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1. Introduction 

During RAN2#70 discussion of the logging scope and configuration details for MDT took place and the following agreements were captured [1]:
· MDT configuration will include a "duration" after which the logging will stop. 
- timer will indicate time duration from now, independent of any state transitions

· It will be possible to give an area scope in the LOG MDT configuration. In that case the UE will only log measurements while in the indicated area. Details FFS.

· If no area scope for the MDT measurements is configured, the MDT configuration is valid in the entire RPLMN of a UE.

· First focus is on Periodic DL pilot strength measurement for logged MDT. 
- FFS if other measurements from SI would also be supported in Rel-10
This paper attempts to address the following questions as identified for this meeting [2] and proposes a way to reduce impact to the UE battery life and memory from logged MDT.

· Is it important to support logs other than periodic DL pilot in Rel-10? 
· Do we specify a guideline when UE shall autonomous remove a log file?

2. Discussion
We agree that the periodic DL pilot is a basis of logged MDT in REL-10. The captured information in the log can be used to plot downlink reception levels of a PLMN as well as to identify coverage holes. However, continual logging of the periodic DL pilot measurement is not the most efficient way for identifying coverage holes. By configuring an area scope the operator may limit the activity of logged MDT to an area close to the suspected coverage hole thereby mitigating the impact to UE battery life and memory space (without the area scope logged MDT configuration is valid over the entire RPLMN). However, even within the indicated area scope, MDT active UEs need to continue logging periodic measurements even when the radio condition is good and in addition the entire log needs to be transferred the network and analysed. As such the log file may possibly not even contain information relevant to detection of coverage holes, which results in wasted UE battery power, device memory space and network radio resources. Therefore, we believe “the serving cell becomes worse than threshold” is a condition which should be available for REL-10 logged MDT.
Proposal 1:  “the serving cell becomes worse than threshold” should be available in REL-10 logged MDT for idle mode.

According to TS36.331 [3] the event A2 condition is entered if the measurement result of the serving cell + hysteresis < threshold and is left if the measurement result of the service cell – hysteresis > threshold. While the triggering condition is satisfied the UE can be configured to perform periodic reporting. If activation and deactivation conditions similar to the event A2 are applied to the logged MDT for DL pilot measurements, significant reduction on the impact to UE battery life and memory space can be achieved. Therefore we think deactivation of logged MDT activity based on a threshold is quite important feature for REL-10. This is especially true considering RAN2 agreement that if no area scope for the MDT measurements is configured, the MDT configuration is valid in the entire RPLMN of a UE.
Proposal 2: logged MDT measurement configurations should include deactivation thresholds in addition to the duration of logging. 

With regard to the duration of logging, we would like to understand RAN2 view on how the timer for governing the duration of logging should be handled. The logged MDT is stopped during connected mode and restarted when going back to idle provided that the current MDT configuration is not released. So what happens to the logging duration timer in this scenario? 
It was agreed in R2#70 that, “timer will indicate time duration from now, independent of any state transitions”

If, the timer continues running regardless of the UE state then the amount of logging may be less than expectation and decrease the value of the logged report. However, if logged MDT is stopped and restarted when the UE goes in and out of connected mode or additionally based on the thresholds indicated by the network, then the logged report will contain information tailored to the reporting range for the coverage measurements possibly over a greater time frame, but with no additional impact to UE battery when compared to continual logging for an uninterrupted logging period. 
Proposal 3: RAN2 should reconsider and agree on stopping and restarting the logging duration timer when transitioning in and out of connected mode.  The same handling should be applied when logged MDT is deactivated and activated based on the thresholds.
So far we have assumed that the UE does not remove a log file autonomously. The impact to the UE memory space and the amount of information to be transferred to the network can be further reduced if the UE could apply a simple criterion and decide if the log should be maintained or removed. For example for the purpose of detecting coverage holes, any logs without records of experiencing out of coverage are not very useful. Even when the UE experiences out of coverage if its duration is very short, for example the user gets in and out of elevator, may not be useful, rather add more complication in the analysis in the network. Therefore we propose that for logged MDT configurations for the purpose of detecting coverage holes, the UE should be allowed to remove the log file if it does not experience out of coverage or if the duration of out of coverage satisfies a certain condition, e.g. shorter than [10 seconds].
Proposal 4: for logged MDT configured for the purpose of detecting coverage holes, the UE should be allowed to remove the log file if it does not experience out of coverage or if the duration of out of coverage satisfies a certain condition, e.g. shorter than 10 seconds.

