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1
Introduction

The issue of adjusting the successful detection rate for RSTD delay test cases from 90% to 95% was discussed in previous meetings. The motivation, importance and justifications were also presented in [1]. Discussion of the feasibility of meeting the requirement based on the simulation results was also presented in [1, 2]. However, no agreements were reached so far because of the concern on feasibility of meeting the requirements. In this contribution, we will further discuss the issue based on the RSTD link-level simulation results presented by various companies in past meetings [3, 4, 5, 6]. 
2 Successful rate of RSTD delay tests

RSTD measurement delay is the time required for the UE to detect and measure intra- or inter-frequency RSTD measurements after the UE receives the OTDOA assistance data. The OTDOA assistance data provides the information for the UE to search and measure RSTD, such as the number of cells to be searched, the frequency of the cells, the PRS configurations, etc. The OTDOA assistance data provide the UE with the information on which cells should be searched. From the information, the UE knows when it should report back the RSTD measurements. In principle, the UE should not and would not delay the reporting of the RSTD measurements beyond the required time delay even if some of the cells are not detected or some of received PRS signals are not strong enough. In another word, the network would expect the UE always to report the RSTD measurements within the defined delay limit, and the UE should not report the RSTD beyond the time delay derived from OTDOA assistance data during the RSTD delay tests. 
For the UE to pass the delay test case successfully, the UE would not only report the RSTD measurements within the defined delay limit, but also detect correctly the configured cells with certain successful rate. In previous meetings, we had discussed necessity of raising the successful rate. One of the reasons is that both the successful rate of the RSTD accuracy tests and RSTD delay tests are set independently as 90%. A UE passes both tests does not warrantee the UE could provide the RSTD measurements successfully , i.e., provide RSTD  with required accuracy and within the required delay limit of with the required rate of 90%. Thus, to make sure the UE could provide the RSTD measurements successfully with the required rate of 90% or higher, we would either include the successful rate of the RSTD measurement accuracy tests or successful rate of the RSTD delay tests or both. 
Giving the fact that the increasing RSTD measurement accuracy may be more difficult than sensing back RSTD measurements on time, we have proposed to keep the successful rate of RSTD measurement accuracy tests as 90%, but increasing the successful rate of RSTD measurement delay tests to 95%. Some companies, however, expressed the concerns of the feasibility to meet the successful rate of RSTD measurement delay tests to 95%. In this section, we try to justify the feasibility by looking into the link-level simulation results presented by various companies in past meetings. 
Simulation Results A [3]: The simulation results shown in the following table is provided in [3]. It shows the higher than 99% detection rate was reached for all cells. The simulation conditions in [3] are coped in Appendix A for reference.
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Simulation Results B [4]: Similarly, “the detection probability is 99.9%” was achieved in [4]. The simulation conditions in [4] are coped in Appendix B for reference.

Simulation Results C [5]: The simulation results in [5] also show the higher than 97% detection probability. The The simulation conditions in [5] are in Appendix C.

Table 2 Detection probability for 10MHz system.

	Scenarios
	Cell 1
	Cell 2

	[0, 1, 2]
	EPA
	98.0%
	97.9%

	
	ETU
	97.1%
	97.1%


Simulation Results D [6]: Final, simulation results in [6] also had the detection probability 99.9% under the simulation conditions in Appendix D.
It should be point out that RSTD accuracy requirements were defined based on above simulations. Thus, they could also serve a good references for us to define RSTD delay requirements. Based on the analysis of the previous link-level simulation results, it is seems to be reasonable to adjust the successful rate of the RSTD delay tests to 95%.

3
Conclusion

In this contribution we discussed the successful rate of the RSTD measurement delay tests by referencing to the  previous RSTD simulation results provided by various companies. All of the results show higher than 97% successful rate of the RSTD detection. Thus, it seems reasonable to use 95% as the rate of the correct events for RSTD measurement delay test cases.
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Appendix A Simulation Assumptions in [3]
	Parameter
	Value

	Cell layout
	3 cells at distinct locations as in Figure 1 in [1], Case 1

	Cell ID combinations
	<0, 1, 2>, 
<0, 3, 6>,
<0, 6, 12>

	Network synchronization
	Synchronous with time shifts <0, 0, CP/2>

	Duplex modes
	FDD

	Data and CCH load
	100%

	Cyclic prefix
	Normal

	DRX
	OFF

	Carrier frequency 
	2 GHz

	UE speed
	3 km/h

	Carrier bandwidth
	1.4 MHz
10 MHz

	Channel model
	ETU

	Noc (does not include received powers of the three simulated cells), [dBm/15kHz]
	AWGN,  -98 dBm

