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1
Introduction
At RAN2#77bis, accessibility measurements for Minimization of Drive Tests (MDT) were discussed, and the following agreement was made [1]:
-
Logging of failed RRC Connection establishments will be supported for LTE and UMTS, i.e., a log will be created when the RRC connection establishment procedure fails.
-
FFS whether the MDT log should allow to distinguish whether the RACH procedure was not successful or whether T300 expired.

This paper discusses further details about the information which should be captured in the MDT log when an RRC Connection Establishment procedure fails.
2
Discussion
2.1
RRC Connection Establishment failure causes
One open issue is whether there is a need to distinguish between different causes for the connection establishment failure.   According to section 5.3.3.2 of [2], the UE performs the following steps during the RRC Connection Establishment procedure:
1>
start timer T300;

1>
initiate transmission of the RRCConnectionRequest message ...
While T300 is running, the UE performs the Random Access procedure according to section 5.1 of [3], which includes (re-)transmission of Random Access Preambles.  Each time Random Access Response reception or Contention Resolution is considered not successful by the UE, the UE increments PREAMBLE_TRANSMISSION_COUNTER by 1 and continues the Random Access procedure.
According to sections 5.1.4 and 5.1.5 of [3], the number of Random Access Preambles transmitted by the UE may eventually reach the value of preambleTransMax (“maximum number of preamble transmission”, configured to the UE in SIB2) as indicated by the following step:
-
If PREAMBLE_TRANSMISSION_COUNTER = preambleTransMax + 1:

-
indicate a Random Access problem to upper layers.

However, the RRC layer ignores the random access problem indication from MAC while T300 is running (section 5.3.11.3 of [2]), so the UE continues the Random Access procedure until one of the following occurs:
1. Contention Resolution is successful, at which point the UE considers the Random Access procedure successfully completed; or

2. T300 expires, at which point the UE resets MAC (which terminates the Random Access procedure) and informs upper layers about the failure to establish the RRC connection.

It is possible that Contention Resolution is successful, but the RRCConnectionSetup message is not yet received, i.e. the RRCConnectionSetup message is not included in Msg4.    In this case, T300 continues running until the RRCConnectionSetup message is received or T300 expires.

Upon receiving the RRCConnectionSetup message, the UE stops timer T300 and enters RRC_CONNECTED.  At that point, the RRC Connection Establishment procedure is considered successful, and any subsequent connection failure will trigger an RLF Report.
From the above description of the RRC Connection Establishment procedure, the following observations can be made:
-
The value of “maximum number of preamble transmission” has no effect on the RRC Connection Establishment procedure.
-
T300 expiry is the only trigger for RRC Connection Establishment failure.  Note that it is also possible for the UE to perform cell re-selection while T300 is running (e.g. UE is moving away from the serving cell), which would cause the UE to declare RRC connection establishment failure prior to T300 expiry.  This should be a very rare case, and it is not clear what (if any) corrective action can be expected by the network.
-
It is possible for the RRC Connection Establishment procedure to fail, even though Contention Resolution is successful.  This is possible only when the RRCConnectionSetup message is not included in Msg4, and it seems unnecessary to introduce any special information for this very rare case.
Therefore, the following is proposed:
Proposal 1:
The trigger for storing information related to a failed RRC connection establishment is T300 expiry.  Since there is only one trigger, there is no need for the UE to store a “failure cause”.

2.2
Useful information to be stored by UE
The information that is stored by the UE should assist the network in determining the root cause of the problem and potential corrective actions.  This is similar to the objectives of the RLF Report for connection failures, so it seems natural that the information related to the failed connection establishment attempt should at least include the relevant parts of the RLF Report.
Proposal 2:
As a baseline, the UE shall store the following information related to the failed RRC connection establishment:

a) ECGI of serving cell

b) Latest radio measurements for serving cell and non serving cells

c) Latest geo-location information (if known)

Regarding other information which may be useful for the network to know, e.g. in order to tune parameters which affect connection establishment performance:
-
“Number of Random Access Preambles transmitted” could indicate whether T300 is set too short;

-
“Indication whether the maximum transmission power was used” could indicate whether there is an uplink power limitation, or whether power control parameters are set appropriately.
Proposal 3:
In addition, the UE should also store the following information related to the failed RRC connection establishment:

d) Number of Random Access Preambles transmitted
e) Indication whether the maximum transmission power was used
4
Conclusion
The following is proposed:

Proposal 1:
The trigger for storing information related to a failed RRC connection establishment is T300 expiry.  Since there is only one trigger, there is no need for the UE to store a “failure cause”.

Proposal 2:
As a baseline, the UE shall store the following information related to the failed RRC connection establishment:

a) ECGI of serving cell

b) Latest radio measurements for serving cell and non serving cells

c) Latest geo-location information (if known)

Proposal 3:
In addition, the UE should also store the following information related to the failed RRC connection establishment:

d) Number of Random Access Preambles transmitted

e) Indication whether the maximum transmission power was used
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