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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 TS, 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:

x
the first digit:

1
presented to TSG for information;

2
presented to TSG for approval;

3
Indicates TSG approved document under change control.

y
the second digit is incremented for all changes of substance, i.e. technical enhancements, corrections, updates, etc.

z
the third digit is incremented when editorial only changes have been incorporated in the specification;

1
Scope

The present document covers the results of a study into the provision of an all-IP architecture option.  The purpose of the study is to identify the work required and major issues to be resolved in order to provide this architectural option within Release 2000. 

2
References

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 a specific reference, subsequent revisions do not apply.

· For a non-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]

TS 23.121: Architectural Requirements for Release 99.

3
Definitions and abbreviations

3.1
Definitions

Editors note : Reference to Definition document required.

For the purposes of the present document, the [following] terms and definitions [given in ... and the following] apply.

<defined term>: <definition>.

example: text used to clarify abstract rules by applying them literally.

3.2
Abbreviations

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

<ACRONYM>
<Explanation>

4 Services – User Perspective

Editors Note:  This section will contain the assumptions made regarding the services supported on the all IP architecture for this study.  The results of the study will be available to S1 to aid them with their service requirements for Release 2000. Guidance from S1 is sought on these assumptions.

· Which are the services (basic services, supplementary services and location aware services) that shall be offered to end users in all IP UMTS release 00 network? 

· Is roaming and handover possible within and/or between all IP PLMNs comparable to GSM and UMTS feasible?

· Which are the detailed requirements that need to be identified and defined to develop an all IP PLMN?
5
Services – Operator Perspective

· How can an all IP network support roaming and handover with 2G and 3G systems, taking into account the following cases:

· All IP users roaming in legacy 2G and 3G (release 99) networks

· 2G and 3G legacy users roaming in all IP PLMNs

· Handover of a call to/from an all IP user to legacy 2G and 3G networks

· Handover of a call to/from a legacy 2G and 3G user to an all IP PLMN

· How can migration of a release 99 UMTS network to an all IP network be enabled?

· Which classes of terminals are needed to be defined in an all IP network?

· Which are the detailed requirements that need to be identified and defined to develop an all IP network?

· Roaming between all IP networks will be studied.

6
Architecture for an all IP PLMN

The architecture for an all IP PLMN should address the following issues:

· Network reference model for an all IP PLMN including possible options

· Possible physical network architectures to support the reference model

· Functional split between Core Network and RAN (UTRAN and GSM/GPRS/EDGE) to enable an all IP network

· Feasibility of a common all IP core network for both UTRAN and GSM/GPRS/EDGE

· Requirements for interfaces and interworking with legacy networks

6.1 
Reference Architecture

The following diagram depicts the all- IP-architecture for IP integrated services (e.g. voice over IP).

This architecture is a draft starting point for the work of 3G.IP, and it is not complete. Neverless it helps to clarify some key issues of the taken approach, such as

1. Two different Radio Access Networks are considered:

· UTRAN: the one presently under development in 3G.PP

· ERAN: based on EDGE access.

2. The core network is an enhancement of the UMTS PS domain, and therefore is based on GPRS

3. Call control is provided in the Operator Networks and it is IP based (SIP, H323 are presently under evaluation).

Editor’s Note: This diagram is an initial proposal showing support for an all IP architecture.  This diagram needs to be expanded to take into account support of legacy terminals and the latest changes in 23.121 [1].
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Figure 1: Reference Architecture

CSCF is the Call State Control Function.  The CSCF performs call control functions, service switching functions, address translation functions, and vocoder negotiation functions.

E-GGSN is a GGSN that has been enhanced to support of Integrated Services over IP.

E-HLR is a HLR that has been enhanced to support of Integrated Services over IP.

E-SGSN is a SGSN that has been enhanced to support of Integrated Services over IP.

ERAN is the EDGE Radio Access Network.

Iu is the reference point between URAN and E-SGSN.

Iu-ps is the reference point between ERAN and E-SGSN and is IP based.
MGCF is the Media Gateway Control Function.  The MGCF is the point of interface for signaling between the IP based packet switched network and the circuit switched networks.

MGW is the Media Gateway Function.  The MGW is the point of interface for voice traffic between the IP based packet switched network and the circuit switched networks.

MRF is the Multimedia Resource Function.  The MRF performs all of the multiparty call and conferencing functions.

SGW is the Signaling Gateway Function.  The SGW performs the signaling conversion between the legacy SS7 based signaling and the IP based signaling.

UTRAN is the UMTS Radio Access Network.

Working Architectural approach

1. Network architecture is based upon IP packet technologies for simultaneous real-time and non-real-time services.

2. Network architecture is based upon an evolution of GPRS.

3. Terminals are IP based, and the integration of services is obtained through IP.

4. Network architecture should support personal mobility and interoperability between mobile and fixed networks for both voice and data services.

