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1 Introduction
In the last RAN3#69 meeting, the potential optimization of intra-DeNB handover on Path Switch Avoidance is widely discussed [1][2] etc, but no final agreement is made yet. In this contribution, we intend to further discuss this issue, including End Marker handling, S-GW relocation and security aspects, and sustain our view that intra-DeNB handover optimization may be needed in case of a positive answer from SA3. 
2 Discussion and proposal
It is agreed that the RN has the same eNB ID as the DeNB and RN cell is one of served cell of DeNB, the handover between two RNs connected to the same DeNB or between the RN and the DeNB is perceived as intra-DeNB handover case. In the following, some detailed anaysis is given from three aspects including S-GW relocation, End Marker handling and path switch operations. 
2.1 S-GW relocation

For inter-eNB handover, the SGW is selected based on the target cell where the UE has moved into. MME shall construct TAI FWDN based on the new target eNB cell and TAI as indicated in [3]. According to [4], the selection criterion prefers the SGW with service area that reduce the probability of changing SGW. 

According to the agreement made so far, only fixed RN is considered in Rel-10, thus it is acceptable that RN and DeNB TAI(s) respectively always point to the same S-GW. From this viewpoint, there is no SGW relocation for intra-DeNB handover case, and the avoidance of path switch can be supported.  
Proposal 1: no S-GW relocation occurs in case of intra-DeNB handover

2.2  End Marker handling
The purpose of the “end marker” is to assist reordering function in the target node. On detection of this GTP packet, the target node shall initiate any necessary processing to maintain in sequence delivery of user data, and initiate the release of the data forwarding resource towards source eNB. This is an optimization as internal timers also do the function.
From this viewpoint, it could be possible to discuss to maintain this optimization if felt needed. For example, one could introduce an “end marker” in intra-DeNB handover. 
In normal inter-eNB handover, it is the S-GW who sends one or more “end marker” to the source node to indicate the last packet. For intra-DeNB handover case, the following alternative can be employed: both the DeNB(source node  and source node(target node “end maker” are kept. DeNB could send the “end marker” to the source node (in case DeNB is not the source node) after which the source node forwards it to the target node. 
Proposal 2: In the case of intra-DeNB handover without S-GW relocation, “end marker” operation could be easily optimized if felt needed.
2.3  Path Switch Operations
One of motivations of path switch is to notify S-GW to switch the downlink data path to the target node. For intra-DeNB, the path from S-GW to the DeNB is not changed. From this viewpoint, the path switch procedure can be avoided. Another motivation to use path switch is that the MME sends the keying material to the target DeNB for next handover procedure. Such a mechanism can guarantee the keNB security since it can be only known to the serving eNB.
If intra-DeNB handover optimization is employed and the new pair (NH, NCC) can not be achieved at the target node, the derived keNB will be known to multiple nodes. But we believe it is not a problem in this limited environment.

The handover can be agnostic to EPC and the DeNB responds to the path switch. The exchanged message can be the original path switch message neglecting the keying material (same pair NH, NCC is used) or introduce a new TNL Update procedure, just like the definition of intra HeNB-GW case [5]. Also, this would be a good alignment between 3g and LTE because in 3g the path is simply switched in the HNB GW by a simple TNL UPDATE message without going up to the CN.
Proposal 3: in intra-DeNB handover, the DeNB can reply the PATH SWITCH REQUEST, else introduce a new TNL UPDATE procedure like agreed for the 3g direct interface handover case. 
3 Conclusion
This contribution discusses some further details of intra-DeNB handover. RAN3 is suggested to consider the following proposals:
Proposal 1: no S-GW relocation in case of intra-DeNB handover

Proposal 2: In the case of intra-DeNB handover without S-GW relocation, “end marker” operation could be easily optimized if felt needed.
Proposal 3: in intra-DeNB handover, the DeNB can reply the PATH SWITCH REQUEST, else introduce a new TNL UPDATE procedure like agreed for the 3g direct interface handover case. 
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