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1. Introduction

In an email discussion after RAN2#65bis meeting, use cases for minimization of drive tests were agreed in [1]. As a next step for the study item we will discuss measurement logs that meet the use cases.
2. General principles
Essential information for drive tests are captured in the text proposal for requirements and constraints in [2]. There are essentially three basic components for the information that needs to be provided as part of UE measurement logs. 
· Radio environment measurement (aka. cell measurements)

· Location information

· Time information

2.1. Radio environment measurements

While measurements for the measurement logging are configured by an OAM network entity, the availability of those measurements is under control of RRM in the access network. 
It should be noted that the UE is only required to perform the measurement of serving cell without any measurement configuration. The measurements of neighbour cells are performed only when configured by the radio access network.

Intra-frequency measurement could be configured by the OAM network entity regardless of radio access network configuration since there is no associated function or configuration that is necessary which can only be configured by the radio access network. However we do not see this necessary in many cases since we assume that intra-frequency measurements would be available for a certain period before and after a concerned event where the measurements need to be logged.

Availability of inter-frequency and inter-RAT measurement depends on the configuration of measurement gap by the radio access network. But again similarly to intra-frequency measurement, it would be sensible to assume that those measurements are available for a certain period before and after a related mobility event.
Proposal 1:
As a baseline, the UE does not have to perform additional radio environment measurements for measurement logging purposes. The need for additional radio environment measurements shall be motivated case by case and subject to impact analysis.
It is essential that measurement logs provide cell identification information together with cell measurements. The physical cell identity (PCI) is only unique in a location environment and does not suit for “non-realtime” reporting of measurement logs. Therefore the CGI should be provided at least for a reference cell. The CGI of the serving/current cell can be used as the reference to other reported cells that are identified only by PCI. The OAM network entity could look up "neighbour relation" information obtained by other means, such as SON-ANR function.
Proposal 2:
The UE is required to provide CGI of the serving / current cell together with cell measurements.
2.2. Location information
In order to maintain independency between access network and the OAM network entity, it is desirable that the solutions do not require the activation of positioning methods that are under control of radio access network. It is our view that positioning method used for providing this information does not have to be specified.

The extensive use of positioning component of the UE may significantly increase the UE power consumption. Therefore we should take the principle that the availability of this information depends on the UE implementation and/or capability.
Proposal 3:
The positioning methods used for providing the location information is not specified.
Proposal 4:
The availability of the location information depends on the UE implementation and/or capability.

2.3.  Time information

Time information provided in measurement logs should synchronize to the local time. The synchronization can be achieved through a NAS procedure providing “universal time and local time zone”.  As indicated in the text proposal in [2] accuracy requirement should not be stringent and therefore the NAS procedure seems adequate. Alternatively, OAM network entity can provide real time information as part of measurement logging configuration.
Proposal 5:
To agree on the above principles for the time info.
3. UE measurement logs
In the following subsections, we propose UE measurement logs for minimizing drive tests. Measurement logs are taken at the occurrence of predefined “triggers” (e.g. periodic trigger, a failure event). The UE log can consist of those basic components captured in section 2 and/or records of events themselves. Corresponding use case(s) is also indicated for each UE measurement log.

3.1. Periodical timer based
The basic measurements discussed in section 2 themselves are already valuable information for network optimization purposes. One simple approach is to take measurement logs periodically. This allows the operator to randomly collect radio environment measurements from the UEs in the network, e.g. to obtain “coverage plots” type of information.
[Use cases: Coverage optimization]
	Trigger type: Periodical
Triggered when configured periodical timer expires.

	Configuration parameter(s):
· Periodic timer
· The number of logging

	Measurement
	Definition
	Remarks

	Location info
	· Location at which concerned trigger took place
	

	Time info
	· Time at which concerned trigger took place
	

	Cell Identification
	· CGI of the serving / current cell at which concerned trigger took place
· PCI/PSC of other cells for which measurement is logged
	

	Radio environment measurement
	· Cell measurements that are available at the trigger
	


3.2. Serving Cell becomes worse than threshold 
Another metric that can be used for triggering UE logging is a comparison-based event trigger. This allows the operator to collect radio environment measurements from the UEs only at given radio conditions that are of their interest.
The benefit of UE log is that it can provide information preceding the concerned event. Some form of “measurement logging window” is used in order to be able to collect information during a certain period before and after the occurrence of event.

