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(57) Sang ché dé cap dén phuong phap truyén thong, thiét bi truyén thong va vat ghi co thé
doc dugc bang may tinh. Phuong phap ndy bao gdm cac budc: xac dinh, boi thiét bi thu
nhit, thong tin diéu khién thir nhat, trong d6 khi ma kiém du vong (cyclic redundancy
check, CRC) cuia thong tin diéu khién thir nhat duoc x4o tron boi bo nhan dang tam thoi
mang v tuyén thong tin hé théng (system information radio network temporary identifier,
SI-RNTI), théng tin diéu khién tht nhét mang thong tin thir nhét thong tin thir nhat duoc
sir dung dé chi bao thong tin khan cap, va thong tin khan cip gdm mot hodc nhiéu manh
thong tin trong s thong tin sau day: thong bao hé thong canh bao dong dit va song than
(earthquake and tsunami warning system, ETWS), thong bdo dich vu canh bdo di dong
thuong mai (commercial mobile alert service, CMAS), va thong bao cai bién thong tin hé
thong, trong d6 thong tin diéu khlen thir nhat 1a thong tin diéu khién dudng xubng trong hé
thong truyén thong kiéu may cai tién (enhanced machine type communication, eMTC) phat
trién dai han (long term evolution, LTE), hodc thong tin diéu khién duong xuong trong hé
thong vo tuyen moi (new radio, NR); va trong do khong gian tim kiém twong ing voi
thong tin diéu khién thir nhat khong phai la khong gian tim kiém kiéu 2; gui, boi thiét bi
thir nhat, thong tin diéu khién thir nhit toi thiét bi thr hai; va gti, boi thiét bi thir nhat,
thong tin khan cép t6i thiét bi thir hai.
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Linh vuc ky thuit dwoc dé cap

Sang ché @& cap dén linh vuc k§ thuat truyén thong, va cu thé 1a dé cap dén phuong

phép truyén thong, thiét bi truyén thong va vat ghi c6 thé doc dugc bang may tinh.
Tinh trang k§ thuit ciia sing ché

Hién nay, hé théng truyén thong thé hé thir tu, cu thé 13, hé thdng phat trién dai han
ci tién (long term evolution-advanced, LTE-A) tiép tuc cung cip dich vu truyén thong
khong day cho thiét bi nguoi dung (user equipment, UE) trong ngén han (hodc tham chi
dai han). Cu thé 13, hé théng truyén thong kiéu may cai tién (enhanced machine type
communication, eMTC) va hé théng tién hoa khac (vidy, eMTC cai tién hon nita (FeMTC),
eMTC cai tién nhiéu hon nita (eFeMTC), MTC bd sung (AMTC)) 14 cac hé théng dugc
suy ra tir hé thong LTE. Hé thdng eMTC va hé thdng tién hoa khac hoat dong trong cac hé
thdng LTE va trong cac bang tin s6 LTE. P& lam giam xubng mirc tiéu thu cong suét va
céc chi phi, thi bing thong hoat dong cua thiét bi diu cubi eMTC noi chung c6 thé twong
d6i nho va nhoé hon so véi bang thong hoat dong cia hé théng LTE. Vi du, bang thong hoat
dong cua thiét bi diu cudi eMTC c6 thé 12 mot NB bang hep. Mot NB bao gbm 6 khdi tai
nguyén vat Iy (physical resource block, PRB) lién tiép, va mot PRB bao gdm 12 séng mang
con (subcarrier, SC). Tudi tho pin cia eMTC UE twong dbi dai do cac dic tinh ching han
nhur mirc tiéu thu céng sudt thap va thoi gian ng dai cia eMTC UE, va dugc dy tinh 13
xap xi 10 nam.

Pé 1am giam mirc tidu thu cong sudt va do phirc tap phét hién cta cac thiét bj diu
cudi eMTC, dbi véi thiét bj ddu cubi eMTC trong trang thai dugc két nbi, thi chi khong
gian tim kiém chi danh riéng ngudi ding va khong gian tim kiém chung kiéu 0 (Type0) ma
duoc st dung dé truyén thong tin diéu khién cong suét ciia nhém thiét bi ddu cudi (nhém
UE) ¢6 thé dugc phat hién.

Trong k§ thuat hién c6, théng tin khan cip (vi dy, thong tin hé thdng canh béo dong
d4t va song than (earthquake and tsunami warning system, ETWS), thong tin dich vu canh
b4o di dong thuong mai (commercial mobile alert service, CMAS), va thong tin ma dugc
st dung dé chi béo cai bién thong tin hé théng (system information modification)) duoc

mang trong ban tin hé théng. P& 1am giam mirc tiéu thu cong suét, thi thiét bi ddu cudi
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eMTC khong cip nhat ban tin hé théng thudng xuyén. Do d6, khi c6 ban tin khén cép, thi
tram gdc thong bao cho thiét bi du cudi bang cach sir dung ban tin tim goi hodc thong tin
chi bdo truc tiép. Tuy nhién, ban tin tim goi hodc thong tin chi bao truc tiép duoc mang
trong khong gian tim kiém chung kiéu 2 (Type2), va thiét bi d4u cudi eMTC trong trang
thai dugc két ndi khong giam sat khéng gian tim kiém nay. Do d6, thiét bi diu cudi eMTC
trong trang thai duoc két ndi khong thé thu théng bao ban tin khan cap.

Theo mot giai phap c6 thé, thiét bi dau cudi eMTC trong trang thai dugc két ndi dugc
cho phép dé giam sat ca khong gian tim kiém Type2 va khong gian tim kiém danh riéng
nguoi dung, néi cach khac, thiét bj dau cubi eMTC trong trang thai dugc két ndi duoc cho
phép dé thu ban tin tim goi hodc thong tin chi béo tryc tiép. Tuy nhién, vi ban tin tim goi
va khoéng gian tim kiém danh riéng nguoi dung c6 thé duoc dit trén cac biang hep khac
nhau, nén thiét bi diu cudi eMTC cin phai gidm sat dong thoi hai bang hep. Do d6, do

phtrc tap nguoi dung va muec ti€u thu cong sudt ngudi ding ting 1én déng ké.
Ban chit k§ thuit ciia sang ché

Céc phuong 4n cia sang ché dé xuit phuong phap va thiét b truyén thong, dé giai
quyét van dé trong k¥ thuat hién c6 ma @6 phirc tap va mirc tiéu thu cong suit tuong dbi
cao khi thiét bi dau cudi eMTC trong trang thai dugc két ndi thu thong bao ban tin khén
cap.

Theo khia canh thtr nhit, mot phuong 4n clia sang ché @ xuét phuong phap truyén
thong. Phuong phép nay bao gdm cac buéc: thiét bi th nhét x4c dinh thong tin diéu khién
thir nhét, trong d6 thong tin diéu khién thir nhit mang thong tin thir nhét, va thong tin thit
nhét duoc st dung d& chi bao thong tin khin cip; va thong tin didu khién thir nhat 13 thong
tin diéu khién dinh dang-3, thong tin didu khién dinh dang-3A, thong tin diéu khién dinh
dang-6-0A, thong tin diéu khién dinh dang-6-0B, thong tin diéu khién dinh dang-6-1A,
hodc thong tin didu khién dinh dang-6-1B. Thiét bi thir nhit giri thong tin diéu khién tht
nhat t6i thiét bi thtt hai. Ngoai ra, thiét bi thir nht giri théng tin khin cép t6i thiét bi tht
hai.

Theo phuong 4n ndy cla sang ché, thiét bi thir nhit ¢6 thé chi bao thiét bi thi hai dé
thu thong tin khan cip bang cach sir dung thong tin diéu khién dinh dang-3, dinh dang-3A,
dinh dang-6-0A, dinh dang-6-0B, dinh dang-6-1A, hodc dinh dang-6-1B. Thong tin diéu
khién dinh dang-3 va thong tin diéu khién dinh dang-3A 13 thong tin diéu khién nhom, va
dugc mang trong khong gian tim kiém chung Type0; va thong tin diéu khién dinh dang-6-
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0A, thong tin didu khién dinh dang-6-0B, thong tin diéu khién dinh dang-6-1A, va thong
tin diéu khién dinh dang-6-1B 14 thong tin danh riéng nguoi ding, va dugc mang trong
khong gian tim kiém danh riéng nguoi dung. Do do, thiét bi thir hai khong can phai giam
sat khong gian tim kiém Type2 khi thu thong tin khén cip, sao cho dd phtrc tap nguoi dung
khong bi tang 1én, va muc ti€u thu cong suit nguoi ding dugc lam gidm xudng.

So v&i mdt cach thic, trong k§ thuét hién c6, dé 1am ting cac bit trong thong tin didu
khién danh riéng nguoi ding dé chi bao thong tin khén cép, thi thong tin didu khién, dugc
stt dung trong phuong 4n nay cua sang ché, theo cac dinh dang dugc d& cap & trén khong
can phai chi bo thong tin khan cép bing cach 1am tang céc bit bd sung. Do d6, c6 thé tranh
lam tdng cua cac mao dau thong tin didu khién, c6 thé tranh thém dugc viéc 1am giam
xudng hiéu quéa phd tn, va c6 thé tranh 1am ting mirc tiéu thu cong suét ngudi ding.

Ngoai ra, thong tin diéu khién dinh dang-3 va théng tin didu khién dinh dang-3A 1a
thong tin diéu khién nhém, cu thé 13, thiét bj thir nhét, ching han nhu thiét bi mang, ¢6 thé
giri thong tin chi béo t6i nhidu thibt bi thit hai, ching han nhu c4c thiét bi dau cudi, bang
cach stt dung mot manh thong tin cia thong tin diéu khién, do d6 tranh lang phi c4c tai
nguyén cua thiét bi thir nhét, va 1am giam xudng muc tidu thy cong sudt ctia thiét bj thir
nhét.

Theo mot phuong an c6 thé, théng tin didu khién thtr nhét 13 thong tin diéu khién
dudng xudng.

Theo mdt phuong 4n c6 thé, thong tin didu khién thir nhat c6 thé 14 thong tin diéu
khién dinh dang-3 hodc thong tin diéu khién dinh dang-3A, K s6 1énh diéu khién cong suét
truyén (transmit power control command number, TPC command number) trong thong tin
didu khién tha nhit duoc sit dung dé chi bao thong tin thir nhét, va K 1a sé nguyén 16n hon
hoac béng 1. S 1énh TPC cling cé thé dugc goi 1a 1énh TPC, va mdi 1énh TPC bao gém
hai bit. Theo phuong an dugc dé cip & trén, thong tin thir nhit dugc chi bio bang cach st
dung 1&énh TPC cta thong tin diéu khién dinh dang-3 hoic thong tin diéu khién dinh dang-
3A, sao cho thong tin diéu khién thi nhét c6 thé chi bao thong tin thir nhit ma khong lam
thay ddi sé lugng bit. Do d6, khong can ting thém bit bd sung dé chi bao théng tin khan
cp, c6 thé tranh 1am ting cic mao dAu théng tin diéu khién, c6 thé tranh 1am giam xudng
hiéu qua phd tan, va tranh 1am ting mc tiéu thy cong suit ngudi dung. Ngoai ra, thong tin
didu khién dinh dang-3 va thong tin didu khién dinh dang-3A 1a théng tin diéu khién nhém,
cu thé 13, thiét bi tht nhét, ching han nhu thiét bj mang, c6 thé giri thong tin chi béo ti
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nhidu thiét bi thir hai, chng han nhu céc thiét bi ddu cudi, bang cach st dung mot manh
thong tin ctia thong tin didu khién, do d6 tranh lang phi c4c tai nguyén cia thiét bi thir nhét,
va 1am giam xuéng mirc tiéu thy cong suét ctia thiét bi the nhit. Hon nira, thong tin diéu
khién dinh dang-3 va théng tin diéu khién dinh dang-3A dugc mang trong khong gian tim
kiém chung Type0. Do do, thiét bi thr hai khong can phai gidm sat khong gian tim kiém
Type2 khi thu thong tin khan clp, sao cho do phirc tap ngudi dung khong bi ting 1én, va
mire tiéu thu cong suit ngudi ding dugc 1am gidm xubng. Ngoai ra, giao thirc hién c6 chi
cAn phai cai bién khéng dang ké.

Theo phwong 4n duge d& cap & trén, K 1énh TPC ¢6 thé khong duoc gan cho thiét bi
thir hai bt ky d& truyén thong tin didu khién cong sut truyén, nhung dugc st dung dé chi
béo thong tin thi nhét.

Theo mdt phuong 4n c6 thé, thong tin didu khién thir nhat con c6 thé bao gdm M Iénh
TPC (hoic sb 1énh TPC), M lénh TPC dugc sit dung dé chi bdo cac 1énh diéu khién cong
suét truyén ctia H thiét bi tht hai, va M va H 13 céc s6 nguyén 16n hon hogc bang 0.

Theo mdt phuong an c6 thé, K 1énh TPC duoc dinh trude, hodc K 1énh TPC dugc xac
dinh boi thiét bi thtr nht va duge tao cdu hinh danh cho thiét bi thir hai bang cach sir dung
bao hiéu 16p cao hon.

Theo mot phuong 4n c6 thé, thong tin diéu khién thir nhét 13 théng tin didu khién dinh
dang-3 hoic thong tin didu khién dinh dang-3A, Q bit, khac v6i 1énh TPC, trong thong tin
didu khién tht nhit duoc sir dung dé chi bao thong tin thu nhét, va Q 14 sé nguyén 16n hon
hogc bing 1. Tuc 13, thong tin didu khién thir nhat bao gdm Q bit va N 1énh TPC, Q bit
dugce st dung dé chi bao thong tin thit nhét, va N 1énh TPC dugc sit dung dé chi bao (hoic
truyén) thong tin didu khién cong suit truyén cua nhiéu thiét bi thir hai. Theo phuong 4n
dugc d& cap & trén, thong tin diéu khién dinh dang-3 va théng tin diéu khién dinh dang-3A
2 thong tin didu khidn nhém, cu thé 1a, thiét bi thir nhat, chdng han nhu thiét bi mang, ¢6
thé gui thong tin chi bao toi nhiéu thiét bi tht hai, chéng han nhu céc thiét bi dau cudi,
bing cach sir dung mdt manh thong tin cua thong tin diéu khién, do d6 tranh lang phi céc
tai nguyén ctia thiét bi thir nhét, va 1am giam xubng muc tiéu thy cong suét cta thiét bi thir
nhét. Hon nita, thong tin didu khién dinh dang-3 va thong tin diéu khién dinh dang-3 A duoc
mang trong khong gian tim kiém chung Type0. Do dé, thiét bi thir hai khong can phai gidm
sat khong gian tim kiém Type2 khi thu thong tin khan cép, sao cho @0 phirc tap ngudi dung

khéng bi ting 1én, va muc tiéu thu cong suat nguoi ding duge lam gidm xudng. Ngoai ra,
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giao thirc hién ¢6 chi cAn phai cai bién khong déng ké.

Theo mot phuong 4n ¢6 thé, thong tin didu khién thir nhat 12 thong tin diéu khién dinh
dang-3 hodc thong tin didu khién dinh dang-3A, thong tin didu khién thir nhét bao gdm Q
bit, Q bit dugc st dung dé chi bao thong tin thir nhét, va Q 1a sb nguyén I6n hon hodc bé'mg
1. Theo phuong 4n dugc dé cap & trén, thong tin diéu khién thir nhét c6 thé dugc st dung
dé chi chi bao thong béao thong tin khin cdp, nhung khong can phai duoc sir dung dé chi
béo (hodc truyén) thong tin didu khién cong suét truyén.

Theo mot phuong 4n 6 thé, truée khi giri thong tin diéu khién thtr nhét t6i thiét bi
thit hai, thi thiét bi thir nhat c6 thé xac dinh thong tin thit hai, trong d6 thong tin tht hai
duoc sit dung dé chi bao rang thong tin diéu khién tha nhit bao gdm thong tin thir nhét; va
gui thong tin thir hai t6i thiét bi tht hai. Theo phuong an dugc dé cap & trén, sau khi thu
thong tin thit hai, thi thiét bi thi hai ¢6 thé nhan thong tin thit nhét tir thong tin diéu khién
thir nhat, do do cai thién do chinh x4c ciia viéc nhan thong bao thong tin khan cép.

Theo mdt phuong 4n c6 thé, thong tin diéu khién tht nhét c6 thé 12 thong tin diéu
khién dinh dang-6-1A hoc thong tin didu khién dinh dang-6-1B; va khi tt ca cac bit cua
truong gan khdi tai nguyén cla thong tin didu khién thir nhat dugc thiét dit 13 1, truong
thit nhét ctia thong tin didu khién tht nhit duoc sir dung dé chi bao thong tin thit nhét. Theo
phuong an dugc dé cap & trén, thong tin diéu khién dinh dang-6-1A va thong tin diéu khién
dinh dang-6-1B 14 c4c ban tin danh riéng nguodi dung va dugc mang trong khong gian tim
kiém danh riéng nguoi ding. Do d6, thiét bi thit hai khong cin phai gidm s4t khong gian
tim kiém Type?2 khi thu théng tin khén cép, sao cho do phirc tap ngudi ding khong bi tang
1én, va murc tidu thu cong suit ngudi ding duge 1am giam xubng. Ngoai ra, theo phuong
4n duoc dé cap & trén, thong tin khan cép duoc chi bao béng cach str dung céc trang thai
du thira ctia thong tin diéu khién dinh dang-6-1A va thong tin didu khién dinh dang-6-1B,
do d6 tranh 1am ting c4c mao diu thong tin diéu khién, 1am gidm mtc tiéu thy cong suét
ngudi dung, va cai thién hiéu qua tai nguyén hé théng.

Theo mdt phuong 4n c6 thé, truong thir nhét c6 thé 13 truong chi s mit na kénh truy
nhép ngau nhién vt ly (physical random access channel, PRACH Mask index).

Theo mot phuong 4n c6 thé, thong tin diéu khién thtr nhét co6 thé 13 thong tin didu
khién dinh dang-6-0B; va khi tit c4 cAc bit clia trudong so dd diéu bién va ma hoa ciia thong
tin didu khién tht nhét duoc thiét dat 1a 1, treong thir hai ctia thong tin didu khién thtr nhit
duoc st dung dé chi bao thong tin thir nhat; hodc thong tin diéu khién thtr nhat c6 thé 1a
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thong tin didu khién dinh dang-6-0A; va khi tAt ca céc bit cta truomg gan khéi tai nguyén
ctia thong tin didu khién tht nhat duoc thiét dat 13 1, truong thi ba cta thong tin diéu khién
thir nhit duoc stt dung dé chi bao thong tin thit nhit. Theo phwong an dugc dé cap & trén,
thong tin diéu khién dinh dang-6-0A va thong tin didu khién dinh dang-6-0B 1a c4c ban tin
danh riéng nguoi dung va dugc mang trong khong gian tim kiém danh riéng ngudi ding.
Do d6, thiét bi thtr hai khong cAn phai gidm sat khéng gian tim kiém Type?2 khi thu thong
tin khan cép, sao cho do phirc tap ngudi dung khdng bi ting 1én, va mirc tiéu thu cong sudt
nguoi dung dugc lam giam xubng. Ngoai ra, theo phuong 4n dugc dé cap & trén, thong tin
khan cdp dugc chi bao bang cach st dung céc trang thdi du thira cua thong tin diéu khién
dinh dang-6-0A va thong tin diéu khién dinh dang-6-0B, do d6 tranh 1im ting céc mao dau
thong tin diéu khién, 1dm gidm muec tiéu thy cong suit nguoi dung, va cai thién hiéu qua
tai nguyén hé thong.

