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Abstract of the contribution: This paper proposes a description of mobility procedures for the TR section “Solutions”.  Mobility procedures provide seamless mobility between 3GPP-WLAN Interworking and 3GPP Systems, for WLAN Interworking reusing the GGSN deployments. 

This method of handover between SGSNs and TTGs allows service providers to add I-WLAN services to their existing GPRS infrastructures without changing the GPRS components or adding any new components into the GPRS control and data path. 

1
Proposed text

6.x.x.1
Handover mechanisms 

The mobility between IWLAN and GERAN/UTRAN is achieved via GPRS SGSN to TTG context transfer. 
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Figure 1: Handover mechanism for I-WLAN/3GPP mobility
6.x.x.2
First PDP Context Activation on the GERAN/UTRAN Side

The UE establishes a connection with the GGSN according to the standard GPRS attach procedure as described in 24.008, 23.060, and 29.060. 

6.x.x.3
Tunnel establishment and PDP context activation on the I-WLAN side

The UE establishes an IPsec tunnel with the TTG and a corresponding PDP context with the GGSN according to 23.234 Annex F and 33.234 with the following modifications.
When the UE successfully performs an IKE_SA_INIT exchange and EAP authentication with the TTG, the IKEv2 CFG_REQUEST message shall be used to configure a RAI, P-TMSI, and a corresponding P‑TMSI Signature for the PDP context that is established on the TTG for this UE.

6.x.x.4
Handover from WLAN to GPRS 

The UE has an active GPRS PDP context. A handover procedure is initiated by the UE due to some radio environment-based trigger. The following description illustrates how active PDP context is maintained in a seamless manner. 

1. The UE sends to a Routing Area Update request (old RAI, old P-TMSI, old P‑TMSI Signature, Update Type) to the new SGSN.

2. The new SGSN sends SGSN Context Request (old RAI, old P-TMSI, old P‑TMSI Signature, New SGSN Address) to the TTG to get the MM and PDP contexts for the UE. The TTG validates the old P‑TMSI Signature. The TTG stops downlink transmission, starts a timer, and responds with SGSN Context Response (MM Context, PDP Contexts). 

3. The new SGSN sends an SGSN Context Acknowledge message to the TTG. This informs the TTG that the new SGSN is ready to receive data packets belonging to the active PDP contexts.

4. The TTG starts tunnelling downstream packets to the new SGSN. 

5. The new SGSN sends Update PDP Context Request (new SGSN Address, TEID, QoS Negotiated, etc.) to the GGSN concerned. The GGSN updates its PDP context and returns an Update PDP Context response (TEID, etc.). 

6. The new SGSN informs the HLR of the change of SGSN by sending Update Location (SGSN Number, SGSN Address, IMSI, IMEISV) to the HLR. 

7. The HLR sends Cancel Location (IMSI, Cancellation Type) to the TTG with Cancellation Type set to Update Procedure via the AAA proxy. The TTG acknowledges with Cancel Location Ack (IMSI).  The TTG releases the MM and PDP contexts when the timer expires or on the Cancel location message whichever is later. 

8. The HLR sends Insert Subscriber Data (IMSI, GPRS Subscription Data) to the new SGSN. The new SGSN constructs an MM and PDP context for the UE and returns an Insert Subscriber Data Ack (IMSI) message to the HLR.

9. The HLR acknowledges the Update Location by sending Update Location Ack (IMSI) to the new SGSN.

10. The new SGSN responds to the UE with Routeing Area Update Accept (P‑TMSI, VLR TMSI, P‑TMSI Signature, and Receive N‑PDU Number). 

At this point the traffic is flowing through the new SGSN. 
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Figure 2: Handover from I-WLAN to GPRS

6.x.x.5
Handover from GPRS to WLAN

The UE has an active I-WLAN connection. A handover procedure is initiated by the UE due to some radio environment-based trigger. The following description illustrates how active PDP context is maintained in a seamless manner. 

1. UE successfully performs an IKE_SA_INIT exchange and EAP authentication with the TTG.  IKEv2 CFG_REQUEST message contains the old RAI, old P‑TMSI Signature of the previous PDP context of the UE. 

2. The TTG sends an SGSN Context Request (old RAI, old P-TMSI, old P‑TMSI Signature, New SGSN Address) to the old SGSN to get the MM and PDP contexts for the UE. The old SGSN validates the old P‑TMSI Signature. The old SGSN stops downlink transmission, starts a timer, and responds with SGSN Context Response (MM Context, PDP Contexts). 

3. The TTG sends an SGSN Context Acknowledge message to the old SGSN. This informs the old SGSN that the TTG is ready to receive data packets belonging to the active PDP contexts.

4. The old SGSN starts tunnelling downstream packets to the TTG. 

5. The TTG sends Update PDP Context Request (new SGSN Address, TEID, QoS Negotiated, etc.) to the GGSN concerned. The GGSN updates its PDP context and returns an Update PDP Context response (TEID, etc.). 

6. The TTG informs the HLR of the change of SGSN by sending Update Location (SGSN Number, SGSN Address, IMSI, IMEISV) to the HLR via the AAA proxy. 

7. The HLR sends Cancel Location (IMSI, Cancellation Type) to the old SGSN with Cancellation Type set to Update Procedure. The old SGSN acknowledges with Cancel Location Ack (IMSI).  The old SGSN releases the MM and PDP contexts when the timer expires or on the Cancel Location message whichever is later. 

8. The HLR sends Insert Subscriber Data (IMSI, GPRS Subscription Data) to the TTG via the AAA proxy. The TTG constructs an MM and PDP context for the UE and returns an Insert Subscriber Data Ack (IMSI) message to the HLR via the AAA proxy.

9. The HLR acknowledges the Update Location by sending Update Location Ack (IMSI) to the TTG via the AAA proxy.

10. The TTG completes the IPsec setup with the UE including (P‑TMSI, VLR TMSI, P‑TMSI Signature, Receive N‑PDU Number).

At this point the traffic is flowing through the TTG. 
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Figure 3: Handover from GPRS to I-WLAN

5 Conclusion and proposal

It is proposed to include the above text in the Technical Report in a new sub-section “IWLAN to GPRS Mobility Using SGSN to TTG Context Transfer” of section 6.1 “Solutions”. 
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