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1 Introduction
This contribution describes the tunnel scheme on X2 interface during the intra-Access lossless HO. The establishment and release of the tunnel between source ENB and target ENB are also discussed.
2 Discussion
2.1 Background
As described in R3.018 the data forwarding scheme is a unique approach selected to meet the lossless requirement in intra-Access HO. The data packets buffered in the source ENB should be effectively forwarded to the target ENB during the lossless HO executing phase.
As stated in TR25.912, the basic E-UTRAN architecture lets ENBs be interconnected by means of X2 interface with each other in a meshed way. The data tunnel on X2 interface between the source ENB and the target ENB in U-Plane is then necessary. While it is still not clear how the different aggregated traffic flows will be transported via the data tunnel on X2 interface and when the data forwarding tunnels will be established or released.
2.2 The traffic flows via the data forwarding tunnel over X2 interface
During the lossless HO process, for the traffic flows of the UE, it is not clear whether different aggregated traffic flows will be transferred via one tunnel or via different tunnels.
It has been agreed in SAE that IP flows of the same traffic class can be aggregated in one SAE bearer and the ENB will receive the aggregate QoS descriptions for each SAE bearer. There are then two possible solutions foreseen to transport the aggregated flows via the data tunnel on X2 interface.
·Approach A: All the aggregated flows of the UE are transported via one forwarding tunnel.
The approach A is described in Figure 1.a below. The number of data tunnels per UE is reduced to one and the gain in the number of tunnel context is clearly obtained. However, since all the aggregatd flows are transported via one tunnel, the new identifier such as QoS mark has to be provided in order to distinguish the different data flows in this tunnel, the requirement for bandwidth on U-Plane over the X2 interface is increased accordingly.
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Figure 1.a  All aggregated flows via one tunnel
·Approach B: Each aggregated flow of the UE is transported via one unique data forwarding tunnel.
The approach B is described in Figure 1.b below. It is shown that in this approach multiple data forwarding tunnels are established per UE based on QoS traffic class (one data forwarding tunnel per QoS traffic class). So it is easy to distinguish the different data forwarding flows based on tunnels. It is also obvious that the number of tunnel context has to be increased.
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Figure 1.b  Each aggregated flow via one unique tunnel
Both approach A and approach B have their respective advantages, and it is difficult to choose the better way. Think about the less complexity of handling and consistency of LTE architecture, the scheme of the traffic flows management on X2 interface can be defined in the same principle as that on S1 interface.
2.3 The establishment and release of the tunnel over X2 interface
The agreed C-Plane message sequence for intra- Access mobility supported from RAN3 is shown as Figure 2. As described between step 7 and step 11 is the possible opportunity to avoid data loss. A rational tunnel related scheme is also implied that the data forwarding tunnel on X2 interface has to be established before step 7 and released after step 11 in Figure 2.
Based on the implied approach it’s proposed that using HO Request message (step 4) to carry the tunnel establish request including the IP address of source ENB for data tunnel establishment. 
If the UE can be successfully accetpted in the target ENB, the target ENB will try to establish the data forwarding tunnel according to the related QoS description after the tunnel establish request is received from the source ENBafter step 5. The number of the tunnel context sets is closely related with the management mechanism of data tunnel discussed above in section 2.2.
The tunnel establish response will be carried in the HO response message (step 6) from the target ENB to the source ENB after the date forwarding tunnel(s) is successfully established, including the transmission address of data forwarding tunnel(s).
Based on the transmission address of data forwarding tunnel(s), the source ENB can begin to forward the buffered data to the target ENB.
When UE has successfully been handed over from the source ENB to the target ENB, the target ENB will inform the source ENB to release the resource of this UE. The source ENB releases the radio resources of the related UE, and then deals with the tunnel resources. The basic principle of the tunnel management is that the buffered data in source ENB should be completely forwared to target ENB before the data forwarding tunnel(s) is released.
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 figure2: Information flow for Intra-LTE-Access Mobility Support
3 Conclusions
It is proposed that the aggregate approach of the traffic flows on X2 interface should follow the related decision on S1 interface in order to reduce the complexity of LTE architecture and keep the consistency of traffic-flows management between X2 and S1 interfaces.
The establishment of data forwarding tunnel(s) on the X2 interface can be triggered by the HO request message from the source ENB to the target, and the established tunnel information can be carried by HO response message from the target to the source. The release of the data forwarding tunnel(s) can be triggered by the Release Resource from the target to the source.
4 Proposal
Based on the above discussion, it is proposed to include the data forwarding schemes analyzed in section 2.2 and section 2.3 into the RAN3 internal TR.
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