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1 Introduction

This contribution discusses GTP aspects for the one tunnel approach.

2 GTP Aspects:

7.2.2.1 Gn (cSGSN - xGGSN)

This interface evolves to control the direct GTP tunnel between RAN and xGGSN and to deliver information for SGSN specific transport functions to the xGGSN (location information and prepaid budget).

The modifications compared with the R99 GTP version are:

· One Tunnel information field is introduced as optional information into the PDP context creation and the modification messages. By means of this IE the SGSN notifies the GGSN of the establishment of one tunnel. Inside this IE additional information can be included, e.g. information whether the TEID and user data transport address are allocated or not, CAMEL information (e.g. initial budget), charging information (e.g. whether location dependent charging is required), interception information (e.g. wether location dependent interception is required).

· The location report procedure is introduced (request and acknowledge).

· The charging report procedure is introduced for CAMEL prepaid (request and acknowledge).

· For some procedures the sequence of the R99 messages is changed or an additional update is introduced to concatenate the Iu and the Gn GTP tunnels to one tunnel.

Two aspects of the enhancement of the GTP has to be considered. The first one are the extensions of the GTP. As shown above it is necessary to extend some messages with optional information elements and some new procedures are needed.

The second aspect is how can an SGSN know whether a GGSN is upgraded for the one tunnel approach or not. Only the SGSN has to know whether a GGSN is enabled for the one tunnel approach or not. The GGSN is always controled via optional information elements described above whether one tunnel is established or not. The IEs are also used to command the GGSN to perform additional functions like CAMEL. After an SGSN change the GGSN is enabled or disabled for the one tunnel approach by means of the included or respectively not included IEs. 
There are three possibilities to solve this problem; administration, a new GTP version and the use of optional information elements. In the following all alternatives should be discussed. Regarding the formats of the messages all alternatives are equal. The only difference is the mechanism to recognize the capabilities of the GGSNs.

Administration

By means of administration the SGSNs know which GGSNs are enabled for the one tunnel approach.

New GTP version

The introduction of a new GTP version is an automatic possiblity for a SGSN to recognize whether a GGSN is an enhanced GGSN or not. By means of the version handling the SGSN knows in advance whether an one tunnel connection can be established with the concerned GGSN.

The disadvantage is the introduction of a new GTP version. The advantage is the easy automatic recognition of the capabilities of the GGSNs.

Introduction of optional Information Element

This alternative uses at least one additional information element. This IE is described above and is a Type-Length-Value (TLV) IE.

During a PDP context activation the SGSN adds the 'One Tunnel' IE in the Create PDP Context Request message. Due to this IE an updated GGSN knows that one tunnel shall be established and which functionalities are additionally required e.g. CAMEL. The updated GGSN acknoledges the request with a 'One Tunnel Response' IE in the Create PDP Context Response message. Due to the sent 'One Tunnel Response' IE the SGSN knows that the GGSN is updated and the one tunnel approach can be used.

In the case the GGSN is not updated, then the 'One Tunnel' IE is unknown for this GGSN. According to 3G TS 29.060 unknown optional IEs shall be ignored. Since the 'One Tunnel' IE is a TLV IE the GGSN skips this IE using its length value. This mechanism guarantees that the message is correctly interpreted except the 'One Tunnel' IE. A not updated GGSN answers as usual with a Create PDP Context Response message but without the acknowledgement of the one tunnel establishment. So due to the missing optional IE the SGSN knows that this GGSN is not updated.

This mechanism is also used during an inter SGSN change. But then the Update PDP Context Request and Update PDP Context Response are used.

The SGSN should store the capabilities of the GGSNs. Then the SGSN would know in advance which GGSN is updated.
Proposal

It is proposed to use the third alternative. This mechanism offers the best compability. Only through optional IEs and additional message flows the current GTP version is enabled for the One Tunnel approach.

[Note: The final decision is an N4 issue.]

Roaming to a home GGSN

If it is required to establish a PDP context towards a home GGSN then the SGSN has to establish two tunnels. During the APN and GGSN selection defined in 3G TS 23.060 the SGSN determines whether the GGSN is in the VPLMN or in the HPLMN.
3 Proposal

It is proposed to replace the chapter 7.2.2.1 of TR 23.873 by the proposed text of this contribution and to delete the third open issue point of the one tunnel approach.
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