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1 Introduction
5G NR coexistence study has been discussed in last RAN4 meeting to conclude that the study for high frequency coexistence should focus on the scenarios of urban macro, indoor office and dense urban. Since this is a new coexistence study in which channel models and antenna models are different from the traditional coexistence study, companies have a lot of discussion by email to make the strategy that calibrating the coexistence results step by step. In this contribution we provide the simulation assumptions and the calibration curves in indoor scenario for step 1and step 2-1 based on the RAN1 calibration assumptions. The 1st step is for Path-loss only. The 2nd -1 step is for Path-loss + BS antenna element gain.
2 Simulation assumptions
2.1 Scenarios

The scenarios include urban macro, indoor office and dense urban. Assumptions are based on the scenarios in 38.900[1] and 38.802[2].
Indoor office
Details on indoor-office scenarios are listed in the following table and figure.
	Parameters
	Indoor – office 
open office

	Layout
	Room size (WxLxH)
	120mx50mx3m

	
	ISD
	20m

	BS antenna height (hBS)
	3 m (ceiling)

	UE location
	LOS/NLOS
	LOS and NLOS

	
	Height (hUE)
	1.0 m

	Min. BS - UE distance (2D)
	0

	UE distribution (horizontal)
	Uniform


[image: image1.jpg]@ Operator 1+

30me 30me 30me g dime
9 >0+ 1 amy

120me




2.2 Antenna model
Antenna radiation pattern of each antenna element is generated according to Table 7.3-1 in 38.900.
Table 7.3-1: Antenna radiation 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
	8 dBi


2.3 Path loss Model
The pathloss models are just follow the section 7.4.1 in 38.900. Detail models are summarized in Table 7.4.1-1 and the distance definitions are indicated in Figure 7.4.1-1 and Figure 7.4.1-2. Note that the distribution of the shadow fading is log-normal, and its standard deviation for each scenario is given in Table 7.4.1-1.   
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	Figure7.4.1-1: Definition of d2D and d3D 
for outdoor UEs
	Figure 7.4.1-2: Definition of d2D-out, d2D-in 
and d3D-out, d3D-in for indoor UEs. Note that 
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Table 7.4.1-1: Pathloss models

	Scenario
	Pathloss [dB], fc is in GHz and d is in meters (6)
	Shadow 

fading 

std [dB]
	Applicability range, 

antenna height 

default values 

	RMa LOS
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	10 m < d2D < dBP (5)
dBP < d2D < 10 000 m,
hBS = 35 m, hUT = 1.5 m,
W = 20 m, h = 5 m

h = avg. building height

W = avg. street width

The applicability ranges:
5 m < h < 50 m
5 m < W < 50 m 
10 m < hBS < 150 m 
1 m < hUT < 10 m

	RMa NLOS
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	10 m < d2D < 5 000 m,


hBS = 35 m, hUT = 1.5 m,
W = 20 m, h = 5 m

h = avg. building height

W = avg. street width

The applicability ranges:
5 m < h < 50 m
5 m < W < 50 m 
10 m < hBS < 150 m 
1 m < hUT < 10 m

	UMa LOS
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	σSF=4.0

 σSF=4.0
	10m < d2D < d'BP 1)
d'BP < d2D <5000m

1.5m ≦ hUT≦ 22.5m

hBS = 25 m



	UMa NLOS
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	σSF =6
	10 m < d2D < 5 000 m
1.5 m ≦ hUT ≦ 22.5 m

hBS = 25 m

Explanations: see note 3

	
	Optional 
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	σSF =7.8
	

	UMi - Street Canyon
LOS
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	σSF=4.0

 σSF=4.0
	10m < d2D < d'BP 1)
d'BP < d2D <5000m

1.5m ≦ hUT≦ 22.5m

hBS = 10 m

	UMi – Street Canyon NLOS
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	σSF=7.82
	10 m < d2D < 5000m
1.5m ≦ hUT≦ 22.5m

hBS = 10 m 

Explanations: see note 4

	
	 Optional 
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	σSF=8.2
	

	InH - Office LOS
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	σSF=3.0
	1<d3D<100m

	InH - Office NLOS
	
[image: image26.wmf])

,

max(

NLOS

InH

LOS

InH

-

-

=

PL

PL

PL



[image: image27.wmf](

)

(

)

c

D

f

d

10

3

10

NLOS

-

InH

log

9

.

24

30

.

17

log

3

.

