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1 	Introduction
In the previous RAN4 meeting it was agreed that both system-level and link-level simulation studies were necessary for NR positioning requirements [1]. In this contribution, we propose scenarios and a set of initial link-level simulation assumptions for PRS RSTD measurements.
2 Simulation Scenarios  
For DL OTDoA positioning, the measurement of both PRS RSTD and PRS RSRP are needed. In order to conduct the realistic performance requirements for DL OTDoA, both PRS RSTD and RSRP link level simulation works shall be studied in RAN4.
In principle, UE RSTD measurements for OTDoA positioning are related to the geometric distance between UE and gNB as shown in the figure below. Therefore, at least the measurement from two neighbor cells are necessary.  



Figure 1. RSTD measurement in NR
Observation 1: As a baseline scenario, we propose to model three explicit cells in the link level simulations. The interference from the rest of the network, which is not explicitly simulated, can be modeled as AWGN noise. 

As a start point, the simulation scenario was assumed to be synchronous and one set of timing offsets below between cells was evaluated.
· Synchronous case: relative delay1=0, 2=0, 3=CP/2 
It should be further discussed what is reasonable assumption for the maximum offset between the transmission timings of PRS subframes in different cells.

The other simulation parameters can be initially leveraged from LTE PRS simulation [2].

Table 1. General parameters
	Parameter
	Value

	
	FR1
	FR2

	Carrier frequency, GHz  
	2 GHz, 4 GHz
	30 GHz

	Bandwidth, MHz
	5 MHz,
50 MHz for 2 GHz
100 MHz for 4 GHz
	100 MHz, 400 MHz 

	Subcarrier spacing, kHz
	15 kHz for 5 MHz and 50 MHz
30 kHz for 100 MHz 
	120 kHz

	Cell ID scenarios
	(0, 1, 2), 
(0, 6, 12)
	(0, 1, 2), 
(0, 6, 12)

	Network synchronization
	Synchronous
	Synchronous

	Data and control load
	100%
	100%

	Cyclic prefix
	Normal
	Normal

	DRX
	OFF
	OFF

	UE speed
	· 3 km/h
· 30 km/h
	· 3 km/h

	Channel model
	AWGN, 
TDL-A/B/C 
	AWGN, TDL-A/B/C

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

	Ês/Noc for three cells, [dB]
	[TBD]
	[TBD]

	Number of transmit antennas
	1
	1

	Number of receive antennas
	2 equal-gain uncorrelated antennas
	2 equal-gain uncorrelated antennas

	PRS muting
	No
	No

	Number of PRS resource per TRP
	1
	1

	PRS Measurement bandwidth
	Full carrier BW
	Full carrier BW

	L1 measurement period
	40ms, 160ms
	160ms,640ms

	Note: It is the side condition determined by system simulation results.



Table 2. PRS configuration parameters

	Parameter
	Value

	
	FR1
	FR2 (can be low priority)

	Number of consecutive positioning slots
	2, 4, 6
non-coherent accumulation
	2, 4, 6
non-coherent accumulation

	PRS transmission bandwidth
	24 PRBs, 96 PRBs;
optional: 48 PRBs, 192 PRBs (not for 60 kHz), 264 PRBs (not for 60 kHz)
	24 PRBs, 96 PRBs;
optional: 48 PRBs, 192 PRBs, and 264 PRBs

	PRS period（slots）
	5, 160, 1280
	5120, 20480

	Repetition factor
	1
	1

	Comb size
	2,4,6
	2,4,6


3 Performance Metric
The intention of these simulation works is to provide a basis for PRS RSTD accuracy requirements
Thus 
Proposal 1: The following performance indicators are proposed for link-level studies:
· CDF of RSTD estimation error 

Proposal 2:  RSTD estimation error can be defined as: 
· “An RSTD error is the difference between the RSTD estimated by the UE and the ideal value with noise free.”
[bookmark: _GoBack]Other factors affecting the RSTD measurement error (e.g. the quantization error, RF impairments etc.) can be included after the initial results calibration.
4 Conclusion
In this contribution, the view on the link level simulation assumption for PRS RSTD is provided.
Observation 1: As a baseline scenario, we propose to model three explicit cells in the link level simulations. The interference from the rest of the network, which is not explicitly simulated, can be modeled as AWGN noise.

Proposal 1: The following performance indicators are proposed for link-level studies:
· CDF of RSTD estimation error 

Proposal 2:  RSTD estimation error can be defined as: 
· “An RSTD error is the difference between the RSTD estimated by the UE and the ideal value with noise free.”
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