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(54) PHUONG PHAP TRUYEN THONG

(57) Sang ché dé xuat tram co s& c6 thé tao ra va truyén dong van chuyén bao gdm chudi
cac khung. Khung c6 thé bao gdm nhiéu phan khu, trong d6 mdi phan khu bao gdm tip
hop twong tng cua cac ky hiéu OFDM. Béi véi mdi phan khu, cac ky hiéu OFDM trong
phan khu d6 c6 thé co kich thudc tién t6 chu ky twong Gng va kich thudc FFT tuong tng,
cho phép cac phan khu khac nhau duge dat lam muc tiéu cho cac tdp hop khac nhau cua
cac thlet bi nguoi dung, vi du, cac thiét bi ngudi ding c6 cac tri s6 du tinh khac nhau vé do
lan truyen tré 10n nhét va/hoic cac khoang khac nhau cua tinh di dong. Tram co s¢ cling co
thé cu hinh lai theo cach dong d6i véi ty 16 mau cuia mdi khung, cho phép giai phap thém
nira dé kiém soat khoang dit cach song mang phu. Nho cho phép cac tién t6 chu ky cua cac
ky hi¢u OFDM khac nhau c6 cac do dai khac nhau, nén cé thé thuc hién duge viéc tao
khung ma tuan theo quang thoi gian tai duoc thiét 1ap va c6 cac tri s6 tiy ¥ cta kich thude
tién t6 chu ky cho mdi phan khu va kich thuéc FFT cho mdi phin khu. Cac phan khu co
thé duoc don kénh theo thoi gian va/hodc tan sé.
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Linh vue ky thuat dwoc dé cip

Sang ché dé cap dén linh vuc truyén thong khong ddy, va cu thé hon 1a dén céc
co ché dé tao theo cach dong cac khung vén chuyén vat Iy OFDM (Orthogonal
Frequency Division Multiplexing - Ddn kénh phén chia tin s truc giao), dé cho phép

su cAu hinh cho cac qu4 trinh truyén trong cac mang phat rong c6 kha nang linh hoat.
Tinh trang ky thuit cia sang ché

Trong thé gi6i ngay nay, nhiéu thiét bj dién tir dwa trén kha nang két ndi khong
day dé nhan dit liéu tir cac thiét bi dugc két ndi khac. Trong qua trinh trién khai khong
day thong thuong, co thé c6 mot hodc nhiéu diém truy nhap khong diy ma truyén dix

liéu, va mot hodc nhidu thiét bi ma nhan di liéu tir (c4c) diém truy nhap khong day.

Trong tinh hudng nhu vy, céc thiét bi khac nhau c6 thé c6 cac dic tinh kénh lan
truyén khac nhau, va cac dic tinh nay co thé anh huéng dén qua trinh nhan dit liéu khong
day cua ching tir cung diém truy nhap khong day. Vi du, thiét bi & gin diém truy nhap
khong day va/hodc c6 vi tri ¢b dinh (hodc dang di chuyén cham) c6 thé c6 céc diéu kién
kénh lan truy2n t6t hon so véi thiét b s& c6 khi thiét bi nay dang di chuyén & van tbc
cao va/hodc & xa hon tir diém truy nhap khong day. Thiét bi tht nhét c6 thé thudc vé
nhém cac thiét bi ma c6 thé nhan dit liéu duoc ma héa va duge truyén véi mot tap hop
cac théng sb6 (nhur ty 16 ma FEC (Forward Error Correction - Hi¢u chinh 16i tién) cao,
muc didu bién cao, va/hodc khoang dit cach song mang phu nhé hon trong hé théng
Don kénh phan chia tAn sd truc giao (sau day dugc goi l1a “OFDM” (Orthogonal
Frequency Division Multiplexing)), trong khi do thiét bi thir hai ¢6 thé thude vé nhom
céc thibt bi ma cin dit liéu duoc ma héa va duoc truyén vai tip hop cac thong so thi hai
(nhu ty 16 ma FEC thip, mtc diéu bién thap, va/hodc khoang dit cach séng mang phu
rong hon trong hé théng OFDM).

C6 nhidu tinh hudng trong d6 tat ca thiét bi trong s lugng 16n céc thiét bi c6 thé
mudn nhan dit liéu gidng nhau tir ngudn chung. Mot vi du nhu vy 1a tivi phét rong,
trong d6 tat ca tivi trong s6 luong 1ém céc tivi trong cac gia dinh khac nhau nhén tin hi¢u
phéat rong chung chuyén tai chwong trinh dugc quan tdm. Trong cac tinh hubng nhur vay,
hiéu qua hon dang ké khi phat rong hodc phat da phuong dir liéu dén céc thiét bi nay so

v6i truyén tin hiéu riéng r€ cung dit li€u dén mdi thiét bi. Tuy nhién, cac chuong trinh

_2-



37869

v6i cac mire chat lugng khac nhau (vi du video do nét cao, video do nét ti€u chuén, v.v.)
c6 thé can duoc truyén dén cac nhom thiét bi khac nhau véi cac dic tinh kénh lan truyén
khac nhau. Trong cac tinh hudng khac, c6 thé mong mubn truyén dit liéu dic trung cho
thiét bi dén thiét bi cu thé, va cac thong sb duge sir dung dé ma hoéa va truyén dit lidu d6

c6 thé phu thudc vao vi tri cua thiét bi va/hodc cac dicu kién kénh lan truyén.

Nhu duge mo ta trén day, céc tap hop dit liéu truyén khac nhau c6 thé can duogc
truyén voi cac théng sd ma héa va truyén khac nhau, hoc 1a theo cach dong thoi hodc
14 theo kidu duoc ddn kénh theo thoi gian (hodc ca hai). Luong dit liéu dé duoc truyén
trong tap hop dit li€u cu thé va/hodc cac thong sd ma hoa va truyén cho tap hop dit lidu

d6 6 thé thay doi theo thoi gian.

Dong thoi, nhu cau d6i voi dir liéu khong day toc do cao ti€p tuc tang Ién, va
mong muodn thuc hién dugce viéc st dung hiéu qua nhat c6 thé doi voi cac nguon tai
nguyén khong ddy sin c6 (nhu phan nhat dinh cua pho khong day) trén co s& c6 tiem

nang thay doi theo thoi gian.
Ban chit k§ thuét ciia sang ché

Cac mang khong day tdc d6 cao hién dai va trong twong lai phai dugc thiét ké dé
xtt Iy ¢6 hiéu qua déi v6i nhidu tinh hubng trién khai khac nhau. Cac co cau dugc boc
16 hién nay cho phép su phan phéi dit liéu khong day c6 kha nang linh hoat rong, dé hd
tro cac dich vu trong toan by pham vi cia cic tinh huéng trién khai, ma c6 thé bao gém,
nhung khong giéi han vao céc yéu té sau: tinh di dong ciia bd nhan (vi du ¢ dinh, du
cu, di dong); kich thude 6 (vi du macrd, micrd, picd); cac SFN (single frequency network
- mang don tan s&) hoic MFN (multiple frequency network - mang da tan sb); sy don

kénh cua cac dich vu khac nhau; va su chia sé bang thong.

A. Theo mot tap hop cac phuong én, phuong phép tao va truyén khung c6 do dai
thoi gian quy dinh c6 thé duoc thuc hién nhu sau. Phuong phap c6 thé cho phép su cdu

hinh cho c4c qua trinh truyén tir tram co s& c¢6 kha nang linh hoat.

Phuong phap c6 thé bao gdm budc thue hién cac hoat dong st dung hé mach s6
cla tram co s, trong do cac hoat dong nay bao gbm: (a) dbi voi mdi trong s mot hodc
nhiéu phan khu ctia khung, xac dinh do dai ky hiéu OFDM tuong g cho cac ky higu
OFDM thudc vé phan khu, trong do do dai ky hiéu OFDM dua trén kich thuéc FFT

twong tmg va kich thude tién t6 chu ky tuong tmg, trong d6 kich thuéc tién to chu ky
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tuong ung théa man rang budce vé kich thude dua trén khoang thoi gian bao vé nho nhét
twong ung (corresponding minimum guard interval duration); (b) tinh toan tbng cac do
dai ky hiéu OFDM trong phan hop ctia céc ky hiéu OFDM qua cac phéan khu; (c) tinh
toan sb luong mau vuot qué dua trén tong va do dai cia vung tai cua khung; va (d) tao

khung.

Hanh dong tao khung co thé bao gébm, d6i v6i mdi ky hiéu OFDM trong phan
hop, gan ky hiéu OFDM theo céach chinh xac cho mét trong s6 it nhat mot tap hgp con
ctia phan hop st dung it nhét mot trong s6 lwong mau vuot qua va chi sd ctia ky hidu
OFDM, va cong sb vao kich thudc tién té chu ky cua mdi ky hiéu OFDM trong mdi
trong sb it nhat mot tap hop con cua phan hop, trueéc khi gin (embedding) cac ky hiéu
OFDM vao trong khung, trong do s& duy nhét duge sir dung cho mdi trong sb it nhat
mot tdp hop con cua phan hop.

Phuong phép cling co thé bao gdbm buéc truyén khung qua kénh khong day bang

cach str dung b truyén cia tram co so.

Theo mét sé phuong 4n, hanh dong tao khung ciing bao gbm, ddi v6i mot trong
s it nhat mot tAp hop con ciia phan hop, thiét 14p sé duy nhét cho tap hop con d6 thanh
khong (zero).

Theo mét s6 phuong 4n, mdt trong s6 it nhat mot tap hop con cla phan hop biéu

dién tap hop con lién k& ban dau cua cac ky hiéu OFDM trong phan hop.

Theo mét sé phuong an, it nhét mét tap hop con cia phan hop va s& duy nhét cho
mdi trong s6 it nhat mot tap hgp con cua phﬁn hop duge xac dinh theo thuét toan dugc

biét doi voi céc thiét bi tir xa ma nhan céac sy truyén nay.

B. Theo mdt tip hop cac phuong an, phuong phap tao va truyén khung boi tram

co s& ¢6 thé dugce thuc hién nhu sau.

Phuong phép co thé bao g@)m buéc thuc hién cac hoat dong st dung hé mach )
cta tram co s&, trong d6 cac hoat dong bao gbm tao ving tai ctia khung. Ving tai bao
gbm nhiéu phan khu, trong d6 mdi trong s6 cac phan khu bao gbm nhiéu ky hiéu OFDM
twong tng, trong d6 mdi phan khu c6 kich thuéc FFT twong tmg va kich thude tién t6
chu ky twong tmg cho cac ky hiéu OFDM trong phéan khu do.

Phuong phap ciing c6 thé bao gbm budc truyén khung qua kénh khong day bing
céch sir dung bd truyén ciia tram co s6.
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Theo mdt sb phuong 4n, cac hoat dong ciing bao gbdm gin thong tin truyén tin
hiéu (signaling information) vao trong vung khong tai cia khung, trong d6 thong tin
truyén tin hiéu bidu thi kich thuéc FFT va kich thuéc tién t6 chu ky cho mdi trong sd

cac phan khu.

Theo mdt sé phuong an, mdi trong sb cac phan khu bao gdm tap hop twong ting
cua cac thanh phén nguén tai nguyén & trén du (nhu céc ky hiéu tham chiéu). Theo cac
phuong an nay, cac hoat dong cling c6 thé bao gbdm lap lich trinh dit liéu ky hiéu tir mot
hodc nhiéu dong dit liéu dich vu dbi véi mdi trong s6 cac phan khu sau khi da danh riéng

c4c thanh phan ngudn tai nguyén & trén dau nam trong khung.

Theo mét s6 phuwong an, phan khu tht nhét trong sd cac phan khu dugc dit lam
muc tiéu cho su truyén dén céc thiét bi di dong, va, phan khu thir hai trong s6 cac phan
khu duoc dat lam muc ti€u cho su truyén dén cac thiét bi ¢b dinh. Theo céc phuong an
ny, kich thuéc FFT tuong g v6i phan khu thir nht c6 thé nhé hon so vé6i kich thude
FFT tuong ng v4i phan khu thir hai.

Theo mét s6 phuong an, phan khu tht nhét trong s6 cac phan khu duoc dit lam
muc tiéu cho su truyén dén cac thiét bi ngudi dung tht nhét ma duge dy tinh 14 c6 cac
do lan truyén tré 16m, va phan khu thtr hai trong s6 cac phéan khu dugc dat lam muc ti€u
cho su truyén dén cac thiét bi ngudi dung thir hai ma dwgc du tinh 1a ¢6 cac d lan truyén
tr& nho hon. Theo cc phuong 4n nay, kich thuéc tidn t§ chu ky cho phan khu thi nhat

¢6 thé 16n hon so v6i kich thuéde tién t6 chu ky cho phéan khu thit hai.

Theo mét s6 phuong 4n, khung c6 thé dugc phéan chia theo mot hodc nhiéu yéu
t6 khac ngoai (hodc, nhu phuong 4n thay thé cho) su phan chia dugc mo té trén day theo
tinh di dong cta nguoi dung dugc du tinh va do bao phu 6 dugc yéu cu nhu dugc xé4c
dinh béi kich thuée FFT va kich thude tién t6 chu ky. Vi du, céc yéu td c6 thé bao gdbm
ty 1& dit liéu, trong d6 cac phan khu khéc nhau c6 céc ty 1¢ dit li¢u khac nhau. Cu thé,
cc phan khu khac nhau c6 thé c6 ty 1é dit liéu cao hodc ty 18 dit lidu thép (doc theo céc
duong cia IoT (Internet of Things - Mang lu6i van véat két ndi Internet)), v6i chu ky lam
viéc thip hon cho su nhan cong sudt thap. Theo mot vi du, cac yéu t6 c6 thé bao gbm su
nhom cum chit so v4i 16ng trong d6 su phén tap thoi gian duoc hi sinh nham muc dich
cho phép thiét bi cong suét thap thic day, ding dit liéu ma n6 can, va sau d6 quay tro

lai trang thai ngti. Theo mot vi duy, cac yéu to c6 thé bao gom su phéan khu tan s6 ma cho
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phép céc bién cua bang dugc ma héa manh hon bang cach st dung tht tu diéu bién thap

hon dé cho phép tao hinh bang hodc cic k¥ thuat giam nhiéu khac.

C. Theo mdt tAp hop cac phuong an, phuong phap tao va truyén khung béi tram

co s6 ¢0 thé dugce thue hién nhu sau.

Phuong phép cé thé bao gém buédc thuc hién cac hoat dong s dung hé mach sb
cua tram co s, trong d6 cac hoat dong bao gbm: (a) tao nhiéu phan khu, trong 6 mdi
trong sd cac phan khu bao gbm tap hop twong g cua cac ky hiéu OFDM, trong do cac
ky hiéu OFDM trong mdi phan khu tuan theo kich thuéc FFT twong tmg va théa mén
quang thoi gian bao vé nho nhét twong tmg; va (b) tao khung nh¢ dan xen theo thoi gian
cac ky hiéu OFDM cua céc phan khu dé tao thanh cac cum ky hiéu OFDM, trong d6 cac
cum ky hiéu OFDM duogc x4c dinh boi: tri sb quy dinh cia kich thuéc cum ky hi€u
OFDM cho mdi phén khu; va tri s6 quy dinh ctia chu ky cum ky hiéu OFDM cho mdi
phén khu.

Phuong phép cling c6 thé bao gdbm buéc truyén khung qua kénh khong day bang

cach sir dung bd truyén cia tram co so.

Theo mot sé phuong an, phan khu thi nhét trong s6 cac phan khu dugc dit lam
muc tiéu cho su truyén dén céc thiét bi di dong, va phan khu thir hai trong s6 cac phan
khu duoc dat lam muc tiéu cho sy truyén dén cac thiét bi ¢ dinh. Theo cac phuong an
nay, kich thuéc FFT tuong tmg v6i phan khu thir nhat c6 thé nhé hon so véi kich thude
FFT twong Gtng v6i phan khu tht hai.

Theo mdt sd phuong 4n, cac hoat dong dugc md ta trén ddy cling co thé bao gdbm
gin thong tin truyén tin hiéu vao trong khung, trong d6 théng tin truyén tin hidu biéu thi
tri s6 quy dinh ctia kich thuéc cym ky hiéu OFDM cho mdi phan khu va tri s6 quy dinh
ctia chu ky cum ky hiéu OFDM cho médi phan khu.

Theo mot s6 phuong 4n, thiét bi ngudi dung c6 thé duge ciu hinh dé: (1) nhan
khung; (2) cho phan khu cu thé ma thiét bi ngudi dung da duge gén vao do, xac dinh
cac tri sb quy dinh tuong (g cua kich thude cum ky hiéu OFDM va chu ky cum ky
hiéu OFDM dua trén thong tin truyén tin hiéu trong khung; va (3) khéi phuc cac ky hi¢u
OFDM thudc vé cac cum ky hiéu OFDM cua phan khu cu thé, béng cach su dung cac
tri s6 quy dinh twong tng.
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D. Theo mot tAp hop cic phuong an, phuong phap tao va truyén dong van chuyén

boi tram co s& ¢6 thé duge thuc hién nhu sau. Dong vén chuyén bao gom kKhung.

Phuong phap c6 thé bao gdm budc thuc hién cac hoat dong sir dung h¢ mach sd
cta tram co sé, trong d6 cac hoat dong bao gdm: (a) tao ving tai cua khung, trong d6
cAc mau trong vung tai twong ing véi ty 18 mau quy dinh, trong do ty 1€ mau quy dinh
duoc lua chon tir toan bd céac ty 1€ mau ¢6 thé ¢6 duge hd trg boi hé mach truyén cua
tram co s&, trong do cac mau trong cic ving tai duge phan chia thanh mét hodc nhiéu
phan khu, trong d6 mdi trong s6 cac phan khu bao gdm tap hop tuwong tmg cta cac ky
hiéu OFDM; va gin thong tin truyén tin hiéu vao trong dong van chuyén, trong d6 thong

tin truyén tin hiéu bao gdm théng tin biéu thi ty 1€ mau quy dinh.

