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Linh vwe ky thuat dwge dé cap

Séang ché dé cép toi linh vyc ciia cong nghé truyén thong, va cu thé hon,
sang ché d& cép toi phwong phép guri tin nhén, phuong phép nhén tin nhén,
thiét bi phia mang, thiét bi truyén théng va vat ghi doc duge bing may tinh.

Tinh trang ky thuét ciia sang ché

Hién tai, thong thudng, tram co sO thuc hién xir Iy ma hoa va xao tron
dbi voi tin nhin hé théng tuong dbi quan trong nhu khdi thong tin chinh
(MIB: Master Information Block), tiép d6 truyén tin nhén hé théng trén kénh
phét rong vat ly (PBCH: Physical Broadcast Channel), va truyén tin nhén hé
thdng theo cach phat rong.

Nhim muc dich chdng nhiéu, cac ma xao tron khac nhau can phai dugc
str dung cho cac 6 mang khac nhau, cac thiét bi dau cudi khac nhau trong mot
6 mang, hodc yéu cAu tuong ty. M3 xdo tron dugc xac dinh boi tram co so
theo mam khoi tao ma x4o trdn, va mam khoi tao ma x4o tron duge xac dinh

theo nhan dang 6 mang. MIB dugc st dung 1am vi du. Mam khéi tao ma x4o

tron “mi duoc xac dinh theo nhan dang 6 mang Ni': va cu thé 13, Cnt =N
Mic di cac ma x4o trn da tao ra la khéc nhau vi cac 6 mang khac nhau cua
cac tram co s&, MIB dugc truyén theo cach 1gp lai trong khoang thoi gian 80
ms theo k¥ thuét da biét (vi du, theo cong nghé thiét bi mang ludi van vét két
ndi Internet bang thong hep (NB-IoT: Narrowband Internet of Things)) dé gia
ting ty 18 thu thanh cong MIB béi thiét bi d4u cubi. Cu thé 1a, MIB duoc giri

tam 1dn trong khoang thoi gian 80 ms, va dugc gui mot 14n mdi khoang thoi

_eell "

gian 10 ms. Tlr cong thirc tao ra mam ma x40 tron Cinit N , ¢O thé hiéu rang

_2-
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MIB duoc truyén trong khoang thoi gian 80 ms bang céach st dung cung mi
x40 tron. Vi cac co ché x40 trdn cla cc tram co s& 1a gidng nhau, c6 kha ning
1a trong cung khoang thoi gian 80 ms, tram co s& 1 x40 tron MIB ctia n6 béang
cich st dung ma xao tron 1, va tiép d6 phat rong MIB; va tram co ¢ 2 x40
trdon MIB cta nd bang cach st dyng ma xdo trdn 2, va tiép do6 phat rong MIB.
C6 nhidu déng ké gitta MIB d4 x4o tron dugc giri bdi tram co s 1 va MIB da
x40 tron dugc ghi béi tram co s& 2, va chénh 1&ch gitta MIB dd xdo tron cua
tram co s& 1 va MIB dd xdo trdn ctia tram cO sG trong tung 14n lap 1a gidng
nhu chénh 1&ch trong 1an 13p tiép theo. Do d9, trong khoang thoi gian 80 ms,
khi tiép nhan MIB d& xé4o trdn cua tram co s& 1 mdi thoi khoang 10 ms, va
tiép d6 thyc hién giai xdo tron va két hop dong pha d6i véi timg 1an 13p cia
MIB di xao tron cua tram co s¢ 1, thiét bi dau cudi cua tram co s& 1 con thuc
hién két hop ddng pha dbi véi MIB da xéo tron (c6 thd dugc xem 13 nhiéu)
cla tram co s& 2. Nhu vy, cong suét nhidu tang, vi thé anh hudng dén dic
tinh thu MIB cua thiét bi dau cudi. Tram co s& 1 va tram co s& 2 dugc st dung
1am vi du trong phin md ta trén day. Cling tdn tai vin dé gidng hét gitra cac 6
mang khéc nhau cta cung tram co s0.

Ngoai ra, hé théng NB-IoT dugc st dung lam vi du. Tram co SO truyén
khéi thong tin hé théng (SIB: System Information Block) 1 trén kénh chia sé
lién két xudng vt ly. Thong thuong, tram co s& can phai thyc hién xir ly ma
hoa va xao tron dbi véi SIB 1 truwde khi gui SIB 1. Tuy nhién, theo k¥ thuat da
biét, khi x4o tron SIB 1, tram co sO thtt nhit tao ra mam khoi tao ma xdo tron
“mirva tiép d6 tao ra md xdo tron theo mim khoi tao mé x4o tron “nit. Cu thé
1a, déi véi SIB 1, mam khéi tao mi xdo trdn la
Co = Ty 24 + (1, m0d 2)- 27+, [2]- 2 + N n, trong d6 N 5 1a nhin dang 0
mang, va nhan dang 6 mang nay khong thay doi trong khi truyén SIB 1; 7 1a

s khung vo tuyén; mic du s khung vo tuyén thay dbi theo thoi gian,
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(n,mod2) dyy tri khong dbi vi cac khung v tuyén mang SIB 1 dugc tach béi
s6 luong chin clia cac s6 khung vo tuyén; "~ 13 ky hiéu nhén dang tam thoi
mang vO tuyén thong tin hé théng (SI-RNTI: System Information Radio
Network Temporary Identifier), va 1a mot gia tri khong db6i; va 7 la s6 khe
thoi gian, va s6 khe thoi gian cling c¢b dinh vi SIB 1 ludén dugc gui trong mot
khung con c¢b dinh. Do d9, twong tu véi MIB, khi cac tram co s& xao tron SIB
1 bang cach st dung cing co ché x40 tron, nhiéu trong khi truyén SIB 1 ting,

vi thé anh huéng dén dic tinh thu SIB 1 cua thiét bj dau cudi.

Ban chét ki thuit cia sang ché

Céc phuong an cia sang ché dé xuét phuong phap truyén tin nhén va
thiét bi dé cai thién kha ning chbng nhiéu khi truyén tin nhén.

Theo khia canh thu nhét, sang ché dé xuét phuong phap giri tin nhén
bao gbém cac bude:

tao ra, boi tram co so, mi xdo tron theo tham sb thoi gian tha nhéat; tiép
d6 x40 tron tin nhan hé thdng theo ma x4o trdn; va sau cung giri tin nhan hé
thng d& x40 tron toi thiét bi du cudi trén kénh phat rong vat ly.

Cén luu ¥ rang tham s6 thoi gian thu nhét c6 céac gia tri khac nhau & it
nhat hai thoi didm khac nhau theo phuong 4n niy clia séng ché.

Vi tham s6 thoi gian thir nhat c6 céc gid tri khac nhau & it nhét hai thoi
didm khac nhau, cac mi xdo tron dugc xac dinh & it nhét hai thoi diém khac
nhau tuong tng 13 khac nhau. Do do, xac suét trong d6 tram co sO st dung
cung mé x40 tron dé x40 trén clng tin nhén hé thdng theo cach lap lai trong
mot khoang thdi gian duge giam bot, vi thé kha nang chong nhidu khi truyén
tin nhin hé thdng dugc cai thién.

Dua trén khia canh thu nhét, theo mot phuwong an kha dung, tham sd
thoi gian thu nhét 1a mot ham cla it nhét mot trong sb: s6 khung vo tuyén, sd

khe thoi gian, so siéu khung, va so ky hiéu.

_4-
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Vi duy, tham sb thoi gian thr nhAt 12 mot ham cta s6 khung vo tuyén. Sd
khung v6 tuyén 13 s6 khung vo tuyén trong d6 vi tri bét dAu dé guri tin nhén hé
théng dugc dinh vi. Céac truong hop lién quan t0i sé khe thoi gian, s siéu
khung, va sb ky hiéu la twong tu véi truong hop nay.

Vi s khung vé tuyén, s6 khe thoi gian, s6 siéu khung, hodc sb ky hiéu
clia tin nhén hé théng thay dbi theo thdi gian, va tham s6 thoi gian thi nhét 13
mot ham cua it nhAt mot trong sb: s6 khung v6 tuyén, s6 khe thoi gian, s6 siéu
khung, v& sb ky hidu, tham sb thdi gian thir nhat cling 14 dai lwong vét Iy thay
dbi theo thoi gian. Do d6, ma xdo tron dugc xac dinh theo tham sb thoi gian
thr nhét cling thay dbi theo thoi gian.

Dua trén khia canh thir nhét, theo mdt phuong 4n kha dung, tham sd
thoi gian thu nhét 13 tham sb bt ky trong s6 sb khung vo tuyén, sd khe thoi
gian, s6 siéu khung, va s6 ky hiéu; hodc

tham s6 thoi gian tha nhét 13 gia tri thu dugc tir tham sb bat ky trong sd
s6 khung vo tuyén, s6 khe thoi gian, s6 siéu khung, va s6 ky hiéu thyc hién
phép toan Modulo theo hé sb thir nhét, trong d6 hé sb thir nhét 13 mét sd
nguyén duong.

Loi ich cua khia canh nay 1a su phtrc tap trong hoat dong phat hién tin
nhén hé théng boi thiét bj diu cudi dugc giam bét. Vi thiét bi dAu cudi khong
biét tat ca thong tin vé sb khung vo tuyén khi phat hién tin nhin hé thong da
x40 tron, thiét bi dAu cudi cAn phai thyc hién phat hién mo.

Vi du, khi tin nhén hé théng 1a MIB, trong hé thong NB-IoT, thiét bi
diu cubi cé thé biét, béng cach str dung tin nhén dé‘)ng bo hoa, gia tri thu dugc
tir s6 khung vo tuyén thuc hién phép todn Modulo 8, va chu ky lap t6i thiéu
ciia MIB 14 tam khung v tuyén. Do d6, khi hé & thir nhét 12 8, thiét bj dau
cubi co6 thé duoc ngin khong cho thuc hién thém c4c hoat dong phat hi¢n mo
vé sb khung vo tuyén, va cé thé dat duoc cac hé s6 chdng nhiéu tdt. Do do,

trong hé théng NB-IoT, hé s6 thir nhit c6 thé duge thiét 14p bang 8 khi tin
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nhin hé théng 1 MIB.

Duya trén khia canh thu nhét, theo mét phuong an kha dung, hé sb thir
nhét 14 2", trong d6 n 1a mot s6 nguyén duong khong bang 3; hosic hé s6 thir
nhét 12 8; hodc hé s6 thir nhét 12 mot sb nguyén td.

Khi hé sb th nhit 1 mot sb nguyén t, c6 thé dat dugc kha nang chéng
nhiéu t&t hon khi gui tin nhén hé théng bang céach st dung tinh chét coa sd
nguyén td.

Dua trén khia canh thir nhét, phuong 4n kha dung trong do6 tram co s&
tao ra ma x4o tron theo tham s6 thoi gian thi nhét 1a:

tram co s& tao ra mam khéi tao mi x4o tron theo tham s6 thoi gian thir
hét va nhém bién thi nhét, trong d6 nhém bién thir nhét 6 it nhat mot trong
s6: nhan dang 6 mang, RNTI, va ky hi¢u nhén dang séng mang; va tiép d6 tao
ra mi xdo tron theo mAam khoi tao ma x4o tron.

Duya trén khia canh thir nhit, mot phuong 4n kha dung khic trong do
tram co s& tao ra ma x4o tron theo tham s6 thoi gian thir nhét 13:

tram co sO tao ra mAam khoi tao mi xdo tron theo tham s6 thoi gian thu
nhét, va tiép d6 tao ra ma x4o tron theo mAm khoi tao ma x4o tron.

Dua trén khia canh thir nhét, mot phuong an cla sang ché con d& xut
mdt sb phuong 4n khéa dung trong d6 tram co s& tao ra mam khéi tao ma xdo

tron theo tham so thoi gian thir nhat.
l’\ N ° M 4 /{ ) I’\ A l’\ n ) I‘\ 7 °
Tham sb thoi gian tht nhat 14 s6 khung v6 tuyén "7/, va mam khéi tao
~ 14 A P 2 ~ A 7 C' 3 = n ~
mé x40 trén St théa man cong thire sau: ™~ 7/ ; hodc

tham s6 thoi gian thir nhét 1a gié tri thu dugc tir s6 khung vo tuyén "
thue hién phép todn Modulo theo hé sb thir nhat ¥, va maAm khoi tao ma x40

A Co ) . A , c..=n,modk ;L= s a, A
tron “nt thoa man coéng thurc sau: ™t/ , trong d6 k=8, & 13 mot so
nguyén t6, hodc k 1a mot s6 nguyén duong khac 8 hodc mdt sO nguyén tb;

hoac
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tham s thoi gian thi nhét 13 s6 khung v6 tuyén " nhém bién thir nhét

cell

¢6 nhan dang 6 mang '™ , vd mam khéi tao md xao tron Cinit thoa man cong

, c.. =(n .za, +Ncell . c.. = Ncell.zbl i . X
thirc sau: (ny-22)+ Nip , hodc "t Wi 27) 1y , trong d6 ™ 13 so luong

cell

bit bi chiém gitt béi ' trong %, va b 13 & lugng bit bi chiém gitt béi "/
trong “mit; hodc

tham sd thoi gian thor nhét 13 gid tri thu dugc tir sb6 khung vo tuyén "y

thuc hién phép toan Modulo theo hé sb thir nhat ¥, nhom bién thir nhit c6

cell N

nhan dang 6 mang ~'® , vi mam khdi tao ma xao trén Cinit thoa méin cong thuc

=(n, mod k)-2%+Nyg' =Ng' -2+ (n, mod k)

C... o - , —
squ; it D hojc S , trong d6 k=8 k

la mot s6 nguyén td, hodc k 1a mot s6 nguyén duong khac 8 hodc mot 36

4 4 . ° . ;’\ L 9 ° cel] .. ) ) I’\
nguyén to; %2 1a so luong bit bi chiém gilr boi N trong Siit; va b 13 sb
lugng bit bi chiém gitt boi (n, modk) trong “it; hodc

tham sb thoi gian thir nhét 13 gi tri thu dugc tir s6 khung vo tuyén "/

(hoac s6 khung vo tuyén cong mot s6 nguyén) thuc hién phép toan Modulo

cell

theo hé sb thtr nhat #, nhém bién thir nhat c6 nhan dang 6 mang ' , va mam

c

khéi tao md x4do  trn mt  thdéa man cong thic  sau:

Cinit = [(”f +h)mod k) + W]” P2 +0 o050 G T [(nf +h)mod k)+w]” P+Q-2"

trong d6 h 1 mot sb nguyén, vi dy, h bang 0 hodc 1; k=8, k¥ 1a mot sb nguyén
td, hodc k 1a mot s6 nguyén duong khac 8 hodc mot s6 nguyén t8; w 1a mot sd
nguyén, vi dy, w bang 0 hogc 1; u 1a mot s6 nguyén khong am, vi dy, u co thé

13 0, 1, 2, hodc 3; P 1a mdt ham cta nhén dang 6 mang va/hodc s6 khung vo

cell <

7 : cell N
tuyen, vi dy, P bang nhan dang 6 mang Nip , hodc P bang N +1, hodc P bang

cell v 7
Nip -(n, modk) , trong d6 v 1a mot s6 nguyén duong; Q 12 m6t ham cta nhén

dang 6 mang, vi du, bang nhan dang 6 mang, hoac bang 0 (nghia 1a khong c6
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tham sb Q trong cbng thirc);  1a mot s6 nguyén khong 4m, vi du, % bang sb

luong bit bi chiém gift boi Q trong Cinit 3 v by 13 mét sd nguyén khong am, vi

[(nf +h)mod k)+w]" -P trong Cini

du, > bing s6 lugng bit bi chiém gift boi

Duya trén khia canh thu nhét, theo mot phuong an kha dung, k¥ thudt
x40 tron co thé 13 x40 tron cép d6 bit. Vi duy, thuc hién cong phép toan Modulo
2 ¢6 thé duoc thyc hién trén mi xdo trén va thong tin cin dugc x4o tron.
Thong tin can duogc x40 tron co thé 14 tin nhén hé théng hodc mot phén cua tin
nhan hé théng, hodc co thé 1a tin nhén hé théng ¢4 ma hoa hodc mot phén cua
tin nhén hé thdng d3 ma hoa.

Dua trén khia canh thir nhét, theo mdt phuong 4n kha dung khac, k¥
thuat xdo trdn co thé 14 x40 tron cép dd ky hiéu. Vi dy, tram co s& trude tién
6 thé thiét 14p 4nh xa md xdo tron tr dang bit thanh dang ky hiéu. Phuong
phéap thiét 1ap anh xa khong bi gidi han. Vi du, phuong phap didu bién BPSK
hogic QPSK ho#ic mdt phwrong phap thiét 1ap anh xa twong tu khéac c6 thé dugc
thuc hién. Tiép d6, tram co s& thuc hién hoat dong nhan theo tung diém, hoat
dong nhan lién hop theo tung diém, ho#c hoat dong tuong tu d6i voi ma x4o
tron & dang ky hiéu va thong tin cin duogc x4o tron. Thong tin cin duoc x40
tron c6 thé 13 tin nhén hé théng thu duge sau khi didu bién ma hodc mot phﬁn
clia tin nhén hé théng thu dugc sau khi didu bién ma.

Theo khia canh thir hai, sang ché dé xuat phuong phép nhén tin nhén
bao goém céc budc:

xéc dinh, boi thiét bi dAu cudi, tham so thoi gian thir nhét; tiép nhan tin
nhén hé théng di x4o trdn trén kénh phat rdng vat ly; tao ra ma x4o tron theo
tham sb thoi gian thi nhét; va sau cung giai x4o tron, boi thiét bi d4u cudi, tin
nhén hé théng d4 x40 trdn nhan dugc theo ma x40 tron.

Vi tham s6 thoi gian thir nhét c6 céc gié tri khac nhau ¢ it nhét hai thoi

didm khac nhau theo phuong 4n nay cla sang ché, cac ma x40 tron dugc su
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dung cho céc tin nhén hé théng duge xdo trdn & it nhét hai thoi diém khac
nhau tuong ing va dugc tiép nhéan béi thiét bi diu cubdi co thé 13 khac nhau, vi
thé tinh ning tiép nhén tin nhén hé théng boi thiét bi dau cudi duoc cai thién.

Dua trén khia canh thir hai, theo mot phuong 4n kha dung, tham sb thoi
gian thr nhét 1a mot ham cia it nhit mot trong sb: s6 khung vo tuyén, s6 khe
thoi gian, sb siéu khung, va s6 ky hiéu.

Vi dy, tham s6 thoi gian thir nhét 13 mdt ham cuia sb khung vo tuyén. Sé
khung vo tuyén 13 s6 khung vo tuyén trong d6 vi tri bt dau dé giri tin nhén hé
théng duge dinh vi. Céac truong hop lién quan toi sé khe thoi gian, s siéu
khung, va s6 ky hiéu 1a tuong ty v6i truong hop nay.

Vi sb khung vo tuyén, sb khe thoi gian, s6 siéu khung, hodc ) ky hiéu
thay dbi theo thoi gian, va tham s6 thoi gian tht nhét 13 mot ham cua it nhét
mot trong s6: s6 khung vo tuyén, sb6 khe thoi gian, sb siéu khung, va ) ky
hiéu, tham sé thoi gian thir nhét ciing 12 dai luong vét 1y thay dbi theo thoi
gian. Do d6, mé xdo tron dugc xac dinh theo tham s6 thoi gian thu nhét ciing
thay ddi theo thoi gian.

Dua trén khia canh thir hai, theo mot phuong an kha dung, tham sb thoi
gian thr nhét 13 tham sb bét ky trong s6 sb khung v tuyén, s6 khe thoi gian,
s6 siéu khung, va sd ky hiéu; hodc

tham sb thoi gian thir nhat 12 gié tri thu dugc tir tham s bat ky trong sb
s6 khung vo tuyén, s6 khe thoi gian, s6 siéu khung, va s6 ky hiéu thyuc hién
phép toan Modulo theo hé sé thr nhét, trong d6 hé sb thtt nhat 13 mot sb
nguyén duong.

Loi ich cua khia canh nay 1a sy phirc tap trong hoat dong phat hién tin
nhén hé théng béi thiét bi dau cudi duge giam bét. Vi thiét bi ddu cudi khong
biét tat ca thong tin vé s6 khung vo tuyén khi phat hién tin nhin hé thong d3
x40 tron, thiét bi diu cubi can phai thyc hién phat hién mo.

Vi duy, khi tin nhén hé théng 1a MIB, trong hé théng NB-IoT, thiét bi
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dhu cubi c6 thé biét, bing céch st dung tin nhén dong bd hoa, gia tri thu dugc
tir s& khung v6 tuyén thuc hién phép toan Modulo 8, va chu ky lap tbi thiéu
ctia MIB 13 tam khung v tuyén. Do do, khi hé so thu nhét 1a 8, thiét bi dau
cudi c6 thé duoc ngin khong cho thyuc hién thém c4c hoat dong phat hién mo
vé s khung v tuyén, va co thé dat dugc cac hé s6 chéng nhiéu t6t. Do do,
trong hé théng NB-IoT, hé sb thir nhét c6 the duge thiét 1ap bang 8 khi tin
nhin hé théng 13 MIB.

Dua trén khia canh tht hai, theo m6t phuong an kha dung, hé sb thir
nhét 13 2", trong d6 n 12 mot s6 nguyén duong khong bang 3; hodc hé s6 thir
nhét 13 8; hodc hé sb thir nhét 1a mot s nguyén t6.

Khi hé sb tht nhét 12 mot s6 nguyén t8, c6 thé dat dugce kha nang chéng
nhiéu t6t hon khi gui tin nhén hé thdng bang cach sir dung tinh chit cua sb
nguyén t.

Dua trén khia canh thir hai, phuong an kha dung trong do thiét bi dau
cudi tao ra ma x4o trén theo tham s6 thoi gian thi nhét 13:

thiét bi dau cudi tao ra mam khéi tao ma x4o tron theo tham s6 thoi gian
thir nhat va nhém bién thir nhét, trong d6 nhom bién thir nhit c6 it nhit mot
trong sd: nhan dang 6 mang, RNTIL va ky hiéu nhan dang séng mang; va tiép
d6 tao ra ma xao tron theo mam khai tao ma xdo tron.

Dua trén khia canh thir hai, mot phuong an kha dung khéc trong do thiét
bi dau cudi tao ra mi x4o tron theo tham s6 thoi gian thir nhét 1a:

thiét bi dau cudi tao ra mam khéi tao ma x4o tron theo tham s6 thoi gian
th nhét, va tiép d6 tao ra ma x4o trdn theo mam khai tao ma x4o tron.

Dua trén khia canh thir hai, mot phuong 4n cua sang ché con dé xuét
mot s6 phuong an kha dyng trong d6 thiét bi dau cudi tao ra mam khoi tao ma

x40 tron theo tham sb thoi gian thir nhat.

A [ J A v A A A n \ A 9.0
Tham sb thoi gian thi nhat 13 s6 khung v tuyen 7, va mam khoi tao
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~ 14 A . 2 ~ A 7 c‘ 3 = n ~
mi x40 trén mit théda man cong thirc sau: ™~ 7/ hodc

tham sé thoi gian thir nhét 13 gi4 tri thu dugc tir s6 khung vo tuyén "/
thuc hién phép toan Modulo theo hé s6 thir nhat *, va mam khéi tao ma xéo

=nfmodk’ trong do k=8’ k 1a mc}t Sé)

A . 2 ~ A 7 C..
tron Cnit théa méan cong thic sau: ™
nguyén to, hodc k 1a mét sd nguyén duong khac 8 hodic mdt s6 nguyén to;

hodc

tham s6 thoi gian thir nhét 12 sé khung v tuyén "/, nhém bién tht nhat

cell

c6 nhan dang 6 mang ' , va mam khai tao ma xao tron Cmit thda man cong

c'nit = (nf B 261 ) + NIC];ll

, . c.. = Ncell '2b1 +n i . z
thic sau: , hoac "t (Nip )+, , trong d6 41 1a so luong

cell

° ° ° /{ ° Ay 2 ° .. by b ’,\ ° ° ° ,( ° Ay 9 ° n
bit bi chiém giit boi Nip trong Cinit, va b 1a 56 luong bit bi chiém gitt boi 7/
trong “int; hodc

tham sb thoi gian thir nhét 1a gi tri thu duoc tlr s6 khung vo tuyén "

thuc hién phép toan Modulo theo hé s6 thir nhat k¥, nhém bién tht nhét c6

cell

nhén dang 6 mang ' , va mam khéoi tao ma xéo tron Cnit théa man cong thirc

= (n, mod k)-2% +Nyg' ¢.. =N§".2"+ (n, mod &)

C.. o » , L—
sau; it , hodc “int , trong d6 k=8, k

13 mdt sb nguyén to, hodc k 1a mot sO nguyén duong khéac 8 hodc mot so

cell

nguyén td; 2 14 sb lugng bit bi chiém gitt bsi ¥ trong Cmt; va b 13 sb
lugng bit bi chiém giit bdi (n,mod) ¢\, ong Cnit; hotic

tham s6 thoi gian thir nhét 13 gi tri thu duogc tr sb6 khung vo tuyén "y

(hodc s6 khung vo tuyén cong mot s6 nguyén) thyc hién phép toan Modulo

cell

theo hé sb thi nhét ¥, nhém bién thir nhat c6 nhan dang 6 mang N , va mam

khéi tao mA xdo  trdn Gt thoa mdn cong thac sau:

¢, = |(n, +Hymod k) + w]' - P-2% +0 ¢ = |1, +mymod k) + W' - P+Q -2

, hodc

trong d6 h 12 mdt s nguyén, vi dy, h bing 0 hodc 1; ¥=8, k 1a mot s6 nguyén
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t6, hoic k 12 mot sb nguyén duong khac 8 hodc mot s6 nguyén to; w 1a mot so
nguyén, vi dy, w bang 0 hodc 1; u 13 mot s6 nguyén khong 4m, vi dy, 0, 1, 2,

hodc 3; P 1a mot ham ctia nhan dang 6 mang va/hodc so khung v tuyen, vi du,

s cell N cell N cell | v
bing nhén dang 6 mang Nip , ho#ic bang '™ +1, hodc bang Ny - (n,modk) ,
trong d6 v 1a mot sb nguyén duong; Q la mot ham cua nhan dang 6 mang, vi

du, bing nhan dang 6 mang, hodc bang 0 (nghia 13 khong c6 tham s6 Q trong
cong thirc); % 13 mot s6 nguyén khong am, vi duy, % bang sb lugng bit bi
chiém gitr boi Q trong int; va b5 13 mét sb nguyén khong am, vi dy, by bang

o2, +mymod k) +w} - P trong .

s lugng bit bi chiém gifr boi

Dua trén khia canh thi hai, theo mot phuong an kha dung, k¥ thuat giai
x40 tron co thé 1a giai xdo trén cép d6 bit hodc giai x4o tron cép d6 ky hiéu.
Mot phuong phap thuc hién cu thé twong tmg voi budc xdo trén dugc thuce
hién béi tram co s& theo khia canh thir nhét.

