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×ʅʹ˃ʶʾˇ  ʃˊˈˋʲʰˋʹˌ ό!ŎŎŜǎǎ tƻƛƴǘύ ʅˍʰʻ˃ˈˌΣ ˇ ˇˉˇʾˇˌ 
ʶˉʽˁˇʽ˄˖˄ʶʾ ˍˈˋˇ ˃ʶ ˍˇ ʰˋˏˊ˃ʰˍˇ ˍˇˉʽˁˈ ʵʾˁˍˎˇΣ ˈˋˇ 
ˁʰʽ ˃ʶ ˍˇ ˋˏˋˍʹ˃ʰ ʵʽʰ˄ˇ˃ʺˌ (distribution system). 
ɳ˂ʷʴ˔ʶʽ ˍʹ˄ ˉˊˈˋʲʰˋʹ ˍ˖˄ ˍʶˊ˃ʰˍʽˁ˗˄ ˋˍˇ ʵʾˁˍˎˇΦ 
×ʆʶˊ˃ʰˍʽˁˈ - Station (STA) ̱ ʶˊ˃ʰˍʽˁˈ ˃ʶ ˃ʹ˔ʰ˄ʽˋ˃ˇˏˌ 
ˉˊˈˋʲʰˋʹˌ ˋˍˇ ʰˋˏˊ˃ʰˍˇ ˃ʷˋˇ ˁʰʽ ʵˎ˄ʰˍˈˍʹˍʰ 
ʶˉʽˁˇʽ˄˖˄ʾʰˌ ˃ʶ ˍˇ ʅʹ˃ʶʾˇ ʃˊˈˋʲʰˋʹˌ όˁʱˊˍʰ wi-fi) 
×Basic Service Set (BSS) ̌ ˃ʱʵʰ ˍʶˊ˃ʰˍʽˁ˗˄ ˉˇˎ 
˔ˊʹˋʽ˃ˇˉˇʽˇˏ˄ ˍʹ˄ ʾʵʽʰ ˋˎ˔˄ˈˍʹˍʰ 

ʁˊˇ˂ˇʴʾʰ ʰˋˎˊ˃ʱˍ˖˄ ˍˇˉʽˁ˗˄ ʵʽˁˍˏ˖˄ 
(1) 
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×ʃˏ˂ʹ όtƻǊǘŀƭύ ɹ ʷ˒ˎˊʰ ˃ʶˍʰ˅ˏ ˍˇˎ ˋˎˋˍʺ˃ʰˍˇˌ ʵʽʰ˄ˇ˃ʺˌ 
ˁʰʽ ʶ˅˖ˍʶˊʽˁ˗˄ ʵʽˁˍˏ˖˄ όʶ˄ˋˏˊ˃ʰˍ˖˄ ˋˎ˄ʺʻ˖ˌύ 
×ʅˏˋˍʹ˃ʰ ɲʽʰ˄ˇ˃ʺˌ-(Distribution System)  ɻ ʾˁˍˎˇ 
ʵʽʰˋˏ˄ʵʶˋʹˌ ˉˇ˂˂˗˄ BSS ̀ ʶ ʷ˄ʰ ESS (Extended Service 
Set) 
×ʂ˄ˇ˃ʰ ʵʽˁˍˏˇˎ-Service set identifier (SSID) 

ʁˊˇ˂ˇʴʾʰ ʰˋˎˊ˃ʱˍ˖˄ ˍˇˉʽˁ˗˄ ʵʽˁˍˏ˖˄ 
(2) 
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ɮˊ˔ʽˍʶˁˍˇ˄ʽˁʺ IEEE 802.11 
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ʁˊˇ˂ˇʴʾʰ IEEE 802 

 

ȿŮɘŰɞɡɟɔɑŬ 

ůɡɜŰɞɜɘůɛɞɨ 

ȼ ɚɞɔɘəɐ ůɡɜɎɟŰɖůɖ ˊɞɡ əŬɗɞɟɑɕŮɘ ˊɧŰŮ ɏɜŬɠ ůŰŬɗɛɧɠ ˊɞɡ 

ɚŮɘŰɞɡɟɔŮɑ ɛɏůŬ ůŮ ɏɜŬ BSS ŮˊɘŰɟɏˊŮŰŬɘ ɜŬ ŭɘŬɓɘɓɎůŮɘ əŬɘ ɜŬ 

ŮɑɜŬɘ ůŮ ɗɏůɖ ɜŬ ɚŬɛɓɎɜŮɘ PDUs 

ȺˊɏəŰŬůɖ ůɡɜɧɚɞɡ 

ɡˊɖɟŮůɘɩɜ (ESS) 

ȰɜŬ ůɨɜɞɚɞ Ŭˊɧ ɏɜŬ ɐ ˊŮɟɘůůɧŰŮɟŬ ŭɘŬůɡɜŭŮŭŮɛɏɜŬ BSSs əŬɘ 

ɞɚɞəɚɖɟɤɛɏɜɤɜ LANs ˊɞɡ ŮɛűŬɜɑɕɞɜŰŬɘ ɤɠ ɏɜŬ ŮɜɘŬɑɞ BSS ůŰɖɜ 

ůŰɞɘɓɎŭŬ LLC ůŮ əɎɗŮ ůŰŬɗɛɧ ˊɞɡ ůɡɜŭɏŮŰŬɘ ɛŮ ɏɜŬ Ŭˊɧ ŬɡŰɎ ŰŬ 

BSSs 

MAC  ɛɞɜɎŭŬ 

ŭŮŭɞɛɏɜɤɜ 

ˊɟɤŰɞəɧɚɚɞɡ 

(MPDU) 

ȼ ɛɞɜɎŭŬ Űɤɜ ŭŮŭɞɛɏɜɤɜ ˊɞɡ ŬɜŰŬɚɚɎůůɞɜŰŬɘ ɛŮŰŬɝɨ ŭɨɞ 

entites ɞɛɞŰɑɛɞɡɠ MAC, ɢɟɖůɘɛɞˊɞɘɩɜŰŬɠ Űɘɠ ɡˊɖɟŮůɑŮɠ Űɞɡ 

űɡůɘəɞɨ Ůˊɘˊɏŭɞɡ 

MAC  ɛɞɜɎŭŬ 

ŭŮŭɞɛɏɜɤɜ 

ɡˊɖɟŮůɑŬɠ (MSDU) 

Ƀɘ ˊɚɖɟɞűɞɟɑŮɠ ˊɞɡ ˊŬɟŬŭɑŭɞɜŰŬɘ ɤɠ ɛɞɜɎŭŬ ɛŮŰŬɝɨ Űɤɜ 

ɢɟɖůŰɩɜ MAC 

ɆŰŬɗɛɧɠ ɃˊɞɘŬŭɐˊɞŰŮ ůɡəŮɡɖ ˊɞɡ ˊŮɟɘɏɢŮɘ IEEE 802. ůɡɛɛɞɟűɞɨɛŮɜɖ 

MAC əŬɘ űɡůɘəɞɨ Ůˊɘˊɏŭɞɡ 
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×Basic Service Set (BSS): 
 

×ɴ˄ʰ ˋˏ˄ˇ˂ˇ ˋˍʰʻ˃˗˄ ˉˇˎ ʶ˂ʷʴ˔ˇ˄ˍʰʽ ʰˉˈ ˃ʾʰ ˃ˈ˄ˇ Ϧɽʶʽˍˇˎˊʴʾʰ 
ˋˎ˄ˍˇ˄ʽˋ˃ˇˏϦ όҐ ʹ ˂ˇʴʽˁʺ ˂ʶʽˍˇˎˊʴʾʰ ˉˇˎ ˁʰʻˇˊʾʸʶʽ ˉˈˍʶ ʷ˄ʰˌ 
ˋˍʰʻ˃ˈˌ ˃ˉˇˊʶʾ ˄ʰ ˃ʶˍʰʵ˗ˋʶʽ ʺ ˄ʰ ˂ʱʲʶʽύ 

×ʃʰˊˈ˃ˇʽˇ ˃ʶ ˃̔ʰ Ϧˁˎ˕ʶ˂ʾʵʰϦ ˋʶ ˁ̔˄ʹˍʺ ˍʹ˂ʶ˒˖˄ʾʰ 
×ɴ˄ʰ .{{ ˃ˉˇˊʶʾ ˄ʰ ʷ˔ʶʽ ʷ˄ʰ ʅʹ˃ʶʾˇ ʃˊˈˋʲʰˋʹˌ ό!ŎŎŜǎǎ Point) 

