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(57) Sang ché dé cap dén phuong phap, thiét bi va hé thong tao ra chudi truy nhap ngau
nhién. Phuong phap tao ra chudi truy nhap ngiu nhién bao £0m cac budc: tao ra, boi tram
gbc, tin hiéu thong bao, trong d6 tin hiéu théng bao bao gém thong tin chi bao, thong tin
chi bdo dugc st dung dé 1énh cho thiét bi nguoi dung (UE) Iva chon ) chuSi dich nim
trong khoang tir 0 dén (s, +7iss 7 + 7~ 1, s6 chudi dich 13 s6 nguyén, »% 13 s6 luong
ctia dich chudi ung vién ctia UE trong nhom, 7 13 s6 lwong cac nhom, 7 1a s6 lugng
ctia dich chudi Gmg vién ctia UE nam trong d6 dai sau ciing ma khong du ddi véi nhom, i
la sb luong cua dich chudi ung vién cua UE trong cac dich chudi con lai thir nhat, va 7 1a
s6 luong cua dich chudi img vién cua UE trong cac dich chudi con lai thtr hai; va giri, boi
tram gbc, tin hiéu thong bao dén UE, sao cho UE tao ra chudi truy nhip ngu nhién theo
thong tin chi bao.

Tram gdc tao ra tin hidu thong bao, trong dd tin hiéu théng bao bao gbm
théing tin chi bao, théng tin chi bao dugc sir dung dé 1&nh cho thiét bj ngui
:Eunq LJE Iua chon sb chudi dich vi ndm trong khuénq Wr 0
Al (et + T + o +1an =1, st chudi dich vi la géncuﬁ_,fén il - 515Iur.rng 10

céc dich vi r;huén {rng | vién clia UE trong nhém, "= & 56 Iuc:rng cac il
nhém it 14 56 lugng cac dich vi chudi dng vién cla UE nam trong dé dai
sau cing ma khéng a4 d6i véi nhom, 7 14 sb luvgng céc dich vi chudi ing
vién clia UE trong cac djch vi chudi con lai thir nhét, va 5 i la sb lrong cac

dich vi chui irng vién cta UE trong céc dich vi chudi con lai thir hai

L

Tram gbc giri tin higu thdng béo dén UE, sao cho UE tao ra chudi truy cap | _ 102
ngéu nhi&n theo thdng tin chi bao
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Linh vue kj thuit dwoc dé cap

Sang ché d& cap dén cac ky thuat truyén thong, va cu thé, d& cap dén

phuong phap, thiét bi va hé théng tao ra chudi truy nhap ngau nhién.
Tinh trang k§ thuit cia sang ché

Néu thiét bi ngudi dung (User Equipment - UE) truyén théng véi tram gbc
khi UE di chuyén & tdc do cao, c6 su thay ddi gifta cac tan sb tin hidu & cc dau

thu cta UE va tram géc. Su thay dbi nay duogc goi 1a do dich tan sb Doppler.

Trong linh vyuc k¥ thuat da biét, dé tranh van dé & chd céc chudi truy nhap
ngiu nhién cta cac UE nhiéu véi nhau khi do dich tan s Doppler 16n hon mot
lAn khoang cach séng mang con thudc kénh truy nhdp ngdu nhién vat ly
(Physical Random Access Channel - PRACH) va nhé hon hai 1an khoang céch
song mang con PRACH, viéc thiét ké dich duoc thuc hién. Trong linh vuc k¥
thuét da biét, cac dich chudi duge tao nhém, ba thong sd, nghia 13, s6 luong cac
nhém, sé luong cua dich chudi tng vién cua UE trong nhém, va s6 luong cta
dich chudi tmg vién cua UE nam trong do dai sau cting ma khéng du d6i voi
nhom, duoc xac dinh, va s6 chudi dich dugc lua chon tur khoang dugc xac dinh

theo ba thong sb.

Tuy nhién, trong linh vuc k¥ thuat da biét, khoang ma tu dé s6 chudi dich

duoc lua chon la qué nho.
Ban chét k§ thuit cia sang ché

Muc dich cta sang ché 1a dé xuat phuong phap, thiét bi va hé théng tao ra
chudi truy nhap ngau nhién.

Theo khia canh tht nhat, mot phuong an cia sang ché dé xuat phuong phap
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tao ra chudi truy nhap ngau nhién, trong dé bao gom cac bude:

tao ra, bdi tram géc, tin hiéu thong bao, trong d6 tin hiéu thong bao
bao gém thong tin chi bao, thong tin chi bdo duoc st dung dé 1énh cho thiét bi

nguoi dung UE lva chon sé chudi dich nim trong khoang tr 0 dén

RA RA

—RA | =RA |, =RA 4 X g A A RA N A ? :
(i Myzouy * Tsinc + i+ i =1 58 chudi dich 13 s6 nguyén, it 13 so lugng cia dich

X: ‘n , . RA 0 . . TR T
chudi tng vién ctia UE trong nhém, "=» 13 so luong cac nhém, ™ 1a so

luong cta dich chudi g vién ctia UE nam trong d6 dai sau cung ma khong du
Ae s ; TR T ) . X n ) T
ddi véi nhém, ™ir 13 so6 lugng cla dich chudi tmg vién cia UE trong cac dich

Xe . ’ A N RA -y & ) . X c A )
chudi con lai thr nhat, va ™ 13 s0 lugng cua dich chuoi tmg vién cua UE trong

cac dich chuoi con lai tha hai; va

gui, bdi tram géc, tin hiéu thong bao dén UE, sao cho UE tao ra chubi

truy nhap ngau nhién theo thong tin chi bao.

Dua vao khia canh thir nhét, theo cach thuc hién c6 thé tht nhat clia khia
canh thu nhét, sau khi gui, bdi tram géc, tin hiéu thong bao dén UE, phuong
phép con bao gdm cac budc:

lya chon, bdi tram gbc, sé chudi dich ndm trong khoang tir 0 dén

RA _RA —RA | =RA , =RA
(Mgt Mgrowp T Aepiee T Asise T Aeie — D.
b

thu nhén, boi tram géc, gia tri dich vong theo sb chudi dich; va
tao ra, bol tram géc, chudi phét hién theo gia tri dich vong, va phat
hién, nho st dung chudi phat hién, chudi truy nhap ngau nhién dugc gui boi UE,
trong d6 chudi truy nhap ngau nhién dugc tao ra boi UE theo thong tin chi béo.
Dua vao cach thuc hién co thé thi nhit ctia khia canh tht nhét, theo cach
thuc hién co thé tht hai cta khia canh tht nhét, viéc thu nhan, boi tram géc, gia

tri dich vong theo sd chudi dich bao gbém bude:

thu nhén, béi tram géc, gia tri dich vong G theo s6 chudi dich Vv

nho str dung cong thie (1), cong thirc (2), hodc cong thirc (3) sau day:
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Cv = doﬁsct +dstarl LV/”;T‘;J‘F(V mOd ”srri\fl)NCS (1)-

5
— 3 RA _ RA —RA

C, =d g Ty +(v— MpinPoroup + it )N Q2);

b
= RA _RA —RA =RA

Cv = doffset + dstart + (V - nshiftngroup + nshiﬂ + nshift )NCS (3) trong do’
5

d

ot 3 khodng dich, Dt 13 khoang cach dich vong gifta cac nhom

N N RA 7 ~ ,
lien ke, it 13 so luong cua dich chudi tng vién ctia UE trong nhém, N 1ash

lugng cac dich vong dugc chiém gift bdi ngudi dung, i la gia tri dich vong

ctia dich chudi tmg vién ctia UE thir nhét trong cac dich chudi con lai thtr nhét,

U

va %wan 13 gid tri dich vong cua dich chuoi ung vién ctia UE thtr nhat trong cac

dich chudi con lai thir hai.

Dua vao cach thuc hién cé thé tha hai cta khia canh thir nhét, theo cach
thuc hién cé thé tht ba ctia khia canh tht nhit, trong truong hop

V(AR s 1) A A ST \ C . A
shiftgroup  shi tram e0c thu nhan gia tri dich von v nhd st dung con
9 . . O . .

thtrc (1);

+A D) <v S (AR i+ —1)

RA _RA e
trong trubng h(')'p (nshiﬁngroup shift ‘group shift shift , tram géc

thu nhan gia tri dich vong G nho s dung cong thuc (2);
trong tmb’ng ho'p (n;:[i\ﬁn:r/o\up + ﬁsﬁ:;t + ﬁxl}:‘iff - l) <vs (nj\?ﬁn:r[:up + ﬁsi:ﬁi + ﬁj;iﬁ + ﬁxlli?ﬁ - 1) ,

tram goc thu nhén gié tri dich vong G nho sir dung cong thtc (3).

Dua vao cach thuc hién co thé tht hai hodc cach thuc hién cé thé tht ba

cua khia canh thu nhét, theo cach thuc hién c6 thé tha tu cua khia canh thr nhét,

RA — =
RA —RA =RA —=RA
Pagire Dan gowp  Pgnin Thug  Fain dslart va
2 9 9 b b b b

SR

sart thda man cac cong thuc tu (4)

dén (11), trong d6

céc cong thuc tir (4) dén (11) lan luot 1a:

RA _ 4du — Nzc
Popin = N
cs

(4);
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d, =4d —N, +nshﬁ N (5):
"o = Lid J (6);
Pl = max({ Na =3, Mo J, 0)

| e (7%
it =| min(d, —n,, d. 4d, = Noe =T Nog )/ Nos | ®);
czlmt -3d +n§’iu , dmr+nsﬁf}N 9):

%S’fg,?:“(l—lnin(l,ﬁj;))(du 1 dy ) +min(L72% ) (4, N ~Tit Nes )/ Nos J i
(10);

W

_ RA =p4
start N 2d + ngloup ds-/ml + nshzﬁN

(11), trong
do

4 1a d6 dich vong tuong tng véi chudi truy nhép ngau nhién khi do
dich tdn sé Doppler bang mot 1an khoang cach séng mang con PRACH.

Dua vao cach thuc hién co thé tha hai hodc cach thuc hién c6 thé tht ba

cua khia canh thu nhét, theo cach thuc hién cé thé th ndm cta khia canh thu

Conth A They B RS WA dyy s d
nhat, e, Gsa TEow - Main o e Pae o ear vy @ser thoa man cdc cong thie

tir (12) dén (19), trong d6

céc cong thuc tir (12) dén (19) lan luot 1a:

RA ——\‘NZC_:%d”‘l
nshifl_ N
[N

(12);
d,.=N,—3d +nshﬁ N (13):
x|
group dsmm (14)’
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4d,~N,.—ns -d
—’/Z—S];{/;7 — n‘laX(\‘ u N ngmup start J, O)
© (15);

-RA

vhlfl Lmln (d ng} oup ds/arl > 3d \h/ft CS ) / NCSJ (16)
> R4 R4
dstarr = d + ngraup dsfmr + nshIﬁN (17),
=R4 _

e =0 (18);
yan =0 (19), trong

do
4 1a d6 dich vong tuong tng v6i chudi truy nhap ngau nhién khi do
dich tin s6 Doppler bang mét lan khoang cach séng mang con PRACH.

Dua vao cach thuc hién co thé tht hai hodc cach thuc hién cé thé th ba

cua khia canh tha nhét, theo cach thuc hién co6 thé thtr sdu cta khia canh thir

RA g A ke = = g

4 / . / d \ . NS ,
nhat, Phig , start ngUP’ Popige , nshlﬁ, nshiﬁ’ slart, va [ start thda man cac cong thirc

tir (20) dén (27), trong d6

QU

cac cong thie tir (20) dén (27) 1an luot 1a:

RA _ 3du _ Nzc
Popin = N
cs

(20);

d,.=3d —N, +nshﬁ N 21):

dll
s

start (22),

N,.—2d,—n%, -d

ﬁsﬁ;‘/tq :maX( zC du gmup start ,0)
=R4 _
o =0 (24);
o =0 (25,
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do
413 do dich vong tuong tng voi chudi truy nhap ngau nhién khi do
dich tAn s& Doppler bing mét 1an khoang cach séng mang con PRACH.

Dua vao cach thuc hién c6 thé thir hai hodc cach thuc hién c6 thé thir ba

cua khia canh tha nhét, theo cach thuc hién cé thé thu bay cua khia canh thu

RA —RA =RA  =pa

X Ra n : A Tra \ , . A .
nhat’ Nonife s dstart’ group’ LAY R nShlﬂ, nshiﬁ, Start’ va start thoa man cac Cong thuc

tir (28) dén (35), trong d6

9

c4c cong thire tir (28) dén (35) 1an luot 1a:

n’i"’ﬁ{NZC_zd”J
o NCS

(23);
dszart :2(NZC _2du)+n5;1ﬁ 'Ncs (29);
RA  _ Nzc_du
l’lgruup _|\ dsm” J (30)
3d —N,.—n .d__

ﬁjﬁq :maX(\‘ u ZCN ngmup start ‘\’O)

“ (31);
=R4 __
s =0 (32);
o =0 (33);
=0 (34);
Ay =0 (35), trong

do
4 13 d6 dich vong tuong tmg véi chudi truy nhap ngiu nhién khi do

_7-
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dich tin s6 Doppler bing mét 1an khoang cich séng mang con PRACH.

Dua vao cach thuc hién c6 thé bat ky trong s6 cac cach thuc hién c6 thé tir
thtr tu dén thtr bay cua khia canh th( nhat, theo cach thuc hién c6 thé thi tim
N,.+N, 2

) ’ P A N - Sdu <_NZC niA d
cia khia canh th nhat, trong trudong hop 4 7 shift | Fstart |
RA — = =
n FRA - ZRA = \ ) ~ . A r s X
EIOUP’ nshift, nshifc, nshiﬂ, siart 3 d,wam thdéa man cac cong thirc tu (4) dén (11),
2 N,.—N, =
= < < A8 cS RA _ — — 3
oo hop T SEETIST I e Tee, A T e
trong truong hop , | ShRt, ) , S, R, TR, >
va % thoa min céc cong thic tir (12) dén (19); hodc trong trudng hop
Ny + Ny 2 = =
b L4d <—=N RA RA —RA = = 7
4 LTy , Psite dan , ngfa'p’ Ponife Mgy Mt , df’a” , va Dy thoa
z N..<d < Ny - N cs
~ r A , N A N zC u —
mén cac cong thuc tir (4) dén (11), trong truong hop 7 3,
RA - = =
RA —RA  ZRA = ] . ) ~ A ,s
Manite dsmn, goaw  Tgin  Tain e Cset |y dyan théa man cc cong thirc tr (12)
dén (19);
Ny + Neg <d <2NZC ‘A RA T
‘ h 3 ‘ 5 Ngin Ay Toow  Tgin Ty
trong truong hop , My, 5 > S, T,

e d \ . ~ A f s A \
Main | start g Qo thoa man céc cong thie tir (20) dén (27), trong truong hop
2N N,.—N, = =
S g g Re e L, A e = o=w g =
5 2 , Phige , Gsar o Apin , Py , T et oyy o Cstan thoa

min cac cong thuc tor (28) dén (35); hodc trong truong hop

2N,

NZC + N('S
— u < —= RA RA —RA —RA =
3 5 , Ropige , dstart , ng“wp , Pnife , Plysig , ns};i}t\% , dstal'l , Vé dslarl théa
) 2Nzc<duSNzc_Ncs
man cac cong thic tr (20) dén (27), trong truong hop 3 2 ,

RA d RA —RA  ZRA  Zpa

n d \ , . A R
Popige , start , group’ Popife , nshift, Nepig s start ,va start thoa man cac Cong thuc tu (28)

N9

dén (35).

Theo khia canh th hai, mdt phuong 4an cua sang ché d& xuat phuong phap

tao ra chuoi truy nhap ngau nhién, trong d6 bao gom cac budc:

-8
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thu, béi thiét bi nguoi dung UE, tin hiéu thong béo tir tram goc, trong
d6 tin hiéu thong bdo bao gdom thdng tin chi bao, thong tin chi bdo dugc st dung
dé 1énh cho UE lua chon s6 chudi dich nim trong khodng tur 0 dén
RA _RA —RA , =RA , =RA 7 ~. o 1. .z " RA - , i
(MaiaMgrouy * P + e + i =1 3§ chudi dich 1a so nguyén, "™ 13 s6 lugng cta dich
X ‘n ) . niA K , , A
chudi tng vién cta UE trong nhom, "=» la so lugng cac nhom, ™t la sd
luong cda dich chubi tmg vién cua UE nam trong d6 dai sau cing ma khong du
e o e . AN T A ) . X  n ) . .
doi véi nhom, ™t 13 so lugng cua dich chudi tng vién cua UE trong céc dich
X c £ . OPRAL L £ ) . X . caA n
chuoi con lai thir nhat, va " 1a so6 lugng cia dich chudi img vién cua UE trong
cac dich chuoi con lai thir hai;
lua chon, boi UE, so chudi dich nam trong khoang tr 0 dén
RA RA —RA , =RA , =RA _ , . n n ,
(nshiftngroup + i + Nnise + A 1) theo tln hleu thong bao)
thu nhan, boi UE, gié tri dich vong theo so chu6i dich; va
tao ra, boi UE, chudi truy nhap ngau nhién theo gié tri dich vong.
Dua vao khia canh thtr hai, theo céch thuc hién c6 thé thr nhat cda khia
canh thr hai, viéc thu nhan, boi UE, gié tri dich vong theo s6 chuoi dich bao
gom budc:
thu nhan, béi UE, gia tri dich vong G theo s chudi dich Y nho su

dung cong thtre (1), cong thirc (2), hodc cong thirc (3) sau day:

Cy = dogrger + dyian L"/”i?ﬁ J +(vmod g ) Neg (1);

C, =dyga jstart +(v— n;ﬁ%”:r?up + ﬁ:;ﬁ;[ WNes (2);

€= g+ + (v = PSS+ 70+ TR Vo (3), trong do
Do 13 khoang dich, b 13 khoang cach dich vong gifta cac nhom

A A RA A . X+ [N 5 r A
lien ké, "t 13 so luwgng cua dich chuoi ing vién ctia UE trong nhom, N 1ash

luong céc dich vong dugce chiém giir béi nguoi dung, i la gia tri dich vong

cta dich chudi tng vién ctia UE thir nhat trong cac dich chudi con lai thtr nhét,

-0
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Al

va “%ser 13 gia tri dich vong cta dich chudi tmg vién ctia UE thu nhat trong cac

dich chudi con lai thit hai.

Dua vao cach thuc hién cé thé thtr nhét cta khia canh tha hai, theo cich

thuc hién c6 thé tht hai cta khia canh tht hai, trong trudong hop

V< (hiaue it =) UE thu nhan gia tri dich vong G nho st dung cng thirc (1);

RA | RA —RA RA __ RA —RA =RA
trong tmb’ng hgp (nshiﬁngmup + iy — 1) <vs (nshiﬁngroup + Nypig + nshiﬁ - 1) UE thu

b

nhan gia tri dich vong G nho su dung cong thuc (2);

RA RA

trong truong hop (M Pgroup

RA RA

=RA —RA =RA =RA
+ nshlft + nsh ifl 1) <vs (ns]uftng roup + nshiﬁ + n:hiﬁ + nxhzﬁ - 1) UE
b

thu nhén gia tri dich vong G nho st dung cong thic (3).

Dua vao cach thuc hién co thé tht nhat hodc thi hai ctia khia canh thu hai,
, [N e A ’ 5 ’ ’ . nRA d nRA ﬁRA
theo cach thuc hién co thé thir ba cua khia canh thtr hai, “shitt, Tsar 80 - shift |

il

=RA =RrA d
n,. n,. . \
shift , shift 5 start s va

L

sarthda man cac cong thic tur (4) dén (11), trong do

cac cong thire tir (4) dén (11) lan lugt 1a:

RA _ 4du _Nzc
nshiﬁ - N
cs

4
d, =4d —N,.+n), - Ny
" (5);
s
group d ‘ .
start (6),
N,.-3d,—nt. -d
ﬁsil,‘;, — max(l; zc uN ngroup start J> 0)
¢ )
_Shlﬁ Lmln (d ngmup dmm > 4du - NZC _\ﬁl;’lN ) / NCSJ (8)
5 RA R4
dsmrt - N 3d + ngr roup dsfa/t + nshzﬁN (9)’

Z;Sf";:t((lﬂnin(l,ﬁj;))(du p-d ) +min(L% )(4d, N~ N ))/NJ A

-10-
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(10);

QL

— T RA
start — N - 2d + ngloup dstar! + nshiﬁNCS

(11), trong
do

4 13 do dich vong twong tng véi chudi truy nhap ngau nhién khi do
dich tan s Doppler bang mot 14n khoang cach séng mang con PRACH.

Dua vao cach thuc hién co thé thr nhat hodc thi hai clia khia canh thir hai,

RA
, ‘A r LA 1 ) , . . RA n A
theo cach thuc hién c6 thé thir tu cia khia canh thr hai, "smi, g , o Manin

Il

=RA =RA
nshiﬁ 5 Ayin 5 dsfmt R Vé

L

v thda man cac cong thue tir (12) dén (19), trong d6

cac cong thie tir (12) dén (19) lan luot 1a:

o {NZC ~3d, J
Popin = —N_

< (12);
d,,=N,—3d +nsh,ﬁ “N (13):
ol
group dmm (14)’

4d, — N, -d
ﬁ% — max(l\ u g) oup start J, O)

N (15);
ﬁslljll‘lﬁ = Lmln(d gRiup d?ta/l > N 3d _;21;1 NCS ) / NCSJ (16).
i R4 R4
dstart = d + ngr oup dsrart + nShIﬁN (17)’
=RA _
= (18);
d,, =0

(19), trong
do

4 13 do6 dich vong tuong tng voi chudi truy nhap ngau nhién khi do
dich tan s6 Doppler bang mot 14n khoang cach séng mang con PRACH.

-11-
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Dua vao cach thuc hién cé thé thir nhét hodc thir hai ctia khia canh thir hai,

RA
14 °A 4 A 4 % 2 4 7 . R{\ n
theo cach thuc hién c6 thé thtt ndm cua khia canh th hai, "swir, dstart, gop

bl

I

—RA =RA ERA d \ d ~ 14 ~ r \ f( 14
oin | Tain | Main Csat vy Ywen théa maAn cac cong thie tur (20) dén (27), trong do

QL

cac cong thie tir (20) dén (27) 1an lugt 1a:

i _ {361” ~ Ny J

e (20);
Ay =3, — Ny +”§f}e Neg Q21);
(22);

A = m ax({ Ny — 2d,,]\; Myop A J 0
(23);
o =0 (24,
o =0 (25);
=0 (26);

i =0

(27), trong
do

413 d6 dich vong tuong tmg vé6i chudi truy nhap ngau nhién khi do
dich tin sé Doppler bang mot 14n khoang cach séng mang con PRACH.

Dua vao céach thuc hién c6 thé thi nhat hogc thtr hai cia khia canh thir hai,

RA
14 A 14 /7\ 4 14 ? 14 L4 ° RA n _RA
theo cach thuc hién c6 thé thir sau cta khia canh th(t hai, it 4o , o M

e g d \ . o A fa £ .
Mo Main | Csat vy Ywer thda man cdc cong thire tir (28) dén (35), trong do

QL

cac cong thie tir (28) dén (35) lan luot 1a:

-12-



38965

it _ {NZC —ZdMJ

Nes (28);
dstan :Z(NE _2du)+n§/z‘i NCS (29);
A = Ny —d,
e dsta/‘t 30 .
(30);
3d —N,.—n .d
ﬁ_ Y];fﬁ — maX(l\ u ZCN ngroup start J, O)
¢ (31);
:RA _
e = G2y
i =0 (33);
e = (34
Ayan =0 (35), trong

do

4 1a d6 dich vong tuong tng véi chudi truy nhép ngau nhién khi do
dich tin s6 Doppler bang mot 1an khoang cach séng mang con PRACH.

Dua vao céch thuc hién ¢6 thé bat ky trong sb céc cach thuc hién 6 thé tir
thit ba dén thi sau cta khia canh thir hai, theo cach thuc hién c6 thé thir bay cua

, - ‘ NaetNe g 2y
khia canh th( hai, trong trudong hop 4 77, i Dsan TP

5
—RA  =RA  =pa

: , d \ , . A f s 4
i Thin  Main - Pswt vy Ysen thoa man cac cong thuc tr (4) dén (11), trong

il

QL

2 N,.—N.. -
= <d < /G ¢ RA RA _RA — = -
truong hop 7T 3 , hift Ao , Mo , vt Thin Mot , Ay , va
i théa man cac coOneg thic tr (12) dén (19); hoac trong truong hg
b . ]
N, .+ N, 2 — —
e cs “ RA _ _ = =
4 sd s7Noe g2 d " e T s d .
shift , start , goup , shift , shift , Shift , start , va start thoa

-13-
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mén cac cdng thuc tir (4) dén (11), trong truong hop 7 3 ,
RA = =
R.A d n _R:A ——_RA ERA d \ 2 ~ r ~ 4 Al
nshlft , start 5 gr(mp’ Mspife R Mg R Ngin R start R va d‘\'lar[ thoa man cac Cong thuC tu (12)
dén (19);
———NZC * Nes <d,6 < —ZNZC RA g nRA —RA  =RA
trong truong hop 3 5, Psite | Cstart GO st Tt
i A on d , . A R £ .
kit , va % théa man cdc cong thic tir (20) dén (27), trong trudng hop
2N N,.—N, = =
HeSd, ST e g T R R D vy e g
, kit o Dstart goup shit et T Cstet oy Mstart thoa

5

min cac cong thac tu (28) dén (35); hodc trong trudng hop

N,.+N 2 - —
L_Cssdugk RA d I’ZRA —RA —rA s a 67
3 S, T Pstan P Popiee - Thie | Main | Ot yg o “sen thoa
2Ny g Nae=Nes
mén cdc cong thic tir (20) dén (27), trong truong hop ' 2 ,

RA A T Y D o
g , dstart s group, Popife , Mg , Ppin R start ,va start thoa man cac Cong thuc tu (28)

W

dén (35).

Dua vao cach thuc hién co thé bat ky cta cua khia canh th(r hai, hodc cac
cach thuc hién c6 thé tir thir nhat dén thi bay clia khia canh thr hai, theo cich
thuc hién co thé thr tdm cua khia canh thir hai, viéc tao ra, boi UE, chudi truy

nhap ngau nhién theo gid tri dich vong bao gdm bude:

tao ra, bdi UE, chudi truy nhap ngau nhién *.c. (") theo gia tri dich

C

vong v nho st dung cong thic (36) sau day:

%,c,(n)=x,((n+C,)mod Nyc) (36), trong do

NZC lé d6 dél Chu@i \/é Chu@i ZC mé n hlém Cfla n() lé u dUOC XéC
5 5 5 v
_mun(n+l)

dinh 1a: xu(n)ze Nee OSnSNZC—l'

Theo khia canh tht ba, mdt phuong 4n cua sang ché dé xuét phuong phap

tao ra chudi truy nhap ngau nhién, trong d6 bao gom cac budc:

-14-
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lua chon, b&i tram goc, s6 chudi dich ¥ nam trong khoang tir 0 dén

+n +n

(nshlft group shlft

, RA ,
i+ M — D, trong d6 Vv 1a s6 nguyén, ™t 13 s6 lugng cua dich
. . ) YR NN . niA . A .
chudi tmg vién cua thiét bi nguoi dung UE trong nhom, "= la s6 luong céc
P A ) . X s ‘n ) N A qis
nhém, it 13 s6 luong cua dich chudi ung vién cua UE nam trong do dai sau
\ \ A 0 3Ae g , Az ) . X cn )
cung ma khong du doi v4i nhém, ™it 13 s6 luong cua dich chudi tng vién cua
T e o <1 £ L O FRA L g ) . Xe .
UE trong céc dich chu6i con lai thtr nhat, va ™ 13 s6 luong cua dich chu6i ing

vién cta UE trong cac dich chudi con lai thir hai; va

thu nhan, boi tram géc, gi4 tri dich vong & theo s chudi dich v

nho st dung cdng thuc (1), cong thirc (2), hodc cong thirc (3) sau day:

Cv - doffsu + dstart v/nshlﬁ J + (V mOd ngﬁt )NCS (1)-
9
= RA RA | —RA
C d ffset stan‘ + (V sh1ﬁ ‘group + nshiﬂ )N CcS (2) .
9
RA __RA
Cv doffset + dstarr + (V - nshxft ‘group + nshlft + nshlft )NCIS (3)’ trong dé

dnee 13 khoang dich, e 13 khoang céach dich vong gifta cdc nhom

14
A

Y P I ) . Xe o  n ) P Neo 1a
lién k&, "t 13 sb lugng cua dich chuoi ing vién ctia UE trong nhém, ' 1a s6

luong cac dich vong dugc chiém gitt bai ngudi dung, A la gia tri dich vong

cta dich chudi tmg vién cta UE thu nhét trong cac dich chudi con lai thir nhét,

Q

va % 13 gid tri dich vong cta dich chudi tng vién cua UE thr nhat trong cac

dich chudi con lai thi hai, trong d6

Il
Il

RA —RA = =
shift | dstart’ n:rgp’ nshift, shift sﬁi/;’ dstarl, va %sar thoa man cac cong

QL

S

n

S

R X < opfrod VlRi aRA L PR %R_Ac—l’ \ .
thirc tu (4) dén (1 1), hOaC shift start_ gr TP, shift - Tt oin start , va “ar thoda

QL

S

RA

~ r ~ i N A - nRA d n ﬁRA ﬁ / %RA
man cac Cong ‘thu'c tu (12) den (19); hoac shift , start goup , shift , shift , iR
C:Z7 ) | 3 nkt o d ”RQ

sat vy “wer thoa man cac cong thuc tir (20) dén (27); hoac "t Fstan  TEow
7RA =RA = 67

ra \ , ~ A s £ ,
sin Mo T Csat vy %ear thoa man cac cong thire tir (28) dén (35), trong do

-15-
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RA __ 4du _ Nzc
Popin = N
cs

(4);

Ay =4, — Ny +nfh/z1ﬁ Neg (5);

du
ng:;up ) [d ‘|
start (6)’

N,.-3d,-n" .d
—RA __ zZC u group " start
Ay = maX(L ,0)

Nes (7);

=RA RA
n&‘hlﬁ Lmln ( d g' oup dsrarl >

4d, = Ny~ N )/NCSJ ®).

d, =N,-3d+n" -d. +7%,,Ne

start group  start shift (9),

=) ((1-min L7250 )) (5 e r0in (L785) (4, N, = Nes ) Nes |70

I

o = Ny =20, + 130, - Ay + Ty N (11);
RA Nzc — 3du
Pspip = N
cs (12);
d, =N,-3d +K%ﬁ N

(13);

d,
”?:,up B {d J
start (14)’

4d, — N, d,,.
ﬁ:,::‘i — maX( gl oup start , 0)
’:”:yl/ffﬁ me (d grfmp A > —3d, - vhtﬁ NCS ) / Neg J

(16);

= _ R4 — R4
dstalt d + ngl roup dstalt + nShl N ( 1 7) .
5

e (18);

-16-
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Il

dslaﬂ =0
RA  _ {30’:4 — Nzc j
CS
_ RA
dstaﬂ __3du _NZC +nshi .NCS

v _| 4,
n group d
start

shifi =

N(.'S

7 =0
d, =0
Ak =0
d, =0

dstan :2(NZC —Zdu)+n% NCS

N,.—d
Ch

start

RA
—RA — maX(l‘:%du - N e~ ng7‘011p ’ ds/arl

ot Ng
My =0
d, =0
=0

-17-

RA
-ﬁRA max(\‘ NZC - 2du - ngr‘oup ’ dslaﬂ J’ O)

!

