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THONG TRUYEN THONG

(57) Sang che dé cap dén linh vuc truyen thong, va dé cap den phuong phap truyen thong,
thiét bi truyen thong, va he thong truyen thong dé giai quyét van dé cach truyen tin hiéu
bang thiét bi mang dé cho phép thiét bi dau cubi truy cap hé théng ma hd trg nhiéu khoang
cach song mang phu. Phuong phap theo sang ché bao gdm budc: xac dinh, bang thiét bi
mang, vi tri song mang phu cua tin hiéu s€ dugc truyén thir nhat va vi tri song mang phu
ctia tin hiéu s& dugc truyén tht hai, trong d6 cac song mang phu duoc chiém bai tin hiéu
thir nhit 1 cac soéng mang phu lién tuc thir nhét trong nhom thr nhit cua cac phan tir tai
nguyén, cac sdng mang phu duoc chiém bai tin hiéu thi hai la cac song mang phu lién tuc
thtr hai trong nhom thir hai cua cac phan tur tai nguyén, s6 luong cla cac song mang phu
dugc chiém boi tin hiéu tht nhit giéng nhu sé lugng cua cac song mang phu dugc chiém
boi tin hiéu thi hai, va khoang cach song mang phu trong nhom thtr nhét cia céc phan tor
tai nguyén khac véi khoang cach song mang phu trong nhom thir hai cua cac phan tir tai
nguyén; va truyén, bang thiét bi mang, tin hi¢u thi nhat tai vi tri song mang phu da duoc
x4c dinh cua tin hiéu thi nhat, va truyen tin hiéu thr hai tai vi tri sobng mang phu da duoc
xac dinh cia tin hiéu thir hai. Cac phuong an cua sang ché duoc sir dung dé tim kiém té
bao bang thiét bi dau cubi dé truy céap té bao.



'mgphumﬂﬂmbﬁ'iﬂnﬁiuﬁﬁﬂﬁc!dngmmphuﬁinm |
trong nhém thir hai ciia céc philin tr i nguyén, b clia cac sang !
mang phis dugee chidm b tin higu thir nhit gidng nhu sb legng cla ede
song mang phy duge chidm béi tin higu thir hal, khodng cach sing mang
phi trong nhom thir nhat cla cac phin w18 nguyén khac wii khodng

chch sbng phu trong nhim thir hai coa cae phin W ti nguyén, va
tin hiu thir Nt va tin higu thir hal a cac tin higu ddng bJ so cap.

[mimmanqmumuqmmmmmuhmmmnum l
truybn va | bl stng mang phis cia tin higu thir e 58 duge truybn, trong 86 |
e séng mang phy duge chim b tin hiju thir ba 14 cic s6ng mang phy
Ién e trong nhém thir ba cha cae phin W 1 nguydn. cac séng mang phy
durgc chidém béd tin hidu thir tir 14 céc s6ng mang phuy B&n tuc trang nhdm
thir b cUa cic phan U i n, s lugng cila cac

chidm béi tin higu thir ba nhur sé legng cla cac sng mang phy
durgre chidm bod tin hidu thir i, khodng chch sbng mang phy trong nhdm
thir ba cia cie phin 10 1 nguybn giding nhu kholing cheh sdng mang phy
trong nhém thir nhit cla cée phiin bir tai nguydn, khodng céch sbng mang
WUmwmmwmﬁcpHnﬁﬁtnﬂnﬁmnm cach
sdng mang phy trong nhdm thir hai cla cac 1F b nguydn, va tin hidu
| thir ba v tin higu thir tur bao gdm Il hdt cic tin higu déng

bi mang xde dinkh i i stng mang phy ca tin hidu tirném
wit v bri séng mang pivy cda tin idu T sau 58 dugc tuydn, rong 6 cac stng

B &
g
&

|
;
£
z
g
%
g

' 4 iofc ; ' 303
thir i B clic sng mang phy Bién e ong nhém thir siu cia cie phdn b 14 /
&, r

3

Thiét bi mang truydn tin hidu thir nhit tai vi trl séng mang phy da dugc
xéic dinh cda tin hidu thir nhét, truydn tin hidu thie hai tai vj iri séng mang
phu 8 dugc xéc dinh cda tin hidu thir hai, truyén tin higu thir ba tai vi tri 304
s6ng mang phu d& dugr xic dinh clia tin higu thir ba, truyén tin higu the |~
lur tai vi tri sbng mang phi da dwee xac dinh cla lin higu thi i, truyén
tin higu thir ndm tai vi Iri séng mang phu da dugc xéc dinh cba tin higu
thir ndm, va truydn tin higu thir sau i vi i séng mang phy da dwoc xac
| dinh cda tin higu ther sau
Y

Thiét bi ddu cubi thye hign ddng bd hodc tim kiém 12 bao dya trén tin I 105
higu thir nhdt varhodc tin higu thir ba, va thu tin hidu thir ndm dé gisi didu
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Linh vuc k§ thuit dwoc dé cap

Sang ché dé cap dén linh vuc truyén thong, va cy thé 13, phuong phép
truyén tin hiéu, phuong phap, thiét bi thu tin hiéu, va phuong tién luu trit doc
duoc.

Tinh trang ky thuat ctia sang ché

Hoat ddng truyén tin hidu s6 thong thuong 13 cach truyén ndi tiép, vi
ludng thong tin duoc truyén ké tiép qua mot kénh. K§ thuat da séng mang su
dung céch truyén song song, trong d6 bién dbi ndi tiép thanh song song duoc
thuc hién trén ludng thong tin tdc do cao ndi tiép, va sau d6 dugc chia thanh
nhiéu ludng thong tin tdc do thip song song, va sau do nhiéu ludng théng tin tbc
do thap song song duoc chong dé truyén, nho vay tao ra hé théng truyén da séng
mang. Cu thé 13, k§ thuit da séng mang 1 k§ thuét truyén thong tin dit lidu t6c
d6 cao bang cach st dung nhidu séng mang. Séng mang 1a séng vo tuyén ma
mang dit liéu va co tAn sb cu thé.

K¥ thuat truyén da séng mang da dugc 4p dung rdng réi cho cac hé
thdng truyén thong, vi du, hé thdng truyén thong 4G (thé hé thir tu — fourth
generation) va hé théng ndi tiép tidu chudn mang cuc bd khong day 802.11.
Trong hé théng truyén théng hién thoi, dich vu dugc hd tro béi timg hé thdng
duoc théng nhit twong ddi, va timg hé thdng truyén thdng chi hd trg séng c6
mot loai khoang cach séng mang phu. Trong hé théng truyén thong 5G tuong
lai, t& bao phuc vu clia thiét bi mang c6 thé hd trg nhiéu khoang cach séng mang
phu, nén té bao phuc vu co thé phuc vu céc thiét bi dau cudi voi cac yéu clu
khéc nhau béng cach sir dung céc tin hiéu khac nhau véi cac khoang cach song
mang phu khéac nhau trong cac dich vu khac nhau va cac kich ban trién khai
khac nhau.

Tuy nhién, cdch truyén tin hiéu bang thiét bi mang dé cho phép thiét bi
dau cubi truy cép hé thong ma hd trg nhiéu khoang céch séng mang phu 1a van
d& cép thiét can dugc giai quyét.

Ban chéit k¥ thuit ciia sang ché

Céc phuong an cua sang ché dé xuét phuong phap truyén tin hiéu, thiét
bi mang, va thiét bi dau cudi, dé giai quyét vin dé cach truyén tin hiéu bang thiét
bi mang d& cho phép thiét bi dau cudi truy cap hé thdng ma hd tro nhidu khoang
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cach song mang phu.

Theo mot khia canh, phuong phép truyén tin higu dugc dé xuét, bao
gém cac budce: xac dinh, béng thiét bi mang, vi tri séng mang phu cta tin hiéu s&
duoc truyén thtr nhat va vi tri séng mang phu cta tin hiéu s& dugc truyén thir
hai, trong d6 cac séng mang phu dugc chiém béi tin hidu thtr nhat 13 céc song
mang phu lién tuc trong nhom thir nhit cua cdc phan tir tai nguyén, cic séng
mang phu dugc chiém béi tin hiéu thd hai 13 cac séng mang phu lién tuc trong
nhém thi hai ctia cac phan tir tai nguyén, sd luong cua cac séng mang phu duge
chiém béi tin hiéu tht nhét gibng nhu sé lugng cua cac séng mang phu dugc
chiém béi tin hiéu thir hai, va khoang cich song mang phuy trong nhom thi nhét
cla c4c phan tir tai nguyén khéac véi khoang cach séng mang phu trong nhom
thr hai cia cdc phan tir tai nguyén; va truyén, bang thiét bi mang, tin hiéu tht
nhét tai vi tri séng mang phu d& dugc x4c dinh cda tin hiu tha nhét, va truyén
tin hiéu th hai tai vi tri séng mang phu d& dugc xé4c dinh cua tin hiéu tht hai.
Thiét bi mang c6 thé 1a tram gbc, thiét bi ddu cudi c6 thé 1a thiét bi nguoi dung,
va tin hidu thi nhit va tin hiéu thi hai c6 thé 14 céc tin hi¢u dong bd. Theo cach
nay, khi tin hiéu thr nhét va tin hiéu thtr hai c6 thé dugc sir dung dé dong bo thoi
gian-tAn s hodc tim kiém té bao, thiét bi dau cudi c6 thé thu dwoc thong tin lién
quan ma dugc su dung dé truy cap té bao, d8 hd tro thiét bi ddu cudi trong truy
cp céc té bao véi cac khoang cach song mang phy khac nhau hodc truyén thong
v6i thiét bi mang bing cach st dung céc tai nguyén thoi gian-tin s6 v6i cac
khoang cach séng mang phu khac nhau. Didu nay c6 thé giai quyét van d& cach
truyén tin hiéu bang thiét bi mang d8 cho phép thiét bi ddu cudi truy cap hé
thdng ma hd trg nhiéu khoang cach séng mang phu.

Trong thiét k& kha thi, tin higu tht nhat va tin hiéu thir hai 12 céc tin
hiéu ddng bd, cac séng mang phu lién tuc khong bao gbdm séng mang phu tht
khong, nhém thir nhat clia céc phan ti tai nguyén va nhém thit hai clia cc phan
tir tai nguyén chiém cung luong ky hiéu hodc cac lugng ky hi¢u khic nhau trong
midn thoi gian, va chiém mét ky hiéu hodc it nht hai ky hiéu lién tiép trong
midn thoi gian. Vi dy, tin hidu the nhit va tin hiéu thir hai 1a cdc tin hiéu dong
bd so cip, va khi nhém thar nhat ctia cac phan tir tai nguyén va nhom thir hai ctia
chc phan tir tai nguyén chiém clng luong ky hiéu hodc céc lugng ky hiéu khac
nhau, vi cung tai nguyén mién thoi gian ton tai, nén thiét bi mang c6 thé dong
thori truyén tin hidu thé nhat va tin hidu tht hai, nén cac thiét bi dau cubi ma ho
trg cac song mang phu khac nhau co6 thé thu tin hiéu ddng bo so cp ma thich
hop cho céc thiét bj dau cudi.
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Trong thiét ké kha thi, su twong Ung gifra s6 trinh tu clia séng mang
phu trong nhém thi nhét ctia cdc phén tir tai nguyén va ky hiéu diu ché hogc
phan tir trinh tu cla tin hiéu thir nhét giéng nhu sy tuong Ung gifta sd trinh tu
cua séng mang phu trong nhom thr hai cua cac phan tir tai nguyén va ky hiéu
didu ché hodc phdn tir trinh ty cta tin hiéu thr hai. Ky hiéu diéu ché 1a ky hiéu
phttc ma thu duge qua diu ché va anh xa, ky hiéu phirc duge énh xa dén phan
tlr tai nguyén, va trinh ty cta ky hiéu phtc tuong tmg voi s6 trinh ty cua séng
mang phu tuong Ung v6i phan tir tai nguyén. Khi phén tr trinh tw c6 thé duoc
hiéu 12 tin hiéu trinh tu s& duoc truyén va chua duoc diéu ché, vi dy, khi tin hiéu
12 tin hiéu trinh tu Zadoff-chu, mdt phan tir trong trinh ty dugc 4nh xa dén mét
phin tir tai nguyén, va su twong Umg giita trinh tu va sd trinh tur cia séng mang
phu trong do phan tir tai nguyén dugc bé tri c6 thé khién viéc anh xa giita tin
hiéu va phan tir tai nguyén don gian hon.

Trong thiét k& kha thi, truéc khi truyén, bang thiét bi mang, tin hiéu
the nhat va tin hidu thi hai, phuong phép con bao gdm bude: xac dinh, béng
thiét bi mang, vi tri séng mang phu cta tin higu thir ba s& dugc truyén va Vi tri
séng mang phu cua tin hi¢u thir tuw s€ dugc truyén, trong d6 cac séng mang phu
duoc chiém béi tin hidu tht ba 12 cic séng mang phu lién tuc trong nhém thtr ba
clia cac phan tir tai nguyén, cac song mang phu duoc chiém béi tin higu tht tu 12
cac song mang phu lién tuc trong nhém thir tu cua cac phan tir tai nguyén, s6
luong cta cac song mang phu duoc chiém béi tin hiéu thtr ba giéng nhu s6
luong cua cac song mang phu duogc chiém béi tin hiéu thir tu, khoang cach séng
mang phu trong nhom thir ba cua cac phan tir tai nguyén gidng nhu khoang cach
song mang phu trong nhom thir nhit cta cac phan tir tai nguyén, khoang cach
séng mang phu trong nhom thir tu cua cac phén tr tai nguyén gidng nhur khoang
cach song mang phu trong nhom thir hai cua céc phén tir tai nguyén, tin hiéu tha
nhat va tin hiéu tht hai 12 céc tin hidu ddng bd so cép, va tin hiéu thtr ba va tin
hidu thir tu bao gdm it nhét céc tin hiéu ddng bé thir cAp. Theo cach nay, thiét b
dau cudi co thé do tin hidu déng bo so cép chinh x4c va nhanh chong, va thuc
hién do trén tin hidu ddng bo tht cép véi gia dinh 12 tin hiu déng bd so cép da
biét, dé thu dugc ID té bao dua trén tin hiéu déng b0 so cép va tin hiéu déng bo
thir cdp. Ngoai ra, s6 khung hé thdng toan bo hogc mot phan c6 thé thu duoc.

Trong thiét ké kha thi, sy tuong Ung gifta s6 trinh tu ctia séng mang
phu trong nhém thir ba ctia cc phan tir tai nguyén va ky hiéu diéu ché hofic
phan tir trinh ty cta tin hiéu thir ba gidng nhu su twong Umg gifta s6 trinh tu cua
song mang phu trong nhém thir tu cta céc phén tir tai nguyén va ky hiéu didu
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ché hodc phan tir trinh ty cla tin hiéu thtr tu, nén viéc dnh xa gilra tin hi¢u va
phan tr tai nguyén tré nén don gian hon.

Trong thiét ké kha thi, trudc khi thiét bi mang truyén tin hidu tht ba va
tin hiéu thtr tu, phuong phép con bao gdm: x4c dinh, bang thiét bi mang, vi tri
séng mang phu cta tin hiéu thir ndm s& dugc truyén va vi tri séng mang phu cia
tin hiéu tht sdu s& dugc truyén, trong d6 cic séng mang phu dugc chiém bai tin
hiéu thr ndm 13 c4c séng mang phu lién tuc trong nhém thir ndm cua céc phén tir
tai nguyén, va cac séng mang phu duoc chiém boi tin hiéu thir sau 14 cac séng
mang phu lién tyc trong nhém thir sdu cta cac phan tir tai nguyén, sd lugng cia
cac sobng mang phu dugc chiém béi tin hiéu thit nam giéng nhu s6 lugng clia cac
séng mang phu duoc chiém béi tin hiéu tht sau, khoadng cach séng mang phu
trong nhém thtr ndm cua céac phan tir tai nguyén gidng nhu khoang cich séng
mang phy trong nhom thir nhét cia cac phan tir tai nguyén va/hodc nhom thir ba
clia cac phan tir tai nguyén, khoang cach séng mang phu trong nhém thir sdu cua
céc phan tir tai nguyén gidng nhu khoang cach séng mang phuy trong nhém thir
hai ctia cc phan tir tai nguyén va/hodc nhom th tu clia céc phan tir tai nguyén,
va tin hiéu thr ndm va tin hiéu tht sdu la cac tin hiéu kénh phat rong tht nhét
hoiic cac tin hiéu khdi thong tin hé théng thir nhét. theo cach nay, thiét bi dau
cudi thu duge thong tin can thiét duge yéu cau boi xur ly truy cap sau do, vi dy,
céc tin hidu kénh phét rong thir nhat hodic céc tin hiéu khdi thong tin hé thong
tht nh4t bao gdm cac tham sd nhu thong tin truyén hoa tiéu do, trinh tu truyén
tin hiéu truy cép ngau nhién, tai nguyén truyén tin hiéu truy cp ngau nhién, va
bang thong hé thong.