Theo mot phwong 4n ¢6 thé, ma kiém du vong (cyclic redundancy check, CRC) cta
thong tin diéu khién thir nhit c6 thé dugc xdo tron béi mé x4o tron thi nhat, trong d6 ma
x40 tron thi nhit c6 thé 12 bo nhan dang tam thdi mang vo tuyén thong tin hé théng (system
information radio network temporary identifier, SI-RNTI).

Theo mdt phuong 4n cé thé, khi ma CRC cia thong tin diu khién tho nhét dugc x40
tron béi ma xdo tron thit hai, théng tin didu khién thir nhat c6 thé chi bao gbém thong bao
thong tin khin cip hodc thong tin diéu khién thir nhét duoc st dung dé chi bao ring thong
tin th nhat hodc thong tin didu khién thir nhit bao gdm thong tin khén cép, trong d6 ma
x40 tron thtt hai c6 thé 1a SI-RNTL.

Theo mot phuong 4n ¢6 thé, thong tin khin cip c6 thé bao gdm mot hoic nhidu manh
thong tin trong s6 thong tin sau day: thong tin ETWS, thong tin CMAS, va thong tin ma
duogc st dung dé chi béo cai bién thong tin hé théng. Thong tin ETWS, thong tin CMAS,
va thong tin ma duoc sir dung dé chi bio cai bién thong tin hé thdng c6 thé 1an lugt dugc
goi 12 chi bdo ETWS hodc thong bao ETWS (ETWS indication hodc ETWS notification),
chi bAo CMAS hoic thong bdo CMAS (CMAS indication hogc CMAS notification), va chi
b4o cai bién thong tin hé théng hodc thong bio cii bién thong tin hé théng (system
information modification indication hodc system information modification notification).

Theo khia canh thtr hai, m§t phuong 4n cua sang ché dé xuit phuong phap truyén
thong. Phuong phép nay bao gdm céc bude: thiét bi thir hai thu thong tin didu khién thir
nhét duge giri boi thiét bi thir nht, trong d6 thong tin didu khién thir nhit mang thong tin
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thir nhat, va thong tin thir nhat dugc st dung d2 chi bao thong tin khin cp; va thong tin
didu khién thir nhat 12 thong tin diu khién dinh dang-3, théng tin diéu khién dinh dang-
3A, thong tin diéu khién dinh dang-6-0A, thong tin diéu khién dinh dang-6-0B, thong tin
diéu khién dinh dang-6-1A, hoic thong tin diéu khién dinh dang-6-1B. Thiét bi thr hai thu
thong tin khin cip dua trén thong tin thi nhét trong thong tin diéu khién tht nhét.

Theo phuong é4n nay cua sang ché, thiét bi thit nhét c6 thé chi bao thiét bi thir hai dé
thu thong tin khén cAp bing cach st dung thong tin didu khién dinh dang-3, dinh dang-3A,
dinh dang-6-0A, dinh dang-6-0B, dinh dang-6-1A, hodc dinh dang-6-1B. Thong tin diéu
khién dinh dang-3 va thong tin diéu khién dinh dang-3A 13 thong tin diéu khién nhom, va
- dugc mang trong khong gian tim kiém chung Type0; va thong tin didu khién dinh dang-6-
0A, thong tin didu khién dinh dang-6-0B, thong tin diéu khién dinh dang-6-1A, va thong
tin diéu khién dinh dang-6-1B 1a c4c ban tin danh riéng nguoi ding, va duoc mang trong
khong gian tim kiém danh riéng ngudi ding. Do do, thiét bi thir hai khong cn phai giam
sat khong gian tim kiém Type2 khi thu thong tin khén cép, sao cho do phirc tap ngudi dung
khong bi tang lén, va muec tiéu thu cong suit ngudi dung duge 1am gidm xubng.

So v6i mot cach thire, trong k¥ thuat hién co, dé 1am tang cac bit trong thong tin diéu
khién danh riéng ngudi ding dé chi bao thong tin khan cp, thi thong tin diéu khién, dugc
st dung trong phuong 4n nay cua sang ché, theo cac dinh dang duoc dé cap & trén khong
cin phai chi bao thong tin khén cép bang cach 1am ting cac bit bd sung. Do dé, c6 thé tranh
lam tang cla cic mao dau thong tin didu khién, c6 thé tranh thém dugc viéc lam gidm
xudng hiéu qua phd tan, va c6 thé tranh 1am tdng muc tiéu thu cong suit ngudi ding.

Ngoai ra, thong tin diéu khién dinh dang-3 va thong tin diéu khién dinh dang-3A 13
thong tin diéu khién nhém, cu thé 13, thiét bi thit nhét, ching han nhu thiét bi mang, c6 thé
gtri thong tin chi béo t6i nhidu thiét b thir hai, ching han nhu c4c thiét bi dau cudi, bing
cach st dung mot manh thong tin cia thong tin didu khién, do d6 tranh lang phi cac tai
nguyén cta thiét bi th nhét, va lam giam xubng mirc tiéu thu cong sudt ctia thiét bi thir
nhét.

Theo mot phuong 4n c6 thé, théng tin diéu khién thtr nhit 13 théng tin diéu khién
duong xudng.

Theo mot phuong 4n co thé, thong tin didu khién thir nhét c6 thé 1a thong tin diéu
khién dinh dang-3 hoac thong tin diéu khién dinh dang-3A, K sb 1énh TPC trong thong tin

diéu khién tht nhit dugc st dung dé chi bao thong tin thit nhét, va K 14 sé nguyén 16n hon
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hoiic bing 1. 6 1énh TPC c6 thé dugc goi 1a 1énh TPC, va mdi 1énh TPC bao gdm hai bit.
Theo phuong &n dugc dé clp 0 trén, thong tin thir nhét c6 thé duge chi bao b%lng cach st
dung 1énh TPC cua thong tin diéu khién dinh dang-3 hodc thong tin diéu khién dinh dang-
3A, sao cho thong tin diéu khién thi nhét c6 thé chi bao thong tin thir nhat ma khong lam
thay ddi sé lwong bit. Do d6, khong cAn tang thém bit bd sung dé chi bao thong tin khin
cp, c6 thé tranh 1am ting cac mao dAu thong tin didu khién, co thé tranh 1am giam xudng
hiéu qua pho tan, va trdnh 1am ting muc tiéu thu cong sult nguoi ding. Ngoai ra, thong tin
didu khién dinh dang-3 va thong tin didu khién dinh dang-3A 1a thong tin diéu khién nhém,
cu thé 1, thiét bi thi nhét, ching han nhu thiét bi mang, c6 thé giti thong tin chi bao tdi
nhidu thiét bi thtt hai, ching han nhu céc thiét bi diu cudi, bing cach st dung mot méanh
thong tin ctia thong tin didu khién, do d6 tranh lang phi cac tai nguyén clia thiét bi thir nhét,
va lam giam xudng mirc tiéu thu cong suét cta thiét bi thr nhit. Hon nira, thong tin diéu
khién dinh dang-3 va thong tin diéu khién dinh dang-3A dugc mang trong khong gian tim
kiém chung Type0. Do d6, thiét bi thir hai khong cin phai gidm sat khong gian tim kiém
Type2 khi thu théng tin khin cAp, sao cho d¢ phtc tap ngudi dung khong bi tang 1én, va
mtc tiéu thy cong sudt ngudi ding dugce 1am gidm xubng. Ngodi ra, giao thirc hién c6 chi
cin phai cai bién khéng dang ké.

Theo phuong an duogc dé cép o trén, K 1énh TPC c6 thé khong dugce gan cho thiét bi
thi hai bat ky dé truyén thong tin didu khién cong suit truyén, nhung dugc st dung dé chi
bao thong tin thir nhét.

Theo mot phuong an c6 thé, thong tin didu khién thu nhét con c6 thé bao gdm M lénh
TPC (hodc sé 1énh TPC), M 1énh TPC duge st dung dé chi béo cac 1énh diéu khién cong
suét truyén ctia H thiét bi thr hai, va M va H 12 c4c s6 nguyén 16n hon hodc bang 0.

Theo mot phuwong an co thé, K 1énh TPC ¢6 thé dugc dinh trude, hodc K 1énh TPC
¢6 thé dwoc xéc dinh béi thiét bi thir hai bing cach thu bao hiéu 16p cao hon dugc giri boi
thiét bi thir nhét.

Theo mot phuong an c6 thé, thong tin didu khién tht nht c6 thé 1a thong tin diéu
khién dinh dang-3 hodc thong tin diéu khién dinh dang-3A, Q bit, khac v6i 1énh TPC, trong
thong tin diéu khién tht nhét duoc st dung dé chi bao thong tin thir nht, va Q 13 s6 nguyén
16n hon hodc béng 1. Tc 13, thong tin diéu khién tht nhét bao g@)m Q bit va N Iénh TPC,
Q bit dugc st dung dé chi bao thong tin thir nhét, va N 1énh TPC duoc sit dung dé chi bao

(hodc truyén) thong tin didu khién cong suét truyén cia nhiéu thiét bi thir hai. Theo phuong
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an dugc dé cap & trén, thong tin diéu khién dinh dang-3 va thong tin diéu khién dinh dang-
3A 14 thong tin didu khién nhom, cu thé 13, thiét bi thir nhat, ching han nhu thiét bi mang,
c6 thé giri thong tin chi béo t6i nhidu thiét b thw hai, ching han nhu céc thiét bi dau cubi,
bang cach stir dung mot manh thong tin cia thong tin didu khién, do d6 tranh lang phi céac
tai nguyén cua thiét bi thir nhét, va 1am giam xubng mirc tiéu thu cong suét ctia thiét bi thir
nhAt. Hon nita, thong tin diéu khién dinh dang-3 va thong tin diéu khién dinh dang-3A dugc
mang trong khong gian tim kiém chung Type0. Do d6, thiét bi thir hai khong can phai giam
sat khong gian tim kiém Type2 khi thu thong tin khén cip, sao cho @6 phtrc tap ngudi ding
khéng bi ting 1én, va mirc ti€u thu cong suit ngudi dung dugc lam giam xudng. Ngoai ra,
giao thirc hién c6 chi can phai cai bién khong déng ké.

Theo mot phuong an co thé, thong tin diéu khién thir nhAt 12 thong tin didu khién dinh
dang-3 hodc thong tin didu khién dinh dang-3A, thong tin didu khién thtr nhit bao gdm Q
bit, Q bit duoc sir dung dé chi bao thong tin thi nhét, va Q 12 sb nguyén 16n hon hodc bing
1. Theo phuong an dugc dé cap & trén, thong tin didu khién thtr nhit c6 thé duoc sir dung
@2 chi chi bao thong bao thong tin khin cAp, nhung khong cin phai duoc sit dung dé chi
bao (hodc truyén) thong tin didu khién cong suét truyén.

Theo mdt phuong 4n c6 thé, truée khi thu thong tin diéu khién thir nhét dugc giri béi
thiét bi thir nhat, thi thiét bi thtt hai c6 thé thu thong tin thir hai dugc g boi thiét bi the
nhét, trong d6 thong tin thtr hai dugc sir dung dé chi bao rang thong tin diéu khién tht nhét
bao gdm thong tin thir nhit. Theo phwong én dugc dé cap & trén, sau khi thu thong tin thir
hai, thi thiét bi thtt hai c6 thé nhén thong tin thi nhit tir thong tin diéu khién thi nhét, do
d6 cai thién d6 chinh x4c cua viéc nhén thong bao thong tin khan cép.

Theo mdt phuong an céd thé, thong tin didu khién thir nhét c6 thé 13 thong tin diéu
khién dinh dang-6-1A hodc thong tin diéu khiéh dinh dang-6-1B; va khi tAt ca cac bit clia
treong gan khéi tai nguyén cta thong tin didu khién thtr nhat duoc thiét dat 13 1, truong
thir nhat ctia thong tin diéu khién thi nhét dugc sir dung dé chi bao thong tin thir nhét. Theo
phuong an dugc dé cap & trén, thong tin diéu khién dinh dang-6-1A va thong tin diéu khién
dinh dang-6-1B 14 c4c ban tin danh riéng ngudi dung va duge mang trong khong gian tim
kiém danh riéng ngudi ding. Do d6, thiét bi thtr hai khong can phai gidm sat khong gian
tim kiém Type2 khi thu thong tin khin cp, sao cho d9 phirc tap ngudi ding khong bi tang
1én, va muc tiéu thu cong sudt ngudi ding dugc lam gidm xubng. Ngoai ra, theo phuong

an duogc dé cip O trén, thong tin khén C'ép dugc chi bao béng cach str dung céc trang thai
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du thira ciia thong tin didu khién dinh dang-6-1A va thong tin didu khién dinh dang-6-1B,
do d6 tranh 1am ting cic mao dAu thong tin didu khién, 1am gidm mc tiéu thu cong suit
ngudi dung, va cai thién hi¢u qua tai nguyén hé théng.

Theo mdt phuong &n c6 thé, trwong thir nhét c6 thé 1a truomg chi s6 mat na PRACH.

Theo mot phuong 4n cé thé, thong tin diéu khién thtr nhét c6 thé 1a thong tin diéu
khién dinh dang-6-0B; va khi t4t ca cAc bit ciia truong so d6 diéu bién va ma hoa ctia thong
tin didu khién thir nhat dugc thit dat 1a 1, truong tht hai cia théng tin didu khién thir nhat
duogc st dung @& chi bao thong tin thir nhét; hodc thong tin didu khién thtr nhét c6 thé la
thong tin diéu khién dinh dang-6-0A; va khi tAt ca céc bit cta truong gan khéi tai nguyén
ctia thong tin diéu khién thir nhét duoc thiét dat 13 1, truong thi ba cta thong tin diéu khién
th@ nhit dugc st dung dé chi bao théng.tin thir nhét. Theo phuong 4n dugc dé cip & trén,
thong tin didu khién dinh dang-6-0A va théng tin didu khién dinh dang-6-0B la cac ban tin
danh riéng nguoi dung va dugc mang trong khong gian tim kiém danh riéng ngudi dung.
Do d6, thiét bi thir hai khong cin phai gidm sat khong gian tim kiém Type?2 khi thu thong
tin khén cip, sao cho do phtrc tap ngudi ding khong bi ting 1én, va mirc tiéu thy cong suét
ngudi ding dwoc 1am giam xudng. Ngoai ra, theo phuong 4n dugc dé cap & trén, thong tin
khin cip duge chi bao bang cach str dung céc trang thai du thira clia thong tin diéu khién
dinh dang-6-OAAve‘1 thong tin didu khién dinh dang-6-0B, do d6 tranh 1am ting cic mao dau
thong tin didu khién, 1am giam murc tidu thu cong suit nguoi ding, va cai thién hiéu qua
tai nguyén heé thong.

Theo mot phuong 4n c6 thé, ma CRC cua thong tin didu khién thtr nhit c6 thé dugc
x40 tron boi mé x40 tron th nhat, trong d6 ma x4o trén thir nhét c6 thé 1a SI-RNTI.

Theo mdt phurong 4n c6 thé, khi ma CRC ctia thong tin diéu khién thir nhat dugc x40
tron béi ma x4o tron thi hai, thong tin didu khién thir nhét ¢6 thé chi bao gbm thong béo
thong tin khan cip hodic thong tin didu khién thi nhit duoc st dung dé chi bao ring thong
tin th nhét hodc théng tin diéu khién thi nhét bao gébm thong tin khén cép, trong d6 ma
x40 tron thtt hai c6 thé 1a SI-RNTL

Theo mot phuong an c6 thé, thong tin khan cép c6 thé bao gdm mot hodc nhidu manh
thong tin trong sd thong tin sau ddy: thong tin ETWS, thong tin CMAS, va thong tin ma
duoc st dung dé chi béo cai bién thong tin hé théng. Thong tin ETWS, thong tin CMAS,
va thong tin ma dugc st dung dé chi béo cai bién thong tin hé théng c6 thé 1an lugt duoc

goi 1a chi bdo ETWS hodc thong bdo ETWS (ETWS notification hodc ETWS indication),
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chi bao CMAS hoic thong bio CMAS (CMAS notification hodac CMAS indication), va chi
b4o cii bién thong tin hé théng hodc thong bao cii bién thong tin hé thong (system
information modification notification hodc system information modification indication).

Theo khia canh thir ba, sang ché dé xuit thiét bi. Thiét bi nay c6 thé 1a thiét bi thtr
nhét, thiét bi tht hai, hoic chip. Thiét bi ndy c6 chirc ning dé thuc hién phuong an bat ky
ctia khia canh thir nhit ho#c khia canh thit hai. Chic ning ndy c6 thé duoc thuc hién bang
phan cing, hoic c6 thé dugc thyuc hién bing phan cimg thyuc hién phan mém tuong tmg.
Phén cimg hoic phin mém bao gdm mot hodc nhiéu médun twong tng véi chitc nang duge
dé cap & trén.

Theo khia canh thtt tu, thiét bi duge d& xuat. Thiét bi nay bao gdbm bd xit Iy, giao dién
truyén thong, va bo nhé. Giao dién truyén thong dugc tao cAu hinh dé truyén théng tin,
va/hoic ban tin, vi/hodc dit lidu gitta thiét bi nay va thiét bj khac. B nhé duge tao cau
hinh d& luu céc 1énh thue hién bing mdy tinh. Khi thiét bi ndy chay, thi bd x& 1y thuc hién
cac 1énh thuc hién béng may tinh dugc luu trong bd nhd, sao cho thiét bi nay thyc hién
phuong phap truyén thong theo khia canh thit nhit hodc phwong 4n c6 thé bét ky cta khia
canh tht nhét, hoic phuong phép truyén thong theo khia canh thir hai hodc phwong 4n c6
thé bét ky cua khia canh thit hai.

Theo khia canh th& nim, sang ché con dé xuét hé théng. Hé thdng nay bao gbm thiét
bi thir nhit theo phuong an bét ky cua khia canh thi nhét va thiét bi thi hai theo phwong
an bt ky ctia khia canh thit hai.

