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MYE006: ǥůȖȍȉŬŰŬ ǧǿȇŰȏŬ

æƤƗƪƣƪƲƬƢ ÕƜƣƙÕƜƭƩƫ

Çɳʽˋʰʴ˖ʴʺ ςɹˋˍˇˊʽˁʺ ɳ˅ʷ˂ʽ˅ʹ

Çɮˊ˔ʽˍʶˁˍˇ˄ʽˁʺˁʰʽ ʶˉʰ˄ʰ˔ˊʹˋʽ˃ˇˉˇʾʹˋʹ ˋˎ˔˄ˇˍʺˍ˖˄ 

Çɾʶˍʱʵˇˋʹ ʵʶʵˇ˃ʷ˄˖˄ ς̱ ʶ˔˄ʽˁʺ OFDMA

Çɲʽʰ˃ˇʽˊʰˋ˃ˈˌ ʃˈˊ˖˄

Çʆʶ˔˄ʽˁʺ SC-FDMA
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MYE006: ǥůȖȍȉŬŰŬ ǧǿȇŰȏŬ
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MYE006: ǥůȖȍȉŬŰŬ ǧǿȇŰȏŬ

ƂƤƬƜƞƲƞƙ

Çɿˇʷ˃ʲˊʽˇˌ нллпΥ ʁ ˇˊʴʰ˄ʽˋ˃ˈˌ оGPP (3rd Generation 
Partnership Project) ˅ ʶˁʽ˄ʱ ˍʹ ʵʽʰʵʽˁʰˋʾʰ ʶ˅ʷ˂ʽ˅ʹˌ ˍ˖˄ 
ˋˎˋˍʹ˃ʱˍ˖˄ нʹˌˁ ʰʽ оʹˌɹ ʶ˄ʽʱˌ

Çʆˇ ˄ʷˇ ˋˏˋˍʹ˃ʰ ˇ˄ˇ˃ʱˋˍʹˁʶ Long Term Evolution (LTE)
Á̀ ˍˈ˔ˇʽΥ
¶ˎ˕ʹ˂ˈˍʶˊˇʽ ˊˎʻ˃ˇʾ ˃ʶˍʱʵˇˋʹˌ ʰ˅ʽˇˉˇʽ˗˄ˍʰˌ ˍʶ˔˄ʽˁʷˌ DSP (Digital 

Signal Processing)
¶ˋˎ˃ʲʰˍˈˍʹˍʰ ˃ʶ ˉʰ˂ʰʽˈˍʶˊʰ ˋˎˋˍʺ˃ʰˍʰ όbackward compatibility)
¶ʶˉʰ˄ʰˋ˔ʶʵʾʰˋʹ ˍˇˎ ʵʽˁˍˏˇˎ ˁˇˊ˃ˇˏ ˖ˌ ʷ˄ʰ IP-based ̀ ˏˋˍʹ˃ʰ

Çʆˇ ˋˏˋˍʹ˃ʰ LTE ɻ ʶ˄ ʶʾ˄ʰʽ ˋˎ˃ʲʰˍˈ ˃ʶ ˍʰ ˋˎˋˍʺ˃ʰˍʰ 2G 
ˁʰʽ оG
Á̄ ˊʷˉʶʽ ˄ʰ ˔ˊʹˋʽ˃ˇˉˇʽʹʻʶʾ ʵʽʰ˒ˇˊʶˍʽˁˈ ˒ʱˋ˃ʰ
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MYE006: ǥůȖȍȉŬŰŬ ǧǿȇŰȏŬ

ƆƬƭƩƪƤƥƙ ƠƨƘƦƤƨƢ (1/2)

Çʆˇ LTE ̄ ˊˇˍʱʻʹˁʶ ˍˇ нллп ʰˉˈ ˍʹ˄ ʶˍʰʽˊʶʾʰ NTT 
DoCoMo (ɹʰˉ˖˄ʾʰύ ˁʰʽ ʹ ˃ʶ˂ʷˍʹ ˍˇˎ ˅ʶˁʾ˄ʹˋʶ ˍˇ нллр