Trong thiét ké kha thi, vi tri cta phan tir tai nguyén ma mang tin hiéu
dit liéu cta tin hiéu thir ndm va trong nhom thtr nAm cua cac phén tr tai nguyén
gibng nhu vi tri ctia phin tir tai nguyén ma mang tin hiéu dir liéu cta tin higu thir
sdu va trong nhom thr sdu cua cac phan tir tai nguyén; va vi trf cla phan tir tai
nguyén ma mang tin hiéu hoa tiéu cua tin hiéu thir ndm va trong nhom thtr nam
clia c4c phan tir tai nguyén gidng nhu vi tri cta phén tr tai nguyén ma mang tin
hiéu hoa tiéu cta tin hiéu th& sdu va trong nhoém thir sdu cta cac phan tir tai
nguyén, va phan tir tai nguyén 12 tai nguyén mién tan sd trong ky hiéu don vi.

Trong thiét ké kha thi, it nhit hai nhom cta cic phén t&r tai nguyén
trong nhém thit nhat ciia cac phn tir tai nguyén, nhém thir ba ctia cc phan tir tai
nguyén, va nhom thr ndm cua cac phén tir tai nguyén chiém céc tai nguyén mién
tan sd khac nhau trén cung tai nguyén mién thoi gian, va it nhat hai nhém cta
c4c phén tir tai nguyén trong nhom thir hai ctia cac phan tir tai nguyén, nhém tha
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tu cla cac phan tir tai nguyén, va nhém tha sdu cua céc phan tr tai nguyén
chiém céc tai nguyén mién tin s& khac nhau trén clng tai nguyén mién thoi
gian. Didu nay 1a vi tin hiéu th(r ndm va tin hiéu thir sdu khong chi bao gbm tin
hiéu trinh tu, cu thé 13, tin hiéu dir liéu, ma ciing bao gdm tin hiéu hoa tiéu, nén
viéc 4nh xa gita phan tir tai nguyén va tin hiéu tré nén don gian hon.

Trong thiét ké kha thi, trén tai nguyén mién thdi gian dugce chiém béi it
nhit mot nhém clia cac phan tir tai nguyén trong nhém thir nhét ctia cac phan tir
tai nguyén, nhom thtr ba cua cac phan tr tai nguyén, va nhém tht ndm cla céc
phan tir tai nguyén, tin hiéu tht bay chiém séng mang phu trong tai nguyén mién
tAn sb khéc v6i tai nguyén mién thn s§ dugc chiém boi it nhit mdt nhém cuia cc
phin tir tai nguyén trong nhém thir nhat cta cac phan t tai nguyén, nhém thi ba
clia cac phan tir tai nguyén, va nhém thir ndm cua céc phan tir tai nguyén. Tin
hiéu thtr bay 13 tin hiéu kénh phéat rong thir hai hodc tin hiéu khéi thong tin hé
théng thir hai, va tai nguyén mién thoi gian duge chiém béi tin hiéu thir bay 16n
hon hodc bang tai nguyén mién thoi gian dugc chiém bi it nhit mét trong s tin
hiéu thtr nhét, tin hidu thi ba, va tin hidu tht ndm. Cy thé 13, tin hiéu thi nht,
tin hiéu thtr ba, tin hiéu thir nim, va tin hiéu thr bay 1a cac tin hiéu phén chia tan
s6 trén cung tai nguyén mién thoi gian. Tin hiéu kénh phat rong thir hai hogc tin
hiéu khéi thong tin hé thdng thir hai ¢6 thé mang thong tin khéc, vi dy, thong tin
cAu hinh truy cap ngau nhién.

Trong thiét k& kha thi, it nhét hai nhém cta céc phan tir tai nguyén
trong nhom thr nhét ctia cac phan tir tai nguyén, nhom thir ba cia cac phén tir tai
nguyén, va nhém thtr ndm cua cac phan tir tai nguyén c6 thé duoc bb tri tai séng
mang thtr nhét, it nht hai nhom cta cc phan ti tai nguyén trong nhom thir hai
clia cc phan tir tai nguyén, nhom thir tu clia cac phan tir tai nguyén, va nhém
thir s4u cua cac phan tir tai nguyén cé thé dugc bd tri tai song mang thir hai, va
song mang thir nhét va séng mang tht hai chiém cac tai nguyén mién tan sd
khac nhau. Diéu nay gitp cic thiét bi dau cudi hd trg cac séng mang phu khac
nhau thu tin hiéu duogc yéu cAu trong séng mang tuong Umg.

Trong thiét ké kha thi, nhém th® nhat clia cac phan twr tai nguyén
chiém it nhat mot don vi tai nguyén mién tAn sb trong séng mang thir nhét,
nhém thr hai cta céc phan tir tai nguyén chiém it nhat mot don vi tai nguyén
mién tan sb trong séng mang th hai, va sb trinh tu ctia don vi tai nguyén mién
tAn s6 ma dugc chiém boi nhém thi nhit cla c4c phan tir tai nguyén trong song
mang thir nhét gibng nhu s6 trinh ty cta don vi tai nguyén mién tan sé ma duoc
chiém boi nhom thtt hai ctia cdc phan tir tai nguyén trong séng mang thi hai;
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nhém thir ba clia cac phan tir tai nguyén chiém it nhat mét don vi tai nguyén
mién tin s trong séng mang thir nhat, nhém thi tu cta cac phan tir tai nguyén
chiém it nhat mot don vi tai nguyén mién tan sd trong séng mang thit hai, va s6
trinh tu ctia don vi tai nguyén mién tAn s6 ma duoc chiém boi nhom thir ba cla
céc phan tr tai nguyén trong séng mang thir nhit gidng nhu sd trinh tw clia don
vi tai nguyén mién tin sb ma dugc chiém béi nhém thir tu cta cac phan tir tai
nguyén trong séng mang thtr hai; nhom thr ndm cta cac phan tr tai nguyén
chiém it nhit mot don vi tai nguyén mién tan sd trong séng mang thir nhét,
nhém thr sdu ctia cac phan tr tai nguyén chiém it nhat mot don vi tai nguyén
mién tan sb trong séng mang thi hai, va s trinh tu cta don vi tai nguyén mién
tan s& ma duoc chiém boi nhém thr ndm cua céc phan tir tai nguyén trong séng
mang thtr nhéit gidng nhu s6 trinh tu cuia don vi tai nguyén mién tan sé ma duoc
chiém boi nhém thir sdu clia cac phan tir tai nguyén trong séng mang thir hai; va
don vi tai nguyén mién tan s 1a nhém ciia cac séng mang phu.

Theo khia canh khéc, phuong phéap truyén tin hiéu duoc dé xuét, bao
gdm cac bude: thu, bing thiét bi ddu cubi, tin hiéu thir nhat va tin higu thtr hai
ma dugc truyén boi thiét bi mang, trong d6 cac séng mang phu duoc chiém bai
tin hiéu thir nhét 13 cc séng mang phy lién tuc trong nhém thi nhét cla cic
phan tir tai nguyén, cic song mang phu duge chiém bai tin higu thir hai 1a céc
song mang phu lién tuc trong nhom thir hai cua cac phén tir tai nguyén, s6 luong
cua cac song mang phu dugc chiém béi tin hiéu tht nhit giéng nhu s6 lugng cla
c4c séng mang phu dugc chiém béi tin hiéu thir hai, va khoang cich séng mang
phu trong nhom thur nhat clia cac phan tir tai nguyén khéac véi khoang cach song
mang phu trong nhom thtr hai cua céc phin tir tai nguyén; va thuc hién, béng
thiét bi diu cudi, phét hién trén tin hiéu thir nhat va tin hiéu thir hai, hodc thuc
hién, bing thiét bi dau cudi, didu ché va do trén tin hiéu thir nhat va tin hiéu thi
hai, hodac thuc hién, béng thiét bi dau cudi, giai didu ché va giai ma trén tin hiéu
tht nhat va tin hiéu th hai.

Trong thiét ké kha thi, tin hiéu thi nhat va tin hiéu thir hai 1a cic tin
hiéu dong bo, cac séng mang phu lién tuc khong bao gdm séng mang phy thir
khong, nhom thir nhét cia cac phan tir tai nguyén va nhom thir hai clia cac phan
tr tai nguyén chiém cung luong ky hiéu hodc cac lugng ky hiéu khac nhau trong
midn thoi gian, va chiém mot ky hiéu hogc it nhét hai ky hiéu lién tiép trong
mién thoi gian.

Trong thiét k& kha thi, sy tuong Ung gifta s6 trinh tu cia séng mang
phu trong nhém thir nhét cta cac phan tir tai nguyén va ky hiéu diéu ché hoac
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phan tir trinh tu clia tin hiéu thir nhét gibng nhu sy twong Ung gifta sd trinh tu
cua séng mang phu trong nhom thir hai cua cac phén tir tai nguyén va ky hiéu
didu ché hodc phan tir trinh tu clia tin hiéu th{ hai.

Trong thiét ké kha thi, phuong phap con bao gbm budc: thu, béng thiét
bi du cudi, tin hiéu thtr ba va/hodc tin hiéu thir tu ma duoc truyén béi thiét bi
mang, trong d6 cac song mang phy dugc chiém béi tin hiéu thi ba 1a c4c song
mang phu lién tuc trong nhoém thir ba cua céc phan tir tai nguyén, khoang cach
séng mang phu trong nhom thir ba cua céc phén tr tai nguyén gidng nhu khoang
cach séng mang phu trong nhom thir nhét cta céc phan tir tai nguyén, cic song
mang phu dugc chiém boi tin higu thtr tu 1a cac séng mang phuy lién tuc trong
nhém ther tu cta cdc phan tir tai nguyén, khoang céch séng mang phu trong
nhém thi tw cla céc phan tir tai nguyén gidng nhu khoang cach séng mang phu
ctia nhom thir nhét cla cac phan tir tai nguyén hodc nhém thi ba ctia cac phan ti
tai nguyén, tin hiéu thir nhat 13 tin hiéu ddng bo so cap, tin hiéu thir ba bao gdm
it nhét tin hiéu ddng bo thir cip, va tin hidu thir tu 13 tin hiéu kénh phét rong
hosc tin hidu khdi thong tin hé thong.

Theo khia canh khéc nita, thiét bi mang dugc dé xuét, bao gém: bd
phan xit 1y, dugc tao cdu hinh dé x4c dinh vi trf séng mang phy cua tin hiéu s&
duoc truyén thir nhat va vi tri séng mang phu cla tin hig¢u s& dugc truyén thir
hai, trong d6 cac séng mang phu dugc chiém béi tin hiéu thi nht 13 céc séng
mang phu lién tuc trong nhém thu nhit cta céc phdn tir tai nguyén, céc song
mang phu dugc chiém béi tin hiéu tht hai 13 c4c séng mang phu lién tyuc trong
nhém thtt hai cta céc phén tir tai nguyén, s6 lugng cua cac séng mang phy dugce
chiém bdi tin hiéu tht nhit gidng nhu sd luong clia cdc séng mang phu dugc
chiém béi tin hiéu thi hai, va khoang cach séng mang phu trong nhém thr nhét
clia cac phan tir tai nguyén khac voi khoang cach séng mang phu trong nhom
th(t hai cia cac phan tir tai nguyén; va bd truyén, dugc tao chu hinh dé: truyén
tin hiéu th® nhét tai vi tri séng mang phu d& dugc xéac dinh cla tin hiéu thu nhét,
va truyeén tin hiéu tht hai tai vi tri séng mang phu da duoc xéac dinh cuda tin hiéu
thur hai.

Trong thiét k& kha thi, tin higu th nhat va tin hiéu thir hai 1a céc tin
hiéu ddng b, cac séng mang phy lién tuc khong bao gbdm séng mang phy thtr
khong, nhom thr nhit ciia céc phan tir tai nguyén va nhém thir hai ctia céc phan
tlr tai nguyén chiém cung luong ky hiéu hodc cac lugng ky hiéu khac nhau trong
midn thoi gian, va chiém mot ky hiéu hodc it nhét hai ky hiéu lién tiép trong
mién thoi gian.
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Trong thiét ké kha thi, sy twong Ung gifra s6 trinh tu clia séng mang
phu trong nhom thur nhit cua céc phan tir tai nguyén va ky hiéu didu ché hodc
phan tir trinh ty cla tin hiéu thi nhét gibng nhu sy twong Umg gitra sd trinh tu
cla séng mang phu trong nhom thir hai cta céc phan tir tai nguyén va ky hiéu
didu ché hodc phan tir trinh ty ca tin hiéu thi hai.

Trong thiét k& kha thi, bo phan xir Iy con duge tao cdu hinh dé: xéc
dinh vi tri song mang phu cua tin hiéu thir ba s& duogc truyén va vi tri séng mang
phu cua tin hiéu thr tu s€ duoc truyén, trong d6 céc séng mang phu dugc chiém
b&i tin hiéu tht ba 1 cac séng mang phu lién tuc trong nhém thir ba cta cac
phan tir tai nguyén, cac séng mang phu duoc chiém boi tin hidu tht tu 1a cc
séng mang phu lién tuc trong nhém thir tw cua cac phan tir tai nguyén, s6 luong
cta cdc song mang phu dugc chiém bai tin hidu thir ba gidng nhu sd luong cla
cac song mang phu duoc chiém béi tin hiéu thtr tu, khoang cach song mang phu
trong nhom thtr ba cia cac phan tr tai nguyén gidng nhu khoang cach song
mang phu trong nhéom thir nhit cua cac phan tir tai nguyén khoang céach song
mang phu trong nhom thir tu cta cac phan tir tai nguyén gidng nhu khoang cach
séng mang phu trong nhém thir hai cla cac phan tir tai nguyén, tin hiéu thir nhét
va tin hiéu th{r hai 1a cac tin hiéu dong bo so cap, va tin hiéu thir ba va tin hiéu
thir tu bao gdm it nhat cac tin hiéu dong bd thir cép.

Trong thiét ké kha thi, su twong tmg gilta s6 trinh tu clia séng mang
phu trong nhom thir ba cta céc phan tir tai nguyén va ky hiéu didu ché hodc
phan tir trinh tu cla tin hi€u thir ba gidng nhu sy twong Umg gifta s6 trinh tu ctia
séng mang phu trong nhom thir tu cua céac phan tir tai nguyén va ky hiéu diéu
ché hoic phan tw trinh tu cda tin hiéu tha tu.

Trong thiét ké& kha thi, bd phan xi Iy con duge tao céu hinh dé: xéc
dinh vi trf séng mang phu cua tin hiéu thtr ndm s& duoc truyén va vi tri séng
mang phu cua tin hiéu thir sdu s€ duge truyén, trong d6 cac sdng mang phu dugc
chiém béi tin hiéu tha nidm 1a cac séng mang phu lién tuc trong nhom thr nam

clia c4c phan tir tai nguyén, cac song mang phu dugce chiém boi tin hidu tht séu
13 cac séng mang phu lién tuc trong nhom thir sdu cia cac phén tir tai nguyen sd
luong cua cac séng mang phu duge chiém boi tin hiéu thr ndm gidng nhu sd
luong cua cdc séng mang phu duge chiém boi tin hidu thir sdu, khoang cach
séng mang phy trong nhém thir ndm cua cac phan tr tai nguyén gidng nhu
khoang céch séng mang phu trong nhom thir nhét clia cac phan tir tai nguyén
va/hodc nhém thir ba cia cac phan tir tai nguyén, khoang cach séng mang phu
trong nhom thlr sau cua cac phén tir tai nguyén gidng nhu khoang céch song
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mang phu trong nhém thir hai cia cac phan tir tai nguyén va/hodc nhom thir tu
cua cac phén tlr tai nguyén, va tin hiéu th ndm va tin higu thr siu la céc tin hi¢u
kénh phat rong thir hogic c4c tin hiéu khdi thong tin hé thong thir nhét.

Trong thiét ké kha thi, vi trf clia phan tir tai nguyén ma mang tin hiéu
dit lidu cua tin hiéu thir ndm va trong nhém thir ndm cua cac phan tir tai nguyén
gidng nhu vi tri clia phan tir tai nguyén ma mang tin hiéu dir liéu cta tin hiéu thu
sdu va trong nhom thr sdu cia cac phan tir tai nguyén; va vi trf cla phén tir tai
nguyén ma mang tin hiéu hoa tiéu cta tin hiéu thir ndm va trong nhém thr nam
clia cac phan tir tai nguyén gidng nhu vi tri clia phan tr tai nguyén ma mang tin
hiéu hoa tiéu cta tin hiéu th& sdu va trong nhém thir sdu cta cac phén tir tai
nguyeén, va phén tir tai nguyén 13 tai nguyén mién tan s trong ky hiéu don vi.

