the subscription
related information to support the network entities actually handling call/sessions.

As an example, HSS could provide support to the call control serversin order to complete the routing/roaming
procedures by solving authentication, authorization, naming/addressing resolution, location dependencies, etc...

HSSisresponsible for holding the following user related information:
- User Identification, Numbering and addressing information.

- User Security information: Network access control information for authentication and authorization

User Location information at inter-system level; HSS handles the user registration, and stores inter-system
location information, etc.

- The User profile (services, service specific information...)

Based on thisinformation, the HSS is al so responsible of supporting the CC/SM entities of the different control systems
(CS Domain control, PS Domain control, 1P Multimedia control...) offered by the operator.

HSS (HLR / UMS)

Location
information | ®"mwemer

Subscription
information

MSCServerHGMSCServerH SGSN| | GGSN| |R-SGW|
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Figure5-2: Example of a Generic HSS structure and basic interfaces

HSS may integrate heterogeneous information, and enable enhanced features in the core network to be offered to the

application & services domain, at the same time hiding the heterogeneity.
The HSS consists of the following functionalities:
- User control functions required by the IM CN subsystem.

— The subset of the HLR functionality required by the PS-Domain.

— Andthe CS part of the HLR, if it is desired to enable subscriber access to the CS-Domain or to support

roaming to legacy GSM/UMTS CS-Domain networks

HSS

- Authentication[™|IP Multimedi
Addrt Ing Authorization Control
protoco protocol protocol
termination| | termination T minon

Cx

15

Figure5-3: Example of a generic HSS structure with further breakdown into protocols over the basic

interfaces
The HSS structure is as follows (see also Figure 5-3):
M AP termination:
HSS terminates the MAP protocol as described in MAP specifications:

- User Location Management procedures
- User Authentication Management procedures
- Subscriber profile Management procedures,
- Cdl handling support procedures (Routing information handling)
- SSrelated procedures, €tc...

Addressing protocol termination:

HSS terminates a protocol to solve addressing according to appropriate standards:
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- Procedures for user names/numbers/addresses resolution

- Asanexample, DNS+ protocol could be a suitable candidate, asit is being defined within the ENUM
group in IETF (currently looking into URL/E.164 naming trandlation, etc...).

Authentication, Authorization protocol termination:
HSS terminates authentication and authorization protocols according to appropriate standards:
- User authentication and authorisation procedures for 1P based Multimedia services
- Asan example, Diameter protocol could be a suitable candidate, asit is being defined within IETF 1.
IPMM Control termination:

HSS terminates the |P based MM call control protocol, according to appropriate standards:
- User Location Management procedures for | P based Multimedia services
- |P based Multimedia Call handling support procedures (Routing information handling)

As an example, the SIP protocol (or some parts of it, related with location procedures) could be a suitable candidate.

5.3.3  Transport Signalling Gateway Function (T-SGW)

Thisis component in the ROO network is PSTN/PLMN termination point for a defined network. The functionality
defined within T-SGW should be consistent with existing/ongoing industry protocol interfaces that will satisfy the
regquirements.

- Mapscall related signalling from/to PSTN/PLMN on an IP bearer and sends it to/from the MGCF.
- Needsto provide PSTN/PLMN <-> IP transport level address mapping.

5.3.4 Roaming Signalling Gateway Function (R-SGW)

Therole of the R-SGW described in the following bulletsis related only to roaming to/from 2G/R99 CS and GPRS
domain to/from ROO UMTS Teleservices domain and UMTS GPRS domain and is not involving the Multimedia
domain.

- Inorder to ensure proper roaming, the R-SGW performs the signaling conversion at transport level
(conversion: Sigtran SCTP/IP versus SS7 MTP) between the legacy SS7 based transport of signaling and
the IP based transport of signaling. The R-SGW does not interpret the MAP / CAP messages but may
have to interpret the underlying SCCP layer to ensure proper routing of the signaling.

- (For the support of 2G / R99 CS terminals): The services of the R_SGW are used to ensure transport
interworking between the SS7 and the I P transport of MAP_E and MAP_G signalling interfaces with a 2G
/ R99 MSC/VLR

5.35 Media Gateway Control Function (MGCF)

This component is PSTN/PLMN termination point for a defined network. The functionality defined within MGCF
should be consistent with existing/ongoing industry protocols/interfaces that will satisfy the requirements.

- Controlsthe parts of the call state that pertain to connection control for media channelsina MGW.
- Communicates with CSCF.

- MGCF selects the CSCF depending on the routing number for incoming calls from legacy networks.

1 Work/early discussions on IETF are still ongoing
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- Performs protocol conversion between the Legacy (e.g. ISUP, R1/R2 etc.) and the ROO network call
control protocols.

- Out of band information assumed to be received in MGCF and may be forwarded to CSCF/MGW.

5.3.6  Media Gateway Function (MGW)

This component is PSTN/PLMN transport termination point for a defined network and interfaces UTRAN with the core
network over lu.

The functionality defined within MGW should be consistent with existing/ongoing industry protocolsinterfaces that
will satisfy the requirements.

A MGW may terminate bearer channels from a switched circuit network (i.e., DSOs) and media streams from a packet
network (e.g., RTP streamsin an | P network). Over lu MGW may support media conversion, bearer control and
payload processing (e.g. codec, echo canceller, conference bridge) for support of different lu options for CS services:
AAL2/ATM based as well as RTP/UDP/IP based.

- Interacts with MGCF, M SC server and GM SC server for resource control.
- Owns and handles resources such as echo cancellers etc.
- May need to have codecs.

The MGW will be provisioned with the necessary resources for supporting UMTS/GSM transport media. Further
tailoring (i.e packages) of the H.248 may be required to support additional codecs and framing protocols, etc.

The MGW bearer control and payload processing capabilitieswill also need to support mobile specific functions such
as SRNS relocation/handover and anchoring It is expected that current H.248 standard mechanisms can be applied to
enable this.

5.3.6.1 General Principles for Use of CS-MGW Resources

The following principles for use of CS-MGW resources apply:

1. it shall not be necessary to have the CS-MGW co-located with the MSC Server;

2. the CS-MGW resources need not be associated with any particular MSC Server (see note 1);

3. it shall be possible for any MSC Server to request resources of any CS-MGW in the network (see note 1);
4. it shall be possible for an RNC to connect to the CS-MGW indicated by the MSC server;

Note 1: For points 2 and 3 above, issues related to O& M procedures such as where notification of restart of a CSMGW
should be sent to, need to be considered. Extensions to H.248 may be required.

5.3.7 Multimedia Resource Function (MRF)

This component:

- performs multiparty call and multi media conferencing functions. MRF would have the same functions of an
MCU in an H.323 network.

- Isresponsible for bearer control (with GGSN and MGW) in case of multi party/multi media conference

- may communicate with CSCF for service validation for multiparty/multimedia sessions.
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5.3.8 MSC Server

MSC server mainly comprises the call control and mobility control parts of a GSM/UMTS MSC.

The MSC Server isresponsible for the control of maobile originated and mobile terminated 04.08CC CS Domain calls. It
terminates the user-network signalling (04.08+ CC+MM) and trandlates it into the relevant network — network
signalling. The MSC Server also contains a VLR to hold the mobile subscriber's service data and CAMEL related data.

MSC server controls the parts of the call state that pertain to connection control for media channelsinaMGW.

5.3.9 Gateway MSC Server

The GMSC server mainly comprises the call control and mobility control parts of a GSM/UMTS GM SC.

5.3.10 MSC
A MSC server and a MGW make up the full functionality of a MSC as defined in 23.002 Gateway MSC

5.3.11 Gateway MSC
A GMSC server and a MGW make up the full functionality of a GMSC as defined in 23.002

[Editor’s note: Thereisa need to consider possibilities that call incoming to the PLMN may be routed to entities other
than the GMSC, e.g., for networks that do not deploy CS domain.]

5.4 Description of Reference Points

5.4.1 Cx Reference Point (HSS — CSCF)

The Cx reference point supports information transfer between CSCF and HSS.
The main procedures that require information transfer between CSCF and HSS are
1) Proceduresrelated to Serving CSCF assignment
2) Procedures related to routing information retrieval from HSS to CSCF

3) Procedures related to UE-HSS infromation tunneling via CSCF

54.1.1 Procedures related to Serving CSCF assignment

Assigning a Serving CSCF for a subscriber

When a mobile subscriber becomes active (e.g. when terminal is powered on) and possibly when the subscriber moves, a
CSCF shall be assigned to serve the subscriber.

The CSCF selection mechanism is outside of the scope of this section. The selection could be made either by the
subscriber or by the HSS, but in any case it shall be authorised by the HSS by allowing the assignment procedure to
complete successfully.

It is outside of the scope of this section whether the assignment procedure is initiated by the CSCF or by the HSS, in
which order the related information is transferred, and whether the procedures include negotiation of parameters. In any
casg, it isrequired that the following types of information can betransferred between CSCF and HSS:

REQ 1: The Cx reference point shall support the transfer of CSCF-UE security parameters from HSS to CSCF, unless
SA3 defines a different method to support a secure association between UE and CSCF.

- Thisalowsthe CSCF and the subscriber to communicate in a trusted and secure way (thereisno apriori
trust relationship between a subscriber and a CSCF)
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- The security parameters can be for example pre-calculated challenge-response pairs, or keys for an
authentication algorithm, etc.

REQ 2: The Cx reference point shall support the transfer of service parameters of the subscriber from HSS to CSCF.
- Thismay include e.g. supplementary service parameters, application server address, triggers etc

- Note: it hasto be determined what parameters should be stored where depending on the service control
model. It has also to be made clear what are the functionality of the application level and service level.

REQ 3: The Cx reference point shall support the transfer of CSCF capability information from CSCF to HSS.
- Thismay include e.g. supported service set, protocol version numbers etc.
- Note: the requirement has to be revisited in view of the choice of the service control model.

REQ 4: The Cx reference point shall support the transfer of call signalling transport parameters from CSCF to HSS.
The requirement has to be revisited in view of the choice of the service control model.

- The HSS stores the signalling transport parameters and they are used for routing mobile terminated calls to
the Serving CSCF.

- The parameters may include e.g. |P-address and port number of CSCF, transport protocol etc.

The information mentioned in REQ 1 — 4 shall be transferred before the CSCF is able to serve the mobile subscriber. It
shall also be possible to update this information while the CSCF is serving the subscriber, for example if new
supplementary services are activated for the subscriber.

Cancelling the Serving CSCF assignment

When the subscriber deactivates the terminal or possibly when he moves, the Serving CSCF assignment shall be
cancelled.

REQ 5: The Cx reference point shall support the indication of cancelling the CSCF assignment.
- It shal be possible to initiate cancelling by both the CSCF and the HSS

54.1.2 Procedures related to routing information interrogation

The mobile terminated calls for a subscriber shall be routed either to a Serving CSCF or to a MGCF (if the subscriber is
roaming in alegacy network). When a mobile terminated call set-up arrives at a CSCF that is authorised to route calls,
the CSCF interrogates the HSS for routing information.

REQ 6: The Cx reference point shall support retrieval of routing information from HSS to CSCF

- Theresulting routing information can be either Serving CSCF signalling transport parameters (e.g. | P-
address).

- Note: the requirement hasto be revisited in view of the choice of the service control model.

54.1.3 Procedures related to UE-HSS information tunneling over Cx

The UE and HSS may need to exchange information that is transparent to CSCF, for example activation or modification
of supplementary services. The CSCF may forward this information between UE and HSS, and the Cx reference point
shall support tunneling of this information between CSCF and HSS.

