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1. Introduction

In RAN4#93, the link level simulation assumption for PRS based RSTD and PRS-RSRP measurement was agreed in [1]. In this paper, we will provide some updates to [1].
2. Discussion
We see some updates are needed to [1] as follows:

· In [1] three comb sizes are included: comb-4, comb-6, comb-2 (with muting). In RAN1#99, comb-12 was also agreed, so it should be included in the updated simulation assumption.
· In [1] both sync and async cases are to be simulated, where the timing offset between the 3 cells for async case is <0, 7 symbols, -7 symbols>. It means the PRS from one cell will collide with data loads of the other two cells. In particular for the two neighbour cells, the reference cell will cause strong interference, and we understand this may not be the typical scenario in real deployment. Also, with 50% utilization of non-PRS symbols, it is difficult to control the Es/Iot to the required values. We therefore suggest to remove the async case from the assumption. 
· In [1] the performance metric for RSTD are ‘RSTD error CDFs for 3 cells’ and ‘90%-ile of the RSTD errors for each cell’, however, with 3 cells in the simulation, there are only two RSTD measurements for the two neighbor cells. The performance metric should be updated to avoid confusion. 
Proposal: Agree on the updated simulation assumption as section 3.
3. Updated simulation assumptions
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>


	Duplex modes
	FDD and TDD

	TDD specific parameters (TTD 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

2) 100% RE utilization

	Cyclic prefix
	Normal

	DRX
	OFF

	Carrier frequency / BW / SCS / duplex mode
	· 2 GHz

· 10 MHz, 20 MHz, 50 MHz

· 15 kHz

· FDD, TDD

· 4 GHz

· 20 MHz, 50 MHz, 100 MHz

· 30 kHz

· FDD, TDD
	· 40 GHz

· 50 MHz, 100 MHz, 200 MHz

· 120 kHz

· TDD

	Propagation conditions [TS 38.101-4]
	AWGN, 

TDL-C (300 ns delay spread, 100 Hz), 

TDL-A (30 ns delay spread, 5Hz), 

TDL-B (100 ns delay spread, 200Hz)
	TDL-C (60 ns delay spread, 300 Hz)

	Es/Iot for three cells (cell 1, cell 2, cell 3), [dB]
	(-6, -13, -13)

(-3, -13, -13)
	(-6, -13, -13)

(-3, -10, -10)

	Number of UE receive antennas
	2 rx (uncorrelated with equal gain, no rx beamforming)

	UE measurement bandwidth
	Full carrier bandwidth


Table 2: PRS transmission configuration parameters

	Parameter
	Value

	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 transmission bandwidth (in PRBs) - full carrier BW


	· 15 kHz: 

· 52 (10MHz), 104 (20MHz), 268 (50MHz)

· 30 kHz: 

· 48 (20MHz),132 (50MHz), 272 (100MHz)
	· 120 kHz:

· 32(50MHz),64(100MHz), 128 (200MHz)

	Comb
	Comb-4, comb-6, comb-2 (with muting), comb-12

	DL-PRS-ResourceRepetitionFactor
	1, 2, 4, 16

	PRS muting
	No muting (comb-4, comb-6, comb-12), muting (comb-2)

	Power boosting
	No power boosting

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


At least the following performance characteristics are to be provided for PRS RSTD:

· RSTD error CDFs for the 2 neighbour cells 
· 90%-ile of the RSTD errors 
At least the following performance characteristics are to be provided for PRS RSRP:

· RSRP error CDFs for 3 cells

· 90%-ile of the RSRP errors for each cell
In the above, RSTD error = estimated RSTD – ideal RSTD (based on perfect channel knowledge).
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