Trong thiét ké kha thi, it nhit hai nhém cla cac phan tir tai nguyén
trong nhém thir nhit ciia cac phén tir tai nguyén, nhém thir ba ciia cac phén tir tai
nguyén, va nhom thir ndm cua cac phén tir tai nguyén chiém céc tai nguyén mién
tan s6 khac nhau trén cing tai nguyén mién thoi gian, va it nhét hai nhém cta
céc phan tir tai nguyén trong nhém thi hai ctia cac phan ti tai nguyén, nhém thir
tu cha cac phan tir ti nguyén, va nhém thtr sdu cla cac phan tir tai nguyén
chiém cac tai nguyén mién tAn sd khéc nhau trén cling tai nguyén mién thoi
gian.

Trong thiét ké kha thi, trén tai nguyén mién thoi gian dugc chiém boi it
nhit mdt nhém clia cac phan tir tai nguyén trong nhom thir nhét cta cic phan tir
tai nguyén, nhom thir ba cta cac phén tir tai nguyén, va nhom thir ndm ctia céc
phan tir tai nguyén, tin hiéu thtr bay chiém séng mang phu trong tai nguyén mién
tan sd khac véi tai nguyén mién tin s6 duge chiém bai it nhat mot nhém cia cac
phan tlr tai nguyén trong nhém thir nht ctia cac phan tir tai nguyén, nhém tha ba
cla c4c phan tir tai nguyén, va nhém thir ndm cua céc phan tir tai nguyén. Tin
hiéu tht bay 13 tin hiéu kénh phat rong thir hai hodc tin hiu khéi thong tin hé
théng tht hai, va tai nguyén mién thoi gian duge chiém béi tin hiéu thir bay 16n
hon hodc bang tai nguyén mién thoi gian duoc chiém béi it nhit mot trong s6 tin
hiéu thtr nhét, tin hidu tht ba, va tin hiéu thir ndm.

Trong thiét ké kha thi, it nhét hai nhém clia céc phan tir tai nguyén
trong nhom thir nhat clia céc phan tir tai nguyén, nhém thit ba clia cac phan tir tai
nguyén, va nhom thir ndm cua céc phén tir tai nguyén cé thé duogc b trf tai séng
mang thir nhét, it nhét hai nhém cta céc phin tir tai nguyén trong nhom thi hai
clia c4c phéan tir tai nguyén, nhom thir tu clia cac phén tr tai nguyén, va nhém
thir s4u cua cac phan tir tai nguyén cé thé dugc bd tri tai song mang thr hai, va
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song mang thir nhat va séng mang thr hai chiém céc tai nguy€n mién tan s6
khac nhau.

Trong thiét ké kha thi, nhém thtr nhét cua cac phan tir tai nguyén
chiém it nhdt mdt don vi tai nguyén mién tAn s trong séng mang thir nhét,
nhém tht hai cla céc phén tir tai nguyén chiém it nhdt mot don vi tai nguyén
mién tAn sd trong séng mang thir hai, va s trinh tu ctia don vi tai nguyén mién
tAn s6 ma duoc chiém béi nhom thi nhat ctia cac phan tir tai nguyén trong soéng
mang thir nhit gidng nhu s6 trinh tu cta don vi tai nguyén mién tin s6 ma duoc
chiém bdi nhém tht hai cta cac phan tir tai nguyén trong séng mang tht hai;
nhém thtr ba cla céc phan tir tai nguyén chiém it nhat mét don vi tai nguyén
mién tin sb trong séng mang thi nhit, nhém thi tu cta cac phan tir tai nguyén
chiém it nhat mot don vi tai nguyén mién tin s trong séng mang thir hai, va sd
trinh tu cua don vi tai nguyén mién tin s ma duoc chiém boéi nhom tha ba cla
c4c phan tir tai nguyén trong séng mang thir nhét gibng nhu s6 trinh ty cua don
vi tai nguyén mién tAn s6 ma dugc chiém boi nhém tht tu cla cac phan tir tai
nguyén trong séng mang thtr hai; nhém thtr ndm cua céc phan tir tai nguyén
chiém it nhit mot don vi tai nguyén mién tAn s trong séng mang thi nhét,
nhém thtr séu cia céc phan tir tai nguyén chiém it nhit mot don vi tai nguyén
mién tin sb trong séng mang th( hai, va sb trinh tu ctia don vi tai nguyén mién
tan s& ma duoc chiém bdi nhém thit ndm cua cc phan tir tai nguyén trong séng
mang thtr nhét gidng nhu s trinh tu ctia don vi tai nguyén mién tan sb ma dugc
chiém boi nhém thir séu cta cac phan tir tai nguyén trong séng mang thir hai; va
don vi tai nguyén mién tan sb 12 nhém cia cac séng mang phu.

Theo khia canh khdc nfta, thiét bi dau cudi dugc dé xuat va bao gom:

b6 thu, duoc tao cAu hinh d& thu tin higu thi nhat va tin hiéu thir hai
ma duge truyén boi thiét bi mang, trong d6 cac soéng mang phu dugc chiém bai
tin hiéu thr nhét 13 cc séng mang phu lién tyc trong nhém thu nhét cla cic
phan tir tai nguyén, cac séng mang phu duoc chiém béi tin hiéu thit hai 1a cac
song mang phu lién tuc trong nhom thir hai cia céac phan tir tai nguyén, s6 luong
cua cac song mang phu dugc chiém béi tin hiéu thi nhit giéng nhu s6 luong cua
cac song mang phu dugc chiém béi tin hiéu thi hai, va khoang cach séng mang
phu trong nhom thur nhit ctia cac phan tir tai nguyén khéc v6i khoang cach séng
mang phu trong nhoém thir hai cia cac phan tr tai nguyén; va bd phén xu 1y,
duoc tao cAu hinh d& thyc hién do trén tin hiéu tht nhét va tin hiéu th hai; hodc
bo phan xt 1y, duoc tao cAu hinh dé thuc hién giai diéu ché va do trén tin hidu
thtr nhét va tin hiéu tht hai; hodc bd phén xi Iy, dugc tao cAu hinh dé thuc hién
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giai didu ché va giai ma trén tin hidu thi nhat va tin hiéu th hai.

Trong thiét ké kha thi, tin hi¢u th& nhét va tin hiéu thr hai 1a céc tin
hiéu ddng bo, cac séng mang phu lién tuc khéng bao gdm séng mang phu thir
khong, nhém thir nhét ciia cac phn tir tai nguyén va nhém thir hai ctia cac phan
t& tai nguyén chiém cling lugng ky hiéu hodc cac luong ky hi¢u khic nhau trong
mién thoi gian, va chiém mot ky higu hogc it nhét hai ky hiéu lién tiép trong
mién thoi gian.

Trong thiét ké kha thi, sy twong Ung gifta s6 trinh tuy cua séng mang
phu trong nhém thir nhét clia céc phan tir tai nguyén va ky hiéu diéu ché hogc
phan tir trinh ty cta tin hiéu thir nhét gidng nhu su tuong Ung gifta sd trinh tu
ciia séng mang phu trong nhom thir hai cta céc phan tir tai nguyén va ky hiéu
didu ché hodc phan tir trinh tw cta tin hiéu thir hai.

Trong thiét ké kha thi, bd thu con dugc tao cAu hinh dé: thu tin hiéu
th ba va/hodc tin hiéu th tu ma dugc truyén bai thiét bi mang, trong dé cac
séng mang phu duogc chiém boi tin hiéu thtr ba 13 cdc séng mang phu lién tuc
trong nhoém thtr ba cia cac phan tr tai nguyén, khoang cach séng mang phu
trong nhém thtr ba cua céac phan tr tai nguyén gidng nhu khoang cach song
mang phu trong nhom thir nhit clia cic phan tir tai nguyén, cac sdng mang phu
duoc chiém boi tin hidu thir tu 13 cac séng mang phu lién tuc trong nhom thir tu
clia cac phan tir tai nguyén, khoang cach séng mang phy trong nhém thir tu ctia
céc phan tir tai nguyén gidng nhu khoang cach séng mang phu ctia nhém thur
nhit cta cac phan tir tai nguyén hodc nhom thir ba ctia cac phén tir tai nguyén,
tin hidu thtr nhét 14 tin hiéu ddng b6 so cAp, tin hiéu thir ba bao gdm it nhét tin
hiéu ddng bd thir cAp, va tin hidu tht tu 1 tin hiéu kénh phat rong hogc tin hiéu
khi thong tin hé théng.

Theo khia canh khéc nita, mdt phuong én cua sang ché dé xuét phuong
tién luu trlt may tinh, duoc tao cAu hinh dé luu trit 1énh phin mém mdy tinh
duoc st dung boi thiét bi mang trén day, va phuong tién luu trft méy tinh bao
gém chuong trinh dugc str dung dé thuc hién bdn khia canh trén day.

Theo khia canh khac nita, mot phuong an cua sang ché d& xuat phuong
tién luu trlr may tinh, duoc tao cAu hinh dé luu trit 1énh phén mém may tinh
dugc sir dung boi thiét bi dau cudi trén day, va phuong tién luu trit may tinh bao
gém chuong trinh dugc str dung dé thuc hién bdn khia canh trén day.

Céac phuong an cua sang ché dé xuét phuong phap truyén tin hiéu, thiét
bi mang, va thiét bi dau cudi. Thiét bi mang xac dinh vi trf séng mang phu ctia
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tin hiéu s& dugc truyén thi nhét va vi tri séng mang phu cta tin hiéu s& duoc
truyén thir hai. C4c séng mang phu dugc chiém boi tin hidu thi nhat 13 cac séng
mang phu lién tuc trong nhom thir nhat ctia cac phan tir tai nguyén, cic song
mang phu dugc chiém bai tin hiéu tht hai 13 cac séng mang phu lién tuc trong
nhém thtr hai ctia cac phan tir tai nguyén, sd lugng cua cac séng mang phy dugce
chiém boi tin hiéu tht nhét giéng nhu b lugng cua cac séng mang phu dugc
chiém béi tin hidu thtr hai, va khoang cch séng mang phu clia nhom thir nhét
clia cac phén tir tai nguyén khac v6i khoang cach séng mang phu ctia nhom thir
hai cia cac phan tir tai nguyén. Thiét bi mang truyén tin hidu thu nhét tai vi tri
song mang phu di dugc xéac dinh cla tin higu thi nhét, va truyén tin hiéu thi hai
tai vi trf song mang phu dd dugc x4c dinh cua tin hi¢u thir hai. Theo cach nay,
khi tin hiéu thtr nhét va tin hiéu thir hai c6 thé duge st dung dé dong bd thoi
gian-tAn sb va tim kiém t& bao, thiét bj ddu cudi c6 thé thu dugc thong tin lién
quan ma dugc sir dung dé truy cap té bao, d8 hd tro thiét bi dau cudi trong truy
clp céc té bao voi cac khoang cach song mang phu khéc nhau hodc truyén thong
v6i thiét bi mang bang cach sir dung céc tai nguyén thoi gian-tin sb véi cac
khoang cach song mang phu khac nhau. Didu nay co thé giai quyét van dé cla
cach truyén tin hiéu bing thiét bi mang d8 cho phép thiét bi du cudi truy cap hé
théng ma hd tro nhiéu khoang cach séng mang phu.

Mo ta van tat cac hinh vé

FIG. 1 1a gian dd cta kién tric mang theo mdt phuong an cla sang
ché;

FIG. 2 1a gian d cu tric cla thiét bi dau cudi theo mot phuong 4n clia
sang ché;

FIG. 3A va FIG. 3B 13 luu d gian lugc ciia phuong phap truyén tin
hiéu theo mot phuong &n cla sang ché;

FIG. 4 14 gian d0 cla c4c tai nguyén thoi gian-tin s6 véi cac khoang
c4ch séng mang phu khéc nhau theo mdt phuong an cua sang ché;

FIG. 5 la gian dd clia c4c tai nguyén thoi gian-tan s6 ma dugc st dung
dé truyén tin hiéu tht nhat va tin hiéu thir hai va c6 cac khoang cach séng mang
phu khac nhau theo mt phuwong an cua sang ché;

FIG. 6 1a gian dd cAu tric cua thiét bi mang theo mot phuong &n cla
séng ché;

FIG. 7 la gidn dd cAu tric cua thiét bi mang theo mot phuong an cla
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sang che;

FIG. 8 la gian dd cau tric cla thiét bi mang theo mot phuong 4n cta
sang ché;

FIG. 9 1a gian dd cAu tric cta thiét bi diu cudi theo mot phuong an clia
sang ché;

FIG. 10 1a gian dd cAu truc cta thiét bi dau cudi theo mot phuong an
cla sang ché; va

FIG. 11 1a gidn dd cu trac cua thiét b diu cudi theo mot phuong én
ctia sang ché.
M3 ta chi tiét sang ché

Céac phuong an cua sang ché c6 thé dugc ap dung cho hé théng truyén
théng khong day, vi dy, cd thé duoc ap dung cho hé théng truyén théng 5G (thé
hé tht nim - fifth generation), va dac bi¢t 1a co thé dugc ap dung cho kich ban
ung dung trong do thiét bi dau cudi truy cdp phia mang trong hé théng truyén
thong 5G. Hé théng truyén thong 5G c6 thé hd tro cac dich vu khac nhau, céc
kich ban trién khai khac nhau, va céc phé khéc nhau. Dich vu ¢6 thé 13, vi du,
dich vu dai rong di dong nang cao (enhanced Mobile Broadband, eMB), dich vu
truyén thong loai may (Machine Type Communication, MTC), dich vu truyén
thong siéu tin cdy va do tré thdp (Ultra-reliable and low latency
communications, URLLC), dich vu phat da diém phéat rong da phuong tién
(Multimedia Broadcast Multicast Service, MBMS), hoac dich vu dinh vi. Kich
ban trién khai c6 thé 13, vi dy, kich ban diém néng (hotspot) trong nha, kich ban
day dac trong thanh phé, kich ban ngoai 6, kich ban phu séng 16n trong thanh
phé, hoiic kich ban dudng st tbe do cao. Phd c6 thé 13, vi dy, khoang tan s6 bét
ky trong 100 GHz.

Mot phuong én cua sang ché @ xuét kién troc mang. Nhu duge thé
hién trén FIG. 1, kién trGc mang bao gém thiét bi mang va thiét bi dau cudi. Vi
du, thiét bi mang c6 thé 13 tram géc, va thiét bi dau cudi c6 thé 1a thiét bi nguoi
dung (User Equipment, UE).

Trong phuong 4an ndy cua sang ché, vi du trong d6 thiét bi mang 13
tram géc duoc st dung. Tram géc 13 thiét bi ma duoc trién khai trong mang truy
cap vo tuyén va duoc tao cAu hinh dé cung cip chtc ning truyén thong vo
tuyén. Trong hé théng truyén thong 5G, thiét bi ma cung cép chirc ning thiét bi
mang bao gdm (evolved Node B, eNB), niit vo tuyén m&i B (New Radio NodeB,
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oNB), bo phan trung tAm (Centralized Unit, CU), bd phén phén phoi
(Distributed Unit, DU), bd didu khién vo tuyén moi, va tuong tu.

Trong phuong an nay cia sang ché, thiét bi ddu cudi co thé 13 bat ky
mot trong sé sau, va thiét bi dau cubdi c¢b thé ¢b dinh hoic di dong. Thiét bi dau
cubi c6 thé bao gdm nhung khéng bi gii han & tram (Station), tram di dong
(Mobile Station), b thué bao (Subscriber Unit), may tinh c4 nhén (Personal
Computer), may tinh dé ban (Laptop Computer), mdy tinh bang (Tablet
Computer), ) tay (Netbook), thiét bi dau cudi (Terminal), dién thoai t& bao
(Cellular Phone), thiét bi cadm tay (Handheld), dién thoai khong ddy (Cordless
Phone), thiét bi ky thuat s6 hd tro ca nhan (Personal Digital Assistant, PDA), thé
dir liéu (Data Card), thiét bi cdm kénh truyén ndi tiép van ning (Universal Serial
Bus, USB), thiét bi truy cap Wi-Fi di dong (MiFi Devices), dong ho thong minh,
kinh théng minh, médem (Modem) khong day, bd dinh tuyén khong day, tram
vong cuc bd khong day (Wireless Local Loop, WLL), va tuong tu.

