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Cau 1: (2d)
Churc ndng cua b loc Matched Filter: Cuc dai SNR tai dau ra cia mdy thu.

Gié tri SNR cuc dai tai ngd ra cia may thu bﬁng bao nhiéu khi st dung b loc
Matched Filter: E,/2N,.

Pinh dang xung khong anh huong dén ty 16 SNR nén khong anh huong dén ty 16 15i
bit.
Cau 2: (2.5d)

Hién tuong ISI (Intersymbol interference): la hién tuong symbol nay chdng 14n 1én
symbol kia trong mién thoi gian.

Nguyén nhan chinh gy ra hién tuong ISI:

- Su gi6i han biang thong ciia kénh truyén
- Hién tuong fading

Giai phdp dé triét ISI: sir dung dinh dang sung dép (g tiéu chuan Nyquist.

Ham Raised cosine: 1a ho ham dugc st dung nhiéu trong thuc té dé triét ISI do dap
ung dugc ti€u chuan Nyquist,

Cho vi du vé mot chudi bit bat ky, sau d6 v€ dang séng NRZ don cuc cta né trong
hai truong hgp sir dung xung vudng va st dung xung ham Raised cosine.

Pho cua tin hiéu xung vudng 1a hinh ham Sinc va pho cua tin hiéu ham Raised cosine
c6 hinh dang gan nhu hinh vudng.

Cau 3: (3d)

Xét h¢ thong thong tin s6 vO tuyén di€éu ché 8-QAM vai A
chom sao tin hiéu duoc biéu dién trén hé toa do vdi cac ham o L o
truc chuan nhu hinh vé bén v&i tan sO séng mang f. = d

2,4GHz, khoang cach gitra mdy phat va mdy thu d = 200m
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b. Tinh ty 1¢ 15i symbol P, va ty 1¢ 15i bit P, ciia hé thong theo Ey/Nj khi ma héa
Gray duogc str dung:

d E,
Py =2Q =2Q( |+
V2N, Ny
P, 2 E,
P =—=— -
b =73 =30 N,

c. Gia st nhiét do nhidu tai mdy thu bang 400K va tc do dir liéu trén dudng
truyén la 8Mbps, xdc dinh ty I¢ 161 bit tuong tng cta h¢ thong:

2
Cong suét thu: P, = P,A,A, (4 d)
Nang lugng bit: E;, = Lis

Rp

Mat d phé nhiéu: Ny = kT;
Tu cho cdc thong sb vé cong suat phdt, do loi cdc Anten sau d6 xdc dinh céc
gid tri P, Ey, Ny va P,

Ciau 4: (2.5d) Xét hé thong thu phat vo tuyén véi cong suat phat 0,1W, do loi anten
thu va phat 12 3dB; khoang céch gitta mdy thu va may phat 12 1km véi hé s6 suy hao
duong truyén a = 2,5; d6 loi ma héa 4dB; dy trit fading 6dB va mat do phd cong suat
nhiéu do dugc 1a -214dBW/Hz. Gié thiét hé thong ding dinh dang xung theo ham
raised cosine véi hé s6 roll- off r=0,7 va may thu dung b loc phéi hop. Bang thong
cua h¢ thong 600kHz va yéu cau ty 1¢ 16i khong vuot qua 10™. Xdc dinh téc do truyén
dit liéu tbi da c6 thé dat dugc cta hé thong véi ky thuat diéu ché 8-PSK?

Tu P, ta c6 dugc (Ey/Ny)’ theo yéu clu, véi du trit fading 6dB, ta c6 dugc E,/N, sau khi du
trit fadlng E./No = (Eb/N())’ + 6dB — 4dB.

(Eb/NO)Sys ==P, + A - L, +A;- R, — Nj yéu cau 16n hon bang E/N, tir d6 ta tinh duoc Ry,
(Mot vai thong sO tir hé thong 1a ty chon). Tur Ry tinh bang thong BW tuong mg voi ky
thuat diéu che 8-PSK va so sanh v&i bang thong hé thong va hiéu chinh lai tc d6 truyén cho
phit hop néu khong thoa mén.
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