(ˍˈˋˇ ˋʶ ʰˎˍˈ˄ˇ˃ʰ ʵʾˁˍˎʰ ˁʰʽ ˋʶ ʵʾˁˍˎʰ ˉˇˎ ʶˁˍʶʾ˄ˇ˄ˍʰʽ ˃ʷˋʰ ˋʶ 
ʷ˄ʰ ˁˍʺˊʽˇύΣ ʺ ˃ˉˇˊʶʾ ˄ʰ ˂ʶʽˍˇˎˊʴʺˋʶʽ ˔˖ˊʾˌ ʅʹ˃ʶʾˇ ʃˊˈˋʲʰˋʹˌ 
(ʰˎˍˈ˄ˇ˃ʰ ʵʾˁˍˎʰ ˃ˈ˄ˇύ 

×ɲʽʱ˃ʶˍˊˇˌ ˍʹˌ ˁˎ˕ʶ˂ʾʵʰˌ ʶʾ˄ʰʽ ˉʶˊʾˉˇˎ ʹ ʵʽˉ˂ʱˋʽʰ ˍʹˌ ʶ˃ʲʷ˂ʶʽʰˌ 
˃ʶˍʰ˅ˏ ʵˏˇ ʰˋˏˊ˃ʰˍ˖˄ ˋˍʰʻ˃˗˄ 

ʁˊˇ˂ˇʴʾʰ IEEE 802.11 (1) 
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Basic Service Set (BSS)  
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ʁˊˇ˂ˇʴʾʰ IEEE 802.11 (2) 

×ɮ˄ʶ˅ʱˊˍʹˍˇ Basic Service Set (IBSS): 

×ɴ˄ʰ ʲʰˋʽˁˈ {ŜǊǾƛŎŜ {Ŝǘ ό.{{ύΣ ʹ ˇˉˇʾʰ ˋ˔ʹ˃ʰˍʾʸʶʽ ʷ˄ʰ 
ʰˎˍˈ˄ˇ˃ˇ ʵʾˁˍˎˇ ˋˍˇ ʵʶ˄ ˎˉʱˊ˔ʶʽ ˉˊˈˋʲʰˋʹ ˋʶ ʷ˄ʰ ˋˏˋˍʹ˃ʰ 
ʵʽʰ˄ˇ˃ʺˌ 

×ɴ˄ʰ .{{ ˔˖ˊʾˌ ʅʹ˃ʶʾˇ ʃˊˈˋʲʰˋʹˌ 

×ɴ˄ʰˌ ʰˉˈ ˍˇˎˌ ˋˍʰʻ˃ˇˏˌ ˍˇˎ L.{{ ˃ˉˇˊʶʾ ˄ʰ ˊˎʻ˃ʽˋˍʶʾ ˗ˋˍʶ 
˄ʰ Ϧ˅ʶˁʽ˄ʺˋʶʽϦ ˍˇ ʵʾˁˍˎˇ ˁʰʽ ˄ʰ ʰ˄ʰ˂ʱʲʶʽ ˍʹ ˂ʶʽˍˇˎˊʴʾʰ 
ˋˎ˄ˍˇ˄ʽˋ˃ˇˏ 

×ɲʽʱ˃ʶˍˊˇˌ ˍʹˌ ˁˎ˕ʶ˂ʾʵʰˌ ʶʾ˄ʰʽ ˉʶˊʾˉˇˎ ʹ ʵʽˉ˂ʱˋʽʰ ˍʹˌ 
ʶ˃ʲʷ˂ʶʽʰˌ ˃ʶˍʰ˅ˏ ʵˏˇ ʰˋˏˊ˃ʰˍ˖˄ ˋˍʰʻ˃˗˄ 



ǡȐȈȒȓȎȓǼȊȄȈȎ 
ǰȀȌȄȏȈȒȓǽȋȈȎ 
ǨȄȒȒȀȊȎȌǾȉȆȑ 

ɲʾˁˍˎʰ ɳˉʽˁˇʽ˄˖˄ʾʰˌ ˁʰʽ ʇˉˇ˂ˇʴʽˋˍ˗˄ 

ʆ˃ʺ˃ʰ ʊˎˋʽˁʺˌ ɮΦʃΦɸ 
11 

ɮ˄ʶ˅ʱˊˍʹˍˇ Basic Service Set (IBSS) 
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× Extended Set Service (ESS): 

×ɴ˄ʰ ˋˏ˄ˇ˂ˇ ʶ˄ˈˌ ʺ ˉʶˊʽˋˋˈˍʶˊ˖˄ BSS ɻ ʽʰˋˎ˄ʵʷˇ˄ˍʰʽ ˃ʷˋ˖ ʶ˄ˈˌ 
ˋˎˋˍʺ˃ʰˍˇˌ ʵʽʰ˄ˇ˃ʺˌ ό5{ύ 

×ʄˇʷˌ ˁˎˁ˂ˇ˒ˇˊʾʰˌ ˉʱ˄ˍʰ ˃ʷˋ˖ ˍˇˎ !ŎŎŜǎǎ tƻƛƴǘ- 

×ɲʽʱ˃ʶˍˊˇˌ ˍʹˌ ˁˎ˕ʶ˂ʾʵʰˌ ʶʾ˄ʰʽ ʵʽˉ˂ʱˋʽʰ ˍʹˌ ʰˉˈˋˍʰˋʹˌ ˁʱ˂ˎ˕ʹˌ 
˃ʶˍʰ˅ˏ ʵˏˇ ʰˋˏˊ˃ʰˍ˖˄ ˋˍʰʻ˃˗˄ 

×ʅˏˋˍʹ˃ʰ ʵʽʰ˄ˇ˃ʺˌ ό5{ύΥ 

×ɴ˄ʰ ˋˏˋˍʹ˃ʰ ʴʽʰ ˍʹ ʵʽʰˋˏ˄ʵʶˋʹ ʶ˄ˈˌ ˋˎ˄ˈ˂ˇˎ BSS 

×ʁ˂ˇˁ˂ʹˊ˖˃ʷ˄ʹ: ɳ˄ʽʰʾˇ !ŎŎŜǎǎ Point-ˋʶ ʷ˄ʰ ʰˎˍˈ˄ˇ˃ˇ ʵʾˁˍˎˇ 

×ɳ˄ˋˏˊ˃ʰˍˇ: ʋˊʹˋʽ˃ˇˉˇʽ˗˄ˍʰˌ ˍˇ ˁʰ˂˗ʵʽˇ ʵʽʰˋˏ˄ʵʶˋʹˌ ˍ˖˄ !ŎŎŜǎǎ 
Points- 

×ɮˋˏˊ˃ʰˍˇ: ʋˊʹˋʽ˃ˇˉˇʽ˗˄ˍʰˌ ʰˋˏˊ˃ʰˍʹ ʵʽʰˋˏ˄ʵʶˋʹ ˍ˖˄ !ŎŎŜǎǎ tƻƛƴǘǎ- 

ʁˊˇ˂ˇʴʾʰ IEEE 802.11 (3) 
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ʆ˃ʺ˃ʰ ʊˎˋʽˁʺˌ ɮΦʃΦɸ 
13 

Extended Set Service (ESS): E˄ʽʰʾˇ BSS 
(˃ʶ ʶ˄ˋ˖˃ʰˍ˖˃ʷ˄ˇ DS) 
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ʆ˃ʺ˃ʰ ʊˎˋʽˁʺˌ ɮΦʃΦɸ 
14 

Extended Set Service (ESS): BSS ˃ ʶ 
ʶ˄ˋˏˊ˃ʰˍˇ ˋˏˋˍʹ˃ʰ ʵʽʰ˄ˇ˃ʺˌ ό5{ύ 
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ǨȄȒȒȀȊȎȌǾȉȆȑ 

ɲʾˁˍˎʰ ɳˉʽˁˇʽ˄˖˄ʾʰˌ ˁʰʽ ʇˉˇ˂ˇʴʽˋˍ˗˄ 

ʆ˃ʺ˃ʰ ʊˎˋʽˁʺˌ ɮΦʃΦɸ 
15 

Extended Set Service (ESS): BSS ˁ ʰʽ 
ʰˋˏˊ˃ʰˍˇ ˋˏˋˍʹ˃ʰ ʵʽʰ˄ˇ˃ʺˌ όDS) 



ǡȐȈȒȓȎȓǼȊȄȈȎ 
ǰȀȌȄȏȈȒȓǽȋȈȎ 
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ɲʾˁˍˎʰ ɳˉʽˁˇʽ˄˖˄ʾʰˌ ˁʰʽ ʇˉˇ˂ˇʴʽˋˍ˗˄ 

ʆ˃ʺ˃ʰ ʊˎˋʽˁʺˌ ɮΦʃΦɸ 
16 

ʆˇˉˇ˂ˇʴʾʶˌ ʰˋˎˊ˃ʱˍ˖˄ ʵʽˁˍˏ˖˄ 

×ʆˇˉˇ˂ˇʴʾʰ ˃ ʁˋʹ˃ʶʾˇ ˉˊˈˋʲʰˋʹˌ topology (ɽʶʽˍˇˎˊʴʾʰ 
ˎˉˇʵˇ˃ʺˌ) 

 

×ʆˇˉˇ˂ˇʴʾʰ ˇ˃ˈˍʽ˃˖˄ ˁˈ˃ʲ˖˄ (Peer-to-peer- ɽʶʽˍˇˎˊʴʾʰ 
Ad-hoc) 

 

×ʆˇˉˇ˂ˇʴʾʰ ɹ ʷ˒ˎˊʰˌ ̀ ʹ˃ʶʾˇ ̄ ˊˇˌ ̄ ˇ˂˂ʰˉ˂ʱ ̀ ʹ˃ʶʾʰ   

 



ǡȐȈȒȓȎȓǼȊȄȈȎ 
ǰȀȌȄȏȈȒȓǽȋȈȎ 
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ɲʾˁˍˎʰ ɳˉʽˁˇʽ˄˖˄ʾʰˌ ˁʰʽ ʇˉˇ˂ˇʴʽˋˍ˗˄ 
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17 

×ɲʶ˄ ˔ˊʶʽʱʸʶˍʰʽ ˋʹ˃ʶʾˇ 
ˉˊˈˋʲʰˋʹˌ. 

