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1 Introduction

At the SA2#11 meeting it was agreed that architectural principles should be settled before doing further work on the R’00 architecture. The paper from Alcatel served to initiate discussions on this topic. This paper progresses work on this topic by discussing the principles in relation to the requirements.

References used in developing this paper are:

[1]
Input Document S2-000153 from Alcatel to the SA#11 meeting 

[2]
TR 23.821 V0.1.0 (2000-01), output of SA#11 meeting, “Architecture Principles for Release 2000”

[3]
TR 23.922 V1.0.0 (1999-10), the feasibility study on “Architecture for an All-IP network”

[4]
TR 22.976 V0.5.0 (2000-01) “Study on PS domain services and capabilities”

2 Discussions

It is important that the architectural principles relate directly to the architectural requirements. Therefore it is suggested that first we clarify what are the requirements, then discuss and agree on the architecture principles. It is also suggested that we define the TR 23.821 terminology as we go along. Some definitions are proposed here, see the companion paper for a list of other proposed definitions.

2.1 Some definitions

Architectural requirements: These are requirements that should be supported by the network architecture.  They include user services, operator needs, and some other industry needs such as network evolution and regulatory needs. 

Architectural principles: These are the high level decisions that are used in developing the detailed architecture of a specific network. They include choice of network topology to handle user traffic and signalling traffic, identification of major functional subsystems and interfaces, modularity of functions within each subsystem, functional layers (sometimes referred to as domains) which represent peer-to-peer functions across subsystems. 

(duplication with paper 2)
2.2 The architectural requirements

TR 23.922 is currently a convenient source of information on all architectural requirements. Full details of user services are currently being developed in TR 22.976. Detailing of other architectural requirements is not being done in any specific place. The Alcatel paper includes a few architectural requirements. To help understand the architectural requirements within TR 23.821 it is worthwhile to capture a summary of the architectural requirements. 

Although the focus here is generally on the requirements that are new for R’00, the R’99 requirements should also be considered when finalising the architectural principles.

2.2.1 User services

These are the services and service quality as perceived by the end-users. End-users include corporations. Refer to TR 22.976 for the user services.

2.2.2 Operator needs

These are the needs for network planning, deployment/provisioning and operation. Such needs are generally transparent to end-users.

· Deliver all 3G services using a common network that makes use of packet technology and is evolved from current 3G architectures (R’99, IMT-2000). The traffic should be supported in the most efficient and economical way.

· Support multiple means of access, namely 3G radio access technologies (GERAN, UTRAN, EDGE/GPRS), conventional wireline, coax/fiber cable, LANs.

· For radio access, allow efficient use of radio resources and multiplexing of multiple traffic streams on the same radio link.

· Signalling traffic and user traffic should be routed for optimum use of resources and performance. 

· It shall be possible for numbering and addressing, and routing to be based on a single identifier. Both dynamic and dedicated IP addresses shall be supported.
· Charging: traffic log etc. consider any additional requirements that may be needed for 3G services.
2.2.3 Other industry needs

These are the broader needs of industry, including those of equipment vendors and regulators.

· Allow independent evolution of circuit switched and packet switched infrastructures so that individual networks may have a choice of evolution paths and deployment.

· Support service offerings being independent from transport technology, so they can evolve independently

· Maintain independent evolution of radio dependent parts in the RAN and radio independent parts in the CN.

· Allow a smooth evolution from hybrid networks to future converged networks in future releases. 

2.3 The architecture principles for R’00

The following architecture principles are proposed for R’00. They need to be considered together with architecture principles from R’99 when developing the R’00 architecture.

1) Need both circuit-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 (based on current wireless networks) and packet switched domain (based on the current IP network).

· Each domain will handle its own signalling traffic, switching and routing.

2) Keep network functions separate 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. This implies that the same CN should be able to interface with a variety of RANs.

· See also principle 4 on mobility functions.

3) Separate functions that are likely to evolve independently

The following are examples of major functions that may need to evolve independently and would therefore benefit from being separate entities in the architecture model. Further discussions are needed to establish an agreed list.

· Bearer control in both access and network

· Call control for circuit-mode services, call state model

· Session control for packet-mode services

· Mail services control

· Multimedia control for multimedia sessions

· Switching and routing

· Service control and service capabilities, VHE for roamers

· Service features and applications

· Mobility management and location-based services, mobility state model

· Security functions

4) 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. The list below is a suggested breakdown:
· Macro Mobility : Location of the terminal in terms of the network that they are in.  The terminal may be within any wireless or fixed network.  This would be tracked within the UMS function of the HSS.  

· Micro mobility: Location management and management of the terminal as it moves within a particular network.
5) Separate data storage into the following:

Data storage entities may be needed in different numbers and/or different configurations. Separation of data storage into some major categories as listed below, provides that flexibility.  

· Location data and authentication data, this may apply only to mobile users

· Service data, charging data, encryption, this may apply to both fixed and mobile users

· USIM data (this is data which is stored within the USIM)

· OA&M data, for both circuit-mode and packet-mode

· Store and forward mail services

· Store and forward for content servers e.g. websites

6) Allow for evolution of numbering and addressing

· This is necessary since IP addressing capacity and IP routing may evolve for the packet switched domain. There may be a partial dependence between addressing and routing to allow routing shortcuts.
· Telephone numbering plan will continue in the circuit switched domain.
7) Minimize transcoding of traffic

· This is done to improve end-to-end transmission quality and to facilitate QoS control functions.

8) Minimize redundant traffic over the radio interface

· This is necessary since radio resources are always scarce. Techniques may include stripping packet headers over radio links to save radio resources. Seek maximum occupancy of radio bearers with packet multiplexing.

· Minimize signalling traffic between user and network.

· Minimize need for re-transmissions between user and network.

3.
Proposals

It is proposed to revise TR23.821 version  0.1.0 by using material given in sections 1 and 2 above, and adapting appropriately for inclusion in the TR: 

· Section 2: Add references listed in section 1 above.

· Section 3: Add definitions given in section 2.1 above.

· Add a new section 5 “Architectural requirements” and renumber subsequent sections. Put section 2.1 above into the new section 5. 

· Section 5: Renumber as section 6: Put section 2.2 above “The architecture principles for R’00” into a separate subsection.
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