Theo khia canh tht ba, sang ché dé xuat phuong phép giri tin nhén bao
gdm cac bude:

tao ra, béi tram co s, ma xao tron theo tham s6 thit nhét, trong d6 tham
sb thir nhét c6 sb khung v tuyén hodc gié trj thu duge tir s6 khung v tuyén
thye hién phép toan Modulo theo hé sé tht nhat, va hé s thir nhat 14 mot s6
nguyén duong 16n hon hodc bang 3; x40 trdn tin nhén thir nhat theo ma xéo
tron; va sau cung gui tin nhén thir nhit di xdo tron t6i thiét bi dAu cubi trén
kénh tht nhat; hodc

tao ra, boi thiét bi dau cudi, m3 xao tron theo tham s6 thtr nhét, trong doé
tham sb thir nhét c6 sb khung vo tuyén hodc gia tri thu duge tir s6 khung vo
tuyén thyc hién phép toan Modulo theo hé s thir nhit, va hé s thir nhat 12
mdt sb nguyén duong 16n hon hodc bang 3; x40 trn tin nhén thir nhat theo ma
x40 trOn; va sau cung gui tin nhin thir nhat da x4o tron toi tram co sé trén

kénh thtr nhét.
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Sb khung vo tuyén theo phuong 4n nay cla séng ché 13 sb khung vo
tuyén trong do vi tri bat dau dé gui tin nhén thir nhat duoc dinh vi.

Theo phuong an ndy cua sang ché, s khung vo tuyén thay dbi theo thoi
gian, va mi x4o tron dugc tao ra béi tram co s& hodc thiét bi diu cudi duogc
xac dinh theo tham s thir nhat. Tham s thir nhét c6 s6 khung vo tuyén hoic
gia tri thu dugc tu s6 khung vo tuyén thuc hién phép toan Modulo theo hé s6
thir nhét, va hé sb thi nhét 13 mot sé nguyén duong 16n hon hodc béng 3. Do
do, co it nhét ba thoi diém khac nhau ddi véi ma xéo tron da xac dinh, va cac
mé x40 tron duge xac dinh boi tram co s& hodc thiét bi ddu cubi & it nhét ba
thoi didm khéac nhau 13 khac nhau. Tin nhin th nhit dugc x40 tron theo ma
x40 tron. Do d6, kha nang chéng nhiéu khi truyén tin nhén thir nhat duge cai
thién theo giai phép k¥ thuét theo phuong an nay cua sang ché.

Dua trén khia canh thir ba, theo mdt phuong an kha dung, tin nhén thir
Ah&t c6 thé 13 tin nhin hé théng, hodc c6 thé 1a mot phan cua tin nhin hé
théng. Tin nhén tht nhét c6 thé 13 tin nhén hé théng d3 m3 hoa, hodc tin nhén
thtr nhAt 1a mdt phan cta tin nhén hé thong d& ma héa. Kénh tht nhét 13 kénh
chia sé lién két xudng vat ly hodc kénh phat rong vét ly. Theo mdt phuong an
kha dung khac, tin nhén thtr nhat c thé 14 thong tin dif liéu hodc théng tin
diéu khién, hodc c6 thé 1a mot phén cta thong tin dit liéu hodc thong tin diéu
khién. Tin nhén thir nhét c6 thé 13 thong tin dir liéu hodc thong tin didu khién
d3 ma hda, hoac tin nhén the nhit 12 mot ph'?ln cta thong tin dit liéu hoac
thong tin didu khién d3 ma hoa. Kénh thtr nhit 12 kénh chia sé lién két xuéng
vat 1y, kénh didu khién lién két xudng vat 1y, kénh chia sé lién két 1én vt 1y,
hoiic kénh didu khién lién két 1én vét ly.

Dua trén khia canh thir ba, theo mot phuong an kha dung, bd sung vao
mdt trong sd khung vo tuyén hodc gia tri thu dugc tur s6 khung vo tuyén thuc
hién phép toan Modulo theo hé sd thtr nhat, tham s& thir nhat c6 it nhat mot

trong sb: RNTI, s6 khe thoi gian, sb ky hiéu, nhan dang 6 mang, va ky hiéu
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nhan dang séng mang.

Dua trén khia canh thir ba, theo mét phuong an kha dung, hé sb tht
nhét 14 2", trong d6 n la mét sb nguyén duong 16n hon 1; hodc hé sb thtr nhét
13 mdt sb nguyén t6 16n hon hodc bang 3.

Khi hé sb tht nhét 12 mét sd nguyén t, c6 thé dat duge kha ning chéng
nhidu t8t hon khi gui tin nhén tht nhét bing cach st dung tinh chét cua sb
nguyén t6.

Duya trén khia canh tht ba, phuong an kha dung trong do6 tram co sO
hoic thiét bi dau cudi tao ra mi x4o tron theo tham s6 thi nhat 1a:

tram co s& hodc thiét bi dau cudi tao ra mam khoi tao ma xao tron theo
tham s tht nhat; va tiép d6 tao ra mi xao tron theo mam khai tao ma xao
tron.

Dua trén khia canh thir ba, mot phuong én cla sang ché con d& xuit mot
sé phuong 4n kha dung trong do tram co s& hogc thiét bi du cudi tao ra mam

khoi tao méd x40 trén theo tham s6 tht nhét.

Tham sb thir nhét c6 gia tri thu duoc tir s6 khung vo tuyén "/ thuc hién

phép toan Modulo theo hé sb thir nhét k, ky hiéu nhin dang tam thoi mang vo

4 4 . . \ A A Ncell b ‘A 2 °
tuyén " 6 khe thoi gian M, vanhan dang 6 mang "' , vd mam khoi tao

C

~

ma X40 tron init thoa man cong thire sau:

_ a b ¢ Neell " y
Co = Mo 2"+ (ny mod B)- 2%+ 1,/2 |- 2%+ Vg , trong d6 * 13 tong clia céc sO

r Neell Y

luong bit bi chiém gitt boi (ny mOdk), L"S/z—‘, va Mo trong Sinit, bi 13 tong cua
4 7 Neell ,

céc s6 luong bit bi chiém gitr boi L/ 2] va Mo trong i, va © 1a s6 lugng

Neell
N D

bit bi chiém gitt boi trong Cinit; hodc

/’\ 7 /’\ 14 },\ A l{ n /{ \ e . b A
tham sd thtr nhit ¢6 sb khung vo tuyén "/, s6 khe thoi gian s | va nhan

Neell N
dang 6 mang "'P , va midm khoi tao ma xao tron €t thda man cong thic sau:
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= '2b2 L) Ncell , . 2 , ; z . .
Cu =172+, /2] 2%+ Nip , trong do b 13 tong cta cac sO luong bit bi

s A °~ 2,2 |_7’l /2_| 3\ NNCCH C.. ~ C \ A . ° o A ° A~ 9 °
chiém gift boi L™*'“d va ~'®  trong “nt, va 72 14 s6 luwong bit bi chiém gitt boi

Neell
Np™ trong Ciit; hodc

tham sb thr nhat co6 gié tri thu duge tir s6 khung vo tuyén " thyc hién

phép toadn Modulo theo hé sé thir nhét ¥, sb khe thoi gian s, va nhan dang 6
Neell \ A 9 o 4 A C 9 A 4

mang '™ , va mam khoi tao mé x4o trdn Smt théa man cong thic sau:

- . by L] Neell , . .2 , , £ .

G = (1, mod k) 2% +[ 1, 12]-2% +Ni™ 41000 @6 3 12 tdng ctia cac sb lugng bit

ok e |m12]  NEE o N R S
bi chiém gilt boi /2] va Vo trong “nt, va % 14 s6 lugng bit bi chiém gilr

Neell
9 .° NI]3

boi trong “nit; hodc

tham sb thir nhat c6 ky hiéu nhan dang tam thoi mang vO tuyén M |

gia tri thu dugc tir s6 khung vo tuyén "7 thuc hién phép toan Modulo theo hé
Neell

sb tht nhat , va nhan dang 6 mang ~'® , va mam khoi tao mi xdo tron Cinit

ba méin co ; € = Mgy - 2% + (1, mod k) - 2% + Np™ . .
théa man cong thirc sau: it MRt (n ) D trong dé 2 13

. (n,modk) s Ni

tdng cia cac so lugng bit bi chiém gilt boi b,

trong “nit, va

, . . X e Y Neell » o
12 s6 lwong bit bi chiém gilt boi Nrp trong Cmit; hodc

: 1 Nell cr e . A
tham sd thr nhat c6 nhin dang 6 mang Np™ va gia tri thu dugc tu so

khung vo tuyén "7 thuc hién phép todn Modulo theo hé sb thir nhat *, va

c

mdm khoi tao md xdo tron “nt  thoa midn cbéng thic sau:

_ .bs Neell . X . . X . . Neell
g = (1 M4 %)-2% + Nip , trong do b5 1a sb luong bit bi chiém gifr bo1 Nrp

trong “nit; hodc

Neell
l’\ 4 I’\ 14 I( A f'\ n by A A
tham sb thir nhét c6 sb khung vo tuyén '/ va nhén dang 6 mang = ® ,

b Neell
\ A 9 ° ~ J4 A . . 2 ~ A 4 C.. =N;- 2 6 + N
va mam khéi tao m3 xdo tron nt thoa man cong thie sau: ™ iy o
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Neell
No™ trong Cmit; hodc

trong d6 D¢ 1a s6 lugng bit bj chiém git boi
tham s thir nhét c6 it nhit mot trong s6 ky hiéu nhén dang tam thoi
mang vO tuyén et g4 tri thu dugc tir sb6 khung vo tuyén "1 thuc hién phép
todn Modulo theo hé sb thir nhit , s6 khe thoi gian ™, va nhan dang 6 mang
NNcell . A . , A 16 > A 5
p  vd mim khoi tao md xdo trén “mt thoa mén cong thic sau:
—_ . a7 i B o b7 ° & J e by A N\ 2 4
¢, =R-2% +[(n, + Hymod k) +w] - P-2" + H -2 +0_trong d6 R 14 mét ham cda ky
hiéu nhan dang tam thoi mang vo tuyén, vi du, béng ky hiéu nhén dang tam
thdi mang vo tuyén ", hodc bing 0 (nghia 1a khéng cé tham s6 R trong
cong thirc); h 1a mot s6 nguyén, vi dy, bing 0 hoic 1; k=8, k¥ ]1a mot )
nguyén t8, hodc k 1a mot s6 nguyén duong khéc 8 hodc mét s6 nguyén t6; w la
mdt s& nguyén, vi du, bang 0 hozic 1; u 1a mot s6 nguyén khong am, vi du, 0,
1, 2, hodc 3; P 1a mot ham cla nhén dang 6 mang va/hodc sb khung vo tuyén,
, N R Ncell X Ncell . >
vi dy, bing nhin dang 6 mang '™, hodc bang ‘'™ +1, hodc bing

cell v , ,
Nip' - (n, modk) , trong d6 v 1a mdt s6 nguyén duong; H 1a mdt ham cta so khe

thoi gian, vi du, bing sb khe thoi gian " hodc bang 0 (nghia 13 khong c6
tham s6 H trong cdng thirc); Q 1a mot ham cua nhén dang 6 mang, vi dy, béng

nhan dang 6 mang, hodc bang 0 (nghia 13 khong cé tham s6 Q trong cong
thire); % 14 mot sé nguyén khong am, vi du, @ bing tdng cia céc s6 lugng bit
bi chiém gitt béi [(nf +h)m°dk)+w]u'P, H, va Q trong Cni; by 13 mot sb
nguyén khong am, vi du, by bing tong clia céc s6 luong bit bi chiém gitr bsi
H va Q trong “nit; va ©7 1a mot s6 nguyén khong am, vi du, bing sb luong bit
bi chiém gift béi Q trong “nit; hodc

tham sb thir nhét co it nhat mdt trong s6 ky hiéu nhén dang tam thoi

A A A A AN A N e \ A
mang vo tuyén "1 56 khung vo tuyén "/, s0 khe thoi gian s, va nhén dang
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Neell .
6 mang "' , va mam khéi tao ma xao tron mt thoa man cong thirc sau:

e = NI+l ), + o 12|+ K" 2% +RsNip™ K. o

e = Ty -2 + (N 4 ) Mgy + )|, +

ol 12+ by ymod iy + ks 2 2% + RGNS + iy o

e = (N 4 ey, + Kig) Ueal 1, 12+ T )™ - 2% + Iy Nip™ g
O = Ry 2% + (kg NI+ kg YoMy + ks [(Bam +
k) mod kyy + kg [ Chag L, 12+ g )™ <27 + ks Nip™ + e
trong do6 ko ko va ks 13 cac s6 nguyén khong am; %, by s dy e
va /s 13 céc s8 nguyén khong am; va “, %2, ..., va Us 13 cac sb nguyén khong
am. Vi du, theo mot phuong an kha dung cia phuong phap nay, ko béang 1, k
béng 0 hoic 1, k, béng 10, k béng 1, ks bang 0 hoic 1, “ bing 1 hodc 2, %
bang 0 hodc 9, ks bang 0 hodc 1, va ke bing 0 hoic 1. Theo mdt phuong an
kha dung cta phuong phap nay, g béng 0 hodc 1, b 1a mot s6 nguyén khong
am, k bang 1, ky béng 0 hodc 1, ks béng 0 hoac 1, kg bang 0 hoic 1, ki bang
10, kiz béang 1, ks bang 0 hoic 1, k13 mdt s6 nguyén t6 hodc lily thira sb mi
12 86 nguyén cua 2, s béng 0 hodc 1, % béng 1 hodc 2, béng 0 hoac 9, kg
bing 0 hodc 1, va ks bang 0 hoic 1. Theo mot phuong an kha dung cua
phuong phap nay, ko béang 1, kg béang 0 hodc 1, ey bang 1, 2 bang 0 hoic 1,
4 béng 1 hoac 2, s béng 1, kay béng 0 hodc 1, " b'ﬁmg 1 hoac 2, dy béng 0
hoac 9, s béng 0 hodc 1, va kg b.%mg 0 hodc 1. Theo mdt phuong an kha
dung ctia phuong phap nay, o bang 0 hodc 1, % 1a mot s6 nguyén khong am,

oy bang 1, s bang 0 hoic 1, ks bang 0 hoic 1, ke bang 0 hoic 1, ks bang 1,

ks bang 0 hodc 1, ki 1a mdt sd nguyén t6 hoic liy thira sé mii 12 sb nguyén
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cua 2, B bing 0 hogic 1, ™ bang 1 hoic 2, ks bing 1, k7 bing 0 hodc 1, %

b%mg 1 hoac 2, /s be"mg 0 hodc 9, ks béng 0 hodc 1, va ko bang 0 hoic 1.

Cén luu ¥ ring tham sd thir nhét c()_thé con ¢6 it nhét mét trong sb: sb
ky hiéu, sb siéu khung, va ky hiéu nhén dang song mang. Theo phuong an nay
cua sang ché, RNTI, s6 khe thoi gian, ) ky hiéu, sb siéu khung, nhan dang &
mang, ky hiéu nhén dang song mang, va thong tin tuong tu déu c6 thé tham
gia viéc xac dinh mam khéi tao mi x40 tron bang céach st dung cac gié tri thu
duoc tir viée thuc hién phép toan Modulo theo hé sb cac thong tin nay. Ngoai

ra, theo phuong 4n ndy cla sang ché, cac bit cao va cac bit thép trong cac bit
bi chiém giit trong “nt boi cac gia tri: s6 khung vo tuyén s, gia tri thu dugc
tir s6 khung vo tuyén "/ thuc hién phép toan Modulo theo hé sb thi nhat #,

ky hiéu nhan dang tam thoi mang v tuyén M 5§ khe thoi gian ", va nhén

Neell o 9 1
dang 6 mang Mo~ ¢4 thé dugc hoan do6i. Diéu nay khong bi gigi han theo

phuong 4n ndy cua sang ché.

Dua trén khia canh thir ba, tram co s& g, tdi thiét bi dau cudi, thong
tin chi bdo dugc str dung d& chi bao cach thirc xdo trén kénh thir nhét/théng
tin thit nhat.

Cu thé 13, phwong 4n kha dung cua thong tin chi bdo dugc sir dung dé
chi bao cach thic xdo trdn kénh thu nhét/thong tin tht nhét 13: thong tin chi
béo c6 thé duoc st dung dé chi bao cach thirc xac dinh mam khoi tao ma x4o
tron cua kénh thi nhét/thong tin thi nhét va/hodc phuong phap khdi tao ma
x40 tron.

Cu thé 13, phuong phép khéi tao méa xao tron c6 it nhat mot trong sb do
dai ma x40 tron va tAn sb/chu ky khéi tao mé xdo tron.

Thong tin chi bao co6 thé dugc dinh vi trong tin nhén hé théng (MIB
hozc SIB), va dugc gli boi tram co sO t6i thiét bi diu cudi bang cach st dung

PBCH hodc PDSCH.
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Duya trén khia canh thi ba, thiét bi dau cudi bao céo thong tin chi bao
dau cudi t6i tram co s&, trong d6 thdng tin chi bao dau cudi duge st dung dé
chi bao cach thitc x40 tron h3 tro kha ning cia thiét bi diu cudi.

Trong mét hé théng truyén thong, cach thirc x4o tron thuong dugce dic
trung bdi su thiéu kha ning tuong thich nguoc hoan toan. Do d6, thiét bi dau
cubi bao cao chch thire xdo tron hd tro kha ning cia thiét bj dau cudi, vi thé
tram co s& cO thé st dung cach thirc x4o trdn thich hop ddi voi dit lidu duge
gli bsi tram co s& t6i thiét bi dAu cudi, va tram co s& con cd thé tiép nhan,
theo cach thirc x40 tron chinh xac, dit lidu dugc giri béi thiét bi dau cubi t6i
tram co sO.

Theo mdt phuong 4n kha dung ctia phwong phép nay, cach thirc x4o tron
hd trg kha ning clua thiét bi dAu cudi c6 it nhét mot trong sb s6 lugng cua cac
céch thire xéo tron duoc hd tro béi thibt bi dau cubi va viée thiét bi dau cudi
¢6 hd trg hodc sir dung cach thirc xdo tron hay khéng. Vi du, hé théng truyén
thong hd trg hai cach thirc xdo tron. Céch thirc xdo trdn 1 13 x4o tron cép do
bit, trong d6 ma xao trdn dugc tao ra béng cach st dung cong thic tao ra mam
mé x40 tron 1. Cach thic x4o tron 2 la xéo tron cép do ky hiéu, trong d6 ma
x40 tron dugc tao ra béng cach si dung cong thirc tao ra mam ma x40 tron 2.
Thoéng tin chi bao diu cudi co thé dugc st dung d& chi bao xem thiét bi dau
cudi hd trg moét cach thuc xdo tron hay hd trg ca hai cach thirc xdo tron,
va/hodc thong tin chi bdo diu cudi c6 thé duge sur dung @8 chi bao xem thiét
bi dau cudi hd tro cach thire xao tron 1 hay 2.

Theo mot phuong én kha dung cua phuong phép nay, thiét bi dau cudi
¢ thé béo cao thong tin chi bdo ddu cubi toi tram co s& bang céch sir dung
béo hiéu RRC hoic béo hiéu tang cao hon khac.

Theo khia canh thir tu, sang ché @ xuat phuong phép nhan tin nhén bao
gdm cac budce:

xac dinh, bdi thiét bi dau cudi, tham s6 thir nhat, trong d6 tham s6 thir
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nhét c6 sb khung vo tuyén hosc gia tri thu dugc tir s6 khung vo tuyén thuc
hién phép toan Modulo theo hé sb thir nhat, va hé s6 thi nh4t 13 mot sb
nguyén duong 16n hon hodc bing 3; tiép nhan tin nhén thtt nhat d& x4o tron
trén kénh thir nhat; tao ra ma xdo tron theo tham s6 thi nhit; va sau cung giai
x40 tron tin nhén thtr nhét d3 x4o tron nhan dugc theo ma x4o tron; hodc

xéc dinh, bdi tram co s, tham s6 thi nhét, trong d6 tham s6 thir nhét c6
s6 khung vo tuyén hodc gié tri thu dugc tir s6 khung v6 tuyén thyc hién phép
toan Modulo theo hé sb thir nhat, va hé sé thir nhit 13 mot s6 nguyén duong
16n hon hoic bing 3; tiép nhan tin nhén thir nhat da xéo trén trén kénh th
nhAt; tao ra mi x4o tron theo tham s6 thir nhét; va sau clng giai xdo tron tin
nhén thi nhat di xdo tron nhan duge theo mé x4o tron.

Vi s6 khung vo tuyén hogic gid tri thu duge tir s6 khung vo tuyén thuc
hién phép todan Modulo theo hé s6 thir nhit c6 cac gia tri khac nhau ¢ it nhét
hai thoi didm khéc nhau theo phuong 4n ndy cua sang ché, trong d6 s6 khung
vO tuyén va gié tri c6 mat trong tham s6 thir nhat, cac ma x4o tron dugc st
dung cho céac tin nhin thtr nhét duge xdo tron & it nhét hai thoi diém khéc
nhau tuong Umg va dugc tiép nhan béi thiét bi dau cudi hodc tram co s& ¢o thé
14 khac nhau, vi thé tinh nang tiép nhan tin nhin hé théng béi thiét bi dAu cubi
duoc cai thién.

Dua trén khia canh thir tu, theo mét phuong an kha dung, tin nhén thi
nhit c6 thé 13 tin nhén hé thdng, hodc c6 thé 1a mot phé“m clia tin nhén hé
théng. Tin nhén thir nhét cé thé 14 tin nhin hé théng d3 ma hoa, hodc tin nhin
thir nhat 12 mot phan cla tin nhén hé thdng d& ma hoa. Kénh thu nhét 1a kénh
chia sé lién két xubng vat Iy hodc kénh phat rong vét 1y. Theo mdt phuong an
kha dung khac, tin nhén thet nhit co thé 13 thong tin dit liéu hodc thong tin
didu khién, hoiic c6 thé 1a mét phin cla thong tin di liéu hodc thong tin didu
Kkhidn. Tin nhin thi nhét c6 thé 13 théng tin dit liéu hodc thong tin didu khién

d3 ma hoa, hodic tin nhén thi nhit 13 mdt phan ciia thong tin dir liéu hogc
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théng tin didu khién d& ma hoa. Kénh thir nhat 12 kénh chia sé lién két xudng
vét 1y, kénh diéu khién lién két xudng vét 1y, kénh chia s¢ lién két 1én vat ly,
hoic kénh didu khién lién két 1én vat Iy.

Dua trén khia canh thi tu, theo mot phuong an kha dung, bd sung vao
mot trong s6 khung vo tuyén ho#c gia tri thu dugc tir sb6 khung vo tuyén thuc
hién phép toan Modulo theo hé sb thi nhat, tham sb thtr nhat c6 it nhit mot
trong sb: RNTI, sb khe thoi gian, sb ky hiéu, nhan dang 6 mang, va ky hiéu
nhan dang song mang.

Dua trén khia canh thi tu, theo mot phuong an kha dung, hé s6 thir nhit
1a 2", trong d6 n 1a mot s6 nguyén duong 16n hon 1; hodc hé sb thir nhét 12
mot s nguyén té 16n hon hodc béng 3.

Khi hé s6 thir nhét 13 mot sb nguyén td, co thé dat duoc kha ning chéng
nhidu t6t hon khi giri tin nhén thtr nhit bing cach st dung tinh chit cua sb
nguyén t6.

Dua trén khia canh thir tu, phuong én kha dung trong do thiét bi dau
cubi hodc tram co sé& tao ra mi x4o tron theo tham sé thir nhét 1a:

thiét bi dau cubi hodc tram co s& tao ra mAam khoi tao ma xéo tron theo
tham s thir nhét; va tiép d6 tao ra ma xéo tron theo mam khdi tao ma xéo
tron.

Duya trén khia canh thir tu, mét phuong an cua sang ché con dé xuat mot
sd phuong an kha dung trong d6 thiét bi dau cudi hodc tram co s tao ra mam

khoi tao ma x40 trdn theo tham s thir nhét.

