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1. Introduction
In RAN#53 meeting “Enhancement of Minimization of Drive Tests for E-UTRAN and UTRAN” was approved as a new Release11 work item [1]. And location info enhancement is an important topic as shown in the WI:

“Common for the above use cases, improvement on solutions to obtain detailed location information for MDT should be considered. The improvement should focus on increasing the availability of detailed location information when MDT measurement is taken/collected. Hence, extending already defined options for MDT positioning, including the use of 3GPP specified positioning methods, should be pursued.”
In this contribution, we would like to analyse the possible location information enhancements for both the IMM and the LOG MDT.
2. Discussion
2.1. Necessity for Location Info Enhancement
In Release 10 the location information is performed as “best effort”. It was 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 include the same detail location information only once in logged results in UE variables, 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. 
In Rel-11, there are some reasons to make the enhancements:

· SA5 requirement: as mentioned in the LS [2], “for Rel-11 SA5 has come to the conclusion that it is crucial to be able to complement the MDT data with location data also for cases where the UE do not have positioning turned on for another purpose. It should be possible to correlate the positions with the MDT data.”
· Discussion in Rel-10: During the discussion in Rel-10, the necessity to obtain detailed location information for MDT measurements other than the “best effort” way was clarified in several documents. Due to the complexity and battery consumption, it was agreed to leave it as “best effort” in Rel-10. However, since MDT measurement result is used by the operator as an input to identify problem areas, the information of exact place where the measurements of problem areas are taken is essential.
For location info, there are several aspects could be enhanced, e.g., trigger, collection, storage, reporting, etc. Meanwhile, the IMM and the LOG MDT can both be considered. From RAN2 point of view, each aspect involves UE and eNB can be studied.
Proposal 1: More than “best effort” location info enhancement of MDT should be considered in Rel-11.  
2.2. Possible Enhancement for IMM MDT
There were some discussion in Rel-10 about location info enhancement for IMM MDT, and in last RAN2 meeting, some documents [3][4] summarized the alternatives, e.g., MDT is activated whenever there is an active Location Service session, and/or location info acquisition is commenced for each UEs with active MDT configuration.
Before we discuss the detailed solutions, there are some questions to be answered:

1) When to collect the location info for MDT?
2) Which node performs the collection of location info?

3) For Rel-11 UEs without the capability of positioning, whether MDT can be configured for them?

In the following, some initial analysis on the above issues is provided.
For issue 1), there are two main approaches:

· Approach 1: MDT could be activated whenever there is an active Location Service session for the concerned UE.
· Approach 2: Location info acquisition could be triggered for each UE with active MDT configuration.
There are already many analysis on these two approaches [3][4]. For example, approach 1 has little impact on UE, but more restricts for MDT measurement collection; Approach 2 is more flexible, but has large impact on UE. From this point, it is not easy to decide which one or both should be adopted for Rel-11 MDT. Therefore, we propose to further study on at least these two kinds of approaches for Rel-11 MDT.
Proposal 2: Do not exclude any of the above approaches at the first study stage.
For issue 2), it can be divided into two categories according to the nodes collecting location information, UE side and NW side. In case of NW side, the possible node can be  eNB, MME, or other CN nodes (e.g. E-SMLC).
When UE is the node that performs the collection of location info, the UE should have the capability of positioning, e.g., standalone GNSS and/or 3GPP LCS. The approaches mentioned above can both be considered. As the main impacts are on UE side, the battery, storage and complexity for the enhancements should be considered as well.
When NW nodes are responsible for the collection of location info, besides eNB, CN nodes also can be considered, e.g. MME, OAM. But since the CN node based positioning solution is out of the scope of RAN2 and may be discussed in SA first, RAN2 is suggested to consider the eNB based solution. When the eNB based solution involves some CN nodes, it is proposed to send LS to the associated WGs.
Proposal 3: Solutions involved UE and/or eNB should be first studied in RAN2.
For issue 3), the UE’s capability can be concluded into the following two categories:
· UE with positioning capability, e.g. GNSS and/or LCS
· UE without positioning capability
For UE with positioning capability, the approaches mentioned above can both be considered. And UE can be used as the node for collection of location info. On the other side, for UE without positioning capability, it should not be excluded for Rel-11 MDT, even for the case with location info as mandatory. When the UE has no positioning capability, network based positioning can be considered, e.g. TA+AOA, UTDOA etc.
Proposal 4: For Rel-11 UEs without positioning capability, network based positioning can be used to provide location info for MDT.
2.3. Possible Enhancement for LOG MDT
Current measurement for LOG MDT is periodical, and when UE goes into CONNECTED mode, it will report the MDT measurement results based on the request of network. When UE is in IDLE mode, solutions based on LCS can not be used. Therefore, one kind of possible enhancements for LOG MDT is to improve the use of standalone GNSS. Some of the solutions are similar to IMM MDT, e.g., Location info acquisition is triggered for each UE with active MDT configuration. As UE is in IDLE mode, the solutions mainly impact the UE side, so UE’s implementation complexity and battery should be also considered. The study can be started from the improvement of existing standalone GNSS.
Proposal 5: For LOG MDT, enhancement of standalone GNSS based location info should be studied first.
3. Conclusion
In this contribution, we discuss the possible location information enhancements, and summarize the proposals below:
Proposal 1: More than “best effort” location info enhancement of MDT should be considered in Rel-11.  
Proposal 2: Do not exclude any of the above approaches at the first study stage.
Proposal 3: Solutions involved UE and/or eNB should be first studied in RAN2.
Proposal 4: For Rel-11 UEs without positioning capability, network based positioning can be used to provide location info for MDT.
Proposal 5: For LOG MDT, enhancement of standalone GNSS based location info should be studied first.
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