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1. Introduction

This document discusses the inter access system handover between 3GPP and non-3GPP access systems, especially between legacy 3GPP and I-WLAN access systems. The current 3GPP-WLAN interworking architecture for WLAN 3GPP IP Access is required to be enhanced to support service continuity during handover. We propose a GTP tunnel based handover solution between legacy 3GPP and I-WLAN access systems. 
2. Discussion
2.1 Definition of Gn’ interface

The GGSN can be re-used to implement the PDG function as described in TS 23.234 Annex F. The Gn’ interface is defined between TTG (Tunnel Termination Gateway) and GGSN subset in the PDG as Figure 1. 
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Figure 1. PDG Implementation re-using GGSN functionality

The functionality of the Gn’ is a subset of the Gn reference point, and includes the following Gn reference point messages and procedures defined in TS 29.060. 

- Create PDP Context Request/Response

- Update PDP Context Request/Response

- Delete PDP Context Request/Response

In order to support the service continuity during handover between GPRS and I-WLAN, the PDP and MM context is needed to be transferred from the old access system to the new one. The Gn’ interfaces between the SGSN/GGSN and PDG are newly defined to support handover between GPRS and I-WLAN as in Figure 2. The Gn’ interface is used to transfer the PDP and MM context and to establish GTP tunnels between access systems. 
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Figure 2. Definition of Gn’ interfaces between SGSN/GGSN and PDG

The PDG or GGSN plays the role of anchor point during handover between GPRS and I-WLAN. Assuming that the IP address of the UE remains unchanged after handover, the incoming packets to the UE continues to arrive at the anchor point (PDG or GGSN). GTP tunnels over the Gn’ interface carry the incoming packets from the old gateway to the newly connected SGSN or PDG. Figure 3 shows the tunnel re-establishment between SGSN/GGSN and PDG during handover. 
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Figure 3. Tunnel re-establishment during handover 

2.2 GPRS to I-WLAN Handover 

The handover procedure from GPRS to I-WLAN is shown in Figure 4. 
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Figure 4. GPRS to I-WLAN Handover Procedure

1) When the UE decides to handover to I-WLAN from GPRS, the UE executes the initial I-WLAN registration procedures (authentication, authorization, and local IP allocation). 
2) The UE requests the establishment of end-to-end tunnel between the UE and the PDG.
3) During the tunnel establishment, the PDG contacts the 3GPP AAA server in the HPLMN via the 3GPP AAA Proxy for authorizing the UE, and to retrieve the information required for the tunnel establishment.
4) The PDP and MM context for the UE is transferred from the SGSN to the PDG. 
5) Unsent data packets are forwarded from the UTRAN/SGSN to the PDG.

6) The PDG initiates the PDP context update (GTP tunnel re-establishment) procedure to the GGSN. 

7) The PDG sends E2E Tunnel Establishment Ack to the UE. 

2.3 I-WLAN to GPRS Handover

The handover procedure from I-WLAN to GPRS is shown in Figure 5. 
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Figure 5. I-WLAN to GPRS Handover Procedure

1) When the UE decides to handover to GPRS from I-WLAN, the UE initiates the Attach procedure. 
2) The SGSN retrieves the authentication and authorization data for the UE from the HLR/HSS, and authenticates the UE. 
3) The SGSN replies Attach Accept message to the UE. 
4) The PDP and MM context for the UE is transferred from the PDG to the SGSN. 
5) The SGSN initiates the PDP context update (GTP tunnel re-establishment) procedure to the PDG.

6) The SGSN initiates PDP context activation procedures for the ongoing PDP sessions. 

7) The end-to-end tunnel between the UE and the PDG is released. 
3. Conclusion and Proposal

We propose to add the following in the section 7.7.3 and Annex E of TR 23.882 as alternative handover solution between legacy access systems using 3GPP and non-3GPP radio. 

