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1. Introduction
R3-110793 [1] discusses two scenarios where it is believed that “Too Late HO” would be erroneously declared and states that the case of “Too Late HO, with HO initiation” cannot be correctly resolved and should be removed from consideration in the specifications. However, the scenarios discussed in the paper should be classified as coverage hole conditions.
This paper provides clarification for these scenarios and discusses the resolution of the problems they present. 
2. Discussion
In R3-110793 [1], it is stated that according to TS 36.300 [2], “Too Late HO” is declared when the UE attempts connection reestablishment at the target cell after a HO failure.
 “In case connection is (re)established at the HO target cell after a HO failure, MRO detects this case as Too Late HO”
However, in TS 36.300 [2], it is stated:
[Too Late HO] A connection failure occurs in the source cell before the handover was initiated or during a handover; the UE attempts to re-establish the radio link connection in the target cell (if handover was initiated) or in a cell that is not the source cell (if handover was not initiated).
According to this statement, a “Too Late HO” is declared if a handover failure occurs in the source cell (not in the target cell) and connection reestablishment is attempted in the target cell. 

In R3-110793 [1], it is also stated that the failure case is reported to the HO source.
The detected failure case is reported to the HO source cell and used to fix the problem e.g., by adjusting HO thresholds at the source cell. 
However, the target does not indicate the detected failure case (such as “Too Late HO”) in the RLF INDICATION message. There is no parameter for this. Rather, RLF Indication provides the source with the information contained in the RLF Report received from the UE and other relevant cell identification information. TS 36.300 [2], states that the RLF Indication procedure is used to report the event that the UE performed connection reestablishment procedure at the target.
If the UE attempts to re-establish the radio link connection in a cell that belongs to  eNB B, after a failure at the source cell belonging to eNB A, different from eNB B, then eNB B may report this event to eNB A by means of the RLF Indication Procedure.

The target does not diagnose the problem but just provides the source with relevant information and the source determines the case.
R3-110793 [1], discusses the following scenarios that cause a HO RACH failure to occur at the target cell 
· Cause 1:
Lower RSRP of both source (Cell A) and target (Cell B) cells at the cell edge (Fig.1(a))
· Cause 2:
Lower UL SINR due to DL/UL coverage mismatch (Fig.1(b))
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Fig.1
HO failures due to coverage holes
According to R3-110793 [1], a “Too Late HO” will be declared for these scenarios since the UE is attempting connection reestablishment at the target cell. However, for these scenarios, the failure (HO RACH failure) occurs in the target cell, not in the source cell, so the definition of “Too Late HO” in 36.300 does not apply. These scenarios should be classified as “coverage holes” For these scenarios of coverage hole, and the remedial actions described in R3-110793 [1] are appropriate. What should be discussed is whether the current mechanisms for MRO can diagnose these scenarios.
In the first scenario, it’s not likely that a handover would be triggered if a measurement report were successfully received by the source, since the coverage hole could be identified based on the measurement data received. However, if a handover is initiated toward the target and a failure occurs at the target, the source would receive an RLF INDICATION message from the “connection reestablishment” cell and the coverage hole could be identified based on the measurement data received. Also, if a handover is initiated toward the target, there is a failure at the source, and the UE performs connection reestablishment at the source, the source should examine the measurement data and declare a coverage hole rather than a Too Early HO. This should be clarified in 36.300 [2].
In the second scenario there is an uplink coverage hole cause by the DL/UL mismatch. In the normal case when the DL and UL are matched and there is a failure at the target, the source can receive a measurement report and if the DL strength measurements for the target at the time of the failure are not as expected for successful execution of handover, the handover trigger can be adjusted. If the measurement data does not identify a problem with the strength of the target DL signal strength, a DL/UL mismatch is suspected. This should be clarified in 36.300 [2].
Proposal: Clarify in 36.300 [2] for failure detection after RRC re-establishment attempt that measurement data should be considered in order to distinguish coverage hole problems from other HO failure causes. 
3. Summary and proposal
The scenarios discussed in R3-110793 [1] should be classified as coverage hole issues rather than Too Late HO. The handover failure case “Too Late HO, HO initiated” is detectable using the mechanism that have been defined for MRO so this case should remain in the specification. 36.300 [2] should be updated to clarify that for intra-LTE MRO, measurement data should be considered in order to distinguish coverage hole problems from other HO failure causes.
Proposal: Clarify in 36.300 [2] for failure detection after RRC re-establishment attempt that measurement data should be considered in order to distinguish coverage hole problems from other HO failure causes. 
4. References
[1]

R2-110793, “Likely handover failure cause analysis on MRO”, NTT DOCOMO, INC.
[2] 

TS 36.300, “Overall description; Stage 2,” v10.3.0








































































































































































































































PAGE  
1

