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(57) Séng ché dé cap dén linh vuc truyén thong, va cu thé 13, d& cap dén k¥ thuat
truy cap ngau nhién trong hé thong truyén thong khong day. Sang ché dé cap dén
phuong phép giti va thu chudi mao d4u truy cap ngau nhién, thiét bi truyén thong,
va hé thdng truyén thong. Trong giai phip nay, thiét bi dau cudi thu dugc gia tri
do6 dich vong thda mén kich ban chuyén dong téc do cao va giti mao dau truy cap
ngau nhién tuwong tng véi gia tri dich chuyén theo chu ky. Tac dong do kich ban
chuyén dong téc d6 cao dugc xem xét khi chudi mao dau truy cdp ngiu nhién
duoc xéc dinh, do d6 tranh nhiéu gifta cac thiét bi dau cudi trong kich ban tdc do

cao.
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Linh vuwe k¥ thuit dwoc dé cip

Sang ché dé cap dén linh vuc truyén thong, va cu thé, 1a d& cap dén phuong
phép giri chudi mao dau truy cip ngdu nhién, thiét bi, va hé théng.
Tinh trang k§ thuét ciia sang ché

Néu thiét bi dau cudi truyén théng véi tram gde trong chuyén déng tbc do
cao, co su khac biét vé tin sb gilta tAn sb ma tai d6 thiét bi dau cudi truyén tin
hiéu va tan sb thu cta tram géc. Khac biét con goi 1a do dich tan sb Doppler /5,
va f,=/fv/c,trongdé f latinsdmang, v 1atdc dd chuyén dong, va ¢ latée
do anh sang. B9 dich tan s Doppler gy ra nhiéu 1an nhau gitta céc thiét bi dau
cudi trong khi truy cap ngiu nhién va cling gdy ra van d& khong rd rang xay ta
trong qua trinh phat hién khi tram gdc phat hién chudi thong tin ban dau truy cap
ngau nhién duoc gl boi thiét bi dau cudi.

Trong hé thdng Phaét trién dai han sén c6 (LTE, Long Term Evolution), d§
dich tin s8 Doppler it hon mét 1an khoang cach séng mang con PRACH dugce
thiét ké cu thé, do d6 loai bé nhidu 14n nhau gitra cac thiét bi dau cudi trong khi
truy cap ngau nhién dudng 1én va vén dé khong rd rang trong khi phat hién tram
gbc. Khi hé théng LTE thuc hién truyén thong tai tan s6 lam viée cao nhat hogc
khi thiét bi diu cudi c6 tdc do chuyén dong rat cao, d dich tan s6 Doppler c6 thé
16n hon mot 1an khoang cach séng mang con PRACH va nho hon hai 14n khoang
cach séng mang con PRACH. Thiét ké t6i uu hod duoc tao ra & mic do nao do
trong LTE Release 14 (phién ban 14), do d6 giam bat nhiéu lan nhau gitra céac
thiét bi ddu cudi trong khi truy cap ngiu nhién va giam bét véan dé khong 13 rang
trong qua trinh phat hién tram gbe.

Tuy nhién, trong truong hop khi hé théng LTE thyc hién truyén thong tai tan
s6 1am viéc cao nhét hodc thiét bi dau cudi co toc dd chuyén dong rit cao, do dich
tAn s& Doppler c6 thé 1én hon mot 14n khoang cach séng mang con PRACH va

nho hon hai 1an khoang cdch song mang con, nhi¢u lan nhau gitta céc thiét bi dau
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cudi va van d& khoéng rd rang trong qué trinh phét hién tram gbc van ton tai hién
nay.
Ban chit k§ thuét ciia sang ché

Phuong phap giri chudi mao dau truy cip ngdu nhién, thiét bi, va hé thong
hd tro qué trinh truy cdp ngiu nhién & tdc dd cao, va tranh nhiu 1an nhau giita
c4c tram dAu cubi trong khi truy cép ngau nhién trong kich ban tbc d6 cao.

Theo khia canh thir nhit, phuong 4n clia sdng ché @& xuét phuong phép giri
chudi mao dau truy cap ngiu nhién. Phuong phép nay bao gbm:

giri, boi thiét bi dau cubi, chudi mao dau ngau nhién x,,(n), trong d6

x,,(n) théaman x,,(n)=x,((n+C,)modN,.), chudi ZC (Zadoff-Chu) c6 s6 chudi

gbc 1a » dugc x4c dinh bang: x,(n)=e ", 0<n<N-1: Ny la do dai

b

chudi cua x,(7), mod biéu dién cho hoat dong modun, va C, thoéa mén:

v RA = v pRA yRA
dstart t RA J+ (vadnshiﬁ )NCS V= 0’1’ ngroup shift + nshl& 1
n.:
shift

= —RA RA_RA |, —RA , =RA
C,=1dgn +(v— nshlﬁngroup 7o )Ncs V= nshlﬁngroup + Pgins ManiaPgroup T Peniee T Msnite -1

= FRA _ TRA _ —RA |, =RA

dstan + (V nshnﬂngroup nshiﬂ slnﬂ )NCS V= nshiﬂ ngroup + nshiﬂ + nshi& »T ’nshlﬁ gruup + nshnﬁ + nshlﬁ + nshlﬁ 17

trong d6 N¢g la s6 nguyén duong; va

1 N,.+N, 2 — = =
A re cs RA RA RA =RA =RA
dOl VOl —'4— < d <c 7 NZC 9 nshlft D dstart ) ngroup ) nshift s Manire s Nnii » d

start 9

va g  thdéaman:
Slar
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Nes
d,.,=4d,—N,. +n£fﬁ "N

start

R4 _ du
n group ~ d
start

RA
—RA __ NZC _—3du g/oup dslm'/ 0
g = max( N ,0)
Ccs

_RA RA —RA
s/ufl Lmln (d ngroup : dslart H 4du - NZC - nshifl NCS ) / NCS J

_ —RA
start NZC - 3du + ngaoup dslml + nshifl NCS

sy =| (1-min (1.75) (4, =, - )+ min(L725) (4, = Noe < Nes )/ Nes |00

n:;;‘jﬁ :.~4du _NZCJ

QL

Ll

=RA .
siart N7C - 2d + ng/m/p dsral'l + nS/‘HffNCS 4
4 2 NZC -N, — = = =
e ,o cs RA RA RA —=RA =RA
doi voi 7N 2 <d, < 3 s Mgiti> Dsarts Pgowps Papies Mmies Mt Dyiar s
théa man:
start
I’IRA _ NZC _3du
shift — N
CcS
_ RA
dsrar/ - NZC - 3du + ns/ﬂ'fi ’ NCS
nRA _ du
group — d
start
—RA 4d -N zc group start
n, . =max( ,0)
shift N
CS
_RA RA
&hlﬂ Lmln (d ngroup ' dstar[ > N 3d shtﬂ CS ) / NCS J
= —RA
dstarl d + I’l group dstart + nsh('ﬂ N, CcS
=R4 _ = _ .
nsh[fl - 07 dstart - O ’
Z N,.+N, 2N _ - - =
AS r et zc cs zc RA RA RA =ra =Ra
dOI vol _—3— : dl’ < —_5— > nshift ) start 9 ngroup Y nshift 9 AN s Pnin s dslal‘l s
théa man:

start
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3d, — N
”Sffr:[ Y; Z_CJ

N cS
d, =3d —N, +n% N,
start u zc shift cS
nRA = d“ -
wow = | hoac
start
RA
ﬁ‘%} =m aX( N zc 2du B ngroup ) dslart ; 0)
(&)
=R4 __ = _ =Rr4 _ = _ .
nsh[ﬁ - 0’ dstarl - 0’ nsh[ﬂ - O’ dslart =0 >
2 2N, N,.—N, _ _
Al & /6 ZC CS RA RA —RA =RA =RA
doi voi Sdu < s Manifi » dstart P ngroup s i 5 Tanire » shift 9

va 4  thoa man:

start 3 start

RA _\‘NZC —2d11J
nshifl - N
CcS

dsm/'t = 2(]V'ZC - 2du) + ni‘?ﬁ ’ NCS

N,. -
ngiup :|\ Zc(l; d“J

Q

start

3du B NZC - nﬁup ) dsrarr <\ 0)

—RA _
nsh{/’r - maX(“

=4 = _ =4 _ = _
A =0,d,,, =07k =0,d,, =0 ,

start

trong d6 d, thoa man:

d =

u

p 0< p<N,/[2 \
. . , va
Ny,c—p nguoclai (otherwise)

p duoc x4c dinh 1a sb nguyén khéng &m nhd nhét thoa man
(pxu)modNZC =1.
Khi thiét bi dau cubi gii chudi mao d4u truy cdp ngiu nhién theo phuong
phap néu trén, mic d9 thanh cong cua truy cap ngau nhién cé thé duoc cai thién.
Theo khia canh th{r hai, phuong 4n cua sang ché nay dé xuit phuong phép
thu chudi mao dau truy cap ngiu nhién. Phuong phap nay bao gbm:
thu, béi tram géc, tin hiéu chudi mao dau truy cap ng?lu nhién dua trén

chudi mao diu truy cdp ngdu nhién x,,(n) , trong d6 x,(?) thoa mén

4/86



47291

x,,(m) =x,((n+C,)mod N,,.), chudi ZC (Zadoff-Chu) c6 sd chudi géc la » dugc

, . . __jmm(n+1)
xac dinh 1a: y (p)=¢  Va

>

mod biéu dién hoat déng moédun, va C, thda man:

0<n<N, -1> Nz 1a do dai chudi cia x, (n),

\

va

\

va

5/86

_1,

RA
dstart [ y n';A J+ (vadnShiﬁ )NCS V= 0>1’ a group sluﬂ + nshlﬁ -1
shift
= RA RA |, —RA RA RA , —RA , =RA
Cv = dstarl + (V nshlﬁngmup shiﬁ )NCS V= nshiftngroup + nshiﬁ st ’nshiﬂ ngroup + nshiﬁ + nshiﬂ -1
= —RA _ =RA RA _RA —RA |, ZRA RA _RA —RA |, =RA , =RA
o + (V= nshlﬁngroup Agie —Ngia )Nes V= PgiaPyowp T Panige T Panige> ™" MeinPgroup T Patie + Paine P
trong d6 N 14 so nguyén duong; va
. N,o+N 2 e =
A _ZC " CS il RA RA 77 RA —=RA =RA
de 4 = du < 7 NZC 9 nshift ] dstart 9 ngroup 9 nshiﬁ s Tanite s Mein » dsmr, s
4. thoaman:
start
- 4d1/ -N zc
shift — N
CcS
— RA |
dslarl - 4du - NZC + nshift NCS
nRA _ du
group d
start
RA
—RA __ NZC - 3d1/ - ngroup ’ d:rarr O
Ny = Max( N ,0)
CcS
=RA RA —RA
.Shlﬂ |vm1n (dl ngroup ' ds/ar't > 4du - NZC - nshiﬁ NCS ) / NCSJ
d. =N,.-3d,+n% .d. +‘5%N,
start zc group start shift= ' CS
= RA : —RA =R4
nslnfl t((l - mm (1 ns/ufl )) (du - ng/‘m/p ’ dslart) +min (15 nxhg‘f/ ) (4d NZC .shrftN )) / NCS‘ J slu//
d,  =N,-2d,+n™ .d, +7%N, :
start group start shifi* ' CS >
A 2 N - N — = = =
A zCc cs RA RA RA =RA  =pa
de "7_NZC s du = 3 s nshlﬂ 9 dstart 9 ngroup 9 nshiﬁ s Paniee s Panin » dxtarl 9
= ) ~
4. thoa man:
start
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nRA _ N zC _3du
shift — N
CS
_ RA
dstarr - NZC - 3du + nsh@'ﬁ ’ NCS
RA du
ngroup - d
start
—R4 _ 4d N 7c gl oup dstarl 0
Ny = max( I ,0)
CcS
=RA RA
s/7lﬂ‘ Lmln (d ngroup ’ dstart > N 3d shrﬂ CS ) / NCS J
= —RA
ds[ail - d + ng/ oup d,s‘la/‘t + nsh(ﬂ N CcS
=R4 _ = _ .
nsh[ﬂ - O’ dslarl =0 >
A N + N ~ 2N . — — =
A zZC CS ZC RA RA —RA =RA =RA Y
de 3 < du < 9 shift » start 9 ngroup 9 nshift 9 nshift 9 nshiﬁ 9 dslart 9 va
théa man:
start
nRA _ 3du -N ZC
shift — N
[
_ RA
dsrart - 3du - NZC + nsh[ﬂ N cs
nRA _ du o
group d hO@.C
start
—RA N wc "~ 2du group start
ns/u’ﬂ = max( N
=R4 _ = _ =RA _ = .
nshi/i - 0’ dsrarl - O’ ns/u"ft O’ d start 0 °
: 2N N,.—N, - — -
A zc zc CS RA RA —RA  =RA  ZRa \
de 5 < dt < 2 s nShlﬁ b dstarta ngroup 9 nshift ) RN s Manint » ds,a,-, ) va
thoa man:
start
shifi — N
cS
Alazl 2(]\[ZC 2du) + nvh/fl NCS
e N zc du
group ~ d
start
3d —N. -d
ﬁsll{;}’ - lnaX( u c g/oz/p start ’0)
N,
cS
slnjr ds/ml 0’ shy’l =0 dslali =0 >
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trong d6 d, thda man:

d =

u

p 0< p<N,./2 .
N,.—p ngugelai (otherwise)’
p dugc xac dinh la s nguyén khéng 4m nhé nhét théa man

(pxu)mod N, =1,

Tram gbc thu chudi mao d4u truy cép ngiu nhién theo phuong phap néu trén.
Do d6, khi céc thiét bi dau cudi khéc giii lién tuc cac chudi mao dau truy cip ngiu
nhién va cac chudi mao dau truy cép ngiu nhién cua cac thiét bi dau cudi khac
tuong tmg véi C, khac, nhidu 14n nhau gitta cac thiét bi dau cudi c6 the dugc
tranh, do do cai thién mc do thanh cong cua truy cap ngau nhién.

Theo khia canh tht ba, phuong 4n cua sang ché nay dé xuét thiét bi dau cudi.
Thiét bj diu cudi ¢6 chitc ning thyc hién hanh vi cta thiét bi dau cudi trong
phuong phap néu trén. Chirc nang c6 thé duoc thuc hién bang phan cting hoic c6
thé duoc thuc hién bang phan ciing bang cach thuc hién phin mém twong tmg.
Phan cimg hoic phan mém bao gdm mdt hozic nhiéu médun tuong tmg véi chirc
ning trén. Cac mddun co6 thé 1a phdn mém va/hoic phén cimg.

Thiét bi diu cudi bao gom:

bd xi ly, dugce céu hinh d8 xé4c dinh chudi mao dau truy cip ngau nhién
x,,(n), trong d6 %,,(n) théa man x,,(n)=x,((n+C,)modN,.), chudi ZC (Zadoff-

_ mun(n+l)

Chu) c6 s6 chuoi goc 1a » duge xéc dinh la: (n)=e "= , 0<n<N-1>

N,e 12 d6 dai ctia chudi ctia x, (%), mod biéu dién cho hoat dong modun, va C,
théa man:

RA _RA —RA
group nshiﬁ + nshiﬁ -1

Q

RA
sm{ vnRA J+(vmodnsm)NCS y=0,1,---,n

shift

_ RA RA _ —RA _ RA_RA , —RA __ RA RA _ —RA , TRA _
C, =4 dgan + (V= NNy, — Matip JNes V= AgiaForoup T Panines™ " 5Pshift Pgroup T Penife T st 1

&l

Q

group nshiﬁ - group

trong d6 N¢s 1a sO nguyén, va;

N,-+N, 2 - - =
zc cs i RA RA —RA =RA =RraA A
4 < du < 7 NZ(‘ 9 nshift 9 start 9 ngroup 9 nshiﬁ ) nshift s Msnin s d.war/ 9 va

de

7/86

RA _RA _ -~RA _ZRA _ RA_RA , —RA , =RA _ _RA_RA  -RA | ZRA L >RA
st T (V= Mg 7 g WNes V= Ngaalyon + Agin + Agia s PeninPgroup T Psnine T Panige + Flanine L
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0l

4 thoa man:
start
. —{MQJ
shift —
NCS
d_=4d —N,.+n™ N
start u zc shift CcS
nRA ) ‘\ d“ J
group
dsrarl
N,.-3d, - -d
—RA __ Z u group start
nshifl - maX( N > O)
CcS
= RA
shlﬁ me (d - g/oup dslarl b 4d NZC sluﬁ N( °S ) / NCS‘J
= —RA
dsla/‘/ - NZC - 3d + ngmup dslarr + nsh(ﬂ NCS
= : —RA RA RA =R4
ns/ﬂ'f/ = L((l —min (15 nshifr )) (du - ngroup ’ dsrarl ) + mln (l ns/nfl ) (4d NZC vh:le )) / NCS J - nshifl
dstarr = 2d + ngmup dsral! +nslzg"tN >
') N -N s RA RA —RA  =RrA =R =
A = =RaA \
de NZC = d 3 ] nshift ) dstaﬁ s ngroup 9 nshiﬁ s Dniee s Panine dslarl b va
4.~ thoa man:
start
RA _ N c 3du
nshift - N
CcS
_ RA
Ay = Nye =3d, + s * Neg
RA_ du
ngroup
5talt
-N c grozzp dsrart 0
s,“ﬁ = max( ,0)
CS
.S/’Ilfl Lmln( group start > NZC - 3du shlﬁN S ) / NCS _]
dsfarl = + ng}oup dstarl +n sh/ﬂN
=R4 _ = _ .
nsh(f'r - 0’ dstarl =0 >
2 NZ + N, 2N RA RA —RA = = =
A C cS ZC —RA =RA \
de 3 = du < 5 9 nshiﬂ 9 start 9 ng‘roup s nshiﬁ‘ s Pniee s Monine dmm ) va
4 thdéa man:

start
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R4 __ 3du — NZC
nshiﬁ - N
CcS

_ RA
dstarl - 3du -N zC + nsh[ﬂ N CcS
nRA = —d” v
grow = | hodc
start
N,.-2d —
—RA __ zc u gmup slarl
nsh[ﬂ - max(\‘
_ =R4 _ = C
slufl O dstar’l - O nsh//l O’ dstarl 0 °
: 2N N,.—N, — = =
A ZC ZC CS RA RA —RA =RA =RA h
de < d > Panines Pstarts Mgrowps Msnies  Mhites  Menin > dslal‘l , Va
4 thoéa man:
start
kA _LNZC _2d11
shifi —
NCS _

Sl‘alf

M= N (ol du
group ~ d

=2(N,.—2d,)+ nj};‘.f, - Ny

start

gl oup start
,0)

NCS

_RA _
R = max(

rd ~Ny.—-n™ .d

M _0 g 0,1’,‘;‘,, 0,d

S/’llfl start start >
trong d6 d, thoa mén:

d = p 0< p<Ny/2 \
“" N, —p nguoclai (otherwise)’ a
P dugc xac dinh la s6 nguyén khong am nhod nhét théa min
(pxu)modN,. =1; va
b6 xit 1y, duge cAu hinh dé giri x,,().

Theo khia canh th( tu, phuong &n cia sang ché nay dé xuét tram gbc. Tram
gbc c6 chirc ning thyc hién hanh vi cua tram gdc trong phuong phap néu trén.
Chtre ning c6 thé dugc thuc hién bing phan cimg hodc c6 thé dugc thye hién bang
phan ctmg hodc thuc hién bing phan mém tuong Umg. Phéan cimg hodc phan mém
bao gdbm mdt hoic nhiéu mddun tuong tmg véi chirc néng trén.

