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1 Introduction

MDT accessibility measurements were discussed in e-mail discussion 77#23, and a report can be found in [1] which was not available at this time of writing. Some reasons to have accessibility measurements can be found in [2]. One outcome of the e-mail discussion seems to be that accessibility measurements should be included in MDT. This document aims at discussing some of the outstanding issues and applies for both LTE and UMTS, although most of the discussions and details are taken from (based on) LTE. The document assumes that it has been decided to measure accessibility. Both RACH and RRC connection request/setup message measurements will be discussed. 
2 Measurements and reporting
2.1 Discussion
Support of logging unsuccessful Pre-amble transmissions and failures in RRC connection establishment after pre-amble has been a success are both needed in order to determine UL/DL accessibility on random access procedure and CCCH. A typical signal with the essential parts is shown in Table 1. In UMTS the message sequence is similar.
Table 1: A typical message sequence chart for access (note: not complete) 
	Type/Name
	Message sequence
	Message – Comment

	RACH procedure
	UE ( eNB
	Pre-amble transmission (RACH)

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

	RRC connection establishment procedure
	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)


The RRC connection request will trigger the RACH procedure (pre-amble transmission). If the RACH procedure would not be successful the RRC Connection Request message will not be sent. On the other hand, if the Random access procedure is successful then the RRC connection request message will sent to the NW; and as a response typically RRC connection Setup message is received, and UE enters RRC_CONNECTED. The T300 is started when the transmission of the RRC connection request message is initiated and stopped when RRC connection setup message is successfully received. If the connection fails after the RRC connection request setup message was received it will be detected as an RLF. The RLF report does however not indicate if the RRC Connection Setup Complete message was successfully delivered to eNB/NB or not. But this can be identified in off-line processing. So the important parts are to discover 
1) if there is a RACH problem in MAC layer, or

2) if the problem relates eNB/NB reception of the RRC Connection request message or UE reception RRC Connection Setup message. In UE, the trigger for this is a T300 expiry.
2.2 Pre-amble transmissions (RACH procedure)
When the trigger to stop the transmissions occurs or if aborted before an unsuccessful event has occurred.

The content to be logged is proposed to be: 

- Number of preambles sent (defined also in Rel-9 RACH report)

- Contention detected (defined also in Rel-9 RACH report)
- Max Tx Pwr used (indicates that the UE has hit maximum power level)
- Cause value: T300 timeout or other event (such as higher layer intervention, aborting the establishment)
- Radio environment
- Location
- Cell-id
Proposal 1 In case of an unsuccessful Pre-amble transmission (RACH procedure) the UE shall log the parameters (Number of preambles sent, Contention detected, Max Tx Pwr used, Cause value, Radio environment, Location, Cell-id)
2.3 RRC connection request/RRC connection setup messages sent on CCCH

If the RACH procedure is successful and no RRC connection setup message is received in UE before T300 expiry or a higher level intervention has occurred during this time the UE log this event. The network can then be able to correlate this event to other and understand if it was the RRC connection request message or the DL setup message that failed (and hence discover if it was the UL or DL that failed). The content to be logged is proposed to be:

- Cause value: T300 timeout or higher layer intervention (abortion of procedure)
- Radio environment
- Location
- Cell-id

Proposal 2 In case of unsuccessful reception of RRC Connection Setup message the UE shall log the parameters (cause value, Radio environment, Location, Cell-id)
2.4 Measurement reporting
The logs stored need to be reported at the next connection is established. The logging and reporting the events can be done similar to RLF reporting; alternatively the log is included within the MDT logged reporting procedure. The proposal is to have a simple approach that do not need configuration over the radio interface and let the UE log and indicate to NW it has data available with a new indicator bit and the NW may then request the data if needed (in the same way as RLF reporting and logged measurement reporting etc.)

Proposal 3 A UE that supports accessibility measurements always measure accessibility events and indicates logged data available to NW at next connection establishment(s)
Regarding if this functionality should be mandatory in UEs, like e.g. RLF in LTE, or if it should be bundled together with the capability indicating support for Logged MDT
, it is suggested that support of Accessibility measurements is indicated with the MDT indicator.
Proposal 4 A UE supporting logged MDT in Rel-11 supports MDT Accessibility measurements
3 Summary

The proposals are:

Proposal 5 In case of an unsuccessful Pre-amble transmission (RACH procedure) the UE shall log the parameters (Number of preambles sent, Contention detected, Max Tx Pwr used, Cause value, Radio environment, Location, Cell-id)

Proposal 6 The In case of unsuccessful reception of RRC Connection Setup message the UE shall log the parameters (cause value, Radio environment, Location, Cell-id)
Proposal 7 A UE that supports accessibility measurements always measure accessibility events and indicates logged data available to NW at next connection establishment(s)

Proposal 8 A UE supporting logged MDT in Rel-11 supports MDT Accessibility measurements
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� The alternative with a capability bit indicating “MDT accessibility” support is not considered to be an option and also the option to have it as an optional feature in the UE with no capability indication to NW.
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