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1 Introduction
In the last RAN4 ad hoc meeting, the issue on the RSTD STD requirements was raised [1]. It was suggested that the system analysis should be provided to see the benefits of STD measurement and report. In this contribution, we shall show our simulation results for bandwidth of 1.4MHz and 10MHz. From the simulation results, we observe that it seems to be of no significant benefit using best-M selection for OTDOA positioning. 
However, we think that whether STD should be measured and reported should not be decided by RAN4. From RAN4 standpoint, we would need a little complex test methodology for RSTD STD measurement. And it seems that STD could not be measured directly. So it would require a lot of time to discuss how to measure the quality of RSTD in RAN1/2 and how to test it in RAN4. Due to the tight time in Rel-9 for LTE positioning, we would prefer not to include the measurement of RSTD STD in the Rel-9 core specification and discuss it in the future beyond Rel-9. And we note that the rstdStd has already been written in TS36.355. Maybe we need an LS to RAN2 to express the point of view of RAN4.
2 Discussion
2.1 Best-M selection under baseline framework
To our understanding, STD would be used by network for calculating UE position based on the RSTD measurements with that quality indicator. We use the best-M selection as the initial baseline algorithm to evaluate the benefit, where network select M RSTD measurements out of the neighbour cells listed in the assistant data with the best quality to compute the UE position and M is a constant value. The simulation assumptions are given in Table 1 and Figure 1. In our simulation, considering that the PRS already uses a fixed frequency shift which depends on NcellID, the networks are planned with regards to minimizing PRS-to-PRS interference. A simple way is to set the first element of a frequency shift sequence the same as the CRS shift of the cell, i.e., vshift = NcellID mod6. The cell IDs allocated to 57 cells is described in Figure 1. For 1.4MHz bandwidth, 6 subframes non-coherent accumulation were considered. The simulation results in the bandwidth of 10MHz and 1.4MHz for Case1 and Case3 are given in from Figure 2 to Figure 5.
As we can see, there are some losses for best-M selection algorithm compared to the scenario where all the RSTD measurements are used when M is small, because some RSTD measurement with medium quality would be precluded from positioning. And when M becomes larger, the loss becomes negligible. So for best-M, we argue that 
· The benefit of RSTD STD measurement is to save computation and up-link communication from UE to eNB. But the proper M should be chosen. 
· There is little gain of best-M over selecting all RSTD measurements.
Table 1. Simulation assumptions

	Parameter
	Assumption

	Cell layout
	Hexagonal Grid, wrap around

	Inter-Site distance
	500m, 1732 m

	Antenna gain
	15 dBi (3-sector antenna as defined in TR 36.942)

	Distance-dependent pathloss
	L=128.1+37.6log10(R) (R in km)

	Carrier frequency
	2 GHz

	Penetration loss and UE speed
	20 dB, 3 km/h 

	System bandwidth
	10 MHz, 1.4MHz

	eNB power
	46 dBm

	UE noise figure
	9 dB

	Lognormal shadowing standard deviation
	8 dB

	Shadowing correlation 
	Between sites
	0.5

	
	Between sectors
	1

	Correlation distance of shadowing
	50 m

	Channel model
	ETU

	Network synchronization
	Synchronous

	Positioning subframe
	Normal subframe

	Cyclic prefix
	Normal CP

	Number of PDCCH symbols
	3

	Number of transmit antennas
	PRS
	1

	
	CRS
	2

	Number of receive antennas
	2
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Figure 1: Cell ID assignment.
[image: image2.emf]0 10 20 30 40 50 60 70 80 90 100

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

Position error (m)

CDF

Case1, 10MHz, ETU

 

 

all sites

best 10sites

best 5sites


Figure 2 Best-M simulation results for Case1@10MHz and ETU
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Figure 3 Best-M simulation results for Case3@10MHz and ETU
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Figure 4 Best-M simulation results for Case1@1.4MHz and ETU
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Figure 5 Best-M simulation results for Case3@1.4MHz and ETU
2.2 Compare-and-Delete algorithm
In this section, the other possible method to employ the STD is discussed, namely, compare-and-delete algorithm. In this algorithm, we can model the RSTD measurement quality, e.g., STD, using a statistical distribution, such as a Gaussian distribution. We can set some kind of threshold for the RSTD measurement selection. When RSTD is estimated, UE could use this threshold to preclude some RSTD measurement with obviously impossible error. Thus the performance of OTDOA positioning might be improved. But when a large number of RSTD with acceptable quality was reported, it would be negligible gains of compare-and-delete algorithm over selecting all, while the gain might be outstanding when the number of RSTDs reported is a little small.
3 Proposal and conclusion
In this contribution, we discuss how to employ STD to improve the positioning performance. Here we use two possible positioning algorithms, that is, best-M selecting and compare-and-delete algorithm. It could be seen that by using Best-M the gain is not obvious under the agreed baseline working assumptions in RAN4, and due to the tight time scale in Rel-9 for LTE positioning we would prefer not to include the measurement of RSTD STD into the Rel-9 core specification and discuss it further beyond Rel-9. And we note that the rstdStd has already been written in TS36.355. Maybe we suggest an LS to RAN2 to express the point of view of RAN4.
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1. Overall Description

RAN4 notices that the quality indicator of RSTD, namely rstdStd, has already been specified in TS36.355. After the analysis, it is shown that the gain would be little under the agreed baseline working assumptions in RAN4. From RAN4 standpoint, we would need a little complex test methodology for RSTD STD measurement. It would require a lot of time to discuss how to measure the quality of RSTD in RAN1/2 and how to test it in RAN4.
Due to the tight time scale in Rel-9 for LTE positioning RAN4 would prefer not to include the measurement of RSTD STD into the Rel-9 core specification.
2. Actions
To TSG- RAN2: RAN4 kindly requests RAN2 to take the above decisions of the measurement of rstdStd in RAN2 related  specification.
3. Date of Next TSG-RAN WG4 Meetings:
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