1st modified section
7.7.3
Inter access system handover between 3GPP and non 3GPP access systems

7.7.3.1
Description of key issues
The handover will be based on IP layer mechanism (e.g. Mobile IP), or layer-2 mechanism (e.g. GTP tunnel).
7.7.3.2
Alternative solution A 

7.7.3.3
Alternative solution B 

A GTP-tunnel based solution for handover between GRPS and I-WLAN is described in Annex E. 
2nd modified section
Annex E: Mobility between legacy access systems using 3GPP and non-3GPP radio

E.1
General

E.2
Description of mobility between legacy access systems using 3GPP and non-3GPP radio

E.3
Solutions for mobility between legacy access systems using 3GPP and non-3GPP radio

E.3.1
Solution A

E.3.2
Solution B

In order to support the service continuity during handover between GPRS and I-WLAN, the PDP and MM context is needed to be transferred from the old access system to the new one. The Gn’ interfaces between the SGSN/GGSN and PDG are newly defined to support handover between GPRS and I-WLAN as in Figure E.x. The Gn’ interface is used to transfer the PDP and MM context and to establish GTP tunnels between access systems.
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Figure E.x. Definition of Gn’ interfaces between SGSN/GGSN and PDG

The PDG or GGSN plays the role of anchor point during handover between GPRS and I-WLAN. Assuming that the IP address of the UE remains unchanged after handover, the incoming packets to the UE continues to arrive at the anchor point (PDG or GGSN). GTP tunnels over the Gn’ interface carry the incoming packets from the old gateway to the newly connected SGSN or PDG. Figure E.x shows the tunnel re-establishment between SGSN/GGSN and PDG during handover. 
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Figure E.x. Tunnel re-establishment during handover 

The handover procedure from GPRS to I-WLAN is shown in Figure E.x. 
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Figure E.x. GPRS to I-WLAN Handover Procedure

1) When the UE decides to handover to I-WLAN from GPRS, the UE executes the initial I-WLAN registration procedures (authentication, authorization, and local IP allocation). 

2) The UE requests the establishment of end-to-end tunnel between the UE and the PDG.

3) During the tunnel establishment, the PDG contacts the 3GPP AAA server in the HPLMN via the 3GPP AAA Proxy for authorizing the UE, and to retrieve the information required for the tunnel establishment.
4) The PDP and MM context for the UE is transferred from the SGSN to the PDG. 

5) Unsent data packets are forwarded from the UTRAN/SGSN to the PDG.

6) The PDG initiates the PDP context update (GTP tunnel re-establishment) procedure to the GGSN. 

7) The PDG sends E2E Tunnel Establishment Ack to the UE. 

The handover procedure from I-WLAN to GPRS is shown in Figure E.x. 
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Figure E.x. I-WLAN to GPRS Handover Procedure

1) When the UE decides to handover to GPRS from I-WLAN, the UE initiates the Attach procedure. 

2) The SGSN retrieves the authentication and authorization data for the UE from the HLR/HSS, and authenticates the UE. 

3) The SGSN replies Attach Accept message to the UE. 

4) The PDP and MM context for the UE is transferred from the PDG to the SGSN. 

5) The SGSN initiates the PDP context update (GTP tunnel re-establishment) procedure to the PDG.

6) The SGSN initiates PDP context activation procedures for the ongoing PDP sessions. 
7) The end-to-end tunnel between the UE and the PDG is released.
E.4
Impact on the baseline CN architecture

E.4.1
Solution A

E.4.2
Solution B

Figure E.x shows the modified baseline architecture where the Gn’ reference point is added. Some network elements are removed from the baseline architecture from TR 23.882 for simplicity. A new reference point is described below.
· Gn’ : This is the reference point between SGSN/GGSN and PDG. It has functionality of transferring UE context and creating GTP tunnels during handover between GPRS and I-WLAN.
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Figure E.x. Impact of the solution B on the baseline architecture

E.5
Impact on the baseline RAN architecture


E.5.1
Solution A
None.

E.5.2
Solution B

None.

E.6
Impact on terminals used in the existing architecture

E.6.1
Solution A
E.6.2
Solution B

None.

End of modification
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