(19);

(20);

(21);

(22);

(23);

(24);

(25);

(26);

(27);

(23);

(29);

(30);

(G

(32);

(33);

(34);
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Q

start = O (3 5), trong
do

Nz 13 d6 dai chudi, va 413 do dich vong tuong tmg véi chudi truy

nhap ngAu nhién khi dé dich tAn sé Doppler bing mot lan khoang cach séng
mang con PRACH.

Dua vao khia canh thir ba, theo cach thuc hién c¢6 thé thtt nhit cta khia

4

<™ A X ~ T
V< (il T ™D tram gdc thu nhéan gia tri dich

canh thir ba, trong truong hop
vong G nho st dung cong thuc (1);

RA _RA —RA RA __RA —RA | =R
(nshiﬁngroup + nshiﬁ - 1) <vs (nshiﬁngmup + nshiﬂ + nsh[ﬁ - 1)

trong truong hop , tram gbc

G

thu nhén gia tri dich vong nho str dung cong thire (2);

RA

—RA |, =RA |, =4
group + nshiﬁ + n:h(fl + nxh(ﬂ - 1)

RA _RA | —RA |, =R4 RA
(”shiﬁ”gmup + i T Agip — 1) <v < (ngen

trong truong hop

G

tram gbc thu nhan gié tri dich vong nhd st dung cong thtrc (3).

Dua vao khia canh tht ba hodc cach thuc hién cé thé thtr nhit caa khia
canh th ba, theo cach thuc hién co thé thr hai cua khia canh thir ba, trong

N,.+ N 2 -
——ZC—C—S—Sdu <_Nzc RA d nRA —RA — =0 4
7 Ponife start gop  Pgpin it Pahin start v
9 b bl b 9 bl 9

S

truong hop 4

dyn  théa min cac cong thic tr (4) dén (11), trong truong hop
2 N,.— N, — _
ZN. . <d <z &S RA —RA —ea = = =
7% ! 3 , Ppife , 2 , ’/é;:}) , Popife , Pig , Pt , dstart , va A0 thda

min cac cong thuc tor (12) dén (19); hodc trong trudng hop

Ny + NCS 2 — —
Do ™ Wes cg <ZN . RA o o =
4 ! 7 e , n sifft , dstart , ngroup , nsiiAt"t , nsix/f\t , ”5}}{111?\ , dslart , Vé. dsmrt théa
ENC <d <NZC_NCS
~ r A , ~ A N zc u —
mén cdc cong thuc tir (4) dén (11), trong truong hop 7 3 ,

RA — —
nRA d n —RA =RA =

rA (] \ , . A P s
"shift R start R EWUP’ nshift R nshiﬁ’ Nepiy R Sstart R va start thoa man cac Cong thu’c tu' (12)

dén (19);

(N W
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N, +Ngg 2N, RA
—Z—=.<d, < - RA g n —RA  =RA
Repie , Gt EOP Ponife , Ny ,

trong truong hop 3

7 d \ ) ~ , N P < £ |
Main - “start |y duon théa man cac cbng thirc tir (20) dén (27), trong truong hop
Wy g «Nee=Nes B e = =a T =

5 ! 2 ) Apin , 2 - , o LLERT: , P , Py , st y3 Ao thda

man cac cong thuc tu (28) dén (35); hodc trong trudong hop

il

Ny +Nes 2Ny " -
— 3 ST gt d n aRA A Tm \ .
. shift , start , goup , shift , shift , shift , start , va start thoa

9

2N,
, —==<d,
man cac cong thic tir (20) dén (27), trong truong hop 3 2 ,

RA g nRA —RA  ZRA g

Ponig start gop  Mgrire g Pepin dstart va
M b b 9 b 9 9

L

sar thda méan cac cong thire tur (28)
den (35).
Theo khia canh thr tu, mot phuong 4an cua sang ché dé xuat phuong phap
tao ra chudi truy nhip ngau nhién, trong dé bao gom cac budec:
lua chon, bdi thiét bi ngudi dung UE, so chuoi dich Y nam trong
7 RA RA —RA | =RA , =RA r RA r
khoang tir 0 dén (%in/sme * Main * Mae + i = “trong d6 v 13 sO nguyén, ™ 13 s0
2 . Re r A 9 r }’ZRA N\ A 4 4
luong ctia dich chudi tmg vién ctua UE trong nhém, " 1a s6 luong céc nhoém,
—’;I_RA Y /( ? M : M 7 A 2 :l Pal N Al \
kit 13 s0 luong cua dich chudi ing vién ciia UE ndm trong do dai sau cung ma
A Y T , AN TS ) . X  n )
khéng du doi voi nhdm, "™ 13 s6 lugng cua dich chudi tmng vién cua UE trong
. 7\/ M N\ . r ’( \ ERA \ ’,\ 2 . /: . 4 A 2
cac dich chudi con lai thr nhat, va " la so lugng cia dich chudi img vién cua

UE trong cac dich chudi con lai thir hai;

thu nhén, bdi UE, gia tri dich vong G theo sb chudi dich Y nho st

dung cong thtre (1), cong thire (2), hodc cong thirc (3) sau day:

Cv = doﬁ'sct + dstan L‘)/nsi?ﬁJ + (V mOd ns‘if}t)NCS (1)
)
_ > __RA_RA | —RA
C,=d g o + OV P oroup T it Mg (2);
)
_ = RA __RA —RA =—RA
Cv - doffset + dsrart + (V - nshiftngroup + nshiﬁ + nshift )NCS (3) trong dé
9

-19-
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Do 13 khoang dich, D 13 khoang cach dich vong gilta cdc nhom

N,

A A RA 4 . X 7 [N 9 J N A
liéen k&, "sit 13 so luong cla dich chuodi tng vién cta UE trong nhom, ' la so

luong céac dich vong duogc chiém gitt boi nguoi dung, o la gia tri dich vong

ctia dich chudi tmg vién cia UE thir nhat trong cac dich chudi con lai thir nhat,

QL

va % 13 gia tri dich vong cta dich chuoi tng vién ctia UE thir nhat trong céc

dich chuo6i con lai tha hai; va

tao ra, béi UE, chudi truy nhap ngau nhién *»¢. (" theo gia tri dich
vong Cy nho st dung cong thuc (36) sau day:

%0, (M= 5,((1+CYmod Noe) 36y trong dé

N

zc 13 d6 dai chuoi, va chudi ZC ma nghiém cua né la ¥ dugc xac

*/,ﬂ”lln()7+1)

Nac 0<n<

dinh la: " () =e ’ Nae =1 , trong do

RA g nRA —RA = = 7

shit | Pstart @O nshift, nshiﬂ’ ﬁshiﬁ, dstart’ va “wsar thoa man cac cong

QL

n

—RA

Agin s dsl‘al‘l , Vé. start théa

QL

4 RA I/ZRA
th\.’rc tl‘l’ (4) dén (1 1)’ hozac nshift R dstart s glﬂlp,

| thoa man cac cong thite tir (20) dén (27); hodc LA,

| I x fi
= dd M HEE va

1701 m

«
e
f

-
bugk

Shiflsoquence Cychi hif value

[ S (4);

r Processor ]_Fnch ( 5)’

1901 1902

(6);

-20-



(10);

—RA 4du N 7c group dsraﬂ

Py = MaX( ,0)
CcS

=RA RA

nV/’Nﬁ Lmll’l (d - ngraup dstan > NZC

d —d+nRA -d +nRAN

start group

ﬁshiﬁ:O
d, =0

RA _ 3du ‘Nzc
nSh'f’ - N
cs

d,.. =3d, N+n

start

start

shift

shift

-N,

cs

-21-

~3d, -4 N )/ NCSJ

1 [
i J 1
(7);

nvllslg? Lm1n<d ngraup dslart’ 4du —NZC _slljllj’lN )/NCSJ (8),
Zmr, -3d +n§fw dsm+nsfu;N 9);
ﬁsfgg :L((l mln(l nshﬁ))(du 2?147 dstart)+1nm(1 nshy‘i)(4du_NZC‘—ﬁs§g‘iNCS))/N J Shlﬁ
ismrt =N 2d +nglaup ds!arl +ﬁslha/:’1NCS (11);
i {NZC—.M“J

| TN (12);
Gy =Ny =34, 41350 Nos (13);
nRA — du

oo dslarl ( 1 4),

(15);

(16);

(17);

(13);

(19);

(20);

(21);
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l’lgjitlp = {ddu ‘l
start (22))
N,.—-2d,—n™ .d
ﬁs];,;}f — maX( zc u ngroup start ) 0)
NCS (23)
=R4 _
or =0 (24);
o =0 (5);
o =0 (26);
dxtaﬂ =0 (27),
L {NZC ~2d, J
shift N
cs (28);
— RA
dstart '"2(NZC ~2du)+nshﬁ N, (29);
n;f,up = {Nﬁ —dUJ
start (30)’
3d,~ Ny —no -d
7 Y]}e;lﬁ — maX( u zC ngroup start , O)
- Nes (31);
=R4 _
"o = (32);
e =0 (3%
=R4
o = (34);
Do =0 (35), trong

do

4 1a do dich vong tuong tmg v6i chudi truy nhap ngu nhién khi do

dich tan sé Doppler bang mdt 1an khoang cach séng mang con PRACH.

-2
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Dua vao khia canh tht tu, theo cach thuc hién c6 thé thir nhat ctia khia

v< (e

—RA
canh th tu, trong truong hop ity T ~D_ UE thu nhan gia tri dich vong

G nho st dung cong thtc (1);

trong trubng hQ’p (nshlﬂnwroup shm 1) <vs <nsh1ﬁnvroup +nsluﬁ + nsh/ﬁ 1) , UE thu
nhan gia tri dich vong G nho st dung cong thuc (2);

trong tru‘ong hQ'p (nmﬁ‘n;:up + ﬁsl:\-l[:t + ﬁxhlf 1) <vs (nshlftngroup + ﬁsm + ﬁsﬁfﬂ + ﬁs’;ff[ - 1) R UE
thu nhan gia tri dich vong G nho st dung cong thuce (3).

Dua vio khia canh thit tu hodic cach thuc hién c6 thé thi nhét ctia khia canh

thit tu, theo cach thuc hién c6 thé th hai cia khia canh thir tu, trong trudng hop

_w_cs_ <d, < ENW RA J A —RrA = - ; 5
7 7 P , Gsart o TEOP Phige , Pyig , T St yy o een thoa
, 2N7c— SNZC_NCS
mén cac cong thic tir (4) dén (11), trong truong hop 7 3 ,
RA _ = =
RA —RA =RA =
mhin, G Thow | Tan s A G vy Qe théa man cac cong thirc tir (12)
, NatlNes g 2y o,
dén (19), hoac trong tmo'ng h0>p 4 7 R shift | start group’ shift
A= \ a1 , ~ oA f s £ \
Mo - P Cstert |y dun thda man cac cong thuc tu (4) dén (11), trong trudong
2 N,.—N — _
SN, <d, <=z n e = S =
hop 7 e 3 , Tonift Dt , ngg;p , Menin | Thin My , Dyt , va D ian
thoa mén cac cong thac tu (12) dén (19);
NpetNes (g 2N B
trong tru"ong ho’p 3 ! 5 , Ponin , dstart , oW LCRNT , Plyin ,
= d \ 7 : T I A \
Moo | start |y dvan thoa min cac cong thire tir (20) dén (27), trong trudong hop
2Ny <d <NZC_NCS RA nRA RA = - C:Z =
- Tu — 7 7 =RA
5 2 , Pshige , dstart , goup , Psnin , Py , Popi , start , Vé d.rlar/ théa

min cac cong thac tu (28) dén (35); hodc trong truong hop

NZC + NCS < d < 2NZC RA _ _ = =
— 3 %= n*A dy. Ve ah W Ah 4 y d :
3 5 , shift start | group , shit - it e start - ya sart thoa
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2NZC <d < NZ(.'_NCS

man céc cdng thire tir (20) dén (27), trong trudng hop 5 2

RA nRA —RA —=RA =RraA d . ) N ; n ; .
shift s dstart , grmp, Agpie , Pyi , Ngin , start , va start thoa man cac Cong thu'c tu (28)

dén (35).

QL

n

Theo khia canh thtr nim, mdt phuong an cua sang ché dé xuat tram goc,

trong d6 bao gdm:

médun tao ra, dugc tao cdu hinh dé tao ra tin hiéu thong bao, trong d6
tin hiéu théng bao bao gdm thong tin chi bao, théng tin chi bao dugc sir dung dé

1énh cho thiét bi ngudi dung UE lya chon s& chudi dich nam trong khoang tir 0

RA RA

, —RA | =RA |, =RA 1 e e . X A RA . K )
dén  (min/Taou * aie * i+ i ~1) g8 chudi dich 1a s nguyén, it la s lugng cua

~ RA r —RA r
dich chudi tng vién cia UE trong nhém, "so» la sd lugng cac nhom, "t 1a so

luong cua dich chudi tng vién ctia UE nam trong d6 dai sau cung ma khong du
Ao o g . TR TS ) . Xe  n ) ;g
doi vdi nhom, ™t 13 so lugng cua dich chuoi Gng vién ciua UE trong cac dich

X N\ ° L4 }( \ ERA N\ I( ? . 7\‘ M L4 *A ?
chuoi con lai thr nhat, va " 1a s6 lugng cua dich chudi g vién cua UE trong

cac dich chuoi con lai thir hai; va

modun gui, dugc tao cau hinh dé gui tin hiéu thong bao dén UE, sao

cho UE tao ra chudi truy nhap ngau nhién theo thong tin chi bao.
Dua vao khia canh thir nim, theo cach thuc hién c6 thé thtr nhat cua khia
canh th( nam, tram gdc con bao gom:

moédun xac dinh so chuodi dich, dugc tao cau hinh dé lua chon so

RA _RA
n

chudi dich ndm trong khoang tir 0 dén ("o

—RA , =RA , =RA
+ A + Mg + Mg — 1)
)

modun xac dinh gia tri dich vong, dugc tao cAu hinh dé thu nhan gia
tri dich vong theo s6 chudi dich; va

modun phat hién chudi truy nhap ngﬁu nhién, dugc tao cau hinh dé:
tao ra chudi phat hién theo gia tri dich vong, va phat hién, nho sir dung chudi
phat hién, chudi truy nhip ngiu nhién dugc giri bsi UE, trong dé chudi truy
nhap ngau nhién dugc tao ra boi UE theo thong tin chi béo.

-24-
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Dua vao cach thuc hién cé thé tht nhét ctia khia canh thtr nam, theo cach
thuc hién co thé thr hai cta khia canh thtt ndm, modun xac dinh gid tri dich

vong duogc tao c4u hinh dic trung dé:

G

thu nhan giad tri dich vong theo s6 chubi dich v nhd st dung

cong thure (1), cong thirc (2), hodc cong thic (3) sau day:

Cv = doﬂ“sct + dstart l__v/ngl?ﬁ J + (V mOd nsl;?ft)NCS (1)-
D
_ = __RA_RA |, —RA
Cv - doffset + dsta/'t + (V nshiﬁngroup + nshiﬁ )N cS (2)
5
_ = RA _RA —RA |, =RA
Cv - doffset + dstarr + (V - nshiftngroup + nshiﬂ + nshift )NCS

(3), trong do

Do 13 khoang dich, D 13 khoang cach dich vong gifta cdc nhom

A A RA A Xe ° A 5 r N A
lien ké, ™ir 13 so luong cua dich chuoi tng vién ctia UE trong nhom, Ms 1asb

luong céc dich vong dugce chiém gift béi nguoi dung, o la gia tri dich vong

ctia dich chudi tmg vién cta UE tha nhét trong cac dich chudi con lai thr nhét,

QU

va % 13 gid tri dich vong cta dich chudi tng vién cia UE tha nhat trong cac

dich chubi con lai thir hai.

Dua vao céach thuc hién c6 thé thir hai cta khia canh thtr ndm, theo cach
thuc hién co thé tht ba cua khia canh th niam, trong truong hop

RA _RA —RA
v< (nshiﬁngroup + nshjﬂ - 1)

, modun x4c dinh gia tri dich vong thu nhan gia tri dich vong

G nho st dung cong thuc (1);

RA
n
‘group

RA _RA —RA RA —RA | =R4
(nshi&ng'roup + nshiﬂ - 1) <vs< (nshiﬁ + nshiﬁ + nshiﬁ - 1>

trong truong hop , modun xac

dinh gia tri dich vong thu nhéan gia tri dich vong G nho sir dung cong thuce (2);

RA

—RA | =R4 RA —RA |, =RA |, =4
+ nshift + nshlﬁ - 1) <v= (nshiﬁngroup + nshiﬂ + nshlﬁ + nshlﬁ - 1)

\ (VIRA nRA
trong truong hop Viirleew ,

modun xac dinh gia tri dich vong thu nhan gid tri dich vong C nho s dung

cong thuc (3).

Dua vao cach thuc hién co thé thr hai hodc thtr ba cua khia canh thit nim,
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RA d nRA —RA

theo cach thuc hién c¢6 thé thtr tu cua khia canh thir nam, "swin, @sar - “op - Moin

=RA =RrA d
1. n,. . )Y
shift 5 shift R start , va

9

san thoa mén cc cong thie tir (4) dén (11), trong d6

c4c cong thire tir (4) dén (11) 1an luot 1a:

4d, — N
ngfﬁ:i‘ du ZCJ

e ()
Ay =4d, =N, +nshzﬁ Neg (5);
/e _|_4,
l’lgraup - \\d‘”ar, J (6)
N,.-3d -n" .d_

h—slheg? — max(\‘ zZC u group " start J, O)
‘ Neg (7):
nxlljllj‘? Lmln (d ngfmp ' dxlarl > 4du - NZC _sllj;j"/ N ) / NCS J (8) .
gsta/t - N 3d + ng/j)up dslan‘ + nsill‘l N (9)

Ak :t((l min( L7 ))(d, ~n%, -dL, )+ min (L7255 ) (4d, ~ Ny~ Nos ) )/ Nos J A
(10);

¥

_ =p4
start ~ 2d + ngrroup ds‘lart + nshlﬂN

(11), trong
dé

413 d6 dich vong tuong tng véi chudi truy nhép ngau nhién khi do
dich tan s6 Doppler bang mot 1an khoang cach séng mang con PRACH.

Dua vao cach thuc hién cé thé tht hai hodc tht ba cua khia canh thir nim,

RA
RA
n

14 A 14 /‘7\ r ~ 2 14 7 ~ . n
theo cach thuc hién c6 thé thir nam cua khia canh th@t ndm, “sit, dstart, goup

)

—RA  =RA  pa C_l’

n.. n,. n.,. ’ A
shift 5 shift R shift R Start , va

U

sart - thda man cac cong thac tu (12) dén (19), trong do

céc cong thire tir (12) dén (19) lan luot la:
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RA _“NZC—?)duJ
Popin = N
s

(12);
dstart :N 3d +nshﬁ N (13)
RA _ du
T {d J (14);
4d, — N, -d

Py = max({ - Py S J,O)

cs (15);
h—;:,i':f, me (d I’lﬁiup . d“.,ar, B Nzc - 3du _v%?N ) / NCS J (16)
C:Zsrart = d + ng‘c‘mp dstait +n£$‘fN (17)
=SV
Mg =0 (18);
Ay =0 (19), trong

4 13 d6 dich vong tuong tng vé&i chudi truy nhép ngau nhién khi do

dich tan sé Doppler bang mot 14n khoang cach séng mang con PRACH.

Dua vao cach thuc hién co thé tha hai hodc tht ba ciia khia canh thtr nam,

RA
r A I A 4 r 9 r r ~ RA n
theo céch thuc hién cé thé thtr sdu cua khia canh th nam, "smin, dstart, goup

5

—RA  SRA
nshift’ n‘shiﬁ’ nshiﬁ, dstart’ va

QL

s théa min cac cong thic tir (20) dén (27), trong d6

cac cong thuc tur (20) dén (27) lan luot la:

RA __ 3du — NZC
nsh’ﬁ - N
CcS

(20);
dszan—?)d —N, +nshﬁ NCS (21)
it
ngroup:
d start ( 2 2) ;
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N,.-2d —n™ .d__

ﬁf/:‘;g :max(\‘ zC u]v ng/oup start ,O)

s (23);
=R4 _
s = 24y
o =0 25),
" =0 (26),
dstart =0 (27), trong

do

4 1a d6 dich vong tuong tng v&i chudi truy nhép ngau nhién khi do
dich tin s6 Doppler bang mot lan khoang cach séng mang con PRACH.

Dua vao cach thuc hién co thé thi hai hodc thtr ba cta khia canh th( nam,

RA
.  n LA e ) , e RA n
theo cach thuc hién c6 thé thir bay cta khia canh tha nam, ", dstart, goup

>

_RA :RA ERA d Y 2 ~ /4 ~ 4 A /( 14
Poin | Maie | Toin | Psart 3y %ser théa man cdc cong thure tir (28) dén (35), trong do

QU

cac cong thie tir (28) dén (35) 1an luot la:

o {NZC ~2d, J
Popin = N
CS

(28);
dstan :2(NZC —2du)+n5:;€ 'NCS (29)
RA  _ Nzc — du
I’ZgrauP - { dmm J (3 O)
3d —N,.—n" .d
ﬁ vI;:Iﬁ — maX(\‘ u zc ngroup start J’ 0)
e ab
=R4 _
Ml =0 (2)
dstan :O (33),
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=R4 __
i =0 (34);
Ayan =0 (35), trong

413 d6 dich vong twong tng véi chudi truy nhép ngau nhién khi do
dich tin s Doppler bing mot 1an khoang cach séng mang con PRACH.
Dua vao cach thuc hién co thé bat ky trong s6 cac cach thuc hién c6 thé tir

tha tu dén thi bay cta khia canh thr ndm, theo cach thuc hién cé thé thir tdm

- | | NutNo g 2y
cua khia canh thtr ndm, trong truong hop 4 7 Manin | Pstant
nRA —RA  TRA  ZRpa > i

: ; d \ , ~ . A C s £
g Main - Thin T “sat vy %en thoa mén cac cong thie tur (4) dén (11),

EN <dugw RA g RA  _ih =ma = g

\ C = 4/
trong truong hop 77 3 , Teniee - Cstar | EOW Poniee  Thin - Poin | dsfart’

QL

va % thoa man cac cong thic tu (12) dén (19); hodc trong trudong hop

N,.+N, 2
_zcll_cs_gd <IN, oy RA i e =

! 7 Pnise , start , ngroup , Pshife s Plyig R Aoi , deCﬂ‘l s Vé dxtarl th(")a
) 2 N,.<d, < Ny =Nes
mén cdc cong thac tir (4) dén (11), trong trudng hop 7 3,

RA d nRA —RA =RA  =pa

. . o d \ d ~ r ~ 4 Al
shift start group’ Ponige , Pyig , Ngi , sty Zstar thda man cac cong thirc to (12)

dén (19);

U

n

———NZC N <d, < ———2NZC RA 7 RA _pa =

trong tru’(‘)'ng horp 3 “ 5 , nshift) start ngfmp’ nshift, nshiﬁ’

I

=RraA

Mo dslﬁ"’, va % théa man cac cong thic tir (20) dén (27), trong trudong hop

QU

2N,. N,.—N, =
= <cd <& 2R g 7 TRA  ZRA =R d
5 2 , Menine | Pstan - TEOP shitt Mg P Dsat - yy o Year thoa

5

Il

¥

min cac cdng thac to (28) dén (35); hoic trong truong hop

NZC.+NCS<d <2NZC RA ~ B —

e =G = nihd n T T e .

3 5 shift start goup shift it Ponin stat vy
bl b 9 9 9 bl 9 5

9

start thé a
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2Ny _ Vo= Vs

man céc cong thic tir (20) dén (27), trong trudng hop 5 2

RA g A mRA =R S g i
it , start R g\‘oup, Penise , nshiﬁ, Pin , start , va start thoa man cac Cong thu'c tu (28)

dén (35).

W

Theo khia canh thtr sdu, mot phuong 4n clia sang ché dé xuat thiét bi ngudi

dung UE, trong dé bao gém:

modun thu, dugc tao ciu hinh dé thu tin hiéu thong bao tir tram géc,
trong do tin hiéu thong bao bao gbm thong tin chi bio, thdng tin chi béo dugc sir

dung dé 1énh cho UE lya chon sb chudi dich nim trong khoang tir 0 dén

RA RA —RA

(Mg Mgy + 1 +7RA+%RA—1) A X1 N A A e 1y A > :
shitgroup " Msniee T sniee T Msnie s6 chudi dich 1a so nguyén, it 1a so lugng cua dich
9 0 bl " 0O

RA
n

X L4 A 2 r N\ /( r r —RA N\ /(
chudi tng vién cta UE trong nhém, "w» 13 so lugng cac nhom, "t 1a so

luong cia dich chudi tmg vién ctia UE nam trong d6 dai sau cing ma khong du

< e r RA by A 92 . Re 7 A 9 4 .
ddi v&i nhom, ™ 1a so luong cua dich chudi tmg vién cta UE trong céac dich
X N .« 1 S S .1 X. . A o
chudi con lai thir nhat, va " 13 s6 lugng cta dich chuoi ung vién cua UE trong
cac dich chudi con lai thir hai;
modun xac dinh so chuoi dich, dugc tao cau hinh dé lya chon so6
T N , . £ RA (RA L ZRA | ZRA | RA foa
chudi dich nim trong khoang tir 0 dén  (ainsow * e * e * Maia D theo tin hiéu
thong bdo;
mddun xac dinh gia tri dich vong, duge tao cau hinh dé thu nhan gia
tri dich vong theo so chuoi dich; va
modun tao ra chuoi truy nhap ngau nhién, dugc tao cau hinh dé tao ra
chuoi truy nhip ngau nhién theo gia tri dich vong.
Dua vao khia canh tht sau, theo cach thuc hién cé thé thir nhat cua khia

canh thtr sdu, moédun xac dinh gia tri dich vong dugc tao cau hinh dic trung dé:

thu nhan gia tri dich vong G theo sb chudi dich vV nho st dung

cong thuc (1), cong thire (2), hodc cong thire (3) sau day:
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Cv = doffscl + ds\an L"/n;'l{x‘iAft J + (V mod n:l:/i\ﬂ)NCS (1)
3
— = _ RA_RA —RA
Cv - doffset + dstart + (V nshiﬂngroup + nshiﬁ)N cs (2)
2
_ = RA RA —RA =—RA
Cv - doffset + d.v/ar/ + (V - nshiﬁngroup + nshiﬂ + nshift )N('S (3) trong dé
5

dstan

Do 13 khoang dich, la khoang céach dich vong gifta cac nhom

Y A RA r Xe o oA 9 r hY A
lién ke, it 13 so lugng cua dich chudi tng vién cia UE trong nhom, N 1asé

lugng cac dich vong duogc chiém giir bdi ngudi dung, Doar 13 gia tri dich vong

ctia dich chudi tmg vién cta UE tha nhét trong cac dich chudi con lai thit nhét,

Q

va %wer 13 gid tri dich vong cua dich chu6i tmg vién cua UE thir nhét trong cac

dich chudi con lai thi hai.

Dua vao cach thuc hién co thé thr nhét cta khia canh th(r sau, theo cich

thuc hién c6 thé thG hai cta khia canh tht sdu, trong truong hop

< RA RA _RA —_ A r . 4 . 3 by A oz ° . N
V< (i goup * Tt 1), mddun x4c dinh gia tri dich vong thu nhén gia tri dich vong

G nho str dung cong thie (1);

RA __RA —RA RA _RA —RA | =RA
trong trub’ng hovp (nshiﬁngroup +nshiﬁ ’_1) <v= (nshiﬂngroup + nshiﬂ + nshiﬁ o 1) , médun Xé_c

dinh gia tri dich vong thu nhan gia tri dich vong G nho st dung cong thtc (2);
trong tru-b’ng ho-p (nsl}'x?ﬁn;‘:up + 7”_5];31 + ﬁ:ﬁfﬂ -<v< (n:;?ﬁn;’?up + ﬁsﬁ% + i%z + _ﬁ?;fn -1 ;

modun xac dinh gia tri dich vong thu nhan gia tri dich vong G nho st dung

cong thuc (3).