Çɶ ˉˊˇˍˎˉˇˉˇʾʹˋʹ ˇ˂ˇˁ˂ʹˊ˗ʻʹˁʶ ˍˇ нллу

Çʆʰ ˉˊ˗ˍʰ ˋˎˋˍʺ˃ʰˍʰ ˎ˂ˇˉˇʽʺʻʹˁʰ˄ ˍˇɲʶˁʷ˃ʲˊʽˇ ˍˇˎ 
2009
Á̀ ʶ ʂˋ˂ˇˁh ʽ ʅˍˇˁ˔ˈ˂˃ʹ
Á̄ ˇ˃ˉˇʵʷˁˍʹˌ ˋʶ ˃ˇˊ˒ʺ usb

Çʆˇ ˉˊ˗ˍˇ ˍʶˊ˃ʰˍʽˁˈ ˉˇˎ ʶ˄ˋ˖˃ʱˍ˖ˋʶ ʷ˄ʰ ˉˇ˃ˉˇʵʷˁˍʹ 
LTE ɻ ʹ˃ʽˇˎˊʴʺʻʹˁʶ ˍˇ нлмм

Çɶ ʶ˅ʷ˂ʽ˅ʹ ˍˇˎ LTE, ɹ ˄˖ˋˍʺ ˖ˌ LTE Advanced, 
ˉˊˇˍˎˉˇˉˇʽʺʻʹˁʶˍˇ˄ ɾʱˊˍʽˇ ˍˇˎ нлмм
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MYE006: ǥůȖȍȉŬŰŬ ǧǿȇŰȏŬ

ƆƬƭƩƪƤƥƙ ƠƨƘƦƤƨƢ (2/2)
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MYE006: ǥůȖȍȉŬŰŬ ǧǿȇŰȏŬ
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MYE006: ǥůȖȍȉŬŰŬ ǧǿȇŰȏŬ

æƩÕƙ ƥƮƱƘƦƢƫ ƥƜƤ ƠÙƜƧƜưƪƢƬƤÕƩÙƩƚƢƬƢ ƬƮưƧƩƭƙƭƲƧ

Çʆˇ ˋˏˋˍʹ˃ʰ LTE h ˁˇ˂ˇˎʻʶʾ ˍʹ˄ ʰˊ˔ʽˍʶˁˍˇ˄ʽˁʺ ˃ʶ ˋʹ˃ʶʾʰ 
ˉˊˈˋʲʰˋʹˌ ˉˇˎ ʰˁˇ˂ˇˎʻˇˏ˄ ˁʰʽ ˍʰ ˉˊˇʹʴˇˏ˃ʶ˄ʰ 
ˁˎ˕ʶ˂ˇʶʽʵʺ ˋˎˋˍʺ˃ʰˍʰ

Çʁ ˋˍʰʻ˃ˈˌ ʲʱˋʹˌ ˁʰ˂ʶʾˍʰʽ eNodeB

Çʆˇ ˋˏˋˍʹ˃ʰ LTE ̫ ˔ʶʽ ˋˎ˄ˍʶ˂ʶˋˍʺ ʶˉʰ˄ʰ˔ˊʹˋʽ˃ˇˉˇʾʹˋʹˌ 
(reuse factor) ʾ ˋˇ ˃ʶ м
Á̍ ˂ˇ ˍˇ ʵʽʰʻʷˋʽ˃ˇ ˒ʱˋ˃ʰ ʶˉʰ˄ʰ˔ˊʹˋʽ˃ˇˉˇʽʶʾˍʰʽ ˋʶ ˁʱʻʶ 
ˁˎ˕ʷ˂ʹ

Çʇˉʱˊ˔ʶʽ ʹ ʵˎ˄ʰˍˈˍʹˍʰ ˁʰˍʱˍ˃ʹˋʹˌ ˃ʽʰˌ ˁˎ˕ʷ˂ʹˌ ˋʶ 
ˍ˃ʺ˃ʰˍʰ όsectors)
Á̀ ˎ˄ʺʻ˖ˌ ˔ˊʹˋʽ˃ˇˉˇʽˇˏ˄ˍʰʽ ˍˊʾʰ ˍ˃ʺ˃ʰˍʰ 
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MYE006: ǥůȖȍȉŬŰŬ ǧǿȇŰȏŬ

æƤƜưƠƚƪƤƬƢ ÙƜƪƠÕƝƩƦƷƧ (1/2)

