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(54) PHUONG PHAP TRUYEN THONG GIUA CAC THIET BI, VA THIET BI NGUOI
DUNG

(57) Sang ché dé cap dén phuong phap truyén thong gitra cac thiét bi (Device to Device -
D2D) va thiét bi nguoi dung. Phuong phap truyén thong D2D nay bao gém cac budc: xac
dinh, boi thiét bi nguoi dung thir nhat, gia tri cua thong 5O ma xao tron, trong do thong s6
ma xao tron nay bao gom it nhat mét trong sb cac thong s6 sau: thong s6 mi x4o tron
chung va thong sb mi x4o tron riéng; xao tron, boi thiét bi nguoi dung thir nhat nay, bit can
dugc gui theo gia tri cua thong s6 mé xao tron; va gui, boi thlet bi nguoi dung thi nhat
nay, bit can dugc giri dd duoc xao tron. Vi phuong phap truyén thong D2D va thiét b
nguoi dung theo sang ché, thong tin truyén c6 thé duoc x4o tron va duoc giai Xa0 tron
trong qud trinh truyén thong D2D, nhd d6 cai thién tinh kha thi cia hé théng truyén thong
D2D va cai thién trai nghiém nguodi dung.

Thiét bj ngurin dung thir nhit xde dinh 51.1 Iri clia thing sh mi xdo wn, 110

trong | dé thong sb mé xdo trén ndy bao gom it nhit mt trong s cdc thong
s sau: théng =6 mi xdo trin thunu vii théng 50 mi xdo trin riéng
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Linh vwe ki thuét dwoe dé cap
Sang ché lién quan dén linh vuc truyén thong, cu thé 1a d& cap dén phuong

phap truyén thong gitra cac thiét bi, va thiét bi ngudi ding.

Tinh trang Ki thuit cia sang ché

Dich vu tiém cén giita cac thiét bi (Device to Device Proximity Service - D2D
ProSe) gita cc thiét bi ngudi ding (User Equipment - UE) da trd thanh vén dé
néng trong hé thdng LTE (Long Term Evolution - phét trién 1au dai). Hién nay,
chirc ning truyén thong gitra cac thiét bi (Device to Device - D2D) da duoc ap
dung vao mot sb hé théng nhom (cluster) hién cé va mot sb thiét bi vira di vira noi.
Do su thanh cong 16n trong viéc thuong mai hod hé théng LTE, nén viéc cung cip
D2D ProSe dua trén 16p vat Iy ctia hé théng LTE khéng chi ¢6 thé lam phong pht
pham vi dich vu ctia hé théng LTE, ma con c6 thé cho phép nhidu ngudi dung hon
st dung chirc ning truyén théng D2D.

Viéc xdo tron trong hé¢ théng LTE chu yéu dugc phan loai thanh hai loai: Mot
loai 14 x40 tron kénh di ligu, dugc dung dé x40 tron kénh dit lidu, va c6 thé thuc
hién viéc ngau nhién hoa sy can nhiu va ma hoa nguoi dung; loai con lai la xao
tron kiém d6 du vong (Cyclic Redundancy Check - CRC), dugc dung dé xdo tron
thong tin cin duge giri sau khi CRC, va c6 thé cung cép thong tin bd sung mot cadch
khong tuong minh va phan biét nhitng nguoi dung khac nhau.

Cho dén nay, chura ¢6 so dd x4o tron nao cho qua trinh truyén théng D2D. Do
do, trong qué trinh thyc hién chtrc nang truyén thong D2D, thi viée 1am sao dé xdo
trdn thong tin can duoc gi tai ddu truyén va lam sao dé giai xéo tron thong tin

nhan duogc tai dau nhan 1a cdc van dé can duoc gidi quyet khan truong.

Ban chét ki thuit ciia sang ché
Muc dich ctia sang ché 1a dé xuat phuong phép truyén thong D2D va thiét bi
ngudi ding, dé thong tin truyén c6 thé duge xdo tron va duoc giai x4o tron trong

qué trinh truyén thong D2D.
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Theo khia canh thtr nhét, theo mot phuong 4n, sing ché @ xuit phuong phap
truyén thong D2D, trong d6 phuong phép nay bao gdm céac buée: xac dinh, béi
thiét bi ngudi dung thtr nhat, gi tri ctia théng s6 mi x40 trdn, trong d6 thong s6 ma
x40 tron niy bao gdm it nhat mot trong s6 cac thong sb sau: thong sé mi x4o tron
chung va théng s6 mi x4o tron riéng; x4o tron, bdi thiét bi nguoi dung thir nhit
nay, bit can duoc gui theo gia tri cua thong sb m3 x40 trén; va giri, boi thiét bi

" ngudi dung thir nhat nay, bit can duoc giri d3 dugc x40 tron.

Dua vao khia canh tha nhét, theo cach thic thuc hién kha thi thir nhét, théng
s6 mi x40 tron bao gém théng s6 ma x40 trén chung, va budc xac dinh, béi thiét bi
nguoi dung thir nhét, gia tri ciia thong s mi x40 tron nay 1a céc bude: xac dinh, boi
thiét bi ngudi dung thir nhit, gia tri ctia thong s m3 x40 tron chung nay theo tin
hiéu déng bo D2D; xac dinh, bdi thiét bi nguoi dung thir nhét, gia tri ciia thong sb
mi x40 tron chung theo kénh ddng bd D2D so chp (Primary D2D Synchronization
CHannel - PD2DSCH); hoic x4c dinh, boi thiét bi ngudi dung thtr nhét, dinh danh
nhém ciia nhém D2D ma thiét bi ngudi ding thir nhit niy thudc vé d6 1am gia tri
cta thong sé mi xao tron chung.

Dua vao céach thirc thuc hién kha thi tha nhit ctia khia canh thér nhét, theo
cach thure thuc hién kha thi th hai, budc xac dinh, boi thiét bi nguoi dung thi nhAt,
gi4 tri ctia thong s6 mi x4o tron chung theo tin hiéu ddng bo D2D 1a bude: xac
dinh, boi thiét bi ngudi ding thir nhat, s6 cta tin hiéu dong bd D2D 1am gié tri clia
thong sé mi x4o tron chung.

Dua vao céach thic thuc hién kha thi thi nhét cua khia canh tha nhét, theo
cach thuc thuc hién kha thi tht ba, tin hiéu ddng b D2D bao gém tin hiéu dong bd
D2D so cip (Primary D2D Synchronization Signal - PD2DSS) va tin hiéu ddng bo
D2D thir cép (Secondary D2D Synchronization Signal - SD2DSS), va budc xac
dinh, boi thiét bi ngudi ding thir nhét, gia tri cia thong s mi x4o tron chung theo
tin hidu ddng bd D2D 1a budce: xac dinh, boi thibt bi nguoi ding thir nhét, gia tri
ctia thong sb m3 x4o tron chung theo PD2DSS va SD2DSS.

Dua vao c4ch thirc thuc hién kha thi thir ba cta khia canh thir nhét, theo cach

comm
thirc thuc hién kha thi thir tu, gid tri = DP2D  cia thong s6 ma x4o tron chung duoc

xac dinh bang cong thirc sau:
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comm __
pop =3%XNgpopss + Npp

NSD

2DSS | trong do

2DSS 13 s cia SD2DSS, va Nepapss 1 6 cia PD2DSS.

Duva vao khia canh thir nhit hoic dua vao nhitng cach thic thuc hién kha thi
néu trén cua khia canh thir nhét, theo cach thirc thuc hién kha thi thtr nam, thong sb
ma x40 trdn bao gém thong sb mi x40 tron riéng, va budc xic dinh, bdi thiét bi
ngudi ding thtr nhét, gi trj cta thong s6 ma x4o tron 1a bude: xac dinh, bsi thiét bi
ngudi ding thir nhit, gia tri cta thong sé mi x4o tron riéng theo it nhit mot trong
s6 bd nhan dang D2D cua thiét bi nguoi dung thir nhat, dinh danh nhém D2D ctia
thiét bi ngudi ding thir nhét, hodic dinh danh loai dich vu cta thiét bi ngudi ding
thr nhét.

Dua vao cach thirc thuc hién kha thi thitr nam cta khia canh tha nhét, theo
cach thirc thuc hién kha thi thir sau, budc xac dinh, boi thiét bi ngudi dung tha
nhét, gia tri cua thong s6 mi x40 tron riéng theo it nhat mot trong s6 bd nhan dang
D2D cua thiét bi ngudi ding thir nhét, dinh danh nhém D2D cta thiét bi ngudi
dung thtr nhét, hodc dinh danh loai dich vu cta thiét bi ngudi ding thir nhit, 13 cac
bude: xac dinh, boi thiét bi ngudi ding thir nhit, bd nhan dang D2D cia thiét bi
ngudi ding thi nhét 1am gi4 tri cia théng sé mi x4o tron riéng; xac dinh, béi thiét
bi ngudi dung thtr nhit, dinh danh nhém D2D cta thiét bi nguoi dung thtr nhat 1am
gi4 tri cua théng sb ma x4o tron riéng; hodc xac dinh, béi thiét bi ngudi ding thi
nhét, dinh danh loai dich vu cta thiét bi ngudi dung thir nhat 1am gia tri cia théng
sd m3 x40 tron riéng.

Dua vao céch thirc thuc hién kha thi thir ndm cta khia canh tha nhét, theo
cach thire thuc hién kha thi thir bay, budc xac dinh, boi thiét bi nguoi ding thi
nhét, gia tri cua thong s6 ma xéq tron riéng theo it nhit mét trong s6 bo nhan dang
D2D cuia thiét bj nguoi ding thir nhit, dinh danh nhém D2D ctia thiét bi nguoi
ding thtr nhét, hodc dinh danh loai dich vu cta thiét bi nguoi ding thir nhit, 13 cac
bude: xac dinh, boi thiét bi ngudi ding thir nhat, gia tri ciia thong sé ma x4o tron
riéng theo it nhit mot trong sé bd nhan dang D2D cua thiét bi ngudi ding thir nhét,
dinh danh nhém D2D cua thiét bi ngudi ding thir nhat, hogc dinh danh loai dich vu

cta thiét bi ngudi ding thir nhét, va ham bam; hodc x4c dinh, boi thiét bi ngudi
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dung thir nhét, gia tri cia thong s6 ma x40 tron riéng theo it nhét mot trong sb6 bd
nhén dang D2D cta thiét bi ngudi ding thir nhit, dinh danh nhém D2D cia thiét b
ngudi ding thir nhit, hoic dinh danh loai dich vu cua thiét bi nguoi dung thir nhit,
va ham cit.

Dua vao khia canh thir nhét, theo cach thtrc thuc hién kha thi thi tam, budc
xac dinh, boi thiét bi ngudi ding thir nhét, gi4 tri ctia théng s ma x4o tron 12 cac
buéc: nhan, boi thiét bi ngudi dung thir nhét, thong tin chi thi duge giri boi tram
gbc hodc diu nhém ctia nhém D2D ma thiét bi nguoi dung thtr nhit ny thudc vé
do, trong d6 théng tin chi thi nay dugc dung dé cho biét gia tri ctia thong s6 ma x40
tron; va xac dinh, boi thiét bi nguoi dung thu nhét, gia tri cua thong s6 mi x40 tron
theo thong tin chi thi nay.

Dua vao khia canh thir nhét hodc dira vao nhitng cach thirc thuc hién kha thi
néu trén cta khia canh tht nhét, theo cach thic thuc hién kha thi thir chin, budc xao
tron, boi thiét bi nguoi dung thir nhit nay, bit can dugc giri theo gia tri clia thong sb
m3 x40 tron, 1a cac bude: xac dinh, béi thiét bi nguoi dung thir nhét, gia tri ban diu
cua ma x4o tron theo gia tri cia thong s6 m3 x40 tron; va tao ra, bdi thiét bi nguoi
dung tha nhét, chudi mi x4o trdn theo gia tri ban dAu ctia m3 x40 tron, va xao tron
bit can duoc glri nho st dung chudi m3 x40 tron nay.

Dua vao cach thtc thuc hién kha thi th chin cia khia canh thu nhét, theo
cach thtre thuc hién kha thi thir mudi, budc xac diﬁh, boi thiét bi nguoi dung thi
nhét, gia tri ban dau cta mi x4o tron theo gia tri cta thong s6 ma x40 tron 1a budc:
xé4c dinh, béi thiét bi ngudi dung thir nhat, gia tri cla thong s6 mi x4o trén chung
lam gia tri ban d4u ctia mi x4o tron; hoic xac dinh, boi thiét bi nguoi dung thi
nhét, gia tri ctia théng s6 ma x40 tron riéng 1am gié tri ban du clia ma x40 tron.

Dua vao cach thtrc thuyc hién kha thi thi chin ctia khia canh tha nhét, theo
cach thirc thuc hién kha thi thitr mudi mot, bude xac dinh, bdi thiét bi nguoi dung
thr nhét, gid tri ban d4u ctia m3 x4o tron theo gia tri cia thong s6 mi x4o tron 1a
bude: xac dinh, boi thiét bi nguoi dung thir nhét, gia tri ban d4u cla mi x40 trdn
theo gia tri cuia thong s& ma x40 trén va sb khe thoi gian hién tai.

Dua vao cach thirc thuc hién kha thi thir muoi mot cia khia canh thir nhét,

theo cach thirc thuc hién kha thi thir mudi hai, gia tri ban dau cua ma x4o tron Cinit
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duge x4c dinh bing cong thirc sau:

C,. =([n—2SJ+1)x(2xND2D +D)x2°+N,,,

, hodc
n

Conie = [ESJ x 2’ + Npop

, trong do

Np

5 12 s6 khe thoi gian hién tai, vd *'D20 13 gi4 tri ctia thong sb m3 x4o tron
chung hodc gia tri ciia thong s6 ma x40 trdn riéng.

Duya vao cach thirc thuc hién kha thi thr mudi mot ctia khia canh thir nhét,
theo c4ch thtrc thuc hién kha thi thir mudi ba, gi4 tri ban d4u cia mi x40 trén Cinit
duge xac dinh bang cong thirc sau:

= 2 [ g e

, hodc

init

n p
c,, =N x 21 +[—SJ>< 2>+ N
2 , trong d6

comm

5 13 sb khe thoi gian hién tai, ~ P20 1a gid tri cua thong s6 ma xao tron

spec

chung, va *"D2D la gia tri cta thong s6 ma x4o tron riéng.

Dua vao khia canh thir nhit hodc dua vao cach thirc thuc hién kha thi bit ki
trong sb nhitng cach thirc thuc hién kha thi tir thir nhit dén thir tdm néu trén cia
khia canh tht nhét, theo cach thuc thuc hién kha thi thtt mudi bdn, budc x4o tron,
b6i thiét bi ngudi dung thir nhat, bit can dugc giri theo gia tri ctia thong sé m3 x4o
tron 13 cac budc: chia, béi thiét bi nguoi dung thir nhat, gia tri ciia thong s6 mi xéo
tron thanh it nhit hai doan m3 x40 tron; va x4o tron, béi thiét bi nguodi dung thi
nhét, bit cin duoc giri nho st dung it nht hai doan ma x40 trén nay.

Dua vao cach thirc thuc hién kha thi thtt mudi bdn cua khia canh thir nhit,
theo cach thic thuc hién kha thi tht muoi 1am, budc xao tron, bdi thiét bi nguodi
dung thu nhét, bit can duogc g1 nho s dung it nhét hai doan m3 x40 tron néu trén
1a cac budc: tao ra, boi thiét bi nguoi dung thir nhat, bit kiém do du vong (CRC)
clia bit cin dugc giri, va 14y bit cin dugc giri va bit CRC cua bit can duoc gl ndy

1am bit cin dugc x40 trdn; chia, boi thiét bi nguoi dung tha nhét, bit cin dugc x40
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tron thanh it nht hai doan bit cAn duogc x40 tron; tao ra, boi thiét bi ngudi dung thir
nhét, bit CRC ctia mdi doan bit cin duoc x40 tron trong s6 it nhit hai doan bit cin
dugc x40 trén nay; va xao tron, boi thiét bi nguoi ding thir nhét, cac bit CRC cua it
nhit hai doan bit cAn dugc x40 tron nhd st dung it nhit hai doan m3 x40 tron néu
trén.

Dua vao cach thirc thuc hién kha thi thit muoi bdn cia khia canh thir nhit,
theo cach thirc thuc hién kha thi thir mudi sau, budc xao tron, boi thiét bi nguoi
dung thir nhét, bit cAn dugc giri nho sir dung it nhét hai doan m3 x40 tron néu trén
14 céc budc: chia, boi thiét bi nguoi dung thir nhét, bit cAn dugc giri thanh it nhat
hai doan bit cin dugc gui; tao ra, béi thiét bi ngudi dung thir nhét, bit CRC ctia mdi
doan bit can dugc giri trong sb it nhit hai doan bit cin dugc giri ndy; va x4o trn,
béi thiét bi ngudi ding thtr nhit, cac bit CRC cua it nhét hai doan bit can dugc gt
nay nho st dung it nhét hai doan mi x40 trén néu trén.

Theo khia canh tht hai, theo mdt phuong 4n, sang ché dé& xuét phuong phép
truyén théng D2D khéc, trong d6 phuong phip nay bao gdm cac budc: nhan, béi
thiét bi ngudi dung tht hai, bit duoc giri béi thiét bj ngudi ding thir nhit; x4c dinh,
bdi thiét bi nguoi ding thi hai, gi4 tri ciia thong s ma x4o tron clia thiét bi ngudi
dung thtr nhét, trong d6 thong s6 ma x40 trdn niy bao gdm it nhit mot trong s6 cac
thong sb sau: thong s6 ma x4o tron chung va thong s ma x40 trdn riéng; va gidi
x40 tron, béi thiét bi ngudi ding tht hai, bit nhan dugc theo gié tri ctia théng sb ma
X340 tron.

Dua vao khia canh thir hai, theo céch thirc thuc hién kha thi tha nhét, gia tri
cta théng sé mi x4o trén chung duge xic dinh béi thiét bi ngudi dung thir nhat
theo tin hiéu ddng bd D2D; gi4 tri clia théng s& ma x4o tron chung duge x4c dinh
boi thiét bi ngudi ding tht nhét theo kénh ddng b6 D2D so cap PD2DSCH; hoic
gia tri cia thong sb ma x4o tron chung 13 dinh danh nhém ctia nhém D2D ma thiét
bi ngudi dung thir nhat thude vé do.

Dua vao khia canh thir hai hodc dua vao cach thirc thuc hién kha thi thr nhét
cta khia canh thir hai, theo cach thirc thuc hién kha thi thi hai, gia tri ctia thdng sb
ma x40 tron riéng 1a thu dugc sau khi thuc hién thao tac dbi véi it nhat mot trong )

b0 nhan dang D2D ctia thiét bi ngudi ding thir nhat, dinh danh nhém D2D cia thiét
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bi ngudi ding thr nhit, hoic dinh danh loai dich vu cia thiét bi ngudi dung thu
nhét, nhd st dung ham dinh trude.

Dua vao cach thirc thuc hién kha thi thit hai cta khia canh thit hai, theo cach
thire thuc hién kha thi thit ba, gia tri ciia thong s6 ma x40 tron riéng 13 bd nhan dang
D2D cua thiét bi ngudi ding thir nhét; gia tri ciia thong s6 mi x4o tron riéng 13 dinh
danh nhém D2D caa thiét bi ngudi dung thtr nhét; hodc gia tri cia thong sé ma x4o
tron riéng 13 dinh danh loai dich vu ctia thiét bi nguoi ding thi nhét.

Dua vao cach thirc thuc hién kha thi thir hai cua khia canh thit hai, theo cach
thire thuc hién kha thi thi tu, ham dinh trude néu trén 1a ham bam hodc ham cit.

Dua vao khia canh thir hai hodc dua vao nhitng cach thic thyc hién kha thi
néu trén cua khia canh thi hai, theo cach thirc thuc hién kha thi thir ndm, budc xac
dinh, boi thiét bi ngudi ding thir hai, gia tri cia théng sé mé x4o trén cia thiét bi
ngudi dung thtr nhét 13 cac bude: xac dinh, béi thiét bi ngudi ding thi hai, gi tri
ctia théng sb mi x40 tron chung ndy theo tin hiéu déng bd D2D; x4c dinh, bai thiét
bi ngudi ding thir hai, gid tri ctia thong s ma x4o trén chung theo kénh déng bd
D2D so cép (Primary D2D Synchronization CHannel - PD2DSCH); hoic x4c dinh,
béi thiét bi ngudi dung thir hai, dinh danh nhém ctia nthém D2D, ma thiét bi ngudi
ding thir hai nay thudc vé d6, 1am gia tri ciia thong s ma x4o tron chung.

Dua vao cach thirc thuc hién kha thi thit ndm cia khia canh thir hai, theo cach
thtrc thuc hién kha thi thit sau, budc xac dinh, boi thiét bi ngudi dung tha hai, gid
tri cua thong s6 mi x40 tron chung theo tin hiéu ddng bd D2D 13 bude: xac dinh,
béi thiét bi ngudi dung thir hai, sb cia tin hiéu ddng bo D2D 1am gi4 trj cia théng
s6 ma x40 tron chung.

Dua vao cach thirc thuc hién kha thi thr ndm cia khia canh thir hai, theo cach
thirc thuc hién kha thi tha bay, tin hi¢u déng bo D2D bao gém tin hiéu d(“)ng bo
D2D so cip (Primary D2D Synchronization Signal - PD2DSS) va tin hiéu dng bd
D2D thtr cip (Secondary D2D Synchronization Signal - SD2DSS), va buéc xac
dinh, boi thiét bj ngudi ding thir hai, gia tri cua thong sb ma x4o tron chung theo
tin hiéu d(“)ﬁg bd D2D, 12 bude: xac dinh, boi thiét bi nguoi dung tht hai, gia tri cia
théng s6 ma x40 tron chung theo PD2DSS va SD2DSS.

Dua vao céach thurc thuc hién kha thi thir bdy cta khia canh thir hai, theo cach
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comm
thirc thuc hién kha thi thir tam, gid tri ~ D20 cda thong sO ma x4o trdn chung

duge x4c dinh bang cong thirc sau:

comm __
pap =3%Ngpopss + Npp

NSD

2DSS | trong d6

2DSS 13 sb ciia SD2DSS, va Nepapss 13 s ciia PD2DSS.

Dua vao khia canh thir hai hodc dua vao cach thirc thyc hién kha thi bat ki
trong s nhimg cach thirc thuc hién kha thi tir thir nhit dén thir tw néu trén cia khia
canh thir hai, theo céich thirc thuc hién kha thi thir chin, budc xac dinh, boi thiét bi
ngudi dung thir hai, gia tri cta théng sé mi x4o trén cia thiét bi nguoi ding tht
nhét, 12 cac budc: nhan, béi thiét bi ngudi dung thi hai, thong tin chi thi duoc ghi
b6i tram gbc hodc diu nhém clia nhém D2D ma thiét bi ngudi dung thi hai nay
thudc v& do, trong d6 thong tin chi thi nay dugc ding dé cho biét gia trj cla thong
s m3 x40 tron cua thiét bi ngudi dung thir nhit; va x4c dinh, boi thiét bi ngudi
dung thir hai, gia tri cia thong s6 ma x40 tron theo thong tin chi thi nay.