Dua vao cach thuc hién c6 thé thr nhat hodc thir hai cia khia canh thtr sau,
r A r A r 9 r 4 r I/ZRA d nRA ERA
theo cach thuc hién c6 thé thir ba cua khia canh thtr squ, “swit, “swr = 80P Dsit )

A R \ , . A f s X ,
Mg M “sat vy %wer théa man cac cong thire tir (4) dén (11), trong do

(N

cac cong thuc tr (4) dén (11) lan luot la:

-31-



38965

RA 4du _ NZC
Ngin = N
cs

(4);
Clstart 4d N +nshzﬁ N ( 5)
v _| 4,
ngroup - {dmrl ,| (6)
N,.-3d,-n%,,-d
ﬁsizl;l‘i — max(\‘ zC uN ngoup start J, 0)
© (7);
ﬁvﬁ?ﬁ Lmln (d nglm/p ds*lar't > 4du - NZC _s[/:qﬂN ) / NCSJ (8)
= R4 R4
dstalt N 3d + ngr oup dstart + nshzﬁN (9),

= _ L((l min (17 ))(, ~%, )+ min (L7 ) (4, =Ny Tk Nos ))/NJ A
(10);

QL

=RA
start N - 2d + ngraup dstarl + nshiﬁNCS

(11), trong
do

413 d6 dich vong tuong tmg véi chudi truy nhép ngau nhién khi do
dich tan s Doppler biang mot 1an khoang cach séng mang con PRACH.

Dua vao cach thuc hién co thé thir nhat hodc tht hai cta khia canh thit s4u,

RA

. A LA ) , . s RA n A
theo cach thuc hién c6 thé tht tu clia khia canh thr sdu, "shin, dstarf, gop - Mnife |

nshiﬁ’ Aiy , dSta’" R va

QU

sar thda mén cac cong thic tr (12) dén (19), trong do

céc cong thie tir (12) dén (19) lan luot 1a:

it {NZC —3d,,J
shifl NCS

d,, =N, —3d +nshﬁ - N

start

(12);

(13);
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o = {dd J (14);
s (15);
it =| min(d, —n, dys Ny =3d, =755 Neg )/ N | (16);
Q=+ 1y B+ T N (17);
A =0 (18);
cEIM =0 (19), trong

do

413 d6 dich vong twong tmg véi chudi truy nhép ngau nhién khi do
dich tin sé Doppler bang mot 14n khoang cach séng mang con PRACH.

Dua vao cach thuc hién c6 thé thir nhat hodc tht hai cia khia canh thi sau,

RA

. cn . 2 . ) , . RA n
theo cach thuc hién cé thé th nim cia khia canh thr sau, "sn, dstart, gowp

9

pRA - FRA TR \ . . A s X ,
Pain | Tain  Main | “sat vy Ywen théa man cdce cong thire tir (20) dén (27), trong do

QL

céc cong thuce tir (20) dén (27) lan luot 1a:

RA _ 3du — NZC
Ropin = N
cs

(20);
d,,,=3d,~ N+ Ny 20
wle
group
dslarl (22)’
N,.—2d —n™ .d
ﬁsllj,;lﬁ _ max(“ zc uN ngﬂmp start J,O)
. (23);
o = (24);
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t (25);
E 26);
o =0 (27), trong

do

4, 13 46 dich vong tuong tng v&i chudi truy nhap ngau nhién khi do
dich tAn sé Doppler bing mot 1an khoang cach séng mang con PRACH.

Dua vao cach thuc hién co thé tht nhit hodc tha hai cua khia canh thir sdu,

RA
r A 14 ;’\ 4 14 2 r L4 14 R,A n _RA
theo cach thuc hién c6 thé thir siu cta khia canh thir sau, i, e , o Thain

=RA = r
Phin | i ,va % théa man cac cong thirc tir (28) dén (35), trong do

[

cac cong thire tir (28) dén (35) lan luot 1a:

nRA _\‘Nzc_zduJ

shifi

Nes (28);

dmm :2(NZC _2du)+n§h;€ 'NCS (29).
RA  _ Nzc _du
l’lgroup - l\ dsm” J (30)
3d —N,.—n" .d_
ﬁmRﬁ? =max(\‘ u ZCN ngroup start J,O)
h G1);

:RA _
ey =0 (2%
dsta] :0 (33>’
=R4A __
o =0 (34)
yan =0 (35), trong

do
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4 1a d6 dich vong tuong tmg vai chudi truy nhap ngau nhién khi do

dich tin s Doppler bang mét 1an khoang cach séng mang con PRACH.

Dua vao cach thuc hién c6 thé bat ky trong sb cac cach thuc hién ¢ thé tir
thir ba dén thtr sau cua khia canh thir sau, theo cach thuc hién c6 thé thir bay ctia
N, + N, 2 RA

, ’ , N > Sdu <"NZC nikA d n
khia canh thtr sdu, trong truong hop 4 707 M stan | TR

gRA PR T \ . ~ A fa £
Main | T Tain | “swt vy Ysen thoa mén cac cong thic tr (4) dén (11), trong

U

2 <d < NZC — Ncs RA _ _ =
¢ 7T T 3 g d Mgap  Tgn Ty 7ah Ay >
tru’o'ng ho’p , | shift start._ , smine o Tkt Moe - Tstart - oyg

9

st théa man cdc cong thuc tor (12) dén (19); hodc trong trudong hop

N, .+ N 2

Zzc TGS il RA _ _
<d,<—=N,. LRA d 7 TRA ZRA L = ] . )

4 7 5 “shift R start N goup R shift 5 shift 5 Ngig , start 5 va start thoa

QL

2y g NN

mén cac cong thic tir (4) dén (11), trong trudng hop 7 3

RA g nRA —RA  TRA Spa

nshift, start | gD nshift’ nshiﬂ, nshiﬂ, dsrart, va

QL

sar thda man cac cong thic tur (12)
dén (19);

NZC +NCS <d < 2NZC A i RA CeA =

trong trub'ng hO’p 3 5 , nshift, start | ngrmp, nshift, nshiﬂ,

o d
7 hY
shift R start s va

QU

s thoa man cdc cong thirc tir (20) dén (27), trong trudng hop
2N N, — N = —

zc
—&-<d, < ——— RA d SRA=RA L =ma ] .
5 2 Popife start group shit  Thnit Mo stat g
bl 9 b 9 5 b b 5

U

start thé a

man cac cong thuc tu (28) dén (35); hodc trong trudng hop

N+ N 2N _ _

TS < d < A8 _ — = =

3 “ 5 , ns}}:}t , dstart , ng’g‘p , nsfl:i/?t , nsi?t , ”sm , dstart , va dstart thoa
2Nzc<d SNZC_NCS

mén cac cong thuc tir (20) dén (27), trong truong hop 5 ' 2,

RA nRA _RA :RA ERA d Y 2 ~ r ~ 4 Al
shift s dstart , goup, Ponige R nshiﬂ’ Ngin R start R va start thoa man cac Cong thlIC tu (28)

dén (35).

9

n

Dua vao cach thuc hién cé thé bat ky cta khia canh thtr sdu, hodc céc cach
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thuc hién c6 thé tir thir nhit dén tha bay clia khia canh tht sau, theo cach thuc
hién c6 thé thr tdm cua khia canh thtr sdu, modun tao ra chudi truy nhap ngau

nhién dugc tao cdu hinh dic trung dé:

tao ra chudi truy nhap ngau nhién v ) theo gia tri dich vong C,

nho st dung cong thic (36) sau day:

X, c (M) =x,((n+C,)mod Ny.) (36), trong

Nace 13 do dai chudi, va chudi ZC ma nghiém cuand la ¥ duoc xac

_jmun(n+1)

dinhlé: xu(”l)=e Nac N OSHSNZC_l.
Theo khia canh thr bay, mét phuong an cua sang ché dé xuét tram gdc,
trong d6 bao gom:
moédun xac dinh sb chudi dich, duge tao cAu hinh dé lua chon sb

RA _RA —RA
+n

chudi dich ¥ ndm trong khoang tir 0 dén (se/sow * i

A

+ﬁs§1¢1 + ﬁs‘:ift _1) , trong dé %
Ie RA 7 . Xe 4 .« A 2 « K . N \
1a s6 nguyén, ™+t 1a so lugng cua dich chudi ing vién cua thiét bi nguoi dung
, 0 % , . aRA L ) . x.
UE trong nhém, "= 1la s6 lugng cac nhom, ™ 13 so luong cta dich chuoi
‘A , 3 A 1a: \ | ~ Y SRS , ARA
g vién ciia UE nam trong d6 dai sau ciing ma khong di doi véi nhom, " 1a
s6 luong cua dich chudi tmg vién cua UE trong cac dich chudi con lai thr nhat,
\ %RA \ I’\ 2 . : . L4 ° A ? r ° : . \ M

va " 13 so lugng cta dich chudi ung vién ctia UE trong céc dich chudi con lai
tha hai; va

mddun x4c dinh gia tri dich vong, dugc tao cau hinh dé thu nhén gia
tri dich vong & theo so0 chudi dich » nho str dung cong thirc (1), cong thire (2),
hoac cong thic (3) sau day:

RA RA
C, =g + \_V/ Migy J +(vmod ;s )Neg

Il

(D

+d,

start

C,=d

RA __RA —RA
v offset + (V —n +n )NCS

shiftngroup shift

(2);
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C =d

—RA | =RA
offset vlml + (V nshlﬂn + nshiﬁ + nshiﬂ )NCS

group

(3), trong dé

dma 13 khoang dich, % 13 khoang cach dich vong gifra cdc nhém

A X RA oy X ” . Xe ‘A ) , A
lién k&, " 13 sb luong cta dich chudi Gmg vién cia UE trong nhém, Mes 13 s0

lurong cac dich vong duogc chiém giir boi nguoi dung, Do 13 gia tri dich vong

ctia dich chudi tmg vién ctia UE thi nhét trong cac dich chudi con lai thir nhit,

1l

QL

va %sar 13 gid tri dich vong cta dich chuodi tng vién cia UE thir nhat trong cac

dich chudi con lai tht hai, trong d6

Il
Il

RA d RA —RA =RA =RraA

. n ; : A d . d ) ~ , A

nshlﬂ R start R group s nslnﬂ , Agnig s Ppin s start , va start thoa man cac Cong
d N 7 T S d

n . no : d \ 9
start group shift shift shift start start
, , , , , , va thoa

r RA
thtc tir (4) dén (11); hogc ",

~ . A . . £ o™ d A A R A
man cac cong thiuc tr (12) dén (19); hodc "wit, “sat - Teow - Tt i T
67 ” h d nI]{Aﬁ alstan nRr{:u

sart 3 “sar thoa man cac cong thice tu (20) dén (27); hodc in, , | Eow
—RA =RA % = 5

Ponite | Taine - P d“a”, va “sar théa man cdc cong thic tir (28) dén (35), trong

doé
it “461“ ~ N J
) Nes (4);
dslar‘t = 4du —NZC + nﬁv‘?ﬁ ’ NCS (5),
l’lRA — du
group d;,an ( 6 ) ,

N,.—-3d,-n¥ -d

u group start
,0)

Ty = MAX( ~

° (7);
o me(d M d., 4d,— N~ N )/ NCSJ ®)
675"7” = N 3d +ngroup dstarl xiltj"lN (9),
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))(d —ngR,’f,up dsmﬂ)ﬂmrl(l nvh,ﬁ)(4a’ — N, —TN, ))/NJ

= —=RA
d start N 2d + ng)oup dslarl + nsh/ﬂN

shifi

NCS
RA

dstart = NZC - 3du + nshifl ’ NCS

group

dslarl
RA 4du N zc group dstarl 0
.S'hlf[ - max( s )
N,
CcS

_RA RA

hﬁ len(du _ngroup dsta/t’ NZC —3du
= RA —RA
d_vlarl = d + ngroup dstart + nshlleCS
Myn =0
dsrarr = O
nRA [3dll — NZC J

shift

NCS

dslart 3d NZC +ns/1/f1 NC'S

group

dsrarr
—RA NZC - Zdu - ng:(lmp ’ ds[art
Ry = max( ,0)
NCS

=RA __
Ry = 0
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es)/ Nes |

(11);

(12);
(13);

(14);

(15);

(16);
(17);

(13);

(19);

(20);

(21);

(22);

(23);

(24);

=RA
vhlf[
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B =0 @25);
o =0 (26);
dsrm‘r = 0 (27 )’

RA _[NZC _2duJ
Ngin = N
cS

(28);
d.rlarl = 2(NZC - 2du) + nsﬁfﬁ ’ NCS (29)
nRA — NZC — du
group dslart (3 O),
3d,~ Ny —n -d
h—;;gc, = max (|\ u ZC ngroup start J, 0)
N,
“ (31);
=R4 __
M =0 (32);
dslart = 0 (33)’
=0 (34);
A =0 (35), trong
do
N,

7 13 d6 dai chudi, va 413 d6 dich vong tuong ung véi chudi truy
nhép ngiu nhién khi d6 dich thn s& Doppler bang mot l4n khoang cach séng
mang con PRACH.

Dua vao khia canh thir bay, theo cach thuc hién c¢6 thé thi nhét clia khia

R T |

RA
vs (nshift group shift

canh thir bay, trong trudng hop ) mddun xéc dinh gia tri dich

vong thu nhan gia tri dich vong & nhd st dung cong thire (1);

+ 7 1) <v < (i

RA _RA RA —RA | —RA
trong trudng hop s * i Py + Pt + Mg —1)

group shift

, modun xac

dinh gia tri dich vong thu nhén gia tri dich vong € nho st dung cong thic (2);
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RA_RA | —RA |, =R4 RA_RA | —RA , =RA | —R4
(nshiftngroup + nshift + n.vln‘ﬁ - 1) <vs= (nshiﬁngroup + nshift + nshiﬁ + n_vhifr - 1)

trong truong hop ,

C

mbdun xac dinh gia tri dich vong thu nhén gid tri dich vong “ nh¢ st dung

cong thtrc (3).
Dua vao khia canh thir bay hoac céach thuc hién cé thé th nhit cua khia

canh thir bay, theo cach thuc hién cé thé tht hai ctia khia canh tht bay, trong

N,.+ N, 2
£ S <d <=N RA RA —RA = = T
. u 7  p da n 7 RA .
tI'lIOﬂ’lg hO’p 4 7 , shift st Tgroup - Tishift Ngpiny , it sart -y
67 2 ~ 14 PaY 4 A I( b
st théa min cac cong thac t (4) dén (11), trong trudong hop
2 N, . —N _
— <d <2 & RA —RA = = T =
7T 3 , Py ; Ao , Pgroup ; Pigy ; e , Main A 1o , va A thda

min cac cdng thac to (12) dén (19); hodic trong truong hop

N,.+N, 2 =

L S <d <=N RA RA —RA = = T =
4 ! 7 z , nshiﬂ , dstart , ngroup , nshiﬂ , ”sr!;Aﬁ s Popisy , dslar/ s Vé dstarz théa

2 N,.—N,

) SN <d, <=6 g
man cac cong thire tir (4) dén (11), trong truong hop 7 3 , Tt
d A R = Tma g . d . . A R X

st Mgowp - T Poin - P d“ﬂ”, va % thoa man céc cong thuc tir (12) dén
(19);
N, +N, 2
LS < < —NZC d RA  —RA  —pa
trong trU"O’ng hO’p 3 S D i 5 ey group 5 Ppin 5 Paain 5
’%-sm gﬂar! > dstarf th - 3 A O th ] N 20 d/\ 27). t ¢ h
, st va da man céac cong thuc tir (20) dén (27), trong treong hop
2N N,.—N, _ =
T <g <A & d LRA —RA  =pa  Zma d
5 2 , Plepisy , start , gowp | iy , Agpig , Agpigy , start Vé start théa

man cac cbéng thuc tor (28) dén (35); hoac trong truong hop
N, + N 2N.

<d /=% RA  —RA  — = = =
3 : 5 R nshiﬁ , dstan , ngroup , nshiﬂ , nsl:iAﬁ , nsp}:iAﬁ , start , Vé. dslart théa
2Nzc <d < NZC—NCS
man cac cong thic tir (20) dén (27), trong trudong hop 3 2 ,
e d A R g R g d

it st Mo Mg Main - Thie - Qoar g @sar thda man cac cong thire tur (28)

dén (35).
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Theo khia canh thir tdm, mdt phuong 4n cua sang ché d& xuét thiét bi nguoi
dung UE, trong dé bao gbm:
moédun xac dinh sé chudi dich, dugc tao cAu hinh dé lua chon sb

RA _RA —RA |, =RA , —RA
(Monin Poroup T Mspite T Pniee T P

chudi dich v nim trong khoang tir 0 dén D trong d6 v

1a s6 nguyén, niin 13 6 luong ctia dich chudi ing vién ctia UE trong nhém, Py
1a s luong cac nhém, T 13 sb lwong cta dich chudi tmg vién cta UE nam
trong do dai sau cung ma khong du dbi v6i nhom, Tan 13 sb lugng cua dich
chudi tmg vién ctia UE trong céc dich chudi con lai thr nhét, va o 1a sb luong
ctia dich chudi timg vién ctia UE trong cac dich chudi con lai thi hai;

modun x4c dinh gia tri dich vong, dugc tao cAu hinh dé thu nhan gia
tri dich vong € theo s6 chudi dich v nhd st dung cong thire (1), cong thic (2),
hodac cong thure (3) sau day:

RA RA

C, =d g + Agan Lv/nshiﬁ J +(vmod rg; )N (1)

s
= RA _RA —RA

C\; = doffset + dstarl + (V - nshiftngfoup + s )NCS (2)

)
B = RA _RA | —RA | ZRA

Cv - doffset + dslarl + (V - nshiﬁngroup + nshiﬁ + nshiﬁ)NCS (3) trong dé
)

d

w13 khoang dich, % 1a khoang cach dich vong gilta cac nhém

Y A RA v X , . Xe ‘A . , N
lién ke, ™sn 1a so luong cua dich chuoi Gng vién ciia UE trong nhom, Nes 1a s0

lugng céc dich vong duoc chiém gift boi nguoi dung, Duar 13 gia tri dich vong

ctia dich chudi tng vién ctia UE tha nhét trong cac dich chudi con lai thu nhét,

QL

va % 13 gid tri dich vong cla dich chudi tng vién ctia UE thir nhat trong cac

dich chudi con lai thi hai; va
modun tao ra chudi truy nhip ngau nhién, dugc tao cau hinh dé tao ra

chudi truy nhap ngau nhién %0, 0 theo gia tri dich vong € nho st dung

cong thic (36) sau day:
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X,.c. (n)=x,((n+C,)mod N,.) (36) trong
b
do
N. U X o x. \ . n ) ,1a ,
z¢ 13 36 dai chuoi, va chuoi ZC ma nghiém cua né la ¥ dugc xac
_mun(n+l)
_ Nye
. . x(n)=e , 0n<N,. - .
dinh la: () z " trong do
RA RA —RA = =Ra T =
nshift, Stan’ ngl’oup, nshiﬁ, nsl:i?z, nshift’ d.vrarl , Vé dstart théa man CéC Céng

e % oM dy n A R RN d, s .
thirc tu (4) dén (1 1), hoac hift Dt Cgrowp - ehift - Mnin et Fstart g Psar thoa

QU

N

RA —RA —RA =RA

n Ao Psnise
bl b

, RA g
mén cdc cdng thuc tir (12) dén (19); hogc ", Tt Taow = Tin

=5 RA
n

14 RA d
sar , va %wer théa man céc céng thuc tir (20) dén (27); hodc Panine | Foart | Hgroup

Q

A g T d \ , . A C s I
i Pain - v Dwarn vy Yser théa man cac cong thire tr (28) dén (35), trong

RA 4du _NZC
i = N
s (4);

d

start

nRA — du
group dsm” (6)

Ny —3d,-n .d

u gl oup start
;0)

Nes (7);

QL

S

=4d, — N, +”§fﬁ “Neg (5);

_RA _
A = max(

ﬁiﬁ‘, me(d —n .d

group start 2

4du —Nzc_ﬁ:;;‘i CS)/NCSJ

(3);

dsm/'r graup start

:NZC_3d +7’2 d +nshrf1N (9)

= _ L((1 min(L 7% ))(d, 7L, -y ) +min(L i ) (4d, N, 74 Nes ))/N J Y
(10);

Rl

=N,.—2d, +n™ .d +nv/11ﬁN (11);

start. group " start
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RA _{NZC _3duJ
Popisi = N
(&)

d =NZC—3du+nfh’fﬂ-NCS

start

n RA du
group — d
start

4d,—N,.—nz. -d
ﬁ;;‘;,! — max(l‘ u ZCN group start J’ O)
CcS

=RA _ . _ RA .
nshift - len ( du ngroup dstart >

A@c—a@—iﬁgN@)/N@J

dslari = du + nﬁerup ’ dxlarl + ﬁsﬁfﬁ NCS
;_/l_:shif/ =0
j?fal’[ = 0
1y :{3du—p@fJ
" Nes
dypr =3d, =Ny + ”ﬁﬁ “Neg

mo_| 4,
ngroup - d
start

ES%[ _ max(\‘ Nye = Zdu]\; nzf:éup "o J, 0)
cs

My =0

. =0

My =0

d, =0

(12);

(13);

(14);

(15);

(16);

(17);

(18);

(19);

(20);

(21);

(22);

(23);
(24);
(25);

(26);

27);
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i _ \NZC ~2d, J

Yoo (28);

d, e =2(N e =2d,)+ 1l - Neg (29):

e 0

° GD;

P =0 (32);

T =0 (33);

e (4
d,y =0

start

(35), trong
do

v 1a d6 dich vong tuong tmg véi chudi truy nhap ngau nhién khi do

dich tan sb Doppler bang mot 1an khoang cach séng mang con PRACH.

Dua vao khia canh thir tam, theo cach thuc hién cé thé tha nhét cua khia

oLy N vS(nRAnRA +RA -1 ~ , . ., . .
canh thr tdm, trong truong ho it o T~ modun xac dinh gia tri dich
: g g hop Inh g

vong thu nhén gia tri dich vong & nho st dung cong thire (1);

RA _RA —RA RA _RA —RA | =RA
trong tru‘Ong hop (nshiﬂngroup + nshiﬁ —1) <vs (nshiﬁngmup + nshiﬂ + n.s‘/u'ﬁ _1) s médun Xéc

dinh gia tri dich vong thu nhan gia tri dich vong C. nho str dung cong thuc (2);

RA_RA |, —RA |, =R4 RA_RA |, —RA |, =R4 , =R4
(MgicMeroup T Pt T Mo =1) <V S (MgiaMgroup + Pine T Mopigg + Mg — 1)

trong trudong hop

mddun x4c dinh gia tri dich vong thu nhén gia tri dich vong ¢ nho sur dung
cong thuc (3).
Dua vao khia canh thtt tam hodc cach thuc hién co thé th nhét caa khia

canh th tam, theo cach thuc hién co thé thr hai ca khia canh tht tam, trong
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N, +Ng 2

5<d <=N RA RA RA = = ~
N - Yu zC ‘ n 7 —RA —R{\ .

truong hOp 4 7 , Pgity , sat  Tgowp Mg , Pyhi , Aopin , e va
67 2 ~ )4 A V4 \ A B

sar théa man cac cdng thac tor (4) dén (11), trong trudng hop
2 N,.—N, _ =
7N Sd, ST LA R A ds oy Beer (e
7 3 R shift R start R group s shift ’ shift s shift , start , va start thoa

min cac cong thuc tir (12) dén (19); hodc trong truong hop

N,.+ N 2 =
—L£ 8 <d <=N, RA JRA ZRA = Zma 7 d
4 7 , Pghiy , st o Cgowp Pigy , i Ppige , Goar yy Perar thda
2 -N,
i —N,.<d, < ————-—NZC & A
man céc cong thire tir (4) dén (11), trong trudng hop 7 3, Tain

d, aA A A \ , ~ A f s £
st gow | Thein | Maun - Maie Dot | va Do thoa mén cac cong thtre tr (12) dén
(19);
N,.+N, 2N
2z TS <« du < zc J RA RA s
trong truong hop 3 , Toin - G Tgow i Tain
e = = ]
Min - Coart v Qv thoa mén cac cong thuc tr (20) dén (27), trong truong hop
2N. N,.—N _ =
A< d, < R A ZRA =ma  ZRA d
5 2 , Mgy , start - Tgroup Pyigy , Phie , Ay , siart va siart - thda

man cic cbng thac tu (28) dén (35); hodc trong truong hop

NZC+NCS< 2‘NvZC

<d <—*= RA RA —RA = = =
3 5 , nshiﬁ’ start , ngrOUp , nshiﬁ, nsiiAﬁ , ns}}{li?t , dszart , Vél dsrarl théa
2Nzc <d < Nzc_Ncs
man cac cong thac tir (20) dén (27), trong trudong hop 3 2

RA RA —RA  =pa SrA T
Ngigy st Pgroup  Mhnit Penin Pnine d siar va
5 b bl b b b b

QU

sart - thda man cac cong thic tur (28)

dén (35).

Theo khia canh thr chin, mdt phuong &n cua sang ché d& xut hé théng tao
ra chudi truy nhap ngiu nhién, trong d6 bao gbém: tram gbc duoc mo ta theo
cach thuc hién co thé bat ky cua khia canh thtt ndm, hoac cac cach thuc hién co6
thé tir thr nhat dén tht tdm ctia khia canh thir nam, va thiét bi nguoi dung UE

duoc mo ta theo cach thuc hién cé thé bat ky cua khia canh thtr sdu, hodc cac
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cach thuc hién c6 thé tir thr nhat dén thr tAm ctia khia canh thir séu.

Theo khia canh thr muoi, mét phuong an cua sang ché dé xuét hé théng
tao ra chudi truy nhip ngau nhién, trong d6 bao gbm: tram gbc dugc md ta theo
cach thuc hién c6 thé bét ky ctia khia canh thir bay, hodc céc cach thuc hién c6
thé tir thir nhAt dén thtr hai cua khia canh thir bay, va thiét bi ngudi dung UE
duoc mo ta theo cach thuc hién co thé bat ky cuta khia canh thtr tdm, hodc cac

cach thuc hién co thé tir th nhét dén th( hai cua khia canh thir tam.

Theo phuong phép, thiét bi, va hé thdng tao ra chudi truy nhap ngau nhién
theo cac phuong an cia sang ché, phuong phép tao ra chudi truy nhap ngau
nhién bao gém céc budc: tao ra, bdi tram gbc, tin higu théng bdo, trong do tin
hiéu thong bao bao gdm thong tin chi bdo, thong tin chi bdo dugc s dung dé
1énh thiét bi nguoi dung UE lua chon s6 chudi dich nam trong khoang tir 0 dén

nRA 14

win]a s0 lugng cua dich

RA _RA —RA , =RA , =RA
(MepitMyronp T Mapite T Pgpiee + Piee — 1)

, s0 chuoi dich 1a s6 nguyén,
Re 7 A 9 J4 ]/ZRA \ A 7 r ﬁRA N\ A
chudi ung vién ctia UE trong nhém, "= la so luong cac nhom, ™it la sd
lugng cta dich chudi ing vién ciia UE nam trong do dai sau cing ma khong du
4 M r.. 4 :RA \ ’( 2 ° IX - 4 A 2 r .
ddi v6i nhém, " 13 so6 lugng cla dich chuoi tng vién cua UE trong cac dich

Xeo . . £ T ) . X. . )
chudi con lai thtr nhat, va ™t 1a s6 luong cua dich chudi ung vién cua UE
trong cac dich chudi con lai thir hai; va gui, boi tram goc, tin hi¢u thong bao dén

UE, sao cho UE tao ra chudi truy nhap ngau nhién theo thong tin chi béo.
M6 ta van tit cac hinh vé

Pé mo ta cac giai phap k¥ thuat theo cac phuong an cla sang ché hoic
trong linh vuc k¥ thudt da biét mot cach rd rang hon, phan sau day mo ta vén tit
c4c hinh v& kém theo can dé md ta cac phuong 4n cla sang ché hoic cac phuong
4n da biét. RS rang 13, cac hinh v& kém theo trong phin mé ta sau day thé hién
mot s6 phuong 4n cla sang ché, va ngudi ¢6 hiéu biét trung binh trong linh vuc
k¥ thuat cé thé van dat duoc cac hinh v& khéc tir cdc hinh v& kém theo nay ma

khong can cac nd luc sang tao.

