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Justification *

Using drive tests for network optimization purposes is costly and causes also additional CO2 emissions, so it is desirable to have automated solutions, including involving UEs in the field, to reduce the operator costs for network deployment and operation. This WI intends to continue the earlier releases work on defining the solutions for Minimization of Drive Tests (MDT).
The solutions developed in Rel-11 included one of the most typical use cases for drive testing, namely QoS verification, which has been investigated in the rel-9 study item and found beneficial. Rel-11 focused on defining a throughput measurement, applicable to the case when the air interface is the capacity bottleneck. Other QoS measurements, e.g. for GBR traffic or real time applications, such as latency or data loss were not addressed in Rel-11. 
Also, for rel-11 there are several cases of MDT logging and reporting where the likelihood is low that the UE would provide detailed location information, which is essential to reduce efforts for drive testing. 
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Objective *
Specific

The objective of this work item is to define technical solutions for MDT enhancements, built on the baseline MDT functionality specified in Rel-11. 
The following use cases will specifically be addressed and enhanced:
· QoS Verification
For the QoS verification use case, the following should be considered: 

· Usage of UE specific QoS measurements to verify performance, applicable to GBR traffic or real time applications. This also allows detecting critical conditions and determining the need to change the network configuration, parameter settings or capacity extension.
· In particular, a latency QoS measurement shall be taken into account, and other QoS related measurements can be considered. 

· Correlation of UE specific QoS measurements with other available information, e.g. link adaptation information, for root cause analysis to find critical factors determining observed QoS. 
Common for all use cases supported by logged MDT, Radio Link Failure Report and RRC connection establishment failure report, the following will be addressed:
· Enhancements to increase the likelihood to have detail location information with logged measurements.
General

All the considerations for further MDT improvements should be based on analysis of the applicability, usefulness and feasibility, of the solutions before introducing additional standardised methods. In cases where there are alternative technical solutions, unless there is a clear advantage, priority should be given to solutions based on the existing UE and network measurements and procedures. 

Further, the following principles should be followed when developing the solutions for MDT enhancements:
· Principles established for MDT in Rel-11 are the baseline. 
· The use cases and related requirements should be refined with respect to the defined Rel-11 MDT baseline functionality.
· Duplication of the existing functionality should be avoided. 
· Measurement configurations and functionalities should be identified and specified for the targeted use cases.
· Impact to end user experience and system performance needs to be kept acceptable (e.g. MDT solutions should be developed so that UE power consumption can be kept reasonable when MDT is deployed and used in the networks as well as keeping complexity and processing requirements in network nodes to a reasonable level).
· UE complexity and memory requirements for MDT support need to be carefully considered.
The required activities to achieve these objectives include:

For RAN2:

· Stage 2 specification work for needed enhancement of Rel-11 MDT solutions; 
· Define MDT measurements/logs to fulfill the use cases requirements. 
· Definition of configuration and reporting enhanced functionality towards O&M in co-operation with SA5
· Define E-UTRAN/UTRAN functionality for MDT operations for the interfaces under RAN2 responsibility
For RAN3:

· Define E-UTRAN/UTRAN functionality for MDT operations for the interfaces under RAN3 responsibility

For RAN4:

· Define measurement performance requirements for MDT radio measurements, if found needed. 

· Facilitate the definition of MDT functionalities, especially on the areas of UE support in MDT related UE measurements in order to ensure successful usage and deployment of MDT functions with reasonable end user implications e.g. in terms of UE power consumptions.
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