3GPP TSG SA WG5

S5-09481r2-A1
Meeting #53, February 16-20, 2009, Prague, Czech Republic 

Source:
SA5
Title:
Requirements for Minimising Drive Tests
Document for:
Attachment to Liaison on Minimising Drive Test
Agenda Item:
6.07
1 References

[1] 
“NGMN View on RRM for SON support”, NGMN SON Workshop, February 2008
[2]
“Review of Project-SON achievements and proposals for ongoing work in Release 8/9/10”, NGMN SON Workshop, October 2008
[3]
TS 32.521
Telecommunication management; Self-Organising Networks (SON); Self-optimisation and self-healing OAM; Concepts and requirements
 
[4]
S5-090017
Framework for UE SON Reports
[5]
Draft Meeting Report for Joint Meeting RAN3-SA5, Sophia Antipolis, France, 12/01/2009 to 13/01/2009
[6]
TS 36.902
E-UTRAN Self-configuring and self-optimizing network use cases and solutions
2 Introduction and Background
Minimization of drive tests has been an operators’ priority for their next generation networks since the early stages of the discussion on SON [1]. It was recently re-iterated as a major NGMN requirement for Release 9 [2].  Acknowledging this requirement, SA5 has established the minimization of drive tests as the requirement for the Coverage and Capacity SON Function in TS32.521 [3]. Qualcomm presented its vision of the role and requirements for UE SON Reports related to this topic in [4]. 

In the joint RAN3-SA5 meeting in January 2009, the work split between SA5 and RAN groups on the topic of minimizing drive tests was agreed [5]. Based on this agreement, SA5 should discuss and propose use cases for minimising the drive tests. SA5 would communicate the agreed use cases to RAN2 via LS. RAN2 would start their own discussion on the use cases and solutions for minimising drive tests using the SA5-defined use cases as an input. SA5 could provide OAM support for the solutions defined by RAN2. 
The purpose of this contribution is to discuss the scope and purpose of drive tests in the network optimisation process and to provide guidelines for identifying the kind of information that should and should not be considered as a part of drive test minimisation effort in 3GPP. 
3 Purpose and Scope of Drive Test Minimisation
The discussion on the minimisation of drive tests should focus on the network performance related information that can only be collected via drive tests. Minimisation of the drive tests should not deal with the information that can be made available on the network side without drive tests. The purpose of this section is to provide criteria for differentiation between these two types of information.

3.1 Information that can only be collected via drive tests 
This section provides the summary of network performance related information that can only be collected in the drive tests and should therefore be considered as the target for drive test minimisation:
3.1.1 Radio coverage information with location information
An important purpose of drive tests is the collection of radio coverage information with location. This information is essential for network optimisation activities related to the improvement of network performance, such as network planning, network optimisation and Radio Resource Management (RRM) parameter optimisation. It is also used as input for backend network management activities, such as network dimensioning, CAPEX/OPEX planning and marketing. Radio coverage information is continuously measured by the UE but is not reported using over-the-air signalling except in a limited number of situations, such as handover triggering.  
3.1.2 Information about performance of radio functionalities that are executed autonomously by the UE
Some radio functionalities are executed by the UE without direct network involvement. Consequently, the performance of these functionalities is not known to the network. At the same time, the performance of these functionalities impacts user experience and is therefore subject to optimisation. An important example is the cell reselection procedure (i.e. mobility in idle mode). The drive tests are used to collect information about the performance of cell reselection, such as cell reselection rate and cell reselection duration. These measurements may be used as input into optimisation of cell reselection related RRM parameters. 
3.1.3 Information about failures that are not known to the network
Some failures are not known to the network but they affect user experience and/or network performance. The information about these failures is available to the operator only if collected in the drive tests. Examples of these failures include: RACH access failures, Connection Setup and re-establishment Failure, Out of Service conditions, Broadcast/Paging Channel demodulation failures, temporary loss of radio link synchronisation failures etc. Information about these failures is used in various aspects of network optimisation.
3.1.4 Additional information about failures that are known to the network
Although some failures may be known to the network, the network might not have all the information pertinent to these failures. For example, network may be aware of the Radio Link Failure (RLF), but will not know in what location and radio conditions the RLF occurred and what the cause of the failure was. In fact, the drive tests are able to capture UE logs for the time period immediately preceding such events. This additional information allows for troubleshooting of some failure types that only the network can monitor.   
3.1.5 Information about network performance within specific geographic areas
Very often, the objective of the drive tests in mature stages of network lifetime is to collect network performance information within specific geographic areas that do not overlap with the areas whose boundaries are known to the network (e.g. cell coverage areas, tracking areas etc.). Consequently, network performance within these specific areas cannot be assessed using the information available on the network side. Examples of such scenarios include addressing customer complaints, improving coverage along roads or train lines, ensuring good coverage for special events etc. 