REQ 7: The Cx reference point shall support tunneling of information that is exchanged between UE and HSS and
forwarded transparently by the CSCF.

5.4.2 Gf Reference Point (SGSN — EIR)

Refer to TS 23.060 for a description of this reference point.
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543 Gi (GGSN — Multimedia IP Network)

Refer to TS 23.060 for a description of this reference point.

5.4.4 Gm Reference Point (CSCF — UE)
Thisinterfaceisto allow UE to communicate with the CSCF e.g.

- register with a CSCF,

- Cdl origination and termination

- Supplementary services control.

The Gm reference point supports information transfer between UE and serving CSCF. The main procedures that require
information transfer between UE and serving CSCF are

- Proceduresrelated to Serving CSCF registration,
- Procedures related to User service requests to the serving CSCF,
- Procedures related to the Authentication of the Application/Service,

- Procedures related to the CSCF s request for Core Network resources in the Visited Network.

5.4.5 Gn Reference Point (GGSN — SGSN)

Refer to TS 23.060 for a description of this reference point.

5.4.6 Mc Reference Point (MGCF — MGW)

The Mc reference point describes the interfaces between the MGCF and MGW, between the MSC Server and MGW,
and between the GM SC Server and MGW. It has the following properties:

- full compliance with the H.248 standard, baseline work of which is currently carried out in ITU-T Study
Group 16, in conjunction with IETF MEGACO WG.

flexible connection handling which allows support of different call models and different media processing
purposes not restricted to H.323 usage.

- open architecture where extensions/Packages definition work on the interface may be carried out.

- dynamic sharing of MGW physical node resources. A physical MGW can be partitioned into logically
separate virtual MGWs/domains consisting of a set of statically allocated Terminations.

- dynamic sharing of transmission resources between the domains as the MGW controls bearers and manage
resources according to the H.248 protocols.

The functionality across the Mc reference point will need to support mobile specific functions such as SRNS
relocation/handover and anchoring. It isexpected that current H.248/IETF Megaco standard mechanisms can be applied
to enable this.

5.4.7 Mg Reference Point (MGCF — CSCF)

The Mg reference point is based on external specifications, e.g. SIP

5.4.8 Mh Reference Point (HSS — R-SGW)

This interface supports the exchange of mobility management and subscription data information between HSS and R99
and 2G networks. Thisisrequired to support Release 2000 network users who are roaming in R99 and 2G networks.
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5.4.9 Mm Reference Point (CSCF — Multimedia IP networks)

Thisisan IP interface between CSCF and | P networks. Thisinterface is used, for example, to receive acall request
from another Vol P call control server or terminal.

5.4.10 Mr Reference Point (CSCF - MRF)

Allows the CSCF to control the resources within the MRF.

5.4.11 Ms Reference Point (CSCF — R-SGW)

Thisis an interface between the CSCF and R-SGW.

5.4.12 Mw Reference Point (CSCF — CSCF)

Theinterface allows the Interrogating CSCF to direct mobile terminated calls to the Serving CSCF.

5.4.13 Nc Reference Point (MSC Server — GMSC Server)

Over the Nc reference point the Network-Network based call control is performed. Examples of thisare ISUP or an
evolvement of ISUP for bearer independent call control (BICC). In the R’ 00 architecture different options for signalling
transport on Nc shall be possible including I P.

5.4.14 Nb Reference Point (MGW-MGW)

Over the Nb reference point the bearer control and transport are performed. The transport may be RTP/UDP/IP or
AAL2 for transport of user data. In the ROO architecture different options for user data transport and bearer control shall
be possible on Nb, for example: AAL2/Q.AAL2, STM/none, RTP/H.245.

5.4.15 Reference Points towards SCP (CAP based interfaces)

Thisincludes the interfaces from the SGSN to the SCP, from the Serving CSCF (and possibly the Interrogating CSCF)
to the SCP, from the MSC Server to the SCP, and the GMSC Server to the SCP.

Theinterface from the SGSN to the SCP in the Applications and services domain is the interface defined for UMTS
GPRS to support Charging Application Interworking. The interface from the CSCF to the SCP is required to alow the
support of existing CAMEL based services.

The interface from the MSC Server to the SCP, and the GM SC Server to the SCP is the standard interface defined for
CAMEL feature, which provides the mechanisms to support services of operators which are not covered by standardized
UMTS/GSM services even when roaming outside the home PLMN.

The CAP based interfaces may be implemented using CAP over IP, or CAP over SS7 as shown in Figure 5-4.

CAP
TCAP
SCCP
M3UA MTP-3B Narrow-band SS7
SCTP (1) SAAL
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P (2 ATM(2) ST™ (2)

Figure 5-4: Protocol Stack for CAP

Note:

(1) InlIETFwork isongoing (e.g., SCTP/UDP/IP or directly SCTP/IP). The finally selected protocol stack is meant
here.

(2) The protocolsdo not correspond to the same OSI layer. They are drawn on the same height as they are "transport
alternatives’.

5.4.16 Gc, Gr, C, D Reference Points MAP based interfaces)

Thisincludes the interfaces from the GGSN to the HSS (Gc reference point), from the SGSN to the HSS (Gr reference
point), from the GMSC Server to the HSS (C reference point), and the MSC Server to the HSS (D reference point).

The MAP based interfaces may be implemented using MAP transported over |P, or MAP over SS7.

MAP can be transported on the same protocol stacks as CAP (refer to protocol stack in Figure 5-4)

5.4.17 Iu Reference Point

Thisisthe reference point between UTRAN and the ROO core network. Thisreference point is realized by one or more
interfaces:

- Between UTRAN and SGSN, transport of user datais | P based.
- Between UTRAN and SGSN, transport of signalling is based on IP or SS#7.

- Between UTRAN and MGW, transport of user datais based on different technologies (e.g., IP, AAL2), and
includes the relevant bearer control protocol in the interface.

- Between UTRAN and MSC server, transport of signalling is based on IP or SS#7.
When the lu_csis ATM based, then the protocols used can be based on R99 protocols or an evolved version.

When lu_csis|P based, new IP transport related protocols need to be added as part of the lu protocols. It shall be
possible to have R99 lu interface with M SCs compliant to R99 specifications in the network.

It shall be possible to have a R99 CS domain with R99 lu_cs reference point coexisting with a R00 lu reference point.

6 Mobility Management

[Note: The following sections are intended to be included potentially in a new ROO specification on |P multimedia
(proposed chapter, if any):

- 6]

[Note: The following sections are intended to be included in 23.121 (proposed chapter, if any):
- 621
- 6.3
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6.1 Address Management

6.1.1 Overview

The UMTS network may be implemented as a number logically separate | P networks which contain different parts of
the overall system. In this discussion each of these elementsisreferred to as an “IP Addressing Domain”. Withinan “1P
Addressing Domain” it is required that the nodes within the domain are part of a consistent non-overlapping | P-address
space. It isalso required that 1P packets may be routed from any node in the domain to any other node in the domain
using conventional 1P routing. In areal implementation an IP Addressing Domain may be a physically separate IP
network or an IP VPN.

IP Addressing Domains may be interconnected at various points. At these points of interconnect gateways, firewalls or
NATs may be present. It is not guaranteed that | P packets from one |P Addressing Domain can be directly routed to any
interconnected |P Addressing Domain. Rather inter-Domain traffic will be handled via firewalls or tunnels. Thisimplies
that different |P Addressing Domains can have different (and possibly overlapping) address spaces.

Figure 6-1 below shows the IP Addressing Domainsinvolved in PS-domain and | P-subsystem services.

Home Network
IM Subsystem

Inter-Network
IM Backbone

O IP Addressing domain Gi
i

Home Network G
SGSN| ps pomain Backbone

BG
oplSl
Inter-PLMN Visited Network
Backbone IM Subsystem
Gp
UE

Visited Network
SGSN| ps pomain Backbone

Traffic tunneled
over GPRS

A
v

Gi Implemented
on VPN or dedicated resources
for each instance

Figure 6-1 — IP Addressing Domains Involved In PS-Domain and IM Services

Though UMTS permits the possibility of using different IP Addressing Domains as shown above it is possible that
several different IP Addressing Domains fall under a common cooperative management regime. In this case the different
IP Addressing Domains may be physically implemented as a single domain at the operator’s discursion.

6.1.2 Addressing and Routing for Access to IM-Subsystem Services

NOTE: This section deals with a UE making access to |M-subsystem services only and viaUMTS. How a UE can
access IM subsystem services via other access types, or make simultaneous access to servicesin other |P networksis
FFS.

A UE accessing |M-Subsystem services requires an | P address which islogically part of the Visited Network IM
Subsystem |P Addressing Domain. This is established using an appropriate PDP-context. For routing efficiency this
context should be connected though an GGSN in the visited network. The connection between the UE and the Visited
Network IM Subsystem is shown below:
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Home Network
IM Subsystem

Inter-Network
IM Backbone

Virtual presence of UE
in visited network IM subsystem
(UE’s IP-address is here)

UE
\LSGSN Visited Network
Gi
T 4@,
PDP Context

Figure 6-2 UE Accessing IM Subsystem Servicesin the visited network

6.2 Context Activation and registration

The IP addressis allocated to UE either by GPRS or some other means e.g. by DHCP The UE shall use IP addresses
assigned to it for, but not limited to, the following:

- theexchange application level signaling (e.g., registration, CC) with the serving CSCF from the access
network currently used,

- application level registrationto IP MM CN subsystem as an address used to reach the UE [ Editor’ s Note:
The use of DNS names, NAI (Network Access Identifier RFC2486) and SIP URL instead of IP address for
application level registrationisFFY,

- an address used to reach the UE for multimediacalls.

In GPRS, the terminal is associated with an | P address when the primary PDP context is activated. The |P address used
for the purpose described above can be:

- theIP address obtained by the UE during the activation of a primary PDP context (e.g. if the UE does not
have any existing PDP context active or desires to use a different |P address)

- theIP address of one of the already active PDP contexts.

In the following, a description of the order in which the registration procedure is executed need and how the I P address
isalocated is shown. Figure 6-3 shows what procedures and in which order they are performed during the registration.
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UE GPRS IP MM CN
Subsystem

1. Bearer Level Registration: GPRS

2. PDP Context Activation

3. CSCF Discovery

4. Application Level Registration

L L L

Figure 6-3: Registration

The following steps are performed:

1. thebearer level registration is performed (e.g. when the terminal is switched on or upon explicit indication
from the user).

2. the PDP context activation is done. The UE has two options:

- activate aprimary PDP context and obtain anew IP address (e.g. if the UE does not have any existing
PDP context active or desiresto use a different |P address)

- activate a secondary PDP context and re-use the | P address of one of the already active PDP contexts.

3. UE performs the CSCF discovery procedure, where the UE performs a CSCF discovery to select the CSCF
to register with. [ Editor’s note: Details regarding the CSCF discovery procedure are FFS] .

There can be time gaps between these procedures and the following one. For instance, the UE may perform PDP context
activation and the CSCF discovery, but not the application level registration. The UE may use the activated PDP context
for other types of signalling, e.g. for CSCF discovery.