Dua vao khia canh thtr hai hoac nhitng cach thirc thuc hién kha thi néu trén
cua khia canh thir hai, theo cach thirc thuc hién kha thi tht mudi, budc gidi xao
tron, boi thiét bi ngudi ding thr hai, bit nhan duoc theo gia tri ctia thong s6 ma xao
tron, 12 cac bude: xac dinh, béi thiét bi ngudi ding thir hai, gia tri ban diu ctia mi
x40 tron theo gia tri ciia thong s6 m3 x40 tron; va tao ra, béi thiét bi nguoi dung thi
hai, chudi ma x40 tron theo gia tri ban diu ctia mi x40 trén, va giai x4o tron bit
nhan duoc nhd st dung chudi ma x4o tron nay.

Dua vao céach thirc thuc hién kha thi thir mudi cia khia canh thit hai, theo cach
thirc thuc hién kha thi thr muoi mot, budc xac dinh, bdi thiét bi ngudi dung thi
hai, gia tri ban dau cta mi x40 tron theo gia tri cia thong sb m3 x40 tron 13 budc:
xéc dinh, béi thiét.bi nguoi dung tha hai, gié tri cia thong s mi x40 trén chung
lam gia tri ban du cia m3 x4o tron; hodc xac dinh, béi thiét bi nguoi ding thir hai,
gi4 tri ciia théng s6 ma x40 tron riéng 1am gié tri ban dAu ctia ma x40 tron.

Dua vao céach thic thuc hién kha thi thir muoi cia khia canh thi hai, theo cach
thire thuc hién kha thi thir muoi hai, budce xac dinh, boi thiét bi nguoi dung th hai,
gi4 tri ban du clia mi x40 tron theo gia tri cia théng s mi x40 tron 13 bude: xac

dinh, béi thiét bi nguoi dung thir hai, gié tri ban d4u cta mi x40 trén theo gia tri
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cua thong s6 ma xao trdn va so khe thoi gian hién tai.

Dua vao céch thirc thuc hién kha thi thit mudi hai cia khia canh thir hai, theo
cach thirc thuc hién kha thi thir mudi ba, gia tri ban d4u ciia mi x40 tron Cinit duoc
x4c dinh biang cong thirc sau:

Cinit z([%J+1)X(2XND2D +1)X29 +ND2D

, hodc

n 9
= | =5
Cnit “{ > sz +Npsp
, trong do
5 1 s6 khe thoi gian hién tai, va Npoo 13 gi4 tri ciia thong s mi x4o tron
chung hodc gia tri ciia thong s6 ma x4o tron riéng.

Dua vao cach thitc thuc hién kha thi thir mudi hai cia khia canh th hai, theo
céch thirc thuc hién kha thi thir mudi bén, gia tri ban dau cta mi x40 tron Conit
duogc xac dinh bang cong thirc sau:

o= % |+ D @x Nz <2 N

, hodc

C

init

n mm
=NZe x 2" + [ESJ x2+ N
, trong dé

comm

5 1a sb khe thoi gian hién tai, *'0p20 13 gia tri cia théng s6 ma x4o tron

spec

chung, vd Y020 13 gi4 trj ctia thong s6 ma x40 tron riéng.

Dua vao khia canh thir hai hodc bat ki trong sb nhitng cach thirc thuc hién kha
thi néu trén cua khia canh th{ hai, theo cach thirc thuc hién kha thi thir mudi 1am,
bit ma thiét bi ngudi ding thir hai nhan dugc bao gdm it nhat hai doan bit, va mdi
doan bit trong sb it nhét hai doan bit nay bao gdbm doan bit dit liéu va bit CRC; va
budc giai xao tron, bdi thiét bi nguoi dung thr hai, bit nhdn dugc nho sir dung
chudi ma x40 trdn néu trén 12 cac bude: chia, béi thiét bi ngudi ding thir hai, gia tri
cua thong sb m3 xdo tron thanh it nhét hai doan mi x40 tron; va giai xao tron, boi
thiét bi ngudi ding thtr hai, cac bit CRC trong sb it nhit hai doan bit ndy nho sir

dung it nhét hai doan m3 x40 trdn néu trén, dé thu duoc it nhit hai doan bit can

-10-



28920

duoc kiém tra.

Dua vao céch thirc thuc hién kha thi thir mudi 1dm cta khia canh thiT hai, theo
cach thirc thuc hién kha thi thir mudi sau, phuong phap niy con bao gdm cac budc:
thue hién, béi thiét bi ngudi ding thir hai, viée kidm tra CRC dbi v6i m3i doan bit
can duoc kiém tra trong sb it nhit hai doan bit can dugc kiém tra néu trén, dé thu
dugc doan bit dit liéu cua mdi doan bit can dugc kiém tra; va phan tﬁng, boi thiét bi
nguoi dung tha hai, cdc doan bit dit 1liéu trong s6 it nhét hai doan bit cAn duoc kiém
tra nay dé thu dugc bit dit lidu.

Dua vao cach thirc thuc hién kha thi thir muoi sau cia khia canh thit hai, theo
cach thire thuc hién kha thi thtr mudi bay, bit dit liéu bao gbm bit dir liéu gdc va bit
CRC, va phuong phap nay con bao gbm budc: thuc hién, boi thiét bi ngudi ding
thir hai, viéc kiém tra CRC d6i v&i bit dit liéu @& thu dugc bit dit liéu gbc. -

Theo khia canh thi ba, sang ché dé xuét thiét bi nguoi ding bao gdm: modun
xac dinh, dugc tao cAu hinh dé xac dinh gia tri cua thong s6 m3 x40 tron, trong do
thong s6 m3 x40 tron nay bao gdm it nhat mot trong sb: théng s6 m3 x40 tron chung
va théng sb ma x4o tron riéng; mddun x4o tron, duge tao cAu hinh dé x40 tron bit
can duoc gui theo gia tri cda thong s6 mi x40 tron ma médun xac dinh xac dinh
duoc; va mddun giri, dugc tao cAu hinh dé giri bit can duogc giri ma modun x40 tron
da x4o tron. _

Dua vao khia canh thir ba, theo cach thirc thuc hién kha thi thit nhét, thong sb
ma xao tron bao gém thong s6 m3 x40 tron chung, va mdédun xac dinh bao gém
khéi x4c dinh thir nhit, trong d6 khéi xac dinh thir nhit nay dugc tao cAu hinh dé
xé4c dinh gié tri ciia thong sb ma x4o tron chung theo tin hidu dong by D2D; khéi
xé4c dinh thir nhit duoc tao ciu hinh dé xac dinh gia tri cta théng s6 mi x40 tréon
chung theo kénh df“mg bd D2D so cép PD2DSCH; hoic khdi x4c dinh the nhét
duoc tao cdu hinh d& x4c dinh dinh danh nhém ciia nhém D2D ma thiét bi ngudi
dung thudc v& d6, 1am gia trj clia thong s6 ma x40 tron chung.

Duva vao cach thirc thuc hién kha thi thir nhét cia khia canh thtr ba, theo cach
thre thuc hién kha thi th hai, khdi xac dinh thir nht dugc tao chu hinh cy thé dé
xac dinh sb cua tin hiéu déng bd D2D lam gié tri cia thong s6 m3 x40 tron chung.

Dua vao cach thirc thuc hién kha thi thir nhét cia khia canh thr ba, theo cach
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thirc thuc hién kha thi tht ba, tin hiéu ddng bd D2D bao gdm tin hiéu dong by D2D
so cip (Primary D2D Synchronization Signal - PD2DSS) va tin hiéu ddng bd D2D
thir cdp (Secondary D2D Synchronization Signal - SD2DSS); va khéi x4c dinh thir
nhét duoc tao cAu hinh cu thé dé xac dinh gia tri ciia thong s6 m3 x40 tron chung
theo PD2DSS va SD2DSS nay.

Dua vao cach thirc thuc hién kha thi thir ba cta khia canh thir ba, theo céch

' comm
thirc thuc hién kha thi thir tu, gia tri = P2D  cida théng s6 ma xdo tron chung dugc

x4c dinh bang cong thirc sau:

comm __
NED =3xNgpypss + Npp

NSD

2DSS | trong d6

2DSS 13 56 ciia SD2DSS, va Nepapss 1a s cita PD2DSS.

Dua vao khia canh thir ba hodc dua vao nhitng cach thic thyc hién kha thi néu
trén cda khia canh thit ba, theo cach thirc thuc hién kha thi thir ndm, thong s6 ma
x40 trén bao gdm thong sd ma x4o trén riéng, va modun xac dinh bao gbdm khdi xac
dinh thtr hai, duoc tao ciu hinh a8 xac dinh gi4 tri ctia théng sb ma x40 tron riéng
theo it nhat mét trong sb bo nhan dang D2D cua thiét bi nguoi dung, dinh danh
nhém D2D cua thiét bi ngudi dung, hoic dinh danh loai dich vu cta thiét bi nguoi
dung.

Dua vao céch thire thuc hién kha thi thir ndm cta khia canh tht ba, theo cach
thirc thyc hién kha thi thir sau, khéi x4c dinh thi hai dugce tao cu hinh cy thé dé:
xac dinh bo nhén dang D2D cua thiét bi ngudi dung lam gia tri cua thong s6 m3 x40
trdn riéng; xac dinh dinh danh nhém D2D cua thiét bi nguoi dung lam gia tri cua
thong s6 m3 x40 tron riéng; hodc xac dinh dinh danh loai dich vu cua thiét bi nguoi
dung 1am gia tri ciia théng s m3 x4o trdn riéng.

Dua vao céch thitc thuc hién kha thi thir ndm cta khia caﬁh thir ba, theo cach
thic thuc hién kha thi thir bay, khéi xac dinh thir hai duoc tao chu hinh cu thé dé:
xac dinh gia tri cda théng s6 mi x40 tron riéng theo it nhit mot trong s6 bd nhan
dang D2D ciia thiét bi ngudi ding, dinh danh nhém D2D cia thiét bi ngudi ding,
hoac dinh danh loai dich vu ctia thiét bi ngudi dung, va ham bam; hodc x4c dinh gia
tri cia théng sé mi x4o tron riéng theo it nhit mot trong sé b nhan dang D2D clia
thiét bj ngudi dung, dinh danh nhém D2D cua thiét bi nguoi ding, hoic dinh danh
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loai dich vu cua thiét bi ngudi ding, va ham cét.

Dua vao khia canh thir ba, theo cach thirc thuc hién kha thi thir tam, modun
xac dinh bao gﬁ‘)m: khéi nhan, dugc tao ciu hinh dé nhan thong tin chi thi dugc gii
bdi tram géc hodc diu nhém ctia nhém D2D ma thiét bi ngudi dung thudc vé do,
trong d6 thong tin chi thi ndy duoc ding dé cho biét gia tri ca théng sé ma x40
tron; va khéi x4c dinh thir ba, duoc tao ciu hinh dé x4c dinh gié tri ctia thong s6 ma
x40 trén theo thong tin chi thi ma khdi nhan nhén dugc.

Dua vao khia canh thir ba hoidc dua vao nhitng cach thirc thuc hién kha thi néu
trén cua khia canh thir ba, theo cach thirc thuc hién kha thi thit chin, médun xdo
tron bao gém: khéi x4c dinh, dugc tao cdu hinh dé x4c dinh gia tri ban diu cia m3
x40 tron theo gia tri cia thong s6 ma x40 tron; va khéi x4o tron thie nhét, dugc tao
cAu hinh dé tao ra chudi m3 x4o trén theo gia tri ban diu ctia m3 x40 trdn ma khéi
xac dinh xac dinh dugc, va xdo tron bit cAn duoc glri nhd st dung chudi ma x4o
tron nay.

Dua vao cach thirc thuc hién kha thi thir chin cta khia canh thi ba, theo cich
thirc thuc hién kha thi thir muoi, khdi xdc dinh dugc tao cAu hinh cu thé dé: x4c
dinh gi4 tri ctia thong s mi x4o tron chung 1am gi4 tri ban diu ctia mi x40 tron,
hoic x4c dinh gi4 tri ctia thong sé ma x4o tron riéng 1am gia tri ban du ctia ma x40
tron.

Dua vao cach thirc thuc hién kha thi thir chin ctia khia canh thit ba, theo cach
thtrc thuc hién kha thi tht mudi mét, khéi x4c dinh duoc tao cAu hinh cu thé dé x4c
dinh gia tri ban d4u ctia mi x4o tron theo gia tri ciia thong s6 m3 x40 tron va sb khe
thoi gian hién tai.

Dua vao cach thirc thuc hién kha thi thir mudi mot cia khia canh thir ba, theo

cach thire thuc hién kha thi thtt mudi hai, khéi xac dinh dugc tao ciu hinh cu thé dé

x4c dinh gia tri ban ddu cua ma x40 tron Cinit theo cong thirc sau:

Cinit Z(L%J+1)X(ZXND20 +1)X29 +Npyp

, hoac

Conit = [%‘J x2° + Np,p

, trong d6
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5 13 s6 khe thoi gian hién tai, va Npsp la gié tri ciia thong s6 ma x40 tron
chung hodc gia tri ctia thdng s6 ma x4o tron riéng.
Dua vao cach thirc thuc hién kha thi thir mudi mdét cia khia canh tha ba, theo

- cach thire thuc hién kha thi th mudi ba, khdi x4c dinh duge tao cAu hinh cu thé dé

x4c dinh gia tri ban dau cia ma x4o tron Cinit theo cong thure sau:

n comm ¥ S
Coie = (| == +1)X(2XND2D +1)X216 +NDp2e§)
2 , hoac
spec n comm
Coit = N x 2"+ LAJ x2’ + N
2 , trong d6

comm

s 1a sb khe thoi gian hién tai, *'02D 13 gi4 tri cta théng s6 mi x4o tron

spec

chung, vd *'Dp2D 13 gia tri clia thong s6 m3 x4o tron riéng.

Dua vao khia canh thtr ba hodc dua vao cach thirc thuc hién kha thi bt ki cia
nhitng cach thirc thuc hién kha thi tir thir nhit dén tht tdm néu trén cta khia canh
thir ba, theo céch thirc thuc hién kha thi thitr mudi bdn, modun x40 tron bao gbm:
khdi phéan doan, dugc tao cAu hinh d chia gia tri cia thong s6 m3 x40 tron thanh it
nhét hai doan ma x4o tron; va khdi xdo tron thtr hai, duge tao cAu hinh dé x4o tron
bit can dugc giri nhd sir dung ft nhét hai doan mi x4o trén dugc chia boi khéi phan
doan.

Dua vao cach thirc thuc hién kha thi tht mudi bdn cia khia canh thi ba, theo
cach thtrc thuc hién kha thi tht mudi 1im, khéi x40 tron tht hai bao gE")m: khdi tao
bit CRC con thir nhét, dugc tao ciu hinh dé: tao ra bit kiém d6 du vong (CRC) cua
bit cAn duoc giri, va iy bit can dugc gii va bit CRC ciia bit cAn dugc giri 1am bit
can dugc xétco tron; khi phéan doan con thir nhét, duoc tao cdu hinh dé chia bit cAn
dugc x40 tron, duoe tao ra béi khéi tao bit CRC con thir nhat, thanh it nhét hai doan
bit can dugc x40 tron, trong dé khéi tao bit CRC con thir nhét nay con duogc tao ciu
hinh dé tao ra bit CRC ctia mdi doan bit cAn dugc x40 tron trong s6 it nhét hai doan
bit can dugc x4o tron dugc chia béi khdi phén doan con thu nhét; va khéi x4o tron
con thtr nhat, duoc tao ciu hinh dé x4o tron riéng 18, nho st dung it nhat hai doan

ma x40 trdn nay, cac bit CRC ma la cta it nhat hai doan bit can dugc xdo trén va
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dugc tao ra bai khéi tao bit CRC con thit nhét.

Dua vao cach thirc thuc hién kha thi thir mudi bdn cia khia canh tht ba, theo
cach thirc thuc hién kha thi thir mudi sau, khdi x4o trén thir hai bao gdm: khdi phan
doan con th hai, dugc tao cAu hinh d& chia bit cAn dugc gii thanh it nhét hai doan
bit can dugc giri; khéi tao bit CRC con thit hai, dugc tao ciu hinh dé tao ra bit CRC
ctia mdi doan bit cAn dugc giri trong s it nhit hai doan bit cin dugc giri ma duoc
chia béi khdi phén doan con thi hai; va khdi x40 trén con thi hai, duge tao ciu
hinh d& x40 tron, nho st dung it nhit hai doan ma x4o trén néu trén, cic bit CRC
ma 12 cta it nhét hai doan bit cin duoc gui va dugc tao ra béi khéi tao bit CRC con
th hai.

Theo khia canh thir tur, sang ché dé xuit thiét bi ngudi ding khac bao gdm:
modun nhén, duoc tao ciu hinh d& nh4n bit ma thiét bi ngudi ding thir nhat giri;
moddun xéac dinh, dugc tao cAu hinh dé x4c dinh gia tri cua thong s6 ma x40 tron cia
thiét bi nguoi ding thir nht nay, trong d6 théng sé mi x4o tron ndy bao gdm it
nhit mot trong s6: théng sb ma x4o tron chung va thong sé ma x4o tron riéng; va
modun gidi x40 trdn, dugc tao cAu hinh dé giai xdo tron, theo gia tri cua thong $6
ma x40 tron ma modun xac dinh xac dinh duoc, bit ma moédun nhin nhan duoc.

Dua vio khia canh thir tu, theo céch thitc thuc hién kha thi thir nht, gia tri cua
thong s6 ma x4o tron chung duoc xac dinh béi thiét bi ngudi ding thir nhit theo tin
hiéu ddng bo D2D; gia tri ctia thong s6 mi x4o tron chung duge xac dinh bai thiét
bi ngudi ding thir nhit theo kénh ddng bd D2D so cip PD2DSCH; hoic gia tri clia
thong sé mi x40 trén chung 13 dinh danh nhém ciia nhém D2D ma thiét bi ngudi
ding thir nhit thudc vé do.

Dua vao khia canh thit tu hodc dua vao cach thirc thuc hién kha thi thir nhit
cua khia canh tht tu, theo cach thic thuc hién kha thi thir hai, gia tri cia thong sb
mi x40 tron riéng 12 thu duoc sau khi thyuc hién thao tic dbi véi it nhit mot trong sb
b6 nhan dang D2D cita thiét bi ngudi ding thit nhat, dinh danh nhém D2D ciia thiét
bi nguoi dung thtr nhat, hodc dinh danh loai dich vu cia thiét bi ngudi dung thir
nhét, nh¢ st dung ham dinh trude.

Dua vao cach thirc thuc hién kha thi thi hai ctia khia canh thit tu, theo cach

thirc thyuc hién kha thi thi ba, gia tri ctia théng sb m3 x4o tron riéng 12 bd nhin dang
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D2D cuia thiét bi ngudi dung thir nhat; gia tri cta thong sb ma x4o tron riéng 13 dinh
danh nhém D2D ctia thiét bi ngudi ding thir nhat; hodc gia tri cta théng s6 ma x40
tron riéng 13 dinh danh loai dich vu cta thiét bi ngudi ding thi nhét.

Dua vao cach thirc thuc hién kha thi thir hai ctia khia canh thi tu, theo cach
thtrc thuc hién kha thi tht tu, ham dinh truéc néu trén 12 ham bam hodc ham cét.

Dl_ra vao khia canh thir tir hodc dya vao nhitng cach thirc thuc hién kha thi néu
trén cua khia canh thir tu, theo cach thirc thuc hién kha thi thir nim, moédun xéc
dinh bao gém khdi x4c dinh thir nhét, trong d6 khdi x4c dinh thir nht nay duoc tao
céu hinh dé x4c dinh gia trj cta théng s6 ma x4o tron chung theo tin hiéu dong bd
D2D; khéi x4c dinh thir nhit duogc tao cAu hinh dé x4c dinh gia tri cia thong sb ma
x40 tron chung theo kénh déng b6 D2D so cip PD2DSCH; hoic khéi x4c dinh thir
nhét dugc tao cdu hinh dé x4c dinh dinh danh nhém ctia nhém D2D ma thiét b
ngudi ding thudc vé d6, 1am gia tri ctia thong sé ma x4o trén chung.

Dua vao cach thire thuc hién kha thi thitr ndm cta khia canh thir tu, theo cach
thtrc thyc hién kha thi thir sdu, khéi x4c dinh thit nhit dugc tao céu hinh cuy thé dé
x4c dinh s cta tin hiéu ddng bd D2D 1am gi4 tri ciia thong s ma x4o tron chung.

Dua vao cach thirc thuc hién kha thi thr ndm cua khia canh thir tu, theo cach
thirc thuc hién kha thi thir bay, tin hiéu ddng bé D2D bao gdm tin hiéu ddng bd
D2D so cip (Primary D2D Synchronization Signal - PD2DSS) va tin hiéu ddng bd
D2D thit cp (Secondary D2D Synchronization Signal - SD2DSS); va khdi xéac
dinh thtr nhat dugc tao cAu hinh cu thé dé xac dinh gia tri ctia thong s6 m3 x40 tron
chung theo PD2DSS va SD2DSS nay.

Dua vao cach thic thuc hién kha thi thr bdy ctua khia canh thir tu, theo cach

- comm
thirc thuc hién kha thi thr tdm, gia tri ~ D20 cda thong s6 ma x4o tron chung

dugc x4c dinh bang cong thirc sau:

comm __
pap =3XNgpypss + Npp

NSD

2DSS | trong d6

NPD

2DSS 13 sé cia SD2DSS, va 2DSS 13 56 ctia PD2DSS.

Dua vao khia canh tht tu hodc dua vao cach thic thuc hién kha thi bt ki
trong s nhing cch thirc thuc hién kha thi tir thir nhit dén thi tw néu trén cta khia
canh thi tu, theo cach thic thuc hién kha thi thir chin, m6dun xac dinh bao gém:
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khdi nhan, dugc tao cAu hinh dé nhan thong tin chi thi dugc giri boi tram géc hoac
dau nhém ciia nhém D2D ma thiét bj ngudi ding thude vé d6, trong d6 thong tin
chi thi nay dugc ding dé cho biét gia tri ciia thong sb ma x4o tron clia thiét bi nguoi
dung thir nhét; va khdi x4c dinh thir hai, dugc tao cAu hinh dé x4c dinh gia tri ciia
thong s6 m3 x40 tron theo théng tin chi thi ma khdi nhan nhén dugec.

Dua vao khia canh thir tu hodc dua vao nhitng cach thirc thuc hién kha thi néu
trén cua khia canh thir tu, theo cach thirc thuc hién kha thi tht mudi, modun giai
x40 trén bao gf“)m: khéi x4c dinh thir ba, dugc tao cAu hinh dé x4c dinh gia tri ban
dau ctia m3 x40 tron theo gia tri cia thong s6 m3 x40 tron; va khoi gidi xao tron thir
nhét, dugc tao ciu hinh dé tao ra chudi ma x4o trdn theo gia tri ban dau cia mi x40
tron ma khdi x4c dinh thir ba xac dinh duoc, va giai x4o tron bit nhan dugc nho sir
dung chudi ma x40 tron.

