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1   Introduction
During discussion in the RAN3#72 meeting, the meeting agreed [1] on a stage 2 definition of MRO problem definitions and the two methods for detecting MRO problems. In this document, we highlight that the current stage 2 description of the MRO problem definition and the two detection mechanisms are misaligned and propose a solution.  
2   Discussion

Consider the following example: UE is connected to cell A for a long time, the eNB prepares handover to cell B, but the UE fails to receive the HO command and re-establishes in cell C.
The current definition of too late MRO problem definition [2] is: 

[Too Late HO] An RLF occurs in the source cell before the handover preparation was initiated or during handover preparation while UE has not received HO command; the UE attempts to re-establish the radio link connection in the target cell (if handover preparation was initiated) or in a cell that is not the source cell (if handover preparation was not initiated).

According to this problem definition, the example above shall not be considered as “too late” since the re-establishment cell C is not the target cell. 
The MRO problem detection is defined in two different ways. One method using the information from the RRC re-establishment attempt and forwarded with the RLF indication. The other method is using the contents of the evolved Rel10 RLF report.

Using the first method, it is possible to distinguish whether the handover has been prepared and whether the re-establishment cell is equal to the prepared target cell using stored information in the eNB receiving the RLF indication combined with the reported CRNTI. 

When using the second method (Rel10 RLF report) however, the following detection mechanism is proposed:

[Too Late HO] There is no recent HO for the UE prior to the connection failure i.e. the UE reported timer is absent or larger than the configured threshold e.g. Tstore_UE_cntxt.

With this detection mechanism, the example above will be considered as Too Late. Therefore, we will have an inconsistency between the two detection mechanisms 

In the example scenario, the re-establishment cell is not prepared. Therefore, the RRC re-establishment will be rejected. A Rel10 UEs will be able to send the evolved RLF report when returning from idle. Therefore, for the same Rel10 eNB and for the same scenario, the eNB will make different judgement depending on the release of the UE.

3   Solutions
It is possible to modify the MRO problem definition into:

-
[Too Late Handover] An RLF occurs in the source cell  and the UE attempts to re-establish the radio link connection in a cell that is not the source cell. 

This would result in that the example described in section 2 will be detected as a Too Late Handover. 

This creates an ambiguity since the described example can now be interpreted both as Too Late or HO to Wrong Cell. To resolve this, we propose the following modification in the problem definition of [HO to wrong cell] to only consider problems in the target cell (and not in the source cell) during a handover:
-
[Handover to Wrong Cell] An RLF occurs shortly after a successful handover from a source cell to a target cell or an HOF occurs during a handover; the UE attempts to re-establish the radio link connection in a cell other than the source cell and the target cell.

And, in order to align the problem definitions, we also suggest to introduce the same changes to the too early case. 

-
[Too Early Handover] An RLF connection failure occurs shortly after a successful handover from a source cell to a target cell or an HOF occurs during a handover; the UE attempts to re-establish the radio link connection in the source cell. 

Further, the current definition is UE centric concerning the usage of the term “successful handover”. We believe this refers to the successful completion of RACH and not to the successful completion of the HO procedure in the network (UE context release) and would like to clarify this with a short sentence below the current definition:

In the definition above, the “successful handover” refers to the UE state, namely the successful completion of the RACH and not the successful completion of the handover procedure on the network side (UE context Release).
Proposal 1: Modify the MRO problem definitions as discussed in this section.
When looking at the detection methods for RLF report, it can be seen that there is currently not any check whether the re-establishment cell is in fact different from the source cell (as is stated in the problem definition). In this scenario, the re-establishment cell has the UE context and will be able to deliver the RLF report at the RRC re-establishment. In most cases, there will be no Rel10 RLF report from idle. But bearing in mind that the Rel10 UE will be able to provide the evolved RLF report also at successful re-establishment, and this detection method may therefore also be used in this scenario, we suggest to add this to the definition of the detection method:
-
[Too Late Handover]
There is no recent handover for the UE prior to the connection failure i.e. the UE reported timer is absent or larger than the configured threshold, e.g. Tstore_UE_cntxt, and the first re-establishment attempt cell is not the cell that served the UE where the RLF happened.
Proposal 2: Modify the detection of the failure after RRC connection setup as discussed in this section.
For the RRC re-establishment detection method, it is difficult to know whether the HO command is initiated or not. This is needed to distinguish problems in source cell from problems in target cell. One obvious method would be to use knowledge from the delivery of the HO command. This may be available since RRCConnectionReconfiguration messages are sent using RLC AM, but in 5.3.5.4 of 36.331 there is a note: 
The UE should perform the handover as soon as possible following the reception of the RRC message triggering the handover, which could be before confirming successful reception (HARQ and ARQ) of this message.

This means that the source eNB may not know whether the message was successfully delivered. There is however other information available. The UE will provide a cause value for the RRC re-establishment, which should be set to HOF in case the failure is handover failure. This cause value could be included into the RLF indication message, thereby giving the receiving eNB the possibility to distinguish between problems in source or target cell.   

Proposal 3: Include RRC re-establishment cause value in the RLF indication

4   Conclusion 
Based on the discussion in this document, we propose to:
1. Modify the MRO problem definitions as discussed in section 3.
2. Modify the MRO problem detection method as discussed in section 3.

3. Include RRC re-establishment cause value in the RLF indication
The proposed changes are also included in two CRs [3]

 REF _Ref300840347 \r \h 
[4]. 
These changes have so far been discussed only in the scope of Rel10 in this document. But in order to align the MRO problem definitions between Rel9 and Rel10, we also suggest that proposal 1 and 3 is also applied for Rel9. This is discussed in two CRs [5]

 REF _Ref300840368 \r \h 
[6]. 
5   Reference

[1] R3-111743, Corrections of MRO, Huawei, Samsung, Nokia Siemens Networks
[2] TR 36.300 v10.4.0
[3] R3-111907, Corrections of MRO, CR 36.300, Rel10

[4] R3-111909, Adding RRC re-establishment cause to RLF indication, CR 36.243 0458, Rel10

[5] R3-111908, Corrections of MRO problem definition, CR 36.300, Rel9

[6] R3-111910, Adding RRC re-establishment cause to RLF indication, CR 36.243 0459, Rel9















































































































































































































































































































3GPP


