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1   Introduction
RAN2 agreed ([1] , [2] and [3]) to add introduce new information in the RLF report and also to introduce this reporting from idle. This document discusses how to capture this in 36.300. 
2   The extended RLF report

RAN2 agreed to add some additional information to the existing RLF report in Rel10. The information in the RLF report corresponds to what was previously requested by RAN3, namely:

· Information defined for RLF report in R9

· Either E-CGI (1) of the last cell that served the UE (where the RLF happened), (*)

· or PCI (1) and frequency band of the cell that the HO was initialised toward; (*)

· E-CGI (2) of the cell that the first re-establishment attempt was made at (if unsuccessful);

· E-CGI (3) of the cell that served the UE at the last HO initialisation; (**)

· Time (1) elapsed since the last HO initialisation (**) until connection failure;

(*)
Depending on the conditions, only one of the two identifiers is needed: if the type of the connection failure is Radio Link Failure (RLF), UE shall include ECGI (1); if the type is HO failure (HOF), UE shall report PCI (1).

(**)
HO initialisation is considered as the moment when message 7 (RRC Conn. Reconf.) was received at the UE, as presented in Figure 10.1.2.1.1-1 of TS 36.300. 

The intention of RAN3 was to add this information for UEs that fail the RRC re-establishment. For simplicity, RAN2 also decided that this new information is always included in the RLF report, also when reported after a successful RRC re-establishment.
In the current stage 2, we separate between two cases: 

· Detection of the failure after RRC re-establishment attempt
· Detection of the failure after RRC connection setup
However, as described above, the extended RLF report may also be available after successful RRC re-establishment.  Therefore, we propose a slight restructure of the stage2:

The detection of the Too Early or Too Late Handovers, or Handover to Wrong Cell is based on the information available from the RRC re-establishment attempt or the RLF Report from Rel10 or later UEs. 
RRC re-establishment detection mechanism: This method applies for the cases where a RRC re-establishment was attempted and a Rel10 RLF report was not available

RLF report detection mechanism: This method can be used when a Rel10 RLF report has been successfully reported by the UE and can occur during successful RRC re-establishment or RRC connection setup.



Triggering of each of these functions is optional and depends on situation and implementation. 

RRC re-establishment detection mechanisms:

Detection mechanisms for these three cases are carried out through the following:

…
RLF report detection mechanism:

Detection of the Too Early or Too Late Handovers, or Handover to Wrong Cell is based on the information available in the RLF Report that may be provided from the UE in case of successful RRC re-establishment. 

3   MRO problem definitions
The current definition of too late is: “A connection failure occurs in the source cell … during a handover; the UE attempts to re-establish the radio link connection in the target cell”. 

But from the information in the RLF report in Rel10, we cannot know to which cell an eNB prepared a HO (the intended target), since the too late should only consider the problems in the source cell, when the HO command has not been sent. As discussed in previous section, we have two methods for detecting MRO problems. Therefore, we believe it is very important to update the MRO problem definition to have a consistent definition that applies to all reporting options.
One way is of course to remove this requirement for the too late case, but if we simply remove this check of intended target cell, we will have an ambiguity. 
Consider for example the case where a UE is connected to cell A, the eNB prepares handover to cell B, but the UE fails to receive the HO cmd and re-establishes in cell C. With current definitions, this is a wrong cell, since it matches the definition of wrong cell in stage 2: “A connection failure 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.”. To resolve this, we propose to use the knowledge if a HO command was received successfully, or described in a more general way, if the error occurred in the source or target cell.
3.1   Too late HO
We propose to remove the check whether the re-establishment occurs in the target cell or not.
Further, it has been discussed [1] that problems in the target cell shall not be considered as the too late error case. This is also according to our understanding. The current text is however very clear that only problem in the source cell shall be considered. We do however agree that there may be a small room for misunderstanding by using the term HO initialization. To remedy this, we propose inserting the word “procedure”, to clarify that it is in fact the initialization of the network HO procedure, and not the UE state that should be considered. Further, we agree that it is reasonable to modify from the general “connection failure” to the more specific “RLF” – since the handover failures should be excluded from the error case.
-
[Too Late HO] A RLF occurs in the source cell before the handover procedure was initiated or during the handover procedure; the UE attempts to re-establish the radio link connection in a cell that is not the source cell. 

3.2   HO to Wrong Cell
We also suggest that problem during HO should only be considered in the target cell to avoid the above described ambiguity.
-
[HO to Wrong Cell] A connection failure occurs shortly after a successful handover from a source cell to a target cell or occurs in the target cell 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.
3.3   Too early HO

For completeness, we also suggest to clarify that too early during a handover should only be considered if the problem lies in the target cell.