Dua vao cach thirc thuc hién kha thi thir muoi cia khia canh thir tu, theo cach
thirc thyc hién kha thi thir mudi mot, khdi x4c dinh thi ba duge tao cdu hinh cu thé
dé: xé4c dinh gi4 tri cta théng sd m3 x4o trén chung 1am gi4 tri ban dau cia mi x40
trén, hodc x4c dinh gia tri cia thong sb mi x4o tron riéng 1am gia tri ban dau cia
ma xao tron. |

Dua vao cach thirc thuc hién kha thi thit muoi cda khia canh thir tu, theo cach
thirc thyc hién kha thi thtt mudi hai, khéi xac dinh tht ba dugc tao céu hinh cy thé
dé x4ac dinh gia tri ban dau ctia m3 x40 tron theo gia tri cia thong sb mi x40 tron va
s6 khe thoi gian hién tai.

Dua vao céch thirc thuc hién kha thi thr muoi hai cia khia canh thi tu, theo
cach thirc thuc hién kha thi thir mudi ba, khéi x4c dinh thir ba dugc tao cAu hinh cu

thé d€ xéc dinh gia tri ban dau cia ma x4o tron Cinit theo cong thirc sau:

Conit = (LBS—J‘*'I)XQXNMD +1)X29 +Npyp
2 , hodc

Cinit = [%J x2’ + NDZD

, trong do

5 1a s6 khe thoi gian hién tai, va Npsp 1a gia tri cuia thong s6 ma x40 tron

chung hodc gia tri cia thong s6 ma x40 trdn riéng.
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Dua vao cach thirc thuc hién kha thi tht mudi hai cta khia canh th tu, theo
cach thirc thuc hién kha thi thir mudi bdn, khdi x4c dinh thr ba dugc tao ciu hinh

cu thé d€ xac dinh gia tri ban dau cia ma xao tron Cinit theo cong thirc sau:

n comm
Cu= (% PO N5 12 N
, hodc
spec ns comm
Cinit = NDpzD x 2"+ |:5J x 27 + ND2D v
, trong d6

comm

5 13 sb khe thoi gian hién tai, *'020 13 gi4 tri ciia thong s6 m3 x4o tron

spec

chung, va *'D2D 13 gi4 trj ctia théng s6 ma x4o tron riéng.

Dua vao khia canh thir tu hodc dwa vao bt ki trong ) nhitng céch thirc thuc
hién kha thi néu trén cia khia canh thir tu, theo cach thirc thuc hi€n kha thi tha
mudi lém, bit ma médun nhan nhan dugc bao gﬁ‘)m it nhat hai doan bit, va mdi doan
bit trong sd it nhét hai doan bit nay bao gdm doan bit dir liéu va bit CRC; va modun
gial xao tron bao g(“)m: khdi phan doan, dugc tao cAu hinh dé chia gia tri cua thong
s mi x40 trén thanh it nhit hai doan m3 xdo tron; va khdi giai x4o tron thir hai,
duoc tao ciu hinh d& giai x40 tron riéng 1& cac bit CRC ciia it nhat hai doan bit néu
trén nho st dung it nhét hai doan m3 x4o tron duogc chia bai khéi phén doan, dé thu
dugc it nhit hai doan bit can duoc kiém tra.

Dua vao céch thirc thuc hién kha thi thir muoi 1am ctua khia canh tha tu, theo
cach thuc thuc hién kha thi thir mudi sau, thiét bi ngudi ding ndy con bao gdm:
modun kiém tra CRC, duoc tao cu hinh dé thuc hién viée kiém tra CRC ddi vé6i
mdi doan bit can duge kiém tra trong s6 it nhit hai doan bit cdn dugc kiém tra ma
khéi giai x40 tron thir hai thu duogc, dé thu dugce doan bit dit liéu cia mbi doan bit
can dugc kiém tra; va médun phéan téng, duoc tao ciu hinh dé phan tﬁﬁg cac doan
bit dir liéu cta it nhit hai doan bit cAn dugc kiém tra ma modun kiém tra CRC thu
dugc, dé thu dugc bit dit liéu.

Dua vao céach thirc thuc hién kha thi thir muoi sau cia khia canh th tu, theo
cach thic thuc hién kha thi thir mudi bay, bit dit liéu ma modun phéan ting thu duoc

bao gdm bit dir liéu gbc va bit CRC; va mbdun kiém tra CRC con duoc tao cdu
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hinh dé thyc hién viéc kiém tra CRC dbi véi bit dir liéu ma modun phén tdng thu
duoc, dé thu dugce bit dir liéu géc.

Dua trén céc giai phap ki thuat néu trén, theo phuong phap truyén théng D2D
va thiét bi ngudi ding theo cac phuong 4n cia sang ché, diu truyén s& x4c dinh gia
tri cta it nhat mot thélng s6 mi x40 tron cia thong s6 m3 x40 tron chung hodc thong
s6 ma x40 tron riéng, va xdo tron bit can duogc gt theo gia tri cia thong s6 mi x40
trén nay, dé thong tin truyén cé thé dugc x4o tron trong qué trinh truyén thong
D2D; du nhan s& xac dinh gia tri cua it nh4t mét thong s6 ma x40 trdn cla théng
s6 m3 x40 tron chung hoic théng sé mi x4o tron riéng, va giai x4o tron bit nhin
dugc theo gia tri ctia théng s mi x4o tron nay, dé thong tin truyén cé thé duoc giai
x40 trén trong qua trinh truyén thong D2D, nhd d6 tiép tuc cai thién tinh kha thi
ctia hé thdng truyén thong D2D va cai thién trai nghiém ngudi dung.

MBS ta vin tit céc hinh vé

DPé mo ta cAc giai phap ki thuit cia sang ché mét cach rd rang hon, phin sau
ddy s& mo ta vin tit cac hinh v& kém theo, von cin thiét d& mé ta cac phuong an
clia sang ché hoic giai phap da biét. Cac hinh v& kém theo trong phin mé ta sau
day chi thé hién mot s phuong 4n ciia sang ché, va ngudi c6 hiéu biét trung binh
trong linh vuc nay c6 thé tao ra cac hinh v& khac dua vio cac hinh v& kém theo nay
- ma khong can dén hoat ddng c6 tinh sang tao nao.

Fig.1 13 hinh v& thé hién luu d6 ctia phuong phap truyén théng D2D theo mot
phuong 4n ciia sang ché;

Fig.2 13 hinh v& thé hién Iuu d6 khéac ctia phuong phép truyén thong D2D theo
mot phuong 4n ciia sang ché; _

Fig.3 13 hinh v& thé hién luu dd khéc nira ctia phuong phép truyén théng D2D
theo m{t phuong 4n clia séng‘ché;

Fig.4 13 hinh v& thé hién so dd qua trinh x40 trdn bit cdn duoc giri theo
phuong phap truyén thong D2D theo m6t phuong 4n ciia sang ché;

Fig.5 13 hinh v& thé hién so d khac ciia qua trinh x40 fr(f)n bit can dugc gui
theo phurong phap truyén théng D2D theo mdt phuong 4n ciia sang ché;

Fig.6 1a hinh vé& thé hién hru dd cta phuong phép truyén thong D2D theo
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phuong 4n khac ciia sang ché;

Fig.7 13 hinh v& thé hién so db khéi cia thiét bj ngudi ding theo mét phuong
4n cla sang ché;

Fig.8 13 hinh v& thé hién so dd khdi cta thiét bi ngudi ding theo phuong 4n
khéc cta sang ché;

Fig.9 13 hinh v& thé hién so db khdi cta thiét bi nguoi ding theo phuong an
khac nita ctia sang ché; va ’ '

Fig.10 13 hinh thé hién so d6 khéi cua thiét bi ngudi ding theo phuong 4n

khac nfra ctia sang che.

M0 ta chi tiét sang ché

Phén sau s& md ta rd cac giai phap ki thuat ctia sang ché dwa vio c4c hinh v&
kém theo va cic phuong 4n thuc hién sang ché. Tat nhién 1a cic phuong 4n duoc
md ta chi 13 mot phan chir khong phai tit ca cac phuong 4n cia sang ché. Tét ca cac
phuong 4n khac ma ngudi c¢6 hiéu biét trung binh trong linh vuc ndy cé thé tao ra
dira trén cac phuong 4n ndy ciia sang ché ma khong cin dén hoat déng sang tao nao
thi ciing ndm trong pham vi bao ho cta sang ché.

Cén luu ¥ rang cac giai phap ki thuét cia sang ché c6 thé duoc 4p dung cho
cac hé théng truyé“tn thong khéac nhau, vi du, hé théng GSM (Global System of
Mobile communication - hé théng truyén thong di déng toan ciu), hé théng CDMA
(Code Division Multiple Access - da truy cip phan chia theo m3i), hé théng
WCDMA (Wideband Code Division Multiple Access - da truy cép phén chia theo
mi bing rong), hé thdng GPRS (General Packet Radio Service - dich vu vo tuyén
g6i chung), hé thong LTE, hé théng LTE-A (LTE-Advanced - LTE cai tién), va hé
théng UMTS (Universal Mobile Telecommunication System - hé théng vién thong
di dong da ning).

Can hiéu rang theo cic phuong 4an cta sang ché, thiét bi ngudi dung (User
Equipment - UE) bao gdém, nhung khéng bi giéi han &, tram di dong (Mobile
Station - MS), thiét bi ddu cubi di dong (Mobile Terminal), dién thoai di dong
(Mobile Telephone), thiét bi cim tay (handset), trang thiét bi cAm tay (portable

equipment), v.v.. Thiét bi nguoi dung cé thé truyén théng voi mot hodc nhidu mang
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16i nho st dung mang truy cip vo tuyén (Radio Access Network - RAN). Vi du,
thiét bi ngudi ding cé thé 13 dién thoai di dong (hay con dugc goi 1a dién thoai "té
bao"), hoic may tinh c¢é chirc ning truyén thong khong day; hoic thiét bi ngudi
dﬁng nay cé thé 13 thiét bi di dong mang vac duogc, bé tii, cAm tay, ¢ tich hop may
tinh, hodc dugc gén trén xe.

Theo cac phuong an cua sang ché, tram gbc c6 thé 13 tram thu phéat gbc (Base
Transceiver Station - BTS) trong hé théng GSM hoic CDMA, hoic cé thé 1a nodeB
(NodeB) trong hé théng WCDMA, hoic c6 thé 13 NodeB cii tién (evolved Node B
- eNB hoic e-NodeB) trong hé théng LTE, chir khong bi gi6i han theo cac phuong
4n cua sang ché.

Fig.1 13 hinh v& thé hién luu dd ciia phuong phéap truyén thong D2D 100 theo
mdt phuong 4n ciia sang ché. Nhu duge thé hién trén Fig.1, phuong phap 100 nay
bao gdm céc bude:

S110. Thiét bi ngudi ding thir nhit xac dinh gié tri ctia thong sb ma x4o tron,
trong d6 théng sé m3 x4o tron nay bao gdm it nhit mot trong sb cac thong sb sau:
thong s6 ma x4o tron chung va thong sé ma x4o tron riéng.

S120. Thiét bi ngudi ding thtr nhit x4o tron bit can dugc giri theo gié tri cua
thong s6 ma x4o tron.

S130. Thiét bi ngudi dung thtr nhét gii bit cin dugc giri di dugc x4o tron.

Do d6, theo phuong phép truyén théng D2D theo phurong 4n nay cia sang ché,
* d4u truyén s& x4c dinh gia tri ctia it nhdt moét théng s6 ma x4o trén cta thong s6 ma
x40 tron chung hoic théng sé ma x4o trdn riéng, va x4o tron bit can duoc gii theo
gia tri ciia thong sb m3 x4o tron nay, nén thong tin truyén cé thé duoc x4o tron
trong qué trinh truyén thong D2D, nhd d6 cai thién tinh kha thi ciia hé théng truyén
thong D2D va cai thién trai nghiém nguodi dung.

Theo phuong 4n nay ctia sang ché, thong s mi x4o trén bao gém thong sb mi
x40 tron chung va/hoic thong s6 mi xdo tron riéng (specific scrambling code
parameter), va mot cach tuong Ung, gia tri ciia thong s6 ma x4o tron ndy c6 thé bao
gdm gia tri cua thong s mi x40 trén chung vd/hodc gia tri cla théng sb ma xéo
trén riéng. Thong s6 mi x40 tron chung cé thé 13 théng s6 mi x40 tron duge ding

chung boi nhiéu UE, va c6 thé phan anh dic diém chung cta céc thiét bi nguoi
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dung nay, vi du, thong sé m3 x4o trén dugc ding chung béi tit ca cac UE trong
nhém D2D. Théng sb m3 x40 tron riéng c6 thé 13 théng sb m3 x4o tron riéng theo
UE, va c6 thé phéan &nh dic diém riéng cla thiét bi nguoi dung, vi du, thong s6 ma
x40 tron riéng néy 12 bd nhin dang cta UE, dé diu nhan c6 thé phéan biét thiét bi
ngudi ding ndy véi thiét bi ngudi ding khac theo thong sb mi x4o trén riéng niy.
Tuy nhién, phuong 4n ndy cia sang ché khéng bi gidi han nhu vay.

Vi du, thiét bi ngudi ding thtr nhit giri tin hiéu phat hién. Trong mot sd
trudong hop, ching han trudng hop quang cdo, thi thiét bi ngudi dung thir nhit cin
duoc cang nhiéu thiét bi ngudi ding khac phat hién cang tét; do d6, thiét bi nguoi
dung thir nhit c6 thé x40 tron tin hidu phat hién nay nho st dung thong sé mi x40
tron chung, va thiét bi ngudi ding ma nhan dugc tin hiéu phat hién nay cé thé giai
x40 tron tin hiéu phat hién nay nhd sir dung thong s6 ma x4o tron chung niy. Trong
mdt sb truong hop khéc, vi du, néu thiét bi ngudi ding thtr nhit chi mudn duoc
phat hién bai thiét bi ngudi dung ma thiét bi nguoi ding thir nhit nay da quen biét
(vi du, thiét bj ngudi ding ma thudc vé nhém ban ciia thiét bi ngudi ding thir nhit
nay), thi né c6 thé x4o trén tin hiéu phat hién nho st dung théng sé ma x4o tron
riéng ciia nhém ban ndy va giri tin hiéu phat hién nay di, thiét bi nguoi ding ma
nhén dugc tin hi¢u phat hién nay chi c6 thé giai xao tron tin hi¢u phat hién nay nho
str dung thong s mi x40 tron riéng clia nhém ban nay, va thiét bi ngudi ding ma
khéng thudc nhém ban ndy s& khéng thé giai x4o trén duoc tin hiéu phéat hién ma
thiét bi ngudi ding thir nhat giri, vi thiét b ngudi dung nay khéng biét thong sé ma
x40 tron riéng clia nhém nay; do do, thiét bj ngudi ding ma khéng thudc nhém ban
nay s& khong thé phat hién dugc thiét bi ngudi ding thir nhét nay.

Viéc thiét bi nguoi dung thtr nhit x4c dinh gi4 tri ciia thong s6 mi xo tron &
bude S110 13 budce: xdc dinh, bdi thiét bi ngudi dung thir nhét, gia tri cua thong s6
mé x40 trén chung va/hodc gi tri cia thong sb ma x40 tron riéng, trong do thiét bi
ngudi ding thir nhit nay c6 thé xac dinh gia tri cia thong sé mi x4o tron chung
vi/hodc gia tri cia thong sé m3 x4o tron riéng theo nhiéu cach. Tuy nhién, phuong
4n nay cta sang ché khong bi gidi han nhu vay.

Theo phuong 4n nay cia sang ché, bit cin dugc giri c¢6 thé cu thé 13 mot hodc

nhi€u bit, va bit can dugc giri ¢ thé mang tin hiéu phat hién hodc dir li€u can dugc
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gtri. Tuy nhién, phuong 4n nay cua sang ché khéng bi gidi han nhu vay. Mot cach
tuy y, & budc S120, thiét bi ngudi dung thir nhit c6 thé thuc hién viéc x40 tron
kénh dir lidu. Cu thé 13, thiét bi ngudi ding thir nhét c6 thé tao ra chudi mi x40 trén
theo gia tri cda théng s6 ma xéo tron, Vi x40 trdn bit can dugc gi nhd st dung
chudi mi x40 tron nay. Mot cach tuy ¥, theo phurong 4n khac, & budce S120, thiét bi
ngudi dung thir nhét cling c6 thé thuc hién viéc x40 tron CRC. Cu thé 13, thiét bi
ngudi ding thir nhit c6 thé 1dy gia tri cia thong s6 ma x4o trén hodc gia tri thu
dugc sau khi gia tri cua thong s6 ma xdo tron dugc x 1y, 1am chudi m3 x40 tron dé
x40 tron bit CRC cua bit cdn dugc gti. Tuy nhién, phuong 4n nay cta sang ché
khéng bi gidi han nhu vay.

Néu bit cin duoc giri theo phwong 4n nay ctia sang ché mang tin hiéu phét
hién, thi phuong 4n nay cta sang ché c6 thé dugc ap dung cho trudng hop phat hién
mé& va trudng hop phat hién cé kiém soat. Trong trudng hop phat hién mé, thi
thong sb ma x40 trén ¢ thé chi bao gdm thong sd ma x4o tron chung, va tin hidu
phat hién dugc x4o tron theo gia tri clia théng sd ma x4o trén chung nay, dé nhiéu
UE 1ién k& hon c6 thé giai x40 tron tin hiéu phat hién ma thiét bi nguoi ding thi
nhit giri. Trong trudng hop phat hién c6 kiém soét, thi thong s6 mi x4o tron cé thé
chi bao gbm thong sb mi x4o trén riéng hodc bao gdm théng sb mi x4o trén riéng
va thong sb mi x40 tron chung, va tin hi€u phat hién dugc xao trdn theo gié tri cua
thong s6 ma x4o tron riéng hodc theo gi tri cta thong sé mi x4o trén riéng va gia
tri ciia théng sb ma x40 tron chung, nén chi thiét bi nguoi dung lién k& ma c6 thém
mdi quan hé lién két vai thiét bi ngudi ding thir nhit méi c6 thé giai x4o tron tin
hiéu phét hién ma thiét bi ngudi ding thir nhit giri. Thiét bi nguoi dung lién k& ma
c¢6 thém mdi quan hé lién két v6i thiét bi ngudi ding thir nhét niy c6 thé nhan biét
gia tri cia thong sb mé x4o tron riéng cia thiét bi nguoi ding thir nhét, trong d6
mdi quan hé lién két ndy c6 thé phu thudc vao muc dich giri tin hiéu phat hién cta
' thiét bi nguoi dimg thtr nhét, tac 13, thiét bi ngudi ding thi nhit mubn thibt bi
ngudi ding lién ké ndo giai x4o trén tin hidu phat hién nay, vi du, thiét bi ngudi
dung 1ién k& ma thudc cing mot nhém ngudi ding véi thiét bi ngudi ding thir nhat,
hoac thiét bi nguoi dung lién k& ma thudc cung mot loai dich vu véi thiét bi ngudi

ding thi nhit, chir khong bi gi6i han theo phuong 4n nay clia sng ché.
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Theo phuong 4n nay ciia sang ché, néu théng s6 ma x40 trén bao gdm thong
s ma x40 tron chung, thi viéc thiét bj ngudi dung thér nhit x4c dinh gia tri cia
thong s& mi x4o trén c6 thé 1a budc: x4c dinh, béi thiét bi ngudi ding thir nhét, gia
tri ctia théng s6 mi x4o tron chung. Mdt cach tuy ¥, bude S110 ¢ thé dugc thuc
hién cu thé theo nhitng cach thac sau:

Céch thirc 1: Thiét bi ngudi ding thir nhit xac dinh gi tri cta thong sb ma
x40 tron chung nay theo tin hiéu déng bd D2D.

Céch thirc 2: Thiét bi nguoi ding thir nhét x4c dinh gia tri cia thong sb ma
x40 tron chung theo kénh ddng bd D2D so cip (Primary D2D Synchronization
CHannel - PD2DSCH).

Céch thirc 3: Thiét bi ngudi dung thir nhit x4c dinh dinh danh nhém cta nhém
D2D ma thiét bi ngudi ding thir nhét nay thudc vé d6 1am gia tri cta thong sb ma
x40 tron chung.

Cu thé 13, theo Céch thirc 1, thi thiét bi ngudi ding thit nhat c6 thé do tin hicu
dong bd D2D, trong d6 tin hiéu déng bd D2D nay c6 thé dugc giri boi dlu nhém -
ctia nhém D2D ma thiét bi nguoi ding thir nhit nay thudc vé d6, hodc c6 thé duge
giri boi tram gdc, chir khong bi gidi han theo phwong 4n nay cia sing ché. Khi do
thdy tin hiéu dong bd D2D, thi thiét bj ngudi ding thir nhét thu thip gia tri cua
thong sd ma x40 tron chung tir tin hiéu déng bd D2D nay. Mot cach tuy ¥, thiét bi
ngudi ding thir nhét c6 thé 14y s cia tin hiéu ddng bo D2D do duoc 1am gi tri cia
thong s6 ma x40 trén chung, va mot cach twong tmg, Cach 1 c6 thé cu thé 1a viec
thiét bi nguoi dung thi nhét x4c dinh sb cua tin hiéu déng bo D2D lam gia tri ciia
thong s6 ma x4o tron chung.

Mot cach tuy ¥, theo phuong 4n khéc, tin hiéu déng bd D2D c6 thé bao gdm
tin hiéu déng bd D2D so cip (Primary Device to Device Synchronization Signal -
PD2DSS) va tin hiéu ddng bd D2D thi cdp (Secondary Device to Device
Synchronization Signal - SD2DSS), vi mt cach twong tng, Cach 1 c6 thé cu thé 1
viéc thiét bi nguoi ding thir nhit x4c dinh gia tri coa thong sb ma xéo tron chung
theo PD2DSS va SD2DSS nay.

Thiét bi ngudi ding thir nhit ¢ thé do riéng r& PD2DSS va SD2DSS, va x4c
dinh gi4 tri clia thong sé md x40 trén chung theo PD2DSS va SD2DSS do dugc.
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comm

Mot cach tuy ¥, thiét bi nguoi ding thir nhat c6 thé x4c dinh gia tri Npap cuia

thong s6 ma xao trdn chung theo cong thirc sau:

p2p = 3% Ngpopss +Nppapss ...(1), trong dé
Nsp2pss 13 s6 cia SD2DSS, va Nepanss 13 s cia PD2DSS. Mot cach

tuy ¥, thiét bi ngudi ding thir nhét c6 thé conxac dinh gi4 trj cla théng s6 mi x40
trén chung bang céng thirc khac, chir khéng bi gi6i han theo phuong 4n nay cua
sang ché.

Theo Céach thirc 2, thiét bi ngudi ding thtr nhit c6 thé thu thap gia tri cla
thong s6 mi x40 tron chung trén tai nguyén thoi gian - tan sb cu thé cia kénh dong
b6 D2D so cip (Primary Device to Device Synchronization Channel - PD2DSCH),
chir khéng bi gidi han theo phuong 4n niy cua sang ché.

Theo Cach thic 3, thiét bi ngudi dung thi nhét c6 thé 1dy dinh danh nhém ctia
nhém D2D ma thiét bi ngudi ding thir nhat ndy thudc vé d6 1am gia tri cta théng
s6 mi x40 tron chung. Tuy nhién, phuong 4n ndy cia séng ché khong bi gii han
nhu vay.

