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1 ·͕͖͑
Simultaneous Wireless Information and Power Trans-

fer(SWIPT)γεςϜແઢप (RF)৴߸Λ༻͍ͯ
ใ௨৴ͱແઢిྗૹΛಉ͏ߦʹ࣌γεςϜͰ͋Δɽจݙ
[1]ͰɼSWIPTγεςϜʹ͓͚Δجہ (BS)ͷϏʔϜ
ϑΥʔϛϯάʹؔ͢Δઃܭ๏͕ఏҊ͞Εͨɽ͔͠͠ɼप
બੑ௨৴࿏ʹ͓͚Δූ߸ؒׯব (ISI)ྀ͞ߟΕ͍ͯ
ͳ͍ɽຊڀݚͰɼISIΛྀͨ͠ߟ SWIPTγεςϜʹ͓
͚Δۭؒ࣌ૹ৴ϑΟϧλΛఏҊ͠ɼͦͷಈ࡞ΛγϛϡϨʔ
γϣϯͰ֬ೝ͢Δɽ
2 γεςϜϞσϧ
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ਤ 1 γεςϜϞσϧɽ

γεςϜϞσϧΛਤ 1ʹࣔ͢ɽNTຊͷΞϯςφΛͭ
BS͔Βૹ৴͞ΕΔ RF৴߸ xn ΛɼͦΕͧΕ୯ҰΞϯς
φΛͭ࣋ΤωϧΪʔड৴ػ (ER)ͱใड৴ػ (IR)Ͱड
৴͢Δ SWIPTγεςϜΛ͑ߟΔɽBSͰ͞ Lw ͷ FIR
ϑΟϧλΛ༻͍Δ͜ͱͰ IRͷ ISIΛ͑ͭͭɼERͷऩू
ిྗΛ࠷େʹ͢Δɽd1ɼd2 Λ BS-ERؒɼBS-IRؒͷڑ
ͱ͢ΔɽBSͷ j ൪Ξϯςφͱ ERͷؒͷ௨৴࿏Πϯύ
ϧεԠΛ fi,jɼBSͷ j ൪Ξϯςφͱ ERͷؒͷ௨৴
࿏ΠϯύϧεԠΛ gi,j Λද͠ɼ௨৴࿏पબੑͰ
͋Δɽ
BSͷૹ৴৴߸ࣜ࣍Ͱද͞ΕΔɽ

xn =
Lw−1∑

l=0

wH
l sn−lɽ (1)

͜͜Ͱ wl = [wl,1, ..., wl,NT ]
T ϑΟϧλͰ͋Γɼsn

ૹ৴γϯϘϧͰ͋Δɽૹ৴ిྗ P = E
[
∥xn∥2

]
Ͱද

͞ΕΔɽERͰड৴৴߸ yER,n Λిྗ ΦER ʹม͢Δɽ
yER,n ͱ ΦER Λࣜ࣍Ͱද͢ɽ

yER,n =
1√
dm1

Lf−1∑

l=0

fTl xn−l + vn, (2)

ΦER = ηE
[
|yER,n|2

]
. (3)

͜͜Ͱ mڑݮਰࢦɼη ిྗมޮͰ͋ΔɽҰ
ํɼIRͰͷड৴৴߸ yIR ࣜ࣍Ͱද͞ΕΔɽ

yIR,n =
1√
dm2

wHgsn +
1√
dm2

wHḠs̄n + ηnɽ (4)

͜͜Ͱɼgɼ̄GͦΕͧΕرͱ ISIͷ௨৴࿏Λ
ද͓ͯ͠Γɼୈ 3߲ड৴ࡶԻͰ͋Δɽ·ͨɼsn 
৴߸ɼs̄nر ISIɼwwlΛ௨৴࿏ͱϑΟϧ
λʹ֦ுͨ͠ͷͰ͋ΔɽBSͷར༻Մ࠷େૹ৴ిྗ
Pmax Λ͑ͳ͍Α͏ʹ P Λ੍͠ݶɼ͞Βʹࣜ (4)ͷ ISI
Λ͑ΔͨΊʹ࠷ड৴ SINR͕ γҎ্ͱͳΔ͜ͱΛ
ຬ্ͨ͢ͰɼΦER͕࠷େͱͳΔΑ͏ͳ BSͷϑΟϧλ
wΛٻΊΔɽ͜ͷ࣌ͷwࣜ࣍Ͱද͢Α͏ͳ࠷దԽ
Λղ͘͜ͱͰٻΊΒΕΔɽ

max
w

ΦER s.t. P ≤ Pmax SINR ≥ γɽ (5)

ࣜ (5)จݙ [2]ͱಉ༷ͷೋ๏Ͱղ͘͜ͱ͕Ͱ͖Δɽ

3 ੑධՁ
ਤ 2ʹ IRͷ࠷ཁ݅ SINRʹର͢ΔɼERͰͷฏۉऩू
ిྗΛ͍ࣔͯ͠ΔɽNT = 6ɼLf = Lg = 3ɼη = 0.8ɼd1 = 10
ɼd2 = 50ɼm = 2.7ͱ͠ɼPmax 13dBmͱͨ͠ɽLw = 1
ϑΟϧλΛ༻͍͍ͯͳ͍߹Ͱ͋Δɽਤ 2ΑΓɼϑΟϧ
λΛ૿͢͜ͱͰऩूిྗͷੑ্͕͍ͯ͠Δ͜ͱ͕
Θ͔Δɽ
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ਤ 2 ཁ݅࠷ SINRʹର͢Δฏۉऩूిྗɽ

4 ·ͱΊ
ISIΛྀͨ͠ߟ SWIPTγεςϜʹ͓͚Δۭؒ࣌ૹ৴ϑΟ
ϧλΛఏҊ͠ɼγϛϡϨʔγϣϯʹΑΓͦͷಈ࡞Λ֬ೝͨ͠ɽ
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