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TP for UE and end user impacts
7
Impact analysis

The analysis provided in this section is more qualitative rather than quantitative, but could be interpreted as guidelines to consider during the WI phase.
7.1.1
UE power consumption
UE measurements:

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 might need to perform and store additional measurements  to fulfil theMDT use cases.
Unless normal RRM based measurement reporting is enough, storing of past measurement results seems to be necessary so that measurement results prior to events of interest can be reported.
This implies additional functionality in the UE which should be analysed per use case, in order to understand the additional complexity and power consumption introduced. 

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

· If UE needs to perform more measurements for MDT purposes compared to the measurements performed for the normal RRM purposes, UE power consumption would be increased. Especially additional measurements of inter-RAT or inter-frequency cells can have significant power consumption impacts in idle mode or DRX connected state. Additional intra-frequency measurements when the serving cell is strong (i.e. serving cell signal level is higher than threshold requiring intra-frequency measurements) 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. If for MDT, the UE is only required to report already available location information, i.e. no additional positioning calculations solely for the purpose of MDT, additional UE power consumption due to the MDT requirement to provide location information is minimized/negligible.
The required accuracy for location information would be dependent on the MDT use case. In order for the operator/network to post-process collected MDT measurements appropriately, location information reported by UE together with MDT measurements can be accompanied with accuracy information of the location information.
The MDT functionality should not result in long active periods of the positioning function in the UE in order to avoid high UE power consumption. For example, requiring the UE to anticipate the occurrence of a certain MDT measurement trigger, and to perform positioning calculation prior to the actual occurrence of the trigger can be problematic for certain MDT measurement triggers asthe waiting time for the trigger to happen can be arbitrarily long (in principle of any length).
UE measurement reporting:

If normal RRM measurements and reporting utilized for mobility are used for MDT, then no impact to UE is seen. Any reporting in excess of normal RRM reporting will increase the UE power consumption.
UE logging and non realtime reporting:

Logging and storing an excessive amount of measurements in the UE baseband/L2 entity is probably not feasible, and is thus expected to require forwarding/storing/retrieval of measurments to/at/from another entity (e.g. external device) within the UE. Such interactions with external devices will also impact UE power consumption, and should not be neglected when considering non realtime reporting.But. 

7.1.2
UE memory impact

If immediate reporting is utilized for MDT measurement reporting (e.g. using normal RRM reporting or even with error event triggered reporting e.g. “RLF report”) the additional UE memory impact is seen neglible. 

On the other hand, independent logging triggers and reporting triggers suggest that the UE is required to store measurements that it has acquired until those measurements get reported to the network. I.e., the UE has to be equipped with memory that can accommodate measurement logs during the time measurement reporting is not performed. Otherwise, measurement logs will be discarded before being reported.

The following is an example showing the required UE memory in supporting “Periodical downlink pilot measurements”, in the case a UE is required to log the measurement every 2 seconds and can only report the measurement log once per day. 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, the required memory size becomes extremely large. However, if the memory where the logs are stored is located in an external device, then the severiness of memory impact will be smaller.
7.1.3
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 become a problem visible to the end user. See chapter 7.1.1 for more details.
· UE price

· Whatever solution is considered for MDT, one should carefully consider the implementation and testing efforts, as they naturally 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 introducing a completely new reporting mechanism would require additional levels of testing functionalities, which will inevitably increase the price of UEs, and impact deployment schedules
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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