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1 Abstract of the contribution

This contribution is a proposed solution for seamless mobility between 3GPP-WLAN Interworking and 3GPP Systems for the case where the operator has deployed or plan to deploy WLAN Interworking with a PDG made of GGSN and TTG, reusing the existing GGSN equipment, as described in TS 23.234 normative annex F [1]. 

It is based on GTP tunnelling (but will have the capability to evolve to more elaborate tunnelling required by SAE) and proposes to use simple mobility mechanisms that are possible because of two simultaneous radios and of IPsec tunnelling between UE and network: there is no need for GPRS/UMTS Mobility Management (no need for LA/RA nor context transfers). This is detailed in a separate contribution. 

This solution allows the support of multiple PDP contexts (primary and secondary) for a given APN, and also supports multiple APN, via a single IPsec tunnel and via triggering PDP context activations thanks to a simple UE-TTG Session Management protocol.

The impacts on terminals are limited to one application layer above the legacy SM-REG SAP i.e. just below upper IP layer and on top of existing SM and MM layers. This is detailed in a separate contribution.

2 Proposed text

2.1 Single Tunnel Serving-3gpp-Anchor solution

2.1.1 Principles

The Single Tunnel Serving-3gpp-Anchor solution aims of supporting seamless mobility between 3GPP and WLAN Interworking systems for a user with multiple packet sessions, with reuse of existing and unchanged GGSN. It concerns the case where the operator has deployed or plans to deploy WLAN Interworking with a PDG made of GGSN and TTG, reusing the existing GGSN equipment, as described in TS 23.234 normative annex F [1].  

It is based on following main principles:

· The architecture is based on the evolution of the TTG (defined in 3GPP TS 23.234) aiming at keeping the GGSN as an anchor point of user plane;

· No impact to existing SGSN; 
· Configuration impacts to DNS servers and SGSN for APN resolution are FFS. 
· No impact to existing GGSN;

· The reuse of GTP tunnelling that provides QoS differentiation, Charging information (e.g. RAT) in the same way as GPRS Core, allowing full continuity of bearer services with the GPRS/UMTS-PS system.

· It does not reuse the GTP Mobility Management, which is complex, and that is not required because of the WLAN specificities: 

1. LA/RA concept is not needed because the UE always establish an IPsec tunnel when camping on a WLAN cell;

2. 3GPP and WLAN radios can be used simultaneously and this simplifies the handover mechanisms;

· A Serving-3gpp-Anchor (S3A) function is added, in the GPRS/UMTS-PS Core, that can be implemented e.g. either as a separate entity or in the TTG;

· Depending on operator’s configuration (in the S3A), the user plane uses direct tunnelling between TTG and GGSN, or goes through the Serving-3gpp-Anchor; In the latter case, the Serving-3gpp-Anchor is both user plane and control plane anchor. 
· A NAS Session Management protocol between the UE and the TTG is introduced to replace multiple IPsec tunnels by one single IPsec tunnel established at authentication, allowing the support of multiple sessions per APN and of multiple APN’s by the establishment of  independent sessions in separate IETF GRE tunnels [3]. Each UE-TTG GRE tunnel is connected to a TTG-GGSN GTP-u tunnel. 

· It simplifies the terminal, which only has to support one single IPsec tunnel;

· It avoids a full re-authentication when establishing a session with a new APN;

· It allows providing same bearer services as in GPRS-UMTS coverage, thanks to the establishment of individual sessions;

· At handover, it allows maintaining the multiple GPRS/UMTS-PS sessions per APN or with multiple APNs, thanks to the re-establishment of individual sessions; 

· Compared to annex F.2.3.2 of TS 23.234, where each end-to-end tunnel is systematically mapped to one primary and multiple secondary GTP tunnels (one per allowed DSCP of the user's 3GPP WLAN QoS profile), it minimizes the number of PDP Contexts between TTG and GGSN as they are established only if required;

· It reuses 24.008 Session Management messages (Activate PDP context request/accept/reject (primary and secondary), Modify PDP context request/accept/reject, Deactivate PDP context request/accept/reject).

· The solution can migrate to SAE architecture with the Serving-3gpp-Anchor evolving to a serving-SAEGW function. In this case, 

· The user plane flows of the I-WLAN UE(s) are indeed handled by the Serving-3gpp-Anchor (with the Serving-3gpp-Anchor acting as a relay between tunnels towards the radio side and tunnels towards the PDN-SAEGW). 

· The tunnels between evolved Serving-3gpp-Anchor and PDN-SAEGW may either correspond to GTP tunnels or correspond to IETF (PMIP) tunnels.

2.1.2 Architecture reference model (Non roaming model)
Figure 1 shows the Architecture reference model of I-WLAN Mobility solution for a split PDG.


Figure 1: Non-Roaming Reference model for I-WLAN/3GPP Mobility

TTG: On top of the TTG functionalities already defined in TS 23.234, the TTG supports Wu’. 

S3A (Serving-3gpp-Anchor): The S3A acts as an anchor point for the control plane and may (based on operator configuration in the S3A) act as an anchor point for the user plane. The S3A supports Gn interfaces toward SGSN, TTG and GGSN to provide the service continuity between 3GPP access systems and WLAN Interworking. These new interfaces are shown in red in the picture.

Wu’ reference point: New enhanced Wu’ interfaces should include a minimum set of Session Management messages  (similar to 3GPP TS 24.008 messages) to provide multiple simultaneous sessions established for a given user and Service equivalent to Network Requested Secondary PDP Context Activation. New Wu’ interface should also support GRE tunnels in the user plane to distinguish the different data flows corresponding to the PDP contexts in the GPRS Core.

Gn interfaces between SGSN and GGSN, and between TTG and GGSN are only used for the user plane.
3 Proposal

It is proposed to include the above text in the Technical Report as a candidate solution for 3GPP - WLAN Interworking mobility in a new  subsection “Single Tunnel Serving-3gpp-Anchor solutions” of section 6.1 “Solutions”. 
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