Summary

Student Questions

ii
1. 60 GHz, a.k.a. mm wave, has large bandwidth, small antenna

separation allows easy beamforming and gigabit speeds but
short distance due to large attenuation

2. Tri-band Wireless LAN devices with 2.4 GHz, 5.8GHz, and
60GHz are coming

3. 802.11ad LAN uses a PBSS central control point (PCP)
4. WirelessHD was designed for HD video.
5. In all cases antenna alignment and tracking is required.
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Homework 7

O A. What 1s the EIRP of a system that transmits 1 Watt using a

10 dB1 antenna? Student Questions

O B. An OFDM system has to be designed using 1GHz band with
5 MHz spacing. What is the number of:

> Used Subcarriers

> Size of FFT

> FFT duration

> Symbol duration assuming 1/4™" cyclic prefix

» Data bit rate using QPSK with RS(224, 216) coding with %4
rate inner code. Assume 7/8% of the subcarriers are used for
data transmission.

Washington University in St. Louis ©2022 Raj Jain
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Reading List

a S. Yong, P. Xia, A. Valdes-Garcia, “60 GHz Technology for Student Questions

Gbps WLAN and WPAN: From Theory to Practice,”
Wiley, Aug. 2011, 296 pp., ISBN:0470747706, Safar1 Book

O WirelessHD.org, "WirelessHD Specification Overview,"
http:// www.wirelesshd.org/pdfs/WirelessHD-Specification-
Overview-v1.1Mavy2010.pdf
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Wikipedia Links

Q http://en.wikipedia.org/wiki/Wireless Gigabit Alliance

Q http://en.wikipedia.org/wiki/WirelessHD

Q https://en.wikipedia.org/wiki/Effective radiated powe

I

Bttp:// en.wikipedia.org/wiki/Extremely high frequency

http://en.wikipedia.org/wiki/Frame aggregation

http://en.wikipedia.org/wiki/Beamforming

http://en.wikipedia.org/wiki/Phased array

http://en.wikipedia.org/wiki/Antenna_array (electromagnetic)
http://en.wikipedia.org/wiki/Wireless USB

http://en.wikipedia.org/wiki/MAC service data unit

http://en.wikipedia.org/wiki/Protocol data unit

C OO0 O00000pO

http://en.wikipedia.org/wiki/Block acknowledgement

Washington University in St. Louis
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http://en.wikipedia.org/wiki/Wireless_Gigabit_Alliance
http://en.wikipedia.org/wiki/WirelessHD
https://en.wikipedia.org/wiki/Effective_radiated_power
http://en.wikipedia.org/wiki/Extremely_high_frequency
http://en.wikipedia.org/wiki/Frame_aggregation
http://en.wikipedia.org/wiki/Beamforming
http://en.wikipedia.org/wiki/Phased_array
http://en.wikipedia.org/wiki/Antenna_array_(electromagnetic)
http://en.wikipedia.org/wiki/Wireless_USB
http://en.wikipedia.org/wiki/MAC_service_data_unit
http://en.wikipedia.org/wiki/Protocol_data_unit
http://en.wikipedia.org/wiki/Block_acknowledgement
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Iy Iy Iy Ny Ny N Iy Ny Ny I

A-BFT
AF
ARIB
AT
AV
BFT
BP
BPSK
BRP
BT
CAP
CBP
CMS
CRC
CTA

Acronyms

Associating Beamforming Time
Amplify and forward
Association of Radio Industries and Business
Announcement Time

Audio Video

Beamforming Time

Beacon Period

Binary Phase Shift Keying
Beam Refinement Procedure
Beacon Time

Contention Access Period
Contention-based period
Common mode signaling
Cyclic Redundancy Check
Channel Time Allocation
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CTS
dBi
dBm
DBS
DCF
DF

DI
DTP
DTT
DTV
DVDO
DVR
ECMA
EEP
EIRP
EM

Iy Iy Iy Ny Ny N Iy Ny Ny I

U

Acronyms (Cont)

Clear to Send

Deci-Bel Isotropic

Deci-Bel milliwatt

Discovery Block Set

Distributed Coordination Function
Decode and forward

Discovery Interval

Data Transfer Period

Data Transfer Time

Digital Television

Name of a company

Digital Video Recorder

European Computer Manufacturers Association
Equal Error Protection

Equivalent Isotropically Radiated Power
Expectation Maximization

Washington University in St. Louis
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Iy Iy Iy Ny Ny N Iy Ny Ny I

U

EU
EURASIP
FCC
FFT
GHz
HCF
HCS
HD
HMRP
HRP
HSI
IEEE
LAN
LoS
LRP
MAC

Acronyms (Cont)

Europe

Name of a Publisher

Federal Communications Commission
Fast Fourier Transform

Giga Hertz

Hybrid Coordination Function

Header Check Sequence

High Definition

HRP/MRP

High Rate Protocol

High Speed Interface

Institution of Electrical and Electronics Engineers
Local Area Network

Line of Sight

Low Rate Protocol

Media Access Control
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Iy Iy Iy Ny Ny N Iy Ny Ny I

MCS
MHz
MRP
MSDU
NA
OFDM
OSD
PAL
PAN
PBSS
PCI
PCIE
PCP
PHY
PNC

Acronyms (Cont)

Modulation and Coding Scheme
Mega Hertz

Medium Rate Protocol

MAC Service Data Unit

North America

Orthogonal Frequency Division Multiplexing
On-Screen Display

Protocol Adaptation Layer
Personal Area Network

Personal Basic Service Set
Peripheral Component Interconnect
PCI Express

PBSS Control Point

Physical Layer

Piconet Coordinator
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QAM
QPSK
RATB
RTS
S-CAP
SC
SFS
SH
SLS
SP

SS
STB
STD
TA
TDMA

Iy Iy Iy Ny Ny N Iy Ny Ny I

Acronyms (Cont)

Quadrature Amplitude Modulation
Quadrature Phase Shift Keying
Random Access Time Block
Ready to Send

Sub-Contention Access Period
Single Carrier

Spatial Frequency Sharing
Subframe Header

Sector Level Sweep

Service Period

Sector Sweep

Set-Top Box

Standard

Transmit Antenna

Time Division Multiple Access
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UEP
USB
WiGig
WiMAX
WLAN
WPAN
WVAN

U000 000

Acronyms (Cont)

Unequal Error Protection

Universal Serial Bus

Wireless Gigabit Alliance

Worldwide Interoperability for Microwave Access
Wireless Local Area Network

Wireless Personal Area Network

Wireless Video Area Network

Washington University in St. Louis
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