	Ês/Noc for three cells, [dB]
	<-6,-13,-13>,

<6,-13,-13>

	Number of transmit antennas
	PRS
	1

	
	CRS
	2

	Number of receive antennas
	2 equal-gain uncorrelated antennas

	Positioning subframes
	LIS (no presence of PDSCH in PRBs containing PRS),

full or partial alignment

	Number of consecutive positioning subframes
	2 and 6,

non-coherent accumulation

	Number of positioning occasions for a positioning fix
	1

	PRS pattern
	6-reuse in frequency, vshift = mod(PCI,6)

	PRS transmission bandwidth
	Full carrier bandwidth

	Measurement bandwidth
	Full carrier bandwidth

	First-peak threshold
	8 dB

	Detection threshold
	adaptive (see Appendix A)


Appendix B Simulation Assumptions in [4]
	Parameter
	Value

	Cell layout
	2 cells at distinct locations 

	Cell ID scenarios
	(0, 1) No overlap, 

	Network synchronization
	Synchronous

	Cyclic prefix
	Normal

	Carrier bandwidth
	· 6 RBs 
· 25RBs
· 50 RBs

	Channel model
	AWGN 

	Ês/Noc for the cells, [dB]
	(-6,-13)

	Number of transmit antennas
	1

	Number of receive antennas
	2 equal-gain uncorrelated antennas, power combining at the receiver  

	Positioning subframes
	LIS (no presence of PDSCH in PRBs containing PRS),



	Number of consecutive positioning subframes
	6 for 6 RBs
2 for 25 RBs

1 for 50 RBs

	Number of positioning occasions for a positioning fix
	1
	1

	PRS pattern
	6-reuse in frequency, vshift = mod(PCI,6)

	PRS transmission bandwidth
	Full carrier bandwidth

	Measurement bandwidth
	Full carrier bandwidth

	Search window
	5us


Appendix C Simulation Assumptions in [5]
	Parameter
	Value

	Cell layout
	3 Cells

	Cell ID set
	[0, 1, 2]

	Network synchronization
	Synchronous

	Ês/Noc set 
	[-6dB, -13dB, -13dB]

	Duplex mode
	FDD

	Cyclic prefix
	Normal

	DRX
	OFF

	Carrier frequency
	2GHz

	Channel bandwidth
	10MHz, 1.4MHz

	Channel models
	ETU, EPA

	UE speed
	30km/h

	Number of transmit antennas
	PRS
	1

	
	CRS
	2

	Number of receive antennas
	2

	Positioning subframes
	No presence of PDSCH in PRBs containing PRS

	Number of consecutive positioning subframes
	1 for 10MHz, 6 for 1.4MHz

non-coherent accumulation

	Number of positioning occasions for a positioning fix
	1

	PRS pattern
	6-reuse in frequency, 
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	PRS power boosting
	0dB

	PRS bandwidth
	Full carrier bandwidth

	Window Size
	5us

	Sampling Rate
	2Ts for 10 MHz, 16Ts for 1.08MHz

	Search window center (expectedRSTD) and first tap of neighbor cell
	uniform random distribution between 0 and normal CP

	False Alarm
	1% per Cell


Appendix D Simulation Assumptions in [6]
	Parameter
	Value

	Cell layout
	2 cells at distinct locations

	Network synchronization
	Synchronous (eNB-eNB time synchronization error is not included)

	Duplex modes
	FDD

	Cyclic prefix
	Normal

	DRX
	OFF

	Carrier frequency 
	2 GHz

	Carrier bandwidth
	· Case 1: 1.4 MHz
· Case 2: 10 MHz

	Number of consecutive PRS subframes
	· Case 1: 6
· Case 2: 1

	Channel model
	AWGN

	Noc [dBm/15kHz]
	-98 dBm/15 kHz

	Cell ID (cell 1, cell 2) 
	PCID = 0, reference cell;

PCID = 1, neighboring cell

Relative frame timing of cell 1 and cell 2 is uniformly distributed random variable over the  (0, CP)

	PRS SINRs
	(-6 dB, -13 dB)

	Other cell interference
	Gaussian

	Number of PRS transmit antennas
	1

	Number of receive antennas
	2 equal-gain uncorrelated antennas

	Autonomous muting
	no

	Sampling interval
	· Case 1: 16 Ts

· Case 2: 2 Ts

	Number of positioning occasions
	1

	Search window size
	+/- 5 us

	PRS pattern
	6-reuse in frequency, vshift = mod(PCI,6)

	PRS transmission bandwidth
	Full carrier bandwidth

	Measurement bandwidth
	Full carrier bandwidth

	False alarm rate
	1 % with fixed detection threshold?

	Transmitter impairments
	Not considered

	Receiver impairments
	Not considered
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