Vi du trong d6 thiét bi ddu cubi 14 dién thoai di dong dugc st dung.
FIG. 2 14 so dd khéi ctia cAu trac mdt phan ctia dién thoai di dong lién quan dén
mot phuong én cua sang ché. Dya vao FIG. 2, dién thoai di dong bao gém cac
thanh phan nhu mach thn sb v6 truyén (Radio Frequency, RF) 210, ngudn dién
220, b xit I 230, bd nhé 240, bd dau vao 250, bd hién thi 260, bd cam bién
270, va mach audio 280. Nguoi ¢ hidu biét trung binh vé linh vuc k¥ thuét nay
c6 thé hidu 1a cAu tric cta dién thoai di dong dugc thé hién trén FIG. 2 khong
tao thanh gidéi han trén dién thoai di dong, va dién thoai di dong co thé bao gém
nhidu thanh phin hon hogc it thanh phin hon so véi cac thanh phén dugc the
hién trong hinh vé&, hodc két hop mot s6 thanh phén, hodc ¢o6 cac cach sép xép
thanh phan khac nhau.

Céac phuong an cua sang ché d& xuit phuong phap truyén tin hiéu, thiét
bi mang, va thiét bi ddu cudi, dugc ép dung cho hé théng truyén théng 5G. Khi
thiét bj mang truyén tin hiéu thir nhat va tin hidu tht hai, tin hiéu thir nhat duoc
anh xa dén nhém tht nhét ctia céc phan tir tai nguyén, tin hiéu thir hai dugc 4nh
xa dén nhom tht hai clia céc phan tir tai nguyén, va tin hiéu thu nhét chiém cac
song mang phu lién tuc trong nhom tha nhat ctia cdc phan tir tai nguyén, tin hiéu
tht hai chiém cac séng mang phu lién tuc trong nhom thir hai ctia cac phan tir tai
nguyén, va cac khoang cach song mang phu trong nhom tht nhit cua céc phan
tr tai nguyén va nhom thir hai cta cac phan tr tai nguyén 1a khéc nhau, nén hé
thdng truyén thong 5G cb thé hd trg thit bi ddu cudi trong viéc thu céc tin hiéu
ma duge truyén bai thiét bi mang va c6 cac khoang cach séng mang phu khac
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nhau, dé cho phép thiét bi dau cudi truy cap hé théng ma hd trg nhidu khoang
cach séng mang phu.

Moét phuong an cua sang ché @& xuit phuong phap truyén tin hidu.
Nhu duoc thé hién trén FIG. 3A va FIG. 3B, phuong phéap nay bao gdm céc
budc sau.

301. Thiét bi mang x4c dinh vi tri séng mang phuy cta tin higu s& dugc
truyén thir nhit va vi trf séng mang phu cua tin hiéu s& dugc truyén thir hai,
trong do6 cac song mang phu dugc chiém boi tin hiéu thir nhit 1a cic séng mang
phu lién tuc trong nhom thir nhAt cta cac phan tir tai nguyén, cac song mang phu
duoc chiém boi tin hidu thit hai 14 cic séng mang phu lién tyc trong nhom thir
hai ctia cac phan tir tai nguyén, sb luong ctia cac séng mang phu duoc chiém boi
tin hidu thir nhét gidng nhu s6 luong ctia cac séng mang phy duge chiém béi tin
hiéu th hai, khoang cach séng mang phu trong nhom thi nhét ctia cac phan tir
tai nguyén khéc véi khoang cach song mang phu trong nhom thir hai cua céc
phdn ti tai nguyén, va tin hidu thr nhét va tin hiu thi hai 1a cac tin hiéu dong
bd so cap.

Cu thé 13, tai nguyén kénh ¢ thé duoc chia tir trudc dua trén mién thoi
glan va mién tin s8. Nhu dugc thé hién trén FIG. 4, vi dy, tai nguyén kénh bao
gbm tai nguyén thir nhét va tai nguyén thir hai, tai nguyén thu nhét bao gom it
nhit mot nhém cla cac phan tr tai nguyén, va tai nguyén th hai bao gbm it
nhit mot nhom cla céc phan tir tai nguyén. Tung nhém cua céc phan tir tai
nguyén bao gdm nhiéu phan tir tai nguyén. Néu céac phan tir tai nguyén dugc
chia dya trén chiéu dai k}’/ hiéu trong mién thoi gian va duge chia dua trén séng
mang phu trong mién tin sd, thi phan tir tai nguyén c6 thé dugc hiéu la tai
nguyen mién tan sé theo don vi ctia chiéu dai ky hiéu. Khi thiét bi mang can
truyén tin hiéu, tin hiéu co thé duoc anh xa trén nhoém cta cac phan tir tai
nguyén dé truyén.

Vi du, khi thiét bi mang can truyén tin hiéu, thiét bi mang cd thé xéc
dinh, dua trén tin hi¢u s€ dugc truyén va loai clia thiét bi dau cudi duoc hd tro
béi thiét bi mang, nhém cla cac phan tir tai nguyén dé truyén tin hiéu, cu thé 13,
khoang cach séng mang phu cu thé cua céc tai nguyén duoc st dung dé truyén
tin hiéu. Vi du, tin hi€u s€ duoc truyén 14 tin hiéu ddng bd, loai clia thiét bi dau
cubi duoc hd tro boi thiét bi mang hd tro khoang cach séng mang phy thtr nhét
va khoang cach séng mang phu thir hai, va khoang cach song mang phu thu nhét
khac véi khoang cach séng mang phu thtr hai. Thiét bi mang c6 thé anh xa phan
t&r ctia tin hiéu th@ nhat trong tin hidu s& dugc truyén dén nhém tha nhét cla cac
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phan tir tai nguyén ma khong duoc chiém trong tai nguyén tht nhét, va anh xa
phén tir clia tin hidu thtr hai trong tin hiéu s& dugc truyén dén nhom thir hai clia
cac phan tir tai nguyén ma khong dugc chiém trong tai nguyén thir hai. Néu tin
hidu tht nhét chiém N séng mang phu trén nhom tht nhit cia cdc phan tir tai
nguyén, va tin hiéu thir hai chiém N séng mang phu trén nhom thir hai clia cac
phan tir tai nguyén, FIG. 5 1a gian dd ctia viée chiém tai nguyén cla tin hiéu tht
nhét va tin hiéu thtr hai trong mién thoi gian va mién tin sb. Cac phan tir cta tin
hidu thir nhét va tin hiéu tht hai c6 thé 1a céc tin hidu trinh tw khong duge diéu
ché, hodic ¢6 thé 14 cac phin tir cua tin hiéu ky hidu diéu ché. Khoang cach song
mang phu trong nhoém thur nhét clia cac phan tir tai nguyén 1a khoang cach song
mang phu thr nhét, va khoang cach séng mang phu trong phén tir tai nguyén thi
hai 13 khoang cach song mang phu tht hai; cu thé 13, khoang cach séng mang
phu trong nhom thur nhét clia cac phan tir tai nguyén khac véi khoang cach song
mang phu trong nhém thir hai cta cac phan tir tai nguyén. Cc séng mang phu
duoc chiém béi tin hiéu tht nhét trong nhém thi nhét cia cic phan tir tai
nguyén la cic séng mang phu lién tuc, va cac séng mang phu dugc chiém bai tin
hiéu thir hai trong nhém thtr hai cua cac phan i tai nguyén ciing 1a cac song
mang phu lién tuc. Néu nhom thir nhat ctia cac phan tir tai nguyén hodc nhoém
thr hai cia cac phan tir tai nguyén bao gdm séng mang phu thir khong, thi cac
song mang phu lién tuc khong bao gbm soéng mang phy tht khéng. Vi ca tin hiéu
thtr nhét va tin hidu tha hai 1a céc tin hiéu ddng bg, nén sb lugng cta cac séng
mang phu duoc chiém béi tin hiéu thir nhat giéng nhu s6 luong cua céc soéng
mang phu dugc chiém bai tin hiéu thir hai.

Nhu duoc thé hién trén FIG. 5, khi khoang cach song mang phu tuong
dbi nhoé, chidu dai ky hiéu mién thoi gian tuong doi dai; nguoc lai, khi khoang
cach song mang phu tuong d6i 16n, chidu dai ky hiéu mién thoi gian tuong d6i
ngén. Truong hop sau ¢6 thé cho phép tin hiéu dén duoc thiét bi ddu cudi nhanh
chong hon. Do d6, nhom thir nhat ctia cac phan tir tai nguyén va nhom thir hai
ctia cac phin tir tai nguyén c6 thé chiém cung luong ky hiéu hodc cc luong ky
hiéu khac nhau trong mién thoi gian, va chiém mot ky hiéu hodc it nhét hai ky
hiéu lién tiép trong mién thoi gian.

Tuy chon, thiét bi mang x4c dinh nhém cua cac phan tir tai nguyén c6
khoang cach séng mang phu cu thé dé truyén tin hiéu. Tin hiéu ddng bd tuong
tmg v6i khoang cach séng mang phu dugc yéu cdu dé dong bo gittra thiét bi dau
cubi va cac tai nguyén co cac khoang cach song mang phu khac nhau. Do do,
thiét bi mang truyén, trén tai nguyén tuong ung véi timg khoang cach séng
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mang phu, it nhat mot tin hiéu ddng bd c6 khoang cach song mang phu twong
ung.

Ngoai ra, phuong phép anh xa cla tin hiéu thu nhét trong nhém th
nhit cta céc phan tir tai nguyén c6 thé gibng nhu phuong phép 4nh xa cia tin
hiéu thr hai trong nhom thir hai cua cac phén tir tai nguyén. Vi dy, su trong ng
gilra sb trinh tu ctia séng mang phu trong nhém tha nhét ctia cac phan tir tai
nguyén va ky hidu didu ché hogic phin ti trinh tw ciia tin hi¢u tht nhat giong nhu
su tuong ung gifta sb trinh tu cua song mang phu trong nhom thtr hai cua cac
phin tir tai nguyén va ky hiéu diéu ché hogc phan t trinh ty cta tin higu thit hai.
Ky hidu didu ché 1a ky hiéu phirc ma thu duge qua diéu ché va anh xa, ky hiéu
phtrc dugc anh xa dén phan tir tai nguyén, va trinh ty clia ky hiéu phirc tuong
g voi sb trinh tu cua séng mang phu tuong Ung véi phan tir tai nguyén. Khi
phﬁn tr trinh tu co thé duoc hiéu 12 tin hiéu trinh tu s& dugc truyén va chua dugc
didu ché, vi du, khi tin hiéu 1a tin hiéu trinh tu Zadoff-chu, mot ph?ln tr trong
trinh tw duoc anh xa dén mot phﬁn tr tai nguyén, va trinh ty tuong tmg voi s6
trinh tu ciia séng mang phu trong do phan tir tai nguyén dugc b tri. Khi phuong
phép 4nh xa cta tin higu thtr nhat trong nhém thu nhit cta céc phan tir tai
nguyén gidng nhu phuong phép 4nh xa cta tin hiéu thir hai trong nhom th(r hai
cua cac phﬁn tlr tai nguyén, viéc thuc hién dnh xa gilra tin hiéu tht nhét va tin
hiéu thir hai va céc phin tir tai nguyén c6 thé don gian hon.

302. Thiét bi mang xé4c dinh vi trf séng mang phu cua tin hiéu thir ba s€
duoc truyén va vi tri séng mang phu cua tin higu thir tu s€ dugce truyén, trong d6
cac song mang phu dugc chiém béi tin hiéu thir ba 13 cdc séng mang phu lién tuc
trong nhom thir ba cua cac phén tir tai nguyén, cac séng mang phu dugc chiém
boi tin hidu tht tu 14 cac séng mang phu lién tuc trong nhém thir tu cua cac phan
tlr tai nguyen, s6 luong cua cic séng mang phy duoc chiém boi tin hiéu tht ba
giéng nhu s luong cia cic séng mang phu dugc chiém boi tin hiéu thir tu,
khoang cach séng mang phy trong nhom thir ba cua cac phan tir tai nguyén
gidng nhu khoang cach séng mang phy trong nhom thr nhit ctia cac phan tir tai
nguyen, khoang cach séng mang phuy trong nhom thir tu cta cac phén tir tai
nguyén gibng nhu khoang cach song mang phy trong nhom thir hai ctia cac phan
t&r tai nguyén, va tin hiéu thtr ba va tin higu thtr tu bao gdm it nhét céc tin hiéu
ddng bo thir cép.

Viéc thiét bi mang 1a tram gbc duge st dung lam vi du. Khi tin hiéu
thir nhat va tin hiéu tha hai 13 cde tin hiéu dong bd so cép PSS, tram gbe con can
truyén it nhét tin hiéu ddng bd thtr cép SSS, nén thiét bi dau cubi co thé do tin
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hiéu ddng bd so cép chinh x4c va nhanh chéng, va thuc hién do trén tin hi€u
ddng b thir cAp v6i gia dinh 13 tin hiéu ddng bd so cAp da biét, nhd vy hoan tat
ddng bo thoi gian—tén s6 v6i tram géc dua trén tin hiéu ddng bd so cap, va thu
duge ID té bao dua trén tin hiéu ddng bd so cap va/hoic tin hidu dong bo thir
cap. Ngoai ra, s6 khung hé théng toan bd hoic mot phdn c6 thé thu duge. Do do,
khi céc vi tri song mang phu cua tin hiéu thi nhét va tin hiéu tht hai duoc xéac
dinh, cac vi tri séng mang phu cua tin hiéu thir ba va tin hiéu thir tu ma Ia it nhét
céc tin hiéu ddng bo thir cip con can duoc xac dinh. Trong vi dy, tram gbc ¢6
thé con truyén loai th ba cta tin hiéu ddng bg. Loai thi ba clia tin hiéu dong bd
¢6 thé duoc st dung dé dinh vi khung con hoic s6 trinh tu ky hiéu, hodc dugc st
dung dé dinh vi s trinh tu bup séng.

Tuong tu budce 301, cac song mang phu duogc chiém bai tin hiéu thir ba
c6 thé 13 c4c séng mang phu lién tuc trong nhém thir ba cta céac phan tir tai
nguyén, cac sobng mang phu dugc chiém béi tin hiéu thir tur ¢ thé 1a cac séng
mang phu lién tuc trong nhom thtr tu cta cac phin tir tai nguyén, va cc séng
mang phu lién tuc khong bao gdm soéng mang phuy thtt khong. Tin hiéu thir ba va
tin hiéu thir tu 14 it nhat cac tin hiéu ddng bod tha cip, va sd luong cla cac séng
mang phu duge chiém béi tin hiéu thir ba giéng nhu sb lugng cua cc song
mang phu duogc chiém boi tin hiéu tha tu. Néu ca tin hiéu thu nhét va tin hiéu
th ba 12 cu thé dbi véi cung loai cla thiét bi dau cubi, khoang céch séng mang
phu trong nhém thir ba cta cac phén tir tai nguyén gidng nhu khoang céch séng
mang phu trong nhom thir nhit ctia cac phan tir tai nguyén. Néu tin hiéu thir hai
va tin hiéu thir tu 12 cu thé dbi vé6i cung loai cta thiét bi dau cudi, thi khoang
cach séng mang phu trong nhom thir hai cta céc phan tir tai nguyén gidng nhu
khoang cach séng mang phu trong nhom thir tu cua cac phan tir tai nguyén. Do
d6, khoang cach séng mang phu trong nhém thir ba cua cac phén tir tai nguyén
khéc v6i khoang cach séng mang phu trong nhom thu tu cua cac phén tir tai
nguyeén. Déi véi thiét bi dau cudi, tin hiéu dé)ng b0 so cép thu duoc va tin hiéu
bao gdm it nhét tin hiéu dong bo thi cap 1a tin hiéu thtr nhét va tin hiéu thi ba,
hodc tin hidu ddng bd so cép thu dugc va tin hidu bao gdm it nhét tin hiéu dong
b6 thi cép 14 tin hiéu thir hai va tin hiéu thi tu.

Tuong tu bude 301, nhom thir ba cia cac phan tir tai nguyén va nhom
thir tu cla cac phan tir tai nguyén c6 thé chiém cung luong ky hiéu hodc céac
lugng ky hiéu khac nhau trong mién thoi gian, va chiém moét ky hiéu hoic it nhét
hai ky hiéu lién tiép trong mién thoi gian. Tuong Gng, sy tuong Ung gilta 56
trinh tu cia séong mang phy trong nhom thir ba cta céac phan tir tai nguyén va ky
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hiéu diéu ché hodc phan tir trinh tu cla tin hiéu thir ba gidng nhu sy tuong tmg
gifta sb trinh tu cta séng mang phu trong nhém thi tu cla cac phan tir tai
nguyén va ky hiéu didu ché hodc phan tir trinh ty cla tin hiéu thi tu.