Theo khia canh thir sau, sang ché dé xuét vat ghi co thé doc dugc bang may tinh. Vat
ghi ¢6 thé doc dugce bing may tinh luu céc 1énh. Khi cac 1énh ndy chay trén mdy tinh, thi
may tinh nay dugc cho phép thuc hién phuong phap theo mdi khia canh dugc d& cap & trén.

Theo khia canh thtr by, sang ché con dé xuét san phdm chuong trinh may tinh bao
gbm cac 1énh. Khi san phim chuong trinh m4y tinh chay trén mdy tinh, thi mdy tinh nay
duoc cho phép dé thuc hién phwong phap theo mdi khia canh dugc dé cap ¢ trén.

MO ta vén tit cac hinh vé

Fig.1 14 hinh v& so d6 c4u tric cua hé théng truyén théng theo mot phuong 4n cua
sang ché;

Fig.2 12 hinh v& Iuu db ctia phuong phap truyén thong theo mdt phuong 4n clia sang
ché;

Fig.3 12 hinh v& so d0 két cAu cua thiét bi truyén thong theo mot phuong 4n cla sang
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ché; va
Fig.4 1a hinh v& so dd két cAu cua thiét bi truyén thong theo mdt phuong 4n cia sang

7
A

che.
Mo ta chi tiét sang ché

Phin sau day con mo ta chi tiét cac phwong 4n clia sang ché c6 dua vao céc hinh vé
kém theo.

Phuong phép truyén thong duge dé xuét theo sang ché c6 thé duge ap dung cho céc
hé théng truyén thong khac nhau. Vi duy, cac hé théng truyén thong c6 thé 13 hé théng van
vat két ndi internet (internet of things, IoT), hé théng van vat két ndi Internet bang hep
(narrowband internet of things, NB-IoT), va h¢ théng phat trién dai han (long term
evolution, LTE); hodc co thé 1a hé théng truyén thong thé hé thit nam (fifth generation, 5G),
chu triic hdn hop cua LTE va 5G, hé théng v6 tuyén méi (new radio, NR) trong 5G, hé
thdng toan cau danh cho truyén thong di dong (global system for mobile communication,
GSM), hé théng truyén thong di dong toan cau (universal mobile telecommunications
system, UMTS), hé thdng da truy nhap phan chia theo mé (code division multiple access,
CDMA), va hé théng truyén thong méi xuét hién trong su phét trién truyén thong twong
lai. Phuong phép truyén thong duoc d@ xuét theo phuong 4n nay clia sang ché c6 thé duoc
str dung mién 12 mot thuc thé trong hé théng truyén thong c6 thé giri thong tin diéu khién
duoc str dung dé 14p lich khdi van chuyén va gui va thu khéi van chuyén, va thuc thé khéc
trong hé thdng truyén thong co thé thu thong tin diéu khién dugc sir dung dé 1ap lich khoi
vén chuyén va thu va giri khéi van chuyén.

Thiét bi dau cudi theo cac phuong 4n clia sing ché 12 thiét bi cung cip kha nang két
ndi thoai va/hoic dir liéu cho ngudi dung, vi du, thiét bi cAm tay hodc thiét bi duoc lép trén
phuong tién van chuyén c6 chirc nang két ndi khong dy. Thiét bi diu cudi con c6 thé 1a
thiét bi xir 1y khac dwoc két néi véi bd didu bién/giai diéu bién khong day. Thiét bi dau
cubi c6 thé truyén thong v6i mdt hodc nhiéu mang 16i qua mang truy nhép vo tuyén (radio
access network, RAN). Thiét bi ddu cudi ciing c6 thé duoc goi 1a dau cubi khong day, don
vi thué bao (subscriber unit), tram thué bao (subscriber station), tram di dong (mobile
station), thiét bi di dong (mobile), tram & xa (remote station), diém truy nhap (access point),
dAu cubi ¢ xa (remote terminal), ddu cudi truy nhép (access terminal), d4u cudi ngudi ding
(user terminal), phuong tién nguoi dung (user agent), thiét bi nguoi ding (user device),

hoic trang bi nguoi dung (user equipment), hodc tén goi twong tu. Thiét bi dau cubi c6 thé
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Ia thiét bi diu cudi di dong, vi du, dién thoai di dong (hodc con duge goi 12 dién thoai "té
bao"), va mdy tinh c6 thiét bi ddu cudi di dong. Vi du, thiét bi diu cudi c6 thé 1 thiét bi
xach tay, thiét bi c6 kich thuée bé tui, thiét bi cAm tay, thiét bi dugc tich hop san trong may
tinh, hodc thiét bi di dong trén phuong tién van chuyén, ma c6 thé trao ddi thoai va/hoic
dir liéu v6i mang truy nhép vo tuyén. Vi du, thiét bi dAu cubi con co6 thé 1 thiét bi ching
han nhu dién thoai dich vu truyén thong c4 nhan (personal communication service, PCS),
dién thoai khong day, dién thoai giao thirc khdi tao phién (session initiation protocol, SIP),
tram vong l1ip ndi bo khong day (wireless local loop, WLL), hodc thiét bi hd trg k¥ thuat
s6 c4 nhan (personal digital assistant, PDA). Céc thiét bi diu cubi thong thudng bao gbm,
vi du, dién thoai di dong, may tinh bang, may tinh xach tay, mdy tinh cAm tay, thiét bi
internet di dong (mobile internet device, MID), thiét bi deo duogc, chang han nhu dong hd
thong minh, bang deo théng minh, hodc thiét bi dm budc chan. Tuy nhién, cic phuong an
ctia sang ché khong bi han ché & do.

Thiét bi mang dwoc dé cap theo cic phuong 4n cua sang ché c6 thé dugc tao cau hinh
@& chuyén dbi qua lai gifta khung dugc thu khong day va goi giao thiic Internet (internet
protocol, IP) va phuc vu nhu bo dinh tuyén gita thiét bi diu cudi va ph?m con lai cia mang
truy nhap, trong do phan con lai ndy clia mang truy nhép c6 thé bao gébm mang IP va bd
phén tuong tu. Thiét bi mang c6 thé phéi hop quan ly thudc tinh cua giao dién khong gian.
Vi du, thiét bi mang cO thé 1a tram thu phat géc (base transceiver station, BTS) trong hé
thdng toan céu danh cho truyén thong di dong (global system for mobile communication,
GSM) hoic hé théng da truy nhap phan chia theo mé (code division multiple access,
CDMA), NodeB (NodeB) trong hé théng hé théng da truy nhap phan chia theo ma bang
rong (wideband code division multiple access, WCDMA), NodeB tién hoa (evolved
NodeB, eNB hoic e-NodeB) trong LTE, bd diéu khién v6 tuyén méi (new radio controller,
NR controller), gNodeB (gNB) trong h¢ théng 5G, phin tir mang tip trung (centralized
unit), tram géc vO tuyén méi, moédun tir xa vo tuyén, tram géc loai micro, bo chuyén tiép
(relay), phan tir mang phan tén (distributed unit), diém truyén thu (transmission reception
point, TRP) hodc diém truyén dan (transmission point, TP), hoac thiét bi truy nhép vo tuyén
khac bét ky. Tuy nhién, cic phuong 4n clia séng ché khong bi han ché & do. Thiét bi mang
¢6 thé bao phi mot hodc nhiéu té bao.

Fig.1 12 hinh vé& thé hién hé thdng truyén thong theo mot phuong an cua sang ché. He

théng truyén thong nay bao gbm thiét bj mang va sau thiét bi dau cubi, tirc 13, UE 1 dén
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UE 6. Trong hé théng truyén thong, UE 1 dén UE 6 c6 thé giri dit liéu duong 1én t6i thiét
bi mang, va thiét bi mang ¢6 thé thu dit liéu duong 1én duoc giri béi UE 1 dén UE 6. Ngoai
ra, UE 4 dén UE 6 ciing c6 thé tao thanh hé thong con truyén thong. Thiét bj mang c6 thé
gt thong tin dudong xubng t6i UE 1, UE 2, UE 3, va UE 5, va UE 5 ¢6 thé giri thong tin
dudng xudng t6i UE 4 va UE 6 dya trén k§ thudt truyén thong tir thiét bi ti thiét bj (device-
to-device, D2D). Fig.1 chi don thuan 13 hinh v& so dd, va khong han ché cu thé kiéu cua
hé théng truyén théng, va sb lugng, kiu, va thong sb twong ty cac thiét bi dugc chira trong
hé théng truyén thong.

CAu tric mang va trudng hop dich vu duge md ta theo cac phuong an cua sing ché
nham mo ta cac giai phap k¥ thuit theo cdc phuong an clia sang ché r5 rang hon, va khong
tao nén sy han ché trén cac giai phap k¥ thuat duge dé xudt theo cac phuong 4n cla sing
ché. Ngudi c6 hiéu biét trung binh v& Iinh vuc k§ thuit nay c6 thé biét rang v6i sy phat
trién ctia cAu triic mang va sy xuit hién trudng hop dich vu méi thi cc giai phap k¥ thuat
dwoc dé xuét theo céc phuong 4n cia sang ché cling c6 thé 4p dung dugc cho céc vén d&
k¥ thuat tuong tu.

Trong hé théng truyén thong, UE c6 thé trong ba trang théi: trang thai nghi (idle),
trang thai khong hoat dong (inactive), va trang thai duoc két ndi (connected). UE trong
trang thai duoc két ndi c6 thé duge 1ap lich dong béi tram gbc dé truyén thong véi tram
gbc va truyén dit liéu. UE trong trang thai nghi khong thé duoc 1ap lich dong béi tram gbc
dé truyén dir liéu. Tru6e hét, UE trong trang thai nghi can phai thyc hién truy nhip ngiu
nhién, va c6 thé truyén dir liéu chi sau khi kétndi RRC dugc thiét 1ap, hodc thém mot luong
nhé dit liéu duong 1én vao ban tin 3 trong quy trinh truy nhap ngau nhién. Trang thai khong
hoat dong c6 thé duoc coi 13 trang thai trung gian cla hai trang thai nay. UE va mang 16i
gift lai nglt canh ctia ban tin diu khién tai nguyén vé tuyén (radio resource control, RRC)
trong trang thai dugc két ndi. Do d6, so voi trang thai nghi, UE c6 thé di vao trang thai
duoc két ndi v6i tde @ nhanh hon. Theo giao thire LTE hién thoi, khi UE thay dbi tir trang
thai duge két néi RRC sang trang thai nghi, thi bén tin cu hinh RRC khong dugc gitt lai,
nhung ngit canh cta ban tin RRC duoc gift lai khi UE thay dbi tir trang thai duoc két nbi
sang trang thai khong hoat dong.

Hién nay, hé théng truyén thong thé hé thr tu, cu thé 13, hé théng phat trién dai han
cai tién (long term evolution-advanced, LTE-A) tiép tuc cung cip dich vu truyén thong

khong day cho thiét bi nguoi dung (user equipment, UE) trong ngén han (hoic thim chi
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dai han). Cu thé 13, hé théng truy‘é'n thong kiéu may cai tién (enhanced machine type
communication, eMTC) vahé théng tién hoa khac (vi dy, eMTC céi tién hon nira (FeMTO),
eMTC cai tién nhidu hon nita (€FeMTC), MTC bd sung (AMTC)) 1a c4c hé théng dugc
suy ra tir LTE. Hé théng eMTC va hé théng tién héa khic hoat dong trong cac hé théng
LTE va trong cac bang tan s6 LTE. Dé 1am giam xubng muc tidu thu cong suit va céc chi
phi, thi bang thong hoat dong ctia thiét bi ddu cudi eMTC néi chung c6 thé twong ddi nhé
va nho hon so vdi bang thong hoat dong cua hé théng LTE. Vi dy, bang thong hoat dong
ctia thiét bi dau cudi eMTC c6 thé 12 mot NB bing hep. Mot NB bao gbm 6 khdi tai nguyén
vat ly (physical resource block, PRB) lién tiép, va mot PRB bao gdm 12 séng mang con
(subcarrier, SC). Tudi tho pin ctia eMTC UE tuwong dbi dai do cac dic tinh chang han nhu
mure tiéu thu cdng sudt thap va thoi gian ngt dai cia eMTC UE, va dugc duy tinh 13 x4p xi
10 ndm.

Trong hé théng LTE, thiét bi d4u cudi nhan thong tin 14p lich bang cach gidm sat
khong gian tim kiém kénh didu khién, va sau d6 1ap lich d liéu. Khong gian tim kiém kénh
diéu khién trong LTE c6 thé dugc chia thanh khong gian tim kiém danh riéng nguoi ding
va khong gian tim kiém chung. Khong gian tim kiém danh riéng ngudi ding dugc tao chu
hinh b&i mdi ngudi ding, va mdi ngudi ding dugc gan véi khong gian tim kiém danh riéng.
Khong gian tim kiém chung 13 khong gian tim kiém ma duoc gidm sat bdi nhém cac nguoi
dung hodc cdc ngudi dung trong mot té bao. Thong thudng, ban tin duge giri trong khong
gian tim kiém chung 13 béan tin chung cua té bao nay. P& lam giam mic tiéu thu cong suét
va do phuc tap phat hién cua cac thiét bi ddu cudi, ddi véi thiét bi dau cudi eMTC trong
trang thai dugc két ndi, thi chi khong gian tim kiém chi danh riéng ngudi ding va khong
gian tim kiém chung kiéu 0 (Type0) ma dugc sit dung dé truy@én thong tin diéu khién cong
sudt ctia nhom thiét bi du cudi cin phai dugc phat hién. Tuy nhién, thong tin khan cép (vi
du, thong tin hé thdng canh bio dong dAt va séng than (earthquake and tsunami warning
system, ETWS), thong tin dich vu canh bao di dong thuong mai (commercial mobile alert
service, CMAS), va thong tin ma dugc st dung dé chi bao cai bién thong tin hé théng
(system information modification)) dugc mang trong ban tin hé théng. Pé 1am giam mtrc
tidu thy cong sudt, thi thiét bi dau cudi eMTC khong cép nhat ban tin hé théng thuong
xuyén. Do do, khi cé ban tin khin cip, thi tram gbc can phai thong béo cho thiét bi dau
cubi dé thu ban tin khin c4p. Theo k§ thuét hién c6, thong béo thong tin khin cép & trong

ban tin tim goi hodc thong tin chi béo truc tiép, nhung ban tin tim goi hodc thong tin chi
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béo truc tiép & trong khong gian tim kiém chung Type2, va thiét bi dau cudi eMTC trong
trang thai duoc két nbi khong gidm sat khong gian tim kiém nay. Do d6, thiét bi dau cudi
eMTC trong trang thai dugc két ndi khong thé thu théng bao ban tin khén cip. Trong truong
hop nay, thiét bi dau cudi eMTC c6 thé chi quay lai trang thai nghi dé thu ban tin tim goi
hodc thong tin chi bao truc tiép, dé thu thong bao thong tin khén cép; va sau d6, thu théng
tin khan cp. Do d6, do tré tuong ddi dai va mirc tiéu thu cong sut cua thiét bi dau cubi
tang 1én.

Giai phép c6 thé cho van d& nay 1 & chd thiét bi diu cudi eMTC trong trang thii dugc
két nbi duoc cho phép dé giam sat ca khong gian tim kiém Type2 va khong gian tim kiém
danh riéng ngudi ding, néi cach khac, thiét bi du cubi eMTC trong trang thai dugc két
ndi duoc cho phép dé thu ban tin tim goi hodc thdng tin chi bao truc tiép. Tuy nhién, vi ban
tin tim goi va khéng gian tim kiém danh riéng ngudi dung c6 thé dugc dit trén cAc bing
hep khéc nhau, nén thiét bi dau cudi eMTC trong trang thai duge két ndi cin phai giam st
ddng thoi hai biang hep nay. Do d6, d§ phuc tap nguoi ding va mirc tiéu thu cong sudt
ngudi ding ting 1én dang ké. Ngoai ra, néu cach thirc nhu vay duge sir dung, thi giao thitc
hién c6 cin phai dugc cai bién dang ké.

Dua trén viéc ndy, cac phuong 4n ctia sang ché dé xuét phuong phap va thiét bi truyén
thong, d& giai quyét vin d@ trong k¥ thuét hién c6 ma d phirc tap va mirc tiéu thu cong
suét twong dbi cao khi thiét b diu cudi eMTC trong trang thi dugc két nbi thu thong bao
ban tin khén cAp. Phuong phap va thiét bj dwa trén khai niém séng ché gidng nhau. Vi cac
nguyén 1y giai quyét vdn dé ctia phuong phap va thiét bi twong tu nhau, nén c6 thé tham
khao 14n nhau dbi véi dang thuc hién cta thiét bi va phuong phap. Cac phan 13p lai khong
duogc mo ta lai.

Theo céc phuong 4n ciia sang ché, “nhidu” c6 nghia 13 tir hai tré 1én.

Phai hiéu ring, trong cac phan md ta ciia sdng ché, cac thuat ngit chang han nhu "thir
nhat" va "tht hai" chi dugc cho muc dich phén biét gifta céc ph?m mo ta, ma khong dugce
hiéu 12 thé hién hodc ngu y la mac vu tién tuong d6i hodc thé hién hodc nguy la tha tu.

Fig.2 13 hinh v& Iuu d6 ctia phuong phép truyén thong theo sang ché. Phuong phap
nay c6 thé duge ap dung cho thiét bi dau cudi trong hé théng truyén thong dugc thé hién
trén Fig.1. Phuong phéap bao gdm céc budc sau.

Buéc S201: Thiét bi the nhit xac dinh thong tin didu khién thir nhat. Thong tin diéu

khién tht nhit mang thong tin thir nhét, va thong tin thir nhit duoc str dung dé chi béo
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thong tin khan cip. Thong tin diéu khién thi nhét 13 thong tin didu khién dinh dang
(format)-3, thong tin diéu khién dinh dang-3A, théng tin diéu khién dinh dang-6-0A, thong
tin didu khién dinh dang-6-0B, thong tin didu khién dinh dang-6-1A, hodc thong tin diéu
khién dinh dang-6-1B.

Thong tin khan cip c6 thé bao gdm mot hozic nhiéu manh thong tin trong s6 thong tin
sau day: thong tin ETWS, thong tin CMAS, va thong tin ma dugc sir dung dé chi béo cai
bién thong tin hé théng.

Theo phuong 4n nay cua sang ché, thong tin ETWS, thong tin CMAS, va thong tin
ma dugce st dung dé chi bo cai bién thong tin hé théng ¢6 thé 14n lugt duoc goi 1a chi bao
ETWS hoic thong bdo ETWS (ETWS notification hogc ETWS indication), chi bao CMAS
hoic thong bdo CMAS (CMAS notification hoic CMAS indication), va chi bao cai bién
thong tin hé théng hodc thong bio cai bién thong tin hé thdng (system information
modification notification ho#c system information modification indication).