Mot cach tuy ¥, theo phuong 4n khac, néu thong s m3 x4o tron bao gdm
thong s6 mé x40 tron riéng, thi viéc thiét bj ngudi ding thir nhat xac dinh gia tri cla
thong s6 ma x4o tron c6 thé 1a bude: xac dinh, boi thiét bi nguoi ding thir nhat, gia
tri ctia thong sb ma xdo tron riéng. Thiét bi ngudi dung thir nhit c6 thé xac dinh
théng sb mi x4o tron riéng cua thiét bi ngudi ding th nhét theo nhidu cch. Theo
mot phuong 4n wu tién, thiét bi ngudi ding thir nhit cé thé xac dinh gia tri cla
thong sb ma x4o tron riéng cta thiét bi ngudi dung thtr nhit theo it nhit mot trong
s6 bd nhan dang D2D cuia thiét bi ngudi ding thtr nhit, dinh danh nhém D2D ctia
thiét bi ngudi ding thir nhét, hodc dinh danh loai dich vu cua thiét bi nguoi ding
thtr nhit, va mot cach tuong g, bude S110 cb thé con dugc thuc hién theo cich
thirc sau: _

Céch thirc 4: Thiét bi ngudi ding thir nht x4c dinh gi4 tri ciia thong sé ma
x40 tron riéng theo it nhat mot trong s6 bd nhan dang D2D cua thiét bi nguoi ding
thir nhit, dinh danh nhém D2D cia thiét bi ngudi dung thtr nhét, hoic dinh danh
loai dich vu ciia thiét bi ngudi dung thir nhét.
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Mot cach tuy ¥, Cach thirc 4 c6 thé dugc thuc hién cu thé theo nhitng cich
sau:

Céch 1: Thiét bi ngudi ding thir nhét 14y bo nhan dang D2D cta thiét bi ngudi
dung thir nhét, dinh danh nhém D2D cta thiét bi ngudi ding thir nhét, hodc dinh
danh loai dich vu cua thiét bi ngudi ding thir nhét, 1am gia tri ciia théng sb mi x4o
tron riéng.

Pinh danh nhém D2D cua thiét bi ngudi dung thir nhit ¢6 thé 13 dinh danh
nhém ngudi dung D2D cia thiét bi ngudi dung thir nhat, nhung phuong 4n nay cta
sang ché khong bi gi6i han nhu vay.

Céch 2: Thiét bi ngudi ding thir nhit thuc hién thao tac dbi vé6i it nhit mot
trong s6 bo nhan dang D2D ctia thiét bi nguoi dung thi nhét, dinh danh nhém D2D
cta thiét bi nguoi dung thi nhét, hodc dinh danh loai dich vu cta thiét bi nguodi
ding thir nhét theo quy tic hoat dong, va 1iy gia tri thu dugc tir thao tac nay 1am gia
tri ctia thong s6 ma x4o tron riéng.

Quy tic hoat dong nay c6 thé duoc biéu didn bing ham, ching han ham bam
hodc ham cit. Néu ham nay 13 ham cit, thi ham cét nay duoc ding dé cét bo nhan
dang. Cu thé 13, ham cit nay c6 thé cdt bd nhan dang tir d4u trude dén diu sau, cit
bo nhan dang tu d4u sau dén diu trudce, hodc cét bo nhan dang tir,phﬁn gifta, chir
khong bi gidi han theo phuong 4n nay cua sang ché.

Can luu ¥ ring ham bam (Hash Function) dugc dé& cap trong ban mé ta ndy
cling dugc goi 1a ham bam. |

Tét hon néu Céach 2 c6 thé cu thé 13 viéc thiét bi ngudi dung thir nhét 1iy bo
nhan dang D2D cia thiét bi ngudi ding thir nhat, dinh danh nhém D2D ctia thiét b
ngudi ding thtr nhét, hoic dinh danh loai dich vu ciia thiét bi ngudi ding thir nhét,
1am gi4 tri ra, thé gi4 tri ra nay vao ham bam, va lay gi4 tri ra ciia ham bim nay lam
gia tri cua thong sb mi x4o tron riéng; hoic thiét bi nguoi ding thi nhat 14y bd
nhan dang D2D ciia thiét bi ngudi ding thir nht, dinh danh nhém D2D ciia thiét bi
ngudi ding thir nhét, hoic dinh danh loai dich vu ciia thiét bi ngudi ding thir nhét,
1am gi4 tri ra, thé gia tri ra ndy vao ham cét, va iy gi tri ra cia ham cit nay 1am
gia tri cia thong s6 m3 x4o tron riéng. Tuy nhién, phuong 4n ndy cla sang ché

khong bi gidi han nhu vay.
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Mot cach tuy ¥, theo phuong an khéac, néu nhém D2D ma thiét bi ngudi ding
thir nhét thudc v& d6 dugc tram gbc didu khién tap trung, thi thiét bi nguoi ding thi
nhit ndy ciing c6 thé x4c dinh gia tri ciia théng sd mi x40 tron chung va/hodc théng
s6 m3 x40 trén riéng cua thiét bi ngudi dung thir nhit theo thong tin chi thi ma tram
gbc gtri. Tuy nhién, néu nhém D2D ma thiét bi ngudi ding thir nhét thude vé do
duoc diu nhém didu khién theo cich rai rac, thi thiét bj nguoi ding thir nhit ciing
c6 thé x4c dinh gid tri cta thong sé mi x4o tron chung vd/hoic thong s6 mi x40
tron riéng cua thiét bi ngudi dimg thir nhét theo thong tin chi thi ma diu nhém giri.
Mot cach tuong tng, budc S110 cling co thé dugc thuc hién theo cach thuc thu
nim, va Céch thirc 5 nay bao gdm hai buée sau:

Budc 1: Thiét bi ngudi ding thir nhat nhan thong tin chi thi dugc gii béi tram
gbc hodc dau nhém ctia nhém D2D ma thiét bi ngudi dung thr nhit nay thudc vé
d6, trong d6 thong tin chi thi nay dugc ding dé cho biét gié tri cua thong s& m3 x4o
tron.

Budce 2: Thiét bi ngudi ding thir nhit xac dinh gia tri cia thong s6 ma x40
tron theo thong tin chi thi nay.

Cu thé 13, thong tin chi thi nay co thé 13 bao hiéu 16p vat 1y hoac bao hi€u 16p
cao hon, vi dy, thong tin chi thi ndy 1a b4do hiéu nhéin goi tin hi€u phat hién hodc
béo hiéu danh riéng didu khién tdi nguyén v6 tuyén (Radio Resource Control -
RRC). Thong tin chi thi nay c6 thé cho biét, mot cach twong minh hosic khong
tudng minh, gia tri cia thong s6 ma x4o trdn, trong d6 gid trj ctia thong s6 mi x40
tron nay cé thé cu' thé 1a gia tri ciia thong s6 m3 x40 tron chung va/hodc gia tri cua
thong s mi x4o tron riéng, vi du, thong tin chi thi ndy c6 thé bao gbm gia tri ciia
thong sb mi x40 tron riéng va/hodc gia tri cua thong s6 m3 x40 tron chung; hodc
thong tin chi thi ndy bao gém théng tin lién quan ciia gia tri cia thong s mi x40
trén riéng va/hoic gia tri clia thong s6 mi x4o tron chung, va thiét bi nguoi ding
thir nhat xéac diﬁh gi4 tri cia thong sd mi x4o tron riéng Vé/hoeflc gia tri cia théng s6
ma x40 tron chung theo thong tin lién quan nay. Tuy nhién, phuong 4n nay cua
sang ché kh6ng bi gi6i han nhu vay.

Theo phuong 4n nay ciia sang ché, thiét bi ngudi ding thir nhit c6 thé thuc

hién viéc x40 tron kénh dir liéu doi vdi bit can dugc gui. Mot cach tuong ung, nhu
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dugc thé hién trén Fig.2, viéc thiét bi nguoi ding thir nhat x4o trén bit cin dugc giri
theo gi4 tri ctia théng sb ma x4o tron & bude S$120 1a cac bude:

S121. Thiét bi ngudi ding thir nhit xac dinh gia tri ban dau cia mi x40 tron
theo gia tri cia thong s6 m3 x40 tron.

S122. Thiét bi ngudi dung thir nhét tao ra chudi m3 x4o tron theo gia tri ban
d4u cia m3 x40 tron, va x40 tron bit cin dugc gtri nhd st dung chudi ma x40 tron
nay. .

Cu thé 13, & budc S122, thiét bi ngudi dung thir nhét c6 thé tao ra bit CRC ciia
bit cAn dugc giri, va 14y bit cin dugc giri va bit CRC nay 1am bit duoc giri thuc té;
sau do, thiét bi nguoi ding thir nhat c6 thé x4o tron bit dugc giri thuc té nhd st
dung chudi m x40 tron ndy. Tuy nhién, phuong 4n ndy cta sang ché khong bi gidi
han nhu vay.

Theo phuong 4n nay cua sang ché, thiét bj ngudi dung thir nhit cé thé xac
dinh gi4 tri ban d4u cia m3 x40 tron theo nhiéu cach. Tét hon néu bude S121 c6 thé
duogc thuc hién theo nhitng cach thiric thuc hién sau:

Céch thirc thyc hién 1: Néu thong sb ma x4o tron bao gdm thong s6 mi x40
tron chung, thi thiét bi nguoi dung thir nhit xac dinh gia tri ciia théng sd mi xdo
tron chung nay 1am gia tri ban diu ctia mi x40 tron.

Céch thic thuc hién 2: Néu thong sé mi x40 trén bao gébm thong sé mi x4o
tron riéng, thi thiét bj nguoi dung thir nhét x4c dinh gia tri ctia thong sé ma x4o tron
riéng nay 1am gia tri ban ddu ctia m& x40 tron.

Céch thirc thuc hién 3: Thiét bj ngudi ding thir nhat xac dinh gia tri ban dau
clia ma x40 tron theo gia tri ctia thong s ma x40 tron va sb khe thoi gian hién tai.

Theo Cach thirc thuc hién 3, gi4 tri ciia thong sb ma x4o tron co thé cu thé 13
gia tri cta thong s6 ma x4o tron chung va/hoic gia tri cia thong s6 mi x4o tron
riéng. S khe thoi gian hién tai c6 thé 13 s6 cua khe thoi gian bj chiém khi thiét bi
ngudi ding thir nhat giri bit cin dugc giri d3 duoc xdo tron. Mot cach tu? ¥, s6 khe
thoi gian hién tai c6 thé 13 s6 ctia khe thoi gian, trong khung vo tuyén; bi chiém béi
thiét bi ngudi ding thir nhét, va gid tri ctia sb khe thoi gian hién tai ¢6 thé 13 gid tri
bat ki tir 0 d&én 19. Tuy nhién, phuong 4n nay cia sang ché khong bi giéi han nhu

vay. Mot cach tuy y, theo Cach thic thuc hién 3, gia tri ban d4u ctia mi x40 tron
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Cinit ¢4 thé dugc xéc dinh bang cong thirc sau:

Cinit = ({ﬂJ+l)x (2x Np,p +1)x 2° +Npyp
2 ...(2), hoic

Cnit = L&J x2° + Npop
2 ...(3), trong do

5 13 sb khe thoi gian hién tai, va NDZD' l1a gia tri cda thong s6 ma x4o tron
1 ] .

chung hodc gia tri cia thong sO ma x4o trdn riéng.

MOot cach tuy y, theo phuong an khéc, theo Cach thirc thuc hién 3, gia tri ban

dau cua ma x40 tron Cinit ¢4 thé dugc x4c dinh bang céng thirc sau:

o = <H )X @ NS+ 1)< 2+ NS
2 ...(4), hodc

C,., =N % M4 [”_SJ x 20 + N
2 ...(5), trong d6

comm

5 1a s khe thoi gian hién tai, ~ ' D20 3 gia tri cda thong sO mad x4o tron

spec

chung, va “'Dp20 13 gi tri ciia théng s6 ma x40 trdn riéng.

Mot cach tuy y, theo Cach thirc thyc hién 3, gia tri ban dau ctia m3 x40 tron cb
'thé con duge x4c dinh bing cong thirc khac, va phuong 4n nay cia sang ché khong
bi gidi han nhu viy.

Mot cach tuy ¥, theo phuong an khéc, thiét bi ngudi dung thir nhit c6 thé con
thuc hién viéc x4o tron CRC ddi véi bit cAn duoc gui, tic 1a, thiét bi nguoi dung
thtr nhit x40 tron, nho sir dung gia tri cua thong s6 m3 x40 tron, bit CRC dugc tao
ra theo bit can dugc giri. Mot cach tuy ¥, trong mdt sd trudng hop cu thé, vi du, khi
sb lwong bit trong Gng véi gia tri cua thong sé mi x4o tron vuot qua sb lugng bit
CRC can duogc x40 tron, tirc 13, sb lugng bit twong ing véi gid tri clia théng sb ma
x40 tron 16n hon 24, thi thiét bi ngudi ding thir nhat c6 thé chia gi tri clia thong s6
m4 x40 tron thanh it nhit hai doan ma x40 tron, va x40 tron bit cAn dugc giri nhd sir
dung it nhét hai doan m3 xdo tron nay, trong 46 sb lugng cua it nhét hai doan m3

x40 tron nay cé thé dugc xac dinh theo nhu cau thuc t&, vi du, s6 lugng cua it nhat
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hai doan m3 x40 tron c6 thé phu thudc vio sd lugng bit twong tmg véi gid tri cia
thong s6 ma x40 trén va sb luong bit CRC, dé sb luong bit trong tmg v6i mdi doan
mé x40 tron nhé hon hoic bang sb lwong bit CRC. Tuy nhién, phuong 4n niy cia
sang ché khong bi gioi han nhu vay.

Mot cach tuy ¥, nhu dugc thé hién trén Fig.3, viéc thiét bi ngudi dung thir nhét
x40 tron bit can dugc giri theo gia tri ciia thong sb m3 x4o tron & bude S120 13 cac
budc: v

S123. Thiét bi ngudi dung thir nhit chia gia trj cta théng s mi x4o tron thanh
it nhét hai doan m x40 tron.

S124. Thiét bi ngudi dung thir nhit x40 tron bit cin duoc gii nhdr st dung it
nhét hai doan m3 x4o tron nay.

Mot cach tuy ¥, & budc S124, thiét bi ngudi ding tht nhit c6 thé tao ra it nhit
hai bit CRC d6i véi bit can dugc giri, va x4o tron, nhd sit dung it nhit hai doan ma
x40 tron néu trén, cc bit CRC duoc tao ra theo bit cAn duoc giri nay. Tuy nhién,
phuong 4n nay cia sang ché khong bi gii han nhu vay.

Mot cach tuy ¥, viéc thiét bi nguoi ding thir nhit x40 tron bit cAn dwoc gui
nho st ‘dung it nhat hai doan m4 x40 trén ndy & bude S124 13 cac bude:

S1241a. Thiét bi ngudi dung thir nhét chia bit cdn dugc g thanh it nhat hai
doan bit can dugc gui.

S1242a. Thiét bi ngudi dung thtr nhit tao ra bit ma kiém do du vong (CRC)
ctia mdi doan bit cin dugc gui trong sb it nhét hai doan bit cin dugc gui nay.

S1243a. Thiét bi nguoi dung thir nhit x40 tron riéng r& cac bit CRC ciia it nhét
hai doan bit cin dugc giri ndy nhd sir dung it nhét hai doan m3 x40 trdn néu trén.

Cu thé 13, thiét bi nguoi dung thir nhét c6 thé tao ra bit CRC cho mbi doan bit
can duoc gui trong s6 it nhit hai doan bit can duoc g nay, dat bit CRC duoc tao
ra ra ding sau doan bit cin duoc giri twong Gng, va 14y doan bit cAn duoc giri va bit
CRC nay lam doan bit duoc gtri thuc té. Mot cach tuy ¥, sb lugng doan bit can
dugc giri c6 thé bang s luong doan ma x40 tron, va thiét bi ngudi dung thir nhét ¢6
thé x40 trdn céc bit CRC cia it nhit hai doan bit cin du‘dc gtri néu trén nho st dung
it nh4t hai doan mé x40 tron néu trén trong sy twong tng mdét-mot. Mot cach tuy v,

sO lugng doan bit can dugc giri cling c6 thé 16n hon s6 lugng doan ma x40 tron, va
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trong truong hop ndy, thiét bi nguoi dung thir nhit c6 thé x4o trén cac bit CRC clia
mdt s6 doan bit cdn dugc gui trong sb it nhit hai doan bit cin dugc gui néu trén
nh¢ s dung it nhét hai doan m3 x40 trdn néu trén, va khéng xao trdn cac bit CRC
ctia c4c doan bit cAn duogc giri con lai, hodc x40 tron cac bit CRC ciia cac doan bit
can duge gti con lai nho st dung doan chi c6 mot gia tri ¢ dinh, hoic x40 tron cac
bit CRC cuia cac doan bit cin duoc giri con lai bang cach dung di dung lai it nhit
mdt doan ma xao tron trong sb it nhét hai doan m3 x40 tron néu trén. Tuy nhién,
phuong 4n nay clia sang ché khong bi giéi han nhur vay.

Fig.4 13 hinh v& thé hién so db thuc hién viéc x4o tron CRC ciia thiét bi nguoi
dung thir nhit theo mot phuong 4n cta sang ché. Nhu dugc thé hién trén Fig.4, thiét
bi nguoi ding ther nhit chia bit trong g véi gia tri cta thong sé m3 x40 tron (tic
1a bit ma x4o trdn) thanh hai doan ma xao tron: doan ma xao tron 1 va doan ma xao
tron 2. Mot cach twong tGng, thiét bi ngudi ding thtr nhit chia bit can duoc giri
thanh hai doan bit cin duoc giri: doan bit cin duoc gui 1 va doan bit can dugc gui 2,
va thiét bi ngudi dung thir nhét tao ra, mot cach riéng 1€, cac bit CRC dbi voi doan
bit cdn dugc giri 1 va doan bit cdn dugc giri 2. Sau do, thiét bi nguoi dung thir nhit
x40 trdn bit CRC cua doan bit cAn duoc gtri 1 nho st dung doan ma xao trdn 1, va
x40 tron bit CRC cua doan bit can dugc g 2 nho st dung doan ma x40 tron 2.

Mot cach tuy ¥, theo phuong an khac, viéc thiét bi nguodi dung thir nhét x40
tron bit cdn duoc giri nhd sir dung it nhit hai doan ma Xéo tron nay & buéc S124 la
cac budc:

S1241b. Thiét bi ngudi dung thir nhit tao ra bit CRC ciia bit cin dugc giri, va
dung bit cdn duge giri va bit CRC cua bit can duge giri ndy 1am bit cin dugc x40
tron.

S1242b. Thiét bi ngudi dung thar nhat chia bit cin dwoc x40 tron thanh it nhit
hai doan bit can duge x40 tron.

S1243b. Thiét bi ngudi ding thir nhit tao ra bit CRC ctia mdi doan bit cin
dugc x40 tron trong sb it nhét hai doan bit cin dugc x40 tron nay.

S1244b. Thiét bj ngudi ding thir nht x40 trdn riéng ré cac bit CRC ciia it nhit
hai doan bit cn dugc x40 tron nay nho st dung it nhét hai doan m3 x40 tron néu

trén.
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Cu thé 13, thiét bi ngudi dung thir nhit c6 thé dat bit CRC ctia bit cin dugc ghi
ra dang sau bit can dugc giri, va trong trudng hop nay, bit can dugc giri va bit CRC
nay cing nhau tao thanh bit cin dugc x40 tron. Sau do, thiét bi ngudi dung thir nhit
chia bit cin dugc x40 tron thanh it nhit hai doan bit can duoc x40 tron; va thiét bi
nguoi dung tha nhat c6 thé tao ra bit CRC cho mdi doan bit cdn dugc x40 tron
trong s6 it nhét hai doan bit cin dugc x40 tron nay, dat bit CRC dugc tao rara déng
sau doan bit cin duogc x40 trén tuong tng, va léy doan bit cin duogc x40 trén va bit
CRC nay lam doan bit dugc giri thuc t8. Mot cach tuy ¥, sb luong doan bit cin
dugc xao tron cod thé béng sb lugng doan ma x4o tron, va thiét bi nguoi dung thir
nhét c6 thé x40 trdn cac bit CRC cia it nhét hai doan bit cin dugc x40 trdn néu trén
nhd sir dung it nhit hai doan mi x4o trén néu trén trong su trong Gng mot-mot.
Mot cach tuy v, $6 lugng doan bit can dugc x40 tron cling c6 thé 16n hon sb lugng
doan m# x40 trdn, va trong trudng hop ndy, thiét bi ngudi dung thir nhit cé thé x4o
trdn cac bit CRC cta mot sé doan bit cin dugc x4o tron trong sb it nhét hai doan bit
cAn duoc x40 tron néu trén nhd st dung it nhit hai doan mi x40 tron néu trén, va
khong xao trn cac bit CRC cta cac doan bit can dugc x40 trdn con lai, hodc x40
tron cac bit CRC cua cac doan bit can duge x40 tron con lai nho st dung doan chi
c6 mot gia tri ¢ dinh, hodc x4o tron cac bit CRC cua cac doan bit can dugc x40
trdén con lai béng cach dung di dung lai it _nhét mot doan ma x40 trdn trong sb it
nhit hai doan ma x4o tron néu trén. Tuy nhién, phuong 4n nay ciia sang ché khong
bi gidi han nhu vay.

Fig.5 12 hinh v& thé hién so dd thuc hién viéc x4o trén CRC cua thiét bi nguoi
dung thtr nhét theo phuong 4n khac cia sang ché. Nhu dugc thé hién trén Fig.5,
thiét bi ngudi dung thir nhét chia bit twong tmg vdi gia tri ciia thong s6 ma x4o trén
(trc 12 bit ma x40 trdn) thanh hai doan ma xao trdn: doan ma x4o tron 1 va doan ma
x40 tron 2. Mat khac, thiét bi ngudi dung thir nhét tao ra bit CRC cua bit can dugc
gui, va dat bit CRC nay ra d?mg sau bit can duoc guri dé tao thanh bit cin dugc xao
tron. Sau d6, thiét bi ngudi ding thir nhit chia bit cin dugc x40 tron thanh hai doan
bit cin dugc x4o tron 13: doan bit cin duge x40 tron 1 va doan bit can duge x40 tron
2,va thiét bi ngudi dung thi nhét tao ra, mét cach riéng 1€, cac bit CRC cho doan

bit cin dugc x4o tron 1 va doan bit cin duoc x40 tron 2. Sau do, thiét bi nguoi ding
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thtr nhat x40 tron bit CRC cta doan bit can dugc x40 tron 1 nhd s dung doan ma
x40 tron 1, va x40 trén bit CRC cta doan bit cin dugc x40 tron 2 nhd st dung doan
ma x30 tron 2.

Fig.4‘V€1 Fig.5 dugc md ta duya vao vi du ma trong d6 sb lugng doan ma xdo
tron 12 2. Mot cach tuy ¥, theo phurong 4n ndy cia sang ché, sb lwgng doan mi x4o
tron cling c6 thé c6 tri s6 khac, va sb lugng bit CRC ma can dugc x40 tron 12 c6 thé
gidng hodc khac vé6i sb luong doan ma x4o tron, chir khong bi giéi han theo
phuong 4n nay cua sang ché.

