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1 Introduction

In the Step 2, the current UMTS Core Network architecture is kept. Alike in the Step 1, the Step 2 implements the SGSN and GGSN and the GTP tunnelling scheme is kept. The difference to the Step 1 is that the GGSN having the Foreign Agent (FA) is allowed to change if a more suitable GGSN/FA is available. This would allow the user to have more optimised routing when a Mobile Station is roaming in the UMTS network. The GGSN/FA change is done in cases where the Mobile Station (MS) is not sending data or no data is transmitted to the MS. How the individual network nodes, SGSNs and GGSNs, are located, is an implementation detail.

2 The concept overview
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Figure 1 Mobile IP Step 2

To be able to understand the process more easily, the Step 2 architecture is shown in the Figure 1. The main idea behind this procedure is to make the GGSN handover transparent to the User Equipment (UE). This allows the intelligent use of the air interface and to allow the handover be as smooth as possible.

The GGSN handover is decided by the SGSN when the Mobile Station is considered not to be sending or transmitting data. After the handover decision, the SGSN cuts down the old GTP tunnel from the SGSN to the old GGSN. After ending the old GTP tunnel, the SGSN perform a new tunnel creation to a new GGSN that is considered more optimal than the old one.

The method works also fine in interaction with Step 1 networks and is transparent to the MS. In addition, there are no problems of the Step 2 subscribers roaming to a Step 1 network or even to a network with no Mobile IP support. In that case, the handover procedure is not done and the movement is transparent to the Mobile IP part of the MS.

3 The GGSN/FA Change
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Figure 2 The GGSN/FA handover

The scheme works as following:

1. The new SGSN sends a Delete PDP Context Request to the old GGSN.

2. The old GGSN deletes the PDP Context and responses to the request with a Delete PDP Context Response.

3. The new SGSN sends a Create PDP Context Request to the new GGSN with the information that the PDP Context is a Mobile IP PDP Context.

4. The new GGSN answers with a Create PDP Context Response.

5. Agent Advertisement is sent by the FA.

6. Agent registration is performed.

When roaming to a SGSN that has no GGSN with a FA or to a network with no Step 2 capabilities, the GGSN is not changed. 

4 Discussion

Since packet data transfer is done often in bursts, knowing when the MS is going to send data or when there is data coming from the network to the MS is practically impossible. Even after a long period of time during the MS has been inactive, the change of GGSN/FA could become in between of a data transfer. If the GGSN/FA handover is done by brute force, as cutting off the old PDP Context and opening another, there could be lost a great deal of packets. 

Hence, it might be wise to do the handover a bit differently. The new PDP Context tunnel would have to be opened first and after the activation, the old tunnel would be deleted. Alternatively, the tunnel would be kept for a certain time before being cut. Additionally, it would be worth considering the possibility of forwarding the packets that come to the old GGSN to the SGSN.

5 Proposal

The proposal is to add the chapter 3 text and the signalling figure to the Mobile IP Report as a technical example for the Step 2. The editor could propose the correct position of the addition.

The report takes a stand for an implementation possibility. To our opinion, this is not needed. Hence, we propose the following sentence from the chapter 11 introduction should be removed:

"The SGSN and GGSN can be co-located without any alterations of the interfaces."

Additionally is proposed to remove the following part from the section 11.2 of the Mobile IP Report:

"One Way to implement a GPRS backbone is to co-locate the SGSN and GGSN, as depicted in Figure 3. This might be favorable for operators with a strong interest in utilizing standard IP (IETF) networks as far as possible and does not require any changes in the current GPRS architecture."