Çɶ ˃ʶʾ˖ˋʹ ˍ˖˄ ˉʰˊʶ˃ʲˇ˂˗˄ ʶˉʽˍˎʴ˔ʱ˄ʶˍʰʽ ˃ʷˋ˖ ˍˇˎ 
˃ʹ˔ʰ˄ʽˋ˃ˇˏ Inter-Cell Interference Coordination (ICIC)

Çʅˍˈ˔ˇˌ ˍˇˎ ˃ʹ˔ʰ˄ʽˋ˃ˇˏΥ
Á̀ ʶ ˍʶˊ˃ʰˍʽˁʱ ˉˇˎ ʲˊʾˋˁˇ˄ˍʰʽ ˋˍʰ ˈˊʽʰ ʴʶʽˍˇ˄ʽˁ˗˄ ˁˎ˕ʶ˂˗˄ 
ʰ˄ʰˍʾʻʶ˄ˍʰʽ ʵʽʰ˒ˇˊʶˍʽˁˇʾ ˉˈˊˇʽ ʴʽʰ ˃ʶˍʱʵˇˋʹ ˉ˂ʹˊˇ˒ˇˊʾʰˌ
¶ʵʽʰ˒ˇˊʶˍʽˁʱ ˒ʷˊˇ˄ˍʰ ʺ ʵʽʰ˒ˇˊʶˍʽˁʱ RBs

Çʁ ˃ʹ˔ʰ˄ʽˋ˃ˈˌ ICIC ɻ ˇˎ˂ʶˏʶʽ ˋʶ ˋˎ˄ʶˊʴʰˋʾʰ ˃ʶ ˍʹ˄ 
ˍʶ˔˄ʽˁʺ OFDMA
ÁOFDMA: ʁ ˎʶ˂ʽ˅ʾʰ ˋˍʹ˄ ʰˉˈʵˇˋʹ ʶˏˊˇˎˌ ʸ˗˄ʹˌ
Á́  ˃ʶʾ˖ˋʹ ˍ˖˄ ˉʰˊʶ˃ʲˇ˂˗˄ ʶʾ˄ʰʽ ʶˎˁˇ˂ˈˍʶˊʹ ˂ˈʴ˖ ˍʹˌ 
ʰ˄ʱʻʶˋʹˌ RBsό˒ʷˊˇ˄ˍʰ ˋʶ ˉʶˊʽˇˊʽˋ˃ʷ˄ˇ ˔ˊˇ˄ʽˁˈ ʵʽʱˋˍʹ˃ʰύ
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MYE006: ǥůȖȍȉŬŰŬ ǧǿȇŰȏŬ

æƤƜưƠƚƪƤƬƢ ÙƜƪƠÕƝƩƦƷƧ (2/2)

ÇHˎ˂ˇˉˇʾʹˋʹ ˍˇˎ ˃ʹ˔ʰ˄ʽˋ˃ˇˏ ICIC h ˉʰʽˍʶʾ ˍʹ˄ 
ˋˎ˄ʶˊʴʰˋʾʰ ʴʶʽˍˇ˄ʽˁ˗˄ eNodeB
Áˁ ʱʻʶ eNodeB˃ ˉˇˊʶʾ ˄ʰ ˁʰˍʰʴˊʱ˕ʶʽ ˍʰ ʶˉʾˉʶʵʰ ˉʰˊʶ˃ʲˇ˂˗˄ 
ʴʽʰ ˁʱʻʶ RB (̌ ˃ʱʵʰ ˒ʶˊˈ˄ˍ˖˄ύ
Áɹ ʶʽˍˇ˄ʽˁʱ eNodeBh ˄ˍʰ˂˂ʱˋˇˎ˄˃ʹ˄ˏ˃ʰˍʰ ˋʹ˃ʰˍˇʵˇˋʾʰˌ ˃ʶ 
ˍʽˌ ˉ˂ʹˊˇ˒ˇˊʾʶˌ ʴʽʰ ˍʽˌ ˉʰˊʶ˃ʲˇ˂ʷˌ
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MYE006: ǥůȖȍȉŬŰŬ ǧǿȇŰȏŬ

OFDMA(1/2)

