3GPP TSG-RAN WG4 Meeting 57AH
R4-110337
Austin, USA, 17 – 21 January, 2011
Agenda item:

4.17
Source:
Renesas Technology Europe
Title:
Timestamp accuracy requirements for minimisation of drive tests
Document for:

Discussion 

1. Introduction
According to [1], relative accuracy for timestamps in minimisation of drive tests should be studied further. Related to this, two important attributes have already been defined in RAN2. According to [2] the following value ranges are applicable for logging duration and logging interval.


loggingDuration-r10



ENUMERATED {












min10, min20, min40, min90, min90, min120, spare2, 












spare1}



loggingInterval-r10



ENUMERATED {












ms1280, ms2560, ms5120, ms10240, ms20480, 














ms30720, ms40960, ms61440},

	loggingDuration

Timer for logging duration. The timer is activated at the moment of configuration and continues independent of RAT or RPLMN change or UE state transitions. Value min10 corresponds to 10 minutes, value min20 corresponds to 20 minutes and so on.

	loggingInterval

Indicates periodicity for storing measurement results. The value shall be in multiples of DRX cycle. Value ms1280 corresponds to 1.28s, value ms2560 corresponds to 2.56s and so on.


The other aspect of logging timestamps is 


absoluteTimeInfo-r10


BIT STRING (SIZE(48)),
	absoluteTimeInfo

Information on the absolute time in the current cell. This field is used for a UE to echo back the reference time in a logged measurement report. Format is YY-MM-DD HH:MM:SS using BCD encoding.


Hence basic operation is that a reference time may be configured, and then logging starts with a maximum duration of 2 hours  according to value ranges in [2]. Logged results may be stored every 1280ms, or less frequently. It was also agreed in [1] that “Measurements used by a UE for idle logged MDT shall be the same measurements used by the UE for serving cell  and  reselections evaluation  in idle mode, and thus MDT measurements have the same performance requirements”
2. Discussion

In this section, we consider an implementation where the measured quantity is measured and logged every 1.28s. The linear average of two measurement samples is stored. Figure 1 shows the theoretical response to a step change in input value. Note that the logged value should be considered as a “potential” logged value since logging is performed only every 1.28s.
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Figure 1 : Measured quantity for logging.
Based on this figure, it can be seen that there is up to 2.56s of ambiguity based on idle mode observations of measurements consisting of two components – up to 1.28s of delay before the first fresh measurement sample is obtained, and another 1.28s arising because two samples spaced at 1.28s are averaged. It should be noted that this is only one possible example implementation of MDT logging, and the real situation could be worse – for example it is possible to meet Tevaluate reselection requirements with a 3 sample filter for neighbour cell measurements. Based on this, however, it can already be seen that there can be a significant difference (eg 2.56 seconds) between the timing of signal change at the UE antenna connector, and the corresponding log entries showing a change in the measured value due to sampling of measurements and filtering). Hence, if we wish to understand the moment in time at which (for example) a particular UE went out of coverage, this is not something which can be determined from the log to extremely high accuracy, regardless of the accuracy of the UE reference clock itself.
It should also be clarified that typical UE measurements do not change instantaneously and vary somewhat randomly due to short term fast fading and shadowing. 
Considering also the use cases for idle logged MDT, we are not aware of a use case for which extremely high timestamp accuracy would provide a benefit. 

Based on this, we believe that the previously proposed relative time stamp accuracy of +/-5s over a 1 hour period is quite reasonable considering the usage of logged idle MDT measurements, and there could be a similar order of uncertainty in the data which is added to the log due to idle mode implementation  for good UE power consumption.

Now that RAN2 has defined value range giving a maximum logging duration of 2 hours, this means that there could be a maximum difference by the end of the log of up to ±10 seconds compared with the expected value based on the initial timestamp. 

Proposal :  A relative time stamping inaccuracy of ±5s per hour should be specified for idle logged MDT.
3. Conclusion

In this contribution we have evaluated the impact of inaccuracy in logged MDT timestamps. We believe that a relative time stamping inaccuracy of ±5s per hour should be specified for idle logged MDT.
4. References
[1] R4-104929, “Way forward for drive test minimisation requirements in RAN4”, Nokia, Nokia Siemens Networks
[2] RP-101221, “RAN2 CRs on Core part: Minimization of Drive Tests for E-UTRAN and UTRAN”, TSG RAN WG2
