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1 Introduction

The text on simulations agreed at RAN4#90bis does not contain information on the urban macro antenna element pattern for FR1, nor the indoor element pattern and antenna configuration for FR2. This TP adds the missing information.
2 Text Proposal
5.2
Simulation assumptions

5.2.1
FR1

5.2.1.1 
Network layout model
5.2.1.1.1 Urban macro

Details on urban macro network layout model are listed in Table 5.2.1.1.1-1.

Table 5.2.1.1.1-1: Single operator layout for urban macro in FR1 (4GHz)
	Layout
	Single layer with 19 hexagonal cell with wrap around

	Inter-BS distance
	500m

	Carrier frequency
	4 GHz

	Path-loss model
	· Macro(Aggressor) → Macro(Victim)

· Macro-to-UE: UMa [TR 38.803]

· Macro-to-Macro: UMa (h_UE=25m) [TR 38.803]

· UE-to-UE: Outdoor UE – Outdoor UE  [TR 36.828] 
+ penetration loss [TR 38.803]

	BS Tx power
	49 dBm

	UE Tx power
	23dBm

	BS antenna configurations
	(Mg,Ng,M,N,P)=(1,1,8,8,2) (dH,dV)=(0.5,0.8)λ

	BS antenna height
	25m

	BS antenna element gain + connector loss
	5dBi (assuming antenna 1.8dB loss)

	BS receiver noise figure
	5dB

	UE antenna configuration
	Omni

	UE antenna height
	hUT=3(nfl-1)+1.5

nfl for outdoor UEs: 1

nfl for indoor UEs: nfl~uniform(1,Nfl) where Nfl = 1

	UE antenna gain
	0 dBi

	UE receiver noise figure
	9dB

	Multi operators layout
	uncoordinated operation (100% Grid Shift)


5.2.1.1.2 Indoor

Details on indoor network layout model are listed in Table 5.2.1.1.2-1.

Table 5.2.1.1.2-1: Single operator layout for Indoor scenarios in FR1 (4GHz)
	Layouts
	1. Indoor-to-Indoor : 6 BSs per 120m x 50m
[image: image1.png]



2. Indoor-to-Macro : the number of Indoor per macro cell (drop randomly) = 1
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	Inter-BS distance
	Indoor-to-Indoor: 20m

	
	The minimum distance between Macro to Indoor: [35]m

	Minimum BS-UE (2D) distance
	Indoor-to-Indoor: 0m

	Minimum UE-UE (2D) distance
	Indoor-to-Indoor: 1m~3m

	Carrier frequency
	4GHz

	BS TX power
	24 dBm

	UE TX power
	23 dBm

	Path-loss model
	· Indoor (Aggressor) → Macro (Victim):

· BS-to-BS: InH-office [TR 38.803] + penetration loss [TR 38.803]

· BS-to-UE: InH-office [TR 38.803] + penetration loss [TR 38.803]

· UE-to-UE: Outdoor UE – Outdoor UE [TR 36.828] 
+ penetration loss [TR 38.803]

· Indoor (Aggressor) → Indoor (Victim)

· BS-to-BS: InH-office [TR 38.803]

· BS-to-UE: InH-office [TR 38.803]

· UE-to-UE: InH-office [TR 38.803]

	BS antenna
	FR1 BS antenna element pattern for Indoor scenario from 3.12.3 / ceiling

	BS antenna height:
	3m

	UE antenna
	Omni

	UE antenna height
	1.5m

	eNB antenna element gain
	3.5 dBi

	Antenna gain of UE
	0 dBi

	Cell selection criteria
	Cell selection is based on RSRP

	BS receiver noise figure
	5dB

	UE receiver noise figure
	9dB

	UE power control
	Power control as defined in Section 3.6

	Multi operators layout
	uncoordinated operation (100% Grid Shift)


5.2.1.2 
ACIR
	Parameter
	Assumption/Value

	ACIR BS-BS
	43dB

	ACIR BS-UE
	33dB

	ACIR UE-BS
	30dB

	ACIR UE-UE
	28dB


5.2.1.3 
UE distribution
	Scenarios
	UE distribution

	Indoor-to-Indoor
	· Indoor -> Indoor = 1 user per TRP (Transmission Reception Point); 100% indoor

	Macro-to-Indoor
	· Indoor <-> macro   = 1 user per TRP; Indoor has 100% indoor UE. Macro victim has 50% indoor UE and 50% outdoor.