Çʆˇ LTE ̝ ˊʹˋʽ˃ˇˉˇʽʶʾ ˖ˌ ʲʰˋʽˁʺ ˍʶ˔˄ˇ˂ˇʴʾʰ ˃ʶˍʱʵˇˋʹˌ 
ʵʶʵˇ˃ʷ˄˖˄ ˍʹ˄ OFDMA (Orthogonal Frequency Division 
Multiple Access)
Áʁ ˉʽˍˎʴ˔ʱ˄ʶʽ ˁʰ˂ˏˍʶˊʹ ʰ˅ʽˇˉˇʾʹˋʹ ˍˇˎ ˒ʱˋ˃ʰˍˇˌˁʰʽ 
ˎ˕ʹ˂ˈˍʶˊʶˌ ˍʰ˔ˏˍʹˍʶˌ ˃ʶˍʱʵˇˋʹˌ
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MYE006: ǥůȖȍȉŬŰŬ ǧǿȇŰȏŬ

OFDMA(2/2)

Çɶ ʰˉˈˋˍʰˋʹ ˍ˖˄ ˒ʶˊˈ˄ˍ˖˄ ʶʾ˄ʰʽ ʾˋʹ ˃ʶ ɲf=1/Ts
ÁTs = ɻ ʽʱˊˁʶʽʰ ʶ˄ˈˌ OFDMA ̀ ˎ˃ʲˈ˂ˇˎ

Çɾˉˇˊˇˏ˄ ˄ʰ ˔ˊʹˋʽ˃ˇˉˇʽʹʻˇˏ˄ ˍˊʶʽˌ ʵʽʰ˒ˇˊʶˍʽˁʷˌ 
ˍʶ˔˄ʽˁʷˌ ʵʽʰ˃ˈˊ˒˖ˋʹˌ όˋˍʶ˄ʺˌ ʸ˗˄ʹˌύ ˍ˖˄ ˒ʶˊˈ˄ˍ˖˄
Á4 QAM (̋  QPSK)
Á16 QAM
Á64 QAM

Çɴ˄ʰ ˋˏ˃ʲˇ˂ˇ ˃ˉˇˊʶʾ ˄ʰ ˃ʶˍʰ˒ʷˊʶʽ н(4 QAM), 4(16 
QAM)ʺ 6 (64 QAM)bits h ˄ʱ˂ˇʴʰ ˃ʶ ˍʹ˄ ˍʶ˔˄ʽˁʺ 
ʵʽʰ˃ˈˊ˒˖ˋʹˌ ˉˇˎ ˔ˊʹˋʽ˃ˇˉˇʽʶʾˍʰʽ

Çɶ ʶˉʽ˂ˇʴʺ ˍʹˌ ˍʶ˔˄ʽˁʺˌ ʵʽʰ˃ˈˊ˒˖ˋʹˌ ʴʾ˄ʶˍʰʽ ʵˎ˄ʰ˃ʽˁʱ 
ʰ˄ʱ˂ˇʴʰ ˃ʶ ˍʹ˄ ˁʰˍʱˋˍʰˋʹ ˍˇˎ ˁʰ˄ʰ˂ʽˇˏ
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MYE006: ǥůȖȍȉŬŰŬ ǧǿȇŰȏŬ

Quadrature Amplitude Modulation (QAM)
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MYE006: ǥůȖȍȉŬŰŬ ǧǿȇŰȏŬ

ƍƩƦƮÙƦƠƨƚƜ ƬƭƩ ưƪƵƧƩ ƥƜƤ ƬƭƢ ƬƮưƧƵƭƢƭƜ

Çɶ ˍʶ˔˄ˇ˂ˇʴʾʰ OFDMA ̀ ˎ˄ʵˎʱʸʶˍʰʽ ˃ʶ ˉˇ˂ˎˉ˂ʶ˅ʾʰ ˁʰʽ 
ˋˍˇ˄ ˔ˊˈ˄ˇ
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MYE006: ǥůȖȍȉŬŰŬ ǧǿȇŰȏŬ

æƩÕƙ ÙƦƜƤƬƚƩƮ (FDD)