4. UE performs application level registration by providing the |P address obtained at step 2 to the CSCF
selected at step 3. The I P address used for signalling purposesis allocated in association with PDP context
activation and not on an incoming call basis. [ Editor’ s note: When and how often the UE should update
application level registration is FFS The selected CSCF becomes the serving-CSCF. Note that the S-CSCF
can be either in the home or visited network. [ Editor’ s hote: Where the association of the |P address used by
the UE and application level identifier is held in the network is FFS] From the S-CSCF point of view, the
I P address provided by the UE is the address where the UE is reachable for mobile-terminated call control
signalling and any other type of mobile terminated signaling.

Whether the procedures are activated individually by the UE or some of them are performed automatically depends on
implementation of the terminal and on the UE’ s configuration. For instance, the multimedia application in the UE could
start the application level registration and steps 2-4 would have to be executed in response to support the operation
initiated by the application. Interaction with the UE may happen during these steps.
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6.3 Location Management

6.3.1  Registration concepts for a RO0 Subscriber Roaming Into a Circuit-
Switched Network Domain

Figure 6-4 shows the registration concept for a ROO subscriber roaming into aUMTS/GSM CN domain .

___UMTS (R99-CS, and R0O0O-CS in
case of non-IP transport) subscriber
data download

Home WwK GSM (CS) subscriber data download

MSCVLR] Update
i | Lotation (IMSI)

AP

m

MSC/VLR

A

Visited Ul

Location (IMSI)

[ue |

Figure 6.4: Aroaming model for registration in a CN domain

The detailed message sequence chart for a UM TS ROO subscriber roaming into a CN domain is shown in Figure 6-5.
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8.
0.

1. LU
2. UMTS/GSM|Autentication
_ 3.LU -~
4. Insert Subscriber Data Req
5. Insert Subscriper Data Ack.
6. Update L ogation Ack.
< 7. LU Ack. 8. Cancel Location Reqg.
9. Cancel Location Ack.
— — I I I
Figure 6-5: Message sequence for roaming into a CN domain
1. TheUE initiatesthe UMTS R99/GSM L ocation Update procedure with the MSC/VLR of the visited network.

The LU message contains the IMSI of the subscriber.
The UMTS/GSM authentication is performed as per the existing UMTS R99/GSM specifications.

The MSC/VLR initiates the MAP Location Update procedure towards the HSS of the user via R-SGW. The HSS
storesthe VLR address etc. The message contains IMSI and other parameters as defined in UMTS R99/GSM
specifications. The message is passed through the R-SGW transparently while the SS7 to/from |P conversion is
performed in R-SGW.

The HSS provides the subscriber data for the roaming user to VLR by sending MAP Insert Subscriber Data
message via R-SGW. The message contains IMSI and other necessary parameters as defined in the
UMTS/GSM specification. The message is passed through the R-SGW transparently while the SS7 to/from 1P
conversion is performed in R-SGW.

The serving VLR then acknowledges the receipt of the subscriber data to the HSS via R-SGW.

The HSS acknowledges the completion of location updating procedure to the MSC/VLR via R-SGW.
The MSC/V LR acknowledges the completion of location updating procedure to the UE.

The HSS sends the MAP Cancel Location message to the old MSC/VLR (optional procedure).

Location cancellation is acknowledged to the HSS by the old MSC/VLR.

NOTE 1: The steps 8 and 9 above assume that the UE was previoudly registered to a CN domain .

NOTE 2: The MAP messages between the MSC/VLR and HSS are passed transparently via R-SGW. The R-SGW does
not interpret the MAP messages in anyway, but performs only the lower level conversion between SS7 and IP. Thisisin
accordance with the 3GPP definition for R-SGW.
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6.4 Handover

For handover of circuit-switched services involving the change of CN equipment (only CS-MGW or CS-MGW and
M SC-server) the anchor principle shall be applied.

- Thefirst MSC Server involved in a call will become the Anchor MSC Server for this call during and after
handover , and will remain in the call until the call is released. Every subsequent handover (Intraand Inter)
will be controlled by this MSC Server.

- Thefirst CSMGW involved in a call will become the Anchor CS-MGW for this call during and after
handover , and will remain in the call until the call isreleased. The Nc interface is anchored in the CS-
MGW, the correlation between MGW to PSTN and the MGW to UTRAN remain fixed until the call is
rel eased.

6.5 Mobility across networks

[ Editor’s note: this section with deal with e.g. Mobile IP related issues)

7 Application Level Registration

7.1 Requirements considered for Registration

The following points are considered as requirements for the purpose of the registration procedures.

1. Thearchitecture shall allow for the serving CSCFs to have different capabilities or access to different capabilities.
E.g. aVPN CSCF or CSCFsin different stages of network upgrade.

2. The network operator shall not be required to reveal the internal network structure to another network. Association
of the node names of the same type of entity and their capabilities and the number of nodes will be kept within an
operator’s network. However disclosure of the internal architecture shall not be prevented on a per agreement
basis.

3. A network shall not to expose the explicit |P addresses of the nodes within the network (excluding firewalls and
border gateways).

4. Itisdesirablethat the UE will use the same registration procedure(s) within its home and visited networks.

5. Itisdesirable that the procedures within the network(s) are transparent to the UE, when it register with the IM CN
subsystem with either its home or visited CSCF.

6. Theserving CSCF understands a service profile and the address of the functionality of the proxy CSCF.

7.2 Registration flows

Annex B presents the detailed application level registration flows and requirements used to define the registration
process. Thisinformative Annex isto be used as the basis for further work within SA2.

8 Service Platforms

[ Editor’ s note: this chapter deals withVHE/OSA, SAT, CAMEL etc.]
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[Note: The following sections are intended to be included potentially in a new ROO specification on IP multimedia
(proposed chapter, if any):

- 7.2
8.1 Location Services

8.2 VHE

In order to allow the support of existing CAMEL based services, and to allow the development of new services
independent of network domain, the home CSCF should support a CAP interface. In this case operators could then
choose for their subscribers to register to the vCSCF in networks that also support CAMEL. This situationis similar to
that in GSM today.

Note: the exact implementation is dependent upon the agreed service architecture

However in the case where the visited network does not support CAMEL or the capabilities to support a given service
then it shall be possible to provide call control in the hCSCF. This would mean that either the user is registered with the
hCSCF directly, or if the user is registered in the vCSCF, then the vCSCF shall be able to forward the call set up request
to the hCSCF. This case shall also be supported for operators that choose to have all of their subscribers (including
roamers) supported by the hCSCF.

9 Multimedia

[ Editor’ s note: this chapter dealswith multimedia related issues such asSIP, H.324, their impact on the reference
architecture etc.]

[Note: The following sections are intended to be included potentially in a new ROO specification on |P multimedia
(proposed chapter, if any):

- 81
- 82

9.1 Signalling

A Single call control between the UE and CSCF. For MultiMedia type services delivered via the PS Domain within
the ROO architecture, asingle call control protocol shall be used between the user equipment UE and the CSCF (over the
Gm reference point).

Protocols over the Gm reference point. The single protocol applied between the UE and CSCF (over the Gm
reference point) within the ROO architecture will be based on SIP (as defined by RFC 2543, other relevant RFC's, and
additional enhancements required to support 3GPP’ s needs).

A Single call control on the Mw, Mm, Mg. A single call control protocol shall be used on the call control interfaces
between M GCF and CSCF, between CSCFs within one operator’ s network and between CSCFsin different operators
networks.

Protocolsfor the Mw, Mm, Mg. The single call control protocol applied to the interfaces between MGCF and CSCF,
between CSCFs within one operator’ s network and between CSCFs in different operator’s networks will be based on
SIP (as defined by RFC 2543, other relevant RFC's, and additional enhancements required to support 3GPP’s needs).

UNI vs. NNI call control. The SIP based signalling interactions between CN elements may be different then SIP based
signalling between the UE and the CSCF.
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9.2 Support of Roaming Subscribers

The Release 2000 architecture shall be based on the principle that the service control for aroaming subscriber is
designated by the Home network.

Application
Server  |4—p| Sewing Home
Network

CSCF

Visited

UE Network

Figure 8-1: Support of a UE via Serving CSCF in Home Network

The serving CSCF can be located either in the Home network (see Figure 8-1) or in the visited network (see Figure 8-2).

This assignment of the serving CSCF is designated by the Home network during the registration of the UE at the visited
network.

Application

Server Home

Network

UE

Figure 8-2: Support of the UE via Serving CSCF in the Visited Network

The ROO standards shall support roaming for IM users between operators. To achieve roaming a serving CSCF is
required.The serving CSCF can be located in the visited network or in the home network. The decision asto whether

the UE is served by a serving CSCF in the home network or a serving CSCF in the visited network is made by the home
network.

- When subscribers roam to networks where serving CSCF is not offered, the roamed to (visited) network
must support aproxy CSCF. The proxy CSCF will enable the call control to be passed to the home
network based serving CSCF which will provide service control.

- When subscribers roam to networks where a serving CSCF is offered but the home network decidesto
use a home network based serving CSCF, the roamed to (visited) network must support a proxy CSCF.
The proxy CSCF will enable the call control to be passed to the home network based serving CSCF
which will provide service control.
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- When subscribers roam to networks where a serving CSCF is offered and the home network decides to
use the visited network based serving CSCF solution, the visited network serving CSCF may be used to
provide service control to the roamed subscriber.

The visited network may support serving CSCF for inbound roamers.
The visited network shall support proxy CSCF for inbound roamers.

If avisited network decides not to offer serving CSCF capability for inbound roamers, then the home network shall
provide a serving CSCF to support IM Roaming.

The home network may provide a serving CSCF for outbound roamers even when a visited network offers the support of
aserving CSCEF (in this case the visited network provides proxy CSCF).

When users are within their home network, a home network based serving CSCF provides service control. |f the home
operator wishes to use home service control for outbound roamers, then a home network based serving CSCF shall be
used for outbound roamers’ service control.

9.2.1  Assignment of Serving CSCF

The home network shall designate the serving CSCF in the home network or with the help of the visited network,
request a serving CSCF in the visited network. This selection is done on a per subscriber basis at registration time based
on consideration of at least the following factors:

a) The service capabilities and toolkits supported by the visited network and the home network

b) The subscription profile of the subscriber.

9.3 Transcoder

10Q0S
[Note: The following sections are intended to be included in TS 23.107 (proposed chapter, if any):

- 9.1.1 (new Chapter 4.4)
- 9.1.2 (new Chapter 4.5)

9.2 (Chapter 6.2)

9.3 (Chapter 6.4.3.1)]

10.1 QoS Requirements

10.1.1 End-to-End QoS Negotiation Requirements

- The UMTS QoS negotiation mechanisms used for providing end-to-end QoS in UMTS Release 2000 shall
be backward compatible with UMTS Release 99.

- The UMTS QoS negotiation mechanisms used for providing end-to-end QoS shall not make any assumptions
about the situation in external networks which are not within the scope of 3GPP specifications.

- The UMTS QoS negotiation mechanisms used for providing end-to-end QoS shall not make any assumptions
about application layer signalling protocols.

- No changesto non-UMTS specific QoS negotiation mechanisms.
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- The UMTS QoS negotiation mechanisms used for providing end-to-end QoS shall not make any assumptions
about applications which may be used on terminal equipment attached to mobile terminals.

- Unnecessary signalling complexity and processing complexity in the network elements as well as the mobile
terminal shall be avoided.

- Unnecessary signalling traffic due to end-to-end QoS negotiation shall be avoided.

- Methods for user authentication as well as billing and charging mechanisms related to the end-to-end QoS
negotiation shall be kept as simple as possible.

- Minimum changes to network architecture and mechanisms due to introduction of end-to-end QoS
negotiation.