· Indoor <-> macro = Aggressor: 1 user per TRP, 100% indoor. Victim: 1 user per TRP, 100% outdoor

	Urban Macro

(Macro-to-Macro)
	· 20% indoor and 80% outdoor


5.2.1.4 
Other simulation parameters
	Parameters
	Indoor
	Urban macro

	Channel bandwidth
	100MHz
	100MHz

	Scheduled channel bandwidth per UE (DL)
	100MHz
	100MHz

	Scheduled channel bandwidth per UE (UL)
	100MHz
	100MHz

	Traffic model
	Low  (RU 10%) and Full buffer
	Low (RU 10%) and Full buffer

	DL power control
	NO
	NO

	UL power control
	YES
	YES

	BS max TX power in dBm TRP (Total Radiated Power)
	24 dBm
	49 dBm

	UE max TX power in dBm
	23 dBm
	23 dBm

	UE min TX power in dBm
	-33 dBm (100 MHz CBW) [TS 38.101-1]
	-33 dBm (100 MHz CBW) [TS 38.101-1]

	BS Noise figure in dB
	5 dB
	5 dB

	UE Noise figure in dB
	9 dB
	9 dB

	Handover margin
	3 dB (Same as FR2)
	3 dB (Same as FR2)


5.2.1.5 
Antenna configuration
5.2.1.5.2 Urban macro scenario

Table 5.2.1.5.1-1: FR1 BS antenna element pattern for Urban Macro scenario
	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
	5 dBi (assuming 1.8dB loss)

	Note 1: Mg = number of antenna panels in elevation, Ng – number of antenna panels in azimuth, M = number of antenna elements/subarrays in elevation, N= number of antenna elements/subarrays in azimuth, P = number of polarizations.
Note 2: TX power is specified per polarization, a single polarization may be simulated under the assumption of polarization match.
Note 3:  A 65 degree horizontal element beamwidth was assumed for simulations, even though the physically correct beamwidth would be 130 degrees. The difference in assumption does not substantially impact the simulation results.


5.2.1.5.2 Indoor scenario
Table 5.2.1.5.2-1: FR1 BS antenna element pattern for Indoor scenario
	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
	3.5  dBi (assuming 1.8dB loss)


5.2.1.5.3 UE antenna element pattern

The UE antenna element is assumed to be omnidirectional with 0dBi gain.
5.2.2
FR2

5.2.2.1 
Network layout model
5.2.2.1.1 Urban macro
Table 5.2.2.1.1-1: Single operator layout for urban macro in FR2 (30GHz)
	Network layout
	hexagonal grid, 19 macro sites, 3 sectors per site with wrap around

	Inter-site distance
	200m

	BS antenna height
	25 m

	Path-loss model
	· Macro (Aggressor) – Macro (Victim)

· Macro-to-Macro: UMa (h_UE=25m) [TR38.803]
· Macro-to-UE(V): Uma + penetration loss[TR38.803]
· UE-to-UE: UMi (h_BS=1.5m ~ 22.5m) 
+ penetration loss [TR38.803]

	Shadowing correlation
	Between cells: 1.0
Between sites: 0.5

	Multi operators layout
	uncoordinated operation (100% Grid Shift)


5.2.2.1.2 Dense urban

Table 5.2.2.1.2-1: Single operator layout for Dense urban in FR2 (30GHz)
	Parameters
	Values
	Remark

	Network layout
	Fixed cluster circle within a macro cell.
	note1

	Number of micro BSs per macro cell
	3
	3 cluster circles are in a macro cell. 1 cluster circle has 1 micro BS.