303. Thiét bi mang xé4c dinh vi tri séng mang phu cua tin hiéu thit nam
s& duge truyén va vi tri séng mang phu cla tin hiéu thtr siu s& duoc truyén,
trong d6 cac song mang phu dugc chiém béi tin hiéu thi nim 1 c4c séng mang
phu lién tuc trong nhém thr ndm cua cac phan tr tai nguyén, cc séng mang phu
duoc chiém bai tin hidu th sau 13 cdc séng mang phu lién tyc trong nhom thir
sdu cla cac phan tir tai nguyén, sb luong cua cac séng mang phu dugc chiém bai
tin hidu thtt nam gidng nhu s6 lugng clia cic séng mang phu dugc chiém bai tin
hiéu thtr sau, khoang c4ch séng mang phu trong nhém thir ndm cua céc phéan tir
tai nguyén gidng nhu khoang cach séng mang phu trong nhém thi nhét cla céc
phan tir tai nguyén va/hodc nhém thir ba cua cac phin i tai nguyén, khoang
cich séng mang phu trong nhém thir sdu cua cac phén tr tai nguyén gidng nhu
khoang céch séng mang phuy trong nhom thir hai cia cac phan tir tai nguyén
va/hodc nhom thir tu cla cac phan tir tai nguyén, va tin hiéu thir ndm va tin higu
thir séu 14 cac tin hidu kénh phat rong thir nhét hodic cac tin hiéu khoi théng tin
hé théng (System Information Block, SIB) thir nht.

Viée thibt bi mang 13 tram gbc duoc sir dung 1am vi du. Trude khi thiét
bi dau cudi truy cép té bao, khi tram gbc truyén tin hiéu ddng bod so clp va tin
hiu ddng bo thit cap dé& cho phép thiét bi ddu cubi thuc hién tim kiém té bao,
fram gbc con cAn truyén tin hiéu kénh phat rong thi nhét hodc tin hiéu khoi
thong tin hé thdng thi nhét, d& cho phép thiét bi dAu cudi thu dugce théng tin can
thiét duoc yéu cau béi xir ly truy cap sau d6. Vi du, tin hi¢u kénh phat rong thu
nhét hodic tin hidu khdi thong tin hé théng thi nhit bao gdm thdng tin truyén hoa
tidu do va thong tin cdu hinh truy cdp ngau nhién. Do d6, tram gbc con can
truyén tin hiéu tht ndm va tin hiéu th sdu ma chiém cac khoang céch séng
mang phu khéc nhau. Tin hiéu thr ndm va tin hi¢u thr sdu la céc tin hiéu kénh
phat rong thir nhat hodic cac tin hiéu khdi théng tin hé théng thir nhat. Néu
khoang céach song mang phu duoc chiém bai tin hiéu tht nim va cdc khoang
cach séng mang phu dugc chiém béi tin hidu thr nhat va tin hidu th ba tuong
{mg véi clng loai cta thiét bi dau cudi, khi cic song mang phu dugc chiém boi
tin hiéu thtr nam 13 cdc séng mang phu lién tuc trong nhém thit ndm cua cac
phan t&r tai nguyén, khoang cach séng mang phu cua nhom thir ndm cta cac
phan tir tai nguyén gidng nhur khoang cach séng mang phu ctia nhém thir nhét
cta cac phan tir tai nguyén va nhom thir ba cua cac phan tir tai nguyén. Néu
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khoang cach song mang phu dugc chiém bai tin hiéu thir sdu va cac khoang cach
séng mang phu duogc chiém béi tin hiéu tht hai va tin hiéu tht tu twong Gng véi
cling loai khac cta thiét bi du cudi, thi khi cac séng mang phu dugc chiém béi
tin hiéu thir sdu 13 cac séng mang phu lién tuc trong nhom thir squ cua cac phan
ttr tai nguyén, khoang cach séng mang phu cua nhém thir sdu cta céc phéan tir tai
nguyén giéng nhu cac khoang cich song mang phu ctia nhém thir hai cla cic
phn tir tai nguyén va nhém tht tu clia cac phan tir tai nguyén, cu thé 13, khoang
cach song mang phu ciia nhdm thir ndm cua cac phan tir tai nguyén khic véi
khoang cdch séng mang phu cia nhém thir sdu cta céc phén tir tai nguyén.

Tuong tu bude 301 va bude 302, nhém thr ndm cua cac phan tir tai
nguyén va nhém thtr squ cua cac phan tir tai nguyén c6 thé chiém cung luong ky
hiéu hodc céac lugng ky hi€u khéc nhau trong mién thoi gian, va chiém mot ky
hidu hodic it nhét hai ky hiéu lién tiép trong mién thoi gian. Dé d& thyc hién, khi
tin hiéu thr ndm va tin hiéu thir sdu 1a céc tin hiéu kénh phat rong th nhét hodc
cc tin hidu khdi thong tin hé théng thir nhét, vi tin hiéu thir ndm va tin hiéu thw
sau khong chi bao gdm tin hidu trinh ty, cu thé 13, tin hiéu dit liéu, ma cling bao
gdm tin hiéu hoa tiéu, vi trf clia phén tir tai nguyén ma mang tin hiéu dit liéu ctia
tin hiéu thtr ndm va trong nhém thtr ndm cua cac phan tr tai nguyén gidng nhu
vi tri cua phén tlr tai nguyén ma mang tin hiéu dit liéu cta tin hi€u tht sau va
trong nhom thr sdu cia cac phén tir tai nguyén; va vi trf cla phén tir tai nguyén
ma mang tin hiéu hoa tiéu cua tin hiéu tht nam va trong nhém thir ndm cua cac
phan tir tai nguyén gidng nhu vi tri cta phan tir tai nguyén ma mang tin hiéu hoa
tiéu cta tin hiéu thr sdu va trong nhoém thir sdu cla cac phan tir tai nguyén.

Tuy chon, it nhét hai nhém clia céc phan tir tai nguyén trong nhom tha
nhit cta cac phan tir tai nguyén, nhom thtr ba cia cic phan tir tai nguyén, va
nhém th nim cla cac phin tir tai nguyén chiém céc tai nguyén mién tan sd
khac nhau trén cung tai nguyén mién thoi gian, va it nhAt hai nhém cua céc phan
tr tai nguyén trong nhom thtr hai cua cac phan tir tai nguyén, nhém thi tu cua
céc phan tir tai nguyén, va nhom thr sdu clia cac phén tir tai nguyén chiém céc
tai nguyén mién tan sd khac nhau trén cling tai nguyén mién thoi gian. Cu thé 13,
it nhat hai tin hiéu trong tin hiéu tht nhét, tin hiéu tht ba, va tin hiéu thtt nam
ddng thoi dugc truyén, va it nhét hai tin hiéu trong tin hiéu thi hai, tin hiéu thir
tu, va tin hiéu thir sau ddng thoi duoc truyén.

Tuy chon, trong dang thuc hién co6 thd, khi tram gbc truyén tin hiéu
kénh phat rong thir nhét hogc tin hisu khdi thng tin hé théng thir nhéat bang cach
sir dung tin hiéu tht ndm, tin hiéu kénh phat rong thtr hai hodc tin hiéu khéi
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thong tin hé théng thi hai c6 thé ddng thdi dugc truyén. Vi dy, tin hiéu kénh
phat rong thur nhAt hogc tin hiéu khéi thong tin hé théng thtr nhat mang thong tin
lién quan nhu té bao va/hoic thong tin hoa tiéu do, va tin hig¢u kénh phét rong
thir hai hoic tin hiéu khéi thong tin hé thdng thi hai mang thong tin khac, vi du,
thong tin cAu hinh truy cdp ngiu nhién. Do d6, khi tram gbc truyén tin hiéu tha
nhét, tin hiéu th ba, va tin hiéu th nm, tram géc con can truyén tin hiéu thu
bay. Tin hiéu thir bay 12 tin hiéu kénh phét rong thir hai hogc tin hiéu khéi thong
tin hé théng tht hai, va tai nguyén mién thoi gian duge chiém béi tin hiéu thir
bay 16n hon hodc bang tai nguyén mién thoi gian duoc chiém béi it nhat mot
trong s6 tin hiéu tht nhét, tin hiéu th® ba, va tin hiéu thit ndm. Trén tai nguyén
mién thoi gian duge chiém béi it nhat mot nhém cla cac phan tir tai nguyén
trong nhom thr nhét ctia cac phan tir tai nguyén, nhém thi ba cua céc phan tir tai
nguyén, va nhom thr ndm cua cac phan tir tai nguyén, tin hiéu thir bay chiém
séng mang phu trong tai nguyén mién tAn sb khéc véi tai nguyén mién tan sb
duoc chiém béi it nhdt mot nhém cua céc phén t&r tai nguyén trong nhém thir
nhit cta cac phin tir tai nguyén, nhom thtr ba cua cic phan tr tai nguyén, va
nhém thir nam ctia cac phan tir tai nguyén. néi cach khac, tin hiéu thtr bay chiém
séng mang phu trong tai nguyén mién tAn sb con lai cla tai nguyén mién tan sb
cua khoang cach song mang phu thir nhét.

Tuy chon, sir dung séng mang lam don vi, mét séng mang bao gbm
nhiéu séng mang phy, va it nhat hai nhém cua céc phan tir tai nguyén trong
nhém thir nhit cia céc phan tir tai nguyén, nhom thir ba cta céc phan tir tai
nguyén, va nhom thir ndm cta cac phan tir tai nguyén c6 thé dugc bb trf tai song
mang thir nhét, it nhit hai nhém cta cac phan tir tai nguyén trong nhom thir hai
clia cac phan tir tai nguyén, nhom thir tu clia cac phan tir tai nguyén, va nhom
thir s4u cua cac phan tir tai nguyén c6 thé duoc bd tri tai song mang thi hai, va
séng mang th nhét va séng mang tht hai chiém céc tai nguyén mién tan sd
khac nhau. Cu thé 13, ting séng mang bao gdm nhiéu nhém cua cac phan tir tai
nguyeén.

Tuy chon, néu timg séng mang bao gdm nhiéu don vi tai nguyén mién
thn sd, thi timg don vi tai nguyén mién tAn sb 13 nhém clia cac séng mang phu,
va mot nhdm cua cac séng mang phu bao gOm it nhat hai séng mang phy. Nhom
thr nhit clia cac phan tir tai nguyén co thé chiém it nhat mot don vi tai nguyén
mién tan sb trong séng mang thi nhét, nhém thi hai cta cac phan tir tai nguyén
c6 thé chiém it nhat mot don vi tai nguyén mién tin s6 trong séng mang tht hai,
va sb trinh tu cua don vi tai nguyén mién tin s6 ma dugc chiém boi nhém thi
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nhét ctia c4c phan tir tai nguyén trong séng mang thir nhét gidng nhu s6 trinh tu
ciia don vi tai nguyén mién tdn sb ma dugc chiém béi nhom thtr hai cia cic
phan tir tai nguyén trong séng mang thir hai. Tuong tw, nhom thir ba cia céc
phén tr tai nguyén c6 thé chiém it nhat mot don vi tai nguyén mién tan sd trong
séng mang thur nhét, nhém thi tu ctia c4c phan tir tai nguyén co thé chiém it nhét
mét don vi tai nguyén mién tin s6 trong séng mang th hai, va sd trinh tu cia
don vi tai nguyén mién tAn s6 ma dugc chiém boi nhom thi ba cla céc phan tir
tai nguyén trong séng mang thir nhét gidng nhu s6 trinh ty clia don vi tai nguyén
mién tin sb ma dugc chiém boi nhém tht tu cla cac phén tir tai nguyén trong
song mang thr hai; nhém thir ndm cta cac phan tir tai nguyén co thé chiém it
nhét mot don vi tai nguyén mién tan s trong séng mang th nhét, nhom thir sau
cua cac phan tir tai nguyén ¢ thé chiém it nhat mot don vi tai nguyén mién tin
36 trong séng mang th hai, va s6 trinh ty cia don vi tai nguyén mién tAn s6 ma
duoc chiém boi nhém thtr ndm cua cac phan tir tai nguyén trong song mang thi
nhét gibng nhur s6 trinh tu ctia don vi tai nguyén mién tAn s6 ma duogc chiém béi
nhém tht sdu cta cac phan tir tai nguyén trong song mang thi hai.

Tuy chon, s6 luong ciia cac séng mang phu cé trong nhom thir nhét
cua cac phan tir tai nguyén va s6 luong clia cac séng mang phu c6 trong nhém
thr hai cta cac phﬁn tlr tai nguyén co thé 1a ca 72, 48, 96, ho#c gia tri khac, va
didu nay khong bi gi6i han trong séng ché. Tuong tu, sb luong clia cac song
mang phu c6 trong nhém thir ba cta cac phén tir tai nguyén va s6 lugng clia cac
séng mang phy c6 trong nhém thir tu cta cac phan tir tai nguyén c6 thé 1a ca 72,
48, 96, hoac gia tri khac, va diéu nay khong bi gi6i han trong sang ché. Tuong
tu, sd lugng cua cac song mang phu c¢é trong nhém thtr nam cua céc phan tir ti
nguyén va sd lwong clia cac séng mang phu c6 trong nhém thir sau cua cac phin
tlF tai nguyen co thé 1a ca 72, 144, 288, hoic gi4 tri khac, va diéu nay khong bj
gidi han trong sang ché.

Sb luong cia cac song mang phu trong nhom thur nhét cia cac phén tu
tai nguyén va duoc chiém béi tin hiéu thir nhat nhé hon hodc bang tong sd clia
cac song mang phu trong nhom thir nhit cia cac phan tir tai nguyén, va s6 luong
clia cac séng mang phu trong nhom thi hai cua cac phén tir tai nguyén va dugc
chiém béi tin hidu thi hai nhé hon hogc bang téng sO cua céc séng mang phy
trong nhom thir hai ctia cac phén tir tai nguyén. Tuong tu, s6 lugng cuia cac séng
mang phu trong nhom thir ba cta cac phan tur tai nguyén va duogc chiém bai tin
hiéu thir ba nho hon hodc béng tong s6 cua cac song mang phu trong nhom thir
ba clia c4c phan tir tai nguyén, va sd luong clia cdc song mang phuy trong nhém
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thir tu clia cac phan tir tai nguyén va dugc chiém béi tin hidu tht tu nhd hon
hodc bémg téng sb cta cc séng mang phy trong nhom thir tu cla cac phén tir tai
nguyen; sd luong clia cac séng mang phu trong nhém thir nam cua cac phan to
tai nguyén va duoc chiém boi tin hiéu thtr ndm nho hon hodc béng tong s6 cla
cac song mang phu trong nhom thir ndm cua cac phén tir tai nguyén, va s6 luong
cla cac séng mang phy trong nhém thir sdu cta cac phan tir tai nguyén va dugce
chiém béi tin hidu thr sdu nhé hon hoac béng tong s6 cla cac séng mang phu
trong nhom th{r sdu cla cac phén tir tai nguyén.

304. Thiét bi mang truyén tin hiéu thir nhét tai vi tri séng mang phu da
duoc xac dinh cua tin hiéu thir nhét, truyén tin hiéu thir hai tai vi tr séng mang
phu da duogc xac dinh cla tin hi¢u thir hai, truyén tin hidu tht ba tai vi tri séng
mang phu di dugc x4c dinh cta tin higu thir ba, truyén tin hiéu thi tu tai vi tri
séng mang phu dd duge xac dinh cua tin hiéu thir tu, truyén tin hidu thr nam tai
vi tri séng mang phu d& dugc xac dinh cta tin hiéu thr nam, va truyén tin hidu
thir séu tai vi trf song mang phu da dugc xac dinh cua tin hiéu thtr sau.

305. Thiét bi dau cudi thuc hién ddng b6 hodc tim kiém t€ bao dya trén
tin hidu thir nhét va/hoic tin hidu thit ba, va thu tin hiéu thir ndm dé gidi didu ché
va giai md; hodc thiét bi dau cudi thuc hién ddng bd hoic tim kiém té bao dua
trén tin hiéu tha hai va/hodc tin hiéu thir tu, va thu tin hiéu thir sau dé giai diéu
ché va giai ma.