×ʁ ̔ ˋˎˋˁʶˎʷˌ ʶˉʽˁˇʽ˄˖˄ˇˏ˄ 
ʰˉʶˎʻʶʾʰˌ ́  ˃ ʽʰ ˃  ʁ̱ ʹ˄ ɦ ˂˂ʹ. 

×ɳʾ˄ʰʽ ˔ˊʺˋʽ˃ˇ ʴʽʰ ˍʹ˄ 
ʶʴˁʰˍʱˋˍʰˋʹ ʶ˄ˈˌ 
ʰˋˏˊ˃ʰˍˇˎ ʵʽˁˍˏˇˎ ʶˏˁˇ˂ʰ 
ˁʰʽ ɹ ˊʺʴˇˊʰ. 

×ʅˎ˄ʺʻ˖ˌ ʴʾ˄ʶˍʰʽ ʴʽʰ ˃ʽˁˊʺ 
˔ˊˇ˄ʽˁʺ ɻ ʽʱˊˁʶʽʰ. 

 

ʆˇˉˇ˂ˇʴʾʰ Peer-to-peer (ad-hoc 
ʵʾˁˍˎˇύ 
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ʆˇˉˇ˂ˇʴʾʰ ʴʷ˒ˎˊʰˌ  
ˋʹ˃ʶʾˇ ˉˊˇˌ ˉˇ˂˂ʰˉ˂ʱ ˋʹ˃ʶʾʰ 

ʋˊʹˋʽ˃ˇˉˇʽʶʾˍʰʽ ʴʽʰ ˄ hˋˎ˄ʵʷˋʶʽ ʷ˄ʰ LAN ʰˉˈ ʷ˄ʰ ˁˍʾˊʽˇ 
˃ ʁ LANs ˋ ʁ ʱ˂˂ʰ ˁˍʾˊʽʰ ˋ ʁ ˃ʶʴʱ˂ʶˌ ʰˉˇˋˍʱˋʶʽˌ. 
ɮˉʰʽˍʶʾˍʰʽ ˄ hˎˉʱˊ˔ʶʽ ˇˉˍʽˁʺ ʶˉʰ˒ʺ ˃ʶˍʰ˅ˏ ˍ˖˄ ˁˍʽˊʾ˖˄. 
ɮˋˏˊ˃ʰˍʹ ɹ ʷ˒ˎˊʰ (wireless bridge) 
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×ʆˎˉʽˁˈ 802.11 ̄ ʰˁʷˍˇ ˒ˎˋʽˁˇˏ ʶˉʽˉʷʵˇˎ όPLCP) : 

 

 

 

 

×ʃˊˈʻʶ˃ʰ όPreambleύ ʴʽʰ ˍˇ˄ ˋˎʴ˔ˊˇ˄ʽˋ˃ˈ ˍˇˎ ʵʷˁˍʹ 

 

ʃ˖ˌ ˃ˇʽʱʸʶʽ ʷ˄ʰ ˉʰˁʷˍˇ ˋˍˇ ˒ˎˋʽˁˈ 
ʶˉʾˉʶʵˇΤ 
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20 

×ʅˍʰ ʰˋˏˊ˃ʰˍʰ ˍˇˉʽˁʱ ʵʾˁˍˎʰ ˃ˈ˄ˇ ʷ˄ʰˌ ˔ˊʺˋˍʹˌ ʶˉʽˍˊʷˉʶˍʰʽ 
˄ʰ ʶˉʽˁˇʽ˄˖˄ʶʾ ˃ʶ ˍˇ˄ ʵʷˁˍʹ ˍʹ˄ ʾʵʽʰ ˔ˊˇ˄ʽˁʺ ˋˍʽʴ˃ʺΦ ʂ˂ˇʽ 
˃ʽ˂ˇˏ˄ ˃ʷˋʰ ʰˉˈ ˍˇ ʾʵʽˇ ˁʰ˄ʱ˂ʽΦ 

×ʁ ˍˊˈˉˇˌ ʶˉʽ˂ˇʴʺˌ ˍˇˎ ˔ˊʺˋˍʹ ˉˇˎ ʻʰ ˃ʽ˂ʺˋʶʽ ʴʾ˄ʶˍʰʽ ˃ʶ ˍʹ 
˃ʷʻˇʵˇ ˉˇ˂˂ʰˉ˂ʺˌ ˉˊˈˋʲʰˋʹˌ ˃ʶ ʰ˄ʾ˔˄ʶˎˋʹ ˒ʷˊˇ˄ˍˇˌ ˁʰʽ ˃ʶ 
ʰˉˇ˒ˎʴʺ ˋˎʴˁˊˇˏˋʶ˖˄-Carrier Sense Multiple Access with 
Collision Avoidance (CSMA/CA). 

×ʃʰˊʱʵʶʽʴ˃ʰ ˃ʶ ʰ˄ʻˊ˗ˉˇˎˌ ʴˏˊ˖ ʰˉˈ ʷ˄ʰ ˍˊʰˉʷʸʽ 

 

 

 

ʃ˖ˌ ˎˉˇˋˍʹˊʾʸˇ˄ˍʰʽ ˉˇ˂˂ˇʾ ˔ˊʺˋˍʶˌ 
ˋˍʰ ʰˋˏˊ˃ʰˍʰ ʵʾˁˍˎʰΤ 



ǡȐȈȒȓȎȓǼȊȄȈȎ 
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ɲʾˁˍˎʰ ɳˉʽˁˇʽ˄˖˄ʾʰˌ ˁʰʽ ʇˉˇ˂ˇʴʽˋˍ˗˄ 

ʆ˃ʺ˃ʰ ʊˎˋʽˁʺˌ ɮΦʃΦɸ 
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×ɼˊˎ˃˃ʷ˄ʰ ˍʶˊ˃ʰˍʽˁʱ ζHidden terminalsη 

o A ˁ ʰʽ  C ɻ ʶ˄ ˃ˉˇˊˇˏ˄ ˄ʰ ʰˁˇˏˋˇˎ˄ ˇ ʷ˄ʰˌ ˍˇ˄ ʱ˂˂ˇ. 

o ʁ A ʁ ˁˉʷ˃ˉʶʽ ˋˍˇ˄ B, ʁ C ɻ ʶ˄ ˂ʰ˃ʲʱ˄ʶʽ ˍʹ˄ ʶˁˉˇ˃ˉʺ ˍˇˎ A.  

×ʁ C ̒ ʷ˂ʶʽ ˄ʰ ʶˁˉʷ˃˕ʶʽ ˉˊˇˌ ˍˇ˄ B, ʁ C h ʽˋʻʱ˄ʶˍʰʽ ʷ˄ʰ 
ζʶ˂ʶˏʻʶˊˇ ˃ʷˋˇη (ʰˉˇˍˎ˔ʾʰ ˍˇˎ CS) 

o ɱʾ˄ʶˍʰʽ ˋˏʴˁˊˇˎˋʹ όCollisionύ ˋˍˇ B. 

o ʁ A ɻ ʶ˄ ˃ˉˇˊʶʾ ˄ʰ ˂ʱʲʶʽ ˍʹ˄ ˋˏʴˁˊˇˎˋʹ. 

o ʁ A ʁ ʾ˄ʰʽ  ζˁˊˎ˃˃ʷ˄ˇˌη ʴʽʰ ˍˇ˄ C. 

