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A ccess-Point-L ocation

Geometries
o o
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o o
Two Freguency Channels Three Frequency Channels
Many Data-Code Channels One Code

Same nearest-neighbor separation gives » same areas per AP
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Basic BSA Geometry

Ry i1s“BSA Packing” Radius

- -

*. O . STAS scattered
around AP
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Basic BSA Geometry

@

Q « 20 STAs per BSA
*Randomized placement < R,

Probe performance > R,
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Generation of Sample
. Connectivities
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S
 Generate Random Link Connectivities within BSA

 If AP Signal < Threshold+3 dB at STA
— Re-generate that link connectivity (3 tries max.)
— Emmulates fine-scale repositioning STA if poor contact
 Also Compute Links Between other BSAsand BSA,
« Same Local Random STA Positions Re-Used in All BSAs
—Allowsuse of BSA, STA & AP parametersfor All BSAs
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Propagation Models

° Large &:al e Val'l atl on W Plot of Loss vs. Range

— Free-Spaceto 1m |«
— R" beyond 1m g o
— n=15t04 T
e Loca Signal Fading o
— None o
— Rayleigh ;
— Three-Ray v e e

e Used: n=2.5& Rayleigh
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|nteraction for Different
Frequencies

May 1998

 Interference at Short Range

o Suppressed by ACI Rgection Ratio (~35
dB)

e Consider Only Nearest Off-Frequency
BSAS
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Interaction for Same Freguencies

o Multiplicity of Effects

— Interference (Near/Far) ® ®
— Signal Correlations (Leakage)

e Must Consider Near and Some Far BSAS
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Typical 3-Frequency Deployment
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Typical 2-Frequency Deployment
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Typical Link Statistics
20 STAS/BSA 100-dB Path LossTol. 35-dB ACI Rg. 2450 MHz

Linksin first 10-dB above Rx Threshold

Links more than 10-dB below Rx Threshold

Linksin first 10-dB below Rx Threshold

# Current Link Statiztics I
Links within BSA, Link Type Path Loss Bracket> | » 110] < 110] <100] <90] <80 <60
STAzto AP within BSAD 7 3 10
STaAs to STAz within BS540 2 12 B4 a3 23
i Qff-freq APsto AP inBSAO 4
Off-freq STAz to AP in BSA0 an
Qff-freq APz to 5ThAz in BSAD aa
Off-freq STAg bo STAs in BSAD 1566 33 4] 1
Same-freq APs o AF in BSAQ 1 2 = 3
Same-freq SToz o AP in BSAD L) 42 143 il
; Same-freq APz o STAz in BSAD 1 400 152 LT 1
Links between Same-freq SThAs to SThs in BSAD 113 943 2715 9595 3 3
Off-Frequency T e Fandorize Pastions & Links |
FORRY w | SRandomEE LINEE...........: e-handonmize Fosltions Ihk.E
BSAsand BSA,
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BSA Traffic Modél

e STA-to-AP and AP-to-STA Only (no peer-
to-peer)

o 20 STAs Each Offer Poisson Traffic |
Frames/s

« AP Offers20| Frames/s

e 1024-Bytes Frames

AP Contendswith STAs (no CFl)

* All BSAs Carry Same Traffic Load (by
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Generalized Throughput

Equations
» Detailed Balance e b
 Aggregate Queued b e ol T )=pn KD
Traffic o B o
. Average Contention < @Pn @ P comen Teo, CW
Parameters
» Compute Throughput s=8 (-p).

. I:)Xm
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P, for Uncorrelated Codes

For successful Exchange, Data Frame and ACK Must Get Through

® - > @
STA AP

Requires neither of
these happen

< —
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P,.., for Single Code

® - > @
STA AP

Good Linksto STA and AP

Hidden external STAs cause interference (handle as in many-code case)

Submission Slide 15 John H. Cafarella, Micrilor Inc.