Tham s6 tht nhat c6 gia tri thu duogc tir s6 khung vo tuyén s thuc hién

phép toan Modulo theo hé sé thir nhét k, ky hiéu nhan dang tam thoi mang vO

7 ’ Neell . .
tuyén " s6 khe thoi gian " vanhan dang 6 mang "' , va mam khéi tao

ma X40 tron Cini thoa man cong thuce sau:

_ b Neell , .
Coie = Tary 2" +(n, mod k) 2" +| 1, /2 |- 2 + Nip* trong d6 % 1a tong clia cic sO
9
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(nymodk) |n,/2] 5 N

lugng bit bi chiém gitt béi D trong ‘i, b3 tdng clia

, A . . 4 . 9 o /2 \ Neell .. \ By A
céc so luong bit bi chiem giit boi /2] va Vi trong mt, va 1 13 so lugng

. s X .o Y. NNcell
bit bi chiém gilt boi '™ trong Cinit; hogc

A ’ A ;A A A n A e e \ A
tham sé tht nhit c6 s6 khung vo tuyén "/, s khe thoi gian s va nhin

Neell N
dang 6 mang "' , vd mam khdi tao ma xao tron Smit thoa mén cong thire sau:

_ . b, L Neell , . 2 N , £ . .
O =1y 2% +| 1, /2] 2% + Nip , trong do b2 13 tbng clia cac so luogng bit bi

K o~ 9.0 Ln /2_| N NNCC“ C... «~ C \ A ° o o K o~ 9 0
chiém gift bsi 1" 71 va ' trong ", va 2 14 s luwong bit bi chiem gitt boi

Neell
N trong “nt; hodc

tham sb thir nhit c6 gid tri thu duge tir s6 khung v tuyén " thuc hién
phép toan Modulo theo hé sb thir nhat &, sb khe thoi gian s, va nhén dang 6
NNcell . 2 ” e o , N c 5 ~ A ’
mang ~'° , va mam khoi tao ma xao tron ind théa man cong thuc sau:
_ . b L Neell , <2 , , z .
€ = (1, mod )2 +|n 72]-2%+ Np , trong do b5 1a tong cua cac sO lugng bit

4 A 9 ® \ Neell .. By N K ° ° o K ° A
bi chiém gift bsi [7,/2] ya Mb™ trong S, va % 1a 6 lugng bit bj chiém gitt

NNcell o
boi Yo trong mi; hodc

tham sb th nhat c¢6 ky hiéu nhan dang tam thoi mang vo tuyén "mm | gia

. A I’\ A A n A 14 14 A l’\
tri thu duoc tir s6 khung vo tuyén "/ thuc hién phép toan Modulo theo hé so
14 A \ A A Neell \ A 9 e ~ /4 A C 9
thi nhat #, va nhin dang 6 mang ~'® , va mam khéi tao ma xdo trdn “nt thoa
~ A /4 L. = .264 + m d '2b4 + Neell 4 Y A 9
man cong thirc sau: St = R (n, mod k) N~ trong d6 2+ 1a tong clia

(n, modk) Vi Nt

cac sb luong bit bi chiém gilt béi trong Sinit, va bi 13 6

, o ” e Neell
lugng bit bi chiém giit boi N trong “nit; hodic
Neell

tham s tht nhét c6 nhan dang 6 mang No™ va gia tri thu dugc tu sd

khung vo tuyén " thuc hién phép toan Modulo theo hé sb thur nhét k¥, va
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mim khéi tao md xdo trn Cmt  thoa man cOng thac sau:

_ .9bs Neell , . . X oo Yo Neell
€ = (11, mod k)27 + Nyp , trong do b5 13 sb lwong bit bi chiem gift boi P

trong Sint; hodc

Neell
/( 4 I’\ /4 I’\ A )’\ n b A A
tham sb thir nhat c¢6 sb khung vo6 tuyén "/ va nhén dang 6 mang ~'® ,

b Ncell
\ A 9 ~ 4 A ) 2 ~ A 4 C... =N,-* 2 6 + N
va mam khoi tao ma x4o tron “nit théa man cong thuc sau: "™t 7/ L

Neell
N, D

trong do b 1asé luong bit bi chiém gitt boi trong “it; hodc

tham sb thi nhit co it nhét mét trong sb ky hiéu nhan dang tam thoi
mang voO tu &n " oia tri thu duge tir sé khung vo tuyén '/ thuc hién phé
g y g g y phep

toan Modulo theo hé sb thir nhét ¥, s6 khe thoi gian s vanhéin dang 6 mang

Neell N
N , va mam khoi tao md xao tron Cimit thoa man cong thic sau:

¢, =R-2% +|(n, +Hymod k) +w[ - P-2" + H-2° +Q rong dé R 14 mot ham ciia ky
hiéu nhan dang tam thoi mang vO tuyén, vi du, bing ky hiéu nhén dang tam
thoi mang vO tuyén "mm hogc bang 0 (nghfa la khong c6 tham sd R trong
cong thic); h 1a mdt sé nguyén, vi du, bing 0 hoac 1; k=8, k¥ 1a mot sd
nguyeén td, hodc k 1a mot s6 nguyén duong khac 8 hodc mot s6 nguyén td; w la
mot s6 nguyén, vi dy, béng 0 hodc 1; u la mot s6 nguyén khong am, vi duy, 0,
1, 2, hodc 3; P 1a m§t ham cua nhan dang 6 mang va/hodc s6 khung vo tuyén,

1l N cell .
NE;, hodc bang N +1, hoic bang

vi du, bing nhin dang 6 mang
cell v , 7
Nip -(n, modk) , trong d6 v 1a mot so nguyén duong; H la mot ham cia so khe

thoi gian, vi duy, bing sd khe thoi gian " hodc bang 0 (nghia 1a khong c6
tham sd H trong cong thic); Q 1a mot ham cua nhan dang 6 mang, vi du, béng

nhan dang 6 mang, hodc bang 0 (nghia 1a khong c6 tham s6 Q trong cong
thirc); 47 12 mot s6 nguyén khong &m, vi dy, béng tdng clia cac sb luong bit bi

chiém giit boi [(nf +hymod k)+w} 'P, H, va Q trong Sit; b 1a mdt s& nguyén
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khong 4m, vi du, bing tdng clia cac sb lugng bit bi chiém gitr béi # va Q
trong Smt; va 7 1a mot sb nguyén khong am, vi dy, bing sé luong bit bi chiém
gift boi Q trong iit; hodc

tham sb thir nhit c6 it nhit mot trong s6 ky hiéu nhén dang tam thoi
mang vO tuyén " s6 khung v tuyén "r sb khe thoi gian ™, va nhén dang

Neell \
6 mang '™ , va mam khéi tao mé xao tron €t thda mén cong thirc sau:

ey = (NI 4 )y + K| 1, 124 R -2 + RN g™ K o

6 = Eogtigy -2 + O NI+ ) oy + Kio) Gy, +

Kol 12+ koY mod Ky, + s [ 2% + TN is™ ki o

e, = (kg N 4 b Yy, + i) (sl 1, 1 2]+ R )™ - 2% + e Nip™ s o5
o =y -2 + (g NS+ g N ksgeyy + Fa)| (ko +

g ymod kg, + g [ (sgLm, 12 ]+ g ) -2 + kg N+ ey
trong do Ko, ki ., va k9 13 cac sb nguyén khong am; %, by ¢ dy e
va 5 13 céc sb nguyén khong am; va w ot va Y lacac s6 nguyén khong
am. Vi du, theo mét phuong an kha dung cua phwong phép nay, ko bang 1, k
bﬁmg 0 hodac 1, k, béng 10, ks bé’mg 1, k, bé'lng 0 hodc 1, * béng 1 hodc 2,
bang 0 hoic 9, ks bang 0 hodc 1, va ks bing 0 hodc 1. Theo mot phuong an
kha dung ctia phuong phap nay, hag bang 0 hoic 1, by 13 mdt sb nguyén khong
am, k bang 1, ky bang 0 hotc 1, ks bang 0 hoic 1, ko bang 0 hoic 1, ki bing
10, ka bang 1, ks bang 0 hoic 1, ks 13 mdt sb nguyén t6 hodc lity thira sd mii
1a s6 nguyén cua 2, ks b:‘?lng 0 hodc 1, % béng 1 hoac 2, < bé‘mg 0 hodc 9, kg
béng 0 hodc 1, va ks b%ing 0 hodc 1. Theo mdt phuong an kha dung cua

phuong phéap nay, ko bang 1, o bang 0 hodc 1, ko bang 1, 2 bang 0 hodc 1,

-24-



34355

s bang 1 hoic 2, s béng 1, k1 bing 0 hodc 1, % bang 1 hodc 2, dy béng 0
hodc 9, s bang 0 hodc 1, va s bing 0 hodc 1. Theo mdt phuong an kha
dung ctia phuong phap nay, kx bang 0 hodc 1, % 1a mot sb nguyén khong ém,‘
g bang 1, g bang 0 hoic 1, ko bang 0 hoic 1, ks bang 0 hoic 1, sy bang 1,
ks bang 0 hoic 1, ki 13 mot sd nguyén t6 hodc Iy thira s6 mil 12 s6 nguyén
cta 2, %5 bing 0 hodc 1, * bing 1 hoic 2, ki bing 1, k7 bing 0 hodc 1, ¥
bang 1 hoic 2, Js bang 0 hoic 9, g bang 0 ho#ic 1, va ko bang 0 hoic 1.

Cén luu ¥ ring tham s thtr nhét c6 thd con ¢6 it nhat mét trong sb: sb
ky hiéu, s6 siéu khung, va ky hiéu nhén dang song mang. Theo phuong an nay
cua sang ché, RNTI, sb khe thoi gian, s6 ky hiéu, sb siéu khung, nhin dang 6
mang, ky hiéu nhin dang séng mang, va tham sb tuong tu déu c6 thé tham gia
viéc xac dinh mam khoi tao mi xdo tron bing cach st dyng cac gia tri thu
duogc tir viéc thuc hién phép toan Modulo theo hé sb cac thong tin ndy. Ngoai

ra, theo phuong an nay cia sang ché, céc bit cao va cac bit thap trong cac bit
bi chiém giit trong “nt bdi cac gia tri: s6 khung vo tuyén s, gié tri thu dugc
tr s& khung v6 tuyén "/ thwc hién phép toan Modulo theo hé s thir nhat £,

ky hiéu nhén dang tam thoi mang vO tuyén am | g6 khe thoi gian s va nhan

Neell ” 9 N .
dang 6 mang Np™ 6 thé duge hoan doi. Dicu nay khong bi gidi han theo

phuong an ndy cua sang ché.

Theo khia canh thir ndm, sang ché @& xudt tram co s& bao gébm modun
xr Iy va mddun giri, trong d6 mddun xtr ly dugc lam thich img dé: tao ra ma
x40 tron theo tham sb thoi gian thu nhét, va x4o tron tin nhin hé théng theo
mi xho tron; va modun gl duge lam thich img dé g, t6i thiét bi dau cudi
trén kénh phét rong vat ly, tin nhén hé thdng duge x4o tron béi modun xu ly.

Dua trén khia canh thir nam, theo mdt phuong an kha dung, tham sd

thoi gian thi nhat 1a mét ham cua it nhét mdt trong s6: s khung vo tuyén, s6
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khe thoi gian, sb siéu khung, va sb ky hiéu.

Dua trén khia canh thtt ndm, theo mot phuong 4n kha dung, tham sb
thoi gian thir nhit 13 tham sb bat ky trong s6 sb khung vo tuyén, sb khe thoi
gian, s6 siéu khung, va s6 ky hiéu; hodc

tham s thoi gian thir nhét 13 gié trj thu duoc tix tham s6 bét ky trong sb
s6 khung vo tuyén, s6 khe thoi gian, s6 siéu khung, va s6 ky hiéu thyc hién
phép toan Modulo theo hé sé thir nhét, trong d6 hé sb thtr nhat 1a mét sb
nguyén duong.

Dua trén khia canh thir ndm, theo mot phuong an kha dung, hé sb thir
nhét 13 2", trong d6 n 1a mot s6 nguyén duong khong bang 3; hodc hé s6 thir
nhét 13 8; hodc hé sb thir nhét 12 mot s6 nguyén té.

Duya trén khia canh tht nam, phuong an kha dung trong d6 modun xu 1y
tao ra ma x4o trdn theo tham s6 thoi gian thir nhét 1a:

tao ra mam khoi tao mi xdo tron theo tham s6 thoi gian thir nhét va
nhém bién thir nhét, va tao ra ma x4o tron theo mam khai tao ma xdo trdn,
trong d6 nhom bién thir nhat c6 it nhat mot trong s6: nhan dang 6 mang, ky
hiéu nhan dang tam thoi mang vo tuyén RNTI, va ky hiéu nhan dang song
mang.

Duya trén khia canh thtr nam, mdt phuong an kha dung khac trong do
mddun xt 1y tao ra mé xdo tron theo tham s6 thoi gian thir nhét 1a:

tao ra mam khai tao ma xdo trdn theo tham s6 thoi gian thur nhét, va tao
ra ma xao tron theo maAm khoi tao ma x40 tron.

Duya trén khia canh thitr ndm, mét phuong 4n cua sang ché con dé xuét
mdt s& phuong 4n kha dung trong d6 tram co s& tao ra mam khoi tao ma x4o

tron theo tham s6 thoi gian thir nhét.
Tham sb thoi gian thi nhét 14 sb khung v tuyén "s, va mam khéi tao

~ 14 A .. 2 ~ A L4 c 3 = n ~
mé x40 tron St théa mén cong thirc sau: ™~ /; hodc
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tham sb thoi gian thir nhét 13 gia tri thu duogc tir sé khung v6 tuyén "y
thuc hién phép todn Modulo theo hé s6 tht nhét %, va mam khéi tao ma x4o

C

A Ci ) ~ A , . =n.modk
tron “nt théa min cong thuc sau: ™ 4

, trong d6 k=8, k 1a mot sb
nguyén td, hodc k 1a mot s6 nguyén duong khac 8 hodc mot s6 nguyén t6;
hodc

tham sb thoi gian thir nhét 1 sé khung v6 tuyén "/, nhom bien thi nhét

11 N
¢6 nhan dang 6 mang ' , va mam khoi tao ma x4o trén mit théa min cong

C

init

- (nf _2al ) +Ncell

, . C.. = Ncell .2b1 +n , . X
thirc sau: D hodc “mi (N -27)+ny , trong d6 *1 13 s6 lugng

zvoell

. . M K ® Ay 92 ° e 1 X ’{ . . . l{ ° A 2 ° n
bit bi chiém giit béi ~' P trong Cinit | va) b 1asé luong bit bi chiém gilt boi ™/
trong “iit; hodc

tham sb thoi gian thir nhét 13 gia tri thu duoc tir s6 khung vo tuyén "/

thye hién phép toan Modulo theo hé sb thir nhat ¥, nhom bién thir nhét c6

11 A . ~ 14 A . e 2 ~ A 7
nhén dang 6 mang N , va mam khdi tao mi xao tron Cnit thda man cong thurc

_ N2 Cell = Cell ~b, ,
sau: Co = (1, mod £)- 2% +N Cot = Npp 272 (nfmodk), trong d6 *=8, k

B hodc

]a mot sé nguyén to, hodc k 1a mdt sO nguyén duong khac 8 hodc mot sd

4 4 . o o A °~n 9 ° 1 .. N S\ A
nguyén t6; 2 1a so luong bit bi chiém gilt boi Vb trong Cnit; va b2 13 56

luong bit bi chiém gitr boi ™% trong % ; hodic

tham s thoi gian thi nhét 1a gié tri thu dugc tir s6 khung v tuyén "y

(hoac s6 khung vo tuyén cong mot s6 nguyén) thyc hién phép toan Modulo

14 r 14 14 ll \
theo hé sb thi nhat £, nhém bién thir nhét co nhan dang 6 mang Npp , va mam

khoi tao mid xdo trdn Gt théa man cOng thic sau:

¢ = |(n, +Hymod B) + W] - P-2% +0 ¢,y = |(n, +Bymod k) +w] - P+Q-2

, hodc
trong d6 h 1a mot s6 nguyén, vi duy, bing 0 hogc 1; ¥=8, k 13 mot s6 nguyén

t8, hodc k 1a mot so nguyén duong khac 8 hodc mot so nguyén t0; w 1a mot so
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nguyén, vi du, b&ng 0 hodc 1; u la mot s6 nguyén khong am, vi dy, 0, 1, 2,

hodc 3; P 13 mot ham ctia nhén dang 6 mang va/hodc so khung vo tuyen, vi du,

S 1l . cell v i
bing nhan dang 6 mang Nip , hoac bang Nip -(n, modk) , trong d6 v 1a mot s

nguyén duong; Q 1& mdt ham cua nhén dang 6 mang, vi du, bang nhéan dang 6
mang, hodc bing 0 (nghia 13 khong c6 tham sé Q trong céng thirc); % 1a mot
s6 nguyén khong am, vi dy, bing sb lugng bit bi chiém gift béi Q trong Cinit ; va

by 1a mdt s& nguyén khong 4m, vi dy, bing sb lugng bit bi chiém git béi

[(nf +h)mod k)+w]" -P trong Cint

Duya trén khia canh thtr nim, theo mdt phuong an kha dung, k¥ thuét
x40 tron co thé 13 x40 tron cp do bit. Vi dy, thyc hién cong phép toan Modulo
2 ¢6 thé duogc thuc hién trén mi xdo trdn va thong tin cin dugc x4o tron.
Thong tin can dugc x40 trén co thé 13 tin nhin hé théng hodc mot phan cia tin
nhén hé théng, hoic c6 thé 13 tin nhén hé théng d4 ma hoa hodc mot phén cua
tin nhin hé thdng d4 ma hoa.

Dua trén khia canh th@r ndm, theo mot phuong 4n kha dung khac, k¥
thuat xdo trdn co thé 13 x40 tron cp d6 ky hiéu. Vi dy, tram co sO trude tién
c¢6 thé thiét 14p anh xa md x4o trdn tir dang bit thanh dang ky hiéu. Phuong
phép thiét 1p 4nh xa khong bi gi6i han. Vi dy, phuong phap diéu bién BPSK
hodc QPSK hodc mét phuwong phap thiét 14p 4nh xa twong tu khac c6 thé duoc
thuc hién. Tiép dé, tram co sé thuc hién hoat dong nhén theo tung diém, hoat
dong nhan lién hop theo tung diém, hodc hoat dong tuong tu d6i voi ma x4o
tron & dang ky hiéu va thong tin can duge xdo tron. Thong tin can dugc x40
trdn c6 thé 1a tin nhén hé théng thu duge sau khi diéu bién ma hodc mot phﬁn
clia tin nhin hé théng thu duogc sau khi didu bién ma.

Theo khia canh th®r sdu, sang ché @& xuét thiét bi ddu cudi bao gbm:
mddun xr ly va médun tiép nhan, trong d6 mdédun xir 1y dwoc 1am thich ing

d8 x4ac dinh tham s thoi gian tht nhit; modun tiép nhan dugc 1am thich tng
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dé tiép nhan tin nhin hé thdng d3 xéo tron trén kénh phét rong vat ly; va
modun xir Iy con duge 1am thich ung dé: tao ra ma x4o tron theo tham sb thoi
gian thr nhét; va giai x4o trdn, theo ma xdo tron, tin nhén hé théng nhan dugc
duoc x40 tron badi moédun xur 1y.

Duya trén khia canh thtr séu, theo mét phuong an khé dung, tham s6 thoi
gian thur nhét 13 mot ham cua it nhét mot trong s6: s6 khung vo tuyén, sb khe
thoi gian, sb siéu khung, va s6 ky hiéu.

Dua trén khia canh thir sau, theo mot phuong an kha dung, tham s6 thoi
gian thir nhit 1 tham sb bat ky trong s6 sb khung vo tuyén, sb khe thoi gian,
s siéu khung, va sb ky hiéu; hodc

tham sb thoi gian thi nhét 13 gia tri thu duoc tlir tham s6 bat ky trong sd
s6 khung vo tuyén, s6 khe thoi gian, sb siéu khung, va s6 ky hiéu thuc hién
phép toan Modulo theo hé s6 thir nhét, trong d6 hé sb thir nhat 1a mot sb
nguyén duong.

Dua trén khia canh thu sau, theo mot phuong an kha dung, hé s6 tht
nhét 13 2", trong d6 n 13 mot s6 nguyén duong khong bang 3; hodc hé sb thir
nhét 13 8; hodc hé s6 thir nhat 1a mot s6 nguyén td.

Duya trén khia canh thir sau, phuong an kha dung trong d6 modun xu ly
tao ra ma xdo tron theo tham s6 thoi gian thir nhét 1a:

tao ra mam khéi tao md xdo trdn theo tham s6 thoi gian thir nhét va
nhém bién thi nhat, va tao ra mé x4o tron theo mam khéi tao ma xdo tron,
trong d6 nhom bién thir nhét c6 it nhit mot trong s6: nhan dang 6 mang, ky
hiéu nhan dang tam thoi mang vO tuyén RNTI, va ky hiéu nhén dang song
mang.

Dua trén khia canh thu sau, mot phuong an kha dung khéc trong do
mddun xir Iy tao ra ma x4o tron theo tham s6 thoi gian thir nhét 1a:

tao ra mam khéi tao ma xdo tron theo tham s6 thoi gian tha nhét, va tao

ra mi x40 tron theo mam khoi tao ma x40 tron.
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Duya trén khia canh tht sdu, mdt phuong én cia sang ché con dé xuat
mdt sé phuong 4n kha dyng trong d6 modun xir Iy tao ra mam khai tao mé x4o

tron theo tham sb thoi gian thi nhét.
Tham sb thoi gian thir nhét 13 s6 khung v tuyén ", va mim khéi tao
ma x40 trdn Smit thoa mén cong thirc sau: Gnit =77+ hogc |
tham sb thoi gian thir nhét 1a gia tri thu dugc tir sé khung v6 tuyén "y

thuc hién phép toan Modulo theo hé s6 thir nhat ¥, va maim khai tao mi xdo
tron Cnt théa man cong thic sau: Cinit =117 mOdk, trong d6 k=8, k 1a mot s6
nguyeén t8, hodc k 1a mot sd nguyén duong khac 8 hodc mot s6 nguyén td;
hoac

tham s thoi gian thir nhét 1a s khung vé tuyén ™/, nhom bién thir nhét

11 <
¢6 nhan dang 6 mang "'® , vd mam Khdi tao mi x4o tron St thoéa man cong

- (nf . 231 ) + Ncell

v C.. = Nce“'zbl +n 7 2 A
¢ > hoge Gt =N )+ trong d6 1 1a sb luong

init

thure sau:

, 1l 14 4 . 9 e
bit bi chiém giit boi Nip trong Ciit, va b 13 sé lugng bit bi chiém gitr boi &

trong “nit; hodc

tham sd thoi gian thu nhat 13 gié tri thu duoc tir s6 khung v tuyén "

thyc hién phép toan Modulo theo hé s6 thir nh4t ¥, nhém bién thir nhét c6

ll A M ~ 14 A . 2 ~ A 4
nhin dang 6 mang N , va mam khéi tao ma xao tron it théa man cong thurc

= D22 Cell . = Cell | b2+ ;
sau: Ci (n, mod k)-2% +Nyp . hodc ¢ =Np 272+ (n, modk), trong do k=8, k

14 mot sé nguyén t5, hodc k 1a mot s6 nguyén duong khac 8 hodc mot sb

A AL B, 1y oA ot iAo e pae N Cooo s b oyy oA
nguyén to; 2 la so lugng bit bi chiém gift boi ~'© trong “nt; va 2 la so
long bit bi chiém gitt bai ™4 trong %m; hoge

tham s thoi gian thir nhét 13 gia trj thu duoc tlr s& khung v tuyén "

(hoac s6 khung vo tuyén cong mot s6 nguyén) thuc hién phép toan Modulo
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7 I /4 e || <
theo hé sb thir nhat *, nhém bieén thir nhat co nhin dang 6 mang Np , Va mam

khoi tao mid xdo trn Cmt  théa min cbébng thuc sau:

Comt = [(nf + h)mod k) + w]" -P2%+0 hoic i = [(”f +h)mod k) +W]" P+Q-2"

trong d6 h 14 mot s6 nguyén, vi du, bing 0 hodc 1; £=8, k¥ 1a mot s6 nguyén
t, hodc k 1a mot s6 nguyén duong khac 8 hodc mot s6 nguyén t6; w 1a mét sd
nguyén, vi dy, béng 0 hodc 1; u la mot s6 nguyén khong am, vi dy, 0, 1, 2,

hosic 3; P 13 mot ham cua nhan dang 6 mang va/hodc s6 khung vo tuyén, vi dy,

s 1l . cell v ,
bang nhdn dang 0 mang Nip , hodc bang Nip - (nymodk) , trong d6 v 1a mot s

nguyén duong; Q la mdt ham cua nhan dang 6 mang, vi du, bang nhan dang 6
mang, hodc bang 0 (nghia 1a khong c6 tham s6 Q trong cdng thirc); % 1a mot
36 nguyén khong am, vi dy, bang sb lugng bit bi chiém gitt béi Q trong Cinit 3 v3

by 1a mot sb nguyén khong am, vi du, bang sd lugng bit bi chiém gift boi

[on, +mymod k) +w} - P trong .

Dua trén khia canh thir sdu, theo mdt phuong an kha dung, k¥ thuat giai
x40 tron co thé 13 giai x4o tron cap do bit hodc giai xdo tron cép do ky hiéu.
M6t phuong phap thuc hién cu thé tuong tmg voi budc xdo tron dugc thuc
hién boi tram co s& theo khia canh thir nam.

Theo khia canh thir bay, sang ché d& xuét hé thong truyén thong bao
gdm: tram co sO bét ky dugc d& xuit theo khia canh th®r ndm va thiét bi dau
cudi duge dé xuat theo khia canh th{ sau.

Theo khia canh thir tdm, tram co s& hodc sang ché @ xuét thiét bi dau
cudi bao gdbm: mddun xir Iy va mddun giri, trong d6 médun xir ly duge lam
thich ing dé: tao ra ma xdo tron theo tham s6 thir nhét, va x4o tron tin nhén
thtt nhét theo ma x4o trdn, trong d6 tham sb thir nhét c6 sé khung v tuyén
ho#c gia tri thu dugc tur s6 khung vo tuyén thuc hién phép toan Modulo theo

hé s6 thu nhét, va hé s6 thir nhét 13 mot s6 nguyén duong 16n hon hodc béng

-31-



34355

3; va mbédun glri dugc lam thich ing dé g, t6i thiét bi dAu cubi hoic tram co
s& trén kénh thir nhét, tin nhin thr nhit dugc x4o tron bdi mdédun xur ly.

Dua trén khia canh thir tdm, theo mét phuong an kha dung, tin nhén thi
nhét 13 tin nhén hé théng, hodc tin nhén thi nhat 13 mét phan cta tin nhén hé
théng; hodc tin nhén thir nhit 12 tin nhén hé thong d3 ma hda, hodc tin nhén
thir nhét 12 mdt phin cta tin nhén hé thong d& ma héa. Kénh thi nhét 14 kénh
chia sé lién két xubng vat 1y hodic kénh phét rong vét ly. Theo mét phuong an
kha dung khac, tin nhén thi nhét c6 thé 1a thong tin dit liéu hodc thong tin
didu khidn, hodc c6 thé 1a mot phan clia thong tin dif liéu hogc thong tin didu
Khidn. Tin nhén thi nhit c6 thé 13 thong tin di liéu hogc thong tin diéu khién
d3 ma héa, hodc tin nhén thi nhit 13 mot phan cia thong tin dif liéu hodc
thong tin didu khién dd ma hoa. Kénh thir nhat 12 kénh chia sé lién két xudng
vat 1y, kénh didu khién lién két xudng vat 1y, kénh chia sé lién két 1én vat 1y,
hoic kénh didu khién lién két Ién vét ly.

Dua trén khia canh thir tdm, theo mot phuong an kha dung, bd sung vao
s6 khung v tuyén hodc gid tri thu duge t s6 khung v tuyén thuc hién phép
toan Modulo theo hé s6 thtr nhat, tham sb thr nhét c6 it nhit mot trong ) ky
hiéu nhén dang tam thoi mang vo tuyén RNTL sb khe thoi gian, s ky hiéu,
nhan dang 6 mang, va ky hiéu nhén dang song mang.

Dua trén khia canh thir tam, theo mdt phuong an kha dung, hé sb thr
nhét 13 2", trong d6 n la mot s& nguyén duong 16n hon 1; hodc hé sb thir nhat
1a mot sb6 nguyén t6 16n hon hodc bang 3.