5. Maintain or improve quality of service levels when compared to today’s networks.

6. Maintain or improve network reliability when compared to today’s networks.

7. The all-IP network architecture will support a core set of legacy 2G services.

8. All IP interfaces and associated network interfaces should be enhanced to support real-time multimedia services.

9. Network architecture will provide a separation of service control from call/connection control.

10. Network architecture will replace SS7 transport with IP.

11. Network architecture will be independent of network transport layers of Layer 1 (L1) and Layer 2 (L2).

7
QoS 

· What is needed to further evolve the QoS mechanisms in UMTS and GSM release 99 to enable an all IP network, taking into account

· End to end QoS requirements impacts for IP networks

· QoS mechanisms for session management

· QoS support in the RAN, including alignment of GPRS and UMTS traffic classes, information passed to the RAN.

· QoS support in the GPRS Core Network

· QoS mechanisms in interfaces to external network

· Alignment between GSM and UMTS QoS mechanisms to enable roaming and handover between EDGE and UTRA based all IP networks and a common CN.
8
Handover

Identify the topics for development to provide handover for real time services in the PS domain.

9 Radio Aspects

Editor’s Note:  This section requires support from the RAN group.

- Real Time Support, e.g.,:

Enhanced Radio Resource Allocation.

Radio access bearer definitions (i.e., define for the various traffic classes the path through the protocol stack and the bearer to be used).

Enhancements to RLC/MAC for EGPRS (e.g. Fast channel allocation schemes).

Flow classification (e.g. mapping of user traffic onto appropriate radio access bearer)

- Improved IP Support, e.g.,:

Efficient transport of IP/UDP/RTP over the radio interface.
(e.g., compression, header stripping, …).

- Radio Efficiency/Performance, e.g.,:

Support for statistical multiplexing for capacity enhancements.

Source/channel coding.

10
Call Control

· Examples of Call Control procedures in an all IP network, including

· Mobile originated calls in home all IP PLMN (to all IP user, H.323/SIP, 2G/3G, PSTN)

· Mobile terminated calls in home all IP PLMN (from all IP user, H.323/SIP, 2G/3G, PSTN)

· Mobile originated calls in visited all IP PLMN (to all IP user, H.323/SIP, 2G/3G, PSTN)

· Mobile terminated calls in visited all IP PLMN (from all IP user, H.323/SIP, 2G/3G, PSTN)

· MS-MS calls in home all IP PLMN

· MS-MS calls between users belonging to different all IP PLMNs

· Is H.323 and/or SIP, or alternative approaches, to be used as basis for call control procedures in an all IP network?

· Numbering and addressing aspects

· What is the role of CAMEL and HLR in these call cases?

11
Service Platform Impacts

· How will service transparency between Release 99 network and an all-IP (release 2000) network be support?

· Services in release 99 are provided via OSA, CAMEL, MExE, SAT.

· How does an all IP user get access to existing IN services (user services, “called number based services” (freephone, premium rate etc))?

· What is the feasibility of using the concepts of the Open Service Architecture in release 99 to offer services (supplementary services, value-added services etc) to all IP users equivalent to those in the CS-domain?

· What is the role of CAMEL in an all IP network?

· How is roaming between all IP PLMNs?

12
Roaming to and from 2G and 3G networks

· How can roaming to/from 2G and 3G network be enabled, covering the following issues:

· Architectural aspects to offer roaming (signalling options, use of gateways etc)

· Location registration of all IP user in legacy 2G/3G network

· Location registration of 2G/3G user in all IP PLMN?

· Mobile terminated calls to all IP user roaming in legacy 2G/3G network

· Mobile originated calls from all IP user roaming in legacy 2G/3G PLMN?

· Mobile originated calls from legacy 2G/3G user roaming in all IP PLMN?

· Mobile terminated calls to legacy 2G/3G user roaming in all IP PLMN?

· How can supplementary services be in the following cases:

· All IP user roaming in legacy 2G/3G network

· 2G/3G user roaming in all IP network

13
Security

· How is security (authentication, ciphering etc) affected by an all IP network approach? 

NOTE: Should S3 deal with this?

14 Operations, Administration, Provisioning and Maintenance

- What are the implications of an all IP network on charging data generation and collection?.

15


Work Plan

The work plan should cover the following issues:

· Key work items

· Milestones for completion of release 00

· Affected TSGs/WGs

· Involvement, dependencies and liaisons with external SDOs

· Outline of new and affected TSs

15.1 Allocation of work across the TSGs
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Figure 2: Allocation of Responsibility for the Reference Architecture

Editor’s Note: Figure 2 needs to be kept consistent with Figure 1.

Annex: Work Items List

9
History

Document history

V0.0.0
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