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1. Introduction

This contribution proposes the decomposition of the GGSN as well as the SGSN for PS CN domain with minimum impacts on the current architecture, considering the smooth migration into future PS CN domain.

It is now proposed to include following architecture as one of the alternatives of TR 23.873

2. Discussion

In the PS CN domain the node that comprises the more user and control plane functions is undoubtedly the SGSN. While the functional split of SGSN may be the primary target for decomposition, the GGSN could be also decomposed into a server and a media gateway for smooth migration into R’00 and beyond.

In the proposed architecture, as depicted as a following figure, the SGSN and the GGSN are decomposed into the server and the PS media gateway. 
The functional allocation between SGSN server, GGSN server and PS-MGW has been summarised as follows.

Functions of the SGSN server:

· Session Management

· Mobility Management

· GTP-C termination

· MAP termination

· RANAP termination

· CDR handling

· Provision of Intercept Related Information (Lawful Interception)

· Media gateway selection
· CAP termination
· etc.
Functions of the GGSN server:

· Session Management

· Location Management (for MT call)
· GTP-C termination

· CDR handling

· Media gateway selection
· IP packet control (RADIUS client, DHCP client and so on )
· etc.

Functions of the PS-MGW:

· GTP-U termination

· Quality of Service Provision
· Collection of usage information for charging

· Reporting of usage information on demand or event to the SGSN server and GGSN server
· Provision of Content of Communications (Lawful Interception)
· 
· etc.


· 
· 
· 
· 
· 
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Note) A PS-MGW and associated MGW can be implemented as a single node. (Optional)

In the proposed architecture, control path is separated from user data path, so that each path is split into control and user path; Iu-u, Iu-c, Gn-u, Gn-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.

IP packets from the public IP network are transported to PS-MGW via Gi. However, some control messages, such as RADIUS, DHCP, and Mobile IP control packets, could be transported directly to GGSN server, as depicted in the proposed figure.

The Gb interface is not based on IP network, and needs different approach.  The mechanism to allocation of user traffic resources is FFS.
The servers control the MGWs through the Mp interface following the H.248 standard. As an operator/omplementation choice, it is possible to have a common MGW for the CS and PS CN domains, which allows for an efficient allocation of resources amongst both domains. Moreover PS-MGW supervised by GGSN server may provide PSTN interworking functionality and operated as a MGW to the legacy PSTN for IP multimedia call. 
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’01 and beyond architecture; including phased deployment of mobile IP. 
· With emerging IP multimedia service, the PS-domain media gateway and the CS-domain media gateway could be integrated for more efficient resource allocation.

· PS-MGW controlled by SGSN may simply provide user data relay functionality without termination of GTP-U packets.  In that case, the PS-MGW converts ATM based Iu interface into IP based Gn-u interface.
· With the GGSN split, GGSN server may not be tightly coupled with PS-MGW.  Even in case of GGSN change, same GGSN server could control newly assigned PS-MGW.
The issues on QoS resource allocation is required more analysis to define, thus is FFS.

3. Proposal

It is proposed to select the architecture proposed in this contribution as one alternative to be studied in the feasibility study and to include the whole section 6 below in the corresponding section of TR 23.873.

6 Alternative n: Study on the GGSN split
6.1 Introduction

In the PS CN domain the node that comprises the more user and control plane functions is undoubtedly the SGSN. The functional split of SGSN may be the primary target for decomposition.  However the GGSN could be also decomposed into a server and a media gateway for smooth migration into R’00 and beyond.  This alternative could be proposed as a next step solution of the SGSN split, after whole SGSN split issues are solved.
In the proposed architecture, as depicted as following figure, the SGSN and the GGSN are decomposed into the server and the PS media gateway. 
The functional allocation between SGSN server, GGSN server and PS-MGW can be classified as follows.

Functions of the SGSN server:

· Session Management

· Mobility Management

· GTP-C termination

· MAP termination

· RANAP termination

· CDR handling

· Provision of Intercept Related Information (Lawful Interception)

· Media gateway selection
· CAP termination
· etc.


Functions of the GGSN server:

· Session Management

· Location Management (for MT call)
· GTP-C termination

· CDR handling

· Media gateway selection
· IP Packet control (RADIUS client, DHCP client and so on)
· etc.
Functions of the PS-MGW:

· GTP-U termination
· Quality of service provision
· Collection of usage information for charging

· Reporting of usage information on demand or event to the SGSN server

· Provision of Content of Communications (Lawful Interception)
· PSTN interworking (optional)
· etc.

The servers control the MGWs through the Mp interface following the H.248 standard. It is possible to have a common MGW for the CS and PS CN domains, which allows for an efficient allocation of resources amongst both domains. Moreover PS-MGW may provide PSTN interworking functionality and operated as a MGW to the legacy PSTN for IP multimedia call. It is however still possible, as an operator/implementation choice, to dedicate a MGW exclusively to each functional node.

The QoS resource allocation on GGSN side is required more analysis to define.  

6.2 Logical Architecture
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Note) A PS-MGW and associated MGW can be implemented as a single node. (Optional)

In the proposed architecture, control path is separated from user data path, so that each path is split into control and user path; Iu-u, Iu-c, Gn-u, Gn-c, Gp-u, Gp-c and so on.  The letter of ‘u’ stands for ‘user traffic’ and ‘c’ stands for ‘control plane’.  




