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1 Introduction
In Rel-9, when a RLF
 during a handover is followed by a successful RRC Re-establishment, it is possible to include a RLF Report in the RLF INDICATION message that is sent from the eNB where re-establishment takes place to the eNB that is serving the UE.  The capability of the UE to provide the RLF Report is indicated by a flag in the RRCConnectionReestablishmentComplete message.  The RLF Report is then provided to the eNB where re-establishment took place using the UE Information procedure.  The report carries the last measurements the UE took before the RLF event and may be used to determine whether the failure was due to a coverage hole.

In Rel-10, work is underway [1] to allow coverage hole detection to take place when the RRC re-establishment was not successful.  In this document we focus on the behaviour of the eNB wrt RLF INDICATION generation in these circumstances.
2 Discussion
The solution needs to address the following cases:

i) after RLF the UE is unable to do cell selection (T311 expiry) and drops to idle

ii) after RLF the UE performs cell selection but is unable to deliver the RRCConnectionReestablismentRequest, after T301 expiry the UE drops to idle
iii) after RLF the UE performs cell selection, delivers the RRCConnectionReestablismentRequest, but then receives the RRCConnectionReestablismentReject, and drops to idle

There is also a corner case, (iv), in which the UE receives the RRCConnectionReestablisment  but is unable to send the RRCConnectionReestablismentComplete to the eNB.  This would result in RLF declaration at the UE (RLC initiated) and a second attempt to do cell selection/RRC re-establishment, leading to case (i) to (iv) or a successful re-establishment.  The RLF Report may then contain measurements  after the initial RLF (but before the second) which could be misleading to the serving cell.  However, we consider the likelihood of this case (iv) to be low and suggest that no particular behaviour is specified.

If we call the original serving cell S, the cell where re-establishment is attempted R (n/a to case (i)), and the cell where the UE connects from idle I, then in general S≠R, S≠I, and R≠I
Following the approach of Rel-9, the cell that can receive the RLF Report (cell I) should generate the RLF INDICATION.  Cell R should not generate an indication if cell I will do so.

Proposal 1: when a RLF Report is available at the UE after transition to idle, and the eNB of establishment cell I supports the Rel-10 feature, a RLF INDICATION carrying the RLF Report shall be sent by cell I to serving cell S (when S and I belong to different eNBs)

Proposal 2: proposal 1 applies in all failure cases (RRC re-establishment rejection, T301 expiry or T311 expiry).
Proposal 3: the serving cell S should receive at most one RLF INDICATION related to a single RLF event.
The RLF Report must be self-decodable since cell I has no prior information on the UE that connects from idle. The report must include:

· RLF information (as Rel-9)

· Information to construct the other fields of the RLF INDICATION
· Information to identify cell S (so that the RLF INDICATION may be routed)
Proposal 4: the RLF Report sent by the UE after passing to idle shall include information regarding the RLF and necessary information for the recipient cell to generate a RLF INDICATION and route it to the correct source cell.

Looking at the eNB behaviour:
Case(i)

Cell I receives an indication from the UE that it has a RLF Report that it could send.  This indication is included in RRC establishment signalling (for example, in the RRCConnectionSetupComplete).  Cell I may then ask for the RLF Report using the UE Information Procedure.  It then decodes the report, identifies the source cell (and eNB), constructs the RLF INDICATION and sends it over X2.  In this case the RLF INDICATION cannot include information on cell R, clearly, and a shortMAC-I should not be included (this is only calculated when re-establishment request is generated).  It may be useful to include the identity of cell I.

Proposal 5: when the UE connects from idle following T311 expiry the RLF Report cannot include re-establishment related IEs.
Case (ii)

This case is similar to (i).  Cell R is unaware of the UE so there are no consequences here (unless R=I, of course).  Cell I is now able to include the Re-establishment cell ID and the shortMAC-I (these are passed in the RLF Report).  Again it may be useful to include the identity of cell I if I≠R.

Case (iii)

This case is perhaps the most complex.  Cell R needs to determine whether a RLF INDICATION will be generated by cell I, and therefore it itself should do nothing.  Typically the UE will reconnect at the same cell (I=R) in which case R can simply wait (probably there is no standards impact).  If  I and R belong to different eNBs then X2 signalling between them could be considered.  
Proposal 6: a mechanism is required to determine whether an eNB that has rejected a re-establishment for a Rel-10 UE should generate a RLF Indication
3 Conclusions and Text proposal to R3.023 
Proposal 1: when a RLF Report is available at the UE after transition to idle, and the eNB of establishment cell I supports the Rel-10 feature, a RLF INDICATION carrying the RLF Report shall be sent by cell I to serving cell S (when S and I belong to different eNBs)

Proposal 2: proposal 1 applies in all failure cases (RRC re-establishment rejection, T301 expiry or T311 expiry).
Proposal 3: the serving cell S should receive at most one RLF INDICATION related to a single RLF event.
Proposal 4: the RLF Report sent by the UE after passing to idle shall include information regarding the RLF and necessary information for the recipient cell to generate a RLF INDICATION and route it to the correct source cell.

Proposal 5: when the UE connects from idle following T311 expiry the RLF Report cannot include re-establishment related IEs 
Proposal 6: a mechanism is required to determine whether an eNB that has rejected a re-establishment for a Rel-10 UE should generate a RLF Indication
--------------------------------------------------- text proposal -------------------------------------------------------------
4.5

Mobility Robustness Optimisation (MRO) enhancements
4.5.1
Use Case description
4.5.2
Required Functionality
4.5.2.x
RLF Indication carrying RLF Report after transition to idle

It shall be possible to generate a RLF indication carrying a RLF Report if the UE suffers RLF and any attempted RRC re-establishment is unsuccessful.

The solution needs to address the following cases:

i) after RLF the UE is unable to do cell selection (T311 expiry) and drops to idle

ii) after RLF the UE performs cell selection but is unable to deliver the RRCConnectionReestablismentRequest, after T301 expiry the UE drops to idle
iii) after RLF the UE performs cell selection, delivers the RRCConnectionReestablismentRequest, but then receives the RRCConnectionReestablismentReject, and drops to idle

The solution should address the case where the cell where re-establishment is attempted and the establishment cell where UE connects from idle are different (belonging to same or different eNBs).

The solution should minimise the likelihood that an eNB receives multiple RLF INDICATION messages related to the same failure event.
4.5.3
Evaluation scenarios and expected results

4.5.4
O&M requirements for radio related functions  

4.5.5
Solution Description
4.5.5.1
Impacted specifications and interfaces
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� Throughout the document we simply use RLF to refer to a radio link failure or a “handover failure” (T304 expiry)





