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1          Introduction

In RAN2#69 the following agreements were made:

1) For logged MDT in IDLE, the measurement can be configured in one cell in connected by dedicated control, then take place during IDLE state whenever the UE is in IDLE, i.e. during multiple IDLE periods interrupted by IDLE->CONN->IDLE state transitions, and finally be reported in some other cell.

2) For logged MDT in IDLE, the measurement can be configured in one cell in connected by dedicated control, then take place during IDLE state whenever the UE is in IDLE in that RAT, i.e. during multiple IDLE periods interrupted by presence in another RAT.

4) For the logged MDT configuration/reporting we will use a “new approach”. I.e. the configuration will not be based on extensions of the existing RRC measurement configuration, but it will be a new configuration.

5) For logged MDT, configuration, measurement collection and reporting of the concerning log will always be done in cells of the same RAT type. FFS if we want to extend across RAT.

6) For logged MDT, agree on the “on demand” reporting trigger, i.e. UE reports log when requested by network

This document expands on some of these agreements by illustrating the specific message sequences for the Idle mode logged MDT scenario and also considers a scenario affecting the validity and longevity of the reporting log.
2         Discussion
2.1
Message sequence

The following diagram illustrates a possible stage 2 message sequence proposal, from configuring the Logged MDT through to the UE reporting the Idle mode logged MDT.
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Proposal 0: Use a 4 step approach for Idle mode MDT logging/reporting:  Configuration, Activation, Indication of logs, Reporting.

Going through the steps in more detail:
Step 1 (Configuration).  
This step provides the configuration for the logged MDT.  This could potentially be a new RRC message, or for LTE potentially re-use the RRC reconfiguration message.  
It is proposed not to include this configuration as part of the RRC connection release message because it is not meant to provide configuration information and there are no failure recovery mechanisms nor L2 ACK defined for that message.  

Proposal 1: Configure logged MDT prior to performing RRC connection release.

Step 2 (Activation).  
While it should be possible to also activate logging with the configuration message, it should also be possible to separate out the activation from the configuration.  This has the following benefits: 
1) Provides the flexibility to keep configuration and activation separate.

2) Activation is a simple start/stop flag which does not have the same issue as  including configuration information in the RRC connection release message
3) Allows possibility of deactivation by a different eNB/RNC to that which configured the logging, if there was a period between the configuration and release, which included a handover within that period.  

Proposal 2: Add an Optional IE into the LTE & UMTS RRC connection release message in order to indicate that the UE should start/stop, or by default, continue logging for Idle mode Logged MDT.
Upon UE transition to Idle mode and the UE logging MDT events, we follow the transition of the UE  to connected mode with…
Step 3 (Indication of logged measurements). 
While the exact messages to be used is stage3 detail, it is already possible to consider a suitable message to carry this information.
Proposal 3: The RRC connection Setup Complete message should contain an indication from the UE that it has a logged MDT file to report.

This was an option proposed in [1] which also suggested an alternative, that this indication could be included in the RRC connection Request message. We consider that this indication (of an existing log)  is not required so early on in the message sequence, therefore it can be included later and it is important to save bits in the LTE RRC connection request message.  
Upon the UE reporting that it has an MDT log

Step 4 (Reporting).  
For LTE, since two new generic messages were defined in Rel-9, UEInformationRequest and UEInformationResponse, these could potentially be used for reporting.  However, the exact messages to be used is stage3 detail.
2.2 Validity and reporting of Logged MDT with change of PLMN
The following was agreed in RAN2#69

1) For logged MDT in IDLE, the measurement can be configured in one cell in connected by dedicated control, then take place during IDLE state whenever the UE is in IDLE, i.e. during multiple IDLE periods interrupted by IDLE->CONN->IDLE state transitions, and finally be reported in some other cell.

Based on that agreement consideration of what should happen to the log in the following scenario is needed:
A)  Configuration of Idle mode logged MDT in a cell, transition to Idle, then transition to connected mode in another cell with a different PLMN.

In this scenario we think that the UE should not by default report to the new cell that it has a logged MDT. Instead the UE should retain the log in case it returns to the PLMN where the Logged MDT configuration was initiated.

Proposal 4: In case the UE has a Logged  MDT to report, the UE should only indicate this to the network when connecting to a cell with a PLMN matching that where the initial configuration was setup.

Of course there is always the possibility that a cell in a new PLMN (which is unaware of the configuration in the old PLMN) will configure a new logged MDT on the UE. In this case we consider that RAN2 should discuss the following options:
Option 1: The UE only needs to store one configuration of MDT, In which case a new configuration would replace the existing one.
Option 2: The UE could support 2 (or more) configurations of MDT, with the caveat that the UE dimensioning for storing the logged MDT doesn’t change.
3
Conclusion
Following proposals are made in respect of the stage 2 message sequencing for logged MDT:

Proposal 0: Use a 4 step approach for Idle mode MDT logging/reporting:  Configuration, Activation, Indication of logs, Reporting.

Proposal 1: Configure logged MDT prior to performing RRC connection release.

Proposal 2: Add an Optional IE into the LTE & UMTS RRC connection release message in order to indicate that the UE should start/stop or by default continue logging for Idle mode Logged MDT.

Proposal 3: The RRC connection Setup Complete message should contain an indication from the UE that it has a logged MDT file to report.

And a further proposal for the validity of the log

Proposal 4: In case the UE has a Logged  MDT to report, the UE should only indicate this to the network when connecting to a cell with a PLMN matching that where the initial configuration was setup.

And we further propose RAN2 should discuss the following options for the number of Logged MDT configurations that the UE should support.
Option 1: The UE only needs to store one configuration of MDT, In which case a new configuration would replace the existing one.

Option 2: The UE could support 2 (or more) configurations of MDT, with the caveat that the UE dimensioning for storing the logged MDT doesn’t change.
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Figure 1. Message sequence diagram, from initial configuration of Logged MDT thro’ to reporting
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