ʆˇ ˉˊˈʲ˂ʹ˃ʰ ˍˇˎ ˁˊˎ˃˃ʷ˄ˇˎ 
ˍʶˊ˃ʰˍʽˁˇˏ (1) 
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ʆ˃ʺ˃ʰ ʊˎˋʽˁʺˌ ɮΦʃΦɸ 
22 

ʆˇ ˉˊˈʲ˂ʹ˃ʰ ˍˇˎ ˁˊˎ˃˃ʷ˄ˇˎ 
ˍʶˊ˃ʰˍʽˁˇˏ (1) 

×ɶ ɽˏˋʹ 

o ʆˇ ˉˊˈʲ˂ʹ˃ʰ ˍˇˎ ˁˊˎ˃˃ʷ˄ˇˎ ˍʶˊ˃ʰˍʽˁˇˏ ˎˉʱˊ˔ʶʽ ˃ˈ˄ˇ 
ˋˍʰ ʰˋˏˊ˃ʰˍʰ ʵʾˁˍˎʰ 

o ʋˊʶʽʱʸʶˍʰʽ ʰ˄ʾ˔˄ʶˎˋʹ ˒ʷˊˇ˄ˍˇˌ όsense carrier) ̀ ˍˇ 
ʵʷˁˍʹ ̍ ˔ʽ ˋˍˇ˄ ˉˇ˃ˉˈ! 

o άʁ ʽˁˇ˄ʽˁʺ ʰ˄ʾ˔˄ʶˎˋʹ ˒ʷˊˇ˄ˍˇˌέΥ ʁ ʃˇ˃ˉˈˌ ζˊ˖ˍʱη ˍˇ 
ʵʷˁˍʹ ʶʱ˄ ʰˁˇˏʶʽ ˁʱˍʽΦ ɳʱ˄ ˄ʰʽ ˍˈˍʶ ˍˇ ˁʰ˄ʱ˂ʽ 
ʻʶ˖ˊʶʾˍʰʽ ˁʰˍʶʽ˂ʹ˃˃ʷ˄ˇ. 
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ʆˇ ˉˊˈʲ˂ʹ˃ʰ ˍˇˎ ʶˁˍʶʻʶʽ˃ʷ˄ˇˎ 
ˍʶˊ˃ʰˍʽˁˇˏ (1) 

×ʃˊˈʲ˂ʹ˃ʰ ɳˁˍʶʻʶʽ˃ʷ˄ˇˎ ʆʶˊ˃ʰˍʽˁˇˏ όExposed Terminal 
Problem)  

o O ɰ ʁ ˁˉʷ˃ˉʶʽ ˋˍˇ˄ ɮ 
o ʁ C ̒ ʷ˂ʶʽ ˄ʰ ʶˁˉʷ˃˕ʶʽ ˋˍˇ˄ D 
o O C ̄ ˊʷˉʶʽ ˄ʰ ˉʶˊʽ˃ʷ˄ʶʽ, h ˒ˇˏ ζʰˁˇˏʶʽη ˈˍʽ ʴʾ˄ʶˍʰʽ ˔ˊʺˋʹ 
ˍˇˎ ˃ʷˋˇˎ 

o ʁ A ʁ ʾ˄ʰʽ ʶˁˍˈˌ ʶ˃ʲʷ˂ʶʽʰˌ ˍˇˎ C 
o ɽʷ˃ʶ ˈˍʽ ˇ C ʁ ʾ˄ʰʽ ζʶˁˍʶʻʶʽ˃ʷ˄ˇˌη ˋˍˇ˄ ɰ 

 

ǨȉȁǽȈŮȆŬ ŰȌȏ ǥ 

ǨȉȁǽȈŮȆŬ ŰȌȏ B 

ǨȉȁǽȈŮȆŬ ŰȌȏ C 
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ʆ˃ʺ˃ʰ ʊˎˋʽˁʺˌ ɮΦʃΦɸ 
24 

ʆˇ ˉˊˈʲ˂ʹ˃ʰ ˍˇˎ ʶˁˍʶʻʶʽ˃ʷ˄ˇˎ 
ˍʶˊ˃ʰˍʽˁˇˏ (2) 

×ɶ ɽˏˋʹ 
o O B ̒ ʷ˂ʶʽ ˄ʰ ˋˍʶʾ˂ʶʽ ˋˍˇ˄ ɮΣ ˇˉˈˍʶ ˋˍʷ˂˄ʶʽ RTS ̀ ˍʹ˄ 
ʶ˃ʲʷ˂ʶʽʱ ˍˇˎ, ɻ ʹ˂ʰʵʺ ˋˍˇ˄ ɮ ˁʰʽ ˋˍˇ˄ C [ RTS(ɰ, ɮ, x 
bytes) ] 

o O A ̡ ˂ʷˉˇ˄ˍʰˌ ˍʹ н ́̄ ʰˊʱ˃ʶˍˊˇ ˍˇˎ RTS h ˉʰ˄ˍʱ ˃ʶ CTS 
ˋˍʹ˄ ʶ˃ʲʷ˂ʶʽʱ  ˍˇˎΣ ʶ˒ˈˋˇ˄ ʶʾ˄ʰʽ ʶ˂ʶˏʻʶˊˇˌ ˄ʰ ʵʶ˔ˍʶʾ 
ʵʶʵˇ˃ʷ˄ʰ ώ CTS(ɰ, ɮ, x bytes) ]  

o ʁ C ̒ ʷ˂ʶʽ ˄ʰ ˋˍʶʾ˂ʶʽ ˋʶ ˁʱˉˇʽˇ ʱ˂˂ˇ ˍʶˊ˃ʰˍʽˁˈ όˉΦ˔Φ ˋˍˇ 
D) ˁ ʰʽ ʵʶ˄ ˔ˊʶʽʱʸʶˍʰʽ ˄ʰ ˉʶˊʽ˃ʷ˄ʶʽΣ ʰ˒ˇˏ ʵʶ˄ ˂ʰ˃ʲʱ˄ʶʽ 
ˍˇ CTS ̱ ˇˎ ɮ 

 

D 
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IEEE 802.11 ʃˊˈˍˎˉʰ ʴʽʰ WLAN 

802.11 802.11b 802.11a 802.11g 802.11n 

ɳʴˁˊʾʻʹˁʶ ˖ˌ ˉˊˈˍˎˉˇ 19971997  19991999 19991999 20032003  20092009 

ɲʽʰʻʷˋʽ˃ˇ ʶˏˊˇˌ ʸ˗˄ʹˌ 83.5 MHz83.5 MHz 83.5 MHz83.5 MHz 580 MHz580 MHz 83.5 MHz83.5 MHz 
83.5/58083.5/580 

MHzMHz  

ɵ˗˄ʹ ˂ʶʽˍˇˎˊʴʾʰˌ 2.4 GHz2.4 GHz 2.4 GHz2.4 GHz 5 GHz5 GHz 2.4 GHz2.4 GHz 2.4/5 GHz2.4/5 GHz 

ʆˊˈˉˇˌ ɾʶˍʱʵˇˋʹˌ 
FHSSFHSS  
DSSSDSSS  

DSSSDSSS  OFDMOFDM  
OFDMOFDM  
DSSSDSSS  

  
OFDMOFDM  
DSSSDSSS  

  

Data Rate h ˄ʱ ˁʰ˄ʱ˂ʽ 
(Mbps) 

 

  
11, 2, 2    

 
1 1 ςς  1111 6 6 ςς  5454 1 1 ςς  5454 1 1 ςς  600600 
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ʆˊˈˉˇʽ ˃ʶˍʱʵˇˋʹˌ ˋˍʰ WLAN 

×ɲʽʶˎˊˎ˃ʷ˄ˇˎ ˒ʱˋ˃ʰˍˇˌ όSpread Spectrum) 

ïɮ˄ʰˉʺʵʹˋʹˌ ʅˎ˔˄ˈˍʹˍʰˌ (Frequency Hopping Spread 
Spectrum) 

ïɯ˃ʶˋʹˌ ɮˁˇ˂ˇˎʻʾʰˌ (Direct Sequence Spread Spectrum) 

 

×ʁˊʻˇʴ˖˄ʽˁʺ ʃˇ˂ˏˉ˂ʶ˅ʹ ˃ʶ ɲʽʰʾˊʶˋʹ ʅˎ˔˄ˈˍʹˍʰˌ 

×   (Orthogonal Frequency Division Multiplexing)  

×ʃˇ˂˂ʰˉ˂ˇʾ ɳʾˋˇʵˇʽ ʃˇ˂˂ʰˉ˂ˇʾ ɴ˅ˇʵˇʽ Multiple Input 
Multiple Output (MIMO) 
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ɲʽʶˎˊˎ˃ʷ˄ˇ ˒ʱˋ˃ʰ  
Spread Spectrum (1) 

×ʆˇ ɲʽʶˎˊˎ˃ʷ˄ˇ ʊʱˋ˃ʰ όSpread spectrum) ʁ ʾ˄ʰʽ ˃ʽʰ 
ˍʶ˔˄ʽˁʺ ʶˉʽˁˇʽ˄˖˄ʽ˗˄ ʹ ˇˉˇʾʰ ʰˉ˂˗˄ʶʽ ʷ˄ʰ 
ˍʹ˂ʶˉʽˁˇʽ˄˖˄ʽʰˁˈ ˋʺ˃ʰ ˋˍʶ˄ʺˌ ʸ˗˄ʹˌ ˋʶ ˃ʽʰ ʶˎˊˏˍʶˊʹ 
ʸ˗˄ʹ ˋˎ˔˄ˇˍʺˍ˖˄ ʴʽʰ ʶˁˉˇ˃ˉʺ ˁʰʽ ˋˍʹ ˋˎ˄ʷ˔ʶʽʰ 
ʰ˄ʰˁˍʱˍʰʽ ˍˇ ʰˊ˔ʽˁˈ ˋʺ˃ʰ ˋˍˇ˄ ʵʷˁˍʹ.  

