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1. Background

Two CRs [1]

 REF _Ref261268985 \r \h 
[2] to TS 360.133 covering RSTD requirements are being agreed among the companies. In RAN4 AH#02, the main structures of the CRs have been agreed. The following requirements still need to be agreed,

· intra-frequency RSTD accuracy requirements X and Y for the small and the large bandwidths, respectively, 

· inter-frequency RSTD .accuracy requirements U and V for the small and the large bandwidths, respectively.
In this contribution, we provide simulations results addressing the intra-frequency RSTD accuracy requirements.
2. Simulation Assumptions
The agreed assumptions are as shown in Table 1, with minor additions, e.g. bandwidth 5 MHz has also been simulated for this contribution.

Table 1. Simulation assumptions summary

	Parameter
	Value

	Cell layout
	2 cells at distinct locations:

· PCI = 0 (reference cell) with PRS Es/Iot = -6 dB,

· PCI = 1 (neighbor cell) with PRS Es/Iot = -13 dB,

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

	Network synchronization
	Synchronous, no synchronization errors

	Duplex modes
	FDD

	Cyclic prefix
	Normal

	Carrier frequency 
	2 GHz

	Carrier bandwidth
	· 1.4 MHz
· 10 MHz
· 5 MHz

	Number of consecutive PRS subframes, NPRS
	· 6 for 1.4 MHz

· 1 for 10 MHz

· 2 for 5 MHz

· 2 for 10 MHz

	Channel model
	AWGN
EPA

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

	Other cell interference
	Gaussian

	Number of PRS transmit antennas
	1 

	Number of receive antennas
	2 equal-gain uncorrelated antennas

	Autonomous muting
	Not applicable

	Sampling rate
	· 16 Ts for 1.4 MHz
· 2 Ts for 10 MHz

	Number of positioning occasions
	1

	Search window size
	+/- 5 us

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

	PRS transmission bandwidth
	Full system bandwidth

	Measurement bandwidth
	Full system bandwidth

	False alarm rate
	1 % per cell

	Transmitter impairments
	Not considered

	Receiver impairments
	Not considered


3. Simulation Results

Simulation results for 1.4 MHz are presented in Figure 1, and simulation results for 5 MHz and 10 MHz are presented in Figure 2, where CDFs of RSTD errors are shown. In each figure, the legend shows also the detection probability Pdet as well as the 90th and 95th percentiles for the RSTD errors are shown.
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Figure 1. Simulation results for 1.4 MHz.
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Figure 2. Simulation results for 5 and 10 MHz.

The presented simulation results do not include impairments. Therefore, to allow for a margin, we propose to consider an impairments error of 4 Ts for 1.4 MHz and 3 Ts for bandwidths of 5 MHz and higher, assuming that the RSTD errors and the impairments are modelled as random independent variable. With this assumption, the proposed total RSTD errors are 9 Ts and 4 Ts for the bandwidths smaller than 5 MHz and the bandwidths from 5 MHz and larger, respectively, leaving an extra margin of 1 dB for both bandwidths. The proposed total RSTD errors correspond to X and Y in [1], i.e. X = 9 Ts and Y = 4 Ts.
Proposal 1: The proposed intra-frequency RSTD accuracy requirements are X = 9 Ts and Y = 4 Ts, which correspond to the small bandwidths (1.4 MHz and 3 MHz) and the larger bandwidths (5 MHz and larger), respectively. The requirements are the input to Table 9.1.10.1-1 in [1].
Another observation from the results is that the RSTD measurement accuracy results for 5 MHz do not differ significantly from those for 10 MHz, which leads us to a conclusion that the RSTD accuracy requirements can be generic for the two bandwidths.

Proposal 2: Agree on having the 5 MHz bandwidth in the group with the larger bandwidths, as it is currently proposed in [1] in Table 9.1.10.1-1 and Table 9.1.10.2-1.
4. Summary
Proposal 1: The proposed intra-frequency RSTD accuracy requirements are X = 9 Ts and Y = 4 Ts, which correspond to the small bandwidths (1.4 MHz and 3 MHz) and the larger bandwidths (5 MHz and larger), respectively. The requirements are the input to Table 9.1.10.1-1 in [1].
Proposal 2: Agree on having the 5 MHz bandwidth in the group with the larger bandwidths, as it is currently proposed in [1] in Table 9.1.10.1-1 and Table 9.1.10.2-1.
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