
3GPP TSG RAN WG3 Meeting #85bis
R3-142164
Shanghai, China, Oct 6th – 10th, 2014
Source:
CATT
Title:
Discussion on reduction of mobility issues due to AAS action
Agenda Item:
12.1
Document for:
Discussion and Approval
1. Introduction
The work item applies to AAS-based deployment changes in LTE and shall address following objectives [1]:

· Adapt the existing SON procedures (e.g. MRO) to dynamic deployment changes 

· Enable support for automatic AAS-based cell splitting/merging

· Identify and enable transferring, if needed, of the information required to optimise the splitting/merging triggering
· Identify and enable transferring of the information required to reduce intra LTE and inter RAT mobility issues due to cell splitting/merging

This contribution focuses on how to reduce intra LTE and inter RAT mobility issues due to cell splitting/merging
2. Discussion
1) In order to avoid incoming handover failure
We discuss AAS eNB behaviour in different phases of HO procedure below:
· If an eNB decides to perform cell splitting/merging, and there are no on-going handover, it can immediately inform the neighbour eNBs of the planned deployment change. 
· If an eNB decides to perform cell splitting/merging, but has not responded to some received Handover Request messages, it might carefully reject these handover requests. This may lead to an RLF in case no other candidate target cell is available. It’s better to leave it to eNB implementation.
· In case the AAS eNB has received Handover Request message and responded to source eNB, in the spirit of avoiding handover failure, it is recommended that the AAS eNB notifies the neighbour eNBs after these handovers are completed. With this method, handover failure may be avoided, but we also think it’s better to leave it to eNB implementation.
In the spirit of simplifying AAS eNB behaviour and minimizing standards impact, a good approach is to use single procedure/message to inform neighbour eNBs about AAS action. We can use eNB Configuration Update message with a flag to indicate which cell is to be split or merged (this flag could also be used to mitigate MRO impact, not elaborated in this paper), and reuse e.g. ServedCell To Add IE and ServedCell To Delete IE to indicate the new cells after cell splitting and the old cells before cell merging separately. If there are on-going handovers before AAS action, we could leave it to eNB implementation.
Proposal 1: Use eNB Configuration Update message with explicit indicator to inform neighbour eNBs about AAS action. The behaviour before such notification is left to eNB implementation.
2) In order to guarantee the success of consequent RRC re-establishment
After the neighbour eNB received AAS indication from AAS eNB, the neighbour eNB may 
1) delay handovers to such AAS eNB. The involved UEs may experience an RLF (e.g. Too Late Handover)  if no other candidate cell is available; or 
2) select other target cell for subsequent handovers; or 
3) continue handovers to AAS eNB, if internal algorithm allows so, especially in case there is no other candidate cell around concerned UE than the cell to be split/merged. In this case, the neighbour eNB has to handover UE to AAS eNB to avoid potential RLF. If so, the handover may fail. In order to guarantee the success of consequent RRC re-establishment, the neighbour eNB may include in Handover Request the re-establishment info corresponding to the new and the old cells involved in this cell splitting/merging action. With this re-establishment information, the AAS eNB may subsequently accept RRC reestablishment request and resume RRC connection for concerned UE. 
Proposal 2: The neighbour eNB may include in Handover Request the re-establishment information corresponding to the new and the old cells involved in cell splitting/merging action.
3) When the neighbour eNB could assume AAS action is completed
Since behaviors in neighbour eNBs may be different before and after AAS action, it is valuable to discuss when the neighbours could assume the AAS action is completed after receiving AAS indication. 
One option is that neighbour eNBs start an internal timer, e.g. based on typical time-consuming of AAS operation. Within this period, neighbour eNBs would not transfer UEs to involved AAS eNB. This option is purely neighbour eNB proprietary without any standards impact. However, the neighbour eNBs should carefully set this delay timer to reduce potential connection failure.

Another option is that after AAS action is complete. AAS eNB sends another eNB Configuration Update message without AAS indication to neighbour eNBs. Upon receiving this message, the neighbour eNBs assume the AAS action is completed. This option is straightforward but may raise a requirement for eNBs to enable this solution works. 
Proposal 3: To discuss which method above could be used to indicate that the AAS action is completed.
3. Conclusion

In this paper, we analyzed how to avoid incoming handover failure and how to guarantee the success of consequent RRC re-establishment due to AAS action. Our proposals are summarized below:
Proposal 1: Use eNB Configuration Update message with explicit indicator to inform neighbour eNBs about AAS action. The behaviour before such notification is left to eNB implementation.
Proposal 2: The neighbour eNB includes in Handover Request the re-establishment information corresponding to the new and the old cells involved in cell splitting/merging action.
Proposal 3: To discuss which method above could be used to indicate that the AAS action is completed.
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