×ʆˇ ɲʽʶˎˊˎ˃ʷ˄ˇ ʊʱˋ˃ʰ Spread spectrum ̝ ʰˊʰˁˍʹˊʾʸʶˍʰʽ 
ʰˉˈ: 

o  ˃ ʶʴʱ˂ˇ ʶˏˊˇˌ ʸ˗˄ʹˌ ˁ ʰʽ 

o  ̝ ʰ˃ʹ˂ʺ ʽˋ˔ˏ 
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ɲʽʶˎˊˎ˃ʷ˄ˇ ʊʱˋ˃ʰ  
Spread Spectrum (2) 

ɶ ʰ˄ʰˉʰˊʱˋˍʰˋʹ ˋˍˇ ˉʶʵʾˇ ˍʹˌ ˋˎ˔˄ˈˍʹˍʰˌ ˍˇˎ  
ʶˁˉʶ˃ˉˈ˃ʶ˄ˇˎ ˋʺ˃ʰˍˇˌ ˉˊʽ˄ ˁʰʽ ˃ʶˍʱ ˍʹ ʵʽʶˏˊˎ˄ˋʹ 
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Frequency Hopping Spread 

Spectrum (1)  
×ȼ űɏɟɞɡůŬ ŬɚɚɎɕŮɘ ůɡɢɜɧŰɖŰŬ ůɨɛűɤɜŬ ɛŮ ɛɘŬ ɣŮɡŭɞŰɡɢŬɑŬ 

ŬəɞɚɞɡɗɑŬ. 

×ȼ ɣŮɡŭɞŰɡɢŬɑŬ ŬəɞɚɞɡɗɑŬ ŮɑɜŬɘ ɛɘŬ ɚɑůŰŬ Ŭˊɧ ůɡɢɜɧŰɖŰŮɠ ȼ 

űɏɟɞɡůŬ ŬɚɚɎɕŮɘ ůɡɢɜɧŰɖŰŬ Ŭˊɧ ŬɡŰɐ Űɖ ɚɑůŰŬ. 

×  ɇɞ Ŭɟɢɘəɧ 802.11 ˊɟɧŰɡˊɞ ɡˊɞůŰɖɟɑɕŮɘ FHSS ɛŮ ɟɡɗɛɞɨɠ 

ŭŮŭɞɛɏɜɤɜ 1 əŬɘ 2 Mbps .   

×ȼ  FHSS ɢɟɖůɘɛɞˊɞɘŮɑ Űɖɜ ɕɩɜɖ 2.402 ς 2.480 GHz. 

×ɉɤɟɑɕŮɘ Űɖ ɕɩɜɖ ůŮ 79 ɛɖ-ŮˊɘəŬɚɡˊŰɧɛŮɜŬ əŬɜɎɚɘŬ Ůɨɟɞɡɠ 

1 MHz. 

×  ȼ ŬɜŬˊɐŭɖůɖ ɛŮŰŬɝɨ əŬɜŬɚɘɩɜ ɔɑɜŮŰŬɘ 2.5 űɞɟɏɠ ŬɜɎ 
second  
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Frequency Hopping Spread 

Spectrum (2)  

Channel 1 Channel 2 Channel 78
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Direct Sequence Spread 

Spectrum (1)  

×ɶ DSSS ̀ ˎ˄ʵˎʱʸʶʽ ˍʰ bits ̄ ˂ʹˊˇ˒ˇˊʾʰˌ (ˋʺ˃ʰ ʵʶʵˇ˃ʷ˄˖˄)  ˃ ʶ ˃ʽʰ 
ʰˁˇ˂ˇˎʻʾʰ bit ˎ˕ʹ˂ˈˍʶˊˇˎ ˊˎʻ˃ˇˏ ˃ʶˍʱʵˇˋʹˌ ̞ ʶˎʵˇˍˎ˔ʰʾ˖˄ 
ʰˊʽʻ˃˗˄ -pseudorandom number (PN).   

×ɶ PN ̌ ˄ˇ˃ʱʸʶˍʰʽ Chipping Code (ˉΦ˔. Barker chipping code) 

×ʆʰ bits ̄ ˇˎ ˉˊˇˁˏˉˍˇˎ˄ ʰˉˈ ˍˇ˄ ˋˎ˄ʵˎʰˋ˃ˈ ˍ˖˄ bits 
ˉ˂ʹˊˇ˒ˇˊʾʰˌ ˃ʶ ˍˇ˄ chipping code ̌ ˄ˇ˃ʱʸˇ˄ˍʰʽ chips ς ̱ ʰ ˇˉˇʾʰ 
ʶʾ˄ʰʽ ˁʰʽ ʰˎˍʱ ˉˇˎ ˍʶ˂ʽˁʱ ʶˁˉʷ˃ˉˇ˄ˍʰʽ. 

×ʂˋˇ ˎ˕ʹ˂ˈˍʶˊˇ ʶʾ˄ʰʽ ˍˇ processing gain (̄ ʶˊʽˋˋˈˍʶˊʰ chips) 
˃ʶʴʰ˂˗˄ʶʽ ʹ ʰ˄ˍʾˋˍʰˋʹ ˍˇˎ ˋʺ˃ʰˍˇˌ ˋʶ ˉʰˊʶ˃ʲˇ˂ʷˌ ˁʰʻ˗ˌ ˍˇ 
ˋʺ˃ʰ ʰˉ˂˗˄ʶˍʰʽ ˋʶ ˉʶˊʽˋˋˈˍʶˊʶˌ ˋˎ˔˄ˈˍʹˍʶˌ. 

×ʆˇ ˒ʱˋ˃ʰ ˍˇˎ ʵʽʶˎˊˎ˃ʷ˄ˇˎ ˋʺ˃ʰˍˇˌ ʶʾ˄ʰʽ ннɾɶɵΦ  
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Direct Sequence Spread 

Spectrum (2)  
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ʆʽ ʶʾ˄ʰʽ ʹ OFDM 

×H OFDM ˁ ʰˍʰ˄ʷ˃ʶʽ ˍʰ ʵʶʵˇ˃ʷ˄ʰ ˋʶ ʷ˄ʰ ˃ʶʴʱ˂ˇ ʰˊʽʻ˃ˈ 
ʶˉʽˁʰ˂ˎˉˍˈ˃ʶ˄˖˄ ˁʰ˄ʰ˂ʽ˗˄ ˍ˖˄ ˇˉˇʾ˖˄ ˇʽ ˒ʷˊˇˎˋʶˌ 
ʰˉʷ˔ˇˎ˄ ˍʰˁˍʱ ʵʽʰˋˍʺ˃ʰˍʰ ˃ʶˍʰ˅ˏ ˍˇˎˌΦ ɶ ˋˎ˔˄ˇˍʽˁʺ 
ʰˉˈˋˍʰˋʹ ˍ˖˄ ˒ʶˊˇˎˋ˗˄ ʶˉʽ˂ʷʴʶˍʰʽ ˁʰˍʱ ˍʷˍˇʽˇ ˍˊˈˉˇ 
˗ˋˍʶ ˄ʰ ʶʾ˄ʰʽ ˇˊʻˇʴ˖˄ʽˁʷˌ ˃ ʶˍʰ˅ˏ ˍˇˎˌ ˁʰʽ ʱˊʰ ˄ʰ ˃ʹ˄ 
ˉʰˊʶ˃ʲʱ˂ʶʽ ˍˇ ˉʶˊʽʶ˔ˈ˃ʶ˄ˇ ˍʹˌ ˃ʽʰˌ ˋˍʹ˄ ʱ˂˂ʹΦ 
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ʁˊʻˇʴ˖˄ʽˁʺ ʃˇ˂ˏˉ˂ʶ˅ʹ ˃ʶ ɲʽʰʾˊʶˋʹ 
ʅˎ˔˄ˈˍʹˍʰˌ-OFDM 