Fig.1 1a luu d6 ctia phuong 4n 1 vé phuong phap tao ra chudi truy nhap
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ngau nhién theo sang ché;

Fig.2 13 luu do cta phuong 4n 2 vé phuong phép tao ra chudi truy nhép

ngAu nhién theo sang ché;
Fig.3 la so do gian lugc clia trudng hop 1 theo phuong an cla sang ché;
Fig.4 1a so dd gian lugc clia trudng hop 2 theo phuong 4n clia séang ché;
Fig.5 13 so db gian lugc ctia truong hop 3 theo phuong an clia sang ché;
Fig.6 12 so db gian lugc ctia truong hop 4 theo phuong an cta sang ché;
Fig.7 14 so d6 gian lugc clia trudng hop 5 theo phuong an ctia séng ché;
Fig.8 1a so dd gian lugc clia truong hop 6 theo phuong an ctia sang ché;
Fig.9 1a so dd gian lugc ctia truong hop 7 theo phuong an ctia sang ché;

Fig.10 14 luu db cta phuong 4n 3 vé phuong phép tao ra chudi truy nhap

ngau nhién theo sang ché;

Fig.11 14 luu d6 cta phuong 4n 5 vé phuong phép tao ra chudi truy nhap

ngau nhién theo séng ché;

Fig.12 1a luu db cta phuong 4n 6 vé phuong phap tao ra chudi truy nhap

ngau nhién theo sang ché;

Fig.13 14 so do clu tric gian luge cua phuong 4n 1 vé tram gdc theo sang

ché;

Fig.14 1a so d6 cu tric gian luge cua phuong an 2 vé tram gbc theo sang

che;

Fig.15 14 so do cAu tric gian luge clia phuong 4n 1 vé thiét bi nguoi dung

theo sang ché;

Fig.16 1a so do cAu tric gian luoc ciia phuong 4n 3 vé tram gdc theo sang

ché;

Fig.17 1 so d6 cdu tric gian lugc cua phuong an 3 vé thiét bi nguoi dung

theo sang ché;
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Fig.18 14 so dd cAu tric gian luge cua phuong an 4 vé tram gbc theo sang

ché;

Fig.19 1a so dd cdu tric gian luge ctia phuong 4n 4 vé thiét bi nguoi dung

theo sang ché; va

Fig.20 14 so db cdu tric gin luge cua phuong 4n 5 vé tram gbc theo sang
ché.
Mo ta chi tiét sing ché

Dé khién céc muc dich, cac giai phap k§ thuat, va cac hiéu qua cia céc
phuong an cua sang ché & rang hon, phan sau day mo ta chi tiét va dy du cac
giai phap ky thuét theo cac phuong an cua sang ché dua vao cac hinh v& kém
theo theo cic phuong an cia sang ché. R rang 13, cac phuong an dugc md ta la
mdt s6 ma khong phai 1a tit ca cac phuong 4n clia sang ché. Tét ca cac phuong
an khéac duoc thu nhin béi ngudi ¢6 hiéu biét trung binh trong linh vuc k¥ thuat
dua vao cac phuong an cua sang ché ma khéng can cac nd luc sang tao s& nim

trong pham vi bao hd ctia sang che.

Fig.1 1a luu d6 ctia phuong 4n 1 vé phuong phép tao ra chudi truy nhp
ngau nhién theo sing ché. Nhu dugc thé hién trén Fig.1, phuong phép theo

phuong 4n nay c6 thé bao gom céc bude:

Budce 101: tram géc tao ra tin hiéu thong béo, trong d6 tin hiéu thong bao
bao gém thong tin chi bao, thong tin chi bdo dugc str dung dé 1énh cho thiét bi
nguoi dung UE lua chon s6 chudi dich nim trong khoing tur 0 dén

RA_RA , —RA , =RA , =RA RA r
(nshift ngroup + nshift + nshift + nshift - 1) n

, s0 chuoi dich 1a so nguyén, ™ la so luong cua dich

X 4 *A 9 r ]/[RA Y A r r ERA \ A
chudi tng vién cua UE trong nhom, "= la so lugng cdc nhém, ™ la so
lugng cta dich chudi tmg vién cta UE nam trong do dai sau cung ma khong du

Lo e 4. RA g . x. A L
dbi v&i nhém, ™t 13 s6 lugng cta dich chuoi ung vién cia UE trong céac dich

X s . . A oA 2 , . X ‘A )
chudi con lai thtr nhat, va "™ 1a so lugng cua dich chuoi ung vién cua UE

trong cac dich chudi con lai thit hai.
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Can luu v réng, "nhém" theo sang ché 14 nhém dich chudi; oy thé hién
s6 luong cac nhém duoc thu nhan sau khi céc dich chudi duoc tao nhém; Mo
thé hién sd lugng cac UE c6 thé duoc phén biét trong nhém dich chudi sau khi
cc dich chudi duogc tao nhém; P thé hién sb luong cac UE con duogc phan
biét trong dich chudi nim trong d6 dai con lai ma khéng du d6i v6i nhém sau

—RA

x- p : A R 1A , e ,
khi cc dich chudi dugc tao nhdm; "t va ™t thé hién cac so luong cac UE

c6 thé duogc phan biét trong cac dich chuoi roi rac con lai cda tat ca cac dich

RA —RA

chudi ngoai céc dich chudi ma dugc chiém giit hoan toan béi P | Ty Tt
Budc 102: tram gbc gui tin hidu thong bio dén UE, sao cho UE tao ra
chudi truy nhap ngau nhién theo thong tin chi béo.
Trong linh vuc k¥ thuat da biét, UE lua chon s6 chudi dich nim trong
) \ £ (A i —1) . A A 1a o .
khoang tir 0 dén Vhr"sww *"nin =Y Theo sang ché, tram goc 1énh, nho st dung tin
hiéu théng bao, cho UE lua chon s6 chudi dich nim trong khoang tir 0 dén

RA_RA , —RA , =RA , =RA
(Mg Pyoup T Maniee T Pepie + Vi — 1)

Trong linh vuc k¥ thuat da biét, cac chudi dich dugc tao nhém dé xac dinh
ba thong sb: sb luong (”:fgup) clia cdc nhom, sb luong (”’:;?ﬁ) cta céc dich chudi
ung vién cua UE trong nhém, va s6 lugng (ﬁfm) clia cac dich chudi tmg vién cla
UE nim trong d6 dai sau cing ma khong du déi véi nhom; va sé chudi dich
duoc lua chon tir khoang dugc xéc dinh theo ba thong sb nay. Nhu co thé théy
duoc, trong 1inh vuc k¥ thuét da biét, trong qua trinh xac dinh khoang ma tr d6
s6 chudi dich duoc lua chon, s6 lugng cac UE ma co thé duoc phan biét duoc
xem xét chi tur quan diém ctia nhom, va cac chudi dich roi rac con lai khac duge
thu nhan sau khi tao nhém khong dugc xem xét. Theo sang ché, sau khi s6 lugng
cac UE ¢6 thé duoc phan biét dugc xem xét tur quan diém ctia nhom, sb lugng
cdc UE ma c6 thé con duoc phén biét trong cac chudi dich roi rac con lai khac

. P ~ 1r A 7RA , , . Xe
duoc thu nhan sau khi tao nhém, nghia 13, so luong (™) ctuia cac dich chudi ung

P A, A i ) ST
vién cua UE trong céc dich chudi con lai thir nhat va s6 lugng (™) cua cac dich
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chudi tmg vién ctia UE trong cac dich chuodi con lai thir hai, con dugce xem xét;
va UE duoc 1énh, nhd st dung tin hiéu thong bao, lua chon s6 chudi dich ndm

—RA , =RA , =RA
+ P g T i —

7 RA _ RA
trong khoang tir 0 dén (i oup D' nho d6 mé rong khoang ma tir

d6 so chuoi dich dugce lua chon.

Fig.2 14 luu d6 cta phuong 4n 2 vé phuong phép tao ra chudi truy nhp
ngau nhién theo sing ché. Nhu dugc thé hién trén Fig.2, mot cich tuy y, sau
budc 102, phuong phap co6 thé con bao gém céc bude:

Buéc 201: tram gbe lua chon s6 chudi dich nim trong khoang tir 0 dén

(™4 ™

—RA , TRA | =RA
shift” “group +nshift +nshif1 + Agin _l)

MGoGt cach tuy y, vi tram géc khong thé biét sb chudi dich duogc st dung boi
UE khi UE gtri chudi truy nhap ngau nhién, khi tram gbc phét hién chudi truy

nhap ngau nhién duge g boi UE, tram goc chon lién tuc dé di qua moi s6 chudi
S . RA_RA , —RA , =RA , =RA
dich ndm trong khoang tir 0 dén ineow +Mais * 7 *7n =1 Theo cach khéc, tram
g b d
gbc chon lién tuc dé di qua mdi so chudi dich nam trong khoang tir 0 dén X .
RA

RA —RA , =RA , =RA
Py + it ity T P — 1)

X la sé) nguyén nho hon (Myin aroup
Budce 202: tram gbc thu nhan gié tri dich vong theo s6 chudi dich.

Mot cach tiy v, tram gbc thu nhan gia tri dich vong & ctia UE theo s6

chudi dich ¥ nho st dung cong thire (1), cdng thire (2), hodc cong thirc (3) sau

day:
RA RA
C, =y + g Lv/nshiﬁ J +(vmod ng; )Nes (1 )
bJ
_ = RA RA , —RA
Cv - doffset + dslart + (V - nshiﬂng'roup + nshiﬁ)NCS (2)-
b
_ = RA _RA | —RA , =RA
C, =d e + Ay + (V= Agin Moy T A + Mg YN¢s

(3), trong dé

4w 13 khoang dich, % 1 khodng cach dich vong gifra cac nhém

<A X RA oy X ) . X+ s ‘A , , A
lien ke, w13 so lugng cta dich chudi ing vién cua UE trong nhom, Nes 1250

luong céc dich vong duoc chiém gitt boi nguoi dung, Doar 13 gia tri dich vong
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ctia dich chudi tng vién ctia UE thi nhat trong cac dich chudi con lai thit nhét,

N9

va s 13 gid tri dich vong cta dich chudi ing vién ciia UE thtr nhét trong céc

dich chubi con lai thir hai.

Cin luu ¥ ring, %m« 13 sé nguyén (thuong la sd nguyén khong doi), va

d

4o dugc st dung & phia tram goc va %m= dugc st dung & phia UE can phai

doffsat duo’ C

gidng nhau. Mét cach tiy y, %m« dugc st dung & phia tram gbe va
st dung & phia UE c6 cung gi tri co thé duogc thuc hién nho quy ude trude. Vi

du, )

Can luu ¥ rang, theo sang ché, 7] thé hién phép lam tron xubng cua Y .

Nghia 14, néu ¥ bing 2,5, L) bing 2. Vi dy, /4] thé hien phép lam tron

RA

xuong cua vl

CAn luu ¥ rang, theo séng ché, mod thé hién phép toan modun. Vi dy, 4

mod 2 =0, va5mod2=1.

RA _RA —RA e
V= (lgia7goy + M =D tram obc thu nhan gid

Mot cach tuy y, trong truong hop
tri dich vong & nho st dung cong thirc (1);

RA _ RA —RA RA __ RA —RA =RA ,
trong trub'rlg ho*p (nshiﬁngroup +nshiﬂ - 1) <vs (nshiﬁngfoup + Aepigy +”sh"ﬁ _1) , tram géc

thu nhén gia tri dich vong & nhd st dung cong thiic (2); hodc

RA_RA , —RA , =R4 RA RA |, —RA , =RA |, =Hd
trong tru‘o’ng hop (nshiﬁngroup + nshift + nshifr - 1) <vs (nshiﬁ ngroup + nshiﬁ +nshiﬁ + nshiﬁ - 1)

tram gdc thu nhan gié tri dich vong & nhd st dung cong thic (3).

Bude 203: tram gbc tao ra chudi phat hién theo gié tri dich vong, va phat
hién, nho st dung chudi phét hién, chudi truy nhap ngau nhién dugc gui boi UE,

trong d6 chudi truy nhap ngau nhién dugc tao ra boi UE theo thong tin chi bao.

:’ x n 2\ A 2 14 Y 14 /‘7\ 14 . N\
Chuor 2C . (n) ma nghiém cua nd 1a # cé thé dugc x4c dinh la:
_mun(n+l)

= NZC O S S N _1 I3 N A e 9 X ~ N
x,(n)=e ’ = Nzc , trong do Noc la do dai cta chuoi ZC, va ¥ la

nghiém cua chuoi ZC.
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Cu thé, tram géc thuc hién dich vong trén chudi ZC ™ () ma nghiém cua
né 1a . Néu gié tri dich vong 14 K, chudi ZC dugce tao ra theo gia tri dich vong

fa % (@ KmodNee) oo g6 N 13 d6 dai cia chudi ZC.

Mot cach tuy y, tram géc thuc hién, nho sir dung chudi phét hién duge tao
ra theo gia tri dich vong, viéc phat hién lién quan trén chudi truy nhip ngiu
nhién dugc gui boi UE. Tram géc ¢6 thé thuc hién viéc phat hién lién quan trong
mién thoi gian, hoac co thé thuc hién viéc phat hién trong mién tan sb theo cach
thirc phat hién mién tAn sb twong Umg v6i cach thic phat hién lién quan dén
mién thoi gian.

RA g RA —RA  =xa =rA T
~ r \ 4 2 r . n - . . Y
Mbt cach tuy y, & budc 202, "win, e Tgow - Tin Mo M Doarr | va

¥

st thda man cac cong thue tur (4) dén (11):

ey 4d, — N,
Ploun = Neg

4);
dslarr = 4d N7( + nvhrfl NCS (5),
RA du
ngroup = |‘d—‘
start (6))
N,.=3d,—ne. -d.,

ﬁ‘lh?,’élﬁ — max({ zZC uN ngroup start J, O)
“ (7);
~s};llrji‘ Lmn<d _ngiup dsrazt’ 4du _NZC _s}::lj‘rN )/NCSJ (8)
Jr!art - 3d +ng/(17up d?tart +nv1;j;’rN (9),

%f,f;,.:L((l—rnin(l,ﬁf,fé,))(du—ng’jup d,,,)+min(L7% ) (4d, =Ny~ Nes ))/NCEJ o
(10);

d N,.—2d, +n -d

start — group " start

=R4
+ 1y Neg

I3 y 9 e nRA d }’ZRA ERA 7/]——RA }'ElRA d \
Theo cach khac, & budc 202, st st Heow o Thift - ST, Taer, va

QU
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sar - thda man cac cong thuc tir (12) dén (19):

RA _{Nzc _3duJ
Popinn = N
cS

d,, =N, —3d,+nl

start

nRA _ du
group d
start

4d - N d,
E_‘I/:; :max({ u zc g/oup vtartJ’O)

ift “Neg

NCS

=p4 _| .- RA —RA
nshiﬁ —Lmn(d _ngloup dstmt’ NZC _3dzz shIﬁN
= RA —R4
dstar! = d + ngmup dstart +nsh/fl N
Ags =0
dstart = O

r J4 2 7 nRA d
Theo cach khac, & budc 202, "= st

st théda man cac cong thue tir (20) dén (27):

RA __ 3du — NZC
Mspip = N
cs

d :3du—NZC+n5fﬁ-NCS

start

RA du
n group d
start

N,.—=2d,—ng,, -d
ﬁ% :max({ zC u gloup start ,O)
' N,
cs
—RA
nshifl = O
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RA
n group
b

—RA

Ppi
b

—RA

Pgpige
5

(12);
(13);

(14);

(15);

(16);

(17);

(13);

(19).

S

shift
5

(20);

(21);

(22);

(23);

(24);

Q

start
2

va



dxtarl = 0
ﬁ;m==o
d =0
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RA
Theo cach khéac, & budc 202, "smin

QU

R =

RA [Nzc _Zdu

sart - thda man cac cong thie tur (28) dén (35):

Ay =2(Nye —2d,) + n‘jz/:fz “Neg

R4 _
n group {

3d —N,.—n
ﬁsﬁ;:max([ —

=RA __
A = 0
Jylarl = 0
ﬁshifl =0
d.S’fa"f = O
do
d

tAn s& Doppler bang mot 14n khoang céch séng mang con PRACH.

RA
group ) dstarr J, O)

N7C+NCS
L O <Lgd <—N
vy zc

Mot cach tuy y, trong truong hop

—RA =RA =RA
Ponie Panin Monie
b b b

QL

(25);

(26);

Q7).

=RrA
nge d 5
shift start
5 , va

(28);

(29);
(30);

(31);
(32);
(33);

(34);

(35), trong

« 13 d6 dich vong tuong tmng véi chudi truy nhap ngau nhién khi do dich

d nRA

nshiﬂ start group
b 3 3

s thoa min cac cong thuc tir (4) dén (11), trong
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2 N,.—N,
ZC Ccs B

C _7— NZC S du S _lB—- nRA d nRA ERA ﬁRA %RA J N\

truong hOp , | shift sart - group shift | Mshin - it start Y
67 A x5 r A r ~ A

sart - thda man cac cong thirc tir (12) dén (19).
N,.+ N, 2
4 “ < < du <= NZC I’ZRA nRA
Theo céach khéc, trong trudong hop 4 7 i Gsan - Mgroup

i

pRA - =ra ZRA T . d i N . ) o .
it e T Dsan vy “ean thoa man cac cong thice tr (4) dén (11), trong
2 N,.—N.

\ _NZC < du < T nR.A d I’?RA ERA ﬁRA %RA d= .

tI'u’O'ng hO’p 7 3 , shift , start , | eow shift , shin i Dsiar -y
o thda man cic cong thirc tir (12) dén (19).

N,.+ N <d < 2N, . N
A 4 \ q N u i n
Mot cach tuy y, trong truong hop 3 5, Manin Psan Mgowp

i

—RA =RA =RA
. ng: ™ d h
shift shift shift tart

) ) 5 start va

QL

sart - thda man cac cong thuc tur (20) dén (27), trong

2Ny <d <NZC_NCS —
¢ h 5 " 2 ns;\&?ﬁ dstart n;:up ﬁsif;t ﬁs‘:iAﬁ Mgt
truong hop ) ) ) 3 ) )

Y

b

shift start
5 , va

QU

sart - thda man cac cong thic tur (28) dén (35).

N, + N <d < 2N,
— . =4, = RA d I’ZRA
3 5 opig start group
b b b 9

Theo cach khac, trong truong hop

—RA  =pp = 7 . d ) ~ , n i . z

Monine | Main P Qoo va %wan théa mén cac cong thirc tir (20) dén (27), trong
2N N,.—N,

. ¢ - du <z cs JRA nRA FRA = %RA j .

truong hop 5 2 , Mo Yot Mgow - Thanin - P Phin - Gy

QL

sari thda mén cac cong thic tir (28) dén (35).
Can luu y r@‘mg, theo sang ché, max thé hién viéc thu nhan gia tri toi da. Vi
dy, max (0,1)=1, va max (4,5)=5. min thé hién viéc thu nhan gié tri ti thiéu. Vi

du, min (0,1)=0, va min (4,5)=4.

RA RA —RA = =
Rn d

Cén luu }’/ réng) nShlﬁ b dStan b ngroup b nShlﬁ > nShm 5 shift b start 9 Vé.

Q

start bét 1{}‘]

ma thoéa min cac cong thic tir (4) dén (11), céc cong thuc tir (12) dén (19), cac
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cong thue tir (20) dén (27), hodc céc cong thirc tir (28) dén (35) ndm trong pham

vi bao ho ctia sang ché.
Theo phuong 4n nay, tram gdc lua chon s6 chuoi dich ndm trong khoang tur

0 dén (nﬁtnﬁup+iﬁ$+i§§+i’§$—l); tram gbc thu nhén gia tri dich vong theo s6
chudi dich; va tram géc tao ra chudi phat hién theo gid tri dich vong, va phat
hién, nho st dung chudi phat hién, chudi truy nhap ngau nhién duoc gt béi UE,
trong dé chudi truy nhap ngiu nhién dugc tao ra boi UE theo thong tin chi béo.
Didu nay giai quyét vn dé& & chd cac chudi truy nhap ngau nhién cia cac UE
nhidu v6i nhau khi d6 dich tAn sé Doppler 16n hon mot 1an khoang céch séng
mang con PRACH va nhé hon hai lan khoang cach séng mang con PRACH,
tranh nhiéu gitta cac chudi truy nhap ngau nhién ctia cac UE, va cho phép tram

goc giai ma chudi truy nhap ngau nhién mot cach chinh xac hon.

Phan sau day mo ta ly do tai sao vAn dé & chd céc chudi truy nhap ngiu
nhién ctia cac UE nhidu véi nhau khi d6 dich tan ) Doppler 16n hon mot lan

khoang cich séng mang con PRACH va nho hon hai lan khoang cach séng

9 RA
mang con PRACH theo phuong an nay ¢ thé dugc tranh trong truong hop Pahin |

RA —RA  =pa =RA =
dstan Myrowp — Mspiee  Monine Pt bsiart @
3 > 3 3 3 3

|
Q.

s thda min cac cong thuc tir (4) dén
(11), cac cong thic tr (12) dén (19), céc cong thie tir (20) dén (27), hodc cac
cong thuc tur (28) dén (35).

cr e s 1en ey \ j2rf N s LA 2 A \
Gia su tin hiéu duoc gui boi UE la r(t)e , " ) 13 tin hiéu dai gobc, va

e 13 séng mang, tin hiéu duoc thu nhan sau khi do dich tan sd Doppler mAf

\ J2r(f+maf ) . s X n \ N ne 1A ,
la r(e , trong d6 m 13 so nguyén duong, va Af bang mét lan khodng
cach séng mang con PRACH.

Theo tinh chét cia bién d6i Fourier nguoc nhanh (Inverse Fast Fourier

Transform - IFFT), nghich dao ctua khoang céach mién tdn sb bang khoang thoi

1
. .3 . .3 . A= A
gian cla mién thoi gian, va diéu nay tuong duong voi NAt  trong 6 &
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1a khoang cach séng mang con, A 1a khoang lay mau mién thoi gian, va N la
gia tri ctia ctia bién doi Fourier roi rac (Discrete Fourier Transform - DFT ) hodc

bién d6i Fourier roi rac ngugc (Inverse Discrete Fourier Transform - IDFT).

t=nAt  duoc  thiét dat, va trong trudng  hop  nay,

r (t)eﬂ”(fﬂwy - (r(t)ejzﬂ(mn)w>ej2”ﬁ (r(t)ejzﬂ(mnw) 13 tin hiéu dai géc tuong duong

Tinh chét 1:

UE gui chudi truy nhap ngiu nhién dén tram gbc. Néu c6 dich tan sb
Doppler AL gifta céac diu thu cta UE va tram gdc, chudi truy nhip ngiu
nhién duoc thu & dau thu cta tram gbc 1a chudi dich cla chudi truy nhap ngau

nhién dugc gui boi UE, va cé dich pha ¢d dinh gifra hai chudi.
Chimg minh: Vi dy, dich tan sb Doppler 1a -mAf | Tin hiéu léy mau dai géc
clia midn thoi gian [=7A! duge danh ddu 1a "™ Pi véi tin hiéu dai goc

r(t e~(/’2/r(mn)/N _ y

tuong duong ( ® ), N'= Ny duoc thiét dat. Trong truong hop nay, tin

hiéu ldy mau dai gbc cua tin hiéu dai gbc tuong duong cua chudi ZC la
un(n+1) un(n+1)

r(n) — W 2 Wﬁ‘m r(n) — W 2 Wlﬂn . Vé

, trong dé
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un(n+1)

r(n):W 2 Wﬂ‘l”
u[n(n+1)+2m(1/u)n]
W 2
u[n®+n+2m(1/u)n)
—W 2
uln(n+m(1/u)+1)+m1/u)(n+m(1/u)+1)—m1/u)(m(1/u)+1)]
=W 2
u[(n+m(1/uw))(n+m(1/u)+1)=m(1/u)(m(1/u)+1)]
—W 2
u(n+m(Vu))(n+m(1/u)+1)  —um(1/u)(m(1/u)+1)
W 2 w 2
—um(1/u)(m(1/u)+1)
— 2
=x, (n+m(1/ W)W (37),  trong
do
X \n A * A X \ LN ” ’ S ~ \
() thé hién chudi ZC ma nghiém cua né la ¥ , nghia I3,
_ﬂun(n+1)
— 5 Nz
x,(n)=e v x (n+m(l/u 2 1en Xe 1 , X: \
() ; va A (/) thé hién chuoi dich cia chudi ZC ma

nghiém ctia né 1a % , nghia 14, dich vong phai dugc thuc hién trén chudi ZC ma
nghiém ciand 1a # bai "™1/#) bit.
1
Trong cong thie (37), U dugc xéc dinh 13 sé nguyén nhé nhét khong am

thoa man ((1/u)xu)mod N, = I

1
Nhu c6 thé thay duge tir cong thire (37): u 1a do dich vong tuong ung véi
chudi truy nhap ngau nhién khi do dich tan sd Doppler bang mot lan khoang
cach séng mang con PRACH, nghia la, do dai cta dich vong gilta chudi truy
nhap ngiu nhién dugc thu boi tram gbc va chudi truy nhap ngau nhién duge gui
boi UE va ton tai khi do dich tan s6 Doppler bing mét 1an khoang cich song
mang con PRACH.

Vi du, néu chudi truy nhéap ngau nhién duge gui boi UE la u (n), khi do
dich tin s& Doppler bang mot 14n khoang cach séng mang con PRACH, chudi

1%

X, ((n + l) mod Nzcj
u hoac

truy nhap ngau nhién dugc thu béi tram gbe la
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X, ((n——l—)modNZCj
u °

Nhu ¢6 thé thdy duoc tir cong thire (15): néu c6 dich tan s6 Doppler -mAf
gita cac dau thu ctia UE va tram gbc, trong mién thoi gian, chudi truy nhap ngau

nhién dugc thu boi tram goc 1a chudi dich cta chuodi truy nhap ngau nhién dugc
—um(1/u)(m(1/u)+1)

gui boi UE, va co6 khoang cach pha c¢b dinh W ? (khong lién quan dén
n) gitta hai chudi. Twong tu, dbi v6i dich tin sb Doppler +mAf | chudi truy nhap
ngau nhién dugc thu bsi tram gbc trong mién thoi gian ciing 12 chudi dich cua
chudi truy nhép ngiu nhién duge gui béi UE. Céc su thé hién chi tiét khong

dugc mo ta lai & day.
Tinh chét 2: Khi d6 dich tin sb Doppler tuong déi 16n, va dich tan sd

Doppler for 1ho hon mot 14n khoang cach séng mang con PRACH Af , Cac gia
1 1

tri cuc dai lién quan c6 thé xuét hién & ba vi tri ciia cc dich chudi ¥, 0,va U
khi cac chudi duoc lién két.

Nghia Ia, d6i véi chudi ZC (") ma nghiém ctia né 1a *, khi do dich tén
s6 Doppler for nho hon mét 1an khoang cach séng mang con PRACH Af , va
chuBi truy nhap ngdu nhién duoc giri boi UE 13 (") 6 gia tri cuc dai khi dau

(n) X, ((n+%)mod NZC)

? /( 2 :‘ x ~
thu cua tram goc su dung chuér ™ hoac

1
X, ((n——)modNZC) . ) N .
u dé lién ket véi chuoi truy nhip ngau nhién duoc gui bo1 UE.

Cén luu y ring, tinh chit 2 duoc x4c dinh théng qua thir ngiém.
Nhu c6 thé thay duoc tir tinh chét 1 va tinh cht 2:

f°f’f:Af+x,va 0<x<4 {rong qua trinh

1

thu boi tram goc, cac gia tri cuc dai duge tao ra ¢ ba vi tri cia cac dich Y,

1) Khi do dich tin s6 Doppler 1a
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Pas

u vao.

Nghfa 13, déi v6i chudi ZC (") ma nghiém ciiané 1a #, khi d6 dich tAn

foff=Af+x (O<x<Af)

s6 Doppler 13 va chudi truy nhdp ngau nhién duoc gui

béi UE 1a ™ (n), cd gia tri cuc dai khi dau thu coa tram gbc st dung chudi

( ) X, ((n+—1—)modNZCj X, ((n—l)moszcj ) ) .
B u hodc u dé lien két v6i chudi truy

nhép ngau nhién duge gui boi UE.

f s =Af+x, va O<X<Af’ trong quéa trinh

1

thu boi tram goc, cac gid tri cuc dai dugc tao ra ¢ ba vi tri cia cac dich Y,

2) Khi d6 dich tan s6 Doppler 1a

Pas

u va0.

Nghia 13, d6i véi chudi ZC % (") ma nghiém ciiané 1a *, khi do dich tan

fo=0M+x

s6 Doppler 1a (0<x<M va chudi truy nhap ngau nhién duge gui

boi UB 1a () ¢4 gig tri cuc dai khi ddu thu cta tram gée st dung chudi

1
% (n) | X, [(n —11—) mod N, )

nhap ngau nhién dugc g boi UE.

xu((n—2l)modNZC) . , .
u de lién két vai chuoi truy

, hodc
Do d6, khi @ dich tan sb Doppler 16n hon mot l4an khoang céch séng mang
con PRACH %/ va nhd hon hai 1an khoang cach séng mang con PRACH,

trong qua trinh thu boi tram goc, cac gia tri cuc dai co thé dugc tao ra O ndm vi

Lo, 1t

tri cia cac dich v, 49,0, Y ,va U,

Nghia 13, di v6i chudi ZC ™ (") ma nghiém ctiané 13 # , khi do dich tin
s6 Doppler 16n hon mot lan khoang cach séng mang con PRACH A va nho
hon hai 1an khoang cach séng mang con PRACH, va chudi truy nhap ngau nhién
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duoc giri boi UE 13 % (") ¢6 thé ¢6 gia tri cuc dai khi dAu thu ctia tram gbc st

X ((n—Zl)moszcJ X, ((n~l)m0dNZCj
! u ’ u ’ x, (n)

dung  chudi

X, ((n+l)mod NZC) X, [(n+2l)m0dNZCj
u u

, hodc dé lién két v6i chudi truy nhap

ngau nhién dugc gt boi UE.

Il

RA RA —RA  =pa  =ra d=

, \ net d n. ; ‘ , ] \
Theo phuo'ng an nay’ shift s start R group , shift s Ngigy R LCANTY s start R va

Q

théa min cic cong thirc tir (4) dén (11), cac cong thic tir (12) dén (19), cac cong
thire tir (20) dén (27), hodc céc cong thic tir (28) dén (35), d ngan nglra dau thu
cua tram gbc khoi cAp phat, dén nguoi ding khac, chudi tuong Ung v6i nim
diém gia tri cuc dai dugc tao ra khi do dich tan sd Doppler 16n hon mot lan
khoang céach séng mang con PRACH va nhé hon hai lan khoang céach séng
mang con PRACH, va nho do6 tranh su nhiéu gitta cac nguoi dung ma dugc gy

ra boi dich tan s6 Doppler.

