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1 Introduction

This document discusses the means for the source eNB to judge whether a RLF related to a handover failure was followed by a successful RRC Re-establishment.  In other words, whether the UE was able to stay in RRC Connected state or whether a transition to RRC Idle state took place after the RLF.  This knowledge is required for PM measurements (to be passed over Itf-N) in support of the MRO. 
SA5 has agreed the following text in the SON OAM stage 2:
Counters related to handover failure are captured in the table below.

The counters are for outgoing handovers.  Further, they should be available on a cell relation basis.
	Counter Name
	Description
	Affected existing specifications

	Number of handover events
	Includes successful handovers plus all identified failures
	3GPP TS 32.425

	Number of HO failures
	All failure cases
	3GPP TS 32.425

	Number of too early HO failures
	Too early HO failure cases
	3GPP TS 32.425

	Number of too late HO failures
	Too late HO failure cases
	3GPP TS 32.425

	Number of HO failures to wrong cell
	HO failures to wrong cell
	3GPP TS 32.425

	HO failure rate
	Percentage, equals 100% * (Number of HO failures) / (Number of handover events)
	3GPP TS 32.425

	HO failure rate without RRC state transition
	Percentage, equals 100% * (the number of handover failure events without RRC state transition) / (the total number of handover events)
	3GPP TS 32.425

	HO failure rate with RRC state transition
	Percentage, equals 100% * (the number of handover failure events with RRC state transition) / (the total number of handover events)
	3GPP TS 32.425


2 Detection of RRC re-establishment success
The table below captures key aspects of the handover failure modes.  Note, in some circumstances the failure cannot be identified – these are cases when the UE is unable to deliver the re-establishment request message (RRCConnectionRestablishmentRequest) to the cell it selects (despite MAC and RLC retransmission attempts).  In these cases there is probably a coverage hole which handover optimization cannot eliminate so it is reasonable that they are not counted for this use-case.
	
	Failure mode
	Detection method and signaling (if any) to source
	Detection of whether UE passed to RRC idle state

	Too Late
	Too late handover in which the source cell receives no measurement report, UE connects to target cell
	X2 message (‘RLF INDICATION’) from target cell to source cell enables detection at source cell
	Message includes a 1-bit flag “Re-establishment Success”

	
	Source cell receives measurement report but does not deliver handover command to the UE.  Cases where the HO preparation fails are not counted as failures. UE connects to target cell.
	Ditto
	ditto

	Too Early
	Too early HO in which HO execution does not complete.  UE reconnects to source cell.
	Detection at source cell (UE reconnects here).
	Source cell knows implicitly.

	
	Too early HO in which HO execution completes OK but then UE suffers RLF.  UE reconnects to source cell.
	HANDOVER REPORT is sent from target to source.
	HANDOVER REPORT (and the preceding RLF INDICATION) includes a 1-bit flag “Re-establishment Success”

	HO to wrong cell
	Handover fails during execution and UE connects to a third cell C (not the intended target cell B)
	A RLF INDICATION is sent from third cell C to the source cell A.
	Message includes a 1-bit flag “Re-establishment Success”

	
	Handover succeeds but shortly afterwards RLF occurs and UE connects to a third cell C.
	A RLF INDICATION is sent from third cell C to the target cell B.  A HANDOVER REPORT is sent from B to A to inform the source cell of the outcome.
	HANDOVER REPORT (and the preceding RLF INDICATION) includes a 1-bit flag “Re-establishment Success”


The following conclusions may be drawn to allow counting of failures individually for RRC state maintained / RRC state transition to idle:

· A flag is needed in RLF INDICATION to indicate the outcome of the RRC Re-establishment attempt by the UE.

· A flag is needed in HANDOVER REPORT to forward the flag value received in the RLF INDICATION to the source eNB (for HO Too Early and HO to Wrong Cell)
3 Conclusion and proposals
Proposal 1: It is proposed to introduce a flag in the RLF INDICATION to indicate the outcome of the RRC Re-establishment attempt by the UE.
Proposal 2: It is proposed to forward the flag in HANDOVER REPORT. 

Proposal 3: It is proposed to agree the corresponding CR for TS36.423 [2].
Proposal 4: It is proposed to liaison to SA5 for the outcome of this discussion [3].
4 References
[1] 3GPP TS 32.522: "Telecommunication management; Self-Optimization OAM; Stage 2 descriptions (Release 9)" V0.3.0
[2] R3-100132, CR to TS36.423 “Capturing RRC re-establishment success / failure”
[3] R3-100133, Draft LS to SA5, “Response LS on MRO performance measurement”
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