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Topic
Reference Architecture

Introduction

The following figure is the current starting point for the reference architecture of an all IP release 00 UMTS network from the TSG S2 R 00 ad-hoc.
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Figure 1: Reference Architecture

In this contribution enhancements to the above reference architecture are proposed that will help meet the thus far listed requirements for the all IP Release 2000 UMTS network.  

2
Discussion

There appears to be a number of different interpretations of the purpose and function of the GGSN.  Although the GGSN could provide a number of functions it is important to appreciate the basic purpose of the GGSN and then to understand the implications of where it is in the reference architecture and why it is shown there. 

From section 4 of GSM 03.60 

The Gateway GSN (GGSN) provides interworking with external packet-switched networks, and is connected with SGSNs via an IP-based GPRS backbone network. 

From this it can be seen the main purpose of the GGSN is a gateway to EXTERNAL networks.  It is common to locate a firewall for security purposes between the GGSN and other networks. Bearer traffic for users handled by the GGSN is tunnelled using GTP to other nodes inside the cellular operators network, thus providing implicit security protection. The interpretation which the current location of the GGSN  implies is that the RAN and wireless access network (SGSN+GGSN) are a different network from the CSCF,MRF, and MGW.  If the goal is to enable an all IP wireless access network, the need is for a single network and the term GGSN is incorrect. 

One important function being performed at the network element called the GGSN is assigning the IP address to be used for the IP context(s).  In an all IP network this should not be a GGSN function.  The Gateway may need to provide an address translation to external networks from the 3GPP all IP Network, it should not be assigning IP addresses to be used within the 3GPP all IP Network.

It was this misunderstanding which led to the Motorola contribution S2K99017 at the Swindon meeting of the S2 ad-hoc.  At that time there were many misunderstandings of what was being proposed as well as what the reference implied.  

Enhancements to the Current Proposal for R 00  Reference Architecture

In order to satisfy the requirements of an all IP network, it is imperative that an architecture that integrates the functions CSCF, MRF, MGCF, and MGW into the UMTS R 00 Core Network must be specified. 

Such an integration is key to providing a UMTS operator the ability to provide enhanced features and services when compared to external third party operators. 

For instance, integration of the functions needed to provide multimedia calls within the UMTS core network will enable the provisioning of mechanisms that will enable optimal performance.  This includes:

(i) the ability to reduce the overhead associated with transporting bearer traffic 

(ii) streamlining of call control functions to reduce for instance call set-up times, and 

(iii) enhance quality (for instance users will demand that voice quality in a multimedia call be equivalent to that when using a voice only service). To this end it must be possible to provide 

(a) optimal channel coding for diverse application/source types and 

(b) ability to provide statistical multiplexing of traffic for capacity enhancements. 

3
Proposal

In order to meet the requirements listed in Section 2 above, it is proposed that Figure 1 in the Technical report be replaced by one of the following figures.   Figure 2 replaces the GGSN with the function ADD to provide the context address for the network.  Figure 3 implies that the first server selected by the SGSN due to a context request, assign the IP address for the context. 

The MGW, MGCW, and A-SGW form a circuit gateway to the PSTN or ISDN. In reality, this could be just another type of GGSN, i.e., a GGSN that provides the capability to route multimedia calls to PSTN/External/Legacy networks.

The function ADD is a control only function and there is no reason to have a bearer path to it.  The interface from the SGSN to the ADD is referred to as “Y” 

The bearer path to the MRF from the SGSN looks like Gn but does not leave the network and is referred to as X

The bearer path from the MRF to the GGSN looks like Gn and is referred to as Z.  The interface between the MRF and the MGW will provide the ability to provide multiparty and conferencing capabilities to calls that have at least one leg that must be routed to/from the PSTN/Legacy/External networks.  Alternatively, if the call (or a leg of the call) is being carried over an external IP network the connection is to the GGSN to the external packet network. 
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Figure 2: Reference Network Architecture for R 00 all IP UMTS Network with ADD
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Figure 3: Reference Network Architecture for R 00 all IP UMTS Network
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