3.1.6 Information about performance along inter-system boundaries
Although most operators operate multiple radio access networks, the performance of each network is tracked separately. Consequently, the information about the performance along inter-system boundaries is fractional and incomplete. Examples of this type of information that is not available on the network side and that is collected in drive tests include:

· Duration of data interruption, paging unavailability and inter-system cell reselection
· Too early/too late inter-system HO triggering

· Inter-system HO and inter-system cell reselection ping-pongs
· Missing inter-system neighbour relations
The number of radio access networks operated simultaneously by wireless operators will increase with emergence of LTE. LTE networks are expected to be often deployed in hot-spots in early phases of deployments, creating significant areas along inter-radio access technology boundaries. Network performance in these boundary areas will therefore be of high priority for operators, calling for increased drive test activity.
3.1.7 Information about faults in network and UE 
Troubleshooting of network infrastructure and UE is an important aspect of NW optimisation efforts. The main challenge in this arena is collecting information and logs from which the faults can be isolated and analyzed. Re-creating faulty conditions and collecting relevant logs proves to be a very complicated and resource-consuming task, which often calls for drive tests. 

3.2 Information that does not need to be collected in drive tests
Drive tests are expensive in terms of requirements for dedicated human resources and equipment. Drive test can only be executed sporadically, both in terms of time as well as the geographic area. As a matter of operational efficiency, collecting information on the network side should be preferred to collecting it via drive tests. In general, drive tests should not be used to collect information that is:

· Already available at the eNB

· Exchanged between eNBs in a standardised way 
· Already available in the OAM system

In these cases, standardisation of the means for collecting this information on the network side should be preferred.

4 Minimisation of Drive Tests and SON Use Cases
Drive tests are motivated by a desire to improve the services through network optimization. Since SON framework provides the umbrella for standardised automation of network optimisation functionalities in 3GPP, it follows that the standardisation work on minimisation of drive tests should also be performed within the SON framework. Consequently, the drive test minimisation effort should focus on the use cases that have been defined in 3GPP for SON functionalities in TS 36.902[6] and TS 32.521[3]: 
· Coverage and capacity optimisation
· Mobility robustness optimisation

· Interference reduction

· RACH optimisation

· Load balancing

· Energy savings

Additional use cases from [6] and [3] may be added as appropriate. 
5 Summary/Conclusion
Requirement 1: The following types of information are currently the target of drive tests and are therefore subject for study of the minimisation of drive tests.:This list is from an network management perspective; other aspects like UE performance, user privacy, radio resources etc. have not been considered.
· Radio coverage information with location information

· Information about performance of radio functionalities that are executed autonomously by the UE

· Information about failures that are not known to the network

· Additional information about failures that are known to the network

· Information about network performance within specific geographic areas

· Information about performance along inter-RAT boundaries

· Information about faults in network and UE implementation

Requirement 2: The effort on the minimization of drive tests shall take into account the management information and functions that are already available over existing network interfaces. 
Drive tests are not used to collect information that is: 
· Already available at the eNB

· Exchanged between eNBs in a standardised way 

· Already available in the OAM system (such as Subscriber and Equipment Trace function)

In these cases, standardisation of the means for collecting this information on the network side should be preferred.
Requirement 3: The functions for minimizing drive tests may be utilized for some of the SON use cases defined in TS 36.902 [6] and TS 32.521 [3]. This re-use needs to be studied per use-case.
�This is also a manual data collection. Protocol analyzers are not integral part of the network and they can also be used in drive tests.





