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4.2.2.1
1 Introduction
In RAN2#67 a use case for QoS verification was agreed to be added in the TR for the Minimization of Drive Test SI [1]. In the RAN2 discussion however, it was debated if specific UE measurements and logging for QoS verification are needed; if a NW based solution could provide the same information without adding extra complexities and allowing utilization of QoS use case already for pre-MDT UEs..
This document provides an outline of what a NW based solution would entail fulfilling the required measurement information. In conclusion it seems that NW based solution can provide quite efficient mechanics for QoS verification and it would be possible to perform it without special UE measurement and logging requirements for QoS verification is needed for MDT.
2 Discussion 

As outlined in [2], the main objective for the QoS verification is to assess the quality of service at the end user. The verification aims to support activities that are initiated in order to fulfill performance targets set in planning and deployment of NWs, as well as in testing the overall performance of a technology over a prolonged deployment or upgrade phase.
Evidently the coverage of a radio technology such as LTE is an essential part of what end user QoS is obtained in the end, as well as the importance of successful procedures/measurements for mobility, call set up and measurements for efficient network control of those including scheduling. As coverage and HO aspects/troubleshooting including the optimization of those are specifically covered by a different Use Cases, these are not included in detail in this document, but discussed in [3]. It should be also noted that if coverage is optimized (coverage MDT/SON) then QoS would also be optimized simultaneously and that this should be assessed in addition to evaluating additional benefit of doing  QoS verification by itself. It seems that the main interest for the QoS verification Use Case specifically, is service performance or throughput correlated with a coverage area, e.g. positions in a cell, in such a way that hot-spots or trouble areas can be detected.
In general, the Nw/eNB has knowledge on signal quality, scheduled bitrates, used bit rate, UE power, log channel priorities, HARQ operating point (BLER etc), GBR, cell load, interference and missing/dropped PDUs (RLC, PDCP, ..) and so on.  By logging a selection of those, combined with a location/positioning request, a very detailed performance and throughput log can be obtained. The end result, if necessary, can furthermore be aggregated for a number of UEs and transferred to a NW node above the eNB. With the positioning information added, a plot of the coverage area (not only cell level statistics) can be obtained. In problem areas, i.e where the UE has low QoS/failures due to e.g. coverage, load or user mobility the measurement and logging of those specifically will in addition give the additionally required information.

Comparing with a UE based solution, without e.g. the eNB involvement; if the end result is aimed at increasing the coverage, the capacity or to change the RRM settings, this has to be based on cell level and system level (neighbor cells etc, interference) assessment in the end as the QoS (as well as coverage) cannot be optimized cell basis as parameter changes in a cell most probably will affect situation in the neighbor cells simultaneously. This in turn does require at some point a correlation with NW-level information/logs for which the same type of information already is given. 
QoS verification or any other measurement require reliable and sufficient statistical analyze. This analyze in turn require adequate volume of measurements to sufficiently give confidence in the results. A NW based measurement function will allow a selection that may include a large quantity of , or all, UEs present in NW. 
2.1 Measurement log comparison
In [2], logging of data volume and packet loss for a given Data Radio Bearer was used to derive the user throughput/QoS. The data volume was proposed as the number of bytes of PDCP SDU per logging period.
In addition to the throughput logs, radio measurements and location information were added if available.

A NW based solution for the QoS verification would require measurement/logging of similar quantities. Looking at what information is available in e.g. the eNB by current specification; assuming that location information can be requested from the UEs, a NW based solution could provide the necessary information that is required according to proposed measurement for the QoS Use Case in [2]. 
 Note though, that information from UEs not amending exact positioning information can be used by doing simple estimates of location in the NW e.g. location in cell level. These measurements can be additionally correlated to those with an accurate position. It can be assumed that a UE based solution/or any solution would require this in addition. This is especially true if the volume of UEs with the required functionality is low (e.g. positioning or special MDT log capabilities). It can also safely be assumed that even with a positioning capability in the UE, the time of obtaining an accurate position may take up to 30 seconds or more and that a large population of UEs does not have a positioning capability, have this functionality turned off or are in typical indoor environments. Thus it would be good if QoS verification could work to some extent without accurate UE positioning information.
In [2], for the impact analysis the payload of each measurement log was discussed. It can be noted that if a large number of UE, possibly at similar triggering/time instances, report the measurement log, it would result in a high UL/NW load, only for conveying the measurement logs (> 5Mbyte/ 2 second logging, 24hrs). A NW solution on the other hand could for instance, aggregate and combine several reports for data conveyed to higher NW nodes and thus alleviate inter NW interface load to a great extent. A NW based solution would also be aware of, contrary to Ue base solutions only, of the instantaneous NW, serving cell or neighbor cell load/interference situation, and increase the useful information for optimization and/or problem solving.
3 Conclusion and Proposal
This document has provided an outline of what a NW based solution would entail fulfilling the required measurement information for QoS verification. In conclusion it is evident that the sought measurements can be provided with existing means by the NW and that no new UE measurement and logging for QoS verification is required for MDT.

Proposal: no UE measurement and logging for QoS verification is required for MDT
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