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1 Introduction
The logged MDT in IDLE has been discussed in RAN2#69bis. Some general agreements have been reached [1], while the following issues are still open:
· Can the logged MDT in IDLE configuration be reconfigured while it is configured, or only be completely replaced with another configuration? If we want to allow reconfiguration, how is a new eNB aware of the existing configuration? What happens to the ongoing log file in case of reconfiguration or configuration replacement? 
· Can the UE report log results while the measurement campaign has not ended/is released, or do we only report the complete log after the measurement campaign is ended/released?
This contribution aims to discuss the configuration and reporting of logged MDT in IDLE and present our views on these open issues.

2 Discussion
2.1 Configuration of logged MDT in IDLE

In this subsection, we will discuss the configuration of logged MDT in IDLE from four aspects.

1) Downlink pilot strength logging interval

In RAN2#69bis, it was agreed by most of companies that periodical downlink pilot measurements should be supported in logged MDT in IDLE. And there is a consensus that UE idle measurement mechanism should not be significantly changed by the introduction of MDT logging. Therefore the periodical downlink pilot strength logging would better only depend on the existing UE idle measurement mechanism. In order to achieve this, the DL pilot strength logging interval configured to a UE should be one or several times of idle measurement cycle (e.g., DRX cycle) of the UE.
Proposal 1: The configuration of logged MDT in IDLE should include an interval for controlling the DL pilot strength logging. The interval should be one or several times of UE idle measurement cycle.
2) Geographical scope information
It is a usual activity for operator that just performs drive testing in a targeted geographical area (e.g. problem area). So it requires that the network can configure geographical scope information where the defined set of MDT measurements should be logged. If such kind of geographical scope information is configured to a UE, the UE will check whether it is inside the geographical scope with available location information before performing the corresponding MDT measurements. For UEs in idle, the available location information is different from one UE to another due to their different positioning capability and the status of the positioning function (i.e., GPS active or de-active). If we want to provide meaningful geographical scope information to all the UEs who are configured logged MDT in IDLE, it should be guaranteed that UEs with different positioning capability or in different status of positioning function can check whether it is inside the scope. However, it is hard to predict a UE’s status of positioning function when the network configures the logged MDT in IDLE to the UE. According to this, we propose that cell-based geographical scope information (e.g., CGI, TA, LA, RA, et al.) should be used as the baseline of the configured geographical scope information because this kind of scope information is understandable for all the UEs in different status. Certainly, it is also possible that network can configure extra geographical information according to the positioning capacity of UE.
Proposal 2:  Cell-based geographical scope information (e.g., CGI, TA, LA, RA, et al.) should be used as the baseline of the configured geographical scope information in logged MDT in IDLE.
3) Time domain scope information

Logged MDT in IDLE configuration can include time domain scope information. This information can be used to control the time that UE spends on logged MDT in IDLE. The purpose of controlling the time is in order to control the workload of UEs for logged MDT, or in order to designate the time duration when logged MDT measurement should perform (in some cases, operator requires to collect drive testing data in a designated time domain scope, e.g. during busy time).
4) Configuration replacement of logged MDT in IDLE
As mentioned above, one open issue is whether logged MDT in IDLE configuration can be reconfigured while it is configured or only be completely replaced with another configuration. Compared with configuration replacement, reconfiguration may save signalling overhead by delta configuration. However, the configuration and reconfiguration usually happen in different eNBs and it has been agreed that for logged MDT in IDLE, no MDT context is transferred during HO [1]. Hence, in order to support delta reconfiguration, UEs have to report its existing logged MDT configuration status to the eNB before reconfiguration performs. This will bring extra overhead and complexity to logged MDT in IDLE. Therefore we prefer configuration replacement for logged MDT in IDLE.
Proposal 3: It is proposed that network can configure logged MDT in IDLE to a UE regardless of whether another logged MDT in IDLE configuration is configured to the UE. From the UE perspective, it should always follow the latest logged MDT in IDLE configuration.
When a UE performs logged MDT configuration replacement, what happens to the ongoing log information is another question. In most cases, the ongoing log information is still valuable for the operator. So this information should not be deleted until it is reported to the network. The replacement of logged MDT in IDLE configuration means that the UE will end the previous MDT measurement campaign and start a new one. In this case, we propose that the UE should send an indication to the network to indicate that one MDT measurement campaign is ended (This indication could be the same as the indication agreed in last meeting). When receiving the indication, the network could decide when to start the MDT measurement reporting. In RAN2#69bis, it was agreed that the indication should be in RRCConnectionSetupComplete message. But in fact the configuration replacement usually happens after connection setup. In this case, the indication of end of previous measure campaign has to wait until next connection setup procedure. Thus we would like to propose that the indication can be sent in RRCConnectionReconfigurationComplete message.
Proposal 4: When configuration replacement of logged MDT in IDLE happens to a UE, if there is available log information of previous measurement configuration, the UE should send indication to the network. This indication could be included in RRCConnectionReconfigurationComplete message.
2.2 Logged MDT reporting
One open issue related to logged MDT reporting is whether UE can report log results while the measurement campaign is not ended/ released, or UE only reports the complete log after the measurement campaign was ended/released. For the sake of simplifying the logged MDT procedure, we propose that UE just needs to report log results after the corresponding measurement campaign was ended or released.
Proposal 5: For logged MDT in IDLE, UE just needs to report log results after the corresponding measurement campaign was ended or released.

The next question is in which scenarios the measurement could be considered as ended/released. To our understanding, the measurement campaign should be ended or be released at least in the following cases:
1) Receiving new configuration (MDT configuration replacement)
If network configures new logged MDT configuration to a UE, the UE should release the ongoing MDT measurement campaign and start a new measurement campaign following the latest configuration when the UE returns to IDLE. 
2) Controlled by measurement configuration

If logged MDT in IDLE configuration includes geographical or time scope information, the campaign should be ended when it is out of the scope. Sometimes, it is UE’s autonomous behavior and the network may not know.
3) Log buffer is full

When the log buffer is full and the UE continues MDT measurement logging, the previous logs will be lost. But it seems not reasonable to assume that the newly coming data is more valuable than the previous logs. Therefore, in this case the UE should suspend the measurement campaign until the log buffer is not full. 
3 Conclusion
In this contribution, the logged MDT in IDLE is discussed and the following proposals are given:
Proposal 1: The configuration of logged MDT in IDLE should include an interval for controlling the DL pilot strength logging. The interval should be one or several times of UE idle measurement cycle.
Proposal 2:  Cell-based geographical scope information (e.g., CGI, TA, LA, RA, et al.) should be used as the baseline of the configured geographical scope information in logged MDT in IDLE.

Proposal 3: It is proposed that network can configure logged MDT in IDLE to a UE regardless of whether another logged MDT in IDLE configuration is configured to the UE. From the UE perspective, it should always follow the latest logged MDT in IDLE configuration.

Proposal 4: When configuration replacement of logged MDT in IDLE happens to a UE, if there is available log information of previous measurement configuration, the UE should send indication to the network. This indication could be included in RRCConnectionReconfigurationComplete message.

Proposal 5: For logged MDT in IDLE, UE just needs to report log results after the corresponding measurement campaign was ended or released.
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