Phuong phép cling c6 thé bao gdm budc truyén dong van chuyén qua kénh khong

day bang cach sir dung bd truyén cia tram co' s0.

Theo mdt s6 phwong 4n, ty 16 mau quy dinh d3 dugc quy dinh bdi nha diéu hanh

cua mang phat rong ma bao gom tram co s¢ nay.

Theo mot sb phuong 4n, thong tin truyén tin hiéu dwgc mo ta trén ddy duoc gin
vao trong ving khong tai cia khung. Theo mot phuong an thay thé, thong tin truyén tin
hiéu c6 thé duoc gin vao trong khung trude cta dong van chuyén.

Theo mét s6 phuong 4n, mdi phan khu ¢6 tri sb twong ung cua kich thuéc FFT
cho céc ky hiéu OFDM dugc bao gdm trong phan khu do.

Theo mot sé phuong 4n, cho mdi phan khu, kich thuéc FFT ctia phan khu d6 va
ty 18 1dy mAu dugc quy dinh boi ngudi dung da dugc lua chon dé xéc dinh khoang dat
cach séng mang phu cho phan khu d6 ma thoéa man khoang dat cach séng mang phu nho
nhét duoc quy dinh (hogc dung sai Doppler) cho phén khu do.

M5 ta vin tit cac hinh vé

C6 thé hiéu 15 hon vé sang ché khi xem phin mo ta chi tiét cac phuong 4n vu tién
dudi day cung voi cac hinh v€ keém theo.

Fig.1A 13 hinh v& minh hoa mang phat rong theo mot phuong én bao gdm nhiéu

tram co so.
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Fig.1B 13 hinh v& minh hoa ky hiéu OFDM (Orthogonal Frequency Division
Multiplexing - Dén kénh phén chia tan s truc giao) theo mot phuong an véi ca tién t6
chu ky va phan hitu ich.

Fig.2 1a hinh v& minh hoa tbng quan vé ciu tric khung vi dy.

Fig.3A 12 hinh v& minh hoa mot vi du vé sy don kénh theo thoi gian trén PPDCH
(Physical Partition Data CHannel - Kénh di liéu phan khu vat Iy) v6i sy phan chia thoi
gian riéng biét cia PPDCH.

Fig.3B la hinh v€ minh hoa sy ddn kénh theo thoi gian trén PPDCH (Physical
Partition Data CHannel - Kénh dit liéu phan khu vét 1y) vi du véi su phan chia thoi gian
riéng biét cia PPDCH.

Fig.4A 1a hinh v& minh hoa mot vi du vé su don kénh theo thoi gian trén PPDCH
vé1 su dan xen theo thoi gian cia PPDCH.

Fig.4B 1 hinh v& minh hoa mét vi du vé sy don kénh theo thoi gian trén PPDCH
vé61 su dan xen theo thoi gian cia PPDCH.

Fig.5 1a hinh v& minh hoa mdi quan hé giita cac kénh vat Iy khéc nhau dé mang
dir liéu tai, theo mot phuong an.

Fig.6 12 hinh v& minh hoa ty 1& 14y miu PFDCH dugc thay dbi trén co s¢ cho mdi
khung, theo mot phuong an.

Fig.7 1a hinh v& minh hoa mot vi du vé su phéan phéi cac miu vugt qua dbi vai
c4c tién t6 chu ky cua cac ky hiéu OFDM nam trong ving tai cia khung, theo mot
phuong an.

Fig.8 1 hinh v& minh hoa cac séng mang phu hitu ich nam trong ky hiéu OFDM,
theo mot phuong an.

Fig.9 13 hinh v& minh hoa mot vi du vé sy don kénh theo tan s6 PPDCH, theo
mot phuong an.

Fig.10 1a hinh v& minh hoa sy bb tri ctia cac ngudn tai nguyén logic nam trong
PPDCH, theo mdt phuong an.

Fig.11 1a hinh v& minh hoa cac dai 16gic va cic bang con 1dgic nim trong PPDCH,

theo mot phuwong an.
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Fig.12 1a hinh v& minh hoa su 4nh xa ctia cdc dai 4o thudc vé bang con 4o thanh

cac dai 16gic thudc vé bang con 16gic, theo modt phuong an.

Fig.13 1 hinh v& minh hoa sy quay va dnh xa vi du cla céac dai ao thanh cac dai

16gic, theo mot phuong an.

Fig.14 1a hinh v& minh hoa sy quay va 4nh xa vi du cua cac dai 16gic thanh cac

dai 40, theo mot phuong an.

Fig.15 1a hinh v& minh hoa mot vi du vé su anh xa PSDCH (Physical Service
Data CHannel - Kénh dit liéu dich vu vét ly) thanh cac ngudn tai nguyén a0 cia PPDCH,

theo mot phuong an.

Fig.16 1a hinh v& minh hoa mot vi du vé cac ph?m t¢ mo t& PFDCH (Physical
Frame Data CHannel - Kénh dit liéu khung vat 1y), PPDCH, va PSDCH ghép nbi dé

truyén thong vé6i bo nhan, theo mot phuong an.

Fig.17 13 hinh v& minh hoa m{t phuong 4n cla phuong phap tao va truyén khung
bdi tram co s, trong d6 khung bao gbm nhiéu phan khu, mdi phan khu c6 kich thuéc

FFT tuong ung va kich thudc tién t6 chu ky twong tmg.

Fig.18 13 hinh v& minh hoa mdt phuong 4n clia phuong phép tao va truyén khung
béi tram co s, trong d6 cac mau vugt qua duge phan phéi dbi voi cac tién t6 chu ky

cta cac ky hiéu OFDM trong khung.

Fig.19 12 hinh v& minh hoa mdt phuong 4n ctia phwong phap tao va truyén khung
bdi tram co s, trong d6 khung bao gdm nhiéu phan khu, mdi phan khu ¢6 kich thude
FFT twong tng va kich thuéc tién t6 chu ky twong tng, trong d6 cac phan khu dugc dan

xen theo thoi gian.

Fig.20 12 hinh v& minh hoa mdt phuong 4n ctia phuong phap tao va truyén khung
béi tram co s0, trong d6 ty 1& miu dugc két hop v6i cac ving tai cua khung 1a c6 thé cau

hinh dugc.

Trong khi sang ché dé dang c6 céc thay dbi khac nhau va cac dang thay thé, cac
phuong &n cu thé cua sang ché duoc thé hién theo cach vi du trén cac hinh v& va dugc
mb ta chi tiét & day. Tuy nhién, cAn hiéu 1a céc hinh v& va phin md ta chi tiét sang ché
khong nhdm gi6i han séng ché vao dang cu thé dugc boc 19, ma nguoc lai, sang ché

nhim bao trum tit ca cac thay do6i, cdc phuwong an twong duong va thay thé ma nam
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trong y d6 va pham vi bao hd cta sang ché nhu duoc xac dinh béi cac diém yéu cau bao

ho kém theo.

MO ta chi tiét sang ché

Danh sach céc tir viét tat dugc dung trong ban mo ta

ATS:
BG:
BS:
CP:
CRC:
DC:
FEC:
FFT:
IFFT:
LDPC:
MAC:

MFN:

OFDM:

PDU:
PHY
PFDCH:
PPDCH:
PSDCH:
QAM:

RS:

Céc ky hiéu két thiic phu trg - Auxiliary Termination Symbols
Cdng nbi phét rong - Broadcast Gateway

Tram co s& - Base Station

Tién t6 chu ky - Cyclic Prefix

Kiém tra d6 du chu ky - Cyclic Redundancy Check

Dong mot chiéu - Direct Current

Hiéu chinh 16i tién - Forward Error Correction

Bién dbi Fourier nhanh - Fast Fourier Transform

Bién d6i Fourier nhanh ngugc - Inverse Fast Fourier Transform
Kiém tra tinh chin 1é mat d6 thap - Low Density Parity Check
Piéu khién truy nhap moi trudng - Medium Access Control
Mang da tan sb - Multi-Frequency Network

Méga Héc - Mega Hertz

Ddn kénh phén chia tn s truc giao - Orthogonal Frequency Division

Multiplexing

Don vi dit liéu giao thtic - Protocol Data Unit

Lop vat ly - PHYsical layer

Kénh dit liéu khung vat 1y - Physical Frame Data CHannel

Kénh dit liéu phan khu vat ly - Physical Partition Data CHannel
Kénh dit liéu dich vu vat ly - Physical Service Data CHannel
Diéu bién bién do vuong goc - Quadrature Amplitude Modulation

Céc ky hiéu tham chiéu - Reference Symbols
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SFN: Mang don tan s - Single Frequency Network
Kién tric mang phat rong

Theo mdt tdp hgp cac phuong an, mang phat rong 100 co thé dugc cdu hinh nhu
duoc thé hién trén Fig.1A. Mang phat rong 100 co thé bao g6m nhiéu tram co s¢ 101a,
101b...101n, dugc dé xuét theo cach minh hoa béi cac tram co s& BS1, BS2,...BSx (sau
ddy dugc goi 1a cac tram co s& 101). Céng néi phét rong ("BG") 102 c6 thé ghép véi
cac tram co s¢ 101 thong qua phuong ti€n truyén théng bét ky trong s6 cac loai phuong
tién truyén thong. Vi du, theo mdt phuong an, cbng nbi phat rong 102 co thé ghép véi
cac tram co s& 101 qua Internet, hodc tong quat hon 13, qua mang may tinh. M&i tram
co s& 101 truyén thong tin theo cach khong day dén mot hodc nhiéu cac thiét bi nguoi
ding 103 (M3i thiét bi ngudi ding UD dugc biéu thi boi dudong tron khi dic). Mot s
trong cac thiét bi nguoi ding 103 ¢6 thé 1a céc thiét bi ¢b dinh nhu cac tivi va cdc may
tinh dé ban. Céc thiét bi khac trong sb cc thiét bi ngudi ding 103 c6 thé 14 cac thiét bi
du cu nhu cac may tinh bang hodc cac may tinh xach tay. Cac thiét bi khac trong s6 cac
thiét bi nguoi dung 103 c6 thé 1a cac thiét bi di dong nhu céc dién thoai di dong, cac

thiét bi dat trén xe 6 O, cac thiét bi dit trén may bay, v.v..

Nha didu hanh ("Op) 104 ctia mang phat rong 100 c6 thé truy nhap cong néi phat
rong 102 (vi du, qua Internet), va cung cép cdu hinh mang hodc cac 1énh diéu hanh cho
cbng ndi 102. Vi du, nha didu hanh 104 c6 thé cung cp thong tin nhu mot hodc nhiéu
trong sd cic muc sau: su phan phéi duge du tinh cda tinh di dong cia thiét bi nguoi
dung cho mot hodc nhiéu trong sb cac tram co s0; kich thude 6 ctia mot hodc nhiéu trong
b cac tram co s6; su lua chon 1a liéu mang phét rong hay tap hop con ciia mang duoc
diéu hanh nhu SFN (single frequency network - mang don tan sd) hodc MFN (multi-
frequency network - mang da tan sé); dac ta veé cach thire cac dich vu khac nhau (vi du,
cac dong nodi dung tivi) duge gan cho céc loai thiét bi ngudi dung khac nhau; va su nhan
dang cua cac phén cta bang thong ma mang phat rong s& khong st dung qua cac chu ky

thoi gian twong Ung.

Cbng ndi phat rong co thé xac dinh thong tin diéu khién truyén cho mot hodc
nhiéu cac tram co sé ciia mang phét rong dua trén cu hinh mang hoic cé4c Iénh diéu
hanh. D6i v6i tram co sé da cho, céng ndi phat rdng co thé x4c dinh: ty 1€ mau truyén;
) luong phan khu; cac kich thude cua cac phan khu; kich thuée FFT va kich thudce tién
t6 chu ky cho mdi phan khu. Cbng nbi phat rong co thé giri thong tin diéu khién truyén
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dén cac tram co sé dé céc tram co s& o thé tao va truyén cac khung theo thong tin diéu
khién truyén. Theo cc phwong an khéc, chinh cbng nbi co thé tao ra cac khung dé duogc
truyén boi mdi cong ndi va giri cac khung dén cac tram co so. Theo cac phuong an khac
nira, céng ndi ¢6 thé tao ra cac 1énh muc thép (vi du, cac 1énh 16p vat ly) cho su tao céac
khung dbi v6i cac tram co sé, va glri cac 1énh do dén cac tram co sé, ma co thé tao ra

cac khung theo cach don gian dya trén cac 1énh.
Céc ky hiéu OFDM va cac kich thuéc FFT/IFFT

Hé théng OFDM (Orthogonal Frequency Division Multiplexing - Ddn kénh phéan
chia tan sb truc giao) sir dung phép todn IFFT (Inverse Fast Fourier Transform - Bién
d6i Fourier nhanh nguoc) & bo truyén dé chuyén dbi dit liéu mién tan s thanh mién thoi
gian dé truyén, va phép toan FFT (Fast Fourier Transform - Bién dbi Fourier nhanh) &
bo nhéan dé chuyén dbi cac tri s6 mién thoi gian nhan dugc tré lai mién tan sb dé khoi
phuc dit liéu dugc truyén ban diu. Trong phan mo ta sau, thuat ngit FFT dugc sur dung
chung, nhung céc théng s6 dugc mo ta twong Gng vdi cac chiu tin s6 va thoi gian cho

ca phép toan FFT va IFFT.

Nhim muc dich minh hoa, ty 18 14y m4u co ban vi du ctia Fs = 12,288 MHz dugc
sit dung chung & day. Diéu nay khong c6 ¥ nghia gidi han, va céc ty 1& 14y mAau khac
cling c¢6 thé dugc str dung. Pon vi thoi gian co ban twong ing ma tuong (mg v6i mot

mau la Ts = 4/F; gidy.

Pham vi ctia cac kich thude FFT/IFFT va céc do dai tién t6 chu ky khac nhau ¢6
thé duoc hd tro dé giai quyét tinh da dang rong cia cic didu kién lan truyén va cac tinh
hudng ngudi ding cudi khac nhau. Thuc thé riéng r& nhu b 1ap lich trinh c6 thé lua
chon (céc) kich thuéc FFT/IFFT va (c4c) do dai tién t6 chu ky thich hop cho mi khung

bang céach st dung cac huéng dan sau.

Trudc tién, khoang dat cach song mang phu nho nhit cin dé hd tro tinh di dong
duoc du tinh ciia nguoi dung duge xac dinh. Cac van toc di dong cao hon dan dén cac
d6 dich Doppler 16n hon, ma can phai c6 khoang dat cach song mang phu rong hon trong
tan sd, Af. Khoang dit cach séng mang phy c6 thé duge tinh nhu sau. Pidu nay c6 y
nghia 1a cac kich thuée FFT 16n hon s& duge sir dung cho céc tinh huéng cb dinh, va

céac kich thudc FFT nho hon s& dugce st dung cho céc tinh huéng di dong,

phuong trinh (1)
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Af = ——=

~ kich thuéc FFT

M&i ky hiéu OFDM véi tdng do dai thoi gian 1 Tsym gdm c6 hai phan, tién
chu ky véi do dai thoi gian 1a Tep, va phén hitu ich véi do dai thoi gian 1a Ty, nhu dugc
thé hién trén ky hiéu OFDM vi du 102 dugc minh hoa trén Fig.1B. Phan hitu ich 104
ctia ky hiéu OFDM 102 chi lugng dit liéu twong ung véi lugng dit ligu ma duge yéu ciu
cho céc phép toan IFFT/FFT. Tién t chu ky 106 chi 12 ban sao clia cdc mau Ncp cudi
cling 108 ctia phan hitu ich 104 ctia ky hiéu OFDM, va theo d6 vé co ban biéu dién phan
& trén ddu ma duoc bao gdm trong ky hiéu OFDM 102.

Phén hitu ich 104 cta ky hiéu OFDM 102 c6 s6 lwgng mau thoi gian bang kich
thuée ctia FFT (Ngrr), va do dai thoi gian bang:

phuong trinh (2)

T, = kich thwéc FFT x Tg = é

Tién t6 chu ky 106 chira s6 lrong mau quy dinh (Nce) v6i do dai thoi gian tuong
ung cua Tcp. Tién t6 chu ky 106 gdm c6 céc tri s6 mAu duoc sao chép tir cubi cia phéan
hitu ich cia cung ky hi¢u OFDM 102 va cung cép su bao vé chéng lai nhiéu gitra cic ky
hiéu gifta cac ky hiéu OFDM lién tiép 102.

Sb luong séng mang phu dugc st dung trén thuc té trong FFT/IFFT phu thudc
vao ca khoang dit cadch song mang phu (ma la ham cua kich thuéc FFT va tan s 14y
mau) va bing thong cuia hé théng, do bing thong bi chiém boi cac song mang phu dugc
st dung phai nhé hon bang thong hé théng (dé cho phép bang bio v¢ gitta céc kénh lién
ké&). Ciing luu y 1a séng mang DC (direct current - dong mot chiéu) khong bao gitr dugc

st dung.