Çʅˍˇ ˉʶʵʾˇ ˍˇˎ ˔ˊˈ˄ˇˎ ˁʱʻʶ ˔ˊˇ˄ˇˉ˂ʰʾˋʽˇ(frame) ̫ ˔ʶʽ 
ʵʽʱˊˁʶʽʰ мл ms
Áʁ ˉʽ˃ʶˊʾʸʶˍʰʽ ˋʶΥ
¶10 sub-frames ɻ ʽʱˊˁʶʽʰˌ м msˍˇ ˁʰʻʷ˄ʰ
¶2 slots ɻ ʽʱˊˁʶʽʰˌ лΦр msˋʶ ˁʱʻʶ sub-frame
¶7 OFDMA symbols ̀ʶ ˁʱʻʶ slot
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MYE006: ǥůȖȍȉŬŰŬ ǧǿȇŰȏŬ

æƩÕƙ ÙƦƜƤƬƚƩƮ (TDD)

Çʇˉʱˊ˔ʶʽ ʹ ʵˎ˄ʰˍˈˍʹˍʰ ˇʽ ʵˏˇ ˁʰˍʶˎʻˏ˄ˋʶʽˌ 
ʶˉʽˁˇʽ˄˖˄ʾʰˌ ˄ʰ ˉˇ˂ˎˉ˂ʷˁˇ˄ˍʰʽ ˋˍˇ˄ ˔ˊˈ˄ˇ όTDD)

Çʆʰ slots ʁ ˄ˈˌ frame ʁ ˉʽ˃ʶˊʾʸˇ˄ˍʰʽ ˋˍʽˌ ʵˏˇ 
ˁʰˍʶˎʻˏ˄ˋʶʽˌ ʶˉʽˁˇʽ˄˖˄ʾʰˌ ʰ˄ʱ˂ˇʴʰ ˃ʶ ˍʽˌ ʰ˄ʱʴˁʶˌ
Áˎ ˉʱˊ˔ˇˎ˄ ʶˉˍʱ ʵʽʰ˒ˇˊʶˍʽˁˇʾ ˋ˔ʹ˃ʰˍʽˋ˃ˇʾ
Á̌ ʽ ʵʽʱˊˁʶʽʰ ˍˇˎ
ˉ˂ʰʽˋʾˇˎ ˁʰʽ ˍʹˌ
˔ˊˇ˄ˇʻˎˊʾʵʰˌ
ʶʾ˄ʰʽ ʾʵʽʶˌ ˈˉ˖ˌ
ˁʰʽ ˋˍʹ˄
ˉʶˊʾˉˍ˖ˋʹ ˍˇˎ
LTE FDD
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MYE006: ǥůȖȍȉŬŰŬ ǧǿȇŰȏŬ

ƓƪƙƬƢ ƯƗƬÕƜƭƩƫ (1/2)

Çɴ˄ʰ ˋˏˋˍʹ˃ʰ LTE ˃ ˉˇˊʶʾ ˄ʰ ˎ˂ˇˉˇʽʹʻʶʾ
˔ˊʹˋʽ˃ˇˉˇʽ˗˄ˍʰˌ W = мΦпΣ оΣ рΣ млΣ мр ʺ нл MHz
Á̌  ʰˊʽʻ˃ˈˌ ˍ˖˄ ʵʽʰʻʷˋʽ˃˖˄ ˒ʶˊˈ˄ˍ˖˄ ʶʾ˄ʰʽW/15KHz
¶ˉΦ˔Φ 1200 ˒ ʷˊˇ˄ˍʰ ʴʽʰ 20MHz
Á̀ ˎ˄ʺʻ˖ˌ ˔ˊʹˋʽ˃ˇˉˇʽʶʾˍʰʽ ˍˇ ʾʵʽˇ ʶˏˊˇˌ ˒ʱˋ˃ʰˍˇˌ ˋˍʽˌ ʵˏˇ 
ˁʰˍʶˎʻˏ˄ˋʶʽˌ ʶˉʽˁˇʽ˄˖˄ʾʰˌ ˋˍʰ ˋˎˋˍʺ˃ʰˍʰ LTE FDD
Áh ˔ˊʹˋʽ˃ˇˉˇʾʹˍʶˌ ˉʶˊʽˇ˔ʷˌ ˋˎ˔˄ˇˍʺˍ˖˄ (guard bands) 
˔ˊʹˋʽ˃ˇˉˇʽˇˏ˄ˍʰʽ ˋˍʰ ʱˁˊʰ ˍˇˎ ˒ʱˋ˃ʰˍˇˌ
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