Trong thiét ké kha thi, vi cac khoang cach séng mang phu cua tin hiéu
thtr nhét, tin hiéu tht ba, va tin hiéu thr ndm 1a giéng nhau, nén cac khoang cach
séng mang phu cta tin hiéu thtr hai, tin hiu thir tu, va tin hidu thtr sau 14 gidng
nhau, cdc khoang cach séng mang phu cua tin hiu thir nhét va tin hiéu thir hai 12
khac nhau, tin hiéu tht nhat va tin hiéu thir hai 12 ca cac tin hiéu dong bo so cép,
tin hiéu thir ba va tin hiéu thir tu bao gdm it nhét cac tin hi¢u dong b thir cép,
va tin hiéu thr ndm va tin hiéu thr sdu bao gbm it nhét c4c tin hiéu kénh phat
rong thir nhét hoic céc tin hiéu khéi thong tin hé théng thir nhét, néu thiét bi dau
cubi hd tro khoang cach séng mang phu cla tin hiéu thir nhét, thi thiét bi dau
cubi c6 thé thu tin hiéu thir nhat, tin hiéu tht ba, va tin hiéu th ndm; hogc néu
thiét bi dau cubi hd tro khoang cach séng mang phu cua tin hiéu th hai, thi thiét
bi dAu cudi c6 thé thu tin higu thir hai, tin hiéu thi tu, va tin hiéu thr sau.

Viéc thiét bi ddu cubi thu tin hi¢u thi nhét, tin hiéu th ba, va tin hiéu
th nam dugc st dung lam vi du. Néu tin hiéu thtr nhét 13 tin hiéu dong bd so
cp, tin hiéu thu ba 12 tin hiéu ddng bd thir cp, tin hidu th® ndm 1a tin hiéu kénh
phat rong thir nhét hoic tin hiéu khdi thong tin hé théng thu nhét, tin hiéu dong
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bd so cap va/hodc tin hidu ddng bd thir cép 13 cac trinh ty khong duge diéu ché,
va tin hiu thir nam 13 tin hiéu dugc ma héa va didu ché, thi thiét bi diu cudi c6
thd thue hién do trinh ty trén tin hiéu th nhit va/hodc tin hiéu thir ba dé thyc
hién déng bo thoi gian—t?m s6 voi thiét bi mang, hodc cé thé thu dugc ID té bao
dua trén tin hidu th@r nhét va/hodc tin hidu thir ba dé hoan tat tim kiém t€ bao.
Ngoai ra, thiét bi du cudi co thé cling thu duoc s6 khung hé théng toan bod hozc
mdt phin, va giai didu ché va giai ma tin higu tht nam, dé thu duoc thong tin
can thiét duoc yéu cau boi xit 1y truy cdp sau d6. Vi dy, tin hiéu kénh phat rong
thtr nhat hodc tin hidu khéi thong tin hé théng thir nhit bao gdm céc tham s6 nhu
thong tin truyén hoa tiéu do va thong tin cAu hinh truy cap ngu nhién, nén thiét
bi diu cudi c6 thé lién tuc thuc hién xu 1y truy cép sau do dé truy cdp mang
trong do tram géc duoc bd tri. Theo cach khéc, tin hiéu tht nhét va tin hiéu tha
hai c6 thé 13 cée trinh tu didu ché, va trong trudng hop ndy, thiét bi dau cudi can
thuc hién giai didu ché va do trinh ty trén tin hidu tht nhat va tin hiéu thir ba.

Trong thiét ké kha thi khéc, thiét bi dau cudi c6 thé theo cach khac thu
tin hiéu thu nhét, tin hiéu th( hai, tin hiéu th& ba, va tin hiéu thtt ndm. Tin hiéu
thtr nhat va tin hidu tht hai 1a céc tin hiéu ddng bd so cap, khoang cach song
mang phu cua tin hiéu tha nhét khac véi khoang cach séng mang phu cua tin
hidu thi hai, tin hidu tht ba c6 thé it nhét 12 tin hiéu ddng bd thir cap, va tin higu
thtr ndm c6 thé 14 tin hidu kénh phét rong thir nhit hogc tin hi¢u khdi thong tin
hé théng thir nhat, vi dy, tin hiéu kénh phét rong thir nhat hogc tin higu khéi
thong tin hé théng thtr nhat bao gdm cc tham sé nhu théng tin truyén hoa tiéu
do va thong tin cau hinh truy cap ngau nhién. Trong trudng hop nay, thiét bi dau
cubdi c6 thé thuc hién dong bd thoi gian—tén s6 dua trén tin hiéu tha nhét va tin
hiéu thir hai, thuc hién tim kiém té bao dya trén tin hiéu tht nhét va/hogc tin
hiéu tht ba va tin hiéu thit ndm, va thu dugc thong tin lién quan dé truy cap té
bio sau d6. Tuong tu, thiét bi ddu cudi c6 thé theo cach khac thu tin higu thu
nhét, tin hidu thir hai, tin hiéu tht tu, va tin hiéu thi sau, thyc hién dong b thoi
gian-tAn s dua trén tin hiéu thir nht va tin hidu thtr hai, thyc hién tim kiém té
bao dua trén tin hidu thi hai va/hodc tin hiéu thir tu va tin hiu thtr sau, va thu
duoc thong tin lién quan dé truy cép té bao sau dé.

Trong thiét ké kha thi khac, thiét bi diu cudi c6 thé theo cach khéc thu
tin hiéu tht nhét, tin hiéu thi hai, tin hiu tht ba, tin hiéu thtr tu, tin higu th
nam, va tin hiéu th sau. Tin hiéu tha nhét va tin hiéu th hai 1a cé4c tin hiéu
ddng bd so chp, tin hidu thr ba va tin hiéu thtr tu c6 thé 1a it nhét céc tin higu
ddng bo thir cap, va tin hiéu thir ndm va tin hidu thr sdu c6 thé 1a tin hiéu kénh
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phat rong thir nhat hoc tin hidu khéi thong tin hé théng thi nhat. Cac khoang
cach séng mang phu cua tin hiéu thir nhét, tin hiéu tht ba, va tin hiéu thi nam 1a
gibng nhau, cac khoang cach song mang phu ctia tin hiéu thir hai, tin hiéu thtr tu,
va tin hiéu thr sau 1a gidng nhau, va cdc khoang cach séng mang phu cia tin
hiéu thtr nhét va tin hiéu thi hai 1a khac nhau. Thiét bi dau cudi c6 thé thuc hién
ddng bd thoi gian-tAn sb va/hodc tim kiém t€ bao dua trén tin higu thir nhét
va/hodc tin hiéu thi ba va tin hiéu thtr hai va/hodc tin higu thir tu, va thu duoc
thong tin dé truy cap té bao sau d6 dya trén tin hiéu thir ndm va tin hiéu thar sau,
nén thiét bi ddu cudi c6 thé lidn tuc thuc hién xt ly truy cip sau d6 dé truy cép té
bao.

Nigodi ra, trong ba thiét ké kha thi trén ddy, thiét bj ddu cudi ¢6 thé con
thu tin hidu thir bay duge truyén béi thiét bj mang. Tin hiéu tht bay bao gom tin
hidu kénh phat rong thit hai hodc tin hidu khéi thong tin hé thong thtr hai, va tin
hiéu kénh phét rong thi hai hodc tin higu khéi thong tin hé thong thi hai mang
thong tin khéc, vi dy, thong tin cAu hinh truy cép ngu nhién.

Phuong an ndy cua sang ché dé xuét phuong phép truyén tin hiéu.
Thiét bi mang x4c dinh vi tri séng mang phu cua tin hiéu s& dugc truyén tha
nhét va vi trf séng mang phu cua tin hiéu s& dugc truyén thir hai. Cdc song mang
phu dugc chiém boi tin hidu thi nhét 1 cac song mang phu lién tuc trong nhém
thir nhit cta cac phan tir tai nguyén, cac song mang phu duge chiém béi tin hiéu
thir hai 14 c4c séng mang phu lién tuc trong nhom thir hai cta cac phan tir tai
nguyén, s6 lugng cla cc séng mang phu dugce chiém bi tin hiéu thir nhat giéng
nhu s6 luong ciia cac séng mang phu duoc chiém bai tin hiéu tht hai, va khoang
cach song mang phu cia nhém thtr nhit cua cac phan tir tai nguyén khéc voi
khoang cach song mang phu cta nhom thir hai cta cac phan tr tai nguyén. Thiét
bi mang truyen tin hiéu thu nhét tai vi tri song mang phu dd dugc xdc dinh cua
tin hidu tht nhat, va truyén tin hidu tht hai tai vi trf song mang phu da dugc xac
dinh cta tin hiéu thir hai. Theo cach nay, khi tin hi€u thtr nhét va tin hiéu tht hai
¢6 thé duoc st dung dé dong bo thoi gian- -tAn s6 va tim kiém té bao, thiét bi dau
cudi c6 thé thu duogc thong tin lién quan ma duge st dung dé truy cdp mang
trong d6 té bao dugce bé tri, dé hd tro thibt bi dau cudi trong truy clp cac té bao
v6i cac khoang cach séng mang phu khic nhau hoédc truyen thong véi thiét bi
mang bang cach sit dung céc tai nguyén thoi glan-tan s voi cac khoang cach
séong mang phu khéac nhau. Diéu nay c6 thé giai quyet vén d@& cua cach truyén tin
hiéu bang thiét bi mang dé cho phép thiét bi dau cubi truy cap hé théng ma hd
tro nhiéu khoang cach séng mang phu.
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Trén day chu yéu mo ta cac giai phap dugc dé xuét trong cac phuong
4n cta sang ché tir cac goc do cua tuong tac gifta cac phin tir mang. C6 thé duge
hiéu 13, dé thuc hién cac chirc ning trén day, céac phén tir mang, nhu thiét bi
mang va thiét bi dau cudi, bao gdm cau tric phan cimg vd/hoic mddun phan
mém tuong Umg ma duoc st dung dé thuc hién timg chirc ning. Nguoi ¢ hiéu
bibt trung binh vé linh vuc k§ thuat nay d& dang biét 13, két hop vdi cac vi du
duoc md ta trong cac phuong 4n duge boc 1§ trong ban mo ta nay, cac bude bd
phén va thuét todn co thé duoc thuc hién béng phén cing hodc két hop cua phén
ctmg va phan mém may tinh. Viéc chirc ning dugc thyc hién bang phan clng
hodc phan ciing dugc diéu khién bing phin mém may tinh phu thudc vao céc
ung dung cu thé va cac han ché thiét ké cia cac gidi phap ky thuét. Nguoi co
hidu biét trung binh vé linh vuc k¥ thuat nay c6 thé st dung cac phuong phap
khéac nhau dé thuc hién céc chirc ning duge mod ta trén day d6i v6i timg tng
dung cu thé, nhung khong nén coi 13 dang thyc hién vuot qua pham vi cua sang
che.

Trong cac phuong an cua sang ché, cac modun chue ning cia thiét bi
mang va thiét bi dau cudi co thé duoc chia dua trén vi du phuong phép trén day.
Vi dy, tirng médun chirc ndng co6 thé duoc chia dua trén timg chirc ning, hodc
hai chtc ning hodc nhiéu hon c6 thé dugc tich hop vao mot mddun xir ly.
Modun duoc tich hop co thé dugc thuc hién & dang phﬁn cung, hodc co thé duoc
thuc hién & dang mddun chirc ning phan mém. Can luu y 13 sy chia médun
trong cac phuong 4n cua sang ché 1a vi du, va chi 1a su chia chirc ning logic. Co
thé ¢ cch chia khac trong thuc hién thyc té.

Khi timg modun chtc ning thu dugc qua viée chia dya trén tung chuirc
nang tuong ung, FIG. 6 1a gian dd chu triic c6 thé cua thiét bi mang trong céac
phuong 4n trén dy. Thiét bi mang bao gdm: bd phan xit 1y 601 va bd truyén
602. BO phan xtr ly 601 duoc tao cAu hinh d& hd tro thiét bi mang thuc hién cac
xir Iy 301 dén 303 trén FIG. 3A, va b truyén 602 duge tao cAu hinh dé hd tro
thiét bi mang thuc hién xi ly 304 trén FIG. 3B. Tét ca ndi dung lién quan cla
ting budc trong phuong an phuong phép trén day co thé duogc trich dan trong
cdc md ta chirc ning cia mddun chic ndng twong Umg, va cic chi tiét khong
dugc mo ta ¢ day.

Khi bo tich hop duoc sit dung, FIG. 7 1 gian dd cu tric c6 thé cia
thiét bi mang trong cac phuong an trén day. Thiét bi mang bao gém: mddun xt
ly 702 va moédun truyén thong 703. Mddun xir ly 702 dugce tao céu hinh dé didu
khién va quan 1y hoat dong cua thiét bi mang. Vi du, médun xt ly 702 dugc tao
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cAu hinh d& hd tro thiét bi mang thyc hién cac xir ly 301 dén 303 trén FIG. 3A,
va/hoac duoc tao cAu hinh dé thuc hién xt 1y khic cta k§ thudt dugc md ta
trong ban mo ta nay. Modun truyén thong 703 dugce tao cAu hinh dé hd tro thiét
bi mang truyén thong véi thuc thé mang khac, vi dy, truyén thong voi céac
modun chirc ndng hodc céc thuc thé mang dugc thé hién trén FIG. 1 va FIG. 2.
Thiét bi mang co thé con bao gém mddun luu trr 701, duoc tao cAu hinh dé luu
trit ma chuong trinh va dif lidu cta thiét bi mang.

Mobdun x& 1y 702 c6 thé 1a bd xit 1y hodc bd diéu khién, nhu bd xir ly
trung tdm (Central Processing unit, CPU), bo xir ly da nang, bo xu ly tin hiéu s6
(Digital Signal Processor, DSP), mach tich hop riéng cho Ung dung
(Application-Specific Integrated Circuit, ASIC), mang cdng kha lap trinh
(Field-Programmable Gate Array, FPGA), hoéc thiét bi logic kha 14p trinh khéc,
thiét bi logic tranzisto, thanh phan phan cimg, hoic két hop ctia chiing. B didu
khidn/bd xir Iy c6 thé thuc hién hodc thuc thi cdc khéi logic, cc mddun, va
mach vi du khac nhau dugc mé ta véi dua vao ndi dung duoc bde 1 trong sang
ché. Theo cach khac, bo xir 1y ¢6 thé 1a két hop clia cac bd xir Iy thuc hién chirc
nang tinh, vi duy, két hop ctia mdt hodc nhiéu bd vi xir ly, hodc két hop ctia DSP
va bd vi xtr ly. Modun truyén thong 703 c6 thé 12 bd truyén thu, mach truyén
thu, giao dién truyén thong, ho#c tuong ty. Modun luu trit 701 o thé 14 bd nhé.

Khi modun xi 1y 702 1a bd xit ly, mddun truyén thong 703 14 bo truyen
thu, va mddun luu trir 701 1a bd nhd, thiét bi mang duoc st dung trong phuong
an nay cua sang ché c6 thé 1a thiét bi mang duoc thé hién trén FIG. 8.

Nhu duoc thé hién trén FIG. 8, thiét bi mang bao gém: bd xtr ly 802,
bo truyén thu 803, bd nhé 801, va kénh truyén 804. B truyen thu 803, b xtr Iy
802, va bo nhd 801 duoc két ndi bing cach sir dung kénh truyén 804. Kénh
truyén 804 co thé 12 kénh truyén két néi thanh phan (Peripheral Component
Interconnect, PCI), kénh truyén kién trac tiéu chuin coéng nghiép mé rong
(Extended Industry Standard Architecture, EISA), hodc tuong tu. Kénh truyén
¢6 thé duoc phan loai thanh kénh truyén dia chi, kénh truyén dit ligu, kénh
truyén didu khién, va twong ty. Dé d& thé hién, chi mdt dudong nét dam dugc st
dung dé thé hién kénh truyén trén FIG. 8, nhung khong cé nghia 1a chi c6 mot
kénh truyén hodc chi mot loai cua kénh truyén.

Khi timg mddun chic ning thu dugc qua vige chia dya trén ting chue
ning tuong ung, FIG. 9 1a gian dd chu trac c6 thé cua thiét bi dau cudi trong cac
phuong an trén day. Thiét bi dau cubi bao gbém: bd thu 901 va bd phén xu ly
902. Bo phan xir 1y 902 dugc tao chu hinh dé hd trg thiét bj dau cudi thuc hién
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xir Iy 305 trén FIG. 3B, va bd thu 901 dugc tao cAu hinh dé hd tro thiét bj dau
cudi thu céc tin hiéu dugc truyén bang thiét bi mang trong xur Iy 304 trén FIG.
3B. T4t ca ndi dung lién quan cua timg budc trong phuong an phuong phap trén
day co thé duoc trich dan trong cdc mo ta chirc nang ciia modun chic ning
twong Gng, va céc chi tiét khong duge mo ta & day.