1_N
—_ >z
Khi v 2 | chuoi dugc thu nhan khi dich vong trai dugc thyc hién trén
1
chudi ZC bang Y la gidng nhu chudi duge thu nhén khi dich vong phai dugc
‘n A X. 3 Ny = . , £
thuc hién trén chuoi ZC bang u . Do do, theo sang ché,
1

0<p<N,./2 o p== L o
d, ={p P <Nl , trong do U, Nhu c6 the thay duoc, 4 13 do

N,.—p another value
dich vong twong tng véi chudi truy nhap ngau nhién khi do dich tan sé Doppler

bang mét 1an khoang cach séng mang con PRACH.

Fig.3 13 so dd gian luge cua trudng hop 1 theo phuong an clia séang ché.

N Nzc+Ncs<d <—2—N
— Yu zc
Trén hinh v&, N= "% | va théa main 4 7 (hodc
NZC+NCS <d <__%N
=Yy = zc 2 ‘A A . ’ . X - A
4 7 ). Nhu duoc thé hién trén Fig.3, cac dich chuoi dugc chiém

gitt boi 1o, 141, 14, 1.1, va 14, duge st dung la nhém thir nhat, va céc dich chuoi
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duoc chidm gitt bai 20, 241, 242, 2.1, VA 24y dugce sir dung 12 nhém thir hai. S6

RA { 4du — NZC

Ropin = N
cs

luong cua dich chudi tmg vién cua UE trong nhém la J, trong

do Nes thé hién s6 luong cac dich vong dugc chiém gift boi ngudi dung. Vi dy,
d6 dai chudi 1a Y7, va ngudi ding chiém giit Nes' dich. Khi do dich tin sb

Doppler khong duge xem xét, ti da [ Ve [ Nes ngudi ding dugce hd trg dong

thoi dé duge giri dong thoi chudi truy nhap ngau nhién.

RA R o1 ea A . e 1s r LA A 1tn
sin c{ing thé hién so lugng cac nguoi dung c6 thé dugc phén biét trong

2 4 RA . N\ 7 A oy A
nhém. Tir quan diém cda hé thong, ™ nguoi dung cé thé dugc phan biét

trong nhom. T quan diém cua phia ngudi dung, mét UE c6 thé lua chon t6i da
nRA . X
st djch chuoi trong nhém.
Cén luu ¥ ring, dbi voi chudi ZC ma do dai chudi cua no 1a Nuc | khi do
. A A A v ox Nog=0 - ¢ A o N
dich tan s6 Doppler khong dugc xem x€t va , chuoi ZC c6 thé co

dich chudi tng vién, lan luot tuong ung véi cac gid tri dich vong tir 0 dén

N,.-1 , £ X. \ . ) L 1a . £ o1x x (m
zc 71 Vi du, néu chudi ZC ma nghiém cta né la ¥ duoc danh dau la a ),

Khi gi4 trj dich vong 14 0, chudi duoc tao ra ciia n6 13 (") Khi gid tri dich

X, (n+1)

vong la 1, chudi duoc tao ra cia nd la . Khi d6 dich tAn sb Doppler

khong duoe xem xét va & 16n hon 0, c6 thé co [N2e/Ves) dich chudi cia ns,
1an luot tuong tmg véi céc gia tri dich vong s NCS, trong do Y la sd nguyén 16n
hon hodc bang 0 va nho hon [Nz [Nes |1 :

Khi d6 dich tan sb Doppler 16n hon mot 14n khoang cach séng mang con
PRACH va nhé hon hai 1an khoang cach séng mang con PRACH, thiét bi nguoi
dung thtr nhét tao ra chudi truy nhap ngau nhién theo gi4 tri dich vong thu nhét
va gui chudi truy nhap ngau nhién dén tram gbc. Khi tram gbc phat hién, nho st
dung chudi twong Gmg v6i ndm gié tri dich vong, chudi truy nhap ngau nhién
dugc gl béi thiét bi ngudi dung thir nhét, cé thé co gié tri cuc dai, va céc su
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chénh léch gifta cac gia tri dich vong va gié tri dich vong thu nhét 1an luot 13 0,

4, , _d", Zd“, va 2% Do d6, dé tranh nhiéu gitta thiét bi nguoi dung thir nhat

va thiét bi ngudi dung khac, khéng c6 cac dich chudi Gng vién tuong ing voi
nam gia tri dich vong co thé dugc cip phat dén thiét bi ngudi ding khac. Ngoai
ra, d6i voi phia tram gbc, didu nay tuong duong véi viée cac dich chudi tng
vién tuong Gng voi nam gia tri dich vong déu duoc cp phat dén thiét bi ngudi
dung tht nhat. Nghia 13, nhu duoc thé hién trén Fig.3, cac dich chudi (nghia 13,
cac dich chudi duogc chiém gitt béi 1o, 141, 1sa, 1.1, v 142) lién quan dén "1"
duge st dung 13 cac dich chudi (mg vién cta cung nhom cac UE, va cic dich
chudi (nghia 13, cac dich chudi duge chiém gift béi 20, 241, 242, 2.1, VA 242) lién

quan dén "2" dugc st dung 1a cac dich chudi tmg vién ctia cung nhom cac UE.

Ngoai ra, vi cac su chénh léch gifta nam gia tri dich vong va gia tri dich

_d”, 2d“, va 2 , ¢6 thé cling can thdy rang,

vong thtr nht 1an luot 1 0, %,
@i véi UE tht nhét trong nhém thir nhat ctia cac UE, dich chudi dau tién cla
céc dich chudi duoc chiém gift bai 1o 1a gid tri dich vong ctia UE thir nhéat trong
nhom thi nhét ctia cac UE. Bdi v6i UE tht nhat trong nhém thir hai cua cac UE,
dich chudi dau tién cua cac dich chudi dugc chiém giir boi 2o 12 gid tri dich vong

ctia cta UE thir nhét trong nhém thir hai cda céc UE.

d

start

:4d "'N +I’ZRA 'N A A b3 r . 2\ * ~ r r
w = ze Tl *es thé hién khoang céach dich vong gilta cac nhom

lién ké, nhu dugc the hién boi cac 6 dién dudi dang cac 6 mat ludi trén Fig.3.

3 J
RA u
group d 2 X , , e N 3A qic Re o
s 1 thé hién s0 lugng cdc nhom trong chuoi ma do dai chuoi cua

n6 13 M. Nhu dugc thé hién trén Fig.3, s6 lugng cac nhém 13 2 (nghia 13,

nhém thr nhat va nhém thi hai).

RA
ra N,.-3d,—n
Ny = max(

group ) dstarr 0)
N ’ R tean A s 1 X
& thé hién so lugng cua dich chudi ung
vién ciia UE nam trong do dai sau cung ma khong du doi véi nhém. S6 luong

cta dich chudi tmg vién ctia UE ndm trong d¢ dai sau cung ma khong du doi véi
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nhém la 0 trén Fig.3.

n me(d - .d

Shlﬁ group start >

4d —N. —RAN /' N, 2. Z
u N ze T N ) CSJ thé hién s6 lugng cua

dich chudi tng vién cia UE trong céc dich chudi con lai thit nhét, trong d6 dich
chudi con lai thtt nhat duge thé hién boi cac 6 dién dang soc nghiéng huéng vé

trai trén Fig.3.

%%:U(l—rmn(mj;))(du n - d,, ) +min (L7 ) (4d, — Nye =T Neg ))/NCSJ e

thé hién s6 lugng cua dich chudi tmg vién cta UE trong céc dich chudi con lai
thir hai, trong d6 dich chudi con lai thtr hai dugc thé hién boi cac 6 dién dang

soc nghiéng huéng vé phai trén Fig.3.

d,,=N,.—3d,+n™ -d,  +75N R ovia eg o+ 1 \ .
start growp " Caar T TsniNes the hién gia tri dich vong cua dich

chudi tng vién ctia UE th{r nhat trong cac dich chuoi con lai thir nhat, va dugc

thé hién bai mii tén X trén Fig.3.

5 =N,.—2d, +n™M d 47

start group start

Vs thé hién gia tri dich vong cda dich

shifi
chudi tng vién cua UE thi nhét trong cac dich chudi con lai thtr hai, va dugc thé
hién bdi mii tén Y trén Fig.3.

Vi du, khi Ve =839 N =18 U3 4=222 tyong hop tuong ting c6 thé

duoc thé hién trén Fig.3.

Can luu y réng, cac 6 dién dudi dang chim tron trén Fig.3 dugc st dung dé
thé hién mot cach déng bd mot trong s& nim chudi dich duogc chiém gilt bdi
nhém, dé mé ta d& dang hon co ché cap phat moi nhom.

Fig.4 12 so dd gian luge cua trudng hop 2 theo phuong an cla sang ché.

N, +N, 2

N S<d, <=N,
Trén hinh v&, N= "2 | va théa man 4 7 (hoic
Nyt Nes g 2y
u — zc 2 . A A . , . X e
4 7 ). Nhu dugc thé hién trén Fig.4, cac dich chuodi duogc chiém

gitt béi 1o, 141, 142, 1.4, va 14, duge st dung la nhom thir nhat, va cac dich chudi

duge chiém gilt b6i 20, 241, 242, 2.1, va 24, dugce st dung 1a nhom thir hai. SH
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RA __ \‘NZC _ 3du
R = N
CcS

luong ctia dich chudi tmg vién ctia UE trong nhom 12 J, trong do

N, X 1A A T \ <X U e g
s thé hién so luong cac dich vong dugc chieém gilt béi nguoi dung.

RA
n

A . X P o L . A T Ra - d
Can luu vy rang, trén Fig.4 va Fig.3, cac y nghia vat ly cua Panine | Pan - Tgroup

—RA  — Zra 7
n,. 7RA n,. d \
shift R shift R shift , start , va

Q

sarty3 cac cong thire can dugc thoa man la déu giong

nhau. Cac sy thé hién chi tiét khong dugc mo ta lai & day.

d . A ° A 9 r A [N r® s A :« r e A . ;’l_—RA
sart - dugce the hién boi cac 6 dién dudi dang cac 6 mat ludi trén Fig.4, "7

2 1sa ae s A geX ‘A X s oA Tt . d
duoc thé hién bdi cac 6 dién dang soc nghiéng vé trai trén Fig.4, va “» dugc

thé hién boi miii tén X trén Fig.4.

. n* n 7k
Trén Fig.4, "eow la 2, " 1a 0, ™ 1a 0, va

Q

sart 13 0 (tuong Ung vé1
=p4
T 13 0).

=839 Ny=22 , d,=221

Vi duy, khi N va , diéu nay co thé tuong Ung voi

truomg hop dugc thé hién trén Fig.4.

Can luu ¥ rang, cac 6 dién dudi dang chim tron trén Fig.4 duoc sir dung dé
thé hién ddng bo mdt trong sé nam chudi dich dugc chiém gitt boi mot nhom, dé
md ta d& dang hon co ché cép phat mdi nhom.

Fig.5 1a so d6 gian lugc cua trudng hop 3 theo phuong an cla sang ché.

NZC +NCS <d <2N
—_—= 7

Trén hinh v&, N= Noc , va théa man 4 tT (ho#c
Ny + N <d <2N
=%y = zc F PN A . , . X - A
4 7 7). Nhu duoc thé hién trén Fig.5, cac dich chudi dugc chieém

gitt bdi 1o, 1+1, 142, 1.1, va 14, duge st dung la nhoém thir nhat, va céac dich chuoi

duoc chiém gitt boi 20, 241, 242, 2.1, VA 245 duge st dung 1a nhém tht hai. Sé
RA 3du_NZC
N

n,.=
~ shift J
lugng cua dich chuoi tng vién cua UE trong nhom la cs 1 trong dé

N 7\ A /( /4 M b . /"\ °~ 9 ° N ® N\
s thé hién s0 lugng cac dich vong dugc chiem gift bé1 nguodi dung.
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RA RA
nshiﬂ CZS’fart ngroup
9 3 9

Cén luu ¥ ring, trén Fig.5 va Fig.3, cac y nghia vét ly cta

—RA  — =pA T
My 7 s d \
shift , shift R shift R start , va

Q

sart vy cdc cong thire can dugc thoa méan la déu giong
nhau. Céc su thé hién chi tiét khong duge mo ta lai ¢ day.

d XA Lo s A ae A L P nk
sart - duoc thé hién boi cac 6 dien dudi dang cac 6 mat ludi trén Fig.5, ™

1A s A 3 ‘A X prt oA ot . d
duoc thé hién bdi cac 6 dién dang soc nghiéng vé trai trén Fig.5, va “s dugc

thé hién boi miii tén X trén Fig.5.

. n ke
Trén Fig.5, "sow 1a2, ™" 1a0,va

Q

=r4
sart 13 0 (twong Gng voi " 13 0).

—-RA A R 7 °A 7
Trén Fig.5, "™ cé thé la 1. Nghia la, ndm dich chuoi tmg vién tuong ng
véi cac 6 didn cac k¥ tu (c6 thé tuong tmg véi 0), B (c6 thé tuong tmg v6i Y
L LA , o +2d r LA , ) \ r R
C (c6 thé tuong Umg vo1 «), D (c6 thé tuong Gng véi  *), va E (co6 thé

tuong ung vaéi _2d“) duge st dung 12 dich chudi ing vién méi va duge clp phét

dén UE.

=839 Ny =18 . d,=220

Vi duy, khi Ny , didu nay c6 thé tuong tmg voi

truong hop dugc thé hién trén Fig.5.
Can luu ¥ ring, cac 6 dién duéi dang cham tron trén Fig.5 duoc st dung dé
thé hién déng bo mot trong s6 nim chudi dich duoc chiém gilt bdi mot nhom, dé

mo ta dé dang hon co ché cap phat moi nhom.

Fig.6 13 so dd gian lugc clia truong hop 4 theo phuong 4n cua sang ché.

N,.—N_.

N 3 ~ N, \ , ~ % Ny =d, = =N <
Trén hinh v& N= " | va théoa man 7 3 (hoac
2N, <d <NaeNes q i ,

7 3 ). Nhu dugc thé hién trén Fig.6, cac dich chuoi duge chiém

gitt boi 1o, 141, 142, 1.1, va 142 duge st dung 1a nhém thir nhat, va cac dich chudi

duge chiém gilt boi 20, 241, 242, 2.1, V& 242 dugc sir dung 13 nhém thir hai. S

RA _{NZ(T _3du J
luong cua dich chudi Gmg vién ctia UE trong nhom la cs A
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. . RA g RA —RA
A rov A . \ . . n \ . r ~ r ’
Can luu y rang, trén Fig.6 va Fig.3, "t = et Teow 3 it ¢ cling cac 'y

nghia vat ly, va chi cac cong thic cin dugc théa man 13 khac nhau. Quy trinh
phan tich 13 twong tu v6i quy trinh phén tich trén Fig.3. Cac su thé hién chi tiét

khong dugc mo ta lai & day.

d

start

— p— RA . A . A B ’ . by o~ 4 /4
= Nz =3d, 1y Nes i hién khoang cach dich vong gifta cac nhom

lien ke, va dugc thé hién béi cac 6 dien dudi dang cac 6 mat ludi trén Fig.6.

n group =

[M |; du J
Quar | thé hién s6 luong cac nhém trong chudi ma doé dai chudi cua
n6 13 V& Nhu duge thé hién trén Fig.6, sé luong céc nhém 12 2.

4d,~ N,.—nz

u group

NCS

—RA start
Ry = max({ J, 0) v ) N
thé hién so0 luong cta dich chudi ung

vién ctia UE ndm trong do dai sau cing ma khong du d6i véi nhém. Nhu duge
thé hién trén Fig.6, sb luong ctia dich chudi tmg vién ctia UE nam trong do dai
sau cung ma khong du d6i v6i nhém c6 thé 1a 1. Nghia 13, ndm dich chudi tng
vién tuong Ung vdi cac 0 dién cac ky tu A, B, C, D, va E dugc st dung 1a dich

chuoi img vién mai va dugce cap phat dén UE.

u group start > shift

=R4 _ . .7 _ _k
}’Zshl.ﬁ—LInln<d n d NZC 3du n NCS>/NCSJ thé hlél’l Sé lu’o’ng Cﬁa

dich chudi tmg vién cta UE trong cac dich chudi con lai thtr nhat. Dich chudi
con lai tht nhét dugc thé hién bai cac 6 dién dang soc nghiéng vé trai trén Fig.6.

=R4
n,. =0 X 1rA J4 ) . X “ n ) . .
Shif thé hién so6 luong cia dich chuoi tng vién cia UE trong cac dich

chudi con lai thir hai 1a 0.

_ RA —RA
dslarl - du + ngraup ’ dslarl + nshiﬁN

cs thé hién gia tri dich vong cua dich chudi tmg
vién ctia UE tht nhét trong cac dich chudi con lai tht nhét, va duoc thé hién béi

mii tén X trén Fig.6.

=Rr4

= ’ re M, =0
sart =0 (twong Gmg vo1 7).

Q
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Vi du’ l(hi NZC = 839 ; NC :22 \ du = 264

, va , diéu nay co thé tuong Gng véi

trudmg hop duoc thé hién trén Fig.6.

Cén luu y rang, cac 6 dién dudi dang chdm tron trén Fig.6 duge sir dung dé
thé hién ddng bd mdt trong sb nam chudi dich dugc chiém gitt boi mot nhom, va
chc 6 didn dudi dang cac 6 c6 dudng thing dimg dugc sir dung dé thé hién dong
bd céac dich chudi dugc chiém gilt bdi cac 6 dién cac ky tu, dé mo ta dé dang

hon co ché cap phat moi nhom.

Fig.7 14 so d6 gian lugc cla truong hop 5 theo phuong an cla sing ché.
2 N,.—N,

A s . N, e g NeSd, s S
Trén hinh v&, N= " | va théa min 7 3 (hodc
2N, <d <N Nes 7 i ,

7 3 ). Nhu duoc thé hién trén Fig.7, cac dich chuoi dugc chiém

gitt boi 1g, 141, 142, 1.1, va 14, duge st dung 1a nhém thir nhét, va cac dich chuoi

duoc chiém gift boi 20, 241, 242, 2.1, Va 24, dugc st dung 1a nhom tht hai. S6

RA _LNZC —3du
NCS

i =

luong cua dich chudi ing vién cua UE trong nhém la J, trong do

N, X1oa A ST \ o & cm 1o s a1
s thé hién so luong cac dich vong duge chiém gilt béi ngudi dung.

RA
n

A N . Y . 14 r ~ Pl 14 2 RA d
Can luu y rang, trén Fig.7 va Fig.6, cdc y nghia vt ly ctua Papin  Foart - Dgroup

1l

—RA  — =ra T
n,. TRA n,. d \
shift R shift R shift s start , va

S8

sarty3 cac cong thic can dugce thoa man la déu giong

nhau. Cac su thé hién chi tiét khong duoc mo ta lai & day.

d 1‘7\ A 2. * r ~ . /‘\ r.® 14 n \-’I r.- ~ . ﬁm
swart - duoc thé hién béi cac 6 dién dudi dang cac 6 mat ludi trén Fig.7,

A1 a se s A arA ‘A N st ATt «d
duoc thé hién bédi cac 6 dién dang soc nghiéng vé trai trén Fig.7, va s« dugc

thé hién boi miii tén X trén Fig.7.

=r4

RA —RA
A . n N n.,. \ n,. \ \
Trén Fig.7, "eow 1la 2, ™ 13 0, ™ la 0, va

QL

sart 13 0 (twong Ung voi

=pr4
"o 130).
Vi du, khi V=839 Nes=22 5 d=201 4ia, nay 6 thé tuong ting véi
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truong hop duoc thé hién trén Fig.7.

Can luu y ring, cac 6 dién dudi dang cham tron trén Fig.7 duogc st dung dé
thé hién dong bd mot trong so6 nam chudi dich dugc chiém git béi mot nhom, dé

md ta d& dang hon co ché cap phat mdi nhém.

Fig.8 12 so db gian lugc cua trudng hop 6 theo phuong an cia sang ché.

N NZC + NCS < d < 2NZC
Trén hinh v8, N= "% | va théa mén 3 ts (hodc
NZC + NCS < d < 2NZC
3 "5 ). Nhu duoc the hién trén Fig.8, cac dich chuoi dugc chiém

gift bai 1o, 141, 142, 1.y, va 142 duge st dung la nhom thir nhét, va cac dich chudi
duoc chiém gitt béi 20, 241, 242, 2-1, V@ 242 dugc st dung 1a nhém thr hai. S6

RA 3du B NZ(.'
nshifl - l;T_J

luong cta dich chudi ing vién ciia UE trong nhom la cs

ot nRﬁu \ ﬁif; . ,
, Twow yva Wit cd clng cacy

\ \ RA
Cén luu y ring, trén Fig.8 va Fig.3, "t
nghia vat ly, va chi cac cong thuc can dugc théa méin 1a khac nhau. Quy trinh
phan tich la tuong tw véi quy trinh phan tich trén Fig.3. Céac su thé hién chi tiét

khéng dugc mo ta lai & day.

_ RA
d o =3d, = Ny Mg *Neg

thé hién khoang cach dich vong gifta cdc nhém

lién k&, va duoc thé hién bdi cac 6 dien dudi dang cac 6 mat ludi trén Fig.8.

g d R 1ea A . , Re v aA qa- X.
s 1 the hién s6 luong cdc nhém trong chuoi ma do dai chudi cua

Ny

. Nhu duoc thé hién trén Fig.8, s6 luong cac nhom la 2.

lk NZC B 2du B ng’;l{p ) dstar/ O)
NCS ,

nod

—RA _
Poin = max(

thé hién sb luong cta dich chudi tng
vién cta UE ndm trong do dai sau cing ma khéng du dbi voi nhém. Nhu duoc
thé hién trén Fig.8, sd lugng cua dich chudi tng vién cua UE nam trong do dai
sau cung ma khong di dbi véi nhém c6 thé 1a 1. Nghia 13, ndm dich chudi ing

vién tuong ung voi cac O dién céc ky tu A, B, C, D, va E duoc str dung la dich
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chuoi tng vién méi va dugc cap phat dén UE.

=RA
n,. =0 2 1A A ) . X. ‘A ) , .
shif thé hién s0 luong cua dich chuoi ung vién cua UE trong céc dich

chudi con lai thi nhat 12 0.

=R4
m, . =0 21 ea A , . Xe ‘A ) . .
shif thé hién so luong cta dich chudi tng vién cua UE trong cac dich

chudi con lai thi hai 13 0.

=RA

bun =0 (twong tmg véi " =),
= _ =RA _
% =0 (tyong tmg véi " =),

=839 N=22 s d,

Vi du, khi Nz - 300, diéu nay co thé tuong ing voi

trudmg hop duoc thé hién trén Fig.8.

Fig.9 13 so db gian lugc cla trudng hop 7 theo phuong an cua sang ché.

N 2Nzc <d SNZC_NCS
Trén hinh v&, N= " | va thoéa mén 5 ' 2 (ho#c
2Nzc <d < Nz _NCS
' 2 ). Nhu dugc thé hién trén Fig.9, cac dich chuoi dugc chiem

gilt boi 1o, 141, 142, 1.1, va 14, duge st dung 1a nhom thir nhét, va cac dich chudi
duoc chiém git boi 20, 241, 242, 2.1, VA 242 duge sit dung 13 nhém thi hai. S6

RA _I‘NZC _2duJ

lugng cua dich chudi tng vién ctia UE trong nhom la cs

d, 71 i
stat - Tgowp yg  shit cQ cung cacy

\ . RA

Can luu ¥ rang, trén Fig.9 va Fig.3, "t
nghia vat ly, va chi cac cong thirc can dugc thoa man la khac nhau. Quy trinh
phén tich la twong tu vdi quy trinh phén tich trén Fig.3. Cac su thé hién chi tiét

khong duoc mo ta lai & day.
= —_ R4 . - .« A P e . N °~ r I4
Dyar = 2(Nze =24, )+ My Nes gy hién khoang cach dich vong gitta cac nhom

lién ké, va duoc thé hién bai cac 6 dién dudi dang cac 6 mat ludi trén Fig.9.

RA — [NZC du J
group d 0 . n Z , , X N A N R
start thé hién s0 luong cac nhom trong chudi ma do dai chuoi
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ciané la Vo Nhu duoc thé hién trén Fig.9, sb luong céc nhom 12 2.

RA

3d —N,.—n -d
—RA __ u zc group start
A = max(1‘ I ,0) q , )
cs thé hién sO lugng cta dich chudi ung

vién ctia UE ndm trong d6 dai sau cing ma khong du dbi v6i nhém. Nhu duoc
thé hién trén Fig.9, sb lugng cua dich chudi tng vién cia UE nam trong do dai
sau cing ma khéng du déi véi nhém c6 thé 1a 1. Nghia 1a, ndm dich chudi ing
vién trong tng voi cac O dién cac ky tu A, B, C, D, va E dugc st dung 1a dich

chudi tng vién mai va dugc cap phat dén UE.

=RA
n,.=0 P ; . Xe .  n ) , .
shift thé hién so luong cia dich chuoi tng vién cua UE trong cac dich
chuoi con lai thir nhat 14 0.

=Rr4 O

n,.. = A 1A A 5 . Xe 7 * A 5 ’ .
shif thé hién so luong cua dich chuoi Gmng vién cua UE trong cac dich

chudi con lai thir hai 13 0.

=RA

won =0 (twong tmg véi " =),

Sl

il

=R4
= r re N, = 0
san =0 (twong tmg voi T ).

Q

=839 N=22 _. d, =393

Vi du, khi N , va , didu nay c6 thé tuong tmg véi

trudng hop duoc thé hién trén Fig.9.

Fig.10 1a luu d6 cua phuong 4n 3 vé phuong phap tao ra chudi truy nhap
ngau nhién theo sang ché. Nhu dugc thé hién trén Fig.10, phuong phép theo

phuong an nay co thé bao gdm:

Budc 1001: UE thu tin hiéu thong béo tir tram gdc, trong d6 tin hiéu thong
bao bao gdm thong tin chi bao, thong tin chi bdo dugc sir dung dé 1énh cho UE

=RA , =RA
+ Ay + g — 1)

A X: 1 3 ) \ A D7 S TN S T A
lua chon so chudi dich nam trong khoang tir 0 dén (it Tgoup i+ i , SO

R ° by A A R‘_A Y /’\ 9 . Re r A 2
chudi dich 13 so nguyén, ™+ la s6 luong cua dich chudi tmg vién cua UE trong

RA , RA r . Xe « A 9
nhom, "=» 13 s6 lugng cdc nhom, " 13 sO luong cua dich chuoi ing vién cua

N . . . A Y S , AR PO )
UE nam trong d6 dai sau cung ma khéng du doi voi nhom, "t 1a s6 lugng cua
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=RA

dich chudi tmg vién ctia UE trong céc dich chudi con lai thir nhat, va ™t 1a so

lugng cua dich chudi timg vién cia UE trong c4c dich chudi con lai thi hai.
Budc 1002: UE lua chon sb chudi dich theo tin hiéu thong bio.

Cu thé, UE lua chon s6 chudi dich nim trong khoang tu 0 dén

RA_RA , —RA , =RA , =RA
(”shiﬁ”gmup Hhgin T lgn + Pgin

D theo tin hiéu théng bao.
Budce 1003: UE thu nhan gié tri dich vong theo s6 chudi dich.
Buéc 1004: UE tao ra chudi truy nhap ngau nhién theo gia tri dich vong.

Theo phuong an nay, UE lua chon s6 chudi dich nim trong khoang tir 0 dén

RA _RA

—RA =RA ERA I4

(MyisPoup i~ Mis i =) theo tin hiéu théng béo, sao cho sau khi s6 lugng céc
UE c¢6 thé duoc phan biét duoc xem xét tr quan diém cta nhém, cac sd lugng
cdc UE ma c¢6 thé con duogc phan biét trong cac chudi dich roi rac con lai khac
duoc thu nhan sau khi tao nhém con dugce xem xét, nho d6 mo rong khoang ma
tr d6 s6 chudi dich dugc lua chon.

Phuong 4n 4 vé phuong phép tao ra chudi truy nhap ngau nhién 1a nhu sau
day:

MOot cach tuy y, dua vao phuong an 3 vé phuong phap tao ra chudi truy

nhép ngau nhién theo sang ché, bude 1003 c6 thé cu thé bao gdm budc:

thu nhén, boi UE, gia tri dich vong €, theo sb chudi dich ¥ nho st

dung cong thic (1), cong thirc (2), hodc cong thurc (3).

A y < ’ N vS(nRAnRA +ER.A—1) N ., .
MOt cach tuy y, trong trudong hop st o skt [JE thu nhan gia tr1

dich vong & nhd st dung cong thie (1);

RA __ RA —RA RA __ RA —RA —RA
| e A =) <v<(myan o A 1 1
trong truo’ng h(‘)‘p ( shift” “group shift ) ( shift” “group shift shift ) , UE thu
nhan gia tri dich vong ¢ nhd st dung cong thirc (2);
g Ung g )

RA_RA | —RA | =R4 RA_RA |, —RA , =RA | =RA
(nshiﬂngroup + nshiﬁ + nshiﬁ - 1) <v< (nshiﬁngroup + nshiﬂ + nshift + nshiﬁ - 1) UE
b

trong truong hop

thu nhén gia tri dich vong & nho st dung cong thic (3).
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Mot cach tuy y, bude 1004 co6 thé cu thé bao gdm buéc:

X, c. (n)

tao ra, béi UE, chudi truy nhap ngiu nhién theo gia tri dich

vong € nho sir dung cong thac (36) sau day:

X,c, (n)=x,(n+C,)mod N,.) (3 6) trong

do

N. \ AA qa: Xe o s X \  n ) P ,
z¢ 13 d6 dai chudi, va chudi ZC ma nghiém ciand la ¥ dugc xac

.mun(n+1)

xu(n)ze' Nee  0<n< N, -1

dinh 1a:

nRA 7 RA =RA

RA
J4 h r A 42 . oA 9 . n,.
Theo phuong an nay, cac su mo ta chi tiét cua i~ Dot Pgow - Toin - Mo

=RA

Min dm", va “ser 13 tuong tu theo phuong an 2 vé phuong phap tao ra chudi

QL

truy nhap ngau nhién. Céc sy thé hién chi tiét khéng dugc mo ta lai & day.