Vi dy, thong tin didu khién thtr nht c6 thé 1a théng tin diéu khién dudng xudng trong
hé théng LTE eMTC hoic thong tin didu khién duong xudng trong hé théng NR. Diéu nay
khong bi han ché cu thé & day. Pé d& dang mé ta, mot vi du ma trong d6 thong tin didu
khién thr nhat 14 thong tin diéu khién duong xudng (downlink control information, DCI)
dugc st dung bén dudi.

]Tongrn@tphénrnétévidu,khichibéothéngthlkhéncép,ﬂﬁthéngthlﬂm&nhétcé
thé chi béo cu thé kiéu va/hodc thong bao vé thong tin khan cép.

Ngoai ra, néu thiét bi thit nhét x4c dinh ring khong c6 thong tin khan cép, thi thiét bi
thtt nhit con c6 thé chi bao, bang cach sir dung thong tin diéu khién thu nhét, ring khong
c6 thong tin khan cap.

Thiét bi thir nhat c6 thé 13 thiét bi mang, va thiét b thir hai 1a thiét bi diu cudi. Ngoai
ra, thit bi thtt nhét c6 thé 1a thiét bi ddu cudi, va thiét bi th hai 1 thiét bi mang. Ngoai ra,
thiét bi thir nhat c6 thé 14 thiét bi khdc c6 kha nang giti, va thiét bi th hai ¢6 thé 1a thiét bi
khac c6 kha nang thu.

Budc S202: Thiét bi thit nhat giri thong tin diéu khién thir nhit t&i thiét bi th hai; va
do d6, thiét bi thtt hai thu thong tin didu khién thi nhat.

Budc S203: Thiét bi tht nhat giri thong tin khin cép t6i thiét bi thir hai.

Budc S204: Thiét bi thit hai thu thong tin khin cdp dya trén thong tin th nhét trong
thong tin didu khién thir nhét.
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Theo phuong 4n nay ciia sang ché, thiét bi thir nhét c6 thé chi bao thiét bj thtt hai dé
thu thong tin khin cip bang cach sir dung thong tin diéu khién dinh dang-3, dinh dang-3A,
dinh dang-6-0A, dinh dang-6-0B, dinh dang-6-1A, hodc dinh dang-6-1B. Thong tin diéu
khién dinh dang-3 va thong tin didu khién dinh dang-3A 12 thong tin diéu khién nhém, va
dugc mang trong khong gian tim kiém chung Type0; va thong tin didu khién dinh dang-6-
0A, thong tin didu khién dinh dang-6-0B, thong tin diéu khién dinh dang-6-1A, va thong
tin diéu khién dinh dang-6-1B 13 c4c béan tin danh riéng nguoi ding, va dugc mang trong
khong gian tim kiém danh riéng nguoi ding. Do d6, thiét bi thi hai khong can phai giam
sat khong gian tim kiém Type2 khi thu thong tin khén cép, sao cho do phirc tap ngudi dung
khong bi tang lén, va muc tiéu thu cong suit ngudi dung duge 1am gidm xudng.

So v&i mét cach thire, trong k¥ thuét hién co, dé lam tang cAc bit trong thong tin didu
khién danh riéng ngudi dung dé chi béo thong tin khin cAp, thi théng tin diéu khién, dugc
str dung trong phuong 4n nay cua sang ché, theo céc dinh dang dugc dé cap & trén khong
can phai chi bdo thong tin khén cép bang cach 1am ting céc bit bd sung. Do d6, c6 thé tranh
lam tdng cua cdc mao dau thong tin didu khién, c6 thé tranh thém duoc viéc lam gidm
xudng hiéu qua phd tn, va c6 thé tranh 1am ting mirc tiéu thu cong sudt ngudi ding.

Ngoai ra, thong tin diu khién dinh dang-3 v thong tin diéu khién dinh dang-3A 1a
thong tin didu khidn nhém, cu thé 13, thiét bj thir nhét, ching han nhu thiét bi mang, c6 thé
gtri thong tin chi bdo t6i nhidu thiét bi thir hai, ching han nhu c4c thiét bi dau cudi, bang
cach sir dung mot manh thong tin cta thong tin diéu khién, do d6 tranh lang phi cac tai
nguyén ctia thiét bi thir nhét, va lam giam xubng mtc tiéu thu cong sudt ctia thiét bi thir
nhét.

Trong mot phin md ta vi du, thong tin didu khién thtr nhit c6 thé 14 thong tin diéu
khién dinh dang-3 hoéc thong tin diéu khién dinh dang-3A, K sb 1énh diéu khién cong suét
truyén (transmit power control command number, TPC command number) trong thong tin
diéu khién thu nhit dugc st dung dé chi bao thong tin thit nhét, va K 12 sé nguyén 16n hon
hodc bing 1. K sé lénh TPC c6 thé khong dwgc gan cho thiét bi thir hai bat ky dé truyén
thong tin diéu khién coéng suét truyén, nhung duoc sir dung dé chi bao thong tin thir nhét.

Ngoai ra, thong tin diéu khién tht nhit con c6 thé bao gdbm M s6 1énh TPC. M s6 1énh
TPC duogc st dung dé chi bao céac 1énh diéu khién cong suét truyén ctia M thiét bi thit hai,
hodc M s6 1énh TPC duge st dung dé chi bao cac 1énh diéu khién cong suét truyén cia H

thiét bi tht hai, trong @6 M 14 s6 nguyén 16n hon hodc bing 0, va H 14 s6 nguyén 16n hon
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M. N6i céch khéc, thong tin didu khién tht nhit c6 thé bao gdm K+M sb 1énh TPC, trong
d6 K sb 1énh TPC duge sir dung dé chi bao thong tin thir nhit, va M s6 1énh TPC con lai
van dugc stt dung dé chi bao 1énh diéu khién cong suét truyén. Vi du, mot trong sb M sb
1énh TPC con lai ¢6 thé chi bao 1énh didu khién cong suit truyén ctia mét thiét b th hai,
hodc c6 thé chi bao cac 1énh diéu khién cong suét truyén cuia nhiéu thiét bi thi hai.

S6 1énh TPC ciing ¢6 thé duge goi 13 1énh TPC, va m3i 1énh TPC bao gbm hai bit. Dé
dé dang md ta, 1énh TPC dugc st dung bén dudi.

K 1énh TPC c6 thé dugc dinh tru6ce. Vi du, thiét bi thir nhat va thiét bi thtr hai dinh
trude sd lugng, chi sb, tri sb, va thong sb twong tu cia K 1énh TPC. Ngoai ra, K 1énh TPC
dugc xéc dinh bai thiét bi thtr nhat va dugc tao cAu hinh danh cho thiét bi thir hai béng cach
str dung bao hiéu 16p cao hon. Vi duy, thiét bi thir nhat c6 thé tao cAu hinh s6 luong, chi sb,
tri s, va thong sb twong tu ctia K 1énh TPC bang cach sit dung thong tin hé théng hoic
bing cach sir dung bao hiéu 16p cao hon ching han nhu béo hiéu diéu khién tai nguyén vo
tuyén (radio resource control, RRC) hogc béo hiéu phdn tir didu khién diéu khién truy nhap
mdi truong (media access control control element, MAC CE).

Mdt vi du ma trong d6 K bang 1 duge sit dung bén dudi dé mo ta cu thé trudong hop
ma trong do6 1énh TPC chi bao thong tin thir nhit. Mot 1énh TPC bao gdm hai bit. Do d9,
1énh TPC bao gdm bén trang thai gia tri 12 "00", "01", "10", va "11". Hai trang thai bét ky
trong s6 bbn trang thai gi tri c6 thé dugc chon lua dé 14n luot chi bao thong tin thi nhét
va thong tin tht ba. Vi du, 00 chi béo thong tin thir ba (ma khong c6 thong tin khén cip),
va 01 chi béo thdng tin tht nhét (c6 thong tin khin cdp), nhu duge thé hién trong bang 1.

Bang 1

Trang thai | 00 01 10 11

gia tri

Y nghia Thong tin thit ba (ma khong | Thong tin thi nhét (c6
c6 thong tin khéan cip) thong tin khéan cip)

Ngoai ra, ba trang thai bét ky trong s6 bbn gia tri trang théi c6 thé dugc chon lya dé
14n lugt chi bao thong tin thir nhét va thong tin tht ba. Vi dy, 00 chi bao thong tin thir ba
(ma khong cé thong tin khén cép); 01 chi bao thong tin thir nhét (c6 thong tin khan cip),
va thong tin khan cip 1a thong bao ETWS; va 10 chi bao thong tin thi nhét (c6 thong tin
khan cip), va thong tin khin cAp 14 thong bdo CMAS, nhu dugc thé hién trong bang 2.
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Bang 2

Trang thai | 00 01 10 11

gia tri

Y nghia Thong tin thir ba Thong tin thir nhét Thong tin thi nhat
(ma khong c6 (théng bdo ETWS) (thong bao CMAS)
thong tin khan cip)

Ngoai ra, bbn gia tri trang thai ndy c6 thé duge st dung dé 14n lugt chi bao thong tin
thi nhit va thong tin thtt ba. Vi du, 00 chi bao thong tin thir ba (ma khong c6 thong tin
khin cép); 01 chi béo thong tin thir nhét (c6 thong tin khan cip), va thong tin khan cép 1a
thong bao ETWS; 10 chi bao thong tin thir nht (c6 théng tin khin cép), va thong tin khan
cip 12 thong bao CMAS; va 11 chi bao théng tin thir nhét (c6 thong tin khin cép), va thong

tin khan cép 12 théng bao cai bién thong tin hé thdng, nhu duge thé hién trong bang 3-1.

Bang 3-1

Trang thai | 00 01 10 11

gia tri

Y nghia Thong tin thtt | Thong tin thu Thong tin thir Thong tin thi
ba (ma khong | nhét (thong bdo | nhét (thong bao | nhat (thdng béo

c6thongtin | ETWS) CMAS) céi bién thong
khan cp) tin hé théng)

Ngoai ra, thong tin thir nhit va thong tin thu ba c6 thé dugc chi bao bang cach st
dung hai bit. Vi du, mot trong s hai bit dugc st dung dé chi bao thong bdo ETWS, va bit
con lai trong sb hai bit dugc st dung dé chi bao théng bao CMAS. 0 chi bao rang thong tin
khan cdp co6 kiéu nay khong tdn tai, va 1 chi bo ring thong tin khén cép co kiéu nay ton
tai. Vi du, thong bdo CMAS dugc chi bao béng céach st dung bit thir bac cao, va thong bao
ETWS duoc chi bdo bang cach str dung bit thit bac thap, nhu duge thé hién trong bang 3-
2. Trong trudng hop ndy, 00 chi bdo thong tin thit ba (ma khong c6 thong tin khan cép, tirc
13, khong c6 bat ky thong bdo ETWA hodc thong bdo CMAS nao); 01 chi bdo thong tin thir
nhét (c6 thong tin khan cip), va thong tin khan cip 12 thong bao ETWS; 10 chi bdo théng
tin thtt nhit (c6 thong tin khin cép), va thong tin khan cip 14 thong bdo CMAS; va 11 chi
bao thong tin thir nhét (c6 théng tin khén cép), va thong tin khan cip 1a thong bdo ETWS
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va thong bao CMAS, nhu duoc thé hién trong bang 3-3.

Bang 3-2

Bit 1 (bit thir bac thép) 2 (bit th bac cao)

Y nghia Théng bao ETWS Théng bao CMAS
Bang 3-3

Trang thai | 00 01 10 11

gia tri

Y nghia Thong tin th | Thong tin thi nhat | Théng tin thi nhdt | Thong tin

ba (ma khong | (thdng bdo (thdng bao CMAS) | thir nhat

c6 thong tin ETWS) (thong bao

khén cip) ETWS va
thong bao
CMAS)

Mot vi du ma trong d6 K=2 duogc st dung dé mé ta. Hai 1énh TPC bao gém bdn bit,
va ba trong s bbn bit nay c6 thé dugc str dung dé chi bdo thong tin thu nhét va thong tin
thit ba. Vi du, bit thit nhét (bit thir bic cao nhit) trong ba bit duoc st dung dé chi bao thong
bao ETWS, bit thir hai (bit & gitta) trong ba bit dugc sit dung dé chi bao thong bio CMAS,
va bit thit ba (bit thtt bac thdp nhat) trong ba bit dugc st dung dé chi bao cai bién thong tin
hé théng, nhu duge thé hién trong bang 3-4. 0 chi bao rang thong tin khan cip c6 kiéu nay
khong tdn tai, va 1 chi bo ring thong tin khan cip c6 kiéu nay ton tai. Vi du, 000 chi béo
thong tin thir ba (ma khong c6 thong tin khén cép); 010 chi bao thong tin thir nhat (c6 thong
tin khan c4p), va thong tin khan cap 13 thong bso CMAS; 100 chi béo thong tin thi nhét
(c6 thong tin khin cdp), va thong tin khan cip 14 thong bao ETWS; 110 chi bao thong tin
thir nhét (c6 thoéng tin khin cép), va thong tin khan cip 14 thong bdo ETWS va thong bdo
CMAS; 111 chi b4o thong tin thét nht (c6 thong tin khén cAp), va thong tin khan cép 1a
thong bao ETWS, thong bao CMAS, va thong bédo cai bién thong tin hé théng; 001 chi bao
thong tin thir nhét (c6 thong tin khan cép), va thong tin khén cép 1a thong bdo cai bién
thong tin hé théng; 101 chi bao thong tin thir nhit (c6 thong tin khén cép), va thong tin
khin cdp 14 thong bao ETWS va thong bao cai bién thong tin hé théng; va 011 chi béo
thong tin thtr nhat (c6 thong tin khén cip), va thong tin khin cap 1 thong bao CMAS va
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thong bao cai bién théng tin hé thdng, nhu dugc thé hién trong bang 3-5.

Bang 3-4
Bit 1 (bit thir b4c cao 2 (bit & gitra) 3 (bit thir bac thap
nhat) nhat)
Y nghia | Thong bdo ETWS Thong bao CMAS Thong béo cai bién
thong tin hé thong
Bang 3-5
3
=
~ o (=} o) = — — — —
| D — S | — — o o —
= (a») (a») — — — o — o
<
=
=
= en en en
oS PR U s & s £ |t &
= > vy 7S &g | > L > <
o § B 75) B v P \(g v vy
B == s o2 E|l =z g o =TT
< +— U m H ) o .a = NP} =) ) o
E %’D H Q LI_] B o) “O <O H :5‘ Ne) :5 o)
| & & 8 A o U = & o =B - 5|0 - S
= = s _‘8 Ra Q \8 S < = o o S o o < .
S o =] o 9 O 9YYF Ele ©° Yl g o ¢
= &0 | w | S 2 = < A = | 3 -
S = = ap| &0 © 8 o o e S « L «
o S | S| @ E|IE wo HE g & 5| o 5
=] ﬁ = «©Q 4 = (g an = fg <«Q an © on
o) = = = = = $ | = = = =
= H = <«© H <«© H <«©
N = = =

Phai hiéu ring bang 1 dén bang 3-5 chi don thudn 1a cac vi du dé mo ta, va khong han
ché cu thé kiéu ctia thong tin khan cdp dugc chi bao boi thong tin thir nhét, trang thai gia
tri tuong Ung va&i thong tin thu nhét, trang théi gia tri twong ing v6i thong tin thi ba, va
thong sb turong tir. Ngoai ra, phai hiéu rang céc y nghia cu thé twong tmg véi cac bit khic
nhau hodc céc trang thai khac nhau trong cic bang duoc dé cap O trén khong bi han ché cu
thé. No6i dung duoc bao ho bdi cac phuong 4n cla sang ché mién 12 sd lugng cac bit duoc
chira va nodi dung duoc chi bao gidng nhu trong phuong phép dugce dé xuét theo cac phuong
4n clia sang ché.

Trong mot phan mé ta vi du khéc, thong tin diu khién thu nhat c6 thé 14 thong tin
diéu khién dinh dang-3 hodc thong tin diéu khién dinh dang-3A, Q bit, khac véi 1énh TPC,
trong théng tin didu khién thir nhét duge sir dung dé chi béo thong tin thi nhit, va Q 14 sd
nguyén 16n hon hodc bang 1. Tirc 13, thong tin didu khién tht nhit bao gdm Q bit va N Iénh
TPC, Q bit dugc sir dung dé chi béo thong tin thir nhit, va N 1énh TPC dugc st dung dé

chi bao (hoac truyén) thong tin diéu khién céng suét truyén ctia nhiéu thiét bi thi hai. Ngoai
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ra, thong tin didu khién thtt nhét chi bao gdm Q bit. Trong trudng hop nay, théng tin didu
khién thtt nhét c6 thé duge st dung dé chi bao thong béo thong tin khén cép, nhung khong
can phai dugc sir dung dé chi bao (hoic truyén) thong tin didu khién cong suét truyén.

Vi dy, Q c6 thé bing 1, va bit ndy c6 hai trang thai gia tri 12 "0" va "1". Do do, gia tri
0 cta bit ting 1én Q co thé chi bao thong tin thi nhét (c6 thong tin khan cip); va hon nita,
giatri 1 cia bit Q co thé chi bao thong tin thtr ba (ma khong c6 thong tin khan cép). Ngoai
ra, khi gia tri ciia bit tdng 1én 1a 1, thi thong tin thir nhét (c6 thong tin khan cip) c6 thé duoc
chi bao; va hon nita, khi gia tri cia bit nay 1a 0, thi con ¢ thé chi bao thong tin thi ba (ma
khong c6 thong tin khén cip).

Vi du khéc, Q con c6 thé bang 2, va hai bit nay c6 bdn trang thai gia tri 1a "00", "01",
"10", va "11". Do d6, thong tin thu nhét va thong tin thir ba cd thé duge chi bao béng cach
sir dung hai bit ting 1én. D& biét chi tiét cach thirc dé chi bao thong tin thir nhat bang cich
sir dung hai bit tang 1én, thi c6 thé tham khao cach thiic d& chi bao thong tin thit nhét bing
cach st dung céc trang thai gia tri khac nhau cta Iénh TPC, nhu duogc thé hién trong bang
1 dén bang 3-1. Cac chi tiét s& khong dugc mo ta lai trong phéin mo ta nay. Ngoai ra, khi
hai bit chi bao thong tin thr nhét va thong tin thir ba, thi hai bit nay ¢6 thé chi bao cu thé
hai kiu thong tin khan cip twong tng. Dé biét chi tiét cach thirc dé chi bao hai kiéu thong
tin khan c4p bing cach sit dung hai bit, thi ¢6 thé tham khao cach thire dé chi béo hai kiéu
thong tin khan cip bang cach sir dung hai bit ctia 1énh TPC, nhu dugc thé hién trong bang
3-2 va bang 3-3. Céc chi tiét s& khong dugc md ta lai trong phan mo ta nay.