3. Conclusion
Based on the above discussion we propose RAN2 reviews the following proposals and agrees text for TS37.320.

Proposal 1:  “the serving cell becomes worse than threshold” should be available in REL-10 logged MDT for idle mode.

Proposal 2: logged MDT measurement configurations should include deactivation thresholds in addition to the duration of logging. 

Proposal 3: RAN2 should reconsider and agree on stopping and restarting the logging duration timer when transitioning in and out of connected mode.  The same handling should be applied when logged MDT is deactivated and activated based on the thresholds.
Proposal 4: for logged MDT configured for the purpose of detecting coverage holes, the UE should be allowed to remove the log file if it does not experience out of coverage or if the duration of out of coverage satisfies a certain condition, e.g. shorter than 10 seconds.

3.1.1. 5.1.1
Measurement configuration

[Editor’s note: This section will describe the measurement configuration principles]
Logged MDT measurements are configured with a separate MDT Measurement Configuration procedure. The MDT measurement configuration consists of: 
-
configuration of the measurements to be logged, i.e. the measurement object (frequency). The measurement quantity is fixed for logged MDT and consists of both RSRP and RSRQ for EUTRA, both RSCP and Ec/No for UTRA and Rxlev for GERAN.

-
configuration of the triggering of logging events. Periodic downlink pilot strength measurement trigger and the serving cell becomes worse than a threshold trigger are supported, for which the measurement interval (in multiples of the applied IDLE mode DRX cycle) can be configured. 

Editor’s note: It is FFS whether remaining measurements indentified in Study Item will be supported in the current release

· configuration of the total duration of logging. The timer is started at the moment of configuration. The timer is stopped on transition to connected mode. The timer is restarted on transition back to the idle mode. When the timer expires the logging is stopped. 
· configuration of thresholds to deactivate and activate MDT measurement logging. The logging duration timer is stopped when the MDT measurement logging is deactivated. The timer is restarted when the MDT measurement logging is activated.
· (optionally) configuration of a measurements area. A UE will collect measurements as long as it is within the configured measurement area. If no area scope is configured, the configuration is valid in the entire RPLMN of the UE.
Editor’s note: The scope of the measurement area is FFS. 
The configuration is provided in a cell by dedicated control while UE is in CONNECTED and implies:

· measurement configuration is valid in IDLE

· measurement configuration and logs are maintained  when the UE is in IDLE, i.e. during multiple IDLE periods interrupted by IDLE->CONNECTED->IDLE state transitions
· measurement configuration and logs are maintained when the UE is in IDLE in that RAT, i.e. during multiple IDLE periods interrupted by UE presence in another RAT

There is only one RAT-specific configuration for Logged MDT in the UE. When the network provides a configuration, any previously configured MDT measurements configuration will be entirely replaced by the new one. Moreover, logged measurements corresponding to the previous configuration will be cleared at the same time. It is left up to the network to retrieve any relevant data before providing a new configuration.
NOTE: The network may have to do inter-RAT coordination
For Logged MDT in IDLE, no need is identified to transfer an MDT context (any related configuration information about measurement and reporting) between (e)NBs/RNCs. In addition, MDT context is assumed to be released in the RAN nodes when the UE is in IDLE.

For Immediate MDT, the configuration is based on the existing RRC measurement procedures for configuration and reporting, potentially with some extensions, e.g. for location information.
NOTE: No extensions related to time stamping are expected for Immediate MDT i.e. time stamping is expected to be provided by eNB/RNC.
With respect to positioning configuration, the network will not be able to force UE to provide accurate location information.

3.1.2. 5.1.2
Measurement collection

[Editor’s note: This section will describe the measurement collection principles]
When the logged MDT is configured and MDT measurement logging is active, the UE adds the measurement results to the log file. The UE shall be able to remove the log or the portion of the log if:

· the log file has not been reported more than a validity period indicated in MDT configuration
· the log file does not include records of out of coverage or the log file includes record of out of coverage whose duration is shorter than a period indicated in the logged MDT configuration.
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