Fig.11 1a luu d6 cta phuong an 5 vé phuong phép tao ra chudi truy nhap
ngau nhién theo sing ché. Nhu duogc thé hién trén Fig.11, phuong phap theo

phuong an nay c6 thé bao gom céc budc:
Budc 1101: tram goc lua chon so chuoi dich.
Cu the, tram goc lua chon s0 chudi dich ¥V nam trong khoang tir 0 dén
RARA | RA | SRA | TRA . A A RA .y X , .
(it gy * Piin + i * i =D trong d6 Vv 13 s6 nguyén, ™ 1a so luong cia dich
X “n ) A, 1t e 1a . o & .
chudi tng vién cua thiét bi ngudi dung UE trong nhom, "~ la s6 lugng cac
—RA 7 . X n ) N A qnc
nhém, "ir 13 so luong cta dich chudi Gng vién ctia UE nam trong do dai sau
4 . r. /4 :RA \ I( 2 . /X . 4 * A 2
cung ma khong du doi véi nhém, " 1a s6 lugng cua dich chuoi g vién cua

Xeo - o1 £ M ) . X.
UE trong céc dich chudi con lai thir nhat, va " 1a so lugng cta dich chudi tng

vién cua UE trong cac dich chudi con lai th{ hai.
Budc 1102: tram géc thu nhén gia tri dich vong theo s6 chudi dich.
Cu thé, tram géc thu nhén gia tri dich vong €. theo s6 chudi dich v nho

str dung cdng thtre (1), cong thirc (2), hodc cong thirc (3) sau day:
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C, = d g+ | v/ s |+ (vmoOd R )N (1):
9

v offset

_ = RA_RA , —RA
C, = doffset + dstart + (V - nshiﬁngroup + Ppify )NCS (2)
5

v

Cv doffset + dsmrt +(v- nshxﬁngrom) F g nShiﬁ)NCS (3) tI'OI’lg do
bl

dms 13 khoang dich, % 13 khodng cach dich vong gifra cdc nhém

A X RA oy X ” . X o ‘A ) . A
lién ke, "wn 1a so lugng cta dich chudi ung vién cua UE trong nhom, Nes 1a s6

luong cac dich vong duoc chiém gitr boi nguoi dung, dyan 13 gid tri dich vong

ctia dich chudi tmg vién ctia UE thir nhét trong cac dich chudi con lai thir nhét,

QU

va %war 13 gia tri dich vong cua dich chudi tng vién ctia UE thir nhét trong cac

dich chudi con lai thir hai.

il

RA RA —RA = ERA -
Theo phu’o'ng én né}/, nshift R start , ngroup " nshiﬁ s ns};i/?t s nshiﬂ s dsmr/ s Vé dslarl
2 ~ r A ’ N A ~ nRA d I’ZRA h—RA ﬁRA % .
thda man céc cong thirc tir (4) dén (11); hodc "shift, “start = Terow - Tehift - it T
c? \ 3 I’ZRA d nRA
a3 Ysart thoa man cac cong thuc tir (12) dén (19); hoac i, “sart  eow
7RA - mra A d: \ 67 ) ~ , ~ , < X o
shift Pain e Daan vy %ser théa man cac cOng thice tur (20) dén (27); hodc
95 95 9 bl b .

RA d RA —RA =RA =RA =
. n . . . N\ 2 ~ r ~ 4 \
Min - st Mgow  Main Mn | Tain | Doan ya Year thoa man cac cdng thire tir (28)

Q

dén (35).

A > . ihy o RA
Can luu ¥ ring, theo phuong an nay, cac sy mo ta chi tiét cua Pniee | tart

RA —RA —=RA ERA N2 N
n : - . N )Y r ~
gow - snin - Phwin - Phin dww, va % ]a tuong tu theo phuong an 2 vé phuong

QU

phép tao ra chudi truy nhap ngﬁu nhién. Céc su thé hién chi tiét khong dugc mod
ta lai o day.

Mbt cach tiy ¥, trong trudng hop = < (hitgo + it =1 | tram gbc thu nhan gia
tri dich vong & nhd st dung cong thic (1);

RA :RA ,
trong tru‘o’ng hop (nshiﬁngroup + nshlﬂ 1) <vs (nshlﬂngroup + nshlﬂ nshiﬁ —1) R tram géc
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thu nhén gié tri dich vong & nho sir dung cong thire (2);

RA_RA | —RA | =R4 RA RA |, —RA , =RA | R4
(nshiﬁngroup + Agnigy + nsh{f/ - 1) <vs< (nshiﬂngroup + T + n:hiﬁ + P — 1)

trong trudong hop

5

tram gbc thu nhan gié tri dich vong & nho st dung cong thic (3).

N,.+N, 2
—H—E<d, < Np  ra g RA
Mot céach tuy y, trong truong hop 4 7o, T, S Teow
ARA mma Fmo g . d o o :
Shlﬁ’ shift shlft, siart V@ sart thda man cac cong thu'c tu (4) dén (11), trong

2 N,.—N,

_NZC < du < /G ¢, RA d nRA —RA —RA =RA d:
tru,b,ng ho,p 7 3 , nshiﬁ , start , group , nshift , Ppin , Aohige R “start R Vé
Ay thoa man cac cong thirc tir (12) dén (19).

N,.+N, 2
SIS <, SN, v A
Theo cach khac, trong truong hop 4 7, Tein ) et Tgow

i S ) . d o x A A s %
st Main  Paie Qe vy @ser thoa m3n cac cong thuc tir (4) dén (11), trong
2 N,.—N
=Ny <d, <—2£—& RA RA —RA  —pa =R T
O h 7 = ! 3 Pypigy stat  Mgroup Pin Main Tonine dslar/ >
truong qp b 3 2 M 5 9 b b Va
Dy théa man cac cong thuc tir (12) dén (19).
NZC +NCS < du < 2NZC nRA d nRA
Mot cach tuy y, trong truong hop 3 5 i Gotart - Maroup

—RA =RA —RA
Moo Aee Ny d \
shift hift shift tart '/,
5 shi R ) star , a

QL

s thoa man céc cong thuc tir (20) dén (27), trong

2N, N,.—Ngg _
—<d, < ——= RA RA —RA  =pa = 7
5 2 Phigy start group  nit  Manin shift starl V@
b 2 9 9 b b 2 9

S

truong hop

QU

sart thoa man cac cong thuc tir (28) dén (35).

Ny +Nes 5 2Ny
- - =d,6 = d nRA
3 5 n shift start group
) 5 s s

Theo cach khac, trong trudng hop

—RA =RA =RA ,
Panin | M P dyarn vy % théa man cac cong thic tir (20) dén (27), trong

Q

2NZC d <NZC_NCS —
<d,s———/——— A d nRA FRA = ma
tru'b-ng ho'p 5 2 , shift , start , growp shift , Agin , Pin ,  Cstart va

[
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1l

QU

s théa man cac cong thire tir (28) dén (35).

RA RA —RA =RA  =RA
, \ . d n n,. n . d A .
| heo ph]IO'ng an nay’ shift R start R group R shift , shift , shift , start R va start

QL

thoa min cac cong thic tir (4) dén (11), cac cong thuc tir (12) dén (19), cac cong
thire tir (20) dén (27), hodc cac cong thuc tir (28) dén (35) duoc sir dung, va 5O

—RA , =RA , =RA
+ Agin g + Mg —1)
9

chudi dich duogc lua chon nam trong khoang tur 0 dbn (i
nho d6 mo rong khoang ma tir dé s6 chudi dich duoc lua chon.

Fig.12 1a Iuu d6 cta phuong 4n 6 vé phuong phap tao ra chudi truy nhép
ngau nhién theo sang ché. Nhu dugc thé hién trén Fig.12, phuong phép theo
phuong an nay co thé bao gém budc:

Budce 1201: UE lua chon s6 chudi dich.

Cu thé, UE lua chon s6 chudi dich Y nam trong khoang tir 0 dén

RA_RA , —RA , =RA | =RA
(nshiftngmup + nshiﬂ + Agpify + nshiﬁ - 1)

4 RA 4 . :' L4 bPAY 92
v 13 sO0 nguyén, ™ 13 s6 luong cua dich chudi Uimg vién cta UE trong

RA / —RA r . ~. n N
nhém, "=» 13 so lugng cdc nhém, " 13 sO lugng cua dich chuoi ing vién cua

N . < \ A o 3As g . RA -y A )
UE nam trong d6 dai sau cing ma khong du do6i véi nhom, ™+ 1a so lugng cua

X “a , , . Xe o I £ N T
dich chudi tmg vién ctia UE trong céc dich chudi con lai thir nhat, va "™ 13 so
luong cta dich chudi tng vién ctia UE trong cac dich chuoi con lai thir hai.

Budc 1202: UE thu nhén gié tri dich vong theo s6 chudi dich.

Cu thé, UE thu nhan gi4 tri dich vong © theo s6 chudi dich ¥ nho st

dung cdng thtte (1), cong thire (2), hodc cong thirc (3) sau day:

v

C, = d g+ | v/ |+ (ymod M )N

(1);

_ = RA _RA , —RA
Cv - doffset + dslw'l + (V - nshiﬂngroup + nshiﬁ )NCS

(2);

_ = _ _RA_RA | —RA | =RA
C, =g T Ay + V= MMy + Mg + Agin ) N s

(3), trong do
diws 13 khoang dich, % 13 khodng cach dich vong gitta cac nhom
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N¢

A X RA o & , . Xe s A . . A
lién ke, s 13 s6 luong cua dich chudi ung vién cua UE trong nhom, “es 1a s6

lugng cac dich vong duoc chiém gifr boi nguoi dung, Do 12 gia tri dich vong

ctia dich chudi tmg vién ctiia UE tha nhét trong cac dich chudi con lai thi nhét,

Q

va “ser 13 gid tri dich vong cda dich chuoi ing vién cia UE thir nhét trong céc

dich chudi con lai thir hai.

Budc 1203: UE tao ra chudi truy nhap ngau nhién theo gia tri dich vong.

Cu thé, UE tao ra chudi truy nhap ngéu nhién *»¢ () theo gia tri dich
vong C nho sir dung cong thac (36) sau day:
X,.c (n)=x,((n+C,)mod N,.) (36), trong
do

N, PP e s X \ ‘A , f1s .
¢ 13 36 dai chudi, va chudi ZC ma nghiém ciand la ¥ duogc xéac

mun(n+1
_ (o)

Nee  0<n< N, -1

dinh 1a; % (7)=¢ :

il

RA RA —RA —RA _:_-RA =
Theo phlIOIlg an néy, Ppin , dstan , Myroup , Py , Phigy , Py , d an , va d.viart
A o £ oo d ntA o pRA L mma o TRA
thoa man cac cong thic tur (4) dén (11); hodc “sift, Tstart - Farowp - Tohift - Tain - Tubife
d \ 5 , .~ A r s 4 . o d A
sart v3 “sert thoa min cac cong thirc tir (12) dén (19); hodc “siift, “start - Terow
pRA  =ma ZRA T . c? \ . A . £ -
sit - Min - Mwin o Qs vy “ser thda man cac cong thic tir (20) dén (27); hodc
RA g A —RA  =pa  Z=RA 6—11_: 67

group  hshift  Menin Mshin
9 9 b 9

ny. .
shift start 1art
s R start @

sart - thoa mén cac cong thuc tir (28)

dén (35).

\ \ Y4 2 RA d
Can luu y rang, theo phuong an nay, cac sy mo ta chi tiét cua Papin | Fsan

RA —RA  =pa Zra
ngroup nshiﬂ Agpin Algpigy dslarl AV é
E] ) ] ] b

Q

sart |3 twong ty theo phuong an 2 vé phuong
phap tao ra chudi truy nhap ngiu nhién. Céc su thé hién chi tiét khong dugc mod

ta lai & day.
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<A LA 4 A .y
Vs (nshxﬁngroup Nypigy 1) , tram gOC thu nhan gla

Mot cach tuy y, trong trudng hop
tri dich vong & nhd st dung cong thic (1);

RA

—RA RA —RA |, =R4
e = 1) <V < (iMoo, + A T Moy — 1Y)

RA __ RA ,
trong truong hop (it * M , tram goc

thu nhén gia tri dich vong & nho st dung cong thire (2);

RA_RA , —RA | =R4 RA_RA |, —RA , R4 |, =M
(nshiﬁngmup + nshift + nshifl - 1) <vs (nshiﬂngroup + LT + nshiﬁ + n’shifl - 1)

trong truong hop ,
tram gdc thu nhan gié tri dich vong & nho st dung cong thic (3).

N, +N 2
Mgdu<7N7C A RA

Mot céach tuy y, trong truong hop 4 “ Main s Myow |

—RA =RA =RA ,
Papi | Pavin - T Quan v %o thoa man cac cong thic tir (4) dén (11), trong

QL

2 N, = N

Npecd s Ne (o o =w T
\ u i n . =ra RA .
tI'lIO‘ng ho’p 7 3 , nsluﬁ , start , group , nshlﬁ , Ngin , Nyin ; dslart , va
yan théa man cac céng thuc tir (12) dén (19).
Nzg +NcS SdUSENZC A kA
Theo cach khac, trong truong hop 4 77 Main | Gsan - Mgrow
ZRA=ma ZRA T Czll

Papine | Pavine | i Auan v %o thoa man cac cong thic tir (4) dén (11), trong

2 N,.—N,
—NZC<du"<— 2o ——& RA g RA —RA  —pa  =Rra

trubrng hOp 7 3 , nshift’ stan, Plgroup , nshiﬂ’ nshiﬂ, nshiﬁ’ start va

Q

sart thda man cac cong thic tr (12) dén (19).

NZC+NCS< 2‘NVZC

= dl, < I | RA
Mot cach tuy y, trong truong hop 3 5, M s Moowp
R gma o TRAL g \ 67 , ~ s A fen £
st Pain - Mwin - Dsan vy Yser théa maAn cdc cong thuc tur (20) dén (27), trong
2N, N, —N
T g K G RA RA —RA = = =
tru(‘)'ng hO’p 5 “ 2 , Ppiy , dstart’ Pyroup , nshiﬁ’ n:}?i‘?‘t, nsl:i?l, dsiar , va
e thoa man cac cong thire tir (28) den (35).
NZC +NCS < du < 2NZC RA d RA
Theo céach khac, trong truong hop 3 5, Tain | G Mo
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—RA  =ps = =
n. : ; «d ) ~ . A o 1
i | P M Duan vy Yean thoa mén cac cong thie tir (20) dén (27), trong
2N zc < N zc N cs _ —
<d,s——— R g4 nRA ZRA =ma o =ma o
tru’b*ng hO’p 5 2 , | shift start - Tgroup shift AN , Myin , start va
J 2 ~ 4 Pal L4 \ I(
sart - thda man cdc cong thie tur (28) dén (35).
RA g RA —RA  =pa  ZRA 7 =
r \ . n . : . \
TheO phlIO’ng an nay, Nshity R start R group Ppigy , Agpigy , Py , dszar/ , va dsrart

thoa mén cac cong thuc tir (4) dén (11), cac cong thirc tir (12) dén (19), cac cong
thire tir (20) dén (27), hodc cac cong thirc tir (28) dén (35) dugc sir dung, va s6

RA _RA —RA | =RA , —RA
Ao Paroup T Marige T Penine + Vi — 1)

chudi dich duogc lua chon nam trong khoang tur 0 dén oo ,

nho d6 mé rong khoang ma tir d6 s6 chuoi dich dugc lua chon.

Fig.13 14 so do c4u tric gian luge cta phuong an 1 vé tram gdc theo sang
ché. Nhu duoc thé hién trén Fig.13, tram gbc theo phuong 4n nay co thé bao
gém: moddun tao ra 1301 va modun gui 1302. Mddun tao ra 1301 dugc tao cAu
hinh dé tao ra tin hiéu théng béo, trong dé tin hiéu théng bao bao gbm thong tin
chi bdo, théng tin chi bdo duoc tao cAu hinh dé 1énh cho thiét bi nguoi dung UE

—RA , =RA , —RA
+ g g + g —1)

A X: o1 3 ) \ A A A ; A
lua chon so chudi dich nam trong khoang tir 0 dén (Mgt Tgoup i , SO

R 1 N A A RA N A 5 . R 7 A 9
chudi dich 1a so nguyén, " 1a so lugng cta dich chuoi ung vién cua UE trong

. RA . £ i , TRA L £ , . X - A )
nhém, "= 13 s6 luong cdc nhoém, ™ la so lugng cua dich chudi Gng vieén cua

\‘l ol e \ \ ~ 2 /’\ M L r RA \ I’\ 2
UE ndm trong d6 dai sau cing ma khong du doi véi nhom, i la s6 Iugng cua

~ ~ / =RrA ,
dich chudi tng vién cua UE trong céc dich chuoi con lai thr nhat, va ain 13 SO
luong cta dich chudi ing vién cua UE trong cac dich chudi con lai thir hai.
Modun gui 1302 duogc tao cAu hinh dé gui tin higu thong bio dén UE, sao cho
UE tao ra chudi truy nhap ngau nhién theo thong tin chi bao.

Tram gdc theo phuong 4n nay cd thé duoc tao ciu hinh dé thuc hién giai
phéap k¥ thuat theo phuong an vé phuong phép duoc thé hién trén Fig.1. Nguyén
Iy thuc hién va hiéu quéa k¥ thuat ctia né 1a tuong tu, va cac su thé hién chi tit
khong duge mo ta lai ¢ day.

Fig.14 la so d6 chu tric gian luge cua phuong 4n 2 vé tram gbc theo sang
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ché. Nhu duoc thé hién trén Fig.14, dua vao cAu tric cta tram géc dugc thé hién
trén Fig.13, tram gbc theo phuong 4n nay c6 thé con bao gdbm: modun xac dinh
s6 chudi dich 1303, médun xac dinh gié tri dich vong 1304, va mddun phat hién
chudi truy nhap ngau nhién 1305. Modun x4c dinh sb6 chudi dich 1303 duoc tao

chAu hinh d& lua chon s6 chudi dich nam trong khoing tir 0 dén

(s + in + 78 +iia =D Madun xdc dinh gi4 tri dich vong 1304 dugc tao cau
hinh dé thu nhan gia tri dich vong theo s chudi dich. Modun phat hién chudi
truy nhap ngau nhién 1305 duoc tao cAu hinh dé: tao ra chudi phat hién theo gi4
tri dich vong, va phat hién, nho st dung chudi phat hién, chudi truy nhap ngiu
nhién dugc g boi UE, trong d6 chudi truy nhap ngu nhién dugc tao ra boi UE
theo thong tin chi bao.

Mot cach tuy y, modun xac dinh gia tri dich vong 1304 duoc tao cu hinh

dac trung dé:

thu nhan gia tri dich vong ¢ theo s6 chudi dich ¥ nho st dung cong

thace (1), cong thire (2), hodc cong thuc (3).

RA _RA —RA
vs (nshiﬁ ngroup + nshiﬁ - 1)

Mot cach tuy y, trong truong hop , modun xac dinh gia

tri dich vong 1304 thu nhan gia tri dich vong © nho st dung cong thuc (1);

—RA RA  RA
+ g0 — D) <V < (Mga Mo,

RA _ RA —RA  =R4
trong truong hop (Pia goup * it + g, + Mgy 1)

, modun xac
dinh gia tri dich vong 1304 thu nhéan gié tri dich vong ¢ nho st dung cong
thure (2);

RA_RA |, —RA |, =R4 RA_RA |, —RA , =R4 | =RA
(nshiftngroup + nshift + nshifl - 1) <vs (nshiftngroup + nshiﬁ + nshlﬁ + nshifl - 1)

trong truong hop ,

modun xac dinh gia tri dich vong 1304 thu nhén gia tri dich vong ¢ nho st

dung cong thuc (3).

SRA —RA  —p, ZRA ]

RA
Mét CéCh tl\ly y’ nshiﬁ , dstaxt , group , nshiﬂ , Rnin , A s dslarl , Vé, start théa mé'_n

QL

céc cong thire tir (4) dén (11); hodc

nRA I’IRA ﬁRA =Rra h—_:RA
shift s start R group R shift R Agpig, R shift , start , va start thoa man cac Cong

QU
Sl
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thire tir (12) dén (19); hodc

RA RA —RA  — ="
—RA
Ngin dstart Pooup  Ppin Mgg Thonine A yar va
9 9 9 9 bl 9 9

Q

sar thoa man cac cong

thire tir (20) dén (27); hozc

RA RA —RA — =RrA =
=RA .
LN dstart Aoroup  Mhpit Mg Thin dslarl va
9 9 9 9 bl 3 9

QU

sart théa man cac cong
thire tir (28) dén (35).

N, + N, 2

S
<d, <=N, A d RA
MQt CaCh tuy y, trong trUOTlg th 4 7 R shift R start, group ,
A E m Ay 3 B thoa man chc céne thic tir (4) dén (11
it i Tain - @sar yy o @sern thoa man cac cong thuc tr (4) dén (11), trong
2 N,.—N, _
—N,.<d, < R RA g RA RA =, Zma g
tru,‘o-ng ho-p 7 3 nshiﬁ s start , group , shift , Apige , gy , start 5 Vé
Ay thoa man cac cong thic tir (12) dén (19).
Noe * Neg <d, < ZN c R LRA
Theo céach khac, trong truong hop 4 7 it st Dgroup
7 RA =RA =RA 7 . 7 ” ~ , A ’ N X
nshiﬁ, Aain - Tonin dswrf, va o thda man cdc cong thic tir (4) dén (11), trong
2 N,.—N, _
=N, <d s~ —& L A g LRA SRA o Ema g
trufmg ho-p 7 3 , shift , start , group shift , Apig s Pain . start va
Qoo thoa man céc cong thuc tr (12) dén (19).
Nge + Neg <d < 2Ny A g JRA
Mot cach tuy y, trong trudng hop 3 5, Twin, ean - Cgow
B e ma T E
shift , shin shift start 3 start thoa man cac cong thlIC tu (20) den (27), trong
2Nzc< <NZC~NCS = =
—=£<d <5 JEA LRA SRA B g
trub.ng hOp 5 2 R shift , start , group s shift R iy R Py , start R Vé
4y théa man cac cong thic tir (28) dén (35).
NZC * NCS S du S 2NZC RA d nRA
Theo cach khac, trong trudng hop 3 50, Mt St g
ARA =ma FRA g d

. R - \ 2 ~ 14 ~ 4 A /(
i i i @oar vy “ser thoa man cac cong thuc tir (20) dén (27), trong
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2N NZC—NCS

L < d, < —— RA RA —RA  — =
truong hop 5 2 7 " i

shift start group shift Nepin Ppigy dsm r AV E‘l
s 5 s 5 s 5 5

QL

sart théa man cac cong thie tir (28) dén (35).

Tram gbc theo phuong 4n nay co thé dugc tao cdu hinh dé thuc hién giai
phép k¥ thuat theo phuong an vé phuong phap duoc thé hién trén Fig.2. Nguyén
ly thuc hién va hiéu qua k¥ thuat ciia n6 1a tuong tu, va cac sy thé hién chi tiét

khong dugc mo ta lai & day.

Fig.15 12 so d6 cau tric gian lugc cua phuong 4n 1 vé thiét bi nguoi ding
theo sang ché. Nhu duoc thé hién trén Fig.15, thiét bi ngudi dung theo phuong
an nay co thé bao gém: mo6dun thu 1501, moédun xac dinh s6 chudi dich 1502,
modun xac dinh gia tri dich vong 1503, va modun tao ra chudi truy nhap ngau
nhién 1504. Mo6dun thu 1501 dugce tao cAu hinh dé thu tin hiéu théng bdo tir
tram gbc, trong d6 tin hiéu thong bao bao gdm thong tin chi béo, thong tin chi
bao dugc st dung dé 18nh cho UE lua chon s6 chudi dich nim trong khoang tir 0
dén (b T 4T+ D 56 chudi dich 13 s6 nguyén, ™= 1a sb luong cia
dich chudi ung vién cia UE trong nhém, - 1a sb lugng cac nhom, Mt 13 86
luong cta dich chudi tmg vién cia UE nam trong do dai sau cing ma khong du
dbi v6i nhém, i 13 sb lugng cua dich chudi tmg vién cua UE trong cac dich

Xe s . , A LR ) . Xe . A )
chudi con lai thtr nhat, va " 1a s6 lugng cua dich chuoi tng vién cua UE
trong cac dich chuoi con lai thir hai. Modun xac dinh s6 chudi dich 1502 duogc

tao cau hinh dé Iua chon so chuoi dich nam trong khoang tor 0 dén

RA __RA

—RA | TRA |, =RA
(Miiarony *+ P + i +7in 1) theo tin hiéu théng bdo. Modun xac dinh gia tri dich
vong 1503 duoc tao c4u hinh dé thu nhéan gia tri dich vong theo s6 chudi dich.
Médun tao ra chudi truy nhap ngau nhién 1504 dugc tao c4u hinh dé tao ra chudi

truy nhap ngau nhién theo gié tri dich vong.

UE theo phuong an nay c6 thé duoc tao cdu hinh dé thuc hién giai phap k¥
thuat theo phuong an vé phuong phép duoc thé hién trén Fig.10. Nguyén 1y thuc

hién va hiéu qua k¥ thudt cua né 1a tuong tu, va cac su thé hién chi tiét khong

-82-



38965

duoc mo ta lai & day.
Phuong 4n 2 vé thiét bi nguoi ding nhu sau day:

MGt cach tly ¥, dua vao phuong an 1 v& thiét bi ngudi ding theo sang ché,

mo&dun xac dinh gia tri dich vong 1503 duoc tao cAu hinh dic trung dé:

thu nhén gia tri dich vong & theo s6 chudi dich v nho st dung cong

thirc (1), cong thirc (2), hodc cong thirc (3).

RA __RA —RA
v< (nshjﬂngroup + nshiﬁ - 1)

Mot cach tuy y, trong truong hop , modun xac dinh gia tri

dich vong 1503 thu nhan gié tri dich vong & nhd st dung cong thirc (1);

—RA RA _ RA —RA | =RA
+ g0 — D) <V < (Mg Mo, +gia + 740 — 1) A .
s shitgrowp " Pnitt T Y mOdun xac

. (e ™A
trong truong hop it e

dinh gi4 tri dich vong 1503 thu nhan gi tri dich vong ¢, nho str dung cong
thtrc (2);
trong trudng hop (AR T + Ty —1) <V < (Mg e, + T + g+ 7 —1) ,

modun xac dinh gia tri dich vong 1503 thu nhan gia tri dich vong ¢, nho st

dung cong thuc (3).

RA RA —RA  — =Y
Mét cach tﬁy }'/, Pige , dstart , Pyroup , Pghie , Tt , Mgy , dslart , va “sat thda man

QL

cac cong thirc tir (4) dén (11); hodc

RA RA —RA  — =N
n.. d n n,. _'RA n,. \ . 2 ~ r A
shift , start , group , shift , [y , shift , start , va start thoa man cac Cong

thire tir (12) dén (19); hoic

QL
QL

RA RA —RA  — =ra
n,. d n n,. 7 RA n,. \ . 9 ~ r A
shift s start , group , shift , Agpin , shift s start , va start thoa man cac Cong

QL

thire tir (20) dén (27); hoic

RA RA —RA  _ =ra
n,. d n . 77 RA 7 d \ § 9 ~ ’ A
shift , start , | Eow Shift , Ay , shift , siart 3 sart thda man cac cong

thirc tir (28) dén (35).

QU

S

NtNes g 20
Mot cach tuy y, trong truong hop 4 707, M Geat | Mgow
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—RA —_ ERA 7
A =R A . d . USSP re e &
it i Min - Gearyy o “sen théa min cac cong thic tu (4) dén (11), trong
2 N,.—N
z <d <—%Z & RA RA —RA = =
zc =%y = 7 T
tru’(‘)’ng ho-p 7 ! 3 , Pig , dstan, Py roup , Npigy , "fﬁf?‘, nshiﬂ, d”"” 5 va
Ay théa man cac cong thic tir (12) dén (19).
N,.+
Nt Nes cg,<2 N, A d, A
Theo cach khac, trong truong hop 4 7o, i e Tgrow
g % A CZW, > Jmm hdé 3n cac co hire tr (4) dén (11
, i , e va thoa mén cac cong thuc tir (4) dén (11), trong

2 N,.—N,

N, <d, <S5 SRA O SRA o = T
tI'lI(‘)'Ilg hO'p 7 3 , Pgin , start) group nshiﬁ, "’shm, nshiﬁ, start va
i théa mén céc cong thic tir (12) dén (19).

_NZC_+]YQSdu<2NZC , J A
Mét CéCh tl‘ly }’,’ trong trubong h0>p 3 5 R shift . start , group R
AR pm FMC T e 5
it M i Gean vy %ear thoa man cac cong thuc tir (20) dén (27), trong

2N N,.—N,

2o g <2z gy KA SR, Zm T
tru’b'ng hOp 5 2 , i , start, growp | P , Pgnige , nshiﬂ’ start | va
ot thda man cac cong thuc tir (28) dén (35).

EzLNcs_gdugzNzc wmog
Theo céach khac, trong truong hop 3 5, i Sear g

—RA _ =pa =
e AR s d )
shift 5 shift R shift , start , va

QL

sart - thda man cac cong thic tu (20) dén (27), trong

2Nzc d <NZC—NCS _
. <d,= n d n*h A =ma pRA g \
tl‘lIO’ng hO‘p 5 2 . shift , start R group R shift , Mepin 5 nshift , start , va

QU

sart thda mén cac cong thuc tir (28) dén (35).

