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1. Introduction

One GTP tunnel approach provides separation of control and user plane, because the control remains in the SGSN but the user plane is between the RNC and the GGSN. As a result, the SGSN capability to handle signalling increases. In addition, using only one GTP tunnel may decrease the delay that user packets experience in the UMTS network.

The drawbacks of the one GTP tunnel approach can be avoided by letting the network decide when one GTP tunnel is feasible and when two GTP tunnels should be established instead.

This contribution presents signalling flows to enable the establishment of one GTP tunnel. The text in chapter 2 is proposed to be added to chapter 7 in 23.873.

2. Proposed text

7.3
Mobility Management

7.3.1. Serving SRNS relocation

The serving SRNS relocation procedure enabling the establishment of one GTP tunnel is presented in the figure below.
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1.-10. The serving SRNS relocation procedure is performed as described in 23.060. The new SGSN decides whether one or two GTP tunnels are established, e.g., based on the location of the GGSN and based on the services used by the subscriber.

11. The new SGSN sends the Update PDP Context Request message to the GGSN. If one GTP tunnel is established, the new SGSN includes the RNC Address and the RNC TEID Data in the message. The GGSN updates the PDP context and acknowledges by sending the Update PDP Context Response message to the new SGSN. The GGSN includes the GGSN Address and the GGSN TEID Data in the message.

12. If one GTP tunnel is established, the radio access bearer modification procedure is performed. The new SGSN sends the GGSN Address and the GGSN TEID Data to the target RNC.

13.-16. The serving SRNS relocation procedure is continued as described in 23.060.

7.4
Session Management

7.4.1. PDP context activation

The GTP tunnels are established due to PDP context activation. The request for PDP context activation is first handled in the SGSN, which decides whether to continue with the PDP context activation. The SGSN should make the decision on the number of GTP tunnels, because it has the required information to make that decision.

The SGSN can know whether the selected GGSN is in the same PLMN or not. The SGSN can also know whether the subscriber uses CAMEL based services, because CAMEL subscription information is transferred from the HLR to the SGSN together with other subscription information.

The PDP context activation procedure enabling the establishment of one GTP tunnel is presented in the figure below.
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1. The MS sends the Activate PDP Context Request message to the SGSN.

2. The SGSN validates the request. The SGSN makes the decision on whether to establish one or two GTP tunnels ,e.g., based on the location of the GGSN and based on the services used by the subscriber. The radio access bearer setup procedure is performed. The SGSN sends the SGSN address and the SGSN TEID Data to the RNC, and the RNC sends the RNC address and the RNC TEID Data to the SGSN.

3. The SGSN sends the Create PDP Context Request message to the GGSN. If one GTP tunnel is established, the SGSN includes the RNC address instead of the SGSN address and the RNC TEID Data instead of the SGSN TEID Data in the message. The result is that the tunnel endpoint is in the RNC, not in the SGSN. The GGSN performs admission control, creates the PDP context and acknowledges by sending the Create PDP Context Response message to the SGSN. The GGSN includes the GGSN address and the GGSN TEID Data in the message.

4. If one GTP tunnel is established, the radio access bearer modification procedure is performed to replace the SGSN address by the GGSN address and the SGSN TEID Data by the GGSN TEID Data. The result is that the tunnel endpoint is in the GGSN, not in the SGSN.

5. The SGSN sends the Activate PDP Context Accept message to the MS.

In case of the secondary PDP context activation procedure, the required changes are the same as described for the PDP context activation procedure.

NOTE:
If one GTP tunnel is established, it is possible to change the decision whenever required. For example, due to SGSN change from one PLMN to another (i.e. after the SGSN change, the SGSN and the GGSN are in different PLMNs), the SGSN can establish two GTP tunnels by sending the SGSN address and the SGSN TEID Data to the RNC and to the GGSN.

7.4.2. PDP context modification

The parameters negotiated during the PDP context activation procedure may be modified by the PDP context modification procedure.

The SGSN initiated PDP context modification procedure enabling the establishment of one GTP tunnel is presented in the figure below.
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1. The SGSN sends the Update PDP Context Request message to the GGSN. If one GTP tunnel is established, the SGSN includes the RNC Address and the RNC TEID Data in the message. The GGSN updates the PDP context and acknowledges by sending the Update PDP Context Response message to the SGSN. The GGSN may include a new GGSN Address and a new GGSN TEID Data in the message.

2. The SGSN informs the MS about the PDP context modification.

3. The radio access bearer modification procedure may be performed. If one GTP tunnel is established, the SGSN sends the GGSN Address and the GGSN TEID Data to the RNC. The RNC may send a new RNC Address and a new RNC TEID Data to the SGSN.

4. If the RNC Address and the RNC TEID Data are changed, the SGSN sends the Update PDP Context Request message to the GGSN. The SGSN sends the new RNC Address and the new RNC TEID Data to the GGSN. The GGSN updates the PDP context and acknowledges by sending the Update PDP Context Response message to the SGSN.

The MS initiated PDP context modification procedure enabling the establishment of one GTP tunnel is presented in the figure below.
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1. The MS sends the Modify PDP Context Request message to the SGSN.

2. The SGSN validates the request. The radio access bearer modification procedure may be performed. If one GTP tunnel is established, the SGSN sends the GGSN Address and the GGSN TEID Data to the RNC. The RNC may send a new RNC Address and a new RNC TEID Data to the SGSN.

3. The SGSN sends the Update PDP Context Request message to the GGSN. If one GTP tunnel is established, the SGSN includes the RNC Address and the RNC TEID Data in the message. The GGSN updates the PDP context and acknowledges by sending the Update PDP Context Response message to the SGSN. The GGSN may send a new GGSN Address and a new GGSN TEID Data in the message.

4. If the GGSN Address and the GGSN TEID Data are changed, the radio access bearer modification procedure is performed to replace the old GGSN Address by the new GGSN Address and the old GGSN TEID Data by the new GGSN TEID Data.

5. The SGSN sends the Modify PDP Context Accept message to the MS.
The GGSN initiated PDP context modification procedure enabling the establishment of one GTP tunnel is presented in the figure below.
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No new messages are required in case of the GGSN initiated PDP context modification procedure if the SGSN performs the radio access bearer modification procedure before sending the Update PDP Context Response message to the GGSN.

7.4.3. PDP context deactivation

The PDP context deactivation procedures are not affected by the one GTP tunnel approach.

7.4.4. RAB release

With the RAB release procedure, the UTRAN initiates the release of one or more RABs. The SGSN has to inform the GGSN about the RAB release. The RAB release procedure in case of one GTP tunnel is presented in the figure below.
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1.-4. The RAB release procedure is performed as described in 23.060.

5. The SGSN sends the Update PDP Context Request message to the GGSN for every PDP context in question to inform about the RAB release. The GGSN updates the PDP context and acknowledges by sending the Update PDP Context Response message to the SGSN.

3. Proposal

It is proposed to add chapter 2 above to chapter 7 in 23.873.
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