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1. Introduction

In earlier email discussions we were not able to conclude on how data forwarding should be controlled at X2 initiated HO. In this contribution, we discuss the possible options and propose a way forward.
It should be noted that this contribution, limits its scope to X2 initiated handovers only. The discussion on data forwarding on S1 initiated handovers is separate, and rather different, as it affect much more nodes and interfaces.

2. Control of data forwarding
Before discussing the principles for how to control data forwarding, we list the following requirements:

Req1:
Target eNodeB must perform admission of bearers during the handover preparation. The reason for this is that it is only the target eNodeB that knows if and what resources are available for the incoming handover.

Req2:
The specifications shall allow a separation of admission of bearers, and forwarding of data for certain bearers, i.e. just because a bearer is admitted; it does not mean that data forwarding should be automatically performed.
Req3:
Both the source eNodeB and target eNodeB needs to be involved in the decision on data forwarding.
Req2 and Req3 are motivated by that in certain situations, for example at high transport network load, or high load on the user plane processing resources in the target or source eNodeB, it might be preferable not to perform data forwarding, and we do not want to fail the whole handover in these cases.

Considering that only the source and target eNodeBs are involved in the handover preparation at the X2 initiated handover, the numbers of options are limited. We basically foresee two possible principles for how the X2 initiated handover can be performed:
· Source eNodeB indicates what bearers he wants to handover, and for which of those bearers he want to perform data forwarding. Target eNodeB acknowledges the admission of the bearer, and indicates GTP tunnel end points for each bearer target eNodeB can receive forwarded data. Source eNodeB performs forwarding for the bearers with allocated TEIDs.
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· Source eNodeB indicates what bearers he wants to handover. Target eNodeB acknowledges the admission of the bearer, and indicates GTP tunnel end points for each bearer target eNodeB can receive forwarded data. Source eNodeB selects which out of the bearers with TEIDs allocated data forwarding should be performed.

HO PREPARATION: (source eNodeB -> target eNodeB)
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HO PREPARATION ACK: (target eNodeB -> source eNodeB)
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As can be observed from above, the behaviour in the target eNodeB is the same for the two cases, thus we should evaluate this from a complexity perspective of the source eNodeB.
In case 1, the source eNodeB needs to:

· Select which bearers it want to perform data forwarding for before the handover preparation is sent.

· Wait for the response

· Among the TEIDs that are returned, select which bearers that data forwarding should be done.

In case 2, the source eNodeB needs to:

· Wait for the response

· Among the TEIDs that are returned, select which bearers that data forwarding should be done.

Clearly, case 1 will require a more complex implementation in the source eNodeB.

Performance-wise there are small differences. In case 2 there is a larger risk that TEIDs and user plane resources are allocated in the target eNodeB although the source at the end not will eNodeB perform forwarding.

Conclusion: Although the differences are minor, we believe that the complexity aspect between case 1 and case 2 is of more importance, and for that reason we propose data forwarding at X2 handover to be handled according to the principles in case 2.

3. Forwarding of UL and DL data

Another open issue related to data forwarding at X2 initiated handover is related to if it should be possible to perform data forwarding on UL and DL separately. For this discussion, we remind that:

· Forwarding of DL packets is done to prevent loss of data at the HO, while

· Forwarding of UL packets is done to enable in-sequence delivery. 
Selective forwarding of UL and DL would allow for four different cases: UL only, DL only, UL and DL, or no forwarding. We have not been able to identify any case where it would be beneficial to separate the forwarding of UL and DL. Thus, we do not think such flexibility is motivated.
Conclusion: Forwarding will be done for both UL and DL data at the same time and the signalling will not support a separation of them.
4. Proposal

We propose that the conclusions from this paper are agreed, as:

· Data forwarding at X2 handover should be handled according to the principles in case 2 in section 2.

· Forwarding will be done for both UL and DL data at the same time and the signalling will not support a separation of them.

Agreement on the above bullets will result in that two open issues in the specification can be removed. We propose RAN3 to task the editor to remove bullet 1 and 2 in section 8.2.2.
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