- The UMTS network shall be able to negotiate end-to-end QoS also for mobile terminals and applications
which are not able to use QoS negotiation mechanisms other than the ones provided by UMTS.

10.1.2 QoS Policy Requirements
- The UMTS policy mechanisms described in TS 23.060 shall be used for control of the UMTS bearers.

- Interaction between UMTS bearer services and | P bearer services shall only occur at the trandlation function
in the UE and GGSN.

Note: The following general guidelines shall apply [ Editor’s note: these notes will not be included in the normative
portion of the specifications] :

- ThelP policy framework employed in UMTS shall, asfar as possible, conform to IETF “Internet
Standards’. The IETF policy framework may be used for policy decision, authorization, and control of the
IP level functionality, at both user and network level.

- There shall be separation between the scope and roles of the UMTS policy mechanisms and the IP policy
framework. Thisisto facilitate separate evolution of these functions.

10.2 QoS End-to-End Functional Architecture

To provide QoS end-to-end, it is necessary to manage the QoS within each domain. An IP BS Manager is used to
control the external |P bearer service. Due to the different techniques used within the | P network, this communicatesto
the UMTS BS manager through the Trandation function.

To enable coordination between events in the application layer and resource management in the IP bearer layer, an
element called IP Policy Control is used asalogical policy decision element. It is also possible to implement a policy
decision element internal to the IP BS Manager in the GGSN. The IP policy architecture does not mandate the policy
decision point to be external to the GGSN.

Whenever resources not owned or controlled by the UMTS network are required to provide QoS, it is necessary to
interwork with an external resource manager that controls those resources.

IP BS Manager

The IP BS Manager uses standard | P mechanisms to manage the | P bearer service. These mechanisms may be different
from mechanisms used within the UMTS, and may have different parameters controlling the service. The

transl ation/mapping function provides the interworking between the mechanisms and parameters used within the UMTS
and the external | P bearer service, and interacts with the |P BS Manager.

If an IP BS Manager exists both in the UE and the Gateway node, it is possible that these |P BS Managers communicate
directly with each other by using relevant signalling protocols.

The required optionsin the table define the minimum functionality that shall be supported by the equipment in order to
alow multiple network operators to provide interworking between their networks for end-to-end QoS. Use of the
optional functions listed below, other mechanisms which are not listed (eg over-provisioning), or combinations of these
mechanisms are not precluded from use between operators.
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The IP BS Managersin the UE and GGSN provide the set of capabilities for the |P bearer level as shownin Table 9-1.
Provision of the IP BS Manager is optional in the UE, and required in the GGSN.

Table 9-1: IP BS Manager capability in the UE and GGSN

Capability
DiffServ Edge Function Optiona Required
RSVP/IntServ Optional Optional
I P Policy Enfor cement Point Optiona Required (*)

(*) Although the capability of IP policy enforcement is required within the GGSN, the control of 1P policy through the
GGSN is anetwork operator choice. Where the APN is not located at the GGSN, the location of policy enforcement
point is for further investigation.

IP Policy Control

The IP Policy Control isalogical policy decision element which uses standard |P mechanisms to implement policy in
the IP bearer layer. These mechanisms may be conformant to, for example, the framework defined in IETF [RFC2573]
“A Framework for Policy-based Admission Control” where the IP Policy Control is effectively a Policy Decision Point
(PDP). The P Policy Control makes decisionsin regard to network based IP policy using policy rules, and
communicates these decisions to the IP BS Manager in the GGSN, which isthe |P Policy Enforcement Point (PEP).

A protocol interface between the |P Policy Control and application servers/proxies (e.g. local SIP proxy) supports the
transfer of policy related information from the application layer to the policy decision point. [Editor’s note: The exact
mechanisms, protocols whether proprietary or standardized, and how they are used are for further study.]

A protocol interface between the IP Policy Control and GGSN supports the transfer of information and policy decisions
between the policy decision point and the IP BS Manager in the GGSN. [Editor’snote: The exact mechanisms,
protocols whether proprietary or standardized, and how they are used are for further study. One possible candidateis
the COPS protocol [ RFC2748] which describes a simple query and response protocol that can be used to exchange
policy information between a policy server (PDP) and its client (PEP). Where RSVP is used as the signalling protocol
in the IP bearer level, a COPS protocol variant carrying embedded RSVP information, i.e., COPS-RSVP, defined in
[RFC2749] may be used.]

The IP Policy Control bases policy decisions only on information obtained from nodes / elements within its domain or
from nodes with which it has atrust relationship. The IP Policy Control needs to be in the same domain as the GGSN or
have a trust relationship with the GGSN.

Note: Currently in IETF, inter-domain policy interactions are not defined.

Note: The security issues regarding the trust relationship between the nodes/ elements is outside the scope of this
chapter.

[Editor’snote: Additionally, the IP Policy Control may have protocol interfaces to other devices (e.g., AAA, bandwidth
broker) which support transfer of information (e.g., authentication, availability of resources, etc.) for usein policy
decisions. These are for further study.]

[ Editor’s note: Where the access point of the APN is not located at the GGSN, the location of policy enforcement point
isfor further investigation. The IP policy architecture for cases where the access point of the APN islocated in a third
party network, e.g., a corporate network, is for further study.]

Resour ce M anager

Within the UMTS network, there is resource management performed by various nodes in the admission control decision.
The resources considered here are under the direct control of the UMTS network.

In 1P Networks, it is also necessary to perform resource management to ensure that resources required for a service are
available. Where the resources for the |P Bearer Service to be managed are not owned by the UMTS network, the
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resource management of those resources would be performed through an external resource management function for the
IP network.

In addition, where the UM TS network is also using external |P network resources as part of the UMTS bearer service

(for example for the backbone bearer service), it may also be necessary to interwork with an external 1P resource
manager.

[Editorial Note: The following needs further clarification: (1) the functional split between the IP BS Manager and
Resource Manager, and between the 1P Policy Control and Resource Manager, (2) the exact location and control
scope of the Resource Manager, (3) the interface between the IP BS Manager and the Resource Manager, the exact
mechanisms, protocols whether proprietary or standardized, and how it is used.]

Figure 9-1 shows the scenario for control of an IP service using IP BS Managers in both possible locations in the UE
and Gateway node and an external Resource Manager. The figure also indicates the optional communication path
between the |P BS Managersin the UE and the Gateway node.

aEl_glicatiOH IP Policy Resource
Servers Control Manager

(e-g.. Toca
STP proxy) ?

UE UTRAN CN EDGE Gateway i Ext. IP

[

Netw.

IP BS
Manager Ext. IP
Service
Adm./Cap. Adm./Cap. Adm./Cap. | | Subsc. Adm./Cap. Control
Control Control Control Control Control Transl. |

UMTS BS
y ._—7

UMTS BS
RAB k—1 Manager Manager
Manager

Radio K<—3 Radio luBS & 3| luBS CNBS 3 CNBS

BEnager BBnager Manager Maaager Manager Manager
UTRA Kk—>| UTRA IUNS &—>| IuNS BB NS €—{ BB NS

ph.BS M ph.BS M Manager Manager Manager| Manager

<—> protocol interface 4—> service primitive

Figure 9-1: QoS management functions for UMTS bearer service in the control plane for an external
IP Service

Note: This does not cover the cases of acircuit switched service, or an IP service interworking with an ATM service at
the gateway node.

[ Editor’s note: The actual split of the UE into separate elements (as described in TS 23.002 and TS 24.002) as well as
the terminology regarding the UE elements and the distribution of functionalities between the UE elementsis for
further study. The modeling of the UE in TS 23.107 isnot in line with TS 23.002 and TS 24.002, which makes this
clarification necessary.]

[Editor’s note: Elements external to the nodes are used to highlight and explain possible solutions to requirements that

have been identified. If elements or interfaces are specified or mandated within 3GPP, they shall be included in the
Reference Architecture.]
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10.3 UMTS Bearer Service Parameters

One additional QoS parameter has been defined for the RO0O UMTS bearer service:
Sour ce statistics descriptor (‘speech’/'unknown’)

Definition: specifies characteristics of the source of submitted SDUSs.

[Purpose: Conversational speech has a well-known statistical behaviour (or the discontinuous transmission (DTX)
factor). By being informed that the SDUs for a UMTSbearer are generated by a speech source, UTRAN, the SGSN and
the GGSN may, based on experience, calculate a statistical multiplex gain for use in admission control on the relevant
interfaces.]

[ Editor's note: The number of different source statistics descriptors that should be allowed is FFS]

11 Transport

[ Editor’ s note: this chapter dealswith user and control plane transport issues for relevant interfaces)
[Note: The following sections are intended to be included in 23.121 (proposed chapter, if any):
- 10.1]

11.1 IP Version Issues
The ROO architecture will be designed to support Ipv4 / 1pv6 based on the statements below.

- IPtransport between network elements of the IP Connectivity services (between RNC, SGSN and GGSN)
and I P transport for the CS Domain.

« Both Ipv4 / 1pv6 are already options within R99 for P connectivity. No change moving to ROO
- |P Multimedia CN subsystem elements (UE to CSCF and the other elements e.g. MRF):

« The architecture shall make optimum use of |pv6.

« The ROO IM CN subsystem shall exclusively support Ipv6.

» The RO0 UE shall exclusively support Ipv6 for the connection to ROO IM services.

[ Editor’s note: The exact set of the functionality available in the whole Ipv6 protocol suite (such as IPSec,
IP multicast etc.) that will be mandated in ROO standardsis FFS]

- Accessto existing data services (Intranet, Internet,...):

«  The UE shall be able to access Ipv4 and |pv6 based services.

12 Point-to-Multipoint
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13 Security

14 Charging

15UTRAN Aspects

[ Editor’ s note: requirements on UTRAN from a system per spective]

16BSS Aspects

17 Alternative Access Networks

[ Editor’ s note: this chapter dealswith system aspects relating to other access tehnologies than UTRAN, e.g. EDGE and
Hiperlan2]

18 Multi-mode

[ Editor’ s note: this chapter dealswith issuesin relation to the handling of multimode terminalg]

19 Compatibility

[ Editor’ s note: this chapter dealswith compatibility issues between different releases, and between different options]

20Work Plan

[ Editor’ s note: an overall workplan is specified here]

An overall work plan for ROO may be found in TR 30.801 v.1.1.0.

Appendix A (Informative) : QoS Conceptual Models

A.1l Introduction

There are many different end-to-end scenarios that may occur from a UE connected to a UTMS network. The following
examples depict how end-to-end QoS will be delivered for a number of scenarios that are considered to be significant.

In all the scenarios presented below, the network architecture is as shown in Figure below.
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Figure A-1 Network Architecture

Notes:
- Although the core network is shown as asingle domain, it may consist of a number of separate domains.

- Thestructure of the Local UE is not specified. It includes cases from a simple hogt, to a gateway to a
network such asaLAN. If the UE is acting as a gateway, it is responsible for providing the IP BS
Management towards the extended network.

- Theremote side is shown as a simple host. Other more complex cases on the remote side such as a private
LAN with over-provisioning, or possibly LAN priority marking, and DiffServ and/or RSV P capable routing
elementsis not depicted. It is envisaged however that interworking between the QoS mechanismsin a more
complex remote user side could also be performed with some similarities to the mechanisms shown at the
local side.

- The GGSN and the APN are co-located in these scenarios.

The reference point shown at the UE is at the interface to the UE. Within the UE, the QoS control could be derived from
any of the mechanisms that occur across that reference point, or it could use a different mechanism internally.

