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1 Introduction

This contribution discusses the necessity of direct tunnel capability negotiation between the SGSN and GGSN.
2 Discussion

In the last meeting the SGSN optimisation solution is specified in the TS 23.060. There is a sentence in the clause 15.6 “Direct Tunnel Functionality”:
A Direct Tunnel capable SGSN shall have the capability to be configured on a per GGSN and per RNC basis whether or not it can use a direct user plane connection.

We have argument on this sentence. The SGSN can control several RNCs in the area, so it is possible for the SGSN to statically do capability configuration on per RNC. However we cannot see the advantage to do capability configuration on per GGSN. The reason is when the operator wants to upgrade a new GGSN to support Direct Tunnel or add a new GGSN in the network then all of the SGSN needs to modify their configuration. This is not acceptable for the operators in possession of a large network. Capability configuration on per APN does also not make sense as one APN can be translated to several GGSN addresses which have load sharing between them.
Another view in the previous meeting is the SGSN can use direct tunnel without the GGSN capability knowledge. When the GGSN receives an Error Indication from RNC the GGSN will delete the PDP context as if the Error indication is from SGSN. After the RNC has recovered it shall send RNC Reset message to the SGSN. The SGSN preserves the related PDP contexts and not send Update PDP context messages to the GGSN to avoid the overload of GGSN. As a result the PDP context status is mismatched in the UE, SGSN and GGSN. We can perceive some problems in this situation.
The first problem is the GGSN will drop all the following downlink data to the UE until the SGSN detects the mismatched PDP context state and recover from this situation during the inter SGSN RAU procedure or the Service Request procedure. In another word, the UE will not receive any downlink packet data from the network before it wants to send uplink packet data or performs an inter SGSN RAU procedure. 
The second problem we perceive is in the Service Request procedure. The SGSN will detect the PDP context is invalid in GGSN and then de-activate the related PDP context. The UE needs to de-activate the old PDP context and activate a new PDP context before sending the uplink data. It brings some impacts on the existing UE.
Some operators may ignore such problems. However other operators may not be able to stand such problems in their network. For these operators the GGSN should be upgraded to avoid such mismatch PDP context state. If the GGSN is not upgraded the Direct Tunnel should not be used. So there should be some mechanisms for the SGSN to know whether the GGSN is upgraded.
To summarize we have the following two conclusions:

1) The SGSN need to know whether the GGSN support Direct Tunnel function or not before it determines to use Direct Tunnel.

2) Direct Tunnel capability negotiation mechanism is a more flexible mechanism than the static configuration on per GGSN

3 Conclusion
It is proposed to agree the direct tunnel capability negotiation mechanism described in Tdoc S2-070267.
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