Dua trén khia canh thir tdm, phuong an kha dung trong d6 mddun xr ly
tao ra ma xdo tron theo tham s& tha nhét 1a:

tao ra mam khéi tao mé xdo tron theo tham s6 thir nhét, va tao ra ma xdo
tron theo mam khai tao ma x4o tron.

Dua trén khia canh thir tdm, mot phuong an cua sang ché con d& xut

mdt s6 phuong 4n kha dung trong do mddun xtr 1y tao ra mam khoi tao ma xdo
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tron theo tham s6 thoi gian thir nhét.

Tham sd thir nhat c6 gia tri thu duoc tir s6 khung vo tuyén "/ thyc hién

phép toan Modulo theo hé s6 thir nhat %, ky hiéu nhan dang tam thoi mang vO

, , .. . . R Neell . X e
tuyén "mn, 56 khe thoi gian ", vanhdn dang 6 mang "' , va mam khdi tao

c

ma Xa0 tron init thoa man cong thirc sau:

= _2a, . b, .na Neell , . 2 N , z
Coit = Py 2%+ (ny mod k)2 +| 1, /2] 2%+ Nip™ yron0 @6 1 13 tong clia cc sO
M ° M I( ° A 2 0 n modk 1 Ncel] .. X 7\ 2
luong bit bi chiém gitr boi (ny ), l—"f/z-‘, va Mo trong Siit, b1a tong cua
r /{ . * b }’\ * A~ 2.° 2 \ Ncell .. Y \ A
cac so lugng bit bi chiém gift bot /2] va Mo trong Cinit, va ‘i 13 s6 lugng
R . e .o .. NNcell c .
bit bi chiém gilt boi ~' P trong “"t; hodc
/’\ L4 /’\ /4 l{ A /{ n ’,\ N\ ° . by A
tham sb thir nhét c6 sb khung vo tuyén "/, so khe thoi gian s | va nhén
A Neell \ A 9 e ~ 4 A C 2 ~ A 4
dang 6 mang *'® , va mam Kkhoi tao mé xao tron it thoa man cong thic sau:
= .2b2+ 2 .G + Neell , . 2 , , z . .
Cinit =71 Ln,/2]-2% + Ny , trong do b, 13 tbng cua cac sO lugng bit bi
‘/( ° Ay 2. ° 2 \ Nce]l . e 1 Y )( ° ° O;{ ° Ay 2 e
chiém gilt boi Ln./2] va Mo trong “nt, va 2 1 so luong bit bi chiém giir boi
Neell
Np™ trong Ciit; hodc
)’\ L4 /( r 4 b \ ’,\ A I’\ n A
tham sb thit nhit c6 gia tri thu dugc tir s6 khung vo tuyen / thuc hién
phép toan Modulo theo hé so6 thir nhat k. sb khe thoi gian "', va nhan dang 6
Neell \ A 9 e ~ r A C 2 ~ A 7
mang 'P , va mam khdi tao md xao tron " thoa man cong thic sau:
= i bs 2 .06 NNce]l i .2 N ; x .
Ciny = (1 mod k)2 +n,/2]-2° + N , trong d6 b5 13 tong cua cac sO lugng bit
Y S TR 2] o Nl o . Z Y S
bi chiém gift boi /2] va Mo trong Cmt, va ® 1 s6 lugng bit bi chiém gilr
Neell
boi Vo trong Cmi; hodc
tham sb thir nhét c¢6 ky hidu nhan dang tam thoi mang v6 tuyén "o gid

tri thu dugc tir s6 khung vo tuyén "s thyc hién phép toan Modulo theo hé s6

y Neell .
thtr nhat %, va nhan dang 6 mang '™ , va mam khoi tao mé xao tron Cinit thoa
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o . B . =n .2a4 + n .9bs Ncell , .2 )
méan céng thirc sau: it~ RN (ny mod)-2" + Nip , trong d6 2+ 12 tong cla
2 ot 1k o 1 2o (n,modk) . NR S .
cac sd lugng bit bi chiém gilt boi (ny ) va Mo trong “iit, va b 13 56
s . X o Y NNcell C... .
luong bit bi chiém gilt boi “'®  trong ", hodc

7 7 Neell ,
tham sb thr nhat c¢6 nhan dang 6 mang No™ va gi4 tri thu dugc tlr s6

khung vo tuyén " thyc hién phép todn Modulo theo hé sb thir nhat &, va

mim khéi tao md x40 trén Cmt thoa main cOng thic sau:
— . bs Necell , R e R . « X .~ 9 0 Neell
G = (11, M0d )27 + Np , trong do b5 13 s luong bit bi chiém gilt boi N
C. ... o
trong “init; hodc
Neell

/’\ 4 /’\ 14 l( A A’ n 1 A A
tham s thir nhét c6 sb khung v6 tuyén "/ va nhén dang 6 mang = ,
b Neell
by A 9 ° ~ 4 A . 2 ~ A 4 C. .. = n,- 2 ¢ + N
va mam khéi tao ma xao tron Cnit théa mén cong thic sau: "/ D

7 y Neell
trong d6 P 1a sb lugng bit b chiém gilt béi N~ trong Cnit; hodc

tham s thir nhat c6 it nhit mot trong s6 ky hiéu nhén dang tam thoi
mang vO tuyén "mm, gig trj thu duge tu s6 khung v6 tuyén " thyc hién phép

toan Modulo theo hé sb thir nhét &, sb khe thoi gian ", va nhén dang 6 mang

Nce]l A M ~ 14 A . 2 ~ A 4
N , va mam khéi tao ma xao tron Cmt thoa man cong thuc sau:

— R.OD%N ‘. p. by o A \ 5 ’
hiéu nhén dang tam thoi mang v tuyén, vi du, b.%mg ky hiéu nhan dang tam

thoi mang vo tuyén "R hogc bang 0 (nghia 1a khong c6 tham s R trong
cong thic); h 14 mot sb nguyén, vi dy, bang 0 hoic 1; k=8, k 13 mot sd
nguyén t, hodc k 1a mot s6 nguyén duong khac 8 hodc mot s6 nguyén t; w 12
mdt sb nguyén, vi du, bang 0 hogc 1; u 13 mot s6 nguyén khong am, vi dy, 0,
1, 2, hodc 3; P 1a mdt ham ctia nhén dang 6 mang va/hodc s6 khung vo tuyén,

1
Np

J N cell <
vi duy, bang nhadn dang 0 mang , hodac bang Nip +1, hoac bang
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Nce” ° v 4 \ A A A by A \ 9 A
w (7, modk) , trong d6 v 1a mot sd nguyén duong; H la mot ham cia so khe

thoi gian, vi du, bing sb khe thoi gian " hogc bing 0 (nghia 1a khong c6
tham sb H trong cong thirc); Q 1a mot ham cua nhan dang 6 mang, vi du, béng
nhin dang 6 mang, hodc bang 0 (nghia 13 khong c6 tham sé Q trong cong
thire); 47 1a mot sb6 nguyén khong 4m, vi dy, bing téng clia cac sb luong bit bi
chiém gitt béi [, +mymod ) +wl P 5 3  trong Cmt; ¥ 1a mot sé nguyén
khong 4m, vi du, bing téng cua cac s6 luong bit bi chiém gilt béi H va Q
trong Snt; va & 1a mot s6 nguyén khong am, vi du, bing s lugng bit bi chiém
gitr boi Q trong int; hodc

tham sb thtr nhét c6 it nhit mot trong sd ky hiéu nhan dang tam thoi
mang v6 tuyén "= s§ khung v6 tuyén "/, s6 khe thoi gian "+, va nhan dang

Neell N . o ; R - ) o R ,

6 mang ' , va mam khai tao ma xao tron Cmit thda man cong thic sau:

¢ = (N + k), + 1, 1 2]+ K ) 2% +EsNip ™ + kg, o
ke 2% (e NN 4 ) i + o) G +
Cinit = K18" N1 7V1p 8)(KoTny + Ko )|(R1ity
kol /2 ) k) mod, +hg 2% +RNIZ" 4y e
Cinit = (k19N1NDce” + kzo)(kzlnf +hy)” (k23|_ns /2_|+ k)™ 2%+ kzsNJNDce” +kg . hoic
Conit = Koy Mpury 2%+ (kzleNDw” + koo ) hso Mgy + k31)[(k32nf +

k) mod Ky, + ks ]“5 (ks 1, /2_|+ k) 27 + kg N+

trong do ko ko va ks 13 cac sb nguyén khong am; %, by dy e
va 5 14 cac sb nguyén khong am; va w ot va ' 1acac s6 nguyén khong
am. Vi du, theo mot phuong an kha dung cua phuong phap nay, ko bang 1, k
bang 0 hodc 1, ky bang 10, k béng 1, ks bang 0 hozic 1, * bing 1 hodc 2, %

bang 0 hodc 9, ks bang 0 hodc 1, va ke bing 0 ho#ic 1. Theo mét phuong an
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kha dung cuia phuong phap nay, g béng 0 hoic 1, by 13 mdt s& nguyén khong
am, b bang 1, ky bang 0 hoic 1, ks bang 0 hodc 1, g bang 0 hoic 1, ki béng
10, iz bang 1, s béng 0 hoic 1, k4 13 mot sb nguyén t6 hodc ity thira sb mii
1a s6 nguyén cia 2, has bang 0 hodc 1, % bing 1 hoic 2, bang 0 hoic 9, kg
bang 0 hodc 1, va ks bang 0 hoic 1. Theo mdt phuong 4an kha dung cua
phuong phép nay, g béang 1, ka bang 0 hoic 1, oy béang 1, kx bang 0 hoic 1,
“ bang 1 hoic 2, k3 bing 1, %2 bang 0 hogc 1, bang 1 hoic 2, s bing 0
hoac 9, ks bang 0 hoic 1, va s bing 0 hoic 1. Theo mdt phwong an kha
dung cta phuong phap nay, g bing 0 hodc 1, % 1a mot s6 nguyén khong am,
g bang 1, kg bang 0 hotic 1, ko bang 0 hoic 1, ks, bang 0 ho#c 1, ks bang 1,
s bang 0 hoic 1, ka 1a mdt s nguyén t6 hodc lily thira sé mii 12 sb nguyén
ctia 2, %5 bing 0 hoac 1, bang 1 hoic 2, k3 bing 1, k7 bing 0 hodc 1, “
b%mg 1 hoac 2, fs bé‘mg 0 hoac 9, s bﬁng 0 hodc 1, va o béng 0 hodc 1.

Theo khia canh thir chin, sang ché d& xuét thiét bi dau cudi hodc tram
co s& bao gdm: modun xir ly va modun tiép nhén, trong d6 moédun xtt ly duoc
1am thich tmg d& x4c dinh tham s6 thir nhét, trong d6 tham s thit nhat c6 s6
khung vo tuyén hodc gié tri thu dugc tlr sd khung vo tuyén thuc hién phép
todn Modulo theo hé sb tht nhét, va hé sb thi nhat 12 mot s nguyén duong
16n hon hodc bing 3; mddun tiép nhén dugc lam thich ing dé tiép nhan tin
nhén tht nhét d3 xdo tron trén kénh thu nhét; va modun xu ly con dugce lam
thich tmg dé: tao ra ma xdo tron theo tham s6 thit nhat; va giai xdo trdn, theo
ma x4o tron, tin nhé&n th nhat nhan dugc duge x4o tron boi moédun xu ly.

Dua trén khia canh thir chin, theo mot phuong an kha dung, tin nhén thi
nhét 13 tin nhén hé théng, hodc tin nhén tht nhit 1a mot phﬁn ctia tin nhén hé

théng; hogc tin nhén thir nhét 13 tin nhén h¢ théng d4 ma hoa, hogc tin nhén
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thir nhét 13 mdt phan cua tin nhin hé thong d& ma héa. Kénh thir nhét 13 kénh
chia sé lién két xuéng vat 1y hodc kénh phat rong vat ly. Theo mot phuong an
kha dung khac, tin nhin thi nhét c6 thé 1a thong tin dif liéu hodc thong tin
didu khién, hodc c6 thé 1a mdt phin clia thong tin dit liéu hodc thong tin didu
khién. Tin nhin thtr nhét c6 thé 13 théng tin dir liéu hodc thong tin didu khién
dd ma hoda, hodc tin nhén thit nhat 13 mot phén cua thong tin dit liéu hodc
thong tin didu khién d& md héa. Kénh thir nhat 1 kénh chia s¢ lién két xubng
vét ly, kénh didu khién lién két xudng vat 1y, kénh chia sé lién két 1én vit ly,
hoic kénh didu khién lién két 1én vat ly.

Dua trén khia canh thir chin, theo mét phuong an kha dung, bd sung
vao sb khung vo tuyén hoic gia tri thu dugc tir s6 khung vo tuyén thuc hién
phép toan Modulo theo hé s& thir nhat, tham sb thu nhét c6 it nhat mot trong
s6 ky hidu nhén dang tam thoi mang v tuyén RNTI, s6 khe thoi gian, sb ky
hiéu, nhan dang 6 mang, va ky hiéu nhan dang séng mang.

Dua trén khia canh thir chin, theo mot phuong an kha dung, hé s6 tht
nhét 1a 2", trong d6 n 13 mot s& nguyén duong 16n hon 1; hodc hé sb thtr nhét
12 mdt sd nguyén t6 16n hon hodc bang 3.

Dua trén khia canh thir chin, phuong an kha dung trong d6 modun xu ly
tao ra ma x4o trdn theo tham s6 tht nhét la:

taora mam khoi tao mé xdo tron theo tham s6 thtr nhat, va tao ra ma x40
tron theo mAam khéi tao mi x4o tron.

Dua trén khia canh thir chin, mot phuong én cla sang ché con dé xuat
mdt sb phuong 4n kha dung trong do modun xu ly tao ra mam khéi tao mi xao
tron theo tham sb thoi gian thi nhat.

Tham s tht nhét c6 gia tri thu duoc tir s6 khung v tuyén "/ thuc hién
phép todn Modulo theo hé sé thir nhat #, ky hiéu nhin dang tam thoi mang vo

X % N s 1A n NNl o A 2
tuyén " s6 khe thoi gian "s va nhin dang 6 mang ~'® , va mam khai tao
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c

ma X40 tron init thoa man cong thure sau:

e =ne 2% +(n, mod k)-2% +| n, /2|27 + N . . L2 . K
init — TRNTI (n ) L. /2] o trong d6 *' 1a tong cla cic sO
. . o A [ .0 (N mOdk 2 \ Neell L. N LA 5
luong bit bi chiém gilt boi (ny ), L./ J, va Mo trong St b 1a tong cua
S o1 1A e 1o 2| . NNel S . X
céc sd luong bit bi chiém gift boi /2] va N trong Snit, va © 13 s0 lugng
. . e o - Neell c .
bit bi chiém gift bdi ' trong “nt; hodc
)( 4 )’\ 14 /{ A ’{ n I’\ N\ e M b A
tham s thtr nhét c6 sb khung v6 tuyén "/, so khe thoi gian s vanhén
A Neell \ A 2 ° ~ 4 A C 2 ~ A 4
dang 6 mang "' , v mam khdi tao ma xao tron it thoa man cong thic sau:
. =n, 2% +|n12]-2% + N . L LA A o
init " f /2] m  trong d6 b2 13 tong cua cac sO luong bit bi
° /( ° A~ 9 @ 2 by NCC” .. N N K ° ° « X ° Ay 0 e
chiém gitt boi [7/2] ya Mo trong %, va 2 1a s lugng bit bi chiem giir boi

Neell
N~ trong Ciit; hodc

tham sé thir nhat c6 gia tri thu duoc tir s6 khung vo tuyén "' thuc hién
phép toan Modulo theo hé sb thir nhit %, s§ khe thoi gian ", va nhan dang 6
mang gcen, va mam khai tao mi xdo tron it théa min cong thic sau:
i = (1 mod k) 2> +|n,r2]-2° +N$&“, trong do b5 1a tbng ciia cac s6 luong bit
bi chiém giit béi /2] va M D trong i, va © 1a s6 luong bit bi chiém gift

Necell
boi Mo

trong “iit; hodic
tham sb tht nhét co ky hiéu nhén dang tam thoi mang vo tuyén | gid
tri thu dugc tir s6 khung vo tuyén "/ thuc hién phép toan Modulo theo hé sd

, Neell < . o , R - .
tht nhat %, va nhan dang 6 mang "' , va mam khéi tao m3 x4o tron it thoa
s A . ¢ =M -2 +(n, mod k) 2% + N . A
man cong thirc sau: TR (n ) D trong d6 % 13 tong cla
LA eoLr LA n 1 2. (n,modk) _ s NNt s . A
cac s6 luong bit bi chiem gilt boi (ny ) va Vo trong init, va b 13 6

Neell
N]D

luong bit bi chiém gitt boi trong “it; hodc
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, . Neell ,
tham so thir nhat ¢6 nhén dang 6 mang Mo~ va gia tri thu dugc tir s6
khung vo tuyén s thyc hién phép toan Modulo theo hé s6 thit nhat £, va

midm khéi tao md xdo trén Cnt  théa min cb6ng thic sau:

_ .9bs Neell , . . L . e Ve Neell
€ = (11, m0d )27 +Nyp , trong do bs 1a sb lwong bit bi chiem gitr boi N

trong “nit; hodc
TN n A N, s 1A n Neell
tham sb th nhit c6 s6 khung vo tuyén '/ va nhan dang 6 mang = ,
b, Neell
s A 2 ~ 2 A Ci " ~ A . c.=n,-2°+N
va mam khoi tao ma x4o tron “nit thoa man cong thirc sau: ™ 4 o

7 7 Neell
trong d6 P 13 sb lwgng bit bi chiém gitt béi Nb™ trong Cnit; hodc

tham sé thtr nhét c6 it nhit mot trong s6 ky hiéu nhan dang tam thoi
mang vO tuyén "R gia trf thu duge tu s6 khung vo tuyén "' thyc hién phép

to4n Modulo theo hé sé thir nhat ¥, s6 khe thdi gian "+, va nhan dang 6 mang

Nce]‘ A M ~ 14 A e 2 ~ A L4
N , v& mam khdi tao md xao tron Cmt théa man coOng thic sau:

¢, =R-27 +[(nf+h)m0dk)+w]" P 2M 4+ H2 +Q’ frong d6 R 13 mdt ham ctia ky
hiéu nhan dang tam thoi mang vO tuyén, vi du, b?!lng ky hiéu nhén dang tam
thoi mang vo tuyén "mm hodc bing 0 (nghia 1a khong c6 tham s6 R trong
cong thuc); h 1a mot sb nguyén, vi du, bang 0 hodc 1; k=8, k 1a mot sb
nguyén td, hodc k 1a mot s6 nguyén duong khac 8 hodc mot s6 nguyén t6; w 1a
mdt s& nguyén, vi du, bang 0 hodc 1; u 1a mot sd nguyén khong 4m, vi dy, 0,

1, 2, hodic 3; P 1a mt ham cuia nhén dang 6 mang va/hodc sb khung vo tuyén,

N 11 “ cell N
vi du, bang nhidn dang 0 mang Ny , hodc biang N +1, hoac bang

cell v , ,
Ny +(n; modk) , trong do6 v 14 mot so nguyén duong; H 1a mot ham cua so khe

thoi gian, vi dy, bing sd khe thoi gian " hodc bing 0 (nghia 13 khong c6
tham sb H trong cong thirc); Q 12 mot ham cua nhan dang 6 mang, vi du, bang

nhén dang 6 mang, hodc béng 0 (nghia 13 khéng c6 tham s6 Q trong cong
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thuc); 47 12 mot sd nguyén khong 4m, vi dy, bing tong clia cac s6 lugng bit bi
chiém gitt béi [("f +h)mod k)+w}l 'P, H, va Q trong Sit; b 1a mdt s6 nguyén
khong am, vi dy, bing tdng clia céc s6 lugng bit bi chiém gitr béi # va Q
trong “nit; va 7 1a mot sb6 nguyén khong 4m, vi du, bing sb lugng bit bi chiém
gift boi Q trong inic; hodc

tham s thtr nhat c6 it nhat mot trong sé ky hiéu nhan dang tam thoi
mang vo tuyén a5 khung vo tuyén "/, s6 khe thoi gian "+, va nhan dang
0 mang b , v mam khéi tao mé x4o tron ‘it théa méan cong thic sau:

ey = (e NI + I )y + e, 12 ) 2% + RN ™ K s
6 = gt -2 + (kN k) oty + )| G +
Kol /2] + k) mod, +hg 2% + RN + ki o
¢ = (kN2 + oy ) ey, + i)™ U 7, /2] )™ - 2% 4 ) NN + kg  hoic
e ey - 2% + (g N2 + kg ooy + ko), +
) mod kyy + o [ UL, /2] + I ) - 27 + kg Nig™ + sy
trong d6 %o, K, ..., va ks 13 cac sb nguyén khong am; %, by e ds &,
va /5 13 cac sb nguyén khong am; va *, U ..., va % lacac s6 nguyén khong
am. Vi du, theo mot phuong 4n kha dung cia phuong phép nay, ky bang 1, k
bang 0 hodc 1, k, bang 10, k, béang 1, ks bang 0 hoic 1, bing 1 hodc 2, %
bang 0 hoic 9, ks bang 0 hoic 1, va ke bing 0 hoic 1. Theo mdt phuong an
kha dyng cua phuong phép nay, hag bang 0 hoic 1, b 1a mdt sb nguyén khong
am, k béng 1, ks béng 0 hoac 1, ky béng 0 hoac 1, kg bé‘mg 0 hoac 1, ki bﬁng
10, ks bang 1, ks bang 0 hoic 1, ks 1a mdt s& nguyén td hodc 1fiy thira s6 mii

13 s6 nguyén cua 2, has bang 0 hozc 1, % bing 1 hoic 2, bang 0 hodc 9, s
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bang 0 hodc 1, va & bang 0 hoic 1. Theo mdt phuong an kha dung cua
phuong phép nay, ko bang 1, oo bang 0 hoic 1, ey bang 1, kx bang 0 hoic 1,
" bang 1 hoic 2, ks bing 1, k2 bing 0 hodc 1, “ bang 1 hodc 2, s bing 0
hodc 9, ks bang 0 hogc 1, va ke bing 0 hodc 1. Theo mdt phuwong an kha
dung cta phuong phéap nay, kx bang 0 hogc 1, % 1a mot s6 nguyén khong am,
g bang 1, g bang 0 hoic 1, kso bang 0 hoic 1, ks, béng 0 hoic 1, ks bang 1,
s bang 0 hoic 1, ks 13 mot sb nguyén t6 hogc iy thira sé mii 12 s6 nguyén
cua 2, ks béng 0 hoiic 1, % b%lng 1 hoac 2, ks bé‘mg 1, ks b%mg 0 hodc 1, %
bang 1 hoic 2, Js béng 0 hoic 9, kg bang 0 hodc 1, va ks béng 0 hoic 1.

Theo khia canh thr mudi, sang ché d& xuét hé thong truyén thong bao
gém: tram co SO bét ky theo khia canh thir tdm va thiét bi dau cubi dugc dé
xuit theo khia canh thir chin, ho#c bao gdm thiét bi dau cubi bét ky theo khia
canh thir tdm va tram co s& dugc d& xuét theo khia canh thix chin.

Theo khia canh thir muoi mét, sing ché d& xuét phuong phap gui tin
nhén bao gém céc bude:

tao ra, boi tram co s&, mé xdo tron theo nhan dang 6 mang va/hodc tham
s6 thoi gian thir nhét; tiép dé x4o tron tin nhén hé thdng theo ma x4o tron; va
sau cung gui tin nhén hé théng da xdo trdn toi thiét bi du cubi trén kénh thi
nhét.

Tham sb thoi gian tht nhét 14 mot ham cua it nhét mot trong s6: s6
khung vo tuyén, s6 khe thoi gian, s siéu khung, va s6 ky hiéu. Kénh thir nhét
12 kénh phét rong vat 1y hodc kénh chia sé lién két xubng vat ly. Tin nhin hé
théng 13 MIB hotc SIB.

Budc xao tron, bdi tram co so, tin nhén hé théng theo ma xéo trén cy
thé bao gém: 13p, bdi tram co s, tin nhin hé théng, va xdo trdn céc tin nhén

hé théng d3 1ap v6i nhau. Bude xdo trdn, boi tram co sd, c4c tin nhan hé thong
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da 1ap vai nhau cu thé bao gém: x40 tron, béi tram co s, céc tin nhén hé
théng d3 lip bang cach st dung mdt ma xdo trén hoan chinh dugc tao ra bing
cach sir dung mot mAm khéi tao, trong dd s6 luong cua céc ky hiéu hodc sb
luong bit cé trong méi xdo trdn hoan chinh duogc tao ra bing cach st dung
mam khéi tao bang sb luong cua céac ky hiéu hodc sb lugng bit cé trong céc tin
nhin hé théng di 13p.

Dua trén khia canh thir mudi mdt, theo mot phuong an kha dung, k¥
thuat xdo tron cod thé 13 x40 tron cép d6 bit. Vi dy, thuc hién cong phép toan
Modulo 2 ¢6 thé duge thuc hién trén mé xdo tron va thong tin cin duoc x40
tron. Thong tin cin dugc x40 tron co thé 12 tin nhin hé théng hodc mot phén
cta tin nhén hé théng, hodc c6 thé 13 tin nhin hé théng d3a ma hoa hoac mot
phan cta tin nhén hé théng d& ma hoa.

Dua trén khia canh thtr mudi mét, theo mdt phuong an kha dung khac,
k¥ thuat xao tron co thd 13 x40 tron cap d6 ky hiéu. Vi du, tram co sO trudc
tién c6 thé thiét 1ap 4nh xa mi xdo tron tir dang bit thanh dang ky hiéu.
Phuong phép thiét 1ap 4nh xa khong bi gidi han. Vi du, phuong phap didu bién
BPSK hoic QPSK hodc mét phuong phap thiét 1ap 4nh xa tuong tu khac ¢
thé duogc thuc hién. Tiép @6, tram co s& thyuc hién hoat dong nhan theo ting
diém, hoat dong nhan lién hop theo tung diém, hodc hoat dong tuong tu dbi
véi ma xéo trén & dang ky hiéu va thong tin can dugc xéo tron. Thong tin can
duogc x40 tron co thé 13 tin nhin hé théng thu duge sau khi didu bién ma hoic

mdt phan cua tin nhan hé thong thu dugc sau khi diéu bién ma.