Bang 1 thé hién danh s4ch cac kich thuge FFT ¢ thé c6 ma c6 thé dugc sir dung.
Cac kich thuée FFT 1a lily thira nguyén cua 2 ¢6 thé duoc uu tién trong phuong an thuc
hién khong day vi cdc nguyén nhan don gian hoa. D9 dai thoi gian (Tu) twong tng vdi
phin c6 thé st dung dugc cta mdi ky hiéu OFDM 102, khoang dat cach song mang phu
(Af), va van tdc Doppler 16n nhat ma c6 thé duoc xir Iy & tin s6 séng mang vi du 1a 700
MHz ciing dugc thé hién. O day, van tde Doppler 16n nhét dugc xac dinh nhu van tde
b0 nhan ma dan dén do dich tin s Doppler bang 10% khoang dit cdch séng mang phu

(Can hiéu 13 10% duoc sir dung & day khong nhét thiét 1a ddi v6i cac sang ché dang
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duoc boc 10. Thuc vay, ty 18 phan tram co thé 14y tri s6 bat ky trong pham vi ctia céc tri

s8). Céc tri s6 trong bang nay dua trén tan sb 14y mau vi du duoc gia sur 1a 12,288 MHz.
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Bang 1: Cac kich thudce FFT, cac do dai thoi gian cua phan hitu ich, cdc khoang
dat cach song mang phu, va cac van tbc Doppler 16n nhét vi du cho ty 1& 1dy mau vi du

1a 12,288 MHz

Kich thude | Ty (micrd Af(Hz) | Vén téc Doppler 16n
FFT (Nrrr) | gidy (us)) nhat & 700 MHz
(km/gio)

1024 83 12000 1851

2048 167 6000 926

4096 333 3000 463

8192 667 1500 231

16384 1333 750 116

32768 2667 375 58

65536 5333 188 29

Bang 2 thé hién cting thong tin cho ty 16 14y mau vi du khac 12 18,432 MHz. Nhu
¢6 thé thiy duoc, d6i v6i kich thuée FFT da cho, ty 1¢ 14y mAu 1a 18,432 MHz dan dén
do dai ky hiéu OFDM (Tu) ngin hon, khoang dit cach séng mang phu (Af) rong hon,
va vén tdc Doppler 16n nhét cao hon ma c6 thé dugc xtr 1y, khi so sanh véi ty 1€ 14y mau
la 12,288 MHz.

Bang 2: Céc kich thude FFT, cac do dai thoi gian cua phan hitu ich, cac khoang
dat cach séng mang phu, va cac van tde Doppler 16n nhét vi du cho ty 1€ léy mau vi du

la 18,432 MHz

Kich thuéc | Ty (micrd Af(Hz) Van ‘Eéc Doppler 16n
FFT (Nrrr) | gidy (us)) nhat & 700 MHz
(km/gi0)

1024 56 18000 2777

2048 111 9000 1389

4096 222 4500 694

8192 444 2250 347

16384 889 1125 174

32768 1778 563 87

65536 3556 281 43

Cac d6 dai tién 6 chu ky va su lya chon do dai tién t6 chu ky
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Tiép theo, dd dai CP (cyclic prefix - tién t6 chu ky) c6 thé dwoc lua chon dé dat
duogc yéu cau vé pham vi duoc du tinh. Tién t6 chu ky dugc st dung dé giai quyét nhidu
gifta céc ky hiéu gifta cac ky hiéu OFDM lién tiép. Nhidu gitra cdc ky hiéu nay xuét hién
tir cac ban sao cua tin hiéu dugc truyén véi cac do tré thoi gian khac nhau khdng dédng
ké dén v&i bo nhéan, v6i cac ban sao nay do cac su truyén tin hidu gidng nhau tir nhiéu
tram co s& trong SFN (Single Frequency Network - Mang don tan s6) va/hodc cac su
phan xa cua tin hiéu duoc truyén trong mdi trudng lan truyén nhidu dudng. Do do, trong
SFN v6i cac khoang cach dang ké gifta cac tram co s6 lan cén (hodc, o tiém nang la
trong moi truong lan truyén véi su phan tan nhidu duong dang ké), thi s& lya chon do
dai CP 16n hon. Nguoc lai, trong SFN trong d6 cac tram co s& 14n can 6 gén nhau hon,

c6 thé st dung d6 dai CP ngin hon.

b6 dai CP co thé dugc xem nhu ph?ln tram so v6i toan bd do dai ky hiéu OFDM
(cho sb phan trim & trén dau dugc ding boi CP). Tuy nhién, dé 1ap ké hoach v& pham
vi, hitu ich hon khi xem do dai CP nhu dugc do trong cac mau (nhu dugc xéc dinh boi
tan s6 14y mau vi du 12,288 MHz).

Cé4c tin hiéu radio s€ lan truyén Xép xi 24,4 mét trong thoi gian ciia mot mau cho
tan s6 14y mau vi du 1a 12,288 MHz.

Bang 3 dua ra cac do dai tién t6 chu k¥ (theo s6 lugng mau) va cac pham vi tuong
{ing (theo km) cho cac do dai tién t6 chu ky vi du khéc nhau dugc quy dinh so véi (nhu
ty 1& phan trim cua) phan hitu ich ctia mdi ky hi¢éu OFDM. Mot 14n nita, c4c tri sd trong

bang dua trén tan s 14y mau vi du 1a 12,288 MHz.
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Bang 3: Céac d6 dai tién t6 chu ky vi du va cdc pham vi tuong ing

Do dai tién t6 chu ky

1,56% 2,34% 3,13% 4,69% 6,25% 9,38% 12,5%

= s |g| |2] |=2| |2| |z

Nerr w# | B 3= q% w# | B w | B w | B + | B + | B
Sl &2 |& =8 |= &= &= |5]=

= § = E‘ = ,§ g fg: = § = § = f§

1024 16| 04 241 0,6 321 0.8 48| 1,2 64 1,6 96 23| 128 3,1
2048 321 0,8 481 1,2 64| 1,6 96| 2,3| 128 3,11 192 47| 256 6.3
4096 64| 1,6 96| 2,3| 128| 3,1| 192| 4,7| 256 6,3| 384 94| 512| 12,5

8192 128| 3.1| 129 4,7| 256| 6,3| 384| 94| 512| 12,5| 768 | 18,8|1024| 25,0
16384 | 256| 6,3| 384| 94| 512|12,5| 768|18,8|1024| 25,0{1536| 37,5|2048| 50,0
32766 | 512(12,5| 768]16,6|1024|25,0(1536|37,5|2046| 50,0|3072| 75,0 4096|100,0
655361024 (25,0|1536|37,5|2078 50,0 |3072|75,0|4096|100,0 | 6411 |150,0|6192|200,0

Cac do dai tién t6 chu ky trén ddy chi dugc xem 1a cac vi du minh hoa. Cu thé,
cac do dai tién t6 chu ky khong nhét thiét dugc xem 14 bi han ché vao liy thira clia hai
(hodc tham chi 1a bdi ctia lily thira cia hai). Cac do dai tién t6 chu ky c6 thé ¢6 tri sb
nguyén duong bét ky.

Thuét ngir dit licu tai

Trong hé théng khong day, ndi chung dir liéu co thé duoc truyén theo mot loat
céc khung, ma biéu dién chu ky thoi gian nhét dinh. Fig.2 thé hién tong quan vé cau tric
khung téng quét. Khung 202 c6 thé duoc phan chia thanh ving tai 204 ma mang dit liéu
tai thuc té va khong hoic nhiéu hon khong ving khong tai 206 va 208 ma co thé mang
thong tin diéu khién hoic thong tin truyén tin hiéu khéc. Theo vi dy trén Fig.2, cdc ving
khong tai 206 va 208 riéng ré duoc thé hién boi cac ving gach chéo & du va cudi cia
khung 202. Cc do dai twong ddi theo thai gian (truc hoanh) va cac s lugng ky hiéu
cho mdi khu vuc khong dugc thé hién theo ty 1€ trong so dd vi du nay.

Doan tai 204 cta khung c6 thé dugc goi 1a PFDCH (Physical Frame Data
CHannel - Kénh dit liéu khung vat lIy) va mang dit li¢u tai thuc té (trai nguoc lai voi dit
liéu didu khién hodc dit liéu truyén tin hiéu khac) dang dugc truyén béi tram co s6.

Nhim muc dich minh hoa, ¢6 thé gia sir 1a mdi khung 202 c6 do dai thoi gian 1a 1 gidy
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va ving tai (PFDCH) 204 ¢6 d6 dai thoi gian 1a 990 mili gidy (ms), nhung cac do dai vi
du nay khong c6 y nghia gi6i han.

Khung khong day OFDM 202, cu thé 14 phan tai 204, dugc phan chia thanh céac
ky hiéu OFDM theo chiéu thoi gian va cac séng mang phu theo chiéu tan s6. Pon vi
(thoi gian-tin s6) co ban nhét cua kha niang mang dit liéu trong OFDM la thanh phan
nguén tai nguyén, ma dugc xac dinh nhu mot séng mang phu theo chiéu tan s6 boi mot
ky hiéu OFDM theo chidu thoi gian. M&i thanh phan ngudn tai nguyén c6 thé mang mot
ky hiéu diéu bién QAM (hoic tip hop QAM).

S6 lwong cac song mang phu san c6 cho bang thong hé théng ¢ dinh phu thuodc
vao khoang dat cach séng mang phy, ma tiép theo phu thudc vao tan s6 14y mau va kich
thuéc FFT duoc lya chon. Do dai thoi gian ctia ky hiéu OFDM ciing phu thudc vao kich
thude FFT dugce lva chon va vao ca tan s léy mau va do dai tién t6 chu ky dugc lua
chon. Sé luong cac ky hiéu OFDM sén c6 nam trong chu ky thoi gian ¢ dinh (nhu do
dai ctia khung) phu thudc vao cac do dai thoi gian cua cac ky hiéu OFDM riéng 1¢ nam

bén trong chu ky thoi gian do.

PFDCH 204 c¢6 thé dugc phan chia thanh mét hodc nhiéu phan khu hogc Kénh
dit liéu phan khu vat Iy (sau day duoc goi la "PPDCH"). PPDCH la vung 16gic hinh chir
nhét do sb luong séng mang phu nao do6 theo chiéu tan s va s luong ky hiéu OFDM
nao do trong chiéu thoi gian. PPDCH khong can mo rong ra toan bo bang thong tan sb
ciia hé théng, hodc toan bd do dai thoi gian ciia PFDCH 204. Diéu ny cho phép nhiéu
PPDCH duoc don kénh theo thoi gian va/hodc tin s6 trong cuing PEDCH 204.

Cac PPDCH khéc nhau c6 thé ¢6, nhung nhung khong bi rang budc vao co, cac
kich thuéc FFT khéc nhau va/hodc cac do dai tién t6 chu ky khac nhau. Muc dich chinh
ddng sau su phan chia PFDCH 204 thanh nhiéu PPDCH la dé hd trg su cung cip cla
céc dich vu cho céc loai thiét bj dau cubi khac nhau. Vi dy, c4c thiét bi dau cudi c6 dinh
c6 thé dugc phuc vu dit liéu chuong trinh thong qua PPDCH véi kich thuée FFT 16n va
khoang dit cach séng mang phu gan hon, trong khi cac thiét bi ddu cudi di dong co thé
dugc phuc vu dit liéu chuong trinh thong qua PPDCH khac véi kich thuée FFT nho hon

va khoang dat cach song mang phu rong hon.

Fig.3A va Fig.3B Ian luot thé hién hai vi du vé cac PFDCH 302 va 310 duoc

phan khu. Cac cu hinh vi du nay s dung do dai khung vi du duoc néu trén day la 1
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gidy va do dai PFDCH 1a 990 mili gidy, ma dé lai ving tai khong tai 10 mili gidy & diu
ctia mdi khung vi du. Theo vi du dugc minh hoa trén Fig.3A, hai PPDCH 304 va 306 st
dung cac kich thudc FFT khac nhau va cé thé duoc du tinh dé phuc vu twong Ung cac
nguoi dung du cu va ¢ dinh. Theo vi du dugc minh hoa trén Fig.3B, ba PPDCH 312,
314 va 316 sir dung cac kich thudc FFT khéac nhau va ¢o6 thé dugc du tinh dé phuc vu
tuong tng cac nguoi dung di dong, du cu, va ¢ dinh. Co thé st dung cung do dai tién
t6 chu ky nhu duge do trong cidc mau cho tAt ca cac PPDCH néu mong mudn cac pham
vi truyén mong muén cho cac loai nguoi dung khéc nhau 1a gidng nhau. Tuy nhién,
khong c6 rang budc yéu cau sir dung ciing do dai tién t6 chu k¥ qua nhiéu PPDCH, nén
d6 dai tién t6 chu ky duoc cAu hinh c6 thé thay doi tir mot PPDCH nay sang PPDCH
khéc, va trén thuc té viéc sir dung cac do dai tién t6 chu ky khac nhau cho cac PPDCH

khac nhau c6 thé dugc mong mudn cho cac tinh huéng cung cip khong day nhét dinh.

CAn hidu 5 12 mac du Fig.3 thé hién sy phan chia thoi gian chit ché giita cac
PPDCH khac nhau khi sit dung sy don kénh theo thoi gian, nhung céc ky hiéu OFDM
hodc cac cum ky hiéu OFDM tir caic PPDCH khéc nhau ¢6 thé dugc dan xen theo thoi
gian v6i nhau dé toi da hoa su phén tap thoi gian cho cAu hinh khung d cho, nhu duoc
thé hién trén Fig.4A va Fig.4B. Trén Fig.4A, PFDCH 402 dugc phan khu theo kicu dan
xen theo thoi gian véi cac cum ky hidu OFDM 404 thudc vé PPDCH thir nhét, va céc
cum ky hiéu OFDM 406 thudc v& PPDCH thir hai. Trén Fig.4B, PFDCH 412 dugc phan
khu theo kiéu dan xen theo thoi gian vdi cac cum ky hiéu OFDM 414 thudc vé PPDCH
thtr nhat, cdc cum ky hiéu OFDM 416 thudc vé PPDCH thtr hai, va cdc cum ky hiéu
OFDM 418 thudc vé PPDCH thtt ba.

C6 wu diém dbi voi mdi phuong phap tiép can trong s& cac phuong phép tiép can
trén day. V6i su phan chia thoi gian chat ch& nhu trén Fig.3A va Fig.3B, thiét bi dau
cudi nhan chi can kich hoat radio ctia n6 cho méot phan cia mdi khung, diéu nay c6 thé
d4n dén sy tiéu hao ning lugng gidm. Véi su dan xen theo thoi gian nhu dugc thé hién

trén Fig.4A va Fig.4B, co thé thu duoc sy phan tip thoi gian 16n hon.

Mic du cac PPDCH trén Fig.3A va Fig.3B va Fig.4A va Fig.4B la cung kich
thuge, nhung khéng c6 yéu cau cho cac PPDCH nim trong cung khung 1a c6 cung do
dai. Thuc vay, do cac ty 1€ ma va cac muc diéu bién khac nhau c6 kha nang duge sir
dung trong cac PPDCH khéac nhau, nén cac kha nang mang dit liéu cua cac PPDCH khéc
nhau ciing c6 thé rit khac nhau.
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Mbi PPDCH nim trong khung c6 thé chira khong hozc nhiéu hon khong Kénh
dit lidu dich vu vat Iy (sau day duoc goi 1a "PSDCH"). Can hiéu 15 ring mdt phan hodc
tAt ca cac ngudn tai nguyén vat ly nim trong PPDCH c¢6 thé dugc dé 1a khong sir dung.
Céc nodi dung cua PSDCH dugc ma hoa va dugce truyén bang cach sir dung tap hop quy
dinh ctia cac ngudn tai nguyén vat Iy nam trong PPDCH tuong tng. Mdi PSDCH chira
chinh xac l1a mot khdi van chuyén nham muc dich mang dit liéu. Khéi van chuyén cod
thé tuong tng v6i PDU (Protocol Data Unit - Pon vi dir liéu giao thirc) cia MAC
(Medium Access Control - Didu khién truy nhap méi truong) va bicu dién tp hop byte

dir liéu tir cac 16p trén dé duoc truyén.

M&bi quan hé gifta cac kénh vat ly lién quan dén tai khac nhau dugc minh hoa trén
Fig.5. Mbi khung chita mdt PFDCH 502. PFDCH 502 chira mét hodc nhiéu PPDCH
504. Mbi PPDCH 504 chtra khong hodc nhiéu hon khong PSDCH 506.

Ty 18 14y mau thay ddi dugc trén co s& cho mdi khung

Mic dit ty 16 1Ay mAu vi du 12 12,288 MHz da dugc sir dung tong quat & ddy nham
muc dich minh hoa, nhung trén day da d& cap la diéu nay khong c6 ¥ nghia gidi han va

cac ty 18 1dy mau khac ciing c6 thé duge sit dung.

Cu thé, ty 18 14y mau duoc st dung cho phén tai dit liéu cta khung (nghia la
PFDCH) c6 thé duoc cho phép thay ddi trén co sé cho mdi khung. Nghia 1a, vung tai
khong tai nhu 206 dugc thé hién trén Fig.2 s& sit dung ty 1¢ ldy mau c6 dinh (nhu 12,288
MHz) ma duoc biét & bd nhan. Vung tai khong tai 206 nay c6 thé truyén tin hiéu thong
tin diéu khién ma thong bao cho bd nhan vé ty 18 1y mau ma duoc sir dung cho PFDCH
204 ctia ciing khung 202. Fig.6 thé hién mot vi du vé sy truyén tin hiéu diéu khién nay.
Trong khung 550, ty 1& lay mau 1a 12,288 MHz dugc st dung cho PFDCH 554 dugc
truyén tin hiéu qua thong tin diéu khién trong viung tai khong tai 552. Trong khung 560,
ty 1& 14y mau 1a 18,432 MHz duoc sit dung cho PFDCH 564 dugc truyén tin hiéu qua
thong tin didu khién trong ving tai khong tai 562. Trong khung 570, ty 1¢ 14y méu la
15,36 MHz duogc stt dung cho PFDCH 574 duogc truyén tin hi€u qua thong tin diéu khién
trong vung tai khong tai 572.