Tram goc bao gom:



bo thu, duoc cAu hinh dé nhan tin hiéu chudi mao dau truy cap ngau
nhién; va

bd xt ly, duge cAu hinh dé xtr 1y tin hiéu chudi mao dau truy cap ngau
nhién dua trén chudi mao dau truy cdp ngdu nhién x,,(n), trong d6 x,,(n) thoa

man X,,(n=x,((n+C,)modN,.), chudi ZC (Zadoff-Chu) c6 s6 chudi gbc 1a «

_mun(n+1)

dugc xdc dinh bang: . (n)=e "N 0<n<N,-1> Nec 12 dd daicua chuoi
u - -

M

x,(n), mod biéu dién hoat dong mddun, va C, thoéa mén:

Y RA
dstan \‘ I’IRA J+ (VmOdnshiﬁ )NCS V= O 1 group slnﬂ + nshxﬁ -1
shift
i RA _RA _ RA_RA , —RA RA_RA , —RA , =RA
C, =4 o + (V= Mg My — ”smﬁ )Ncs V= AgiaMyroup + Matiges ™" sManiet Mgroup T Pshine + Minie -1
= —RA _ _RA _RA —RA |, =RA RA _RA —RA |, =RA , =RA
Ao + (v ”smﬁ ngroup Agin — Monig ha) NV cs V= Mg + Aaig + Aaigs """ >PsninPgrowp + Msnie + Ponie + onin L,

trong d6 N¢s 1a sO nguyén; va

A zC CS RA RA RA =RA =RA \

de 4 = du < —N7C nshift 9 dstart 9 ngroup ) nshiﬁ 9 Agpiee 5 Monify » dsmr, 9 va
4 théa man:
start

RA _ 4du — NZC

nsh[fl - N
CcS

d _=4d —N,.+n" N,

start u zc shift [\

group

dslarl
N,.-3d —n™ .d
—RA zC u group start
Rt = max( m ,0)
CcS

=RA RA

shrﬁ Lmln (d ngroup ' dslarl H 4d1/ - NZC slnﬁ NCS ) / NCS J
= — R4
ds/arl = N - 3d + ngzoup dsrarl + nshiﬁ NCS
——RA : —RA RA : —RA =RA

S/1lfl = L((l —min (17 nshifl )) (dz/ - group dslarl ) +min (13 nshiﬁ ) (4d NZC s/nfl )) / NCS J shifl
= =Rd )
ds/all - N 2d + ngmup ’ dslarf + nsh[ﬁ NCS 4

e 2 N7 - N — — = =

A ZC CcS RA RA RA —=RA —RA \
de —NZC <d, < 3 5 nshift ) start 9 ngroup ) nshiﬁ s Msniee s Monin s dslarl s va

4  thdéa man:

start

10
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RA __ N zc — 3du
nsh(ﬂ - N
CcS
_ RA
dsrart - NZC - 3du + nsh{fi ’ NCS
nRA _ du
group d
start
4d - N -d
—RA __ u c group start
nshiﬁ - maX( N 5 O)
cS
=R4 _ .
nsh[ﬁ - l_mln (dl ng/oup dslarl b 3d vh/fl CS ) / NCS J
dsra;t - d + ngfmp dstalr sﬁ?ﬂ NCS
_RA E _ .
s/wﬁ 0> dslarl =0 °
2 N 2t N, 2N RA RA —RA
A C cS zC
de = du < 9 shift » dstan 9 n group 9 nshiﬁ 9
théa man:
RA _ 3du _ NZC
Pyin = N
CcS
_ RA
Ao =3, = Ny + gy - Neg
nRA — du -
gow = | hodc
start
RA
—RA N c 2du - ngroup ’ dslal'l
Ryin = max( ,0)
‘ N,
CS
=R4d _ = _ =p4 = . .
nsh(ﬂ - 0’ d.s-lart 09 nsh(ﬁ - 0’ dslar[ =0 >
: 2N N,.—N,
A zC zc [ RA RA —RA
de 5 <d, < 2 > Mg s Psarts Mgoups  Panift »
théa mén
i _LNZC _Zdu
shift — N
cS .
RA
srarl 2(]\,ZC - 2d ) + nshifl ’ NCS
nRA — NZC _du
group d
start
3d,—N. -d
—RA c g/aup start
Ty = max( ,0)
NCS
=Rd = _ =
shift 0’ dsrarr =07, shlfl =0, ds!arl - >

11

=RA =RA = >
Ponit 5 Pspin » dstart , va
=RA =RA = >
nshift 9 Anisi dslarl > va
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trong d6 d, thoa man:

_fp 0< p<N,./2
“ _1N7:c —p nguoelai (otherwise)’ va

by

P dugc x4c dinh 12 s6 nguyén khong 4m nho nhat théa mén

(pxu)modNZC =1,
Theo khia canh thr ndm, phuong &n cia sang ché nay dé xuit phuong phép
g chudi mao déu truy cap ngau nhién. Phuong phép nay bao gbm:
otri, boi thiét bi diu cudi, chudi mao dau truy cap nglu nhién x,,(n),

trong d6 %,,(n) théaman x,,(n)=x,((n+C,)modN,.), chudi ZC (Zadoff-Chu) c6

>

s0 chuoi goc la # dugc xac dinh bang: ()= e Ve | 0<nsN,-1> N la
u
d6 dai chudila x,(n), mod biéu dién hoat dong mbdun, va

C, thdéa man:

RA RA RA —RA
dstan L Y RA “ + (vadnshi& )NCS V= 0’13 Tt 7ngroupnshiﬁ + Agip -1
shift
_l5 RA RA _ —RA _ RA_RA | —RA  _RA_RA  —RA A =RA _
Cv - dstart + (V - nshiﬁngroup ~ Mapige )NCS V= nshiﬁngroup + Paiges ™" " >Fenine ngroup + LR + Pepige 1
= RA _RA —RA _ =RA _ _RA_RA —RA |, =RA RA _RA —RA , =RA , =RA
dstart + (V - nshiﬂngmup - nshiﬁ - nshiﬁ )NCS V= nshiﬁngroup + nshiﬁ + nshiﬂ >T ’nshiﬁngroup + nshiﬁ + nshiﬂ + nshift -1 4
r
d 14 N 1 \ A ~ . \
trong doO N¢s la sO nguyen; va
A NZC + NCS 2 RA RA —RA =RA =RraA = \
ncu 4 < du < 7NZC D nshift 9 dstart 9 ngroup D nshiﬁ 9 Phige s Pnin s dsmr, 9 va

12
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RA _ 4du -N zC
nsh(ﬂ - N
cs

_ RA
Ay =4d, =Ny + i “Neg

start

R4 _ du
ngraup - d
start

\;NZC —3du ;ljnw ds/urt A\ 0)
NCS

_RA _
A = max(|

_RA RA
slufl Lmln (d ngroup ' dsmrr > 4d NZC shlf! CS) / NCS J

= RA

dslar/ - N - 3d + ng/oup dslar! ahzﬁN

=R4 . — . —RA 7 =R4
nsh(ﬁ - t((l —min (L nshlf/ )) (d - ngwup dslarl ) +min (1: nshffl ) (4du - NZC shrﬁN )) / NCS J S'hlfl
= _ =4

ds/m-l - NZC - Zd + ng/aup dsmrl + nshif/ NCS >

trong d6 d, thda man:

P 0<p<Ny/[2 \
“"|N,—-p ngugclai (otherwise)’

p duoc x4c dinh 1a sd nguyén khéng &m nhd nhét thoa man
(pxu)mOdNZC =1,
Khi thiét bi dau cudi guri chudi mao dau truy cip ngdu nhién theo phuong
phép néu trén, mirc do thanh cong cua truy cap ngau nhién c6 thé duoc cai thién.
Theo khia canh thir sdu, phuong 4n cla sang ché nay dé xuit phuong phap
thu chudi mao dau truy cdp ngau nhién. Phuong phép nay bao gbm:
nhéan, bdi tram géc, tin hiéu chudi mao dau truy cép ngau nhién dua
trén chudi mao dau truy cép ngiu nhién x,,(n), trong d6 X,,(7) thoéa méin

x,,(n)=x,(n+C,)mod N,.), chudi ZC (Zadoff-Chu) c6 s6 chudi goc la » dugc

. _ mun(n+l) N A N > X
xac dinh bing: y (n)=e” "= . 0<nsN, -1, Ve 120 dai clia chudi x,(),

mod biéu dién hoat dong modun, va

C, thoéa man:

13
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V, RA _ RA
ds(art L RA J+ (vadnshiﬁ )NCS V= 0’17. ' ngroup shlﬁ + nShlﬁ 1
shift
3 —RA _ RA_RA , —RA RA RA , —RA , =RA
Cv - d + (\7 shlﬁ ngroup - nshiﬁ )NCS V= nshlﬁngroup + nshift >t ’nshiﬂngroup + nshiﬂ + nshiﬁ -1
= —RA _ =RA _ —RA , =RA RA _RA , —RA , =RA , =RA
Ay +(V— nsluﬁngmup Agig ~ M )Nes V= nshlﬁngmup + g + N> ManiMaroup T Petie  Pnine T Pnine ~ 1,
d 14 N \ /( ~ . \
trong d0 N¢s la sd nguyen; va
2 N,.+N 2 = = =
A 'zcTTTCs < z RA RA —RA  =RA  =RaA 5
De 4 - du < 7 NZC 9 nshnﬁ 9 dstan 9 ngroup 9 nshiﬁ 9 nshift 9 Phite 5 dsza,-, 9 va
= 9 ~ .
4 thoaman:

start

. 4d, — N,
slufl NCS

RA
d L =4du_NZC+nshift'NCS

start

RA  _ d“
n group d
start

N,.-3d,—n™ -d
—RA __ zC u group "~ start
Ryin = max(\k N ,0)
cs

—RA RA —RA
5hlff "lnll'l (d ngroup ’ dslart > 4du - NZC - nshifl NCS) / NCS J

QU

N,.-3d, +n™ .d

start group start
=R4 _ . —RA kA : —RA % =R4
nshiﬁ - {((1 —min (L nshifl )) (du gr oup dslar/) +min (l: nshifl ) (4du - NZC slnle )) / NCS <‘ - nshiﬁ

_ =R4
=N,.—-2d,+ ™ o.d art +”sthcs ,

start group K

-y
+1g0 Nes

I

U

trong d, thoa méan:

d,=

P 0< p <Ny /2 3
N,.—p nguoclai (otherwise)’

P dugc xac dinh la s6 nguyén khong am nho nhét thoa man
(p><u)modNZC =1
Tram gbc thu chudi mao dau truy cép ngau nhién theo phuong phap néu trén.
Do @6, khi céc tram gbc khéc nhau dong thoi gl cac chudi mao diu truy cap ngau
nhién va cac chudi mao dau truy cap ngau cla cac thiét bi dau cudi khac nhau
twong tmg vai C, khac, nhiéu 1an nhau gifta cac thiét bi dau cudi c6 thé duoc
tranh, do dé cai thién muc do thanh cong cua truy cap ngﬁu nhién.

Theo khia canh thir bay, phuong an cta sang ché nay dé xuAt tram gdc. Tram

14
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gbc c6 chic ning thuc hién hanh vi cta tram gdc trong phuong phép néu trén.
Chire ning c6 thé duoc thuc hién bing phan cimg hodc ¢6 thé duge thuc hién bang
phan ctmg hozc thuc hién bing phdn mém tuong tmg. Phn ctmg hodc phan mém
bao gdm mdt hosc nhiéu mddun tuong tmg véi chirc ning trén. Moddun c¢6 thé 1a
phan mém va/hosc phan ctng.
Thiét bi du cudi bao gdm:

b xr 1y, dwoc cau hinh dé x4c dinh chudi mao dau truy cap ngau nhién

x,,(n), trong d6 x,,(n) théa man Xx,,(n)=x,((n+C,)modN,), chudi ZC (Zadoff-

_un(n+1)

Chu) 6 s6 chudi goc 1a # dugc xdc dinh bOi:  (4)=¢ "> | 0<n<N, -1>

N, 13 d6 dai chudi cia x,(7), mod bicu dién hoat dong ctia mddun, va

C, thoda man:

v RA = ceo pRA pRA
dstan rRa |T (vadnshiﬁ )NCS V= 0’1 > ngroup shift + nshlft 1
nshiﬁ
_J3 _ RA_RA | —RA RA_RA | —RA A =RA _
Cv - d + (V nshlﬁngroup shiﬂ )NCS V= nshiﬂngmup + Agpig > ’nshiﬁngroup + Pgnin + nshiﬂ 1
= —RA _—RA _ ,RA_RA —RA | =RA RA RA =RA
dstan + (V nshlft ngroup nshiﬂ - nshiﬁ )NCS V= nshiﬂngroup + nshiﬁ + nshiﬁ >t nshlﬂ group + nShlﬁ + nshlﬁ + nshlﬁ

trong d6 N¢s 1a sO nguyén; va

2 N, +N = = =
I3 cs RA RA —RA =RA =RA A
de 4 = d <7 7 NZC nshift b dstart H ngmup 9 ”shiﬁ s Manitt s Manin s d start 9 va

thdéa man:

start
shift —
N CS

Y
dypy =4d, = Ny + 15, - Neg

start

nRA _ du
group d
start

RA
NZC - 3du - ngraup ’ dslarf
715,,,/, max( ,0)
N,
cS

Ll

=RA _ . RA
nsh[ﬂ - Lmln (d gloup dslar'/’

4d, Ny ~7i4 Nes) / N |

5 _ RA —R4

dsla/'l - N - 3d + ng/oup ds/all + nslule

= . —RA RA : —RA 7k

nsh{ﬂ = L((l —min (15 nshg‘fr )) (du - ngl‘aup ’ dslarl ) +min (13 nshif/ ) (4du - NZC Shlle )) / NCS J —-n
= =RA

dslal'l = N 2d + ngmup dslalt S/‘llﬁN >

15

1,

=RA
shift
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trong d6 d, thoda man:

_[p 0< p<Ny/2
IN ,o—p nguoelai (otherwise)’

p duoc x4c dinh 1a sb nguyén khong &m nhd nhét théa man

\

(pxu)mod N, =1; va
bo xtt ly, duoc cAu hinh dé giri x,, ().

Theo khia canh th& tdm, phuong 4n cua sang ché nay d& xuét tram gbc. Tram
gbc c6 chirc ning thyc hién hanh vi ctia tram gbc trong phuong phap néu trén.
Chtre ning c6 thé dugc thuc hién béing phéan ctimg hoc c6 thé duogc thyuc hién bang
phan cting hogc thyc hién béng phan mém tuong Ung. Phén ctng hodc phan mém
bao gdm mdt hozic nhiéu mddun tuong tmg voi chire ndng trén.

Tram gdc bao gém:

b6 thu, duoc ciu hinh dé nhan tin hiéu chudi mao dau truy cdp ngiu
nhién; va

bd xtr ly, duoc cAu hinh dé xt 1y tin hiéu chudi mao dau truy cap ngiu
nhién x,,(n), trong d6 x,,(® thoa man x,,(m)=x, (n+C,)modN,.) , chudi ZC

(Zadoff-Chu) ¢6 sb chudi géc 1la » duge xic dinh béang:

.un(n+1) ~ 9 ~
- By A e 9 R A A
s (n)=¢ M 0<n<N-1, Neo 18d0 dai cla chudi x,(n), mod biéu dién

cho hoat dong cua mddun, va

C, thoa man:

v RA = ot R
2 ‘\ R }"' (vmodn )N s v =0,1, Ay Agin + ”sm& 1
shift
_15 _ —RA . RA RA
Cv - d + (V nshlﬂngroup shiﬁ)NCS V= nshlﬂngmup + nshiﬁ > nshlﬁ group + nshlﬁ + nshlﬁ 1
= _ —RA , =RA =RraA
dstar( + (V nshxﬁngroup - nshlﬂ shiﬁ )NCS V= nshiﬁ ngroup + nshiﬂ + nshiﬁ >Tt ’nshiﬂngroup + nshlﬁ + nshlﬁ + i —

trong d0 Nes 14 sO nguyén; va

: N, +N, = 5 J
2 Ny +Neg RA RA —RA =RA =RA >
de 4 <d, <3 7 N 205 Mgins Gsans Mgows Tepis Movis Hans Ayan> V@

thda man:

il

start

16
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RA 4du — NZC
nsh(fl zl\ N J
cs

_ R4
dypy =4d, =Ny +ng, - Neg

start

n RA du
group d
start

_ N,.-3d, — d,,.
n;:,;iﬁ - max({ ZC u gloup start , 0)
NCS

_RA RA
alnfl Llnlll (d ngroup : dslarl H 4d NZC slnfl NCS) / NCSJ

Q

—RA
N _3d +l’l d'larl +nsl1ileCS

start group s

ﬁfgﬁzt((l—min(l,ﬁsﬁf}))(d” n ds,a,,,)+min(1,h's’,i’,},)(4d ~ Ny ~TpN, ))/NCSJ e

Q

=4
=Ny —2d, + Mo * Aoy + MgV es >

start group S

trong d6 d, thdéa min:

g olP 0< p<Ny/2 .
“ |N,.—p nguoclai (otherwise)’

P dugc xac dinh 13 sé nguyén khong 4m nho nhét théa min
(pxu)mod N, =1,
Theo khia canh th& chin, phuong 4n cua sang ché nay dé xuét phuong phap
gri chudi mao dau truy cap ngiu nhién. Phuong phap nay bao gbm:
otii, boi thiét bi dAu cudi, chudi mao dau truy cap ngau nhién (1),

trong d6 %,,(n) théa man x,,(7)=x,((n+C,)modN,.), chudi ZC (Zadoff-Chu) ¢6

r ~. z . , . N _ un(n+l) .
so chuoi goc 1la » dugc xac dinh bang: (n)=e Ve 0<n< N, -1 N, 1a
u > - -

d6 dai cta chudi x, (), mod biéu dién hoat dong mdédun, va

C, thoa man:

v, RA _ ... nRA
2. ra |+ (vmodng; )N v=0,1,1,0,1 smﬁ + nshlﬁ -1
P
_J17 RA _RA _ —RA —RA . RA_RA
Cv - d + (V nshlﬁngroup nshiﬁ )NCS V= nshlﬂngroup + nshiﬁ > nshxﬁ group + nshxﬁ + nshlﬂ 1
pri —RA —RA , =RA RA  RA
dstart + (V nshlﬁngroup nshlﬁ shlﬁ )NCS V= nshlﬂngroup + nshiﬁ + nshiﬁ >t nshlﬂ group + nshlﬂ + nshlﬂ + nshlﬁ

trong d6 N¢s 1a sO nguyén; va

17
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dé %Nzcsd Nue=Nes pra g RAGRA ZmA =T gy

" 3 9 shift 9 start 9 group 9 shift 9 shift 9 shift 9 start 9

3

ni = {MJ trong d6 d, thoa
shifi

NCS
dslarl = NZC - 3du + nﬁﬁﬁ ’ NCS

RA - _ du
ngl‘oup - d
start

4d - N -d
—R4A _ <~ gl oup start
Ry = Max( N ,0)
CS
=RA RA —~RA
ns/ﬂﬂ Lmln (du - ngmup ’ dslart s N 7c 3du \'/1lle ) / N [ J
5 RA i
dslart d + ngraup dslarl sh[ﬂ N CcS
=RA =
nsh[ﬁ O dslml =0 >
man:

p 0= p <Ny /2 N

" | Nyo—p nguoclai (otherwise) ’

P dugc xac dinh 1a s& nguyén khong 4m nho nhét thdéa mén
(pxu)moszc =1,
Khi thiét bi ddu cudi giri chudi mao dau truy cdp ngau nhién theo phuong
phéap néu trén, mic do thanh cong cla truy cap ngau nhién ¢ thé duogc cai thién.
Theo khia canh thir muoi, phuong an cua sang ché nay dé xuét phuong phap
thu chudi mao dau truy cap ngau nhién. Phuong phap nay bao gbm:
thu, boi tram gde, tin hidu chudi mao dau truy cap ngu nhién dya trén

chudi mao diu truy cap ngdu nhién x,,(7) =x,((n+C,)mod N,.), chudi ZC (Zadoff-

_ .mun(n+l)

Chu) ¢6 s6 chuoi goc la # dugc xac dinh bang: » (n)=e "he 0<n< N 1>

N, 13 d0 dai cia chudi x, (n), mod biéu dién hoat dong mo6dun, va

C, thoa man:

18



Y RA
dstart \x RA J+ (vadnshiﬂ )NCS V= O 1 group shlﬁ + nshlﬁ 1
shift
i _ _RA_RA —RA RA RA , —RA , =RA
Cv - d + (V sluﬁngroup shlﬁ )NCS V= nshlﬁ ngmup + nshift >t ’nshiﬁngroup + nshiﬁ + nshiﬁ -1
5 —RA _ = —RA |, =RA RA RA , —RA , =RA |, =RA
dstan + (V nshlﬁ ngroup nshiﬁ - nshiﬂ )NCS V= nslnﬂngroup + nshiﬁ + nshiﬁ st ’nshiﬁ ngroup + nshiﬁ + nshiﬁ + nshiﬁ -1 >

trong d6 N¢g 1a sO nguyén; va

A 2 Nw—N — — = = N
dé 7Nzc$duSM A d L n Rk  ae, WAL d,, va

3 9 shift 9 start 9 group 9 shift » Phite 9 shift 9 start 9

nl, :{MJ trong do d, thoda
o N
d

_ RA
start — NZC - 3du + nshlﬁ ’ NCS

R4 _ du
n group d
start

4d N c group start O)
N, CcS

_RA _
R = max(

Ry = {_mln(d -n .d

group start >

RA
shlftNCS

Ny =3d, — 74 Nog )/NCSJ
d_=d +n™ .d

start gr oup start

man:

u

P 0< p<N, /2 .
{NZC —p nguoclai (otherwise)’ a
P duoc xac dinh 1a s& nguyén khong am nho nhét théa maén

(pxu)modNZC =1,

Tram gbc thu chudi mao déu truy cap ngau nhién theo phuong phap néu trén.
Do d6, khi c4c tram gdc khac nhau ddng thoi giri cac chudi mao dau truy cap ngau
nhién va cac chudi mao dau truy cap ngaﬁu clia cac thiét bi dau cudi khac nhau
twong Gng véi C, khac, nhidu 1&n nhau gira cac thiét bj dau cudi c6 the duge
tranh, do d6 cai thién mirc dd thanh cong cua truy cép ngau nhién.