Mo ta vin tit cac hinh vé

Fig.1 1a luu dd thé hién phuong phéap truyén tin nhin theo mot phuong
4n cua séng ché;

Fig.2 13 hinh v& dang so d6 thé hién cAu truc ctia khung vo tuyén trong

hé thong LTE;
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Fig.3 14 luu dd thé hién phuong phap truyén tin nhén theo mot phuong
4n cua sang ché;

Fig.4a 1a hinh v& dang so dd thé hién cu tric cia tram co s& theo mot
phuong an clia sang ché;

Fig.4b 1a hinh vé& dang so dd thé hién cau tric phén cting cla tram co s&
theo mot phuong an cla sang ché;

Fig.5a 1a hinh v& dang so dd thé hién cAu tric cua thiét bi ddu cudi theo
mot phuong an cla sang ché;

Fig.5b 13 hinh vé& dang so b thé hién cAu truc phan cimg cua thiét bi
dau cudi theo mdt phuong an cia sang ché;

Fig.6 12 hinh v& dang so dd thé hién hé théng truyén thong theo mot
phuong an cuia sang ché;

Fig.7a 1a hinh vé& dang so dd thé hién cAu tric cia tram co s& theo mot
phuong an ciia sang ché;

Fig.7b 14 hinh v€& dang so 5 th8 hién céu tric phan cimg cua tram co sO
theo mdt phuong 4n cla sang ché;

Fig.8a 12 hinh v& dang so dd thé hién cau tric ciia thiét bi ddu cudi theo
mot phuong an cua sang ché;

Fig.8b 1a hinh vé& dang so dd thé hién cAu tric phﬁn cing cua thiét bi
dau cubi theo mot phuong én cla sang ché; va

Fig.9 1a hinh v& dang so db thé hién hé théng truyén thong theo mot

phuong 4n cua sang ché.

M5 ta chi tiét sang ché

Sau day s& mo ta chi tiét hon cac phuong an cua sang ché c6 dua vao
cac hinh vé kém theo.

Céc phuong én cia sang ché c6 the duge ap dung cho hé théng tién hoa

dai han (LTE: Long Term Evolution), hoac co thé dugc 4p dung cho céc hé
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théng truyén thong khéng ddy khéc, ching han hé thong hé théng théng tin di
dong toan cAu (GSM: Global System for Mobile Communications), hé théng
hé théng vién thong di dong toan cdu (UMTS: Universal Mobile
Telecommunications System), hé théng da truy nhap phan md (CDMA: Code
Division Multiple Access), va mot hé théng mang méi nhu hé théng mang 5G
(thé hé tht nim).

Tram co s& theo cdc phuong 4n cua sang ché c6 thé duoc 1am thich tmg
@& thuc hién bién ddi gitra khung nhan dugc qua khong gian va goi giao thuc
Internet (IP: Internet Protocol), va c6 tac dung 1am b dinh tuyén gifta thiét bi
diu cudi khong day va phan con lai ciia mang truy nhap. Phan con lai cta
mang truy nhép co thé c6 mang IP. Tram co s6 theo cdc phuong an clia sang
ché c6 thé con dugc 1am thich tmg dé phéi hop quan ly thudc tinh trén giao
dién v6 tuyén. Vi dy, tram co so theo cac phuong an cla sang ché c6 thé 13
tram thu-phat co s& (BTS: Base Transceiver Station) trong hé théng GSM
hoic hé théng CDMA, ¢6 thé 1a NodeB (NodeB) trong hé théng hé théng da
truy nhap phan mi dai rong (WCDMA: Wideband Code Division Multiple
Access), hodc co thé 13 eNB (Node B tién hoa, NodeB tién héa) trong hé
théng LTE. Didu nay khong bi gi6i han theo cac phuong 4n cua sang ché.

Thiét bi dau cudi theo cic phuong an cia séng ché c6 thé 1a thiét bi
duogc lam thich ung d8 cung cép cho ngudi ding két ndi tiéng noi va/hodc dit
liéu, thiét bi cAm tay c6 chirc nang két ndi khong day, hodc mot thiét bi xur ly
khac ndi véi mot modem khodng day. Theo cach khac, thiét bi diu cudi c6 thé
la thiét bj dAu cui khong dy. Thiét bi ddu cudi khong ddy nay c6 thé truyén
théng vai mot hodc nhiéu mang 18i qua mang truy nhap v tuyén (RAN: Radio
Access Network). Thiét bi dau cubi khong day co thé 13 thiét bi dau cubi di
dong, chéng han dién thoai di dong (hodc dugc goi 1a dién thoai "mang di
dong") hoic may tinh c6 dau cudi di dong. Vi dy, mdy tinh co du cudi di

dong c6 thé 1a thibt b xdch tay, ¢& b tui, cam tay, gfn sin méy tinh, hogc thiét
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bi di dong trén xe dé trao dbi tiéng néi va/hodc dit liéu véi mang truy nhép vo
tuyén. Vi dy, theo cach khéc, thiét bi dau cudi khong day co thé 1a thiét bi nhu
dién thoai dich vu truyén théng c4 nhan (PCS: Personal Communication
Service), dién thoai khong ndi day, dién thoai giao thic khéi tao phién (SIP:
Session Initiation Protocol), tram vong lap cuc bd khéng day (WLL: Wireless
Local Loop), hodc thiét bi hd tro k§ thuat sd ca nhan (PDA: Personal Digital
Assistant). Thiét bi dau cudi khong day con c¢6 thé duoc goi 13 hé thdng, thiét
bi thué bao (Subscriber Unit), tram thué bao (Subscriber Station), tram di dong
(Mobile Station), ddu cudi di dong (Mobile), tram tir xa (Remote Station),
diém truy nhap (Access Point), ddu cudi tir xa (Remote Terminal), dau cudi
truy nhap (Access Terminal), ddu cudi ngudi ding (User Terminal), dai Iy
ngudi ding (User Agent), thiét bi ngudi diung (User Device), trang bi ngudi
dung (User Equipment), hodc thuét nglt tuong tu.

Theo cac phuong 4n cua sang ché, bién thoi gian duge bd sung trong
quy trinh tao ra ma x4o trdn sao cho, trong s6 cdc ma xdo tron duoc tao ra boi
tram co s&, cac ma xao tron duoc tao ra ¢ hai thoi diém khac nhau nhét dinh 1a
khéc nhau. Vi cdc ma xdo tron duge xac dinh & hai thoi diém khac nhau la
khac nhau, tinh nang chéng nhiéu khi truyén tin nhan hé théng duoc cai thién.

Phuong an 1

D4i véi tin nhin hé théng nhu MIB duoc truyén trén kénh phat rong vat
Iy, cu thé 14, nhu dugc thé hién trén Fig.1, phuong phép gtri tin nhin theo
phuong 4n nay ctia sang ché co cac budc sau ddy.

Budc 100: tram co sé tao ra ma xao tron theo tham sb thoi gian thu
nhat.

Cén luu ¥ ring tham s thoi gian tha nhat co cac gia tri khac nhau & it
nhit hai thoi diém khac nhau theo phuong 4n ndy cta sang ché. Vi tham s6
thoi gian thi nhét c6 cc gia tri khac nhau ¢ it nhat hai thoi diém khac nhau,

cac ma xao tron dugc tao ra ¢ it nhat hai thoi dieém khéac nhau twong tng 1a

-45-



34355

khac nhau. Do d6, x4c suét trong d6 tram co s& sit dung cung mé xao tron dé
x40 trén cung tin nhin hé thdng theo cach 13p lai trong mot khoang thoi gian
duoc giam bét, vi thé kha ning chéng nhidu khi truyén tin nhén hé théng duoc
cai thién.

Budc 110: tram co s& xao tron tin nhén hé théng theo ma x4o tron.

CAn luu y ring, theo phuong 4n ndy cua sang ché, tin nhén hé théng c6
thd 13 tin nhén hé théng hoan chinh, hoc c6 thé 1a mdt phan cia tin nhén hé
théng hoan chinh. Tin nhén hé théng c6 the 1 tin nh#n hé théng d& ma hoa,
hodc c6 thé 13 tin nhén hé théng chua ma héa. Vi dy, khi tin nhin hé théng
hoan chinh 12 MIB, tin nhan hé théng theo phuong an nay cla sang ché c6 thé
13 MIB, hodc c6 thé 1a mot phan ctia MIB. Khi tin nh#n hé théng theo phuwong
4n ndy ctia sang ché 1a MIB, MIB ndy c6 thé 12 MIB d ma hda, hodc ¢6 thé 1a
MIB truéc khi ma héa. Khi tin nhin hé théng theo phuong an nay cia sang
ché 13 mét phin ctia MIB, phdn niy c6 thé 1a mdt phan cia MIB da ma hoa,
hoac co thé 13 mot ph?ln cua MIB da ma hoa.

Budc 120: tram co s& gui tin nhén hé théng da xdo tron toi thiét bi dau
cudi trén kénh phét rong vat ly.

Vi du, phuong an nay cua sang ché con c6 thé duoc ap dung cho kénh
khéc véi kénh phét rong vat ly, vi du, mot kénh nhu kénh chia sé lién két
xudng vat ly (PDSCH: Physical Downlink Shared Channel), kénh chia sé lién
két 1én vat ly (PUSCH: Physical Uplink Shared Channel), kénh diéu khién lién
két xubng vat ly (PDCCH: Physical Downlink Control Channel), kénh diéu
khién lién két 16n vt Iy (PUCCH: Physical Uplink Control Channel), kénh chi
bao dinh dang diéu khién vat ly (PCFICH: Physical Control Format Indicator
Channel), kénh da phat vat ly (PMCH: Physical Multicast Channel), hodc
kénh truy nhép ngau nhién vat ly (PRACH: Physical Random Access
Channel). Tén ctia cac kénh déu duoc tao ra theo quy téc dat tén thong thuong

theo tiéu chuin LTE, nhung céc kénh c6 thd c6 cac tén khac trong mot hé
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thdng truyén thong khac. Vi du, kénh phat rong vat ly dugc dat tén 1a kénh
phét rong vat ly dai hep (NPBCH: Narrowband Physical Broadcast Channel)
theo cong nghé thiét bi mang ludi van vat két ndi Internet biang thong hep
(NB-IoT: Narrowband Internet of Things). Cac chi tiét khac s& khong dugc
mo ta thém & day.

Budc 130: thiét bi diu cubi xac dinh tham sé thai gian thir nht.

Vi du, cu th 13, truée khi gii tin nhin hé théng da xéo tron t6i thiét bi
ddu cubi, tram co s& gii tin nhan ddng bd hoa téi thiét bi dau cubi. Tin nhin
ddng bo héa c6 thé duge sir dung dé chi bio thong tin vé tham sb thoi gian thir
nhit (hoic mot phén cta thong tin vé tham sb thoi gian thi nhét; vi dy, khi
tham sb thoi gian thir nhét 13 sb khung vo tuyén trong hé théng NB-IoT, thiét
bi dau cudi c6 thé st dung tin nhin dong bd hoa dé x4c dinh gi4 tri thu dugc
tir s& khung v6 tuyén thyc hién phép toan Modulo 8). Tham sd thoi gian thu
nhit 14 tham sé duoc dung 1am co s& khi tram co s& tao ra ma x40 tron. M2
x40 trdn 1a mé x4o tron dugc sir dung bai tram co s& dé x4o tron tin nhén hé
théng. Thiét bi ddu cudi xac dinh tham s thoi gian thir nhét theo tin nhan
ddng bd hoéa dugce gui boi tram co s. Budc 130 trong d6 thiét bi d4u cudi xac
dinh tham s6 thoi gian thi nhét c6 thd duoc thuc hién trude bude 120, hode co
thé duoc thuc hién sau budc 120. Theo cach khac, budc 130 va bude 120 ¢
thé duge thuc hién dong thoi.

Bude 140: thiét bi dau cubi tiép nhan tin nh#n hé théng d4 x40 tron trén
kénh phét rong vt ly.

Cén luu y rang, khi tram co s& gti tin nhén hé thdng dd xdo tron trén
mot kénh khéc, thiét bi dau cudi tiép nhan tin nh#n hé thdng d4 x4o trdn trén
kénh tuong tmg. PDSCH duoc sir dung lam vi du. Khi tram co s& gui tin nhan
hé théng dd xdo tron trén PDSCH, thiét bi dau cudi tiép nhan tin nhin hé
théng da x4o tron trén PDSCH.

Bude 150: thiét bi dau cudi tao ra ma x4o tron theo tham s6 thoi gian
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thr nhat.

Vi dy, phuong phap theo do6 thiét bi dAu cubi tao ra ma x4o tron theo
tham s thoi gian thir nhét 13 tuong ty véi phuong phap theo d6 tram co s& tao
ra ma x4o tron theo tham sb thoi gian thu nhét. Céc chi tiét khong duge mo ta
lai & day.

Can luu y réng-kh(‘)ng c6 trinh ty xac dinh dbi véi budc 140 va bude
130 va dbi v6i budce 140 va bude 150; va bude 130 dugc thuc hién trudc budc
150.

Bude 160: thiét bi diu cubi giai x4o tron tin nhin hé thong da xédo tron
nhan duogc theo ma x4o tron.

Vi du, theo phuong 4n ndy ciia sang ché, tham s thoi gian thir nhét c6
thé 14 mot ham cua it nhit mot trong sb: s6 khung vo tuyén, s6 khe thoi gian,
s6 siéu khung, va s6 ky hiéu.

Vi dy, tham sb thoi gian tht nhat 1a mot ham cua sb khung vb tuyén.

nf, yzf(nf),

Néu tham sb thoi gian thir nhét 1a Y, va sb khung vo tuyén 13

trong do f0 13 médi twong quan ham s gitta ¥ va 'r . Mbi twong quan ham sb
cu thé dugc x4c dinh theo chinh sach duoc xac dinh trude & tram co so. Vi du,

70 14 mot ham tuyén tinh, d6 dbc 13 2, va doan chén 13 0. Trong trudng hop

nay, Y=2" Theo cach khac, tham sb thoi gian thi nhét c6 thé 14 mot ham
ctia mdt hodc nhiéu tham s6 bt ky trong s6: sb khung v tuyén, s6 khe thoi
gian, sb siéu khung, va s6 ky hiéu. Céc chi tiét s& khong dugc mo ta thém &
day.

Vi du, sb khung vo tuyén theo phuong 4n nay cua sang ché c6 thé 13 s6
khung vo tuyén trong d6 vi tri bit dau dé gt tin nhén hé thdng duoc dinh vi,
hoac sé khung v tuyén c6 thé 1 sb khung v tuyén trong d6 vi tri cubi cing
dé gui tin nhén hé théng duge dinh vi, hodc thong tin twong tu. Céac truong

hop lién quan t6i s6 khe thoi gian, s6 siéu khung, va s6 ky hiéu 13 tvong ty voi
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trudng hop nay, va khong duge md ta & day.

Vi sé khung v6 tuyén, sb khe thoi gian, sb siéu khung, hogc s6 ky hiéu
dugc st dung dé mang tin nhin hé théng thay ddi theo thoi gian, va tham sb
thoi gian thir nhét 13 mot ham cia it nhét mot trong sb: s6 khung vo tuyén, sb
khe thoi gian, sb siéu khung, va s6 ky hiéu, tham s thoi gian thir nhét cling 12
dai lugng vat 1y thay doi theo thoi gian, vi du, sé khung con. Do d6, mi xéo
tron dugc xéc dinh theo tham sb thoi gian thu nhét ciing thay doi theo thoi
gian.

Vi duy, theo cach khic, tham s6 thoi gian thir nhat c6 thé 13 mot dai
lugng vat ly khéc thay dbi theo thoi gian, vi du, s6 khung con, ma khong bi
gidi han 1a s6 khung vo tuyén, s khe thoi gian, s6 siéu khung, va s6 ky hiéu
theo phuong 4n nay cua sang ché.

Cu thé 13, nhu dwoc thé hién trén Fig.2, Fig.2 1 hinh v& dang so d6 thé
hién céu triic khung cua khung vo6 tuyén trong hé théng LTE. Khung v tuyén
nay co thé c6 mét tén khac trong mot hé théng truyén thong khac.

Siéu khung c6 mot hodc nhiéu khung vo tuyén.

Vi du, theo phuong an nay cla sang ché, tham sb thoi gian thu nhét 13
tham s6 bat ky trong s6 sb khung v tuyén, s6 khe thoi gian, s6 siéu khung, va
s6 ky hiéu; hogc tham sb thoi gian th nht 13 gi4 tri thu dugoc tir tham s6 bat
ky trong s6 sb khung vo tuyén, s6 khe thoi gian, s6 siéu khung, va s6 ky hiéu
thuc hién phép todn Modulo theo hé s6 thi nhét, trong @6 hé sb thw nhét 1a
mdt sb nguyén duong.

Vi duy, gia tri cua hé s6 thir nhat c6 thé 1a 2", trong d6 n la mot )
nguyén duong. Vi dy, gia tri ctia h¢ so tht nhit co thé 12 2, 4, 8, 16, 32, 64,
128, 256, hodc 512. Theo cach khéc, gia tri ctia hé sé thir nhit c6 thé 1a )
nguyén t6, chang han 3, 5,7, 11, 13, 17, 19, 23, 29, 31, 37, 41, 43, 47, 53, 59,
ho#c 61. Vi du, tham s6 thoi gian thir nhét 12 s6 khung v tuyén. Tham s thoi

gian thu nhét 1 gi4 tri thu dugc tlr sd khung v tuyén thuc hién phép toén
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Modulo theo hé s thir nhat. Do d6, loi ich cua khia canh nay la sy phuc tap
trong hoat ddng phét hién tin nhan h¢ théng boi thiét bi ddu cudi dugc giam
bét. Vi thiét bi dau cudi co thé khong biét tAt ca thong tin vé s6 khung vo
tuyén khi phat hién tin nhén hé théng da xéo tron, thiét bi diu cudi can phai
thuc hién phat hién mo.

Vi duy, khi tin nhén hé thng 12 MIB, trong hé théng NB-IoT, thiét bi
diu cudi co thé bidt, bing cach sit dung tin nhin dong bd hoa, gié tri thu duge
tir s6 khung vo tuyén thyc hién phép toan Modulo 8, va chu ky ldp tbi thidu
oiia MIB 13 tam khung v tuyén. Do d6, khi hé s6 thir nhét 12 8, thiét bi dau
cubi c6 thé duoc ngin khéng cho thuc hién thém cic hoat dong phat hién mo
vé sb khung vo tuyén, va c6 thé dat dugc cac hé s6 chdng nhiéu tét. Do dé,
trong hé théng NB-IoT, hé s6 thir nhat thuong duge thiét 14p bang 8 khi tin
nhén hé théng 12 MIB.

Ngoai ra, & buéc 100, tram co s& tao ra mi x4o tron theo tham s6 thoi
gian thi nhét. Cu thé 13, m3 xdo trdn nay co thé dugc tao ra truc tiép theo
tham sé thoi gian tht nhat. Gia s&r tham s6 thoi gian thu nhét 1 sb khung v
tuyén, va ma x4o trén co thé 12 sb khung v tuyén duge bidu dién bang cach
str dung mot hé nhi phén.

Ngoai ra, tram co s& ¢O thé tao ra mi xdo trdn theo tham sb thoi gian
thir nhét theo hai phuong an thyc hién khéc nhau. Mot phuong an kha dung la:
tram co s& tao ra mam khéi tao mé x4o tron theo tham s6 thoi gian thir nhét,
va tiép d6 tao ra ma xdo tron theo mam khéi tao mi xdo tron. Phuong an kha
dung th{r hai la: tram co s6 tao ra mam khai tao mé xdo trdn theo tham s6 thoi
gian thur nhét va nhom bién thir nhat, va tiép d6 tao ra mi x4o tron theo mam
khoi tao méi xéo tron. Nhom bién tht nhét co it nhit mét trong sb: nhan dang 6
mang, ky hiéu nhan dang tam thoi mang vo tuyén RNTI, va ky hiéu nhén dang

séng mang. Can luu y rang, vi phuong phép tao ra mé xao tron theo mam khoi
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tao mé x4o tron theo phuong an nay cua sang ché 13 tuong tu v&i phuong phép
theo k¥ thuat d biét, céc chi tiét s& khong duge mo ta thém & day.

Tram co s& tao ra mam khai tao ma xao tron theo tham so thoi gian thir
A A 1> A e e 7 A A A A n N A
nhét. Cu thé 13, tham so thoi gian thir nhat la 6 khung vo tuyén 7/, va mam
2 ° ~ 14 A Loy 2 ~ A L4 C' 3 = n 14 14
khéi tao ma xdo tron “mt thoa man cdng thirc sau: ™ 7. Theo cach khac,

tham s thoi gian thir nhét 13 gia tri thu dugc tr s6 khung vo tuyén "r thuc
hién phép todn Modulo theo hé s6 thir nhat %, va mam khéi tao mé xdo tron

Cini

%t théa man cong thirc sau: St ="/ modk’ trong d6 k=8, k 12 mot s6 nguyén

t6, hodc k 1a mot s6 nguyén duong khéc 8 hodc mot so nguyén t6. Can luu y
M C. =N ) \ 7 \ o A A ’ \ J A
rang, it~ "/ duge st dung lam vi du, va bién dang tuyén tinh con c6 thé dugc

thue hién trén St =", Vi dy trong d6 "7 duoc biéu didn bang cach st dung
mdt hé nhj phan duge sir dung. Trong truong hop nay, khi diéu kién 1a o dai
chudi ctia mam khoi tao mé xdo tron khong 16n hon ngudng dinh trudc dugc

=1 +N ong d6 N 1a chudi

5 ~ c.=n r A o A Ao \ C. .
théa man, “nt ~ '/ c6 thé dugc bien doi thanh it
° A A /’,\' . 14 ~ C' - =n 14 Z ’I( I"\' \
nhj phan khong doi dinh trudc; hogc “t~ "/ c6 thé dugc bien doi thanh
c.=2"n+N . v A PRy e 1 X 1+ 1A
init 7T trong @6 7 la s6 lugng bit bi chiém gilr bdi chuodi nhi phan
khéng doi N trong Cnit . Theo cach khéc, bién doi tuong tu v6i bién doi dugc

w =1, modk

o A A C. =N ’ A oA . C A R
thyc hién trén "t ~ "/ ¢6 the dugc thuc hién khi ™ . Can luu y rang,

phuong phép duoc 4p dung khi tham s6 thoi gian tht nhét 14 s6 khe thoi gian,

s6 siéu khung, hodc sé ky hiéu 14 twong tu v6i phuong phap duoc ap dung khi

tham sb thoi gian thir nht 12 s khung vo tuyén "7 va cac chi tiét s& khong

dugc mo ta thém & day.
c.=2"-n+N , \ , v aa an: o G 12
init J duge st dung lam vi du. Gia st d dai cua Cnie 13 16,

n,=1011 0111, N =1100 0101, va n=8 Trong trudng hop nay, trong Cinit | T
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3 tam bit cao, va N 13 tAm bit thap. Gw =1011 0111 1100 0101,
Tram co s& tao ra mam khéi tao ma xdo tron theo tham s6 thoi gian thit

nhét va nhém bién thr nhét. Vi dy, tham s6 thoi gian thir nhét 13 sb khung vo

cell

l( n 14 ° )’\ 7 A 14 A A X ; 2 ° ~
tuyén 7/, nhém bién thir nhét co nhén dang 6 mang "' , vd mam khoi tao ma

=(n,-2")+Np'

14 A . 2 ~ A L4 c‘ - /4 b A
x40 tron Gt théa man cong thirc sau: ™ , trong d6 1 13 sO

cell

luong bit bi chiém giir bdi ' trong Cinit s hodc mam khai tao ma xdo tron Cinit
théa man cong thic sau: Cini =(Ng'-2")+n,  trong d6 b1 13 s6 lugng bit bi
chiém giftt boi "1 trong Ciit,

Theo mdt vi du kha dung khéc, tham s6 thoi gian thu nhét 13 gié tri thu

duoc tir s6 khung vo tuyén "s thyc hién phép toan Modulo theo hé s thir nhét

cell

k, nhém bién thir nhat c6 nhan dang 6 mang N , va mam khoi tao mé xao

_ L Cell
tron Cmt théa mén cong thirc sau: =(nymodk)-2* N 1 ong d6 k=8, ¥ 1a

mdt sd nguyén t0, hodc k 1a mot s6 nguyén duong khac 8 hodc mot so nguyén

4 4 ° ° ° /’\ ° Ay 9 ° CC“ .. ~ A 9 °
t8; va 2 1a so lugng bit bi chiém gitr boi Np trong Cinit» hodc mam khai tao

=N 2%+ (1, mod k)

~ /4 A e 2 ~ A L4 C' ) 14
ma xdo tron it théa mén cdng thue sau: ™ , trong d6

(n, modk)

b, 13 sé lugng bit bi chiém gitt béi trong Sint.

Theo mét vi du kha dung khéc, tham sé thoi gian thir nhét 13 gié trj thu
duoc tir s6 khung vo tuyén "/ (hogc s6 khung v tuyén cong mot s6 nguyén)

thyue hién phép toan Modulo theo hé sb thir nhat ¥, nhém bién thir nhét c6

cell N . . i . - ) N . i
nhan dang 6 mang ' , va mam khoi tao ma xao tron Cinit thda man cong thuc
sau: Cinit = [(nf +h)modk) + w]" -P-2" +0 hoac

_ . b ,
Cini —[(”f +h)m°dk)+w]u P+Q-2 , trong d6 h 12 mdt so nguyén, vi du,
bing 0 hodc 1; k=8, k 1a mot sé nguyén t6, hodc k 12 mot s6 nguyén duong

khac 8 hodc mdt so nguyén to; w 1a mot s6 nguyén, vi du, bang 0 hodc 1; u la
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mot ) nguyén khong 4m, vi dy, 0, 1, 2, hodc 3; P 13 mdt ham ctia nhén dang 6

cell

mang vd/hodc so khung vo tuyén, vi du, bang nhan dang 6 mang "™ , hodc

N cell v ,
bang Nip' - (n; modk) , trong d6 v 1a mdt so6 nguyén duong; Q 12 mot ham cua

nhan dang 6 mang, vi du, b%mg nhin dang 0 mang, hodc bf?lng 0 (nghia la
khong c6 tham s6 Q trong cdng thirc); % 1a mdt sb nguyén khong am, vi dy,

bing s6 lugng bit bi chiém giit béi Q trong Cinit 5 v3 by 13 mot sé nguyén khong

[t + ymod iy +wf P o

am, vi dy, biing s lugng bit b chiém gifr béi

Theo phuong 4n nay, k¥ thuat xdo tron ¢6 thé 13 x40 trdn cap do bit. Vi
du, thuc hién céng phép toan Modulo 2 ¢6 thé duge thuc hién trén mé xdo tron
va thong tin can dugc x4o tron. Thong tin can dugc x40 tron co thé 13 tin nhin
hé théng hodc mdt phén ctia tin nhin hé thdng, hoic c6 thé 1a tin nhin hé
théng d3 ma hoa hodc mot phén ctia tin nhin hé théng da ma hoa.