Time 

Frequency 

T 

Tg 

1/T ʇˉˇˁʰ˄ʱ˂ʽʰ 

 
Fast Fourier Transform 

ɲʽʰˋˍʺ˃ʰˍʰ 
ɮˋ˒ʰ˂ʶʾʰˌ 
Guard Intervals 

OFDM 
ʅˏ˃ʲˇ˂ʰ 
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802.11 ʊˎˋʽˁˈ ɳˉʾˉʶʵˇ 
 

 802.11 802.11a 802.11b 802.11g 

ȹɘŬɗɏůɘɛɞ bandwidth 83.5 MHz 300 MHz 83.5 MHz 83.5 MHz 

ɉɤɟɑɠ ɎŭŮɘŬ 

ůɡɢɜɧŰɖŰŮɠ 

ɚŮɘŰɞɡɟɔɑŬɠ 

2.4 - 2.4835 GHz 

DSSS, FHSS 

5.15 - 5.35 GHz 

OFDM 

5.725 - 5.825 

GHz OFDM 

2.4 - 2.4835 

GHz 

DSSS 

2.4 - 2.4835 

GHz 

DSSS, OFDM 

ȷɟɘɗɛɧɠ ɛɖ 

ŬɚɚɖɚɞŮˊɘəŬɚɡˊŰɧɛŮɜ

ɤɜ əŬɜɎɚɘŬ 

3 

(indoor/outdoor) 

4 indoor 

4 

(indoor/outdoor) 

4 outdoor 

3 

(indoor/outdoor) 

3 

(indoor/outdoor) 

ŰŬɢɨŰɖŰŬ ŭŮŭɞɛɏɜɤɜ 

ŬɜɎ əŬɜɎɚɘ 

1, 2 Mbps 6, 9, 12, 18, 24, 

36, 48, 54 Mbps 

1, 2, 5.5, 11 

Mbps 

1, 2, 5.5, 6, 9, 

11, 12, 18, 24, 

36, 48, 54 Mbps 

ůɡɛɓŬŰɧŰɖŰŬ 802.11 Wi-Fi5 Wi-Fi Wi-Fi ůŰŬ 11 

Mbps əŬɘ əɎŰɤ 
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ɮˎʻʶ˄ˍʽˁˈ 802.11 Physical Layer - 
DSSS 

×Direct-sequence spread spectrum (DSSS) 

×2,4 DIȊ L{a ˃ˉʱ˄ˍʰ ˋʶ ˍʰ˔ˏˍʹˍʰ м aōǇǎ ˁʰʽ н aōǇǎ  

×ʷ˖ˌ ʶˉˍʱ ˁʰ˄ʱ˂ʽʰΣ ˁʰʻʷ˄ʰ м aōǇǎ ʺ н aōǇǎΣ ˃ˉˇˊˇˏ˄ ˄ʰ 
˔ˊʹˋʽ˃ˇˉˇʽʹʻˇˏ˄  

×ʶ˅ʰˊˍʱˍʰʽ ʰˉˈ ˍˇ ʶˏˊˇˌ ˉˇˎ ʵʽʰˍʾʻʶ˄ˍʰʽ ʰˉˈ ʵʽʱ˒ˇˊˇˎˌ ʶʻ˄ʽˁˇˏˌ 
ˁʰ˄ˇ˄ʽˋ˃ˇˏˌ  

o моΣ ˋˍʽˌ ˉʶˊʽˋˋˈˍʶˊʶˌ ʶˎˊ˖ˉʰʿˁʷˌ ˔˗ˊʶˌ  

o ʷ˄ʰ ˋˍʹ˄ ɹʰˉ˖˄ʾʰ  

×ˁʱʻʶ ˁʰ˄ʱ˂ʽ ʶˏˊˇˎˌ ʸ˗˄ʹˌ р aIȊ  

×ˋˏˋˍʹ˃ʰ ˁ˖ʵʽˁˇˉˇʾʹˋʹˌ ʴʽʰ 5.t{Y м-aōǇǎ ˁʰʽ 5vt{Y ʴʽʰ н-
Mbps. 
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ɮˎʻʶ˄ˍʽˁˈ 802.11 Physical Layer - 
FHSS 

×Frequency-hopping spread spectrum  

o 2,4 DIȊ L{a ˃ˉʱ˄ˍʰ ˋʶ ˍʰ˔ˏˍʹˍʰ м aōǇǎ ˁʰʽ н aōǇǎ  

o но ˁʰ˄ʱ˂ʽʰ ˋˍʹ˄ ɹʰˉ˖˄ʾʰ  

o тл ˁʰ˄ʱ˂ʽʰ ˋˍʽˌ ɶʃɮ  

o ˋʺ˃ʰ ˃ʶˍʰˉʺʵʹˋʹˌ ˃ʶˍʰ˅ˏ ˉˇ˂˂ʰˉ˂˗˄ ˁʰ˄ʰ˂ʽ˗˄ ʲʰˋʾʸʶˍʰʽ ˋʶ ˃ʽʰ 
ʰˁˇ˂ˇˎʻʾʰ ˕ʶˎʵˇʻˇˊˏʲˇˎ  

o ʋˊʹˋʽ˃ˇˉˇʽˇˏ˄ˍʰʽ ˁʰ˄ʱ˂ʽʰ 1-MHz  

×ʄˎʻ˃ʽʸˈ˃ʶ˄ˇ ƘƻǇǇƛƴƎ ˋˏˋˍʹ˃ʰ  

×ˋʶ ɻˏˇ ʶˉʾˉʶʵʰ Dŀǳǎǎƛŀƴ ʵʽʰ˃ˈˊ˒˖ˋʹ C{Y ʴʽʰ м aōǇǎ  

×ˍʶˋˋʱˊ˖˄ ʶˉʽˉʷʵ˖˄ DC{Y ʵʽʰ˃ˈˊ˒˖ˋʹˌ ˉˇˎ ˔ˊʹˋʽ˃ˇˉˇʽʶʾˍʰʽ ʴʽʰ 
2 Mbps 



ǡȐȈȒȓȎȓǼȊȄȈȎ 
ǰȀȌȄȏȈȒȓǽȋȈȎ 
ǨȄȒȒȀȊȎȌǾȉȆȑ 

ɲʾˁˍˎʰ ɳˉʽˁˇʽ˄˖˄ʾʰˌ ˁʰʽ ʇˉˇ˂ˇʴʽˋˍ˗˄ 

ʆ˃ʺ˃ʰ ʊˎˋʽˁʺˌ ɮΦʃΦɸ 
38 

802.11a 

×ʋˊʹˋʽ˃ˇˉˇʽʶʾ 5-DIȊ ʸ˗˄ʹ όʵʽʰ˒ˇˊʶˍʽˁʺ ʰˉˈ ʱ˂˂ʶˌ ʶˁʵˈˋʶʽˌύ 

o ˎˉˇˋˍʹˊʾʸʶʽ ˎ˕ʹ˂ˈˍʶˊʶˌ ˍʰ˔ˏˍʹˍʶˌ ˃ʶˍʱʵˇˋʹˌ ʵʶʵˇ˃ʷ˄˖˄ 

×ˇˊʻˇʴ˗˄ʽʰ ˉˇ˂ˏˉ˂ʶ˅ʹ ʵʽʰʾˊʶˋʹˌ ˋˎ˔˄ˈˍʹˍʰˌ όhC5aύ 

o ˉˇ˂˂ʰˉ˂ʷˌ ˒ʷˊˇˎˋʶˌ ˋʶ ʵʽʰ˒ˇˊʶˍʽˁʷˌ ˋˎ˔˄ˈˍʹˍʶˌ 

o ˃ʶˊʽˁʱ bits ̀ ʶ ˁʱʻʶ ˁʰ˄ʱ˂ʽ 

×ʷ˖ˌ пу ˎˉˇ˒ˇ˒ʷˊˇˎˋʶˌ ʵʽʰ˃ˇˊ˒˗˄ˇ˄ˍʰʽ ˔ˊʹˋʽ˃ˇˉˇʽ˗˄ˍʰˌ .t{YΣ vt{YΣ 
16-v!aΣ ʺ сп-QAM 

o ʰˉˈˋˍʰˋʹ ˋˎ˔˄ˈˍʹˍʰˌ ˒ʷˊˇˎˋʰˌ лΣомнр aIȊ 

o ˇ ̀ˎ ˄ʵˎʰˋ˃ˈˌ ˍʹˌ ˍʶ˔˄ʽˁʺˌ ʵʽʰ˃ˈˊ˒˖ˋʹˌ ˁʰʽ ˍˇˎ ˊˎʻ˃ˇˏ 
ˁ˖ʵʽˁˇˉˇʾʹˋʹˌ ˁʰʻˇˊʾʸʶʽ ˍʹ˄ ˍʰ˔ˏˍʹˍʰ ʵʶʵˇ˃ʷ˄˖˄ 



