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Decision/action requested
Discussion and agreement on methods to detect and correct handover problems to be part of the Self-Optimisation stage 2 specification 32.522.
2
References
[1]
d32.521-010, “SON Self-optimization & Self-healing Concepts and Requirements”
[2]
TS 32.522 “Telecommunication management; Self-Organizing Networks (SON); Self-optimization and self-healing; Stage 2 Descriptions”
[3]
S5-080659, “Intra-frequency handover measurements”, Huawei, SA5 #59, Chengdu, April 2008.

[4]
S5-081092, “Performance measurements for Handover Parameter Optimisation”, Qualcomm, SA5 #60, Sophia Antipolis, July 2008.

[5]
TS 36.331 “Radio Resource Control (RRC)”
[6]
TS 32.425 “EUTRAN Performance Measurements”

[7]
TS 36.423 “X2 application protocol (X2AP)”
3
Rationale
3.1 Introduction

The requirements for the SON HO parameter optimisation use-case were agreed in SA5 #61 [1].
REQ_SO_HO_FUN_1 HO Parameter optimisation function shall aim at detecting too early and too late handovers.

REQ_SO_HO_FUN_2 HO Parameter optimisation function shall aim at detecting inefficient use of network resources due to unnecessary HOs. 
REQ_SO_HO_FUN_3 HO parameter optimisation function shall aim at meeting the objectives and targets for the HO optimisation function
REQ_SO_HO_FUN_4 The objectives for the HO optimisation function shall reflect the desired tradeoff between the reduction in the number of HO failures and the reduction of inefficient use of network resources due to HOs.
SA5 needs to specify in 32.522 [2] (and later in stage 3 specifications) the following aspects of the solution set which address these requirements :
· Objectives and targets

· Parameters to be optimized

· Optimisation Method

· Problem Detection: how to identify HO problems and inefficiencies and signal these to the HO parameter optimisation algorithm

· Problem Solution: how the HO parameter optimisation algorithm can adjust (optimize) the HO behaviour.

· Architecture

· Logical Functions.

The purpose of this paper is to look at the “Parameters to be optimized” and the “Optimization Method” aspects (in bold text) and propose text for inclusion in [2].  
3.2 Methods to identify HO problems

HO Parameter Optimization Function shall focus on detecting the problem scenarios described in 32.521 [1]; namely: too early handovers, too late handovers and inefficient use of NW resources due to HOs.  For more information about these scenarios see 32.521 [1] section 6.1.3.

The following inputs have been suggested to identify HO problems:
· Event capture and analysis [3]
· UE measurement based [4].

· Performance Measurements [6]

3.2.1 Event capture and analysis

Handovers involve both a source and target cell so when the handover fails both the eNodeBs involved naturally have very detailed information regarding the failure.  If following the failure the UE re-attaches to the target cell then the target cell can recognise that a too late HO failure occurred.  Likewise the source cell can identify too early handovers.
Additionally, thanks to UE history information [7], the eNodeB is able to look at previous handover events and spot other issues such as ping-pong and rapid handovers.

Thus a simple record of events impacting a particular UE context can identify the majority of handover problems discussed above.

3.3.2 UE Measurement Based

When a UE sends a triggered measurement report to an eNodeB suggesting that a handover should take place it includes the current measurements of the strength (RSRP) or the quality (RSRQ) of the current serving cell and the neighbours.  According to the values of these measurements it has been proposed [4] that the earlyness or lateness of the subsequent handover can be determined.  Further contributions are anticipated to demonstrate that method is robust, reliable and works in practise.
3.3.3
Performance Measurements

HO-related performance measurements (PMs) collected at the source and / or target eNB can be useful in detecting HO-related issues on the cell level.  Since the impact of incorrect HO parameter setting will be on the cell-level too, PMs can provide useful information that can be used to detect HO-related issues.  Examples of PMs that can be useful for this purpose are: HO failure rate at the source and target cell, and HO triggering rate. 

3.4 Methods to correct handover problems

There has been agreement in SA5 that the primary mechanism to address handover problems is the modification of the handover parameters in one or more cells (“HO Parameter Optimisation” [1]).  The exact algorithms for HO parameter optimization will be proprietary.  However, certain outputs from these algorithms might need to be specified, depending upon the location of the self-optimisation functionality.
4 Detailed proposal
It is proposed that aspects of the discussion on handover problem identification and correction is added to 32.522 [2].

------------------------------- START OF TEXT PROPOSAL -------------------------------------

4.3 Handover (HO) Parameter optimisation

4.3.2
Parameters to be optimized
The tables below summarise the handover parameters [xxx 36.331].

Table 1.  Handover parameters that may be optimized for intra-frequency and inter-frequency handovers
	Event
	Summary
	Tunable parameters

	A3
	Neighbour becomes offset better than serving
	Ofn, Ofs, Ocn, Ocs, Hys, Off, timeToTrigger

	A4
	Neighbour becomes better than threshold
	Ofn, Ocn, Hys, Thresh, Off, timeToTrigger

	A5
	Serving becomes worse than threshold1 and neighbour becomes better than threshold2
	Ofn, Ocn, Hys, Thresh1, Thresh2, Off, timeToTrigger


Table 2.  Handover parameters that may be optimised for inter RAT handover

	Event
	Summary
	Tunable parameters

	B1
	Inter RAT Neighbour becomes better than threshold
	Ofn, Hys, Thresh, timeToTrigger

	B2
	Serving becomes worse than threshold1 and inter RAT neighbour becomes better than threshold2
	Ofn, Hys, Thresh1, Thresh2, timeToTrigger


Editor`s note: this list may be modified during stage 3 work if no need is identified for events or parameters.

4.3.3
Optimization Method

4.3.3.1  Problem Detection

HO Parameter Optimization Function shall focus on detecting the problem scenarios described in 32.521 [yy]; namely: too early handovers, too late handovers and inefficient use of NW resources due to HOs.  For more information about these scenarios see 32.521 [yy] section 6.1.3.

The following inputs may be used for the identification of the problem scenarios:

· Event capture and analysis
· UE measurements 

· Performance measurements

In event capture and analysis, the eNodeB exploits event information associated with a UE context, such as evidence of previous handovers (UE History, see 36.423 [xx]) and HO failure details (such as in which cell the handover failed and where the UE re-established the connection).  
UE measurements are sent within UE measurement reports and they may indicate whether HOs are too early or too late. 
HO-related performance measurements (PMs) collected at the source and / or target eNB can be useful in detecting HO-related issues on the cell level.  Since the impact of incorrect HO parameter setting will also be on the cell-level, PMs can provide useful information that can be used to detect and resolve HO-related issues due to incorrect parameter settings..
4.3.3.2  Problem Solution
HO Parameter Optimization Function will aim at optimizing the HO parameters listed in Section 4.3.2 in such way to mitigate the problem scenarios discussed in Section 4.3.3.1.  The optimization algorithms will not be specified.  The exact set of HO parameters that may be adjusted by the algorithms is dictated by the choice of triggered HO measurements made by the RRM entity in an eNodeB.
--------------------------------- END OF TEXT PROPOSAL --------------------------------------
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