Theo khia canh thir mudi mot, phuwong én cua sang ché nay dé xudt tram gdc.

Tram gbc c¢6 chiic ndng thyc hién hanh vi cta tram gbc trong phuong phép néu
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trén. Chirc nang c6 thé duoc thuc hién béng phén ctrng hoac co thé dugc thyuc hién
bing phan cimg hoc thuc hién bang phan mém tuong Ung. Phan cimg hodc phan
mém bao gdm mot hozic nhiéu mddun twong tng véi chirc ning trén. Cac modun
c6 thé 1a phin mém va/hodc phan cimg.
Tram dau cudi bao gdm:
bd xtt Iy, duge cu hinh d8 x4c dinh chudi mao dau truy cap ngiu nhién
x,,(n), trong d6 %,,(") thoa man X,,()=x,((n+C,)modN,), chudi ZC (Zadoff-

_ mun(n+1)

Chu) ¢6 s6 chuoi goc 1a # dugce xac dinh bang: x (n)=e "N 0<n< N 15
u - -

>
Ny 1a d6 dai chudi ctia x,(7), mod biéu dién hoat dong mddun, va

C, thoa man:

v RA
dstan L RA ‘t+ (vadnshiﬂ )NCS V= 0 1 group shxﬂ + nshnﬁ -1
shift
3 RA _RA —RA RA _RA —RA |, =RA
Cv - d + (V nsluﬁngroup shiﬁ )NCS V= nshlﬁ group + nshlﬁ >T nshiﬁngroup + nshiﬂ + nshiﬁ -1
= —RA =RA _ —RA . =RA
Ao + (V= nshlﬁngroup Agin — Mg ) Nes V= nshiﬁngroup + Ay + nshiﬁ "">nshm roup T ”smﬁ + nshlﬁ + ”smﬁ L

trong d6 N¢s 14 sO nguyén; va

2 2 Ny —Neg RA RA —RA =RA SRa 7 \

de 7Nzc <d, < _T_ 5 shift » dstart 5 ngToup 5 nshift s Psni o ns];ift s dstart , va
d.  thoaman:
start
i, = LMJ trong d6 d, thoa
’ Nes
_ RA

dstarl =N, zc 3du + nsh[ﬂ N cS

group

dstart
4d, - N
—RA e~ group start
Ponin = max( N ,0)
CS

=—RA RA —RA
ns/ﬂﬂ l‘mln (d - ng)oup dstarl > NZC - 3du - nshileCS) / NCSJ
= RA
dstali = d + ngroup dsla)r + nshlﬂNCS
_'RA =

sh/ﬁ d\lall - >

man:
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J= p 0< p<N,./2 .
“"|N,—p nguoelai (otherwise)’

P duoc xéc dinh 13 s6 nguyén khong 4m thda mén (pxu)mod Ny =1;

bd giri, duoc cau hinh dé gui x,, ().

Theo khia canh thr mudi hai, phuong 4n cta sang ché nay d& xuét tram gbe.
Tram gdc ¢6 chirc ning thyc hién hanh vi cla tram gbc trong phuong phép néu
trén. Chirc niing c6 thé duoe thuc hién bing phan cting hogic ¢6 thé duge thyc hién
bing phan cting hoic thuc hién béng phan mém tuong Ung. Phan cimg hodc phan
mém bao gdm maot hozic nhiéu mddun tuong tng véi chitc nang trén.

Tram gdc bao gbm:

bo thu, dugc cAu hinh dé nhan tin hidu chudi mao dau truy cap ngiu
nhién; va

bd xir ly, duoc cAu hinh dé xr 1y tin hiéu chudi mao d4u truy cap ngau
nhién (), trong d6 x,,(® thoa man Xx,,(n)=x,((7+C)modNy.), chudi ZC

(Zadoff-Chu) ¢ s6 chudi goc 1a  dwge xdc dinh béng:

_mun(n+l) N A . ” ~e R « X
x, (n)=¢ TN | 0<ns< N1 N, la do dai cta chudi x,(n), mod biéu dién

cho hoat dong ciia modun, va

C, thoa man:

v RA p—— e RA RA _RA —_—
2. \\ RA j"" (vmodngs )N s v=0,1, Ay i T Maniy 1
shift
_J3 RA _RA _ —RA _ RA RA , —RA __ RA_RA | —RA  =RA _
C, = dyar + (V= By — Mt )Ncs V= Ao Paroup + Minies™ " MeistPeroup + Pshite  Msnie 1
= RA _RA _—RA _=RA _ RA_RA , —RA |, =RA RA_RA , —RA , =RA , =RA
dstart + (V - nshiﬁ‘ngmup - nshiﬁ - nshi& )NCS V= nshiﬂngroup + nshiﬂ + nshiﬁ [ ’nshiﬂ ngroup + nshiﬂ + ”shiﬂ + nshiﬁ -1 >

trong d6 N¢s 1a sO nguyén; va

: N,.+N, 2 RA RA —RA = = =
A zC cs 7 RA =RA >
de 4 < du < 7 N ZC s nshiﬁ s dstart D ngroup ) nshift 9 Pohice 5 Ponin » dxlarl 9 va
4 thdéa man:

start
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RA _ 4du -N. zc
nsh(ﬂ - N
cs

Ay =4d, = Ny + nsluﬂ Neg

nRA _ dz/
group d
start

N,.-3d -n® .d
—RA __ zC u gmup start
My = max({ N ,0)
CS

RA RA
shlﬁ Lmln (d ngroup ’ dsla/‘l > 4d NZC xhrfl ) / NCSJ

_ —RA
ds/all Ny —3d, + g, d, '+nshif/NCS

group start

—=RA

Y,ﬂf,—{((1-111111(1,%;;;’,,))(01 —n e, ) min (LA, ) (4d, Ny~ Neg ))/NCSJ—ﬁg;;,

d, =N, —2d,+n% -d .. +’iNcs

start group start shift >

trong d6 d, thoa mén:

_ {p 0< p< Ny /2
1N ,c— P nguoc lai (otherwise)’

P duoc xéc dinh 1a sb nguyén khong dm nho nhét thoa man
(pxu)modNZC =1,
Theo khia canh thtt mudi ba, phuong an cua sang ché nay d& xuét phuong
phép giri chudi mao dAu truy cap ngau nhién. Phuong phap nay bao gbm:
g, béi thiét bi dAu cudi, chudi mao dau truy cdp ngdu nhién, x,,(),

trong d6 X,,(n) théamin x,,(7)=x,((n+C)modN,c), chudi ZC (Zadoff-Chu) c6

_ mun(n+l)

s0 chuoi goc 1a # dugc xdc dinh bang:  (n)=e "o 0<n<N, -1 N 12
u > - -

d5 dai ctia chudi ctia x, (n), mod bi€u dién hoat dong modun, va €, thoa man:

v RA = oA pRA
dstart t RA J+ (vadnshiﬁ )NCS V= 071’ ngroup shift + nshlft 1
shift
_J3 —RA . _RA_RA
C, = d + (V nsluﬁngroup shiﬁ )NCS V= nshlftngroup + nshiﬁ > nshlﬁ group + nshlﬂ + nshlﬁ -1
= 77RA _RA _ —RA | =RA —RA | = =RA
Ay + (V= nshlﬁ ngroup Agin — Mg ) Nes V= nshiﬁngroup + Rgig  Pgig>" ’nshiﬁngroup + Py + nshiﬁ + Agin — 1,

trong d6 Nes 1a sO nguyén; va

dé Ny + N

2N _ — =
ZC RA RA —RA =RA —RA hY
3 : d“ < 5 2 shift » dstan s ngTOUP 9 nshift s Manitt 5 Pspin d.yrarr , va
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théa man:

R4 _ 3du _ NZC
nsh(ﬁ - N
CS

_ RA
dslal‘t - 3du - NZC + nsh[ﬂ ’ NCS

n RA — dll
group d
start

Sl

start

RA
—RA NZC - 2du group dslart
Ry = Max( ,0)
‘ N,
CcS
ZRA = o Smo_o 3 _
sh/ﬂ O’ dstarl - O’ n.\‘h(‘ﬁ - O’ ds'larl =0 >

trong d6 4, thoa man:

P 0< p< Ny /2 ‘
du = . .\ a
N,.—p ngugclai (otherwise)

p duoc x4c dinh 1a sb nguyén khong 4m nho nhét théa man
(pxu)modNZC =1,
Khi thiét bi dAu cudi giri chudi mao dAu truy cdp ngau nhién theo phuong
phép néu trén, mirc d6 thanh cong cua truy cap ngau nhién c6 thé duoc cai thién.
Theo khia canh th mudi bon, phuong én cua sang ché nay dé xuét phuong
phép thu chudi mao diu truy cép ngiu nhién. Phuong phap nay bao gbm:
thu, b1 tram géc, tin hiéu chudi mao dau truy cap ngaﬁu nhién dua trén
chudi mao diu truy cdp nglu nhién x,,( , trong d6 X,() thoéa min

x,,(m)=x,((n+C,)mod N,.), chudi ZC (Zadoff-Chu) c6 s6 chudi gbe 1a # duge

7r1m(n+1)

xéc dinh bang: X, (n)_e Me | 0<n<N—1> Vo 1a d6 dai chudi cua x,(n),

>

mod biéu dién hoat dong modun, va C, thoa mén:

v RA ..
dstart \\ nRA j_*— (vadnshiﬁ )NCS V= 0’1’ group shlﬁ + nshlﬁ -1
shift
= _ _RA_RA , —RA RA _RA , —RA , =RA
C, =g +(v— nshlﬂngmup [ )Ncs V= Ao Mroup T Panis ™" 5ManitPlgroup T it + g —1
= —RA _ —RA |, =RA RA _RA —RA |, =RA , =RA
Ao +(V— ”smﬁ ngroup i — Manig me) N, cs VT nshlﬁngrcup + Agig  Agins* >ManietMgroup T Penie T Psnine T ity

trong d6 N¢s 1a s6 nguyén; va
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2 N, +N, 2N — — =
A ZC cS ZC RA RA —RA =RA —RA \
dé 3 <d, < s Thshift 5 dstart s Mgoups Mapine s Msnitt s Manin 5 d s s Va

thdéa man:

RA _ 3du - NZC
n»"h(ﬂ - N
CcS

_ RA
d - 3du - NZC + nsh[ﬂ ’ NCS

start

n R4 _ du
group d
start

N, —2d,—n -d,
h—‘lz.;lq :max({ zc u group start 4‘3())
0

Sl

start

NCS

:RA _ -
Agun = 0, d

start

=R4
=0, nsh,ﬂ=0, d, =

start

trong d6 d, thoa min:

g P 0<p<Ny/2 \
" |N,.—p nguoclai (otherwise)’
p duoc xac dinh 13 s nguyén khong am nho nhét théa man

(pxu)rnodNZC =1,

Tram gbc thu chudi mao dAu truy cép ngiu nhién theo phuong phép néu trén.
Do d6, khi céc tram gbc khac nhau ddng thoi giri cac chudi mao dau truy cap ngau
nhién va cac chudi mao dau truy cép nglu cua céc thiét bi dau cudi khac nhau
twong tng véi C, khéac, nhidu 13n nhau giita cac thiét bi dau cudi c6 the duge
tranh, do d6 cai thién muac d6 thanh cong cua truy cap ngau nhién.

Theo khia canh thir mudi 1am, phuong én cua sang ché nay dé xuét tram gbe.
Tram gbc c6 chic ndng thuc hién hanh vi cla tram gbc trong phuong phép néu
trén. Chirc nang ¢6 thé duoc thuc hién bing phan cting hodc ¢6 thé dugc thyc hign
béng phan ctmg hodc thyc hién bang phan mém tuong tmg. Phén cting hodc phan
mém bao gdbm mot hodc nhiéu moédun tuwong tmg voi chirc nang trén. Cadc modun
c6 thé 1a phdn mém va/hoic phén ctng.

Tram du cubi bao gbm:

bd xtr 1y, dugc cau hinh dé xac dinh chuoi mao dau truy cap ngau nhién
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%,,(7), trong d6 %,,(n) théa man x,,(7)=x,((n+C,)modN,.), chudi ZC (Zadoff-

_un(n+1)

Chu) ¢6 s0 chuoi goc la  dugce xac dinh bang: ;. ()= e M | 0<n<N-1s
u - -

9

N,e 1a do dai chudi cua x,(n), mod biéu dién hoat dong modun, va C, thoa

man:
Y RA .
dstart [ I’lRA J+ (VmOdnshiﬂ )NCS V= 0’1’ gmup shxﬁ + nshlﬂ 1
shift
_J5 _ _RA_RA , —RA  _RA_RA _ —RA | ZRA _
Cv - d + (V sluftngroup shiﬁ )NCS V= nshiﬁngroup + Agin > ’nshiﬁngroup + Agpip + Poin 1

= —RA _ =RA _ RA_RA , —RA , =RA RA

dstart + (V nslnﬁngroup nshiﬁ - nshiﬁ )NCS V= nshiﬁ ngroup + nshiﬁ + nshiﬁ st 7nshiﬁ ”group + n shift + nshlﬂ + nshlﬂ 1 ’

trong d6 N¢s 14 sO nguyén; va

Nye + Neg <d < 2N, RA g nRA ZRA - ZRA A 67 5
3 = %u 5 ) shift o start 9 ‘group 9 shift » shift 5 Mshift » start 2 va

de

N

thdéa man:

RA _ 3du — NZC
Popin = N
CS

_ RA
dstart - 3du - NZC + nsh[ﬂ ’ NCS

nRA _ du
group d
start

N, —2d, -

u gi oup slarl

Sl

start

—RA _
A = max(

—_"RA _ -
Rt = 0, d

start

il

U

=R4
= O: sh/ft 0> =0 >

start

trong d6 d, thoéa man:

:jp 0< p<N,./2
1N7,c —p nguoclai (otherwise)’

P dugc xac dinh la s6 nguyén khéng am nho nhét théa min
(pxu)mOdNZC =1;va
bo guri, duge céu hinh dé gt x,,(?)

Theo khia canh thi mudi séu, phuong 4n cua sing ché nay de xuét tram goc.
Tram gbc c6 chirc ning thyc hién hanh vi cua tram goc trong phuong phap néu

trén. Chirc nang co thé duoc thuc hién bang phén ciing hogc c6 thé duoc thuc hién
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bang phén ctimg hozc thuc hién bing phin mém tuong (mg. Phan ctmg hodc phan
mém bao gdm mot hosic nhiéu médun tuong tmg véi chirc ning trén.
Tram gdc bao gbm:
bo thu, dugc cAu hinh dé nhan tin hiéu chudi mao dau truy cap ng?lu
nhién; va
b xtr ly, dwoc cau hinh dé xir Iy tin hiéu chudi mao d4u truy cap ngau

xu,v (n) xu,v (I’l) xu’" (I’Z) = x” ((I’Z + CV) mOd NZC) ) Chug)i ZC

nhién , trong do théa man
(Zadoff-Chu) ¢6 sb chudi gbc 1a « duge xéc dinh bang;

zun(n+l
_jmmn(n+l)

—_ NZC
x (n)=e , 0<n<N,.-1 \ aA qv: o x. X (n . 2 X
.(n) w Nuc 1 dd dai cua chuoi W ), mod biéu dién

cho hoat dong cia mddun, va €, théa man:

v RA
dstan L nRA J+ (vadnshiﬁ )NCS V= O 1 group shlﬁ + nshlﬁ -1
shift
=5 _ —RA RA _RA —RA , =RA
Cv - d + (V nshlﬂngroup shiﬁ )NCS V= nshlﬂngmup + nshiﬂ >t ’nshiﬂngroup + nshiﬁ + nshiﬁ -1
= —RA _ =RA _ RA_RA , —RA |, =RA , =RA
Ay + (V= nshlﬁngroup Mg — M) Vs V= nshiﬂngroup + nshnﬁ + nshlﬁ > i Paroup T Monie T Penine T Peniee 1,

trong d6 Nes 1a sO nguyén; va

2 N, +Ncs<d<2Nzc RA d RA —RA  =RA  =ra ; Y

de 3 5 ) nsh1ft 9 start o ngroup 5 nshiﬁ b shift 5 Mshift o va

=

start

thda man:

RA _ 3du - NZC
Pypn = N
CS

d,, =3d, NZC+n

start shift

nRA _ du
group d
start

N, -2d, -

u gi oup starl

Sl

start

'Ncs

_RA _
nshift - maX(

=RA _ 7
Ay = 0, d

start

1t

— =4 _
- 0’ néhlﬂ - 0’

U

=0 ;

start
trong d6 d, thoéa man:
:{p 0< p<N, /2 3

N, —p ngugclai (otherwise)’
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p duoc x4c dinh 1a sb nguyén khéng &m nhd nhét thoéa mén
(pxu)mOdNZC =1
Theo khia canh thir muoi bay, phuong én ciua sang ché nay d& xuét phuong
phép giri mao dau truy cap ngau nhién. Phuong phép nay bao gdm:
giri, boi thiét bi dau cudi, chudi mao dau truy cdp ngau nhién, x,,(n),

trong d6 *,,(n) théa man x,,(n)=x,((n+C,)mod N;.), chudi ZC (Zadoff-Chu) co

so chuoi goc 1a # duoc xac dinh bang: (n)=¢ "< , 0<n<N,-1> Ny, 1a

do dai cua chuoi cua x, (n), mod bicu dién hoat dong modun, va C, thoa mén:

v RA _ ... RA RA
dsta.rt [ RA J + (vadnshiﬁ )NCS V= 0’ 1’ ngroup shift + nshlﬂ 1
shift
3 RA RA _ —RA _ RA_RA , —RA RA _RA , —RA , =RA
C, =4 dgon + (V= MMy — Petin )Ncs V= AgiaMyoup T Paniges” " s shietPgroup + Psniee T Psity -1
= —RA , =RA RA_RA , —RA , =RA |, =RA
Ao +(V— nshlﬁ ngroup ”’smﬁ Agin ne) V. cs V= nshlﬂngmup + A + Paig> ™" sshinMgroup T Monine T Paniee + Psnine — L,

trong d6 N¢s 14 sO nguyén; va

A 2Nzc NZC_NCS RA RA —RA  =RA = = N
d 5 < d 5 RLS Vi) dstar‘r s Pooups nirs  Monise s ”s];i?\ 5 dmr, , va
4. thoéa man:
start
RA _ N, zc 2du
nshifl - N
cs J
RA
sla/r 2(]\/v7C du) + nsh[ﬂ : NCS
group
dslarr
3d —N. d,
ﬁ;};}, — max([ u 7c gwup start ,O)
N cs
shlﬁ 0 dsla/l 0’ S/?Iﬁ‘ 0 ds!ml =0 >
trong d6 d, thoa man:
p 0< p<Ny/2 .
d, = e ., Vva
N,.—p nguoclai (otherwise)

P duoc xac dinh la s6 nguyén khong a4m nho nhét théa min

(pxu)mod N, =1.
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Khi thiét bi dau cudi giri chudi mao déu truy cép ngiu nhién theo phuong
phép néu trén, mac d thanh cong cula truy cép ngau nhién c6 thé duoc cai thién.

Theo khia canh ther mudi tdm, phuong 4n cua sang ché nay dé xuat phuong
phap thu chudi mao d4u truy cap ngau nhién. Phuong phap nay bao gom:

thu, boi tram géc, tin hiéu chudi mao dau truy cap ngﬁu nhién dua trén chudi

\ A A x A ox,,(n . x,,(n . «
mao dau truy cédp ngau nhién () , trong doé () thoa man

%, () =5,((n+CImodNye) - 4 50 70 (Zadoff-Chu) ¢6 sé chudi gbe 1a  duoc
_mun(n+1)

N.
L as N =e z <n<N,.-1 \aa qac x. . x (n
x4c dinh bang: x, (1) > 0 e 7 Nac 1a do dai chudi cua W ),

. 17\ . ,x ~ ~ \ C 4 ~
mod biéu dién hoat dong modun, va ~» thoa mén:
RA
dstal‘t { Y I’IRA J+ (vadnshiﬁ )NCS V= 0’1’ group shlﬂ + nshlﬁ -1
shift
5 RA RA , —RA
C = d + (V nshlﬁ ngroup shiﬁ )NCS V= nshiﬂngroup + nshiﬂ >t ’nshlﬁ group + nshlﬁ + nshlﬁ 1
= —RA _ =RA 7 RA 7R ZRA | ZRA
dslan + (V nslnﬁngroup nsl\iﬁ - nshiﬂ )NCS V= nshlﬂngrcup + nshxﬂ + nShlﬁ >t nshiﬁngroup + nshiﬁ + nshiﬁ + nshiﬂ -1 >

trong d6 N¢s 1a sO nguyén; va

. 2N Ny =N, ARA GRA  Zma g

2 2 e cs RA RA RA  =RA  =Ra >
de = d = ——2— > "“shift » dstart > ngfoup > Pshires  Msnites  Manin > dS’af TRL
4. thdéa man:

start

RA _{NZC _2duJ
nshif! - N
cs

Ay = 2(Nye —=2d )+ nsh/ﬁ Nes

nRA _ N 72c du
group d
start

{w ~ N, -

_RA _
P = max(|

group dslarr ‘\, O)
N, (&N

=0 S

S,"ﬁ =0, d,. =07

start

Y/Hfl =

trong d6 d, thoa mén:

u

0< p< N, /2 .
J = p P . Lc/ VA
N,.—p nguoc lai (otherwise)

P 1a sb nguyén khong 4m nhé nhét théa man (pxu)mod Nyc =1.
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Tram gbe thu chudi mao dau truy cap ngau nhién theo phuong phép néu trén.
Do d6, khi cc tram gbc khac nhau dong thoi gii céc chudi mao dau truy cap ngiu
nhién va cdc chudi mao diu truy cip ngau cua cac thiét bi dau cudi khac nhau
twong Umg v6i C, khac, nhiéu 1an nhau giita cac thiét bi ddu cudi c6 thé duoc
tranh, do d6 cai thién mutrc do thanh cong clia truy cip ngdu nhién.

