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1 Introduction
Relay is considered as an important technique for LTE-A to improve system performance. With the introduction of relay nodes, handover procedure has more complexity. In last meetings, some problems such as redundant data forwarding on the Un interface and convoluted handling for data buffered in D-eNB have been discussed in [1]

 REF _Ref237148264 \r \h 
[2]. In this document, we discuss the optimization of data forwarding during handovers from relay. 
2 Discussion
In this document, we focus on the handover from RN, which including the following four scenarios:

-
from the RN to the D-eNB;


-
from the RN to other RN under the same D-eNB;


-
from the RN to other eNB;


-
from the RN to other RN under other eNB.

For these handover scenarios, the data forwarding tunnels would be set up between RN and the target node via the D-eNB during handover preparation. The downlink data which would be forwarded to the target node is composed of the following parts:

Part 1: buffered in the RN, transmitted over Uu but not acknowledged by the UE (RLC AM only);

Part2: buffered in the RN, not transmitted over Uu;
Part3: buffered in the D-eNB, transmitted over Un but not acknowledged by the RN (RLC AM only); 
Part4: buffered in the D-eNB, not transmitted over Un, including the data received from S-GW during handover procedure. 
Part1/2/3

In [2], it is proposed that all of them are forwarded by D-eNB. Some new requirements are introduced, such as the D-eNB would buffer UE’s DL data until these data had been acknowledged by the UEs and new mechanisms would be designed to support end-to-end status reports. The complexity is very high if all data forwarding is done by D-eNB. And for the part1 data, associated Uu PDCP SN would be sent at the same time, if necessary. It is easy for the RN, but difficult for the D-eNB to forward the part1 data with Uu PDCP SN. So we think it is the baseline solution that the forwarding of part1 to part3 data could be done by the RN. In addition, some optimization to reduce the forwarding latency could be considered, e.g.:

· DL flow control from the D-eNB to the RN could be introduced to reduce the amount of the part2 data;
· Special trigger of Un RLC status report could be used to quicken retransmissions and acknowledgements of the part3 data; 
· Data forwarding tunnels could have the higher priority than the common traffic channels over the Un.

Proposal 1: The RN takes charge of forwarding the UE’s DL data which has been transmitted from the D-eNB to the RN.
Part4
Without any optimization, the part4 data would firstly be transmitted from D-eNB to RN, secondly forwarded back to D-eNB, finally forwarded to the target node. Such sort of back-and-forth data forwarding would waste the wireless resources on Un and increase the latency. Especially, the part4 data with low priority may have long schedule latency when there are lots of data with high priorities to be transmitted to the RN in D-eNB. The forwarding latency of the part4 data is insufferable.
We propose that the part4 data would be directly forwarded to the target node by D-eNB.
Proposal 2: The UE’s DL data, which is not transmitted over Un when the UE is going to hand over from RN, would be directly forwarded to the target node by the D-eNB. 
Based on the above proposals, it is necessary to distinguish between part 1/2/3 and part 4. Here we give a “Un end marker" solution, In this solution, D-eNB generates one or more indicators, e.g. “Un end marker” packets, and inserts them between part 1/2/3 and part4 data. The demonstrative handover flow is shown in Fig 1.
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Fig 1 Handover procedure with the Un end markers
· If D-eNB detects that a UE under RN is going to hand over, the D-eNB would generate one or more “Un end marker” packets, and send them, following the part 3 data, to RN to indicate the end of S1 data before DL path is switched; 
· D-eNB should stop transmitting the subsequent DL data of the UE received from CN to RN and keep them in buffer;

· RN should forward all of DL data of the UE, including “Un end marker” packets, in the data forwarding tunnels to target node via D-eNB;

· Upon reception of the “Un end marker” packets, the D-eNB should drop the “Un end marker” packets, and start to forward its buffered data of this UE in the same tunnel. 
Proposal 3: We propose RAN2 to discuss the above “Un end marker” solution.
3 Conclusion
In this document we discussed data forwarding during handover from relay and gave the following proposals:
Proposal 4: The RN takes charge of forwarding the UE’s DL data which has been transmitted from the D-eNB to the RN.
Proposal 5: The UE’s DL data, which is not transmitted over Un when the UE is going to hand over from RN, would be directly forwarded to the target node by the D-eNB. 

Proposal 6: We propose RAN2 to discuss the above “Un end marker” solution.
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