3GPP TSG-RAN WG2 #77bis
R2-121287
Jeju, S. Korea 26-30 March 2012
Agenda item:
5.2.2
Source: 
Kyocera
Title: 
QoS measurement and location association for MDT
Document for:

Discussion and decision

1. Introduction

“Enhancement of Minimization of Drive Tests for E-UTRAN and UTRAN” Work Item was approved in RAN#53 [1]. According to the WID, one of the primary objectives for QoS verification is the enhancement of user experience. In the previous meeting, RAN2 discussed and agreed the following conditions for Rel-11 MDT.
· Will support the use case to obtain in the network information of where data traffic is transferred in different locations within a cell. 

· MDT functionality is required to assess the QoS experience for a specific UE together with location information. The relevant QoS measurements to assess user experience are FFS.

· Throughput measurement where the radio interface is the bottleneck link shall be supported for MDT Rel-11. It shall be possible to correlate those with geographical location (for UMTS and LTE).
· For LTE, the 'scheduled IP throughput' measurement per QCI (as defined in TS 36.314) in the eNB can be used as a baseline for defining the MDT throughput measurement. FFS how to associate location information with this measurement.
· FFS which throughput measurement to use for UMTS.
In the previous RAN2 meeting, it was agreed that the QoS measurement shall be supported for Rel-11 MDT. The main motivation for Rel-11 MDT is to identify regions of poor QoS, for improving user perceiving QoS. According to the current agreement, “Existing standardized L2 measurements shall be considered as the baseline for QoS verification”. RAN2’s agreement to consider the standardized L2 measurements as baseline initially assumes a RAN based architecture is considered. However, the association between the standardized L2 measurements and location information is still FFS. This contribution discusses the association between location information and QoS measurements.
2. Discussion
2.1. The restriction for MDT QoS measurement configuration
It was agreed at the previous meeting that the 'scheduled IP throughput' measurement is taken into account as the one of QoS measurements. For LTE, the 'scheduled IP throughput' measurement per QCI (as defined in TS 36.314) in the eNB can be used as baseline and it shall be possible to correlate those QoS measurements with geographical locations. However it is still FFS how to associate the location information with the QoS measurement.

If location information isn’t reliable, there is a possibility that the RAN or the CN may wrongfully apply UE specific optimization procedures, such as scheduling, resulting in worse overall QoS. Therefore, for improving the accuracy of user perceived QoS evaluation, the network will need to collect the QoS related information with accurate location information. Although the current L2 measurements specify the collection of QoS related information, it should be further mandated that only candidate UEs with active positioning system be selected for MDT QoS measurement. The selected UE should also keep its positioning system active until the reporting of the QoS measurement is completed. And although the detailed procedure of this limitation should be carefully considered, perhaps under the Requested Location Information session, we do believe that MDT QoS measurement should not be configured without feedback from the UE on the activation desirability of its positioning system.
Proposal 1: 
Only UEs with active positioning system should be selected for MDT QoS measurement, and the selected UE should keep the positioning system active until MDT QoS measurement reporting is completed.
2.2. Study of architecture to associate location information with QoS measurements
Once the UEs are selected for MDT QoS measurement, it is necessary to associate the MDT QoS measurements with location information. Three concept level alternatives are proposed below for consideration. One of the primary assumptions for all the alternatives is that the adopted MDT solution should try to limit the increase of additional traffic load esp. when the radio link is congested. Therefore it is necessary to find a good balance between location information accuracy and the increase in traffic load. 
Alternative 1: 
Reuse the periodical measurement reporting with location information
With alternative 1 the UE performs periodical measurement reporting and reports a measurement result with location information only when there is the valid location information. Since the periodical measurement reporting with location information is already available under the current specification, this option will not impact to the specification. From standardization point of view, this option is the simplest enhancement. However there are some concerns. For example, if all the UEs report their QoS measurements periodically there will be a considerable increase in traffic load. Also measurement results without location information are likely useless for MDT and the eNB will need to determine what to do with the QoS measurement without location information.
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Fig1. Reuse the periodical measurement reporting with location information

Alternative 2: 
Enhance the periodical measurement reporting with location information
The aim of alternative 2 is to reduce the total amount of signalling load. If the UE is configured for MDT QoS measurement, the UE should report measurement results only in case there is valid location information. It is FFS what is considered valid location information. This reporting mechanism may also be referred to as event trigger reporting. We assume there will be some specification impacts. Since the network may not receive periodical QoS measurements due to the lack of valid location information it may more difficult for the network to determine the proper configuration strategy, including UE selection. We think further study is needed for this Alternative.
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Fig2. Enhance the periodical measurement reporting with location information (*example)
Alternative 3: 
UE log its location information and report it requested by Network
With alternative 3 the eNB provides the UE with the absolute time during MDT QoS configuration. The UE logs at least its location information with a time stamp and reports the information upon request from the network. This is similar to the network initiated log retrieval for Logged MDT. The network should also log the QoS related information with time stamp (and some other complementary information if needed). With this alternative the network can collect UE’s location information when traffic load improves. It’s FFS which entity does the association of location information with QoS measurements. However NW/UE complexity will be increased with this alternative esp. if association time between QoS measurements and location information is very tight. Furthermore, this alternative will also involve additional procedures that will impact the current specification.
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Fig3. UE log its location information and report it requested by Network (*example)
Unlike the event-triggered measurements associated with the Rel-10 Immediate MDT, the QoS measurements proposed for Rel-11 may be performed frequently for many UEs and frequent reporting of location information from the UE will have a significant impact to the traffic load. To limit the impact to the traffic load, the reporting of location information should be under network control. Among the 3 alternatives, alternative 3 provides the most flexibility for the network and reduces the impact to the traffic load. In other words, only the most pertinent measurements are collected at the most appropriate condition. So we prefer to adopt Alternative 3 at this time. However we also think RAN2 should first discuss how periodical measurement reporting could be enhanced with location information i.e., Alternative 2. RAN2 should carefully consider all alternatives before making a final decision.
Proposal 2:
RAN2 should consider the necessary enhancements to the periodical measurement reporting with location information.
Proposal 3:
RAN2 should consider alternative 3 as one of the candidate procedures for associating location information with QoS measurements.
3. Conclusion
This contribution discuss about how to associate location information with QoS measurements. We provide initial studies and have the following proposals.
Proposal 1: 
Only UEs with active positioning system should be selected for MDT QoS measurement, and the selected UE should keep the positioning system active until MDT QoS measurement reporting is completed.
Proposal 2:
RAN2 should consider the necessary enhancements to the periodical measurement reporting with location information.

Proposal 3:
RAN2 should consider alternative 3 as one of the candidate procedures for associating location information with QoS measurements.
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