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1
Introduction

This document discusses in which way the path switch should be controlled on S1. 
2
Discussion

2.0
current status

At last meeting, a discussion was ongoing in which way the path switch shall be performed during the execution phase of an inter-eNodeB handover.

It was agreed that the target eNodeB will update the signalling path towards the MME by means of an UL S1 control plane message, regardless to the alternative that will be adopted for updating the SAE GW.

For updating the SAE GW two alternatives have been identified and communicated in the relatedLS (R3-070508):

Alt 1: an acknowledged GTP-u message on S1-U, no direct communication between MME and SAE-GW

Alt 2: an UL GTP-u message on S1-U w/o acknowledgement and an update message on S11 (MME - SAE-GW interface).

It was concluded that there is no difference between Alt 1 and Alt 2 from the user plane performance perspective.

2.1
continuation of discussion

Having a look behind the functionality of the path switch the following should be considered before taking a decision:

1) Provision of DL UP&CP addresses in case of an X2 prepared inter-eNodeB HO:

The MME needs to be provided with C-Plane addresses (node & UE context addresses) of the target eNodeB, which is done by the already agreed S1-C message, whereas the SAE GW needs to be provided with the (DL) U-Plane addresses (node address and UE specific Tunnel Ids) of the target eNodeB.

The target eNodeB should be already in the possession of UL C&U-Plane addresses of the CN (provided via X2).

2) Provision of DL UP/CP addresses in case of an S1 prepared inter-eNodeB HO:

It could be envisaged to make the principle of path-switch signalling on S1 as similar (if not totally aligned) with the X2 prepared case.

U-Plane:

In case of S1 prepared HO, the information of the DL user plane address is already available in all affected CN nodes from the preparation phase, so the trigger doesn’t need to carry any addressing information, just the information that UL data has to be expected and DL data can be sent already via the new S1 route. This kind of information can be easily provided by the first UP packet as well. 

C-Plane:

Also the S1-C message to the MME does not need to carry any additional (addressing) information apart from the pure trigger itself, i.e. the information that the old C-plane (node) relations (UE related contexts in eNodeB, MME and SAE GW) have to be released and new relations are valid from now on.

( alignment should concentrate on the pure path-switch functionality.

3) Path switch and its relation to the Release of old side resources in X2 prepared HO: 

The target side needs to be sure that it is allowed to command the old side to be released, i.e. it should be confident that the U-Plane established to forward user data via old-side S1 connection and X2 can actually be replaced by the new-side S1 connection and that the MME is aware of C-Plane resources on the target side.

C-Plane:

The old S1 signalling relation will be released on the CN side locally by the MME on receipt of the S1-C trigger. 
On the RAN side, the target eNodeB has reliable information that the MME received the S1-C trigger, once it has issued it. This is given due to the reliable signalling transport of SCTP.

U-Plane:

For commanding the UP resources in the old eNodeB (which are still used for data forwarding) to be released, information is needed whether the user-plane path switch has taken place in the CN already. 

This information can be gained by specifying that the serving SAE-GW has to acknowledge the S1-U trigger. As already stated during related discussions, the error case, where the S1-U trigger is lost, e.g. due to the un-reliable nature of GTP as signalling transport needs to be handled appropriately. This could be solved by assuming that the eNodeB would re-issue the S1-U trigger several times if no ACK is received immediately.

4) Path switch and its relation to the Release of old side resources in S1 prepared HO: 

For S1 prepared HO it is assumed that the release of old side resources is anyhow triggered by the CN which is aware whether the path-switch has already taken place, so no analogue considerations of bullet 3) applicable for the S1 prepared case.

2.2
selected solution

So, the overall discussion shows that pro and cons for any solution deal with reliability and the related optimum covering of all error cases. 

Further it is recognised that the decision for a particular solution is part of stage 2 work and should be therefore taken during this RAN3#55bis meeting.

Reliable update of path information within the SAE-GW is an important requirement and should be therefore taken as an decision criterion for the final solution, which directly leads to the proposal to require an update message on S11.

Further, in order to ensure that old side resources are released in the right manner, it is proposed to go for a “full solution”:

-
An acknowledged GTP path update message ensures high user plane performance and should cover the “normal system behaviour”.

-
An S1-C message provides the update of the S1 signalling path

-
the (serving) MME and the serving SAE-GW are kept mutually updated by respective messages exchanged on S11. The serving SAE-GW acknowledges the S11 update message only in case it has received the GTP path update from the eNodeB.

-
In case a GTP error occurs, i.e. if the eNodeB does not receive a (GTP) acknowledgment from the SAE-GW after having issued the update for several times, an error indication is sent to the MME on S1-C. It is assumed that a S1-U connection not being able to carry the GTP path update is in un-recoverable troubles. Appropriate actions should be carried out by the MME, e.g. releasing the S1 connection or allocating resources on an alternative serving SAE-GW.

-
The old side release should be initiated if the GTP acknowledgment of the respective path-update message is received on S1-U.

3
Proposal

It is proposed to agree on the outlined solution, to update 36.300 respectively (attached to this document) and to liaise to respective groups (SA2 and RAN2).
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