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Introduction

As Macro Diversity has been agreed not used in LTE system, how hard handover could achieve the high requirements of different types of LTE services is important. Some supplementary schemes are under discussion like bi-casting, data forwarding, and fast cell selection etc. In this document, we present our considerations on intra E-UTRAN mobility.
2
Discussion
2.1 Data forwarding
As known, the mobility solution is related to network architecture. According to the discussion in the previous meeting, we think data forwarding is an efficient way to optimize the inter- eNode B handover to some extent. Data forwarding mechanism could be easier to solve the sequence number synchronization if upper ARQ is in eNode B. Besides C plane signaling could be reduced due to the mobility management in eNode B. 
It is admitted that data forwarding could achieve lossless handover, which would meet the ARQ services requirement well. However, it also has some drawbacks that the break time is inevitable which may not meet the requirement of real-time services. If there is no direct transmission between two eNode Bs, data need to be transferred from GW, which may introduce additional latency. Moreover, in some abnormal scenarios, data forwarding error or handover failure may cause repetitious path switching, in which case the situation will get worse.
Conclusion: Data forwarding scheme could be considered as start point to optimize inter- E Node B hard handover, however, some other schemes could be considered as the supplement of data forwarding scheme to meet different services QoS requirements.
2.2 Real- time services mobility consideration

2.2.1 Requirements of real time services handover
In the LTE system, various services will be introduced that some real-time services not only require low latency but low data loss like video programme. In the current hard handover procedure, all transmitter and receiver will reset or re-establish the transmission entities, which will cause significant data loss. According to [1], LTE network has high requirement of the system also the handover performance so that hard handover should be optimized by reducing data loss based on latency requirement achieved for real-time services.
Bi-casting as an efficient mechanism could be used for achieving seamless handover. Although it is a little complicate to handle sequence number if PDUs are constructed in eNode B, some modification could be taken so that bi-casting could be fit for real-time services on such network. A solution is proposed in the next part.
2.2.2 Proposed solution for real-time services handover

Figure 1 shows the hard handover procedure with bi-casting scheme.
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Figure 1: procedure of bi-casting supported hard handover
Bi-casting procedure

Bi-casting indication would be sent to source eNode B from GW after it receives the preparation finish indication from target eNode B, and after that data bi-casting would begin. Besides, flow control information could be included in these signaling. Bi-casting would be finished when target eNode B receive the H/O Comfirm message from UE and send Bi-casting release to GW.
Sequence number synchronization

The key problem of bi-casting used in such network architecture is sequence number synchronization. We propose that such sequence number synchronization could be done based on the sequence number of SDU coming from GW. This is because in LTE system, segmentation and concatenation would be performed only once in eNode B using radio interface and scheduling information, which means the synchronization could be hard if based on such segmented PDU. For real-time services, the SDU numbering function may be done dynamically only when handover is performed. It is not difficult to complete by using upper layer sequence number like PDCP SN or locating such sequence numbering function in GW. Thus UE would use such number as the feedback to send to target eNode B.
Reduce data loss
For the real-time service transmission, there is no transmission status reporting between transmitter and receiver. In order to reduce the data loss during hard handover and inform the target eNode B which GW SDU should be transmitted to UE, we propose UE could give the feedback of which bi-cast SDU SN it received include in H/O Confirm signaling to target eNode B. Such feedback from UE could be considered more reliable than feedback from source eNode B. Besides, bi-casting mechanism would be much easier to handle abnormal cases such as handover failure and so on.
Support of handling abnormal cases
We think that bi-casing scheme not only could solve break time problem compared with data forwarding for some real-time services, but also be superior to handle some abnormal cases to reduce extra latency.

In the case that UE does not receive bi-casting data before ranging finished i.e. data with bi-casting SDU SN are not received before UE sent handover confirm signaling, then a default indication that may also indicate other error cases will be included in the H/O confirm signaling to inform target eNode B. As a result, network will decide to send data from the first data from GW or the current data from GW based on different services QoS.
In the case that UE handover failure, a failure signaling would be sent to source eNode B, bi-casting is then stopped upon GW detecting this failure. If there is transmission or handover failure, GW may receive no message after bi-casting begins, in that case, a timer mechanism might be used so that bi-casting could be stopped when timer expires.

Co-working with other handover procedure
We foresee that such bi-casting scheme for real-time services could be co-operated with other handover schemes such as data forwarding that may be used for non-real time services. For the previous solution, the signaling procedure is the same as data forwarding assisted handover so that the only difference is the user plane handling procedure. As known, the different type of services will be handled in different buffer for header management. As a result, we predict such bi-casting assisted real-time services handover will co-operate well with data forwarding or other handover supplement mechanisms.
3
Conclusion
To sum up the discussion above, following proposals are suggested to be taken into account and added to subclause 9.1.5 of TR 25.813.

· Data forwarding scheme could be considered as the start point to optimize inter- eNode B hard handover for non real-time services.
· Bi-casting scheme could assist real-time services handover in LTE system. GW performed upper layer SDU numbering could be used for bi-casting data sequence number synchronization. UE fed back such bi-casting sequence number or default indication included in H/O Confirm message to target eNode B to begin the new transmission. Timer based mechanism could be used to handle transmission or handover failure.
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