3GPP TSG-RAN WG2 Meeting #77Bis
R2-121264
Jeju Island, Korea, March 26 ~ 30, 2012
Agenda item:


5.2.2
Source:
ZTE
Title:
Discussion on the accuracy requirement of location information for MDT
Document for:

Discussion and Decision

1
Introduction

In the current spec, locating methods specified in TS 36.305 [42] applicable to E-UTRAN comprise:

-
network-assisted GNSS methods;

-
downlink positioning (OTDOA);
-
enhanced cell ID method.
In this contribution, we will discuss the accuracy of location measurement OTDOA and enhanced cell ID, and try to find out whether the accuracy of these location measurements can reach the requirement of MDT.
2
Discussion

OTDOA (Observed Time Difference of Arrival)

OTDOA positioning method will make use of the measured timing of downlink signals received from multiple eNBs at the UE. The UE measures the timing of the received signals using assistance data received from the positioning server, and the resulting measurements are used to locate the UE in relation to the neighboring eNBs. The theory of the OTDOA positioning method is shown in figure 1 as follow:
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Figure 1: The theory of the OTDOA positioning method

According to the figure above, the UE's position is determined by the intersection of multiple lines from at least three eNBs. The accuracy of the position estimates made with this technique depends on the precision of the timing measurements; the relative position of the eNBs involved, and is also subject to the effects of multipath radio propagation. The best results are when the eNBs equally surround the UE without any block. If they do not, there is a reduction in accuracy, which is sometimes termed the Geometric Dilution of Position (GDP). An example of accuracy reduction of OTDOA measurement can be found in figure2 as follow:
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Figure 2: An example of accuracy reduction of OTDOA measurement

In figure 2, three eNBs have been located on the top different buildings, and one UE is located at the bottom of building A. The UE can receive the signals from all the three eNBs. But considering the shadow effect, the UE can only receive signals from eNB-(c), which is shown as green line in the figure 2, by the reflecting of building B instead of from eNB-(c) directly. In this case, the calculation result of OTDOA location measurement based on the measured timing of downlink signals received from these three eNBs is shown as figure 3:
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Figure 3: OTDOA location measurement calculation result

In figure 3, we can find that there would be a big difference between the real position and the calculated position due to the error caused by the reflecting of signals, which may often happen in the downtown area. 

enhanced cell ID method (TA+AOA)

Enhanced Cell ID (E-CID) positioning refers to techniques which use additional UE and/or E‑UTRAN radio resource related measurements to improve the UE location estimate. For E-UTRAN access, these measurements may include the Timing Advance (TADV) and Angle of Arrival (AoA). But unfortunately, the TADV+AOA location measurement may suffer the similar problem indicated in the OTDOA part. An example is given in figure 4:
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Figure 4: An example of accuracy reduction of TADV +AoA measurement

In figure 4, the UE can only receive signals from eNB-(a) by the reflecting of building B instead of from eNB-(a) directly due to the shadow effect. The reflecting of signals will have negative impact on both the TADV and AoA measurement. In this case, the location calculation result from the TADV and AoA location measurement is shown as figure 5:
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Figure 3: TADV +AoA location measurement calculation result

Similar as OTDOA, the reflecting of signals will cause an error in the estimation of both of Tadv and AoA, and leads to a difference between the real position and the calculated position.

3
Conclusion

According to the analysis above, we can find that the accuracy of both the OTDOA location measurement and the enhanced cell ID method will be impacted by the environment (e.g. multipath, radio propagation, reflecting of signals) considerably, and it would be very difficult for the Network to know whether the calculated location result is accurate enough or not. Considering that the “wrong” location information may lead to a misunderstanding and confusing of the MDT measurement result, we suggest discussing the following questions before we go to the detail solution for LCS based location methods:

Question 1: Whether the OTDOA location measurement and enhanced cell ID method can fulfill the accuracy requirement of detail location in MDT, or it can only be treated as an enhancement of finger print?
Question 2: If the calculated position from OTDOA and enhanced cell ID can be treated as detail location in MDT, considering the different accuracy, whether it is necessary for the NW to distinguish this kind of calculated location result and GNSS location result?
Question 3: If the calculated position from OTDOA and enhanced cell ID can not fulfill the accuracy requirement of detail location in MDT, whether the LCS based location methods are still needed in MDT?
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