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1. Introduction
In RAN1#98 meeting, the definition of RSTD measurement has been agreed[1]，i.e. RSTD is defined as the time difference with respect to the received DL subframe timings associated with the different TRPs. In RAN1 #98bis meeting, the PRS RE pattern and repetition factor has been agreed [2], which is captured as follows: 
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In the RAN4 #92bis meeting, the system-level simulation assumption for RSTD/PRS-RSRP has been updated [3] and compaies are encouraged to resubmit system simulations results in this meeting. And it is agreed that the side condition of link level simulation assumption shall be finalized. We provide the system simulation results in our companion paper [4]. Based on the system simulation results, the link-level simulation assumption for RSTD measurement will be discussed. In this contribution, we present our opinion on the link-level assumptions for RSTD accuracy requirements.
2. Discussion on simulation assumption
The intention of the link simulation studies is to provide a basis for deriving RSTD accuracy requirements which will finally be given as a range (( [ns], where ( is the maximum absolute measurement error which is to be defined based on link-level simulations.
Factors affecting the RSTD measurement error such as measurement sampling rate which induces the quantization error, Ês/Iot, measurement bandwidth, multipath, L1 measurement interval, RF impairements etc. need to also be addressed.
3. Details on Link-Level Assumptions for Defining RSTD Requirements
Based on the contribution we provided and discussion online in the last meeting, we update and resubmit the link level simulation assumption in this paper. The proposed parameters, with a few more details added, are summarized in Table 1 and Table 2.
For each given setup (e.g., set of cell IDs, Ês/Noc values, and transmit time offsets), the simulations are to be conducted for multiple snapshots to collect enough statistics. 
The 90th percentile in CDF of the RSTD error metric will then be used for deriving the RSTD accuracy requirement. UE implementation margin due to imperfections and other UE implementation limitation are to be added to the derived results when setting the final RSTD accuracy requirements.
Table 1. general parameters
	Parameter
	Value

	
	FR1
	FR2

	Carrier frequency, GHz  
	2 GHz, 4 GHz
	30 GHz

	Bandwidth, MHz
	10 MHz,

50 MHz for 2 GHz

100 MHz for 4 GHz
	100 MHz, 200 MHz 

	Subcarrier spacing, kHz
	15 kHz for 10 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

· Asynchronous with partial alignment
	· Synchronous

· Asynchronous with partial alignment

	Data and CCH load
	100%
	100%

	Cyclic prefix
	Normal
	Normal

	DRX
	OFF
	OFF

	UE speed
	· 3 km/h

· 30 km/h
	· 3 km/h

· 30 km/h

	Channel model
	AWGN, EPA5, ETU30, ETU70, 

CDL-A/B/C, TDL-A/B/C 
	AWGN, EPA5, ETU30, ETU70, 

CDL-A/B/C, 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]
	(-13note,-13,-13),

Other combinations are TBD
	(-13 note,-13,-13),

Other combinations are TBD

	Number of transmit antennas
	1
	1

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

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

full or partial alignment
	LIS (no presence of PDSCH in PRBs containing PRS),

full or partial alignment

	Number of positioning occasions for a positioning fix
	1
	1

	Measurement bandwidth
	Full carrier bandwidth
	Full carrier bandwidth

	L1 measurement period
	200ms, 40ms
	200ms, 40ms

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


Table 2. PRS configuration parameters
	Parameter
	Value

	
	FR1
	FR2

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

	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 264 PRBs
	24 PRBs, 96 PRBs;

optional: 48 PRBs, 192 PRBs, and 264 PRBs

	PRS period（slots）
	5, 320, 1280
	5120, 20480

	Repetition factor
	1,4,16
	16,32

	Muting
	No muting
	No muting


It is important to remember that a small RSTD error for a neighbor cell does not immediately imply high positioning accuracy since the UE actual position may be anywhere along the RSTD contour. i.e. we need at least 3 cells to determine the location of UE.
4. Performance Metrics
The companies are encouraged to present the CDF curves and 90th %-iles of the RSTD error distributions. The RSTD error is defined as below [4].
· RSTD error = estimated RSTD – ideal RSTD
· Ideal RSTD is derived by distance between UE and gNB and light speed v.
· The RSTD estimation method is up to UE implementation.
5. Summary
We have proposed initional link simulation assumptions for the RSTD measurement accuracy requirements showed in Table 1 and Table 2. It is proposed that initial results are provided in the next RAN4 meeting.
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At least the following DL PRS RE patterns, with comb size N equal to number of symbols M are supported (figures for information)


Comb-2: Symbols {0, 1} have relative RE offsets {0, 1}


Comb-4: Symbols {0, 1, 2, 3} have relative RE offsets {0, 2, 1, 3}


Comb-6: Symbols {0, 1, 2, 3, 4, 5} have relative RE offsets {0, 3, 1, 4, 2, 5}


FFS: other DL PRS RE patterns including patterns to coexist with LTE CRS/PRS
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