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1. Introduction

At the last RAN plenary a study item on minimising drive tests was agreed, see [1]. In this contribution we list some necessary measurements and requirements.
2. Discussion
Main advantages with drive tests compared to network based measurements are: 

1. The use of location information (i.e. GPS position).

2. The ability to control test sequence in detail.  This is particularly useful when measuring throughput, latency and packet loss.

3. True end-to-end testing 

A large part of the value comes from the use of GPS position and all drive tests today use GPS. When minimizing drive tests by using ordinary UEs some parts of the UE fleet will have GPS feature, but can we use that info here?  In the absence of GPS position, cell identity may be used to find problem areas that may be targeted later by drive tests. 
3. Use cases
In a multi-company contribution [2] the following use cases have been listed:

1. Coverage optimisation

2. Mobility optimisation

3. Capacity optimisation

4. Parameterisation for common channels
These use cases are referred to below.

4. Proposed measurements
There are some examples of events that we would like to be recorded by the UE which is difficult or impossible to measure in the network.  These events should have configurable parameters and need detailed definition. 

· Coverage loss (no suitable cell present). Recorded with timestamp, last camped cell and GPS position.
i. Related to use case 1

· Pilot pollution. Several equally strong cells which cause mutual interference. Recorded with serving cell, physical cell identity of involved cells, timestamp and position.
i. Related to use case 4

· Ping pong cell reselections between cells and networks. Recorded with involved cells, timestamp and position.
i. Related to use case 2

· PS service access failure. Number of attempts from application layer in UE until successful Radio Bearer establishment and payload flow using the requested QoS. Recorded with cell, timestamp and position.
i. Related to use cases 3 and 4

· User throughput per QCI. Recorded with latency and packet loss, cell, timestamp and position.
i. Related to use case 3

These events can be viewed as similar to the Node counters we have today in e.g. eNB, but with Node equal to UE. The advantages are clear: possibly GPS position is available, and directly reflecting the end user perspective. The UE may attempt accessing without the network being able to register the attempt, and then the Node counter would not register any access failure. If the events are consided to be node counters, they could be connected to cells like normal counters and easily integrated to current performance management systems.  Also, if standardized, the counters would be vendor independent.

Also active testing should be considered:  For example, it should be possible to run a network inititated PS service test measuring throughput, latency and packet loss from the end user perspective. This would be similar to the testing capabilities in ADSL modems today and could be used by customer service to test the terminal of a complaining customer, as well as network testing in areas where poor performance is suspected. Many customers today use mobile broadband as an ADSL replacement and hence evaluation techniques available in ADSL networks should also be extended to mobile broadband networks.

According to discussions at the latest RAN plenary it is thought that a log file should be sent to the network after some recording which means the timestamp in this case has to come from the mobile. Therefore the following is required:

· Requirement 1: A UE internal logging function is supported to provide trace logging functionality to be evaluated by the operator on e.g. Handover or Radio Link failures.
· Requirement 2: The logging function has a clock that the network can synchronise and that is separate from the UE clock.

The channel that the UEs use to report measurement report back to the network could be overloaded if e.g. the UEs report too frequently all the time. Further the operator needs be be able to activate and deactive UE measurements for “minimisation of drive testing”. Therefore:

· Requirement 3: The operator must be able to control which UEs should report what and when.

· Requirement 4: Each measurement for “minimisation of drive testing” must be configurable by the operator 

· When to measure (e.g. sliding trace log window over x seconds)
· Where to measure e.g.
· within a defined (list of) LA(s)
· within a defined (list of) cell(s)
· in a freely defined area based on GPS position (decribed by a GPS point with a radius or a freely defined polygon defined by a limited number of GPS reference points).

Some of the proposed measures look at problem aspects also looked upon in SON, like coverage and ping pong. The advantage of logging related measures however are independent from availability of SON functions as:

· they can be used to detect problems and verify the network performance in different deployment phases, e.g. when the SON functions are not yet activated in the network

· they can be used to activate / deactivate SON functions, monitor SON functions performance and works as a complement to the limitations of automatic functions in resolving problems. 
· they can be used to monitor the network performance under conditions that do not trigger corrective actions by SON
· Requirement 5: SON should not be a prerequisite for the effort of minimising drive tests.
Information about which terminal took the measuements is required, otherwiese the operator can not judge on accuracy or reliability of the measurements.
· Requirement 6: The UE shall provide information about terminal vendor, model, SW version (e.g. IMEI-SV).
5. Proposal
It is proposed that RAN2 discuss the possible measurements and requirements listed above and below, and document them in the TR related to the SI Minimization of drive-tests in next generation networks.
Proposed measurements:

· Coverage loss (no suitable cell present). Recorded with timestamp, last camped cell and GPS position.

· Pilot pollution. Several equally strong cells which cause mutual interference. Recorded with serving cell, physical cell identity of involved cells, timestamp and position.

· Ping pong cell reselections between cells and networks. Recorded with involved cells, time and position.

· PS service access failure. Number of attempts from application layer in UE until Radio Bearer establishment and successful payload flow using the requested QoS. Recorded with cell, time and position.

· User throughput per QCI. Recorded with latency and packet loss, cell, time and position. 

Proposed requirements:
· Requirement 1: A UE internal logging function is supported to provide trace logging functionality to be evaluated by the operator on e.g. Handover or Radio Link failures.
· Requirement 2: The logging function has a clock that the network can synchronise and that is separate from the UE clock.

· Requirement 3: The operator must be able to control which UEs should report what and when.

· Requirement 4: Each measurement for “minimisation of drive testing” must be configurable by the operator 

· When to measure (e.g. sliding trace log window over x seconds)
· Where to measure(e.g.
· within a defined (list of) LA(s)
· within a defined (list of) cell(s)
· in a freely defined area based on GPS position (decribed by a GPS point with a radius or a freely defined polygon defined by a limited number of GPS reference points).

· Requirement 5: SON should not be a prerequisite for the effort of minimising drive tests.
· Requirement 6: The UE shall provide information about terminal vendor, model, SW version (e.g. IMEI-SV).
6. Reference
[1] 

RP-090341 Minimization of drive-tests in next generation networks
[2] 

R2-092703 Use case description for minimisation of drive tests