Theo phuong an nay, k§ thut xao tron c6 thé 13 xdo tron chp @6 ky
hidu. Vi du, tram co so truéce tién o thé thiét 1ap 4nh xa mé x4o tron tur dang
bit thanh dang ky hiéu. Phuong phap thiét 1ap 4nh xa khong bi gidi han. Vi dy,
phuong phap didu bién BPSK hoic QPSK hoic mét phuong phap thiét 1ap
anh xa tuong ty khac c6 thé dugc thyc hién. Tiép d6, tram co s& thuc hién
hoat dong nhan theo ting didm, hoat dong nhén lién hgp theo tung diém, hoiic
hoat dong tuong tu dbi voi ma xdo tron & dang ky hiéu va thong tin can dugc
x40 tron. Thong tin can duoc x4o tron co thé 13 tin nhén hé thdng thu duoc sau
khi didu bién ma hodc mdt phén clia tin nhén hé théng thu dugc sau khi didu
bién ma.

Can luu ¥ ring, theo phuong an ndy cla sang ché, N ' va n, modk

A U S . , o m te i co=(n,2")+ N

déu duoc biéu dién bang cach st dung mot hé nhi phan. "t (ny-27)+ Nip
9 N I3 o A ) cell « K o~ . A

duoc st dung lam vi dy. Khi 77 dugc nhan véi 2", Np chiém gitt 21 bit thap

trong Cinit.
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Can luu y ring, theo phuong 4n nay cua sdng ché, RNTL, s khe thoi
gian, ) ky hiéu, s siéu khung, nhan dang 6 mang, ky hiéu nhan dang séng
mang, va tham sb tuong tu tit ca déu c6 thé tham gia viéc tao ra mam khéi tao
ma x40 tron béng cach st dung cac gia tri thu dugc tur viée thuc hién phép toan
Modulo theo hé s6 cac thong tin nay. Cu thé 13, hé sb nay c6 thé 1a sb nguyén

duong, chéng han sd nguyén t6 hodc Ity thtra cia 2. Vi duy,

¢ =n 5, “"modk)
init 7 ID ‘
Phuong an 2

D6i véi tin nhin thi nhat nhu SIB 1 trén kénh chia sé lién két xubng vt
ly, nhu duge thé hién trén Fig.3, phuong phép gui tin nhin theo phuong 4n nay
ctia sang ché ¢6 cac bude sau day.

Budce 300: tram co s& tao ra ma x4o tron theo tham sd thr nhét, trong dé
tham s thir nhat c6 sé khung v6 tuyén hodc gi tri thu duoc tir sé khung vo
tuyén thuc hién phép toan Modulo theo hé sb thir nhét, va hé sb tht nhét 1a
mdt s6 nguyén dwong 16n hon hodc bang 3.

Vi du, s6 khung v6 tuyén theo phuong an nay cta sang ché cé thé 1a sb
khung vo tuyén trong do vi tri bat dau dé gui tin nhén thr nhét duoc dinh vi,
hodc s6 khung v6 tuyén c6 thé 13 s6 khung v6 tuyén trong dé vi tri cudi cung
dé gui tin nhén tht nhit duoc dinh vi, hodc thong tin twong tu. Cac truong hop
lién quan t6i sé khe thoi gian, s siéu khung, va s6 ky hiéu 1a tuong tu véi
truong hop nay, va khong duge mo ta ¢ day.

Cén Iuu ¥ ring, theo phuwong 4n nay cia sang ché, s khung vo tuyén
thay do6i theo thoi gian, va md xdo trén dugc tao ra béi tram co s& duge xac
dinh theo tham s6 thir nhat. Tham s6 thtr nhat c6 sé khung v6 tuyén hodc gia
tri thu duoc tir s6 khung v tuyén thuc hién phép toan Modulo theo hé sé thu
nhit, va hé s6 thi nhat 1a mot sé nguyén duong 16n hon hodc bang 3. Do dé,
¢ it nhét ba thoi diém khic nhau d6i véi ma xao tron da x4c dinh, va cac ma

x40 tron dugc tao ra boi tram co s& & it nhat ba thoi diém khac nhau 1a khac
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nhau. Tin nh&n thér nhit dugc x4o tron theo ma x4o trén. Do do, kha nang
chéng nhiéu khi truyén tin nhin tht nhit dugc cai thién theo phuong an nay
ctia sang ché.

Vi du, tin nhén thit nhét 14 SIB 1. Trong hé théng NB-IoT, cac s6 khung
v6 tuyén mang SIB 1 dugc tach béi s6 luong chin cua cac s6 khung vo tuyén.
Do d6, khi hé sb thir nhét 13 mét sb nguyén duong 16n hon hodc bing 3, c6 it
nhét ba gia tri khac nhau dbi véi gia tri thu dugce tir s6 khung vo tuyén thay
dbi theo thoi gian thuc hién phép toan Modulo theo hé sb thir nhét.

Budc 310: tram co s& xao trdn tin nhén thir nhit theo ma x4o tron.

Cu thé 13, tin nhén thir nhét c6 thé 12 tin nhan hé théng hoan chinh, hodc
¢6 thé 12 mot phan clia tin nhén hé théng hoan chinh. Theo cach khac, tin nhin
thit nhat c6 thé 13 tin nhén hé théng d4 ma héa, hodc cb thé 1a mdt phan ciia tin
nhin hé théng da m3 hoa. Can luu y rang, theo cach khéc, tin nhin thi nhét c6
thd 13 tin nhén hé théng truée khi ma hoa, hode c6 the 12 mot phan cia tin
nhén hé théng trude khi ma héa. Vi dy, khi tin nhan hé théng hoan chinh 1a
SIB 1, tin nhin thi nhét theo phuong an nay cua sang ché c6 thé 1a SIB 1; va
cu thé 14, tin nhén thir nhét c6 thé 14 SIB 1 da ma héa, hofic c6 thé 1a SIB 1
chua mi héa. Theo cach khac, tin nhén thir nhat ¢6 thé 1a mot phan cua SIB 1;
va cu thé 13, tin nhin thir nhat c6 thé 13 mot phﬁn cua SIB 1 d3 mi hoa, hodc
¢6 thé 12 mdt phan ctia SIB 1 chua ma hoa.

Budc 320: tram co s& gui tin nhén tht nhit d& x4o tron tGi thiét bi dau
cudi trén kénh thir nhét.

Theo phuong an ndy cua sang ché, kénh thir nhét c6 thé 13 kénh chia sé
lién két xudng vat ly.

Ngoai ra, phuong an nay cua sang ché c6 thé duoc 4p dung cho kénh bd
sung vio kénh chia sé lién két xuéng vét 1y, vi dy, mot kénh nhu PUSCH,
PDCCH, PUCCH, PCFICH, PMCH, hodc PRACH. Tén cua cac kénh nay déu
duoc tao ra theo quy tdc dit tén thong thuong theo ti€u chuén LTE, nhung céac
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kénh nay co thé ¢c6 cac tén khéc trong mot hé théng truyén thong khéc. Vi dy,
kénh chia sé lién két xudng vat ly duoc dit tén 12 kénh chia sé lién két xubng
vét Iy dai hep (NPDSCH: Narrowband Physical Downlink Shared Channel)
trong hé théng NB-IoT. Cac chi tiét s& khong duge md ta thém & day.

Bude 330: thibt bi du cudi xac dinh tham sb thir nhat.

Cu thé 13, truée khi gii tin nhén thi nhét d& xdo tron t6i thiét bi dau
cudi, tram co s& gui tin nhén ddng bo héa t&i thiét bj d4u cudi. Tin nhén dong
bd hoa co thé duoc st dung dé chi bao thong tin v& tham sb thir nhit (hozic
mot ph'?m cua théng tin v& tham sb tht nhat; vi du, khi tham s6 thir nhat chi c6
s6 khung vo tuyén trong hé théng NB-IoT, thiét bi dAu cudi c6 thé str dung tin
nhén ddng bo hoa dé xac dinh gi4 tri thu duoc tir s6 khung vo tuyén thuc hién
phép toan Modulo 8). Tham s6 thtr nhét 13 tham s dugc dung lam co s& khi
tram co sO tao ra ma xao tron. M xdo tron 14 ma xdo trén duogc s dung boi
tram co s& dé x4o tron tin nhén thir nhat. Thiét bj dau cudi xac dinh tham 36
thr nhét theo tin nhan ddng bd héa dugc giri béi tram co sé. Budc 330 trong
d6 thibt bi dAu cudi x4c dinh tham s tht nhét c6 the dugce thyc hién trude
buéc 320, hodc cod thé dugc thuc hién sau bude 320. Theo cach khac, budc
330 va bude 320 ¢6 thé duoc thuc hién dong thoi.

Bude 340: thiét bi dAu cubi tiép nhan tin nhin thi nhat da x4o trdn trén
kénh thir nhat.

Cin luu ¥ riing, theo vi du trong d6 kénh thir nhét 12 kénh chia sé lién
két xubng vét 1y, khi tram co s& gbi tin nhén hé théng da xéo tron trén kénh
chia sé lién két xudng vat 1y, thiét bi dau cubi tiép nhan tin nhin hé théng da
x40 tron trén kénh chia sé lién két xudng vat Iy.

Bude 350: thiét bi déu cudi tao ra mi x4o tron theo tham s6 thi nhét.

Phuong phép theo do6 thiét bi diu cubi tao ra mé xdo tron theo tham sd
thi nhét 13 twong tw v6i phuong phéap theo d6 tram co s tao ra ma xdo tron

theo tham sé thir nhét. Theo phuong an ndy cua sang ché, phuong phép theo
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d6 tram co s& tao ra md x4o tron theo tham s6 thir nhat dugc mod ta chi tiét.
Péi v6i phuwong phép theo d6 thiét bi dAu cudi tao ra ma x4o tron theo tham sd
thit nhét, c6 thé tham khao phuong phap theo d6 tram co s& tao ra mé xdo tron
theo tham s thit nhit theo phwong an ndy cla sang ché.

Cén luu v ring khong c6 trinh ty xéc dinh ddi voi budc 340 va bude
330 va dbi voi bude 340 va bude 350; va budce 330 duge thuc hién trude budc
350.

Buéc 360: thiét bi dAu cubi giai x4o tron tin nhén thir nhit d3 x4o tron
nhan dugc theo ma x4o tron.

Theo phuong 4n ndy cia sing ché, gia tri cla hé sb thir nhat c6 thé 1a
2" trong d6 n la mot s& nguyén duong 16n hon 1. Vi dy, gia tri cia hé sb thir
nhét ¢6 thé 13 4, 8, 16, 32, 64, 128, 256, hodc 512. Theo céch khéc, gid tri cla
hé sb thr nhét c6 thé 13 sb nguyén t8 16n hon hodc b%lng 3, chéng han 5, 7, 11,
13, 17,19, 23, 29, 31,37, 41, 43, 47, 53, 59, hoac 61.

Hon nita, bd sung vao mét trong s6 khung v tuyén hozc gid tri thu
duoc tur s6 khung vo tuyén thuc hién phép toan Modulo theo hé s6 thir nhét,
tham s thtr nhét c6 thé c6 it nhit mét trong s6: RNTI (ky hiéu nhan dang tam
thoi mang vo tuyén, ky hiéu nhan dang tam thoi mang v tuyén), s6 khe thoi
gian, sé ky hiéu, nhan dang 6 mang, va ky hiéu nhan dang song mang.

Khi tin nhin thit nhat 12 tin nhén hé théng, RNTI ¢6 thé 1a SI-RNTL

Vi dy, tham sé thir nhit c6 sé khung vo tuyén. Vi ma x40 tron dugc tao
ra theo sb khung vo tuyén, ma x4o tron dugc tao ra theo tham s6 thir nhét ciing
thay dbi theo thoi gian, vi thé kha nang chong nhiéu khi gii tin nhin thtr nhat
duoc tang cuong. Theo phuong 4n nay cla sang ché, vi hé sb thu nhéit 12 mot
s6 nguyén duong 16n hon hogc béng 3, it nhét ba gia tri khac nhau thu dugc tir
céc sb khung vo tuyén khac nhau thyc hién phép toan Modulo theo hé sb thu
nhit. Do d6, it nhét ba ma x4o trdn dugce tao ra theo tham sd th(r nhét 1a khac

nhau, nhd d6 dam bao ring s6 khung vo tuyén cd thé khién cho viéc tao ra
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mam khéi tao ma x4o tron tré nén ngAu nhién hon.

Khi tham sb tht nhét c6 gia tri thu duge tir sb6 khung vo tuyén thuc hién
phép toan Modulo theo hé s6 thir nhét, sb luong bit cia ma x4o tron thu dugc
d& dang khong 16n hon s luong bit toi da dinh trude. Khi hé s& thir nhat 13
mdt sb nguyén t6 16n hon hodc bang 3, ¢6 thé dat dugc kha nang chbng nhiéu
t5t hon khi gui tin nhén thir nhét bang cach st dung tinh chét cua sb nguyén
t6.

Vi du, s6 nguyén t& 5 chi c6 thé chia hét cho 5 va 1. Do d6, khi hé )
thir nhét 13 mot s6 nguyén t8, s6 lugng cua céc gia tri khac nhau thu dugc tur
céc sb khung vo tuyén khéc nhau thuc hién phép to4n Modulo theo hé sb thu
nh&t 13 16n hon gi4 tri thu dugc khi hé sé thir nhat khong phai 1a s6 nguyén tb.
Do d6, khi hé sé thir nhat 1a mot s6 nguyén td, co thé dat dugc kha ning chéng
nhidu 6t hon khi giri tin nhén thr nhat.

G bude 300, tram co s tao ra mé x4o tron theo tham s6 thir nhat. Cy thé
13, ma x40 tron co thé dugc tao ra truc tiép theo tham s6 thir nhit. Gia sir tham
sé thi nhat chi c6 sb khung vo tuyén, va ma x4o trgn co thd 1a s6 khung v
tuyén duoc bidu dién béng cach st dung mot hé nhi phan. Gia su tham sb thir
nhét chi co gia tri thu duoc tir s6 khung vo tuyén thuc hién phép todn Modulo
theo hé s thu nhét, va ma x4o tron cd thé 13 gia tri thu duoc tr s6 khung vo
tuyén duge bidu didn bang cach st dyng mot hé nhi phan thyc hién phép toan
Modulo theo hé sb thir nhét.

Ngoai ra, tram co s& co thé tao ra ma xdo tron theo tham sé thir nhat
theo hai phuong an thyc hién khac nhau. M6t phuong an kha dung 1a: tram co
sO tao ra mam khéi tao ma xdo trdn theo tham s6 thtt nhét, va tiép dé tao rama
x40 tron theo mam khdi tao méi xdo trdn. Tham s& th nhit chi c6 sb khung vo
tuyén, hodc tham s6 thir nhét chi c6 gia tri thu dugc tur s6 khung v tuyén thyc
hién phép todn Modulo theo hé sé thtr nhat. Phuong 4n kha dung khéac co

budc tao ra mi x4o tron giong nhu phuong 4n kha dung néu trén. Tram co s
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tao ra mam khdi tao ma xdo tron theo tham sb thir nhét, va tiép do6 tao ra ma
x40 tron theo mam khoi tao ma xdo trdn. Tuy nhién, bd sung vao mdt trong sb
khung vo tuyén hodc gia tri thu dugc tir s6 khung v tuyén thuc hién phép
toan Modulo theo hé s6 thir nhit, tham sé thr nhit cé it nhit mot trong sb
RNTI, sb khe thoi gian, s6 ky hiéu, nhan dang 6 mang, va ky hiéu nhén dang

song mang.
A 1> e A ’ A 9 ;A A A n
Cu thé 13, theo vi du 1, tham s0 thtr nhét chi c¢6 so khung v6 tuyén 7,
N\ )\ 2 ° ~ 14 A o 2 ~ A 7 C' 11 = n ~
va mam khéi tao ma xao tron Cnit théa mén cong thic sau: ™ "/ hodc tham
)( L4 ){ 2 14 e 7 . \ )( A l’\ n * A 14
sb thir nhit chi c6 gia tri thu duge tir s6 khung vo tuyen 7 thuc hién phép
toén Modulo theo hé sé thir nhét ¥, va mAm khéi tao ma xdo tron “wi thoa
o A . c.. =n,modk 2 . 3 c. =N , \
mén cong thic sau: ™ 7/ . CAn luu ¥ rang, ™/ dugc st dung lam
14 1 M I( l’\ 14 1 14 l"\ °* A A C' 2 = n 14
vi dy, va bién dang tuyen tinh con co thé dugc thyc hién trén "~ /. Vi du
/4 n M ;,\ M 7\' \‘-f 14 2 A A . A 2
trong d6 */ dugc bicu dién bang cach sir dung mot hé nhi phan dugce su dung.
Trong trudng hop nay, khi diéu kién 1a do dai chudi ctia mam khdi tao ma xao
A A r ~ . 14 2 ~ C' H = n 14 ;
tron khong 16n hon ngudng dinh trude duge théa man, it~/ co thé dugc
A aAs L1oa Cot =N+ N LN 13 X . A A Xe 40
bién doi thanh : , trong do 1a chudi nhi phan khong doi dinh

, e C. =N, s A A aie gaq Co=2"n.+N
trde; hode “nt '/ ¢6 thé duoce bien doi thanh s

, trong d6 " 1a
s6 luong bit bi chiém gift boi chudi nhi phan khong ddi N trong ©nit, Theo
cach khac, bién dbi twong tw véi bién déi dwgc thyc hién trén Gt =7 06 thé
dugc thye hign khi % =" M9 4 chi tiét khong duoc mo té lai & day.

¢

H = 2” 'n +N 2 Y 14 ° 9 2 A N\ 2 . Y
init 4 dugc str dung lam vi du. Gia st do dai cia Cmt 13 16,

n, =1011 0111, N =1100 0101 3 n=8 Trong truong hop nay, trong Cinic | "7

12 tam bit cao, va N 13 tam bit thap. G =1011 0111 1100 0101,
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Vi dy 2: tham sd thir nhét c6 gid tri thu dugc tir s6 khung v tuyén &
thyc hién phép toan Modulo theo hé sé thir nhat ¥, ky hiéu nhén dang tam
\ e A X e e e n Neell
thoi mang vo tuyén "am s khe thoi gian s, va nhan dang 6 mang "' , va
mim khoi tao mA xdo tron Cmt  théa man cdng thic sau
_ L .9 5L Neell R ,
o = My 2" + (1 mod ) -2 +[n,/2]:2%+ N , trong d6 * 1a tong clia céc sO
, Neell ”
lwong bit bi chiém gitt boi ™00 /2] va Mo™ trong i, 1 12 téng
£ 7 Neell ,
ctia cac sd luong bit bi chiém gitt bsi /2] va Vo trong “mnit, va  1a s
L ) g Neell c

luong bit bi chiém gift bsi ' trong ",
Vi dy, gia str it 13 chudi nhi phan khéng 16n hon 16 bit, "R = 1011,

Neell
(n,modk) _ 0007, L7/2] = 9101, va ¥» =1010. Trong trudng hop ndy, ™ =

3 by q ce
12, b =8, va & = 4. Vi O = Mgy 2% + (n, mod ) 2" +[ m /2 ]-2% + Ny “’ Cani

1011 0001 0101 1010. Nghia 14, " chiém gift bdn bit cao nhét trong i,
(n,modk) pidém gitt bdn bit cao trong S, [7./2] chibm gift bén bit thap

Neell , e 1 X . X X
trong “init, va N~ ¢hiém gift bén bit thap nhat.

Céan lyu v ring, theo phuong an nay, cac bit cu thé 14n lugt bi chiém gift
y rang p g Y
Neell Y ” Y .
boi (n mod ) , L7 /2_|’ va Np trong Cinit ¢ thé dugc hoan doi. Diéu nay
khong bi gidi han theo sang ché. Vi du,
_ KL .9b Neell | ~Ha, ,

Coit = Pgwry + (1, mod k) -2 +|_ns/2_| 2"+ Np -2 . Trong trwong hop nay, ndy Cinit
la chudi nhi phan khéng 16n hon 16 bit, ® = 12, ®1 =8, va & =4, em chiém
e LA Toe dWA £ c.. (m,modk) .z e LA 1te 4WA C. .
gift bon bit thap nhat trong “nit, '/ chiém giit bon bit thap trong i,
|_n /2_| . & e 1A 1 c. o NYe ok oo 1 A1 X

/1 chiém gitt bon bit cao trong “nit, va =P chiém gitt bon bit cao nhat.

Vi du 3: tham s thir nhét c6 sb khung vo tuyén "s 56 khe thoi gian s,
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Neell .
va nhan dang 6 mang "' , va mam khai tao ma x40 tron mt théda man cong

4 C..=n ‘2b2+ n/2 '2CZ+NNCEH /4 \ A 7 14 A
thuc sau: “mit 7/ /2] » trong do b 13 tong cua cac so lugng

, . . Neell - . .z . . X
bit bi chiém gilt boi n./2] va Vi trong Siit, va 2 1a s6 lugng bit bi chiém

Neell
N D

giit boi trong Cinit,

Vi du 4: tham sd thu nhét c6 gia tri thu dugce tir s6 khung vo tuyén "

thuc hién phép toan Modulo theo hé so thir nhit k, sé khe thoi gian ", va
~ ” Neell = . , A C ) ~
nhan dang 6 mang '™ , va mam khdi tao ma xao tron init théa man cong

_ .bs L) Neell > , , z
thirc sau: = (1, modk)-2 +[n /2] 2% + Ny , trong do b 1a tong clia cac so

, Neell , .
wong bit bi chiém gitr boi L%/2] va M trong %, va % Ia s6 luong bit bi
Neell

chiém giit boi ' trong Cini,

Vi du 5: tham s& thit nhét ¢ ky hiéu nhin dang tam thoi mang vO tuyén

Mam | oi4 tri thu dugc tir s6 khung vo tuyén " thyc hién phép toan Modulo
Neell

theo hé s thir nhat #, va nhan dang 6 mang "™ , va mam khoi tao ma xao

2% +(n, mod k)-2% + Ny

A e 2 ~ A 4 c' L = n 14
tron “nt théa man cong thic sau: "t~ , trong do

(n, modk) _ N

% 13 téng ctia cac s6 lugng bit bi chiem gilt boi trong Cinit,

. b . Z . . 2z . . NNce]I c
va 24 12 s6 luong bit bi chiém gift boi ~'®  trong .

7 7 Neell
Vi du 6: tham s6 thir nhét c6 nhan dang 6 mang Mo~ va gia tri thu duoc
tir 6 khung vo tuyén "/ thuc hién phép toan Modulo theo hé sb thir nhat ,

C

vda mAm khoi tao md xdo tron Cmt théa man cong thic sau:

_ .9bs Neell , . . Z - .. Neell
Coie = (1, mod k) 2% + Nyp ™ trong d6 b5 13 sé luong bit bi chiém giit boi P

trong Cinit,

Vi du 7: tham sb tht nhét c6 sb khung vo tuyén "/ va nhan dang 0

-61-



34355

Neell N
mang P , va mam khdi tao md xao tron Cmt thoéa min cong thirc sau:

¢ =1, 2% + Ny . b 1y o4 re iAo e 1o N
nit =S o trong d6 ¢ 13 s6 lugng bit bi chiém gifr boi ' trong

Cinit
Vi du 8: tham s6 thir nhat c6 it nhit mot trong s6 ky hiéu nhan dang tam

thoi mang vo tuyén "R gid tr thu duge tir s6 khung v tuyén "/ thuc hién

phép toan Modulo theo hé s6 thir nhit ¥, s khe thoi gian s, va nhan dang 6

Neell .
mang N , va mam khéi tao md xdo tron it théa man cong thuc sau:

= R-2% +[(n, + Hymodk)+w]' - P-2" +H-27+0Q o0 46 R 13 modt ham ctia ky
hiéu nhan dang tam thoi mang vo tuyén, vi duy, be“mg ky hiéu nhén dang tam

thoi mang vo tuyén "R hodc bang 0 (nghia 13 khong c6 tham s6 R trong
cong thic); h 1a mot s6 nguyén, vi du, bing 0 hozc 1; k=8, & 1a mot 50
nguyén t6, hodc k 1a mot s6 nguyén duong khac 8 hodc mot s6 nguyén t6; w 12
mdt sb nguyén, vi dy, bang 0 hodc 1; u la mot s6 nguyén khong am, vi dy, 0,

1, 2, hodc 3; P 1a mOt ham cha nhén dang 0 mang va/hodc s6 khung vo tuyén,

cell

< N cell v
vi du, bang nhin dang 6 mang Ny , hoac bang Nip -(n, modk) , trong do v 1a
mdt s6 nguyén duong; H la mot ham cia sb khe thoi gian, vi du, béang s6 khe
thoi gian ™, hodc béng 0 (nghia 12 khong c6 tham s6 H trong cdng thuc); Q la
mdt ham cua nhin dang 6 mang, vi du, bang nhan dang 6 mang, hodc bang 0
(nghia 1a khong cé tham s6 Q trong cong thirc); % 13 mot sb nguyén khong
am, vi duy, bang tbng cla cac s6 lugng bit bi chiém gitt bdi
[(”f +hymodk)+u] - P , H, va Q trong ‘wi; b 13 mot sb nguyén khong am, vi
du, bing tdng ciia cac s6 lugng bit bi chiém gift béi H va Q trong s va
13 modt sb6 nguyén khong am, vi dy, bang s6 lugng bit bi chiém gitt boi Q trong

Cinit |
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Cin luu ¥ ring Vi du 3 téi Vi du 8 1a tuong tu véi Vi du 2. Theo

phuong an nay cua sang ché, cac bit cao va céac bit thap trong céc bit bi chiém

gift trong it bdi cac bién c6 trong tham s& thir nhét c6 thé duoc hoén d6i. Vi
du 1 t&i Vi du 8 chi 1a cac vi du d& mo ta giai phap k¥ thuét theo phuong an
nay cua sang ché, va khéong du kién dé gidi han giai phép k§ thuét theo
phuong an ndy cta sang ché.

