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1
Decision/action requested

The group is asked to discuss the document and agree on the text proposal to be included in TS 32.522.
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Rationale

Introduction

In the previous meeting, a text proposal [1] to [2] was agreed on the following objectives and targets for HO optimization (intra-LTE).
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 only outgoing handover measurements have been defined by SA5 in TS 32.425 [4].  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).
In TS 32.425 [4] there are some basic counters for assessing handover performance and in TS 32.450 [5] there are the E‑UTRAN Mobility KPIs.  For these the trigger condition for counting handover attempts involves the source eNB sending the HO Command to the UE; and success is judged based on the UE Context Release Command received by the source eNB.  Unfortunately, several handover failures would not be captured by these counters since failure can occur before the HO Command is generated. RAN3 is studying the different failure cases, and from agreements made so far it is clear that SA5 needs to define new counters for HO optimization.
A text proposal for [2] is included at the end of the document.
Counting handover failure events at the source cell

RAN3 has identified the following HO failure modes in [3]:

· HO too early

· HO too late

· HO to wrong cell.

We propose the following counters.

	Counter
	
	Comment

	1
	Number of handover events
	Includes successful handovers plus all identified failures

	2
	Number of HO failures
	All failure cases

	3
	Number of too early HO failures
	

	4
	Number of too late HO failures
	

	5
	Number of HO failures to wrong cell
	

	6
	HO failure rate
	Percentage, equals 100% * (Number of HO failures) / (Number of handover events)

	7
	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)

	8
	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)


In addition counters 2-5 require a sub-counter for cases where the UE goes to RRC idle state.  The failure modes will be defined in detail by RAN and the SA5 counter definitions should be able to reference these.
The contributions for TS 32.425/450 will be provided at future meeting.

Scope

As discussed in the introduction we suggest the counters are for outgoing handovers.  Further, they should be available on a cell relation basis.

4
Detailed proposal

Text Proposals to 32.522 v0.2.0 [2]

	1st Modified Section


4.3.5.4
PM

IRPManager shall collect HO-related performance measurements from the source and / or target eNB which can be useful in detecting HO-related issues on the cell level. The following input can be used for the identification of the problem scenarios specified:
· The number of RLF event happened within a interval after handover success
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


Note: The monitoring of PM counters will make use of existing PM IRP.
	End of modifications


