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Discussion and decision

1. Introduction

In RAN#53, “Enhancement of Minimization of Drive Tests for E-UTRAN and UTRAN” was approved as a new WI [1]. And during the previous RAN2 meeting, two conditions for Rel-11 MDT were agreed.
1　Existing standardized L2 measurements shall be considered as the baseline for QoS verification, when assessing the need for potential enhancements to complete/improve the QoS verification. For MDT the applicable measurements would be made UE-specific or even RAB specific. 

2
When evaluating a measurement for its applicability to QoS verification, all factors which can impact the usefulness of the measurement should be considered; what kind of inaccuracy the various factors will cause and what other parameters and measurements should be considered at the same time.

One of the primary objectives for QoS verification is for the enhancement of user experience.  In order to narrow the focus for QoS verification and reduce complexity for the network and the UE this contribution points out the key QoS factor that is most beneficial to the end user and considered a mechanism for accurate location association.
2. Discussion
2.1. QoS Measurements
2.1.1. QoS measurements to be considered
Many types of QoS measurements, such as throughput, Packet Loss and Latency (Packet Delay and Drop Rate), are already defined in the current specification.  However, from the end user’s perspective throughput is probably the most important QoS since throughput has a larger affect on the end user’s experience than any other QoS criteria.  Therefore we believe RAN2 should focus on the UE specific throughput measurement.
  Meanwhile, it’s decided that existing standardized L2 measurements shall be considered as the baseline for QoS verification in the previous RAN2 meeting.  The currently agreed baseline to use L2 measurement is a good start but it does not completely address UE specific throughput measurements so we need to have additional enhancements.
Proposal 1:
RAN2 should focus on the UE specific throughput measurement, for both UL and DL.
Observation 1:
L2 measurements provide good cell level throughput results but additional enhancement will be needed to obtain UE specific throughput measurements.
2.1.2. When throughput should be measured
If RAN2 agrees with proposal 1, RAN2 has to consider when a throughput measurement is performed.  Throughput may be divided into 2 main conditions　i.e. low throughput or high throughput.  From the end user’s perspective, RAN2 should first focus on low throughput measurement and consider how throughput measurement is to be obtained.  
While one of the motivations of throughput measurement is to detect the capacity overshooting condition, it does not directly affect the user’s experience.  Therefore, only the low throughput condition needs to be considered for now.  In order to determine the low throughput condition, the measurement procedure will require that the UE determines its own estimated throughput.  The definition of “low throughput” and how the “low throughput” condition is to be defined at UE is FFS. 
Proposal 2:
RAN2 should first focus on low throughput measurements.  It is FFS the definition of low throughput and how the low throughput condition is to be defined at the UE.
2.2. Study of architecture for throughput QoS measurement
The main motivation for Rel-11 MDT is to find the location of poor QoS.  If location information isn’t reliable, there is possibility that RAN or CN may wrongfully apply UE specific optimization procedures (e.g., scheduling) resulting in worse overall QoS.
Observation 2:
The location information accuracy is very important for MDT QoS measurement.

While it is agreed that “Existing standardized L2 measurements shall be considered as the baseline for QoS verification” at the last meeting, the detailed architecture of QoS verification is still FFS. It is reasonable to expect the network to benefit from QoS related parameters reported by the UE while in Connected.  For throughput verification, the measurement may be obtained one of two ways; (e)NB measures UE specific throughputs or UE measures UE specific throughputs.  If MDT QoS measurements are based on enhancements to the current L2 measurements, then allowing the (e)NB to measure UE specific throughput is quite reasonable.  However, if RAN2 decides to adopt the (e)NB based architecture accurate location information must still be obtained from UE.
Observation 3:
Regardless of how the UE specific throughput measurement is determined, location information is still expected to be reported by UE.
One of the main causes of “low throughput” is network congestion/overload.  In contrast to RLF, the issue with poor QoS may continue for a prolonged duration.  If the UE frequently reports low throughput conditions, this could further increase the load to the already congested network.  Also frequent retransmissions due to low throughput may also increase the UE’s power consumption.  Therefore UE should not be reporting MDT-type information to further strain the network during low throughput condition.  It would be more reasonable for UE to log the location information during low throughput condition and report the location information after adequate throughput is restored.  It is FFS whether the reporting should be requested by the (e)NB or the UE should autonomously determine when it is best to report.  The network will be required to associate the location information with the throughput measurement as needed. Which network entity performs the association is also FFS.
If RAN2 adopts this architecture, one of the concerns is whether the network can reliably associate the location information with the throughput measurement.  While we believe this procedure results in the least complexity for the UE it does require bewildering complexity for network.  It’s obviously the mechanism whereby the UE sends the logged throughput measurement result, location information and related radio environment information after UE obtains adequate throughput is much simpler, even if UE requires the throughput calculation.  Since the UE will anyway need to perform location measurements we believe RAN2 should consider the use of UE based measurements. 
Proposal 3:
For meaningful QoS measurements, the UE should log at least its location information and report them after UE obtain adequate throughput.
3. Conclusion
This contribution suggests the need for the network to obtain UE specific throughput measurements. In particular, only low throughput condition needs to be determined initially.  To have meaningful throughput measurements, the UE will need to log the location information during low throughput condition and report the log to the network once the throughput returns to normal.  We have the following proposals and observations.
Proposal 1:
RAN2 should focus on the UE specific throughput measurement, for both UL and DL.
Observation 1:
L2 measurements provide good cell level throughput results but additional enhancement will be needed to obtain UE specific throughput measurements.
Proposal 2:
RAN2 should first focus on low throughput measurement.  It is FFS the definition of low throughput and how the low throughput condition is to be defined at the UE.
Observation 2:
The location information accuracy is very important for MDT QoS measurement.
Observation 3:
At least location information expects to be reported by UE.

Proposal 3:
For the location information’s accuracy, UEs should log at least its location information and report them after UE obtain adequate throughput.
4. References
[1] RP-111361, “Enhancement of Minimization of Drive Tests for E-UTRAN and UTRAN”, Nokia Siemens Networks, Nokia Corporation, MediaTek (Rapporteur), RAN#53
