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1 Background
In RAN271bis, following was agreed

2) For any reported cell (neighbour or serving), latest available measurement made for cell reselection purposes is included, while measurement are performed in accordance with RAN4 performance requirements
However, periodicity of neighbour cell measurement could be very long, even every 60s for measurements on higher priority layer [4.2.2, 1] [4.2.2, 2]. In such case, the same measurement sample might be repeated over 20~30 entries [3].
1) Definition of ‘available’ measurement
During offline discussion, some companies think validity of measurement sample is not clearly defined in RAN4.

On the other hand, it was commented that RAN4 defines a concept of averaging window, in which measurement samples are averaged and are used for cell reselection. So some companies think measurement samples within this averaging window are ‘available’ for cell reselection i.e. no ‘available’ measurement if no samples within the window.  However, it is not clear if this averaging window is also applicable also for the measurements on higher priority layer (averaged with the measurement taken 60s before?).
2) Logging the same measurement result over multiple entries
During offline discussion, majority seems to think the same measurement result, i.e. based on same measurement samples, should not be logged multiple times. If we define logging of neighbour cell measurement in this way, we can avoid the repeated logging without impacting on cell reselection behaviour.

With this approach, each logging entry captures ‘snapshot’ of the UE measurement activity in the last logging interval, and network needs to correlate entries to see which cells are around the UE. This was not seen as an issue by the companies.
3) A possible impact on RF finger print?
RF finger print can give more accurate location information if it contains more cells. With this clarificaiton, the number of cells included in each entry is limited by the actual UE's measurement activity.

However, no negative impact on RF finger print by this "logged only once" approach was expressed since network can build the actual RF finger print from multiple entries, and in most cases, the UE would be able to measure all the detected intra-frequency neighbouring cells within logging interval, and log into one entry.
It is proposed to capture this in stage2.
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Text proposal to 37.320 v1.1.0
5.1.1.3.3
Reporting parameters

The logged measurement report consists of measurement results for the serving cell (the measurement quantity), available UE measurements performed in idle for intra-frequency/inter-frequency/inter-RAT, time stamp and location information . 

The number of neighbouring cells to be logged is limited by a fixed upper limit per frequency for: 

· intra-frequency measurements

· inter-frequency measurements

· GERAN
· UTRAN (if non-serving)
· E-UTRAN (if non-serving)
Editor’s note: Exact values are FFS

The measurement reports for neighbour cells consist of:

· Physical cell identity of the logged cell

· Carrier frequency (for inter-frequency and inter-RAT neighbours)

· RSRP and RSRQ for EUTRA

· RSCP and Ec/No for UTRA, and 
· Rxlev for GERAN
For any logged cell (serving or neighbour), latest available measurement made for cell reselection purposes is included in the log only once, while measurements are performed in accordance with requirements defined in [5] and [6]. 
While logging neighbour cells measurements, the UE shall determine a fixed number of best cells based on the measurement quantity used for ranking during cell reselection per frequency or RAT.

The measurement report is self contained, i.e. the RAN node is able to interpret the Logged MDT reporting results even if it does not have access to the logged MDT measurement configuration.   

For each MDT measurement the UE includes a relative time stamp. The base unit for time information in the logged MDT reports is the second. In the log, the time stamp indicates the point in time when periodic logging timer expires. The time stamp is counted in seconds from the moment the MDT configuration is received at the UE, relative to the absolute time stamp received within the configuration. The absolute time stamp is the current network time at the point when Logged MDT is configured to the UE. The UE echoes back this absolute reference time. The time format for logged MDT report is: DD HH-MM-SS.  
Location information is based on available location information in the UE. Thus, the Logged MDT measurements are tagged by the UE with location data in the following manner:

· ECGI or Cell-Id of the serving cell when the measurement was taken is always included in E-UTRAN or UTRAN respectively

· Accurate location information (e.g. GNSS location information) is included if available in the UE when the measurement was taken. If GNSS location information is available the reporting shall consist of latitude and longitude. Depending on availability, altitude may be also additionally included. UE tags available detailed location information only once with upcoming measurement sample, and then the detailed location information is discarded, i.e. the validity of detailed location information is implicitly assumed to be one logging interval.
· if GNSS location information is not available when the measurement was taken, the UE includes RF fingerprint information consisting of: PCI/PSC + RSRP/CPICH RSCP for up to 6 intra-frequency neighbour cells

Depending on location information, measurement log/report consists of:

· time information, RF measurements, RF fingerprints, or

· time information, RF measurements, accurate location information (e.g. GNSS location information)
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