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1 Introduction

This document discusses the means for the eNB to take measurements (to be passed over Itf-N) in support of the MRO objectives agreed in SA5. At the last SA5 meeting the following text was agreed for inclusion in 32.522 [1, 2]:

For intra-LTE, one of the following targets or the combination of the following targets shall be used. The specific target value shall be configured by operators.

	Target Name
	Definition
	Legal Values

	Rate of failures related to handover
	(the number of handover failure events) / (the total number of handover events)
	0..100%

	Rate of failures related to handover without RRC state transition
	(the number of handover failure events without RRC state transition) / (the total number of handover events)
RRC state transition means from RRC_CONNECTED to RRC_IDLE, refer to TS 36.331[7].
	0..100%



	Rate of failures related to handover with RRC state transition 
	(the number of handover failure events with RRC state transition) / (the total number of handover events)
RRC state transition means from RRC_CONNECTED to RRC_IDLE, refer to TS 36.331[7].
	0..100%


It is expected that the management system should be able to receive performance measurements to assess performance against these targets. This is irrespective of the SON architecture employed.  For simplicity, and as a first step for Release 9, measurements should be made at the source cell.  In other words, measurements reflect outgoing handover performance. It may be noted that in Release 8 only outgoing handover measurements have been defined by SA5 in TS32.425.  Since handover corrections are performed at the source cell (only the source cell can correct an early or late handover, or a handover to a wrong cell) introduction of performance measurements should add little new X2 signalling than that already required for handover optimization. One new consideration is the division of failures according to whether the UE is able to maintain its RRC Connected state despite the failure (i.e. the RRC re-establishment following the RLF/HO Failure is successful).
A text proposal for [3] is included at the end of the document.
2 Capturing handover failure events at the source cell
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
	Source cell knows if target cell was prepared

	
	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.
	With target detection (see [3]) a new message over X2 is required from target to source cell.
With source detection (see [4]), no signaling is required.
	ditto

	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.
	The source cell should know if the third cell C is prepared or not.

	
	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 new message over X2 is required to inform the source cell of the outcome (message from B to A)
	Cell B knows if cell C was prepared or not.  Therefore in the new message a bit should be set to indicate this (otherwise the source cell A will not know).


The following conclusions may be drawn:
1) to support target based detection of HO too early (RLF following successful HO) a new X2 message is required (target to source) to make the source cell aware of the outcome

2) to inform the source cell of HO to wrong cell (RLF following HO, UE reconnects to third cell) a new X2 message is required from target to source

a. to allow counting of failures individually for RRC state maintained / RRC state transition to idle this new message needs to indicate the outcome of the RRC Re-establishment attempt by the UE.
1. Text Proposals to 36.902 [3]
-------------------------------- Start of text proposal #1 --------------------------------------

4.5.5.1.x 
Detection knowledge transfer to the source cell

In the following cases the source cell must be made aware of the nature of a handover failure so that correction can take place:
i) too early handover (RLF following successful HO) with target cell detection

ii) HO to wrong cell (RLF following HO, UE reconnects to third cell).

In both cases an X2 message should be sent from the target cell to the source cell.
------------------------------------------ End of text proposal -------------------------------------------------
-------------------------------- Start of text proposal #2 --------------------------------------

4.5.4
O&M requirements for radio related functions  
While algorithms for mobility robustness optimisation should be located in the eNB SON entities, network operators should have the ability to provide their input reflecting their knowledge about the network and their network management policies, 

In order to enable mobility robustness optimization:

· The relevant mobility robustness parameters should be autoconfigurable by the eNB SON entities. 

· OAM should be able to configure a valid range of values for these parameters (list of parameters described in Section 4.5.5), 

· eNB should pick a value from within this configured range, using proprietery algorithms for HO parameter optimisation. 
Furthermore, in order to support the solutions for detection of Too Late and Too Early HO, it is required that parameter Tstore_UE_cntxt shall be configurable by the OAM system.
If performance measurements are configured at the source cell, failure statistics should be available according to whether the UE was able to successfully perform RRC Re-establishment or not.
------------------------------------------ End of text proposal -------------------------------------------------
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