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1 Introduction

The packet forwarding scheme for inter-eNB was decided. However, detailed scheme for reordering still remain as FFS. Thus, this contribution propose packet reordering method in LTE
2. Discussion
2.1 Reordering for Downlink transmission

Following description is the data transmission scheme for DL from the TR25.813 section 9.1.7,

Upon handover, the source eNB forwards all downlink RLC SDUs, starting from the first SDU that has not been successfully received by the UE, to the target eNB. The source eNB discards any remaining downlink RLC PDUs. The target eNB re-transmits all downlink RLC SDUs forwarded by the source eNB. Correspondingly, the source eNB does not forward the downlink RLC context to the target eNB. Support of re-ordering of downlink RLC SDUs during handover, which either the target eNB or the UE could provide (e.g. based on PDCP sequence numbers), is FFS. The optimisation, to only re-transmit the downlink RLC SDUs not successfully received by the UE, is FFS.
During the inter-eNB handover, the target eNB can receive the downlink packets from both the aGW and the source eNB. The network condition over X2 and S1 may be not the same. Accordingly, PDCP PDUs from aGW and source eNB may be received out-of-sequence. 
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
Both alternatives assume that the reordering of the RLC level for the downlink transmission should be supported between eNB and UE.

In Alternative 1, target eNB transmits PDCP PDUs 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 PDUs should be enforced by UE PDCP entity. This means that some entity has to have another re-ordering buffer and have to perform PDCP PDU 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 PDUs 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 PDUs to the UE. Because the input to RLC entity of target eNB is in-sequence, the UE can send RLC SDUs to the PDCP entity without reordering in PDCP. Compared to Alternative 1, Alternative 2 requires only one-level of reordering.
From the above discussion, if there is no serious impact in the network side, 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
2.2 Reordering for Uplink transmission

Following description is the data transmission scheme for UL from the TR25.813 section 9.1.7

Upon handover, the source eNB forwards all successfully received uplink RLC SDUs to the aGW and discards any remaining uplink RLC PDUs. The UE re-transmits the uplink RLC SDUs that have not been successfully received by the source eNB. Correspondingly, the source eNB neither forwards uplink RLC SDUs nor the uplink RLC context to the target eNB. If needed, the PDCP within aGW may support re-ordering of uplink RLC SDUs during handover (operator control).
During the inter-eNB handover, the supporting of the aGW PDCP reordering can be useful for uplink transmission efficiency. On the other hand, if the aGW PDCP support reordering function, is eNB RLC reordering still needed to support? 

If both the aGW PDCP and the eNB RLC are used for reordering, there can be redundant waiting time in the eNB. During the handover, the UE moves to the target eNB and sends RLC SDUs that have not been successfully received by the source eNB. The basic assumption for UL transmission is that there is no context transfer between eNBs and no forwarding uplink RLC SDUs. Thus, the target eNB cannot know RLC SDU receiving status of the source eNB. In this case, the target eNB RLC can request the retransmission of the RLC SDUs that are already sent to the aGW in the source eNB. And wait for the reception of the missing RLC SDUs. In this case, if the target eNB send RLC SDUs to the aGW without reordering, the aGW can receive and reorder RLC SDUs from the source eNB and the target eNB. Thus, we think that it is considerable to suspend the reordering function in the eNB RLC and reorder only in the aGW PDCP during the inter eNB handover. The starting time of the aGW PDCP reordering and suspend time of the eNB RLC reordering is FFS.
Conclusion:

-
For uplink transmission, the reordering of the eNB RLC can be suspended during the handover
3. Conclusion
In this contribution, we propose the packet reordering considerations for handover. 
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