May 1998 doc.: IEEE 802.11-98/208

Effect of Leakage for Single
Code

@ - ,\
S-I-A I:)Xm
“Internal” {K,I} maxt Ky,
frames at STA [

Include effect of queued traffic as seen by each STA individually
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Random Deployment made
Worse

p o
L

All Units BSA, Units Only
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Ext. STAs above Rx Threshold at
AP

& Link Probe Control |_ O] =]
[ &P {~ Bad links in BSAD
S B ) Dif-FrequencyaFs
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FEISE ) Dff-Freguency 5TAs
0de
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They can be from quite a distance!
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STASs 10-dB above Rx Threshold at
AP
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|solated BSA: Case 1

# MAC & Traffic Parameters [_ O] =]
~ MAL
PHY Pty
DIFS Header SIFS Header 10us
| 20 us | BackOif 1 B0 us | MFDU 10us | B0 s | ACK,

" 11 ME
3 Frequencies IR |
e N MPDL Data Rate _i ACK, Data Rat

1 COde - Slot Time - :
SNR, =8dB

SINGLE., ISOLATED BSA

Fiun Spztem i - . 0
hbpz
= Traffic
% Man. Update AP yzes |

" Auto. Update [~ Contention
£l Fres Interval

N frame zize i 1024 Bytes
E xchanage time i 385 uz

ST IS — JICN |
AP Mbpsfall ST | : : | : : | , r \
OFFERED TRAFFIC 1] Total Offered BSA Traffic [Mbps] 20
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|solated BSA: Case 2

s MAC & Traffic Parameters M=l E3
mo ALK,
PLY FHY
DIFS Header SIFS Header 11.2us
| 20 us | BackOff 1 24 us | MPDU 10us | 24 us | ALK
2 Frequencies e | e |
[T I N— MPDU Data Fate ALK, Data Fat

M any COdeS E Slot Time E E E
SNR, =2dB

SINGLE, ISOLATED BSA

Fiun Spztem i - . 0
Mbpz
= Traffic
% Man. Update AP yzes |

" Auto. Update [~ Contention
£l Fres Interval

N frame zize i 1024 Bytes
E xchanage time ; 908 uz

ST IS — JICN |
AP Mbpsfall ST | : : : : : | , T s
OFFERED TRAFFIC 1] Total Offered BSA Traffic [Mbps] 20
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OGN )
0 10 L
Mbpsz tMbpsz ‘ O
1 3F/ 1C T ZF/ M C Worst Case
1 T T T T T T T T | 7 I T T T T T T T T |
1] Total Offered BSA Traffic [Mbps) 20 0 Tatal Offered BSA Traffic (Mbps] 20
400 kbps A 400 kbps A
T T T T T T T T 1 T T T T T T T T T 1
1] Tatal Offered BSA Traffic [Mbps] a0 Total Offered BSA Traffic [Mbps) 20
SUUJITITDOIVIL 3|de24 JUILINILTT. caacia, vituliiul i,
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Random Placements
3F/1C 2F/IMC

T T T T T T T T T | I | | | | I_ | | | |

0 Total Offered BSA, Traffic [Mbps) 20 0 Tatal Offered BSA Traffic (Mbps) 20

I I I I I I I I I | [ I [ [ [ [ [ [ [ |

0 Tatal Offered BSA Traffic (Mbps] 20 0 Tatal Offered BSA Traffic [Mbps] 20
[ [ [ [ [ |. [ [ [ | T T T T T T T T T |

0 Total Offered BS54 Traffic [Mbps) 20 Total Offered BSa Traffic [Mbps) 20
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Summary

e Casel
— 3 Frequency Channels, Single Code, SNR,,, = 8 dB
e Case?2

— 2 Freguency Channels, Many Code Channels,
SNR,, =2 dB

« 19 BSAs, 20 STAs+ AP per BSA

e Use of Code Channels Offers Greatly
Improved System Throughput by |solating

Q
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