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1
Introduction
In the TR we are still missing the UE impact analysis and in this paper we provide a proposal to do this. In the paper we try to give analysis regarding availability of the measurements, power consumption, memory impacts and also impacts to end user.
2
UE impacts
7.1.1
UE power consumption
UE measurements:

The following aspects have been discussed in RAN4 and should be considered in the specification phase of MDT

1. Availability of MDT measurements during Active mode

Even though the principle of minimisation of drive tests is to use existing measurements and information already available to UE, as much as possible, the UE would still need to perform additional measurement related functions which are seen necessary to fulfil the use cases, and store a number of measurement logs. Unless normal RRM based measurement reporting is enough, the storing of past measurement results seems to be necessary so that measurement results prior to events of interest can be reported e.g. as per “RLF report”.
This implies additional functionality in the UE which should be analysed at the use case level, in order to understand the additional complexity and power consumption which will be caused by the measurements necessary to support a particular use case. 

2. Idle mode and DRX impact on MDT measurements

It is assumed that the basic requirements which are already applicable to radio resource management (RRM) measurements should also be applicable to measurements which are reported for MDT purposes. For example,

· Detailed requirements (e.g. such as accuracy) for measurements in idle mode should not be specified, similarly to existing UE idle mode measurements

· The MDT measurement regime should facilitate as much as possible that measurements may be performed during the “on” part of the DRX cycle, both in idle mode or in connected mode

· As much as possible, measurement activity should be minimised. In normal RRM measurements the criteria for avoiding additional measurement activity is based on serving cell RSRP, however it needs to be evaluated whether such a solution will fulfil the use cases planned for MDT. Especially additional measurements of interRAT or interfrequency cells can have significant power consumption impacts in idle mode or DRX connected state and need to be kept to a minimum level. Additional intrafrequency measurements when the serving cell is strong can also have a power consumption impact.

3. Availability & Accuracy of positioning information at UE

As indicated in section 4, the availability of location information is subject to UE capability and/or UE implementation. The solutions requiring the location information shall take into account power consumption of the UE due to having to run its positioning components. 

Considering UE which are able to provide location information where it is beneficial for MDT use cases, it would seem feasible to develop location accuracy requirements targeted towards the individual MDT use cases to ensure that they can provide the accuracy needed to support the use case while at the same time the battery consumption impact of MDT is kept reasonable.

The measurement functionality should not result in long active periods of the positioning function which could become a power consumption issue. This can be a potential issue with measurements where the measurement trigger is based on certain threshold or specific event. The waiting time for trigger to happen can be arbitrarily long (in principle of any length) and it cannot be assumed that the positioning is active always during the waiting time.
UE measurement reporting:

As the simulations performed in the study item phase [references to simulation results] have shown already existing RRM measurements can be utilized for MDT purposes. If normal RRM measurements utlized for mobility are used for MDT then no impact to UE is seen, but if MDT requires activation of additional measurements then there will be some impact to UE power consumption.
Then depending on the chosen architecture there could be some impacts to UE power consumption e.g. if the measurement reporting/storing entity is in different processor than normal L2 then activation of additional processor for sending the reports will increase the UE power consumption. 

On the other hand contrast to the current RRC measurement subsystem, the measurement log reporting approach for MDT does not rely on the “real time” reporting and so the reporting frequency could be slow. But it seems unreasonable to consider storing lots of measurements in the same entity as the L2 is located the forwarding of measurement results to another entity and awakening it will increase UE power consumption – possibly significantly. 

7.1.2
UE memory impact

If normal RRM reporting is utilized or even with error event triggered reporting e.g. “RLF report” the additional UE memory impact is seen neglible. 

On the other hand 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 thanks 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


Compared to size of memory now considered for normal L2 activity this seems to have high negative impact to UE memory requirements.
7.1.2
End user Impact
From the end user perspective one should consider at least following points when making the final decision regarding MDT measurements/architecture:

· Power consumption 

· The power consumption could be the problem for the end user – see chapter 7.1.1 for more details

· Billing of sent measurements
· Billing of sent measurements should be ensured to be not paid by the customer

· UE price 

· Whatever solution is considered for MDT one should carefully consider what would be the testing efforts of such a solution and naturally implementation efforts which will be paid in the end by the end user. Normal RRM reporting based methods are simple and should not have impact on this respect, but making totally new reporting mechanism requires new level of testing functionalities which will inevitable increase the price of UEs and deployment schedules
· Indirect end user impacts

· If the NW is better run by utilizing MDT then the costs of NWs will be decreased and this could be in the end be seen by the end user as well e.g .in call prices.
3
Conclusion
In this paper we tried to provide text proposal on how to capture end user and UE impacts in the TR. The text could be captured as such as presented in chapter 2 if seen agreeable.
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