Can hiéu ring cac vi du dugc thé hién trén Fig.4 va Fig.5 chi dugc ding dé
cho phép nhitng ngudi c6 hiéu biét trung binh trong linh virc nay hibu cac phuong
4n clia sang ché mot cach rd hon chtr khong nhdm gi6i han pham vi cia cac phuong
4n cta sang ché. TAt nhién 13 nhiing ngudi ¢ hiéu biét trung binh trong linh vuc
nay c6 thé tao ra nhitng phuong 4n cai bién hoic nhiing phuong 4n thay ddi tuong
duong khac nhau dua vio céac vi du cu thé trén Fig.4 va Fig.5, va nhiing phwong 4n
cai bién hoic thay dbi nay ciing ndm trong pham vi cta céc phuong 4n cua sang
ché.

Do d6, theo phwong phéap truyén thong D2D theo phu'ong 4n nay cua sang ché,
dAu truyén s& xac dinh gi4 tri ctia it nhit mot thong sd m3 xéo tron cua théng s ma
x40 tron chung hodc thong s6 mi x40 trén riéng, va xao tron bit can dugc gt theo
gia tri cua théng s6 m3 x40 tron nay, nén thong tin truyén ¢6 thé duogc x40 tron
trong qua trinh truyén théng D2D, nhd d6 cai thién tinh kha thi coa hé théng truyén
thong D2D va cdi thién trdi nghiém nguoi dung.

Phuong phép truyén théng D2D theo mot phuong 4n cuia sang ché di dugc mod
ta chi tiét trén ddy dwa vao cac hinh v& tir Fig.1 dén Fig.5, dudi gbc do dau truyén,
va dya vao Fig.6, phuong phap truyén théng D2D theo mdt phwong 4n cia séng
ché s& dugc mo ta chi tiét dudi day dué6i goc dd diu nhan.

Fig.6 13 hinh v& thé hién luu db ciia phuong phép truyén théng D2D 200 theo
phuong 4n khéc ctia sang ché. Nhu dugc thé hién trén Fig.6, phuong phép 200 nay
bao gbm céc budc:

$210. Thiét bi nguoi ding thir hai nhan bit ma thiét bi ngudi ding thir nhit

gtri.
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$220. Thiét bi nguoi dung thir hai xac dinh gié tri cia thong s6 mi x40 tron
cta thiét bi ngudi ding thtr nhit, trong d6 thong sé m3 x4o trén nay bao gbm it nhat
mot trong sb cac théng sb sau: thong sé ma x4o trén chung va thong sé mi x4o tron
riéng. |

S$230. Thiét bi nguoi dung thi hai gidi x40 tron bit nhan dugc theo gia tri cla
théng s6 ma x40 tron nay.

Do d6, theo phuong phép truyén théng D2D theo phuwong 4n ndy ciia sang ché,
d4u nhan s& xac dinh gi4 tri cta it nhat mot thong s6 ma x4o tron cia thong sé ma
x40 tron chung hoic théng s6 ma x4o tron riéng, va giai x4o tron bit nhin duoc theo
gi4 tri ciia thong s6 ma x40 tron ndy, nén thong tin truyén c6 thé dugc giai x4o tron
trong qué trinh truyén théng D2D, nhd d6 cai thién tinh kha thi cia hé théng truyén
thong D2D va cai thién trdi nghiém nguoi dung.

Néu théng s6 mi x4o tron bao gdm théng sé mi x40 tron chung, thi mot cach
tuy ¥, gid tri cta thong s m3 x4o tron chung nay dugc thiét bi nguoi dung thir nhit
x4c dinh theo tin hiéu dong bd D2D;

gi4 tri ctia thong sb ma x4o trén chung duge xac dinh boi thiét bi ngudi ding
thir nhat theo kénh dong bd D2D so cip PD2DSCH; hoic

gi4 tri cia thong s6 mi x4o tron chung 13 dinh danh nhém cia nhém D2D ma
thiét bi ngudi ding thir nhét thudc vé do.

Mot cach tuy ¥, theo phuong an khac, néu thong sb mi xdo tron bao gdm
théng sb mi x4o tron riéng, thi gid tri cta thong s6 mi x4o tron riéng nay 13 thu
dugc sau khi thuc hién thao tac di vai it nhat mot trong s bo nhan dang D2D cua
thiét bi ngudi dung thir nhét, dinh danh nhém D2D cua thiét bi ngudi ding th nhit,
hodc dinh danh loai dich vu cua thiét bi ngudi ding thir nhit, nhor st dung ham nhét
dinh.

Mot cach tuy ¥, ham ndy c6 thé 13 f(x) = x, tirc 12 gia tri ra cia ham nay 1a
béng gi4 tri vao ctia nd; mot cach twong Gng, gia tri ciia thong sd mi xao tron riéng
néu trén 13 bd nhan dang D2D cua thiét bi ngudi ding thir nhit;

gi4 tri cta théng sb ma x40 tron riéng 13 dinh danh nhém D2D cia thiét bi
ngudi ding thi nhit; hoic

gi4 tri ctia théng sb m3 x40 tron riéng 13 dinh danh loai dich vu cia thiét bi
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nguoi ding thi nhat.

Mdt cach tuy ¥, theo phuong 4n khac, ham néu trén 1 ham bam hodc ham cit.

Theo phuong 4n ndy cua sang ché, thiét bj nguodi ding thi hai va thiét bi
ngudi ding thir nhat c6 thé thudc vé cﬁhg mot nhém D2D; trong trudng hgp nay,
thiét bi nguoi dung thir hai cé thé thu dugc gia tri cua thong s6 mi x40 trén cla
thiét bi ngudi ding thir nhit theo nhidu cach. Mot cach tuy ¥, thiét bi ngudi ding
thir hai ¢6 thé x4ac dinh gi4 tri cia thong sé mi x4o trén cia thiét bi nguoi ding thi
nhit nho st dung théng tin chi thi dugc giri boi thiét bi diéu khién. Cu thé 13, néu
nhém D2D nay duge didu khién tip trung béi tram gbc, thi thiét bi nguoi ding thir
hai ¢6 thé thu duogc gia tri cia thong s6 mi x40 tron nhd s dung thong tin chi thi
cua tram géc; néu nhém D2D nay dugc d4u nhém diéu khién theo céach rai rac, thi
thiét bi ngudi ding thir hai c6 thé thu thap gi4 tri ctia thong s6 ma x4o tron tir thong
tin chi thi duoc giri béi diu nhém ctia nhém D2D nay. Tuy nhién, phuong 4n niy
clia sang ché khéng bi giéi han nhu vay.

Mbt céch tuy ¥, theo mot phuong 4n, trong mét s6 truong hop cu thé, vi du,
khi thiét bi ngudi dung thir hai va thiét bi nguoi dung thtr nhét thudc vé cling mot
nhém D2D, va céch xé4c dinh gid tri ctia thong sb ma x40 tron khi mdi thiét bi nguoi
ding trong nhém D2D nay thuc hién viéc x40 tron va giai x4o trdn ciing c6 thé
duge dinh trude, thi thiét bi ngudi ding thir hai ¢6 thé xac dinh gia tri cia théng sb
mé x40 tron theo cach gidng nhu thiét bi ngudi ding thi nhat, vi du, néu thiét bi
ngudi ding thir nhit x4c dinh gi tri cia thong s ma x4o tron chung theo tin hidu
ddng bd D2D khi thuc hién viéc x40 tron, thi thiét bi ngudi ding thi hai cling xé4c
dinh gi4 tri ctia théng s6 m3 x4o tron chung theo tin hidu déng bo D2D khi thuc
hién viéc gidi x40 tron. Mot cach tuy ¥, néu thong s mi x4o tron bao gdm thong sd
ma x40 tron chung, thi budc S220 co thé duoc thuc hién cu thé theo nhitng cach
thirc sau:

Céch thirc 1: Thiét bi ngudi dung thtr hai x4c dinh gié tri ctia thong s6 ma x4o
trén chung ndy theo tin hiéu dong bd D2D.

Céch thirc 2: Thiét bi ngudi ding thir nhit xac dinh gia tri cia thong sé ma
x40 tron chung theo kénh ddng bd D2D so cép (Primary D2D Synchronization
CHannel - PD2DSCH).
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Céch thirc 3: Thiét bi nguoi ding thir hai x4c dinh dinh danh nhém ctia nhém
D2D, ma thiét bi ngudi dung thir hai ndy thude v& d6, 1am gia tri cia théng sb ma
x40 tron chung.

Mot céch tuy ¥, Céch thirc 1 ¢6 thé cu thé 13 viée thiét bi nguoi ding thir hai
xé4c dinh s ctia tin hidu dong bd D2D 1am gia tri ctia thong sb ma x4o trén chung.

Mot cach tuy ¥, theo phuong 4n khac, tin hidu déng bd D2D c6 thé bao gébm
tin hiéu ddng bd D2D so cip PD2DSS va tin hiéu déng bd D2D thir cdp SD2DSS,
va mét cach tuong tng, Céch thirc 1 cling ¢6 thé cu thé 13 viée thiét bi ngudi ding
thir hai xac dinh gi4 tri ctia thong sé ma x4o trén chung theo PD2DSS va SD2DSS.

comm
Theo mdt phwong an wu tién, gia tri ~ P20 cda thong sO ma x40 tron chung

duge x4c dinh bing cong thic sau:

comm __
ND2D =3x NSD2DSS + NPDZDSS .

NSD

..(6), trong d6

2DSS 13 s6 clia SD2DSS, va Npp2pss 13 g4 cua PD2DSS.

Mot céch tuy y, theo phuong an khéc, nhém D2D ma thiét bi nguoi ding thir
hai thudc vé do ciing c6 thé khac véi nhém D2D ma thiét bi ngudi ding thir nhit
thudc vé do6; trong trudng hop ndy, néu tram gdc ma cung cip dich vu cho thiét bi
ngudi dung thir nhit 13 giéng véi tram gbc ma cung cdp dich vu cho thiét bi ngudi
dung thtr hai, thi thiét bi ngudi ding tht hai c6 thé x4c dinh gi tri cta théng s6 ma
x40 tron nho st dung thong tin chi thi ma tram géc nay gui. Tuy nhién, phuong an
ndy cta sang ché khong bi gidi han nhu vay. |

Mot cach tuy ¥, theo phuong 4n khéc, viéc thiét bi nguoi ding thir hai x4c
dinh gi4 tri cta thong s6 ma x4o tron cua thiét bi ngudi dung thir nhit & bude S220
1a céc budc:

S221. Thiét bi nguoi dung thit hai nhan théng tin chi thi dugc gui boi tram
gbc hodc diu nhém ciia nhom D2D ma thiét bi ngudi ding th hai nay thudc vé do,
trong d6 thong tin chi thi ndy duoc dung dé& cho biét gia tri ctia thong sd mi x4o
tr6n cia thiét bi ngudi ding thir nhat.

S$222. Thiét bi ngudi ding thir hai xac dinh gi4 tri cta théng s6 mi x4o tron
theo théng tin chi thi nay.

Thong tin chi thi ndy c6 thé cho biét, mdt cach tuong minh hoic khong tudng
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minh, gi4 tri ciia thong sé mi x40 tron, va thiét bi ngudi ding thir hai c6 thé xac
dinh gi4 tri ciia thong sé m3 x40 tron theo thong tin chi thi nay, trong d6 gia tri cia
thong s6 m3 x40 tron nay co thé cu thé 1a gia tri cia théng s6 mi x40 tron chung
va/hodc gia tri ciia théng sd ma x4o tron riéng. Tuy nhién, phuong 4n bné.y cua sang
ché khéng bi giéi han nhu vay.

Mot cach tuy ¥, theo phuong 4n khéc, khi thiét bi ngudi dung thir nhat x40
tron bit cAn dugc giri, thi viéc x40 tron kénh dit liéu hodc xo tron CRC c6 thé dugce
st dung, va khi thiét bi ngudi dung thir hai gidi x4o trdn bit nhdn dugc, thi viéc gidi
x40 tron kénh di liéu hoic giai x40 tron CRC ciing ¢6 thé dugc st dung tuong tng.
Néu thiét bi ngudi dung thir hai thuc hién viée giai x4o tron kénh dir liéu déi véi bit
nhan duoc, thi mot cach tuy ¥, viéc thiét bi nguoi ding thi hai giai x4o tron bit
nhan dugc theo gié tri cia thong s6 m3 x40 tron & bude S230 1a cac budc:

S231. Thiét bi ngudi ding tht hai x4c dinh gid tri ban dau ctia mi x40 tron
theo gi4 tri ciia théng s6 ma x4o tron.

S$232. Thiét bi ngudi dung thir hai tao ra chudi mi x4o tron theo gi4 tri ban
dau ctia m3 x40 tron, va giai x40 tron bit nhan dugce nhd sir dung chudi ma x4o tron
nay.

Mot cach tuy y, buée S231 co thé dugc thuc hién theo nhﬁng»céch thie thuc
hién sau:

Céch thtrc thuc hién 1: Thiét bi ngudi dung thir hai xac dinh gia tri cia thong
s6 m3 x40 tron chung 1am gia tri ban diu clia ma x40 tron. |

Céch thirc thuc hién 2: Thiét bj nguoi dung thir hai x4c dinh gia tri cia thong
s6 mi x40 tron riéng lam gia tri ban d4u cuia m3 x40 tron.

Céch thire thuc hién 3: Thiét bi nguoi ding thir hai x4c dinh gia tri ban dau
ctia mi x40 tron theo gia tri cia théng s6 mi x40 trén va sb khe thoi gian hién tai.

Theo Céach thirc thuc hién 3, gia tri cia thong sd ma x4o tron ¢ thé cu thé 13
gi4 tri ctia thong s6 mi x40 trén chuhg va/hoic gid tri ciia thong s6 m3 x4o tron
riéng, va s6 khe thoi gian hién tai ¢6 thé 13 sb cia khe thoi gian bi chiém khi thiét bi
ngudi ding thir hai nhan bit ndy, trong d6 khe thoi gian ma thiét bj nguoi ding thir
hai nhén bit nay 13 gidng v6i khe thoi gian ma thiét bi ngudi ding thir nhét giri bit
ndy, nhung phuong 4n nay ciia sang ché khong bi gi6i han nhu vay. Mot cach tuy ¥,
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theo Cach thic thuc hién 3, gia tri ban dau cda ma xao tron Cinit ¢6 thé dugc xac

dinh bing cong thirc sau:

C,. =([ﬂJ+l)x(2xND2D +)x2°+N,,,
2 ...(7), hodc

Cinit = LﬂJ x2’+ Ny,
: . z ...(8), trong do

5 1 sb khe thoi gian hién tai, va Nopop 1a gia tri cia thong s6 ma x4o tron

chung hodc gia tri cia thong sO ma x4o tron riéng.

Mot cach tuy ¥, theo phuong an khac, theo Cach thice thuc hién 3, gid tri ban

dau cia ma xéo tron Cinit ¢6 thé duoc xéac dinh bang cong thirc sau:

o = (H Dx 2x N +1)x 2+ N2
2 ..(9), hoic

6y = N5 x 2 4 H 2 4 N
2 ...(10), trong d6

comm

s 1a sb khe thoi gian hién tai, ~ ' D20 13 gi4 tri cua thong sO ma xdo trn

spec

chung, vd “'D2D 13 gi4 tri clia thong s m3 x4o tron riéng.

Mot cach tuy y, theo Céch thirc thuc hién 3, gia tri ban d4u ctia ma x40 tron c6
thé con duge x4c dinh bing cong thirc khac, va phuong an nay ctia sang ché khong
bi giéi han nhu viy.

Mot cach tuy ¥, theo phuong 4n khéc, thiét bi ngudi dung thit hai cling ¢6 thé
thuc hién viéc giai xao tron CRC dbi voi bit nhan dugc. Mot cach tuy y, trong mot
s6 trudmg hop cu thé, vi du, khi s6 lugng bit twong tng véi gia tri cia thong s ma
x40 tron 13 16n hon s6 luong bit CRC can dugc giai x40 trdn, tic 1a, sb lugng bit
twrong (ng v6i gia tri cua théng s6 ma x4o tron 13 16n hon 24, thi thiét bi ngudi
dung thir nht chia gia trj ctia théng s mi x40 tron thanh nhiéu doan ma x4o tron
dé thuc hién viée x40 tron; va twong tmg theo do, thiét bi ngudi ding thi hai ciing
c6 thé chia gia tri cua thong s6 ma x40 tron thanh nhiéu doan ma x40 tron, va giai

x40 tron bit nhan dugc nhd st dung cadc doan ma x4o tron nay.
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Mot céch tuy ¥, bit ma thiét bi ngudi ding thir hai nhan dugc bao gbm it nhat
hai doan bit can duoc giai x40 tron, va mdi doan bit cAn dugc giai x40 tron trong sb
it nhat hai doan bit cAn dwoc gidi x40 trén nay bao gdm doan bit dit liu va bit
CRC.

Mot cach tuong tmg, viéc thiét bi ngudi dung thit hai giai x4o tron bit nhén
duoc nho st dung chudi mi x40 tron & bude S230 1a cac bude:

S233. Thiét bi ngudi ding thir hai chia gi4 tri ciia thong s6 m3 x40 trén thanh
it nhét hai doan ma x40 tron.

S234. Thiét bi nguodi dung thir hai giai x4do tron, mot cach riéng ré&, céc bit
CRC cuia it nht hai doan bit can dugc giai xao tron néu trén nho st dung it nhét hai
doan ma x40 tron néu trén, dé thu duoc it nhét hai doan bit can duoc kiém tra.

Néu thiét bi nguoi dung thir nhét thuc hién viéc x40 tron theo cach dugc thé
hién trén Fig.4 hodc Fig.6, thi thiét bi ngudi ding thir hai c6 thé chia gi4 tri cla
thong s6 ma x40 tron thanh hai doan ma x40 tron: doan mi x4o trdn 1 va doan ma
x40 tron 2, va mot cach twong Gmg, chia bit nhdn dugc thanh hai doan bit: doan bit
1 va doan bit 2. Sau d6, thiét bi ngudi dung thtr hai ¢6 thé giai x4o tron doan bit 1
nh¢ st dung doan ma x4o tron 1 dé thu dugc doan bit can duoc kiém tra 1, va giai
x40 tron doan bit 2 nhd st dung doan ma xao tron 2 dé thu duoc doan bit can duoc
kiém tra 2. Nhu duoc thé hién trén Fig.4, c6 thé thiy ring doan bit cin dugc kiém
tra 1 13 tvong Gmg v6i doan bit cAn duoc giri 1 va bit CRC clia doan bit can dugc
giri 1, va doan bit can duoc kiém tra 2 13 twong tmg véi doan bit can duoc gii 2 va
bit CRC ctia doan bit cin dugc giri 2, trong d6 doan bit cAn dugc giri 14 doan bit dit
liéu. Nhu dugc thé hién trén Fig.6, cb thé thay rﬁng doan bit can dugc kiém tra 1 13
tuong g véi doan bit cAn duoc x40 tron 1 va bit CRC cia doan bit can dugc giri 1,
va doan bit cin duoc kiém tra 2 13 tuong tng véi doan bit can dugc x40 tron 2 va
bit CRC cua doan bit cin dugc giri 2. Tuy nhién, phuong 4n nay cla séng ché
khong bi gidi han nhu vay. ‘

Mot cach tuy ¥, theo phuong an khac, phuong phép 200 con bao gdm cac
budce: |

S240. Thiét bi ngudi ding thir hai thuc hién viéc kiém tra CRC dbi véi mdi

doan bit can dugc kiém tra trong sb it nhét hai doan bit cdn dugc kiém tra néu trén,
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dé thu dugc doan bit dit liéu cia mdi doan bit cin dugc kiém tra.

S$250. Thiét bj ngudi dung thir hai phan ting cac doan bit dir lidu trong sb it
nhét hai doan bit cdn dugc kiém tra nay dé thu dugc bit dir licu.

Cu thé 13, néu thiét bi ngudi ding thir nhét thuc hién viéc x4o trén theo cach
dugc thé hién trén Fig.4, thi thiét bi nguoi ding thir hai c¢6 thé thuc hién, mot cach
riéng 1€, viéc kiém tra CRC dbi vé6i doan bit cin duoc kiém tra 1 va doan bit can
duoc kiém tra 2 @ thu dugce doan bit can duoc gti 1 va doan bit can dugc gui 2.
Sau @6, thiét bi ngudi dung thir hai phan ting doan bit cAn dugc giri 1 va doan bit
can duoc giri 2, & c6 thé thu duoc bit cAn dugc giri cia thiét bi ngudi ding thir
nhat, trong d6 dir liéu can dugc giri 13 bit dir liéu; trong trudng hop nay, bit dir liéu
nay 13 bit di liéu gbc cua thiét bi ngudi ding thir nht.

Mot cach tuy ¥, theo phuong 4n khac, néu thiét bi ngudi ding thir nhit thuc
hién viéc x4o tron theo cach thirc duoc thé hién trén Fig.6, thi thiét bi ngudi ding
thr hai ¢6 thé thuc hién, mot cach riéng r&, viéc kiém tra CRC ddi v6i doan bit cn
duoc kiém tra 1 va doan bit cin dugc kiém tra 2 @ thu dugce doan bit cin dugc x40
tron 1 va doan bit cdn duge xdo tron 2. Sau d6, thiét bi nguodi dung thir hai phan
téng doan bit cin duogc x40 trdn 1 va doan bit cin duoc x40 tron 2 dé thu duge bit
can dugc x40 tron cia thiét b nguoi dung tha nhét, trong do6 bit can dugc x40 tron
nay bao gdm bit cAn dugc giri va bit CRC, va bit cn duoc giri nay 13 bit dir lidu; va
thiét bi nguoi dung th hai can thuc hién lai viéc kiém tra CRC dé thu dugc bit can
duogc gir, tirc 13 bit dir liéu gc, cta thiét bi ngudi dung thir nhét.

Mot cach tuy ¥, theo phuong an khac, bit dir liéu nay bao gém bit dir liéu gbc
va bit CRC, va mdt cach tuong tmg, phuong phap 200 con bao gbm cac bude:

$260. Thiét bi ngudi dung tha hai thuc hién viéc kiém tra CRC d6i véi bit dit
lidu dé thu duoc bit dir liéu gbc.

Do d6, theo phuong phép truyén thong D2D theo phuong 4n nay cia sang ché,
diu nhan sé& x4c dinh gi tri cta it nhit mot thong s ma x4o trén cia thong sd ma
x40 tron chung hodc thong s6 m3 x40 tron riéng, va giai x4o tron bit nhan dugc theo
gia tri ciia thong sb ma x4o trén néy, nén thong tin truyén c6 thé duoc giai x4o trén
trong qu4 trinh truyén thong D2D, nhd d6 cai thién tinh kha thi ctia hé thdng truyén
thong D2D va cai thién trai nghiém nguoi dung.
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Cén hiéu ring cac s thir tw clia cc quy trinh néu trén khong c6 nghia 13 cic
trinh ty thuc hién. Trinh tu thuc hién ctia cac quy trinh nay 1 dugc x4c dinh theo
cac churc ndng va logic ndi tai cua ching, chitr khong ap dat gigi han nao déi voi cac
tién trinh thuc hién cc phuong 4n ctia sang ché.

