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Discussion and Decision
1. Introduction
In RAN#53, the Rel-11 work item of the MDT enhancement was approved in [1]. It is stated in the WID that ‘improvement on solutions to obtain detailed location information for MDT should be considered’. So, there were many contributions on this topic in RAN2#75bis and #76. It has been observed, however, that the usefulness of the detailed location information would depend on its accuracy as well as the increase of the availability of the detailed location information. In the Rel-10 discussions, it was proposed to introduce the accuracy information, i.e. “uncertainty” IE [2], but it was not agreed. This was because some companies considered it would be an optimization and they had a concern on the UE complexity. Now that it is time to discuss the enhancement as Rel-11 MDT, it should be reconsidered the issue of the accuracy. In this contribution, the possible alternatives and comparisons of alternatives are shown. Finally, we propose to agree on a way forward that an enhancement related to the accuracy of the detailed location information can be introduced in Rel-11 MDT.
2. Discussion
2.1
Necessity of the accuracy information
The necessity of the accuracy information was already discussed in the past RAN2 meetings [2]-[4]. The main purpose of introducing the accuracy information is in order for operators to determine whether the reported detailed location information has an acceptable reliability for using e.g. to create coverage mapping. Instead of the actual accuracy information, the implicit indication of satisfying a criterion for this determination may be useful. 
On the other hand, some companies seemed to think there would be a solution to estimate the accuracy at the network based on the measurement results (e.g. RSRP) reported with the detailed location information (e.g. GPS location information). However, we would expect that the RSRP could be different in time even at the same location and it could not be one-to-one mapping between e.g. the RSRP and the accuracy of GPS location information. So, it is not very clear how this estimation can be achieved and if the reliability is actually ensured.  Therefore, the accuracy information is necessary for operators to utilize the MDT measurements efficiently as much as possible. 
It should be noted that the UE does not have to do any additional efforts to obtain the accuracy information and whether the UE reports the accuracy information depends on its availability, i.e. what type of positioning device is equipped with the UE. 
Observation 1: The accuracy information is helpful for operators to utilize the MDT measurements for later work efficiently. 
2.2
Possible alternatives
There are 3 alternative solutions given in Rel-10 discussions as shown below. 
· Alt.1: 
The UE reports the detailed location information with the “uncertainty IE”, if available. 
+
The simplest solution, because what the UE has to do is to include the “uncertainty IE” only if available.
+
The accuracy information can be collected with negligible additional complexity.
-

When “uncertainty IE” is available, the UE has to report/log additional 7 bits [2].
· Alt.2: 
The RAN node sends the uncertainty threshold to a UE configured with the MDT. The UE reports the detailed location information if the uncertainty (if available) satisfies the indicated threshold. Otherwise, the UE does not report the detailed location information. NOTE: if the RAN node does not send the threshold, then the UE reports the detailed location information without “uncertainty IE” regardless of its uncertainty.

+
No additional reporting overhead, because only the detailed location information with acceptable reliability is reported/logged.
-
The accuracy information is limited/minimum at the network.
-
The UE has to compare the obtained uncertainty to the configured uncertainty threshold.
· Alt.3: Hybrid of Alt.1 and Alt.2.
The RAN node sends the uncertainty threshold to a UE configured with the MDT. The UE reports the detailed location information with the “uncertainty IE”, if the uncertainty (if available) satisfies the indicated threshold. Otherwise, the UE does not report the detailed location information. NOTE: if the RAN node does not send the threshold, then the UE reports the detailed location information without “uncertainty IE” regardless of its uncertainty.
+
The useful detailed location information is only reported/logged. 
+
The accuracy information could be collected.
-

The UE has to compare the obtained uncertainty to the configured uncertainty threshold.
-

When “uncertainty IE” is available and it satisfies the configured uncertainty threshold, the UE has to report/log additional 7 bits [2].
The comparisons of alternatives are shown in Table 1. From both the additional UE complexity and the signalling overhead in DL point of view, the Alt.1 is better than the Alt.2 or 3, while the reporting overhead in UL point of view, the Alt.2 is better than the Alt.1 or 3. In Rel-10 discussions, the reporting overhead attracted much attention. However, the number of additional bits is just 7 (bits) and this is much smaller than other optional IE’s, e.g. Altitude of 16 bits, Horizontal velocity of 20 bits [5]. In addition, the additional overhead would be an issue only for Immediate MDT, because in Logged MDT the network can configure the parameters of Logged MDT so as to (almost) fill the memory supported by the UE and the UE stops logging if the memory is full. Hence, even if the accuracy information is requested, the additional burden is (almost) nothing. On the other hand, in Immediate MDT the reporting of the detailed location information would not be done so frequently with considering the purpose of the MDT measurement, e.g. coverage mapping, and the possible application service using GNSS. For instance, the report interval would not be every e.g. 240 ms, but every a few seconds or minutes or possibly 30 minutes. Based on the discussion above, we prefer to go for the Alt.1. 
Table 1: Comparisons of Alternatives

	
	Alt.1
	Alt.2
	Alt.3

	Additional UE complexity
	Negligible
	Medium
	Medium

	DL Signalling overhead
	None
	Very small
	Very small

	UL Reporting overhead
	Small
	None
	Smaller


Observation 2: It would be preferable to go for Alt.1 from the trade-off between the UE complexity and the overhead point of view. 
At this stage of Rel-11 discussion, it may be a bit early to select the alternative. So, at first we would like to propose to agree on the introduction of some enhancement with respect to the accuracy of the detailed location information as a way forward. Then, it can be discussed in future meetings which alternative (Alt.1-3 or another one if any) is standardized. 
Proposal: RAN2 agree on the way forward below:
· RAN2 will enhance the Rel-10 MDT with respect to the accuracy of the detailed location information. 

· It is FFS which solution is introduced. 
3. Conclusion

In this contribution we discussed the necessity of the accuracy information of detailed location information and possible alternatives to introduce the accuracy information in Rel-11 MDT. We consider the accuracy information is important and helpful for operators to utilize the MDT measurements efficiently for e.g. coverage optimization. Therefore, we propose the following way forward as the first step.
Proposed way forward: 
· RAN2 will enhance the Rel-10 MDT with respect to the accuracy of the detailed location information. 

· It is FFS which solution is introduced. 
References
[1] RP-111361, Rel-11 MDT WID, “Enhancement of Minimization of Drive Tests for E-UTRAN and UTRAN”, Nokia Siemens Networks, Nokia Corporation, MediaTek
[2] R2-105731, “Uncertainty IE as part of positioning information for MDT”, NTT DOCOMO, NEC, Polaris Wireless
[3] R2-104370, “Additional GNSS Information for MDT report”, NTT DOCOMO, NEC
[4] R2-103543, “Accuracy of location information in MDT”, NEC

[5] TS36.355 v10.3.0, “LTE Positioning Protocol (LPP)”
[6] TS 23.032 v10.0.0, “Universal Geographical Area Description (GAD),”










