Vi du khéc, Q con c6 thé bing 3. Khi ba bit chi béo thong tin th@ nhat va thong tin
thir ba, thi ba bit nay ¢6 thé chi bao cu thé ba kidu thong tin khan cip tuong ing. D& biét
chi tiét cach thirc @ chi bao ba kiu thong tin khan cdp bang c4ch st dung ba bit, thi c6 thé
tham khao cach thirc @ chi bao ba kidu thong tin khin cdp bang cach sir dung ba bit cia
1énh TPC, nht duoc thé hién trong bang 3-4 va bang 3-5. Céc chi tiét s& khong dugc mo ta
lai trong phan mo ta nay.

Theo mét dang thuc hién cu thé, true khi giri thong tin diéu khién tht nhét t6i thiét
bi thit hai, thi thiét bi thir nhit con c6 thé x4c dinh thong tin thir hai, trong d6 thong tin thit
hai duge st dung d& chi bao rang thong tin didu khién thir nhit bao gdbm thong tin thir nhét;
va giri thong tin thtt hai t6i thiét bi thr hai. Do d6, sau khi thu thong tin thit hai, thi thiét bi
thit hai c6 thé nh4n thong tin tht nhét tir thong tin didu khién thir nhat.

Trong mdt phan md ta vi du khéc, thong tin didu khién tht nhét con c6 thé 13 thong
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tin didu khién dinh dang-6-1A hodc thong tin diéu khién dinh dang-6-1B; va khi tt ca céc
bit cta trudng gan khéi tai nguyén (resource block assignment) ciia théng tin diéu khién
thtr nhét dugc thiét dit 13 1, thi trudng thir nhat cia thong tin diéu khién thir nhét c6 thé
duge st dung d& chi bao thong tin thir nhét.

Theo mot dang thuc hién cu thé, truong thi nhét c6 thé 1a truong chi s6 mit na kénh
truy nhap ngiu nhién vt ly (physical random access channel mask index, PRACH Mask
index).

Trong mdt vi du, trong hé théng song cong phan chia tdn sb (frequency division
duplex, FDD), khi gid tri ctia trwong the nhét 13 13, 14, hogc 15, thi c6 thé chi béo rang
thong tin khén cip ton tai. Ngoai ra, hai trang théi gia tri bét ky c6 thé dugc chon lva tir
cc trang thai gid tri 13, 14, va 15 ctia truong thit nhat dé 1an luot chi béo hai thong bio
thong tin khan cdp, trong d6 hai thong bo thong tin khén cip c6 thé 14 hai thong bao bét
ky trong sb théng bao ETWS, thong bdo CMAS, va thong béo cai bién thong tin hé thong.
Vi du, 13 chi bao thong bdo ETWS, va 14 chi bdo thong bdo CMAS. Ngoai ra, ba trang
théi gid tri 13, 14, va 15 cta trudong thir nhat ¢6 thé 1an lugt chi béo ba thong béo thong tin
khin cép, trong d6 ba thong bio thong tin khin cp c6 thé 12 thong bao ETWS, thong béo
CMAS, va thong bao cai bién thong tin hé thdng. Vi dy, 13 chi bao thong bdo ETWS, 14
chi bao thong bdo CMAS, va 15 chi bao thong bao cai bién thong tin hé théng, nhu duoc
thé hién trong bang 4.

Trong vi du khéc, trong hé théng song cong phan chia thoi gian, khi gié trj cta truong
thir nhét 1a 7, 8, hoic 9, thi c6 thé chi bao ring thong tin khin cdp ton tai. Ngoai ra, hai
trang thai gia tri bat ky co thé dugc chon lya tir cac trang thai gid tri 7, 8, va 9 clia truong
thir nhit dé 13n Iuot chi béo hai thong bao thong tin khan cap, trong d6 hai thong bao thong
tin khn cAp c6 thé 14 hai thong bao bét ky trong sb thong bdo ETWS, thong bio CMAS,
va thong béo cai bién thong tin hé théng. Vi dy, 7 chi bao thong bao ETWS, va 8 chi bao
thong bao CMAS. Ngoai ra, ba trang thai gid tri 7, 8, va 9 clia trudng thu nhét c6 thé lan
luqtchibéobath@ngbéothéngthlkhéncép,uongdékmihéngbéothéngthlkhéncépcé
thé 1 thong bao ETWS, thong bao CMAS, va thong béo cai bién thong tin hé théng. Vi du,
7 chi bao thong bao ETWS, 8 chi bdo thong bdo CMAS, va 9 chi bdo thdng béo cai bién
thong tin hé thong, nhu dugc thé hién trong bang 4.
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Béang 4

Chi s6 mit naPRACH | FDD TDD
7 ETWS
8 CMAS
9 Cai bién théng tin hé théng
13 ETWS
14 CMAS
15 Cai bién thong tin hé

thdng

Trong phin mé ta vi du khac, thong tin didu khién tht nhét c6 thé 1a thong tin didu
khién dinh dang-6-0B; va khi tAt ca céc bit cua truong MCS cua thong tin diéu khién tha
nhét duoc thiét dat 13 1, thi truong thi hai cta thong tin diéu khién thir nhit dugc st dung
d8 chi bao thong tin thir nhét.

Theo mot dang thuc hién cu thé, truong thr hai co thé 1a truong bét ky, khéac véi
treong MCS va ¢ dé phan biét duong 1én va duong xudng (cd dé phan biét dinh dang 6-
0B/dinh dang 6-1B), trong thong tin diéu khién thir nhat.

Theo mét s& phuong an, truong thir hai c6 thé chi bo thong tin thir nhat bing cach
st dung cac trang thai khéc nhau. Cu thé 13, truong thir hai ¢6 thé chi bao thong tin thw
nhit bang cach sir dung trang théi thit nhét, va trang thai thi nhét ¢6 thé bao gdm mot hoic
nhiéu trang thai. Néu trang thai thtr nhét bao gbdm mot trang thai, thi trang thai nay ¢ thé
chi bao thong tin thir nhét (c6 thong tin khin clp). Néu trang thai thir nhét bao gém hai
trang thai, thi hai trang thai nay co thé 13n Iugt chi bao hai kidu théng bao thong tin khan
cép. Néu trang thai thi nhit bao gbm ba trang thai, thi ba trang thi ndy c6 thé 1an lugt chi
b4o ba kiéu thong bao thong tin khan cAp. Mdi trang thai ctia trang thai tht nhét c6 thé bao
gOm it nhat mot bit c6 gid trj 14 1.

Mot vi du ma trong d6 treong thi nhét 13 truong s6 lap lai (repetition number) duge
stt dung bén duéi. Truong sd 1ap lai c6 thé chi bao thong tin thir nhit bang cach sir dung
mot trang thai gia tri. Vi dy, khi gié tri cla truong s6 1p lai 14 111, thi thong tin thix nhét
(c6 thong tin khan cép) dwgc chi bdo. Trudng s6 1ap lai con c6 thé chi bdo thong tin thir
nhit bing cach sit dung hai trang thai gid tri. Vi du, khi gid tri cta trudong s6 lap lai 1a 111,

thi thong tin thir nhét (c6 thong tin khan cép) dwoc chi béo, va thong tin khan cap la thong
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tin ETWS; va khi gié tri cta truong s 13p lai 1a 110, thi thong tin thir nhét (c6 thong tin
khén cip) dugc chi bao, va thong tin khén cép 13 thong tin CMAS. Trudng s6 13p lai con
c6 thé chi bao thong tin thir nhét béng cach sir dung ba trang thai gid tri. Vi du, khi gi tri
cla trudng sb 13p lai 1a 111, thi thong tin thit nhét (c6 thong tin khan cip) dugc chi bao, va
thong tin khin cAp 13 thong tin ETWS; va khi gid tri ciia trudng sd 1dp lai 12 110, thi thong
tin thtt nhét (c6 thong tin khan cdp) dugc chi bao, va thong tin khén cép 14 thong tin CMAS;
va khi gid tri cla truong s6 1ap lai 12 100, thi thong tin th{r nhét (c6 thong tin khin cép)
duoc chi bio, va thong tin khan cp 1a thong tin cai bién thong tin hé théng. Phai luu ¥ réng
phén duoc dé cap & trén chi don thuén 1a phﬁn mo ta vi du, va khong c6 han ché cu thé nao
dbi voi kiu cta truong thir nhét, s6 lugng cac trang thai duge chta trong trang théi thi
nhét, kiéu cta thong tin khin cép, trang thai gié tri twong tng v6i mdi kiéu thong tin khan
cép, va thong sd twong tu.

Theo mot sd phuong an khac, trudng thit hai ¢6 thé chi bao thong tin thir nhit bing
céch sit dung c4c bit khéc nhau. D& biét chi tiét cach thirc dé chi bao thong tin thir nhét
bang cach str dung cac bit khac nhau cia trudng thir hai, thi c¢6 thé tham khao céach thirc dé
chi béo hai kiéu thong tin khan cip bang cich st dung céc bit khac nhau cta 1énh TPC. Vi
du, d8 biét chi tiét cach thire dé chi bao 1an lugt hai kiéu thong tin khan cAp bang cach sir
dung hai bit clia trudng thit hai, thi ¢6 thé tham khéo cach thirc dé chi bao hai kiéu thong
tin khan cp bing cach sir dung hai bit cia [énh TPC, nhu dugc thé hién trong bang 3-2 va
bang 3-3. C4c chi tiét s& khong dugc mo ta lai trong phan md ta nay. Dé biét chi tiét cach
thirc dé chi bao ba kiéu thong tin khin cdp bing cach str dung ba bit clia truong thir hai, thi
¢6 thé tham khao cach thire d& chi bao ba kidu thong tin khan cép bing céch st dung ba bit
ctia 1énh TPC, nhu dugc thé hién trong bang 3-4 va bang 3-5. Cac chi tiét s& khong dugc
md té lai trong phan mé ta nay.

Trong phan md ta vi du khac nita, thong tin didu khién thtr nhét c6 thé 13 thong tin
diéu khién dinh dang-6-0A; va khi t4t c4 cac bit ctia truong gan khéi tai nguyén ciia thong
tin didu khién thtr nhit duge thiét dat 1a 1, trudng tht ba clia thong tin didu khién thtt nhit
duoc st dung dé chi bao thong tin thir nhét.

Theo mdt dang thuc hién cu thé, truong thir ba c6 thé 1a truong bt ky, khac véi
truomg gan khoi tai nguyén va trudong dé phan biét duong 1én va duong xudng (c& dé phan
biét dinh dang 6-0A/dinh dang 6-1A), trong thong tin didu khién tht nhat.

Theo mét sb phuong 4n, trudng thir ba c6 thé chi bao thong tin thir nhét bang cach st
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dung cac trang thai khac nhau. Cu thé 13, truong thir ba c6 thé chi bao thong tin thir nhét
bang cach str dung trang thai thu nhét, va trang thai thir nhit ¢6 thé bao gdm mdt hozic
nhiéu trang thai. Néu trang thai thi nhét bao gdm mot trang thai, thi trang thai nay c6 thé
chi bao thong tin thit nhét (c6 thong tin khan cip). Néu trang thai thir nhit bao gdm hai
trang thai, thi hai trang thai nay co thé 14n luot chi bao hai kiéu thong tin khén cép. Néu
trang thai thir nhat bao gdm ba trang thai, thi ba trang thai nay c6 thé 14n luot chi bao ba
kiéu thong tin khin cdp. Mdi trang théi cla trang thai thir nhét c6 thé bao gdm it nhat mot
bit c6 gid trila 1.

Mot vi du ma trong d6 truong thir ba 1a truong so dd diéu bién va ma héa (modulation
and coding scheme, MCS) dugc sit dung bén dudi. Truong MCS ¢6 thé chi bao thong tin
thir nhit bing cach stt dung mot trang thai gia tri. Vi dy, khi gia tri cia truong MCS 1a 111,
thi thong tin thir nhat (c6 thong tin khén cép) dugc chi bao. Truong MCS con c6 thé chi
bao thong tin thir nhét bing cach str dung hai trang thai gia tri. Vi dy, khi gid tri cua truong
MCS 12 111, thi thong tin thir nhét (c6 thong tin khin cip) dugc chi béo, va thong tin khan
cép 1a thong tin ETWS; va khi gid trj ciia truong MCS 1a 110, thi thong tin thir nhdt (c6
théngthlkhéncép)dugcchibéo,véthéngthlkhéncép1&th6ngth1Ch&AS.TYangBACS
con ¢6 thé chi bao thong tin thir nhit bing cach sit dung ba trang thai gia tri. Vi dy, khi gid
tri cta truong MCS 1a 111, thi thong tin thi nhét (c6 théng tin khan cAp) dugc chi bao, va
thong tin khin cap 14 thong tin ETWS; va khi gia tri ctia truong MCS la 110, thi thong tin
thir nhit (c6 thong tin khin cAp) duoc chi béo, va théng tin khén cép 1a thong tin CMAS;
va khi gia tri cta truong MCS 1a 100, thi thong tin thi nhét (c6 thong tin khan clp) duoc
chi béo, va thong tin khan cép 1a thong tin cai bién thong tin hé théng. Phai luu y réng phan
duoc dé cdp 0 trén chi don thuan 1a phén md ta vi du, va khong c6 han ché cu thé nao dbi
v6i kiéu cuia truong thit nhat, sd lwgng cac trang thai dugc chira trong trang thai thir nhét,
kiéu ctia thong tin khin cap, trang thai gié tri tvong tmg véi mdi kiéu thong tin khan cap,
va thong sb tuong tur.

Theo mdt sb phwong 4n khac, trudong thi ba co thé chi bao thong tin thir nhit bing
cach str dung céc bit khac nhau. D& bibt chi tiét cach thirc d& chi béo thong tin thit nhat
bang cach sir dung céc bit khac nhau cua truong thit ba, thi c6 thé tham khéo cach thirc dé
chi béo hai kiéu thong tin khin cép bang céach sir dung cac bit khac nhau cta 1énh TPC. Vi
du, dé biét chi tiét cach thirc dé chi bao 14n lugt hai kidu thong tin khan cip bang cach sir

dung hai bit clia trudng thir ba, thi c6 thé tham khao cach thire dé chi bao hai kieu thong

-28-



41140

tin khin cp bang cach st dung hai bit ciia 1énh TPC, nhu dugc thé hién trong bang 3-2 va
bang 3-3. Céc chi tiét s& khong duwoc mo ta lai trong phin mo ta nay. D& biét chi tiét cach
thirc dé chi bao ba kiéu thong tin khin cip bang cach sir dung ba bit clia truong thit ba, thi
¢6 thé tham khao cch thirc dé chi bao ba kiéu thong tin khan cip bang c4ch st dung ba bit
ctia 1énh TPC, nhu dugc thé hién trong bang 3-4 va bang 3-5. Céc chi tiét s& khong duoc
mo ta lai trong phin mo ta nay.

Theo mét dang thyc hién c6 thé, trong mot sb phén mo ta vi du dugc dé cap & trén,
ma kiém du vong (cyclic redundancy check, CRC) ctia thong tin didu khién tht nhét c6 thé
duoc x40 tron boi ma xdo tron thu nhét, trong d6 ma x4o tron thir nhét c6 thé 12 bd nhan
dang tam thoi mang vo tuyén thong tin hé théng (system information radio network
temporary identifier, SI-RNTI).

Trong mot phan mo ta vi dy, khi ma@ CRC cua théng tin didu khién thir nhat dugc x40
tron bdi ma xdo tron thir hai, thi thong tin didu khién thtt nhit c6 thé chi bao gé)m thong
béo thong tin khén cip, thong tin didu khién tht nhit bao gdbm thong béo thong tin khén
cip, hoic thong tin didu khién tht nhat duge st dung dé chi bao hodc truyén thong tin thte
nhét, trong d6 ma x4o tron thir hai c6 thé 1a SI-RNTL. Tuy chon 13, trong trudng hop nay,
tAt ¢4 céc bit con lai trong thong tin diéu khién tht nhét dugc thiét dat thanh trang thai tht
nhét. Vi du, tt ca cac bit con lai dwoc thiét dit 12 1 hogc tAt ca cdc bit con lai dugc thiét
d3t 12 0. Bing cach nay, viéc DCI ¢6 chinh xac hay khong con ¢ thé dugc phat hién bang
cach sir dung trang théi thir nhét, do d6 1am giam xudng xac suit bao canh sai.

Trong phin mé ta vi du khac, khi md CRC cta thong tin didu khién thtr nhét dugc
x40 trdn boi SI-RNTI, trudng thit tu ciia thong tin didu khién tht nhit c6 thé dugc st dung
dé chi bao thong tin thtr nhét, va truong tha tu co thé 1a truomg bat ky trong thong tin didu
khién thtt nhat.

Dua trén khai niém giéng nhu cia phwong 4n phuong phap dugce, mot phwong 4n cta
sang ché con dé xuét thiét b truyén thong. Két cAu cua thibt bi truyén thong c6 thé dugc
thé hién trén Fig.3, va bao gdm bd phan xtt Iy 301 va bo phan thu phat 302.

Theo mdt dang thuc hién cu thé, thiét bi nay duoc tao cAu hinh dé cu thé dé thyc hién
chirc nang ca thiét bi thir nhit theo phuong 4n trén Fig.2. Thiét bi ndy c6 thé 1a thiét b
tht nhat, hodc ¢o thé 1a chip hodc chipset trong thiét bi thir nhét, hoic mot phﬁn cua chip
duoc sit dung dé thuc hién chirc ning cta phuong phap lién quan. Cu thé 13, bd phan xit Iy

301 duoc tao chu hinh dé xac dinh thong tin didu khién thi nht, trong d6 thong tin diéu
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khién thr nhit mang thong tin tht nhit, va thong tin tht nhit duge sit dung dé chi bao
thong tin khan cdp; va thong tin didu khién thir nhit 12 thong tin diéu khién dinh dang-3,
thong tin didu khién dinh dang-3A, thong tin diéu khién dinh dang-6-0A, thong tin diéu
khién dinh dang-6-0B, thong tin didu khién dinh dang-6-1A, hogc thong tin diéu khién dinh
dang-6-1B. B phan thu phét 302 dugc tao cAu hinh dé: giri thong tin didu khién thir nhét
dugc xéc dinh boi bo phan xit Iy 301 t6i thiét bi thir hai, va giri thong tin khén cép t6i thiét
bi th hai.

Théng tin khan cip co thé bao gdm mot hosic nhiéu méanh thong tin trong sb thong tin
sau ddy: thong bao ETWS, thong bdo CMAS, va thong bao cai bién thong tin hé thong.

