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1 Introduction 

Minimization of drive-tests (MDT) is used as a means to compensate or partially replace the costly drive tests an operator will otherwise have to perform by configuring a selection of UE(s) in active/idle mode to do certain types of measurements. 

In Rel-10 MDT for connected UEs are based entirely on existing radio measurements, and if MDT logging in idle mode, the UEs store the measurements into measurement logs. Upon UE indication, the NW may request the UE to report the measurement logs. Based on the reports from the UE(s), the operator may have the opportunity to identify potential coverage problems in order to reduce costs for network deployment and operation. 
The purpose of this paper is to describe current status of MDT in RAN and SA working groups and suggest needed specification work for MDT REl-10 in the context of RAN3.
2 Overview
Discussion on MDT has highlighted the following issues:
· What are the typical use cases of MDT

· What are the measurements needed for each typical use case

· How are the measurements logged in the UE.

· How are the measurement logs reported to the network.
2.1 WI Description and Related TRs/TSes
MDT work item is described in [1]. From [1] it is clear in that the MDT solution should be based on a control plane architecture and follow these principles:

· Both real time and non real time measurements will be 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. Measurement may be triggered by various rules, for example based on radio conditions dependent thresholds

· Duplication of the existing functionality should be avoided. 

· New measurement configurations and functionalities (e.g. UE measurements idle mode and during DRX operations and non-real time reporting, which includes storing some data in the UE memory) should be identified and specified for the prioritised MDT use cases. 

· End-user implications need 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)

· UE memory requirements for MDT support need to be carefully considered.

· The MDT measurements reporting are sent via RRC signalling to the E-UTRAN/UTRAN.  RRC signaling to report measurements should also have the capability to include 
· Set of available location information
· Time information

· 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. E- Also basic measurement objects are to be identified, which may be added to the results such as Cell ID, time (if relevant) before being transferred onwards to the respective MDT-entity outside the E-UTRAN/UTRAN. 

The following 3GPP documents are currently among those directly related to or affected by MDT:
TR36.805 [2]: Use case description
TS37.320 [3]: Stage 2 overall description.

TS36.331 [4] and TS25.331 [5]: stage 3 specifications affected by MDT. 

TS 32.421[8] and TS 32.441[9]: trace concepts and requirements, trace IRP requirements.

TS 32.422[10] and TS 32.442[11]: trace management, IRP information service 

Five typical use cases of MDT were defined in [2], namely:
· Coverage Optimization

· Mobility Optimization

· Capacity Optimization

· Parameterization for common channels

· QoS verification

It is stated in [1] that:

Note: Solutions for the other MDT use cases identified in TR 36.805 are expected to be developed after completing the first prioritised use case based on operators’ priorities. New or updated work item to be agreed then.

Coverage optimisation is the prioritised use cases to be considered in RAN2. 
There are 7 UE measurement loggings defined in [2]. For each measurement, detailed measurement information is defined including trigger type, configuration parameters, measurement, etc, together with a benefit analysis specifying which use case the measurement applies to. RAN2 has since then decided what measurements to support in Rel-10 [1].
It is stated in [2] that for the measurement logging of Radio link failure report,
‘The advantage, with regard to SON is that the same reporting can be used for SON coverage and mobility optimization, providing thus the input data for multiple purposes’.
2.2 Work Plan from WID
Work plan of RAN work groups in terms of MDT is listed in [1]:
For RAN WG2:

· Stage 2 specification work for MDT (covering both for E-UTRAN and UTRAN);  
· Define new UE measurements/logs for MDT with respect to the use cases identified in TR 36.805. 
· Define new UE MDT functionality and measurement configurations (i.e. define the measurements plus the procedure for configuration and reporting using RRC)

· Define new MDT report functionality over RRC signaling; with definition of new UE measurements/logs;
· Definition of the delivery functionality towards O&M in co-operation TSG SA WG5 

For RAN WG3:

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

-
Define new functionality in UTRAN to report NodeB local information to RNC, if needed, over NBAP

· Definition of the O&M requirements for the handling of the UE and E-UTRAN/UTRAN measurement data 

For RAN WG4:

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

· Especially on the following areas RAN WG4 support is expected:
· Availability of MDT measurements during Active mode

· Availability and accuracy of UE MDT measurements in IDLE and during long DRX operation
· Availability & Accuracy of positioning information at UE
For RAN WG1:

· If need is identified and guidance provided by RAN WG2 and WG4, define possible new physical layer measurements as identified to be needed. 

Note though work related to SA5 in MDT is not included in the work item description.

2.3 Ongoing discussion and Activities
2.3.1 RAN2

RAN2 has finalized the stage-1 work [2].

Stage-2 and RAN2 is now creating drafts on stage-3 specifications. 
The stage-2 of MDT [3] is mainly concluded , and it defines functions and procedures including measurement configuration, collection, reporting and UE measurement definition, target monitoring and detecting coverage problems in the network, etc,. How the same UE measurement can be used for other use cases defined in [2] has not and will not be discussed in Rel-10 time frame as not being prioritized [1]. 
RAN2 has started with the stage-3 work and a base line of the stage-3 technical specifications 25.331[5] and 36.331[4] are expected to be available at R2#71bis in Xi An.
In addition, some of the open issues in terms of MDT discussion in RAN2 based on [6] have been:
· MDT logging in out-of-service state.

· Neighbouring cell reporting, with email discussion ongoing.
· UMTS PCH/FACH applicability

· Event triggered reporting/location based, with email discussion ongoing
2.3.2 RAN 3
There are proposals from RAN3 regarding the usage of MDT measurement for SON functions. [7]
2.3.3 SA5

Some of the focus areas and agreements made so far regarding management of MDT measurements in SA5 are the following:

· It has been agreed to build the management of UE MDT measurements onto the trace concept by adapting the current trace specification
· A set of requirements have been agreed and captured in a super-CR for TS 32.421 and TS 32.441, which were approved byTSG-SA#49 [12]. 

· A set of UE selection options has been agreed for the support of selection of UEs to take part in an MDT measurement campaign, where the selection can be made based on IMSI, IMEI, area, device capabilities and any combinations thereof.

· It has also been agreed to support MDT trace management both via signaling based and management based trace activation, which will require corresponding extensions on network interfaces, within RAN3 responsibility, in order to convey MDT trace triggers and trace parameters.

· Most of the remaining issues regarding the management of UE MDT measurements are relatively minor issues, which are expected to be finalized in a relatively straightforward way. One of the open issues is related to the coordination of network based localization and MDT, another is concerned with the more specific definition of MDT trace parameters, while a third one is focused on the potential use of paging for configuring logged MDT measurements at UEs being in idle mode.
3 Conclusion and Proposal
From RAN3’s perspective, it is therefore proposed that:

Proposal 1: RAN3 to take the responsibility as defined in [1], e.g., when architectural issues arise during the progress of MDT.

Proposal 2: RAN3 to agree to use trace function to trigger the collection of MDT measurement data

Proposal 3: RAN3 to start investigating the necessary extensions of trace function in the specification in order to support MDT.
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