ǡȐȈȒȓȎȓǼȊȄȈȎ 
ǰȀȌȄȏȈȒȓǽȋȈȎ 
ǨȄȒȒȀȊȎȌǾȉȆȑ 

ɲʾˁˍˎʰ ɳˉʽˁˇʽ˄˖˄ʾʰˌ ˁʰʽ ʇˉˇ˂ˇʴʽˋˍ˗˄ 

ʆ˃ʺ˃ʰ ʊˎˋʽˁʺˌ ɮΦʃΦɸ 
39 

16-QAM 



ǡȐȈȒȓȎȓǼȊȄȈȎ 
ǰȀȌȄȏȈȒȓǽȋȈȎ 
ǨȄȒȒȀȊȎȌǾȉȆȑ 

ɲʾˁˍˎʰ ɳˉʽˁˇʽ˄˖˄ʾʰˌ ˁʰʽ ʇˉˇ˂ˇʴʽˋˍ˗˄ 

ʆ˃ʺ˃ʰ ʊˎˋʽˁʺˌ ɮΦʃΦɸ 
40 

64-QAM 



ǡȐȈȒȓȎȓǼȊȄȈȎ 
ǰȀȌȄȏȈȒȓǽȋȈȎ 
ǨȄȒȒȀȊȎȌǾȉȆȑ 

ɲʾˁˍˎʰ ɳˉʽˁˇʽ˄˖˄ʾʰˌ ˁʰʽ ʇˉˇ˂ˇʴʽˋˍ˗˄ 

ʆ˃ʺ˃ʰ ʊˎˋʽˁʺˌ ɮΦʃΦɸ 
41 

802.11b 

×ɳ̄ ʷˁˍʰˋʹ ˍˇˎ улнΦмм ˃ʶ 5{-SS  

o ˃ʶ ˊˎʻ˃ˇˏˌ ʵʶʵˇ˃ʷ˄˖˄ ˍ˖˄ рΣр ˁʰʽ мм aōǇǎ  

×chipping rate 11 MHz  

o ʾʵʽˇ ˃ʶ ˍˇ ʰˊ˔ʽˁˈ ˋˏˋˍʹ˃ʰ 5{-SS  

o Complementary code keying (CCK) ɻ ʽʰ˃ˇˊ˒˖ˋʹ ɻ ʾ˄ʶʽ 
ˎ˕ʹ˂ˈˍʶˊˇ ˊˎʻ˃ˈ ˃ʶˍʱʵˇˋʹˌ ʵʶʵˇ˃ʷ˄˖˄ ˃ʶ ˍˇ ʾʵʽˇ ʶˏˊˇˌ 
ʸ˗˄ʹˌ ˁʰʽ ˔ʰ˃ʹ˂ˈˍʶˊˇˎ ˊˎʻ˃ˇˏ 

o ɳˉʾˋʹˌ Packet Binary Convolutional Coding (t.//ύ ʴʽʰ 
˃ʶ˂˂ˇ˄ˍʽˁʺ ˔ˊʺˋʹ ˎ˕ʹ˂ˈˍʶˊˇˎ ˊˎʻ˃ˇˏ 



ǡȐȈȒȓȎȓǼȊȄȈȎ 
ǰȀȌȄȏȈȒȓǽȋȈȎ 
ǨȄȒȒȀȊȎȌǾȉȆȑ 

ɲʾˁˍˎʰ ɳˉʽˁˇʽ˄˖˄ʾʰˌ ˁʰʽ ʇˉˇ˂ˇʴʽˋˍ˗˄ 

ʆ˃ʺ˃ʰ ʊˎˋʽˁʺˌ ɮΦʃΦɸ 

Complementary code keying (CCK) 

42 

5.5ɀbps 
11ɀbps 



ǡȐȈȒȓȎȓǼȊȄȈȎ 
ǰȀȌȄȏȈȒȓǽȋȈȎ 
ǨȄȒȒȀȊȎȌǾȉȆȑ 

ɲʾˁˍˎʰ ɳˉʽˁˇʽ˄˖˄ʾʰˌ ˁʰʽ ʇˉˇ˂ˇʴʽˋˍ˗˄ 

ʆ˃ʺ˃ʰ ʊˎˋʽˁʺˌ ɮΦʃΦɸ 

Packet Binary Convolutional Coding 
(PBCC) 

43 

BCC 
Encode

QPSK/ 
8PSK 
Map

Symbol 
Scramble

data

s

signal

ɆɡɜŭɡɎɕŮɘ Binary Convolutional Coding ɛŮ Codeword Scrambling 



ǡȐȈȒȓȎȓǼȊȄȈȎ 
ǰȀȌȄȏȈȒȓǽȋȈȎ 
ǨȄȒȒȀȊȎȌǾȉȆȑ 

ɲʾˁˍˎʰ ɳˉʽˁˇʽ˄˖˄ʾʰˌ ˁʰʽ ʇˉˇ˂ˇʴʽˋˍ˗˄ 

ʆ˃ʺ˃ʰ ʊˎˋʽˁʺˌ ɮΦʃΦɸ 
44 

802.11g 

×ɳˉʷˁˍʰˋʹ ˎ˕ʹ˂ˈˍʶˊʹˌ ˍʰ˔ˏˍʹˍʰˌ ˋˍˇ 802.11b 

×˂ʶʽˍˇˎˊʴʶʾ ˋˍʹ ʸ˗˄ʹ ISM 2.4GHz 

×ʅˎ˃ʲʰˍˈ ˃ʶ ˋˎˋˁʶˎʷˌ улнΦммō 

×ˋˎ˄ʵˎʱʸʶʽ ˍʶ˔˄ʽˁʷˌ ˁ˖ʵʽˁˇˉˇʾʹˋʹˌ ˒ˎˋʽˁˇˏ ʶˉʽˉʷʵˇˎ 
ˉˇˎ ˔ˊʹˋʽ˃ˇˉˇʽˇˏ˄ˍʰʽ ˋʶ улнΦмм ˁʰʽ улнΦммō ʴʽʰ ˍʹ˄ 
ˉʰˊˇ˔ʺ ˎˉʹˊʶˋʽ˗˄ ˋʶ ˃ʾʰ ˉˇʽˁʽ˂ʾʰ ˊˎʻ˃˗˄ ʵʶʵˇ˃ʷ˄˖˄ 

o Extended Rate Physical ERP-OFDM ɹ ʽʰ сΣ фΣ мнΣ муΣ нпΣ осΣ пуΣ 
рпaōǇǎ ˍʰ˔ˏˍʹˍʶˌ 

o ERP-t.// ʴʽʰ нн ˁʰʽ ооaōǇǎ ˍʰ˔ˏˍʹˍʶˌ 



ǡȐȈȒȓȎȓǼȊȄȈȎ 
ǰȀȌȄȏȈȒȓǽȋȈȎ 
ǨȄȒȒȀȊȎȌǾȉȆȑ 

ɲʾˁˍˎʰ ɳˉʽˁˇʽ˄˖˄ʾʰˌ ˁʰʽ ʇˉˇ˂ˇʴʽˋˍ˗˄ 

ʆ˃ʺ˃ʰ ʊˎˋʽˁʺˌ ɮΦʃΦɸ 
45 

ʆʰ˔ˏˍʹˍʰ ʵʶʵˇ˃ʷ˄˖˄ Ǿǎ ɮˉˈˋˍʰˋʹ 
(m) 

 

ɇŬɢɨŰɖŰŬ 

ŭŮŭɞɛɏɜɤɜ (Mbps) 

802.11b 802.11a 802.11g 

1 90+ ð 90+ 

2 75 ð 75 

5.5(b)/6(a/g) 60 60+ 65 

9 ð 50 55 

11(b)/12(a/g) 50 45 50 

18 ð 40 50 

24 ð 30 45 

36 ð 25 35 

48 ð 15 25 

54 ð 10 20 

 



