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1. Introduction
RAN4#108 agreed on simulation assumptions for RedCap UE positioning with FH. Agreed parameters for link level simulations are captured in Table 1 and Table 2. Companies are encouraged to provide simulation results based on the agreed performance metric in section 3 for RSTD and UE Rx-Tx measurements.
Simulation assumptions
[bookmark: _Ref139264887]Table 1. General parameters.
	Parameter
	Value

	
	FR1
	FR2

	Cell layout
	3 cells at distinct locations: <cell 1, cell 2, cell 3>, where cell 1 is the reference cell

	Network synchronization
	• Synchronous with time shifts <0, 0, 3 us>
• Asynchronous with time shifts: <0, 7 symbols, -7 symbols> 

	Duplex modes
	FDD and TDD

	TDD specific parameters (TDD configuration is in 38.133, section A.3.1.4)
	· TDDConf.1.1 (15 kHz)
· TDDConf.2.1 (30 kHz)
	· TDDConf.3.1 (120 kHz)

	Data and CCH load in PRS symbols
	no other cell transmissions in its positioning symbols, except PRS

	Data and CCH load in non-PRS symbols
	1. 50% utilization in time
1. 100% RE utilization

	Cyclic prefix
	Normal

	DRX
	OFF

	Carrier frequency / BW / SCS / duplex mode
	· 2 GHz
· 15 kHz
· FDD, TDD
· 4 GHz
· 30 kHz, 60 kHz
· FDD, TDD
	· 40 GHz
· 60 kHz, 120 kHz
· TDD

	Propagation conditions 
	AWGN, 
TDL-A (30 ns delay spread, 5Hz).

	Es/Iot for three cells (cell 1, cell 2, cell 3), [dB]
	Rel. 17 side conditions for Nsample = 4 and Nsample = 1. 

	Number of samples
	4 and 1

	Number of UE receive antennas
	1 (only FR1), 2 (FR1 and FR2)

	UE measurement bandwidth in each hop
	15kHz = 10MHz
30kHz = 20MHz
60kHz (FR1) = 20MHz
60kHz (FR2) = 50MHz
120kHz = 100MHz

	UE total measurement bandwidth after all hops
	15kHz = 50MHz (6 hops)
30kHz = 100MHz (6 hops)
60kHz (FR1) = 100MHz (6 hops)
60kHz (FR2) = 200MHz (5 hops)
120kHz = 400MHz (5 hops)

	Number of overlapping PRBs between hops
	1 (other values are not precluded)

	Number of transmit PRS antennas
	1

	Cell ID, TRP ID, PRS Resource Set ID
	Selected to ensure non-overlapping PRS REs in frequency

	Number of DL PRS Resource sets for a positioning fix
	1 (including all PRS resource repetitions)

	PRS muting
	No muting, muting (comb 2) 

	Power boosting
	No power boosting

	ExpectedRSTD-UncertaintyNOTE 2
	5 us (15 kHz), 2.5 us (30 kHz), 0.625 us (120 kHz)

	NOTE 1: nr-DL-PRS-expectedRSTD-uncerainty is a member of NR-DL-PRS-AssistanceData which is a common NR positioning IE applicable to all positioning methods (see clause 6.4.3 of TS 37.355).
NOTE 2: Companies are encouraged to check suitability of the parameters and the values.
NOTE 3: Number of hops in UE total measurement bandwidth after all hops is calculated assuming number of overlapping PRBs between hops is 1. Other values for number of hops are not precluded.




[bookmark: _Ref139264898]Table 2. PRS transmission configuration parameters.
	Parameter
	Value

	SCS, RB num, Repetition
	SCS (kHz)
	RB num
	Repetition (Note)
	Sampling rate (Tc)

	
	15
	272
	6
	32

	
	30
	272
	6
	16

	
	60, FR1
	132
	6
	16

	
	60, FR2
	272
	6
	8

	
	120
	272
	6
	4

	PRS comb size
	4
	

	PRS symbol size
	4
	

	PRS periodicity
	40ms, 320ms
	

	TOA estimation 
	Realistic
	

	Path #
	First path
	

	NOTE 1: Repetition 6 is achieved by PRS in 6 consecutive slots with PRS-ResourceTimeGap=1. 



1 Performance metric
At least the following performance characteristics are to be provided for PRS RSTD:
· RSTD error CDFs for the 2 neighbour cells 
· 5%-ile and 95%-ile of the RSTD errors 
At least the following performance characteristics are to be provided for UE Rx-Tx:
· TUE-RX error CDFs for the 3 cells 
· 90%-ile of the TUE-RX errors for each cell
In the above, 
· RSTD error = estimated RSTD – ideal RSTD (based on perfect channel knowledge).
· UE Rx-Tx error = abs (estimated TUE-RX – ideal TUE-RX) (based on perfect channel and UE location knowledge).
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