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1. Introduction
In RAN#53 meeting “Enhancement of Minimization of Drive Tests for E-UTRAN and UTRAN” is approved as a new Release11 work item [1]. One important issue in this WI is QoS verification. In this contribution, we would like to analysis the location information related issues of QoS verification measurement.
2. Discussion
2.1. Location Information in Release 10

In Release 10 the location information is performed as “best effort”. It is based on available location information in the UE. For event or periodical triggered measurement report in RRC_CONNECTED, if the measurement reporting is triggered within "validity time" after the detail location information was obtained, UE could include the detail location information only once in the reporting. For periodical logging in RRC_IDLE, UE could store the same detail location information only once in logged results in UE variables (see Figure 1), if the location information is obtained during the last logging interval. To save battery and reduce complication, obtaining location information only for MDT purpose is not allowed in release 10. 
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Figure1 Log of location information in release 10
2.2. Association of Measurement Result and Location Information

Although eNB measurement could cover most QoS measurements, an important purpose of introducing UE performed QoS verification in release 11 is to get the location information in specific areas within the whole area scope of an eNB. Therefore it is significant to associate the QoS measurement result with the location information. The association could be performed either in the eNB or in the UE:
· Since there are existing eNB measurements to perform QoS verification, if some measurement types which are calculated more accurate or could only be calculated by the eNB, the eNB could configure the UE to report the location information in specific time, and then the association is implemented in the eNB. In this way, a lot of signaling overhead could be saved, and the duplicated measurements in both eNB and UE could be avoided. Only the single location information obtained mechanism needs to be enhanced in the UE side. If network based positioning methods could be used, the eNB also could get the UE location information by itself, if so, no enhancements are needed in UE, but the eNB should support related function.
· For measurement types which are calculated more accurate or could only be obtained by the UE, the UE could first associate the measurement results to the related location information, and then store it in the UE memory (for logged MDT) or report it to the eNB (for immediate MDT). In this way, more flexible mechanism could be designed for UE measurement and report, and the time recorded when QoS measurement takes place may be more accurate without transmission delay.
If the association is implemented in the UE, each entry of logs/reports should at least be associated to a location information, otherwise it almost makes no sense for UE specific QoS verification and reporting. The location information may be GNSS, OTDOA, or the RSRP of 1-6 intra-frequency neighboring cells, etc.

Proposal1: Location information is essential for UE specific QoS verification measurement.

Proposal2: The location information could be associated to QoS related measurement in the eNB or in the UE.
2.3. Trigger of Location Information Acquirement
If the QoS related measurement and the association with location information are all performed in the UE side, the relationship between the time of obtaining measurement result and the time of obtaining the location information should be considered. To enhance on the “best effort” report in release 10, UE should better associate the location information to each result to do e.g. a more accurate QoS benchmarking geographical map. 
Since each QoS measurement should be performed in a consecutive period T to get the average quantity [2], the periodical measurement other than event triggered measurement is appropriate. Therefore there have enough time to collect the location information during each QoS measurement interval according to the network configuration. In this case, the frequent collection of location information needs more battery and higher level of UE capability, the concerned UE capabilities to support should also be considered.
Proposal3: Periodical trigger of detail location information collection is appropriate for UE specific QoS verification.
3. Conclusion
In this contribution, we discuss the location information related issues of QoS verification, and summarize the proposals below:
Proposal1: Location information is essential for UE specific QoS verification measurement.

Proposal2: The location information could be associated to QoS related measurement in the eNB or in the UE.
Proposal3: Periodical trigger of detail location information collection is appropriate for UE specific QoS verification.
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