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1 Introduction

During previous RAN4 meetings, the core requirements of enhancement MDT were discussed [1]~[8] and the corresponding CRs were approved in RAN #58 meeting[9].
However there are some remaining issues regarding the time stamp accuracy for RRC Connection Establishment Failure Log Reporting [10].
	4.3.4
Relative Time Stamp Accuracy for RRC Connection Establishment Failure Log Reporting

Relative time stamp for RRC connection establishment failure log reporting is defined as the time elapsed from the last RRC connection establishment failure to the time when the log is included in the report TS 36.331 [2]. The UE shall report the RRC connection establishment failure log, while meeting the accuracy requirement specified in clause 4.3.4.1.

4.3.4.1

Requirements

The accuracy of the relative time stamping for RRC connection establishment failure log reporting is such that the drift of the time stamping shall not be larger than ± [0.72] seconds per hour and ± [TBD] seconds over 48 hours.

Editor's note:
Applicability conditions for long-period reporting time are TBD.


In this paper we present our views on the remaining issues.
2 Discussion
2.1 Background of RRC Connection Establishment Failure Log Reporting
From the current TR37.320 vb20, the RRC Connection Establishment Failure Log Reporting is described as follows:

	5.1.6
Accessibility measurements

The UE logs failed RRC connection establishments for LTE and UMTS, i.e. a log is created when the RRC connection establishment procedure fails. The UE logs failed RRC connection establishments without the need for prior configuration by the network.

The UE stores the Selected PLMN on the RRC connection establishment failure. Only if that PLMN is the same as the RPLMN, the UE may report the log.

Note:
There is no expected performance degradation for networks using EPLMNs.  

The trigger for creating a log related to a failed RRC connection establishment is for LTE when timer T300 expires and for UMTS when V300 is greater then N300.

The UE shall store the following information related to the failed RRC connection establishment:

-
Time stamp, which is the elapsed time between logging and reporting the log.

-
The global cell identity of the serving cell when the RRC connection establishment fails, i.e. the cell which the UE attempted to access. 

-
The latest available radio measurements for any frequency or RAT

-
The latest detailed location information, if available.

-
For LTE:

- 
Number of Random Access Preambles transmitted, 

-
Indication whether the maximum transmission power was used. 

-
Contention detected

-
For UMTS FDD:

-
Number of RRC Connection Request attempts (e.g. T300 expiry after receiving ACK and AICH)

-
For UMTS TDD:

-
Number of RRC Connection Request attempts.

- 
Whether the FPACH is received or whether the maximum number Mmax of synchronisation attempts is reached. 

-
Failure indication of the E-RUCCH transmission. It is only applied for common E-DCH is supported by UE and network.


When there is RRC connection establishment failure log for reporting, UE can indicate it to the network via RRCConnectionSetupComplete,  RRCConnectionReconfigurationComplete, or RRCConnectionReestablishmentComplete message. Then the network can request UE via UEInformationRequest to report the loged RRC connection establishment failure event.  The UE will report the log to the network in the UEInformationResponse.
ConnEstFailReport-r11 ::= 



SEQUENCE {


failedCellId-r11




CellGlobalIdEUTRA,


locationInfo-r11




LocationInfo-r10



OPTIONAL,


measResultFailedCell-r11



SEQUENCE {



rsrpResult-r11






RSRP-Range,



rsrqResult-r11






RSRQ-Range


},


measResultNeighCells-r11



SEQUENCE {



measResultListEUTRA-r11



MeasResultList2EUTRA-r9


OPTIONAL,



measResultListUTRA-r11



MeasResultList2UTRA-r9


OPTIONAL,



measResultListGERAN-r11



MeasResultListGERAN



OPTIONAL,



measResultsCDMA2000-r11



MeasResultList2CDMA2000-r9

OPTIONAL


}
OPTIONAL,


numberOfPreamblesSent-r11


NumberOfPreamblesSent-r11,


contentionDetected-r11



BOOLEAN,


maxTxPowerReached-r11



BOOLEAN,


timeSinceFailure-r11



TimeSinceFailure-r11


OPTIONAL,


...

