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Channel Models for IEEE 802.20 MBWA System Simulations

[Editor’s Note: There have been 6 contributions on this topic so far. For SISO modeling, contributions C802.20-03/48, C802.20-03/43, and C802.20-03/46r1. suggested that ETSI UMTS Terrestrial Radio Access (UTRA) channel models should be adopted, and contribution C802.20-03/09 described a few of path loss models based on experimental data. For MIMO modeling, contributions C802.20-03/42 and C802.20-03/50 indicated that correlation model should be adopted due to the simplicity. In the straw-man sections below, text pieces enclosed in [square brackets] are edited excerpts from these contributions which are representative of the particular sections that they appear in.]
1 Overview
1.1 Purpose
This document specifies a set of mobile broadband wireless channel models in order to facilitate the MBWA system simulations. 

1.2 Scope
The scope of this document is to define the specifications of mobile broadband wireless channel models.

1.3 Abbreviations and Definitions

SISO = Single-Input Single Output

MIMO = Multiple-Input Multiple Output 

MS = Mobile Station 
BS = Base Station 

TE = Test Environment

PDP = Power Delay Profile

AS = Angle Spread 

DS = Delay Spread 

Path = Ray

Path Component = Sub-ray

PL = Path Loss

PAS = Power Azimuth Spectrum

DoT = Direction of Travel

AoA = Angle of Arrival

AoD = Angle of Departure

2 Channel Models for SISO System Simulation
2.1 Introduction

This section describes a set of channel models for Single-Input Single Output (SISO) simulations. 

2.2 Channel Model Ensemble for SISO System Simulation

[C802.20-03/48: For SISO channel modeling, we propose that IEEE 802.20 WG adopt, essentially unchanged, the test environments and associated SISO channel models put forth for UMTS Terrestrial Radio Access (UTRA) as described in Annex B of [14]. Our motivations for this choice are straightforward: The deployment and propagation scenarios for which the UTRA models were developed are so similar to those currently envisioned for IEEE 802.20 MBWA, that developing new models seems unwarranted, at least at this time.]

2.2.1 Overview of the UTRA Test Environments and Channel Models

[C802.20-03/48: Reference [14] defines three broad deployment/propagation scenarios, referred to therein as "Test Environments" (TEs), in which the performance of candidate UTRA radio transmission technologies (RTTs) are to be evaluated. These Test Environments are labeled Indoor Office, Outdoor-to-Indoor and Pedestrian, and Vehicular.  Each Test Environment broadly defines a particular wireless propagation scenario, and each scenario in turn has an associated channel model.]
2.3 Channel Model Details
2.3.1 Indoor Test Environment

2.3.1.1 Path Loss 

2.3.1.2 Shadow Fading

2.3.1.3 Impulse Response

2.3.2 Pedestrian Test Environment

2.3.2.1 Path Loss

2.3.2.2 Shadow Fading

2.3.2.3 Impulse Response

2.3.3 Vehicular Test Environment

2.3.3.1 Path Loss

2.3.3.2 Shadow Fading

2.3.3.3 Impulse Response

2.4 Suggested Mobility Rates

[C802.20-03/48: the Test Environments given in [14] do not prescribe specific mobility rates. In the interest of compromising between the full range of commonly modeled rates (0, 3, 30, 120, and 250 km/h) and the desire to keep the test matrix to a reasonable size, we suggest the set of mobility rates vs. Test Environment shown in following Table]

	Test Environment
	Suggested Mobility Rate for Simulations

	Indoor
	0-3 km/h

	Pedestrian
	3-10 km/h

	Vehicular
	0, 30, 120, 250 km/h


Table.  Suggested Mobility Rates for MBWA Test Environments

2.5 Typical Urban (TU) Simulation Model

[Motorola’s Proposal on 04/28/2003 teleconference: A Typical Urban (TU) channel model has been developed for simulation purpose in the GSM standard [12]. This model is designed to model high delay spread urban environments for all the GSM frequency bands, including GSM 450 band, GSM 850 band, GSM 900 band, DCS 1800 band, and PCS 1900 band.]

3 Channel Models for MIMO System Simulations

3.1 Introduction

[Editor’s comments: In this Chapter a set of spatial channel models are specified that have been developed to characterize the particular features of MIMO radio channels. SISO channel models provide information on the distributions of signal power level and Doppler shifts of received signals. MIMO channel models build on the classical understanding of multi-path fading and Doppler spread by incorporating additional concepts such as time delay spread, angle spread, Power-Azimuth-Spectrum (PAS), and the physical geometry of scattering objects in the vicinity of MIMO antenna array.]

3.2 Spatial Channel Model Parameters for Link Level Calibration

[C802.20-03/09 & 03/42: Mobile broadband radio channel is a challenging environment, in which the high mobility causes rapid variations across the time-dimension, multipath delay spread causes severe frequency-selective fading, and multipath angular spread causes significant variations in the spatial channel responses. For best performance, the Rx & Tx algorithms must accurately track all dimensions of the channel responses (space, time, and frequency). Therefore, a MIMO channel model must capture all the essential channel characteristics]

3.2.1 Test Environments 

3.2.1.1 Macrocell Environment

3.2.1.2 Microcell Environment

3.2.1.3 Picocell Environment

3.2.2 Spatial Parameters for the Base Station

3.2.2.1 BS Antenna Topologies

3.2.2.2 BS Angle Spread

3.2.2.3 BS Angle of Departure

3.2.2.4 BS Power Azimuth Spectrum

3.2.3 Spatial Parameters for the Mobile Station

3.2.3.1 MS Antenna Topologies

3.2.3.2 MS Angle Spread

3.2.3.3 MS Angle of Arrival

3.2.3.4 MS Power Azimuth Spectrum

3.2.3.5 MS Direction of Travel

3.2.3.6 Doppler Spectrum

3.2.4 Link Level Spatial Channel Model Parameter Summary and Reference Values

3.2.5 Generation of Channel Model

3.3 Spatial Channel Models for MBWA System Simulations

3.3.1 General Definitions

3.3.2 Generation of Channel Model Parameters

3.3.3 Simulation Flow

3.3.4 Validation of MIMO Channel Models
3.4  Optional System Simulation Cases

3.4.1 Antenna Polarization 

3.4.2 Line of Sight

3.4.3 Far Scatterer Clusters

3.4.4 Urban Canyon
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