Cén luu ¥ rang tham s thir nhat c6 thé con c6 it nhit mot trong s: sb
ky hiéu, sb siéu khung, va ky hiéu nhan dang séng mang. Theo phuong an nay
cua sang ché, RNTI, sb khe thoi gian, ) ky hiéu, sb siéu khung, nhén dang 6
mang, ky hiéu nhén dang song mang, va tham sb tuong tu tht ca ddu c6 thé
tham gia viéc tao ra mAam khai tao ma x4o trdn bang cach si dyng céc gid tri
thu dwoc tir viée thuc hién phép todn Modulo theo hé s cac thong tin nay. Cu

thé 13, hé s6 nay c6 thé 1 sb nguyén tb hodc liiy thira ctia 2. Vi dy, tham s thir

Neell
’,\ /4 l( A /’\ n by A A Y A 92 °
nhét cé sb khung vo tuyén "/ va nhén dang 6 mang = , va mam khaoi tao

=n, 2% + Ny mod k

~ /4 A I 2 ~ A 7 C. .. = ’
mi x40 tron Snit théa mén cong thure sau: ™ - , trong do b

r . e oo Y Neell -
1a s6 luong bit bi chiém gilt boi ~'©  trong Cinit,

Theo phuong an kha dung theo phuong 4n nay cua sang ché, tram co s&
giri, t6i thiét bi du cudi, thong tin chi bdo dugc sir dung @& chi bao cach thirc
x40 trén kénh thir nhét/thong tin thi nhét.

Cu thé 13, tram co s& gi, t6i thiét bi dau cudi, thong tin chi bdo duge st
dung dé chi bdo céch thirc x4o tron kénh thir nhat/théng tin thir nhét c6: thong
tin chi bao c6 thé dugc sir dung dé chi bao cach thic xac dinh mam khdi tao
mi x40 tron cta kénh thir nhit/thong tin thu nhét va/hodc phuong phap khéi
tao ma xao tron.

Cu th8 13, phuong phép khoi tao ma xéo trén co it nhit mot trong s6 do
dai ma x4o trdn va tan sd/chu ky khéi tao ma xdo tron.

Thong tin chi béo co thé dugc dinh vi trong tin nhén hé théng (MIB
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hodc SIB), va duge giti béi tram co s& t6i thiét bj dau cudi bang cach sir dung
PBCH hoac PDSCH.

Vi du, tin nhén tht nhét 13 tin nhén hé théng nhu SIB 1, va kénh tha
nhét 1a PDSCH. Thong tin chi bdo c6 thé dugc dinh vi trong tin nhén hé thong
MIB va duge truyén trén kénh PBCH.

Vi du, thong tin chi bdo ¢ thé c6 hai gia tri nhi phan 0 va 1, va céc gia
tri khac nhau cta thong tin chi bao co thé twong tmg véi cac phuong phap
khéc nhau d& xdo tron kénh thr nht/théng tin thér nhét. Vi dy, 0 chi bdo
phuong phap 1 d8 xac dinh mim khéi tao ma xdo tron, va 1 chi bao phuong
phap 2 dé& x4c dinh mam khéi tao ma xdo tron.

Vi du, thong tin chi bdo c6 thé cé bbn gié tri nhi phéan 00, 01, 10, va 11
c6 thé 1an luot trong tmg v6i M phuong phap dé x40 tron kénh thir nhét/thong
tin thi nhét, vi duy, lan lugt twong tmg véi M phuong phap dé xac dinh mam
khéi tao mé x4o trén cia kénh thi nhét/thong tin thi nhét. Khoang gia tri cia
M 13 {1, 2, 3, 4}. Khi M<4, it nhat m{t trong s6 bén trang thai 00, 01, 10, va
11 c6 thé duoc str dung c6 lya chon.

Theo vi du néu trén, thong tin chi bdo co thd c6 mot sb luong gia tri
khac, va céc chi tiét s& khong dugc mo ta them & day.

Theo cung khai niém sang tao, cdc phuong 4n cla séang ché con d& xuét
tram co s& dugc thé hién trén Fig.4a, thiét bi dau cubi dugc thé hién trén
Fig.5a, va hé théng truyén théng dugce thé hién trén Fig.6. Phuong phap tuong
tmg véi tram co s& duge thé hién trén Fig.4a, thit bj dau cubi duoc thé hién
trén Fig.5a, va hé théng truyén thong dugc thé hién trén Fig.6 12 phuong phap
truyén tin nhén duoc thé hién trén Fig.1 theo phuong an cia sang ché. Do d6,
theo cac phuong an cla sang ché, dbi véi cac phuong an thyc hién cta tram co
s& duoc thé hién trén Fig.4a, thiét bi dau cudi duge thé hién trén Fig.5a, va hé
théng truyén thong dugc thé hién trén Fig.6, c6 thé tham khao phuong an thuc

hién cta phuong phap dugc thé hién trén Fig.1. Phin mé ta tuong Umg s&
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khong 1dp lai & day.

Nhu dugce thé hién trén Fig.4a, tram co s& 400a theo mot phuong an cua
sang ché c6 modun xir Iy 410a va modun gui 420a. Mbdun xir ly 410a dugce
]am thich tmg dé: tao ra ma x4o tron theo tham sb thoi gian thtr nhét, va xdo
tron tin nhin hé théng theo ma x4o tron. Moédun gui 420a dugc lam thich ung
dé gui, t6i thiét bi dau cubi trén kénh phat rong vat ly, tin nh#n hé théng dugc
x40 tron bdi modun xur 1y 410a.

Theo mdt phuong an kha dung, tham s6 thoi gian thir nhét 14 mét ham
ctia it nhat mot trong sb: s6 khung vo tuyén, s khe thoi gian, sb siéu khung,
va sb ky hiéu.

Theo mét phuong 4n kha dung, tham s6 thoi gian thu nhét 13 tham sb
bét ky trong s6 sb khung vo tuyén, s6 khe thoi gian, s6 siéu khung, va sd ky
hiéu.

Theo cach khéc, tham sb thoi gian thi nhét 1a gia tri thu duge tir tham
s6 bat ky trong 36 sb khung v tuyén, sb khe thoi gian, s6 siéu khung, va sd ky
hiéu thyc hién phép toan Modulo theo hé sb thu nhét, trong d6 hé s6 thir nhét
12 mdt sb nguyén duong.

Theo mot phuong an kha dung, hé s6 thir nhit 1a 2", trong d6 n 1a mot
s6 nguyén duong khong béng 3; hodc hé s thir nhét 12 8; hodc hé sb thu nhét
13 mot s6 nguyén t6.

Phuong 4n kha dung trong d6 modun xur ly 410a tao ra mi x4o trdn theo
tham s thoi gian thir nhét 1a:

tao ra mam khéi tao mi x4o trén theo tham s6 thoi gian thir nhét va
nhém bién thir nhét, va tao ra mé xao tron theo mam khoi tao ma xdo trdn,
trong d6 nhom bién thir nhét c6 it nhat mot trong s6: nhan dang 6 mang, ky
hiéu nhan dang tam thoi mang v tuyén RNTI, va ky hiéu nhan dang song
mang.

Mot phuong an kha dung khac trong d6 modun xur ly 410a tao ra ma
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x40 tron theo tham sb thoi gian thu nhét 1a:

tao ra mam khoi tao mé x4o trdn theo tham sb thoi gian thu nhét, va tao
ra ma x40 trén theo mAam khéi tao ma x4o tron.

Phuong an nay clia sang ché con @& xuAt mot sb phuong an kha dung
trong d6 tram co s¢ tao ra mam khéi tao ma x4o tron theo tham s6 thoi gian

thtr nhat.
A N e o ” A \ A A A n \ A 9 e
Tham sb thoi gian thir nhat 1 s6 khung v6 tuyén "/, va mam khaoi tao
~ T A - 5 ~ A , C..=nN -
ma x40 trén Snit théa man cong thic sau: ™ 7 hoac

tham sb thoi gian thir nhét 13 gi4 tri thu dugc tir s6 khung v tuyén "
thuc hién phép toan Modulo theo hé s6 thtr nhat ¥, va mam khoi tao ma xéo

A Co. , .~ A . c.. =n,modk r oy K
tron it théa man cong thic sau: ™/ , trong d6 k=8, k 1a mot so

nguyén to, hodc k 1a mét s6 nguyén duong khic 8 hodc mot sO nguyén to;
hoac

tham sb thoi gian thi nhét 13 s khung vo tuyén "7 nhém bién thir nhét

cell N

c6 nhin dang 0 mang N , va mam khoi tao ma xéo tron Cinit théa min cong
B Cc.. = .221] + Ncell . C. = Nce" .2b| +n , . Z
thirc sau: it (- 27)+ Nip , hodc "nit (N -2%)+ 1 , trong d6 1 1a s6 luong
. o oA ° A 9 e NCQ“ C... 1 b 1 A ° . o A ° a s N
bit bi chiém gift bdi '™ trong “mt, va "' 1a 0 lwong bit bi chiém gilt béi
Coii o Tims
trong “init; hodc

tham s6 thoi gian thi nhét 13 gi tri thu dugc tir s6 khung vo tuyén &

thuc hién phép todn Modulo theo hé s& thir nhét ¥, nhém bién thir nhat c6

cell N

nhén dang 6 mang ' , va mam khoi tao ma x40 trén “nit théa man cong thire

_ LD Cell — LN Cell , .
say: S =(n, mod k)-2" +Np hogc S (n, mod k)~ 2% +Np; . trong d6 +=8, ¥ 1a

mdt sd nguyén td, hodc k 1a mot sd nguyén duong khac 8 hodc mot s6 nguyén

cell

td; #2 1a s6 luong bit bi chiém gitt bdi N trong Cinit s v3 5 12 56 luong bit bi
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chiém giit bsi (n, mod) trong Cinit,

CAn luu y réng, theo phuong 4n nay cla sang ché, médun xit ly 410a co
thé duoc thuc hién bang mdt bd xir 1y, va médun gui 420a co thé duoc thuc
hién bing mét bd thu-phét. Nhu duge thé hién trén Fig.4b, tram co s& 400b co
thé c6 bd xit ly 410b, bo thu-phat 420b, va bd nho 430b. Bd nhé 430b c6 thé
duogc lam thich ung d8 luu trit mdt chuong trinh/mé dugc cai dat tu trude khi
tram co s& 400b dugc phén phéi ttr nha may, hodc co thé luu trit ma dugc chay
béi bo xtr Iy 410b, hodc bo phén tuong tu.

B6 xu ly 410b co thé 12 bd xt 1y trung tdm (CPU: Central Processing
Unit) théng dung, bd vi xit ly, chip mach tich hgp chuyén dung (ASIC:
Application Specific Integrated Circuit), hodc mot hodc nhiéu mach tich hop,
va dugc 1am thich tng dé thuc hién hoat déng lién quan, dé thyuc hién giai
phap k¥ thuat theo phuong 4n nay cua sang ché.

Cén luu y réng mic du chi bd xur ly 410b, bd thu-phat 420b, va by nhd
430b dugc thé hién trong tram co s& 400b dugc thé hién trén Fig.4b, theo quy
trinh thuc hién cu thé, ngudi co hidu biét trung binh trong linh vuc k¥ thuat
nay can phai hidu ring tram co s& 400b con c6 mot thiét bi khéc can thiét dé
thuc hién hoat dong binh thuong. Ngoai ra, ngudi co hiéu biét trung binh
trong linh vuc k¥ thuét nay cAn phai hiéu rang, theo yéu cAu cu thé, tram co s
400b ¢co thé con c6 thiét bi phﬁn cung dé thuc hién mot chirc ning bd sung
khac. Ngoai ra, ngudi co hidu biét trung binh trong linh vyuc k¥ thuat nay can
phai hiéu rang tram co s& 400b co thé chi c6 cac thiét bi hodc cac modun can
thibt @& thuc hién phuong 4n ndy cla sang ché, nhung khong nhét thiét phai c6
tAt ca céc thiét bi duge thé hién trén Fig.4b.

Ngudi co hidu biét trung binh trong linh vuc k¥ thuat nay cAn phai hiéu
rang toan bd hodc mot sd quy trinh thudc cac phuong phap theo cac phuong
4n c6 thé duoc thuc hién bang chuong trinh may tinh didu khién phan cimg

lién quan. Chuong trinh nay co thé dugc luu trit trong vat ghi doc dugc béng
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may tinh. Khi chuong trinh nay duoc chay, cc quy trinh thudc cic phuong
phéap theo cic phuong 4n co thé dugc thyc hién. V4t ghi nhu néu trén co thé 1a
dia tlr, dia quang, bd nhd chi doc (ROM: Read-Only Memory), by nhé truy
nhap ngau nhién (RAM: Random Access Memory), hodc by nhé tuong tu.

Nhu duoc thé hién trén Fig.5a, thiét bi ddu cudi 500a theo mdt phuong
4n cua sang ché c6 mddun xit Iy 510a va médun tiép nhan 520a. Médun xit ly
510a duoc lam thich tng d& xéc dinh tham s6 thoi gian thi nhat. Médun tiép
nhan 520a dugc lam thich img dé tiép nhén tin nhén hé théng da xdo tron trén
kénh phét rong vat ly. Modun xir ly 510a con dugc 1am thich ung dé: tao ra
méa x4o trén theo tham s6 thoi gian thu nhét; va gidi x4o trdn, theo mé xao
tron, tin nhin hé thdng da x4o trdn nhan dugc boi mddun tiép nhan 520a.

Theo mét phuong an kha dung, tham s6 thoi gian thir nhét 12 mot ham
ctia it nhat mot trong so: s6 khung vo tuyén, s6 khe thoi gian, s6 siéu khung,
va sb ky hiéu.

Theo mdt phwong an kha dung, tham s6 thoi gian thir nhét 13 tham s6
bét ky trong s6 sb khung vo tuyén, s6 khe thoi gian, s6 siéu khung, va s6 ky
hiéu.

Theo cach khac, tham sb thoi gian thi nhét 1a gia tri thu dugc tir tham
sd bt ky trong s6 sb khung vo tuyén, s6 khe thoi gian, s6 siéu khung, va sb ky
hiéu thue hién phép toan Modulo theo hé sb thir nhét, trong @6 hé s thir nhét
13 mot sb nguyén duong.

Theo mot phuong an kha dung, hé s6 thir nhit 1a 2", trong d6 n 12 mot
) nguyén duong khong bﬁng 3; hodc hé s6 thir nhat 12 8; hodic hé s6 thir nhét
1a mot sb nguyén t6.

Phuong 4n kha dung trong d6 modun xir Iy 5 10a tao ra mi x4o tron theo
tham sb thoi gian thir nhét 1a:

tao ra mam khoi tao mi xdo trdn theo tham s6 thoi gian thir nhét va

nhém bién thir nhét, va tao ra mi x4o trén theo mam khdi tao mi xao tron,
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trong d6 nhom bién thir nhit c6 it nhit mdt trong sb: nhan dang 6 mang, ky
hiéu nhan dang tam thoi mang vo tuyén RNTI, va ky hiéu nhén dang song
mang.

Mot phuong 4n kha dung khéc trong do médun xr ly 510a tao ra ma
x40 tron theo tham sb thoi gian thi nhét 14:

tao ra mAam khéi tao ma x4o tron theo tham s6 thoi gian tht nhét, va tao
ra mi xdo tron theo mam khoi tao mi x4o trdn. -

Phuong an nay cua sang ché con d& xuAt mot sd phuong an kha dung
trong do thiét bi dau cudi tao ra mam khoi tao ma xdo tron theo tham sb thoi

gian thtr nhat.
)( N e . 7 l( \ /,\ A /’\ n Y }\ 9 °
Tham sb thoi gian thi nhat 1a s khung vo tuyen 7, va mam khoi tao
~ 14 A F 2 ~ A L4 c 3 = n ~
mi x40 tron Smit thda mén cong thuc sau: ™ /; hodc

tham sb thoi gian thir nhét 13 gia tri thu duge tir s6 khung vo tuyén "y
thuc hién phép toan Modulo theo hg s thi nhat #, va mam khoi tao ma x40

A Coi a1z s~ A , c.. =n,modk - s ae A
tron St thoa man cong thirc sau: ™/ , trong d6 k=8, k 13 mot so

nguyén to, hodic k 12 mdt s6 nguyén duong khic 8 hodc mot sO nguyén to;
hoac

tham sb thoi gian thir nhét 13 sé khung v tuyén "/ nhém bién thir nhét

cell

c6 nhan dang 6 mang Nip , va mam khoi tao mé xdo tron Cinit thoa min cong

_ .NA cell = cell b, , .z
thirc sau: St =(n-2")+Np , hogc G (N -27)+n, , trong d6 *1 13 s0 luong
eqe 1K cn g 2. NI C. . « b, o1y 4 o 1 X e e Ty
bit bi chiém gift boi ©'® trong “nit, va ' 13 80 luong bit bi chiém giit boi ™
trong “iit; hodc
tham sd thoi gian thir nhét 13 gia tri thu dugc tir s6 khung v tuyén "y
thuc hién phép todn Modulo theo hé s6 tht nhét k¥, nhom bién thtt nhit c6

cell

nhan dang 6 mang ~'® , va mam khdi tao ma xdo tron Cinit thoa man cong thic
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Cinit = (I’lf mod k) - 2™ _|_NCI511 o
s

_ \JCell Ab
sc G =N 2"+ (n, mod k)

sau: , trong d6 k=38, k

13 mdt sb nguyén td, hogic k 1a mdt s6 nguyén duong khac 8 hodc mot sb

cell

A A A \ A . . o K e 90 - \ \ A
nguyén to; 2 la sd luong bit bi chiém giir bsi o trong Cmit; va b 13 56

lwong bit bi chiém gitr bsi ™4 trong G,

CAn luu ¥ ring, theo phuong 4n nay cua sang ché, modun xir Iy 510a cd
thé dugc thuc hién bang mdt bd xir ly, va moédun tiép nhén 520a cé thé duoc
thuc hién bing mdt bd thu-phat. Nhu dugc thé hién trén Fig.5b, thiét bj dau
cudi 500b c6 thé c6 bo xir Iy 510b, bd thu-phat 520b, va bd nhd 530b. BO nhé
530b c6 thé duoc lam thich tng d& luu trit mdt chuong trinh/mé dwogc cai dit
tir trudce khi thiét bj dau cubi 500b duge phan phéi tlr nha may, hodc co thé luu
trit ma duogc chay bdi bd xir Iy 510b, hogic bo phan twong tur.

Bo xur ly 510b co thé 1a CPU théng dung, b vi xtr 1y, ASIC, hodc mot
hozc nhiéu mach tich hop, va dugc lam thich Umg dé thuc hién hoat dong lién
quan, 8 thuc hién giai phap k¥ thuét theo phuong an nay cua sang ché.

Chn luu ¥ ring mic di chi b xir 1y 510b, b thu-phét 520b, va bo nhé
530b duoc thé hién trong thiét bi dau cubi 500b duoc thé hién trén Fig.5b,
theo quy trinh thyc hién cu thé, nguoi c6 hidu biét trung binh trong linh vuc
k§ thuat nay cAn phai hiéu ring thiét bi dau cudi 500b con c6 mot thiét bi khac
cin thiét dé thuc hién hoat déng binh thuong. Ngoai ra, nguoi co hidu biét
trung binh trong linh vuc k¥ thuét nay can phai hiéu rang, theo yéu cau cuy thé,
thiét bi dau cubi 500b c6 thé con cé thiét bi phﬁn cung dé thuc hién mot churc
ning bd sung khac. Ngoai ra, ngudi co hiéu biét trung binh trong linh vyc k§
thuét nay cén phai hidu rang thiét bi dau cudi 500b c6 thé chi cé cac thiét bi
hodc cac moédun can thiét @& thuc hién phuong an ndy cla sang ché, nhung
khong nhét thiét phai co tt ca cée thiét bi duge thé hién trén Fig.5b.

Nguoi co hidu biét trung binh trong linh vuc k¥ thuét nay can phai hiéu

rang toan b hodc mot s6 quy trinh thudc cac phuong phap theo cac phuong
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4n c6 thé duge thuc hién béng chuong trinh may tinh didu khién phan cing
lién quan. Chuong trinh nay co thé duoc luu trit trong vat ghi doc duge béng
méy tinh. Khi chuwong trinh nay dugc chay, cac quy trinh thudc cac phuong
phéap theo cac phuong an 6 thé duge thuc hién. VAt ghi nhu néu trén ¢6 thé 13
dia tir, dia quang, ROM, RAM, hodc by nhd tuong tu.

Nhu duoc thé hién trén Fig.6, hé théng truyén théng 600 theo mot
phuong an clia sang ché c6 tram co s& 400a dugc thé hién trén Fig.4a va thiét
bi dau cudi 500a duoc thé hién trén Fig.5a.

Theo cing khai niém séng tao, cic phuong an cia sang ché con dé xuét
tram co s& dugc thé hién trén Fig.7a, thiét bi dau cubi duoc thé hién trén
Fig.8a, va hé théng truyén thong dugc thé hién trén Fig.9. Phuong phép tuong
tmg voi tram co s& duoc thé hién trén Fig.7a, thiét bi dau cubi dugc thé hién
trén Fig.8a, va hé théng truyén thong dugce thé hién trén Fig.9 1a phuong phap
truyén tin nhén duge thé hién trén Fig.3 theo phuong an cla sang ché. Do d,
theo cac phuong an cla sang ché, dbi voi cac phuong an thuc hién cia tram co
s& dugc thé hién trén Fig.7a, thiét bi dau cudi duoc thé hién trén Fig.8a, va hé
théng truyén théng dugc thé hién trén Fig.9, cb thé tham khao phuong an thuc
hién cta phuong phap dugc thé hién trén Fig.3. Phin mé ta tuong Umg s&
khong ldp lai & day.

Nhu duoc thé hién trén Fig.7a, tram co s& 700a theo mot phuong 4n cua
sang ché c6 modun xit ly 710a va modun giri 720a. Modun xtr ly 710a dugc
lam thich Ung dé: tao ra ma x4o trdn theo tham s6 thit nhit, va xdo tron tin
nhén thi nhat theo ma x4o trén. Tham sé thit nhit c6 sb khung vo tuyén hosc
gia tri thu dugc tu s6 khung v6 tuyén thuc hién phép toan Modulo theo hé sd
thtt nhét, va hé s thu nhét 13 mot sd nguyén duong 16n hon hodc bang 3.
Mbdun giri 720a dugc lam thich ung dé giri tin nhén thir nhit d3 x4o tron téi
thiét bi diu cubi trén kénh thir nht.

Theo moét phuong an kha dung, tin nhén thir nhét 13 tin nhén hé thong,
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hoac tin nhén thi nhét 13 mot phén cta tin nhin hé théng; hodc tin nhén thi
nhét 13 tin nhén hé théng d& ma héa, hodc tin nhan thir nhat 12 mét phan cia
tin nhén hé théng d& ma héa. Kénh thir nhét 12 kénh chia sé lién két xubng vat
ly ho#c kénh phat rong vat ly.

Theo mdt phuong an kha dung, bd sung vao s6 khung vo tuyén hoic gia
trj thu dugc tir s6 khung vo tuyén thuc hién phép toan Modulo theo hé s6 thi
nhét, tham sb thr nhét c6 it nhit mot trong s6 ky hiéu nhén dang tam thoi
mang vO tuyén RNTI, s6 khe thoi gian, s6 ky hiéu, nhan dang 6 mang, va ky
hiéu nhan dang song mang.

Theo mdt phuong an kha dung, hé s6 thir nhit 1a 2", trong d6 n 13 mot
s6 nguyén duong 16n hon 1; hodc hé sb thir nhat 1 mot sé nguyén t6 16n hon
hoic bang 3.

Phuong 4n kha dung trong d6 modun xir ly 710a tao ra ma x4o trdn theo
tham sb thir nhét 1a:

taora mam khéi tao ma xdo trdn theo tham s6 thtr nhét, va tao ra ma x40
tron theo mam khoi tao ma xdo tron.

Phuong 4n nay cua sang ché con dé xuit mot sb phuong an kha dung

trong d6 tram co s& tao ra mam khoi tao mé x4o tron theo tham so thir nhat.

Tham s6 th(t nhét c6 gia tri thu duoc tir s6 khung vo tuyén "/ thyc hién

phép toan Modulo theo hé sé thir nhat #, ky hiéu nhan dang tam thoi mang vo

7 r Neell N .
tuyén "1 56 khe thoi gian " vanhan dang 6 mang "'P , va mam khdi tao

ma X40 tron Cini thoa man cong thue sau:
o = Mg 2" + (n, mod ) 2" [, /2] 2 + N gcell, trong d6 & 1a tdng ciia cac sb
ltong bit bi chiém gitt boi ™40 1n/2) G4 Mo rong S, P11 téng
clia cc sb luong bit bi chiém gitt boi /2] va M D trong Siit, va ° 1a sb

, Neell
luong bit bi chiém giit boi Ny trong Swit; hodc
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A ’ A S A L n A e e \ A
tham sb thi nhat c6 sd khung vo tuyén "/, s6 khe thoi gian s va nhin

Neell .
dang 6 mang *' , va mam khoi tao ma x4o tron it théa méin cong thirc sau:

_ b .94 Necell 9 Ie R R
e =117 +2 +ln12]-2% + Np , trong do b 13 tong cta cac so6 lugng bit bi

o A o~ 2,2 l_l’l /2J 3\ NNCe“ C \ C Y A . . o K ° A 2 °
chiém gitt bsi L™*' “d va ©'P trong "int, va 2 14 s6 luong bit bi chiém gilt boi

Ncell
N~ trong Cinit; hodc
tham sb thtr nhét c6 gia tri thu duge tir s6 khung vo tuyén " thuc hién

phép todn Modulo theo hé s6 thir nhit ¥, sb khe thoi gian s, va nhan dang 6
Neell ‘ - c ) . ,
mang '™ , va mam khéi tao mad xao tron it thoa man cong thuc sau:

_ . b 5L Neell ” , .
€ = (1 mod £)-2 +|n,/2]2% + Np , trong d6 bs 13 tong cua cac so lugng bit

b o A '~ 2.° n/2 b} NCCH . \ by ;’\ . ° o A ° Ay
bi chiém gilt boi /2] va Mo trong Sinit, va s 1a so lugng bit bi chiém giit

Neell
baoi Np trong Simit: hodc
9 "

tham sd thir nhét cé ky hiéu nhan dang tam thoi mang vo tuyén "

gid tri thu dugc tir s6 khung vo tuyén "s thuc hién phép todn Modulo theo hé
Neell

s thir nhat #, va nhin dang 6 mang "' va mam khai tao mi xao tron Cinit

2% +(n, mod k) 2% 4 Nt

9 ~ A , C.. =nN ° 4 Y
thoa mén cong thic sau: "™t N , trong d6 % 13

.. (n,modk) _ . NN
i (ny ) va Vi

tdng clia cac s6 luong bit bi chiém giit bé b,

trong Cinit, va

, , Neell
12 s6 luong bit bi chiem giit boi Ny trong “nit; hodc

, , Neell ., . . z

tham sé th(r nh4t c6 nhan dang 6 mang ~'® va gia tri thu dugc tur s0

A I’\ n ° A 14 14 A }( 7 l{ \

khung v6 tuyén "/ thyc hién phép toan Modulo theo hé so thur nhat k., va

mam khdéi tao md xdo trén Cmt  théa man coOng thirc sau

NNcel]
D

_ . bs Neell ’ . . e . .
Gy = (n mod k)- 2% + Nip , trong do b5 13 s6 luong bit bi chiém gifr boi

trong “nit; hodc
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Ncell
A ’ A ;A A A n \ A A
tham sb tht nhat ¢ sb khung vo tuyén "/ va nhén dang 6 mang "~'® ,

\ A 9 e ~ 4 A C. . 9 ~ A 7 C.. =N '2b6+NNce"
va mam khéi tao ma xéo trén “ni thoa mén cong thue sau: ™ s D

Neell
N D trong Cinit .

trong do b 12 56 lugng bit bi chiém giit b&i

Cén luu y ring, theo phuong 4n nay cla sang ché, modun xir Iy 710a c6
thé duoc thyc hién bing mot bd xu 1y, va modun gui 720a co thé duoc thuc
hién bang mot bd thu-phat. Nhu dugce thé hién trén Fig.7b, tram co s& 700b c6
thé ¢6 b xir Iy 710b, bd thu-phat 720b, va bd nhd 730b. B nhé 730b c6 thé
dugce lam thich Ung d8 Iyu trit m6t chuong trinh/mé dugc cai dat tur trude khi
tram co s& 700b dugc phén phéi tlr nha may, hodc co6 thé Iuu trit ma dugc chay
boi bd xit 1y 710b, hodc bd phén tuong tu.

