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1 Introduction

To specify RSTD requirements in NR and the corresponding side conditions, RAN4 needs to conduct system- and link-level simulation studies.
The following scenarios have been assumed in RAN1 during the positioning SI and WI and are to be also considered by RAN4:
· Scenario 1: Indoor Office for FR1 and FR2 (Open office and Mixed Office)

· Scenario 2: UMi street canyon for FR1 and FR2 (ISD 200m)

· Scenario 3: UMa (ISD 500m, TBD: ISD > 500m) for FR1 only (Macro cell only deployment scenario)
2 Simulation Assumptions
Table 1: Common scenario parameters applicable for all scenarios
	
	FR1 Specific Values
	FR2 Specific Values 

	Carrier frequency, GHz  
	2 GHz, 4 GHz – Note 1
	30 GHz – Note 1

	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

	gNB model parameters 
	
	

	gNB noise figure, dB
	5 dB
	7 dB

	UE max. TX power, dBm
	23 dBm – Note 1
	23 dBm – Note 1

EIRP should not exceed 43 dBm.

	UE model parameters 
	
	

	UE noise figure, dB
	9 dB – Note 1
	13 dB – Note 1

	UE antenna configuration
	Panel model 1 – Note 1

Mg = 1, Ng = 1, P = 2, dH = 0.5λ,
(M, N, P, Mg, Ng) = (1, 2, 2, 1, 1)
	Multi-panel Configuration 1 and Panel Configuration a – Note 1

· Multi-panel Configuration 1: (Mg, Ng) = (1, 2); Θmg,ng=90°; Ω0,1=Ω0,0+180°; (dg,H, dg,V)=(0,0)

· Panel Configuration a:

· Each antenna array has shape dH=dV=0.5λ

· Config a: (M, N, P) = (2, 4, 2),

· the polarization angles are 0° and 90°

· The antenna elements of the same polarization of the same panel is virtualized into one TXRU

	UE antenna radiation pattern 
	Omni, 0 dBi
	Antenna model according to Table 2

	PHY/link level abstraction
	Explicit simulation of all links, individual parameters estimation is applied. Companies to provide description of applied algorithms for estimation of signal location parameters.

	Note 1:     According to 3GPP TR 38.802         
Note 2:     According to 3GPP TR 38.901


Table 2: UE antenna radiation pattern model 1 (FR2) 
	Parameter
	Values

	Antenna element radiation pattern in [image: image2.png]
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	Antenna element radiation pattern in [image: image5.png]o
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	Combining method for 3D antenna element pattern (dB)
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	Maximum directional gain of an antenna element GE,max
	5 dBi

	
	Note: 
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Table 3: Scenario 1. Indoor office scenario parameters
	
	FR1 Specific Values 
	FR2 Specific Values

	Layout 
	Indoor floor: (12 BSs per 120 m x 50 m), TRP number per floor:12, Inter-gNB distance = 20 m - Note 1

	Total gNB TX power, dBm
	24 dBm
	24 dBm

EIRP should not exceed 58 dBm

	gNB antenna configuration
	(M, N, P, Mg, Ng) = (4, 4, 2, 1, 1), dH=dV=0.5λ – Note 1
	(M, N, P, Mg, Ng) = (4, 8, 2, 1, 1), dH=dV=0.5λ – Note 1
One TXRU per polarization per panel is assumed

	gNB antenna radiation pattern
	Single sector – Note 1
	3-sector antenna configuration – Note 1

	Channel model
	Indoor open office – Note 2

	Peneteration loss
	0 dB

	Number of floors
	1

	UE drop procedure
	100% indoor, uniformly distributed over the horizontal area

	UE mobility
	3 km/h

	UE antenna height
	1.5 m

	Min gNB-UE distance (2D), m
	0 m

	gNB antenna height
	3 m

	Note 1: 
According to 3GPP TR 38.802

Note 2:     According to 3GPP TR 38.901


Table 4: Scenario 2: Urban micro (UMi) scenario parameters
	
	FR1 Specific Values
	FR2 Specific Values

	Layout 
	Hexagonal grid, 19 or 7 macro sites, 3 sectors per site, ISD = 200 m, Note 1