Although the scenarios currently identified are mainly using DiffServ in the core network (RSVP isindicated as an
dternative in scenario 4), it is not mandated that Diff Serv must be used in the core network. Other mechanisms, for
example, over-provisioning and aggregated RSV P may be used.

A.2 Scenarios

[Editorial Note: the precedence and sequence of the different phases of session / bearer establishment need further
study.]

[Editorial Note: note that the notion of “ core network” is according to Figure A-1 which is not fully in line with the
main body of thisTR.]

Note: Scenario 5 and 6 is reserved for the Release 2000 | P multimedia services involving, e.g., SIP signalling , IP
policy control, and subscription checking.

A.2.1 Scenario 1

The UE does not provide an IP BS Manager. The end-to-end |P QoS bearer service towards the remote terminal is
controlled from the GGSN.

The scenario assumes that the GGSN supports Diff Serv edge functions, and the core network is Diff Serv enabled.
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In this scenario, the control of the QoS over the UMTS access network (from the UE to the GGSN) may be performed
either from the terminal using the PDP context signalling, or from the SGSN by subscription data.

The IP QoS for the downlink direction is controlled by the remote terminal up to the GGSN. The GGSN will apply
receiver control DiffServ edge functions and can reclassify the data (remarking the DiffServ Code Point (DSCP)). This
may affect the QoS applied to the data over the UMTS access (the TFT may use the DSCP to identify the data to be
alocated to the PDP context).

The end-to-end QoSiis provided by alocal mechanism in the UE, the PDP context over the UMTS access network,
DiffServ through the core network, and DiffServ in the remote access network in the scenario shown in the figure below.
The GGSN provides the interworking between the PDP context and the DiffServ function. However, the interworking
may use information about the PDP context which is established, or be controlled from static profiles, or dynamically
through other means such as proprietary HT TP based mechanisms. The UE is expected to be responsible for the control
of the PDP context, but this may instead be controlled from the SGSN by subscription.

QoS on remote accesy
link controlled by

The UE controls
the QoS mechanisms

QoS in UMTS controlled by
PDP context.

QoSin core network controlled
by DS. DS marking performed by

from the UE. | GGSN. | DS,
i —LS Fi >§ Uplink Data
> PDP Flow J i i
The UE may control i QoS in UMTS controlled by i QoS in core network controlled QoS on remote access
the QoS mechanisms {  PDP context selected by i by DS. DS marking performed by | link controlled by
from received 'OTFT. ! RUE, or remarking by RAP. DS or other means.
information. | |
«— |
i S < Downlink Data
P PDP Flow
UE GGSN Remote Remote
AP Host
Figure A-2: Local UE does not provide IP BS Manager
Notes:

- Thesolid horizontal lines indicate the mechanism that is providing QoS for the flow of datain the direction
indicated.

- The dashed horizontal lines indicate where QoS control information is passed that is not directly controlling
the QoS in that link/domain.

- Thearrows on the horizontal lines indicate nodes that receive information about QoS from that mechanism,
even if that mechanism is not used to control the QoS over that link/domain.

- Thesolid vertical lines indicate interworking between the different mechanisms.

No solid vertical lineis shown from DiffServ to PDP flow on the downlink at the GGSN. The TFT determines the QoS
applicable over the UMTS access. However, the configuration of the TFT may use the Diff Serv to select the PDP
context to be applied, so there may be interworking between DiffServ and the PDP Flow viathe TFT filters.

A.2.2 Scenario 2
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The UE performs an IP BS function which enables end-to-end QoS without IP layer signalling towards the IP BS
function in the GGSN, or the remote terminal.

The scenario assumes that the UE and GGSN support DiffServ edge functions, and that the core network is DiffServ
enabled.

In this scenario, the control of the QoS over the UMTS access network (from the UE to the GGSN) may be performed
either from the terminal using the PDP context signalling. Alternatively, subscription data accessed by the SGSN may
override the QoS requested via signalling from the UE.

In this scenario, the terminal supports DiffServ to control the IP QoS through the core network.

The IP QoS for the downlink direction is controlled by the remote terminal up to the GGSN. The PDP context controls
the QoS between the GGSN and the UE. The UE may apply DiffServ edge functions to provide the DiffServ receiver
control. Otherwise, the DiffServ marking from the GGSN will determine the IP QoS applicable at the UE.

The end-to-end QoS is provided by alocal mechanism in the UE, the PDP context over the UMTS access network,
DiffServ through the core network, and DiffServ in the remote access network in the scenario shown in Figure A-3
below. The UE provides control of the DiffServ, and therefore determines the appropriate interworking between the
PDP context and DiffServ.

The GGSN DiffServ edge function may overwrite the DSCP received from the UE, possibly using information regarding
the PDP context which is signalled between the UMTS BS managers and provided through the trand ation/mapping
function to the IP BS Manager.

Note that DiffServ control at the Remote Host is shown in this example. However, other mechanisms may be used at the
remote end, as demonstrated in the other scenarios.

The UE controls ! QoSinUMTS controlled by QoSin core network controlled | QoS on remote accesy
the QoS mechanisms | PDP context. by DS. DS marking performed by | link controlled by |
from the UE. i UE DS marking carried UE (or remarking by GGSN). i DS. i
! trangparently. ! !
»@ ................................. p—DS ;i >€ Uplink Data
The UE may control i QoS in UMTS controlled by QoSin core network controlled i QoS on remote accesa:
the QoS mechanisms i PDP context selected by by DS. DS marking performed by i link controlled by i
from received ' TFT. RUE, or remarking by RAP. ! DSor other means. |
information. ! Remote DS marking/ GGSN | |
i remarking carried | |
i transparently. i i
+— g : :
L voeereresnsnsesisnsnsnintanned IbE < . Downlink Data
€ PDP Flow ; | |
The UE performs
DS edge functions: UE GGSN Remote Remote
AP Host
Figure A-3: Local UE supports DiffServ
A.2.3 Scenario 3

The UE performs an IP BS function which enables end-to-end QoS using IP layer signalling towards the remote end.
Thereisno IP layer signalling between the IP BS Managers in the UE and the GGSN. However, the GGSN may make
use of information regarding the PDP context which is signalled between the UMTS BS managers and provided through
the trand ation/mapping function.
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This scenario assumes that the UE and GGSN support DiffServ edge functions, and that the core network is DiffServ
enabled. In addition, the UE supports RSV P signalling which interworks within the UE to control the DiffServ.

In this scenario, the control of the QoS over the UMTS access network (from the UE to the GGSN) may be performed
either from the terminal using the PDP context signalling. Alternatively, subscription data accessed by the SGSN may
override the QoS requested via signalling from the UE.

In this scenario, the terminal supports signalling via the RSV P protocol to control the QoS at the local and remote
accesses, and DiffServ to control the | P QoS through the core network. The RSV P signalling protocol may be used for
different services. It isonly expected that RSV P using the Integrated Services (IntServ) semantics will be supported. Itis
only expected that only RSV P using the Integrated Services (IntServ) semantics would be supported, although in the
future, new service definitions and semantics may be introduced. The entities that are supporting the RSVP signalling
may fully support the specifications for IntServ and IntServ/DiffServ interwork. If not, they are expected to set the break
bit.

The QoS for the wireless access is provided by the PDP context. The UE may control the wireless QoS through
signalling for the PDP context. The characteristics for the PDP context may be derived from the RSVP signalling
information, or may use other information.

QoS for the IP layer is performed at two levels. The end-to-end QoS is controlled by the RSV P signalling. Although
RSVP signalling can be used end-to-end in the QoS model, it is not necessarily supported by all intermediate nodes.
Instead, DiffServ is used to provide the QoS throughout the core network.

At the UE, the datais also classified for DiffServ. Intermediate QoS domains may apply QoS according to either the
RSVP signalling information or Diff Serv mechanisms. In this scenario, the UE is providing interworking between the
RSVP and DiffServ domains. The GGSN may override the DiffServ setting from the UE. This GGSN may use
information regarding the PDP context in order to select the appropriate Diff Serv setting to apply, as shown in the figure
below.

The end-to-end QoSiis provided by alocal mechanism in the UE, the PDP context over the UMTS access network,
DiffServ through the core network, and DiffServ in the remote access network in the scenario shown in Figure A-4
below. The RSV P signalling may control the QoS at both the local and remote accesses. This function may be used to
determine the characteristics for the PDP context, so the UE may perform the interwork between the RSVP signalling
and PDP context.

The UE provides control of the DiffServ (although this may be overwritten by the GGSN), and in effect, determines the
appropriate interworking between the PDP context and DiffServ.

The UE controls QoS in UMTS controlled by QoS in core network controlled i QoS on remote acc&s#

the QoS mechanisms | PDP context. by DS. DS marking performed by i link controlled by i

from the UE. UE DS marking and RSVP UE, or by GGSN basedon PDP | either DSor RSVP. !

signalling carried context signalling. i |

transparently. RSVP signalling carried | i

— transparently. . ] | |

I SO OUUOUUUURUTRTUUPIONE SRS RSVESignaling........ >
OO p—DS > > Uplink Data

The UE may control QoS in UMTS controlled by QoS in core network controlled i QoS on remote access

the QoS mechanismsi PDP context selected by by DS. DS marking performed by i link controlled by i
from received TFT. RUE (or remarking by RAP). ! either DSor RSVP. !
information. Remote DS marking/GGSN RSVP signalling carried i |
remarking and RSVP transparently. | i
signalling carried | i
<+ - ! :
ANSPACHY s A RSVP.signalling....... r—
................................. . DS i‘ : Downlink Data
PDP Flow
The UE performs
DS edge functions UE GGSN Remote Remote
and RSVP AP Host
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Figure A-4: Local UE supports RSVP signalling with IntServ semantics, and DiffServ

A.2.4 Scenario 4

The UE performs an IP BS function which enables end-to-end QoS using IP layer signalling towards the remote end.
However, the UE relies on this end-to-end communication being utilised by at least the access point (GGSN) in order to
provide the end-to-end QoS.

This scenario assumes that the UE and GGSN support RSV P signalling which may control the QoS directly, or
interwork with DiffServ. The core network is RSV P and/or DiffServ enabled.

In this scenario, the terminal supports signalling via the RSV P protocol to control the QoS across the end-to-end path.
The GGSN also supports the RSV P signalling, and uses this information rather than the PDP context to control the QoS
through the core network. The control of the QoS through the core is expected to be supported through interworking
with DiffServ at the GGSN, althopugh it may optionally be supported by per flow resource reservation. The RSVP
signalling protocol may be used for different services. It is only expected that only RSV P using the Integrated Services
(IntServ) semantics would be supported, although in the future, new service definitions and semantics may be
introduced. The entities that are supporting the RSV P signalling may fully support the specifications for IntServ and
IntServ/DiffServ interwork. If not, they are expected to set the break bit.

In this scenario, the control of the QoS over the UMTS access network (from the UE to the GGSN) may be performed
either from the terminal using the PDP context signalling. Alternatively, subscription data accessed by the SGSN may
override the QoS requested via signalling from the UE.

QoS for the IP layer is performed at two levels. The end-to-end QoS is controlled by the RSV P signalling. Although
RSV P signalling occurs end-to-end in the QoS model, it is not necessarily supported by al intermediate nodes. Diff Serv
is used to provide the QoS throughout the core network, athough optionally each node may support RSVP signalling
and allocation of resources per flow.

