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1 Introduction

When analysing the current “time stamp” method for Logged MDT, we have concluded that with some small changes, we would get a simpler and robust mechanism.
2 Discussion
In short, the current mechanism is based on the following principles [1]:
1. An Absolute time value (DD HHMMSS) is sent to UE together with the Logged MDT configuration information. The UE memorises this absolute time value.
2. At reception of the Logged MDT configuration, UE starts an internal “clock”/counter, and uses this counter to “time stamp” each measurement entry stored into the MDT log.

3. When sending the MDT log to the RAN, the UE includes the memorised Absolute time value received at the Logged MDT configuration.
In case the UE need to report the MDT log segmented into multiple “RRC report” messages, the UE need to include the memorised Absolute time value in each “RRC report” message, in order to make each “RRC report” message “self-descriptive”.

4. Using the Absolute time value and the “time stamps”, it is possible to relate each individual measurement entry in the MDT log to “real” time value provided in the MDT configuration.
The current method of sending an absolute time stamp from the configuring eNB/RNC to the UE and then let the UE echo this value in all reports sent to the NW is rather unnecessary. This introduces unmotivated complexity in RRC signalling. The current mechanism does not even work in all deployment scenarios since it relies on the fact that involved RAN nodes are synchronised with the same absolute time base. 
In the current mechanism, it is already agreed that the UE will start an internal clock for the purpose of time stamping each logged measurement entry (step 2 above). It is sufficient to let the RAN node (eNB/RNC) that receives the MDT reports to add an absolute time stamp at the point of RRC message reception, as RAN2 has already agreed to for Immediate MDT. We can simplify the Logged MDT configuration and reporting and do not restrict network implementation/deployments
. 
To simplify and have a procedure that works in all deployment scenarios, we propose the following modifications to the current mechanism: 
A. Not configure the UE with an Absolute time together with the Logged MDT configuration.
B. The UE uses an internal clock to time stamp each measurement entry in the MDT log (no change to current mechanism).

C. The UE includes the Current time stamp value at the point of message transmission into the 
“RRC report” message.
D. The RAN node (eNB, RNC) that receives the “RRC report” message time-stamps the report with a “real” time value at the point of message reception, and include this when sending the MDT log to the OAM system. 
This modification allows the OAM system to correlate the relative time information provided by the UE to real time information, and potentially adjust the timing based on knowledge of the time base used by the RAN node. Furthermore, this modification would also make it possible to the MDT logs for SON purposes and/or correlate the logged measurements with other (e.g. uplink) measurements within the RAN node.   
3 Conclusion
In this document we have presented a way to enhance the current time stamp mechanism for Logged MDT. We propose the following:
· Remove the need to configure the UE with an Absolute time together with the Logged MDT configuration.
· The UE includes the Current time stamp value at the point of message transmission into the “RRC report” message.
Proposal for changes to TS37.370 is included below in Annex A.
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ANNEX A
Proposed changes to TS37.320 v1.1.0:
5.1.1.1.1
Configuration parameters
The MDT measurement configuration consists of: 

-
configuration of the triggering of logging events. Only periodic downlink pilot strength measurement trigger is supported, for which the logging interval is configurable. The parameter specifies the periodicity for storing MDT measurement results. It should be configured in seconds in multiples of the applied IDLE mode DRX, i.e.  multiples of 1.28s which is either a factor or multiple of the IDLE mode DRX. The UE behaviour is unspecified when the UE is configured with a DRX cycle larger than the logging interval.

· configuration of the logging duration. This configuration parameter defines a timer activated at the moment of configuration, that continues independent of state changes, RAT or RPLMN change. When the timer expires the logging is stopped and the configuration is cleared. 

· 
 
(optionally) configuration of a logging area. A UE will log measurements as long as it is within the configured logging area. The scope of the logging area may consist of one of: 

-
a list of 32 global cell identities. If this list is configured, the UE will only log measurements when camping in any of these cells

-
a list of 8 TAs or 8 LAs or 8 RAs. If this list is configured, the UE will only log measurements when camping in any cell belonging to the preconfigured TA/LA/RAs.

If no area scope is configured, the configuration is valid in the entire MDT PLMN of the UE, i.e. the UE will log measurements throughout the MDT PLMN.

NOTE:
There is no need to introduce a measurement identity for Logged MDT. 

NOTE:
Additional measurement object parameter such as cell specific offset is not necessary for Logged MDT

[SNIP]
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, 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  When UE sends the logged measurement report to the RAN node, the UE adds the current time stamp value to the report. At reception, the receiving RAN node adds absolute time stamp to the logged information. 
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)






























































































� The time base used by the RAN node (eNB, RNC) that provided the Absolute time may be different from the time base used by the RAN node that receives the UE reports, e.g. different manufacturers, different RAN management systems or simply there was no need to have a synchronized absolute time clock in the nodes. There is no knowledge forwarded regarding what time base has been used in current procedure.
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