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5.1 Architecture Principles

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

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

Standardised alternatives for 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-IP 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   separat-ion of call/session, mobility and service control ] Thus operators shall have the freedom to provision, dimension and upgrade these network functions in a modular fashion.  This modularity shall give operators flexibility and scaleability 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 terminals: The GSM/UMTS reference architecture shall support a range 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 IP capabilities.  

Independence of access technology: 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 technologies).
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-parties to 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 a new IP multimedia CN Subsystem with  standard interface(s) with the service environment at home that can also be used in roaming cases.

Separation between Bearer level, Call control level and Service level:

· Use of different access technology to connect the “IP 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 consequence, 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, …

· The access to the IP 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 (H323/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 is registered on this server. The bearer network is made up of radio access (e.g. UTRAN, GERAN,…) and of a backbone (SGSN and GGSN). [This principle needs to be revisited after contributions on the subject of the interface from the IM CN SS to the access technology]
The specifications need to support 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  and packet switched domain.

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

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.

Separate functions that are likely to evolve independently

The following 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

· PS Mobility management, session control  and access security functions

· CS Call Control, Mobility Management and access security functions

· Security functions

· 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. The list below is a suggested breakdown:

· Intersystem Mobility: Location of the terminal in terms of the address at which the terminal can be located.  The terminal may be within any wireless or fixed network.  

· Macro Mobility : Location management and management of the terminal associated changes in RA/LA.  

· Micro mobility: Location management and management of the terminal associated with changes within RA/LA.

1.2
Reference architecture for the support raw data traffic of IP terminals

The PS CN domain already defined in R99 provides the PS Connectivity services to IP terminals. The associated reference architecture is the reference architecture of R99. 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.