Fig.6 dugc du tinh chi dé minh hoa, va viéc str dung va truyén tin hiéu cua céc ty
1¢ 1y mau khac khong bi loai trir. Theo mot phwong an khéc, céc ty 1é lay mau PFDCH

¢6 thé theo mau cb dinh. Vi du, cac PFDCH cua cac khung dugc danh s6 1& ¢6 thé sir
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dung ty 1& 14y mAu thap hon nhu 12,288 MHz, trong khi cac PFDCH cua cac khung
dwoc danh s chin co thé st dung ty 16 14y mAu cao hon nhu 18,432 MHz. Diéu nay ¢6
thé hoac 1a dugc xac dinh trude hoic 1a duogc truyén tin hiéu dén céac thiét bi nhan. Theo
mot phuong an khéc nita, cac ty 1€ 14y mau dé dugc sir dung cho cac PFDCH nhén dugc
6 thé duoc truyén tin hiéu theo cach riéng ré dén cac bo nhan hon 1a duoc bao gE”)m

trong phan truyén tin hiéu diéu khién nam bén trong cung khung.
Su phan phoi cac miu vugt qua doi véi céc tién to chu ky

Theo y nghia vat ly, PFDCH gdm c6 s6 lugng mau lién tiép trong mién thoi gian.
S6 lwong mau nay bang tong sd lwong mau trong mot khung trix di cac do dai trong cac
mau cla cac vung khong tai bat ky cua cung khung. Vi duy, c6 thé ¢6 12,288 triéu miu

cho tan s6 1y mAu vi du 14 12,288 MHz va d¢ dai khung vi du 1a 1 gidy.

Sau khi d3 xac dinh dugc cac d6 dai cua cac ky hiéu OFDM nim bén trong
PFDCH, hoan toan c6 kha nang 12 tong sd lugng mau duge dung béi cac ky hiéu OFDM
nay c6 thé nho hon tbng sb lwong miu dugc gin cho PFDCH. Phu thudc vao su phan
khu PFDCH nhu dugc mo ta trén ddy, cac ky hi¢u OFDM thudc vé cac PPDCH khac
nhau ¢6 thé c¢6 cac do dai khac nhau so khac nhau vé cac kich thuée FFT va/hodc céc
d6 dai tién t6 chu ky, va c6 kha ning sé& 1a nhiém vu khong thé hoan thanh duge d bao
dam 14 téng cac do cai ctia chiing chinh x4c 1a bang s6 lugng méu duoc du tinh 1a dugc
duing boi PFDCH. Tuy nhién, s& 1a bat loi khi dat ra cac rang bude ddi véi sy lua chon
kich thudc FFT, su lua chon d6 dai tién té chu ky, va/hodc sy phan khu PFDCH thanh
nhiéu PPDCH, do diéu nay sé& 1am giam nghiém trong kha nang linh hoat ma dugc mong
muén dé cau hinh khung khong day cu thé. Phuong phap dé sir dung hét cac mau vugt
qua bat ky duoc yéu cau.

36 luong miu vugt qua chinh xdc (Nexcess) cdn duge giai quyét doi véi PFDCH
cu thé ¢6 thé dugce tinh nhu:

phuong trinh (3)

Nsym~—1
Nexcess — Npayload — Zi=0 Ni

trong do6: Npayload 12 s6 lugng mau dugc gan cho PFDCH; Ngym 12 téng sb luong
cc ky hiéu OFDM trong PFDCH (sy dénh chi s6 ciia cac ky hiéu OFDM bat dau tir 0);
va N; 1a s6 luong cac mau trong ky hiéu OFDM tht i (bang kich thuéc FFT tuong tng
cong véi do dai tién to chu ky quy dinh trong céc mau). Luu v 14 khong phai tat ca cac
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ky hiéu OFDM trong PFDCH c6 thé ¢6 cing kich thuéc néu nhiéu PPDCH (v6i cac

kich thuéc FFT khac nhau va/hodc cac do dai tién to chu ky) c6 mit.
Phuong trinh trén ¢6 thé dugc don gian héa thanh:
phuong trinh (4)

_ NpppcH—1
Nexcess — Npayload — Zp:() Np,sym X (Np,FFT + Np,CP)

trong d6: Npayioad 12 $6 lrong miu duge gan cho PFDCH; Neppen 1a tong sb
PPDCH trong PFDCH (s danh chi s ciia cac PPDCH bat dau tir 0); Np.eym 12 tong s0
luong cac ky hiéu OFDM dugc cAu hinh cho PPDCH thur p; Np,rer 1a kich thuée FFT
duoc ciu hinh cho PPDCH thit p; va Np.cp 1a do dai tién t6 chu ky trong cac mau dugc
c4u hinh cho PPDCH thtt p.

Fig.7 minh hoa mét phuong 4n vi du dé phan phdi cic mAu vurgt qua 602. Cu thé,
mdi trong sb cac do dai tién t6 chu k¥ 604 cho Nexcess mod Ngym ky hiéu OFDM dau tién
ndm trong PFDCH dugc m& rong b6i [Noyeess/Noym | mau 606. Ngoai ra, mdi trong sb
cac d6 dai tién t§ chu k¥ 604 cho Neym - (Nexcess mod Nsym) ky hiéu OFDM cubi cing
nim trong PFDCH dugc mé rong boi [Nexcess / Nsme mau 606.

Can hiéu 16 ring cac phwong 4n khac d& phan phdi cac miu vuot qua trong s6
cac ky hiéu OFDM nam trong PFDCH 14 ciing c¢6 thé c6. Vi du, tri s6 N, trong d6 N<
Nsym, ¢6 thé hodc 1a duge truyén tin hiéu hodc dugc xac dinh trude. Dé phan phdi cac
mAu vuot qua, mdi trong sé cac do dai tién t chu ky cho N ky hiéu OFDM dau tién ndm
trong PFDCH dugc m& rong boi [ Noycess/N| mau. Ngoai ra, do dai tién t6 chu ky cho
ky hiéu OFDM N+l ciia PFDCH dugc mé rong boi Neyeess — N X [ Noxcess/N| mau.

Nhitng ngudi ¢6 hiéu biét trung binh trong linh vuc s& hiéu 15 12 cac phuong 4n
bd sung thém nira dé phan phéi cac mau PFDCH vuot qua c6 thé d& dang duoc suy ra.
Anh xa va cAu truc tai

Phan nay dua ra dic ta chi tiét vé cach thitc PEDCH cuia khung khong day dugc
tao cAu tao, cach thitc cac phéan khu tai (cac PPDCH) dugc quy dinh, cach thirc cac
PSDCH duoc 4anh xa thanh cac ngudn tai nguyén vat Iy cu thé, v.v.. Nhu vy, c4c ndi

dung ctia phan nay xay dung trén cac khai niém ma da duoc gidi thigu trén day.
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Thanh phan chinh ding sau thiét ké 1a khai niém vé anh xa cac nguon tai nguyén
40 thanh cdc nguodn tai nguyén 16gic va sau d6 la cac nguon tai nguyén 16gic thanh céc

ngudn tai nguyén vat Iy.
Anh xa phan khu tai

Theo y nghia vat ly, PFDCH gdm ¢6 s lugng miu lién tiép trong mién thoi gian.
S6 luong mau nay bang tdng s& lugng mau trong mdt khung ctia cac ving khong tai bét
ky trong khung. Vi du, c6 thé ¢6 12,288 triéu miu cho tan s6 liy mau vi du 1a 12,288
MHz va d6 dai khung vi du la 1 gidy.

Theo ¥ nghia 16gic, PFDCH gdm c6 sb lugng ky hiéu OFDM trong mién thoi
gian va s6 luong séng mang phu trong mién tan sb. Tdng cac do dai trong cac miu cua
tat ca cac ky hiéu OFDM niam trong PFDCH truéc sy phan phdi mau vugt qua dbi vai
céc tién t6 chu ky phai nhé hon hoic bang s6 lugng mau san c6 cho PFDCH nhu duoc

tinh toan trén day.

Cac ky hiéu OFDM thudc vé cung PPDCH vé co ban sé& c6 cung cac do dai, chiu
su phan phéi miu vuot qua déi véi cac tién td chu ky, nhung cac ky hiéu OFDM thudc
v& cac PPDCH khac nhau c6 thé ¢6 céc do dai khac nhau. Do d6, khong phai tat ca cac
ky hiéu OFDM nim trong PFDCH déu nhit thiét c6 cung d dai.

Tuong ty, s6 lugng song mang phu trong mién tin sb 1a ham cta biang thong hé
théng va khoang dit cach séng mang phu. Khoang dat cach séng mang phu phu thude
vao tan sb léy mau va kich thudc FFT duoc lua chon, va theo d6 ¢ thé thay ddi tir mot
PPDCH niy sang PPDCH khac, néu céc kich thuge FFT riéng biét duge cau hinh cho
hai PPDCH.

Cac PPDCH khac nhau c6 thé duge don kénh theo thoi gian va/hodc tan so.

MObi PPDCH c6 thé dugc tham chiéu qua chi s6 (vi du PPDCH #0, PPDCH #1....),
sao cho cac PSDCH c6 thé duoc gan cho cac PPDCH cu thé.

Cac ngudn tai nguyén vat Iy chinh xac duge cap phat cho PPDCH ¢6 thé dugc
quy dinh qua céc tap hop dai luong vi du sau:

Kich thuéc FFT va do dai tién t6 chu ky, ma xac dinh do dai cua mdi ky hiéu

OFDM nam trong PPDCH; cac ngudn tai nguyén vat ly duoc cAp phét cho PPDCH theo
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chiéu thoi gian; va cic ngudn tai nguyén vat ly dugc cip phat cho PPDCH theo chiéu

tan sb.
Quy dinh céc ngudn tai nguyén vat Iy PPDCH theo chiéu thoi gian

Theo chiéu thoi gian, PPDCH cu thé ¢6 thé dugc xac dinh qua céac dai lugng vi

du sau:

Téng s6 luong cac ky hiéu OFDM dugc gan cho PPDCH nay; Vi tri bét dau ky
hiéu OFDM tuyét déi ndm trong PFDCH cho PPDCH nay (su danh chi s6 bt déu tir 0);
tinh chu ky cum ky hiéu OFDM cho PPDCH nay; va S6 luong cac ky hiéu OFDM lién
tiép dugc gan cho mdi cum ky hiéu OFDM cho PPDCH nay.

Khéng c6 yéu cau la tong sd lwong cac ky hiéu OFDM duoc gan cho PPDCH da
cho 12 bdi s nguyén cua sb lugng cac ky hiéu OFDM lién tiép duoc gan cho mdi chu

ky cum ky hiéu OFDM cho PPDCH nay.

Nhu mét vi du minh hoa, Bang 4 thé hién cac thiét 1ap thong s6 vi du ma tuwong
tmg véi sy phan khu tai vi du dugc thé hién trén Fig.3A va Fig.3B, trong d6 co6 ba
PPDCH c6 kich thuéc bang nhau (theo chiéu thoi gian). O ddy, c6 su phan chia thoi
gian chit ché giita ba PPDCH. Két qua 13, PFDCH chita tong s6 440+232+60=732 ky
hiéu OFDM theo vi du nay. Cu thé: PPDCH #0 chira c4c ky hiéu OFDM tir 0 dén 439,
mdi trong s do dai 9216 mAu; PPDCH #1 chira cac ky hiéu OFDM tir 440 dén 671, mdi
trong s6 49 dai 17408 mAu; va PPDCH #2 chira céc ky hi¢u OFDM tir 672 dén 731, mbi
trong s6 do dai 66560 mau.

Luu v 12 cling ¢6 mdt s6 mau vugt qua bod sung theo vi du nay, ma c6 the duge

phan phéi d6i véi céc tién td chu ky cia cac ky hiéu OFDM khéc nhau.

Béng 4: Céc thong s6 PPDCH vi du (chiéu thoi gian) cho Fig.3A va Fig.3B

S6 lwong PPDCH #0 PPDCH #1 PPDCH #2
bo dai PPDCH (giay) 0,330 gidy 0,330 gidy 0,330 giay
Do dai PPDCH (mau) 4.055.040 4.055.040 4.055.040
Kich thude FFT 8192 16384 65536
P dai CP (mau) 1024 1024 1024
D6 dai ky hiéu OFDM (mau) 9216 17408 66560
g})?r]l)g 1516 lurgong cac ky hiéu 440 232 60
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Vi tAr1 bfl't dau ky hiéu OFDM 0 440 672
tuyét doi

Tinh chu ky cum ky hiéu OFDM 1 1 1
86 lugng céc ky higu OFDM lién . ! )
tiép cho moi cum ky hiéu OFDM

Theo mot vi du minh hoa khac, - cAu trac khung dugc thé hién trong phﬁn dudi
ctia Fig.4. Bang 5 thé hién cac thong s6 PPDCH vi du ma c6 thé dn dén céu tric khung
duoc minh hoa trén Fig.4A va Fig.4B. Theo vi du nay, PFDCH chuia tong sb 754 ky
hiéu OFDM. Cu thé: PPDCH #0 chira cac ky hiéu OFDM 0-15, 26-41, 52-67, ..., 728-
743; PPDCH #1 chira c4c ky hiéu OFDM 16-23, 42-49, 68-75, ..., 744-751; va PPDCH

#2 chira cac ky hiéu OFDM 24-25, 50-51, 76-77, ..., 752-753.
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Béng 5: Cac théng s6 PPDCH vi du (chiéu thoi gian) cho Fig.4A va Fig.4B

S6 lwong PPDCH #0 PPDCH #1 PPDCH #2
Kich thuée FFT 8192 16384 65536
Do dai CP (mau) 1024 1024 1024
D6 dai ky hiéu OFDM (mau) 9216 17408 66560
"(l;fl):rg ]\26 lugng cac ky hiéu 164 239 58

t\1/l1y tértl (li)git dau ky hiéu OFDM 0 16 24
Tinh chu ky cum ky hiéu OFDM 26 26 26

s_e} lugng cde ky hiéu OFDM lién 16 g 5

tiép cho moi cum ky hiéu OFDM

Luu y 1a khong c6 yéu cAu vé viéc cac PPDCH khéac nhau c¢6 cung tinh chu ky
cum ky hiéu OFDM, cling nhu khong c6 yéu cAu vé viéc nhiéu PPDCH dugc dan xen
theo thoi gian gidng nhau qua toan bo do dai cta ching. Vi du, trong Bang 5, PPDCH
#0 c6 thé dugc phan chia thanh hai PPDCH (#0A va #0B) ma mdi ching c6 thé dugc
dan xen vé6i nhau theo nghia vi mé hon. Bang 6 minh hoa mot vi du vé cAu hinh nhu
véy. Cu thé, PPDCH #0A chita cdc ky hiéu OFDM 0-15, 52-67, 104-119, ..., 672-687,
728-743; PPDCH #0B chira cac ky hiéu OFDM 26-41, 78-93, 130-145, ..., 646-661,
702-717; PPDCH #1 chita cac ky hiéu OFDM 16-23, 42-49, 68-75, ..., 744-751; va
PPDCH #2 chita cac ky hiéu OFDM 24-25, 50-51, 76-77, ..., 752-753.

Theo cach khac, hai PPDCH c6 thé 1an luot chiém xép xi céc nira thit nhat va thir
hai cia PFDCH. Bang 7 minh hoa mét vi du v& c4u hinh nhu vay. Cu thé: PPDCH #0A
chtta céc ky hiéu OFDM 0-15, 26-41, 52-67, ..., 338-353, 364-379; PPDCH #0B chira
cac ky hiéu OFDM 390-405, 416-431, ..., 702-717, 728-743; PPDCH #1 chira cac ky
hiéu OFDM 16-23, 42-49, 68-75, ..., 744-751; va PPDCH #2 chita c4c ky hiéu OFDM
24-25,50-51, 76-77, ..., 752-753.
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Béng 6: Cac thong s PPDCH vi du b sung (chiéu thoi gian)

S6 lwong PPDCH PPDCH | PPDCH #1 | PPDCH #2
#0A #0B

Kich thuéc FET 8192 8192 16384 65536

Do dai CP (mAu) 1024 1024 1024 1024

Do daiky higu OFDM 9216 9216 17408 66560

(mau)

Tong s6 luong cac ky hiéu

OFDM 240 224 232 58

Vi tri bat dau ky hiéu

OFDM tuyét dbi 0 26 16 24

Tinh chu ky cum ky hiéu

OFDM 52 52 26 26

Sd lugng cac ky hiéu .

OFDM lién tiép cho mdi 16 16 8 2

cum ky hiéu OFDM

Béng 7: Cac thong s PPDCH vi du bd sung (chiéu thoi gian)

S6 lwong PPDCH PPDCH | PPDCH#1 | PPDCH #2
#OA #0B

Kich thudc FFT 8192 8192 16384 65536

Do dai CP (méu) 1024 1024 1024 1024

Do daiky hicu OFDM 9216 9216 17408 66560

(mau)

Téng s luong cac ky hiéu

OFDM 240 224 232 58

Vi tri bat diu ky hiéu

OFDM tuyét doi 0 390 16 24

Tinh chu ky cum ky hiéu

OFDM 26 26 26 26

S6 lwong céc ky higu

OFDM lién tiép cho mdi 16 16 8 2

cum ky hiéu OFDM

Quy dinh cac ngudn tai nguyén vat Iy PPDCH theo chiéu tan sb

Céc s6ng mang phu nam trong mdi ky hiéu OFDM c6 thé dugc phan chia thanh
cac s6ng mang phu hiru ich va khong hitu ich. Cac séng mang phu hitu ich nim trong

bang thong hé thong trir di bing bao vé, véi ngoai 1€ 1a song mang phu DC 1a séng mang
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phu khong hitu ich. Cac séng mang phu khong hitu ich nim ngoai bang thong hé thong
trir di bang bao ve.

