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This document is an integration and revision/update of the IEEE P.802.l1-Infrared (IR) 
Committee unanimously approved 4Mb/s and 10Mb/s rate FQPSK modulated PHY 
template and specifications (approved during the IR May 1994 Oshawa, Canada committee 
meeting-official minutes issued by B. Dobins, Secretary of IEEE 802.11 IR committee, 
May 1994, document IEEE P802.11-94/ ..... ). The template part of this document is based 
on IEEE P 802.11-94/131 and the specifications part on document IEEE P.802.11-94/12S. 
He~in we incorpOrated the approved and agreed revisions. comments and specifications 
and modulation parameters. 

This document is intended to provide a framework for the development of the detailed and 
fmal IEEE P.802.11 IR-PHY 4Mb/s and 10Mb/s rate FQPSK modulated standards. A 
separate document and IR baseband PHY template and specifications for 1 Mbls and 2 
Mbls rate transmission based on 16-PPM and 4-PPM has been also defined approved and 
specified by the IR committee. For the baseband IR-PHY please see IEEE P.802.l1-
94/130 (Rui Valadas and Barry Dobin, Editors. May 1994 and their follow up 
reviqioos/updates) Following extensive study and evaluation by the IR committee all other 
(approximately 16) baseband and modulation PHY infrared proposals have been 
specifically rejected. The modulated FQPSK and baseband PPM methods are the only ones 
that meet and satisfy the IR IEEE 802.11 objectives and specification requirements. 
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Table 1 

Issue 
Item Spec. Open! 
No. No. System Parameter Specification Closed Commenw'Notes 

Dale 

1 MODULATED PRY 
TRANSMIT AND 
RECEIVE-GENERAL 
SPECIFICATION 

1.1 DalaRates 4 Mb/s and 10 Mb/s Closed 
S/11194 

1.2 Number of Channels 1106 

1.3 IRWa~engtb 850 om to 900 run Closed 
3/9/94 

1.4 IR Max. Transmit Power 2Wan±2O% See Section 2; IR 
TransmilU'l' Details 

l.S Bandwidth Allocation Closed Baseband IR-PHY: 

Baseband o-SMHz 
3/9/94 see Document 

Co-existence band 5-15 MHz 
IEEE P.802.11-94/130 

Carrier modulated band IS-30MHz 

1.6 Coverage I8Jlge 30 meters 

1.7 CSMA 

1.8 Propagation Mode Diffuse 

1.9 Modulation FQPSK CIosed 
S/II/94 

1.10 Specttum/Bandwiddt -20 dBc at Closed 
fc=t2 MHz for 4Mb/s 5/11/94 

fc=tS MHz for lOMb/s 

1.11 BER-I0-8 Yo=17dB Closed 
5/11/94 

1.12 

1.13 
1.14 

2 IR TRANSMITTER 2 Watt peak ± ~ 
SPECIFICATION 
(MAX) 

2.1 Wavelcngtb of Tranmtiaer 850 om to 900 run 

2.2 Minimum IR output 90" ---q>ening 
cono---FWHM vertically 

2.3 Maximum IR IJradiance lSWaUS/. 
2.4 

2.5 
2.6 
2.7 
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Issue 
Itcm Spec. Open! 
No. No. System Parameter Specification Oosed CommentsINotes 

Date 

3. IR RECEIVER 
SPECIFICATION 

3.1 Sensitivity for BER = 
lO-ll (10-5 or better) 

-33 ± 3 dBm/cm2 

3.2 Dynamic Range so dB 

3.3 Receivei' FJeld of View - 120·~ width, 
FWHS half sensitivity 

3.4 Muimwn Field of View 170· at physical 
limit 

4 CARRIER 
MODULATION 
TRANSMITTER AND 
RECEIVER 

•. 4 _ 

4.1 Bandwidth Allocation lSMHz to ·30 MHz CbwJd 
, . 3/9194 

4,2 Bit Rates 4 Mbls and 10 Mb/s Closed 
5/11/94 

4.3 BandwiddVspectrum -20dBcat CbwJd 
feP MHz for 4Mb1s 5111/94 
fc±S MHz for 10Mb/! 

4.4 Nonlinearly Amplified ± 5111 max tolerance Closed 
Constant Envelope emlI' 5/11/94 
FQPSK Envelope 
Tobam:e 

4.5 Ceara Frequencies of fc =5.5MHz+ 2N 
FQPSK modulated signals x 1 MHz; 
for 4 Mb(s N. 05 ... 11 

4.5.1 Caut.r Frequeociea of 
PQPSK BloeM • ..,.. signals 
for 10Mb(s fe·~.sMHz 

4.6 Modulalioo Transmitter FQPSK Sec Doc: IEEE 
P.802.11-94ISS: 
P .802.11-93197 and 
references listed Iherein. 

4.6.1 Digital Encoding Difl'mmiaI Gray 
Fncxxb' 
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Issue 
Item Spec. 0penI 
No. No. System Parameter Specification Oosed CommentsINotes 

Date 
4.6.2 Enroder Table Digit Phase 

pattern Change 
do is 
f.ll'Stin 
time 

0 0 o· 
0 1 90' 
1 1 180' 
1 0 270' 

4.6.3 Offset bit delay in I bit = O.S symbol 
Quadratme BageOOnd (Q) with ± 5% tolerance 

4.6.4 lWeband Transmit Logic Output Oosed Doc. IEEE P.802.11-
FQPSK fIlter/processor In Signal 5/11/94 93/97. July 1993 
and Tolerance Mask of 

0 0 -1 de value 
provides a detailed 

Shaped Pulse Fonnat of I 
0 1 -1 to +1 sinus 

description. See also 
and Q signals 

1 1 +1 de value 
references listed in Doc. 

• 94/149 . 1 0 +1 to -1 sinus 

Sinusoidal uansition 
starts at beginning of 
second symbol 

1M! tolemnce 
4.6.5 Quadra&ure MorMan 

Amplitude Error and ±0.25 dB 
PhaseFnor ±2S 

4.7 Demodulation (Rx) Specs 
4.7.1 BER Performance BER = 10-2 (or 

~o=9dB 

BER a IO-S for 
¥o=13dB 

BER = 10-1 for 
~o~"'7dB 

4.6.2 Synchronization 3OJ.I.SCC 
TundMax 

4.6.3 Delay Spread Tolerance of Maximal pelfonnance 
Basic Rale fb = 1 Mb/s degradation ofBER at 
demodulator for BER= 104: 

t = 100 os 0.5 dB 
't = 200 08 IdB 
't = 30008 1.5 dB 

4.6.4 Dynamic RanJre so dB 
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