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This is a rnised ,"crsion of documcnts IEEE P8()2.11/93-83rl and 9J-2W that 11I·cscnts Highcl" Data Rlltc FI"e(IUCnc~' HOI'Jling teml,latc fOI" l)rOposcd 
sl'ccs. For the pl"c\'ious ,'crsions 1,lcasc rcfer to documcnt 8112.11/93-831"1 and 802.11/93-2 W. 

Introduction 

This contribution is intcndcd to providc a framework for the dcfinition of 
the IEEE802. II Higher Data Ratc FHSS PHY standard. It also outlines 
some of the critcria used for dcfining this PHY. First PHY will be defined 
at 2A GHz, other frequcncies will follow. Somc paramcters in thc 
specifications require inputs from the MAC group and an agreed channel 
model. Stud) group members arc cncouraged to providc inputs to the 
completion of this documcnt. Thc specification was put in a table format 
for as long as it is a "livc" document. Once finalized. the spcc. will be 
cOII\'crtcd to thc std. IEEE 802 tcxt formal. This version includes changcs 
from No\'cmber 1993 meeting. Closcd issue for this group arc markcd. 
All others arc open for inputs and changes. 

Requircmcnts outlinc: 

• Compliance with Regulatory Agencies for unliccnscd opcration 

• Compliance with S02.11 PAR (Data Ratc at least I Mbps. ctc.) 

• Operation in a 1l1ultinctwork cnvironmcnt (collocatcd networks) 

Specifications: 

• Minimum Arca covcragc 

• Suitablc for low powcr consumption implemcntations 

• Cost cffcctivc 

• Ensure Intcroperability bctween conformant S02.11 stations. 

• Modcs of opcration: 
- pcer to peer with no prior knowIcdgc 
- node to AP and AP to node 

• Support asynchronous and timc dcterministic connectivity. 

• Support a specified number of stations per cell (Access Point) 

• Suitable for small size implcmentation 

• Robust operation in narrow band and partial band interference as well 
as multipath fading. 

• Graceful degradation under load and interference. 

For modulation rcquircments scc DOC 93/16-1 

Thc follO\\ing table rcpresents a tcmplatc for Frequency l'lopping PIll' spccilication Sc\'cral blallks were len fOI those itcms that will be determincd ancr thc 
channcl model is agreed and aftcr PHY MAC interfacc is determincd; Othcr parameters have to be worked out betwecn PHY and MAC groups. 
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No. Parameter 
1 Tx&Rx Frcqucncy Rangc 

201 T,,&Rx Mlll inllllll number or channels / sct 

1. Tx&Rx Minimum numbcr of hops pcr scc. 
l b. Tx&Rx H~in~ sequencc(s) 
-lao T.\ Transmittcd powcr le\'els 

~b . Tx Minimum transmitted powcr lcvel 

5. Tx (Optional) Transmitter powcr 
control 

(, . Tx Max . Radiated EIRP 

7. Rx Rcccivcr Minimum inputlevcl 
sensitivity 

8. Rx Rcccivcr maximum input level 
9. R.'\ Allcrnate channel intcrfercnce 

tolerancc 

10. Tx & Rx Occupicd Bandwidth ((1:20 dB 
II. Tx Occupicd channcl Bandwidth 

(spcctrum shapc) 
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Specification Commcnts 
2A02 to 2A82 GHz U.S.A Othcr frcqucncy bands will follow. 
2 -l71 to 2.-l97 GHz Japan * Changcs duc in 1995 
2A02 to 2.-l9X(*)GHz Europc 
Channel ccnters in 1 MHz stcps start ing at CLOSED lirst speci licd rrc<\lIc lIl;\, (c g. H 02 GI I/o). 
7) in U.S.A PCI' FCC part 1) .247 
20 in Europe 
10 in Japan 

CLOSED 
2.5 

CLOSED 
TBD 

CLOSED. 
a. Max. 1000 / 100 /I 0 a. U.S.A / Europe / Japan 
b. 250.100.50.10 mW (optionallcvels) b. Optionallc\'c1s 

CLOSED 
10mW Rcquircd for conformancc tcsting. 
I mW for balle/)' opcrated equipmcnl 
Four discrete levels as in -la or continuous: pcr PHY group vole on 1111/93 
conlrol mandalor\" abovc lOll IlIW. CLOSED 
PcI' FCC part 15.2-l7 ill US Tolal radiated power including antenna gain 
Pcr ETS 300-128 in Europe As dclincd by regulatory agcncies in cach 
Pcr TBD in Japan country. -for rdel'cnce onl~' 

CLOSED 
- 80 dBm (0; Io-~ BER Modulation Dcpcndcnt 

- 20 dBm 
-l5 dB at )()-) measurcd by thc following To allo\\' spccilication of the transmittcd 
mcthod : input an in-ch111l11e1 reccivc signal spcctrum mask: To facilitatc lnteropcrability 
le\"el lhat providcs 10-) BER. and illcrcase 
this signal Icvel by I dB: an altcrnatc 
channel signal modulaled in the samc 
fashion is increased in level until 13ER is 10-
5 . Thc diffcrence between thc dcsircd and 
undesircd signallcvcls is grcatcr than -l5 dB: 
allmcasurcd ill an A WGN channel 
+500 KHz Pcr PHY mOlion of 5/1 )193 CLOSED 
20 dBc (d! M=:t-_O.5 MHz from Fc Dcfines transmillcd spectmm mask. Rcquircd 
45 dBc (O! M=± 2 MHz from Fe for coexistencc of multi pic nctworks. 
GO dBc (({! M=~_3 MHz from Fc -20 dBc at ±O.5 MHz is per FCC part 15.247 

for FH 
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lIa. Tx MmJlIlaliol\ mask 

