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Discussion
1. Introduction
In last Dresden meeting, new measurement was discussed for RRC connection establishment failure, and then RAN2 decided to have one agreement as follows:
We will further consider the use case of detecting and reporting failed RRC Connection Establishment attempts as part of MDT.
This paper introduces the detailed solution to report the failed RRC connection establishment attempts.
2. Discussion
There are several reasons for RRC connection establishment failure, e.g. random access problem, T300 expiry and so on. In general, NW cannot know if UE has ever experienced RRC connection establishment failure. If NW can know where RRC connection establishment failure occurs, it would help to solve UL coverage problem. On the other hand, we should try to minimize the specification change for it. In this paper, it is proposed that Logged MDT is reused to report the failed RRC connection establishment attempt. 
2.1 Logged MDT-like solution

For logged MDT-like solution, two solutions will be introduced. 
2.1.1 Solution 1

Solution 1 is to fully reuse the current logged MDT mechanism, i.e. logged measurement configuration, location mechanism and reporting procedure. In Solution 1, whenever RRC connection establishment fails, an indication is included in the coming measurement sample. With the indication, the measurement sample would be associated with the failed RRC connection establishment attempt. It is intended to reuse measurements collected/logged in the existing sample to reduce signalling burden. Instead, the validity for establishment failure depends on Logging interval in the logged MDT. However, Logging interval is relatively short, and then RAN2 already agreed that Logging interval is good enough for validity check. Fig 1 shows the logging process for RRC connection establishment failure. Location mechanism, i.e. based on best effort approach, would be reused. Therefore, if GNSS location is available, UE logs it at coming the measurement sample. Otherwise, UE logs RF fingerprint. Since UE primarily logs measurements on neighboring cells, there is no additional UE behaviour for RF fingerprint. When a RRC connection establishment failure occurs, UE logs an indication connectionEstablishmentFailure together with the coming measurement sample. Therefore, the validity of the failure reporting would depend on the Logging Interval. The RRC connection establishment failure can be declared when UE informs its upper layer of RRC connection establishment failure. After NW receives the logged measurement results from the UE, NW can identify the measurement samples logged at RRC connection establishment failure by checking the indication. 
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Fig 1. Solution 1 ‒ logging process for RRC connection establishment failure
2.1.2 Solution 2
Fig 2 is the logging process for an alternative. To enhance the validity, UE instantly logs measurement result whenever RRC connection establishment failure occurs. It means that new event-triggered logging is introduced in Logged MDT. The logged measurement is same as the periodic logging case. And time and location mechansim are also applied same as in Rel-10 logged MDT. 
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Fig 2. Solution 2 ‒ logging process for RRC connection establishment failure

2.1.3 Logged MDT procedure and ASN.1 detail for both solutions

Fig 3 describes Rel-11 Logged MDT procedure for both solutions. As NW sends Logged Measurement Configuration, logging RRC connection establishment failure is autonomously triggered. For simplicity, NW need not configure it separately. After UE goes to IDLE, UE performs logged MDT and then logs measurement samples with an indication connectionEstablishmentFailure whenever the RRC connection establishment failure occurs. As the UE goes to CONN, the UE sends RRC Connection Setup Complete message with logMeasAvailable to indicate that the UE has logged measurement result. If NW needs to obtain the result from the UE, it sends UE Information Request message with logMeasReportReq. Then UE reports its result LogMeasReport via UE Information Response. From the described procedure, we can see that only one indications are newly defined, and then the existing logged MDT procedure is mostly reused. 
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Fig 3. Rel-11 Logged MDT with RRC connection establishment failure.
The following table is for ASN.1 details. For both solutions, current logged measurement contents are reused without specification change. Only one indication connectionEstablishmentFailure is added to support this approach.
LogMeasReport-r10 ::= 



SEQUENCE {


absoluteTimeStamp-r10



AbsoluteTimeInfo-r10,


traceReference-r10




TraceReference-r10,


traceRecordingSessionRef-r10

OCTET STRING (SIZE (2)),


tce-Id-r10






OCTET STRING (SIZE (1)),


logMeasInfoList-r10




LogMeasInfoList-r10,


logMeasAvailable-r10



ENUMERATED {true}



OPTIONAL,

...

}

LogMeasInfoList-r10 ::= 

SEQUENCE (SIZE (1..maxLogMeasReport-r10)) OF LogMeasInfo-r10
LogMeasInfo-r10 ::= 

SEQUENCE {


locationInfo-r10




LocationInfo-r10

OPTIONAL,


relativeTimeStamp-r10



INTEGER (0..7200),


servCellIdentity-r10



CellGlobalIdEUTRA,


measResultServCell-r10



SEQUENCE {



rsrpResult-r10





RSRP-Range,



rsrqResult-r10





RSRQ-Range


},


measResultNeighCells-r10


SEQUENCE {



measResultListEUTRA-r10



MeasResultList2EUTRA-r9

OPTIONAL,



measResultListUTRA-r10



MeasResultList2UTRA-r9

OPTIONAL,



measResultListGERAN-r10



MeasResultList2GERAN-r10
OPTIONAL,



measResultListCDMA2000-r10


MeasResultList2CDMA2000-r9
OPTIONAL


}
OPTIONAL,


...

[[ connectionEstablishmentFailure             


ENUMERATED {true} 


OPTIONAL


]]
}

2.2 RLF report-like solution
Another solution is RLF report-like. In the solution, new report IE for RRC connection establishment failure is defined similar to RLF report or RACH report. RRC connection establishment failure would be logged and then be reported to NW similar to RLF report. However, it requires more changes i.e. besides the actual content, the additional changes for configuration and retrieval are needed. Furthermore, in RLF-like solution, even UEs not subject to MDT is also likely to log RRC connection establishment failure. Realizing that MDT is an optional functionality, RLF-like solution is not reasonable. Therefore, we would like to propose that
Proposal 1: The existing logged MDT mechanism is a baseline to report the RRC connection establishment failure.

Finally, in this paper, two solutions was introduced for the logged MDT-like. Because with the Solution 1, the existing logged MDT procedure is mostly reused and the change on the currenet specification can be minimized, we would like to support the Solution 1 rather than the Solution 2. 
Proposal 2: Whenever RRC connection establishment fails, an indication is included once in the coming measurement sample, which is periodically logged according to the configuration of Logged MDT defined since Rel-10.
3. Conclusion
In this paper, we would like to propose that:
Proposal 1: The existing logged MDT mechanism is reused to report the RRC connection establishment failure.

Proposal 2: Whenever RRC connection establishment fails, an indication is included once in the coming measurement sample, which is periodically logged according to the configuration of Logged MDT defined since Rel-10.
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