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I.
Introduction

The release 2000 incorporates the packet switched (PS) or the circuit switched (CS) domains for the transport of PDU while maintaining the principle of separation of both domains. Both PS and CS domains can be used as a transport domain for multimedia calls. At present the UMTS PS CN domain provides a logical separation of control and user planes at the protocol level, but still utilizes the same functional entities and interfaces to transfer both control and bearer packets.

In order to achieve the independent evolution of control and bearer traffic, a clear separation of bearer and signalling into separate functional entities in the PS CN domain should be done. As a result, the PS CN domain will follow the 3GPP architecture principle of bearer and control separation.  This contribution proposes an approach to achieve this separation.

II.
Discussion

6
Alternative 1: SGSN Server –PS Media Gateway Approach

6.1 Introduction

In the PS CN domain the node that comprises the more user and control plane functions is undoubtedly the SGSN. It is therefore judicious to consider the SGSN as the primary target for a split of its user and control plane functions.

This approach consists in decomposing the SGSN into an SGSN server and a PS media gateway (PS-MGW). The SGSN server handles all the signalling interfaces (Gs, Gr, Gd, etc) as well as the GTP-C protocol, whereas the PS-MGW handles the user traffic, in particular the GTP-U protocol.

With this approach, the total load solely supported by the SGSN in the R’99 architecture is distributed over two different network elements. This will result in an overall increase of capacity.

The functional allocation between SGSN server and PS-MGW can be 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 PS-MGW:

· GTP-U termination

· Quality of Service Provision

· Collection of data for charging or detection of data threshold if required

· Reporting of data on demand or event to the SGSN server

· Provision of Content of Communications (Lawful Interception)

· etc.

The SGSN server controls the PS-MGW through the Mp interface following the H.248 standard, and the GGSN through the Gn interface by means of GTP-C messages. GTP-U packets are transferred between the PS-MGW and the GGSN over the Gn interface, and between the PS-MGW and the RNC over the Iu interface, following the GTP-U specification.

The SGSN server supports only the Iu interface.  When the Gb interface has to be supported (GSM/GERAN access), a 2G-SGSN is required.  It is then an implementation/operator option whether both Gb and Iu interfaces are supported in the same physical node, by combining the SGSN server and 2G-SGSN, or whether the Gb interface is supported exclusively through a 2G-SGSN.  For a 2G-SGSN the Gn interface supports both user and control data.

The functional impacts of the decomposition into an SGSN server and PS-MGW are confined to the SGSN itself and hence neither RNCs, GGSNs or other SGSNs, nor the protocols used between these nodes are impacted. Besides the Mp interface between SGSN server and PS-MGW, no other interfaces are impacted by this proposal.

6.2 Logical Architecture

The logical architecture for this approach, as an evolution of the reference logical architecture, is depicted in Figure 1.
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Fig.1 Evolved logical architecture with SGSN server and PS-MGW.

6.2.1 Functional Nodes

6.2.1.1 SGSN Server

The SGSN server is the main control node for GPRS. It handles all the signalling interfaces of an SGSN, including the GTP-C protocol on the Gn and Gp interfaces and the RANAP protocol on the Iu interface. The SGSN server controls the PS Media Gateway (PS-MGW) through the Mp interface following the H.248 standard.

6.2.1.2 2G-SGSN

This evolved architecture has no impact on the 2G-SGSN.  A 2G-SGSN is necessary to support the Gb interface.  The Gn interface of a 2G-SGSN supports both user and control data.

6.2.1.3 PS Media Gateway (PS-MGW)

The PS-MGW handles the user plane for GPRS. It terminates the GTP-U tunnels towards the GGSN over the Gn and Gp interfaces and towards the RNC over the Iu interface.

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

6.2.2 Interfaces

Only interfaces for which some clarification is felt useful are mentioned in this section. Interfaces that are not described here 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.

[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 SGSN server - PS-MGW (Mp) (UMTS Only)

The PS-MGW is controlled by the SGSN server through the Mp interface. The Mp interface supports the H.248 protocol, which requires GPRS-specific extensions. 

6.2.2.2 UTRAN - SGSN server (Iu) (UMTS Only)

The Iu interface between the RNC and the SGSN server supports the RANAP protocol. 

6.2.2.3 UTRAN - PS-MGW (Iu) (UMTS Only)

The Iu interface between the RNC and the PS-MGW supports the GTP-U protocol. 

6.2.2.4 BSS – 2G-SGSN (Gb) (GSM Only)

The Gb interface between the BSS and the 2G-SGSN supports the BSSGP protocol. This interface belongs to both to the user and control planes.

6.2.2.5 2G-SGSN/SGSN server - GGSN (Gn, Gp)

In UMTS, the Gn interface between the SGSN server and the GGSN supports the GTP-C protocol.

In GSM, the interface between the 2G-SGSN and the GGSN supports the GTP-C protocol in the control plane and the GTP-U protocol in the user plane.

The Gp interface provides the same functionality as the Gn interface, except that it applies only when the 2G-SGSN/SGSN server and the GGSN belong to different PLMNs.

6.2.2.6 PS-MGW - GGSN (Gn) (UMTS Only)

The Gn interface between the PS-MGW and the GGSN supports the GTP-U protocol. 

6.2.2.7 Gn interface for inter SGSN procedures

At inter SGSN intersystem change (UMTS to/from GSM):

· the Gn interface between the SGSN server and the 2G-SGSN supports the GTP-C protocol.

· the Gn interface between the 2G-SGSN and the PS-MGW controlled by the peer SGSN server supports the GTP-U protocol.

When the MS moves between GSM cells served by two different SGSN servers:

· the Gn interface between 2G-SGSNs supports both the GTP-C and GTP-U protocols.

When the MS moves between UMTS cells served by two different SGSN servers:

· the Gn interface between SGSN servers supports the GTP-C protocol.

6.12
Benefits and Drawbacks

Benefits

· Scalability and flexibility

· Vendor independent and interoperability among vendors

· Smooth migration from R’99 to R’00: minimum impacts on the current architecture.

· Full backward compatibility

· Peer-to-peer interworking: interfaces towards other functional elements are not modified.

· No modification of roaming mechanisms

· As an implementation option it is possible to have a combined CS/PS MGW, which allows for an efficient allocation of resources amongst both domains.

Drawbacks

· Increases signalling (e.g., gateway control, reporting of charging data, Lawful Interception)

6.13 Open Issues

· Investigation into redundancy schemes may be needed by the operators

· Detection of, and recovery from, abnormal conditions

III.
Procedure Impacts

Procedural changes to the Mobility Management, Session Management, and RAN Iu-ps is FFS.

IV.
Proposal

This paper proposes an approach for splitting the control and user plane functions in the PS CN domain with minimum impacts on the current architecture, thus allowing for a smooth, backward compatible evolution of the PS CN domain towards a more efficient handling of signalling and data traffic.

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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