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1 Introduction
This document explores high level view and requirements for QoS verification for MDT. 

In the MDT RAN WID we find the following text describing the scope. 

“For the QoS use case, the following should be considered: 

· Usage of UE specific QoS measurements to verify performance relevant to end user perception. This also allows detecting critical conditions and determining the need to change the network configuration, parameter settings or capacity extension.
· Usage of UE location information to do a QoS benchmarking geographical map. 
· Correlation of UE specific QoS measurements with other available information, e.g. link adaptation information, for root cause analysis to find critical factors determining observed QoS. 

· In particular, throughput QoS measurement shall be taken into account, and other QoS related measurements can be considered.

· It should be taken into account user-perceived non-availability of connection, e.g. at lack of coverage, frequent connection recovery or frequent handover. The actual coverage is assumed to be verified primarily with other (than QoS) measurements defined for coverage optimization use case.

· QoS related measurement and logging performed in the UE will be considered unless the same level of enhancement can be obtained, on a case-by-case basis, by measurements and logging in UTRAN/E-UTRAN”
2 Discussion
General principles

QoS is a vast topic. On application level often jitter buffer measurements, and measurements relating to the media play-out are done to be applicable to user experienced QoS. For Video and voice there are also “subjective” measurements like MOS, mean opinion score. Although interesting, it would seem better to focus MDT towards metrics that are more directly related to the operation of the L1 and L2 of the wireless interface  

Proposal 1: QoS measurements that are available at AS shall be considered. 

As for other MDT measurements, location information is an essential piece. 
Proposal 2: Following principles for other MDT measurements, it shall be possible to correlate QoS measurements with UE location information. 

As for other MDT measurements, time information is important. 

Proposal 3: Following principles for other MDT measurements, it shall be possible to correlate QoS measurements with time stamp information. 

In general, we make the assumption that a smart radio access network would do QoS differentiation per QoS class. Thus QoS measurements for UEs running applications of different QoS classes would not be directly comparable. Also, typically different applications may run
Proposal 4: It shall (at least) be possible to correlate a QoS measurement with the QoS class of the data that is transmitted.  

Ways of Working

For the QoS verification use case we could assume the following basic work flow
1. Discuss & Agree to have a specific QoS MDT measurement
2. For the QoS measurement, Discuss & Agree on desired character and detail requirements
3. For the QoS measurement, Discuss & Agree architecture and detail measurement definitions. 

4. For the QoS measurement, Discuss & Agree on potential other observations or measurements that would be relevant to explain the causes of the observed QoS.
QoS MDT measurements: Throughput
As suggested in the WID, a throughput measurement should be taken into account. We note that throughput is a major QoS observation for bit-hungry TCP applications, and is a major benchmarking metric. Because already in the WID, we skip the detail usefulness discussion.
We note that a throughput measurement can be somewhat complex, but could be considered the most important QoS measurement. Thus it is important to start progress on a throughput measurement as soon as possible. 

Proposal 5: A throughput QoS measurement shall be defined for MDT, for both DL and UL.
For a throughput measurement, to determine the desired character and detail requirements the following should be considered: 

· Shall the throughput measurement be defined in a L2-oriented or L1-oriented way? 

· L1-oriented way could be to observe the L1 transport of bits in the active TTIs, 

· L2-oriented way could be to observe L2 transport of bits during periods for which L2 is active / for which data is buffered. 

Although an L1-oriented measurement may give good indication of L1 performance at certain geographical location, the L2-oriented definition is more related to end-user experience

Proposal 6: The throughput measurement shall be L2 oriented, i.e. it should reflect L2 bits transported over the air interface over a time period during which data is buffered in L2. 
QoS MDT measurements: Data Loss
We consider that data loss within the bounds defined by the QoS class is normal, allowed and normally not significant for the user experience. “Abnormal” data loss could be a sign of critical conditions that need to be addressed and could possibly be interesting for MDT. 
At this point in time we think the importance of a data loss measurement is less than a throughput measurement, but if agreed it would be less complex and could probably be defined more quickly. 

Thus we have no proposal for a data loss measurement. 
QoS MDT measurements: Latency
We consider that retransmissions latency within the bounds defined by the QoS class is normal, allowed and normally not very significant for the user experience. However, for UEs in bad radio conditions we could expect the number of needed transmissions could grow quite high, and RLC retransmissions may be needed. Thus for some QoS classes it may be a common occurrence that latency exceeds QoS class limit at the cell edge.
We note that latency requirement is significant for many applications, in particular FPS kind of gaming. 
However, we see that the implementation of a stringent latency measurement may be somewhat complex, especially if considering both initial buffering and retransmissions. We also note that it is difficult to implement a stringent latency measurement in the receiving end as it is not clearly known when data arrived in the buffers. 
Considering the complexity we have for the moment no proposal for a Latency measurement. 
3 Proposals

Proposal 1: QoS measurements that are available at AS shall be considered. 

Proposal 2: Following principles for other MDT measurements, it shall be possible to correlate QoS measurements with UE location information.
Proposal 3: Following principles for other MDT measurements, it shall be possible to correlate QoS measurements with time stamp information. 

Proposal 4: It shall (at least) be possible to correlate a QoS measurement with the QoS class of the data that is transmitted.  

Proposal 5: A throughput QoS measurement shall be defined for MDT, for both DL and UL.

Proposal 6: The throughput measurement shall be L2 oriented, i.e. it should reflect L2 bits transported over the air interface over a time period during which data is buffered in L2. 
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