The GGSN supports the RSV P signalling and acts as the interworking point between RSV P and DiffServ. Intermediate
QoS domains may apply QoS according to either the RSV P or DiffServ mechanisms.

The end-to-end QoS is provided by alocal mechanism in the UE, the PDP context over the UM TS access network,
DiffServ through the core network, and RSV P in the remote access network in the scenario shown in Figure A-5 below.
The RSVP signalling may control the QoS at the local access. This function may be used to determine the characteristics
for the PDP context, so the UE may perform the interwork between RSV P and the PDP context.

The UE controls QoSin UMTS controlled by i QoS in core network controlled QoS on remote access
the QoS mechanisms | PDP context. i by DS. DS marking performed by | link controlled by
from the UE. RSVPsignalling carried ! GGSN based on RSVP. either DS or RSVP.
transparently. |
e >I ............... RSVP.Signaling..... !
: D > P Uplink Data
> PDP Flow >
The UE may control QoSin UMTS controlled by QoS in core network controlled QoS on remote access
the QoS mechanisms | PDP context selected by by DS. DS marking performed by | link controlled by
from received TFT. RUE (or remarking by RAP, either DS or RSVP.
information. RSVPsignalling (and DSCP) | possibly using RSV P information).
carried transparently. i
<+ i N~
................................. ig--...... ROVP.Signalling........
............................................ <22 < Downlink Data
PDP Flow
The UE performs
RSVP signalling, UE GGSN Remote Remote
AP Host
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Figure A-5: Local UE supports RSVP signalling using IntServ Semantics

A.2.5 Scenario 5

The UE performs an IP BS function which enables end-to-end QoS without IP layer signalling and negotiation towards
the IP BS function in the GGSN, or the remote host. The UE provides IP specific information to the GGSN, using IP
specific elements of the PDP context activation/modification message, to enhance the interworking options to the
DiffServ edge function of the GGSN.

The scenario assumes that the GGSN support Diff Serv edge functions, and that the core network is DiffServ enabled.

The GGSN DiffServ edge function may use the I P specific information for the DiffServ classifier functionality, e.g., 5-
tuple combination of source and destination IP address, source and destination port number, and the protocol identifier.
The information can also be used for DiffServ class admission control, e.g., the requested end-to-end bandwidth from
the UE for a particular flow may be informed to the GGSN beforehand for the GGSN DiffServ edge to determine if the
flow can be allowed to acertain DiffServ class or an egress point. As aresult, the GGSN may select the appropriate
DiffServ setting to apply. Thisis shown in the figure below.

There exist | P specific elements of PDP context activation/modification message that are transferred from the UE to the
GGSN. The elements are discussed in Appendix D.

In this scenario, the control of the QoS over the UMTS access network (from the UE to the GGSN) may be performed
from the terminal using the PDP context signalling. Alternatively, subscription data accessed by the SGSN may override
the QoS requested via signalling from the UE.

TheQoS for the downlink direction is controlled by the remote host from the remote network to the GGSN. The PDP
context controlsthe UMTS level QoS between the GGSN and the UE. The QoS in the uplink direction is controlled by
the PDP context up to the GGSN. The GGSN uses the | P specific elements of UMTS signalling to interwork with
DiffServ in the core network and controlling the P QoS bearer service towards the remote -host.

The end-to-end QoS is provided by alocal mechanism in the UE, the PDP context over the UMTS access network,
DiffServ through the core network, and DiffServ in the remote access network. Note that DiffServ control at the
Remote Host is shown in this example. However, other mechanisms may be used at the remote end, as demonstrated in
the other scenarios.

The UE controls QoSin UMTS controlled by i QoSin core network controlled QoS on remote accesq'
the QoS mechanismsi PDP context. i by DS. DS marking performed by | link controlled by DS;
from the UE. i GGSN. i
DS P> P Uplink Data

IP specific elementsin P[E

PDP Flow >

QoS on remote accesy

The UE may control QoSin UMTS controlled by QoS in core network controlled

the QoS mechanisms |  PDP context selected by by DS. DS marking performed by 1 link controlled by DS
from received TFT. RUE or remarking by RAP. or other means.
information. Remote DS marking/GGSN | |
remarking carried | i
transparently. i i
— Sp y
S N i{ DS < ; Downlink Data
IP specific elementsin PDR i
T A | i
PDP Flow
The UE supports | UE GGSN Remote Remote
PDP context AP Host
signalling.

Figure A-6: Local UE supports IP specific elements in PDP context activation/modification message
and GGSN provides interworking with DiffServ.
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A.2.6 Scenario 6

The UE performs an IP BS function which enables end-to-end QoS without | P layer signalling and negotiation towards
the IP BS function in the GGSN, or the remote host. The UE provides IP level end-to-end QoS information to the
GGSN, using I P specific elements of the context activation/modification message , to enhance the interworking options
to an RSVP function in the GGSN. The end-to-end |P QoS bearer service towards the remote host is controlled from
the GGSN.

The scenario assumes that the GGSN supports Diff Serv edge functions, and the core network is DiffServ enabled. This
scenario does not preclude the core network from having RSV P non-transparent routers.

The GGSN may use the I P specific elementsin PDP context activation/modification messageto invoke RSV P messages
to setup the uplink as well as the downlink flows in the core network up to the remote host. For example, in the uplink
direction, the GGSN may use the | P specific elementsin PDP context activation/modification message to generate the
RSV P Path messages, with the desired QoS / traffic specification, to the specified destination IP address. Also, the
GGSN DiffServ edge function may use the I P specific elementsin PDP context activation/modification messageto select
the appropriate DiffServ setting to apply. Thisis shown in the figure below.

There exist | P specific elements of PDP context activation/maodification message that is transferred from the UE to the
GGSN. The elements are discussed in Appendix D.

In this scenario, the control of the QoS over the UMTS access network (from the UE to the GGSN) may be performed
either from the terminal using the PDP context signalling. Alternatively, subscription data accessed by the SGSN may
override the QoS requested via signalling from the UE.

The QoS for the downlink direction is controlled by the PDP context between the UE and the GGSN. The GGSN
terminates the RSV P signalling received from the remote host, and may use the information in thel P specific elementsin
PDP context activation/modification message when processing RSVP. The QoS in the uplink direction is controlled by
the PDP context up to the GGSN. The GGSN may use the IP specific elements in PDP context activation/modification
message to provide the interworking with RSV P towards the remote host. The IP specific elementsin PDP context
activation/modification message may allow for the establishment of the RSV P session..

The UE controls QoSinUMTScontrolledby | QoSin core network controlled | QoS on remote !
the QoS mechanismsi PDP context. i by DS. DS marking performed by | link controlledby 1
from the UE. i GGSN. GGSN terminates RSVP. | either DS or RSVP. i

1
1
1
—_—

.............. RSVP.Signaling.....
DS > P Uplink Data

IP specific elementsin P%

PDP Flow >

The UE may control QoSin UMTS controlled by QoSin core network controlled | QoS on remote accesy

the QoS mechanisms |  PDP context selected by by DS. DS marking performed by | link controlled by
from received TFT. RUE (or remarking by RAP, i either DS or RSVP.
information. Remote DSmarking/GGSN | possibly using RSVP information). | !
remarking carried | i i
transparently. i i i
<+ ey | . |
R RSVR.Signalling....... r—
e reeabececerennansietetennanniicosinnas i‘ DS :1 ; Downlink Data
IP specific elementsin PD | i
P A . : :
PDP Flow
The UE supports | UE GGSN Remote Remote
PDP context AP Host
signalling.

The end-to-end QoS is provided by alocal mechanism in the UE, the PDP context over the UMTS access network,
DiffServ through the core network, and RSV P in the remote access network.

Figure A-7: Local UE supports IP specific elements in PDP context activation/modification message
and GGSN provides interworking with RSVP
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A.3 RSVP Usage for End-to-End QoS in UMTS

This section contains typical RSV P usage for end-to-end QoS which is applicable to UMTS networks. It aimsto convey
the general cases when RSVP is used as IP layer signalling protocol from the UMTS network to the remote end terminal
to enable end-to-end QoS.

Clarification of terminology:

RSVP transparent — describes the case where GGSN is transparently relaying the RSVP messages, i.e., the GGSN does
not process any RSVP message.

RSVP non transparent — describes the case where the GGSN processes RSVP message. (For example the GGSN may
maintain RSVP soft states, and/or may use QoSinformation derived to interwork with other QoS mechanisms (e.g.,
DiffServ, PDP context), and may forward RSVP messages onwards.)

Note: Itisassumed that thereis an existing PDP context that carries signalling (e.g., SP or RSVP) between the UE
and GGS\.

A.3.1 RSVP in Scenarios 3 and 4

In Scenarios 3 and 4, the UE is supporting RSV P enabled applications. In order to provide QoS over the UMTS
segment in an appropriate manner for the end-to-end 1P QoS requested through RSV P, the UE shall examine the RSVP
signalling and use this information to control the activation/modification of the PDP context as shown in Figures A-8
and A-9 below. The UE must not reply with RSVP RESV before the PDP context resources is setup.

Figures A-8 and A-9 do not preclude the case where the GGSN is RSV P transparent as shown in Scenario 3.

UE | |UTRAN] SGSN | GGSN |  |Ext. Network|

RSVP PATH > RSVP PATH

RSVP RESV

RSVP RESV

«
Activate/Modify Secondary PDP Con&t

U

Create/Modify PD
Context

Create/Modify PDP
Response
———
ﬁtivate/Modify Secondary PDP Context Accept

Refresh PATH > Refresh PATH

Refresh RESV

Refresh RESV

Figure A-8: UE supports RSVP signalling for the uplink flow

Note the above diagram depicts only one possible signalling sequence, depending on UE implementation decision, other
aternative signalling sequences are:

» totrigger the Activate/Modify Secondary PDP Context when the PATH message is generated by the UE (either
directly or after some timeout) without waiting for the arrival of the RESV message.
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* totrigger the Activate/Modify Secondary PDP Context before the PATH message is forwarded by the UE.

UE | |UTRAN| | sGsN| | GGSN| |Ext Network

RSVP PATH
RSVP PATH

<
Activate /ModifySecondary PDP Cont»et

Create/Modify PDP

Context
Create/Modify PDP
Response
—————
ﬁtivate/Modify Secondary PDP Context Accept
RSVP RESV RSVP RESV
>
Refresh PATH Refresh PATH

Refresh RESV

p| Refresh RESV

Figure A-9: UE supports RSVP signalling for the downlink flow

A.3.2 RSVP in Scenario 6

In Scenario 6, the UE provides IP level end-to-end QoS information to the GGSN using | P specific elementsin PDP
activation/modification message, and the GGSN uses this information to invoke RSV P messages to setup the uplink as

well as the downlink flows. RSVP signalling is generated and terminated by the GGSN as shown in Figures A-10 and
A-11 below.

UE | |utrRan]| [ sesN | | GGSN | |Ext. Network

Activate/Modify Secondary PDP Contexﬁ eguest

Create/Modify
PDP Context
RSVP PATH
RSVP RESV
Create/Modify PDP,

Context Response

Activate/modify Secondary PDP Context Accept

Figure A-10: UE provides IP specific elements in PDP activation/modification message, and GGSN
invokes RSVP messages for uplink flow

[Editorial Note: the above diagram depicts a signalling sequence, however, the alternative signalling sequences bel ow
are possible and are for further study:

« totrigger the Create PDP Context Response message on the PATH or after a timeout without waiting for the RESV
message.