J2a. Tx Transmillcr Center frequency 
tolerance 

12b. Rx Recciyer center frequency 
acceptancc rangc 

n . Tx & Rx Modulation 
I.J Tx & Rx Chmlllel Nominal Data Rate and 

Incremcnts 
Channel Milllnllllll lJala Rale 

15 . Tx & Rx Fallback data rate 

15a. Tx & Rx Dala rail! dWIll!C mdhou 
\(1. PI IV slIJ)plil!u Clock Jilll!r 
17 Bil Clock !\ccurm;y (bllsl!bllnd) 

IX . T.\ & Rx I'n.:alllhic Icngth 

1<'> Tx&Rx Clock rcco\'cry 

20 R.\ Carrier (cnergy)detecI responsc Lime 
21. Tx&Rx Spurious emissions in the frequency 

band 
22 . Tx & Rx Spuriolls elllissiollS 0111 or balld 

23 . Tx& Rx Switching time 
TX Lo RX 

H . '('.\ & Rx Swilching lilllc 
RX 10TX 
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TIlD &~ Required for Interoperability 
Modulation DCllcnc\cllt 

± 25 ppm or TBD A transmiller shall maintain thc frequency 
within +/- 25 ppm of the specified CF. over 
+0 0 C to + .JO 0 C indoors. 
_15 0 C to + 55 0 C for portables 
-20 0 C to + 55 0 C for outdoor 
( per Chadwick / ETSI recollllU.) 

± 25 ppm For InLeropcrabiliLy purposes 

TBD 
TBD 

1.5 Mbps 
I Mbps (GFSK with BT= 0.5) 
{'/ 800 Kbps. 500 Kbps. 250 Kbps: 

0.<1625 microsl!c. Placl! hollil!r. To he spl!ci lieu as 'Yo, or hil time 

Til» & 

Wilhstllnus pallcllls of lip 10 (7)conlinllous I's or Implies usc of a self synchronized scrambler. 
(7)wnlinuous (l's with no ocgraualioll in outpul Apple Computer offered Lo make proposal for 
signal 10 noisc ralio anu hit en-or ralc. an impro\'ed FH scrambler in May. 
Scramhling polynomial: \ +,,-4+x-7. 
TBD & Required for upper ICl\'crs decision making. 
6-+ dBc ( (~/: L'.~±-+ MHz from Fc) Chadwick's proposal 

Per FCC part J5.2-+7.J5.205 and 15.20') ill For referem:e only 
USA 
per ETSI RES 02-0<.> in Europe. CLOSED 
100 microsec. Time frolll full power transmission to full 

sensitivity receiver availability. It should 
include any preamble time used for receiver 
s\'nchconil.alioll 

'(')31) Tilllc rrolll full sensilivily receplion 10 rull 
power IransmiUer a\'ailabililv 
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25. Tx & R:x Channel switching time 300IAS max. Elapsed time from receipt of hop command 

I 

(hop settling time) until unit frequency seUles within +/- ~F= 
(Receiver Acceptance range or TX frequency 
tolerance (whichever is tighter)] 
This para meter is MAC dependent 

26. Rx BER at specified EbfNo 10 expo -5 ,'(i~ EbfNo= 19 dB -Includes modem impicmentation margin 
(pcndi ng channel model) -This is a MAC requirement. I -27 , Tx & Rx Channel availability I)() . ) 'X, Could also be specified as probability oC outage. 

. . 
With no interference. From the PAR. 

CLOSED 
28. Data Line / Clock input/ output TBD & Includes static and dynamic JiUer (e .g. 802 .3 

jiller definition). dependent on MAC requirements. 
CLOSED / PHY-MAC Inlfe. 

29. Tx & R:x Antenna port impedance 50 ohms For Interoperability and conformance testing at 
(iC exposed) antenna port (when exposed). CLOSED / PRY 

30. Tx&Rx VSWR Devices shall stand For conformance testing. 

O::;VSW~'Xl with no damage. CLOSED/PRY 

Equipment to be stable under all phases oC 
VSWR 

11 IntcrCace lines to upper layer (when RX /)ata * 
exposed) TX /)1.111.1 Timing and levels THO. 

RXITXclock 
Data valid 
COlltTo/lille 
Status lille CLOSED/PHY 
CtI.lSta clock 

32. PHY -MAC Net Management TBD by PHY Groul) &,* 
info.lcontrol variables Most signals arc bi-directional 

CLOSED/PRY 
33 . Safety Requirements Compliance with applicable SaCety Agencies (TBD); for reference only 

requirements CLOSED 
14. DTEIDCE InterCace TBD * CLOSED / PHY 
35 Tx&Rx Higher Data Rate Negotiation Preamble same as GFSK Requires additional inputs. Last mOlion in 

Noyember 93 stated that preamble will be at 
GFSK rate and data rate for the rest of the 

'----- - - --- -
packet is at ~ ncgotiatcci rate. ___ 

Noles: & indicates dependency on the channel model. * indicates inputs from MAC group. 
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