S6 lwong chinh x4c ctia cdc séng mang phy hitu ich 1a ham cua kich thuéc FFT
va tin s6 ldy mau, ma cing nhau x4c dinh khoang dat cach song mang phu, va bang

thong hé thong.

Fig.8 minh hoa céc chi tiét bd sung lién quan dén cac séng mang phu hitu ich va
khong hiru ich. Nam trong toan bd pham vi IFFT/FFT (kich thudc) 702, cac séng mang
phu hitu ich 704 1a cac séng mang phu ma nim trong bing thong hé théng 706 trir di
bang bao vé, v6i ngoai 1€ 12 séng mang phu DC 708. Cac song mang phu khong hitu ich

710 nim ngoai bang thong hé thng trir di bang bao vé.

Khong c6 yéu cau la tit ca cac song mang phu hitu ich trong ky hiéu OFDM dugc
gan rd rang cho PPDCH. Luu y 1a mdi thanh phan ngudn tai nguyén hitu ich chi c¢6 thé
duogc gan cho 16n nhat 12 mot PPDCH. Cac thanh phan ngudn tai nguyén hitu ich bat ky
ma khong duge két hop véi PPDCH c6 thé dugc gan tri s6 0. Cac séng mang phu khong

hitu ich cling c6 thé dugc gan tri s6 0.

Theo chiéu tan sb, PPDCH cu thé co thé duoc xac dinh qua céc dai lugng cu thé.
Vi du, PPDCH cu thé c6 thé duoc xac dinh béi s6 lugng séng mang phu hitu ich thudc
vé PPDCH nay. DPai luong ndy phéi nhé hon hodc bing téng s6 lwgng cua tat ca cac
séng mang phu hitu ich cho mdi ky hiéu OFDM. Diéu nay quy dinh kich thuéc thuc té
ctia PPDCH theo chiéu tin s. Cén hiéu rd rang séng mang phu DC khong dugc xem 1a
song mang phu hitu ich, nén néu séng mang phu DC xuét hién nam trong PPDCH cu
thé, thi séng mang phu d6 khong duge dém vao sd luong cac séng mang phu hitu ich
thudc v& PPDCH d6. Theo mot vi du, PPDCH cu thé ¢6 thé duogc xac dinh bdi tri s
tuyét dbi cia song mang phu thi nhét thuéc vé PPDCH nay. Céc séng mang phu ¢6 thé
duoc danh chi s bét dau tir 0 va tién lién tuc 1én t6i tong s6 lugng clia cic s6ng mang
phu trir di 1 (nghfa 1a kich thude FFT trir di 1). Do d6, song mang phu 0 vé co ban 1a
séng mang phu tan s6 thap nhat.

Nhiéu PPDCH c6 thé dugc ddn kénh canh nhau theo chiéu tan sb. Tuy nhién,
khong c6 su dan xen thuc té ctia cac PPDCH theo chiéu tan sb. Nghia 13, theo chiéu tan

s6, mdi PPDCH chiém tap hop lién ké cua cac song mang phu vat ly.
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Fig.9 thé hién mot vi du v& hai PPDCH 802 va 804 ma da dugc don kénh canh
nhau theo chiéu tin s6. Xap xi 2/3 cic séng mang phu hitu ich da dugc cAp phat cho
PPDCH #0 802, v6i 1/3 ¢oOn lai clia cic song mang phuy hitu ich duoc cip phat cho
PPDCH #1 804. Bang 8 chira C4c thong s PPDCH tuong ting theo c4c chiéu tan sd cho
hai PPDCH 802 va 804 vi du dugc thé hién trén Fig.9. Theo vi du nay, ca hai PPDCH
da duoc cAu hinh @ st dung cung kich thuée FFT va do dai tién t6 chu ky.

Bang 8: Céc thong s PPDCH vi du (chiéu tin s6) cho Fig.9

S6 lwong PPDCH#0 | PPDCH #1
Kich thude FFT 16384 16384
Do dai CP (mau) 1024 1024
Khoang dat cach séng mang phu 750 Hz 750 Hz
Bang thong hé thdng 6 MHz 6 MHz
Tong so lu’o‘?g Fat ca cac song 7600 7600
mang phu hitu ich

S6 luong cac song mang phu hitu

ich dugc géan cho PPDCH nay 5000 2600
Chi s6 cta song mang phu thir 4392 9393

nhéat thudc vé PPDCH nay

Anh xa PSDCH trong PPDCH

Cac PSDCH dugc 4nh xa thanh cac ngudn tai nguyén ao trong PPDCH duoc gan
ctia chiing. Cac ngudn tai nguyén do tiép theo dugc 4nh xa thanh cac ngudn tai nguyén
16gic trong cing PPDCH, va sau d6 cic ngudn tai nguyén ldgic ciia mdi PPDCH dugce
4nh xa thanh cac ngudn tai nguyén vat Iy thuc té nam trong PEDCH. Quy trinh nay dugc

md ta chi tiét trong cac phan tiép theo.
Céc ngudn tai nguyén 1dgic cho PPDCH

Trén day da mo ta cach thuc PPDCH cu thé dugc két hop voi cac ngudn tai
nguyén vat ly tuong tmg. Khong quan tam dén cac ngudn tai nguyén vat ly chinh xac
nao thudc vé PPDCH, c4c ngudn tai nguyén ldgic ciia PPDCH c6 thé dugc xem 1a lién
k& theo ca chiéu tan sb va thoi gian, nhu dugc minh hoa trén Fig.10. O day, cac séng
mang phu 1dgic 904 ciia PPDCH 902 bt ddu danh s6 tir 0 & bén trai cta so do, 1a tan so
thép nhat, va tién lién tuc 1én vé phia phai. Tuong tu, cdc ky hiéu OFDM logic 906 clia
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PPDCH 902 bét du d4nh sb tir 0 & phia trén ciia so dd, 1a thoi gian sém nhét, va tién

lién tuc 1én di chuyén tién qua thoi gian, vé phia dudi cua so do.

Fig.11 gidi thiéu céac khai niém ngudn tai nguyén 16gic bd sung cho cac ndi dung
cua PPDCH. Dai 1a tap hop cac ngudn tai nguyén do mot séng mang phu theo chiéu tan
s6 va chay trong toan bo khoang thoi gian cia PPDCH, hodc tat ca cac ky hiéu OFDM,
theo chiéu thoi gian. Céc dai dugc nhom v6i nhau theo chiéu tan s6 thanh cac bing con,
trong d6 do rong cua bang con cua mdi biang con theo chidu tin sb bang sé luong dai
dwoc quy dinh cho PPDCH. M&i bing con 1ogic gdm c6 s6 lugng dai 16gic nhu duge
minh hoa trén so d6, ma thé hién bbn bing con logic 1004, 1006, 1008 va 1010, mdi
trong s6 ching gom c6 mudi dai 1ogic. Dai 1002 cu thé nam trong cac ngudn tai nguyén
logic cua PPDCH c6 thé dugc tham chiéu qua chi s6 bang con 16gic 1006 va chi sb dai
16gic 1002 nam trong bang con 16gic 1006 d6. Nhu dugc thé hién trén Fig.11, cac song
mang phu 16gic c6 thé bat ddu véi séng mang phu tan s6 thap nhit & bén trai va tién lén
trong tan s trong khi di chuyén vé phia bén phai. Cac bing con 1dgic c6 thé duoc danh
chi sé bét d4u tir 0 va tién lién tuc 1én véi tan sb.

C6 rang budc 1a sé lwgng cac séng mang phu hitu ich dugc gan cho PPDCH phai
12 boi s6 nguyén ciia d rong bing con cho cung PPDCH do, sao cho mdi PPDCH sé&
luon chira sb luong biang con nguyén. Tuy nhién, khong c6 yéu ciu 1a cac phép gan
PPDCH bt dau véi bang con 0 hodc két thiic v6i bang con N-1. Theo mét vi du, hé
théng c6 thé giam theo cach chon loc cac bang con 6 cac bién ciia bang dé tao thuan loi
cho su chia sé pho hoic theo cach khac 1a rang budc su phét ra ngoai bang lién quan dén

mit na phd duge quy dinh.
Céc ngudn tai nguyén do cho PPDCH

Tuong tng véi mdi bing con 16gic chira sd luong dai 16gic 1a bang con 4o ¢
kich thudc bang nhau chira ciing s lwgng dai 0. Trong mdi bang con, ¢6 ton tai sy anh
xa mot mot cia cac dai o thanh cac dai 16gic trén co sé cho mdi ky hiéu OFDM. Diéu
nay co thé dugc xem 1a tuong dwong vé khai niém véi su x40 tron cic dai 4o dé thu

dugc cac dai 16gic. Bang con 40 c6 cung chi so nhu bang con 1dgic twong Gng.

Fig.12 minh hoa mdt vi du vé sy anh xa cia cac dai ao thugc vé€ bang con ao
thanh cac dai 16gic thudc vé bang con 16gic. O ddy, moi bang con c6 d6 rong la muoi

dai (Wsg = 10). Muoi dai 4o 1106 thudc vé bang con 40 1102 ¢ phia trén c6 sy anh xa
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dai mot mot 1108 thanh mudi dai 16gic 1110 thudc vé bang con 1dgic 1104 & phia dudi.
Su anh xa dai 1108 phu thudc vao chi ) ky hiéu OFDM logic hién thoi 1112, va theo
d6 c6 thé thay ddi tir mot ky hiéu OFDM logic thanh ky hiéu tiép theo.

Béang 9 ¢6 su anh xa dai 4o thanh 16gic vi dy, v6i Bang 10 c6 su 4anh xa dai 16gic
thanh 4o vi du twong tmg. Can hiéu 15 rang su anh xa dai c6 thé thay ddi nhu ham cia
chi s6 ky hiéu OFDM 16gic va c6 tinh chu ky 12 Psm = 10 theo chiéu thoi gian theo vi
du nay. Khong 1am mét tinh tng quat, c6 thé gia sir 1a dai 4o #0 ludn duge du trit cho
ky hiéu tham chiéu hodc ky hiéu dan. Trong Bang 10, cac dai 16gic ma chira cac ky hiéu
tham chiéu (nghia 12 4nh xa thanh dai a0 #0) da dugc lam ndi bat bang chit bodi dam dé
thé hién mau ky hiéu tham chiéu dang duoc st dung theo vi du nay. Theo vi du nay,
mAu ky hiéu tham chiéu lip lai mdi nam ky hiéu OFDM logic, trong khi mau anh xa dai
dit liéu 13p lai mdi mudi ky hiéu OFDM logic.

Trong Bang 9, chi s§ ky hiéu OFDM légic, hodc chi sé hang, va chi sb dai 4o,
hoiic chi sb cdt, c6 thé duoc sit dung dé xac dinh muc nhip cia bang ma twong Gng véi
chi sb dai 16gic cho cip cu thé d6 cua cac chi sd ky hiéu OFDM logic va dai 40. Nguoc
lai, trong Bang 10, chi s§ ky hiéu OFDM légic, hodc chi s6 hang, va chi sé dai ldgic,
hoic chi sb cot, c6 thé duoc sit dung dé xac dinh muc nhap ctia bang ma twong Gng voi

chi s6 dai 4o cho cap cu thé dé ctia cac chi so ky hiéu OFDM logic va dai logic.
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Bang 9: Anh xa dai 40 thanh dai 16gic vi du

Chi sb ky Chi s6 dai a0

hiéu OFDM

logicmod10 | 0 | I | 2|3 |4 |5 |6 7|89
0 0|2 (3|4 |5]|6|7|8]|9]1
1 41819012 |3|5]6]|7
2 8 | 4|56 | 790 1]2]3
3 2101113 ]4|5]6|7]8]|09
4 6 | 718|901 ]2]|3]4]5
5 0|3 (45|67 [8]|9]1]2
6 41910 |1 ]2 |3|5|61]7]|S38
7 8 | 5|6 |7 |90 1]2]3]|4
8 2111341567819/ 0
9 6 | 819|011 |2]3|4]5]|7

Bang 10: Anh xa dai 16gic thanh dai 4o vi du
Chi s6 ky Chi s6 dai légic

hiéu OFDM

logicmod10 | 0 | 1 |2 |3 | 4| 5|6 |7 |89
0 0|9 |1 |23 |4]|5|61|]7]38
1 304156078912
2 6 | 7189|123 |4]0]S5
3 1120 |3 |4 |5|6|7]|8]9
4 4516|7890 1]2]3
5 0|8 |9 |1 |23 |4|5]6]|7
6 2134|5067 |8]9]1
7 5167|891 ]2]|3]0]|4
8 9 1 110|213 |4|5|6]7]38
9 3041506780912

Theo mdt vi du, tap hop thong s6 cho mdi PPDCH bao gém mot hoac nhiéu dai
lugng. Vi dy, tap hop thong s6 ¢6 thé bao gém do6 rong bang con theo chiéu tan s, ma
¢6 thé theo cac don vi clia cac dai hodc song mang phu. Theo mot vi du, tdp hop thong
s& con c6 thé bao gom tinh chu ky 4nh xa dai theo chidu thoi gian, ma c6 thé theo céc
don vi cia cac ky hiéu OFDM logic. Can hiéu r5 rang s6 luong cac ky hiéu OFDM logic
trong PPDCH khong dugc yéu cau 12 boi sd nguyén cua tinh chu ky anh xa dai. Theo
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mdt vi du, tap hop théng sb con c6 thé bao gém sy 4nh xa dai, ma c6 thé & dang bang
v6i sb lugng cot bang do rong cua bang con va s6 lwong hang bang tinh chu ky 4nh xa
dai. Theo cach khac, c6 thé st dung dang gon hon dé truyén tin hiéu su anh xa dai nhu

dugc mo ta trong phan sau day.

CAn hiéu r5 rang khai niém cia cac ky hiéu OFDM 4&o khong dugc dinh nghia do
cac ky hiéu OFDM ao vé co ban twrong dwong truc tiép voi cac ky hiéu OFDM ldgic. Vi
du, ky hiéu OFDM ao #N gidng nhu ky hi¢éu OFDM 1égic #N.

Su truyén tin hiéu gon ciia sw 4nh xa dai 16gic thanh 4o

Theo mdt vi du, su truyén tin hidu 4nh xa dai 16gic thanh 4o day da qua vo tuyén
6 thé dan dén su str dung khong hiéu qua cuia céc ngudn tai nguyén khong diy giéi han
do kich thudce tiém ning cta bang anh xa dii ma phai duoc truyén cho mdi PPDCH.
Theo @6, vi du vé dang gon hon cua su truyén tin hiéu anh xa dai dé duoc sir dung dbi
v61 bd nhan duoc mo ta. Su truyén tin hi€u gon nay tiép theo cho phép bang anh xa dai

logic thanh 4o déy du duge tao cu tao & bd nhan cho mdi PPDCH.

Hai yéu cdu mong mudn cho sy 4nh xa dai 4o <> 10gic t6t 1a nhu sau. Trudc tién,
su anh xa dai phai hd trg kha ning c6 cac ky hiéu tham chiéu duogc phan tan. Vi du, su
anh xa dai s& ho trg kha ning dé anh xa cac ky hiéu tham chiéu thanh cac dai 16gic khac
nhau trong cac ky hiéu OFDM logic khac nhau. Thir hai, su 4nh xa dai s€ thay d6i céac
dai dit liéu 40 ma duge 4nh xa thanh cac dai 1ogic 1ién k& vai ky hiéu tham chiéu dé
tranh viéc mot s dai dit lidu 4o theo cach nhét quan c6 cac uéce lugng kénh tot hon so
v61 cac dai dir liéu ao khac.

Theo mot vi du, thuét toan anh xa dai cho mdi PPDCH c¢6 thé bao gém mot sb
cac dai lugng, ma s€ giam lugng thong tin can thiét dé duogc truyén tin hiéu qua vo tuyén.
Vi dy, tinh chu ky 4nh xa dai (Psm) c6 thé 1a ciing dai lwong nhw da duge xac dinh trén
dy. Vecto cia céc vi tri dnh xa dai 16gic ctia ky hidu tham chiéu (Lrs(k)) c6 thé c6 do
dai bang tinh chu ky 4nh xa dai. P6i v6i mdi ky hiéu OFDM k (modun Psm), n6 s& quy
dinh dai 16gic ma dai 40 0 (chira cac ky hiéu tham chiéu) 4nh xa thanh. Diéu nay cho
phép vi trf ky hiéu tham chiéu dugc thay ddi trén co s¢ ky hiéu OFDM theo ky hiéu.
Vecto cua sy quay dai co thé co cac tri s6 véi do dai béng tinh chu ky anh xa dai. bPbi
véi mdi ky hidu OFDM k (mddun Pswm). Didu nay s& quy dinh "su quay" dé dugc ap

dung v6i hodc 1a: cac dai 4o khac véi dai o 0, hodc tat ca cac dai 4o ma mang di liéu
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hon 13 k¥ hidu tham chiéu, dé thu dugc cac chi s& dai 16gic. Dai luong nay c6 thé duoc
gin nhan Rvi(k); hodc cac dai 16gic khac véi dai 16gic Lrs(k) ma mang ky hi¢u tham
chiéu, hoic tAt ca cac dai 1ogic ma mang dit liéu hon 1a ky higu tham chiéu, dé thu dugc

céc chi s6 dai 4o. Dai luong nay c6 thé duge gan nhin Rev(k).

