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1 Introduction
In the last joint RAN2#69/RAN3#67 meeting, the architecture alternative 2 is selected as the relay architecture to be supported in Rel-10. In the case of Alt2, the DeNB provides S1/X2 proxy functionality and the RN looks like a cell under the DeNB from the EPC and neighbour eNBs point of view.

In this document we discuss the necessity of “Un end marker” solution and propose our options to solve the problems during handover procedure for Alt2.
2 Discussion
2.1 Problems Analysis
In the traditional handover procedure, when the Serving Gateway switches the downlink data path to the target side, the Serving Gateway sends one or more “end marker” packets on the old path to the source eNB to indicate the end of downlink data as shown in Figure 1. The “end marker” packet is also considered as the end of forwarded data from the source eNB to the target eNB.

In the case of Alt2, RN maintains only one X2 interface, which is to the DeNB and it sends all handover requests to the DeNB, irrespective of the target cell ID. Upon the DeNB receiving the X2 messages from RN, it reads the target cell ID from the messages and finds the target eNB corresponding to the target cell ID and forwards the X2 message toward the target eNB. From the target eNB point of view the handover from RN looks like as if the UE would be making the handover under a cell from the DeNB.
There would be some problems when an UE is making Intra-DeNB handover. From the Serving Gateway (UE) point of view the downlink data path is same between before handover and after handover. The Serving Gateway and MME can not be aware of this “handover” procedure. The PATH SWITCH and “end marker” packets can not be sent from the CN nodes. Neither the end of downlink data nor the end of forwarded data can be known by the RN and the DeNB.
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Figure 1 Handover Procedure
2.2  “Un End Marker” Solution
Based on the problem analysis, it is necessary to inform RN the end of the downlink data. Here we give an “Un end marker" solution. In this solution, DeNB generates one or more “Un end marker” packets, which have the same formats as the “end marker” packets from the Serving Gateway, and sends them to RN. RN receives these “end marker” packets, which looks like from RN point of view as if RN receives these packets from the Serving Gateway. Then RN and DeNB perform the traditional data forwarding procedure. The demonstrative Intra-DeNB handover flow is shown in Figure 2.
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Figure 2 Intra-DeNB Handover procedure with the Un end markers
We suggest that the timing of sending “Un end marker” packets is when the DeNB has accomplished the HO preparation, which means when the DeNB sends the “Un end marker” packets after sending Handover Request ACK message to the RN. As soon as “Un end marker” packets are sent out, the DeNB stops transmitting UE DL data to the RN. There are advantages in having least data to be forwarded and avoiding unnecessary back and forth forwarding over the Un interface.
Proposal 1: In the case of intra-DeNB handover without the Path Switch procedure towards the EPC, DeNB generates “end marker” packets to terminate transmission of the UE’s downlink data on Un when UE is going to hand over from RN. 
3 Conclusion
In this document we discussed handover procedure and gave the following proposals:
Proposal 2: In the case of intra-DeNB handover without the Path Switch procedure towards the EPC, DeNB generates “end marker” packets to terminate transmission of the UE’s downlink data on Un when UE is going to hand over from RN. 
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