ǡȐȈȒȓȎȓǼȊȄȈȎ 
ǰȀȌȄȏȈȒȓǽȋȈȎ 
ǨȄȒȒȀȊȎȌǾȉȆȑ 

ɲʾˁˍˎʰ ɳˉʽˁˇʽ˄˖˄ʾʰˌ ˁʰʽ ʇˉˇ˂ˇʴʽˋˍ˗˄ 

ʆ˃ʺ˃ʰ ʊˎˋʽˁʺˌ ɮΦʃΦɸ 
46 

ɼʰ˄ʱ˂ʽʰ 802.11b/g/n ̀ ˍʹ ʸ˗˄ʹ 
2.4GHz-ɳˎˊ˗ˉʹ 



ǡȐȈȒȓȎȓǼȊȄȈȎ 
ǰȀȌȄȏȈȒȓǽȋȈȎ 
ǨȄȒȒȀȊȎȌǾȉȆȑ 

ɲʾˁˍˎʰ ɳˉʽˁˇʽ˄˖˄ʾʰˌ ˁʰʽ ʇˉˇ˂ˇʴʽˋˍ˗˄ 

ʆ˃ʺ˃ʰ ʊˎˋʽˁʺˌ ɮΦʃΦɸ 
47 

ɼʰ˄ʱ˂ʽʰ 802.11b/g/ n ̀ ˍʹ ʸ˗˄ʹ 
2.4GHz  



ǡȐȈȒȓȎȓǼȊȄȈȎ 
ǰȀȌȄȏȈȒȓǽȋȈȎ 
ǨȄȒȒȀȊȎȌǾȉȆȑ 

ɲʾˁˍˎʰ ɳˉʽˁˇʽ˄˖˄ʾʰˌ ˁʰʽ ʇˉˇ˂ˇʴʽˋˍ˗˄ 

ʆ˃ʺ˃ʰ ʊˎˋʽˁʺˌ ɮΦʃΦɸ 
48 

ɼʰ˄ʱ˂ʽʰ 20MHz 802.11a/n ̀ ˍʹ ʸ˗˄ʹ 
5GHz 

ɼʰˍ˗ˍʶˊʹ ʸ˗˄ʹ 5.150-5.250 Gɶz 

ɼʰ˄ʱ˂ʽ ɼʶ˄ˍˊʽˁʺ ʅˎ˔˄ˈˍʹˍʰ όGHz) 

36 5.180 

40 5.200 

44 5.220 

48 5.240 

ɼʰ˄ʱ˂ʽ ɼʶ˄ˍˊʽˁʺ ʅˎ˔˄ˈˍʹˍʰ όGHz) 

52 5.260 

56 5.280 

60 5.300 

65 5.320 

ɾʷˋʹ ʸ˗˄ʹ 5.250 ς 5.350 Gɶz 

ȷɜɩŰŮɟɖ ɕɩɜɖ 5.500-5.700 Gȼz 

ɼʰ˄ʱ˂ʽ ɼʶ˄ˍˊʽˁʺ ʅˎ˔˄ˈˍʹˍʰ όGHz) 

100 5.500 

104 5.520 

108 5.540 

112 5.560 

116 5.580 

132 5.660 

136 5.660 

140 5.700 

52 ȏɸȌűǽȍȌȏůŮȎ  
312.ǬǪz ŬɸȕůŰŬůȄ 
ǧȆǼůŰȄȉŬ ŬůűŬȈŮǿŬȎ 800ns 



ǡȐȈȒȓȎȓǼȊȄȈȎ 
ǰȀȌȄȏȈȒȓǽȋȈȎ 
ǨȄȒȒȀȊȎȌǾȉȆȑ 

ɲʾˁˍˎʰ ɳˉʽˁˇʽ˄˖˄ʾʰˌ ˁʰʽ ʇˉˇ˂ˇʴʽˋˍ˗˄ 

ʆ˃ʺ˃ʰ ʊˎˋʽˁʺˌ ɮΦʃΦɸ 
49 

ɼʰ˄ʱ˂ʽʰ 40MHz 802.11n ̀ ˍʹ ʸ˗˄ʹ 
5GHz 

ȾŬŰɩŰŮɟɖ ɕɩɜɖ 5.150-5.250 Gȼz 

ɼʰ˄ʱ˂ʽ ɼʶ˄ˍˊʽˁʺ ʅˎ˔˄ˈˍʹˍʰ όGHz) 

36 5.180 

40 5.200 

44 5.220 

48 5.240 

ɾʷˋʹ ʸ˗˄ʹ 5.250 ς 5.350 Gɶz 

ɼʰ˄ʱ˂ʽ ɼʶ˄ˍˊʽˁʺ ʅˎ˔˄ˈˍʹˍʰ όGHz) 

52 5.260 

56 5.280 

60 5.300 

65 5.320 

ȷɜɩŰŮɟɖ ɕɩɜɖ 5.500-5.700 Gȼz 

ɼʰ˄ʱ˂ʽ ɼʶ˄ˍˊʽˁʺ ʅˎ˔˄ˈˍʹˍʰ όGHz) 

100 5.500 

104 5.520 

108 5.540 

112 5.560 

116 5.580 

132 5.660 

136 5.660 

140 5.700 

114 ȏɸȌűǽȍȌȏůŮȎ  
312.ǬǪz ŬɸȕůŰŬůȄ 
ǧȆǼůŰȄȉŬ ŬůűŬȈŮǿŬȎ 800 ns,400ns  



ǡȐȈȒȓȎȓǼȊȄȈȎ 
ǰȀȌȄȏȈȒȓǽȋȈȎ 
ǨȄȒȒȀȊȎȌǾȉȆȑ 

ɲʾˁˍˎʰ ɳˉʽˁˇʽ˄˖˄ʾʰˌ ˁʰʽ ʇˉˇ˂ˇʴʽˋˍ˗˄ 

ʆ˃ʺ˃ʰ ʊˎˋʽˁʺˌ ɮΦʃΦɸ 
50 

ɿʷʶˌ ʵˎ˄ʰˍˈˍʹˍʶˌ ˋˍˇ улнΦммn 

×ʃˇ˂˂ʰˉ˂ʷˌ ˁʶˊʰʾʶˌ ˂ʺ˕ʹˌ ˁʰʽ ʶˁˉˇ˃ˉʺˌ (MIMO) 

×ʅˎ˄ʷ˄˖ˋʹ ˁʰ˄ʰ˂ʽ˗˄ (Channel Bonding) 40MHZ 

×ɰʶ˂ˍʽ˖˃ʷ˄ʹ OFDM 

×ɰʶ˂ˍʽ˗ˋʶʽˌ ˋˍˇ MAC ˎ ˉˇʶˉʾˉʶʵˇ όˁʰˍʱ˂˂ʹ˂ˇ ʴʽʰ 
ˉˇ˂ˎ˃ʶˋʽˁʷˌ ʶ˒ʰˊ˃ˇʴʷˌύ 

×ʇ˕ʹ˂ˈˍʶˊˇʽ ˊˎʻ˃ˇʾ ʵʶʵˇ˃ʷ˄˖˄ 600Mbps 



ǡȐȈȒȓȎȓǼȊȄȈȎ 
ǰȀȌȄȏȈȒȓǽȋȈȎ 
ǨȄȒȒȀȊȎȌǾȉȆȑ 

ɲʾˁˍˎʰ ɳˉʽˁˇʽ˄˖˄ʾʰˌ ˁʰʽ ʇˉˇ˂ˇʴʽˋˍ˗˄ 

ʆ˃ʺ˃ʰ ʊˎˋʽˁʺˌ ɮΦʃΦɸ 
51 

802.11n ǧȆŬűȌȍǽȎ Ŭɸȕ 
802.11a/b/g  

ʃʶʵʾˇ ʶ˒ʰˊ˃ˇʴ˗˄ 
× 802.11a/b/gĄ ɲʾˁˍˎʰ ˎˉˇ˂ˇʴʽˋˍ˗˄ 

× 802.11n Ą HDTV, streaming video 



ǡȐȈȒȓȎȓǼȊȄȈȎ 
ǰȀȌȄȏȈȒȓǽȋȈȎ 
ǨȄȒȒȀȊȎȌǾȉȆȑ 

ɲʾˁˍˎʰ ɳˉʽˁˇʽ˄˖˄ʾʰˌ ˁʰʽ ʇˉˇ˂ˇʴʽˋˍ˗˄ 

ʆ˃ʺ˃ʰ ʊˎˋʽˁʺˌ ɮΦʃΦɸ 
52 

ʆˊˈˉˇʽ ɽʶʽˍˇˎˊʴʾʰˌ 802.11n 



ǡȐȈȒȓȎȓǼȊȄȈȎ 
ǰȀȌȄȏȈȒȓǽȋȈȎ 
ǨȄȒȒȀȊȎȌǾȉȆȑ 

ɲʾˁˍˎʰ ɳˉʽˁˇʽ˄˖˄ʾʰˌ ˁʰʽ ʇˉˇ˂ˇʴʽˋˍ˗˄ 

ʆ˃ʺ˃ʰ ʊˎˋʽˁʺˌ ɮΦʃΦɸ 
53 

ʆˊˈˉˇʽ ɽʶʽˍˇˎˊʴʾʰˌ 802.11n 



ǡȐȈȒȓȎȓǼȊȄȈȎ 
ǰȀȌȄȏȈȒȓǽȋȈȎ 
ǨȄȒȒȀȊȎȌǾȉȆȑ 

ɲʾˁˍˎʰ ɳˉʽˁˇʽ˄˖˄ʾʰˌ ˁʰʽ ʇˉˇ˂ˇʴʽˋˍ˗˄ 

ʆ˃ʺ˃ʰ ʊˎˋʽˁʺˌ ɮΦʃΦɸ 
54 

ɼʱ˂ˎ˕ʹ 802.11g 2.4GHz 