[Use cases: Coverage optimization, Mobility optimization]
	Trigger type: Serving cell becomes worse than threshold 
Triggered when a cell becomes worse than the preconfigured threshold.

	Configuration parameter(s):
· Threshold

· Measurement logging interval

· Measurement logging window

	Measurement
	Definition
	Remarks

	Location
	· Location at which concerned trigger took place
· Location at which concerned measurements took place
	

	Time stamp
	· Time at which concerned trigger took place
· Time at which concerned measurements took place
	

	Cell Identification
	· CGI of the serving / current cell at which concerned trigger took place
· PCI/PSC of other cells for which measurement is logged
	

	Radio environment measurement
	· Cell measurements that are available at the occurrence of the trigger
· Cell measurements that are available during a certain period before and after the occurrence of concerned trigger
	


3.3. RRC connection re-establishment/Cell Update after Radio Link Failure
“Connection re-establishment” event is one of the most critical measures for evaluating mobility robustness in the system. The radio access network can be aware of the occurrence of connection re-establishment//cell update after Radio Link Failure (RLF), e.g. by seeing connection re-establishment attempt /cell update after RLF from the UE, but will not know in what location and radio conditions the connection re-establishment procedure was initiated and what the cause of the failure was. This is especially true when any connection re-establishment attempt /cell update after RLF from the UE was not detected by the network (RRC connection re-establishment failure).

[Use cases: Coverage optimization, Mobility optimization]
	Trigger type: RRC connection re-establishment/Cell Update after Radio Link Failure
Triggered when a RRC connection re-establishment procedure occurs as defined in [3], [5].

	Configuration parameter(s):
· Measurement logging interval

· Measurement logging window

	Measurement
	Definition
	Remarks

	Cause (initiation)
	· Cause of connection re-establishment procedure initiation
	E.g. ‘RLF’, ‘Security failure’, ‘Reconfig failure’

	Cause (failure)
	· Cause of connection re-establishment failure (if applicable)
	E.g. ‘No suitable cell found’, ‘Timer expiry’

	Location
	· Location at which concerned trigger took place

· Location at which concerned measurements took place
	

	Time stamp
	· Time at which concerned trigger took place

· Time at which concerned measurements took place
	

	Cell Identification
	· CGI of the cell at which connection re-establishment procedure is initiated

· CGI of the cell at which connection re-establishment failure is experienced (if available)
· PCI/PSC of other cells for which measurement is logged
	

	Radio environment measurement
	· Cell measurements that are available at the occurrence of the trigger
· Cell measurements that are available during a certain period before and after the occurrence of concerned trigger
	


3.4. Random access failure
Dimensioning of radio resources allocated for the random access related signal and message is important to ensure desired coverage and to control the collision probability.  In case of random access failure, detailed cause of the failure is not known to the network. Further more the network can not identify series of random access attempts from a single UE due to the randomness of preamble selection performed by the UE.

[Use cases: Coverage optimization, Parameterization for common channels]
	Trigger type: Random access failure

Triggered when a random access procedure failure occurs as defined in [4],[6].

	Configuration parameter(s):
· N/A

	Measurement
	Definition
	Remarks

	Cause
	· List of the failure cause for each failed attempt
	E.g. LTE: ‘Random Access Response not received’, ‘Lost in contention resolution’
UMTS: ‘No ack on AICH’ , ‘Nack on AICH received’

	Random access configuration
	· Availability of dedicated preamble (LTE only)
	Yes / No

	Location
	· Location at which concerned trigger took place
	

	Cell Identification
	· CGI of the serving / current cell at which concerned trigger took place
	

	Radio environment measurement
	· Cell measurements that are available at the occurrence of the trigger
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