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Introduction
In this document, we discuss how to handle HO failure and RLF in case of Macro-Pico and Macro-Femto scenarios.

Discussion
We discuss the following 3 cases as shown in the figure 1: 
· Case 1: MUE measuring neighbouring pico cell with macro’s ABS fails to complete handover from macro to pico cell.
· Case 2: PUE measuring serving pico cell with macro’s ABS declares RLF at the serving pico cell.
· Case 3: MUE measuring serving macro cell with femto’s ABS declares RLF at the serving macro cell.
2 cases happen at Macro-Pico and 1 case happens at Macro-Femto.


[image: image1.emf]Macro

MUE

PUE

Pico

Pico  CRE

For serving: Use  macro

’

s ABS

For neighbours: No restriction

For serving: No restriction

For neighbours: Use macro

’

s ABS

X

1. HO 

failure

X

2. RLF


[image: image2.emf]Macro

Femto

MUE

For serving: Use  femto

’

s ABS

For neighbour: Use femto

’

s ABS

X

3. RLF


Figure 1: HO failure (case 1) and RLF (case 2) for Macro-Pico and RLF (case 3) for Macro-Femto
In 3 cases, if failure happens, UE performs cell selection and then initiates RRC Connection Reestablishment procedure at a cell. In the cases, it is a question whether or not UE should select a cell with ABS pattern configured by dedicated signalling before the RRC Connection Reestablishment procedure. 
Since the UE has been using configured ABS pattern just before failure, it seems to be desirable that UE uses the configured ABS pattern during cell selection for failure recovery. It is because outcome of cell selection process with ABS after failure would be in line with the reason why the network signals ABS to UE.
One example of how our proposal works is shown in the figure 2 for case 1 in the figure 1. It is assumed that MUE is configured with macro’s ABS to measure neighbouring Pico cell e.g. for off-loading. After UE reports measurement results with ABS, macro cell could move UE to pico cell by sending RRC Connection Reconfig with MCI. However, HO can fail e.g. early HO. 
After HO failure, UE performs cell selection. For example, if UE dose not use ABS for cell selection, UE may select macro cell again and so suddenly comes back to macro cell. However, selection of macro cell is not what the network wishes UE to make. If UE selects macro cell, macro cell would configure ABS again for UE measurements and, as a result, UE would try to perform HO to pico cell again. If UE hovers at HO region for a long time, UE would unnecessarily repeat HO to pico cell, HO failure and selection of macro cell.
But, If UE uses ABS for cell selection, UE may select pico cell and then perform RRC Connection Reestablishment at pico cell CRE. Thus, UE could avoid repeating unnecessary procedure by using ABS for cell selection.
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Figure 3: Example of HO failure recovery with Macro’s ABS
In addition, we could also see some problem in case 2 and 3. In case 2, if UE dose not use ABS for cell selection after RLF, UE may select macro cell, but the network would quickly revert UE to pico cell via HO. Thus, UE also performs unnecessary procedure.
And, in case 3, if UE dose not use ABS for cell selection after RLF, UE may not find a suitable cell due to strong interference from femto’s cell. Since macro cell has already configured ABS to UE, it seems to be an easy option that MUE uses the configured ABS after RLF.
Accordingly, we propose that if UE in RRC connected mode has been using ABS pattern configured via dedicated signalling, in case of HO failure or RLF, UE in RRC connected mode performs cell selection for the concerned cell with the configured ABS pattern before RRC Connection Reestablishment.
Conclusion

In conclusion, we propose that if UE in RRC connected mode has been using ABS pattern configured via dedicated signalling, in case of HO failure or RLF, UE in RRC connected mode performs cell selection with the configured ABS pattern before RRC Connection Reestablishment.
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