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Introduction
In this document, we discuss RLF report that indicates whether or not UE used ABS to measure a serving cell where RLF occurred.

Discussion
As described in TS 37.320, upon Radio Link Failure detection in the UE, the UE shall store the RLF information when going to RRC IDLE due to RRC Connection Re-establishment failure. Upon transition to RRC_CONNECTED, the UE shall report the RLF information to the network. 
The RLFReport includes measurement results at the last serving cell in Rel-9. Also, the RLFReport includes available location information on where RLF occurred and the last cell identity where UE was successfully connected before the failure in Rel-10.
One thing to consider here is that some UEs capable of eICIC in Release 10 may use ABS for RLM on a serving cell just before detecting RLF. Since it is obvious that measurement results at the serving cell will be different depending on use of ABS, we think that the network should know whether or not the UE used ABS for RLM on the last serving cell. 

However, at this moment, UE does not indicate whether or not ABS (Almost Blank Subframe) was used for the reported measurements of the last serving cell. If the network dose not know whether or not the reported measurements were collected on ABS, operators could be misled by the report because the report could bring about incorrect input to operators. 
In detail, we could find two cases for RLF:

· Macro-pico case

· Macro-femto case
In the macro-pico case in figure 1, when UE served by Pico (PUE) uses macro’s ABS for measuring weak serving pico cell, PUE could experience RLF. Then, after going to RRC IDLE, the UE could report the RLF information including measurement results of the last serving cell to the network, upon transition to RRC_CONNECTED.
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Figure 1: PUE’s RLF for Macro-Pico
In addition, in the macro-femto case in the figure 2, when UE served by Macro (MUE) uses femto’s ABS for measuring the serving macro cell in order to be able to remain served by the macro cell under strong interference from the femto, MUE could experience RLF. Then, after going to RRC IDLE, the UE could report the RLF information including measurement results of the last serving cell to the network, upon transition to RRC_CONNECTED.
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Figure 2: MUE’s RLF for Macro-Femto
To our understanding, in both cases, if the network thinks that ABS was not used for the reported measurement results of the serving cell, the network could assume that the coverage of the serving cell without ABS is larger than the real coverage of the serving cell. Namely, since the UE does not indicate use of ABS in RLF report sent to the network, available location information can give wrong information about serving cell’s real coverage i.e. coverage without ABS.

Therefore, we propose that a new field is added to the UEInformationResponse message in order for UE to indicate to the network that ABS was used for all mesurement results contained in the measResultLastServCell.
Proposal 1: a new field is added to the UEInformationResponse message in order for UE to indicate to the network that ABS was used for all measurement results contained in the measResultLastServCell.
Meanwhile, in the macro-pico case in figure 1, if PUE using macro’s ABS experiences RLF, it could mean that correct ABS pattern was not configured for PUE e.g. because another neighbouring cell gives interference to the PUE. On the other hand, if PUE not using femto’s ABS experiences RLF, it could mean that the serving pico cell should early configure ABS for PUE.

Similarly, in the macro-femto case in figure 2, if MUE using femto’s ABS experiences RLF, it could mean that correct ABS pattern was not configured for MUE e.g. because another neighbouring cell gives interference to the MUE. On the other hand, if MUE not using femto’s ABS experiences RLF, it could mean that the serving macro cell should early configure femto’s ABS for MUE.
Accordingly, in both RLF cases above, if ABS was not used for the reported measurement results of the serving cell, the network could find out that the serving cell lost an opportunity to configure ABS for the UE. As a result, the serving cell may early configure ABS for UEs capable of eICIC.

On the other hand, in both RLF cases above, if ABS was used for the reported measurement results of the serving cell, the network could find out that the used ABS was not properly configured because another neighbouring cell produces some interference to UEs. Hence, the serving cell could configure different ABS pattern than the previous one in order to alleviate interference caused by another neighbouring cell. 
One thing to think here is that when UE indicates use of ABS in RLFReport, the network won’t know which ABS pattern the UE used at the last serving cell. It is because the UE has moved to RRC IDLE and also the UE is connected to different cell than the last serving cell. Thus, to help the cell properly configure ABS pattern, it seems to be beneficial that UE indicates ABS pattern that the UE used at the last serving cell. If the network receives ABS pattern that the UE used at the last serving cell, the network could better configure ABS pattern in the future.
Therefore, we propose that UE experiencing RLF indicates ABS pattern that the UE used at the last serving cell in RLF report to the network, in case that ABS was used at the last serving cell. 
Proposal 2: ABS pattern that the UE used at the last serving cell is included in RLF-Report of the UEInformationResponse message.
Conclusion

In summary, we propose the followings:
Proposal 1: a new field is added to the UEInformationResponse message in order for UE to indicate to the network that ABS was used for all measurement results contained in the measResultLastServCell.

Proposal 2: ABS pattern that the UE used at the last serving cell is included in RLF-Report of the UEInformationResponse message.
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