Bang 11 chtra dang gon dé quy dinh su 4nh xa dai cho vi du twong (mg v6i Bang
9 va Bang 10. Noi lai dbi véi vi du nay, tinh chu ky anh xa dai la Psm=10, va do rong
ctia bang con 1a Wsp=10. Ngoai ra, quan hé gifta sy quay dai do thanh ldgic va logic

thanh 4o ¢6 thé duoc biéu dién nhu:
phuong trinh (5)
Ry (k) + Ry (k) =Wsg—1.

Bang 11: Dang gon lam vi du dé truyén tin hiéu cia dit liéu anh xa dai

Chi s6 ky hi¢u Dai logic cho ky Quay dai do Quay dai légic
OFDM légic mod | hiéu tham chiéu thanh légic cho thanh 4o cho dir
10 (k) (Lrs(k)) dit liéu (Ryr(k)) liéu (Rrv(k))
0 0 1 8
1 4 7 2
2 8 3 6
3 2 9 0
4 6 6 3
5 0 2 7
6 4 8 1
7 8 4 5
8 2 0 9
9 6 7 2

Fig.13 minh hoa hinh v& khai niém vé cach thitc su quay dai 4o thanh 16gic hoat
dong. Vi du nay tuong tmg vé6i ky hiéu OFDM 16gic mddun k=6 tir Bang 11. Nhu c6
thé thiy dugc, ky hiéu tham chiéu trén dai 40 0 1202 dugc 4nh xa thang qua thanh dai
16gic Lrs(k)=4 1204. Sy quay (mddun Wsp=10) ctia Rvi.(k)=8 dugc ap dung cho céc dai
ao dir liéu 1206. Tiép theo, cac dai ao dir liéu dugc quay 1208 nay dugce anh xa vé co
ban 1a thing qua thanh cac dai 16gic sin c6 1210, ma bao gOm tat ca cac dai logic v6i

ngoai 1€ 1a dai 16gic #4 1204 ma da bi chiém béi ky hiéu tham chiéu.



37869

Fig.14 thé hién su 4nh xa va quay dai ldgic thanh 4o twong tmg cho ky hiéu
OFDM 16gic mddun k=6 tir Bang 11. O ddy, dai 16gic mang ky hiéu tham chiéu Lrs(k)=4
1302 duogc tach ra va dugc anh xa 1én trén dai do #0 1304. Modun quay Wse=10 cua
Riv(k)=1 duoc 4p dung cho cac dai ldgic dir liéu 1308, va tiép theo dai logic dit liéu
duoc quay 1310 nay dugc anh xa thing qua lén trén cic dai do dit liéu 1312 tir #1 dén

#9.

Cho k biéu dién chi s6 ky hiéu OFDM 16gic mddun tinh chu k¥ 4anh xa dai (Psw),
ma theo vi du nay 1a bang 10. O bo truyén, ky hiéu tham chiéu cho ky hiéu méddun k
dugc anh xa tir chi sb dai 4o 0 thanh chi sé dai 16gic twong ing Lrs(k) ( 0 < Lrs(k) <

Wsg ) dugc dua ra trong bang.

phuong trinh (6)

S, (k, Lgs (k) = Sy (k, 0)

O bd nhan, quy trinh ndy duoc dao nguoc, va ky hiéu tham chiéu cho ky higu
modun k dwgc anh xa tir chi sé dai 16gic tuong tng Lrs(k) duge dua ra trong bang trd
lai thanh chi s6 dai &o 0.

phuong trinh (7)

Sv(k, 0) = SL (k, LRS(k))

D61 v6i su anh xa dai dit liéu 4o thanh 16gic ¢ bd truyén, co thé theo thit tuc vi du
sau. Cho Sv (ki) (0 < Sv(k,i) < Wsp ) va Sp(k,i) (0 < Su(k,i) < Wsp va St(k,i) # Lrs(k)
) biéu dién cap twong ung cia cac chi s6 dai 4o va 16gic ma 4nh xa thanh nhau cho ky
hiéu modun k (0 <k <Psm ). Cho Rvi(k) (0 <Rvr(k) < Wsp va Ryr(k) # (Lrs(k)+Wss-
1) mod Wsg ) biéu dién sy quay dai 4o thanh 16gic cho dit liéu cho ky hiéu mddun k. Chi
s& dai dir lidu logic St (k,i) twong tmg véi chi sé dai dir liu ao cu thé Sy (k,i) (0 <i<
Wsg) tiép theo c6 thé duge tinh nhu sau, luu ¥ 1a dbi véi su 4nh xa dai hop 1& Ryvi(k) #
(Lrs(k)+Wsg-1) mod Wsg c6 nghia 12 Rvi(k) + 1 # Lrs(k) cho tit ca k.

phuong trinh (8)
L(k) = { Lps(k) néu Ry, (k) + 1 < Lgs(k)
Lps(k) + Wsg néu Ry, (k) +1 > Lgg(k)
i = 1 WSB - 1
phuong trinh (9)
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Sv(k, l) =1
phuong trinh (10)
g(k, l) = Sv(k, l) + RVL(k)
phuong trinh (11)
, S(k, i) mod W néu S(k,i) < L(k)
SL (k, l) = ~ . ~NOA . =~
(S(k, i) + 1 mod Wsp néu S(k,i) = L(k)

& bd nhan, chi s6 dai dit liéu 4o Sv (k.i) twong tmg véi chi s6 dai dit liéu 16gic cu
thé SL(k,i) (0 <i< Wsp va i# Lrs(k) ) tip theo c6 thé duoc tinh nhu duge thé hién sau
day. Riv(k) = Wss - Rvr(k) - 1 biéu dién su quay dai 4o thanh 16gic cho dit liéu cho ky

hiéu modun k.

phuong trinh (12)
x(k) = Wsp — Ryy (k)
i=0..Wegg—1vai = Lgs(k)
phuong trinh (13)
Sy(k,i) =i
Néu x(k) < Lrs(k):
phuong trinh (14)
Sy(k, i)

néu S, (k,i) < x(k) hoic
S, (k,i) > Lgs(k)
(S, (k,©) + Ry (k) + 1) mod Wsg  néux(k) < S.(k,i) < Lgs(k)

(Sy(k,©) + Ry (k) vad Wsp

Nguoc lai, néu x(k) > Lrs(k):
phuong trinh (15)

Sy(k, i)

(S, (k, i) + Ry (k) mod Wy néu Lgg(k) < S.(k,i) < x(k)

= . néu S, (k,i) < Lrs(k) hoic
R L RS :
(S, (k,i) + Ry (k) + 1) mod Wgp S, (k, 1) = x(k)

Bang 12 tom tat danh sach céc thong s6 ma can dugc dua ra cho mdi PPDCH

nim trong PFDCH.
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Bang 12: Tém tit cac thong sd duge yéu ciu cho mdi PPDCH

Loai thong s6

Théng sb

Chi s6 PPDCH (c6 thé dugc truyén tin hi¢u ngam bdi vi
tri nam trong danh séch cac PPDCH)

Tong quat Kich thuéc FFT
Do dai tién t6 chu ky (theo cac mau)
Téng sb luong cac ky hiéu OFDM dugc gan cho PPDCH
nay
Vi tri bat ddu ky hiéu OFDM tuyét d6i nam trong
Chiéu thoi gian PFDCH cho PPDCH nay

Tinh chu ky cum ky hiéu OFDM cho PPDCH nay

S6 luong cac ky hiéu OFDM lién tiép duoc gan cho mdi
cum ky hi¢u OFDM cho PPDCH nay

Chiéu tan so

S6 lugng cac song mang phu hitu ich dugc gan cho
PPDCH nay (phai 1a bdi s0 nguyén cua do rong bang con
thém nita dudi day)

Tri s6 tuyét ddi ctia séng mang phu thir nhét thude vé
PPDCH nay

Su anh xa dai

Do rong bang con theo chiéu tan so (theo cac don vi cua
cac dai hodc séng mang phu)

Tinh chu ky 4nh xa dai theo chiéu thoi gian (theo cac don
vi cta cac ky hi¢u OFDM logic)

Bang anh xa dai 4o <> 16gic hodc dinh dang truyén tin
hiéu cta su anh xa dai gon

Anh xa PSDCH thanh c4c ngudn tai nguyén ao

Dai 40 #0 c6 thé ludn duoc du trir cho cac ky hiéu tham chiéu. Didu nay khong
dan dén tdn that bit ky vé tinh tong quat do dai o #0 c6 thé duogc anh xa thanh dai 16gic
mong mudn bat k.

Mat do ky hiéu tham chiéu c6 thé dugc tinh theo cach dé dang nhu sb nghich dao
cta d6 rong cua bang con. Theo céc vi du dugc dua ra trén day véi do rong bang con 1a

10, mét do ky hiéu tham chiéu 12 10%. Nguoc lai, mat do ky hiéu tham chiéu mong

mudn ciing c6 thé duoc sir dung dé thu duge do rong biang con thich hop dé cAu hinh.

Khdi bing con duge xac dinh nhu tip hop céac thanh phan nguon tai nguyén do
mdt bang con theo chiéu tdn s6 bdi mot ky hiéu OFDM theo chiéu thdi gian. Cac ngudn

tai nguyén c6 thé duoc cap phat cho PSDCH theo cac don vi cla céc khéi bang con,
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trong d6 tap hop con cua cic dai 40 ndm trong mdi bing con 40 co6 thé dugc gan cho

PSDCH cy thé.
Céc ngudn tai nguyén &o c6 thé dugc gan cho PSDCH qua céc thong sd sau day:

Tbng sb luong cac khéi bang con dugc cip phat cho PSDCH nay; chi s6 bang
con ctia khéi bang con thir nhat duoc cip phat cho PSDCH nay; kich thudc cum bang
con hoic s6 lwong cac khbi bang con lién tiép cho mdi chu ky cum bang con dugce clp
phat cho PSDCH nay; bang con thir nhét cho ky hiéu OFDM l6gic dugc xem la lién tiép
v6i bang con cudi cuing cho ky hiéu OFDM logic trude; tinh chu ky cum béang con cho
PSDCH nay ma quy dinh tinh chu ky ctia cac cum bang con lién tiép ma duoc cAp phat
cho PSDCH nay; chi s ctia dai a0 dugc cép phat thir nhat trong bang con 4o cho PSDCH
nay; kich thudc cum dai hodc s6 luong céc dai 4o dugc cip phat lién tiép trong bang con
40 cho PSDCH nay; chi sb ctia ky hiéu OFDM 1égic thit nhit bi chiém boi PSDCH nay;
kich thudc cum ky hi€éu OFDM logic hoac s6 lwgng cac ky hiéu OFDM logic lién tiép
cho mdi cum ky hiéu OFDM légic bi chiém bgi PSDCH nay; va tinh chu ky cum ky
hiéu OFDM l6gic cho PSDCH nay.

CAn hiéu 3 ring tdng s6 lugng céc thanh phan ngudn tai nguyén duoc cap phat
cho PSDCH c¢6 thé thu dugc nhd nhén tong sé luong cla cac khéi bang con dugc cap

phat vai sd lugng céc dai do dugc cAp phat lién tiép trong bing con 4o.

Fig.15 minh hoa céach thirc cac thong s6 trén c6 thé duoc st dung dé 4anh xa
PSDCH 1én trén tap hop cac ngudn tai nguyén 4o nam trong PPDCH. Bang 13 chura cac
thong s6 ma tuong tng voi sy anh xa PSDCH vi du dugc thé hién trén Fig.15. Theo vi
du nay, tong s6 lwong cic thanh phan ngudn tai nguyén dugc cAp phéat cho PSDCH nay
béng 16, hoac téng sb lugng cta cac Kkhoi bang con dugc cép phat, dugc nhan véi 4,
hodc s luong cac dai o dugc cép phat lién tiép trong bang con &o, ma bang 64. Trén
so dd, hau hét nhung khong phai tAt ca cac cum bang con 1402 da dugc khoanh tron dé

thé hién c4c bang con nao thudc vé cac cum bang con nao.

Bang 13: Céc thong s6 anh xa ngudn tai nguyén a0 PSDCH vi du

Thoéng s6 Tri sb
Tbng sb luong cac khéi bang con dugc cAp phat 16
Chi sb bang con ciia khéi bang con thir nhat 1
Kich thudc cum bang con 2
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S6 lwgng cac khoi bang con lién tiép cho moi chu ky cum

bang con

Tinh chu ky cum bang con 3
Chi sb ctia dai 4o duoc cép phat thir nhét trong bing con 40 6
Kich thudc cum dai 4

S6 lugng cac dai o duoc cép phat lién tiép trong bang con &o
Chi s6 cua ky hiéu OFDM lbgic dugc chiém thir nhat 4
Kich thudc cum ky hi¢u OFDM logic 3

S6 luwong cac ky hidu OFDM logic lién tiép cho mdi chu ky ky
hiéu OFDM

Tinh chu ky cum ky hiéu OFDM logic 8

Trong su 4nh xa ngudn tai nguyén ao cho PSDCH, céc ky hiéu diéu bién co thé
duoc anh xa thanh c4c thanh phan ngudn tai nguyén bt ddu voi dai 4o dugc clp phat
thi nhét ctia khdi bang con duoc cip phat thir nhét ctia ky hiéu OFDM logic dugc chiém
thtr nhét, va tién t6i béi dai 4o trong mdi khbi bang con, tiép theo bsi khdi biang con
trong cung ky hi¢u OFDM logic, va cubi cung 14 boi ky hiéu OFDM logic.

Theo vi du trén, cac ky hiéu diéu bién s& dugc anh xa thanh cac dai do 6/7/8/9
cta bang con 4o 1 va ky hiéu OFDM logic 4, tiép theo thanh céc dai 40 6/7/8/9 ctia bang
con 40 2 va ky hiéu OFDM légic 4, tiép theo thanh cac dai 4o 6/7/8/9 clia bang con 40
0 va ky hiéu OFDM 5, tiép theo thanh cac dai 40 6/7/8/9 ctia bang con 4o 1 va ky hiéu
OFDM 5, va nhu vay cho dén khi tong sé lwong cac khéi bang con duoc cip phat da

dugce xtr ly.
M0 ta ndi dung khung duoc cung c4p cho bo nhan

Theo mot vi du, thong tin vé su dinh dang ndi dung tai cua mdi khung, bao gém
thong tin vé sy ma hoéa, cac kich thudc FFT, v.v., dugc cung cép cho bd nhén dé tao
thuan loi cho su xir Iy va giai ma ctia bd nhan di vai cac ndi dung tai. C6 nhiéu loai
phuong phép c6 thé dugc sir dung dé truyén thong thong tin dinh dang nay dén bo nhan.
Vi dy, cac mo ta ndi dung tai co thé duoc truyén tin hi€u trong mdi khung trong mot
trong s cac ving khong tai duoc thé hién trén Fig.2. Theo cach khac, néu ciu tric noi
dung tai thay d6i chAm hon so véi trén co sé khung lién tiép, thi cAc mo ta ndi dung tai

¢6 thé dugc truyén tin hiéu trén co sé khi dugce yéu cau.

Theo mét vi du, bd nhan duogc cung cap sd lugng cac PPDCH riéng biét trong

khung va sb luong cac PSDCH trong khung. D6i v6i mdi PPDCH, b nhén con dugc

-30-



37869

cung cAp cac ngudn tai nguyén vat Iy dugc cip phat cho PPDCH dé, kich thuéc FFT,
va do dai tién t6 chu ky. Cac ngudn tai nguyén vat ly dugc c4p phat cho PPDCH d6 ¢c6
thé bao gdm s6 luong céac ky hiéu OFDM dugc cAp phat cho PPDCH d6, cling nhu cac
ky hidu cu thé ma dugc cép phat cho PPDCH d6. Can hiéu rd rang cac PPDCH riéng
biét ¢co thé dugc dan xen véi nhau. DP6i voi mdi PSDCH, bo nhan con duge cung cép
dich vu duge két hop v6i PSDCH d6, cac ngudn tai nguyén vat 1y duoc cip phat cho
PSDCH d6, su diéu bién duoc st dung cho PSDCH do, va kich thuéc khdi van chuyén
theo c4c byte. Dich vu dugc két hop véi PSDCH d6 c6 thé duge nghi dén nhu luu lugng
dong dit liéu ma PSDCH cu thé thudc vé d6. Vi du, chuong trinh tivi cu thé ¢6 the duge

xem 12 dich vu cu thé.

Bang 14, Bang 15, va Bang 16 1an luot dua ra cdc md ta chi tiét hon vé céc truong
thong s6 ma c6 thé duogc cung cép cho bo nhan. Mot ph?m t¢ mo ta PFDCH, duoc liét
ké trong Bang 14, ¢6 thé duoc yéu cau cho mdi khung. Mt phan tir mé ta PPDCH, dugc
liét ké trong Bang 15, ¢ thé duoc yéu cau cho mbi PPDCH dugc chira trong khung.
Mot phin tir mé ta PSDCH, duoc liét ké trong Bang 16, c6 thé dugc yéu cau cho mdi

PSDCH duogc chira trong khung.

