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 Resolution of open issues in simulation assumptions on building penetration loss
1 Introduction

This document provides resolution of open issues in simulation assumptions on building penetration loss. There is an editor’s note in D.1 below Table D.3 if an inter-site correlation coefficient is required for the building penetration loss model and the value of the respective coefficient to use [1].  Through the Table D.1 Number 17, two inter-site correlation coefficients will be used for simulations (0.5 and 0.75). It is therefore proposed that this editor note be removed.
2 Proposal

It is proposed that the below change is made to the technical report TR 45.820v1.3.1 [1].
3 Proposed text for the TR
	First Change


Annex D: System level simulation assumptions

The assumptions for system level simulations are summarized in Table D.1. 

D.1: Assumptions for system level simulations

	No
	Parameter
	Assumption

	1
	Cellular Layout
	Hexagonal grid, 3 sectors per site1

	2
	Frequency band
	900 MHz

	3
	Inter site distance 
	1732 m

	4
	MS speed 
	0 km/h as the baseline2

	5
	User distribution
	Users dropped uniformly in entire cell

	6
	BS transmit power per 200 KHz (at the antenna connector)
	43 dBm3

	7
	MS Tx power (at the antenna connector)
	Candidate solution specific4

	8
	Pathloss model
	L=I + 37.6log10(.R), R in kilometers

I=120.9 for the 900 MHz band

	9
	Shadowing standard deviation
	8 dB

	10
	Correlation distance of Shadowing
	110 m 

	11
	Shadowing correlation
	Between cell sites


	0.5

	
	
	Between sectors of the same cell site
	1.0 

	12
	Antenna pattern (horizontal)

(For 3-sector cell sites with fixed antenna patterns) 
	See table 5-7, 3GPP TR 45.914 [4], 65° H-plane.

	13
	BS antenna gain
	18 dBi

	14
	MS Antenna gain
	-4 dBi

	15
	BS cable loss
	3 dB

	16
	Building Penetration Loss
	Based on distributions derived from adapted COST 231 NLOS model. See  clause D.1 and note 5

	17
	Inter-site correlation coefficient
	Two inter-site correlation coefficients will be used for simulations: 0.5 and 0.75

	Note 1:
Simulations should consider enough BS sites to obtain reliable results. 

Note 2:
Mobility scenario has to be defined  

Note 3:
The carrier PSD compared to GSM will not be exceeded. 

Note 4: 
The highest MS Tx power level at which PA integration on chip is feasible needs to be identified (working assumption is 23 dBm). The supported MS Tx power levels will be declared and evaluated for any candidate solution.

Note 5: 
Simulations should be performed for two scenarios of building penetration loss described in clause D.1.All evaluations should provide results for both scenarios.


D.1
Building penetration loss

The building penetration loss is a component of the overall path loss model for cellular devices in conditions of deep penetration loss and is in addition to the outdoor pathloss model (see simulation assumption#8 in Table D.1). 

Path loss indoor = outdoor path loss + Building Penetration Loss

The building penetration loss model for this study is based on the COST 231 Non Line of Sight (NLOS) model for building penetration loss which is adapted to reflect the attenuation characteristics of both old and modern construction materials and also with parameters chosen to reflect the expected environment in which cellular IoT devices will be placed. 

Building Penetration Loss = External wall penetration loss + max (Tor1, Tor3) – GFH

Tor1 = Wi*p, where Wi is the loss in internal walls and p is the number of penetrated internal walls.

Wi = 4-10 dB (uniformly distributed)

p =0, 1, 2 or 3 (with p =3 also accounting for devices in deep penetration loss e.g. basement)

Tor3 = alpha*d, where alpha is the penetration distance coefficient and d is the penetration distance.

Penetration distance coefficient (alpha) = 0.6 dB/m

d = uniformly distributed in the range 0-15m

GFH = n*Gn, where Gn is the floor height gain per floor, n is the floor number

n = 0,1,2,3 or 4 (uniform distribution)

Gn = 1.5 dB/floor 

External wall loss is modelled as uniformly distributed either in range 4-11 dB, 11-19 dB or 19-23 dB.

The two scenarios to be simulated for the evaluation in this study are summarized in Table D.2 (scenario#1) and Table D.3 (scenario#2)

Table D.2: Definition of scenario#1 for building penetration loss

	Distribution of external wall penetration loss

	External wall  penetration loss
	4-11 dB
	11-19 dB
	19-23 dB

	Percentage of devices uniformly distributed in  range
	25%
	65%
	10%

	Assumptions related to additional penetration loss due to internal walls

	Percentage of devices mapped to case p=3 ( with remaining devices equally distributed among cases p=0,1,2)
	15%

	Assumption for dependency of penetration loss of internal walls of a building. 
	Independent i.e. a different value of Wi is randomly generated for each internal wall. 


Table D.3: Definition of scenarios#2 for building penetration loss

	Distribution of external wall penetration loss

	External wall  penetration loss
	4-11 dB
	11-19 dB
	19-23 dB

	Percentage of devices uniformly distributed in  range
	25%
	50%
	25%

	Assumptions related to additional penetration loss due to internal walls

	Percentage of devices mapped to case p=3 ( with remaining devices equally distributed among cases p=0,1,2)
	20%

	Assumption for dependency of penetration loss of internal walls of a building. 
	Dependent i.e. one value of Wi is randomly generated and applies to all internal walls.



	End of Changes
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