3GPP



46

* totrigger the Create PDP Context Response message before the PATH.]

UE | |utrRan| | sGSN | | GGSN | |Ext Network

Activate/M odify Secondary PDP Context Request
> Create/Modify
PDP Context

Create/Modify PDP
Context Response

Activate/Modify Secondary PDP Context Accept
<t RSVP PATH

RSVP RESV

Figure A-11: UE provides IP specific elements in PDP activation/modification message, and GGSN
terminates and invokes RSVP messages for downlink flow

In the above figure, the association between the RSVP PATH message and the PDP context is carried out in the GGSN.

[Editorial Note: the above diagram depicts a signalling sequence, however, the alternative signalling sequence below
ispossible and is for further study:

* the RSVP PATH message arrivesin the GGSN before the Activate/Modify Secondary PDP Context Request from
the UE isreceived in the GGSN.]

Appendix B (Informative) : Application Level Registration

B.1 Requirements to Consider for Registration

The additional requirement for the registration information flow for annex B is:

1. A serving CSCF isassigned at registration, this does not preclude additional serving CSCFs or change or CSCF at a
later date. The additional CSCFs are for FFS.

B.2 Assumptions

The following is considered as assumptions for the registration procedures as described in Annex B:

1. Radio bearers are already established for signaling and a mechanism exists for the first REGISTER message to be
forwarded to the proxy.

2. Thel-CSCF will use the same mechanism in visited and home networks for determining the serving CSCF address
based on the required capahilities. Resource Broker, RB performs (for fig B-1 and fig B-3 (as anote in fig.B-3)) the
determination and allocation of the serving CSCF during registration.
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B.3 Registration Procedures

For the assumptions included in section B.1 above, the registration procedures are separated into three information
flows. Information flow A isthe common initiation of the registration information flows; information flow B isin the
case that the serving CSCF is selected to be in the home network; and information flow C isin the case that the serving
CSCF is selected to be in the visited network.

It should be noted that the requirements in section B.1 are for the case where there is a single serving CSCF selected,
and the case where there are a number of serving CSCFs which are possible in the session is FFS. The following
information flows are not intended to preclude this case.

In the case where the functional element is prefixed by a“h” it indicates that the functional element islocated in the
home network. In the case where the functional element is prefixed by a“v” it indicates that the functional element is
located in the visited network. In the case where thereisn’t a prefix to the functional element the functional element
could bein either the visited network, the home network.

In the following information flows, further work is required to identify the information elements related to credentials
and possible additional processes require for authentication of the user and the messages.

In the following flows a“resource broker” exists and is used to select a serving CSCF. The exact interaction with the
resource broker isfor further study.

In the following information flows, there is a mechanism for to resolve a name and address. The text in the information
flows indicates when the name-address resol ution mechanism is utilised.

B.3.1 Registration Information Flow A : Start of registration

[ Ue | [Proxy] [n-cscF) [hHSS) [S-CSCH

Ai; Register

Register
@2——»

Cx-Query

A4
Cx-Quer
Q y;

Rsp

Figure B-1 Start of Registration

Al Register Ueto Proxy
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Control information
Ue address

Subscriber Identity

home domain name

Initiation of information flow: Ue securing a signalling channel in the “PS’ domain, and deciding to initiate the
IPMM subsystem registration.

Processing upon receipt: When the proxy receives the registration request, it examines the “home domain name” to
discover the entry point to the home network. The proxy will insert its own “name” in the contact header, and insert the
local network capabilities, the local network entry point into the Register information flow. The information flow (A2)
isinitiated. A name-address resolution mechanism is utilised in order to determine the destination of information flow
(A2), with the home domain name as the inpuit.

A2 Register Proxy to hinterrogating CSCF

Control information

proxy name

Subscriber Identity

home domain name

Local Network contact name (the name
that the registration would be
returned to in the case of visited
serving CSCF)

Local Network capabilities

Initiation of information flow: Receipt of information flow (A1).

Processing upon receipt: When the Interrogating CSCF receives the register information flow (1), it queries the HSS
with information flow (A3). It is FFS whether the terminal name, or proxy name, or both isincluded within this and
subsequent Register messages.

A3 Cx-Query hinterrogating CSCF to hHSS

Control information
proxy name

Subscriber Identity

Local Network contact name
Local Network capabilities

Initiation of information flow: Receipt of information flow (A2).

Processing upon receipt: Information flows (A3) (A4) and (A5) are treated together.

A4 - between hinterrogating CSCF and hHSS

Control information
Subscriber Identity

Local Network capabilities
Other information

Initiation of information flow: Receipt of information flow (A2) and (A3).
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Processing upon receipt: The hHSS and the hinterrogating CSCF determined whether the serving CSCF isin the
home network or the local network (when the local network is not the home network). In the case that the serving CSCF
isin the home network, the name of the serving CSCF is determined, otherwise it is agreed that the Register information
flow should be forwarded to the local network to select the serving CSCF. The mechanism for the determination and
whether this is done by the hinterrogating CSCF and the hHSS is FFS, and may make use of some form of a“resource
broker” to select an appropriate serving CSCF in the home network, in the case that the serving CSCF is determined to
be in the home network.

A5 Cx-Query-Response  hHSS to hinterrogating CSCF

Control information
Required Capabilities
Other FFS

Initiation of information flow: Receipt of information flow (A3) and procedure (A4).

Processing upon receipt: After processing information flow (A5) it is assumed that the authentication of the user has
been completed and is successful (although it may have occurred at an earlier point in the message flows). The
hinterrogating CSCF and the hHSS have determined the serving CSCF, or that the serving CSCF islocated in the
“local” network. The behaviour of the hinterrogating CSCF is dependant upon whether the serving CSCF is the home
network or in the visiting network. In the case where the serving CSCF is in the home network, information flow B is
followed; otherwise information flow C isfollowed. This decision is represented by the decision (A6) in Figure x-1.
The hinterrogating CSCF has received the name of the HSS and will forward this to serving CSCF for the purpose of
downloading the subscriber profile.

A6 - hl-CSCF to hS-CSCF or vI-CSCF

Control information

Initiation of information flow: Receipt of information flow (A5).

Processing upon receipt: The behaviour of the hinterrogating CSCF is dependant upon whether the serving CSCF is
determined to be in the home network of the visited network. In the case where the serving CSCF is determined to bein
the home network, then the hinterrogating CSCF has the name of the Serving CSCF, and information flow (H1) is
initiated. In the case where the serving CSCF is determined to be in the visited network, the hinterrogating CSCF has
the name of the vinterrogating CSCF, which was provided to the home network in information flow (A2), and
information flow (V1) isinitiated. A name-address resolution mechanismis utilised in order to determine the destination
of information flow (H1) or (V 1), with the serving CSCF name or vinterrogating CSCF name as the input.
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B.3.2 Registration Information Flow B : Continuation of Registration —
serving CSCF in home network

[ Ue | [Proxy) [n-cscFl [hHSS] [S-CSCH

Register
D N
Cx-Pull E@
ng-PuIl r§E
B OK 200 @
OK 200 B
OK 200 D

Figure B-2 Continuation of Registration — serving CSCF in home network

H1 Register hinterrogating CSCF to Serving CSCF

Control information
proxy name

HSS name

Subscriber Identity

home domain name

Initiation of information flow: The hinterrogating CSCF and the HSS have determined that the serving CSCF isin the
home network.

Processing upon receipt: When the serving CSCF receives the information flow (H1), it understands the name of the
hHSS. Based upon this, it initiates the download of the subscriber profile with information flow (H2). A name-address
resol ution mechanism may be utilised in order to determine the destination of information flow (H2).

H2 Cx-Pull Serving CSCF to hHSS

Control information
Subscriber Identity

Initiation of information flow: The serving CSCF receives information flow (H1).

Processing upon receipt: The hHSS proceeds to provide the serving CSCF with the requested subscriber profilein
information flow (H3). The exact details of the subscriber profileis FFS.
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H3 Cx-Pull-rsp hHSS to Serving CSCF

Control information
Subscriber profile

Initiation of information flow: The HSS receives information flow (H2).

Processing upon receipt: At thisstage, it is understood that the HSS contains the name of the serving CSCF. The
exact means by which thisis known is FFS. Upon the receipt of the information flow (H3), the serving CSCF stores the
subscriber profile. 1t then decides whether it will return the serving CSCF name or the hinterrogating CSCF name to the
proxy (basically the name to which the interrogating CSCF and HSS has determined that the local network will forward
subsequent messages, such as INVITE). The basisfor this decision is operator policy.

The S-CSCF then initiates the conclusion of the registration procedures by initiating information flow (H4).

H4 OK 200 Serving CSCF to hinterrogating CSCF

Control information
Serving CSCF name

Initiation of information flow: The serving CSCF receives information flow (H3).

Processing upon receipt: The completion of the registration procedure is continued with information flow (H5) per
normal SIP response processing rules. The hinterrogating CSCF releases all registration information after sending
information flow (H5).

H5 OK 200 hinterrogating CSCF to proxy

Control information

Serving CSCF name or

The Interrogating CSCF name or

other contact point in the home network.

Initiation of information flow: The hinterrogating CSCF receives information flow (H4).

Processing upon receipt: The proxy stores the network entry point returned in information flow (H5) and the address
of the Uein the local network. The proxy continues the completion of the registration procedure by forwarding the
information flow (H6) to the Ue.

H6 OK 200 proxy to Ue

Control information
Proxy name

Initiation of information flow: The proxy receivesinformation flow (H5).
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Processing upon receipt: The Ue stores the name of the proxy to be contacted for subsequent communications with the
network. It is FFS whether returning one proxy name to the Ue precludes the use of multiple CSCFs..

B.3.3 Registration Information Flow C : Continuation of Registration —
serving CSCF in visited network

[ ue | [Proxy ] [n-cscF [ hHss | |vi-cscF| [ vRB | [s-CSCF

Register
P " RB-Query

e

M~

RB-Query-R
Q @y Sp

3 Register
. Cx-Pull )

vz Cx-Pull/rsp

OK 200_C oK 200 V9
10

OK 200y,

Figure B-3 Continuation of Registration — serving CSCF in visited network

Note: In Figure B-3, the vRB and the vinterrogating CSCF refer to a resource broker and Interrogating CSCF in the
visited network when the serving CSCF is located in the visited network.

V1 Register hinterrogating CSCF to vinterrogating CSCF (local network)

Control information

proxy name

HSS name (or network contact point
name)

Subscriber Identity

Required Capabilities

local domain name

Initiation of information flow: The vinterrogating CSCF and the HSS have determined that the serving CSCF is in
located in the local network.

Processing upon receipt: When the vinterrogating CSCF receives the information flow (V 1), it communicates with the
RB in the local network to determine the location of serving CSCF. Thisisinitiated with information flow (V2).

V2 RB-Query vinterrogating CSCFv to vRB
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Control information

Required Capabilities
Initiation of information flow: Receipt of information flow (V1).

Processing upon receipt: Information flows (V2) (V3) and (V4) are treated together.

V3 - between vinterrogating CSCF and vRB

Control information
Required Information

Initiation of information flow: Receipt of information flow (V1) and (V2).

Processing upon receipt: The vRB and the vinterrogating CSCF determine the name of the serving CSCF in the local
network..

V4 RB-Query-Response VRB to vinterrogating CSCF

Control information
FFS

Initiation of information flow: Receipt of information flow (V2) and procedure (V 3).