Theo khia canh thr mudi chin, phuong 4n cua sang ché nay d& xuit tram
gbc. Tram gbc ¢6 chirc ning thyc hién hanh vi clia tram gbc trong phuong phap
néu trén. Chire nang c6 thé dugc thyc hién bang phan ctmg hoic c6 thé duoc thuc
hién bang phan ctng hogc thuc hién béng phdn mém twong Umg. Phan ctng hoic
phan mém bao gbm mdt hozic nhiéu mddun tuong Umg voi chie nang trén. Céc
mddun c6 thé 14 phan mém va/hodc phan cing.

Thiét bi dau cudi bao gdm:

b6 xt 1y, cAu hinh dé xé4c dinh chudi mao dau truy cap ngau nhién
x,,(n), trong d6 X,,(n) théa man x,,(n)=x,((n+C,)modN,), chudi ZC (Zadoff-

wun(n+l)

Chu) ¢6 s0 chuoi goc la # dugc xac dinh bang: x ()= ¢ Mo 0<n<N, -1
u - -

b

N, la @b dai chuoi cua x, (n), mod biéu dién hoat dong moddun, va C, thoa

man:
d Y/ + (vmodn 4 N, v=0,1, + A —1
start I’lRA shift (& group shlﬁ shift
shift
_J7 RA RA _ ,RA . RA_RA | —RA , ZRA _
Cv - d + (V nshlﬁ group shlﬁ )NCS V= nshxﬁ group + nshlﬁ > nshiﬁngroup + nshiﬁ + nshiﬁ 1

= 7RA _RA _ _RA —RA | = RA _RA —RA , =RA , =RA
dstart + (V nshlﬂ ngroup nshiﬁ sluﬁ )NCS V= nshiﬁngroup + nshiﬂ + nshiﬁ st ’nshiﬁngroup + nshiﬁ + nshiﬁ + nshiﬂ -1 >

trong d6 N¢s 1a sO nguyén; va

2Nzc NZC_NCS RA RA —RA  =RA  =pa =
B

5 u = 2 9 nshiﬁa dstarta ngroupa nshift) nshift: LN dslm‘l’ va

de

thdéa man:

Sl

start
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nfif; :LNZC _2duJ
' Nes

dslarr = 2(]\/vZC - 2du) + nﬁ;‘:fl : NCS

n‘g’j’up = l\NZC - dl' J

start

3du - NZC B ngﬁ)w 'dsrarl A\ 0)

_RA _
Rt = max( N
CS

=4 _n T A =RA_ = _
Ay = 05 A =0, 15 =0, d =0

> Ystart start B
trong d6 d, thoa man:

J - p 0< p< N, [2 3
" |N,—p nguoclai (otherwise)’

P 13 sé nguyén khong 4m nho nhét thoa man (pxu)mod N,e =1; va
b6 gtii, duoc cau hinh dé gui ().

Theo khia canh thir hai muoi, phuong an cluia sang ché nay dé xut tram gbe.
Tram gbc c6 chtic ning thuc hién hanh vi cla tram gdc trong phuong phap néu
trén. Chirc nang c6 thé dugc thuc hién bang phan ctg hoic c6 thé duoc thuc hién
bang phan ctimg hogc thyc hién béng phan mém tuong Gng. Phén ctmg hodc phan
mém bao gébm mot hoic nhiéu modun tuong ng véi chirc nang trén.

Tram gbc bao gom:

bo thu, dugc cAu hinh dé nhan tin hiéu chudi mao dau truy cap ngau
nhién; va

b6 xir Iy, dwoc cau hinh d& xir Iy tin hiéu chudi mao d4u truy cap ngau
X, (1)

X, (n) X, (n)=x,(n+C,)mod N,.) chudi ZC

nhién , trong dé thoa méan
(Zadoff-Chu) ¢6 s6 chudi gbc 1a =« duge xdc dinh bang:
_,mm(n+1)

N
x (n)=e ©  0<n<N, -1 « 4A q4xcs o x. x (n 2 X
.(n) . Nue 13 dd dai cta chuoi a ), mod biéu dién

cho hoat déng clia modun, va C, théa man:
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dstart L%‘:\ﬁ J + (vadnsll?i\ﬂ )NCS
Cv = j + (‘ - ;ﬁ’tnggup _ﬁ:}{ls} )NCS
67stam + (V nshlﬂngmup ﬁsll:; _s}:;;)NCS
trong d6 N 1a s0 nguyén; va
1 2N N,.—N
A zC zc cs RA
de < d S5 9 shift »
4 thdéa man:
start
RA _ N. 7c 2d1/
nshifl - N
cs

Ay =2(Nye = 2d,)+ nslﬂfr Nes

i :\‘Nzc _duj

group d
3d,—N. -d
—RA __ c g/ oup start
At = max( N ,0)
CcS
_ = =p4 =
:Inﬂ O dsl‘alf 0, shift =0, dxralt =0

trong d6 d, thoéa man:

_JP 0< p<Ny/2
" |Nyx—p nguoclai ( otherwise)’

v=0,1,-

V= nshxﬂ”

V= nshlﬁn

d

start

group

n

group

group sh1

RA
group 5

—RA
ﬁ + nshlﬂ

—RA RA _RA
F lgin > Pgnia Mgroup

—RA |, =RA
+ Agig + P>

N

shift »

31/86

1

—RA |, =RA
+ Pgig + Nenigg — 1

RA RA
NG

—RA , =RA |, =RA
anitFgroup T Meniee T Panine T Panine — L,

=RA =RA = >
Pniee 5 Pspin » ds/arl , vVa

P dugc xac dinh la s6 nguyén khéng 4m nho nhét théa min

(pxu)modNZC =1

Trong khia canh tht ba, khia canh thr tu, khia canh thu bay, khia canh thu

tam, khia canh thir mudi hai, khia canh thtr muoi lam, khia canh thir muoi sau,

khia canh thir mudi chin, khia canh thtr hai muoi, b giri c6 thé 1a bd truyén, bd

thu ¢6 thé 12 bd thu. Va bd xir Iy ¢6 thé 1a bo xtt ly.

Phuong &n cua sang ché con d& xuAt hé théng. Hé théng bao gdm thiét bi dau

cudi va tram goc trong cac phuong an néu trén.

So sanh véi k§ thudt da biét, khi thiét bi ddu cudi thuc hién truy cip ngau

nhién dudng 1én, nhiéu 1dn nhau xay ra do anh huéng cia chuyén doi tan so

Doppler c6 thé duoc tranh bang cach s dung céac giai phap dugce dé xuét trong

31



47291 32/86

ung dung nay. Khi tram gbc phat hién chudi mao déu truy cdp ngau nhién, vén dé
khong 18 rang trong viéc phat hién cd thé duoc tranh bang cach st dung cic giai
phap duoc dé xuét trong img dung nay. Bing cach nay, cac giai phap dugc dé xuét
trong tng dung nay co thé cai thién muc do thanh cong cua truy cdp ngiu nhién
va giam thoi gian truy cap ngau nhién.
MO ta van tit cac hinh vé

FIG.1 12 so dd gian luoc ctia hé thdng truyén théng theo phuong én cua sang

r
A

che;

FIG.2a 13 so dd gian luge cta do dich vong thiét bi dau cudi thu duge theo
k¥ thuat da biét khi u=220 va Nes=15;

FIG.2b 14 so dd gian luoc cia do dich vong thiét bi diu cudi thu dugc theo
k¥ thuét da biét khi u=220 va Nes=15;

FIG.3 12 luu dd gian lugc ctia phuong phap giri chudi mao dau truy cap ngu
nhién theo phuong an cua sang ché;

FIG.4 1 so d6 khdi gian lugc clia thiét bi dAu cudi theo phuong 4n cla sang
che;

FIG.5 1 so dd khdi gian luge cla tram gbc theo phuong 4n cua sang ché;

FIG.6 14 so dd khéi gian luoc cia thiét bi ddu cudi theo phuong an khic clia
sang ché; va

FIG.7 1 so dd khdi gian lugce cla tram gbc theo phuong an khac cia sang
ché.
M3 ta chi tiét sang ché

Kién tric mang va kich ban dich vy dugc md ta trong cdc phuong an cia
sang ché nhim md ta cdc giai phép k¥ thuét trong cac phuong an cua sang ché
mot cach rd rang hon, va khong tao ra bét ky mdt giéi han nao d6i véi cac giai
phap k¥ thuét duoc dé xuét trong cac phuong 4n cua sang ché. Nguoi ¢6 hiéu biét
trung binh trong linh vuc k¥ thuat c6 thé hiéu rang su phat trién ctia cac kién trac
mang va sy xuét hién cua céc kich ban dich vu méi, cac gidi phap k¥ thuat dugc

dé xuét trong cac phuong an clia sang che c6 thé ap dung duoc véi cac van dé ky
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thuat.

CAn hiéu rang cac giai phép k¥ thuét trong cac phuong an cla sang ché ¢co
thé dugc 4p dung d6i véi céc hé thdng truyén thong khac nhau, vi dy, hé théng
Phat trién Dai Han (Long Term Evolution, LTE), hé théng song cong phan chia
theo tin s6 LTE (frequency division duplex, FDD), va hé théng truyén théng song
phan cong chia theo thoi gian LTE (time division duplex, TDD).

Ciing can hiéu ring trong céc phuong 4n cua sang ché, thiét bi dau cubi
(terminal equipment) co thé dugc goi la dau cudi (terminal), thiét bi nguoi dung
(user equipment, UE), tram di dong (mobile station, MS), dau cudi di dong
(mobile terminal), may tinh xéch tay, hodc tuong ty. Thiét bi dau cudi ¢6 thé
truyén thong v6i mot hodc nhiéu mang 161 bang cch st dung mang truy cap vo
tuyén (radio access network, RAN). Vi du, thiét bi dau cudi c6 thé 13 dién thoai di
déng (con duge goi 14 “di dong”) hosic méy tinh voi dau cudi di dong. Vi dy, thiét
bi dAu cudi cling c6 thé 14 di dong, bo tui, cAm tay, gén lién trong mdy tinh, hodc
thiét bi di dong trong xe cd, ma co thé trao d6i giong n6i va/hodc dit liéu v6i mang
truy cap vo tuyén.

Trong cac phuong 4n cua sang ché, tram gbc c6 thé 1a ntit B cai tién (evolved
NodeB, "eNB" hoac "e-NodeB" viét tit) trong hé théng LTE, hoic tram gbc khac,
hoic thiét bi mang truy cip nhu bd phat lai (replay). Diéu nay khong bi giéi han
trong sang ché.

Phuong an cda sang ché dé xuét giai phap dua trén hé théng truyén thong
duoc bidu didn trong FIG.1, dé cai thién hidu suét truy cap ngau nhién dudng 1én
cua thibt bi dau cudi, vi du, cai thién méc do truy cap nglu nhién va giam thoi
gian truy cdp ngdu nhién. Phuong 4n ctia sang ché @& xuAt hé théng truyén thong
100. Hé théng truyén thong 100 bao gbm it nhAt mot tram gde. Bing cach st dung
FIG.1 nhu v{ dy, tram gbc 20 truyén thong véi thiét bi dau cudi 10. Trong dudng
1én, tram goc truyén thong voi thiét bi dau cubi it nhat béng cach sir dung kénh
chung va kénh dich vu duong lén. Duong xubng 13 huéng trong do tram gbe g
dit lidu dén thiét bi dau cudi, va duong 1én 12 hudéng trong do thiét bi dau cudi gui

thong tin dén tram goc.
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Pé thuce hién ddng bd hoa dudng 1én, thiét bi ddu cudi giri chudi mao dau
truy cap ngau nhién trén kénh truy cap ngau nhién vat ly (Physical random access
channel, PRACH viét tét). Tram géc nhan dang thiét bi dau cudi va thu duoc thoi
gian truyén ctia thiét bi dau cudi bang cach phat hién chudi mao dau truy cap ngiu
nhién duoc gii bai thiét bi dAu cudi. Chudi mao dau truy cap nglu nhién dugc giri
b&i thiét bi dau cudi 1a chudi mao dAu truy cép ngiu nhién dugc lua chon ngau
nhién tir bd chudi mao dau truy cip ngiu nhién, hodc tram gbc thong béo thiét bi
dau cudi vé chudi mao dau s& dugce sir dung. Chudi mao dau truy cap ng?xu nhién
thu duoc béng cach thuc hién do dich vong trén mdt hodc nhiéu chudi Zadoff-
Chu. D6i v6i chudi mao dau truy cap ngiu nhién dugc lya chon ngau nhién bai
thiét bi dau cudi, do chudi 1a v6 danh voi tram gbc, tram gbc phat hién, béng cach
str dung phuong phap phat hién, mdi chudi mao dau truy cdp ngiu nhién trong bd
chudi mao dau truy cdp ngau nhién va chudi mao dau truy cip ngau nhién duoc
oiti boi thiét b dau cudi, d xéc dinh chudi mao dau truy cip ngau nhién duge gii
boi thiét bi dau cubi.

Trong kich ban tdc d6 cao, khi do dich tdn s6 Doppler 1én hon mdt lan
khoang cach séng mang con PRACH va nhé hon hai 14n khoang cach séng mang
con PRACH, trong khi nhan tram gbe, cho chudi mao dau truy cap ngiu nhién
x,(n) cé s6 chudi géc 1a », cac gia tri cuc dai co thé dugc tao tai ndm vi tri dich

chuyén: -d,, -2d,,0, d,,va 2d,.

d, thoa man:

d = P 0< p<Nzc/2
“ Ny —p nguoclai (Otherwise)'

P duoc xéc dinh 13 s6 nguyén khong 4m thoa man (pxu)mod N, =1. Chudi

7C (Zadoff-Chu) c6 s0 chudi goc la = duge xac dinh bang:
_wun(n+1) ~ 9 ~
- \ A e A 9 N ° A LIV
x,(n)=e "<, 0<n<Ny-1> N, 1ado dai chudicia x,(r), vamod biéudién

hoat dong modun.

Trong thao luan vé Phién ban LTE 14 (release), trong dé xuét R1-1609349,
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d& tranh nhiu 13n nhau giira céc thiét bi ddu cudi, thiét ké sau duoc dé xuét:
Khi giri chudi mao dAu truy cép ngau nhién, thiét bi dAu cudi thu chudi mao
dAu truy cAp ngAu nhién dua trén cong thic %, (m)=x,((n+C,)mod Ny,.) . Chudi ZC

(Zadoff-Chu) c6 s& chudi gbc la v dugc xic dinh béang:
_ _run(n+l)

x(n)=e M=, 0Sn<N-1 N, 1a do dai chudi cta x,(n), va thiét bi dau

b
cudi chon so chuoi dich v trong pham vi tir 0 dén (T + T, + g +a4 —1), trong

d6 quan hé gitra v vagia tri do dich vong C. théa mén:

v RA —0 ™ R TR
2 { / RA j"’ (vmodng; )N s v=0,1, Ay, i T Panine ~ -1
shift
3 —RA _ A RA
Cv - d + (V nshlﬁngroup + Ngin )NCS V= nshlﬁ gl’Oup + nshlﬁ >t Mg ‘group + nsh\ﬁ + nshlﬁ -1
d + (V nshlﬁngmup + nshlﬁ + nshlﬁ )NCS V= nshlﬁ group + nshlﬂ + nshlﬁ >t nshlﬁ group + nshlﬁ + nshxﬁ + nshlﬁ 1

Nghia 13, khi 0<v< (an, +7 -1, gia tri dich vong €, thoa mén:

Cv = dstan\\ Y nRA ‘\+ (vadn;hRﬁt)NCS .

shift
Khi (e, +7% —1) <v < (i, +7is 7, — D, gid tri dich vong C, thoa mén
cong thtc:

3 RA _RA —RA
Cv - dstart + (V - nshiftngroup + Pohite )NCS .

. — P— p— :RA _:_RA L4 . . N\
Khi (e, T g —1) <V S (s + T Ty gy 1), gla trl dich vong C,
thdéa man:

—RA |, =RA
Cv dstan + (V nshlﬁngroup + nshiﬁ + nshiﬁ)NCS *

. RA RA By —RA ? ~ A ’
Khi Nes<d, <Ny /5, Nggy Qans Mgows V& Mg thoa man cong thuec:

nm‘ = l_du/NCS_l
dstart =4d, + ”s%:ﬁNcs

group l_N ZC / dstart_l
shlﬁ = maxq,(NZC - 4d group stan)/NCS ‘LO)

Khi N/5<d, <(Nye—Neg)/4, Mgy Do ., VA Ty thoaman cong thie:
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shlft I_(NZC 4d11)/NCS_|
d,. = —4d, +nimNes

start

group = l_du /dstart_\
ﬁsrli:?‘t = min rnaxq_(du :r?updstan)/NCS ‘LO shlft)

3

Il

. Ny +Ncg 2 RA RA —RA =RA =R
R CR = = =RA A
Khi 2 <d, < 7 Nzoy Pgis » dsm s Mgoups Menits  Msnine s Msnin dsmr, , va dj.,a,,
théa méan cong thuec:
RA __ 4du -N zc
i = N
(&
RA
dxmr! = 4du - NZC + nshlﬁ ! NCS
M= d,
group d
start
—RA N - 3dll - an‘A;Jll : d.Y u
Y’”/l = maX( zc group tart ,O)
NCS
—=RA RA
shlfl - l_mln( ngraup ' dxrm't’ 4d NZC shlﬂ CS)/ NCSJ
= R4 —
dslarl = N - 3d + ngroup dwarl + nshiﬂNCS
. —RA RA —=RA
thjl - (( mln(l nwln/‘() d gmup d:mrl)+ mm(l, nshileL"du - NZC SInleC.S ))/ NCS_l_ nxhiﬂ
—=RA
d start — - 2d + ngloup ds/ar/ + nshfﬂNCS
. 2 Nyzc=Nes RA RA —RA  =RA  =RaA = . =
Khl 7NZC gdl’ < 3 s nshiﬁ s dstan D ngroup 9 nshift s P 5 Ponine ds,ar, s va dmm
théa méan cong thuec:
shifi —
NCS
_ RA
dslal‘l - NZC - 3d1/ + nslzifl ' NCS
nm ) \\ d” j
group
dslal't
4d, - N
— ZC o] ”
nslli,;iﬂ — maX( gmllp start ,0>
NCS
RA
Y/1Iﬁ l_m]l'l( ngr'ozrp ' dslal‘f’ NZC - 3du s/zlf/ NCS)/ NCS J
5 R4 —RA
dslar/ d + ng!oup ds/al'/ + nshifl NCS
= RA =
shlfr O dsta/l
. Nye+Nes 2Ny RA RA —RA  =RA =Rra = . =
Khl < dll < 5 b nshjﬁ ° dstaﬂ D) ngroup D nshiﬁ 9 Psniee 5 Psnine » dslar[ > va dsmr’

3

théa mén cong thuec:
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RA 3dn -N ZC
n:h/fr = ——]\[—_

CcS
_ _ R4
dslm‘/ - 3d1/ NZC + nsh[ﬁ NCS

RA _ du
n group — d
start

N,.-2d, -
—RA _ zc u gi oup mnl
Agn = max({

:RA _ _
nsh[ﬂ - 07 dslarl - 0’ n:h s/a// =0
. 2N, Ny =N RA RA —RA = = = =
C zC cS —RA =RA |
Khl 5 < du = 2 s nshift ) dstan 9 ngroup D nshjft 5 Panift s Monini » dsmr, 9 va dmm

thda mén cong thic:

RA _ Nzc — 2du
nshifl - N
CS

sta:r 2(]VZC 2d1/) + nflﬁff : NCS

nRA _ N 7c du
group d
start

3d,-N -d
—RA 7c g/ azlp start
nshifl = max( N 30)
CcS
=R _q g =
nshifr - dslml O’ s/ufl =0, dsran =0

Thiét bi dau cudi chon mot chudi mao dau truy cp ngau nhién tir bo chudi
mao dau truy cap ngau nhién va gii chudi mao dau truy cdp ngau nhién dén tram
gbe. Tram gbc tao chudi mao dau truy cép ngu nhién bang céach st dung cung
phuong phap. T4t ca cac chudi trong chudi mao dAu truy cdp ngiu nhién dugc
phat hién béng cach st dung phuong phép phat hién.

