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1. Introduction
At RAN#53 in Japan, a Work Item “Enhancement of Minimization of Drive Tests for E-UTRAN and UTRAN” (RP-111361) [1] was approved for Release 11, which aims to provide further enhancements of MDT in terms of coverage optimisation and QoS verification.
The objective of Coverage Optimization includes the following aspects:
· 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.
This paper discusses potential opportunities to reduce the log size for the UE in idle mode, including adaptation of logging periodicity and elimination of useless measurement results.
2. Discussion
2.1
Adaptation of logging periodicity
As was discussed in [2] and [3], a potential problem of logged MDT is the limitation of UE memory for measurement results logging, since the basic assumption in Rel-10 is that MDT UE is normal UE and there is no special memory configuration for MDT purpose.

In Rel-10, MDT measurement results are logged in a strictly periodic manner, no matter whether the radio condition is changed or not. It can be easily imagined that in most cases the UE stays in the same location and there is no big change of measurement result. That is, most of the logged measurement results have similar or even identical value. This is not a resource-effective manner, especially for the radio interface, a large amount of radio resources are wasted to transmit those useless measurement results.
Except for the issue of radio resources wastage, another problem is the limitation of UE memory. If the MDT log is not retrieved for a long time, e.g., for the UE in long idle mode, the memory may be exhausted. Then when the UE moves into a weak coverage area, there is no space for further measurement logging. In Rel-10, the new measurement results will have to be discarded when memory is full.

According to the above analysis, a clear observation can be obtained:

Observation 1: No matter for radio resource efficiency or UE memory limitation, there is a clear motivation to restrict the amount of logging records.

The LoggingInterval IE indicates the periodicity for MDT measurement results logging, with enumerated values {ms1280, ms2560, ms5120, ms10240, ms20480, ms30720, ms40960, ms61440}. When the logged MDT is configured to a UE, an interval value is also configured, i.e., the measurement result is logged in a strictly periodic manner.

However, the needs of MDT logging interval may vary in a dynamic way. For example, when the UE is in bad radio condition, there is strong need to log detailed measurement results and to report them to the network; while for the UE in good radio condition, there is no strong requirement to log every measurement result, and so the logging interval can be prolonged.

The change of logging interval can be triggered by the change of RSRP/RSRQ measurement results. Take RSRP as an example, the UE shall use the network configured logging interval as initial periodicity, e.g., 2560ms. When the RSRP measurement result in its serving cell exceeds a threshold, it can prolong its logging interval, e.g., to 5120ms. On the contrary, if a UE’s RSRP measurement result it its serving cell drops below a threshold, it can shorten its logging interval, e.g., to 1280ms.

In a word, it is proposed to introduce adaptable logging interval for the adaptation to realistic MDT requirements. Radio resource efficiency and UE memory saving can be achieved by designing effective mapping table between path-loss and logging interval.

Proposal 1: Introduce adaptable logging interval for the adaptation to realistic MDT requirements.

2.2 Selective logging
To avoid the storage and reporting of non-useful measurement results, a filter needs to be designed, for the UE to select only meaningful measurements to log. Three options can be imagined in the first place:
Option 1: Only log the measurement results with a change exceeding a certain threshold

Take the RSRP measurement as an example, the measurement result is only logged if it is higher or lower than the last logged result by a certain threshold. All the measured results below the threshold of change will not be recorded. In this sense, only the measurement results with a change exceeding the threshold is treated as “useful” records and therefore logged.
This option is applicable to the MDT purposes of coverage problem monitoring and coverage plotting.

Option 2: Only log the measurement results exceeding an absolute threshold

For the purpose of coverage problem monitoring, the MDT log is needed only when the UE moves into an area of weak coverage or high interference. For the RSRP measurement, only the measurement results below an absolute threshold is needed. For the RSRQ measurement, only the measurement results above an absolute threshold is needed. In this sense, only the measurement results exceeding an absolute threshold are regarded as “useful” records and therefore put into the MDT log.
Option 3: Only log the measurement results with a change of location
For the purpose of coverage plotting, UE position information needs to be logged and reported to the network in association with the measurement results. If the UE stay in the same position for a long time, there is no need to log and report the measurement results to the network. In this sense, only the measurement results with a change of position are regarded as “useful” log records.
Proposal 2: RAN2 is suggested to investigate the issues of radio resource efficiency and UE memory limitation for logged MDT and to study the feasibility of the 3 options proposed here.
3. Conclusion
This paper discussed the issues related to coverage optimization for logged MDT, more specifically the issues of radio resource efficiency and UE memory limitation, and the following observation and proposals are given:
Observation 1: No matter for radio resource efficiency or UE memory limitation, there is a clear motivation to restrict the amount of logging records.

Proposal 1: Introduce adaptable logging interval for the adaptation to realistic MDT requirements.

Proposal 2: RAN2 is suggested to investigate the issues of radio resource efficiency and UE memory limitation for logged MDT and to study the feasibility of the 3 options proposed here.
· Option 1: Only log the measurement results with a change exceeding a certain threshold
· Option 2: Only log the measurement results exceeding an absolute threshold
· Option 3: Only log the measurement results with a change of location
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