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1 Introduction

It has been agreed to measure RRC Connection Establishment failures in MDT [1]. If it could be possible to distinguish between different types of failures within the establishment procedure could not be decided. This document provides some analysis about the possibilities based the requirements discussed previously [2], and evaluates the possible solutions, finally proposing what parameters and events that should be logged. The analysis has been using LTE as example but since the UMTS procedure is very similar the same conclusion can be applied, see [3]. A section is devoted to UMTS differences.
2 Background and Analysis

The reason to distinguish between different types of RRC Connection Establishment failures is to be able to understand the reason for failure, giving details about where in the procedure the failure occurred thereby indicating also the link. This would enable better corrective actions. Broadly speaking the failure can take place during preamble transmission on RACH where the UE expects a response from the network providing an UL grant to proceed with the connection setup whereby the RRC connection request message (identified as Msg3 in LTE MAC spec) is sent. This is followed by the RRC connection setup message which establishes the RRC connection. Thus the two main divisions of causes are, firstly, failure of RACH (pre-amble procedure) and, secondly, the failure to receive a RRC connection setup message.  Thus the different high-level steps of the procedure, not complete, are [4, 5]:

1. The RRC connection request message is sent to lower layers from RRC and identified as Msg3 in MAC. Timer T300 is started.
2. MAC layer performs random access preamble transmissions until a:

3. UL grant is received (Random Access Response reception is successful)
( This marks completion of this random access pre-amble transmission before sending Msg3
4. Transmission of Msg3 (including possible HARQ retransmissions)
5. Wait for the response, start contention resolution timer: If this timer expires goto 2; if reception of a PDDCH transmission from the NW can be detected then:
6. If Contention resolution fails goto 2, 
else:
7. contention resolution is successful, UE enters RRC connected state and transmits RRC Setup complete message
Causes:

· If step 3 is not received before T300 expires then this should logged as a Random access preamble transmission failure. 

· This could happen because of e.g. poor coverage or wrong preambles used
· If Contention has been detected at least once this should be logged
· Detecting that contention has occurred
· When the RRC connection setup was not successfully received despite Msg3 was sent

· The event is triggered when T300 expires

Proposal 1 Random access preamble transmission failure (Msg3 has never been transmitted) and RRC connection setup not received/decoded are the possible cause values for the RRC connection establishment failure.

Proposal 2 If contention has been detected it should be logged  
Additional information logged:

· The value of “PREAMBLE_TRANSMISSION_COUNTER” parameter in MAC (corresponding to the “noOfPreamblesSent” in RRC) can also be logged (same as for RACH reporting)
· If many preamble attempts have been made while trying to access the network, this could provide additional information when determining the root cause. 
· If maximum transmission power has been used by the UE it should be logged (“Max TX power used”)
· Detecting if maximum UE power has been used provides additional information about the radio conditions
· Location information
· Cell ID where the failure occurred
· Available radio measurements
Proposal 3 Additional parameters to be reported are:
the “PREAMBLE_TRANSMISSION_COUNTER” parameter in MAC (corresponding to the “noOfPreamblesSent” in RRC),  “Max TX power used”,  location, cell-id where the failure occurred and available radio measurements
3 UMTS differences
The UMTS procedure to transmit the RRC CONNECTION REQUEST message and the random access procedure is quite similar to LTE although not identical. Furthermore there is a different random access procedure for PRACH and E-DCH in UMTS. Despite these minor differences, similar accessibility measurements can be logged in UMTS, as proposed in proposals 1 – 3. For details the reader is referred to [3].
4 Summary

During the e-mail discussion [2] it was evident that many companies wanted to have more detailed reporting than a single failure report. The reasons are of course to be able to understand what has caused the failure. Did it occur during pre-amble transmission on RACH or did it occur during the RRC connection request/setup message exchange on CCCH. As shown in this contribution events can be found to be able to get this type of information.
Thus, it has been shown that it is possible to add cause values to the RRC connection establishment failure report. The events triggering the reporting of the different cause values are: 

1. UL Grant never received  

2. RRC connection setup was not successfully received despite Msg3 was sent (Timer T300 expiry)
The proposals are:
Proposal 4 Random access preamble transmission failure (Msg3 has never been transmitted) and RRC connection setup not received/decoded are the possible cause values for the RRC connection establishment failure

Proposal 5 If contention has been detected it should be logged  

Proposal 6 Additional parameters to be reported are:
the “PREAMBLE_TRANSMISSION_COUNTER” parameter in MAC (corresponding to the “noOfPreamblesSent” in RRC),  “Max TX power used”,  location, cell-id where the failure occurred and available radio measurements
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