38

PL

+

+

=


	σSF=8.03
	1<d3D<86m

	
	 Optional 
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	σSF=8.29
	1< d3D <86m

	InH - Shopping mall
LOS
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	σSF=2.0
	1<d3D<150m

	Note 1:
d'BP  = 4 h'BS h'UT fc/c, where fc is the centre frequency in Hz, c = 3.0(108 m/s is the propagation velocity in free space, and h'BS and h'UT are the effective antenna heights at the BS and the UT, respectively. In UMi scenario the effective antenna heights h'BS and h'UT are computed as follows: h'BS = hBS – 1.0 m, h'UT = hUT–1.0 m, where hBS and hUT are the actual antenna heights, and the effective environment height is assumed to be equal to 1.0 m. In UMa scenario the effective antenna heights h'BS and h'UT are computed as follows: h'BS = hBS – hE, h'UT = hUT – hE, where hBS and hUT  are the actual antenna heights, and the effective environment height hE is a function of the link between a BS and a UT. In the event that the link is determined to be LOS, hE=1m with a probability equal to 1/(1+C(d2D, hUT)) and chosen from a discrete uniform distribution uniform(12,15,…,(hUT-1.5)) otherwise. 

Note 2:
The applicable frequency range of the PL formula in this table is 0.8 < fc < fH GHz, where fH = 30 GHz for RMa and fH = 100 GHz for all the other scenarios. It is noted that RMa pathloss model for >7 GHz is validated based on a single measurement campaign conducted at 24 GHz.
Note 3:
UMa NLOS pathloss is from TR36.873 with simplified formatand and PLUMa-LOS = Pathloss of UMa LOS outdoor scenario.

Note 4:
PLUMi-LOS = Pathloss of  UMi-Street Canyon LOS outdoor scenario.

Note 5:
Break point distance dBP  = 2π hBS hUT fc/c, where fc is the centre frequency in Hz, c = 3.0 ( 108 m/s is the propagation velocity in free space, and hBS and hUT are the antenna heights at the BS and the UT, respectively.
Note 6:
fc  denotes the center frequency normalized by 1GHz, all distance related values are normalized by 1m, unless it is stated otherwise.


2.4 O-to-I penetration loss
It worth to note that for urban macro scenarios, O-to-I penatratioin loss need to be taken into account since 80% of the UEs are assumed to be dropped in the indoor buildings. The O-to-I loss model could be obtained from the section 7.4.3 in 38.900.
The pathloss incorporating O-to-I building penetration loss is modelled as in the following:
PL = PLb + PLtw + PLin + N(0, σP2)
where PLb is the basic outdoor path loss given in Section 2.1 PLtw is the building penetration loss through the external wall, PLin is the inside loss dependent on the depth into the building, and σP  is the standard deviation for the penetration loss. The PLtw could be derived by the following table.
Table 7.4.3-2 O-to-I penetration loss model

	 
	Path loss through external wall: [image: image31.png]


 [dB]
	Indoor loss: [image: image33.png]


 [dB]
	Standard deviation: σP  [dB]

	Low-loss model
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	0.5d2D-in
	4.4


	High-loss model
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	0.5d2D-in
	6.5


d2D-in is minimum of two independently generated uniformly distributed variables between 0 and 25 m for RMa, UMa and UMi-Street Canyon. d2D-in shall be UT-specifically generated.
Both low-loss and high-loss models are applicable to UMa and UMi-Street Canyon. 
Only the low-loss model is applicable to RMa. 
2.5 General assumptions

The general simulation assumptions are shown in the following table according to the table 7.8-1 in 38.900. We remove the parameters which are not related to MoteCarlo static simulation such as fast fading channel configuration and focus the simulation on high frequency of 30GHz and 70GHz.

Table 1: General simulation assumptions
	Parameter
	Values

	Scenarios 
	UMa, UMi-Street Canyon, Indoor-office

	Sectorization
	3 sectors per cell site: 30, 150 and 270 degrees
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	BS antenna configurations
	Mg = Ng = 1; (M,N,P) = (10,1,1), dV = 0.5lambda 

	BS port mapping
	The 10 elements are mapped to a single CRS port

	BS antenna electrical downtilting
	102 degrees for UMa and UMi Street Canyon

110 degrees for indoor

	Antenna virtualization
	DFT precoding according to TR 36.897 with application of panning and tilting angles

	BS Tx power
	44 dBm for UMi-Street Canyon, 49 for UMa at 6GHz

35 dBm at 30GHz and 70 GHz for UMa and UMi-Street canyon

24 dBm for Indoor for all carrier frequencies

	Bandwidth
	200MHz for 30Ghz and 70 GHz 

	MS antenna configurations
	1 element, Omnidirectional

	Handover margin (for calibration)
	3dB

	UE distribution 
	Following TR36.873 for UMa and UMi, (3D dropping)

uniform dropping for indoor with minimum distance (2D) of 0 m

	UE attachment
	Based on pathloss considering LOS angle

	O2I penetration loss
	50% low loss and 50% high loss



	Carrier Frequency
	30 GHz, 70GHz

	Wrapping method for UMa and UMi
	geographical distance based wrapping (mandatory)

radio distance (optional)

	Metrics
	1) Coupling loss – for serving cell (based on LOS angle pathloss)


3 Calibration curves for indoor scenario
According to assumptions above, the calibration curves and source data for indoor scenario could be obtained in the following figure and table.
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4 Conclusion
In this contribution we provide the simulation assumptions and the calibration curves in indoor scenario for step 1and step 2-1.
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