Trong mot phin md ta vi dy, thong tin didu khién tht nhat 1a thong tin diéu khién
dinh dang-3 hodc thong tin didu khién dinh dang-3A, K s6 1énh TPC trong thong tin diéu
khién thir nhét c6 thé dugc sit dung dé chi bao thong tin thir nhét, va K 14 s6 nguyén 16n
hon hoic bang 1.

K s6 1énh TPC c6 thé duoc dinh trude, hodc K sb 1énh TPC ¢6 thé dugce xac dinh boi
thiét b thir nhét va duoc tao cAu hinh danh cho thiét bi tht hai béng cach sir dung bao hi¢u
16p cao hon.

Trong phin mé ta vi dy khac, thong tin diéu khién tht nht 1a thong tin diéu khién
dinh dang-3 hodc thong tin diéu khién dinh dang-3A, Q bit, khic véi sb 1énh TPC, trong
thong tin diéu khién thtr nhat c6 thé dugc st dung dé chi bao thong tin thir nhét, va Q 1a 6
nguyén l6n hon hodc bang 1.

Theo mot dang thuc hién, bd phén xtt ly 301 con cé thé duoc tao cAu hinh dé: truge
khi bd phan thu phat 302 giri thong tin diéu khién thir nhit t6i thiét b th hai, thi x4c dinh
thong tin thir hai, trong d6 thong tin thir hai dugc sir dung dé chi bao rang thong tin didu
khién thtr nhit bao gdm thong tin thir nhét. B6 phan thu phat 302 con ¢6 thé duogc tao cu
hinh dé giri thong tin tht hai dwgc xac dinh boi bo phan xi Iy 301 t6i thiét b thi hai.

Trong mot phan mé ta vi du khac, thong tin diéu khién tht nhét 12 thong tin didu khién
dinh dang-6-1A hodc thong tin didu khién dinh dang-6-1B; va khi tat ca céc bit clia trudong
gan khdi tai nguyén cta thong tin didu khién tht nhat duoc thiét dat 1a 1, thi truong thi
nhét ciia thong tin didu khién tht nhat c6 thé dugc sir dung dé chi bao thong tin thi nhat.

Trong phan mo ta vi du khéc nita, truong thir nhit c6 thé 13 truong chi sé mit na
PRACH.

Trong phan md ta vi du khéc nita, thong tin diéu khién tht nhét 12 thong tin diéu khién
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dinh dang-6-0B; va khi tit ca c4c bit cla trudng so dd didu bién va ma hoa cla thong tin
didu khién thtr nhét duoc thit dat 1a 1, thi treong thi hai ciia thong tin didu khién tht nhat
¢6 thé duoc st dung dé chi bao thong tin thir nhét; hodc thong tin didu khién thtr nhét 1a
thong tin diéu khién dinh dang-6-0A; va khi tAt ca cac bit clia truomg gan khdi tai nguyén
ciia thong tin didu khién tht nhat dugc thiét d3t 1a 1, thi truong thit ba cia thong tin diéu
khién thir nhét c6 thé dugc sir dung dé chi bao thong tin thir nhét.

Theo mot s phuong 4n, ma CRC cua thong tin didu khién thir nhat duoc x4o tron béi
SI-RNTI.

Theo mdt dang thyc hién cu thé khac, thiét bi nay dugc tao cAu hinh cu thé dé thuc
hién chirc ning ciia thiét bi thit hai theo phuong 4n trén Fig.2. Thiét bi ¢6 thé thiét bi thir
hai, hogic c6 thé 1a chip hodc chipset trong thiét bi thi hai, hodc mot phén cua chip dugc st
dung dé thuc hién chtrc ning clia phuong phép lién quan. Cu thé 13, bd phan thu phat 302
dugc tao cAu hinh dé thu dit lidu; va bd phan xit Iy 301 dugc tao cdu hinh dé: diéu khién
bo phan thu phat 302 d& thu thong tin didu khién tht nhit duge giri boi thiét bi thi nhét,
trong do6 thong tin didu khién tht nhit mang théng tin thir nhét, va thong tin thir nhat duge
st dung dé chi bao thong tin khin cAp; va thong tin diu khién thtr nhét 1a thong tin diu
khién dinh dang-3, thong tin diéu khién dinh dang-3A, thong tin diéu khién dinh dang-6-
0A, thong tin diéu khién dinh dang-6-0B, thong tin diéu khién dinh dang-6-1A, hodc théng
tin diéu khién dinh dang-6-1B; va diéu khién, dua trén thong tin thir nhit trong thong tin
didu khién thtr nhit, bo phéan thu phat 302 dé thu thong tin khan cip.

Thong tin khan cép c6 thé bao gbém mét hodc nhidu méanh thong tin trong s thong tin
sau day: thong bao ETWS, thong bao CMAS, va thong bdo cai bién thong tin hé thong.

Trong mot phan md ta vi dy, thong tin diu khién tht nhét 13 thong tin diéu khién
dinh dang-3 hoic thong tin diéu khién dinh dang-3A, K s6 1énh TPC trong thong tin diéu
khién thtt nhit c6 thé dugc sir dung dé chi bao thong tin thir nhét, va K 1a s6 nguyén 16n
hon hoic bang 1.

K sb 1énh TPC c6 thé dugc dinh trude, hodc K s6 1énh TPC c6 thé dugce xéc dinh boi
thiét bi thtr hai bing cach thu béo hiéu 16p cao hon dugc giri béi thiét bi thir nhét.

Trong médt phin mo ta vi du khac, thong tin didu khién tht nhét 13 thong tin didu khién
dinh dang-3 hodc thong tin diéu khién dinh dang-3A, Q bit trong thong tin didu khién thir
nhét c6 thé duge sir dung dé chi bo thong tin thir nhét, va Q 12 s nguyén 16n hon hoic

bang 1.
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Theo mot dang thuc hién, bd phan xtr Iy 301 con ¢o thé duoc tao cAu hinh dé: truéc
khi didu khién bo phan thu phat 302 d& thu thong tin diéu khién thir nhat duoc giri bai thiét
bi thir nhét, thi didu khién bo phan thu phét 302 dé thu thong tin thir hai dugc giri boi thiét
bi thir nhét, trong d6 thong tin thir hai dugc st dung dé chi bao rang théng tin diéu khién
th nhit bao gdbm thong tin thir nhét.

Trong phan md ta vi du khéc nita, thong tin diéu khién tht nhét 12 thong tin didu khién
dinh dang-6-1A hodc théng tin didu khién dinh dang-6-1B; va khi tAt ca c4c bit ciia trudng
gan khéi tai nguyén cta thong tin diéu khién thir nhat dugc thiét djt 1a 1, thi truong thu
nhét ctia thong tin didu khién thi nhét ¢6 thé dugc st dung dé chi bao thong tin thir nhat.

Ngoai ra, truong thir nhét c6 thé 13 truomg chi s mit na PRACH.

Trong phin md ta vi du khac, thong tin diéu khién thar nhat 13 thong tin diéu khién
dinh dang-6-0B; va khi tAt c& céc bit cta trurdong so do diéu bién va m4 héa ctia thong tin
didu khién thtr nhét dwoc thiét dat 13 1, thi trudng tht hai cia thong tin didu khién tht nhét
c6 thé duoc st dung dé chi bao thong tin thi nhét; hodic thong tin didu khién thir nhat 12
thong tin diéu khién dinh dang-6-0A; va khi tAt ca céc bit cla truong gan khdi tai nguyén
ciia thong tin didu khién thtr nhat duge thiét dit 1a 1, thi truong thi ba ciia thong tin diéu
khién thtr nhit c6 thé duoc st dung d& chi bao thong tin thir nhat.

Theo mot sb phuong an, ma CRC cua thong tin didu khién thi nhit duoc x40 trén béi
SI-RNTTI.

Sang ché d& xuat phuong phap truyén thong khac. Phuong phap nay ¢ thé dugc ap
dung cho thiét bi dau cubi trong hé théng truyén thong dugce thé hién trén Fig.1.

Trong hé théng truyén thong, mdt manh thong tin cua thong tin didu khién duong
xubng (downlink control information, DCI) lap lich mét khéi van chuyén (transport block,
TB) hodc nhiéu khéi van chuyén. Khi DCI 14p lich m¢t TB, thi DCI ciing chi bdo mot sb
quy trinh (process number) yéu cau truyén dan lai ty dong co ché lai (hybrid automatic
retransmission request, HARQ). Vi du, néu thiét bi ngudi dung (user equipment, UE) hd
tro tam quy trinh HARQ, thi DCI chi béo, tir 0 dén 7 bang cach sir dung ba bit, s6 quy trinh
HARQ dugc sir dung cho TB dugc 14p lich bdi DCI. Khi DCI 14p lich mot TB, thi DCI
cling chi bao viéc dit liéu duoc 1dp lich bdi DCI c6 phéi la TB dugc truyén méi hodc TB
duogc truyén lai hay khong.

Pé lam giam xudng cic mao dau truyén dan DCI va tiét kiém tai nguyén truyén dan,

thi m&t manh thong tin cia DCI ¢6 thé dugc st dung dé 1ap lich nhiéu TB. Khi mot manh

-32-



41140

thong tin ctia DCI 1ap lich nhidu khéi van chuyén, thi DCI ¢6 thé chi b4o nhiéu s6 quy trinh
HARQ, va mdi sé quy trinh HARQ tuong tng v6i hodc dugc lién két voi truyén din cia
mot khdi van chuyén.

Pé lam giam xudng hon nita cac mao dau khi mot manh thong tin ciia DCI 14p lich
nhidu khdi van chuyén, thi cAn phai giéi han viéc cac s6 quy trinh HARQ dugc sir dung
cho nhiéu khdi van chuyén 14 céc sb lién tiép, va sb quy trinh HARQ thu nhét trong nhiéu
s6 quy trinh HARQ can phai 14 s6 khong ddi. Vi du, néu mot manh thong tin ciia DCI 14p
lich N khéi van chuyén, va s6 quy trinh HARQ cua khéi van chuyén thir nhét trong N khéi
vén chuyén 14 sé khong dbi, vi du, thuong 1a 0, thi cac s6 quy trinh HARQ cua N-1 khéi
van chuyén con lai trong N khdi van chuyén 1al,2,.., vaN-I.

Khi DCI c6 kha ning d& 1ap lich téi da N khéi van chuyén, thi N bit can phai chi bao
théng tin bod chi bdo dir liéu méi (new data indicator, NDI) cia mdi khéi van chuyén theo
cach thirc anh xa bit. N bit nay con can phai chi bao, theo céach thirc 4nh xa bit, viée sb quy
trinh HARQ cta mdi khéi van chuyén c6 duoc sit dung hay khong. Do do, tbng sb 2N bit
duoc yéu cau dé chi bdo s6 lugng cac khéi van chuyén dugc 14p lich va thong tin NDI cia
mdi khdi van chuyén. Do d6, khi kénh didu khién chi bo sb lugng cac khdi van chuyén va
thong tin NDI ctia mdi khéi van chuyén, c6 van dé 1a cac mao diu qua 16n.

1. Phuong phép xtt 1y thong tin bao gdm céc buéc:

thu, béi thiét bi du cudi, thong tin diéu khién duodng Xuéng tir thiét bi mang, trong
d6 thong tin didu khién duong xubng c6 kha ning dé 1ap lich t&i da N khéi van chuyén TB,
va N 1a sb nguyén duong;

xéc dinh, béi thiét bi dau cudi, ring truong thir nhat bao gdm (N+2) bit bo, by, ..., va
b+ khi thong tin diéu khién dudng xudng bao gém trudng thir nhAt;

xéc dinh, béi thiét bi diu cudi dua trén truong thi nhét, s luong L TB duogc 1ap lich
boi thong tin didu khién duong xubng, trong d6 L 12 s6 nguyén duong, trong d6

khi L 16n hon 1, L TB dugc 14p lich béi thong tin didu khién duong xudng bao gbm
ca TB dugc truyén méi va TB duge truyén lai;

trong j bit lién tiép bi, bit1, ..., va b1 trong truong thi nhét, trang thai bit ctia chi
mét bit 14 1, va céc trang thai bit ctia j—1 bit con lai déu bang 0, j 1a s6 nguyén duong,
j=N+1-L,k1a sb nguyén dugc quy dinh trude, va k=0 hodc k=L+1; va

néu k=0, trang thai bit clia bit b trong truong tht nhét a 1, va L bit lién tiép by,

bj+2, ..., va bn+1 trong truong thir nh4t mang thong tin bd chi béo dit liéu méi NDI cua L

-33-



41140

TB dugc 14p lich béi thong tin diéu khién duong xudng; hodc

néu k=L+1, trang thai bit cua bit by trong trudng thir nhét 12 1, va L bit lién tiép bo,
bi, ..., va bp-1 trong truong thir nhét mang thong tin NDI ctia L TB dugc l4p lich béi thong
tin didu khién duong xudng;

xac dinh, boi thiét bi dau cubi, sb quy trinh HARQ cua mdi TB trong s6 L TB; va

gtri hodc thu, béi thiét bi dAu cudi, L TB dya trén s6 quy trinh HARQ dugc xéc dinh
ctia mdi TB trong sé L TB va thong tin NDI ctia mdi TB trong s6 L TB.

2. Phuong phéap theo didm 1, trong d6 L, sb quy trinh HARQ ctia TB thir nhét trong
L TB, va thong tin NDI cua mdi TB trong s6 L TB duoc x4c dinh dua trén dang twong tng
gifta c4c trang théi bit cla truong thir nhét va sb lugng cac TB, s6 quy trinh HARQ cua TB
thir nht, va thong tin NDI cta L TB, va TB thit nhit 1a mot TB trong s6 L TB.

3. Phuong phép theo diém 1, trong d6 bude xac dinh, boi thiét bi dau cudi, sb quy
trinh HARQ cua mdi TB trong s6 L TB bao gom:

sir dung, béi thiét bi diu cudi, bit bo 12 bit bit du; x4c dinh ring bit bi 12 bit thir nhat
c6 trang thai bit 1a 1 trong (N+2) bit, trong dé s6 quy trinh HARQ cua TB tht nhit 13 i; va
xéc dinh, boi thibt bi dAu cubi, sé quy trinh HARQ ciia TB khéc, khac v6i TB thir nhat,
trong L. TB dua trén sb quy trinh HARQ ciia TB thir nhét va méi quan hé lién két thir nhat
gifra cac sd quy trinh ctia L quy trinh HARQ, trong d6 TB thir nhét 14 mot TB trong s& L
TB, va L quy trinh HARQ 14 cac quy trinh HARQ twong tng v6i L TB; hodc

sit dung, bai thiét bi diu cudi, bit br+ 12 bit bit diu; xdc dinh réng bit bi 12 bit thir
nhét c6 trang thai bit 1a 1 trong (N+2) bit, trong d6 s6 quy trinh HARQ ctia TB thu nhét 1a
i-L—1; va x4c dinh, boi thiét bi ddu cudi, sé quy trinh HARQ cua TB khéc, khic véi TB
tht nhét, trong L TB duya trén sd quy trinh HARQ cta TB thir nhét va mdi quan hé lién két
thir nhét gifta cac s6 quy trinh cia L quy trinh HARQ, trong d6 TB thu nhit 14 mot TB
trong s6 L TB, va L quy trinh HARQ 1a céc quy trinh HARQ tuong tng v6i L TB.

4. Phuong phép theo diém 1, trong d6 phuong phap nay con bao gbm cac budc:

sit dung, bai thiét bi dAu cudi, bit be 12 bit bit diu, va xdc dinh réng bit bwm 12 bit thu
hai c6 trang thai bit 1a 1 trong (N+2) bit, trong d6 j=m, va L=N+1-m; hodc

sit dung, béi thiét bi du cudi, bit by+1 12 bit bt dau, va x4c dinh ring bit bwm 12 bit thir
hai ¢6 trang thai bit 1a 1 trong (N+2) bit tir phai sang tri, trong d6 j=N+1-m, va L=m.

5. Phuong phép theo diém 1, 3, hodc 4, trong d6 thong tin NDI ctia mdi TB trong s6

L TB dugc xac dinh dua trén L bit bj+1, bj+, ..., va br+1 theo cach thirc nh xa bit; hodc
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thong tin NDI cta mdi TB trong s6 L TB dugc xé4c dinh dya trén L bit bo, by, ..., va
br-1 theo cach thirc anh xa bit.

6. Phuong phap theo diém bét ky trong sb cac diém tir diém 1 dén 5, trong 6 phuwong
phép nay con bao gdm budc:

xéc dinh, boi thiét bi ddu cudi dua trén bit thir nhat trong théng tin diéu khién duong
xubng, viéc thdng tin didu khién duong xudng c6 bao gbém trudng thir nhét hay khéng,
trong do bit thir nhit 1a mot bit; va

néu trang thi bit ctia bit thir nhét 1a 1, thi x4c dinh, béi thiét bi dau cudi, ring thong
tin didu khién duong xudng bao gbm trudong thi nhéit, trong d6 N 1a s6 nguyén duong 16n
hon 1.

7. Phuong phép theo diém bt ky trong s cac diém tir diém 1 dén 5, trong d6 phuwong
phéap nay con bao gdm budc:

xéc dinh, boi thiét bi dau cudi dua trén bit thir nhét trong thong tin diéu khién duong
xubng, viéc thong tin didu khién duong xudng c6 bao gbm trudng thi nhét hay khéng,
trong d6 bit thir nhit 1a mét bit; va

néu trang thai bit ctia bit thir nhat 12 0, thi x4c dinh, béi thiét bi dau cudi, ring thong
tin didu khién dudong xubng khong bao gbm trudng thir nhét;

xac dinh, béi thiét bi diu cubi, ring thong tin didu khién dudng xudng bao gbém bit
th hai, trong d6 bit thi hai 1a mot bit;

néu trang thai bit ciia bit thir hai 12 1, thi x4c dinh, béi thiét bi ddu cubi, rang thong
tin diu khién dudong xubng c6 kha ning dé 1ap lich t6i da N TB, trong d6 N 1a s6 nguyén
duong 16n hon 1, va tAt ca cac TB duoc lap lich bsi thong tin didu khién duong xudng 14
cac TB duoc truyén méi, hodc tit ca cac TB duoc lap lich bsi thong tin diéu khién duong
xubng 1a cac TB dugc truyén lai;

néu trang thai bit cta bit thir hai 1a 1, thi x4c dinh, boi thiét bi dau cubi, rﬁng thong
tin diéu khién duong xudng c6 kha ning dé 1ap lich t6i da N TB, trong d6 N 1a sd nguyén
duong 16m hon 1, thong tin didu khién duong xudng bao gdm trudng thit hai va/hodc truong
thir ba, truong tht hai duge sir dung dé chi béo cic s6 quy trinh HARQ cua t6i da N TB
va/hodc thong tin nhan dang thir nhét, va truong thir ba dugc st dung dé chi bao thong tin
nhan dang tha hai; hodc

néu trang thai bit cia bit thir hai 12 0, thi xac dinh, boi thiét bi dAu cudi, ring thong

tin didu khién duong xudng c6 kha ning dé 1ap lich chi mot TB;
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néu trang thai bit ctia bit thtr hai 13 0, thi x4c dinh, béi thiét bi dau cudi, ring thong
tin diéu khién duong xudng c6 khi ning dé 1ap lich chi mot hoic hai TB, trong d6 thong
tin didu khién dudng xubng bao gdm truong thtt tu va/hogc trudng thir ndm, truong thi tur
duogc str dung dé chi bao sé quy trinh HARQ va/hogc thong tin NDI, va truong thir ndm
duogc st dung dé chi bao phién ban du thira (Redundancy Version, RV); hodc

néu trang thai bit ctia bit tht hai 13 0, thi x4c dinh, bai thiét bi ddu cudi, ring thong
tin didu khién duong xubng c6 kha nang dé 1ap lich chi t6i da hai TB, thong tin diéu khién
dudng xudng bao gdm trudng thir ba va/hoic truong thi tu, truong thi ba duge sir dung
& chi bao sb quy trinh HARQ va/hoic thong tin NDI, va trudng thir tu dugc sir dung dé
chi bdo phién ban du thira (Redundancy Version, RV).