Wrap-around is applied, Note 2

	Total gNB TX power, dBm 
	44dBm
	37dBm per panel

EIRP should not exceed 73 dBm

	gNB antenna configuration
	(M, N, P, Mg, Ng) = (8, 8, 2, 1, 1), (dH, dV) = (0.5, 0.8)λ, - Note 1
	(M, N, P, Mg, Ng) = (4, 8, 2, 2, 2), (dH, dV) = (0.5, 0.5)λ, (dg,H,dg,V) = (4.0, 2.0)λ, - Note 1

	gNB antenna radiation pattern
	Directional, 8dBi – Note 1

Table 6.1.1-5
	Directional, 8dBi – Note 1

Table 6.1.1-5

	Channel model
	UMi Street Canyon – Note 3

	Penetration loss
	For outdoor UEs: 0dB

	Number of floors 
	All UEs are on the ground.

	UE drop procedure
	100% outdoor uniformly distributed over the horizontal area

	UE mobility (for modeling Doppler effects)
	Outdoor: 3km/h

	UE height, m 
	1.5m

	Min. gNB-UE distance (2D), m 
	10m

	gNB antenna height
	10 m by default. Companies can bring results with uniform distribution [5-20]m​



	Note 1: 
According to 3GPP TR 38.802

Note 2: 
In case if interference considerations are not properly taken into account for 7 sites companies are encouraged to provide results for 19 sites.

Note 3:     According to 3GPP TR 38.901


Table 5: gNB antenna patterns for UMi/UMa

	Parameter
	Values

	Antenna element vertical radiation pattern (dB)
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	Antenna element horizontal radiation pattern (dB)
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	Combining method for 3D antenna element pattern (dB)
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	Maximum directional gain of an antenna element GE,max
	8dBi


Table 6: Scenario 3: Outdoor macro (UMa) scenario parameters
	
	FR1 Specific Values 

	Layout 
	Hexagonal grid, 3 sectors per site, 7 or 19 macro sites, ISD = 500m – Note 1

Wrap-around is applied. Note 2

	Total gNB TX power, dBm
	49dBm

	gNB antenna configuration
	(M, N, P, Mg, Ng) = (8, 8, 2, 1, 1),  (dH, dV) = (0.5, 0.8)λ – Note 1

Applicable for 2GHz and 4 GHz carrier frequency.

	gNB antenna radiation pattern
	Directional, 8dBi – Note 1, Table 6.1.1-5

	Channel model
	UMa scenario – Note 3 

	Penetration loss


	For outdoor UEs: 0dB
For indoor UEs: 20dB+0.5d2D-in – Note 3

	Number of floors, (floor height)
	8, (3m)

	Antenna Height: 
	Uniformly distributed [20-50] m – Note 4 

25m + α, where α~uniform[-5, 25]

	UE Height 
	3(nfl – 1) + 1.5 m – Note 4

where, nfl ~ uniform(1,Nfl) and Nfl = 8 

	UE dropping procedure
	50% indoor and 50% outdoor uniformly distributed over the horizontal area (separate statistic)

	Min. gNB-UE distance (2D), m
	35m

	UE mobility (for modeling Doppler effects)
	For indoor UEs: 3km/h 

For outdoor UEs: 60km/h

	Note 1: 
According to 3GPP TR 38.802

Note 2: 
In case if interference considerations are not properly taken into account for 7 sites companies are encouraged to provide results for 19 sites.

Note 3:     According to 3GPP TR 38.901

Note 4:     According to 3GPP TR 37.857


The existing channel models as provided in the TR 38.901 are used for NR positioning evaluation as a baseline.
3 System-Level Performance Metrics

The companies are encouraged to present at least RSRP and SINR distributions for each of the first, second, …, Nth best cells (e.g., N>=5).
4 Time Plan
Companies are encouraged to provide results based on the above simulation assumptions in RAN4#92-Bis.
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