6.2.1 Functional Nodes

6.2.1.1 SGSN Server

The SGSN server handles all the signalling interfaces of an R’99 SGSN, including the GTP-C protocol on the Gn_c and Gp_c interface and RANAP protocol on the Iu_c interface. It controls the PS-Media Gateway through the Mp interface following the H.248 standard. 

 [Editor’s note: Split architecture should support GPRS for GSM, but how to interconnect BSS and PS CN still needs further discussions in a sense that control plane and user plane would not be clearly separated on Gb interface. So which node between SGSN server and PS-MGW will be connected to BSS is not determined yet at the moment]





6.2.1.3
GGSN Server

The GGSN server handles all the signalling interfaces of an R’99 GGSN, including the GTP-C protocol on Gn_c and Gp_c interface. It controls PS-MGW through the Mp interface following the H.248 standard. 

The GGSN server may act as DHCP client and RADIUS client with external IP network. 

6.2.1.4
Packet Switching - Media Gateway (PS-MGW)

The PS-MGW handles the user plane for GPRS. It terminates the GTP-U tunnels from the PS-MGW supervised by SGSN server over Gn_u and Gp_u interface. 

The PS-MGW is controlled either by the GGSN server or by the SGSN server through the Mp interface following the H.248 standard.

The PS-MGW  can be combined with a MGW for CS domain , e.g. to allow for dynamic sharing of resources between the PS and CS domain

6.2.2  Interfaces

Only interfaces, which are newly introduced with splitting GGSN, are mentioned in this section. Interfaces that are not described here or elsewhere in this TR conform to their definition in the relevant specifications.

The protocols GTP-U, GTP-C, RANAP and BSSGP referred to in the following subclauses conform to their current specifications and are not impacted by the decomposition of the SGSN and GGSN.

[Editor’s note: The terminology ‘UMTS Only’, ‘GSM Only’, ‘In UMTS’ and ‘In GSM’ corresponds to the current terminology in 3G TS 23.060. This terminology is expected to be revised by S2 and will consequently have to be aligned in this TR.]


6.2.2.1
GGSN server – PS-MGW(Mp) (UMTS Only)

The PS-MGW is controlled by the GGSN server through the Mp interface. The Mp interface supports the MeGaCo/H.248 protocol, with GPRS-specific extensions. This interface belongs to the control plane.





6.2.2.2
BSS - PS CN (Gb) (GSM Only)

With some open issues, Gb interface needs further discussions, thus is FFS 

6.2.2.3
SGSN server – GGSN server (Gn_c, Gp_c) (UMTS Only)

In UMTS, the Gn_c interface between the SGSN server and the GGSN server supports the GTP-C protocol and belongs to the control plane.

The Gp_c interface provides the same functionality as the Gn_c interface, except that it applies only when the SGSN server and the GGSN server belong to different PLMNs.
6.2.2.4
Inter PS-MGW –  (Gn_u, Gp_u) (UMTS Only)

The Gn_u interface between the PS-MGW controlled by SGSN server and the PS-MGW controlled by GGSN server support the GTP-U protocol. This interface belongs to the user plane.
The Gp_u interface provides the same functionality as the Gn_u interface, except that it applies only when each PS-MGW belongs to different PLMNs
6.2.2.8
Gn interface for inter SGSN procedures

Interfaces related to SGSN intersystem change(UMTS to/from GSM) are FFS.

The case where the MS moves between GSM cells served by two different nodes is FFS.
When the MS moves between UMTS cells served by two different SGSN servers:

· the Gn_c interface between SGSN servers supports the GTP-C protocol.
· the Gn_u interface between PS-MGW supports the GTP-U protocol.

6.3 Mobility Management
6.4 Session Management
6.5 Charging
6.6 Lawful Interception
6.7 QoS Considerations
6.8 Security
6.9 O&M

6.10 RAN Considerations (e.g. GERAN)
6.11 Abnormal Cases
6.12 Compatibility

[Editor’s note: this chapter deals with compatibility issues between different releases, and between different options]

6.13 Benefits and Drawbacks
With the decomposition of GGSN, additional advantages are possible. 

· It is possible to provide the smooth migration into R’01 and beyond architecture; including phased deployment of mobile IP.

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

· PS-MGW controlled by SGSN server may simply provide user data relay functionality without termination of GTP-U packets.  In that case, the PS-MGW converts ATM based Iu interface into IP based Gn-u interface.
· With the GGSN split, GGSN server may not be tightly coupled with PS-MGW.  Even in case of GGSN change, the same GGSN server could control newly assigned PS-MGW.

6.14 Open Issues

[Editor’s note: Identified open issues will be added and removed as needed. For the remaining open issues at the end of the feasibility study, their importance will be assessed]
Following issues are to be solved.

· Interoperability with GPRS (GSM only), including the interaction between the SGSN server (or PS-MGW) and BSS 
· Decomposition of QoS resource 
· Investigate how to merge PSTN interworking functionality into PS-MGW

· Further analysis on GTP-C protocol to be used for Mp interface
· Investigate how to support IPv6
· Decomposition of Mobile IP functionality into GGSN server and PS-MGW

· etc
4  Conclusion
This proposal presents the feasibility study on the decomposition of the GGSN functionality.  To follow the basic principles of the split architecture, the GGSN as well as the SGSN should be decomposed into server and media gateway.  

It is proposed to select this architecture as one of the alternatives to be studied in this feasibility study and to include the whole section 6 above in the corresponding section of TR 23.873.
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