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1.
Introduction

The goal of this document is to define use cases and KPIs for E-UTRAN Handover performance measurement to be discussed at SA5#62.  

It should be a basis for the definition of detailed performance measurement counters.  
2.
Discussion
General Performance Measurement Operational Concept
	Level 1
	Permanent Supervision of performance, quality and capacity with most important KPIs  to detect  weak points in the network (e.g. Technical report, Worst Cell List) 
(  Permanent operation of main measurements  



	Level 2
	Analysis of detected problems, Radio Quality, Call processing features, etc. with detailed measurements 
(root cause analysis)
( Analysis of many detailed PM counters on request



	Level 3
	Deeper Analysis of detected problems and features for network optimization and trouble shooting with other PM features (Cell-, IMSI Trace, Internal Trace) and external equipment (K1297, Test Drive, etc.).




Conclusio

· Deep analysis of problems shall not  mainly be based on PM counters

(   The total number of PM counters shall be kept to a reasonable limit

This means that it is not intended to replace more detailed diagnosis by additional performance measurement counters since it will result in an overwhelming number of counters due to the number of possible criteria, e.g.

· Intra RAT, Inter RAT, Inter System

· Incoming, outgoing

· Per cell, per neighbourcell

· DRX, Non DRX
· Measurement gap assisted, 
· HO reason, 
· HO cause 
· etc. .

So only for level 1 and 2 issues performance measurement counters should be defined, - but for level 3 items additional activities are necessary anyway for deeper analysis and therefore should not be represented by according performance measurement counters.

3.
Overview Handover related Use Cases 

	Use Case
	PM KPI / elementary object

	Network Supervision: Supervision of handover performance
	- outgoing Intra RAT HO Success Rate (cell)  *1
- outgoing Inter RAT HO Success Rate (cell)  *1
- outgoing Inter System HO Success Rate (cell)  *1 *3
- outgoing Intra Frequency HO Success Rate (cell)  *1
- outgoing Inter Frequency HO Success Rate (cell)  *1
- outgoing Intra eNB HO Success Rate (cell)  *2
- outgoing Inter eNB HO Success Rate (cell)  *2
- outgoing Inter Cell HO Success Rate (cell)  *2

FFS:

- outgoing X2 HO Success Rate (cell)
- outgoing S1 HO Success Rate (cell)


*1:  It is expected that the HO success rate may vary depending

 on the respective scenarios : intra-RAT, inter-RAT, inter System, 

intra frequency, inter frequency

*2: it is expected that the HO success rate may vary depending

 on the used external interfaces

*3: inter system : LTE- non 3GPP HO

	Troubleshooting: Detection of bad handover relation
	- outgoing Inter Cell HO Success Rate (neighbourcell)

	Troubleshooting: Reason for started handover 

	- outgoing Inter Cell HO Success Rate per HO reason (      
  neighbourcell)  *4

*4 different results expected e.g. emergency or normal HO



	Troubleshooting: Reason for failed handover
	- outgoing Inter Cell HO Failure Distribution Rate (cell+neighbourcell)
- HO Path Switching Failure Distribution Rate (cell or Interface)
- Inter Cell HO Failure Rate DRX / Non DRX (cell) *5
- Inter frequency HO Failure Rate Meas gap assisted / not assisted     
  (cell)  *5

FFS:

- HO X2 Preparation Failure Distribution Rate (cell or X2 Interface)
- HO S1 Preparation Failure Distribution Rate (cell or S1 Intertface)

*5: measurement only on cell basis and not per neighbourcell 

due to amount of counters as mentioned above.


	Network Planning: Traffic flow analysis
	- outgoing Inter Cell HO (neighbourcell)
- outgoing Inter RAT HO Success Rate (cell)
- outgoing Inter System HO Success Rate (cell)


	Network Planning: Handover traffic optimization
	- Handover per Traffic Volume


4.
Conclusions

This document has presented a number of issues relevant for consideration by SA5 in their development of E-UTRAN Performance Management counters. These issues do not claim to be complete, - so adaptation (removal and add-ons) are desirable.
Due to these different handover types / criteria’s the definition of handover measurements can result in a huge number of PM Counters. Therefore it is recommended to define the PM Counters according the above mentioned use cases and to structure TS32.425 in an adequate way. 

SA5 is invited to discuss and try to reach agreement on them, so that specific contributions can be prepared later on. 
Based on this consideration NSN will prepare a contribution for eUTRAN handover performance measurements.

5.
References

