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1. Introduction
At RAN #43, a Study Item on “Minimization of drive-tests in next generation networks” [1] was approved. RAN4 has secondary responsibility for the Study Item.  After initial RAN2 work, a way forward [2] was approved at RAN #45. The way forward states “RAN2 is invited to seek input from RAN4 as soon as possible, especially for section 7 of TR 36.805 in order to get the study item and TR 36.805 completed by RAN#46.”  In this contribution we provide the suggested RAN4 input.    
2. Discussion

In the corresponding TR [4] the set of agreed MDT measurements are described. 

The stated goal of the measurement definitions is to use measurements that either: 

· the UE makes in the course of normal operation

· For example, a measurement triggered when the serving cell becomes worse than the preconfigured threshold. Since the UE already measures serving cell RSRP, there is no requirement to perform new measurements
· result of the UE logging already occurring events

· For example, the UE logging access attempt failures

Therefore, the following can be stated regarding the UE impact: 

1. There is no need for new measurement requirement definitions

2. There is no need for developing new performance requirements

3. There is no performance degradation to the existing measurements

4. No power consumption increase related to measurements   

 In the following, we give a text proposal for [4].
Text proposal to TR36.805 v1.0.1
7
Impact analysis

[Editor’s note: Impact analysis should be presented for all the candidate solutions. Impact analyses shall be captured to the TR at least for all the agreed solutions. Other WGs will be asked to provide their analysis, if necessary.]
7.1


UE impact
[Editor’s note: UE impact analysis can include memory capability, battery constraints and so on.]
7.1.1
UE power consumption
UE measurements:
All the physical layer measurements captured in section 6.1 are based on the measurement results that the UE already has at the time logging triggers happen. Some of the information in the measurement logs are considered to be optional (e.g. measurement results for neighbour cells, location information).

The availability of location information depends on the UE implementation and/or capability. The UE implementation can decide whether to provide this information according to implementation specific criteria (e.g. frequency of logged event, UE power constraints, the location information is already available for other purpose). This allows UE implementations to keep the impact of power consumption related to positioning function manageable.
These mean that no additional taking of measurement by the UE is mandated, while any additional measurements are still allowed and are left to UE implementation.

UE measurement reporting:

In contrast to the current RRC measurement subsystem, the measurement log reporting in MDT does not rely on “real time” reporting. In the RRC measurements, explicit configuration is only given for the “reporting triggers”. This is because the measurements reported by the UE relate to immediate actions taken by the eNB (e.g. handover). 

In case of measurements for MDT, reporting triggers are independent from the measurement logging trigger. The reporting trigger configuration takes into account the balance among the validity of the measurement logs in time scope (i.e. measurement logs from a year ago would not be beneficial), signalling load in the system, UE memory constraints and the UE power consumption.

The operator can choose an appropriate reporting trigger so that the reporting frequency is kept low (e.g. once a day). 

7.1.2
UE memory impact

The independent logging triggers and reporting triggers suggest that the UE is required to store the measurement logs that it has taken over time, until those logs get reported to the network. The UE has to be equipped with storage that can accommodate measurement logs even when the measurement reporting configuration results in infrequent reporting.

The most memory consuming are those associated with periodic measurement logging triggers. Measurement logs related to failure events are considered to be less memory demanding.

The following is an example of the parameters for the “Periodical downlink pilot measurements”. Note that some of the parameters are E-UTRA specific, but the number of encoded bits is the same due to the following correspondence, PCI = PSC (9 bits), RSRP = CPICH RSCP (7 bits), RSRQ = CPICH Ec/No (6 bits).

	Parameters
	Size

	Location information (Latitude / Longitude / Altitude) as per [TS23.032]
	63 bits

	Time information (Month / Day / hour / Minute / Second ) as per [TS24.008] and [23.040]
	40 bits

	CGI of the serving cell (PLMN-id + Cell-id)
	52 bits

	PCI of neighbour cells (x 32)
	288 bits

	Radio environment measurement (RSRP / RSRQ) for serving cell + neighbour cells (x32)
	429 bits

	Total number of bits per log
	872 bits

	Total size of logs collected every 2 seconds for 24 hours
	Around 4.7 Mbytes


It seems reasonable to assume that the user can share memory for MDT purposes, given today’s trend that mobile phones that have user-accessible storage in the order of a few hundred Mbytes and Gigabyte order memory cards (such as Micro SD).  On the order of 10Mbytes non-volatile memory can be assumed to be available even in modem-type devices.  UEs that don’t have the memory required for MDT purposes would not be required to store the related information.   
7.2


End user impact

[Editor’s note: Any end user impact identified will go into this section.]
The potential end user impact would be concentrated in the following:
· Battery life impact
· Based on the discussion in Section 7.1.1, the battery life impact shouldn’t be noticeable to the end user

· Memory impact

· Based on the discussion in Section 7.1.2, the memory impact shouldn’t be noticeable to the end user.  Low complexity devices with limited non-volatile memory capacity would not be required to have full MDT capabilities. 

· Service interruption

· Since MDT reporting would not be real time, appropriate idle periods can be chosen for reporting, which eliminates noticeable service interruption to the end user. 
7.3


Other impact

[Editor’s note: Any other impact identified will go into this section.]
7.3.1
System impact

The following items can be considered as the main concerns with MDT

· Impact on measurement performance (i.e. performance degradation)

· Impact on signalling load (due to measurement reporting)

 As already discussed in section 7.1.1, the UE does not have to take additional measurements for the MDT purposes and thus there will be no performance degradation in the measurement performances. If the UE is to proactively provide additional measurements, they should be carried out in standards-compliant manners (i.e. no violation of Uu interface requirements and performance requirements).

The operator can configure the UE reporting in such ways that measurement reporting for MDT occurs infrequently. The memory impact analysis in section 7.1.2 shows a reporting frequency once a day is feasible.
3. Conclusion
We discussed the UE impact of MDT related functions.  Since the MDT feature is intended to use existing measurements, the UE impact is not seen significant. We propose to provide feedback to RAN2 including a text proposal to [4].   
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