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1
Introduction
Some details of the transmission of the handover command are discussed in this contribution.
2 Discussion and Proposals
2.1 Downlink Transmission Status Report at HO
For efficient radio utilization of the target eNB at handover, it was agreed to only transmit the downlink PDCP SDUs that were not successfully received by the UE [1]. Transmission status report is useful for this purpose:
· The reduced amount of data that are unnecessarily forwarded over the X2 interface;
· The reduced amount of data that are unnecessarily transmitted over the air by the target eNB.
There are two approaches to have the transmission status report in the uplink, and they have the following characteristics:
· Status report at the source eNB

The transmission status report would be sent as a reply to the HO command [2]. If the source eNB successfully receives this status report, both the forwarded data over the X2 interface and the retransmitted data over the air can be reduced. However, in terms of reliability, the status report may be lost due to poor uplink conditions in the source eNB. Furthermore, staying at the source eNB untill finishing the transmission of status report could delay the handover.

· Status report at the target eNB
The transmission status report would be sent together with HO confirm command after the handover. For not delaying the data forwarding, all downlink PDCP SDUs that have not been acknowledged by the UE at the point of HO command transmission should be forwarded to the target eNB – as already agreed [1]. Thus, the reduction of the forwarded data over the X2 interface cannot be achieved. However, the reliability can be improved because even if the first transmission of the status report is lost, the target eNB can request it or the UE can retransmit it till it succeeds if necessary.
The combination of RLC reset and continuous PDCP SN at handover [1] naturally points towards using a PDCP status report.

Proposal 1: The UE sends a PDCP status report to the target eNB after the handover. It can be sent together with Handover Confirm message.
2.2 Improvement of the HO Command Reliability

In general, the reliability of HO command transmission can be improved by retransmission. As a default, HARQ is used, and retransmission by RLC or RRC can be also considered. However, the retransmission based on NACK signal increases the latency. Therefore, for improving the reliability without increasing the latency that much, HO command repetition (e.g. every 1ms) without waiting for the NACK signal could be considered. If the repeated HO commands are sent in the same HARQ process, the soft combining gain is available, and if the repeated HO commands are sent in different HARQ processes, the selective gain is available. In either case, if each repetition uses different frequency resource allocation, the improvement of the reliability would be high.
Proposal 2: HO command can be repeated (e.g. every 1ms) without waiting for the NACK signalling from the peer entity. 

Which layer repeats the HO commands without waiting for the NACK signalling is to be discussed. In one way, RRC or RLC can repeat HO command without waiting for their ACK/NACK signalling by using normal HARQ operation. In another way, MAC can (or RRC forces MAC to) repeat HO command without waiting for HARQ ACK/NACK signalling.

2.3 Signalling and Data Flow
A figure, which summarizes the discussion, is shown below:
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3 Conclusion

For reliable and fast handover operation, we propose the following points:
Proposal 1: The UE sends a PDCP status report to the target eNB after the handover. It can be sent together with Handover Confirm message. 
Proposal 2: HO command can be repeated (e.g. every 1ms) without waiting for the ACK/NACK signalling from the peer entity. 
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