	Radius of UE dropping within a micro cell
	< 28.9 m
	

	BS antenna height
	10 m
	 

	Channel model
	· Micro (A) – Micro (V) [TR38.803]
· Micro-to-Micro: UMi 
(h_UE=10m)
· Micro-to-Micro UE: 
UMi + penetration loss

· Micro (UE)-to-Micro (UE):
UMi (h_BS=1.5m ~ 22.5m) 
+ penetration loss between UEs
	

	Shadowing correlation
	Between cite: 0.5
	

	Multi operator layout
	Cluster circle is coordinated
	 Note 2

	Minimum distance between micro BSs in different operator
	10 m
	

	Note 1:
Micro BS is randomly dropped on an edge of the cluster circle. All UEs communicate with micro BS, i.e. macro cell is only used for determining position of micro BS. As a layout of macro cell, hexagonal grid, 19 macro sites, 3 sectors per site model with wrap around with ISD = 200m is assumed.
Note 2: Macro cell is collocated. Micro BS itself is randomly dropped.


5.2.2.1.3 Indoor

Table 5.2.2.1.3-1: Single operator layout for Indoor scenarios in FR2 (30GHz)
	Parameters
	Values
	Remark

	Network layout
	Indoor-to-Indoor : Total 12 BSs 
(operator A: 6 BSs & operator B: 6 BSs) 120m x 50m
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Indoor-to-macro: Indoors are placed at different locations
[image: image10.png]Aggressor ==Victim





	

	Inter-site distance
	Indoor – Indoor = 20m
	

	
	The minimum distance between Macro to Indoor: [35]m
	

	BS antenna height
	3 m
	ceiling

	Path-loss model
	Indoor(Aggressor) → Indoor(Victim)
· BS-to-BS: InH-office [TR 38.803]

· BS-to-UE: InH-office [TR 38.803]

· UE-to-UE: InH-office [TR 38.803]

Indoor (A) → Macro (V)

· BS-to-BS: InH-office (h_UE=3m) 
+ penetration loss [TR 38.803]
· BS-to-UE: InH-office (h_UE=3m) 
+ penetration loss [TR 38.803]
· UE-to-UE: InH-office (h_BS=1.5m) 
+ penetration loss [TR 38.803]
	

	Shadowing correlation
	N/A
	

	Multi operators layout for indoor
	Uncoordinated operation (100%)
	


5.2.2.2 
ACLR and ACS
	Parameter
	Assumption/Value

	BS ACLR
	28 dB

	UE ACLR
	17 dB

	BS ACS
	23.5 dB

	UE ACS
	23 dB


5.2.2.3 
UE distribution
5.2.2.3.1 Urban Macro (Macro-to-Macro)
	UE location
	Outdoor/indoor
	Outdoor and indoor

	
	Indoor UE ratio
	0%

	
	LOS/NLOS
	LOS and NLOS

	
	UE antenna height
	1.5 m ≦ hUT ≦ 22.5 m

	UE distribution (horizontal)
	Uniform

	Minimum BS - UE distance (2D)
	35 m


5.2.2.3.2 Dense Urban (Micro-to-Micro)

	UE location
	Outdoor/indoor
	Outdoor and indoor

	
	Indoor UE ratio
	80 %

	
	50% low loss, 50% high loss
	Low/high Penetration loss ratio

	
	LOS/NLOS
	LOS and NLOS

	
	UE antenna height
	Same as 3D-UMi in TR 36.873

	UE distribution (horizontal)
	Uniform

	Minimum BS - UE distance (2D)
	3m


5.2.2.3.3 Indoor-to-Indoor and Indoor-to-Macro

	Scenarios
	UE distribution

	Indoor-to-Indoor
	· Indoor -> Indoor = 1 user per TRP (Transmission Reception Point); 100% indoor

	Macro-to-Indoor
	· Indoor <-> macro = Aggressor: 1 user per TRP, 100% indoor. Victim: 1 user per TRP, 100% outdoor


5.2.2.4 
Other simulation parameters
	Parameters
	Indoor
	Urban macro
	Dense urban

	Channel bandwidth
	200MHz
	200MHz
	200MHz

	Scheduled channel bandwidth per UE (DL)
	200MHz
	200MHz
	200MHz

	Scheduled channel bandwidth per UE (UL)
	200MHz
	200MHz
	200MHz

	Traffic model
	Low  (RU 10%) and Full buffer
	Low (RU 10%) and Full buffer
	Low (RU 10%) and Full buffer

