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1 Introduction
In RAN2#77 meeting, location information for QoS verification has been discussed case by case [1][2], and the following agreements have been reached:

1) Scheduled IP Throughput: The location information which might come with radio measurement in MDT Rel-10 can be correlated with LTE Scheduled IP throughput measurements (enhancements to obtaining location information are not precluded).
2) Traffic Location: Existing solutions such as location reporting for/with DL mobility measurements can be used (enhancements to obtaining location information are not precluded).
In this contribution, we firstly discuss some general consideration for obtaining location information for QoS verification, and then we address the correlation of location information with throughput measurement.
2 Discussion
General consideration for obtaining location information
In RAN2#77 meeting, how to obtain location information is discussed for scheduled IP throughput and for traffic location separately, and the same mechanism is agreed to apply for both of them. Considering the possibility that many other QoS measurements will be defined for MDT later, our concern is whether this mechanism should be extended to all the QoS measurements for MDT.
Currently, QoS measurements belong to immediate MDT. For Rel-10 Immediate MDT, the location information reporting can come from periodic DL radio measurement or event A2 triggered measurement. As different QoS measurements can either be periodic or event triggered, it is straightforward that periodic QoS measurements apply periodic location information obtaining method, and event triggered QoS measurements apply event triggered location information obtaining method. So for the event triggered location information obtaining method is to be used, new trigger events have to be defined for each of the event triggered QoS measurement. 

Nevertheless, in our understanding, use cases to apply the event triggered location information obtaining method may be unnecessary. As we know, location information is fundamental not only for QoS verification but also for coverage optimization and is somewhat independent of use cases. It is foreseen that UE configured with variety of MDT measurements for coverage optimization and for QoS verification will be a common case, thus periodic location information throughout the MDT duration is in most cases required--especially considering that periodic location information is important for coverage map. Therefore, a periodic location information obtaining mechanism independent of QoS measurements is preferred. Of course, it should also satisfy the location requirement of all the configured MDT measurements. In our view, the periodic DL measurement plus detailed location information (enhancements to obtaining location information are not precluded) can be considered as the location obtaining mechanism of all the QoS measurements.
Proposal 1: The periodic DL measurement plus detailed location information (enhancements to obtaining location information are not precluded) should be used for obtaining location information for QoS measurements.
How to correlate location information with Schedule IP throughput measurement

In [3], three methods are mentioned for the correlation of location information with throughput measurement: 1) by active time, 2) by time stamp, and 3) by measurement period. For the first two methods, there is no measurement period defined for Scheduled IP throughput, a measurement may span several DL measurement periods or less than one measurement period, as illustrated in Fig 1. This brings some difficulty on the correlation of location information with throughput measurement. For example, if a data burst continues for several minutes, during this period UE may report several detailed location information that differ widely from each other. In this case how should eNB determine the location information which to be correlated? 
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Fig 1 illustration of data burst and location information
In order to avoid the correlation problem mentioned above, a measurement period in the eNB should firstly be defined for the scheduled IP throughput. For data burst that spans two or more measurement periods, the portions within each measurement period are considered as separate data bursts and the throughput calculation can be done separately for them. Whether there is a need for averaging the throughputs of data bursts in one measurement period is FFS. In this way not only data burst can be restricted from spanning several locations, but also it can simplify OAM operation. Because OAM doesn’t need to guess why during some periods there is no measurement result generated and how long one measurement result may correspond to. Thus we suggest defining measurement period for Scheduled IP throughput measurement.

For periodic Scheduled IP throughput measurement, the principle to configure UE the measurement period is that the period of DL radio measurement for MDT should be in multiples of QoS measurement period. This principle ensures that there is at least one throughput measurement result in one DL measurement period. The throughput measurements in one DL measurement period are correlated to the location information associated with that DL radio measurement. The illustration of the correlation of location information with QoS measurements is shown in Fig 2. The throughput measurement results #1, #2 and #3 between DL measurement #1 and #2 are associated to the location in DL measurement #1(here, data bursts in throughput measurement period  are not averaged), and the throughput measurement results #4, #5 between DL measurement #2 and #3 are associated to the location in DL measurement #2.
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Fig 2 illustration of the correlation of location information with QoS measurements
So we propose that:

Proposal 2: Define period for Scheduled IP throughput measurement and the value of the period should satisfy that the period of DL radio measurement is in multiples of the period of Scheduled IP throughput measurement.

3 Conclusions and Proposal
This document addresses the location information for QoS measurements, and the following is proposed:
Proposal 1: The periodic DL measurement plus detailed location information (enhancements to obtaining location information are not precluded) should be used for obtaining location information for QoS measurements.
Proposal 2: Define period for Scheduled IP throughput measurement and the value of the period should satisfy that the period of DL radio measurement is in multiples of the period of Scheduled IP throughput measurement.
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