Mot cach tiy ¥, modun tao ra chudi truy nhép ngau nhién 1504 dugce tao

cAu hinh dac trung dé:

tao ra chudi truy nhdp ngau nhién %o, (1) theo gia tri dich von C,
y nhap ng g g

nho st dung cong thire (36) sau day:

-84-



38965

xu,Cv (n) = xu ((n + C\') mOd NZC) (3 6), tI'OHg

do

N  gA qus e o X. \ . n ) ;1 ,
2¢ 1a do dai chudi, va chuoi ZC ma nghiém cua n6 la ¥ dugc xéac

_mun(n+l)

ik L x,(n)=e M, 0<n<Ne-1

UE theo phuong 4n nay co thé duoc tao cdu hinh dé thuc hién giai phap k¥
thuat theo phuong an 4 vé phwong phép tao ra chudi truy nhap ngau nhién.
Nguyén ly thuc hién va hiéu qua k¥ thuat ctia né la tuong tu, va cac sy thé hién

chi tiét khong duoc mé ta lai & day.

Sang ché con d& xuat hé théng tao ra chudi truy nhap ngiu nhién, trong do
bao gdm tram gbc theo phuwong 4n 1 hoic phuong an 2 vé tram gbc, va thiét bi

nguoi dung theo phuong an 1 hodc phuong an 2 vé thiét bi ngudi dung.

Fig.16 13 so dd cAu tric gian luge cua phuong an 3 vé tram gdc theo sang
ché. Nhu duoc thé hién trén Fig.16, tram goc theo phwong 4n nay c6 thé bao
gém modun xac dinh sb chudi dich 1601 va mddun xac dinh gié tri dich vong

1602. Mddun x4c dinh s6 chudi dich 1601 dugc tao cAu hinh dé luva chon sb

RA

X 1 M ) \ A RA
chudi dich ¥ nam trong khoang tir 0 dén oy

—RA , =RA , =RA
F 1gin T Mg T Py

-, trong do Vv
Ie RA 14 . Xe . ” - K . N e N
13 sO nguyén, " 13 so lugng cua dich chuoi ing vién cta thiét bi ngudi dung
, AT , , aRA , . X.
UE trong nhém, "=» 1a s6 lugng cac nhom, ™t 13 so luong cua dich chudi
s A , M A qn: \ \ ~ o A g . A
mg vién ctia UE nam trong do dai sau cung ma khong du doi véi nhém, "™ 1a
so luong cta dich chudi ing vién cia UE trong cac dich chudi con lai thir nhat,
\ %RA A ” . Xe s < ) , . Re s .

va "t 13 s luong cua dich chudi ing vién cua UE trong cac dich chudi con lai
tht hai.

Modun xac dinh gi4 tri dich vong 1602 dugc tao cau hinh dé thu nhén gia
tri dich vong & theo so chudi dich » nho st dung cong thire (1), cong thire (2),
hodc cong thuc (3).

i

RA RA —RA  — =ra T
=RA
iy start ngrourx Mg Npine gy dstarl Vé.
9 b b b bl b b

QL

sar - thoa man cac cong thuc tur
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, RA RA —RA — =RrA
(4) dén (11); hOé.C nshjﬁ’ dstart’ ngroup , nshift, nsp}:i?t, nshift’ dstarr, Vé start théa mﬁn

S

RA —RA  —p, =ra

It RA
céc cong thire tir (12) dén (19); hodc "t ds“’“, woup | Thei - Man - i an , Va

RA —RA  —
=RA
Pigy , LANTS ,

QL

n

n, ‘group
9

RA
shift dSta\'t
5 b

sart - thda mén cac cong thac tir (20) dén (27); hoac

shift % sar ,va “ser théa min cac cong thuc tir (28) dén (35).

Q

S

Ay 2 N \ vSMA S T =D A Lo P
Mot cach tuy v, trong trudong hop st o it~ - m o dun xac dinh gi4 tri

dich vong 1602 thu nhan gié tri dich vong & nho sir dung cong thirc (1);

RA RA —RA RA  RA —RA | =R4
(nshiﬂngroup + nshi& - 1) <vs (nshiﬁngmup + nshiﬁ + nshiﬁ - 1)

trong truong hop , modun xéc

CV

dinh gia tri dich vong 1602 thu nhan gia tri dich vong nho st dung cong

thtrc (2);

RA_RA | —RA | =RA RA RA |, —RA | R4 | =RA
trong trub’ng hqp (nshiftngroup + Agpigy + n:/ﬂfl - 1) <vs (nshiﬂngroup + Pspie + nshiﬁ + n.vh(ﬁ - 1) ,

mddun xéac dinh gid tri dich vong 1602 thu nhan gié tri dich vong ¢, nho st
dung cong thuc (3).

N,.+ N 2
—Z G <d <=N,. RA g RA
A r \ /4 by 4 u ’7 e nhlﬁ start n rou
Mot cach tuy y, trong truong hop , | Shft ,  Eow
h—RA ﬁRA %RA d: N\ g 2 ~ r A 7 N A
it i i Qe vy @san thoa man cac cong thire tir (4) dén (11), trong
2 N,.—N,
CcS — =
. 7NZC < du = —3— L d nA A =ra - pRA g \
truong hop , Toin o Gsat Mg Pnin Mg Pain o Qo g
d s s %
sart - thda man cac cong thire tur (12) dén (19).
N,.+N, 2
- <d, SNy om0 ra
Theo céach khéc, trong truong hop 4 77 T Pt Tgrowp
N 5 \ 57 ; ~ , A . \ J
i~ Mg e G yy @ser thda mdn cdc cong thire tir (4) dén (11), trong
2 N,.—N,
= < < zC CS _ _ = =
t ¢ h 7 NZC du 3 nshiﬂ dStaIT n;‘jup nsl;;?i ﬁiAf nsl}?:?ﬁ dstarl >
ruong QP 3 b b b 9 shift 5 b 3 Va’

QU

sart - thda man cac cong thuc tur (12) dén (19).
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NZC + NCS < d < 2NZC d RA
~ /4 Al r N - u .. n
Mot cach tuy y, trong truong hop 3 50, Main | %t Marow
—RA =RA -=—R.A = = 7
Main | Mo Mo Corar vy Uan théa man cac cong thuc tu (20) dén (27), trong
2N, N,.—N,

Al <A S d LRA SRA —p Zma 7
tI'lI(‘)’I’lg hO’p 5 2 , ehi , sat o Tgrouwp Py , Agpiy , Mg , start va
o thoa man céc cong thirc tir (28) dén (35).

NZC + NCS < du < 2NZC " RA
Theo cach khac, trong truong hop 3 it st Mgroup

—RA  — ka7
n,. A ng , B
shift R shift R shift , start , va

Q

sart thoa mén cac cong thuc tur (20) dén (27), trong

2N N,.—N .
S g <L S RA SRA o EA g

S u n,. . R . \
tI'u’O’l’lg hGp 5 2 5 shift N start R group R shift R Mepin R shift , start R va

I

Q

sart théa mén cac cong thie tir (28) dén (35).

Tram géc theo phuong an nay co thé duoc tao cAu hinh dé thuc hién giai
phap k¥ thuat theo phuong an vé phuong phap duoc thé hién trén Fig.11.
Nguyén ly thuc hién va hiéu qua k¥ thuét cua né 1a tuong tu, va céc su thé hién

chi tiét khong duoc mo ta lai & day.

Fig.17 1a so dd céu tric gian lugc ciia phuong 4n 3 vé thiét bi nguoi dung
theo sang ché. Nhu duoc thé hién trén Fig.17, tram gbc theo phuong an nay c6
thé bao gdm: mddun xac dinh sé chudi dich 1701, mddun xéc dinh gia tri dich
vong 1702, va modun tao ra chudi truy nhép ngau nhién 1703. M6dun xac dinh

s6 chudi dich 1701 dugc tao cau hinh dé lya chon sb chudi dich Y nam trong

RA

LT DY Sé)

r RA _RA | —RA | =RA |, >RA _ ; . x .

khoang tir 0 dén m/hms *Tan *7an *an =D trong d6 ¥ 1a sb nguyén,
N . Xe o . A N ’ nRA \ A ’ r

luong cua dich chudi tng vién cua UE trong nhom, "= 1a so lugng cdc nhom,

—RA 7 . Xe ‘A 5 M A fxc < \
"sn 13 s0 lugng cua dich chudi Gng vién cua UE nam trong do dai sau cung ma
TS ST T x. A
khong du d6i v6i nhom, ™ la so luong ctia dich chudi tmg vién cua UE trong

. Xe s - 1 A N7 T A ) . X  n )
cac dich chudi con lai thir nhat, va "™ 1a so lugng cta dich chuoi ng vién cua

UE trong céac dich chudi con lai thir hai. Médun xac dinh gia tri dich vong 1702
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duge tao ciu hinh dé thu nhén gié tri dich vong C, theo s6 chudi dich v nho
str dung cdng thtre (1), cong thirc (2), hodc cong thirc (3). Modun tao ra chudi

truy nhap ngiu nhién 1703 duoc tao cAu hinh d& tao ra chudi truy nhap ngau

n o x (n ey e qe \ C e A ,
nhién e theo gid tri dich vong ~ nho st dung cong thirc (36).
RA RA —RA  — SV =
i n X =RA / d \ , ~ , ~ rn
nShlﬁ R start , group , nskuﬁ , i s i , start , va dstart thoa man cac Cong thu'c tu'

I

, RA g RA —RA  — =ra
X < i n X RA - d \ . ~
(4) den (1 1)’ hoac nslnﬁ R start R group , nSh]ﬁ R Agpige 5 LLENT , start s va start thoa man

QU

, RA g RA —RA  — N
. ~ R e - . n, ‘ RA A d .
cac cong thic tir (12) dén (19); hogic "wn, D Pwowp - Thain - Ao - Haie | Coiart v

RA —RA
Pgroup Ngige  ngin
s 5 5

Q

r RA
st thoa man cdc cong thire tir (20) dén (27); hodc it o ,

=RA d
shift start >
, , va

QL

S

sari - thoa man cac cong thure tir (28) dén (35).

RA _RA —RA
V< (Mg Mo T72

Mot céach tuy y, trong trudng hop v Hin =D mddun x4c dinh gié tri

dich vong 1702 thu nhén gia tri dich vong ¢, nho st dung cong thuc (1);

RA | gRA - R4

—RA RA
g —1) <V < (MgiaMyroup + Pipie T Mot -1 , modun xac

trong truong hop (i oy + Pl
dinh gia tri dich vong 1702 thu nhan gia tri dich vong < nho st dung cong
thire (2);

RA_RA |, —RA | =R4 RA RA |, —RA | =RA | =HRA
(nshiﬂngroup + nshift + ns'/v('f/ - 1) <vs (nshiﬂngroup + nshiﬂ + n.rh[ﬁ + nxlviﬁ - 1)

trong truong hop

mddun xac dinh gia tri dich vong 1702 thu nhan gi tri dich vong ¢ nho su
dung cong thuc (3).
NatNo cg 2y,
Mot cach tiy y, trong trudng hop 4 77, Tain St Dgrow
T N I J PR Y
it M e Geare vy Yser thoa man cac cong thuc tir (4) dén (11), trong
2 N,.—N,
\ =N, <d, s—*—F5 e d AR e ER g )
truong hO’p 7 3 , | shift st | Tgroup shit Agin , Ppigy , start 3
d

s thoa man cac cong thie tir (12) dén (19).
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N,.+ N 2
r r B - - < dll == NZC nRA nRA
Theo cach khac, trong truong hop 4 7 it Gt Maroup
AR = g g o d e L 4
witt | i i Gearn vy “sar théa mén cac cong thire tir (4) dén (11), trong
2 Ny = Nes —

\ 7NZC <d,s— 3 A d mMh A g G g ;
tI'U'O'ng hOp s shift s S . group , shift R shift R shift s start , va
o thoa man cac cong thite tir (12) dén (19).

NZC+NCS Sdu<2NZC d nRA
Mot cach tuy y, trong truong hop 3 5, Mhin | Gt Mgrow

_RA _ =ca =
Mee 7% pt d \
shift s shift s shift . start , va

QU

sart thoa man cac cong thic tur (20) dén (27), trong

ZNZC SduSNZC—NCS RA RA —RA =Ra =RA d=
trubng hOp 5 2 5 nshift 5 sart ) ngmup D) nshiﬂ ) Mshin ) Mt s start 5 Vé
dyan thoa man cac cong thire tir (28) dén (35).

M < du < 2NZC J RA
Theo cach khac, trong truong hop 3 5, Tain - St - Hgrow

—RA  — =A T
L e T d p
shit  Poni hift start

, shift , shi , 5 va

QU

sart thoa man cac cong thiuc tu (20) dén (27), trong

RA —RA  —pax  =RA

2Nzc<d <NZC_NCS d =
\ u .. n n,. : : ) \
tru'o’ng ho-p 5 2 , shift , start , group , shift , Rgia , Ayin , start , va

Q.

sart thoa man cdc cdng thirc tir (28) dén (35).

Thiét bi nguoi dung theo phuong an nay c6 thé duoc tao cu hinh dé thuc
hién giai phap k§ thuat theo phuong an vé& phuong phap duoc thé hién trén
Fig.12. Nguyén ly thuc hién va hiéu qua k¥ thuét ctia n6 la tuong tu, va cac su

thé hién chi tiét khong duoc mo ta lai & day.

Séang ché con dé xuét hé thdng tao ra chudi truy nhap ngau nhién, trong d6
bao gém tram gbc theo phuong 4n 3 vé tram gdc, va thiét bi nguoi dung theo
phuong 4n 3 vé thiét bi ngudi dung.

Fig.18 la so dd ciu trac gian luge cla phuong an 4 vé tram gbc theo sang

ché. Nhu dugc thé hién trén Fig.18, tram gbc theo phuong 4n nay cd thé bao
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gdm: bo xtt ly 1801 va b truyén 1802. Bo xr Iy 1801 duogc tao cau hinh dé tao
ra tin hiéu thong bdo, trong d6 tin hiéu thong bio bao gém thong tin chi bao,
thong tin chi bao dugc st dung dé 1énh cho thiét bi nguoi dung UE lua chon 5O

X: 1 3 ) | 4 RA (RA | mRA | SIRA 4 RA X X. 1 \
chudi dich nim trong khoang tir 0 dén ("i’hsms *7an *7an * e = "4 chudi dich la

sb nguyén, nin 13 sb luong cia dich chudi tmg vién cua UE trong nhom, oy
14 s6 lugng cic nhém, ™ 1a sé lugng cta dich chudi tng vién cia UE ndm
trong d6 dai sau cing ma khong du dbi véi nhém, ™ 13 s lugng cia dich
chudi ung vién ctia UE trong céc dich chudi con lai thtr nhét, va o 1asb luong
ctia dich chudi ting vién cta UE trong cac dich chudi con lai tht hai. B truyén
1802 duoc tao cAu hinh dé gui tin hiéu thong béao dén UE, sao cho UE tao ra
chudi truy nhap ngau nhién theo thong tin chi béo.

MOot cach tuy v, bd xtr ly 1802 con dugc tao cAu hinh dé:

lua chon s6 chudi dich ndm trong khoang tr O dén

RA_RA , —RA , =RA , =RA
(nshiftngroup +gin g g —1)
bl

thu nhén gia tri dich vong theo s6 chudi dich; va

tao ra chudi phat hién theo gia tri dich vong, va phét hién, nho su
dung chudi phét hién, chudi truy nhap ngﬁu nhién duoc gui boi UE, trong do

chudi truy nhap ngau nhién duoc tao ra bdi UE theo thong tin chi béo.

Mot cach tuy ¥, viée thu nhén, boi b xir ly 1802, gid tri dich vong theo sO

chudi dich cu thé bao gém:

thu nhén gié tri dich vong & theo s6 chudi dich v nho st dung cong

thirc (1), cong thire (2), hodc cong thirc (3).

Mot cach tuy y, trong truong hop VSO0 D b xir ly 1802 thu
nhén gia tri dich vong © nhd st dung cong thic (1);

=RA

RA —RA
Naroup T P +nshiﬁ—1), bo xu ly

‘group

RA ~RA —RA RA
(nshiﬁ ngroup + nshiﬁ - 1) <vs (nshiﬂ

trong truong hogp

1802 thu nhan gia tri dich vong & nho st dung cong thire (2);
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RA_RA | —RA | =RA RA _RA | —RA | R4 | =4
trong tru‘o’rlg hQ*p (nshiftngroup + nshift + n.vhiﬁ —1) <vs (nshiftngroup + nshift + n.rhiﬁ + nxhifr _1) R b@

xtr Iy 1802 thu nhén gié tri dich vong © nhd st dung cong thirc (3).

RA RA —RA — =RrA =
—=RA N

Ny dstaﬂ ngrOUp Pi Agin  Manin dslar/ va
bl 9 b 9 9 9 3

Q

Mot cach tuy y, sart thda man

céc cong thire tir (4) dén (11); hodc

RA RA —RA — =raA
n,. d n n,. _Rfl\ n.. 2 ~ J A
i Coat - Dgrowp - Tahie - M Tin - et yg Pt thoa man cac cong

thire tir (12) dén (19); hodc

8
8%

Il
Il

RA RA —RA — =RrA
n,. d n n,. TRA n.. 5 ~ ’ n
shift R start s group R shift R Ropiny , shift , start , va start thoa man cac Cong

thire tir (20) dén (27); hoic

Q

Il
M

RA RA —RA - =ra
na o d n oy mra R ) , ~ , A
shift , start , group , shift s Apige , shift , starlt. 7 q start thoa man cac Cong

thire tir (28) dén (35).

QL

+N,
N s . ”NZC—QSdu<%NZC e dy nth

Mot cach tuy y, trong truong hop 4 77 Mwin Gt gow
—RA =RA =RA = . = ) . , . i . 2
Mt P T L | v dyan thoa man céc céng thuc tir (4) dén (11), trong

Z]\77CSCZ' SM d RA —RA  —px  SRA j
trub*ng hO’p T " ! 3 , Pigy , Stan, Ay roup , Shift , nshiﬁ’ nshiﬂ’ start va
dyar théa min céc cong thire tir (12) dén (19).
g
N,.+N, 2
Theo cach khac, trong trudng hop 4 707 Tain | Gsar - Marow

—RA  — =a T
Moo A i d \
shift , shift , shift , start , va

QU

sart - thda méan cac cong thuc tu (4) dén (11), trong

N,.—N,
g]\/vZC < du < —Z&£ o nRA d nRA ﬁRA =RA %RA dz .
tl'll"O’l'lg hO’p 7 3 , shift , start , group shift , Agin , shift , start , va
v thoa méan céc cong thie tir (12) dén (19).
Npe + Nes <d,6 < 2Ny RA JRA
Mot cach tuy y, trong truong hop 3 50, Main %t Mgow
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—RA = =RraA 7
. FRA - pRA g 3
shift R shift 5 shift s start , va

QL

s théa man cac cong thirc tir (20) dén (27), trong

2N N,.—N,
ZC zC [N =

( h 5 : du : 2 nfhﬁt dstan n:r?u ﬁsm e ﬁ};?z drtar[ >

truong op 5 5 Py , kil ' , va
d, A R 5

sart - thda man cac cong thirc tir (28) dén (35).
NZC +NCS <A < 2NZC
. . \ — 2 4= e n'h
Theo cach khac, trong truong hop 3 5, T Cat - Tgrow

—RA = =ra T
Moo 7R nes d, \
shift s Shift R shift R start , va

QL

sart thda mén cac cong thuc tu (20) dén (27), trong

2NZC d <Nzc_Ncs _
\ <d,= 7 d niA A =ma pRA g \
tI'lIOng hop 5 2 , shift R start s group , shift , Api , shift , start , va

Q

s thoa man cac cong thire tir (28) dén (35).

Tram gdc theo phuong 4n nay cd thé duoc tao cAu hinh dé thuc hién giai
phap k¥ thudt theo phuong an vé phuong phap dugc thé hién trén Fig.1 hoic
Fig.2. Nguyén ly thuc hién va hiéu qua k¥ thuét ctia n6 la tuong ty, va cac su thé

hién chi tiét khong duge md ta lai & day.

Fig.19 1a so d6 cdu tric gian lugc cua phuong 4n 4 vé thiét bi nguoi dung
theo sang ché. Nhu dugc thé hién trén Fig.19, thiét bi ngudi dung theo phuong
an nay co thé bao gém bo thu 1901 va bod xt Iy 1902. B thu 1901 duoc tao cAu
hinh d& thu tin hiéu théng bao tir tram gdc, trong d6 tin hiéu thong béo bao gom
thong tin chi bdo, thong tin chi bdo duogc s dung dé 1énh cho UE lua chon s6

RA —RA , =RA , —RA
oo + Pty T iy + i, — 1)

X- 1 N , | £ R ; A X. o1 \
chuoi dich nam trong khoang tir 0 dén (i oy + P , sO chuoi dich la

RA RA

min 14 s& lugng cua dich chudi ing vién ctia UE trong nhom, "

sO6 nguyen,
, —RA 7 . X.e ‘A , M
1a s6 lugng cac nhom, ™ 13 s luong cua dich chudi Umg vién cua UE nam

. \ \ A 9 L. ;- , RA - & ) .
trong d6 dai sau cung ma khong du doi voi nhom, ™ 1a s6 lugng cua dich

x . Xe o < 1 £ LA 2z
chudi Gmg vién cia UE trong c4c dich chudi con lai thi nhat, va ™ 14 so lugng
ctia dich chudi ung vién ctia UE trong céc dich chuodi con lai thir hai. Bo xur ly

1902 duoc tao cAu hinh dé: lua chon s6 chudi dich nam trong khoang tur 0 dén
RA_RA , —RA , ”RA | =RA
(Miia oy + Piain s + i =1 theo tin hiéu thong bao, thu nhan gid tri dich vong theo
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s6 chudi dich, va tao ra chudi truy nhap ngau nhién theo gia tri dich vong.
Mot cach tiy y, viéc thu nhan, boi bo xir ly 1902, gid tri dich vong theo sb
chudi dich cu thé bao gdm:
thu nhéan gia tri dich vong © theo s6 chudi dich ¥ nho st dung cong
thire (1), cong thire (2), hodc cong thirc (3).
RA
Mdt cach tiy ¥, trong truong hop V= it TP =D | by 1 ly 1902 thu
nhén gi4 tri dich vong © nhd st dung cong thire (1);
trong tru‘o‘ng hqp (nsRhliAftngroup +nshxﬁ 1) <vVs <nsh|ﬂngroup +ﬁs}:1Aﬂ +h—-sllill; _1) , bé Xfr 1}’/

1902 thu nhan gia tri dich vong €. nho st dung cong thire (2);
+nshxft +nsluﬁ 1) <vs (n:})ﬁ‘tn;‘:up +E:l?1Aft + i% + %51‘2‘) - 1) b6
b 3

trong truong hop (e

xtr Iy 1902 thu nhan gia tri dich vong ¢, nhd st dung cdng thuc (3).

RA RA —RA  — =
Mét CéCh tuy }’/’ nshiﬁ , dstan , ngroup R nshiﬁ R ns’;ﬁl R Pin , dstar/ , Vé. start théa man

QL

cac cong thic tur (4) dén (11); hozc

nRA d n RA ERA =RrA %RA )
shift R start , group , shift R Agpiny R shift s start va start thoa man cac Cong

thire tir (12) dén (19); hozc

QL

nRA nRA h—-RA =RA %RA
. . . 5 ~ J A
shift R start , group , shift s Agnin R shift , start , va start thoa man cac Cong

thire tir (20) dén (27); hodc

QL

RA RA —RA — =RA
n d n n,. _RA n.. 2 ~ r A
i Coat Mgow | Min M M Geer vy %eer thda min cdc cong

thire tir (28) dén (35).

&

N,.+ N, 2
LS <gd <= N, RA LRA
7 nshiﬁ . start , group ,

Mot cach tuy y, trong trudng hop 4

il

_RA —RA ERA d Y d 9 ~ r A r N\ A
it Mo e Doar vy “sar thda man cac cong thuc tir (4) dén (11), trong
2 Ne—N,
C cs — =
: TN Sd, <= R, AR, A m S d \
truong hop it Gt gowp - T Paan - P Coar oy
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M

QL

sart thda man cac cong thice tir (12) dén (19).

N,.+N, 2
L S <d <=N RA RA
u zC n,. |
7 shift s start R group 5

Theo céach khac, trong truong hop 4

}Tlsig\’t, A %];Aﬂ, dm,,’ va dwn thoa man cac cong thic tir (4) dén (11), trong
‘ 2N, <d, <N Nes A A A EA o S g ;
tI'lIO’l’lg hOp 7 3 , it Cart - Tgoup shift Main Aopigy , start -y
ZW! thda man cac cong thic tir (12) dén (19).
N, + N <d < 2N, .

5 Ploi start group
b b 95 bl

Mot cach tuy y, trong truong hop 3

—RA  — =RA 7
Mgy A pi o d A
shift , shift 5 shift , start ’ va

QL

sart thoa man cac cong thuc tur (20) dén (27), trong

2N, N,.—Ng =

e RA o = ZRA g
. ; A n 7RA =RA 7 d \
tI'll’Ol’lg hO'p 5 2 shift - Cstart - Tgroup shift Ay , | shift sart - va

N

sart thoa man cac cong thuc tur (28) dén (35).

N, + 2
zc N cs < du < N_ZC RA dstart RA

Theo céach khac, trong trudng hop 3 5, T , Merow

—RA  — =RrA 7
n,. —RA n.. hY
shit  Pohin shift start
, shit 5 , va

QU

sar théa man cc cong thirc tir (20) dén (27), trong

z_Nzc_ <d < M = =

S A d nee e WA A d 3
5 2 shift start group shift Ahin shift start va
5 ) > 5 > b ’

truong hop )

QU

sart - thda man cac cong thic tur (28) dén (35).
Mot cach tuy y, viéc tao ra, bai bo xur ly 1902, chudi truy nhap ngﬁu nhién
theo gia tri dich vong cu thé bao gom:
. A % cn X . (1) NACEPT \ C,
tao ra chuoi truy nhdp ngau nhién & theo gia tri dich vong ™
nho st dung cong thtc sau day (36);

X,.c. (n)=x,(n+C,)mod N,.) (36), trong do

N, v A qas X s X. . ‘a ) ;1s ,
2 13 d6 dai chudi, va chudi ZC ma nghiém cia nd la ¥ dugc xac
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Nee | 0<n< N, -1

dinh 1a: (") =¢ :

UE theo phuong an nay cé thé dugc tao cAu hinh dé thuc hién giai phap k¥
thuét theo phuong an 3 hodc phuong an 4 vé phuong phap tao ra chudi truy nhap
ngau nhién. Nguyén ly thuc hién va hiéu qua k¥ thuat ctia né la tuong tu, va cac

su thé hién chi tiét khéng duoc mb ta lai & day.

Fig.20 1 so d cau trtic gian luge cia phuong én 5 vé tram géc‘theo sang
ché. Nhu duoc thé hién trén Fig.20, tram gbc theo phuong an ndy co thé bao
¢dm b xir Iy 2001 va bd nhé 2002. Thiét bi c6 thé con bao gdm bo truyén 2003
va bb thu 2004. Bo truyén 2003 va bd thu 2004 c6 thé duge két ndi véi bd xu 1y
2001. Bd truyén 2003 duoc tao cdu hinh dé gti dit liéu hodc thong tin. Bo thu
2004 duoc tao cAu hinh dé thu dit liéu hodc thong tin. Bd nhé 2002 luu trit 1énh
thuc hién duoc. Khi thiét bi hoat dong, bd xtr 1y 2001 truyén thong voi bd nhd
2002. Bo xtr Iy 2001 khoi dong 1énh thuc hién duoc trong bd nhd 2002, dé thuc
hién cac thao tac sau day:

lua chon s6 chudi dich v ndm trong khoang tr 0 dén

RA | ZRA | ZRA | TRA . K A on® L A T
wow T e i D rong @6 V14 s6 nguyén, ™ 1a sO lugng cua dich

(i
X.  n ) YR s . o & ,
chudi Gmg vién cta thiét bi ngudi dung UE trong nhém, " 1a s6 luong cac
7 RA 4 . Re r A 2 M ~ N
nhém, " 13 s6 luong cua dich chudi tng vién cia UE nam trong do dai sau

Lo g» , RA -y A ) . Xe A )
cung ma khong du doi véi nhom, ™ la so luong cua dich chudi tmg vién cua

Xe s <1 A A L ) . X+ oy
UE trong céc dich chu6i con lai the nhat, va "t 1a so luong cua dich chudi ting

vién cia UE trong céac dich chudi con lai thir hai; va

thu nhén gia tri dich vong & theo s6 chudi dich v nho st dung cong

thirc (1), cong thie (2), hoac cong thirc (3).

RA RA —RA  — =RaA ~
n.. d n 7 ZRA Aod o \ o ) ~ , ~ .
it Csat - Maow Tt P i Coor vy @sar thoa ma@n cde cong thic tu

QL

[

, RA RA —RA — =RA
(4) dén (11), hOélC nshift’ dstart, Mgroup , nshiﬁ’ ”sii?, nshiﬂ’ dsmrr’ va “ser thoa man

QL

RA —RA  —p,  ZmA

LA f s 4 . d ; d \
cac cong thic tir (12) dén (19); hogc win, et Meow it | Pin | Mo Coare g
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RA —RA —
=RA
dstan, Moroup ; Py Main
9

Q

e RA
s thdéa man cac cong thirc tir (20) dén (27); hodc it

n d

\
shift start
5 , va

Q

S

sart thda mén cac cong thue tir (28) dén (35).