Céc phuong phap truyén thong D2D theo cic phuong 4n cia sang ché di duoc
mo t& chi tiét trén ddy dwa vao cac hinh vé& tir Fig.1 dén Fig.6, va thiét bi nguoi
ding theo mot phuong 4n cia sang ché s& duge mé ta dudi ddy dua vao cac hinh vE
tir Fig.7 dén Fig.10.

Fig.7 13 hinh v& thé hién so d6 khéi cta thiét bi ngudi ding 300 theo mét
phuong 4n cua sang ché. Nhu dugc thé hién trén Fig.7, thiét bi ngudi ding 300 nay
bao gdm:

mddun x4c dinh 310, dugc tao ciu hinh dé x4c dinh gia tri cua théng s6 mi
x40 tron, trong d6 thong s m3 x40 tron nay bao gdm it nhit mot trong sé cac théng
s6 sau: thong s6 ma x4o trén chung va thong s6 mé x4o tron riéng;

modun x4o trén 320, dugc tao cdu hinh dé x4o tron bit cin duoc gii theo gid
tri cda thong s6 mi x40 tron ma mddun xac dinh 310 x4c dinh duoc; va

mddun gui 330, dugc tao cAu hinh dé gui bit can dugc glri ma modun x40 tron
320 da xao tron.

Do d6, thiét bi nguoi ding theo phuong 4n nay ctia sang ché s& xac dinh gia tri
clia it nhat mot thong sd m3 x40 tron cta théng sé mi x4o trén chung hoic thong sb
ma x40 tron riéng, va x4o tron bit cin duoc gl theo gia tri cia thong sé ma xé4o
trén ndy, nén thong tin truyén c6 thé dugc x4o tron trong qua trinh truyén thong
D2D, nhd d6 cai thién tinh kha thi ctia hé théng truyén thong D2D va cai thién trai
nghiém ngudi dung.

Mot cach tuy ¥, thong sé mi x4o tron nay bao gém thong sé mi xdo tron
chung, v mét cach twong ng, médun xac dinh 310 bao gdm khéi x4c dinh thir
nhit 311, trong d6

khdi x4c dinh thir nhit 311 x4c dinh gi4 tri ciia théng s6 mi x4o trén chung
theo tin hidu ddng bo D2D; |

khéi xac dinh thir nhdt 311 duoc tao cAu hinh dé x4c dinh gi4 tri cta thong sb
ma x40 tron chung theo kénh ddng bd D2D so cip PD2DSCH; hoic
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khéi x4c dinh thir nhdt 311 dugc tao cAu hinh @ x4c dinh dinh danh nhém cia
nhém D2D ma thiét bi ngudi ding 300 thudce vé d6, 1am gia tri ciia thong s& ma x4o
tron chung.

Mot cach tuy ¥, theo phuong 4n khéc, khbi x4c dinh thir nhéat 311 dugc tao chu
hinh cu thé @ x4c dinh sé cta tin hiéu ddng bd D2D lam gi4 tri ctia théng s6 ma
x40 tron chung.

Mot cach tuy vy, theo phuong 4n khéc, tin hiéu déng bd D2D bao gém tin hiéu
ddng bd D2D so cip PD2DSS va tin hiéu ddng bo D2D thir cdp SD2DSS, va

mot cach tuong Ung, khdi x4c dinh thar nhét 311 duoc tao cAu hinh cu thé dé
xé4c dinh gi4 tri ciia thong s6 ma x4o trén chung theo PD2DSS va SD2DSS nay.

comm
Mot cach tuy ¥, theo phuong an khac, gid tri = D2D  cha thong sO ma x4o

tron chung dugc xac dinh Béng cong thirc sau:

comm __ '
Npyp =3XNgpopss + Nppapss

NSD

..(11), trong d6

Nppapss 12 sb cua PD2DSS.

2DSS 13 sb clia SD2DSS, va

Mot cach tuy ¥, theo phuong 4n khéc, thong s6 mi x4o tron bao gdm théng s6
mA x40 trdn riéng, va mot cach twong tng, mbédun x4c dinh 310 bao gdm:

khéi xéc dinh thr hai 312, duge tao cdu hinh dé x4c dinh gia tri cia thong )
ma x40 tron riéng theo it nhit mot trong sé bd nhan dang D2D ciia thiét bi ngudi
dung 300, dinh danh nhém D2D cua thiét bi ngudi dung 300, hodc dinh danh loai
dich vu cta thiét bi ngudi dung 300.

Mot cach tuy y, theo phuong &n khéc, khdi xac dinh tht hai 312 duge tao cu
hinh cu thé dé:

x4c dinh bd nhin dang D2D cua thiét bj ngudi ding 300 1am gia tri clia thong
sé ma x40 trdn riéng;

x4c dinh dinh danh nhém D2D cta thiét bi ngudi ding 300 1am gia tri cla
thong s6 ma x40 tron riéng; hoic

xac dinh dinh danh loai dich vu cua thiét bi nguodi dung 300 lam gié tri cua
théng sb m3 x40 tron riéng.

Mot cach tuy ¥, theo phuong an khac, khbi xac dinh thir hai 312 dugc tao céu
hinh cu thé dé:
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x4c dinh gi4 tri cta théng sb mi x40 trén riéng theo it nhit mét trong sb bd
nhan dang D2D ciia thiét bi ngudi dung 300, dinh danh nhém D2D cua thiét bi
ngudi dung 300, hodc dinh danh loai dich vu cia thiét bi nguoi dung 300, va ham
bam; hoac _

xac dinh gia tri cia thong s6 m3 x40 tron riéng theo it nhét mot trong s6 bd
nhan dang D2D cia thiét .bi ngudi ding 300, dinh danh nhém D2D cua thiét bi
ngudi dung 300, hodc dinh danh loai dich vu ctua thiét bi nguoi dung 300, va ham
cat.

Mot cch tuy ¥, theo phuong 4n khac, mbdun xc dinh 310 bao gdm:

khéi nhén 313, dugc tao cdu hinh dé nhan thong tin chi thi duoc gl boi tram
gbc hodc ddu nhém ctia nhém D2D ma thiét bi ngudi ding 300 thudc vé d6, trong
d6 thong tin chi thi nay dugc dimg dé cho biét gi tri ctia thong s6 ma x4o tron; va

khdi x4c dinh ther ba 314, dugc tao cAu hinh dé x4c dinh gia tri cia thong sb
ma x40 tron theo théng tin chi thi ma khéi nhan 313 nhén dugc.

MGt cach tuy v, gia tri cia thong sb ma xéo tron c6 thé cu thé 1a gia tri cua
thong s6 mi x40 tron chung va/hodc gia tri cia thong s6 m3 x40 tron riéng.

Mot cach tuy ¥, theo phuong 4n khac, mddun x4o tron 320 bao gdm:

khéi x4c dinh 321, duoc tao ciu hinh d& x4c dinh gia tri ban dau ciia ma x4o
tron theo gié tri ma 1a cua théng sb ma xao tron va dugc xac dinh béi modun xéc
dinh 310; va

khdi x40 tron thtr nhit 322, duoc tao ciu hinh dé: tao ra chudi mi x4o trén
theo gia tri ban dau ciia ma x4o tron ma khéi x4c dinh 321 x4c dinh duoc, va x40
tron bit cAn dugc giri nho sir dung chudi mi x4o tron nay.

Mot cach tuy y, theo phuong an khéc, khdi xac dinh 321 duge tao cAu hinh cu
thé dé:

x4c dinh gi tri cua thong sé mi x40 tron chung 1am gia tri ban diu cia mi
x40 trOn; hodc

xé4c dinh gi4 tri ctia thong sb ma x4o tron riéng 1am gia tri ban diu ctia mi x4o
tron. |

Mot cach tuy y, theo phuong 4n khéc, khdi x4c dinh 321 dugce tao cAu hinh cu

the d¢ x4c dinh gia tri ban dau cua ma x4o tron theo so6 khe thoi gian hién tai va gia
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tri ma 13 cia thong s6 ma x40 tron va dugc xac dinh bdi mddun xac dinh 310.

Mot cach tuy ¥, theo phuong an khéac, khbi xac dinh 321 dugc tao cdu hinh cu

theé dé xac dinh gi4 tri ban dau cia ma x40 tron Cinit theo cong thirc sau:

G, =([n—25J+1)><(2><ND2D +D)x2°+N,,,
...(12), hoic

n 9
Cinit = {jJ X2+ NDZD
...(13), trong d6
5 13 s6 khe thoi gian hién tai, va Npop 13 gia tri ctia théng sé ma x4o tron
chung hoic gi tri ctia thong sd ma x40 trdn riéng.
Mot cach tuy y, theo phuong an khac, khdi x4c dinh 321 dugc tao cdu hinh cu

thé dé xéac dinh gia tri ban dau ciia ma x4o tron Cinit thed cong thirc sau:

C, —(L%Jﬂ)x(szg;";;" +1)x2' +Ng€;§,

init —

...(14), hodc

= N x 24| % |2 o Ny
...(15), trong d6

comm

n Y A \e . s A . 2 e . 9 A A ~ r A
s 1a sO khe thoi gian hién tai, ~ P20 13 gia tri ciia thong sO ma x4o tron

spec , .
chung, va “"D2D ]a gia tri cia thong s6 ma xdo tron riéng.

Mot cach tuy y, theo phuoﬁg 4n khac, modun x4o trén 320 bao gbm:

khéi phan doan 323, duogc tao cdu hinh dé chia gia tri ma 13 cta thong sb ma
x40 tron va duge xac dinh béi moédun x4c dinh 310, thanh it nhit hai doan m3 x4o
trdn; va

khdi x4o tron thir hai 324, dugc tao ciu hinh dé x4o trén bit cAn dugc giri nhoy
sir dung it nhét hai doan mi x40 tron dugc chia bai khbi phén doan 323.

Mat cach tuy ¥, theo phurong 4n khéc, khdi x40 tron thir hai 324 bao gdm:

khbi tao bit CRC con thir nhat 324a, dugc tao ciu hinh dé: tao ra bit mi kiém
d6 du vong (CRC) cia bit cdn duoc giri, va 1dy bit cin dugc giri va bit CRC cua bit
can duoc giri 1am bit cdn dugc x40 tron;

khdi phén doan con thir nhét 324b, duge tao cAu hinh dé chia bit can dugc x40
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tron, dugc tao ra bdi khdi tao bit CRC con thir nhat 324a, thanh it nhit hai doan bit
can dugc x40 tron, trong d6

khéi tao bit CRC con thtr nhét 324a con dugc tao cdu hinh dé tao ra bit CRC
cuia mdi doan bit cén dugc x40 tron trong sb it nhat hai doan bit cAn dugc x40 trdn
duoc chia bai khdi phén doan con thir nhét 324b; va _

Xkhéi x40 tron con thir nhit 324¢, dugc tao cAu hinh dé x4o tron riéng r&, nho
" st dung it nhét hai doan mi x40 tron nay, cac bit CRC ma 13 cua it nhét hai doan bit
can dugc x40 tron va dugc tao ra bai khéi tao bit CRC con thit nhat 324a.

Mot cach tuy ¥, theo phuong 4n khéc, khéi x40 tron thir hai 324 bao gdm:

khéi phan doan con thi hai 324d, dugc tao ciu hinh dé chia bit cin dugc gui
thanh it nhat hai doan bit cin duoc gui;

khéi tao bit CRC con thir hai 324e, duoc tao cdu hinh dé tao ra bit CRC cua
mdi doan bit cin duoc gui trong sb it nhit hai doan bit can dugc glri ma dugce chia
boi khéi phéan doan con tht hai 324d; va

khéi x40 tron con thir hai 324f, dugc tao cAu hinh dé x40 tron riéng 1€, nho sur
dung it nhat hai doan m3 x40 tron néu trén, cic bit CRC ma 12 cta it nhit hai doan
bit can dugc gtri va duogc tao ra béi khdi tao bit CRC con thit hai 324e.

Thiét bi nguoi ding 300 theo phwong 4n nay cta sing ché c6 thé trong tng
v6i thiét bi nguoi dung thir nhit trong phuong phép truyén théng D2D theo céc
phuong 4n ctia sang ché, va cac hoat dong va/hodc cac chirc ning néu trén va cac
hoat dong va/hoic cac chirc ning khéac cta cic modun trong thiét bi nguoi ding
300 nay 1a d thuc hién cic quy trinh trong Gmg ciia cac phuong phép trén cac hinh
v& tlr Fig.1 dén Fig.5. Céc yéu td nay khéng dugc mé ta chi tiét d& cho ngén gon.

Do @6, thiét bi nguoi ding theo phuong 4n nay ctia sang ché s& xac dinh gi4 tri
ctia it nhat mot thong s6 m3 x40 tron cia th6ng s6 m3 x40 tron chung hodc thong )
mi x40 tron riéng, va x4o trén bit can dugc gui theo gia tri cla théng s6 mi x4o
tron nay, nén thong tin truyén cé thé dugc x40 tron trong qua trinh truyén thong
D2D, nh& d6 cai thién tinh kha thi ctia hé théng truyén théng D2D va cai thién trai
nghiém nguoi dung.

Fig.8 1 hinh v& thé hién so db khédi cua thiét bi ngudi ding 400 theo phuong
4n khéc cla sang ché. Nhu dugc thé hién trén Fig.8, thiét bi ngudi ding 400 nay
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bao gdm:

mddun nhén 410, dugc tao cAu hinh dé nhan bit ma thiét bi nguoi dung th
nhat giri;

moddun xéc dinh 420, dugc tao cu hinh d& xac dinh gi4 tri ctia thong sé ma
x40 tron cua thiét bi nguodi dung thir nhét, trong d6 théng s6 mi x4o trdn niy bao
gdm it nhit mot trong s6 cac théng sb sau: théng sé ma x4o trén chung va thong sd
ma x40 tron riéng; va

modun giai x4o tron 430, duoc tao cAu hinh dé giai x40 tron, theo gi4 tri cia
thong s6 m3 x40 tron ma moédun xac dinh 420 xac dinh duoc, bit ma modun nhin
410 nhan duoc.

Do do, thiét bi ngudi ding theo phuong 4n nay ciia sang ché s& xac dinh gié tri
clia it nhat mot thong s6 m3 x40 tron cla thong s6 m3 x40 tron chung hoic thong $6
ma x40 trdn riéng, va gidi xao tron bit nhan dugc theo gia tri cua thong s6 mi x40
tron ndy, nén théng tin truyén c6 thé dugc giai x4o tron trong qué trinh truyén
thong D2D, nhd d6 cai thién tinh kha thi cta hé théng truyén thong D2D va cai
thién trdi nghiém nguodi dung.

Mot cach tuy ¥, néu théng sé mi x40 trén bao gdm théng sd ma x4o tron
chung, thi gi4 tri cta thong sb m3 x4o tron chung nay duoc thiét bi nguoi dung thi
nhét xac dinh theo tin hidu ddng bd D2D;

gi4 tri ctia thong sb mi x4o tron chung duoc xac dinh béi thiét bi ngudi ding
thir nhét theo kénh ddng bé D2D so cip PD2DSCH; hoic

gi4 tri cia thong sd ma x4o trén chung 13 dinh danh nhém ctia nhém D2D ma
thiét bi nguoi ding thir nhit thudc vé do.

Mot cach tuy ¥, theo phuong an khéc, néu théng s ma x4o tron bao gdm
thong sb m3 x4o tron riéng, thi gia tri cia théng sé mi xdo trén riéng nay 1a thu
duoc sau khi thuc hién thao tac dbi voi it nhat mot trong s6 bd nhan dang D2D cua
thiét bi ngudi ding thi nhét, dinh danh nhém D2D cua thiét bi ngudi ding thir nhét,
“hodc dinh danh loai dich vu cua thiét bi nguoi diung thi nhét, nho st dung ham
dinh trudec.

Mot cach tuy ¥, theo phuong 4n khac, gia tri ctia thong sb ma x40 tron riéng 12

b6 nhén dang D2D cua thiét bi nguodi dung thi nhét;
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gi4 tri ciia théng s6 ma x4o tron riéng 13 dinh danh nhém D2D ciia thiét bi
ngudi ding thir nhét; hodc

gia tri cia thong s6 m3 x40 tron riéng 1a dinh danh loai dich vu cda thiét bi
ngudi dung thtr nhét. |

Mot cach tuy ¥, theo phuong 4n khéc, ham néu trén 12 ham bim hosc ham cit.

Mot cach tuy ¥, theo phuong.4n khac, modun x4c dinh 420 bao gdém khdi xac
dinh thir nhét 421, trong d6

khéi xé4c dinh tht nht 421 duogc tao cu hinh dé xac dinh gia tri cia thong sb
ma x40 trdn chung theo tin hiéu ddng bd D2D;

khéi xé4c dinh tht nhét 421 dugc tao cu hinh dé xac dinh gia tri cia thong sb
m4 x40 tron chung theo kénh ddng bd D2D so cdp PD2DSCH; hoic

khéi x4c dinh thir nhat 421 duoc tao cdu hinh dé xac dinh dinh danh nhém cia
nhém D2D ma thiét bi ngudi ding 400 thudc vé d6, 1am gia tri cia théng s6 ma xao
tron chung.

Mot cach tuy ¥, theo phuong 4n khéc, khéi x4c dinh thir nhét 421 duoc tao cdu
hinh cu thé dé x4c dinh s cta tin hiéu ddng bd D2D lam gia tri ctia thong s6 m3
xao0 tron chung.

Mot cach tuy y, theo phuong an khéc, tin hi€u déng bd D2D bao gém tin hi€u
ddng bd D2D so cip PD2DSS va tin hiéu dong bd D2D thir cdp SD2DSS, va

mot cach turong ung, khéi xac dinh thir nhét 421 duge tao cAu hinh cu thé dé
xé4c dinh gié tri cia théng sb ma x40 tron chung theo PD2DSS va SD2DSS nay.

Mot cach tuy ¥, theo phuong 4n khéc, khéi x4c dinh thir nhit 421 duoc tao ciu

comm
hinh cu thé d€ xac dinh gia tri = P20 clia thong sO ma x40 tron chung theo cong

thirc sau:

comm __
Npop =3XNgpopss ¥ Nppapss

NSD

..(16), trong d6
NPD

2DSS 13 sb ctia SD2DSS, va 2DSS 13 s6 ciia PD2DSS.

Mot céch tuy ¥, theo phuwong 4n khac, médun xac dinh 420 bao gom:

khéi nhén 422, dugc tao cAu hinh dé nhan thong tin chi thi dugc giri béi tram
gbc hodc ddu nhém ciia nhém D2D ma thiét bi ngudi ding 400 thudc vé do, trong

d6 thong tin chi thi nay dugc ding dé cho biét gia tri clia thong s6 mi x4o trén cia
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thiét bi nguoi ding thir nhét; va

khéi x4c dinh thi hai 423, dugc tao ciu hinh dé x4c dinh gi4 tri cia thong sd
mA x40 tron theo thong tin chi thi ma khdi nhan 422 nhén dugc.

Mot cach tuy ¥, theo phuong an khac, néu thiét bi nguoi dﬁng thir nhét x40
tron bit can dugc giri theo cach x4o tron kénh dit liéu, thi thiét bi ngudi dung 400
ciing c6 thé giai x4o tron trong tng bit nhan dugc theo cich giai x4o tron kénh dir
liéu, va modun giai xdo tron 430 bao gém: '

khdi x4c dinh thir ba 431, dugc tao cAu hinh dé x4c dinh gia tri ban dau cia
ma x40 tron theo gia tri ma 1a cua thong sb m3 x40 tron va dugc xac dinh boi
modun xac dinh 420; va

khoi giai xao tron th nhét 432, dugc tao cAu hinh dé: tao ra chudi ma x4o tron
theo gia tri ban d4u clia mi x40 tron ma khdi xéc dinh thir ba 431 xac dinh duoc, va
giai x40 tron bit nhan dugc nhd st dung chudi ma x4o tron.

Mot cach tuy v, theo phuong an khéc, khdi xac dinh tht ba 431 dugc tao cAu
hinh cu thé dé: |

x4c dinh gia tri cta thong s6 ma x40 tron chung 1am gi4 tri ban diu cia ma
x40 trdn; hodc

x4c dinh gia tri cia théng sb mi x4o trén riéng 1am gia tri ban diu cia mi x40
tron. v

Mot cach tuy v, theo phuong an khac, khdi x4c dinh thir ba 431 duge tao ciu
hinh cu thé @ x4c dinh gia tri ban dau cta mi x40 tr(f)nktheo sb khe thoi gian hién
tai va gia tri ma 13 cia thong sé m3 x4o trén va dugc xac dinh bdi modun xac dinh
420.

Mot cach tuy y, theo phuong an khac, khdi x4c dinh tha ba 431 dugc tao cAu

hinh cu the dé xéac dinh gia tri ban dau cia ma xao tron Cinit theo cong thirc sau:

C,. =([£2S-J+l)x(2xND'2D +)x2°+N,,,
_ ...(17), hodc

Cinit = [FLJ x 2" + Npp
2 ...(18), trong do6

Ny

5 13 sb khe thoi gian hién tai, va 2D a gia tri cua thong sO ma x4o tron
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chung hodc gia tri cia thong s6 ma x4o tron riéng.

Mot cach tuy y, theo phuong an khéc, khdi x4c dinh tht ba 431 dugc tao ciu

hinh cu thé dé€ x4c dinh gia tri ban dau cia ma xao trén Cinit theo cong thirc sau:

o = ([’i’s-J )X N +1)x 2+ N2
2 ...(19), hoiic

C =Nppx 2%+ Ln—J x2’+ Ny
2 ...(20), trong d6

comm

5 13 s6 khe thoi gian hién tai D2D 13 gia tri cia thong sO ma x4do trén
9 v

spec

chung, va *'D2D 13 gi tri ctia thong sb m3 x40 tron riéng.

Mot cach tuy ¥, theo phuong 4n khac, néu thiét bi ngudi dung thtr nhét x40
trén bit can dugc g theo cach x4o tron CRC, thi thiét bi ngudi dung 400 ciing ¢6
thé giai x4o tron bit nhan duoc theo cich giai x40 tron CRC. Mdt cach tuy ¥, bit ma
mo&dun nhan 410 nhin dugc bao gém it nhét hai doan bit, va mdi doan bit trong )
it nhat hai doan bit ndy bao gbm doan bit dit liéu va bit CRC; va

mot cach twong ting, mddun giai x4o tron 430 bao gdm:

khéi phan doan 433, dugc tao cAu hinh dé chia gi4 tri ma 13 cia thong sb ma
x40 trén va dugc x4c dinh béi médun x4c dinh 420, thanh it nhat hai doan m3 x40
tron; va

khéi giai x40 tron tha hai 434, dugc tao cu hinh dé gidi x40 tron ri€ng r&€ cac
bit CRC cta it nhat hai doan bit néu trén nhé sir dung it nhit hai doan m3 x40 tron
dugc chia boi khéi phan doan 433, dé thu duoc it nhét hai doan bit cin dugc kiém
tra.