Khi b tich hop duge st dung, FIG. 10 la gian dd cAu trac co thé cua
thiét bi dau cudi trong cic phuong &n trén déy. Thiét bi dau cudi bao gom:
modun xtr ly 102 va moédun truyén thong 103. Mddun xur ly 102 dugc tao chu
hinh dé didu khién va quan 1y hoat dong cua thiét bi diu cudi. Vi dy, médun xt
Iy 102 dugc tao cAu hinh dé hd trg thiét bi dau cudi thyc hién xir Iy 305 trén
FIG. 3B, va/hodc duogc tao cAu hinh dé thuc hién xr ly khéc cta ky thuét dugc
mé ta trong ban md ti ndy. Mddun truyén thong 103 dugc tao céu hinh dé hé tro
thiét bi dau cudi truyén thong véi thuc thé khac mang, vi du, truyén thong véi
cac mddun chire ning hodc céc thuc thé mang dugc thé hién trén FIG. 1. Thiét
bi dau cudi c6 thé con bao gém modun luu trit 101, dugce tao cAu hinh dé luu triy
mé chuong trinh va dit liéu cta thiét bi dau cudi.

Mbdun xi 1y 102 ¢6 thé 1a bd xir Iy hodc bd didu khién, nhw CPU, b3
xtr ly da ning, DSP, ASIC, FPGA, hoéc thiét bi logic kha 1ap trinh khéc, thiét bi
logic tranzisto, thanh phdn phéan cimg, hodc két hop ctia chung. BO diéu khién/bd
Xt ly co thé thuc hién hodc thyc thi cac khéi logic, mddun, va mach vi du khéc
nhau dugc md ta voi dua vao ndi dung duge boc 10 trong sang ché. Theo céach
khéc, bo xt ly co thé 1a két hop cua céac bd xt ly thuc hién chirc nang tinh, vi du,
két hop clia mot hodic nhidu bd vi x 1y, hodc két hop cia DSP va bd vi xir ly.
Mbdun truyén thong 103 c6 thé 14 bd truyén thu, mach truyén thu, giao dién
truyén thong, hodc twong ty. Mddun luu trit 101 ¢6 thé 12 bg nho.

Khi modun xi Ij 102 13 bd xi¥ 1y, médun truyén thong 103 12 bd truyén
thu, va mddun luu trit 101 1a bo nhg, thiét bi dau cudi duge st dung trong
phuong an nay cua sang ché c6 thé 1a thiét bi du cudi dugc thé hién trén FIG.
11.

Nhu duoc thé hién trén FIG. 11, thiét bi dau cudi bao gém- bo xur ly
112, bd truyén thu 113, bd nhé 111, va kénh truyen 114. B truyén thu 113, bd
xtr ly 112, va bo nhd 111 ¢b thé duoc két ndi bang cach st dung kénh truyén
114. Kénh truyén 114 ¢6 thé 14 kénh truyén PCI két ndi bo phan ngoai vi, kénh
truyen EISA kién trac tiéu chuin cong ngh1ep mao rong, hodc tuO’ng tu. Kénh
truyén cé thé dugc phan loai thanh kénh truyén dia chi, kénh truyén dit lidu,
kénh truyen didu khién, va tuong tu. Pé dé thé hién, chi mot duong nét dam
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duoc st dung dé thé hién kénh truyén trén FIG. 11, nhung didu nay khéng c6
nghia la chi c6 mot kénh truyén hodc chi mot loai kénh truyén.

Phuong phép hodc cic bude thudt toan duge mo ta két hop véi noi
dung duogc bdc 19 trong sang ché ¢6 thé duoc thuc hién béng phén cung, hodc co
thé duoc thuc hién bing bo xi Iy bing cach thue thi 1énh phan mém. Lénh phan
mém c6 thé bao gdm modun phan mém tuwong umg. Modun phin mém c6 thé
dwoc luu trit trong bd nhé truy cdp ngiu nhién (Random Access Memory,
RAM), bd nhé tia chép, bd nhé chi doc (Read Only Memory, ROM), bd nho chi
doc kha 1ap trinh x6a dugc (Erasable Programmable ROM, EPROM), bd nh¢
chi doc kha 1ap trinh x6a dugc bang dién (Electrically EPROM, EEPROM),
thanh ghi, dia cung, dia cing di dong, bd nhé chi doc dia nén (CD-ROM), hoac
dang phuong tién luu trir da biét bat ky trong k¥ thuét. Vi du, phuong tién luu
trit duge ghép ndi véi bo xir 1y, nén bd xir Iy co thé doc thong tin tir phuong tién
luu trit hodic ghi thong tin vao phuong tién luu trir. RS rang la, phuong tién luu
trit ¢6 thé 14 thanh phin cta bd xt ly. Bd xir Iy va phuong tién luu trir c6 thé
dugc bd tri trong ASIC. Ngoai ra, ASIC ¢6 thd duoc bé tri trong thiét bi giao
dién mang 15i. R& rang 13, bd xir ly va phuong tién luu trir co thé ton tai trong
thiét bi giao dién mang 16 1am céc thanh phan rdi rac.

Ngudi ¢6 hiéu biét trung binh vé linh vyc k§ thuat nay can hiéu la
trong mot hodc nhiéu vi du trén day, cdc chic ning dugc mo ta trong sang ché
¢ thé duoc thuc hién b%lng phﬁn cung, ph?m mém, phﬁn sun, hoac két hop bét
ky cua chung. Khi sing ché duoc thuc hién bang phan mém, céc chtic ning trén
day c6 thé duoc luu trit trong phuong tién doc dugce bang mdy tinh hodc dugc
truyén ]2 mot hodc nhiéu 1énh hodc ma trong phuong tién doc duge bang may
tinh. Phuong tién doc dugc bing may tinh bao gbém phuong tién luu trlt may
tinh va phuong tién truyén théng, trong d6 phuong tién truyén thong bao gdm
phuong tién bét ky ma cho phép chuong trinh may tinh duge truyén tr mot dia
diém nay dén dia didm khéc. Phuong tién luu trit c6 thé 1a phuong tién kha dung
bat ky c6 thé truy cdp mdy tinh da ning hodc chuyén dung.

Phan mo ta trén day chi 1a cdc dang thuc hién cu thé cua sang ché,
nhung khong nhim giéi han pham vi béo hd cia sang ché. Sy thay doi hogc thay
thé bét ky d& dang duoc nghi dén boi ngudi c6 hidu biét trung binh vé linh vuc
k§ thuat nay trong pham vi k¥ thuat dugc bdc 19 trong sang ché s& nam trong
pham vi bao hd ciia séng ché. Do do, pham vi bdo hd clia séng ché s& 1 a6i
twgng cua pham vi bdo hd cua cac yéu cau bao ho.
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YEU CAUBAO HQ
1. Phuong phap truyén thong, bao gbm:

thu, bing thiét bi ddu cudi tir thit bj mang, tin hidu déng bd so cap thir
nhét, tin hidu ddng bo thtr cép thi nhat va tin higu th nhat, trong do:

tin hiéu tht nhét bao gdm c4c tin hiéu kénh phat rong thtr nhat hodc c4c tin
hiéu khéi thong tin hé théng thir nhét;

c4ac song mang phu thi nhit duoc chiém boi tin hidu ddng bd so cép thu
nhét 13 cac séng mang phu lién tiép trong nhém thu nhét ciia cac phan tir tai
nguyeén;

cac séng mang phu thtr hai duogc chiém béi tin hiéu dong bd thir cap thi
nhét 13 cac séng mang phy lién tiép trong nhém thtr hai cua céac phan tir tai
nguyen;

c4c song mang phu thir ba dugc chiém béi tin hiéu thir nhit 13 cac séng
mang phu lién tiép trong nhom thir ba ciia cac phan tir tai nguyén; va

hai nhém ctia cac phan tir tai nguyén trong nhom thir nhét cta cac phan ti
tai nguyén, nhom thr hai cia cac phan tir tai nguyén, va nhom thir ba cia céc
phan tir tai nguyén chiém céc tai nguyén mién tin sb khac nhau trén cing tai
nguyén mién thoi gian.
2. Phuong phép theo diém 1, trong d6 cic soéng mang phu thir nhét khong bao
gbm séng mang phy thir khong.
3. Phuong phép theo diém 1, trong d6 phuong phép nay con bao gbm:

thu, bing thiét bi dAu cudi tir thiét bi mang, tin hiéu ddng b so cp thir hai,
tin hiéu ddng bo thir cAp th hai va tin hiéu thir hai, trong do:

tin hidu tht hai bao gdm céc tin hi€u kénh phét rong thir hai hogc cdc tin
hiéu khéi thong tin hé thong th hai;

c4c séng mang phu thir tu duogc chiém béi tin hidu dong bd so cap tht hai
14 c4c song mang phu lién tiép trong nhoém thtr tu cua céc phén tir tai nguyén;

céc song mang phu thér ndm dugc chiém b tin hidu dong bo thtr cép thix
hai 13 céc song mang phu lién tiép trong nhém thir nim cia céc phan tu tai
nguyeén;

cac song mang phu thtr sdu duoc chiém béi tin hiéu thit hai 13 cic song
mang phu lién tiép trong nhém thir sdu clia cac phén tir tai nguyén; va
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hai nhém cta cac phan tir tai nguyén trong nhém thir tu clia cac phan tir tai
nguyén, nhém thr ndm cua cac phan tir tai nguyén va nhém thir sdu cua cac
phan tr tai nguyén chiém céc tai nguyén mién tan s6 khac nhau trén cung tai
nguyén mién thoi gian.

4. Phuong phap theo diém 3, trong d6:

sd luong ciia cac séng mang phy thix nhit gibng nhu sb lugng cla céac song
mang phu thtr tu;

s6 lugng cuia cac séng mang phu thtr hai giong nhu so lugng cta cac song
mang phu thr nam,;

s6 lugng cua cac sdng mang phu thir ba giong nhu so luong cia cac song
mang phu thr sau;

khoang c4ch s6ng mang phu trong nhom thir ba cta cac phén tir tai nguyén
va khoang cach séng mang phu trong nhém thtr hai cta céac phan tir tai nguyén
gibng nhur khoang céch song mang phu trong nhém tha nhét cta cac phan tir tai
nguyeén;

khoang cach séng mang phu trong nhém thir sdu cua cac phén tir tai nguyén
va khoang cach séng mang phu trong nhém thir ndm cua céac phén tr tai nguyén
gibng nhu khoang cach séng mang phu trong nhém thir tu ctia cac phén tir tai
nguyén;

chi sé ky hiéu dugc chiem bdi nhom thir nhat clia cac phén tir tai nguyén
gibng nhu chi s6 ky hiéu dugc chiém béi nhoém thtr tu cua cac phan tr tai
nguyén; va

khoang cach séng mang phu trong nhém thu nhit cta cac phan tir tai
nguyén khéc véi khoang cach song mang phy trong nhém thir tu ctia céc phan tir
tai nguyeén.
5. Phuong phap theo diém 3, trong dé:

vi trf th& nhét cua phan tir tai nguyén thir nhét gidng nhu vi tri th hai cua
phin tir tai nguyén thi hai, phan tir tai nguyén thir nhat mang tin hiéu dit liéu
ciia tin hiéu thr nhét, phan tir tai nguyén thi nhét ndm trong nhém tht ba cla
céc phan tir tai nguyén, phan tir tai nguyén tht hai mang tin hi¢u dit liéu cua tin
hiéu thir hai, phan tir tai nguyén thi hai nim trong nhém thir séu ctia céc phan ti
tai nguyén; va

vi tri thr ba cua phan tir tai nguyén tht ba gidng nhu vi trf thi tu cua phén
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tlr tai nguyén tht tu, phén tir tai nguyén th ba mang tin hiéu hoa tiéu cua tin
hiéu thir nhét, phan tir tai nguyén tht ba ndm trong nhém thi ba cia céc phan tir
tai nguyén, phan tir tai nguyén thir tw mang tin hiéu hoa tiéu cta tin hi¢u thir hai,
phan tr tai nguyén thi tu ndm trong nhém thi siu cla cac phéln tr tai nguyén,
va trong d6 timg phan tir tai nguyén thi nhat, thir hai, thir ba, va thi tu 12 tai
nguyén mién tan s6 trong ky hiéu don vi.

6. Phuong phép theo diém 3, trong dé:

su tuong Ung thu nhit ton tai gitta s6 trinh tu cla séng mang phu trong
nhém tht nhét ctia cdc phan tir tai nguyén va phén ti trinh ty cla tin hiéu dong
bd so cép thi nhét, va su tuong Ung tht hai ton tai gitra sb trinh tu cta séng
mang phu trong nhoém th tu cia cac phan tir tai nguyén va phan t& trinh tu cia
tin hidu ddng bd so cap th hai; va

su turong ung thtr ba tOn tai gitta s6 trinh tu clia song mang phy trong nhém
thtt hai clia céc phan t tai nguyén va phan tir trinh tw cla tin hiéu dong b thu
cap thu nhat, va sy tuong tng thi tu tdn tai gifta so trinh ty clia séng mang phu
trong nhom thr ndm cua cac phan tir tai nguyén va phan ti trinh tyu cta tin hiéu
ddng b6 thir cép thir hai.

7. Phuong phép theo diém 3, trong d6 hai nhom ctla céc phan tu tai nguyén
trong nhoém thu nhét cta céc phan tir tai nguyén, nhom thir hai ctia céc phan tir
tai nguyén, va nhom thir ba cua cac phan tir tai nguyén dugce bé tri tai séng mang
thit nhét, trong d6 hai nhém cia céac phén tir tai nguyén trong nhém thr tu cla
c4c phén tir tai nguyén, nhom thir nam cua cac phén tr tai nguyén, va nhom thir
sdu cua cac phan tir tai nguyén dugc bd tri tai séng mang th@ hai, va trong do
séng mang thur nhét va séng mang tht hai chiém c4c tai nguyén mién tan sb
khac nhau.

8. Thiét bi truyén thong, bao gbm:

giao dién truyén thong;

bd xur ly; va

phuong tién luu tri bét bién doc dugc bang mdy tinh luu trlt chuong trinh
s& duoc thyc thi béi bo xi 1y, chuong trinh nay bao gom céc 1énh dé:

thu, tr thiét bi mang qua giao dién truyén thong, tin hiéu dong bd so cp
thit nhat, tin hidu ddng bo thir cép thir nhat va tin hiéu tht nhat; va

xir Iy tin hiéu déng b so cép thir nhét, tin hidu ddng b thir cap th nhét,
va tin hidu tht nhat; trong do:
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tin hiéu thtr nhét bao gém c4c tin hi€éu kénh phat rong thur nhét hodc cac tin
hiéu khdi thong tin hé théng thir nhat;

céc séng mang phu thi nhét duoc chiém bdi tin hiéu ddng bd so cap th
nhit 13 céc séng mang phu lién tiép trong nhoém thi nhit cta cdc phan tir tai
nguyén;

cac song mang phu tht hai dugc chiém béi tin hiéu ddng bd thir cip thu
nhit 13 c4c séng mang phu lién tiép trong nhém thr hai cua céc phan tor tai
nguyén;

cdc séng mang phu thr ba duogc chiém béi tin hiéu thtr nhét 13 cac séng
mang phu lién tiép trong nhom thir ba cua cac phan tir tai nguyén; va

hai nhém cta cac phan tir tai nguyén trong nhom thi nhét ctia cic phan tir
tai nguyén, nhém thur hai cua cac phan tir tai nguyén, va nhom tht ba cia céc
phan tir tai nguyén chiém c4c tai nguyén mién tAn s6 khac nhau trén cing tai
nguyén mién thoi gian.
9. Thiét bi theo diém 8, trong d6 cdc séng mang phu thir nhit khéng bao gdm
song mang phu thir khong.
10. Thiét bi theo diém 8, trong d6 chuong trinh con bao gbm cac 1énh dé:

thu, tir thiét bi mang qua giao dién truyén thong, tin hiéu ddng bd so cip
th(r hai, tin hiéu ddng bd thir cép th(r hai va tin hiéu th{ hai, trong do:

tin hiéu th hai bao gbm cac tin hiéu kénh phat rong thir hai hodc cic tin
hiéu khéi thong tin hé thdng thtt hai;

c4c song mang phu thir tw duogc chiém boi tin hiéu ddng bd so cip tht hai
la cac song mang phu lién tiép trong nhom thtr tu clia cac phan tir tai nguyén;

c4c séng mang phu thtr ndm duoc chiém béi tin hiéu dong bo thir cap thu
hai 1a cdc song mang phu lién tiép trong nhom th nim cua céac phan tir tai
nguyeén,;

c4c song mang phu thtr sdu duogc chiém béi tin hidu thtr hai 1a cdc song
mang phu lién tiép trong nhém thir séu clia cac phan tir tai nguyén; va

hai nhém cua cac phan tir tai nguyén trong nhém thir tu clia céc phan tir tai
nguyén, nhom thu ndm cua cac phan tr tai nguyén, va nhom thlr siu cla céac
phan tir tai nguyén chiém cac tai nguyén mién tan sd khac nhau trén cling tai
nguyén mién thoi gian.

