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1 Introduction
For logged MDT in IDLE, it has been agreed at RAN2#70b meeting that additional UE measurements intra-freq/inter-freq/inter-RAT can be reported. Furthermore, it is FFS if the configuration should be able to restrict the amount of this reporting. This contribution focuses on this open issue and presents our views.
2 Discussion
It has been emphasized in [1] that all the additional measurements logged and reported come from the available measurements performed by the UE in idle mode and no need to introduce extra measurement for MDT. The amount of available neighbor measurements depends on the signal quality and priority of serving cell. When RX level or quality of the serving cell is not very good, or there is any inter-frequency or inter-RAT neighbor cell with higher cell reselection priority than the serving cell, the UE needs to perform intra-frequency/inter-frequency/inter-RAT measurement. Hence, in some cases, logging all the available neighbor cell measurement results possibly leads the UE to run out of memory and burden the air interface when they are reported.
Therefore, in order to keep the logging file not so large, we need to define some limitations for this type of MDT logging. The target of limitation is to record/report the more meaningful additional measurements of the neighbor cells and ignore the less meaningful ones. So firstly we need to determine what kind of additional measurements is potentially helpful for coverage optimization. It has been discussed in [1] and [2] that the purpose of logging/reporting the additional measurements of neighbor cells is to utilize this kind of information to detect pilot pollution or “island” coverage, and so as to change antenna downtilt or cell reselection parameters. Based on these use cases, the relatively strong measurement results of neighbour cells are more important and valuable than weak ones. Therefore, recording strong ones and ignoring weak ones could be considered as the principle of restricting the amount of logged additional measurements. Based on this principle, we provide two configuration options as follows.
· Option 1: Introducing threshold/offset in MDT measurement configuration
In this option, the network will configure some thresholds/offsets, i.e. some absolute or relative values, for triggering of logging additional measurements. If the network configures an absolute threshold in MDT configuration to a UE, the UE should log and report the available neighbor measurements which are better than the given threshold (like the Event A4 in connected mode). If an offset is included in MDT configuration, the UE should log and report the available neighbor measurements which are offset better than the serving cell (like the Event A3 in connected mode).
The advantage of this option is that through suitable threshold/offset configuration, less meaningful neighbor measurements could be filtered and the amount of logging data could be restricted. For immediate MDT in connected mode, Event A3 and A4 could be the main means to detect pilot pollution or “island” coverage. It is reasonable to use the similar mechanisms in logged MDT for the similar use case. However, this option will also bring additional complexity for MDT configuration. 
· Option 2: Only logging the strongest neighbor cell of each frequency
In this option, only the strongest neighboring cell measurements of each frequency are logged and reported. In this way, the amount of additional measurements included in logged MDT could be significantly reduced. This option is easy to implement and even no extra parameter/condition needs to be signaled to UE if it is specified in standard. However, it is likely that not only measurements of the strongest neighbor cell but also measurements of other neighbor cells on the same frequency (e.g. the second or the third strongest neighbor cells) are helpful to change cell reselection parameters or antenna downtilt. On the other hand, in some cases, maybe even the strongest neighbor measurement is less meaningful if it is much weaker than the serving cell. 
Based on the above analysis, it can be seen that option 1 is more efficient to include more meaningful neighbor measurements in MDT log and hence we prefer option 1. 
Proposal 1: For logged MDT in IDLE, the MDT measurement configuration should include one or more thresholds/offsets as triggering of logging intra-frequency/inter-frequency/inter-RAT measurements.  The threshold/offset is required on a per RAT basis. The trigger quantity could be RSRP or RSRQ for EUTRA, RSCP or Ec/No for UTRA and Rxlev for GERAN.
Besides restricting amount of logged neighbor measurements, the detailed reporting parameters of this type of MDT also need to be discussed. Similar as logging data of the serving cell, the logged and reported neighbor measurements should consist of both RSRP and RSRQ for EUTRA, both RSCP and Ec/No for UTRA and Rxlev for GERAN. The measurement object should include carrier frequency, e.g. EARFCN/ARFCN (for inter-frequency /RAT) and physical cell ID, e.g. PCI/PSC of the cell.
Proposal 2: The logged and reported neighbor measurements should consist of both RSRP and RSRQ for EUTRA, both RSCP and Ec/No for UTRA, Rxlev for GERAN, carrier frequency  (for inter-frequency/RAT) and the physical cell Identity of the cell.

3 Conclusion
In this contribution, we discuss how to log the intra-freq/inter-freq/inter-RAT neighbouring cell measurements and propose the following proposals.
Proposal 1: For logged MDT in IDLE, the MDT measurement configuration should include one or more thresholds/offsets as triggering of logging intra-frequency/inter-frequency/inter-RAT measurements. The threshold/offset is required on a per RAT basis. The trigger quantity could be RSRP or RSRQ for EUTRA, RSCP or Ec/No for UTRA and Rxlev for GERAN.
Proposal 2: The logged and reported neighbor measurements should consist of both RSRP and RSRQ for EUTRA, both RSCP and Ec/No for UTRA, Rxlev for GERAN, carrier frequency (for inter-frequency/RAT) and the physical cell Identity of the cell.
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