8. Phuong phép theo diém bét ki trong s6 cac didm tir diém 1 dén 5, trong d6 phwrong
phép nay con bao gbm buéc:

xac dinh, béi thiét bi dau cubi dya trén bit thir nhét trong thong tin diéu khién dudng
xubng, viéc thong tin diéu khién duong xudng cé bao gbm trudng thi nhét hay khong,
trong d6 bit thir nhat 12 mét bit;

néu trang thai bit clia bit tht nhat 12 0, thi x4c dinh, béi thiét bi dau cudi, ring thong
tin diéu khién duong xubng khong bao gdm trudng thir nhét;

xac dinh, béi thiét bi du cubi, ring thong tin diéu khién dudng xubng bao gdm bit
tht hai, trong d6 bit thir hai 1a mot bit;

néu trang théi bit clia bit tht hai 13 1, thi x4c dinh, bdi thiét bi diu cudi, ring thong
tin didu khién duong xubng c6 kha ning dé 1ap lich t6i da N TB, trong d6 N 14 sé nguyén
dwong 16n hon 1, va tit ca cac TB dugc 1ap lich béi thong tin didu khién duong xubng 1a
cac TB dugc truyén méi, hodc tAt ca cac TB duoc lap lich boi thong tin diéu khién duong
xubng 1a cac TB dugc truyén lai;

néu trang thai bit cua bit thi hai 1a 1, thi x4c dinh, boi thiét bi dau cudi, réng thong
tin didu khién duong xudng c6 kha ning dé 1ap lich t6i da N TB, trong d6 N 1a s6 nguyén
duong 16n hon 1, thong tin diu khién dudng xubng bao gdm trudng thir hai va/hogc trudng
thir ba, truong tht hai duge st dung dé chi bao cac sb quy trinh HARQ ctia t6i da N TB
va/hogc thong tin nhan dang thir nhét, va trudng thit ba dugce st dung dé chi bao thong tin
nhin dang th{ hai; va x4c dinh, béi thiét bi dau cudi dya trén truong tht hai, s6 lugng L
TB duogc 1ap lich bdi thong tin diéu khién duong xudng, trong d6 L 1a s6 nguyén duong,

va L<N; hoac
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néu trang thai bit cta bit thtt hai 12 0, thi x4c dinh, boi thiét bi dau cudi, ring thong
tin didu khién duong xudng con bao gdm bit thir ba, trong d6 bit thi ba 1a mot bit, va trang
thai bit cia bit thi ba thudong 1a 1; va

xé4c dinh, boi thiét bi ddu cudi dua trén bit th ba, rang thong tin didu khién duong
xudng c6 kha nang dé 1ap lich chi mot hoic hai TB.

9.PhuongphépXﬁlYthéngthlbaog6n1cécbuéa

xéc dinh, bdi thiét bi mang, sé luong L khéi van chuyén TB dugc lap lich béi thong
tin didu khién duong xubng, trong d6 thong tin diéu khién duong xudng c6 kha ning dé
1ap lich tdi da N TB, N 14 s6 nguyén duong, L 13 s6 nguyén duong;

x4c dinh, boi thiét bi mang, cac sb quy trinh HARQ ctia L TB;

xéc dinh, bai thiét bi mang, thong tin bd chi bdo dit liéu méi NDI cta L TB;

giti, boi thiét b mang, thong tin diu khién duong xudng t6i thiét bi dau cubi, trong
do thong tin didu khién duong xudng c6 kha ning dé 1ap lich ca TB dugc truyén méi va
TB duoc truyén lai, thong tin didu khién dudng xubng bao gbm trudng thir nhit, va truong
thir nhat bao gdm (N+2) bit by, by, ..., vbn1, trong d6

trong j bit lién tiép bx, bk+1, ..., va bisj-1 trong truong thir nhét, trang thai bit cta chi
mot bit 12 1, va cac trang thai bit cia j—1 bit con lai déu bang 0, j 12 s6 nguyén duong,
j=N+1-L, k 14 s6 nguyén dugc quy dinh trude, va k=0 hodc k=L+1; va

néu k=0, trang théi bit ctia bit b; trong truong thir nhat 1a 1, va L bit lién tiép b1,
bj+2, ..., va bn+1 trong truong thi nhit mang thong tin NDI cia L TB duge 1ap lich boi
thong tin diéu khién duong xudng; hodc

néu k=L+1, trang thai bit cla bit by trong truong thi nhét 13 1, va L bit lién tiép bo,
bi, ..., va br1 trong truong thir nhit mang thong tin NDI ctia L TB duoc 14p lich boi thong
tin didu khién duong xudng; va

gui hodc thu, boi thiét bi mang, L TB dua trén thong tin diéu khién duong xubng.

10. Phuong phap theo diém 9, trong d6 phuong phép nay con bao gdm céc budc:

xac dinh, boi thiét bi mang, mot hodc nhidu trang thai bit ctia trudng thtt nhit dya
trén dang tuong tng gitta cac trang thai bit cla truong thir nhit, va L, s6 quy trinh HARQ
ctia TB tht nhét trong L TB, va thong tin NDI ctia mdi TB trong s6 L TB, trong d6 TB thit
nhét 14 mot TB trong sé L TB.

11. Phuong phép theo diém 9 hozic diém 10, trong d6 phuong phap nay con bao gbm

budec:
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néu k=0, x4c dinh, béi thiét bi mang, rr?lng s6 quy trinh HARQ cta TB thir nhét 13 i,
trong d6 TB thtt nhét 1a TB thtr nhét trong L TB; st dung, béi thiét bi mang, bit bo 1a bit
bat dau; va xac dinh, boi thiét bi mang, réng trang thai bit cia bit b; trong truong thur nhét
1 1 va céc trang théi bit ctia j—1 bit con lai, khac véi bit by, trong bo, by, ..., va bi1 déu bing
0; hodc

néu k=L+1, x4c dinh, b&i thiét bi mang, ring sé quy trinh HARQ ctia TB thir nhét 13
i-1—1, trong d6 TB tht nhét 1a TB thir nhét trong L TB; st dung, béi thiét bi mang, bit b+
13 bit bt dau; xac dinh, boi thiét bi mang, r%mg trang thai bit cta bit b; trong truong thir
nhit 13 1; va xéc dinh, boi thiét bi mang, rang cAc trang thdi bit cta j—1 bit con lai, khac véi
bit b, trong br+1, bL+2, ..., va bn+1 déu bing 0.

12. Phuong phap theo diém 9, trong d6 phuong phap ndy con bao gdm céc budc:

néu k=0, thi x4c dinh, bi thiét bi mang, rang trang thai bit ciia bit by+1-L trong truong
thir nhat 1a 1; hodc

néu k=L+1, thi xac dinh, boi thiét bi mang, rﬁng trang thai bit cua bit br trong truong
thir nhat 1a 1.

13. Phuong phéap theo diém 9, 11, hodc 12, trong d6 phwong phép nay con bao gbm
cac budec:

chi bao, boi thiét bi mang, thong tin NDI ctia mdi TB trong s6 L TB bang céach sir
dung L bit theo cach thirc 4nh xa bit, trong d6 L bit 1a bj+1, bjs2, ..., va bn+1 trong truong
thir nhat; hodc

chi bao, boi thiét bi mang, thong tin NDI cua mdi TB trong s6 L TB bé'lng cach str
dung L bit theo céach thtrc 4nh xa bit, trong d6 L bit 13 bo, by, ..., va br-1 trong trudng thir
nhét.

14. Phuong phap theo diém bét ky trong sb cac diém tir diém 9 dén 13, trong d6
phuong phap nay con bao gbm budc:

khi thiét bi mang xac dinh ring thong tin didu khién duong xubng c6 kha ning dé lap
lich ca TB duogc truyén méi va TB duoc truyén lai, thi xac dinh, b&i thiét bi mang, réng
thong tin didu khién duong xubng bao gém trudng thir nhét; va thiét dat, boi thiét bi mang,
trang théi bit cda bit thir nhét trong thong tin diéu khién duong xudng thanh 1, trong d6 bit
thr nhét 1a mot bit.

15. Phuong phap theo diém bat ky trong sb cac diém tir diém 9 dén 13, trong d6

phuong phap nay con bao gbm budc:
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khi thiét bi mang x4c dinh ring tat ci cic TB ma thong tin diéu khién duong xubng
c6 kha nang dé 1ap lich c6 thé chi 12 cac TB duoc truyén méi, hodc khi thiét bi mang x4c
dinh rang tat ca cac TB ma thong tin didu khién dudng xudng c6 kha ning dé lap lich c6
thé chi 1a cac TB dugc truyén lai, thi x4c dinh, b&i thiét bi mang, ré‘lng thong tin diéu khién
duong xudng khong bao gbm trudng thir nhét; hoic

khi thiét bi mang x4c dinh rang thong tin didu khién dudng xudng bao gdm trudng
thr hai va/hodc truong thir ba, thi xac dinh, boi thiét bi mang, rang thong tin diéu khién
dudngxuéngkhéngbaogénluuéngtm&nhﬁgva

thiét dit, béi thiét bi mang, trang thai bit cia bit thir nhét trong thong tin diéu khién
duong xubng thanh 0, trong d6 bit thir nhét 13 mot bit.

16.Phu0ngphéptha)dén1IS,Uongdéphuongphépnaycbnbaogénlca:buéa

khi théng tin diéu khién dudng xudng 14p lich nhiéu TB dugc truyén méi hodc nhiéu
TB duoc truyén lai, thi thiét dat, boi thiét bi mang, trang thai bit cla bit thi hai trong thong
tin didu khién duong xudng 1a 1;

khi thong tin diéu khién duong xubng bao gbm trrdng thir hai va/hodc trudng thi ba,
thi thiét dit, béi thiét bi mang, trang thai bit cia bit thir hai trong théng tin diéu khién dudng
xuénglél;hoéc

khi thong tin didu khién duong xubng c6 kha ning dé 1ap lich chi mot hogc hai TB,
thi thiét dit, béi thiét bi mang, trang thai bit cia bit thir hai trong thong tin diéu khién dudng
xudng 1 0, trong d6

bit thir hai 1a mdt bit.

17. Phuong phap theo diém 15, trong d6 phwong phap nay con bao gbm céc budc:

khi théng tin diéu khién duong xubng 14p lich nhidu TB dugc truyén méi hodc nhidu
TB duoc truyén lai, thi thiét dat, boi thiét bi mang, trang thai bit ctia bit thr hai trong thong
tin diéu khién dudng xubng 13 1, trong d6 bit thit hai 12 mdt bit; hogc

khi thong tin diéu khién duong xubng bao gdm trudng thir hai va/hodc truong thir ba,
thi thiét dt, bai thiét bi mang, trang thai bit ctia bit thir hai trong thong tin diéu khién dudng
xudng 12 1, trong d6 bit thir hai 1a mot bit; va

khi thong tin diéu khién dudng xudng c¢6 kha ning dé lap lich chi mot hoic hai TB,
thi x4c dinh, béi thiét bi mang, ring thong tin didu khién duong xubng con bao gOm bit thir
ba, trong d6 bit thir ba 13 mot bit; va thiét dat, béi thiét bi mang, trang théi bit cia bit thir
bala 0.

-30-



41140

18. Thiét bi dau cubi, bao gdm mddun xir Iy va modun thu phat, trong d6

modun thu phat duoc tao ciu hinh dé thu thong tin didu khién dudong xudng tir thiét
bi mang, trong d6 thong tin didu khién duong xudng c6 kha ning dé 1ap lich t61 da N khoi
véin chuyén TB, va N 1a s6 nguyén duong;

mddun xt 1y dwoc tao cdu hinh dé: xac dinh rang trudong thir nhét bao gbém (N+2) bit
bo, bi, ..., va brs1 khi thong tin diéu khién duong xubng bao gdm trudng thir nhit; va

xac dinh, dva trén truong thi nhat, sé luong L TB dugc lap lich boi thong tin diéu
khién duong xudng, trong d6 L 13 s6 nguyén duong, trong d6

khi L 16n hon 1, L TB dugc 14p lich béi thong tin diéu khién dudong xudng bao gdm
c&4 TB dugc truyén moi va TB duoc truyén lai;

trong j bit lién tiép by, bis1, ..., VA bisj1 trong trudng thi nhét, trang thai bit ciia chi
mdt bit 12 1, va cac trang thai bit clia j—1 bit con lai déu bang 0, j 1a s6 nguyén duong,
j=N+1-L, k 14 s6 nguyén dugc quy dinh truéce, va k=0 hodc k=L+1; va

néu k=0, trang thai bit cta bit bj trong trrong thir nhét 13 1, va L bit lién tiép b1,
bj+2, ..., va bn+ trong truong thir nhit mang thong tin bd chi bdo dit liéu méi NDI cta L
TB dugc lap lich bagi thong tin diéu khién dudng xuéng; hodc

néu k=L+1, trang thai bit cta bit by, trong trudong thir nhét 1a 1, va L bit lién tiép b,
by, ..., va br1 trong truong thir nhat mang thong tin NDI ctia L TB dugce 14p lich bdi thong
tin diéu khién duong xubng;

mddun xtr Iy dugc tao cdu hinh dé xac dinh s6 quy trinh HARQ ctia mdi TB trong s6
LTB;va

modun thu phat duoc tao ciu hinh dé giri hodc thu L TB dua trén s6 quy trinh HARQ
duoc xac dinh cia mdi TB trong s6 L TB va théng tin NDI ctia mdi TB trong s6 L TB.

19. Thiét bi dAu cudi theo didm 18, trong d6 L, sb quy trinh HARQ ctia TB thtt nhét
trong L TB, va thong tin NDI ctia mdi TB trong s6 L TB duoc x4c dinh dwa trén dang tuong
Ung gilta cac trang thai bit cla truong thu nhit va sb lugng cac TB, sb quy trinh HARQ
ctia TB thir nhit, va thong tin NDI ciia L TB, va TB thtr nhit 12 m¢t TB trong s6 L TB.

20. Thiét bi dau cudi theo diém 18, trong d6 modun xtr ly dugc tao cAu hinh dé: sir
dung bit by 12 bit bit dau; x4c dinh rang bit b; 12 bit thit nhét c6 trang théi bit 13 1 trong
(N+2) bit, trong d6 sb quy trinh HARQ ctia TB tht nhat 13 i; va x4c dinh sb quy trinh
HARQ ctia TB khéc, khac v6i TB thir nhét, trong L TB dua trén sé quy trinh HARQ cia
TB tha nhit va méi quan hé lién két thir nhét gitta cac sb quy trinh ctia L quy trinh HARQ,
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trong d6 TB thtt nht 1a mot TB trong s6 L TB, va L quy trinh HARQ 12 cac quy trinh
HARQ twong tng véi L TB; hodc st dung bit br+i 1a bit bét dAu; x4ac dinh rang bit b; 12 bit
thir nhét c6 trang thai bit 1a 1 trong (N+2) bit, trong d6 s6 quy trinh HARQ ctia TB thi nhét
1a i-L—1; va x4c dinh s§ quy trinh HARQ ctia TB khéc, khéc v6i TB thit nhat, trong L TB
dua trén sb quy trinh HARQ ctia TB tht nhét va mbi quan hé lién két thr nhét gitra cac sb
quy trinh cia L quy trinh HARQ, trong d6 TB tht nhit 1a mot TB trong s6 L TB, va L quy
trinh HARQ 14 c4c quy trinh HARQ tuong tmg v6i L TB.

21. Thiét bi dau cudi theo diém 18, trong d6 mddun xur ly dugc tao cAu hinh dé: sir
dung bit bo 1a bit bét ddu, va x4c dinh ring bit bw 1a bit thir hai c6 trang thai bit 1 1 trong
(N+2) bit, trong d6 j=m, va L=N+1-m; hodc

modun xr ly duge tao cAu hinh dé: st dung bit by 12 bit bat dau, va xac dinh ré’mg
bit bm 12 bit tht hai ¢6 trang théi bit 1 1 trong (N+2) bit tir phai sang trai, trong d6 j=N+1—
m, va L=m.

22. Thiét bj d4u cubi theo didm 18, 20, hodc 21, trong d6 thong tin NDI cia mdi TB
trong s6 L TB dugc xac dinh dua trén L bit bj+1, bj+2, ..., va bx+1 theo cach thirc dnh xa bit;
hodc

thong tin NDI ctia mdi TB trong s6 L TB duoc xac dinh dua trén L bit bo, by, ..., va
br-1 theo cach thirc anh xa bit.

23. Thiét bi d4u cubi theo diém bét ky trong sb cac diém tir diém 18 dén 22, trong d6
modun xtt ly duoc tao cAu hinh dé: x4c dinh, dua trén bit thi nhét trong thong tin diéu
khién dudng xudng, viéc thong tin didu khién duong xudng c6 bao gbm truong thir nhit
hay khong, trong d6 bit thir nhét 12 mot bit; va néu trang thai bit cia bit tha nhit 13 1, thi
xac dinh ring thong tin diéu khién duong xudng bao gbm truong thir nhét, trong d6 N 13
s6 nguyén duong 16n hon 1.