Processing upon receipt: At the receipt of information flow (V3) the Interrogating CSCFv has become aware of the
name of the serving CSCF. The continuation of the registration procedure is initiated with information flow (V5).

V5 Register vinterrogating CSCF to Serving CSCF

Control information
proxy name

HSS name

Subscriber Identity

local domain name

Initiation of information flow: The vinterrogating CSCF and the RB have determined the serving CSCF.

Processing upon receipt: When the serving CSCF receives the information flow (V5), it understands the name of the
hHSS, or a contact name provided by the home network. Based upon this, it initiates the download of the subscriber
profile with information flow (V6). A name-address resolution mechanism may be utilised in order to determine the
destination of information flow (V6).

V6 Cx-Pull Serving CSCF to hHSS
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Control information
Subscriber Identity

Initiation of information flow: The serving CSCF receives information flow (V5).

Processing upon receipt: The HSS performs any necessary security checks, and then proceeds to provide the serving
CSCF with the requested subscriber profile in information flow (V7). 1t may be that information flow (V7) is not
directly between the serving CSCF and HSS, but it might be viafirewalls or proxies. Thisis FFS. The exact details of
the subscriber profileis FFS.

V7 Cx-Pull-rsp hHSS to Serving CSCF

Control information
Subscriber profile

Initiation of information flow: The HSS receives information flow (H6).

Processing upon receipt: At thisstageit is understood that the HSS contains the name of the serving CSCF. The exact
means by which thisis performed is FFS. Upon the receipt of the information flow (V7) the serving CSCF stores the
subscriber profile. It then decides whether it will return the serving CSCF name or the vinterrogating CSCF name to the
proxy (basically the name to which the vinterrogating CSCF and RB desires the local network to forward subsequent
messages, such asINVITE).

The Serving CSCF then initiates the conclusion of the registration procedures by initiating information flow (V8).

V8 OK 200 Serving CSCF to vinterrogating CSCF

Control information
Serving CSCF name

Initiation of information flow: The serving CSCF receives information flow (V8).

Processing upon receipt: The vinterrogating CSCF continues the completion of the registration procedures by
returning information flow (V9). The vinterrogating CSCF releases al registration information after sending information
flow (V8).

V9 OK 200 vinterrogating CSCF to hinterrogating CSCF

Control information
Serving CSCF name

Initiation of information flow: The vinterrogating CSCF receives information flow (V8).

Processing upon receipt: The completion of the registration procedure is continued with information flow (V10). The
hinterrogating CSCF releases all registration information after sending information flow (V10). It is FFS whether the
hl-CSCF informs the HSS of the serving CSCF name in the visited network or the HSS remembers the contact name
provided in the incoming registration flow.
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V10 OK 200 hinterrogating CSCF to proxy

Control information
Serving CSCF name

Initiation of information flow: The proxy receives information flow (H4).

Processing upon receipt: The proxy stores the network entry point returned in information flow (V10) and the address
of the Ue. The proxy continues the completion of the registration procedure by forwarding the information flow (V11)
to the Ue.

V11 OK 200 proxy to Ue

Control information
Proxy name

Initiation of information flow: The proxy receives information flow (V 10).

Processing upon receipt: The Ue stores the name of the proxy to be contacted for subsequent communications with the

network. It is FFS whether returning one proxy name to the Ue precludes the use of multiple CSCFs.

B.4 Stored Information

The following table provides an indication of the information stored in the indicated nodes during and after the

registration process.

Node Before Registration During Registration After Registration
UE - inlocal network *  Credentids e Credentials
« HomeDomain ¢ HomeDomain
e Proxy
Name/Address
Proxy CSCF *  Routing Function Network Entry ¢ Network Entry
) point point
- inlocal network e Loca Network
capabilities UE Address « UE Address
* potentia list of Supplies potential
Visited Serving list of Visited
CSCFs? Serving CSCFs?
Interrogating CSCF-in | «  HSS Address Serving CSCF e No State
Home network address/name Information
Access to Potential
list of Serving
CSCFs?
Interrogating CSCF e HSS(visited — not Serving CSCF *« No State
(visited) associated with (visited) Information
o subscriber) Address
- invisited network Access to Potential
list of serving
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CSCFs?
HSS User Service Profile Local network Serving CSCF
capabilities? address/name
Access to Potential Proxy
list of serving address/name?
CSCFs?
Serving CSCF (Home) No state HSS Address/name May have call state
information Information
Subscriber profile
(limited — as per HSS Address/name
network scenario)
Subscriber
Proxy address/name information
Proxy address/name
Resource Broker (RB) Contains Vial-CSCF &/or Same as before
information HSS, provides registration
regarding Serving resource
CSCFsinthe information to
network where S- select S-CSCF
CSCFisbeing
selected. Details of
this function is for
FFS
Serving CSCF (visited) Local Service HSS (Home) May have state
information Address/name Information
(Need not be Proxy
CSCF) No state Subscriber profile HSS (home)
information (Limited — as per Address/name
operator agreement)
Subscriber

Proxy address/name

information (limited
- as per operator
agreement)

Proxy address/name

Note: “?" indicates that further study is required on thisitem.
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Appendix C (Informative) : General Service Control methods

The following options for the control and execution of call related services can be identified (NOTE: Thislist is not

exhaustive):

- CAMEL accessto SIP networks

- OSA approach
- JAIN - Parlay

- Internet proposalsfor SIP Sever Programming

- Call Processing Language (CPL)

- Common Gateway Interface (CGI) for SIP
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- SIP Servlet AP

- Java enhanced SIP

The following figure provides an overview about the different service provisioning opportunities supported by an
generalised Release 2000 architecture(see also [1] and [2]).

y 4
Application

A
Application

y 4
Application

(e.g CPL-scripts, CGI-scripts,

Servlets, Java M obile agents)

A
Application Environment
(e.g CPL-scripts, CGl-scripts,

JAIN-SIP Servlets, Java M obile agents)

TCAP/CAP

SoftSSF

Figure C-1: Generalised Service architecture

C.1 CAMEL approach

For the continuation of the CAMEL approach, a "softSSF" to act as an overlay between the I P telephony call control
and the Intelligent Network is invented. This‘softSSF' provides the necessary mapping between the SIP protocol state
machine and the CAP/INAP Basic Call State Model (BCSM). For further details see [5].

C.2 OSA approach

The Open Service Architecture defines an open API for the design, implementation, control and execution of services
and applications provided by third party service providers (see [6]).

The OSA approach could be used in two different ways:
OSA Gateway on top of the CSE:
For further details see [7].

OSA Gateway on top of the CSCF:

A mapping of the OSA-API functionsto SIP might be feasible. It is not required to standardise the interface
between the OSA-GW and the CSCF.

C.3 JAIN Parlay

The Parlay Group publishes technol ogy-independent specifications that define a set of interfacesin the form of methods,
events, parameters and their semantics. Similar to the Parlay Group, the JAVA APIsfor Integrated Networks (JAIN)
Community provides a Java standardisation of desktop and server technology for different network technology. For
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more details see [8].

C.4 Internet proposals

Different solutions for the programming of SIP Services within the IETF were proposed. This approaches include the
usage of e.g. Call Processing Language (CPL), Common Gateway Interface (CGI) for SIP, SIP Servliets APIs, JAVA
enhanced SIP (JES).

The service logic can either reside on the SIP servers themselves, or in special computers (Application /Feature Server)
separate from the SIP servers (CSCF). In the latter case, some protocol is needed for the interface between the server
and the service logic. This can again be (enhanced) SIP —in which case the CSCF would in principle act as a SIP proxy,
it could be a (new) special purpose protocol, or can be some form of Remote Procedure Call.

C.5 Conclusions

Criterias to be considered for further investigations:
provide a secure access to the network resources from third parties,
allow sufficient protection of the network against accidental or malicious usage of network resources,
access to network resouces should be ease-of-use for service providers,
If ordinary end-users are going to configure their communication services the solution need to be fairly
straightforward.
These two aspects, safety and simplicity, are independent, and it has been argued that they point to the need for two
levels of programmability-one for trusted, advanced developers and or system administrators, and one for untrusted end
users (see also [1], [4]). To avoid two different interface it would be preferable to have only one technical solution
which fulfils all requirements.

Appendix D (Informative): IP Specific Elements in PDP
Context Activation and Modification Message

[Editorial Note: The details of the I P specific elements in PDP context activation/modification message needs further
study within the S2 QoS drafting group.]

If an IP BS Manager exists both in the UE and the GGSN, it is possible that these P BS Managers communicate directly
with each other by using relevant signalling protocols, e.g., RSVP. However, it isforseen that low end mobiles will not
be able to support RSV P signalling, neverthel ess these mobiles are required to be able to support end-to-end QoS
reguests from the application layer.

It is concelvable that thereis a need to allow | P specific elements to be passed from the UE to the GGSN, between peer
IP BS managers, without the necessity for signalling protocol support in the UE.

Figure D-1 below shows the two QoS control levels (the UMTS bearer level and IP bearer level) and is an example of
how the IP BS manager at the GGSN may exercise admission control. The requested IP level QoS bandwidth received
in the I P specific element from the UE for a particular flow may be informed to the GGSN beforehand for the GGSN
DiffServ edge to determine if the flow can be allowed to a certain DiffServ class or an egress point based on the service
level agreement (SLA).

3GPP



59

AN

UE Backbone IP Network
. GGSN Towards
IP specific I::l:: the Remote
an | | Clementsin PDP | | o) IP bearer SLA Access Remote
- Access
Translation Translation
Function UMTS bearer Function

o8

~
RAB GTP tunnel (CN bearer service)

Scope of PDP Context
(primary/secondary)

Figure D-1: Providing end-to-end QoS by means of transferring IP specific elements in PDP context
activation/modification message between the UE and the GGSN and exercising policy enforcement /
admission control in the GGSN

Within the IP policy architecture applicable to UMTS, the IP Policy Control makes decisionsin regard to network based
IP policy using policy rules, and communicates these decisionsto the |P BS Manager in the GGSN, which isthe IP
policy enforcement point. Enforcement of policy may cover, among other things, the following requirements:

1. Authorisation of UMTS bearers from the application.

2. Control of opening and closing the gate for data to enter the network, controlled from the application server through
the policy server.

3. Control of the level and destination of data per mitted to passthe gate and enter the network, controlled from
the application server through the policy server.In order for the GGSN to enforce policy conformant to the
requirements above there is a need to transfer information which belongs to the IP level between the peer IP BS manager
entitiesin the UE and GGSN. To facilitate clean separation between the UMTS bearer level and the | P bearer level, this
transfer of 1P level information should be carried out in a manner that is transparent to the UMTS BS managers. The IP
level information may include, for example in the RSV P case, the traffic flow specification contents, required IP level
QoS, and destination | P address as described in Scenario 6. For the DiffServ case, QoS information for the DiffServ
classifier functionality and Diff Serv class admission control may be included as described in Scenario 5.

The following candidates for the | P specific elementsin PDP context activation/modification messageare identified:

(1) Optional IP specific information is carried in the PDP context transparent to the UMTS BS managers, between peer
IP BS managers, from the UE to the GGSN. The PDP context may contain a set of QoS attributes: “UMTS
Specific P QoS Attributes.”

(2) Extending the Traffic Flow Template concept to convey information to the GGSN related to the uplink flow (new
mechanism), together with the use of existing TFT mechanism for the downlink flow. Bandwidth requirements etc.
may be obtained by mapping the UMTS QoS parameters to the IP level QoS parameters, and also possibly
extending the UMTS QoS parameters.
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