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Handover mechanisms of Enhanced Up solution
1 Introduction

This contribution provides the handover procedures performed using example implementation of the enhanced Up solution.  The intention of this contribution is to provide better understanding of the enhanced Up solution.  Some parts of the proposed solution have not realized in this example implementation.  However, this example trace will provide the idea how the enhanced Up solution supports handover as a proxy-GSN.
2 Test system architecture
Figure 1 shows the architecture that is used for the test system of Enhanced Up solution.

eGANC acts as SEGW and proxy-GSN.
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Figure 1 Test system architecture for Enhanced Up solution
· SGSN: 10.3.35.4

· GGSN: 100.100.1.1

· AAA server: 10.3.31.4

· eGANC
- 192.168.45.1 towards the WLAN access networks.  UE in WLAN will see this IP address as the SEGW.
- 10.3.31.185 towards the SGSN.  SGSN will see this IP address as GGSN
- 10.3.31.85 towards the GGSN.  GGSN will see this IP address as SGSN
- 10.3.31.85 towards the AAA server.  eGANC acts as AAA client.
· UE
- 192.168.50.50 at the WLAN access network
- 172.22.5.126 as a remote IP address.  This is the same as the one assigned by GGSN.
3 Example handover procedures
3.1 User establishes PDP context in 3GPP
Figure 2 shows the overall procedure how the eGAN is acting as proxy-GSN when a user is creating PDP context.  The SGSN sends ‘create_PDP_context request’ message to the eGANC, acting as proxy-GSN.  eGANC relays the request to the GGSN.  eGANC relays the responses from GGSN to the SGSN, too.  After the PDP contexts are created in the SGSN, eGANC, and GGSN, two GTP messages are shown (one between SGSN and eGANC, another between eGANC and GGSN).
Figure 3 and Figure 4 show that the eGANC actually relays all the necessary GTP information to the GGSN as received from the SGSN and how it changes the values where necessary (e.g. serving SGSN address is changed to eGANC, instead of SGSN).
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Figure 2 PDP context creation – 3GPP mode
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Figure 3 Create PDP context request from SGSN to eGANC
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Figure 4 Create PDP context request from eGANC to GGSN
Figure 5 shows that GGSN has assigned the IP address 172.22.5.126 to the user.  The eGANC relays this to the UE.  
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Figure 5 IP address assignment from GGSN
3.2 IPsec establishment upon moving into WLAN
Figure 6 shows the IPsec establishment procedure when the user is moving into WLAN area.  It performs the IKEv2 exchanges as described in TS 43.318.  The final IKE_AUTH response message from eGANC to the UE includes the remote IP address.  As an anchor, eGANC provides the same IP address (172.22.5.126) to the UE as the remote IP address.  (This is invisible in the trace since the message is encrypted).
Since Enhanced Up solution can support simultaneous 3GPP and IWLAN access, it makes the make-before-break handover possible.  The make-before-break handover can be seen in steps 99 through 103.  Even after the IPsec establishment is finished, the data can be sent from the GTP (99 through 102).  Then the eGANC makes the switching from the 3GPP path to the IPsec.  Once the switching happens, the data is sent in IPsec (between UE and eGANC) and GTP (between eGANC and GGSN).

It should be noted that the eGANC’s capability as proxy-GSN makes this seamless handover possible.  
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Figure 6 IPsec establishment - moving into WLAN
This does not have GA-SM part that are proposed in Enhanced Up solution, including the GA-SM-Activate-PDP-Context messages, which should happen after IPsec is established.  Azaire Networks is working on this layer and it will also be available soon.
3.3 Handover back to 3GPP

Figure 7 shows the handover procedure back to the 3GPP (i.e. losing WLAN signal).  Since Enhanced Up solution can support simultaneous 3GPP and WLAN, as long as SGSN timer is not expired, the eGANC can have both traffic paths up.  As a result, if the user moves back to 3GPP, it can send the data in GTP and the eGANC can switch the traffic path from IPsec to 3GPP.   After the switching, all the traffic flows using GTP.
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Figure 7 Handover back to 3GPP

3.4 Move back to WLAN

Figure 8 shows the handover procedure back to the WLAN.  As in the case of moving back to 3GPP, since Enhanced Up solution can support simultaneous 3GPP and WLAN, as long as IPsec timer is not expired, the eGANC can have both traffic paths up.  As a result, if the user moves back to WLAN, it can send the data in IPsec, without necessarily performing the authentication again.   After the switching, all the traffic flows using IPsec.
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Figure 8 Move back to WLAN
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