Mot cach tuy ¥, theo phuwong an khéc, thiét bi nguoi ding 400 con bao gdm:

modun kiém tra CRC 440, dugc tao cAu hinh dé thuc hién viéc kiém tra CRC
d6i v6i mdi doan bit can duoc kiém tra trong sb it nhat hai doan bit cin dugc kiém
tra ma khéi giai xao tron thtr hai 434 thu dugc, dé thu duoc doan bit dir liéu cua
mbi doan bit cin dugc kiém tra; va

modun phan té”mg 450, dugc tao cAu hinh dé phan téng cac doan bit dir liéu cua

it nhét hai doan bit cin dugc kiém tra ma modun kiém tra CRC 440 thu duoc, dé
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thu duoc bit dit licu.

Mot céch tuy y, theo phuong an khéc, bit dit liéu ma modun phin tang 450 thu
dugc bao gdm bit dit lidu gbc va bit CRC, va mdt cach tuong tng,

modun kiém tra CRC 440 con dugc tao cdu hinh dé thuc hién viéc kiém tra
CRC dbi v6i bit dir liéu ma mddun phén ting 450 thu dugc, d thu dugc bit dit ligu
gbe.

Thiét bj ngudi ding 400 theo phuong 4n nay cla sang ché c6 thé tuong tmg
v6i thiét bi nguoi ding thi hai trong phwong phép truyén thong D2D theo cac
phuong 4n ciia sang ché, va cac hoat dong va/hodc cac chirc ning néu trén va cac
hoat déng va’hodc cac chuc ning khic cia cidc mdédun trong thiét bi nguoi ding
400 nay 1a dé thyuc hién cac quy trinh tuong tmg cla cic phuong phép trén Fig.6.
Céc yéu td nay khong dugc md ta chi tiét dé cho ngén gon.

Do d6, thiét bi ngudi ding theo phurong 4n ndy cla sang ché s& x4c dinh gia tri
ctia it nhat mot thong s6 ma x40 tron coa thong s6 m3 x40 tron chung hoic thong $6
ma x40 tron riéng, va giai xao trdn bit nhdn dugc theo gia tri cua thong s6 ma x40
trdon ndy, nén thong tin truyén cé thé duoc giai x4o tron trong qui trinh truyén
thong D2D, nhd d6 cai thién tinh kha thi ctia hé théng truyén théng D2D va cai
thi€n trai nghi€ém ngudi dung.

Fig.9 13 hinh v& thé hién so d6 khdi cua thiét bj ngudi ding 500 theo phuong
an khac nfra clia sang ché. Nhu duoc thé hién trén Fig.9, thiét bi ngudi dung 500
nay bao gdm bo xir Iy 510 va bo phét 520.

Bo xtr ly 510 duogc tao cAu hinh dé: x4c dinh gia tri cua thong s6 ma x40 tron,
trong d6 thong sb m3 x40 trén ndy bao gdm it nhit mot trong sb cac thong s sau
day: thong sd ma x4o tron chung va thong s6 m3 x40 tron riéng; va x4o tron bit cin
duoc giri theo gia tri ctia thong s6 ma x4o trén ndy.

B0 phét 520 dugc tao cAu hinh dé guri bit can duoc gti da dugc xéo tron boi
b6 xit Iy 510. |

Do d6, thiét bi ngudi ding theo phuong 4n ndy ctia séng ché s& xéac dinh gi4 tri
clia it nhat m(f)f thong s6 m3 x40 tron cta thong s6 mi x4o tron chung hoic thong sd
mi x40 tron riéng, va x4o trén bit can dugc giri theo gia tri cia thong s6 m3 x40

trén ndy, nén thong tin truyén cé thé dugc x40 tron trong qua trinh truyén théng
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D2D, nhd d6 cai thién tinh kha thi ctia hé théng truyén thong D2D va cai thién trai
nghiém ngudi dung.

CAn lvu ¥ ring theo phuong 4n nay ctia sang ché, bo xir 1y 510 c6 thé 12 bo xr
1y trung tAm (Central Processing Unit - CPU), hodc bd xtr 1y 510 c6 thé 13 bo xir 1y
thong dung khéac, bd xtr 1y tin hiéu sé (Digital Signal Processor - DSP), mach tich
hop chuyén dung (Application-Specific Integrated Circuit - ASIC), mang cdng lap
trinh dugc dang truong (Field Programmable Gate Array - FPGA) hodc thiét bi
logic 1ap trinh dugc khac, cdng 1di rac hoic thiét bi logic tranzito, thinh phin phin
cting o rac, v.v.. Bo xir 1y théng dung nay c6 thé 12 bg vi xit 1, hodc bo xit 1y néu
trén c6 thé 13 b xir Iy thong thuong bat ki, v.v..

Thiét bi ngudi dung 500 ciing c¢6 thé bao gdm bd nhé, trong d6 bd nhé nay cé
thé bao gdm bd nh¢ chi doc va bd nhé truy cip ngiu nhién, va cung cAp dir lidu va
1énh cho bd xir Iy 510. Mot phin ciia bd nhé nay c6 thé con bao gdm bo nhé truy
cip ngiu nhién bt bién. Vi dy, bd nhé ndy co thé con luu gift thong tin vé loai thiét
bi.

Trong qua trinh thuc hié€n, thi cac budc ciia cdc phuong phép néu trén co thé
dugc thuc hién bing mach logic tich hop ciia phan cting trong bd xir 1y 510 hoic
1énh duéi dang phdn mém. Cac bude ctia cac phuong phip theo cic phuong én cia
sang ché c¢é thé dugc thuc hién truc tiép béng bo xt 1y phén cing, hodc cé thé duoc
thuc hién bing td hop ciia cdc mddun phin cting va phin mém trong bd xtr 1y nay.
Modun phin mém ndy cé thé duoc dit trong phuong tién Iuu trit 43 biét trong linh
vuc, ch'fmg han bd nhé ngau nhién, bd nhé flash, bd nhé chi doc, bd nhé chi doc 14p
trinh dugc, bd nhé 14p trinh va xoa dugce bang dién, hodc thanh ghi. Phuong tién
luu trit nay dugc dit trong bo nhé. Bo xir Iy 510 doc ra thong tin trong bd nhé va
thyuc hién c4c budc ciia cac phuong phép néu trén ciing véi phan cting ctia bd xir 1y
510. C4c hoat dong nay khong dugc mo ta chi tiét & day dé tranh su tring l3p.

Mot cach tuy ¥, thong sb ma x40 tron bao gdm thong s6 mi x4o tron chuhg, va
mdt cach tuong tng, bo xr ly 510 duogce tao cAu hinh cu thé dé:

xac dinh gia tri cia thﬁng s6 ma x40 tron chung theo tin hiéu déng bo D2D;

xé4c dinh gia tri ciia théng s6 ma x4o trén chung theo kénh ddng bd D2D so
cdp PD2DSCH; hoic
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x4c dinh dinh danh nhém ctia nhém D2D ma thiét bi ngudi dimg 500 thude vé
d6, 1am gi4 tri ciia théng sb ma x40 tron chung.

Mot cach tuy ¥, theo phuong an khéc, by xir ly 510 duogc tao cAu hinh cu thé
dé xéac dinh sb cua tin hiéu ddng bd D2D l1am gia tri cia théng sb mi x4o trén
chung.

MOdt céch tuy ¥, theo phuong an khac, tin hiéu dong bd D2D bao gbm tin hiéu
ddng bd D2D so cip PD2DSS va tin hiéu ddng bd D2D thir cdp SD2DSS, va

mdt cach tuong tng, bo xir ly 510 dugce tao cAu hinh cu thé dé x4c dinh gia tri

ctia thong s6 mi x40 tron chung theo PD2DSS va SD2DSS nay.

comm
Mot céach tuy ¥, theo phuong an khac, gid tri = D2D  cua thong sO ma x40

trén chung dugc xac dinh bang cong thirc sau:

3 comm __ 7
Npop =3XNgpopss * Nppapss

NSD

..(21), trong d6

Nppapss 12 sb cua PD2DSS.

2DSS 13 s6 cua SD2DSS, va

Mdt céch tuy ¥, theo phuong an khéc, thong sb mi x4o trén bao gdm thong s&
ma x40 tron riéng, va mot cach tuwong ung, bd xur ly 510 dugc tao cAu hinh cu thé
dé:

xac dinh gia tri cia thong s6 m3 x40 tron riéng theo it nhét mot trong sb6 bd
nhan dang D2D cia thiét bi ngudi ding 500, dinh danh nhém D2D cua thiét bi
nguoi dung 500, hodc dinh danh loai dich vu cia thiét bi nguoi dung 500.

Mdt cach tuy ¥, theo phuong an khac, bd xir Iy 510 dugc tao cAu hinh cu thé
dé:

xé4c dinh bd nhan dang D2D cua thiét bi nguoi ding 500 1am gia tri ciia thong
s ma x40 tron riéng;

x4c dinh dinh danh nhém D2D cua thiét bi ngudi ding 500 13m gi4 tri cta
thong sb ma x40 tron riéng; hodc

xac dinh dinh danh loai dich vu cua thiét bi nguoi dung 500 1am gia tri cia
thong s ma x40 tron riéng.

Mot cach tuy ¥, theo phuong an khac, bo xi ly 510 dugc tao cAu hinh cuy thé
de:

xac dinh gia tri cia thong s6 ma x40 tron riéng theo it nhat mot trong s6 bd
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nhan dang D2D cia thiét bi ngudi ding 500, dinh danh nhém D2D cta thiét bi
nguoi dung 500, hodc dinh danh loai dich vu cia thiét bi nguoi ding 500, va ham
bam; hodc

xac dinh gia tri cia thong s6 ma x40 tron riéng theo it nhit mot trong sb bo
nhan dang D2D ciia thiét bi ngudi ding 500, dinh danh nhém D2D cta thiét bi
nguoi dung 500, hodc dinh danh loai dich vu cia thiét bi nguoi dung 500, va ham
cit. o

Mdt cach tuy ¥, theo phuong 4n khéc, thiét bi ngudi ding 500 con bao gbm:

bd thu 530, duoc tao ciu hinh dé nhan thong tin chi thi dugc giri béi tram géc
hodc diu nhém ctia nhém D2D ma thiét bi ngudi ding 500 thudc vé do, trong dé
thong tin chi thi nay dugc ding dé cho biét gia tri ciia théng s6 mi x40 tron; va

mdt cach tuonging, bd xir ly 510 duogc tao cAu hinh cu thé dé xac dinh gia tri
cua thong sb ma x40 tron theo thong tin chi thi ma bd thu 530 nhén dugc.

Mdt céch tuy ¥, gid tri cta théng sb ma xdo tron c6 thé cu thé 13 gia tri cta
thong sb m3 x4o tron chung va/hoic gi tri clia thong s6 mi x40 tron riéng.

Mot cach tuy ¥, theo phuong an khac, bg xtr ly 510 dugc tao cAu hinh cu thé
dé: xac dinh gia tri ban d4u ciia m3 x40 tron theo gia tri cia thong sb m3 x40 tron,
tao ra chudi m3 x4o tron theo gia tri ban d4u ctia mi x40 tron, va x4o trdn bit can
duoc giri nho st dung chudi mi x4o tron ndy.

Mot cach tuy y, theo phuong an khac, bg xt ly 510 dugc tao cAu hinh cu thé
dé:

x4c dinh gi4 tri cia thong sd mi x4o tron chung 1am gié tri ban ddu ciia mi
x40 tron; hoac

x4c dinh gi4 tri cta thong sé mi x4o tron riéng 1am gi4 tri ban d4u ctia mi x40
tron.

Mot cach tuy y, theo phuong 4n khéc, bo xur ly 510 dugc tao cAu hinh cu thé
dé x4c dinh gia tri ban dAu ciia ma x40 trdn theo gié tri cia thong s6 ma x40 tron va
s6 khe thoi gian hién tai.

Mot cach tuy y, theo phuong an khéc, bg xir ly 510 dﬁqc tao cdu hinh cu thé

de xac dinh gia tri ban dau cua ma xao tron Cinit theo cOng thirc sau:
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C,. Z(L%‘I-H)X(ZXNDZD +1).><29 +Np,p

...(22), hodc
Cinit = [&J x2° + NDZD

2 - .(23), trong d6
N,

s 14 s6 khe thoi gian hién tai, va ' D20 1a gi4 tri cua thong s6 ma x40 tron
s .9
chung hoac gia tri cia thng sO ma x40 tron riéng.

Mot céch tuy ¥, theo phuong 4n khac, bd xir Iy 510 dugc tao cdu hinh cu thé

d¢ xac dinh gia tri ban dau cia ma x4o tron Cinittheo cong thirc sau:

= (% |+ Dx QN 42+ N,
z ...(24), hoiic

G = N x 24| % |2 Ny
2 ‘ ...(25), trong d6

comm

s 13 sb khe thoi gian hién tai, ~ P20 13 gia tri cia thong sO ma x4o tron

spec

chung, va *"020 13 gié tri ciia théng s6 ma x4o tron riéng.

Mot cach tuy ¥, theo phuong an khéac, bo xt Iy 510 dugc tao cAu hinh cu thé
dé: chia gia tri ctia thong s6 m3 x40 tron thanh it nhat hai doan m3 x40 tron, va x40
tron bit cAn dugc giri nho st dung it nhat hai doan mi x4o trén ndy.

- Mot cach tuy y, theo phuong an khéac, bd xtr ly 510 dugc tao cAu hinh cu thé
dé: tao ra bit kiém do du vong (CRC) cua bit cin duoc g, va l4y bit cAn dugc gii
va bit CRC cua bit can dugc gui lam bit can dugc x40 tron; chia bit can dugc x40
tron thanh it nhét hai doan bit cdn dugc x40 tron; tao ra bit CRC ctia mdi doan bit
can duoc x40 tron trong s6 it nhét hai doan bit cin dugc x40 tron nay; va xao tron
riéng ré& céé bit CRC cua it nhét hai doan bit cin dugc x40 tron nay nh¢ st dung it
nhét hai doan ma x40 tron néu trén.

Mot céch tuy ¥, theo phuong an khéc, bd xitr Iy 510 duoc tao cdu hinh cu thé
dé: chia bit cAn duogc giri thanh it nhét hai doan bit can dugc gii; tao ra bit CRC cua
mdi doan bit cAn dugc giri trong s it nhit hai doan bit cAn dugc giri ndy; va x4o
tron ri€ng r&€ cac bit CRC cua it nhét hai doan bit cin dugc gii nay nho st dung it

nhat hai doan ma x40 tron néu trén.
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Thiét bi ngudi dung 500 theo phuong 4n niy cla sing ché c6 thé tuong tng
v6i thiét bi ngudi ding tht nhét trong phuong phép truyén théng D2D theo céc
phuong an cla sang ché, va cic hoat déng va/hodc cac chirc ning néu trén va céc

.hoat déng va/hodc cac chiic nang khéc cua cidc modun trong thiét bi ngudi dung
500 nay 1a dé thuc hién cic quy trinh tuong ing clia cac phuong phép trén cac hinh
v& tir Fig.1 dén Fig.5. Céc yéu t6 nay khong duge mo ta chi tiét @& cho ngén gon.

Do d6, thiét bi nguoi diing theo phurong 4n nay clia sing ché s& x4c dinh gi4 tri
cla it nhat mot thong s6 ma x40 tron cia thong s6 m3 x40 tron chung hodc thong sb
ma x40 tron riéng, va xao tron bit can dugc gui theo gia tri cua thong sb ma x40
tron ndy, nén thong tin truyén c6 thé dugc x40 tron trong qué trinh truyén thong
D2D, nh& d6 cai thién tinh kha thi ctia hé thdng truyén thong D2D va cai thién trai
nghiém ngudi dung.

Fig.10 12 hinh v& thé hién so d6 khéi cua thiét bi ngudi ding 600 theo phuong
4n khéc nita cia sang ché. Nhu dugc thé hién trén Fig.10, thiét bi nguoi ding 600
nay bao gdm: 7

b6 thu 610, duoc tao cAu hinh dé nhan bit ma thiét bj ngudi ding thir nhat giri;
va

bd xir Iy 620, dugce tao cAu hinh dé: x4c dinh gi tri cia thong s6 ma x40 tron
cta thiét bi ngudi dung thir nhét, trong d6 thong sé mi x4o tron ndy bao gbm it nhit
mdt trong sb cac thong sb sau: théng sé ma x4o tron chung va thong s6 ma x40 tron
riéng; va giai xdo tron, theo gia tri cua thong sb mi x40 tron, bit ma bo thu 610
nhan duoc.

Do d6, thiét bi nguoi diing theo phuong 4n nay clia sang ché s& xac dinh gia tri
cla it nhit mot thong sb ma x4o tron cia thong s6 ma x4o tron chung hosc thong s6
ma x3o trdn riéng, va giéi x40 tron bit nhan dugc theo gia tri ciia thong sb mi x40
tron ndy, nén thoéng tin truyén c6 thé dugc gidi x40 tron trong qua trinh truyén
thong D2D, nh¢ d6 cai thién tinh kha thi cia hé théng truyén thong D2D va cai
thién trai nghiém ngudi dung.

CAn luu ¥ ring theo phuong 4n nay ciia sang ché, bd xir 1y 610 c6 thé 12 bo xir
1y trung tdm, hodc bd xr Iy 610 co thé 13 bd xir 1y thong dung khac, bo xir 1y tin
hiéu sb (Digital Signal Processor - DSP), mach tich hgp chuyén dung

-55-



28920

(Application-Specific Integrated Circuit - ASIC), mang cbng 1ap trinh duoc dang
truong (Field Programmable Gate Array - FPGA) hoic thiét bi logic 14p trinh duoc
khac, cdng roi rac hodc thiét bi logic tranzito, thanh phin phin ctmg rdi rac, v.v..
Bo xit I thong dung ndy c6 thé 12 bd vi xir Iy, hodic bd xit Iy néu trén 6 thé 13 bd
xir 1y thong thuong bt ki, v.v..

Mot cach tuy ¥, thiét bi ngudi ding 600 c6 thé con bao gdm bd nhd, trong dé
b6 nhé ndy c6 thé bao gdm bd nhé chi doc va bd nhé truy cip ngiu nhién, va cung
cap dit liéu va 1énh cho bd xir 1y 620. Mot phén ciia bd nhé ndy cé thé con bao gom
bd nhé truy cip ngiu nhién bat bién. Vi dy, bd nhd nay cé thé con luu giir thong tin
vé loai thiét bi.

Trong qué trinh thuc hién, thi cic budc cia cic phuong phap néu trén cé thé
duge thuc hién bang mach logic tich hop ciia phin cing trong bd xit 1y 620 hoic
1énh dué6i dang phdn mém. Céc budc ciia cic phuong phép theo cic phuong 4n cia
sang ché c6 thé dugc thuc hién truc tiép bang bd xir 1 phan cimg, hoic ¢ thé duoc
thuc hién bang td hop ciia cic mddun phan cimg va phin mém trong bd xir 1y nay.
Mbdun phin mém nay c6 thé dugc dit trong phuong tién Iuu trir da biét trong linh
v, ching han bo nhé ngiu nhién, bd nhé flash, bd nhé chi doc, b nhd chi doc 1ap
trinh dugc, bd nhé 14p trinh va xod dugc béng dién, hodc thanh ghi. Phuong tién
luu trit nay dugce dat trong bd nhé. B xt ly 620 doc ra thdng tin trong bo nhd va
thuc hién cac budce cla cac phuong phap néu trén ciing véi phan cing cia bd xir 1y
620. Cac hoat dong nay khong duoc mé ta chi tiét & day dé tranh su tring lip.

Mot cach tuy ¥, néu thong s6 ma x4o tron bao gdbm thong sb ma xdo tron
chung, thi gi tri clia thong s6 ma x4o tron chung nay dugc thiét bi nguoi dung thir
nhét x4c dinh theo tin hiéu déng bo D2D;

gia tri ciia thong sé ma x4o tron chung dugc xac dinh boi thiét bi nguoi ding
thir nhét theo kénh dong bd D2D so cdp PD2DSCH; hoic

gia tri clia thong s6 m3 x40 tron chung 13 dinh danh nhém ctia nhém D2D ma
thiét bi ngudi dung thtr nhét thudc vé dé.

Mot cach tuy ¥, theo phuong 4n khéac, néu thong sb m3 x4o tron bao gdm
thong sb md x40 tron riéng, thi gia tri ciia théng s6 ma x4o tron riéng nay 1a thu

dugc sau khi thue hién thao tac d6i vé6i it nhdt mot trong sé bd nhin dang D2D cta
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thiét bi nguoi ding thir nhit, dinh danh nhém D2D cia thiét bi ngudi ding thir nhit,
hodc dinh danh loai dich vu cta thiét bi ngudi dung thtr nhat, nhd st dung ham
dinh trudec.

Mot cach tuy y, theo phirong 4n khéc, gid tri clia thong s6 ma x4o tron riéng 13
bd nhan dang D2D cta thiét bi nguoi dung thir nhét;

gi4 tri ctia thong s m3 x4o tron riéng 13 dinh danh nhém D2D cia thiét bi
ngudi ding thi nht; hodc

gia tri cda thong s6 m3 x40 tron rieng 1a _dinh danh loai dich vu cua thiét bi
ngudi ding thi nhét.

Mot cach tuy y, theo phuong an khac, ham néu trén 1a ham bam hoéc ham cit.

Mot cach tuy y, theo phuong 4n khac, by xtr ly 620 dugc tao cAu hinh cu thé
dé:

xac dinh gia tri cia thong s6 ma x40 tron chung nay theo tin hiéu déng bo
D2D;

xdc dinh gi4 tri clia thong sb ma x4o tron chung theo kénh dong bd D2D so
cdp PD2DSCH; hoic

x4c dinh dinh danh nhém ctia nhém D2D ma thiét bi ngudi ding 600 thude vé
do, 1am gia tri ciia thong sb ma x40 trén chung.

Mbt cach tuy ¥, theo phuong 4n khac, bd xir Iy 620 dugc tao ciu hinh cu thé
dé xac dinh sb cua tin hiéu déng bd D2D lam gié tri cua théng s6 mi x40 tron
chung. ‘

Mot cach tuy y, theo phuong an khéc, tin hiéu déng bo D2D bao g@)m tin hiéu
dbng bo D2D so cip PD2DSS va tin hiéu ddng bo D2D thir cip SD2DSS, va

mdt cach trong Gmg, bd xir Iy 620 duoc tao ciu hinh cu thé dé xac dinh gi tri
ctia théng sé mi x40 tron chung theo PD2DSS va SD2DSS nay.

Mot cach tuy y, theo phuong an khéc, bd xir ly 620 dugc tao cAu hinh cu thé

comm
dé xac dinh gia tri ~ D2D cuda thong sO ma x40 tron chung theo cong thirc sau:

comm __
Npsp =3XNgpopss ¥ Nppopss

NSD

..(26), trong do

2DSS 13 sb ciia SD2DSS, va Nppipss 14 s cua PD2DSS.

Mbt céch tuy ¥, theo phuong an khéc, bd thu 610 con dugc tao cdu hinh dé
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nhén thong tin chi thi dugc giri boi tram gbec hoidc dau nhém ciia nhém D2D ma
thiét bj ngudi dung 600 thudc vé d6, trong d6 thong tin chi thi ndy dugc ding dé
cho biét gia trj cia thong sb m3 x4o tron cia thiét bi ngudi ding thir nhét; va

bd xtr 1y 620 con duogc tao ciu hinh dé x4c dinh gia tri cia thong s6 mi x4o
trdn theo thong tin chi thi ma bd thu 610 nhan duoc.