Khi C, théa man diéu kién 1 hodc diéu kién 2 sau, nhidu 14n nhau gifta cac
thiét bi dau cudi xay ra, va két qua 13, hiéu sut truy cép ngiu nhién bi giam.

Didu kien 1: Khi (m4n, +7s —D<v < (i, 7 +7; ~1, gid tri dich vong
C, théa man cong thuc:

7 RA _RA —RA
C1v - dstan + (V - nshiﬁ‘ngroup + Ponige )NCS .

Piéu kién 2: Khi (3750, i Ty —1) <V S (RS + T + i+ —1), g14 tri dich

vong C, thoaman:

_ RA _RA | —RA , =RA
C, =dgu + (V= NigMgroup + Nstiee + i) N s -
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Vi du, cac tham s ctia chudi mao dau truy cdp ngiu nhién 13 »=220 va
Nes =15, Nhu biéu dién & FIG.2a, gi4 tri dich vong théa mén didu kién 1 14
C, =0,15,30,45,121,136,375,390 , trong trudng hop ndy, d,=225. Khi tram gbc phat
hién chudi mao dau truy cap ngau nhién cé gi tri dich vong 1 0, gia tri cuc dai
c6 thé xuét hién tai cac vi tri cua 15 gié tri dich chuyén bat dau tir gia tri dich vong
389, 614, 0, 225, hodc 450. Khi tram gbc phat hién chudi mao dau truy cap ngiu
nhién c6 gia tri dich vong la 390, gia tri cuc dai co6 thé xuét hién tai céc vi tri cua
15 gia tri dich chuyén tir gia tri dich vong 779, 165, 390, 615, hoac 1. Tram géc
khong thé biét chudi mao dAu truy cap ngau nhién nao tao céc gia tri cuc dai Xuét
hién tai 14 gié tri dich chuyén bat dau tir 390. Két qua 13, gy ra su khdng 18 rang
trong khi phat hién tram gbc va nhiéu 1an nhau gitta cac thiét bi dau cudi. C6 cac
truong hop (trudng hop) danh cho nhiéu 13n nhau giita cac thiét bi dau cudi. Céc
truong hop khac tuong tu véi truong hop vi du trong d6 =220 va N =15 va
s& khong dugc mo ta chi tiét lai nira.

Phuong phdp néu trén dugc cai thién trong khi thuc hién sang ché.

= RA _RA —RA ’ A- A
C, = dyy + (v = g Moy +Figin )N duoc stra doi thanh
i RA_RA _ —RA A = RA _RA | —RA , =RA
C’v - dstart + (V - nshiﬁngroup - nshiﬁ )NCS ) va Cv = dstart + (V - nshiﬂngroup + Popin + Agpige )NCS dIIO’C

stra d6i thanh ¢, = d.+ (v = My — Tae = i) N s dé khic phuc van d& néu trén.
Céch thuc hién cta sang ché duoc d& xuat chi tiét sau day.

Phuong an cua sang ché dé xuét phuong phép guri chudi mao dau truy cap
ngau nhién. FIG.3 1a so d6 gian luge clia sang ché. Tram gbc trong FIG.3 c6 thé
1 tram géc 20 trong FIG.1. Thiét bi du cubi trong FIG.3 c6 thé 1a thiét bi dau
cudi 10 trong FIG.1, 14, thiét bi ddu cudi 10A hodc thiét bi dau cudi 10B. Nhu
duoc biéu dién trong FIG.3, Phuong phap nay bao gbm céac budc sau.

Budc 301: Tram gbe gii thong tin chi bao dén thiét bi dau cubi. Thong tin
chi béo c6 thé bao gém mot hodc hai loai thong tin chi bo sau: chi s6 Nes va s6
chudi gbe logic.

Buéce 301 1a budce tuy chon.
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Mot cach tuy chon, thong tin chi bao dugce str dung dé chi bao chi sb Nes
duoc sir dung khi thiét bi dau cudi thu chudi mao dau truy cap ngu nhién. Théng
tin chi bdo chi béo chi sé Nes dugc sit dung bang cach sir dung tin hiéu
zeroCorrelationZoneConfig-r14. Pham vi gia tri cua chi sd Nes 14 tir 0 dén 12.
Quan hé anh xa gitta chi s6 Ncs va gia tri Ncs duge biéu dién trong Bang 1, Bang
2, hodc Bang 3. Str dung Bang 1 lam vi du, néu chi s6 Ncs trong tin hiéu thong
bao cua tram géc 1a 6, gia tri Ncs muc tiéu la 46.

Bang 1 Bing anh xa ciia cac chi s6 Nes va Nes

Chi s6 Nes Ncs
0 15
1 18
2 22
3 26
4 32
5 38
6 46
7 55
8 68
9 82
10 100
11 128
12 158

Str dung Bang 2 lam vi du, néu chi s6 Ncs muc tiéu trong tin hidu thong béo
cua tram géc 1a 12, gia tri Ncs muyc tiéu la 137.

Bang 2 Bang anh xa ciia cac chi so Ncs va Nes

Chi s Nes Necs
0 15
18
22
26
32
38
46
55
68
82
100

Oloo|Q|[n|n|H W

—
(e
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11 128
12 137

Str dung Bang 3 lam vi du, néu chi s6 Ncs duge mang trong tin hidu thong

bao cda tram géc la 11, Nesla 118.

Bang 3 Bing anh xa ciia cac chi so Necs va Nes

Chi s6 Nes Ncs
0 15
1 18
2 22
3 26
4 32
5 38
6 46
7 55
8 68
9 82
10 100
11 118
12 137

Mot cach tuy chon, thong tin chi bdo duoc sir dung dé chi dan thu dugc sb
chudi gbc 16gic bt dAu ctia chudi mao dau truy cép ngau nhién.

Vi du, sb chudi gbc 1dgic 0 tuong tng véi s6 chudi gbe vatly =129, va s&
chudi gbc 16gic 837 twong Gmg voi s6 chudi gbc vatly »=610. Mt cach tuy chon,
tin hiéu thong bao chi bao sb chudi gbc 16gic dugce st dung béi thiét bi dau cubdi
béng cach st dung tin hiéu rootSequencelndex-r14. C6 mdi quan hé dnh xa mot-
mdt gifta s& chudi gbc 16gic (rootSequencelndex-r14) va s6 chudi gbe vat Iy .
Vi du, sb chudi goc 16gic 0 twong tmg voi s6 chudi gbe #=129, va s6 chudi gbc
1dgic 837 tuong Umng voi s6 chudi gbe vatly #=610.

Budc 302: Thiét bi ddu cudi giri chudi mao dAu truy cap ngau nhién.

Trong bude 302, thiét bi dau cubi giri chudi mao du truy cap ngiu nhién
x,, ().

Trong phuong an cla sang ché, max biéu dién cho gid tri 16n nhét duoc chon,

vi du max(0,1)=1, va max(4,5)=5. min biéu dién cho gié tri nho nhét dugc chon,
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vi du, min(0,1)=0, va min(4,5)=4. || biéu dién viéc lam tron xuéng )
nguyén gan nhét. Nghia 13, néu r béang 2,5, |¥] bang 2. Vi du, |v/54 | biéu
dién viéc lam tron v/7% xubng sb nguyén gin nhat. mod biéu dién hoat dong
modun, vi du, 4mod2=0, va Smod2=1.

Mot cach tuy chon, thiét bi dau cudi thu gia tri Nes va sd chudi gbe vt 1y
dua trén thong tin chi bdo cua tram gdc. Thiét bi déu cubi xac dinh x,,(7) dua
trén gi4 tri Nes va s6 chudi gbe vat ly.

x,,(m)=x,((n+C,)modN,.). Chudi ZC (Zadoff-Chu) c6 s6 chudi gbc 1a u

_ un(n+1)

duge xac dinh bang: y ()= "N 0<n<N, -1, Nz la d0 dai chuoi cia
u > -

x,(n), va thiét bi dAu cudi chon sb chudi dich chuyén v trong pham vi tir 0 dén

(i oy Py + T +a% 1) Moi quan hé gitta v va gia tri d¢ dich vong C, théa man:

Vv RA — ... ,RA _RA
Z - [ RA J"‘ (vmodngs )N e v=0,1, Ay, Ahin + "’smn -1
Ay
= —RA RA RA |, —RA | =RA
Cv = dstan + (V nsluﬂngroup shiﬂ )NCS V= nshlﬁngroup + ”shiﬁ >t >nshiﬁngroup + nshiﬁ + nshiﬁ -1
= —RA _ S=RA —RA |, ZRA RA RA |, —RA , =RA , =RA
d start + (V nshlﬁngrcup nshiﬁ - nshiﬂ )NCS V= nshnﬂngroup + nshiﬁ + nshiﬁ >t ’nshiﬂngroup + nshiﬁ + nshiﬁ + nshiﬁ -1

Tuong duong v6i didu d6 khi 0<v<@iinis, +7ih -1, gid tri d§ dich vong C,
thoa méan cong thuce (1):

C, = dm{ % ' J+ (vmodn’ia )N s

shift
(1)
Khi  (n5nme, + s —1) <v < (0 npm, + e + 5 =1, gid tri d0 dich vong C, thda

man cong thic (2):

Cv = stan + (V nsluftngroup s]nft )NCS
2)
Kl’ll (nshlﬂngroup +ﬁs§i¢t +ﬁshlﬁ 1) <v= (nsh)ﬁ ‘group +nsh|ﬂ +nslnf/ +nshlﬂ 1) gla trl do dlCh Vong C

thda mén cong thic (3):
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I RA _RA —RA =RA
C, =dgm +(v— it group — Mshife — Agin )V s

3)
Trong d6 N¢s 1a sb nguyén.

P dugc x4c dinh 1a sé nguyén khong 4m nhd nhit théa mén
(pxu)mod N, =1,

2 P 0<p<N,./2
du thoa man d” et p p . Z(,/ ‘ ‘
N,.—p nguoclai (otherwise)

x,,(n) cé cach thirc thue hién khac.

Cach thuc thuc hién 1:

r N, +N 2 = = =
R NVge T WNgs z RA RA RA- Z7RA ZRaA >
Be 4 < du < 7 N ZC nshift 9 dstart 9 ngroup ) nshift > Panifi s Paice dsrart , va ds/an

thda mén cac cong thirc (4) dén (11):

. {4@ ~N,. }
N CS
4)
d, = 4d, = Ny 4% N
(%)
o _| 4,
it
(6)
i max({ N,.-3d,-n -d,, }’O)
NCS
(7)
it =| min(d, ~n,, d,,,. 4d, =Ny ~TiNe)/ Nes |
(8)
dpy = Nye =3, +n%-d . + 7N
9)
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nshifr

%%:%(O—HMWL@%)Mdfqﬁhfdmﬁ+nmeﬁ%J(&a—A@;ﬁﬁﬁMgn/NﬁJ_=m

d.vlarl = NZC _2du + nRA d + ﬁRA NCS

group “Ystart shift

Cach thtc thuc hién 2:

Dé = Nzc <d, < —‘NZC _ NCS nRA d nRA 7S [T A d

I 3 ) shift o start 9 group 9 nshjﬁ 9

<
o3~
Q

shit 5 Tshint start 2 start

thao man cac cdng thic (12) dén (19):

(12)

(13)

(14)

(15)

(16)

RA _{Nzc _3du J
Poip = TN
cs

_ R4
d.s'tarr - NZC - 3du + ns/vifl ’ NCS

RA  _ du
ngroup - d
start

4d —N,. —n™ -d
h-:;:{ﬁ :max(t u zc group start ’0)
' N,
cs

group ’

=RA . RA —RA
Popip = me<du -n Ayarns Nze =3, = Tyig Nes ) / Neg J

_ RA —RA
c=d, g d g Neg

start u group start
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Cach thtrc thuc hién 3:

N,.+N, 2N,

Dé : Sdu < 9 nsiﬁ’( 9 dstart 9 ngrzo\up 9 ﬁsl;Aﬁ 9 ﬁs]:i?t 9 %—siil?l 9 C—Z_Smr; 9 Vé— C?Sm”
thoa mén céc cong thirc (20) dén (27):
RA _{301” _NZCJ
e
NCS
(20)

dslarr = 3du - NZC + nﬁﬁ ’ NCS

21
d
ne = —
o dslart
(22)
N,.—-2d —n™ .d
h—;;j}[ — maX({ zc u group start J> 0)
NCS
(23)

s, =0
(24)

gsrart =0
(25)

},:ls‘lf’l‘;j‘i =0
(26)

;s'larl = 0
(27)
Cach thtrc thuc hién 4:
Bé 2]\5]ZC < dl, S% 9 nmt 5 dstan s n?r‘gup ) ﬁsl:u/_t\i 5 ﬁsﬁi‘?ﬁ s %sr;;?l s ;y[ar" 9 Vé gstarl

thao man céc cong thic (28) dén (35):
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RA _ [NZC _2du J
iy = —
NCS

(28)

Ay = 2Ny =2d, ) + n.:;f’fl *Neg

(29)
N — dll
(30)
3d =N,.—-n™ .d
’/_Zsl/?;lﬁ = max([ ! ZCN Meronp " stan J’ 0)
cs
(3D
Ty =0
(32)
ZI{I}‘I = 0
(33)
ﬁﬂﬁfﬁ =0
(34)
gsrarl = 0
(35)

Khi thiét bi ddu cudi giri chudi mao dau truy cap ngiu nhién theo phuong
phép néu trén, muc do thanh cong cua truy cap ngau nhién c6 thé duoc cai thién.
Déi véi cach thire thuc hién 1 dén cach thic thyc hién 4, thiét bi dau cudi chi
¢6 thé thuc hién bét ky mot trong cach thtrc thuc hién 1 dén céch thirc thuc hién
4. Ngoai ra, thiét bi dau cubi co6 thé thuc hién bét ky su két hop ndo ctia cach thirc
thuc hién 1 dén cach thirc thyc hién 4. Vi dy, thiét bi diu cubi chi thyc hién cach

r [N . K . A A 5 e RA RA —RA =
thtrc thuc hién 1. Khi thiét bi dau cudi g *,,("), Mg, dearns Mgowps Pans i

shift 9

=RA
Phint 5 ds[a"[ b

twong tng véi %,,(n) théaman cac cong thire tlr (4) dén (11).
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Ngoai ra, thiét bi dAu cudi thuc thién cach thirc thuc hién 1 dén cach thic thyc
hién 4.

Budc 303: Tram gdc phét hién tin hiéu chudi mao dau truy cdp ngiu nhién
thu duoc.

Trong budc 303, tram gbc phét hién tin hidu chudi mao dau truy cap ngau
nhién thu duoc dugc gt boi thiét bi ddu cudi. Thir nhét, tram gdc nhan tin higu
chudi mao dau truy cap ngau nhién duge gl boi thiét bi ddu cudi, va sau d6 phét
hién tin hiéu chudi mao dau truy cap ngau nhién thu dugc dya trén x,,(n). Péi
v6i bidu thiic va giai thich ctia *,,(n), hdy vién din dén budc 302. Céc chi tiét
khong dugc mo ta lai nira.

Tram gbc c6 thé phét hién tin hidu chudi mao d4u truy cép ngau nhién thu
duoc trong cac cach thie tuy chon sau.

M0ot cach tuy chon, tram géc tudn tu chon va di chuyén cac sb chudi dich
chuyén v trong pham vi tr 0 dén (M + i + Ty +7 1) ,dé thu duoc
x,,(m=x,((n+C,)modN,.) tuong ing. Tram géc phat hién tin hiéu chudi mao dau
truy cap ngau nhién thu duge dya vao timg x,,(n) thu dugc. Mot cach tuy chon,
tram gdc thuc hién, dua trén x,,(n) thu dugc, phét hién lién quan c6 thé duoc
thuc hién trong mién thoi gian, hodc phat hién co6 thé duoc thuc hién trong mién
tan s dua trén céach thirc phat hién mién tan sb twong tmg véi mién thoi gian cach
thire phat hién lién quan.

Déi v6i cach thire thue hién 1 dén cach thic thuc hién 4 trong bude 302, thiét
bi tram gbc c6 thé chi thuc hién bt ky mét trong cac cach thire thuc hién 1 dén
cach thire thuc hién 4. Ngoai ra, thiét bi diu cudi c6 thé thuc hién bt ky sy ket
hop ndo cta cach thire thyce hién 1 dén céch thiie thuc hién 4. Vi dy, thiét bi dau

A 9 . A , , . A . 4 . X Ko o e RA
cudi chi thuc hién cach thirc thuc hién 1. Khi thiét bi dau cudi gui X, (1), ng

RA —RA =RA =RA =
dstar‘f s ngmup 9 nshift s Manitt s Ponin » ds/arl >

i

va 4 twong ing véi X,,(n) thda mén cac

cong thirc tir (4) dén (11). Ngoai ra, thiét bi dau cudi thyc thign cach thirc thuc

hién 1 dén céch thire thuc hién 4.
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Tram gdc phat hién tin hiéu chudi mao dau truy cap ngiu nhién thu dugc. Do
d6, khi céc thiét bi dAu cudi khac giri ddng thoi cac chudi mao dau truy cap ngiu
nhién va cdc chudi mao ddu truy cdp ngau nhién cua céc thiét bi dau cubi khac
twong (mg v&i C, khéc, nhidu 14n nhau gitta cac thiét bi dau cudi c6 thé tranh
duoc, do d6 cai thién mirc d6 thanh coéng cia truy cap ngau nhién.

Phuong phap trong cac phuong &n cua sang ché duge mo ta chi tiét ¢ trén
v6i vién din dén FIG.3. Thiét bi dau cudi va tram gbe trong céc phuong 4n clia
séng ché dugc mb ta chi tiét dudi day véi vién dan dén FIG.4 va FIG.S.

Nhu bidu didn & FIG.4, phuong an cta sang ché d& xuat thiét bi dau cubi 10
dugc bidu dién trong FIG.1. Thiét bi dau cudi 10 c6 thé 1a thiét bi dau cubi 10A
hoic 12 thiét bi ddu cudi 10B va bao gém:

bd xir Iy 401, dugc cAu hinh dé xac dinh chudi mao déu truy cip ngiu
nhién x,,(n), trong d6 X,,(n) thda man x,,(n)=x,((n+C)modN,), chudi ZC

(Zadoff-Chu) ¢6 sb <chudi gbc 1a » dugc xic dinh bang:

mun(n+l
iy (n+1)

x,(n)=e "=, 0<n<N,-1) N, 13 do dai chudi ctia x,(#), mod biéu dién

>

hoat dong mdédun, va C, thdéa man:

Y RA = oo pRA pRA L SRA
Dyon [ RA J+ (vmodn; )N v=0,1, 10 ain + Papin 1
shift
5 RA_RA  —RA _ RA_RA |, —RA RA _RA |, —RA , TRA _
C, =1 dgan + (V= N Moo, — Mt )Nes V= Agia Noroup + s> ™" 5Manite Pgroup T Psnie T Pnin 1
= RA_RA —RA =RA _ _RA_RA , —RA , =RA RA _RA , —RA , =RA , =RA
dstan + (V - nshiﬁngroup - nshiﬂ - nshi& )NCS V= nshiﬂ ngroup + nshiﬂ + nshiﬁ >t ’nshiﬂngroup + nshiﬁ + nshiﬁ + nshiﬁ - 1’

trong d6 N¢s 1a s6 nguyén, va:

2 N + N 2 _ — = =
A zC CS RA RA RA =RA =RA N\
de 4 = du < 7N ZC » nshiﬁ s start 9 ngroup D nshift s Maniee s Papise dmm s va

thda man:

[l

start
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nRA _ 4d” - NZC
shift — N
CcS
_ RA
Ay =4d, = Nyo + 15,5 Neg
L% - { du
group
ds/al‘l
N,.-3d —-n™ .d
—_— Z X » ¢ o
n_ﬁ?f, — max( C u group start , 0)
NCS
=R4 _ . i
nshifl - me (d g)oup ds/ar/ b 4d NZC sh/leCS' ) / NCSJ
dslarl - 3d + ngloup dSlalI +nslnﬁN
=R4 _ . —RA RA T =R4
nshifr - L((l —min (1: nshiﬁ‘ )) (du g} oup dxtwl ) + Inln (1 n shift ) (4du - NZC s/ule ))/ NCS J - nyh[/l
= _— )
dslazl - NZC - 2d + ngloup dslart + nshifl NCS >
2 2 N - N —_ = = ==
A zc —es RA RA RA  =RA  Zpa A
de 7NZC < d,, < 3 9 nshift 9 start 5 ng'roup 9 nshift 9 nshift 9 nshiﬂ 9 dmm 9 va
théa man:
nRA _ NZC - 3d“
shifi N
CcS
— R4
dslart - NZC - 3du + nShlfI NCS
RA  _ du
ngroup - d
start
—RA 4dl N e gmup start
7% = max( ,0)
shift N
(&
=RA __ : RA —RA
nsh[ﬂ - Lmln (du - ngmup ’ dslarl > NZC - 3du .ShlﬂN )/NCSJ
= _ RA RA
dsrart d + ng/ oup dslarl sh/ﬂN
=Rr4 _ = .
nsh[ﬂ - 0 dsta)t - 0 >
2 N,.+N, 2N — = = =
A zc cs zc RA RA RA =RA  =pa A
de 3 < du < 9 nshlft ) dstart 9 ngroup 9 nshift 9 Pgpiny D shift 9 dsnm 9 va

thdéa man:
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RA  _ 3dzz — NZC
nshiﬁ - N
CS

d. =3du‘Nzc+n§;ﬂ'N

start CS
nRA = du -

wrow | hodc

start
RA

—RA __ N "~ 2du group dslar(
ns‘hiﬁ - maX( ,O)

o N,

CS

= _ = _ =Rr4 _ = _ .
nsh[/‘i - O’ dstarl - 0’ nshiﬂ - O’ dstart =0 >

A ZC zZC cs RA RA —RA =RA =RrA \
de 5 S du S 2 9 shift » dstaﬂ H ngroux) 5 nshift s Mhitts Manin dslarl , va

d. théa man:
start

i zc — 2d
sh/fl NCS

3Iall 2(N7C 2d )+ nY/‘l{fl NCS

- N zc du
group d
start

3d,-N A
—ﬁslli.;}r — max(\‘ c group start J’ 0)
NCS

_sh/fr ddfall O’ slz/ft Jsmr} =0 ’
trong d6 d, thoa man:

P 0< p<N,/2 \

d, = , .y vVa
Nye—p ngugelai (otherwise)

P duogc xac dinh 13 s6 nguyén khéng 4m nhd nhét thoa mén

(pxu)mod N, =1; va

bd giri 402, duoc cu hinh dé giri x,, ().