Bang 14: Phan tir mb ta PFDCH

Mo ta trudng
S6 lugng cac PPDCH

Bang 15: Phan tir md ta PPDCH

Mo ta truong

Kich thuéc FFT

(vi du 2048, 4096, 8192, 16384, 32768, 65536)

Do dai tién t6 chu ky

Téng s6 luong cac ky hiéu OFDM trong PPDCH nay

Vi tri bt ddu ky hiéu OFDM tuyét ddi cho PPDCH nay

Tinh chu ky cum ky hiéu OFDM

Kich thuéc cum ky hiéu OFDM

(SO lwong cac ky hiéu OFDM lién tiép cho moi cum ky hiéu OFDM)
S6 lugng cac song mang phu hitu ich cho PPDCH

Tri s6 tuyét ddi ctia séng mang phu thir nhét thudc vé PPDCH nay

Do rong bang con
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(Luuyla s6 luong céc séng mang phu hitu ich thudc vé PPDCH phai 1a
bdi s6 nguyén cua do rong bang con)

Tinh chu ky 4nh xa dai theo chiéu thoi gian

Bang anh xa dai 16gic thanh 4o
hodc
Céc thong sb 4nh xa dai gon

S6 lugng cac PSDCH trong PPDCH
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Bang 16: Phan tir md ta PSDCH

M6 ta trwomg

Dich vu dugc két hgp véi PSDCH nay
Kich thudc khéi van chuyén

Loai ma hoa FEC

(vi du Turbo, LDPC (Low Density Parity Check - Kiém tra tinh chin 1¢
mat do thap))

Mitc diéu bién

(vi du QPSK, 16QAM, 64QAM, 256 QAM)

Téng sb luong céc khéi bang con cho PSDCH nay

Chi s6 bang con cta khbi bang con thtr nhat cho PSDCH nay
Kich thudc cum bang con cho PSDCH nay

Tinh chu ky cum bang con cho PSDCH nay

Chi s6 cta dai 40 dugc cap phat thir nhit trong bang con 40 cho PSDCH
nay

S6 luong cac dai ao duge cp phat lién tiép trong bang con 4o cho PSDCH
nay
Chi s6 ctia ky hiéu OFDM 16gic thir nhét bi chiém béi PSDCH nay
Kich thuéc cum ky hi¢u OFDM 16gic
(86 luwong cac ky hiéu OFDM logic lién tiép cho mdi chu ky ky hi¢u
' OFDM bi chiém béi PSDCH nay)
Tinh chu ky cum ky hi¢u OFDM 16gic cho PSDCH nay

Fig.16 thé hién mot vi du vé cach thuc tit ca céac phﬁn tir mo ta khac nhau c6 thé
dugc truyén thong dén bo nhan. Theo vi du nay, cac phin tir mé ta PFDCH don 1502
cho mdi khung xuat hién trude tién, theo ngay sau do 1a tit ca cac phan tir mé ta PPDCH
dugc ghép 1504. Khung nay, vi du, chira n+1 PPDCH. Tiép theo n6 duoc theo sau boi
tat ca cac phan tir mo ta PSDCH duogc ghép 1506. Trong khung nay, vi du, PPDCH #0
c6 p+1 PSDCH va PPDCH #n ¢6 g+1 PSDCH.

Thi ty ctia cac phan tir md ta dugc thé hién trén Fig.16 ¢6 thé d& dang duoc sap
xép lai néu mong muébn nhu vay. Vi dy, cac phin tir md ta PSDCH duoc két hop véi
PPDCH cu thé c6 thé theo ngay sau phan tir mé ta cho PPDCH d6, thay vi tit ca duoc
ghép v6i nhau theo sau nhém cua cac phan tir mé ta PPDCH duoc ghép.

Theo mét tap hop cac phuong 4n, phuong phap 1700 dé tao va truyén khung co
thé bao gém cac hanh dong dugc thé hién trén Fig.17. Phuong phap 1700 ciing c6 thé
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bao gbém tap hop con bét ky ctia cac dau hiéu, thanh phan va phurong 4n dugc md ta trén
day. Phuong phép 1700 co thé dugc thyuc hién béi, vi du, tram co s& hodc diém truy

nhap.

O buéc 1710, hé mach sb cua tram co s ¢6 thé thuc hién cac hoat dong, trong
d6 cac hoat dong bao gdm tao ving tai ctia khung, trong d6 ving tai bao gbm nhiéu phan
khu, trong d6 mdi trong sd cac phan khu bao gbm nhiéu ky hiéu OFDM tuong ung,
trong d6 mdi phan khu c6 kich thuge FFT tuong Gmg va kich thudce tién t6 chu ky tuong

trng cho cac ky hiéu OFDM trong phan khu do.
O bude 1720, bod truyén cia tram co s& co thé truyén khung qua kénh khong day.

Theo mét sé phwong 4n, cac hoat dong ciing bao gdm gin thong tin truyén tin
hiéu vao trong vung khong tai cua khung, vi dy, nhu dugc moé ta theo cac cach khac
nhau trén day. Thong tin truyén tin hiéu biéu thi kich thuéc FFT va kich thuée tién t6
chu ky cho mdi trong s6 cac phan khu. Theo céc phuong an khac, thong tin truyén tin

hiéu c6 thé dugc gan & cho khac, vi du, vao trong khung trudce.

Theo mot s6 phuong an, mdi trong s cac phan khu bao gdm tap hop twong tmg
ctia cac thanh phan ngudn tai nguyén & trén d4u, nhu cac ky hiéu tham chiéu. Theo céac
phuong 4n nay, cac hoat dong dugc mo ta trén day cling co thé bao gdbm 14p lich trinh
cho dit lidu ky hiéu tir mdt hogc nhiu dong di lidu dich vu ddi voi mdi trong s6 céc
phén khu sau khi da danh riéng céac thanh phan ngudn tai nguyén & trén d4u nam trong

khung.

Céc phan khu khac nhau c6 thé ¢6 cac tri s6 khac nhau cua kich thude FFT, va
theo d6 1a cac tri s6 khac nhau cua khoang dat cach song mang phy. Vi du, khoang dit
cach s6ng mang phu cho phan khu da cho bat ky 1a ty 1& ctia ty 1& mau ddi vai kich thude
FET cho phan khu d6. Do d6, cac phan khu khac nhau s& ¢ cac lugng dung sai Doppler
khac nhau, hodc dung sai di véi do dich Doppler do su chuyén dong cuia cac thiét bi
ngudi dung. Vi dy, phan khu tha nhét trong sb céc phén khu cé thé duoc dat lam muc
tidu dé truyén dén cac thiét bi di dong, trong khi phéan khu thtr hai trong s6 cac phan khu
duge dit lam muyc tiéu cho su truyén dén céc thiét bi ¢6 dinh. Theo do, kich thude FFT
tuong tng v6i phan khu thi nhét duoc cAu hinh dé nho hon so véi kich thuée FFT twong
ung v6i phan khu tht hai. Diéu nay cho phép phan khu thtr nhét ¢6 khoang dit cach
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song mang phu 16n hon, va theo d6 1a dung sai 16n hon doi véi do dich tan so cua cac

séng mang phu do su chuyén dong ctia cac thiét bi di dong.

Hon nita, cdc phan khu khéc nhau c6 thé ¢6 cac kich thudc tién t6 chu ky khac
nhau, hodc cac khoang thoi gian bao vé, va theo do, cé thé chiu dugc cac lugng khac
nhau cta do lan truyén tré. Vi dy, phan khu tht nhét trong s6 cac phan khu c6 thé duoc
dat lam muc ti€u dé truyén dén tap hop th nhét cia céc thiét bi nguodi dung ma duge du
tinh 13 ¢6 cac do lan truyén tré 16, trong khi phan khu thir hai trong sd cac phan khu
duogc dat lam muc ti€u cho su truyén dén tap hop thir hai ctia cac thiét bi nguoi dung ma
duoc du tinh 12 ¢6 cac do lan truyén tré nhé hon. Theo d6, kich thudc tién té chu ky cho
phan khu th nhit dugc cAu hinh dé 16n hon so véi kich thudc tién t6 chu ky cho phén

khu thtr hai.

Thiét bi ngudi dung da cho c¢6 thé nhan khung duoc truyén bang cach str dung bd
nhan khéng day, va tach cac ky hiéu OFDM tir phan khu ma thiét bi ngudi ding da duge
gan vao d6. Cac ky hiéu OFDM duoc giai ma dé thu duge cac tin hiéu thong tin s6, ma
tiép theo duge hién thi hoic theo cach khac 13 duoc dua ra cho ngudi dung. Tram co sé&
¢6 thé truyén tin hiéu dén mdi thiét bi nguoi ding hodc mdi loai thiét bi nguoi ding ma
phén khu dugc gan cho. Tram co sé cling co thé truyén tin hiéu loai dich vu dugc mang
trong mdi phan khu. Phan khu c¢6 thé bao gdm mdt hodc nhiéu dong dit liéu dich vu, nhu
dugc md ta theo cac cach khac nhau trong ban mo ta nay. Trong trudng hgp ma phan
khu bao gém nhiu hon mot dong dit liéu dich vu, thiét bi ngudi ding c6 thé tach cac
ky hiéu OFDM tir mét hodc nhiéu trong s6 cac dong dir liéu dich vu ma ddi véi chung
n6 da duge cip phép truy nhap. Tram co s& c¢6 thé truyén tin hiéu dén thiét bi nguoi
dung cac dong dit liéu dich vu ma n6 dugc cho phép truy nhap, vi du, dua trén thong tin

diéu khién cho phép duogc cung cip béi cong ndi phat rong.

Theo mét tip hop cac phuong an, phuwong phap 1800 dé tao va truyén khung c6
do dai thoi gian quy dinh c6 thé bao gdm cac hanh dong dugc thé hién trén Fig.18.
Phuong phéap 1800 ciing c6 thé bao gom tap hop con bat ky cia cac d4u hiéu, thanh phan
va phuong an dugc md ta trén day. Phuong phap 1800 co thé dugc thuc hién béi tram
co s& hodc diém truy nhap, vi du, va co thé cho phép su c4u hinh cho céc qué trinh

truyén tr tram co s& ¢6 kha nang linh hoat.

O buée 1810, hé mach sb cua tram co s co thé thuc hién cac hoat dong, trong

d6 céc hoat dong bao gdbm cac bude tir 1815 dén 1830 nhu sau.
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O budc 1815, dbi v6i mbi trong s6 mot hodc nhiéu phan khu ctia khung, hé mach
s6 ¢ thé xac dinh do dai ky hiéu OFDM tuong Gmg cho céc ky hiéu OFDM thudc vé
phan khu, trong d6 do dai ky hiéu OFDM dua trén kich thude FFT tuong tng va kich
thude tién td chu ky twong tmg, trong do6 kich thudce tién t6 chu ky twong tng théa man

rang budc vé kich thuéc dya trén khoang thoi gian bao v¢ nho nhét trong tng.

G budc 1820, hé mach s ¢6 thé tinh toan tong cac do dai ky hiéu OFDM, theo
c4c mau, trong phan hop cua céc ky hiéu OFDM qua cac phan khu.

O bude 1825, hé mach sé ¢6 thé tinh toan sb lugng miu vuot qua dua trén téng

va do dai, theo cic mau, cia vung tai cia khung.

O budc 1830, hé mach s ¢6 thé tao khung. Hanh dong tao Khung c6 thé bao gdm,
vi du, d6i v6i mdi ky hiéu OFDM trong phan hop, gén ky hiéu OFDM theo cach chinh
xé4c cho mot trong s6 it nhat mot tip hop con cla phan hop sir dung it nhit mot trong sd
lugng mau vugt qui va chi sb cua ky hi¢u OFDM, va cOng s6 vao kich thudc tién té chu
ky ciia mdi ky hiéu OFDM trong mdi trong s6 it nhat mot tap hop con clia phan hop,
trude khi gin cac ky hiéu OFDM vao trong khung, trong d6 s6 duy nhit dugc sir dung

cho mdi trong sb it nhit mét tip hop con cla phan hop.

Mbi ky hiéu OFDM thudc vé mot va chi mot trong s6 cac tap hop con. N6i cach
khac, giao cta hai tap hop con bét ky 1a rdng, va phan hop ctia tat ca cac tap hop con la

phén hop cia tat ca cac ky hiéu OFDM trong khung.

Trong mdt sd trudng hop, céc mAu vuot qua c6 thé phan chia déu gitta céc ky
hiéu OFDM san c6, sao cho chi c6 mot tdp hop con ma bang toan bd phan hop. Theo
céc phuong 4n khac, cdc mAu vuot qua c6 thé duge phan phdi déi véi hai hodic nhiu

hon hai tdp hop con cta cac ky hiéu OFDM.

Nhu duge md ta trén day, it nhat mot trong s6 lwong mau vurot qué va chi s6 clia
ky hiéu OFDM duoc sir dung dé xac dinh tap hop con ndo ma ky hiéu OFDM cu thé s&
dugc dat vao trong d6. Theo mot s6 phuong 4n, chi c6 mot trong sb hai dai lugng duoc
st dung.

Theo mot vi du, d6i véi tap hop con cu thé, cac tién t6 chu ky cua tAt ca cac ky
hiéu OFDM trong tdp hgp con do6 co thé dugc tang 1én boi cung s6. Céc tap hgp con
khac nhau c6 thé sir dung céc s khic nhau.

O budce 1835, bd truyén cia tram co 6 €6 thé truyén khung qua kénh khong day.
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Theo mot s6 phuwong an, hanh dong tao khung ciing c6 thé bao gbm, dbi v6i mot
trong sd it nhat mot tap hop con ciia phan hop, thiét 1ap s6 duy nhat cho tap hop con d6
thanh khong (zero).

Theo mot s6 phuong 4n, mot trong sd it nhat mét tap hop con cla phan hop biéu

dién tap hop con lién ké ban dau ctia cac ky hiéu OFDM trong phan hop.

Theo mét s6 phuong an, it nhdt mot tap hop con ciia phan hop va s6 duy nhét cho
mdi trong sb it nhat mot tap hop con clia phén hop duoc x4c dinh theo thuit toan dugc

biét doi véi céc thi€t bi tir xa ma nhén céc sy truyén nay.

Thiét bi tir xa st dung su nhén biét vé tp hop con cling véi thong tin khac, nhu
bét diu khung, do dai cia phan mo dAu trong cac ky hiéu, bét dAu ctia ving tai, cac kich
thuéc FFT va céc do dai tién 6 chu ky dwoc cAu hinh, va d6 dai PFDCH, dé xac dinh
chinh x4c nhém cua cac miu trong khung dugc nhan ma twong tmg véi mdi ky hiéu

OFDM trong phan khu dugc gan ciia né va mot hoac cac dong dit li€u dich vu duoc gan.

Theo mdt tdp hop cac phuong an, phuong phép tao va truyén khung c6 do dai
thoi gian quy dinh 6 thé dugc thuc hién nhu sau. CAn hiéu ro ring phuong phap c6 thé
cho phép su cdu hinh cho cic qua trinh truyén tir tram co s& c6 kha ning linh hoat.
Phuong phéap c6 thé bao gdbm budc thuc hién céc hoat dong st dung hé mach s6 cua
tram co so, trong d6 cac hoat dong nay bao gbm: (a) tinh toan téng cac dd dai mau cia
cac ky hiéu OFDM dugc gén cho vung tai cua khung; (b) tinh toan s6 lugng mau vugt
qué dua trén téng va do dai miu cua ving tai; va (c) tao khung, trong d6 hanh dong tao
khung bao gém phan phdi cic miu vuot qui d6i v6i mot hodc nhidu céc tién t6 chu ky
ctia mot hodc nhiéu trong sb cac ky hiéu OFDM dugc gan cho khung. Khung c6 thé

dwoc truyén trén kénh khong day bang cach st dung bd truyén clia tram co s6.

Theo mét tap hgp cac phuong an, phuong phap 1900 dé tao va truyén khung c6
thé bao gdm c4c hanh dong dugc thé hién trén Fig.19. Phuong phép 1900 ciing c6 thé
bao gdm tap hop con bat ky ctia cac dau hiéu, thanh phan va phuong 4n dugc md ta trén
day. Phuong phéap 1900 c6 thé duoc thuc hién béi, vi du, tram co s& hoic diém truy
nhap.

G bude 1910, hé mach sb cta tram co sd ¢6 thé thuc hién cac hoat dong, trong

d6 cac hoat dong bao gdbm 1915 va 1920, nhur sau.
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O bude 1915, hé mach s6 ¢o thé tao nhiéu phan khu, trong d6 moi trong sb cac
phan khu bao gdm tap hop twong tmg cia céc ky hiéu OFDM, trong d6 cac ky hiéu
OFDM trong mdi phan khu tuén theo kich thuéc FFT tuong Gng va théa man quang thoi
gian bao v¢ nho nhit twong tmg. N6i cach khac, cho mdi phan khu, mdi ky hiéu OFDM
trong phan khu do c6 tién t6 chu ky 16n hon hoic bang quang thdi gian bdo vé nhé nhat

cho phéan khu d6 va c6 kich thuéc FFT bang kich thuc FFT ctia phan khu do.

O bude 1920, hé mach sb c¢6 thé tao khung nhd dan xen theo thoi gian céc ky
hiéu OFDM cia cac phan khu dé tao thanh cac cum ky hiéu OFDM, nhu dugc mo ta
theo cac cach khac nhau trén ddy. Mbi trong sé cac cum ky hi¢u OFDM thudc vé phan
khu twong tng trong s6 cac phan khu. Cdc cum ky hiéu OFDM c¢6 thé dugc xac dinh
béi tri s6 quy dinh ctia kich thuéc cum ky hiéu OFDM cho mdi phan khu, va tri s6 quy
dinh cta chu ky cum ky hiéu OFDM cho mdi phén khu.

O bude 1930, bo truyén cia tram co sé ¢6 thé truyén khung qua kénh khong day.

