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1. Introduction

With respect to Intra-LTE HO, data forwarding from source eNodeB to target eNodeB is suggested for U-Plane data loss avoidance. This document tries to discuss the realization of data forwarding and raise an improvement.
2. Discussion
[image: image1.wmf]Source

eNodeB

Target

eNodeB

aGW

UE

Source

eNodeB

Target

eNodeB

aGW

UE

Downlink Data for RT traffic 

Downlink Data

Uplink Data

Source

eNodeB

Target

eNodeB

aGW

UE

Radio signal


Figure 1
U-Plane forwarding during HO
During HO Execution, the source eNodeB starts forwarding the data to the target eNodeB and meanwhile receives data from the aGW.
For RT services, the source eNodeB might continue transmitting data in its buffer to the air link and expecting the acknowledgement.
For NRT services, the source eNodeB forwards the SDUs that have not been completely acknowledged when it detects the lost contact to the UE (2-4 TTIs delay if detecting via HARQ) or when it just sends HO command message to the UE (need exchange of SDU sequence number).
After synchronized with the target eNodeB, UE sends HO Complete message to the target eNodeB who will transmit forwarded data to UE.
Here we raise an improvement of data forwarding for lossless HO for NRT services:

It is suggested that the source eNodeB forwards the SDUs that have not been completely acknowledged when it just sends HO command message to the UE, and need the exchange of SDU sequence number and segmentation information between UE and target eNodeB.
The advantages are:

· Less HO interruption time due to shorter next SDU arrival interval.
· Better Robustness due to in-time Radio Link HO avoiding the unexpected disconnection of Radio Link.
· Saving radio resource due to less delivery of segmentation data.
Now we suggest that the eNodeB has two buffers structure for downlink data like the figure below: 
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Figure 2
U-Plane structure in eNodeB
The SDU from aGW is pushed to the tail of SDU buffer. It is segmented into PDU buffer according to the radio link information from Scheduler if need. When the data in PDU buffer is acknowledged by the UE, it is removed from the PDU buffer. When all the PDUs belonging to one SDU are all acknowledged, this SDU is notified to be removed from the SDU buffer.

Based on this U-Plane structure, in source eNodeB, assuming a PDCP data size of 1500 bytes from aGW has been pushed to the tail of the SDU buffer when HO happens, and 1400 bytes PDU have been acknowledged at the beginning of HO Execution. Then the source eNodeB forwards the 1500 bytes SDU in buffer to the target eNodeB for loss avoidance.

But it is wasteful of radio resource that the target eNodeB retransmits all this 1500 bytes SDU to UE if the inclusive 1400 bytes PDU have been acknowledged by UE.
So we suggest that UE sends HO Complete message to the target eNodeB with the information of the sequence number of the latest completely received SDU and the unfinished segmentation information.

According to this information, the target eNodeB could know exactly which SDU segmentations haven’t been successfully received by the UE so that the target eNodeB might avoid sending duplicated data to the UE.
3. Conclusion and Proposal
This document tries to analyze the method of data forwarding for lossless HO, and raise an improvement proposal in Data Loss section of TR R3.018: 
In order to avoid duplication of packet delivery over the air, the exchange of last received SDU sequence number and segmentation information between UE and the target eNodeB is suggested for non-real-time services.
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