Mot cach tuy ¥, theo phuong an khac, néu thiét bi ngudi dung thir nhat x40
tron bit can duge gui theo cach xao tron kénh dir li€u, thi thiét bi nguoi dung 600
cling c6 thé giai x40 tron tuong tmg bit nhan dugc theo cach gidi x40 trén kénh dir
liéu. Bo xtr Iy 620 duoc tao cAu hinh cu thé d8: xéc dinh gia tri ban diu ciia mi x4o
tron theo gia tri cia thong sb ma x40 tron, tao ra chudi ma x40 tron theo gié tri ban
dau ctia m3 x40 tron, va gidi x40 tron bit nhin dugc nhd sit dung chudi mi x40 tron
nay.

Mot cach tuy ¥, theo phuong an khac, bd xir Iy 620 dugc tao cdu hinh cy thé
dé:

x4c dinh gi4 tri cia thong sb mi x4o tron chung 13m gia tri ban diu ctia ma
x40 tron; hodc

xé4c dinh gi4 tri ciia thong s6 ma x4o tron riéng 1am gia tri ban dau ctia ma xdo
tron.

Mot cach tuy ¥, theo phuong 4an khéc, b xir Iy 620 duge tao cAu hinh cu thé
dé x4c dinh gia tri ban dau ciia mi x40 tron theo gia tri cia thong s6 ma x4o tron va
s6 khe thoi gian hién tai. ’

Mot céch tuy ¥, theo phuong 4n khac, bd xir Iy 620 dugc tao cdu hinh cu thé

C. .

de xac dinh gia tri ban dau clia ma x4o tron ¢ theo cong thic sau:

init —

Cois = (L%J+1)X(2XND2D +D)x 2+ Npsp
..-(27), hodc

Conit = [ﬁJ x 2" + Npop
S L2 ...(28), trong do

5 13 b khe thoi gian hién tai, va N D2D 13 gia tri cua thdng sO ma x4o tron
chung hodc gia tri cuia thong s0 ma xao tron riéng.

Mot cach tuy ¥, theo phuong 4n khac, bd xit 1y 620 duge tao cdu hinh cu thé
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dé x4c dinh gia tri ban dau clla ma x40 tron Cinit theo cong thuc sau:

o= <H D) QXN 4 1)x 2+ N
2 ...(29), hoic
c,, =N <2 + [n—SJ x 2’ + N :
Z ...(30), trong d6

comm

75 13 s6 khe thoi gian hién tai, *'DP20 13 gia tri clia thong sO ma x4o tron

spec , e
chung, va ~"'D2D ]a gid tri ciia thong sO ma x4o trdn riéng.

Mot céch tuy ¥, theo phuong an khéc, néu thiét bi ngudi dung thir nhit x40
tron bit cin dugc gti theo cach x4o tron CRC, thi thiét bi ngudi dung 600 ciing ¢6
thé giai x40 tron bit nhin dugc theo cach giai xdo tron CRC. Mot cach tuy y, bit ma
b6 thu 610 nhan dugc bao gém it nhét hai doan bit, v mdi doan bit trong s6 it nhat
hai doan bit nay bao gf”)m doan bit dir liéu va bit CRC; va

mot cach tuong tmg, bd xir ly 620 dugce tao cAu hinh cu thé dé: chia gia tri cua
thong s6 ma x40 tron thanh it nhat hai doan m3 x40 tron, va giai xao trdn, mot cach
riéng 1&, cac bit CRC cua it nhat hai doan bit néu trén nho st dung it nhat hai doan
ma Xao tron nay, dé thu duoc it nhét hai doan bit can duoc kiém tra.

Mot cach tuy ¥, theo phuong an khac, bo xtr 1y 620 con dugc tao cAu hinh dé:
thuc hién viéc kiém tra CRC dbi v6i mbi doan bit can dugc kiém tra trong sb it nhét
hai doan bit can dugc kiém tra thu dugc, dé thu dugc doan bit dit liéu ctia mdi doan
bit cAn dugc kiém tra, va phan tAng cic doan bit dit lidu cta it nhét hai doan bit cin
dugc kiém tra nay dé thu duoc bit dit lidu.

Mot cach tuy y, theo phuong an khac, bit dir liéu ma bd xt 1y 620 thu dugc
bao gdm bit dir lidu gbc va bit CRC, va mdt cach twong Gng,

" b6 xir Iy 620 con duoc tao cu hinh @& thuc hién viée kiém tra CRC ddi véi bit
dir liéu nay dé thu dwoc bit dir liéu gdc.

Thiét bi ngudi dung 600 theo phuong 4n nay cia sang ché c6 thé tuong tng
v6i thiét bi nguoi ding tht hai trong phwong phép truyén théng D2D theo céc
phwong 4n cta sang ché, va cac hoat dong va/hoic céc chirc ning néu trén va cc

hoat ddng va/hodc cac chiic nang khac cia cidc modun trong thiét bi ngudi ding
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600 nay 1a dé thyuc hién c4c quy trinh twong tng cla cic phuong phép trén Fig.6.
Céc yéu t6 nay khong duoc mé ta chi tiét &é cho ngén gon.

Do d6, thiét bi ngudi ding theo phuong 4n ndy clia sing ché s& x4c dinh gi4 tri
cla it nhit mot thong sb ma x4o trén cia thong s ma x4o tron chung hoaé thong sb
ma x4o tron riéng, va giai xao tron bit nhan dugc theo gia tri cda thong sb ma x40
tron nay, nén thong tin truyén cé thé dugc giai xdo tron trong qua trinh truyén
~ thong D2D, nh¢ d6 cai thién tinh kha thi cua hé théng truyén thong D2D va céi
thién trai nghi€ém nguoi dung.

CAn hiéu ring thuat ngit "va/hodc" theo cic phuong an cia sang ché chi mo ta
mbi quan hé lién két dé mé ta cac ddi tuong lién quan, va thé hién rang c6 thé tén
tai ba mdi quan hé. Vi du, A vi/hoic B c6 thé biéu thi ba truong hop sau: chi A ton
tai, cd A va B tOn tai, va chi B tdn tai. Ngoai ra, ki tw "/" trong phin mo ta ndy néi
chung 13 thé hién mébi quan hé "hoic" giita c4c dbi twong lién quan.

Dua vao cac phuong phép dugc mo ta trong cac phuong 4n trong ban mo ta
nay, ngudi c6 hiéu biét trung binh trong linh vuc nay cé thé thiy ring cac budc va
cac don vi néu trén c6 thé duge thuc hién bang phin ctng dién tir, phin mém may
tinh, hodc t8 hop ciia ching. Pé mé ta rd kha ning hoan dbi gitta phén ctng va
phin mém, thi phin néu trén d3 mb ta tdng quat cic budc va cac thanh phén cta
mdi phuong 4n theo céc chirc ning. Viéc cac chirc ning nay duge thuc hién bang
phin cimg hay phdn mém thi phu thudc vao cic ing dung cu thé va cac diéu kién
rang budc vé thiét ké ki thuat. Ngudi c6 hidu biét trung binh trong linh vuc nay c6
thé sir dung céc phuong phap khéc nhau dé thyc hién cic chiic nang dugc mb ta d6i
v6i mdi tng dung cu thé, nhung diéu nay khong c6 nghia 13 cich thic thuc hién
nay nim ngodi pham vi cila sang ché.

Ngudi ¢6 hiéu biét trung binh trong linh virc nay c6 thé thdy rd ring, dé tién
loi cho viéc mé ta va nhdm muc dich m6 ta vin tit, thi qué trinh hoat dong chi tiét
cua hé théng, thiét bi, va cac don vi néu trén c6 thé duoc tim théy & qua trinh tuong
g trong cac phuong 4n vé phuong phap trén ddy, nén khong duge mo ta & day.

Theo mét sb phuong 4n trong don nay, cin hiéu rang hé thdng, thiét bi va
phuong phap duogc boc 16 c6 thé duge thuc hién theo nhitng cach khac. Vi du,

phuong an vé thiét bi d3 dugc mé ta 12 chi duge néu 1am vi du. Vi du, nhém don vi
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néu trén chi 1a nhém chitc ndng logic, va nd cé thé 13 nhém khéc khi thuc hién thuc
té. Vi du, cac don vi hoic cic thanh ph?m c6 thé dugc két hop hodc dugc tich hop
vao hé théng khéc, hodc mot sb ddu hiéu cé thé dugc bo qua, hodc khong dugc thuc
hién. Ngoai ra, cac mbi ghép v6i nhau hoic cac mbi ghép hoic cac mdi ndi giao
tiép truc tiép da dugc thé hién hoic dugc mé ta néu trén 13 ¢b thé dugc thuc hién
qua mot sb giao dién. Cac mbi ghép hoidc cac két ndi giao tiép gian tiép gifra cac
thiét bi hodc cac khdi 12 c6 thé dugc thuc hién vé mit dién t&r, co hoc, hodc céac
dang khac.

Céc don vi dugc md ta dudi dang cic bd phan riéng ré c6 thé 13, hodc khong
phai 13, riéng 1€ vé mit vat 1y, va cac bd phan dugc thé hién duéi dang cac don vi
c6 thé 13, hodc khong phai 14, cac don vi vat 1y, co thé dugc dit tai mot vi tri, hodc
c6 thé dugc rai rac trén nhidu don vi mang. Mot phin hodc tit ca trong s6 cac don
vi nay co thé dugc chon theo cac nhu cAu thuc té dé dat duoc cac muc dich cia cac
phuong an ctia sang ché.

Ngoai ra, cac don vi chiic ndng & cac phuong an clia sang ché c6 thé duoc tich
hgp vao mdt bo xir 1y, hodc mdi trong sb cac don vi nay co thé ton tai mot minh vé
mat vat 1y, hodc hai hodc nhidu don vi dugc hop nhat thainh mdt don vi. Pon vi hop
nhét ducjc c6 thé duoc thuc hién dudi dang phﬁn cung, hodc cé thé duoc thuc hién
du6i dang don vi chirc ning phan mém.

Khi don vi hop nhét nay dugc thuc hién duéi dang don vi chic ning phin
mém va duge ban hoic duge st dung dudi dang san phém doc lap, thi don vi hop
nhét nay c6 thé duoc luu giit trén phuong tién luu trit doc dugc bing may tinh. Do
d6, giai phap cta sang ché, hodc phan khic phuc nhuge diém cua giai phap da biét,
hodc tit ca hoic mot phan ciia cic giai phap ki thuat ndy, cé thé dugc thuc hién
du6i dang san phidm phin mém. San phdm phin mém niy dugc luu gift trén
phuong tién luu trit, va bao gdm mot s6 1énh d& ra 1énh cho thiét bj may tinh (c6 thé
1a may tinh c4 nhan, may chq, thiét bi mang, v.v.) thuc hién toan bo hoac mot ph?m
cua cac budc cia cac phuong phap dd dugc mo ta trong cac phuong &n theo sang
ché. Phubng tién luu trit néu trén bao gdm: cic phuong tién bat ki ma c6 thé Iuu
- gift ma chuong trinh, chéng han & dia USB (Universal Serial Bus - buyt ndi tiép
van ning), dia cimg thdo ra dugc, ROM (Read Only Memory - bd nhé chi doc),

-61-



28920

RAM (Random Access Memory - bd nhé truy cép ngiu nhién), dia tir, hoic dia
quang.

Phin mé ta néu trén chi néu nhiing céch thic thuc hién cu thé cua sang ché,
chtr khéng nhim gidi han pham vi bao ho cia sing ché. Cac phuong an cai bién
hogc thay thé bat ki ma ngudi c6 hiéu biét trung binh trong linh virc ndy tao ra
trong pham vi ki thuét ctia sang ché ciing déu ndm trong pham vi bao ho ctia sang
ché. Do do, pham vi bao hd c¢ua sang ché duoc x4c dinh theo pham vi bdo hd ctia

cac diém yéu cau bdo hd kém theo.
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YEU CAU BAO HO

1. Phuong phap truyén thong giita cac thiét bi (Device to Device - D2D), trong d6
phuong phép nay bao gbm cac buéce:

xac dinh, boi thiét bi ngudi ding thtr nhét, gid tri ctia thong sé ma x4o tron,
trong d6 théng s6 ma x4o tron ndy bao gbm thong sb ma x4o tron riéng;

x40 tron, boi thiét bi nguoi dung thir nhét nay, bit can dugc gui theo gia tri cua
théng s6 ma x40 tron; va

giri, boi thiét bi ngudi ding thr nhat ndy, bit cin duoc giri d3 dugc x40 tron.

trong d6 budc x4c dinh, boi thiét bi ngudi ding thi nhét, gia tri cla thong sd

ma x4o tron la budc:

x4c dinh, bdi thiét bi nguoi dung thir nhit, gia tri ciia thong sb ma x40 tron
riéng theo dinh danh nhém D2D ciia thiét bi ngudi ding thi nhit va ham cat, ham

- cét dugc st dung dé cit dinh danh tir diu sau dén dau trude.

2. Phuong phép truyén théng D2D theo diém 1, trong d6 budc x4o tron, boi thiét bi
ngudi ding thir nhat, bit cin dugc gii theo gié tri cla théng s m3 x40 tron 13 cac
budc:

xac dinh, boi thit bi nguoi ding thtr nhit, gia tri ban dau clia ma x4o tron
theo gia tri cia thong s6 m3 x4o tron; va

tao ra, boi thiét bi nguoi dung thu nhét, chudi ma x4o tron theo gia tri ban dau

ctia ma x40 tron, va x4o tron bit can dugce gii nho st dung chudi ma x4o tron nay.

3. Phuong phép truyén thong D2D theo diém 2, trong d6 bude xéc dinh, boi thiét bi
ngudi ding thir nhét, gia tri ban dAu clia m3 x4o tron theo gié tri clia théng sd ma
x40 tron 1a cac budc:

x4c dinh, béi thiét bi ngudi ding thir nhét, gia tri cia thong s6 mi x4o tron

riéng 1am gi4 tri ban diu ciia ma x40 tron.
4. Phuong phap truyén thong giita cic thiét bi (Device to Device - D2D), trong d6

phuong phap nay bao gdm céc buée:

nhén, boi thiét bi ngudi dung thir hai, bit dugce gt béi thiét bi nguoi dung tha
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nhét;

xé4c dinh, béi thiét bi ngudi ding thit hai, gi tri ciia thong s6 mi x4o tron clia
thiét bi ngudi dung thir nhét, trong d6 thong sé m3 x4o tron ndy bao gdm thong sb
ma x40 trdn riéng; va

gidi xao trdn, bdi thiét bi nguoi dung thit hai, bit nhdn dugc theo gia tri cia
thong s6 ma x4o tron,

trong d6 gia tri ciia théng sé mi x40 trén riéng 13 thu ‘duoc sau khi thuc hién
thao tac trén dinh danh nhém D2D cia thiét bi ngudi ding thir nhit nhd st dung
ham dinh truégc, trong dé ham dinh trude 1a ham cit, ham cét duogc sir dung dé cit

dinh danh tir d4u sau dén dau trude.

5. Phuong phép truyén thong D2D theo diém 4, trong d6 budc gidi x40 tron, béi
thiét bi nguoi dung thr hai, bit nhan dugce theo gia tri cia thong sb m3 x40 tron 12
cac buéc:

xé4c dinh, boi thiét bi ngudi dung thir hai, gia tri ban dau ciia mi x4o tron theo
gia tri ctia thong s6 m3 x40 tron; va

tao ra, boi thiét bi ngudi dung thir hai, chudi m3 x4o tron theo gia tri ban dau

ciia ma x40 tron, va gidi x4o tron bit nhan dugc nho st dung chudi ma x4o tron nay.

6. Phuong phap truyén théng D2D theo diém 5, trong d6 budc xac dinh, boi thiét bi
ngudi ding thir hai, gi4 tri ban diu ctia ma x40 tron theo gia tri ciia théng sd mi x4o
tron 13 budc:

xé4c dinh, boi thiét bi ngudi ding thir hai, gia tri ciia théng sé mi x4o tron

riéng lam gié tri ban dau cua ma x4o tron.

7. Thiét bi nguoi dimg bao gdm:
mddun xac dinh, dugc tao cAu hinh dé x4c dinh gia tri cia théng s6 mi x40
tron, trong d6 théng sé ma x4o tron nay bao gdm thong s6 ma x4o tron riéng;
mddun x4o tron, duge tao cAu hinh dé x4o tron Ibit can duoc g theo gia tri
cua thong s6 m3 x40 trdn ma modun x4c dinh x4c dinh duoc; va

modun giri, dugc tao cau hinh de gui bit can duge giri ma mddun x4o tron da
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X340 tron.

mddun x4c dinh bao gbm:

khéi xac dinh th hai, dugc tao cAu hinh dé

x4c dinh gia tri cia thong s6 mi x40 tron riéng theo dinh danh nhém D2D cua
thiét bi ngudi ding va ham cit, ham cit dugc sit dung dé cét dinh danh tir diu sau

dén dau trude.

8. Thiét bi ngudi ding theo diém 7, trong d6 mddun x4o tron bao gdm:

khéi x4c dinh, dugc tao cdu hinh dé x4c dinh gia tri ban d4u cua m3 x40 tron
theo gi4 tri ciia thong sé ma x40 tron; va

khdi x40 tron thi nhat, dugc tao cAu hinh dé: tao ra chuSi ma x4o tron theo gia
tri ban diu clia ma x40 tron ma khéi x4c dinh xac dinh dugc, va x4o tron bit cdn

dugc gti nho st dung chudi mi x40 tron ndy.

9. Thiét bi ngudi ding theo diém 8, trong d6 khéi xac dinh dugc tao cAu hinh cu thé
dé:
xac dinh gia tri cia thong s6 ma x40 tron riéng 1am gia tri ban dau ctia ma X40

tron.

10. Thiét bi ngudi dung bao gdm:

modun nhén, duoc tao cdu hinh dé nhén bit ma thiét bi ngudi dung thi nhét
gui;

médun x4c dinh, dugc tao cdu hinh dé xac dinh gia tri cua thong sb m3 x40
tron cua thiét bi ngudi ding thtr nhét, trong d6 thong sé ma x4o tron niay bao gdbm
thong s& m3 x4o tron riéng; va

modun giai xdo tron, dugc tao cAu hinh dé giai x40 tron, theo gia tri cua thong
s6 mi x40 tron ma modun x4c dinh x4c dinh duoc, bit ma modun nhan nhan duoc;

dinh danh cum ctia cum D2D ma c¢6 thiét bi nguoi dung thir nhét;

trong d6 gia tri cia théng s6 ma x4o trén riéng 13 thu duge sau khi thuc hién
thao tac trén dinh danh nhém D2D cua thiét bj nguoi ding thit nhat nhd sir dung

ham dinh trudc, trong d6 ham nay la ham cit, ham cit dugc st dung dé cét dinh
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danh tir diu sau dén dau trude.

11. Thiét bi ngudi ding theo diém 10, trong d6 modun giai x4o tron bao gdm:

khéi x4c dinh thtr ba, dugc tao ciu hinh dé x4dc dinh gi4 tri ban diu ctia m3 x4o
tron theo gia tri cia thong sb m3 x4o tron; va

khéi giai x40 tron thir nhét, duoc tao cAu hinh dé tao ra chubi mi x4o tron theo
gia tri ban dau ciia mi x4o trén ma khéi x4c dinh thir ba x4c dinh duoc, va giai x40’

tron bit nhan dugc nhd st dung chudi ma x40 tron.

12. Thiét bi nguoi dung theo diém 11, trong d6 khdi x4c dinh thir ba duge tao cdu
hinh cu thé dé: |
xé4c dinh gia tri clia thong s6 ma x4o tron riéng 1am gia trj ban dau clia ma x4o

tron.

13. Vit luu trit may tinh doc dugc, bao gdbm chuong trinh may tinh khién may tinh
thuc thi phuong phap theo diém bat ky trong s cac diém tir 1 dén 3.

14. Vat luu trit may tinh doc dugc, bao gdm chwong trinh may tinh khién may tinh
thuc thi phuong phap theo diém bat ky trong s cac diém tir 4 dén 6.

-66-



28920

Thiét bi nguoi dung thir nhét x4ac dinh gla tri cua thong sb mé x40 tron,
trong d6 thong s6 mé x4o trén nay bao gom it nhat mot trong s cac thong
s6 sau: thong s6 ma x4o tron chung va thong sb mé x4o tron riéng

I

Thiét bi nguoi ding thir nhét x40 tron bit can duoc giri theo gia tri ciia
thong s0 ma x4o tron

:

Thiét bi ngudi dung thir nhit giri bit cAn duoc giri d4 duoc x4o tron

Fig.1

Thlet bi ngudi dung thir nhéit x4c dinh gla tri ban diu ctia ma x4o tron
theo gid tri cua thong s6 ma x40 tron

I

Thiét bi ngudi ding thir nhit tao ra chudi mi x4o tron theo gid tri ban dau
clia mi x40 tron, va x4o tron bit cAn dugc giri nhd sir dung chudi mi x4o
trOn nay

Fig.2

Thiét bi nguoi ding thir nh:éit chia gi4 tri ctia thong s6 ma x4o tron thanh
it nhat hai doan mi x40 tron

|

Thiét bi nguoi ding thtr nhét x40 trdn bit cAn dugc gl nho st dung it
nhét hai doan ma x40 tron nay

Fig.3

-67-

110

120

130

121

122

123

124



28920

Bit can duoc giri

Poan bit cin dugc gui 1

Poan bit cin duge giri 2 | CRC

Xao tron Xao0 tron

Poan ma xao
trén 1

DPoan mi x40
tron 2

Bit mi x40 tron

Fig.4
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Bit can duoc giri CRC
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/ - - / P 7
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/ _z / P s
DPoan bit can duoc xao ’ DPoan bit can duoc xao
. CRC N CRC
tron 1 tron 2
Xao tron X40 tron
Poan mi x40 tron Poan ma x4o tron
I 2
A \ / /
N\ \ / s/
N\ \ / /
\ \ / /
N\ \ / /
AN N \ ; /
N N7/ 4
Bit mi x40 trdn
Fig.5
210

Thiét bi ngudi ding thir hai nhan bit ma thiét bi ngudi dung thir nhat gui

I

Thlet bi ngum dung thir hai x4c dinh gia tri ciia thong s6 mi x40 tron cta 220

thiét bi ‘nguodi dung thir nhét, trong d6 thoéng sb ma xdo tron nay bao gom
it nh4t mét trong sb cac thong sO sau: thong sb m3 x4o tron chung va
thong s6 ma x40 trdn ri€éng

!

230
Thiét bi nguoi dung thir hai giai xdo trdn bit nhdn dugc theo gia tri cia
thong s6 ma x4o tron nay

Fig.6
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Thiét bi ngudi dung 300

Mo6dun xac dinh 310

Modun x40 tron 320

Modun giri 330

Fig.7

Thiét bj ngudi ding 400

Modun nhén 410

Modun xéac dinh 420

Mobdun giai x4o tron 430

Fig.8

-70-




28920

Thiét bi ngudi dung 500

Bo xtr 1y 510

B phat 520

Fig.9

Thiét b nguﬁﬁ dung 600

B§ thu 610

B xit Iy 620

Fig.10
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