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Introduction

RAN3 currently have two proposals for the update of the S-SAEGW with Path Switch:

Alt 1: 

· the S-SAEGW is updated by a GTP-u message from the target eNodeB (signalled in S1 GTP-u to provide a fast user plane switch)

· For reliability reasons, the S-SAEGW node acknowledges the initial GTP-u path switch message with another GTP-u message in the S1 user plane.

Alt 2:

· the S-SAEGW is updated by a S1 GTP-u message from the target NB (signalled in UP to provide a fast user plane switch)

· For reliability reasons, the MME also updates the S-SAEGW via the MME <-> S-SAEGW interface.

The following argues to propose RAN3 to select the second alternative.

Discussion
Early UL data sending by the eNB should be possible as soon as the UE arrives under the target eNB to avoid un-necessary buffering in eNB. UL data sending will take place for RBs the target eNB has accepted during HO. There may be some RB not-established due to radio constraints in the Target eNB.

It is not expected to allow the GTP-U to transfer information regarding which of the bearer have been re-established in the Target side, as it has been agreed that the MME has the role of bearer control. As a consequence, after HO took place over the radio, the MME has to be notified of the established RB at the target side. The MME is in charge of establishing the bearer with the SAEGW and informing any change.

Until the MME inform the SAEGW of bearers established for this target eNB, some UL data can be sent to the SAEGW. It is not expected that the SAEGW starts sending DL data path to the new eNB at that time as bearer plane has not been established on MME control: some DL PDU may be sent on a no-more-existing RB at Target eNodeB side. The MME will establish the bearer with S-SAEGW and provide S-SAEGW with up-to-date SAE Bearer information in line with eNB RB.

Note that MME control of SAE bearer update to the SAEGW is also needed in case there is no UL data transfer: in case the UE does not have any UL data to send, path switch cannot take place directly between eNB and SAEGW, and this would make the SAEGW forwards data to the previous eNB for a long time, keeping inter-eNB X2 interface busy.

The following procedure is obtained:
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Figure 1: intra-LTE HO with no MME no S-SAEGW change

0)
The IP bearer service is established between UE and S-SAEGW via Source eNodeB1

1)
The Source eNodeB decides to initiate a handover to Target eNodeB, over the X2 interface. The Source eNodeB sends a Handover required to the Target eNodeB, and provides UE context information.

2)
The Target eNodeB sends a Handover Command to the Source eNodeB. Source eNodeB issues a Handover with the UE. The Source eNodeB sends a Handover Command Acknowledgement to the Target eNodeB after successfully sending the Handover to the UE.

3)
The source eNodeB starts forwarding data to Target eNodeB.

4)
The UE accesses the target eNodeB and can starts sending UL data.

5) 
When the UE is arrived under the target eNodeB, the target eNodeB advices MME of the bearers established at the target side.

6-7) MME establishes the bearers with S-SAEGW.
8)
MME acknowledges the handover to target eNB.
9)
Target eNodeB acknowledges the Handover Complete to Source eNodeB. Source eNodeB can release its radio resources.

10)
Source eNodeB stops data forwarding and release all resources for the UE.

11)
Source eNodeB releases its resources with the MME.
12)
The IP bearer service is established between UE and eNodeB2 to S-SAEGW.
Conclusion 

The second alternative (Alt.2) should be preferred and Nortel supported it in RAN3 and SA2.
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3. Data forwarding via X2



















12. IP bearer service via eNB2
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