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

4   RLF report detection mechanism
We believe it is beneficial to add more information regarding this functionality. Firstly, the validity of the RLF report can be added as follows:
Detection of the Too Early or Too Late Handovers, or Handover to Wrong Cell is based on the information available in the RLF Report that may be provided from the UE in case of successful RRC re-establishment. In case the re-establishment fails or UE initiates RRC connection setup directly after connection failure, the UE may provide the RLF Report to the eNB where it sets up RRC connection first time after the connection failure. This report is stored by the UE until delivered to the network. The UE will store this up to 48 hours also if the UE moves to another RAT. Availability of the RLF Report at the RRC connection setup procedure is the indication that the UE recovers from a connection failure and that the RLF Report from this failure was not yet delivered to the network.

In [8] there was a proposal to use a new message to forward the RLF report. In this paper we assume that we can agree to this and that there is such a message named CONNECTION FAILURE REPORT message.
We believe it is important to clarify how to define the receiver of the CONNECTION FAILURE REPORT message. We prefer to always send the message directly to the eNB that should adjust the mobility parameters. In case of too late, it is the serving cell at failure, and in case of early/wrong it is the serving cell where the last HO command was received.

Therefore, we propose the following changes:

The eNB receiving the RLF Report from the UE may forward the report to the eNB where the mobility configuration caused the failure. The following information included in the RLF report is used to determine where to forward the RLF report:
•
E-CGI (1) of the last cell that served the UE (where the RLF happened 

•
E-CGI (3) of the cell that served the UE at the last HO initialisation; 

•
Time (1) elapsed since the last HO initialisation until connection failure
The eNB that receives the RLF report from the UE may use the following detection mechanisms to determine where to forward the RLF report using the CONNECTION FAILURE REPORT message:

-
[Too Late HO]
If the Time(1) is above a defined threshold, the eNB may send the CONNECTION FAILURE REPORT message to the eNB handling ECGI(1). Note that in this case, the ECGI(1) is available (and PCI(1) is not reported).
-
[Too Early HO] or [HO to Wrong Cell]
If the Time(1) is below a defined threshold, the eNB may send the CONNECTION FAILURE REPORT message to the eNB handling ECGI(3).
The radio measurements contained in the RLF Report may be used to identify coverage hole as the root cause of the failure. This information can be used to exclude those events from the MRO evaluation of intra-LTE mobility connection failures and redirect them as input to other algorithms, e.g. CCO.


5   Handling multiple RLF indications
In Rel9, the RLF indication can be generated with or without a RLF report. The RLF reporting in Rel9 is optional. At the moment, there is no agreement whether the RLF reporting should be optional also in Rel10, but we expect that this is a very likely outcome.

The problem of multiple RLF indications arises when a RRC re-establishment is rejected. When this happens, the eNB receiving this attempt will not now whether the UE is capable of delivering the RLF report from idle, since this eNB does not have the UE context (this is the reason for rejecting the UE). Therefore, the RLF indication triggered by the RRC re-establishment will be sent.

When the UE performs RRC connection setup and return from idle, the UE may or may not deliver the RLF report to the eNB, causing a second RLF indication (carried in the CONNECTION FAILURE REPORT message) being generated from the same event.
One method for solving this is described in [4]. In this solution, all RLF indications from a rejected RRC re-establishment (without RLF report) received for Rel10 UEs are discarded. This is done with the assumption that the UE will always deliver the RLF report from idle mode. 
If the ability to send the RLF report from idle mode is not mandatory, the above solution will lead to that all RLF indications for Rel10 UEs not supporting RLF report from idle will be discarded. This will greatly reduce the available input for the MRO algorithm. 

Instead, we suggest using a method to combine information from both RLF indications as described in [7]. And  since we propose to send the CONNECTION FAILURE REPORT message directly to the eNB that shall modify the mobility parameters, in the previous section,  there is no need to introduce any new revoke flag in the HO REPORT message. But we do however believe that it is beneficial to describe this functionality in 36.300. 
We propose to include a new section describing this functionality. 
Handling multiple reports from a single failure event:

When receiving an RLF INDICATION message without RLF report the eNB may assume the problem is MRO related and perform normal MRO functionality.
When receiving a CONNECTION FAILURE REPORT message indicating that an unsuccessful re-establishment attempt was not made, the eNB may perform normal MRO functionality.
If the CONNECTION FAILURE REPORT message indicating that an unsuccessful re-establishment attempt was made, and the radio measurements in the RLF report indicate that this failure is coverage related, the eNB may reverse a previous MRO decision.
6   Conclusions

We propose to agree on the above mentioned proposal for changes in 36.300. A proposal for CR can be found in R3-111228.
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8   Annex – example decision flow charts

8.1   RRC re-establishment method

This is a slightly modified flow chart compared to the one found in [6].
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8.2   RLF report method

This is a slightly modified flow chart compared to the one found in [5].
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8.3   Handling multiple RLF indications
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