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1. Introduction
At RAN#53 in Japan, a new Work Item “Enhancement of Minimization of Drive Tests for E-UTRAN and UTRAN” (RP-111361) [1] was approved for Release 11, which aims to provide further enhancements of MDT in terms of coverage optimisation and QoS verification. Specifically, it is required to take into account the user-perceived non-availability of connection, e.g. at lack of coverage, frequent connection recovery or frequent handover. The actual coverage is assumed to be verified primarily with other (than QoS) measurements defined for coverage optimization use cases.
At RAN2#77bis in Korea, the accessibility issue was discussed and the following agreements were reached:

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.
2. FFS whether the MDT log should allow to distinguish whether the RACH procedure was not successful or whether T300 expired.
3. The UE should always log failed RRC Connection Establishments, i.e., the NW does not need to explicitly configure this log.
4. FFS whether we realize this as a logged MDT report or as a separate procedure (like RLF reports)

This paper addresses the open issues of RRC connection accessibility and give our proposals.
2. Discussion
2.1. User experience of accessibility issues
The user experience of connection unavailability is mainly caused by coverage problem and interference, it can be perceived by various ways including: unsatisfactory RSRP/RSRQ measurement, RLF, RA failure, handover failure, etc. Some of the perception manners have been covered in the pre-R11 functions, such as MDT and SON, but the network is not able to acquire a whole picture of un-accessibility.
UE measurement of RSRP/RSRQ for MDT purpose has been captured in Rel-10, with the RSRP/RSRQ measurement results of serving cell and neighbouring cells (finger print which can be translated to location information), the network can perform a rough plotting of radio coverage. With SON functionality, the UE is able to report its RLF information to the network with its history of RLF in the cells it has passed through, and the RLF occurred during handover can cover the scenario of HO failure.
From the above analysis, it can be seen that the RA failure in idle mode which is not followed by a successful connection setup procedure cannot be reported to the network so far. When the UE initiates a random access procedure in idle mode but it fails, UE has no way to report this event to the network, no matter how many failures it has experienced. This should be enhanced using MDT method, i.e., by logging the events of RA failures and reporting them to network.
2.2. Details of RRC Connection Failure
Even for the un-accessibility scenarios of RLF and HOF, which have been able to be reported to the network, the differentiation between PRACH and other channels has not been realized. To realize a better planning of different channels, especially for control channel budgeting, it is desirable to introduce more detailed diagnostics of random access problem.
This section gives detailed analysis on the RRC connection establishment procedure and try to identify the points that need to be logged and reported to the network, following the steps included in the RRC connection establishment procedure as listed in Table 1 below.

Table 1: A typical message sequence chart for access (note: not complete)
	Message sequence
	Comment

	UE ( eNB
	Pre-amble transmission (RACH)

	eNB ( UE
	Timing Adjustment and UL Grant (DL-SCH)

	UE ( eNB
	RRC Connection Request message (CCCH) which includes either TMSI or random reference (TMSI if attached for MME selection)

	eNB ( UE
	RRC Connection Setup message (CCCH) for the selected UE identity in the RRC Connection Request message

	UE ( eNB
	RRC Connection Setup Complete message (DCCH)


Step 1/2: Preamble transmission and RAR reception
If the maximum number of preamble transmissions is reached and/or the transmission power has been ramped up to the maximum value, but the UE is still not able to receive random access response from the network, the random access problem should be recorded and later reported to the network. The accumulation of such information may potentially propel the operator to optimize the RACH configuration.
Proposal 1: The event of maximum number of preamble transmissions without RAR reception should be logged and reported to the network for MDT purpose.
Step 3/4: RRC Connection Request and RRC Connection Setup messages (CCCH)
Following the successful reception of Msg2 with UL grant and timing for Msg3, UE shall send RRC Connection Request message in Msg3 to the network, and start T300 to wait for the RRC Connection Setup message. If the RRC Connection Setup message is not received before T300 expiry, a connection failure event is deemed happened. In this sense, the event of T300 expiry could also be logged and reported to the network.
Proposal 2: T300 expiry event following the transmission of RRC Connection Request message should be logged and reported to the network for MDT purpose.
The difference between the RA Msg1/2 failure and T300 expiry is that: RA failure is used for diagnostic of PRACH coverage and interference, T300 expiry has nothing to do with PRACH coverage problem, it is more related to the radio link problem of PDCCH and shared channels. Therefore, it is necessary to capture both RACH failure and T300 expiry in the standard for MDT purpose.
Proposal 3: the MDT log should distinguish between unsuccessful RACH procedure and T300 expiry.
Step 5: RRC Connection Setup Complete message (DCCH)
Since the RRC Connection Setup Complete message is carried on DCCH, and the RRC connection establishment procedure has been completed upon UE reception of RRC Connection Setup message, so the Connection Setup Complete message is not in the scope of RA procedure or un-accessibility issue, it could be excluded from the discussion.
Proposal 4: RRC Connection Setup Complete message is not considered in the accessibility measurement.

For each logged event, some additional information need to be provided to the network , as listed below:
· Cell ID of the failure
· Location information (if available, for the purpose of coverage plotting)
· Fingerprint (measurement result of neighbouring cells, for the purpose of coverage plotting if LCS is not available )
· Max power transmitted (in case of RA Msg1/2 failure)
The necessity of these parameters are open for discussion.
3. Conclusion
This contribution discusses the accessibility measure measurement issue associated with RRC connection establishment procedure, and the following proposals are given:
Proposal 1: The event of maximum number of preamble transmissions without RAR reception should be logged and reported to the network for MDT purpose.

Proposal 2: T300 expiry event following the transmission of RRC Connection Request message should be logged and reported to the network for MDT purpose.

Proposal 3: the MDT log should distinguish between unsuccessful RACH procedure and T300 expiry.

Proposal 4: RRC Connection Setup Complete message is not considered in the accessibility measurement.
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