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1. Introduction
This document discusses the model and structure of Logged MDT report, i.e., how the measurements are logged and how the radio measurement and location information are associated in a log report.
2. Discussion

2.1.
Problem identification
To create a reliable and accurate coverage map, accurate association between MDT radio measurements and location information is essential. If update of location information (using an LCS session or standalone) is independent to radio measurement timings, a mapping policy should be defined whether a location information sample can be associated to a radio measurement sample. The timing relation between periodic MDT radio measurements and update of location information is illustrated in Figure 1. Based on the mapping policy, the GNSS Loc. Info #1 can be associated to radio measurement sample #2, radio measurement sample #3, radio measurement sample #4 or even radio measurement sample #5.
If the required granularity of a coverage map is 50 m, the obtained location information is only valid for 6 s, if the UE is moving at 30 km/s. This means that the location information can only be associated to a radio measurement sample, if the log periodicity is less than 6 s.
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Figure 1: Association between periodic radio measurement sample and location information
Observation:
To decide whether a radio measurement sample can be associated to location information, a mapping policy (validity of location information) is needed. 
2.2.
Alternative models of Logged MDT report
The decision whether a radio measurement sample can be associated with certain location information can be done either by the UE or the network. Based on the entity performing association, two models of logged MDT report can be considered. 
Model 1: Association between radio measurements and location information is performed in the UE.
· A time stamp tags the timing when one radio measurement sample is taken.

· Location information sample need not be tagged with a timestamp.
· The policy to associate radio measurements and location information has to be known by the UE, so that the UE can perform appropriate association.
· As shown in Figure 2, each logged MDT sample will include radio measurements, timestamp and location information.
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Figure 2a: Logged MDT report model 1
-- ASN1START

LogMDT-Report ::=

SEQUENCE (SIZE (1..maxSample)) OF LogMDT-Sample

LogMDT-Sample ::=

SEQUENCE {


radioMeasResult


RadioMeasResult,


timeStamp



TimeStamp


OPTIONAL,


locInfo




LocationInfo

OPTIONAL,

...

}

-- ASN1STOP
Figure 2b: ASN.1 message structure for model 1
Model 2: Association between radio measurements and location information is perfomed in the network (e.g., OAM).
· A time stamp tags radio measurement sample as well as location information sample.

· The policy to evaluate the association between radio measurements and location information only needs to be understood by the network (e.g., OAM).
· As shown in Figure 3, each logged MDT sample consists of a time stamp and a choice of radio measurements or location information.
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Figure 3a: Logged MDT report model 2

-- ASN1START

LogMDT-Report ::=

SEQUENCE (SIZE (1..maxSample)) OF LogMDT-Sample
LogMDT-Sample ::=

SEQUENCE {


timeStamp



TimeStamp


OPTIONAL,


content




CHOICE {



radioMeasResult


RadioMeasResult,



locInfo




LocationInfo,



...


}

}

-- ASN1STOP
Figure 3b: ASN.1 message structure for model 2

Comparison between option1 and 2

The validity of location information to be used as policy to decide whether a location information sample can be associated with a radio measurement sample may be different for each operator. In model 1, this needs to be understood in the UE, hence needs to be standardised, whereas in model 2, this problem can be left to network operation. This means model 2 reduces the impacts in the UE.
If we consider the possibility to extend logged MDT by including event triggered measurements, e.g., triggered by cell reselection or out-of-service detection, such logs can be easily added in model 2. That is, by extending the CHOICE for the contents.
On the other hand, with model 1, clarification may be needed as to which location information samples should be included in a logged MDT report, if for example, event triggered logging is applied.

Proposal:

It is proposed for RAN2 to discuss model and structure of logged MDT report, considering the following aspects:
· The policy (validity of location information) to decide whether a location information sample can be associated with a radio measurement sample.
· The possibility to include event triggered measurements.
3. Summary and proposal
Two models and structures of Logged MDT report were discussed.
Proposal:

It is proposed for RAN2 to discuss the structure of logged MDT report, considering the following aspects:

· The policy (validity of location information) to decide whether a location information sample can be associated with a radio measurement sample.
· The possibility to include event triggered measurements.
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