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Abstract of the contribution:

This contribution shows that data forwarding shall be preferred.

Introduction

In the current TR 23.882, it is still open whether data bi-casting could be used for HO cases whatever the HO case: 2G/3G and LTE HO and intra-LTE HO (with change of UPE and with no change of MME/UPE)
This contribution highlights drawbacks of data bi-casting procedures for legacy network and promotes data forwarding for HO case. It also show drawback of data bi-casting for dual flavour S5a..

Discussion
For HO from 3G to LTE (see associated figure in Annex 1):

Data bi-casting would bring the following drawbacks:

· Change in source RNC to prevent it from forwarding data as this is a normal RNC behaviour during a HO procedure

· To benefit from some advantages of data bi-casting without losing too much PDUs, UPE should establish the user plane with SAEGW as soon as possible. As descried in the figure, this could be done at the beginning of the HO procedure but the target eNodeB would then have to buffer data as the UE is not yet connected to the target eNodeB. As a consequence, bi-casting can only takes place later in the figure, resulting into additional loss of data.

For HO from LTE to 3G (see associated figure in Annex 2):

Data bi-casting would bring the following drawbacks:

· change in legacy SGSN to makes the target SGSN request user plane establishment with SAEGW at the beginning of the HO procedure in order to receive the data which are sent to both SGSN and UPE in parallel. This is not a legacy SGSN behaviour.
· As bi-casting implies that two tunnel have to exists in parallel until the end of the HO procedure, the SGSN user plane establishment cannot be used by the SAE GW to decide to remove the user plane with the previous UPE. As a consequence, at the end of the HO procedure, the UPE needs to un-join to SAE GW on its own. If PMIP is used over S5a, this un-bind would be a new signalling to be designed for PMIP.
For intra-LTE HO with no UPE change: 

· RAN3 groups has already agreed on the support of data forwarding to support lossless HO.

For intra-LTE HO with UPE change:

The following drawbacks can be identified for data bi-casting for intra-LTE HO with UPE change:

· To avoid duplicate data transfer over the radio, a data bi-casting solution needs to utilize a mechanism such as Sequence Numbers over S5a to coordinate the handover from the source UPE to the target UPE.  Typically, this would be achieved through direct communication between source and target UPEs. Else the result would be multiple PDUs sent unnecessarily over the radio interface.  Since any solution would typically assume UPE to UPE communication, it is preferable to simply have data forwarding, which would be even more efficient as it would in addition avoid data loss. 
· With a multi flavour S5a, it is also questionable which common S5a sequence number can be used between UPEs

The drawback noted in some of the previous SA2 meeting against data forwarding was that DL PDUs received at the source eNB would have to be sent back up to the UPE/SAEGW in order to be un-ciphered before being send down to the target SGSN/RNC. With the recent discussion on PDCP ciphering in the eNB, this extra loop for DL PDUs will not a problem anymore if PDCP is in the eNodeB.
Conclusion:
As described above, HO LTE/LTE data forwarding is already agreed for HO intra-LTE with no UPE change in RAN3, there is interest to get similarities for HO intra-LTE with UPE change with data forwarding also over the X2 interface or between eNodeB over IP of there is no X2 interface; In addition data forwarding does not bring change to legacy RNC and SGSN, and avoid changes to PMIP.

We suggest SA2 to agree on data forwarding use for all the Handover cases.
Annex 1: HO from 3G to LTE with potential data bi-casting
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Annex 2: HO from LTE to 3G with potential data bi-casting
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