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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 Rel-9 and Rel-10 work on defining the solutions for Minimization of Drive Tests (MDT).
The solutions developed in Rel-10 focused on coverage optimization and did not address one of the most typical use cases for drive testing, namely QoS verification, which has been investigated in the study item and found beneficial. Rel-10 solutions also come with other limitations, such as limited probability to get detailed positioning information correlated with radio measurements. For Drive Testing, location information is crucial. 
Following the work with a focused approach, it is appropriate to form a list of the most relevant use cases to be addressed in MDT Rel-11.
4
Objective *
The objective of this work item is to define technical solutions for MDT enhancements, built on the baseline MDT functionality specified in Rel-10. 
The following use cases will be addressed:
· Coverage Optimization

· QoS Verification

For the Coverage Optimization use case, in particular the following should be considered: 

· Enhanced reporting and logging triggers for existing measurements, e.g. reducing the amount of non-useful measurements and increasing UE battery autonomy.
· Applicability of available location information to any event triggered measurement (e.g. Ax and Bx events) that will be considered relevant for MDT.
· Enhanced UL coverage optimization. 

· Coverage of UL and DL common channels.
For the QoS use case, the following should be considered: 

· Usage of UE specific QoS measurements to verify performance relevant to end user perception. This also allows detecting critical conditions and determining the need to change the network configuration, parameter settings or capacity extension.
· Usage of UE location information to do a QoS benchmarking geographical map. 
· 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. 

· In particular, throughput QoS measurement shall be taken into account, and other QoS related measurements can be considered.

· It should be taken into account user-perceived non-availability of connection, e.g. at lack of coverage, frequent connection recovery or frequent handover. The actual coverage is assumed to be verified primarily with other (than QoS) measurements defined for coverage optimization use case.
· QoS related measurement and logging performed in the UE will be considered unless the same level of enhancement can be obtained, on a case-by-case basis, by measurements and logging in UTRAN/E-UTRAN
The following general enhancements will be addressed:
· Common for the above use cases, improvement on solutions to obtain detailed location information for MDT should be considered. The improvement should focus on increasing the availability of detailed location information when MDT measurement is taken/collected. Hence, extending already defined options for MDT positioning, including the use of 3GPP specified positioning methods, should be pursued. 
· Support of ePLMN / multi-PLMN networks according to SP-110433.

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-10 are the baseline, i.e. both real time and non real time reporting are considered, measurements are configured to the UE by E-UTRAN/UTRAN by RRC signalling, based on Network management systems measurement definitions configured to E-UTRAN/UTRAN, the measurements from the UE can be combined/ processed with the network measurements already available in the E-UTRAN/ UTRAN and sent to the MDT-entity outside the E-UTRAN/UTRAN. 
· The use cases and related requirements should be refined with respect to the defined Rel-10 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-10 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.

For RAN1:

· Support for UL coverage optimization based on identified need and guidance provided by RAN2 and RAN4, addressing remaining items from rel-10
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