	DL power control
	NO
	NO
	NO

	UL power control
	YES
	YES
	YES

	BS max TX power in dBm TRP (Total Radiated Power)
	23dBm
	43dBm
	33dBm

	UE Peak EIRP in dBm
	22.4 dBm
	22.4 dBm
	22.4 dBm

	UE min TX power in dBm
	-40dBm
	-40dBm
	-40dBm

	BS Noise figure in dB
	10 (note 1)
	10 (note 1)
	10 (note 1)

	UE Noise figure in dB
	10 (note 1)
	10 (note 1)
	10 (note 1)

	Handover margin
	3dB
	3dB
	3dB

	Note 1:
 ITU WP5D response


5.2.2.5 
Antenna configuration

BS Antenna modelling [section 5.2.3.2 in TR 38.803]
5.2.2.5.1 Urban macro scenario
Table 5.2.2.5.1-1: FR2 BS antenna modelling for urban macro scenario
	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
	3 dBi (assuming 1.8dB loss)

	(Mg, Ng, M, N, P) note
	For 30GHz: (1, 1, 8, 16, 2)

	(dv, dh)
	(0.5λ, 0.5λ)

	Note 1: Mg = number of antenna panels in elevation, Ng – number of antenna panels in azimuth, M = number of antenna elements/subarrays in elevation, N= number of antenna elements/subarrays in azimuth, P = number of polarizations.

Note 2: TX power is specified per polarization, a single polarization may be simulated under the assumption of polarization match.
Note 3: A 65 degree element beamwidth was assumed for simulations, even though the physically correct beamwidth would be 130 degrees. The difference in assumption does not substantially impact the simulation results.


5.2.2.5.2 Dense urban scenario

Table 5.2.2.5.2-1: FR2 BS antenna element pattern for dense urban scenario
	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
	3 dBi (assuming 1.8dB loss)

	(Mg, Ng, M, N, P) note
	For 30GHz: (1, 1, 8, 16, 2)


	(dv, dh)
	(0.5λ, 0.5λ)

	Note 1: Mg = number of antenna panels in elevation, Ng – number of antenna panels in azimuth, M = number of antenna elements/subarrays in elevation, N= number of antenna elements/subarrays in azimuth, P = number of polarizations.

Note 2: TX power is specified per polarization, a single polarization may be simulated under the assumption of polarization match.
Note 3: A 65 degree element beamwidth was assumed for simulations, even though the physically correct beamwidth would be 130 degrees. The difference in assumption does not substantially impact the simulation results.


5.2.2.5.3  Indoor scenario

Table 5.2.2.5.3-1: FR2 BS antenna element pattern for indoor scenario
	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
	3 dBi (assuming 2dB loss)

	(Mg, Ng, M, N, P) note
	For 30GHz: (1, 1, 4, 8, 2)



	(dv, dh)
	(0.5λ, 0.5λ)

	Note 1: Mg = number of antenna panels in elevation, Ng – number of antenna panels in azimuth, M = number of antenna elements/subarrays in elevation, N= number of antenna elements/subarrays in azimuth, P = number of polarizations.

Note 2: TX power is specified per polarization, a single polarization may be simulated under the assumption of polarization match.
Note 3: A 90 degree element beamwidth was assumed for simulations, even though the physically correct beamwidth would be 130 degrees. The difference in assumption does not substantially impact the simulation


5.2.2.5.4 UE antenna element pattern
Table 5.2.2.5.4-1: FR2 UE antenna element pattern
	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
	3 dBi (assuming 5dBi directivity and 2dB loss)

	(Mg, Ng, M, N, P) 
	 (1, 1, 2, 2, 2)

	(dv, dh)
	(0.5λ, 0.5λ)

	UE orientation
	Random orientation in the azimuth domain: uniformly distributed between -90 and 90 degrees*
Fixed elevation: 90 degrees

	NOTE 1:
This is done to emulate two panels: the configuration is equivalent to 2 panels with 180 shift in horizontal orientation and UE orientation uniformly distributed in the azimuth domain between -180 and 180 degrees.
Note 2: A 90 degree element beamwidth was assumed for simulations, even though the physically correct beamwidth would be 130 degrees. The difference in assumption does not substantially impact the simulation
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