}
The timeSinceFailure is used to indicate the time that elapsed since the connection (establishment) failure. 
Furthermore the UE may discard the connection establishment failure information, i.e. release the UE variable VarConnEstFail-Report, 48 hours after the failure is detected, upon power off or upon detach.
TimeSinceFailure-r11 ::=



INTEGER (0..172800)

2.2 Proposal on long-period reporting time log reporting
In last RAN4 meeting, the relative time stamp accuracy for RRC establishment failure log reporting was discussed and it was agreed that the accuracy of the relative time stamping for RRC connection establishment failure log reporting is such that the drift of the time stamping shall not be larger than ± [0.72] seconds per hour assuming 200ppm timing drift. However there was no consensus on the timing drift corresponding long-period reporting time.
From the network side, more accurate the reporting time means the network can identify the network problems easier. The time stamping for the failure log is to be used for correlating to events that might have caused the failure. This requirement will be more useful when more and more small cells are deployed in the network in the future. On the other hand, the time stamp accuracy should consider the UE implementation complexity. Typically there are two types of clock. One is with high frequency used for the logical circuits, e.g. 13MHz, 26MHz or 19.5 MHz. Another one is with low frequency e.g. 32.768 KHz.  The former one can provide high accuracy with high power consumptions while the latter one runs with low accuracy with low power consumption and low cost. Usually the clock with low frequency will be running always to maintain the time and date et.al. If the crystal oscillator is not temperature compensated, there will be some frequency/timing drift. When UE is in idle mode or DRX state, the low frequency clock will be used to minimize the power consumption to extend the UE standby time. The current time and date information is stored in a set of registers. 
As mentioned above, it has been agreed that he drift of the time stamping shall not be larger than ± [0.72] seconds per hour. In the worst case the maximum timing drift will be ± [0.72*48=34.56] seconds per 48 hours. Assuming the UE speed is 120km/h, and then this leads to 120/3.6*34.56=1152m error! It is not beneficial for the network to identify where is the coverage “black hole”, uplink poor coverage area and pilot pollution area et.al. 
When DRX is used the UE needs only to monitor one PO (Paging Occasion) per DRX cycle where one PO is a subframe where there may be P-RNTI transmitted on PDCCH addressing the paging message. Typically the UE will wake up and trigger high frequency clock and prepare for the possible Paging reception. i.e. at most 2.56s which is the longest DRX cycle in RRC_IDLE state the UE can have opportunity to adjust the timing of low frequency clock avoiding the timing drifts too much. It should also be noted that one kind of new system information broadcasting was introduced in R11 i.e. SIB16. The IE SystemInformationBlockType16 contains information related to GPS time and Coordinated Universal Time (UTC). The UE may use the parameters provided in this system information block to obtain UTC, GPS or obtain the local time. Based on this the UE has possiblity to update the internal clock timing based on the broadcasted reference timing.
Thus we think the UE can have opportunities to reduce the timing drifts during 48 hours. Considering the tradeoffs of MDT performance and UE power consumption, it is proposed 35~50ppm time drifting during the 48hours, i.e. 48*3600*[3.5~5]*10-5=[6.048s~8.64s ] rounding to [6s~9s]. 
Proposal: The accuracy of the relative time stamping for RRC connection establishment failure log reporting is such that the drift of the time stamping shall not be larger than ± [0.72] seconds per hour and ± [8] seconds over 48 hours.
3 Conclusion

In this paper the time stamp accuracy for long-period reporting of RRC connection establishment failure log was discussed. Based on the analysis on the UE implementation of timing clock and the MDT requirements from network, we proposed 30ppm time drifting during the 48 hours. i.e.
Proposal: The accuracy of the relative time stamping for RRC connection establishment failure log reporting is such that the drift of the time stamping shall not be larger than ± [0.72] seconds per hour and ± [8] seconds over 48 hours.
If this proposal was fine by other companies, the corresponding CRs[11][12][13] can also be agreed in this meeting to finalize the core requirements of MDT enhancement.
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