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1 Introduction

In RAN2#77b meeting, it was agreed that:
· 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. 

· The UE should always log failed RRC Connection Establishments, i.e., the NW does not need to explicitly configure this log. 

· FFS whether we realize this as a logged MDT report or as a separate procedure (like RLF reports).

This contribution analyzes the procedure of RRC Connection establishment in UMTS, and proposes which info should be logged when RRC Connection establishment fails.
2 Discussion

2.1 Definition of RRC CONNECTION SETUP Failure
According to 25.331, RRC connection establishment failure is defined as follows:
· For RRC Connection establishment that is triggered by MBMS, if MAC layer indicates failure (i.e. maximum number of preamble ramping cycles Mmax is exceeded) or T318 expires, it is considered that the procedure is unsuccessful, and UE enters idle mode.
· For RRC Connection establishment that is triggered by other causes, when RRC CONNECTION REQUEST message is submitted to lower layers, V300 is incremented by 1, and when V300 is greater than N300, it is considered that the procedure is unsuccessful, and UE enters idle mode.

2.2 Procedure of RRC Connection Establishment
In UMTS two kinds of random accesses are possible: R99 PRACH and R8 common E-DCH RACH. RRC Connection procedure is shown for the case of R8 common E-DCH RACH in Figure 1, and four phases are listed as follows:
· RACH Access phase: 
· If ACK is received in AICH, it is considered that the random access is successful.
· If NACK is received in AICH, it shows that common E-DCH resource or PRACH resource is congested.
· If neither ACK nor NACK is received in AICH while the Preamble Retrans Max or maximum allowed power is reached, it may show that the preamble could not be detected by NodeB. UE calculates the power for the first preamble according to the formula below, and the power of the subsequent preamble is increased by Power Ramp Step. UL interference/Constant Value/Power Ramp Step/Preamble Retrans Max are configured by SIB. 
Preamble_Initial_Power = Primary CPICH TX power – CPICH_RSCP + UL interference + Constant Value
If UL interference/Constant Value/Power Ramp Step/Preamble Retrans Max are configured unreasonably it may lead to a situation where the preamble cannot be detected by NodeB, then neither ACK nor NACK is received in AICH.
· If ACK is received in AICH, or maximum number of MAC preamble ramping cycles Mmax is exceeded, T300 is started.
· DPCCH alone Phase: 
After ACK is received, DPCCH alone is transmitted for (1 + "Additional E-DCH transmission back off") TTI if TTI is 10ms, and DPCCH alone is transmitted for (2 + "Additional E-DCH transmission back off") TTI if TTI is 2ms. DPCCH alone is used to perform power control. 

The initial DPCCH transmission power is the power of the last transmitted preamble plus Pp-e, and Pp-e is configured by SIB, and subsequent DPCCH power is adjusted according to TPC in F-DPCH.
· RRC CONNECTION REQUEST transmission phase:
It is a rare scenario that RACH access is successful while RRC CONNECTION REQUEST transmission fails until V300 expires; hence there is no need to log anything in this phase.
· RRC CONNECTION SETUP COMPLETE transmission phase: 
RRC CONNECTION SETUP COMPLETE is submitted to lower layers, and it is considered that the procedure is successful regardless of whether the corresponding RLC ACK is received.
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Figure1: RRC Connection Establishment
Based on the above analysis, it is proposed that only RACH procedure should be logged, and in order to optimize RACH parameters, it is better to log RACH info when RACH access fails (i.e. maximum number of MAC preamble ramping cycles Mmax is exceeded) even if RRC Connection establishment succeeds ( i.e. V300 is not expired).
Proposal 1: RACH info should be logged when RACH access fails or RRC Connection establishment fails.
2.3 Log details
The table below summarizes which info should be logged when RRC CONNECTION establishment failure occurs.
Table1: Log details
	Item
	Value
	Purpose

	The failure cause of RRC CONNECTION establishment failure
	· Preamble Retrans Max is reached 

· Maximum allowed power is reached 
· NACK is received
	· It is used to judge whether Preamble Retrans Max is configured properly or not.
· It is used to judge whether UL interference/ Constant Value/ Power Ramp Step is configured properly or not.
· It is used to judge whether common E-DCH resource is configured properly or not.

	Cell Identity
	
	The cell that UE camps when RRC connection establishment fails.

	Radio measurement
	
	It is used to judge whether coverage or corresponding parameters lead to RRC CONNECTION establishment failure.

	PLMN
	The primary PLMN of the cell where RRC CONNECTION establishment fails
	It is used to judge whether the log info could be reported, for example, if currently RPLMN or corresponding EPLMN is the same as the PLMN in log info, then the log info could be reported.

	Positioning result
	GPS/GNSS
	Determine the position of the UE


Proposal2: RAN 2 is kindly asked to discuss which info should be logged when RACH access fails or RRC Connection establishment fails.
3 Conclusion

This contribution analyzes the procedure of RRC Connection establishment in UMTS, and proposes which info should be logged when RRC Connection establishment fails. It is proposed that:
Proposal1: RACH info should be logged when RACH access fails or RRC Connection establishment fails.
Proposal2: RAN 2 is kindly asked to discuss which info should be logged when RACH access fails or RRC Connection establishment fails.
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