9
A
beé
Y RA
dsmn /RA ‘t_‘- (vadns]\ift )NCS V= 0 1 group shlﬂ + nslufl -1
shift
5 RA _RA RA =RA
C\y - dslan + (V nsluftngmup shiﬂ )NCS V= nshlﬂ ‘group + nsluﬁ st nsl\il‘l”group + nshxﬁ + nsl\iﬁ -1 9 trong
= RA RA _ —RA _=RA _ RA RA
dslan + (V nslufl ngroup nsl\iﬂ - ns]\il'l)NCS V= nshiflngroup sluf( + nsluﬂ >t nsluﬂ group + nshlﬂ + nsluft + nsluﬂ 1’

N =

I3 r A 9 Ja A ° =RA =
caich thic thuc hién cia sang che, khi 7;=0 va 7g,#0

49



47291 50/86

20 duoc biéu dién & FIG.1. Tram géc 20 bao gé)m:

bo thu 501, duogc cAu hinh dé nhan tin hiéu chudi mao dau truy cép
ngau nhién; va

bd xtr Iy 502, duge cAu hinh dé xi 1y tin hidu chudi mao dau truy cép
ngAu nhién dya trén chudi mao dau ngu nhién x,,(7), trong d6 x,,(7) théa man

x,,(m)=x,((n+C,)mod N,.), chudi ZC (Zadoff-Chu) c6 s6 chudi goc la » dugc

zun(n+1)

4 . M R =J Y n N e X 9
xac dinh bang: y (n)=e "¢ , 0<n<N,-1) N, 1a @6 dai chudi cia x,(n),

mod biéu dién hoat dong mdédun, va C, thoa man:

v RA = A 7
dstan ra |t (vadnshiﬁ )NCS V= 051’ ngroup shift + nshlﬁ -1
nshiﬁ
5 —RA RA_RA , —RA , =RA
Cv - d + (V nshlﬁ ngroup shiﬁ )NCS V=n, uﬂngroup + nshih st ’nshiﬂ ngroup + nshih + nshiﬂ -1
= —RA _ =RA _ _RA —RA , =RA
d start + (V nsluﬁngmup nshiﬁ - nshiﬁ )NCS V= nshiﬁ ngroup + nshiﬁ + nshiﬁ [ ’nshxﬁ group + nshlﬁ + nshxﬂ + nshlﬁ 1’

trong d6 N la so nguyén; va

. N, +N, 2 -
A cS RA RA RA =RA =RA S
de 4 <d <z N7C D nshlft ) dstart 9 ngroup ) nshift 9 Phige s Psnint » dstarl s va
4 théa man:
start
e {4d ~ Ny j
shlfl
NCS
. RA
dsla/'l - 4du - NZC + ns/n'fl ' NCS
nRA ) { d“ J
‘group
dsla/v
N,.-3d -n™ .d
—RA __ zC u group start
My = Max( N ,0)
CcS
_RA RA
shlf/ l_mln (d/ ngroup ’ dsrart > 4du - NZC A/Hfl NCS ) / NCSJ
dsmr( = 3d + ngloup dslml + nbhlfl‘NCS
=RA _ . —RA RA . —RA
nsh[ﬂ - [((1 —min (15 n.s'h/‘f/ )) (du - ngraup ’ dslarr) +min (17 nshw ) (4du - NZC ShlfIN )) / NCS’ J shlff
d, =Nyg—-2d,+n% .d +75%N, :
start zc group start shifi= " CS s
2 2 Nzc - Ncs RA RA —RA =RA =raA = \
de 7NZC = du < s ”smﬁ ° dstaﬂ s ngroup s nshift s Penitt s Panin » dslarl b va
4. thoaman:

start

51



Sl

47291 51/86

R4 _ N c 3du

Popiri =
&

d.vtall - 3d +nshlfl NCS
I’ZRA _ du

group d

start

—RA 4dzz - NZC - group dslarl
Ay = Max( ,0)

o N,

CS

Ry = me(d - d s Ny =3d, — _A%Ns)/Nch

group start >

dslart - d + l’l group dstarl +7, shift N CS
=RpA = _
nsh{fr 09 dvtarr 0 ’

A CcS zC =RA =RA \
dé 3 : d = 5 ° shift » start s Mgroup s Phshift s Mshitt s Menin 5 d siart > ¥V

théa man:
start

RA _ 3du -N, zC

Poin = N
CcS
_ RA

dstarl - 3du - NZC + nsh[ﬂ ’ NCS
nRA — du o

o = | hoac

start

—RA __ NZC —2du g)oup stan
nsh[/i - maX(
_RA _ = _ =4 = )

\/uft - O’ dstart - O’ nsh(ﬁ O’ dvtart 0 H

x 2N N,.—N, _ _ -

A zC ZC CS RA RA —RA —=RA —RA \
de 5 < du < 9 s ns}uﬂ ) dstart ) ngroup b nshift s Maniee s Panin s dx,ar, s va

4. théa man

RA _ \‘NZC —Zdu J
nshift - N
cs

=2(Ny-—2d,)+ nshrfr Nes

Yfal/

ng:‘iup = \\Nidc - d” “

start
—RA 3d NZC g/ oup ~ % start
ns'/n‘ﬁ = max( s 0)
' N,
cs
=RA _ = = p—rd _
nshifl - 0’ dslar/ 0, shift 0, dslarr 0 >
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trong d6 d, thoa mén:

J = P 0 p<Ny /2
“ |Ny—p ngugelai (otherwise)’

P 1a sb nguyén khong 4m nho nhét thdéa mén (pxu)mod N, =1.

Khi tram gbc thu chudi mao dAu truy cdp ngau nhién, nhidu 14n nhau gitta
c4c thiét bi dAu cudi co thé tranh dugc trong md trudng chuyén dong toc do cao.

Vi du, tham s cta chudi mao déu truy cdp ngiu nhién 1a »=220 va
N =15 . Nhu duoc biéu dién trong FIG.2b, gi4 tri do dich vong thoa mén didu
kién1la C, = 0,15,30,45,121,136,315,330 , trong trudong hop nay, d, =225, Khi tram
gbc phat hién chudi mao dau truy cap ngiu nhién c6 gid tri d6 dich vong 1a 0, gid
tri cuc dai c6 thé xay ra tai cac vi tri cia 15 gia tri dich chuyén tir gia tri do dich
vong 389, 614, 0, 225, hodc 450. Khi tram gbc phat hién chudi mao dau truy cap
ng?tu nhién c6 gia tri do dich vong 1a 330, gid tri cuc dai co thé xuét hién tai cac
vi tri ctia 15 gié tri dich chuyén bat dau tir gia tri d dich vong 719, 105, 330, 555,
hodc 780. Céc gia tri cyc dai ma hai chudi c6 thé khong trung nhau, do d6 tranh
duoc su khong rd rang trong qua trinh phat hién tram gbc va nhidu 1an nhau gitta
c4c thiét bi dau cudi.

+N

/( . ye ,( ’ ’ . A o N 2 7 re
Do1 v6i bon cach thice thyc hién cua —”Tciéd,, <N (twong ung voi

. , . n . 2 N,.—N, , re
cach thirc thuc hién 1 trong budce 302), 7NZC <d, S—ZC—3—C5— (twong Umg véi cach

, ‘n , N, +N, 2N , re s .
thtre thuc hién 2 trong budce 302), —%ﬁ <d, < —Sﬁ (twong Ung vai cach thic
[N r 2\ 2NZC NZ - NCS r & r ’
thuc hién 3 trong bude 302), va <d, S—T—— (twong ung vai cach thuc

thuc hién 4 trong bude 302), bd xir Iy 502 ¢6 thé dugce cau hinh chi dé thyc hién
bét ky mdt trong sd céc céch thte thuc hién 1 dén cach thic thuc hién 4. Ngoai
ra, bd xtr Iy 502 co thé thuc hién xtr Iy chi dua trén bét ky su két hop nao cua cach
thirc thuc hién 1 dén cach thic thyc hién 4. Vi du, bo xtr Iy 502 chi thuc hién cach

A . A 2 r J'4 . RA RA —RA = =
thuc hién 1. Khi bo xir Iy 502 x4c dinh %,,("), 14, e, 7 Tgins Tamns Tan

group > shift
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d, ,vd 4 matuong tmg v6i %,,() thoa min cic cong thic (4) dén (11).

start

Ngoai ra, bd xtr y 502 thyc hién céch thirc thuc hién 1 dén cach thirc thuc hién 4.

Thiét bi ddu cudi 10 bao gdm bd xir Iy 601, bd truyén 602, va bo thu 603
duoc biéu din trong FIG.6. Tram gbc 20 bao gdm bo xir Iy 702, bo truyén 703,
va bd thu 701 dugc biéu dién trong FIG.7.

Bo xtr ly 401 ¢6 thé cu thé 1a bo xir Iy 601. Bo gri 402 c6 thé cu thé 12 bd
truyén 602. B& nhan 403 c6 thé cu thé 12 bo nhan 603. B xit Iy 502 c6 thé cy thé
14 bo xtt Iy 702. BO gtri 503 ¢6 thé cu thé 12 bd truyén 703. B nhan 501 c6 thé cu
thé 13 bo nhan 701.

Cén hiéu ring trong phuong 4n ndy ctia sang ché, cac bo xir Iy 601 va 702
c6 thé 13 bd xtr Iy trung tdm (Central Processing Unit, viét tit "CPU"), hodc bo xir
Iy 601 va 702 c6 thé 1a bo xir Iy muc dich chung khéc, bd xt 1y tin hiéu k§ thuét
s6 (DSP), mach tich hop danh riéng cho ting dung (ASIC), mang codng 1ap trinh
truong (FPGA), hoic thiét bi 16gic c6 thé 1ap trinh dugc khac, cong rdi hodc thiét
bi 16gic transito, thanh phﬁn phén cing roi, hoac tuong ty. Bo xur ly muc dich
chung ¢6 thé 1a bo vi xir Iy, hodic bd xir Iy c6 thé 14 bat ky bd xir ly thong thuong
hodc tuong tu.

Cé4c muc tiéu, gidi phap k¥ thudt va hiéu qua co loi cua sang ché dugc mo ta
chi tiét hon trong cac cach thtrc thuc hién cu thé néu trén. Can hiéu réng cac mo
ta néu trén chi 1a cac cach thic thuc hién cu thé cua sang ché, nhung khong nham
muc dich giéi han pham vi bao vé cua sang ché. Moi stra ddi, thay thé tuong
duong hodc cai tién dugc thuc hién dya trén cac giadi phap k¥ thuat cua sang ché

phai ndm trong pham vi bao vé cuia sang ché.
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YEU CAUBAO HQ
1. Phuong phép gt chudi mao déu truy nhap ngau nhién trong thiét bi dung cho

hé thdng truyén thong, bao gdm cac bude:

9 ° //‘\" N\ :\ A 'I‘\/ °A x n r
gli chuéi mao dau truy nhdp ngau nhién 1) , trong do

n)=x,((n+C,)mod N % x (i re K e A o \ A qas .
% () =%, (1 +C) ZC) chudi %) véi sé chudi goc cua ¥ va do dai chuodi

i I+J )

\=e¢ V/‘ ] S 2 .
cua N thoa man (') € , 0Si<Npe -1 , mod thé hién hoat dong

modun, va G 1a d6 dich chu ky ma thda man:

v RA = coo gRA pRA L pRA
dslz\n [ RA J+ (vadnshiﬂ )NCS V= 0’1 ° ’ngmupnshifl + RN 1
shift
_J _ RA_RA , =RA _ _RA_RA  —RA  ZRA _
C, =9y +(v— nshlﬁngroup shiﬂ)NCS V= g Paroup + Panins ™" Mhin Pgroup T Psnin T Psnin 1
= —RA _ =RA _ _RA_RA RA , =RA RA
dsl'lrt + (V nshlﬂngroup nshifl - nshiﬂ)NCS V= nshiﬁngmup + nshiﬂ + nshil't’ o nshlfl group + nshlﬂ + nshlﬁ + nshlfl 1’

. N y A A \
trong d6 ¢ 1a sO nguyén; va

Z. . Mcigd”<%]\[zc d RA —RA _ = =
doi véi 4 7

=RA
P start Pgroup Apige LAY shift start V@
9 9 9 9 b 9 9

QL

=S

QU

sar - thoa man:

RA _ 4d” -N zc
n shifi — —]\7—
cs

_ RA
ds/arl - 4du - NZC + nshifl ’ NCS

n RA du
group d
start

N,.-3d,—n™ -d
—RA _ zC u g/aup start
A = max({ ,0)

NCS
=RA RA
nslufl Lmln (d ngroup ’ d.smr/ > 4d1/ - NZC .S/ﬂﬁNCS) / NCSJ

5 _ RA —R4
dsrarl - N 3d +n d tart + nshileCS

group s

= RA : —RA —RA =RA
nxh/ﬁ L((l mln (1 n.shlf( )) (du - ngl'oup ’ dsrar/ ) +min (1’ nshif/ ) (4du - NZC - nx/ziﬁNCS )) / NCS J s/nfl
= _ RA =RA .

dsfa/l - 2d + ngmup dsmrt + nshileCS >

trong do % théa man:

4 :{p 0<p<N,. /2
" Ny — T 1 oA
2P ngugc lai . va

P dugc xac dinh la s6 nguyén khong 4m nho nhit ma théa man
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(pxu)mod N, =1

2y, <d <N Nes

2. Phuong phép theo diém 1, trong d6 d6i véi 7 3, it Pstan

RA —RA — =RA
Nyo 7% mes d. s
group | shift , Agpig , it Csiar g Pstar thda man:

RA _{Nzc _3du J
ns/”fﬁ - N
cs
d

_ RA
start — NZC - 3du + nshlfl ’ NCS

}’IRA _ du
group d
start

4d,— N, —
Nes

My = me(d — N d

group start ?

L

n

g/ oup start
)

—RA _
Ay = MAX(

Ny =3d, -7, CS)/NCSJ

=d +n™ .d

start u group start

—RA
+ g0 Neg

NptlNes g e,

55/86

3. Phuong phap theo diém 1 hodc 2, trong d6 dbi véi 3 5, i

1

RA —RA = =Ra
=RA ~
dstart , Mgroup , Mgy , [Manin Mahig , D yian , va s thda man:

o 3d,— N,
shlﬂ NCS

d, . =3d —N, + n.ﬁfﬂ “Nig

start

n RA _ du
‘group d
start

N, —2d, -

u g) oup slart

[

nvh,ﬂ max(

=RA _ il
Ryn =0, d

start

&

=0

- O’ nshlﬂ 03

start

2Nzc <d SNZC—NCS oA d

4. Phuong phap theo diém 1, trong d6 doi voi 3 2, Tin,

RA —RA — =RA
=RA ~
group , nshiﬂ R Agnin s Apin , dsmrr , Vé. start thé aman:

QU

n

56

start
s
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A zc — 2d
sluf/ NCS

slal( 2(N7C

start

—RA _ 3dl NZC gluup dslml
My = max(

RA
2d,)+ Nopis N

:

5. Phuong phép theo diém 1, trong d6:

RA
nshlft dstart

slufl

~0.d

start —

d6i v6i Nes Sdv<Na!3
ns;qk?ﬂ=|_dlt/NCS_l
Ay = 4d, + 136 Neg

start

gr-:up = l_NZC/dstar(J

shlft = max(L(NZC d, ngﬁupdsm)/ Nes _LO); va

RA
AN ,

d6i voi Nee!35d, SWNe=Neo)/4.

nﬁﬁx = L(Nzc - 4du)/Ncs_!
dstart = 4d + nshlﬂN

n;ﬁup = l_dll /dstanJ

s = min (max(L(du - n;f)\updsm )/NCS _LO), nit )

6. Phuong phép theo diém 1, trong d6:

2 N, . —N
L. re - NZC < du < = = nRA
doi véi 3, Tt

il

thda man:

Nes
_ RA
Ay =Ny =3d, + 1 - Neg

dll J
slal !
= max(

start

RA
n group

4d, - NZC

group

dslarl 0)
\hlﬂ >
S

N,.-3d, -

shlfl Lmln (

= -d

g/ oup

gr aup sla/‘l >

+ nw,N

starl

57

RA
group

d

56/86

—RA

,va it thoa man:

d ntA . ke ) ~
sart - Dgowp vy st thoa man:

RA

—RA = = =
=—RA

group d

2

shift Aeise shift start
9 9 b

N

\
start R R va

shlﬁ Nes ) / NCSJ
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N—ZC-—-*-N—CS <d < 2Ny RA RA —RA  —
abi vai 3 ! 5 Ngin Oyt Mwow  Denine 7
01 VOl 5 5 N 5 5 shift 5
duan théa man:
i “[M}
shift — N
(&
d,  =3d —N, +ni -N,
start u zc shift CcS
group
d.ﬂ'lal'l
N, -2d —n™ .d
ﬁs%; — maX( ZC u group start , O)
NCS
=RA = =RA _ = _ .
ns/n’ﬁ = 09 dstar/ = O’ nshl_’ﬁ - O’ dslm'l =0 s Vé.
2N o d, < Noe = Nes RA RA  —RA  —
dél Vé’l 5 ! 2 R nshiﬁ , dstart’ ngroup , nshiﬁ, ﬁm\ ,
4y thda man:
nRA _l\NZC _2du
shift — N
cs
RA
ooy = 2(N e — 2d,)+ g Nes
RA _ M
ngroup - d
start
3d __N _nR;jJu 'dsa'
ﬁ!;:ﬁ — lnaX( u zc group tart ,O)
' Nes
=4 = =p4 = _
nsh{'ﬂ = 07 dsml'l = 0’ nsh[ﬁ = O’ dslarl - 0
7. Phuong phép theo diém 5, trong do:
2 N zc N, cs
Ko pe ;NZC <d, s—= 3 1/15111!“15‘;t dstm n;ﬁup ﬁ:;f; aRA
doi voi : : , : , i

Q

sar - thda man:

58

=RA
Mgy
9

3

shift
b

3

shift
5

57/86

dslarl . Vé'

d ., Y
start , Va

j § Y
start , Va



RA _LNZC _3du J
Pawp =\ 7 N
CcS

_ RA
d - NZC - 3du + n.s‘hl_'ﬂ ’ NCS

start

VIRA _ du
group
\Ial 1

4d NZC gl oup start 0
sl1lﬁ maX( 5 )
,S
min N, —3d, -7 Nes )| N,
shzﬂ gmup sla;t’ zC u shift* " CS CS
_ RA
slarl - group dsla/l + nvhlﬁN
=pd = .
nxh(fl - O’ d.&‘rarl =0 >
NZC +NCS 2NZ(’ e
. —E=—=<d,<— R g kA FRA =g a7
doi voi 3 5, Min | Gsan | Mwow | Tin M T Goan v
d » h 9 ~
- thoa man:
RA _ 3du —_NZC
opin = N
CS
d,., =3d,— Ny +nj, N,
start u zC shifi CcS
RA  _ du
ngroup - d
start
RA
—RA _ NZC - 2du - ngroup ) dslart 0
My = max( ~ ,0)
CS
=RA __ = _ =p4 = _
nxhlﬁ - O’ dslarl O’ nshg‘i - O’ dstarl =0 > Vé
2N N,.—N,
zc e cs _ —
Ko ;e 5 < dll < 2 nRA d nRA }/_ZRA ZRA %RA d <
601 Vo1 ) shift , start , group R shift , shift shift R start va