Theo mét sé phuong an, phan khu thir nhét trong s6 cac phan khu c6 thé duoc
dit 1am muc tiéu dé truyén dén céc thiét bi di dong, trong khi phan khu tht hai trong s6
cac phan khu duoc dat 1am muc tiéu cho su truyén dén cac thiét bi c6 dinh. Theo do,
kich thudc FFT twong tng v6i phan khu thi nhét duge ciu hinh dé nhé hon so véi kich
thude FFT tuong tmg véi phan khu thi hai.

Theo mét s6 phuong an, cic hoat dong dugc md ta trén day cling bao gbm gin
thong tin truyén tin hiéu vao trong khung, trong d6 thong tin truyén tin hiéu biéu thi tri
s6 quy dinh cuia kich thuéc cum ky hiéu OFDM cho mdi phan khu va tri sd quy dinh
ctia chu k¥ cum ky hiéu OFDM cho mdi phén khu. Thiét bi ngui ding c6 thé dugc cau
hinh dé nhan khung, va khoi phuc thong tin truyén tin hiéu tir khung. Déi v6i phan khu
cu thé ma thiét bi nguoi dung da dugc gan vao dé, thiét bi nguoi dung x4c dinh céc tri
s6 quy dinh twong tng cua kich thudc cum ky hiéu OFDM va chu ky cum ky hi¢u
OFDM duya trén thong tin truyén tin hiéu trong khung. Thiét bi ngudi dung tiép theo co
thé khoi phuc cac ky hiéu OFDM thudc vé céc cum ky hiéu OFDM ciia phan khu cu thé,

bang cach str dung céc tri s6 quy dinh twong tmg.

Theo mot tdp hgp cac phuong an, phuong phap 2000 dé tao va truyén dong van
chuyén c6 thé bao gdm cac hanh dong dugc thé hién trén Fig.20, trong d6 dong van

chuyén bao gdm khung. Phuong phap 2000 ciing c6 thé bao gbm tap hop con bat ky clia
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cac d4u hiéu, thanh phin va phuong 4n duge mo ta trude & trén ddy. Phuong phéap 2000

c6 thé dugc thuc hién bdi, vi du, tram co s& hodc diém truy nhép.

O bude 2010, hé mach sb ciia tram co s& ¢6 thé thuc hién cac hoat dong, trong

do6 cac hoat dong bao gém 2015 va 2020, nhu sau.

O budc 2015, hé mach sb c6 thé tao ving tai ciia khung, trong d6 cac mau trong
ving tai tuong tmg vai ty 1& mau quy dinh, trong d6 ty 1& mau quy dinh dugc lya chon
tir toan bd céac ty 1€ mau ¢6 thé c6 duogc hd tro boi hé mach truyén cua tram co s&, trong
d6 cac mau trong cic ving tai dugc phan chia thanh mot hodc nhiéu phéan khu, trong d6

mdi trong sd cac phan khu bao gbm tap hop twong ting ctia cac ky hiéu OFDM.

O bude 2020, hé mach sb co thé gén thong tin truyén tin hiéu vao trong dong van

chuyén, trong d6 thong tin truyén tin hiéu bao gbm thong tin biéu thi ty 16 mau quy dinh.

O bude 2030, bo truyén cia tram co s& c6 thé truyén dong van chuyén qua kénh

khong day.

Theo mdt s6 phuong 4n, ty 1€ mau da duge quy dinh bdi nha diéu hanh ctia mang
phat rong ma bao gdm tram co so nay. Nha didu hanh c6 thé quy dinh ty 1& mau, vi du,

nho truy nhap céng ndi phét rong 102 duge minh hoa trén Fig.1A.

Theo mdt sé phuong 4n, thong tin truyén tin hidu duoc gin vao trong viing khong

tai cia khung.

Theo mdt sé phuong 4n, mdi phan khu ¢6 tri s6 tuong ung cua kich thuéc FFT

cho cac ky hiéu OFDM dugc bao gdm trong phan khu d6.

Theo mot s6 phuwong an, cho mdi phan khu, kich thuéc FFT cho phén khu va ty
16 14y mau da duoc Iya chon dé x4c dinh khodng dit cdch song mang phu cho phén khu
ma théa man khoang dat cach séng mang phu nhé nhét dugc quy dinh hodc dung sai

Doppler cho phan khu do.

Thiét bi ngudi ding da cho c6 thé nhan theo cach khong diy dong véan chuyén,
bao gdm khung va thong tin truyén tin hiéu. Thiét bi ngudi ding ¢6 thé cdu hinh bo nhan
OFDM va/hodc hé mach chuyén dbi sé thanh twong tu ctia né dé sir dung ty 1€ mau dugc
quy dinh béi thong tin truyén tin higu dé thu thap cac mau ctia viing tai ctia khung. Thiét
bi ngudi ding tiép theo ¢6 thé giai ma phan khu thich hgp va mot hodc céc dong dir liéu

dich vu cua khung nhu dugc mo ta theo cac cach khdc nhau.
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Tuong phan v61i DVB

DVB (Digital Video Broadcasting - Phat rong video s6) va DVB-T2 mat dit thé
hé thir hai bao gdm FEF (Future Extension Frame - Khung m¢ rong tuong lai) 1am co
chu dé cho phép ciu tric SF (Super Frame - Siéu khung) hdn hop. Theo DVB, Siéu
khung hén hgp cho phép véi cing mot mang truyén trong cling bang tan sd ca dich vu
tivi c6 dinh va di dong, mbi trong s6 chung véi dang séng duoc t6i wu hoa nhu truyén

phén doan theo thoi gian ctia cac khung T2 va FEF.

Pé bao toan tinh tuong thich nguoc, DVB-T2 phéi chiu mot sb rang budc dé cho
phép dua vao cac FEF. Vi dy, theo DVB-T2, ty 1€ cua cac khung T2 dbi voi FEF dugc
c¢d dinh va dugc 14p lai bén trong SF. Ngoai ra, SF phai bat dau véi khung T2 va s€ két
thiic v6i FEF. Ngoai ra, khong thé ¢6 2 FEF lién tiép theo DVB-T2.

Sang ché khong chiu cic rang budc nhu vay. Cu thé, ty 16 cua cac ngudn tai
nguyén van chuyén dugc cip phat giira cac ché @6 FFT va cac phan khu twong g dugc
xé4c dinh theo cach théng ké dua trén cdu hinh tuong Gmg trong mdi ché do, bao gdm
kich thuéc FFT, khoang CP, va pham vi tai trong cac ky hiéu. Ngoai ra, khong c6 cac
han ché v& ché d6 FFT dugc chén vao & hodc 1a bit dau hodc 1a két thiic ciia khung.
Ngoai ra, cac ché do FFT sé& lap lai ké tiép khi cin dé théa man su sap xép don kénh

theo théng ké.

Mot khac biét quan trong gifra sang ché va DVB-T2 nim & cach thirc trong d6
cac ché do FFT duoc ddn kénh. DVB-T2 véi FEF hoat dong trén co s cac khung duge
phén phdi qua khoang ciia SF. Cac dich vu vé co ban dugc don kénh theo thoi gian trén
cac bién khung riéng 1€ dugc tach riéng béi cac phan m& dau P1. Mt khac, séng ché
mb ta su sép xép 1ap lich trinh ma cho phép cac dich vu dugc don kénh trén cc bién ky
hiéu OFDM nam trong cung khung, tao ra kha nang linh hoat bd sung dang ké. C6 thé
ddn kénh nhiéu hon hai ché do trong ciing su van chuyén, tao ra nhiéu murc vé hiéu qua
tinh di dong so v6i thong lwong. Su don kénh theo thoi gian trén cac bién ky hiéu tang
pham vi ctia mdi ché do, t6i da hoa su phan tap thoi gian. CAu hinh khung dugc truyén
tin hidu dén bd nhan, bidu thi tinh chu ky cia mdi ché do FFT va cac ky hiéu can dé

khoi phuc tai duoc két hop véi mdi dich vu.
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Sang ché con cho phép tity chon dé tach riéng cac phan khu trong mién tan sd,
nho d6 gigi han mdi phan khu dé tach riéng cac tap hop cla cac song mang con. Day la

kha nang ma khong thé giai quyét d& dang trong DVB.

Céc 16 luc dé hop nhat cac ché do FFT khac nhau trong khung DVB don s& yéu
cau sy thay dbi vé ciu triic phin m¢ dau, 1am suy yéu kha nang tuong thich ngugc véi
cac bd nhan ké thira. P6i v6i cach thic trong d6 cac khung duge don kénh trong DVB,
duogc gioi han dé tach riéng cdc ving m& dau P1, khong thu loi trong sy phén tap thoi
gian. Cac han ché dugc dat vao ty 1& cia cic khung T2 dbi v6i FE gi6i han su hitu ich
clia sy sip xép ddn kénh DVB nay vao tip hop gidi han cia céc tinh hudng trudng hop

st dung thu cong.

Phuong 4n bét ky trong s6 cac phuong an khac nhau dugc md ta & day co thé
duoc thuc hién dudi dang bét ky trong s6 cac dang khac nhau, vi du, nhu phuong phap
dugc thuc hién bdi may tinh, nhu phuong tién nhé doc dugc bdi mdy tinh, nhu hé théng
may tinh, v.v.. Hé théng c6 thé dugc thuc hién bi mot hodc nhiéu thiét bi phan cing
duoc thiét ké thy bién nhu cac ASIC (Application Specific Integrated Circuit - Mach
tich hop dédc trung cho ung dung), béi mot hodc nhiéu thanh phan phan ctng 14p trinh
duogc nhu cac FPGA (Field Programmable Gate Array - Mang cdng 1ap trinh duoc theo
truong), béi mot hodc nhiéu bd xtr 1y chay céc 1énh chuong trinh dugc luu trit, hodc boi

két hop bét ky ciia cac thanh phan néu trén.

Theo mot sb phwong 4n, phwong tién nhé khong chuyén tiép doc duogc bdi may
tinh ¢6 thé duoc ciu hinh sao cho né luu trit cdc 1énh chuong trinh va/hodc dit liéu, trong
d6 cac 1énh chuong trinh, néu duoc chay boi hé théng may tinh, lam cho h¢ théng may
tinh thuce hién phuong phap, vi du, phuong an bét ky trong sb cac phurong an vé phuong
phép dugc mo ta ¢ day, hoic, két hop bit ky ctia cac phuong én vé phuong phap duoc
mo ta ¢ day, hoac, tap hop con bat ky ciia phuong 4n bét ky trong sb cac phuwong an vé

phuong phap dugc moé ta ¢ day, hoac, két hop bit ky ciia cac tip hop con nay.

Theo mot s6 phuong &n, hé théng may tinh c6 thé dugc cau hinh dé bao gém bo
xt 1y (hoic tp hop cac bd xir 1y) va phuong tién nhd, trong d6 phuong tién nhé luu trix
cac 1énh chuong trinh, trong d6 b xt ly dugc cAu hinh dé doc va chay cac l1énh chuong
trinh tir phuong tién nhd, trong do cac 1énh chuong trinh c6 thé chay dugc dé thyc hién
phuong an bét k¥ trong sb cac phuong 4n vé phuong phap khac nhau dugc md ta ¢ day
(hoiac, két hop bit ky clia cdc phwong an vé phuong phép dugc md ta & dy, hodc, tap
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hop con bat ky ciia phuong 4n bét ky trong s6 cac phuong 4n vé phuong phap duoc md
ta & day, hodc, két hop bit ky cia cac tap hop con nay). Hé théng may tinh c6 thé dugc
thuc hién dudi dang bét ky trong sb cac dang khéc nhau. Vi dy, hé théng may tinh c6
thé 1a may tinh ca nhan (theo su thuc hién bat ky trong sb cac su thuc hién khac nhau
cia no), tram lam viéc, mdy tinh trén thé, may tinh dac trung cho g dung trong hop,
may tinh chi, may tinh khach, thiét bi cam tay, thiét bi di dong, mdy tinh mang dugc,
thiét bi cam bién, tivi, thiét bi thu nhan video, may tinh dwoc gin véo trong co thé séng,
v.v.. Hé théng méy tinh c6 thé bao gdm mot hodc nhiéu thiét bi hién thi. Két qua tinh
toan bét ky trong sd cac két qua tinh toan khac nhau dugc boc 1 trong ban md ta nay co
thé duoc hin thi qua thiét bi hién thi hodc theo cach khéc 1 dugc trinh dién nhu du ra
qua thiét bi giao dién ngudi dung.

Mic du cac phuong an trén day da duwoc md ta chi tiét dang ké, nhung nhiing
ngudi c6 hiéu biét trung binh trong linh vurc s& thdy r6 nhidu phuong 4n thay d6i va bién
ddi khi hidu ddy du phin mé ta trén day. Sang ché du tinh 14 cac diém yéu ciu bao ho

sau day dugc hidu 12 bao trim tt ca cic phuong an thay ddi va bién d6i nhu vay.
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YEU CAU BAO HO
1. Phwong phép truyén thong bao gbm cac buée:

tao ra, béi bd xu ly, khung bao gdm phan tai va phén khong tai, phan tai cla
khung bao gdm nhidu ky hiéu Don kénh phan chia tan s truc giao (Orthogonal
Frequency Division Multiplexing, OFDM), mdi ky hiéu OFDM c6 phan hitu ich va tién
td chu ky;

phan chia, bi b xir Iy, phin tai clia khung thanh it nhat mot phan khu;

tinh, béi bd xtt 1y, téng cua s6 lwgng mau trong phan tai cua khung va so luong

mAu trong phan khong tai ciia khung;

tinh toan, bdi bo xur 1y, s6 lwgng mau vuot qua dya it nhéit mot phﬁn trén do chénh

1éch gifra tong s6 lwrong mau duogc gan cho khung va tbng dugc tinh;

tang kich thudc tién t6 chu ky ctia mdi ky hiéu OFDM trong phén tai cia khung

dua it nhét mét ph?ln trén sb luong miu vuot qua dugc tinh toan; va
truyén khung.

2. Phuong phép theo diém 1, trong d6 bude tang kich thudce tién t6 chu ky ctia mdi ky
hiéu OFDM trong phdn tai ciia khung bao gbm:

tang kich thu6c tién t6 chu ky thtr nhat ctia mdi ky hiéu OFDM nay trong phéan

khu thtr nhét ciia phan tai ctia khung boi s6 lugng mau thir nhat;

tang kich thudc tién t6 chu ky tht hai cia mdi ky hiéu OFDM nay trong phan

khu tht hai cta phan tai ciia khung béi s6 lugng mau thir hai;

trong d6 sb luong mAu thir nhét khac véi s6 lugng mau thi hai.
3. Phuong phap theo diém 2, phuong phap nay con bao gbém budc thiét 14p sb luong
mau thir hai thanh khong (zero).
4. Phuong phép theo diém 2, trong d6 s6 lwong mau thir nhat va s6 luong mau thir hai
duoc xéc dinh theo thuat toan dugc biét ddi vai thiét bi tinh toan tir xa dugc cAu hinh dé
nhan khung.
5. Phuong phép theo diém 1, trong do tién t6 chu ky thoéa man rang budc vé kich thudc

dua trén khoang thoi gian bdo vé nho nhét twong tmg.
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6. Phuong phép theo diém 1, trong d6 mot trong s6 it nhat mot phan khu ciia phén tai
ctia khung biéu dién tap hop con 1ién k& ban dau cua cac ky hiéu OFDM trong phan tai
cua khung.

7. Phuong phap theo diém 1, phuong phép nay con bao gdm budc gan thong tin truyén
tin hiéu vao trong khung.

8. Phuong phép theo diém 1, phuong phép ndy con bao gbm budc dan xen nhiéu ky hiéu
OFDM trong phin tai ctia khung dé tao thanh cac cum ky hiéu OFDM.
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1830

truyén khung qua kénh khong day bing cach sir dung bd truyén
cua tram co s& 1835
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khu tudn theo kich thudc FFT twong tmg va thoa man quéng thoi gian bao
vé nhé nhat trong tng 1815

tao khung nhd dan xen theo thoi gian cac ky hiéu OFDM cia cdc phan khu
dé tao thanh cac cym ky hiéu OFDM, trong d6 cac cum ky hiéu OFDM
duoc xé4c dinh béi: tri s6 quy dinh cia kich thuée cum ky hiéu OFDM cho
mdi phan khu; va tri s6 quy dinh ctia chu ky cum ky hiéu OFDM cho mi
phan khu 1820

truyén khung qua kénh khong day bang céch sir dung bd truyén
cta tram co s& 1830

Fig.19
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( Phuong phap tao va truyén dong vén chuyén béi tram co s& j
2004

l

thuc hién cac hoat dong sir dung hé mach s6 clia tram co so, trong d6
c4c hoat dong bao gom: 2010

tao ving tai cia khung, trong d6 cac mau trong ving tai twong tmg véi ty 16
mau quy dinh, trong 6 ty 1& mau quy dinh dugc lra chon fir toan bd cac ty 18
mau c6 thé c6 duoc hd tro boi hé mach truyén cla tram co 6, trong d6 cac
mAu trong céc ving tai duge phan chia thinh mot hosic nhidu phan khu, trong
d6 mdi trong s6 cac phan khu bao gdom tap hop tuong tmg cic ky hidu
OFDM 2115

gin thong tin truyén tin hidu vao trong dong van ghuyén, trong do thong tin
truyeén tin hiéu bao gom thdng tin bicu thi ty 1é mau quy dinh 2820

l

truyén dong van chuyén qua kénh khong day béng céch sir dung bo truyén clia
tram co s& 2030

Fig.20
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