B6 xtr ly 710b c6 thé 13 CPU théng dung, bd vi xir Iy, ASIC, hogc mot

hodc nhidu mach tich hop, va dugc 1am thich Ung dé thyc hién hoat dong lién
quan, dé thyc hién giai phap k¥ thuét theo phuong an ndy cla sang ché.
Can luu y rang mic du chi bd xur Iy 710b, bd thu-phat 720b, va b nhé 730b
duoc thé hién trong tram co s& 700b dugc thé hién trén Fig.7b, theo quy trinh
thuc hién cu thé, ngudi cd hidu biét trung binh trong linh vuc k¥ thuét nay can
phai hiéu ring tram co s& 700b con c6 mot thiét bi khac can thiét dé thuc hién
hoat dong binh thudng. Ngoai ra, ngudi ¢d hiéu biét trung binh trong linh vuc
k¥ thuat nay can phai hiéu rang, theo yéu ciu cu thé, tram co s& 700b c6 thé
con c6 thiét bi phﬁn cung dé thuc hién mot chirc ning bd sung khac. Ngoai ra,
ngudi ¢6 hiéu biét trung binh trong linh vuc k¥ thuét nay cAn phai hiéu ring
tram co s& 700b co thé chi co cac thiét bi hodc cac mddun can thiét dé thuc
hién phuong an nay cta sang ché, nhung khong nhét thiét phai c6 tit ca cac
thiét bi duoc thé hién trén Fig.7b.

Nguoi co hidu biét trung binh trong linh vuc k¥ thuat nay can phai hiéu
rang toan b hodc mot s6 quy trinh thudc cac phuong phap theo cic phuong

an c6 thé duogc thyc hién bang chuong trinh mdy tinh didu khién phén cimg
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lién quan. Chuong trinh nay c6 thé dugc luu trit trong véat ghi doc dugc béng
may tinh. Khi chuong trinh ndy duoc chay, cac quy trinh thudc céc phuong
phap theo cac phuong an co thé duoc thuc hién. Vat ghi nhu néu trén ¢ thé 1a
dia tir, dfa quang, ROM, RAM, hodc bd nhd tuong tu.

Nhu dugc thé hién trén Fig.8a, thiét bi ddu cudi 800a theo mdt phuong
4n ctia sang ché c6 médun xir Iy 810a va modun tiép nhan 820a. Modun xir ly
810a duoc lam thich Ung dé x4c dinh tham s& thir nhit. Tham s thir nhat c6
s6 khung vé tuyén hodc gié tri thu duoc tlr s6 khung vo tuyén thuc hién phép
toan Modulo theo hé sb thi nhét, va hé sb thi nhét 13 mot sd nguyén duong
16n hon hodc bang 3. Médun tiép nhan 820a dugc 1am thich tmg dé tiép nhan
tin nhén thir nhat dd x4o tron trén kénh thir nhat. Modun xit Iy 810a con duogc
lam thich tmg dé: tao ra md xdo tron theo tham sb thir nhét; va giai x4o trdn,
theo ma xdo trdn, tin nhén tht nhat di x4o tron nhan dugc boi modun tiép
nhén 820a.

Theo mdt phuong an kha dung, tin nhén thtr nhét 13 tin nhin hé théng,
hodc tin nhén thr nhat 13 mot phﬁn ctia tin nhin hé théng; hoic tin nhén thtr
nhét 13 tin nhin hé thdng d3 ma hoa, hodc tin nhén the nhit 12 mot phz‘?m cua
tin nhin hé théng d& ma héa. Kénh thir nhét 13 kénh chia sé lién két xudng vat
Iy hodc kénh phat rong vét ly.

Theo mot phuong an kha dung, bd sung vao s6 khung v tuyén hodc gia
tri thu dugc tu s6 khung vo tuyén thuc hién phép toan Modulo theo hé s6 thir
nhit, tham sb thw nhét c6 it nhdt mot trong sd ky hiéu nhan dang tam thoi
mang vO tuyén RNTI, sb khe thoi gian, s6 ky hiéu, nhan dang 6 mang, va ky
hiéu nhin dang séng mang.

Theo mdt phuong an kha dung, hé s6 thir nhat 14 2", trong d6 n 1a mot
s6 nguyén duong 16n hon 1; hodc hé sb thir nhét 13 mot s6 nguyén t5 16n hon
hodc bang 3.

Phuong 4n kha dung trong d6 médun xir ly 810a tao ra ma xao trn theo
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tham s6 thir nhét 1a:

tao ra mam khéi tao ma x4o tron theo tham s6 thit nhét, va tao ra mi x40
tron theo mam khéi tao ma x4o tron.

Phuong 4n nay cua sang ché con d& xuAt mot sb phuong 4n kha dung
trong d6 modun xtr ly 810a tao ra mAam khai tao mé x4o tron theo tham sb thoi

gian thu nhét.

Tham sé thir nhét cé gia tri thu dugc tlr s6 khung vo tuyén " thyuc hién

phép toan Modulo theo hé s6 thir nhét ¥, ky hiéu nhan dang tam thoi mang vO

, , Neell N .
tuyén "®1, 50 khe thoi gian s vanhan dang 6 mang ~'® , va mam khdi tao

ma x40 tron Cini thoa man cong thirc sau:

e =mo 2% 4(n, modk)-2% +| n /2 ]-2% + N . \ LA -
init. " TRNTI (s k) /2] D trong d6 ¥ 1a tong clia cic sO
Y en 1 2: (n,modk) |n /2 N A - v LR
lugng bit bi chiem gilt boi (y ), L~ J, va Vo trong Cinit, b1a tong
T NIRRT oy | 12] L N NP . A
cua cac sb luong bit bi chiém gilt boi /2] va Mo trong init, va  1a so6
i . Lz . . NNcell c
luong bit bi chiém gilt béi ' trong ""*; hoac
/( 4 I{ 14 }’\ A I’\ n }’\ N\ ° . 1 A
tham sb tha nhat c6 s6 khung vo tuyén "/, so khe thoi gian s | va nhan
A Neell \ A 9. /4 A C 2 A 7
dang 6 mang '™ , va mam khoi tao ma x4o tron it théa mén con thirc sau:
v 3 b . v
c..=n, -2 +|n [2]-2%+ N , v LA , LA e 1
init = 7S .72 D trong do b 13 tbng ctia cdc so lugng bit bi
A °~ L I’l/2 \ Neell . . by 1 A ° ° o K o~ 0 e
chiém gitlt boi /2] va Vi trong Siit, va ©2 13 s6 luong bit bi chiém giir boi
Neell
Nip trong “iit; hodc
/( 4 I’\ 14 °r M \ /’\ A /{ n A
tham sb thir nhét c6 gia tri thu dugc tir s6 khung v6 tuyén 7 thuc hién
phép toan Modulo theo h¢ s6 thir nhat k, sé khe thoi gian s, va nhén dang 6
Neell

mang ' , va mam khoi tao md xdo tron Cmt théa man cong thirc sau:

_ . by .06 Neell ” , .
€ = (1 mod )2 +|n/2]-2% + Ny , trong do b5 13 tong cua cac sO lugng bit
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° o A ° A~ 2.0 Ln /2—‘ \ NNCG“ C... ~ C \ A ° ° A ° A
bi chiém gift béi L' ] va "' trong “mt, va 3 1a s6 luong bit bi chiém giir
Neell
bdi Vo trong St hodc
tham s& thir nhét c6 ky hidu nhin dang tam thoi mang vo6 tuyén "R,

gia tri thu dugc tir s6 khung v6 tuyén " thyc hién phép todn Modulo theo hé

7 7 Neell N
s& thir nhit ¥, va nhan dang 6 mang "' , vd mam khéi tao mé xao tron Cinit

€ = Mggemy + 2% + (1, mod k) 2 + Nig™

théa mén cong thuc sau: , trong d6 %4 1a

(n, modk) o N b,

tdng cua cac so lugng bit bi chiém gitt boi trong init, va

B B Noell
14 s6 lugng bit bi chiém git boi ~'P  trong Cinit; hogc

’ 7 Neell ,
tham s0 thr nhat c¢6 nhan dang 6 mang Mo~ va gia tri thu duoc tir s6

khung vo tuyén s thyc hién phép toan Modulo theo hé s6 thir nhét *, va

mim khoi tao mA xdo tron Cnt  thoa man cong thic sau

C N[I\écell

_ .9bs Neell , . . e .~ oo
e = (1 mod )27 + Nip , trong do bs 13 56 luong bit bi chiem git boi

trong mit; hodc

Neell
A J A ;A A A n \ A A
tham s6 thir nhat ¢ sb khung vo tuyén "/ va nhan dang 60 mang = ° ,
\ A 9 ® ~ 4 A .. 2 ~ A 7 C.. = n,- 2b6 + NNcell
va mam khoi tao ma xao tron Cinit thdéa man cong thurc sau: ™t/ o

., b1y A oo 1s 1sA . pe NO c
trong d6 6 13 s0 lugng bit bi chiém gilt boi ~'°  trong .

Cén luu ¥ ring, theo phuong 4n ndy cua sang ché, modun xir Iy 810a co6
thé duogc thuc hién bang mdt bd xur 1y, va médun tiép nhan 820a c6 thé duoc
thyc hién bing mot bd thu-phat. Nhu dugc the hién trén Fig.8b, thiét bi dau
cudi 800b 6 thé c6 bo xtt Iy 810b, bd thu-phét 820b, va by nhd 830b. Bo nhd
830b c6 thé dugc lam thich tmg dé luu trit mot chuong trinh/mé dugc cai dat
fir trude khi thiét bi dAu cudi 800b duge phan phdi tir nha méy, hodc c6 thé luu
trit ma dugc chay bdi bd xtt Iy 810b, hogc bd phén tuong ty.

Bo xtr ly 810b ¢o thé 1a CPU thong dung, bd vi xir ly, ASIC, hodc mdt
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hoic nhiéu mach tich hgp, va dugc lam thich ing dé thyuc hién hoat dong lién
quan, dé thuc hién giai phap k¥ thuét theo phuong an ndy cla sang ché.

Cn Iuu ¥ ring méc du chi bd xr 1y 810b, bd thu-phat 820b, va bd nhé
830b duoc thd hién trong thiét bj ddu cudi 800b dugc thé hién trén Fig.8b,
theo quy trinh thyc hién cu thé, nguoi c6 hiéu biét trung binh trong linh vyc
k§ thuat nay cAn phai hidu ring thiét b dau cubi 800b con c6 mdt thiét bi khac
can thiét dé thyuc hién hoat dong binh thuodng. Ngoai ra, ngudi co hiéu biét
trung binh trong linh vuc k§ thuét nay can phai hiéu ring, theo yéu clu cu thé,
thiét bi diu cudi 800b c6 thé con c6 thiét bi phan clng dé thuc hién mot chirc
ning bd sung khac. Ngoai ra, ngudi co hiéu biét trung binh trong linh vuc k¥
thut nay can phai hiéu ring thiét bi dAu cubi 800b co thé chi c6 cac thiét bi
hodc cac mddun cAn thiét d thuc hién phuong 4n nay cla sang ché, nhung
khong nhét thit phai c6 tht ca céc thiét bj duge thé hién trén Fig.8b.

Nguoi co hidu biét trung binh trong linh vuc k¥ thuat nay can phai hiéu
rang toan bd hodc mot sb quy trinh thudc cac phuong phap theo cac phuong
4n c6 thé duoc thyc hién bang chuong trinh mdy tinh didu khién phan cing
lién quan. Chuong trinh nay c6 thé dugc luu trit trong vat ghi doc dugc bang
méy tinh. Khi chuwong trinh ndy dugc chay, céc quy trinh thudc cdc phuong
phap theo cac phuong 4n co thd duoc thuc hién. Vat ghi nhu néu trén c6 thé 1a
dfa tir, dfa quang, ROM, RAM, hodc bd nhé tuong tu.

Nhu duoc thé hién trén Fig.9, hé théng truyén théng 900 theo mot
phuong an cua sang ché ¢6 tram co s& 700a duge thé hién trén Fig.7a va thiét
bi dau cubi 800a dugc thé hién trén Fig.8a.

Tém lai, theo cac phuong 4n cua sang ché, tram co s& tao ra ma xao
tron theo tham s6 thoi gian thu nhét, tiép dé x40 tron tin nhén hé théng theo
méi x4o trén, va sau cung gui tin nhin hé thdng da xéo tron téi thiét bi dau
cudi trén kénh phat rong vat ly. Theo giai phap k§ thuét nay, vi tham s6 thoi

gian thr nhét c6 cac gia tri khac nhau & it nhat hai thoi diém khac nhau, céac
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ma xéo tron duge xac dinh & it nhit hai thoi diém khéc nhau twong (ng Ia
khac nhau. Do d6, x4c sudt trong d6 tram co s& sir dung cing mé xao tron dé
x40 trén cung tin nhén hé théng theo cach 13p lai trong mdt khoang thoi gian
duoc giam bét, vi thé kha ning chéng nhiéu khi truyén tin nh#n hé théng dugc
cai thién.

Nguoi co hiéu biét trung binh trong linh vuc k¥ thuét nay can phai hiéu
rang cac phuong 4n cla sang ché c6 thé duoc dé xuat & dang phuong phép, hé
théng, hodc san ph’flm chuong trinh mdy tinh. Do d6, cac phuong an cua sang
ché c6 thé st dung chi cdc phuong 4n & dang phan cimg, chi cac phuong an &
dang phan mém, hodc cac phuong 4n co két hop cla phén mém va phan cing.
Ngoai ra, c4c phuong 4n cia sang ché c6 thé sir dung phuong an ¢ dang san
phém chuong trinh may tinh dugc thyc hién trén mot hodc nhiéu vat ghi doc
duoc bing mdy tinh (k& ca nhung khong bj gidi han la bo nh¢ dia tir, CD-
ROM, bd nhd quang, va bd nhd tuong ty) co ma chuong trinh chay dugc bing
may tinh.

Céc phuong 4n cua sang ché d3 dugc md ta c6 dua vao céc luu d6
va/hoic cac so dd khdi cta phuong phép, thiét bi (hé thdng), va san phim
chuong trinh may tinh theo cac phuong an cua sang ché. Cén luu y ring céc
1énh chuong trinh may tinh c6 thé duogc st dung dé thyc hién timg quy trinh
va/hodc tung khédi theo cac luu dd va/hodc céc so dd khéi, va két hop ctia mot
quy trinh va/hodc mot khéi theo céc luu dd va/hodc cac so dd khéi. Cac 1énh
chuong trinh may tinh nay co thé duoc 1am thich Umg cho méy tinh thong
dung, may tinh chuyén dung, bo xir Iy nhing, hodc b xtr 1y cua thiét bi xt ly
dir liéu kha 1ap trinh bat ky khac dé tao ra mot my, vi thé céc 1énh dugc chay
béi méy tinh hodc bd xi Iy cta thiét bi xur 1y dif liéu kha Iép trinh bét ky khac
tao ra thiét bi dé thuc hién chtc nang dinh trudce theo mot hodc nhidu quy
trinh theo céac luu dd va/hodc trong mot hodc nhidu khédi theo céc so dd khéi.

Cac lénh chuong trinh may tinh nay c6 thé dugc luu trit trong bd nhé
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doc duoc bing may tinh c6 thé didu khién may tinh hogc thiét bi xt ly dit liéu
kha 14p trinh bt ky khac thyc hién theo céch nhat dinh, vi thé cac 1énh luu trit
trong bd nhé doc dugc bing may tinh tao ra san phém 13 thiét bi thuc hién
1énh. Thiét bi thyc hién 1énh nay thuc hién chirc ning dinh trudc theo mot
hodc nhiéu quy trinh theo céc luu dd va/hodc trong mdt hodc nhiéu khdi theo
céc so d6 khdi.

Céc 18nh chuong trinh mdy tinh nay con ¢ thé dugc nap vao may tinh
hodc mot thiét bi xur ly dit liéu kha 14p trinh khac, vi thé mét loat cac hoat
dong va cac budce duge thyc hién trén mdy tinh hodc mot thiét bi kha 1ap trinh
khéc, nhd d6 tao ra hoat dong xir 1y thuc hién béng may tinh. Do do, c4c 1énh
chay trén may tinh hodc mot thiét bi kha 1ap trinh khac tao ra cac budc dé thuc
hién chic ning dinh truéc theo mét hodc nhiéu quy trinh theo céc luu i)
va/hodc trong mdt hodc nhidu khéi theo cac so dd khéi.

Hién nhién 1a nguoi b hidu biét trung binh trong linh vuc k¥ thuét nay
c6 thé tao ra cdc cai bién va thay dbi khac nhau dua trén cic phuong 4n cua
sang ché ma khong ndm ngoai pham vi clia sang ché. Sang ché dy kién bao
ham cac cai bién va thay doi nhu vay mian 14 chiing ndm trong pham vi bao h
dugc xac dinh bing cac diém yéu cau bao ho kém theo va cac phuong an k¥

thuat tuong duong cua ching.
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YEU CAUBAO HOQ
1. Phuong phap gui tin nhén, phuong phap nay bao gbm cac budc:
tao ra ma xao trdn theo mAam khoi tao ma xdo trdn, trong do mam khoi

tao ma x40 tron ndy thoa mén cong thirc sau:
3 a3 Ncel]
Ccini= P (nymod8+1)"-2  +'w
trong d6 “nt 14 mam khéi tao ma x40 tron, P 13 ham cua nhan dang 6

mang, n,1a s6 khung v6 tuyén cia tin nh&n hé thong, 3 1a s6 nguyén khong

cell

am, va Nio' 13 nhin dang 6 mang;

x40 tron tin nhin hé théng theo ma xdo tron dé thu dugce tin nhén hé
théng d4 x4o tron; va

glii tin nhin hé thong da xéo tron toi thiét bi ddu cubi trén kénh phat
rong vat ly.
2. Phuong phép theo diém 1, trong do tin nhin hé théng 13 khdi thong tin
chinh.

9 cell
3. Phuong phap theo diém 1, trong d6 P= N 11,
4. Phuong phap nhén tin nhén, phuong phép nay bao gbm céc budc:
tao ra ma x4o tron theo mam khoi tao mi x4o trdn, trong do mam khai

tao mé x40 tron ndy thoa mén cong thic sau:
a3 cell
Cini=P- (nfmod8+1)3 2 +Np
trong do Ciir 13 mam khéi tao ma x40 tron, P 1a ham cta nhén dang 6

mang, n,1a s6 khung v6 tuyén cua tin nhén hé théng, % 13 so nguyén khong

cell

am, va Nip 13 nhin dang 6 mang;
tiép nhan tin nhén hé théng d3 x4o trdn trén kénh phét rong vat ly; va
giai xao tron tin nhén hé théng da x4o trén nhén dugc theo mé X340 tron
d8 thu duoc tin nhén hé théng.

5. Phuong phép theo didm 4, trong d6 tin nhdn h¢ théng 12 khéi théng tin
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chinh.

6. Phuong phép theo diém 4, trong d6 P= Ny +1.
7. Thiét bi phia mang bao gbm:

b6 thu phat,

bo xt ly, va

vat ghi doc duogc béng may tinh bat kha bién luu trit cac 1énh chay duoc
bing may tinh dé, khi duge chay béi by xir 1y, tao thuan lgi cho thiét bi phia
mang thuc hién:

tao ra ma x4o trdn theo mam khéi tao ma x4o tron, trong do mam khai

tao m3 x40 tron ndy thoa man cong thirc sau:
3 . % Nl
Cini= P'(nymod8+1)™2  +'m
trong d6 Smt 13 mam khéi tao ma xdo tron, P 1a ham cua nhén dang 0

mang, n,1a so khung v tuyén cia tin nhin hé théng, % 12 s0 nguyén khong

cell

am, va N 13 nhan dang 6 mang;

x40 tron tin nhén hé thdng theo ma x4o tron dé thu duoc tin nhin hé
thong da xao tron; va

giri, bdi b6 thu phat hoat dong phoi hop véi bd xit 1y, tin nhin hé théng
d3 x4o tron t6i thiét bi dAu cudi trén kénh phét rong vat ly.

8. Thiét bi theo diém 7, trong do tin nhin hé théng 13 khéi thong tin chinh.

9. Thiét bj theo diém 7, trong d6 P=D +1.
10. Thiét bi truyén thong bao gbm:

b6 thu phat,

bd xu ly, va

vat ghi doc dugc bing may tinh bat kha bién co cac 1énh chay duoc
bing mdy tinh d8, khi duoc chay boi b xtr 1y, tao thuén 1¢i cho thiét bi truyén

thong dé tao ra mé xdo tron theo mém khoi tao mé xdo trdn, trong d6 mam
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khéi tao m3 xdo tron nay thoa mén cong thirc sau:
3 (13 Ncell
cini= P*(nymod8+1)"-2  +"m
trong dé Cinit 13 mAm khéi tao m& x4o tron, P 1a ham cta nhén dang 6

mang, ny 13 s6 khung v6 tuyén cua tin nhén hé théng, % 13 s0 nguyén khong

cell
am, va N 13 nhén dang 6 mang;

tiép nhan, béi bd thu phét hoat dong phoi hop véi b xir Iy, tin nhén hé
théng da x4o tron trén kénh phat rong vat 1y; va

giai x4o tron, theo mé x4o tron, tin nhin hé théng da x4o tron dugce tiép
nhan béi bd thu phat dé thu duoc tin nhn hé théng.
11. Thiét bi theo didm 10, trong d6 tin nhin hé théng 13 khoi thong tin chinh.

cell

12. Thiét bj theo didm 10, trong d6 P=""p +1.
13. Vit ghi doc dugc béng mdy tinh bat kha bién c6 cac 1énh 14p trinh dugc
lyu trt trén d6 dé, khi duoc chay béi bd xir 1y, cho phép bd xur Iy co thé thuc
hién, trén thiét bi c6 bo thu, cac hoat dong bao gf”)m:

tao ra mi xao tron theo mam khéi tao mi xdo trdn, trong do mam khéi

tao mé x40 tron nay thoa mén cong thirc sau:
3 . B e
Cinit— P'(nfmod8+1) 2 +8o
trong do i 13 mam khéi tao ma xdo tron, P 1a ham cua nhén dang 0

mang, ns1a so khung v6 tuyén cia tin nhén hé théng, % 13 s0 nguyén khong

cell

am, va N 13 nhin dang 6 mang;

tiép nhan, béi bd thu phat hoat dong phdi hop véi bo xit 1y, tin nhén hé
thdng d3 x4o tron trén kénh phét rong vat ly; va

giai x40 tron, theo ma xdo tron, tin nhén hé théng da x4o tron dugce tiép

nhan béi b thu phét dé thu dugc tin nhén hé thong.
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14. Vat ghi doc dugc bing méy tinh theo diém 13, trong d6 tin nhin hé théng
12 khéi thong tin chinh.

N 9 cell
15. Vat ghi doc dugc bang méy tinh theo diém 13, trong d6 p=Np +1.
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Tram co s& tao ra mé xao tron theo tham s thoi gian thir nhat

'

Tram co s& xao tron tin nhin hé thong theo mé xao tron

l

Tram co s& gwi tin nhin hé théng da xao tron t&i thiét bi dau cudi
trén kénh phat rong vat ly

l

Thiét bi dau cubi xac dinh tham s6 théi gian thir nhat

l

Thiét bi dau cubi tiép nhan tin nhin hé thong da xao tron trén
kénh phat rong vat ly

'

Thiét bj dau cuoi tao ra ma xao tron theo tham s6
thoi gian thiv nhat

l

Thiét bj diu cudi giai xao tron tin nhan hé thong da xao tron nhan
dwoc theo ma xao trén

FIG 1
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FIG 2
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Tram co s& tao ra mé xao tron theo tham s6é thir nhéat

300

'

Tram co’ s& xdo tron tin nhén thir nhét theo ma xao tron

f 310

l

Tram co s& gwi tin nhan thr nhat da xao tron toi thiét bi dau
cubi trén kénh thi nhat

/\ 320

'

Thiét bj dau cudi xac dinh tham s th& nhét

330

l

Thiét bj dau cubi tiép nhéan tin nhan thw nhéat da xao tron trén
kénh thir nhat

f 340

l

Thiét bj dau cubi tao ra ma xdo trén theo tham s6 thir nhét

f 350

l

Thiét bi dau cudi giai xao tron tin nhan thir nhat da xao tron
nhan dwoc theo ma xao tron

f 360

FIG. 3
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v~ 500b
Bd thu-phat
520b
Bo
xtr ly
510b
B nhé 530b

FIG. 5b

N
S
o

|

r 400a / 500a

Tram Thiét bj
co s& dau cubi
FIG 6
FIG. 6
700a
f 710a / 720a
Modun Modun
xtr ly gui
FIG 7a
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f/— 700b
B9 thu-phat
720b
B xtr ly
710b
B6 nhé
730b
FIG. 7b
800a
/ 810a / 820a
Médun Modun
xtr ly tiep nhén
FIG. 8a
'/ 800b
Bo thu-phat
820b
Bo
xir ly
810b
B nh¢é 830b
FIG 8b
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900
f 700a / 800a
Tram Thiét bj
co' S& dau cudi
FIG 9
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