QL

sar - thda man:

RA _LNZC —2dn‘l
nshifl - N
CcS

sfall 2(]\]ZC 2d ) + nxh/ﬁ‘ NCS

nRA _ N 7c du
group d
start

ﬁgjfjﬁ — maX( 3d NZC gmup ds‘rarr , 0)
‘ N,

cS
nshiﬁ = O dsla)l 0’ A/Hﬁ =0, d.sla/l =0

8. Phuong phéap theo diém bét ky trong sb cac diém 1, 2, 6 va 7, con bao gom

59



budc:
thu thong tin chi bao ma dugc sir dung d& chi béo chi s6 Ncs.
9. Phuong phép theo diém 8, trong d6 quan hé 4nh xa gifra chi sd Nes va gia tri

cua Ncs thdéa man:

Chi s6 Nes Ncs
0 15
1 18
2 22
3 26
4 32
5 38
6 46
7 55
8 68
9 82
10 100
11 118
12 137

10. Phuong phép theo diém bét ky trong s céc diém 1, 2, 6 va 7, con bao gdm
budc:

thu nhan sb chudi gbc 16gic, trong d6 s6 chudi gbe 16gic duge két hop véi s6
chudi gbc %
11. Phuong phép gt chudi mao dAu truy nhap ngau nhién trong thiét bi ding cho

hé théng truyén thong, bao gbm céc budc:

92 ® ’/‘\/ . \ l‘\ N ,: A x n 14
gii chudi mao dau truy nhdp ngau nhién () , trong do
x, (n)=x,((n+C,)mod N, X ' re A Xe A \ 3A qnc X
M =%n+C) ZC) chudi () véi sé chudi goc cua ¥ va do dai chudi
_ i)
. T N . .,
. N, . ~_ X (I)=¢ “©  0<i<N,. -1 2 1A A
cua ~'2¢ théa man ( ) y z¢” % mod thé hién hoat dong
~ \ C \ ~ e \ \ 2 ~
modun, va — 1a do dich chu ky ma théa mén:
slan \\ RA J+ (vadnslI{:i\ﬂ )NCS V= O 1 g oup sl ift + nsh:[\ 1
slnﬂ
v = c_l'mrt (V nshlﬂngroup shiﬁ)NCS V= ns]:ﬁ\ngroup + nshll‘l ' ns]l{;:\ﬂ gl’Olp + nshnﬂ + nshlﬂ 1
CZHH + (V nshlﬁngroup nsm - ﬁsm)NCS V= nshiﬂngmup + nshiﬂ + nshiﬂ [ ’nshi[\ngroup + nshiﬂ + nshift + ﬁs‘]?i?l _1’
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trong do Nes 13 56 nguyén; va

, 2 ; <M§ SFA g nRA FRA =g A T
Ao 7o hi tart hi ﬁ . n ] \
601 VvO1 7 3 , shift , sta 5 group , shift R shift shift R start R va

il

sar thoa man:

nifﬁ — tNZC _3du J
" NCS‘

d,. =N, -3d,+ nj};,?,, “ N

start

nRA _ du
group d
start

ﬁsh,’ﬂ = max ( 4d N zc "~ gloup start , 0)
' N
CcS

‘h//‘l Lmln gmup dstarl b N 3d ShlﬂNCS ) / NCS J
= —PR4
dslarl d group dslarl + nsh[ﬁ N CcS
=R4 _ = _ .
nshiﬁ - 0’ dsrarl =0 >

trong d6 % thoa man:

B _{p 0<p<N, /2

Ny =p nguoc lai vz

P duoc xac dinh 1a s6 nguyén khong am nho nhat ma thoa man

(pxu)mod Nye =1

) ) Ny +Nes d, c2Nge Y
12. Phuong phap theo diém 11, trong d6 doi vo1 3 5, it etat
RA —RA  — = = =
ngroup R nshiﬁ R ns‘éﬁt R Pliy R ds/ar'l , Vé d start thoa man

nRA — |\3du — NZC J
shift
' Nes

_ RA
Ay =3d, =Ny + 15 Neg

RA _ du
n group d
start

—RA _ NZC - 2du gmup start
At = max(

=p4 _ = _ =p4 B =

nS/’IIfI - 09 dstar‘l - 0’ sh/f/ - 09 dsraz/ 0

61
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2NZC <d < Nzc _Nc‘s
13. Phuong phép theo diém 11 hodc 12, trong d6 doi véi 3 ' 2 ,
RA RA —RA  — =R 3 =
Ponigy , dstan , Myroup , shift , nsi;\'t , Mg , dslarl , va ds/arl théa man:
o { o —2d,
v/nfl
NCS B
RA
slall 2(ZVZC du) + nshift ’ NCS
RA NZC —du
ng/'m/p - d
start
3d, —N,.—n™ -d..
ﬁslli,;’ — lnaX( u zC group start )0)
NCS

A =0,d =0, 7% =0,d,,, =0

start

14. Phuong phap theo diém 11 ho#c 12, trong do:

RA RA
Nesg<d, <Ny /5 , ”smﬁ dstart n

, —RA
doi véi g y3 nin thda man:

ns]:?ﬂ = I_du/NCSJ
d,..=4d, + ni4 Neg

start

;ﬁup LNZC/dstan_\
shlﬂ - maxq,(NZC - 4d aroup stan )/NCSJO)

N,./5<d, < N,.—N)/4 ”smﬂ d nRA . A

doi voi st Ugowp yg Ushift théa man:

ns‘;ﬁi = L(Nzc - 4du)/Ncs_!
dstart = 4d + nshlﬁN

n:r‘:up = du/dstart_|
ﬁs}:&\’t = min (lnax (l_(du - n;r/:updstan )/NCS ..LO)’ ”m)
15. Phuong phap theo diém 11 hodc 12, con bao gdbm budc:
thu thong tin chi bao ma duoc st dung d8 chi bao chi s6 Ncs.
16. Phuong phap theo diém 15, trong d6 quan hé 4nh xa gifra chi s6 Ncs va gia tri

cua Ncs thdoa man:
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Chi s6 Nes Nes
0 15
1 18
2 22
3 26
4 32
5 38
6 46
7 55
8 68
9 82
10 100
11 118
12 137

17. Phuong phap theo diém 11 hogic 12, con bao gém bude:

thu nhén s6 chudi gbc 1ogic, trong d6 s6 chudi gbc 16gic dugc két hop vdi s6
chudi gbc .
18. Phuong phap gui chudi mao dau truy nhap ngiu nhién trong thiét bi dung cho
hé théng truyén théng, bao gdm céc budc:

x,, (1)

gi chudi mao dau truy nhdp ngau nhién , trong doé

x, . (n)=x ((n+C,)mod N. . ' re K X A . v 4A qa: .
wm=x,((n+C,) ) , chuoi () véi sé chudi goc ctia ¥ va dd dai chuoi
_ )

J
V= ¢ NZ(‘ 1 ] — 2 . A A
cua Ny théa man (l) =€ g 0<i<Np 1‘, mod thé hién hoat dong

modun, va & 1a do dich chu ky ma théa mén:

v RA =01, R LR
Ayan { RA j"' (vmodng )N s v=0,1," Ay, Mapice T Fepin 1
shift
_Jl3 RA RA _ —RA _ RA_RA , —RA ___ RA_RA  -RA | ZRA _
Cv - dslﬂrl + (V - nshiﬂngroup nshiﬁ )NCS V= nshiﬂ ngroup + nshiﬂ > ’nshiﬂ ngroup + nshiﬁ + nshi[\ 1
= RA _RA —RA _=RA _ _RA _RA —RA |, =RA RA _RA —RA , =RA , =RA
Ay T (V= i Moy — Patin. ~ Manin Wes V= Agingon T i+ Papin> ™" sManin Pgroup T Asnine + Msnin + Agin —1,

. N, LA A \
trong d6 ~'<S 1a sO nguyeén; va

NZC+NCS de<2NZC RA d RA —RA —RaA = j

A & n.. n .. / n N
dO]. VOl 3 5 , shift ) start , group 5 shift , Agnin R shift R start va

Q

s thda man:
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RA 3du - NZC
nsh[ﬁ _lk N ‘l
CcS

_ RA
d - 3du - NZC + nsh(ﬂ ’ NCS

start

RA _ du
ngl‘oup - d
start

N,.—2d —

’—/l—ylz,;iﬁ — maX({ zc u gl oup slali J

=RA =~ =p4 = .
nsh(/i = 09 dslarl = O’ n\/’llfl = O’ dstazl 0 >
trong do 4 thoa man:

, { p 0<p<N, /2
C " = .

Ny —p nguoc lai . va

P dugc x4c dinh 13 s6 nguyén khong 4m nhdé nhat ma thoa mén

(p><u)mOdNZC =1

) i Zoe < du <2tze " cs RA d
19. Phuong phép theo diém 18, trong dé doi voi 5 2 , Manin | st

RA —RA — =RA =
n Moo nf e d x
group shift , LRNTS , shift , sart Ny Q  start thoa man:

nfjAf — {NZC — 2du J
shift NCS

slmr 2(]VZC 2d ) + nsluﬁ NCS

nRA _ Nzc — du
group — d
start

{361, ~ N, -

—RA
Ay = max( N
cs

&

d
g/ oup 7 start
. 0)

w—0.d,, =07 =0d,, =0

nsh[ﬂ start start

20. Phuong phap theo diém 18 hoic 19, trong do:

RA RA —
Neg$d, <Ny /5 My d n N7

S RA ) ~
doi1 voi st gowp yg Ushit thda man:

nsll{:ﬁ = I_du/NCS_‘

dstan = 4d + n?h?ﬂNCS

group I_NZC/dstar(J

nshiﬁ = max(l_(NZC - du - n:riupdstan)/NCS _LO), va

—RA
wow vy it thoa man:

. .. N../5<d <(N,.—N-.)/4 n d nRA
doi voi "'« u 7~ Nes) , Tonin | Pstart
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nsl:ﬁ’l = |_<NZC - 4du)/NCSJ
dstart = NZC - 4du + nsi?ﬂNCS

o = L4/ |
e = min(max(]_(d” - ngﬁupdm)/Ncs JO), ns}ff‘;ﬂ)

S

21. Phuong phap theo diém 18 hodc 19, con bao gbm budc:
thu thong tin chi bao ma dugc sir dung d& chi bao chi s6 Ncs.
22. Phuong phap theo diém 21, trong d6 quan hé anh xa gitra chi s6 Ncs va gid tri

cua Ncs thdéa man:

Necs
15
18
22
26
32
38
46
55
68
82
100
118
137

Chi

72]
Z
e
7]

— —_
oy I = R R SN R Bl Bl Dl Ll el 12

23. Phuong phap theo diém 18 hogc 19, con bao gébm budc:

thu nhén s6 chudi gbc 16gic, trong d6 s& chudi gbe 16gic duoc két hop v6i s6
chudi gbc %
24. Phuong phap gui chudi mao dau truy nhap ngiu nhién trong thiét bi ding cho
hé théng truyén thong, bao gdm cac budc:

X, (1)

gii chudi mao dau truy nhdp ngau nhién , trong do

= +C )mod N. xo x (i Lo K Xe A v A qnc X.
%, () =%, ((n+C,)mo ZC), chudi () véisé chudi goc cua ¥ va do dai chuoi
_ i)

Iy — e "’VZ(* [ — 9 . A A
cua N théa man " (1) = R 0<i< Ny 1, mod thé hién hoat dong

médun, va & 14 d6 dich chu ky ma thoa mén:
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—RA
shrt L J+ (vadnshlfl )NCS V= 0’17 o group shlﬂ + nshlﬂ 1
shlﬂ
i RA _ —=RA _ _RA RA_RA , —RA , =RA
Cv - d (V shx(‘lngroup nshiﬂ )NCS V= nshlfl group + nShlﬂ > nshift ngroup + nshi[\ + nshift
= —RA _ =RA _ —RA | =RA RA RA
dsl'lrl + (V nshxﬁngroup nshi[l - nshift )NCS V= nshiﬂ ngroup + nshiﬂ + nshifl [ ’nshiﬂngroup

, N . X A \
trong d6 ' la s6 nguyén; va

2N, SduSNZC_NCS RA g RA _RA

A 70 . n n.. —=RA
hift start ) hift ng:
do1 vl 5 2 , shift ] art | group shift | apin

Y

sar thoa man:

RA _{NZC _2duJ
nsh[fl - N
CcS

dpy =2(Nye —2d, )+ns/z/fl Neg

ngiup = LNg = d” J

start

3d,~ Ny —no -d.,.
ﬁxl’i,;lﬁ — max(“ u c glaup start J, 0)
‘ Neg

A =0,d,,, =01 =0.d,, =

shrf/ start

trong do % thoa man:

J ={P 0£p<NZ(,'/2
“ ANg-p nguoc lai 3

9

-1

—RA , =RA , =RA
+ Agig T Penin T Panin

=RrA

Pypin
9

d

start

_1,

65/86

, va

P duoc x4c dinh 13 s6 nguyén khong 4m nh6é nhat ma thoa méan

(pxu)moszc =1
25. Phuong phap theo diém 24, trong d6:

r RA RA —_—
déi VO"i Ncs < d“ < NZC /5 R nShlﬁ ds ngroup N N

RA 2
,va st thoa man:

n:}:;i = ‘_du/NCSJ
dstan = 4d1/ + nshlﬁN
ngr:up = l_NZC /dstan_\
ﬁs];ﬁt = max(].(NZC - 4du group start )/NCS _LO)

ddi véi NZC/SSduS(NZC_Ncs)M, nShlﬁ d neo N7

66
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”sitﬁ% = L(Nzc - 4du)/NCSJ
dstart = NZC - 4dz/ + nsll{-ii\ﬂNCS

n;ﬁup = ‘_du / dstanJ
T = min (max (]_(d,, - n;’:updstm ) / Neg _LO) ni )

26. Phuong phép theo diém 24 hoc 25, con bao gdm budc:
thu théng tin chi bao ma duge sir dung dé chi béo chi s6 Ncs.
27. Phuong phap theo diém 26, trong d6 quan hé anh xa gifta chi s6 Ncs va gia tri

cua Ncs thoa man:

Chi

Z
@

Ncs
15
18
22
26
32
38
46
55
68
82
100
118
137

72}

SIS |e|w|on|w | |w =S o

28. Phuong phép theo diém 24 hodc 25, con bao gdm budc:

thu nhan sb chudi gbc 1dgic, trong d6 s& chudi gbe 16gic dugc két hop véi s6
chudi gbe %
29. Thiét bi truyén thong dung cho hé théng truyén thong, trong d6 thiét bi nay
dwoc cAu hinh dé thuc hién phuong phap theo diém bat ky trong s6 céc diem 1,2,
6,va’.
30. Thiét bi truyén thong dung cho hé théng truyén thong, trong do thiét bi nay
duoc cAu hinh dé thyc hién phuong phap theo diem 11 hodc 12.
31. Thiét bi truyén théng dung cho hé théng truyén thong, trong do thiét bi nay
duoc cAu hinh dé thuc hién phuong phap theo diém 18 hodc 19.
32. Thiét bi truyén thong dung cho hé théng truyén thong, trong do thiét bi nay
duoc cAu hinh dé thuc hién phuong phap theo diém 24 hodc 25.
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33. Thiét bi theo didm 32, trong d6 thiét bi nay 1a thiét bi dau cudi.
34, Phuong phép thu chudi mao dAu truy nhap ngau nhién trong thiét bi dung cho

hé théng truyén thong, bao gdm céc budc:

X S A A X <A X n r
thu chudi mao dau truy nhdp ngau nhién ) , trong do
x (n)=x ((n+C,)modN. X j e A X X o NPT X
M =x+C) Zc), chudi () véi sb chudi gbe ctia # va do dai chudi

+1
_jmu(z )

N Nge : B N A
cua Nze thoa man s (i)=e , 0<i<Npe—1 , mod thé hién hoat dong

modun, va G 13 do dich chu ky ma théa man:

RA _
dstan [ Y RA ‘\4— (VmOdnshiﬁ )NCS V= O 1 group shxﬂ + nsh\ﬂ 1
Aghin
= RA RA , —RA , =RA
Cv = dsnrl + (V nsh\ﬁngroup shift)NCS V= nsluﬂ ngroup + nshlﬁ’ o nshinngrcup + nshiﬂ + nshiﬁ -1
= =RA _ = RA _RA —RA , =RA |, =RA
Ay + (V= ”smnngroup nshifl Ay )Nes V= nshiﬁngroup + ”shm + ”shin >t sMgninMgroup T Manin + Psnin T Pehine — 1,
trong do Nes 1356 nguyén; va
N,.+N 2 _
o NaetNegg 2y g e g o Ew o g
d01 VOl 4 7 shift . start , group R shift R shift R shift R start R va

S

sar thOa man:

RA _ 4du _ NZC
nsh(’fl - N
cs

RA
d 0 =4d, = Ny +ng, - Neg

start

RA  _ du
ngTo' p d
start

Ny =3d, =1 A
ﬁsl;fﬁ — max([ zC u gloup start A\,O)
4 Nes

=RA RA
n:/ufl Lmll’l (d/ ngroup ’ dslar/ > 4du - NZC shlfl CS ) / NCS J

_ —RA
dsrarr - 3d + ngloup dslal't + n.vhiﬁNCS

P = [((1 —min (L)) (d, 1%, - )+ min (1755 ) (4d, = Ny - m Ny ) )/ NCSJ 7

= — 4
d, =Ny —2d, +nee dy, +Nes

start group

trong do % thoa man:

4 :{p 0<p <Ny /2
N,.— p i \
P nguoc lai v

P dwoc x4c dinh 1a s6 nguyén khong dm nhd nhét ma théa man

68
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(pxu)modNZC =1

2 -N,
=N, <d, < N = Nes o, J
3 R nshiﬁ R start ,

35. Phuong phap theo diém 34, trong d6 d6i voi 7

RA —RA  —pa % ;
. n N . . 2\ . 2 ~ .
group R shift R shift 5 shift 5 start R va start thoa man.

