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1 Introduction

In Shanghi meeting,  the packet forwarding scheme for inter-eNB handover was decided. However, detailed schemes still remains as FFS. In this contribution, we discuss more detailed packet handling scheme in LTE.
2. Discussion
Reordering mechanism for Downlink transmission

Following is from chairman’s note for the SDU/PDU forwarding scheme in the inter-eNB handover for LTE.
DL
· SDUs forwarded

· No RLC context transfer. RLC PDUs are discarded.

· All SDUs resent by target eNB

· Re-ordering

· Using PDCP SN in UE or eNB re-order is FFS

· Optimisation to send only SDUs not received by UE is FFS

During the inter-eNB handover, the target eNB receives the downlink packets from both the aGW and the source eNB. Though they are PDCP PDUs of same kind, the PDCP SDU transfer from aGW and the PDCP SDU transfer from source eNB are not harmonized and they may occur simultaneously. And the network condition over X2 and S1 may be not the same. Accordingly, PDCP SDUs from aGW and source eNB may be received out-of-sequence. Some entity should perform re-ordering to resolve this situation.
According to the chairman‘s summary shown above, it is understood that there still remain two alternatives for the reordering entities for inter-eNB handover. Followings are the two alternatives.
· Alternative 1: UE side reordering in PDCP sublayer of the UE
· Alternative 2: Network side reordering in target eNB
In both alternatives, it is assumed that the reordering of the RLC level for downlink transmission is supported between eNB and UE. 
In Alternative 1, target eNB transmits PDCP SDUs delivered from source eNB and aGW to the UE without performing reordering (figure 1). Because RLC entities of the target eNB and the UE are in charge of in-sequence delivery only in RLC SDU level, in-sequence delivery of PDCP SDUs should be enforced by UE PDCP entity. This means that some entity has to have another re-ordering buffer and have to perform PDCP SDU reordering. Consequently, the UE should have two levels of buffers to fully support of the in-sequence delivery of packets in downlink direction. In UE’s point of view, supporting the two  buffers causes increase in UE complexity.
In Alternative 2, the target eNB reorders the PDCP SDUs from the source eNB and the AGW. The target eNB performs reordering based on the PDCP sequence number. After performing reordering, the target eNB transmits PDCP SDUs to the UE. Because the input to RLC entity of target eNB is in-sequence, the only thing that is required is for the UE to deliver RLC SDUs to PDCP entity in sequence.  Compared to Alternative 1, Alternative 2 requires only one-level of reordering. Though it can be said that radio resource is not untilized until reordering is done in target eNB, because target eNB includes also scheduling entity, 
From the above discussion, we prefer the alternative 2 because it can minimize the impact on UE. 
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Figure 1. Alternative 1                 Figure 2.Alternative 2

Conclusion:

· The UE impact from the reordering should be minimized

· The reordering of downlink packets from the AGW should be performed in the target eNB
3. Conclusion
In this contribution, we propose the packet reordering considerations for handover. We think that the UE impact from the packet reordering should be minimized. Thus, the reordering should be performed in the target eNB.
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