Mot cach tiy ¥, trong trudng hop ¥ Wi +n =D by xir Iy 2001 thu

nhén gia tri dich vong © nho st dung cong thic (1);

AR

—RA RA —RA
+n _1) <v< (nshiﬁ ‘group shift + nshiﬁ - 1) b6 Xﬂr ly
b s

trong truong hop (Pt + i
2001 thu nhan gia tri dich vong & nhd st dung cong thire (2);

RA_RA | —RA |, —RA RA RA |, —RA , =RA | —R4
(nshiftngroup + nshift + nshiﬁ - 1) <vs< (nshiftngroup + nshift + n;hiﬁ + nshiﬁ - 1) b6
3 5

trong truong hop
xir Iy 2001 thu nhan gia tri dich vong & nhd st dung cong thuc (3).

N,.+N 2
L S < d,<=N,. RA g RA
7 o nshif’[ start group
5 » > 5

Mot cach tuy v, trong truong hop 4

ARA = g \ , . A o s £
i Mg Pain - G yy “wer théa mén cac cong thuc tir (4) dén (11), trong

QL

2 N,.—N,

zC CS — =
. 7NZC <d, S——é— FA g nRA ARA = Ea g .
trLIOng hOp R shift , start , group shift , shit shift , start 3

Q

sart thda man cac cong thie tir (12) dén (19).

N,.+N, 2
LS <d <=N,. RA g LRA
nshiﬁ R start s ‘group ,

~

Theo cach khéc, trong truong hop 4

—RA =RA =RA

, A d \ ) ~ . A , | A
Mg Mg Toie - Gsare vy “eear thda man cac cong thuc tir (4) dén (11), trong

QU

2 N,.—N,

—N,.<d, < et RA g RA SRA —p, 3 T
tI‘Ufb'ng hgp 7 3 , nShiﬂ 5 start R group R nshiﬁ R LANTY N nshiﬂ , start , Vé
dyan thoa man cac cong thte tir (12) dén (19).

NZC + NCS < du < 2NZC d nRA
Mot cach tuy y, trong truong hop 3 5, Main % Mgow
AL gmo FM g d Ao - X
it i i Gear vy %ear thoa man cac cong thuc tu (20) dén (27), trong
2N. N,.—N,
¢ < d, < Iz TGS d RA —RA  —,  =m j
tru“ong ho’p 5 2 R nshiﬁ s start , ngroup R nshiﬂ R Mpin . Apisy s start , Vé
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(i

an théa man cac cong thire tir (28) dén (35).
NZC+NCS <d £2NZC RA
Theo cach khéc, trong trudng hop 3 T5 ) T G Mgowp
—RA =RA =RA = . = ) . i . , . B
Pit - Pain - Thin - Doty Dy théa méan cac céng thuc tir (20) dén (27), trong

2Nzc d <NZC_NCS _
. —=< = n d nRA ITZRA =RA =RA d .
tI'lIO'l’lg ho’p 5 2 shift R start , group s shift , Nepine , Pypige , start , va

5

i

QU

sart - thda méan cac cong thuce tur (28) dén (35).

Tram gdc theo phuong 4n nay c6 thd duoc tao cdu hinh dé thuc hién giai
phap k¥ thudt theo phuong an vé phuong phép duogc thé hién trén Fig.11.
Nguyén ly thuc hién va hiéu qua k¥ thuat ctia né 1a twong tu, va cac su thé hién

chi tiét khong duoc mo ta lai & day.

Trong so db cdu tric gian luge cua phuong 4n 5 vé thiét bi nguoi dung,
thiét bi ngudi dung theo phuong 4n nay cé cAu tric giéng nhu ciu tric cia tram
gbc duoc thé hién trén Fig.20, va cd thé cling bao gdm bo xit y va bd nhé. Thiét
bi ¢co thé con bao gém bo truyén va bo thu. Bo truyén va bo thu co thé duoc két
ndi véi b xit 1y. B truyén duge tao cAu hinh dé gui dit liéu hozc thong tin. BO
thu duoc tao cAu hinh dé thu dir liéu hodc thong tin. BO nhé luu trit 1énh thuc
hién duogc. Khi thiét bi hoat dong, bd xur ly truyén thdng vai bd nhd. B xu ly
khéi dong 1énh thuc hién dugc trong bd nhd, dé thuc hién cac thao tac sau day:

lua chon s chudi dich V nam trong khodng tu 0 dén
By 47755 + T+ =1 , trong d6 ¥ 1a s& nguyén, "= 1a sb luong cua dich

RA —
n RA

chudi tng vién cta UE trong nhém, "= 1a so6 luong cdc nhom, ™ la s6

luong ctia dich chudi tng vién ctia UE nam trong do dai sau cting ma khong du

4 M r.° r :RA Y /’\ ki M : . L4 A K r .
ddi v&i nhom, ™t 1a so luong cia dich chudi ing vién ctia UE trong cac dich

~' \ M L4 /’\ \ ERA Y /( 2 M :‘ r A 2
chudi con lai thtr nhat, va "™ 1a so lugng cua dich chuoi Ung vién cua UE

trong cac dich chudi con lai thir hai;
thu nhan gia tri dich vong €, theo sb chudi dich v nho st dung
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cong thuce (1), cong thire (2), hodc cong thic (3); va

X A x A X n .7 . . Y
tao ra chuoi truy nhap ngau nhién 2. theo gia tri dich vong ©
nho st dung cong thire (36).
RA RA —RA  — S =
. n . 77 RA . d N 2 ~ r A 7 ~
nShlﬂ R start R group , nshjﬁ , Ayin R Mgy , start , va dstart thoa man cac Cong thuc tu'

[l

, RA RA —RA =
(4) dén (11)’ hoéc nshiﬂ, dstart, Poroup , nshiﬁ, ”5];{;1’ nshift’ dstarl’ va

Q

sart thoa man

RA —RA  — EY

X R d
r A r AN A ~ . n - : A - d ).}
cac cong thuc tir (12) dén (19); hogc "win, D Mgow - Mhain - Mae - Main - Do 3

) A A fen 4 < R d nfA R =
st thoa man céc cong thuc tir (20) dén (27); hodic i, S Meow - Thuin - e,

QL

=RrA 7

A d \
shift start
5 , va

QU

sart - thda mén cac cong thire tir (28) dén (35).

RA
n

RA —RA
V< (nshiﬁ ‘group + nshiﬂ

Mdt cach ty ¥, trong truong hop D, b6 xur 1y thu nhén gia

tri dich vong & nho st dung cong thie (1);

—RA RA_RA |, —RA |, =R4
+ -D<v<(ng +A e 1 — ] A1
n ) (nshl&ngroup nsh\ﬁ shifi )’ bQ XU ly thu

N (nRA A :
trong tr*u’o’ng hqp shift” “group shift

nhén gia tri dich vong © nhd st dung cong thic (2);

RA_RA | —RA | =4 RA_RA |, —RA , =R4 | =RA
trong tru‘ong hqp (nshiftngmup +nshift +nsl1iﬂ - 1) <vs (nshiﬂngmup +nshiﬂ +nshiﬁ +nshr'fl _1) R b@

xtr 1y thu nhan gié tri dich vong © nhd st dung cong thirc (3).

NatNes g 2y

Mot cach tuy v, trong truong hop 4 7 , T Gt Mgrow

—RA = EY
e R s d. \
shift , shift R shift R start , va

QU

sart thda man cac cong thuc tu (4) dén (11), trong

2 N, —Ngg _

ZN,. <d <% & RA RA —RA  — =pa

truong hop 7 3 " Main - M

Ny start group sShift LR iy dslarl v é
5 5 5 s s ) s

an théa man céc cong thirc tir (12) dén (19).
NatNa g 2y,
Theo cach khac, trong truong hop 4 77 T Gt Maow

—RA  — Y]
n,. 7TRA 7 \
shift i shift start
D shift D , va

QU

st thoa man céc cong thic tir (4) dén (11), trong
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2 N,.— N,

_.._NZC < du < _zc " CS nRA d nRA ﬁRA s =\ —
truong hop 7 3 it Gt Mwow P A M Gean gy
67 3 ~ r A 7 ~ A

sart thda méan cdc cong thice tir (12) dén (19).
————NZC + Nes <d,6 < 2Nye RA aRA
Mot cach tiy y, trong trudng hop 3 5, Tt Can - Parowp
A g R . d , . A C s £
s shite st sar vy “sart thda mén cac céng thic tur (20) dén (27), trong
> 9 3 b

2N N,.—N,

O A RA g LRA —RA o, Zma
truong hop 2, T G Mwow i Aan M Geen vy
g 13 ~ /4 A r \ A

sart - thda man cdc cong thic tur (28) dén (35).
N,.+ N, 2N,
ZC CS < du < ZC " RA
Theo cach khac, trong trudng hop 3 st | Tstat  Tgrowp

i

—RA  — =Ra T
Nye 7% mes d \
shift , shift , shift R start , va

QU

sart - thda man cac cong thic tir (20) dén (27), trong
2N

zc

d, < Noe = Nes d RA —RA I
Y n,. n n,. o n,. A
tI‘u’O’l’lg hop 5 2 , shift 5 start , group R shift R Apin , shift s start , va

Il

QL

sart - thda man cac cong thuc tir (28) dén (35).

Thiét bi nguoi dung theo phuong 4n nay co thé duoc tao cAu hinh dé thuc
hién giai phap ky thuét theo phuong an vé phuong phép dugc thé hién trén
Fig.12. Nguyén ly thuc hién va hiéu qua k¥ thuat cta nd 1a tuong tu, va cac su

thé hién chi tiét khong dugc mo ta lai & day.

Ngudi ¢6 hiéu biét trung binh trong linh vuc k¥ thuét cé thé hiéu rang tat ca
hodic mot sb bude clia cac phuong 4n vé phuong phép c6 thé duoc thuc hién béi
chuong trinh 1énh phan ctng lién quan. Phin mém c6 thé duogc luu trit trong
phuong tién luu trir doc duge boi mdy tinh. Khi chuong trinh hoat dong, cac
budc ctia cac phuong an vé phuong phap duogc thuc hién. Phuong tién luu trir
néu trén bao gébm phuong tién bat ky ma c6 thé luu trit ma chuong trinh, ching

han nhu ROM, RAM, dfia tir, hodc dia quang.

Cudi cung, can luu y rang cac phuong an néu trén chi don thuan duge du
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dinh dé mé ta cAc giai phép k§ thuét clia sang ché, ma khong gidi han sang ché.
Mic du sang ché duoc md ta chi tiét dwa vao cac phuong 4n néu trén, ngudi cd
hiéu biét trung binh trong linh vuc k§ thuat can hiéu ring ho c6 thé van thuc
hién céc su cai bién dbi véi cac giai phap k§ thuat duge mé ta theo cac phuong
4n néu trén hodc thuc hién cac sy thay thé tuong duong d6i v6i mot sd hodc tat
c& cac ddu hiéu k¥ thuat ciia n6, ma khong chéch khoi pham vi clia cac gidi phap

k¥ thuat theo cac phuong an cua sang ché.
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YEU CAU BAO HO

1. Phuong phép tao chudi truy nhap ngiu nhién, bao gom:

thu nhan, boi thiét bi, gia tri dich vong C, theo s6 chudi dich v, trong dé

C, = g + | Vi |+ modns )N g (1),

v1a sb nguyeén, dossse 12 12 sb nguyén cd dinh hodc dogter 13 90, Nes 12 sb luong

dich vong dugc cap phat t6i thiét bi nguoi ding,
RA
Mani va dar thOa man cac cong thuc (4) va (5); hoac Painva dyar thoa man céc
coéng thirc (12) va (13); hodc
RA
Manva dyar thda man cac cong thire (20) va (21); hodc "sinva dyar théa man céc

cong thirc (28) va (29); trong do

o | St o
d . =4d, =Ny +ni - N ),
e, :[N—Nﬁd—J (12)
d =Ny —=3d, + 15 N (13);
st {M—N"LJ (20),
d =3, — Ny +n4 Neg 21);
= {———NZ‘;V;M" J (8),
d . =2N,.~2d,) +nj - Neg (29);
trong do
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Ny 1a d6 dai cta chudi truy nhdp ngau nhién, va nghiém cta chuodi truy

nhap ngau nhién 13 u,
C{_{p 0<p<N,/[2
‘ Nye =P giatrikhic ’

p 12 s6 nguyén khong 4m nho nhét ma théa man (pu) mod Nzc=1; va
tao ra, boi thiét bi, chudi truy nhap ngiu nhién theo gia tri dich vong C..

2. Phuong phap theo diém 1, trong d6

NZC + NCS <d '%N

\ 9 =a, < zCc» nRA 3 5 ~ ’ A ’
trong truong hop cua 4 7 it VA dyare thoa mén cac cong thuc (4)
va (5);

\ ) — Ny < d, < NZ——NCS— s pRA ) ~ , P ’
trong truong hop cua 7 3 Mgt va dgare thOa man céc cong thuce
(12) va (13);

NZC + NCS < d 2NZC
trong truong hop cua 3 “ 5 7 Tinva dyaq thoa man cac cong thic
(20) va (21);

2N7c NV(‘ — N(‘s'

\ 92 ) S d” S = = 2 RA \ 2 ~ 14 ~ 4
trong truong hop cua 5 2 Mainva dgare thOa man cac cong thic
(28) va (29).

3. Phuong phap theo didm 1 hodc 2, trong d6 budc tao ra chudi truy nhép ngau
nhién theo gia tri dich vong C,, bao gbm:

tao ra, boi thiét bi, chudi truy nhap ngﬁu nhién x, cy(n) theo gia tri dich
vong C, ma thoa mén cong thic (36):

Xye, (M) =%, (n+C,)mod N,.) (36),

. aun(n+1)

N.
=e fzc s

trong d6 nghiém cua chudi truy nhap ngau nhién u théa man % (n)
0<n<Nyc-1.

4. Phuong phap theo didm bat ky trong sb cac diém 1 dén 3, trong d6 sé chudi

RA RA , —RA , TRA , =RA
(Mepiti Mo F it T Mgy Py — 1)

dich v dugc lua chon tir doan tu 0 dén » trong do

\ 2 RA \ 2 ~ J4 n 4 b RA —RA
trong trudng hop clia "t va d thoa man céc cong thic (4) va (5), e M
=RA
1,

asva A thoa man cac cong thic (6) dén (8) va (10);
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trong trudng hop cua Mainva dyan thoa mén céc cong thire (12) va (13), Mgran Tt
Tinova e théa man cac cong thie (14) dén (16) va (18);

trong trudong hop cua Mai VA dyan thoa man cac cong thirc (20) va (21), g
Man 7% v " thoa man cac cong thic (22) dén (24) va (26);

trong truong hop cua My va dyar thoa man céc cong thic (28) va (29), g

Tar» Mans vA i thoa min céc cong thic (30) dén (32) va (34);

trong do
d
RA u .
n’grcmp = {‘d J (6)>
N,.—3d,-n -d..
_.ii}r _ max( zc u group star , 0) (7)’
NCS
—RA .
thﬁ \'mln (d gzup dslan" 4du _NZC vhzer )/NCSJ (8)7

iﬁ},:t((l mm(l nr,”ﬁ)>(du ;“fmp dm”)+mm(1 nhﬂ)(4d -N,.— H’:luﬂN(‘S))/NCSJ ﬁgj}(w);

d
RA u .
n’gmup - \;d J (]4)7
4(1 - N —-n }f:;u ’ dvmrt
ﬁslli:}r = max(\‘ u ZCN group $ J, O) (1 5)’
cs

xlufr len (d ng:mp : d:rart ’ N 3d _si?ft Ccs ) / NCS J (16):
T =0 (18),
My { dd“ } (22);
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A = max({ Noe™ 2(1111\;:;;@ o J,O) (23),
7 0 !
=0 (26);
- {Nd‘ duJ (0
= max({ 3. NZC];C':;;P o J,O) G1);
e =0 (32);

shift —

T =0 (34).
5. Phuong phap theo diém b4t ky trong sb cac diém 1 dén 4, trong do
VS, + 1)

6. Phuong phép theo diém bat ky trong sb céc diém 1 dén 5, trudc bude thu
nhén gié tri dich vong C,, con bao gom:

truyén théng tin chi bdo ma chi bao pham vi cta s6 chudi dich v.

7. Phuong phép theo diém bat ky trong sb céc diém 1 dén 5, trudc bude thu
nhan gia tri dich vong C,, con bao gdm:

thu thong tin chi bao ma chi bdo pham vi cua s6 chudi dich v.

8. Phuong phép theo diém bét ky trong s cac diém 1 dén 7, sau budc tao ra
chudi truy nhap ngau nhién, con bao gom:

do tim chudi truy nhap ngau nhién theo chudi truy nhap ngau nhién.

9. Phuong phép theo diém bét ky trong sb cac diém 1 dén 7, sau budc tao ra
chudi truy nhap ngau nhién, con bao gom:

truyén chudi truy nhap ngau nhién.

10. Phuong phap theo diém bét ky trong sb cac diém 1 dén 9, trong d6 d, 1a do
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dich vong twong tng v&i chudi truy nhap ngau nhién khi dich tan Doppler 1a mot
lan khoang cach séng mang con kénh truy nhép ngau nhién vat ly
(PRACH-physical random access channel).

11. Thiét bi truyén théng, trong do thiét bi nay c6 cau tric dé thuc hién phuong
phap theo diém bét ky trong s6 cac diém 1 dén 10.

12. Thiét bi theo diém 11, trong dé thiét bi nay co cdu tric dé thuc hién phuong
phap theo diém bét ky trong s cac dém 1 dén 6, 8, va 10, va thiét bi nay 1a tram
gbe. ‘

13. Thiét bi theo diém 11, trong d6 thiét bi nay c6 ciu tric dé thuc hién phuong
phép theo diém bAt ky trong s6 cac diém 1 dén 5, 7,9, va 10, va thiét bi nay la
thiét bi ngudi ding (UE-user equipment).

14. Hé thdng truyén thong, trong d6 hé thdng truyén thong bao gbm thiét bi theo
diém bAt ky trong sd cac diém 11 dén 13.

15. Phuong tién luu trit doc dugc bdi may tinh ma c6 chwong trinh duge ghi trén
phuong tién nay, khi dugc thuc thi boi may tinh, lam cho may tinh thuc hién
phuong phap theo didm bét ky trong s6 cac diém 1 dén 10.

16. Phuong phéap do tim chudi truy nhap ngau nhién, bao gom:

thu nhén, bai thiét bi, gid tri dich vong C, theo sb chudi dich v, trong dé

C, = g + | /iy |+ mod R N g (1);

v1a sb nguyén, dose 12 12 s6 nguyén cd dinh hodc dosreet 12 90, Nes 12 sd lugng

dich vong,

RA
Minva dyar thda man cdc cong thuc (4) va (5); hoac Paiiva dyan thoa man cac
cong thuc (12) va (13); hodc

RA \ 2 ~ r ~ L4 \ ~ RA N\ 2 ~ r
Minva dyar thoa man cac cong thie (20) va (21); hodc ™uitva dsan thoa mén cac

cong thac (28) va (29); trong do

ad —
NCS
RA .
dsfarr = 4du o NZC + nshifz‘ ' NCS (5)7
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o | Nae 2340 (12);
o NCS
d:tarl = NZC o 3du + ’l.sl/l\ﬁ ) NCS (1 3)3
n‘;;::ﬁ = [MJ (20;
NCS
dxmrt = 3du - NZC + ”51/;9 ! NCS (21)9
nﬁﬁ,ﬁ = {MJ (28))
NCS
dst(m‘ = 2([\,ZC - 2du) + nsﬁ?ﬁ ' NCS (29)9
trong do

Nyc1a do dai cua chuoi truy nhip ngau nhién, va nghiém cta chudi truy

nhép ngau nhién 13 u,
p _{p 0< p<Ny,/[2
N zc P giatrikhac ’

p 14 s6 nguyén khong 4m nho nhét ma théa man (pu) mod Nzc=1; va
do tim, bdi thiét bi, chudi truy nhap ngau nhién theo gid tri dich vong C,.

17. Phuong phap theo diém 16, trong d6

Nyt Nes <d 2y RA
\ 9 - u ZCr g N 2 ~ r A r

trong truong hop cua 4 7 Mi VA dstare thda man cac cong thtre (4)
va (5);

EN <d < Ny =N
trong truong hop cia 7 ° " 3 N4inva dsare th0a man cac cong thic
(12) va (13);

NZC +NCS <d 2]\]'ZC A
trong truong hop cua 3 “ 5 7 Minva dyue thoa mén cac cong thuc
(20) va (21);
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trong truong hop cua 5 ’ 2 "anva dyar thoa mén cac cong thirc
(28) va (29).

18. Phuong phap theo diém 16 hoic 17, trong d6 chudi truy nhdp ngiu
nhién x, c(n) theo gia tri dich vong C, thoa méan cong thirc (36):

Xuc, (n)=x,((n+C,)mod N,.) (36),

_ cun(n+l)

Nz
N

trong d6 nghiém ctia chudi truy nhap ngAu nhién u théa man * (n)=e
OSI’ZSNzc—l.
19. Phuong phép theo diém bét ky trong sb cac diém 16 dén 18, trong do so

X . N\ A A (nsRI:iA‘ﬁn;:up +ﬁsﬁ$ + ﬁsﬁt +%sl?i?t _D 4
chuoi dich v dugc lua chon tir doan tir 0 dén » trong do

RA ) ~ , A , N RA — —RA
trong truong hop cta ™itva dyae thoa man cac cong thic (4) va (5), Phgroup > i »

=RA
shift

v T thoa man cac cong thic (6) dén (8) va (10);
\ > RA \ 9 ~ r n , N n,RA —RA
trong trudng hop clia inva dsar thoa man cac cong thic (12) va (13), “eow Main >

T ova T théa man cac cong thirc (14) dén (16) va (18);
g

RA
ngrf’up ?

trong truong hop cua Mg va dyar thoa man céc cong thue (20) va (21),

M - va P thda man cac cong thire (22) dén (24) va (26);
trong truong hop cua M VA dyar thoa man céc cong thire (28) va (29), "sow-

—RA
n

oo Tams va s thoa man cac cong thie (30) dén (32) va (34);
g

trong dé
d
n:A‘”llp :“d . J (6))
N,.-3d —n™ .d
ﬁi?ﬁ — max({ zc u group start J’ 0) (7)’
NCS

=RA __ : RA
g = ern (du -n, -d

group start ?

4d, =N, _ﬁv]/ez;chschsJ ®);

T U(l—min (L)) (d, ~ )+ min(L 725 ) (44, ~ N ~ 54 N ) Ve J 7 (10),
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d
RA u .
ngm“P = “d J (14)>

start

4d —N,. -n™ .d
ﬁ:lz‘;}’ _ max({ a u ZCN ngrgup start J,O) (1 5)’
cs

ﬁsl;l;i‘ = Lmln (du - n;::up : dxrart ’ NZC - 3du - ﬁ:l?zfj"lNCS) / NCS J (16)’
n =0 (18);
d
RA " .
ngroup = \\d ‘\ (22)1
-2d —n™ .d )
ﬁj‘;}, = max({ NZC u ngraup a start J,O) (23)’
NCS
My =0 (24);
g =0 (26),
e {———NZ —ﬂ G0y
YOU| dsmn
3d,~N,.—n -d_.
ﬁslf;-}, — max({ u zc group " star J,O) (3 1)’
NCS
g =0 (32);
=0 (34).
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20. Phuong phép theo diém bat ky trong s cac diém 16 dén 19, trong do6

RA _RA
V< (Mg Moy

—RA
e —1) .

21. Phuong phép theo diém bt ky trong sb céc diém 16 dén 20, trudc budce thu

nhén gia tri dich vong C,, con bao gém:

tao ra, boi thiét bi, bio hiéu thong bdo, trong dé bao hiéu théng bao bao gdm
thong tin chi béo, thong tin chi bdo dugc sit dung dé chi dan thiét bi nguoi dung

(UE-user equipment) lua chon s6 chudi dich tr pham vi 0 dén

RA RA

—RA |, TRA | =RA , ~. . . x . RA . x.
(it gy + Piins + Taies  7ain =) 9§ chudi dich 1a so nguyén, "t 1a s6 lugng dich chuoi

4 A 4 . X
ung vién UE trong nhém, o 13 s0 lugng nhom, ™it 13 so lugng dich chudi

{mg vién UE trong dé dai cudi ciing ma khéng day di dbi v6i nhom, i 13 56
lugng dich chudi ung vién UE trong cac dich chudi con lai thur nhét, va i la
36 luong dich chudi tng vién UE trong céc dich chudi con lai thir hai; va

truyén, béi thiét bi, thong tin chi bao.

22. Phuong phap theo diém bat ky trong s6 cac diém 16 dén 21, trong d6 bude
do tim, boi thiét bi, chudi truy nhdp ngiu nhién theo gia tri dich vong C,, bao
gdm:

tao ra, boi thiét bi, chudi do tim theo gi4 tri dich vong C,, va do tim, bﬁng cach
st dung chudi do tim, chudi truy nhap ngau nhién.

23. Phuong phéap theo diém bt ky trong s6 cac diém 16 dén 22, trong dé6 d, la
dich vong tuong tmg vé&i chudi truy nhép ngau nhién khi dich tan Doppler 1a mot
lan khoang cach séng mang con kénh truy nhap ngau nhién vat ly
(PRACH-physical random access channel).

24. Thiét bi truyén thong, trong do thiét bi nay c6 cau tric dé thuc hién phuong
phéap theo diém bét ky trong sb cac diém 16 dén 23.

25. Thiét bi theo diém 24, trong do thiét bi nay la tram géc.
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1/8

Tram gbc tao ra tin hiéu thong bao, trong d6 tin hiéu théng bao bao gdm
thdng tin chi bao, théng tin chl bao duwogc st dung dé l&nh cho thiét bi ngu i
dung UE lva chon sb chu0| dich vi ndm trong khoana tr O
dén G nth ik it +7um — 1), 56 chudi dich vi 1a s6 nc1uyen,n,,,,1 1a sb lwong
cac d!ch vi chudi (rng vién cta UE trong nhém, Ry |2 so lwong cac
nhom 7 1a s lwong cac dich vi Chu0| wng vién ctia UE ndm trong doé dai
sau cling ma khéng da déi véi nhom, Ty la sb lwong cac dich vi chudi trng
vién cua UE trong cac dich vi chudi con lai thir nhat, va ﬁ' g sb luwong cac
dich vi chudi (rng vién ctia UE trong cac dich vi chudi con lai thr hai

!

Tram gbc guvi tin hiéu thdng bao dén UE, sao cho UE tao ra chudi truy cap
ngau nhién theo théng tin chi bao

FIG. 1

Tram géc lwa chon sé chudi dich VI nam trong khoang ttr 0

v

v

Tram gbc tao ra chudi phat hién theo tri s6 dich vi tuan hoan,
va phat hién, nh¢ str dung chudi phat hién, chudi truy cap ngau

dwoc tao ra b&i UE theo thdng tin chi bao

FIG. 2
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6/8

UE thu tin hiéu thdong bao, trong doé tin hiéu théng bao bao goém théng tin chi
béo, thong tin chi bao dwoc st dung dé 1&nh cho thiét bi ngw(yi dung UE lya
chon sd chubi dich VI nam trong khoang tlr 0 dén (24 n™ 475 4 i =),
s6 chudi dich vi la sb nguyen a2 la s lucmg cac dICh vx chum (rng vién cua
UE trong nhom, =3, 1a sb lwong cac nhom, i, 1a sb lvong céac dich v chu0|
ung vién cdia UE nam trong dé dai sau cuing ma khong du déi véi nhom, i,
la s lvong cac dich vi chudi rng vién cta UE trong cac dich vi chubi con lai
th(r nhat, va ﬁjh‘“ la s6 lwong cac dich vi chudi (rng vién ctia UE trong céc
dich vi chudi con lai thi hai

-

UE Ilwa chon sd chudi dich vi theo tin hiéu thdng bao

A

UE thu nhan trj s dich vi tudn hoan theo sé chudi dich vi

:

UE tao ra chudi truy cap ngau nhién theo trj sb dich vj tuén hoan

FIG. 10

1002

Tram gdc lwa chon sb chudi dich vi N\, 1101

Tram gbc thu nhan tri s6 dich vi tuan hoan theo s6 chudi dich vi "\ 1102

FIG. 11
UE lwa chon sé chudi dich vi M\ 1201
UE thu nhan trj s6 dich vi tun hoan theo s6 chudi dich vi A\ 1202

FIG. 12
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UE tao ra chudi truy cap ngau nhién theo tri 6 dich vj tuan hoan M\, 1203



38965

7/8
1301 1302
Modun Modun gtri
taora
FIG. 13
1301 1302 1303 1304 1305
Médun xac Médun xac Moédun phat
Médun Médun gl dinh b chudi | | dinh tri sé dich | | hién chudi truy
tao ra dich vi vi tudn hoan cap ngau
nhién
FIG. 14
1501 1502 1503 1504
I\/Ic“;du’n Xac M()a:’un xac dinh Mddun tao ra
M6 dun thu dinh s6 chuéi tri s6 dich vi tudn || chudi truy cap
dich vi hoan ngau nhién
FI1G. 15
1601 1602
Médun xéc dinh s6 chudi Madun xéc dinh tri 6
dich vi dich vi tuan hoan
FIG. 16
1701 1702 1703

/

/

Médun xac dinh sb
chudi dichvi -

Mé(‘;’un xac diqh
tri s dich vi tuan
hoan

Madun tao ra chudi
truy cap ngau nhién

FIG. 17
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1801 //}802
Bo xtr ly B6 truyén
FIG. 18
1901 ///}902
BO thu Bo xtr ly
FIG. 19
2004 ///3001 //3003
B thu B xtr ly B truyén
2002
BO nh¢&
FIG. 20
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