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Introduction

The concept of decomposing the GGSN as well as the SGSN has been already presented as a layered architecture model in the R’00 drafting meeting held in Helsinki (Tdoc S2-000645).  The overall concept may have been sympathised, but the modification of the architecture model of R’00 was not approved at that time.

The feasibility study on PS split architecture was approved as a working item in SA #8 plenary meeting, so that the revised version of PS split architecture is now proposed again to be included as one of the alternatives in TR 23.873.

Discussion of Proposal

As the importance and the complexity of PS domain are growing, packet control block needs more intelligence and flexibility to support various types of services.  Thus, the GGSN as well as the SGSN shall be decomposed as depicted on the following Figure.

In the proposed architecture, the SGSN and the GGSN are decomposed into the server and the media gateway. The names of these two media gateways are redefined as S-MGW (Serving - Media Gateway) and G-MGW (Gateway - Media Gateway) to avoid the confusion. 

GTP-U packets are relayed through the media gateways, while GTP-C packets are handled at GGSN server and SGSN server. It is easier and simpler to separate control messages from user traffic, since the GTP-C packets may have direct interconnection between the GGSN server and the SGSN server.

Common MGW for the CS and the PS CN domains allows for an efficient allocation of resources amongst both domains.  Moreover G-MGW may be operated as a common MGW to the public IP network and to the PSTN for IP Multimedia call. It is however operator and/or vendor dependent implementation choice to integrate or to dedicate one MGW exclusively for each functionality.
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PS Domain Split Architecture Model
In the proposed architecture, control path is separated form user data path, so that each path is split into control and user path; Gb-u, Gb-c, Iu-u, Iu-c, Gn-u, Gn-c, Gi-u, Gi-c, Gp-u, Gp-c and so on.  The letter of ‘u’ stands for ‘user traffic’ and ‘c’ stands for ‘control plane’.  

The Iu, Gn and Gp interface can be easily decomposed without much modification since GSN have two separate IP addresses for control plane and user plane.

The Gi interface can be also divided into Gi-c and Gi-u. Most of incoming IP packets from the public IP network are transported to G-MGW. Only control messages, such as RADIUS, DHCP, and Mobile IP packets, shall be handled at GGSN server via Gi-c interface.  It is not required to change the existing R’99 specification since the GGSN has its own IP address, to which these control messages could be forwarded.  

The Gb interface is not based on IP network, and needs different split philosophy.  It is undesirable to add a new interface to previous architecture, for backward compatibility. Therefore, only one physical line shall be used between BSC and S-MGW. The S-MGW decides which messages should be operated as functions for GMM/SM, and then relays them to SGSN server.  The logical interface of Gb can be divided into Gb-c and Gb-u because S-MGW does not process any operation for the control messages but only relay them to SGSN server.
· The benefits of split architecture have been already discussed.  With the decomposition of GGSN, additional advantages are possible. 

· It is possible to provide the smooth migration into R’00 and beyond architecture; including mobile IP.

· With emerging IP multimedia service, the media gateway at the border of PLMN could  be integrated for more efficient resource allocation.

· To provide the scalability in terms of the number of subscriber and the end-user traffic, the GGSN split architecture could provide more efficient solution.

Proposal

To follow the object of the split architecture, the GGSN as well as the SGSN could be decomposed into a server and a media gateway.  After discussion, the main concept and the following overall architecture model is proposed to be included as a logical architecture of TR 23.873.
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