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1. Introduction
In this contribution, the co-sourcing companies outline the similarities and differences between Logged MDT in Idle and Connected Mode and propose to specify logged MDT in connected mode for Release 10, in addition to logged MDT in Idle mode, to support the prioritised use case of coverage optimisation. 
2. Comparing Requirements for Logged MDT in Idle Mode and Logged MDT in Connected Mode
2.1 Similarities

Measurement Configuration 

The measurement configuration for logged MDT in Idle mode is performed whilst the UE is in connected mode. Based on the provided configuration, UE performs the measurement logging campaign in Idle mode which may be interrupted by periods of transition to connected mode or reselection to another RAT.

The main issue with the logged MDT approach is how to maintain a connected mode measurement configuration when UE enters Idle mode and for UE to do measurements according to the connected mode configuration. Since RAN2 agreed that Logged MDT in Idle mode is supported by provision of a dedicated configuration in connected mode, it seems straightforward to extend the approach also to logged MDT in Connected Mode. The same issue of maintaining the configuration when UE enters Idle mode or reselects to another RAT exists.
Proposal 1:  Logged MDT in connected mode poses no more challenge than Logged MDT in Idle mode on the issue that a measurement configuration has to survive state transitions.

Continuation of MDT Measurements across States 

One open issue from RAN2#69 is whether UE should continue the Idle mode logging campaign according to the measurement configuration for Logged MDT in Idle Mode when UE enters Connected mode.  From the co-sourcing companies’ point of view, no continuation of Idle Mode logging when UE enters connected Mode is required i.e. Logged MDT in Idle Mode configuration is only valid whilst UE is in Idle Mode.

Similarly, any Logged MDT measurement configuration for connected mode is only valid whilst UE is in Connected mode i.e. there is no need for the connected mode measurement logging to continue when UE enters Idle mode.
Proposal 2: Logged MDT measurement configuration is only valid for the state for which it was configured i.e. either Idle or Connected but not both. 
Measurement Log Validity

For logged MDT in Idle mode, it is required that UE stores the measurement log whenever UE enters connected mode or changes RAT and to resume the measurement logging when UE enters Idle mode again and/or is in the same RAT for which the measurement logging was configured.
Similarly, for logged MDT in connected mode, it is required that UE stores the measurement logs when UE enters Idle mode or performs Inter-RAT handover.

Proposal 3: For logged MDT in Connected Mode, UE should be able to keep measurement logs on transition to Idle and/or performing handover to a RAT other than the RAT for which the Measurement logging was configured
Reporting Configuration
The reporting configuration should at least indicate the trigger for UE to send a measurement log to the network. At least UE should not have to enter connected mode for the sole purpose of reporting a measurement log without network requesting it. However, it is possible that when trigger to send Idle mode measurement log is met e.g. based on some timer expiry, UE is already in connected mode for other purposes e.g. user data transfer or control signalling. In such a case, it seems appropriate for UE to send an indication to the network that a measurement log is available and network can decide when to retrieve the log from the UE e.g. before it goes to Idle. If the trigger for measurement reporting occurs whilst UE is in Idle mode, then UE has to wait for network to poll it. Alternatively, if UE enters connected mode before being polled by the network, UE should be able to send an indication about the presence of a measurement log. Network can then decide the most appropriate time to retrieve the log with the principle that user data/control plane signalling is always prioritised.
For Logged MDT in Connected mode, the same principles should apply i.e. UE provides an indication about presence of MDT data and network should decide on the most appropriate time to retrieve the log. It can also happen for logged MDT in Connected mode that the trigger for reporting happened whilst UE is in Idle mode. Similarly to Logged MDT for Idle mode, UE has to wait until it is polled by the network or until it next enters connected mode to send an indication about MDT log availability. 
Proposal 4: For both logged MDT in Idle and Connected mode, the UE sends an indication of the presence of an MDT log when it is in connected mode and network polling is used to retrieve the measurement logs. 
2.2 Differences
UE Measurements 

One main difference between performing logged MDT in Connected Mode compared to performing logged MDT in Idle mode is that some UE measurements which are readily available in Idle mode might not be readily be available in connected  mode and vice versa. For instance, Common channel failure measurements like BCH failure, PCH failure might only be possible in Idle mode or RLF measurements measurements are only available in connected mode. Hence, the measurement configuration for logged MDT should take into consideration validity of certain UE measurements for Idle mode and Connected mode. The co-signing operators propose that the Idle mode and connected mode measurements for supporting the use case of coverage optimisation is specified in Rel-10 time line.
Proposal 5: The measurement configuration for logged MDT should consider the validity of UE measurements in Idle mode and connected mode. For Rel-10, Idle mode and connected mode measurements for supporting the coverage optimisation use case should be specified. 
3. Conclusions
In this contribution, the co-sourcing companies highlight the similarities and differences between Logged MDT in Idle mode and Logged MDT in connected mode and make the following proposals:

Proposal 1:  Logged MDT in connected mode poses no more challenge than Logged MDT in Idle mode on the issue that a measurement configuration has to survive state transitions.

Proposal 2: Logged MDT measurement configuration is only valid for the state for which it was configured i.e. either Idle or Connected but not both. 

Proposal 3: For logged MDT in Connected Mode, UE should be able to keep measurement logs on transition to Idle and/or performing handover to a RAT other than the RAT for which the Measurement logging was configured
Proposal 4: For both logged MDT in Idle and Connected mode the UE sends an indication of the presence of an MDT log when it is in connected mode and network polling is used to retrieve MDT measurement logs. 
Proposal 5: The measurement configuration for logged MDT should consider the validity of UE measurements in Idle mode and connected mode. For Rel-10, Idle mode and connected mode measurements for supporting the coverage optimisation use case should be specified.
Based on the outlined similarities between logged MDT in Idle and Connected mode, RAN2 is kindly requested to specify logged MDT in connected mode in Release 10. 
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