11. Thiét bi theo diém 10, trong do:
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sd lugng cia cac séng mang phu thir nhét gidng nhu s6 lugng clia cac séng
mang phu thtr tu;

so luong cua cdc song mang phu thir hai giong nhu so lugng cta cac séng
mang phu thr ndm;

so lugng cla cac song mang phu thir ba giong nhu s6 luong cua cac séng
mang phu thir sdu;

khoang cach séng mang phu trong nhom thir ba cia cac phan tir tai nguyén
va khoang cich song mang phu trong nhom thir hai cua cac phan tir tai nguyén
gibng nhu khoang cach séng mang phu trong nhém thi nhét ciia cdc phan tir tai
nguyeén;

khoang c4ch song mang phu trong nhom thir sdu cua cac phan tir tai nguyén
va khoang cich song mang phuy trong nhém thir ndm cta cac phan tir tai nguyén
gidng nhu khoang cach séng mang phu trong nhom thir tu cua cac phan tir tai
nguyén;

chi s6 ky hiéu duogc chiém boi nhém thtr nhat ciia cdc phan tir tai nguyén
gibng nhu chi s6 ky hiéu duge chiém boéi nhém thtr tu cua céc phén tir tai
nguyén; va

khoang cich séng mang phu trong nhoém tha nhit cta cdc phan tir tai
nguyén khéc véi khoang céch séng mang phu trong nhém thir tu cua cac phan tir
tai nguyeén.
12. Thiét bi theo diém 10, trong d6:

vi trf thit nhit cia phan tir tai nguyén thr nhat gidng nhu vi trf thtr hai cta
phan tir tai nguyén tht hai, phan tir tai nguyén tha nhit mang tin hiéu dit liéu
ciia tin hiéu tht nhat, phan tir tai nguyén thir nhét ndm trong nhém thir ba cia
c4c phan tir tai nguyén, phan tir tai nguyén tht hai mang tin hiéu dit liéu cta tin
hiéu thir hai, phan tir tai nguyén thir hai ndm trong nhém thir sau clia céc phan ti
tai nguyén; va

vi trf thr ba ctia phan tir tai nguyén thi ba gidéng nhu vi tri thir tu ctia phan
tur tai nguyén tht tu, phén tir tai nguyén tht ba mang tin hiéu hoa tiéu cia tin
hidu thir hai, phan tir tai nguyén thi ba ndm trong nhoém thit ba ctia céc phan ti
tai nguyén, phén tir tai nguyén thtr tv mang tin hi¢u hoa tiéu cua tin hiéu thir hai,
phan tir tai nguyén thir tu nam trong nhém thir su cta céc phan tir tai nguyén,
va trong d6 tung phan tir tai nguyén thir nhét, tht hai, thit ba, va thir tu 13 tai
nguyén mién tan sd trong ky hiéu don vi.
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13. Thiét bi theo diém 10, trong do:

su tuong Ung thtr nhat ton tai gifta s6 trinh tu ctia séng mang phuy trong
nhém thir nhit ctia cic phén tir tai nguyén va phén tr trinh tu cta tin hiéu dong
bd so cAp thi nhit, va su tuong Ung tht hai tdn tai gifta sO trinh tu ctia séng
mang phu trong nhém thir tu cua cac phén tir tai nguyén va phén tir trinh tu cla
tin hiéu dé)ng b0 so cép thtr hai; va

su tuong tmg thi ba ton tai gitta s6 trinh tu ctia séng mang phu trong nhém
th hai ctia cac phan tir tai nguyén va phin tir trinh tu cta tin hi¢u déng bd thir
cép thi nhét, va su tuvong tng tht tu tdn tai gitta sb trinh tu ctia séng mang phy
trong nhom thr ndm cua cac phén tir tai nguyén va phan t trinh tu cda tin hiéu
ddng b thir cap thir hai.

14. Thiét bi theo diém 10, trong d6 hai nhém cua cac phan tir tai nguyén trong
nhém thir nhat ctia cdc phan tir tai nguyén, nhém thi hai cta cac phan tir tai
nguyén, va nhém thr ba cua cac phan tir tai nguyén dugc b tri tai séng mang
tha nhét, trong d6 hai nhém clia céac phin tir tai nguyén trong nhom thir tu cia
c4c phan tir tai nguyén, nhém thir nm cua cic phan tir tai nguyén, va nhém thtr
sdu cla céc phan tir tai nguyén dugc bd tri tai séng mang thit hai, va trong d6
song mang th nhét va séng mang thtr hai chiém céc tai nguyén mién tan s6
khéc nhau.
15. Hé théng truyén thong, bao gom:

thiét bi mang; va

thiét bi du cudi;

trong do thiét bi mang duoc tao cAu hinh dé truyén tin hiéu ddng bd so cip
thir nhét, tin hiéu ddng bd thtr cAp thi nhét va tin higu thi nht, va thiét bj dau
cudi duoc tao cAu hinh dé thu tin hiéu ddng bd so cép thir nhét, tin hiéu dong bd
thu cép thtr nhét va tin hidu tht nhét; va trong do:

tin hiéu tht nhat bao gdm céc tin hiéu kénh phat rong thit nhat hogc cac tin
hiéu khéi thong tin hé théng thi nhét;

cée song mang phu thtr nhit duge chiém béi tin hiéu ddng bd so cap thir
nhét 13 cac séng mang phu lién tiép trong nhom tht nhét ctia cac phan tir tai
nguyeén;

cac séng mang phu thtr hai dugc chiém béi tin hiéu ddng bd thir cap thi
nhét 13 cac séng mang phu lién tiép trong nhom tht hai cla cac phan tir tai

nguyeén;
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cac song mang phu thir ba duogc chiém béi tin hidu thir nhét 1a cac séng
mang phu lién tiép trong nhém thi ba clia cac phéan tir tai nguyén; va

hai nhém cla cac phan tir tai nguyén trong nhém tha nhét cia cac phan tir
tai nguyén, nhom thr hai cua cac phén tir tai nguyén, va nhém tht ba cia cic
phan tir tai nguyén chiém céc tai nguyén mién tan s6 khac nhau trén cing tai
nguyén mién thoi gian. |

16. Hé théng theo diém 15, trong d6 cdc séng mang phy thur nhét khong bao
gdm séng mang phu thir khong.

17. Hé théng theo diém 15, trong d6 thiét bi mang con dugc tao cAu hinh dé
truyén tin hiéu ddng bd so clp thir hai, tin hidu ddng bo thtr cAp thir hai va tin
hidu thtr hai, va thit bi ddu cudi dugc tao céu hinh dé thu tin hiéu dong bd so
cép thir hai, tin hiéu ddng bd thir cAp tht hai va tin hiéu tht hai; va trong dé:

tin hiéu th¢ hai bao gdm cac tin hidu kénh phat rong thir hai hodc céc tin
hiéu khdi thong tin hé thong thir hai;

cac song mang phu thtr tu duogc chiém bdi tin hiéu ddng bd so cap thi hai
1a cc séng mang phu lién tiép trong nhém thtr tu clia céc phén tir tai nguyén;

cac séng mang phy thtr ndm dugc chiém béi tin hiéu dong bd thir cap thu
hai 132 cac séng mang phu lién tiép trong nhém thr ndm cua céac phan tir tai
nguyen;

cac song mang phu thtr sdu dugc chiém boi tin hiéu th hai 13 cic séng
mang phu lién tiép trong nhém thir sdu clia cac phan tir tai nguyén; va

hai nhém clia cac phan tir tai nguyén trong nhom thtr tu cla cac phan tr tai
nguyén, nhom thr ndm cla cac phan tir tai nguyén, va nhom thir siu cla cac
phan tlr tai nguyén chiém céc tai nguyén mién tan s& khac nhau trén clng tai
nguyén mién thoi gian.
18. Hé théng theo diém 17, trong do:

s6 luong cla cc séng mang phu thur nhét giéng nhu sé lugng ciia céc song
mang phu thu tu;

s6 luong cua cic séng mang phu tht hai gidng nhu s6 luong cua cac song
mang phu thtr ndm;

s6 luong cua cac séng mang phu thir ba gidng nhu sd luong clia céc song
mang phu thir sau;

khoang cach séng mang phu trong nhom thir ba cua cac phan tir tai nguyén
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va khoang cach song mang phu trong nhém thr hai cta cac phan tir tai nguyén
gidng nhu khoang cach séng mang phu trong nhom thir nhét cia cac phan tir tai
nguyén;

khoang cach song mang phu trong nhom thir sdu ctia cac phan tir tai nguyén
va khoang cach séng mang phu trong nhém thir ndm cua cac phén tir tai nguyén
gibng nhu khoang cach séng mang phu trong nhém thir tu clia céc phan tir tai
nguyeén;

chi s6 ky hiéu dugc chiém boéi nhém thtr nhat cla cdc phéan tr tai nguyén
gidng nhu chi s6 ky hiéu duge chiém boi nhom thi tu cua cdc phan tu tai
nguyén; va

khoang cach séng mang phu trong nhom thi nhét clia cdc phan tr tai
nguyén khéc véi khodng cach séng mang phu trong nhém thir tu cta cac phén tir
tai nguyeén.
19. Hé thdng theo diém 17, trong d6:

vi tri th@ nhat ctia phan tir tai nguyén thir nhat gidng nhu vi trf thtr hai ciia
phan tir tai nguyén thtr hai, phan tir tai nguyén tht nhat mang tin higu dit ligu
clia tin hidu tht nhAt, phan tir tai nguyén thi nhit ndm trong nhom thtr hai cla
céc phan tir tai nguyén, phan ti tai nguyén tht hai mang tin higu di liéu cla tin
hidu tht hai, phan tir tai nguyén tht hai ndm trong nhom thit sdu clia cac phan tir
tai nguyén; va

vi tri thi ba cia phan tir tai nguyén thir ba gidng nhu vi tri tht tu cua phan
tr tai nguyén thi tu, phan tir tai nguyén tht ba mang tin higu hoa tiéu cta tin
hidu tht nhét, phan tir tai nguyén tht ba ndm trong nhém tht ba cia céc phan tir
tai nguyén, phén tlr tai nguyén thtr tv mang tin hiéu hoa tiéu cua tin hi¢u thtr hai,
phan tir tai nguyén thir tu nam trong nhom thir sdu clia cac phan tr tai nguyén,
va trong do tung phan tir tai nguyén thir nhét, tht hai, thir ba, va tht tu 1a tai
nguyén mién tan sd trong ky hiéu don vi.

20. Hé théng theo diém 17, trong do:

su tuong Ung thu nhit ton tai gifta s6 trinh tu cta séng mang phu trong
nhém thir nhét ctia céc phan tir tai nguyén va phin tir trinh tw cta tin hiéu dong
bd so cap thir nhét, va su twong tng tht hai tdn tai gitra sb trinh tu cla song
mang phu trong nhom thir tu ctia cac phén tir tai nguyén va phén tir trinh ty cla
tin hidu ddng bd so cap th hai; va

su tuong ung tha ba tdn tai giita s6 trinh tu cta séng mang phu trong nhom
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thtt hai cta cac phin tir tai nguyén va phan tir trinh ty cla tin hidu dong bo thi
cép thtr nhét, va sy tuong tng thir tu ton tai gitta sb trinh tu cta séng mang phu
trong nhém thir ndm cta cac phan tir tai nguyén va phén tr trinh tu ctia tin hiéu
ddng bd thi cp thi hai.
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Thiét bij mang xac dinh vi tri séng mang phu clia tin hiéu sé& duoc truyén
th(r nhat va vi tri sdbng mang phu cla tin hiéu sé dwoc truyen th hai, trong
do cac song mang phu dwoc chiém bai tin hiéu thir nhét |a cac song mang
phu lién tuc trong nhém thi nhét cla cac phan t tai nguyén, cac song
mang phu dwoc chiém bdi tin higu thi hai la cac song mang phu lién tuc
trong nhom tht hai clia cac phan t tai nguyen sO luong clia cac song
mang phu dwoc chiém b&i tin hiéu thir nhét giéng nhw sb lwong cla cac
song mang phu dwgc chiém bai tin hiéu thi hai, khoang cach sdng mang
phu trong nhém thir nhat ctia cac phan t tai nguyén khac v&i khoang
cach song mang phu trong nhom th& hai ctia cac phan ter tai nguyén, va
tin hiéu th(r nhat va tin hiéu thi hai la cac tin hiéu ddng bd so cép

v

Thlet bi mang xac dinh vi tri song mang phu cua tin hiéu th& ba sé dwoc
truyen va vj tri séng mang phu cla tin hiéu thi tw sé dwoc truyen trong do
cac song mang phu dwgc chiém bai tin hiéu thir ba 1a cac song mang phu
lién tuc trong nhom thir ba cta cac phan tlr tai nguyén, cac séng mang phu
duwoc chiém bai tin hiéu th(» tw la cac song mang phu lién tuc trong nhém
thir tw clia cac phan to tai nguyen sb Iuong clia cac song mang phu dwgc
chiém bai tin hiéu thr ba giong nhw so lwgng clia cac séng mang phu
dwoc chiém bai tin hiéu the tw, khoang cach séng mang phu trong nhom
thr ba cla cac phan tor tai nguyen giong nhw khoang céch séng mang phu
trong nhom th& nhat clia cac phan ttr tai nguyén, khoang cach séng mang
phu trong nhom thi tw clia cac phan t tai nguyén giong nhw khoang cach
song mang phu trong nhom th( hai cta cac phan t& tai nguyén, va tin hiéu
thi ba va tin hiéu thir tw bao gdm it nhat cac tin hiéu déng bo thir cap

y

Thiét bi mang xac dinh vj tri sébng mang phu cla tin hiéu thi* nam sé dwoc truyen
va vi tri séng mang phu cla tin higu thtr sau sé duoc truyén, trong do6 cac song
mang phu dwoc chiém bdi tin hiéu thir nam la cac séng mang phu lién tuc trong
nhom thir n3m clia cac phan t& tai nguyén, cac song mang phu dwoc chiém b&i tin
hiéu thir sau la cac song mang phu lién tuc trong nhom th& sau cla cac phan tor tai
nguyen s Iuong clia cac song mang phu dwoc chiém bai tin hiéu thi nam gibng
nhw s6 lwgng cla cac song mang phu duoc chiém bdi tin hiéu thir sau, khoang
cach séng mang phu trong nhom thlr ném clia cac phan tl tai nguyén giong nhw
khodng cach song mang phu trong nhom thi nhét clia cac phan tir tai nguyén
va/hodc nhém th ba cla cac phan tor tai nguyen khoang cach song mang phu
trong nhom tht sédu cla cac phan t& tai nguyén glong nhw khodng cach song mang
phu trong nhom thi hai clia cac phan tlr tai nguyén va/hodc nhom thlr tw ctia cac
phan ti tai nguyén, va tin hiéu thi* nam va tin hiéu thr séu la cac tin hiéu kénh
phat rong thir nhat hodc cac tin hiéu khdi thong tin hé théng SIB thi nhéat

<
T6i
FIG. 3B

FIG. 3A
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Tiép tuc tr
FIG. 3A

-

Thiét bi mang truyén tin hiéu thw nhat tai vi tri sbng mang phuy da dwoc
xac dinh cta tin hiéu thtr nhét, truyén tin hiéu tht hai tai vi tri song mang
phu da dwoc xac dinh cla tin hiéu the hai, truyén tin higu thv ba tai vj tri
sbng mang phu da dwoc xac dinh cla tin hiéu thir ba, truyén tin hiéu the
tw tai vi tri song mang phu da dwoc xac dinh cua tin hiéu thi tw, truyén
tin hiéu th(r ndm tai vi tri séng mang phu da dwoc xac dinh cla tin hiéu
thtr nam, va truyén tin hiéu thi sau tai vi tri song mang phu da dwoc xac

dinh cta tin hiéu th& sau
v

Thiét bi dau cudi thue hién ddng bo hodc tim kiém té bao dya trén tin
hiéu thr nhét va/hodc tin hiéu tht ba, va thu tin hiéu thr nam aé giai dleu
ché va giai ma; hoac thiét bi du cudi thyc hién ddng bd hoac tim kiém té
bao dwa trén tin hiéu thr hai va/hoac tin hiéu th tw, va thu tin higu thi
sau dé giai didu ché va giai ma

FIG. 3B
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