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1  Introduction
As agreed in RAN plenary in RP-091423, 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 MDT measurements reporting are sent via RRC signalling to the E-UTRAN/UTRAN.
Considering MDT measurements for coverage optimizition, the following measurements were referred in [1]:

· Periodical downlink pilot measurements
· Serving Cell becomes worse than threshold
· Transmit power headroom becomes less than threshold
· Radio link failure report
Current specification[2] describes procedures for the above three items, but without small changes specifically for MDT. This document tries to take into account these and to introduce the enhancement relying on existing RRC signaling including periodical reporting, Event A2 reporting. Radio link failure report and PHR reporting is not considered here.
2 Discussion
Three kinds of options can be imagined for adding the support for new optional features, i.e.timestamp and location information, radio environment measurement. 
2.1 Usage of existing RRM measurements
Duplication should be minimized when introducing MDT functionality. Enhancement of existing RRM measurement and existing mechanisms seems to be a good choice.
We observe that DL pilot measurements, serving cell becomes worse than threshold are already covered by existing RRM measurement procedures for active mode UEs, and no particular requirement has been identified to perform such measurements in Idle mode.
Proposal 1: For DL pilot measurements and serving cell becomes worse then threshold, existing RRM measurement and measurement procedures shall be used.  
2.2 Enhancements to existing measurement procedures
The main missing part in the existing RRM measurement procedures is time stamp and location information.

For real time reporting, time stamp information can be provided by network (if available there). Moreover, serving cell identities, i.e. CGI can be added by eNB after collecting MDT data from UEs. Thus, UE don’t need be bothered to report these if available. However, eNB can currently not get location information that is more exact than cell ID, so we assume that UE need to provide the location information.
Alternative 1: Optional information elements can be added into existing messages.
For periodical reporting, it is possible for UE to be configured for both other purposes and MDT at the same time. Two measurement identities can be configured with different thresholds. If UE provides location and/or time information, new IEs for time and location information should be introduced.
For Event A2 reporting, it is possible for UE to be configured for other purposes, and at the same time, for MDT purpose. Two measurement identities can be configured with different thresholds. If UE provides time information, new IEs for time and location information should be developed.
Alternative 2: Separate message for location information (and time information if needed) can be used, similar to UTRAN UE positioning measurement.
Compared with enhanced existing RRM measurements, UE may support existing RRM measurement and new measurement running in parallel and independently. This can ease UE short-time memory, i.e. to store the measurements till UE obtaining the whole set of measurements for reporting. For example, UE should store location information for the coming RSRP/RSRQ, etc for a certain time. 
Periodic reporting and event triggered reporting can also be developed for the various requirements of data collection. For periodic reporting, the report intervals should be matched. One method is to consider report interval for existing RRM measurement as a criterion and to use this in new features. 
The disadvantage of this method is that useless overhead, i.e. configuration and reporting, would be introduced if no available location or time information in UE. Besides, other overhead,e.g. an additional measurement identity is also added.
Alternative 3: New measurement procedures or measurement reporting procedures defined for MDT

In this option, new MDT procedures for periodical, Event A2 will be developed. Existing RRM measurement including periodical and Event A2 reporting can’t be efficiently reused, and this may increase UE complexity for similar functionalities. Thus, this option is not prefered.
Discussion: As location (and time, if needed) information is needed in combination with several other measurements, the most generally usable approach is that location can be reported separate from other measurements.

Proposal 2: UE shall report location (subject to location information availability) to eNB, to allow location correlation for “real-time” RRM measurements.

Proposal 3: The reporting of location information is done independently of the other currently ongoing RRM measurements (baseline assumption). 
3 Conclusions
Proposal 1: For DL pilot measurements and serving cell becomes worse then threshold, existing RRM measurement and measurement procedures shall be used. 

Proposal 2: UE shall report location (subject to location information availability) to eNB, to allow location correlation for “real-time” RRM measurements.

Proposal 3: The reporting of location information is done independently of the other currently ongoing RRM measurements (baseline assumption).
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