RA _{NZC_3d11J

CcS

d, =N, —3d,+ njj;?,, “Neg

start

nRA _ du
group
s tart

QL

n

4d, ~N,. -
gzoup start
W, = max( ,0)
—RA
Ahlfl ‘_mln( gmup sla/l > NZC - 3du shlﬂN ) / NCS J
.s'larl = g/oup dsrazl + njhlﬂN
=RrA = _
nsh{ﬂ = 0’ dslarl O
Ny + N <d <= 2Ny
36. Phuong phéap theo diém 34 hodc 35, trong d6 ddi vai 3 S
RA RA —RA = S S =
nShlﬁ dStart ngroup R nshiﬁ R nsﬁﬁt R nshiﬁ 5 dslarf R Vé' dslar/ théa mﬁn:
RA _ 3du -N zc
nsh(ﬂ - N
CcS
RA
Ay =3d, = Nye + gy “Neg
group
dstar‘l
N,.—2d —
—RA __ zc u group slari
My = MAX(
=pA = =p4 '="
n‘\'hrﬁ = 09 dslarl = 0’ nShlfl O slml 0
2Nzc <d < Nzc _Ncs
37. Phuong phap theo diém 34 hodc 35, trong d6 doi véi > 2

RA RA —RA  — =rA
=RA
Pnigy , dstart , Pgroup , Plohify , Pgnin , Agin , d start va “san thda man:

Ll
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wi | Ny —2d,
shlﬁ NCQ

Ay =2(Nye =24, )+”§;jﬁ “Neg

nRA — NZC _du
group d

start

—RA 3d NZC gzoup dsrarl
My = max( ,0)
N,
CS
=RA _ = _ =p4 = _
nsh{ﬁ - 0’ start 0, nshiﬁ =0 dslarl =0

38. Phuong phap theo diém 34, trong do:

i RA RA —RA
ddi voi Nes du <Nz !5 T dstart, Myow ya it théa man:

ns]:iA;l = l_du/NCS_J
dstart = 4dll + ni\iAﬁNCS

(}:":up = ..NZC /dstan.J

Shlﬂ rnaxq,(NZC - 4d group start )/NCS _LO)

N, /5<d, <(Nye=Ne)/ 4 1l G Moy gy P

Ko e n 2 ~
doi véi it Psrt - Tgow yg it thoa man:

Mo, = I_(Nzc - 4du)/NCS_|
dyy = Ny —4d, + ni Neg
;'ii‘up =14, /dy ]
i = mm maxQ(d group start)/ Nes JO) nshlﬁ)

39. Phuong phap theo diém 34, trong do:

— <4 RA RA —RA =
. —=RA =RA
Ppigy , dstart , L — , RN , Anige s Poin , dslarl

L

sar thOa man:

RA __ NZC _3du
Popiri = N
CS

RA
Ay = Ny =3d, + Popin * Nes

start

nRA _ du
group d
start

4d, - N, -
Nes

=RA . RA
n.vh(ﬂ = Lmln (du - ngl‘oup ’ dslarl > NZC - 3du shlﬂ NCS ) / NCS J

group start
;0)

—RA _
Ao = max(

RA —RA
start du +n group dslarl + nsh(ﬂ N, CcS
=RA _ = _ A
n.vh{/i - 0’ d.vlarl =0 >
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NptNes oy N,

Koo ge e
dor voi 3 5 , shift ,

i

sar - thda man:

RA 3du — NZC
nsl”lﬁ - N
CS

d, . =3d,—N, + njjjj.ﬁ N

start

RA du
n group ~ d
start

N, —2d, -

u gl oup slar(

__.RA _
Ay = max(

=RA - _ =p4 _
nsh[ﬁ = O’ dslarl - O’ n&hlﬂ - 0’ dslall 0
N,.—N

, ) 2NZC < du < A8 CS nRA

doi voi 2 , | shift
dvan thda mén:

RA __ Nzc _2du

n.vhifr - N
[ a
RA
sla/l 2(NZC _2d )+ nslzifl ' NCS

d

start

mo | Nye=da
ngronp -

RA
—RA __ 3du B NZC gloup dsta/f 0)
Ty = Max( m ,
cs

=RA
yin =0, =07 Y,"ﬁ =0,d

start

=0

start

40. Phuong phap theo diém 38, trong do:

ENZCSdUSM RA

A &) n..
doi vai 7 3, Meing

Q.

sar - thda man:

71

d

start
)

d

start
5

n

n

RA

group
b

RA

group
9

RA
group

—RA

nshiﬂ
9

—RA

Popig
9

nshiﬂ
)

=RA
Py
9

—=RA

Agpige
9

=—RA
n

shift
b

=RA

Plopigy
9

=RrA

AN
9

=RA

nshiﬁ
b

d

start

d

start

d

start

70/86
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71/86
o tNK ~3d, J
\hlfl
NCS
_ RA
Ay = Nye =3d, + Ao * Nes
d
RA [
ngrolzp = t :
s/a/l
4d, - N. d,
_Sh,/[ max( zc g/oup start ,O)
S
me( Nye —3d, =%, Nes )/ Neg |
\hlﬁ gloup sla/‘l’ zc u shift= " CS CcS
— —RA
éfall - g/uup dstail + nsh/ﬂNCi'
=p4 _ = _ i
n.\'hlfl - 09 dslarl =0 5
N,-+N 2N
7. . _—Q < d —Zg— nRA d nRA ﬁRA —=RA ERA j
do1 voi 3 5 shift | Tstart o Tgrowp shift | Peniee | Ppin , st va
dyan thoa man:
RA __ 3du - NZC
Agpin = N
cS
Ay =3d, =Ny + ”mﬂ “Neg
group
dslal‘l
N,.-2d -
—RA _ zC u grop tart
7y = Max( v %
— = =p4 = )
nsh[ﬂ = O’ dslarl = O’ nslnﬂ = O’ dslall 0 ° Vé.
2N N,.—N,
, <4, < Zc s RA pRA ZRA  —  Zma 7
doi voi 5 2 Mshite start | group Ponie , Pin. | Mige , st va
dyan thoa man:
iy { o —2d,
shlﬁ
NCS i
RA
Ay = 2Ny —2d,) + 11, *Nes
group
dstar/ |
3d, - N d,.
ﬁs];/,; :max( c gmup start )0)
NCS
=RA = RA =
.\h/ﬁ ds/arr xhif/ =0, dwau =0
41. Phuong phap theo diem bat ky trong so céc diém 34, 35, 39 va 40, con bao
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gdm budc:
giri thong tin chi bao ma dugc str dung 8 chi bao chi s6 Nes.
42. Phuong phap theo diém 39, trong d6 quan hé anh xa gifta chi s6 Necs va gid tri

cta Ncs théa man:

Necs
15
18
22
26
32
38
46
55
63
82
100
118
137

175]

o = N3-S0 BRSNS T D bl S [

Chi

Z
@

[u—
[\S)

43. Phuong phap theo diém bét ky trong s6 cac diém 34, 35, 39 va 40, con bao
gbm budc:

chi béo s chudi gbe 16gic, trong do sb chudi gbe 1ogic duge két hop véi sb
chudi gbec %
44. Phuong phap thu chudi mao dau truy nhap ngiu nhién trong thiét bi dung cho

hé thdng truyén thong, bao gdm céc budc:

X \ A N X [N X n r
thu chudi mao dau truy nhdp ngau nhién () , trong do
x, (n)=x,((n+C,)mod N, X i rs A Xe A o \ 3A NS X.
(=5, ) ZC) chudi %) véisd chudi gbc clia # va do dai chudi
_jmaditl)
. N , ~ x("):e' Noe 0<i<N,. -1 2 1A A
cua ~'2¢ théa man , z¢7'  mod thé hién hoat dong
N \ C \ ~ M \ \ 2 ~
mddun, va — 13 d6 dich chu ky ma thoa man:
sl1rt [ RA j-l- (vadns;xk?ﬂ )NCS V= 0’1" : n:r?up sl};ﬁl + nshn -1
Shlfl
v = gst (V nshlﬁngmup sl il‘t)N Ccs V= nS;‘R/l\ﬁ grmp + }’l ' ns}}'nji\ﬂn;l\:up + ﬁsm + ﬁsm -1
gsnrt + (V nshlﬂ ngroup ﬁs]l?i/?l - ﬁsm\)NCS V= ns;\RAII group + nshxﬂ + ns\uﬂ : n:l?l‘t group + nshlﬁ + nshlﬂ. + nsh.n 1>
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trong do Nes 1a sb nguyeén; va

2 N,.—N..
. =N, <d <—2* -G d RA —RA  —, = 5
doil voi 7 Plghify , start , group | Phify , i’lsh,ﬁ Ayin , start_ va
dyen théa man:
shifi N
CS
dslml - N 3d + nsh//l ’ NCS
‘group
dxlarl
4d,— N,
—RA __ group start
Aopin = max( N ,0)
CS
=RA _ . RA
n.s'h(/i - \\mln (du - ngl‘oup ’ ds'larl 4 3d h/ﬂ CS ) / NCS J
dsla/i = d + ngroup dsla)! + nShlle
=R4 = .
né'hl'f’ = O’ dslar/ =0 >
trong do a, théa man:
d {P 0Sp<NZC‘/2
TNy - nguoc lai 3
2~ P guoc 13 , va

P dugc x4ac dinh la s6 nguyén khong am nhd nhat ma thoa méin

(p><u)m0dNZC =1.

NuetNes g 2o

45. Phuong phép theo diém 44, trong d6 dbi véi 3 S

RA
nshift R start
RA —RA  — =ra 3

Nye  niA gt d A
growp shift , Popige , | shift start @ start thoa man:

RA 3du B NZC
Ao = {N—J

CcS

Sl

n

_ RA
dslar/ - 3du - NZC + nsh(‘ﬁ ’ NCS

n RA du
group d
start

—RA __ NZC - 2du g/oup wa;t
Ry = MAX(

=p4 = _ =y E

nsh[ﬁ - O’ dslarl - O’ nshlﬂ - 0 star/ =0
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2Nzc <d SNZC_NCS

46. Phuong phap theo diém 44 hoic 45, trong d6 d6i véi 5 2

RA RA —RA — =RA =
n d n n,. 77 RA . N
shift | “start - Tgroup shift - Pain - enin - Csar yg o “stan thda man:

R4 _ NZC — 2du
nslziﬁ - N
CcS

xlall 2(JVZC 2d ) + nshlﬂ NCS

RA N B —du

start
RA
—N,.—n,. -d
zc group start
,0)

(N8
QL

NCS

=0,7% =0,d,,, =0

start

3d
—R4 _ u
R = max({

S0 d

shifi start

47. Phuong phéap theo diém 44 hoc 45, trong d6:

RA

, RA —RA
do1 voi Neg<d, <Ny /5 , nshlﬁ dstart Mgroup , va Py thda man:

nslltﬁi = l_du/NCSJ
Ay = 4d,, + e N

:::up = LNZC/dstanJ
shlﬁ = max(l_(NZC - 4d group start )/NCS_LO)

, _ RA RA —RA
d61 Vé’l ]\[ZC/5 Sdu S(]\TZC NCS)/4’ Popin , dstart , ngroup , Vé Plnigy théa man:
RA
Agpig = L(Nzc - 4d1/)/NCSJ
dy = —4d, + ni Neg

n;:gup = l_ u /dstan_l
ﬁsl:?ﬁ = min (max(l_(d“ - n;ﬁupdstart )/NCS JO)’ ns};ﬁl)
48. Phuong phap theo diém 44 hodc 45, con bao gbm budc:
gui thong tin chi bdo ma dugc str dung dé chi bao chi s Nes.
49. Phuong phép theo diém 48, trong d6 quan hé anh xa gitra chi s6 Nes va gid tri

cua Ncs thdéa man:
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Chi s Necs Ncs
0 15
1 18
2 22
3 26
4 32
5 38
6 46
7 55
8 68
9 82
10 100
11 118
12 137

50. Phuong phép theo diém 44 hoic 45, con bao gbm budc:

chi bao s6 chudi gbe ldgic, trong d6 sb chudi gbc 16gic duoc két hop véi sb
chubi gbe .
51. Phuong phéap thu chudi mao d4u truy nhép ngau nhién trong thiét bi ding cho
hé théng truyén thong, bao gdm cac bude:

X, (1)

thu chudi mao dau truy nhdp ngdu nhién , trong do

X =x (n+C,)modN. X j re A X X ) PP .
() =x,((n+C,) ZC), chudi %) véi s6 chudi goc cua ¥ va dd dai chuoi

_mui(i+l)

A Ny . _ . A
cua N thoa man (7)=e , 0=i< Ny 1, mod thé hién hoat dong

modun, va Coa do6 dich chu ky ma théa man:

v RA — e RA RA -RA —_—
Do [ RA J+ (vmodng;g )N ¢ v =0,1,0 Ay iy + Ay, =1
hift
_J3 RA RA _ —RA _ RA_RA , =RA _ RA_RA  —RA | SRA _
C, =93y (V= Pgin Agronp = Aanin MNes V = Agin Moroup T Phins """ sPshin Peroup T Penin + Psnin 1
=5 RA _RA —RA _ =RA _ _RA _RA —RA |, =RA RA _RA —RA , =RA , =RA
Agart + (V= N Py — Mgy — Bgin WNes V= Agia P + Agin + Agins ™ 5 Pain Pyroup T Anin + A T Papin — L,
N 13 <A AL x
trong do la s6 nguyén; va
N P N cs 2N 2 _
o TEESLg TR g gm o Ew T
dOl VO1 3 ) shift 5 start 5 group 5 shift , shift N shift R start R va

QL

sar - thoa man:
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RA 3du — NZ('
A = [TJ

cS
_ RA
dslarl - 3du - NZC + nsh/fl ’ NCS

R4 _ du
n group d
start

N,.-2d, —
—R4A _ zc u g) oz/p slall
Ay = max({

1l

nyy =0, d

— =p4 _
shift start O’ nshlﬂ - 0’

U

=0 ;

start

trong d6 % thoa man:

J ={p 0<p<N, /2

Nye=p nguoe lai 3

76/86

P duoc x4c dinh 13 sO nguyén khong am nhdé nhat ma thoa mén

(pxu)mod N, =1

2Nzc <d SNZC—NCS

52. Phuong phéap theo diém 51, trong d6 déi véi 5 2, Tain

RA —RA — =RA =
n Nge 7w nye d X
group R shift s Aghigy R shift R start R va start thoa man

RA _{Nzc —2d1/ J
n-Yhff/ - N
cs

Ay =2(Ny =24, )+nsluﬁ “Neg

N,.—-d
RA  _ C u
ngl'oup - { Zd J

start

3d,—N,. d,
ﬁsﬁ;’ — max(L u g/aup start J’ 0)
' Neg

N8

—0,d

start

—0,d_ =07

.\lnfl start

=0

slufl
53. Phuong phép theo diém 51 ho#c 52, trong do:

RA RA —RA
N =d, <Ny /5 , Ponigy , dstart , Mgroup , va RN thda man:

ddi véi
”gfi\ﬁ = ‘.du/NCSJ
dstart = 4d1/ + n:;?ﬂNCS
:r?up I_NZC /dstanJ
shlﬁ - max(].(NZC - 4d group stan)/NCS J’O)

d6i voi Nyel55d, < Nzc"Ncs)/4, WA d, . ne s T
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My = l.(Nzc - 4du)/NCSJ
dstart = NZC - 4du + nsiji:} NCS

My = [, /e |
Mg = min (max (]_(du - ng'/:updstart ) / Neg JO), nis )

54. Phuong phép theo diém 51 hoic 52, con bao gdm bude:
gti thong tin chi bdo ma dugc st dung dé chi béo chi s6 Ncs.
55. Phuong phap theo diém 54, trong d6 quan hé anh xa gitta chi s6 Ncs va gid tri

cua Ncs thoa man:

Chi s6 Nes Ncs
0 15
1 18
2 22
3 26
4 32
5 38
6 46
7 55
8 68
9 82
10 100
11 118
12 137

56. Phuong phéap theo diém 51 hogc 52, con bao gbm budc:

chi béo s6 chudi gdc 16gic, trong do s6 chudi gbce 16gic duoc két hop v6i s6
chudi gbe %
57. Phuong phap thu chudi mao dau truy nhap ngu nhién trong thiét bi dung cho
hé théng truyén théng, bao gdm cac bude:

X, (1)

thu chudi mao dau truy nhip ngiu nhién , trong do

u,y

= +C )mod . x (i re K Xe A v aA qae X
%, (1) =x,(n+C,) NZC), chudi () véi sé chudi goc cia ¥ vadg dai chuoi

i (i+l)

x,()=e Y 0<i<N,-1

Nz thoa man , <~ mod thé hién hoat dong

cua

mbdun, va & 13 d6 dich chu ky ma théa mén:
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RA
slan [ RA J+ (vadnshift )NCS V= O 1 group shll'l + nshlﬁ 1
sh1ﬁ
_JF —RA __ _RA RA _ —RA _ =RA
v - d start (V nshll‘\ ngroup shlfl )NCS V= nshlft ngroup + nshifl > ’nshiﬂngroup + nshiﬁ + nshifl
= —RA =RA —RA =RA RA __RA
d start + (V nshlﬁngroup nshiﬁ - nshi(‘t )NCS V= nshxﬁ ngroup + nshin + nshiﬂ 5t nshlnngroup

. N s A A \
trong d6 'S 1a sO nguyén; va

2NZC< <NZC_NCS RA g RA —RA
L. ;o - - ‘ ! =RA
dOl VO1 5 ! 2 ) Pshin 5 start P Meroup 5 Psnis s Pshin P

Q

st thOa man:

RA _lNzc _2du J
Ron = N
cs

Ay =2(Nye =2d,) + nshlfl Nes
nRA — 1\N 7c du J

group

dslarr
3d - N -d
—RA u zc gl oup start
A = max(| N ,0)
CcS

= RA _ = = _ .

T/llfl - 0 dslml 0’ s/ufl =0, ds/arl =0 >

trong do 4 thoa man:

_{p OSP<NZC‘/2
N,.—p 1 2
2c " F ngugc lai ,va

-1

—RA |, =RA |, =RA
+ Agig. T Nenin T Panin

=RA
shift
9

-1,

78/86

, va

P dugc xac dinh 13 sO nguyén khong 4m nhdé nhat ma thoa méan

(pxu)modNZC :l.

58. Phuong phép theo diém 57, trong d6:

, RA RA —RA

dbi voi Nes <dy <Ny !5 Tain dstart, Mlgowe 3 Tsnitt théa méan:
RA

Aohie = |.du/NCSJ

_ RA
Ayan = 4d, +NgiaNes

n;(r‘;\up = I_NZC /dstartJ
ﬁsl;:; = max(l_(NZC - 4du - n?r?updstart )/NCS_LO); va

ddi véi NZC/SSduS(NZC_Ncs)/4, Mo Gy Mo vy i

79
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nsl;/?ﬂ = ‘_(NZC - 4d1/)/NCSJ
ds(an = NZC - 4du + nsRh/i\ﬂ NCS

ng],);/:up = '.du / dstart_’
ﬁs]}?i?‘t = min (max q_(d,, - n;ﬁupdstart )/Ncs lol ”s};ﬁi )

59. Phuong phép theo diém 57 hodc 58, con bao gbm budc:
oiri thong tin chi bao ma duge sir dung dé chi bao chi s6 Nes.
60. Phuong phép theo diém 59, trong d6 quan hé 4nh xa gifta chi s6 Nes va gia tri

cua Ncs thoa man:

Chi s6 Nes Ncs
0 15
1 18
2 22
3 26
4 32
5 38
6 46
7 55
8 68
9 82
10 100
11 118
12 137

61. Phuong phap theo diém 57 hoic 58, con bao gém budc:

chi bao sé chudi gbc 16gic, trong do s& chudi gbe 16gic dugc két hop v&i sb
chudi gbec .
62. Thiét bi ding cho hé théng truyén thong, trong d6 thiét bi nay duge cu hinh
d8 thuc hién phuong phéap theo diém bat ky trong sb cac diém 34, 35,39 va 40.
63. Thiét bi dung cho hé théng truyén thong, trong dé thiét bi nay duoc cAu hinh
dé thuc hién phuong phép theo diém 44 hoic 45.
64. Thiét bi ding cho hé théng truyén thong, trong d6 thiét bi nay duge cu hinh
d8 thuc hién phuong phép theo diém 51 hogc 52.
65. Thiét bi ding cho hé théng truyén thong, trong d6 thiét bi nay duge céu hinh
dé thuc hién phuong phép theo diém 57 hodc 58.
66. Thiét bi theo diém 65, trong do thiét bi nay 1a tram gbc.
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ns}lk‘iAﬂ = |..(NZC - 4du)/NCSJ
dstan = NZC - 4du + nsRhA;ﬂNCS

ngl,{l"(?up = l_du / dstar(J
A% = min(max((d, - %, ) /Nes JOJnEs )

59. Phuong phép theo diém 57 hoic 58, con bao gdbm bude:
guri thong tin chi bio ma duoc st dung dé chi bao chi s Nes.
60. Phuong phap theo diém 59, trong d6 quan hé anh xa giita chi s6 Ncs va gia tri

cua Ncs thdéa man:

Chi s6 Nes Necs
0 15
1 18
2 22
3 26
4 32
5 38
6 46
7 55
8 68
9 82
10 100
11 118
12 137

61. Phuong phép theo diém 57 hoic 58, con bao gdm budc:

chi béo s6 chudi gbc 16gic, trong d6 sb chudi gbe 1dgic duge két hop v6i sb
chudi gbc .
62. Thiét bi dung cho hé théng truyén thong, trong d6 thiét bi nay duoc céu hinh
d8 thuc hién phuong phép theo diém bt ky trong sb céc diém 34, 35, 39 va 40.
63. Thiét bi ding cho hé théng truyén théng, trong d6 thiét bi nay dwoc cu hinh
dé thuc hién phuong phép theo diém 44 hoic 45.
64. Thiét bi ding cho hé théng truyén thong, trong do thiét bi nay dugc céu hinh
dé thuc hién phuong phép theo diém 51 hodc 52.
65. Thiét bi dung cho hé théng truyén thong, trong do thiét bi nay dwoc cu hinh
dé thuc hién phuong phép theo diém 57 hoic 58.
66. Thiét bi theo didm 65, trong d6 thiét bi nay 1a tram gdc.
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67. Hé théng truyén thong bao gdm thiét bi dau cudi va tram gbc, trong do thiét

bi dau cudi theo diém 33, tram géc theo diém 66.
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1/5

/[/ 100

Thiét b dau
cuoi 10B
- [ — \
Thiét bi dau
cudi 10

Thiét b dlu
cudi 10A

FIG. 1



83/86

47291

Sy

0€

Sl

€SONP<€SON>€SON>€SON»>

'C DId
06t ¢LE 9¢l  I¢I
«SON><4SON> ESONP> €SON>
i > 7
LAD @>UW cAD | ¥AD

€AD

[4250)

14D

0AD




84/86

47291

3/5

8

8

0

q¢ DId
0€e  ¢I¢ 9¢1  1I¢1 St
A.moZVA.moZY <€SONP 45D Z.V €SONP<SINF<€SONP>€SON P>
H LAD | 92D SAD | ¥AD €AD | TAD | 14D | 04D |




. Tram goc

47291

4/5

302: Gui chudi mao dau truy cap ngau nhién
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5/5
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FIG. 5
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