24. Thiét bi diu cubi theo didm bét ky trong sb cac diém tir diém 18 dén 22, trong d6
médun xit 1y duoc tao cu hinh dé: x4c dinh, dya trén bit thir nhét trong thong tin diéu
khién duong xudng, viéc thong tin didu khién dudong xudng c6 bao gbm truong thir nhét
hay khong, trong d6 bit thir nhat 12 mét bit; va néu trang thdi bit cia bit thir nhét 13 0, thi
xéc dinh ring théng tin diéu khién duong xubng khong bao gém trudng thi nhét;

xéc dinh ring thong tin didu khién duong xudng bao gbm bit thit hai, trong d¢ bit thir
hai 1a mot bit;

néu trang thai bit clia bit thi hai 13 1, thi x4c dinh ring thong tin diéu khién duong
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xubng c6 kha ning dé 1ap lich t6i da N TB, trong d6 N 1a s6 nguyén duong 16n hon 1, va
tat ca cac TB dugc 1ap lich bai thong tin didu khién duong xubng 1a cac TB duge truyén
méi, hodc tt ca cac TB dugce 14p lich boi thong tin diéu khién duong xubng 12 cac TB dugc
truyén lai;

néu trang thai bit ctia bit thi hai 13 1, thi x4c dinh rang thong tin didu khién duong
xubng c6 kha ning dé 1ap lich t6i da N TB, trong d6 N 1a sd nguyén dwong 16n hon 1, thong
tin didu khién dudong xubng bao gdm truong thir hai va/hodc trudng thir ba, truong thir hai
duoc stt dung dé chi bao cac sd quy trinh HARQ cua tdi da N TB va/hoic thong tin nhin
dang thir nhat, va trudng thtt ba dugc sir dung dé chi bao thong tin nhan dang thir hai;

néu trang thai bit cta bit thit hai 1a 0, thi xac dinh ring thong tin diéu khién dwong
xubng c6 kha ning dé 1ap lich chi mot hodc hai TB, trong d6 thong tin didu khién duong
xubng bao gdm trudng thi tu va/hodc trudng thir ndm, truong thi tu dugc sit dung dé chi
bao sb quy trinh HARQ va/hodc thong tin NDL, va truong thir ndm dugc sir dung dé chi
b4o phién ban du thira (Redundancy Version, RV); hodc

néu trang thai bit cta bit thi hai 12 0, thi xac dinh ring thong tin diéu khién duong
xudng c6 kha ning dé 1ap lich chi mét hoic hai TB.

25. Thiét bi dau cubi theo didm bét ky trong s6 cac diém tir diém 18 dén 22, trong d6
modun xr ly dugce tao cAu hinh dé: xac dinh, dua trén bit thir nhét trong thong tin didu
khién duong xudng, viéc thong tin didu khién duong xudng cé bao gdm truong thir nhét
hay khong, trong d6 bit thit nhét 1a mot bit; va néu trang thai bit ctia bit thir nhat 12 0, thi
xéc dinh ring théng tin diéu khién duong xudng khéng bao gbm trudong thir nhét; va xéac
dinh ring thong tin didu khién dudong xubng bao gdm bit thir hai, trong do6 bit thir hai 13
mot bit; hodc néu trang thai bit ctia bit thir hai 1a 1, thi x4c dinh r%mg thong tin diéu khién
duong xubng c6 kha ning dé 1ap lich t6i da N TB, trong d6 N 1a sb nguyén duong 16n hon
1, va tit ca cac TB duoc lap lich béi thong tin didu khién duodng xubng 1a cac TB duogc
truyén méi, hodc tAt ca cac TB dugc 1ap lich béi thong tin didu khién duong xudng 1a cac
TB duogc truyén lai; néu trang thai bit ctia bit thit hai 1a 0, thi x4c dinh rang thong tin didu
khién dudong xudng con bao gém bit thit ba, trong d6 bit thir ba 1a mot bit, va trang théi bit
cita bit thir ba thudng 12 1; va x4c dinh, dua trén bt thir ba, ring thong tin diéu khién duong
xudng c¢6 kha nang dé 1ap lich chi mot TB.

26. Thiét bi mang, bao gdm médun xir Iy va modun thu phét, trong d6

modun xt ly dugc tao cAu hinh dé x4c dinh sb luong L khdi van chuyén TB duoc 1ap
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lich béi thong tin didu khién dudng xubng, trong d6 thong tin didu khién duong xudng c6
kha nang dé 1ap lich ti da N TB, N 1a sd nguyén duong, L 12 sb6 nguyén duong;

modun xt ly dugc tao cAu hinh dé x4c dinh cac s quy trinh HARQ cta L TB;

modun xtr ly dugce tao chu hinh dé xac dinh thong tin bd chi bao dit liéu méi NDI cua
L TB;

mobdun thu phat duge tao cAu hinh dé giri thong tin didu khién dudng xudng t6i thiét
bi ddu cudi, trong d6 thong tin diéu khién duong xubng c6 kha ning dé 1ap lich ca TB dugc
truyén méi va TB duge truyén lai, thong tin didu khién duong xudng bao gbm trudng thir
nhét, va truong tht nhit bao gdm (N+2) bit bo, by, ..., va b1, trong d6

trong j bit lién tiép bk, b1, ..., va brsj-1 trong truong thir nhit, trang théi cia chi mot
bit 1a 1, va cac trang thai cta j—1 bit con lai déu 12 0, j 12 s6 nguyén dwong, j=N+1-L, k 1a
s6 nguyén duoc quy dinh truedce, va k=0 hodc k=L+1; va

néu k=0, trang thai bit cla bit bj trong truong thw nhit 1a 1, va L bit lién tiép by,
bj+2, ..., va bn+1 trong truong thi nhit mang thong tin NDI ctia L TB dugc l4p lich béi
thong tin diéu khién duong xubng; hoic

néu k=L+1, trang thai bit cta bit by, trong truong thir nhét 1 1, va L bit lién tiép bo,
bi, ..., va bL-1 trong trudng thi nhét mang thong tin NDI ctia L TB dugc 14p lich béi thong
tin didu khién duong xubng; va

mo6dun thu phat dugc tao cAu hinh dé gtri hodc thu L TB duya trén thong tin diéu khién
duong xudng.

27. Thiét bi mang theo diém 26, trong d6 mddun xtt ly dugc tao cAu hinh dé x4c dinh
mot hodc nhidu trang théi bit cla trudng tha nhét dua trén dang tuong tng giita c4c trang
thai bit cta truong thir nhét, va L, s6 quy trinh HARQ cua TB thir nhét trong L TB, va
thong tin NDI ctia mdi TB trong s6 L TB, trong d6 TB thir nhat 13 mot TB trong s6 L TB.

28. Thiét bi mang theo diém 26 hoic diém 27, trong d6 modun xtr ly dugc tao cAu
hinh dé: néu k=0, x4c dinh ring sb quy trinh HARQ ctia TB thtr nhét 12 1, trong d6 TB thit
nhét 1a TB tht nht trong L TB; st dung bit bo 1a bit bat ddu; va xac dinh r%mg trang thai
bit ctia bit b; trong trudng thir nhat 13 1 va c4c trang thai bit ciia j—1 bit con lai, khac véi bit
bi, trong bo, by, ..., va bj déu 12 0; hodic néu k=L+1, thi xac dinh rang sb quy trinh HARQ
ctia TB thr nhat 13 i-L—1, trong d6 TB thtt nhét 12 TB th nhéit trong L TB; st dung bit br+1
14 bit bit dAu; thi x4c dinh ring trang thai bit cua bit b; trong trudng thit nhat 13 1; va xéc

dinh rﬁng cac trang thai bit ctia j—1 bit con lai, khdc véi bit by, trong br+i, br+, ..., va b
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déula 0.

29. Thiét bi mang theo diém 26, trong 46 modun xtt ly duoc tao cAu hinh dé: néu k=0,
thi x4c dinh ring trang thai bit ctia bit by+1- trong truong thir nhét 13 1; hodc néu k=L+1,
thi x4c dinh ring trang théi bit cla bit by trong trudong thir nhat 13 1.

30. Thiét bi mang theo diém 26, 28, hoic 29, trong d6 modun xit ly dugc tao cAu hinh
dé: chi bao théng tin NDI ciia mdi TB trong s6 L TB bang cach st dung L bit theo cach
thirc 4nh xa bit, trong d6 L bit 1a bj+1, bj+2, ..., va bx+1 trong trudng thi nhét; hodc chi bao
thong tin NDI ctia mdi TB trong s6 L TB bang cach sir dung L bit theo cach thirc 4nh xa
bit, trong d6 L bit 1a bo, b1, ..., va b1 trong trudng thir nhat.

31. Thiét bi mang theo diém bit ky trong sb cac diém tir diém 26 dén 30, trong d6
mddun xit Iy dugc tao ciu hinh d8: khi x4c dinh ring thong tin diéu khién duong xudng c6
kha nang dé 1ap lich ca TB duoc truyén méi va TB duoc truyén lai, thi xc dinh rang théng
tin didu khién duong xudng bao gdm trudng thir nhit, va thiét dat trang thai bit cia bit thir
nhét trong thong tin diéu khién dudng xubng 14 1, trong d6 bit thir nhét 13 mot bit.

32. Thiét bi mang theo diém bt ky trong sb cac diém tir diém 26 dén 30, trong d6
modun xr ly dugc tao cAu hinh dé: khi x4c dinh réng tAt ca cac TB ma thong tin diéu khién
dudng xudng c6 kha ning @& 1ap lich c6 thé chi 1a cac TB duogc truyén méi, khi xac dinh
rang tit ca cac TB ma thong tin didu khién duong xudng c6 kha nang dé lap lich 1a cac TB
duoc truyén lai, hodc khi x4c dinh rdng thong tin didu khién duong xubng bao gdm trudng
thir hai va/hodc trudong thi ba, thi x4c dinh rang thong tin didu khién duong xudng khéng
bao gbm truong thi nhét; va thiét dat trang thai bit clia bit thir nhét trong théng tin diéu
khién duong xudng 12 0, trong d6 bit thir nhat 1a mot bit.

33. Thiét bi mang theo diém 32, trong d6 modun xt ly duoc tao cAu hinh dé: khi
thong tin diéu khién duong xudng 14p lich nhiéu TB duogc truyén mai, khi thong tin didu
khién duong xubng 1ap lich nhidu TB duoc truyén lai, hodc khi x4c dinh ring thong tin
didu khién duong xubng bao gdm trudng thi hai va/hodc truong thir ba, thi thiét dit trang
thai bit ctia bit thit hai trong thong tin didu khién duong xudng 1a 1; hogc khi thong tin diéu
khién duong xubng c6 kha ning dé 14p lich chi mot hodc hai TB, thi thiét dat trang thai bit
cta bit thtr hai trong théng tin diéu khién duong xudng 14 0, trong d6 bit thir hai 1a mot bit.

34, Thiét bi mang theo diém 32, trong d6 mddun xt ly dugc tao cAu hinh dé: khi
thong tin didu khién duong xudng 1ap lich nhidu TB dugc truyén méi, khi thong tin diéu

khién duong xubng 1ap lich nhidu TB dugc truyén lai, hodc khi xac dinh ring thong tin
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diéu khién duong xubng bao gdm trudng thir hai va/hodc trudng thir ba, thi thiét diit trang
thai bit cia bit thtt hai trong thong tin didu khién duong xudng la 1, trong d6 bit thir hai 1a
mot bit; hodc khi thong tin didu khién duwong xudng c6 kha ning @ 1ap lich chi mot hogc
hai TB, thi xé4c dinh ring thong tin diéu khién dudng xudng con bao gbm bit thir ba, trong
d6 bit thit ba 1a mot bit; va thiét dit trang thai bit ciia bit thir ba1a 0.

33. Thiét bi mang theo diém 32, trong d6 moédun xr ly dugce tao cdu hinh dé: khi
thong tin diéu khién duong xubng l4p lich nhidu TB dugc truyén mai, hozc khi thong tin
didu khién duong xudng 1ap lich nhidu TB dugc truyén lai, thi thiét dat trang thai bit cua
bit thtr hai trong thong tin diéu khién duong xubng 13 1; hodc khi théng tin diéu khién
duong xubng c6 kha nang d& 14p lich chi mot TB, thi thiét dit trang théi bit cua bit thir hai
trong thong tin diéu khién duong xubng 13 0, trong d6 bit thir hai 12 mot bit.

34. Phuong phap theo diém 7, trong d6 phwong phap nay con bao gbm buée:

néu trang thai bit ctia bit tht hai 1a 1, thi thiét bi dAu cudi xac dinh ring thong tin diéu
khién duong xubng c6 kha nang dé 1ap lich tdi da N TB, trong d6 N 1a s6 nguyén dwong
16n hon 1, thong tin didu khién duong xubng bao gém trudng thir hai va/hoic truong thi
ba, trudng thi hai dugc st dung dé chi bao céc s6 quy trinh HARQ cua t6i da N TB va/hoic
théng tin nhan dang thir nhat, va truong thtr ba dugc st dung dé chi bao thong tin nhin
dang tht hai; va phuong phép nay con bao gdm cac budc:

xac dinh, boi thiét bi dau cudi dua trén truong thir hai, s6 luong L TB duogc 1ap lich
b6i thong tin didu khién duong xudng, trong d6 L 14 s6 nguyén duong;

xéc dinh, béi thiét bi diu cudi dua trén truong thi hai, cic s quy trinh HARQ ctia L
TB duoc lap lich boi thong tin didu khién dudng xubng, trong d6

truong thir hai bao gbm tam hodc chin bit, va s6 quy trinh HARQ ciia mdi TB trong
s6 L TB duoc x4c dinh dua trén truong tht hai theo cach thirc 4nh xa bit;

x4c dinh, béi thiét bi diu cubdi, thong tin NDI ctia mdi TB trong s6 L TB dya trén bd
nhén dang thir nhét hodc b nhan dang thi hai; va

gtri hodc thu, bdi thiét bi diu cudi, L TB dua trén sé quy trinh HARQ duge x4c dinh
ctia mdi TB trong s L TB va thong tin NDI ctia mdi TB trong s6 L TB.

35. Phuong phap theo diém 7, trong d6

trudmg thir ba bao gdm mét bit.

36. Phuong phap theo diém 34, trong d6

cac NDI danh cho L TB giéng nhau; hoic
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NDI truéc d6 danh cho L TB giéng nhau.

37. Phuong phép theo diém 7, trong d6 phuong phap nay con bao gbm budc:

néu trang thai bit ciia bit thit hai 1a 0, thi thiét bj diu cudi x4c dinh ring thong tin diéu
khién duong xudng c6 kha ning dé 1ap lich chi mot hodc hai TB, trong d6 thong tin didu
khién duong xubng bao gbm truong thir tw va/hodc truong thir nam, trudng thi tu duge st
dung d& chi bio sé quy trinh HARQ va/hodc thong tin NDI, va truong thir ndm dugc st
dung dé chi béo phién ban du thira (Redundancy Version, RV); va phuong phép nay con
bao gbém cac budc:

xéc dinh, boi thiét bi diu cudi dua trén truong tht tu, s6 lugng L TB dugc 1ap lich
boi thong tin diéu khién duong xubng, trong d6 L 12 s6 nguyén duong;

xac dinh, boi thiét bi ddu cudi dua trén trudng th tu, cac s6 quy trinh HARQ cta L
TB dugc 14p lich bdi thong tin didu khién dudng xudng, trong d6

xac dinh, boi thiét bi dau cudi, thong tin NDI cua mdi TB trong s6 L TB dua trén
truong thu tu; va

gtri hodc thu, bai thiét bi du cubi, L TB dua trén sé quy trinh HARQ duge xac dinh
ctia mdi TB trong sé L TB va thong tin NDI ctia mi TB trong s6 L TB.

38. Phuong phap theo diém 7 hodc diém 37, trong d6

xac dinh, béi thiét bi dau cubi, thong tin vé phién ban du thira dya trén truong tha
nidm va/hoac trudong thu tu.

39. Phuong phép theo diém 7, 37, hoic 38, trong d6

trueong thir tw bao gdm bay bit hogc chin bit; va/hodc

treong thir nam bao gdm hai bit.

40. Phuong phéap theo diém 7, trong d6 phuong phap nay con bao gdm buée:

néu trang thai bit ctia bit thi hai 1a 1, thi thiét b dAu cudi x4c dinh ring thong tin diéu
khién duong xubng c6 kha ning dé 1ap lich téi da N TB, trong d6 N 1a s nguyén duong
16n hon 1, thong tin diéu khién dudong xubng bao gém trudng thtt hai va/hodc truong thi
ba, truomg thi hai dugce st dung dé chi bao cac sb quy trinh HARQ cta tdi da N TB va/hoic
thong tin nhan dang thir nhét, va trudng thit ba duge st dung dé chi bao thong tin nhan
dang th{r hai; va phuong phép nay con bao gbm céc budc:

x4c dinh, boi thiét bi diu cubi dua trén truong thi hai, s lugng L TB dugc 1ap lich
béi thong tin diéu khién duong xubng, trong d6 L 1a s6 nguyén duong;

xéc dinh, béi thiét bi dau cudi dya trén trudong tht hai, cac sb quy trinh HARQ cua L
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TB dugc 14p lich boi thong tin didu khién duong xudng, trong d6

trudng thir hai bao gdm tdm hodc chin bit, va s6 quy trinh HARQ ctia mdi TB trong
s6 L TB dugc xéac dinh dya trén truong thit hai theo cach thirc 4nh xa bit;

xac dinh, bdi thiét bi dau cudi, thong tin NDI cua mdi TB trong s6 L TB dua trén bd
nhén dang th nhét hodc bo nhan dang thir hai; va

gt hodc thu, béi thibt bj diu cudi, L TB dya trén s6 quy trinh HARQ dugc x4c dinh
ctia mdi TB trong s6 L TB va thong tin NDI cua mdi TB trong s6 L TB.

Theo mot dang thuc hién, thiét bi mang c6 thé x4c dinh thong tin 14p lich cia mot
hodc nhiéu TB dua trén bang sau dy. Thong tin 14p lich bao gém mot hoac nhiéu manh
thong tin trong sb thong tin sau day: sb quy trinh HARQ, thong tin NDI (bd chi bao dit liéu
méi), va RV. Thiét bi mang giri, thong tin 1ap lich bang cach st dung thong tin didu khién
dudng xubng.

Thiét bi ddu cubi thu thong tin didu khién duong xubng duge giri béi thiét bi mang,
va c6 thé xac dinh hodc phan tich ct phap thong tin 14p lich dua trén bang 5. Thiét bi dau
cubi thu hodic g dit liéu dua trén thong tin 14p lich dugc x4c dinh. Trong bang 5, b0 dén
b9 thé hién mudi bit hodc sb lwong 10 bit, N(i) thé hién thong tin NDI ctia TB thir i, va H(i)
thé hién viéc TB duoc lién két v6i quy trinh HARQ thi i ¢6 dugc 1ap lich hay khong. Vi
du, H(i)=1 thé hién ring quy trinh HARQ thir i dugc 1ap lich, va H(i)=0 thé hién ring quy
trinh HARQ thtr i khong duge 1ap lich. Viéc quy trinh HARQ c6 dugc 1ap lich hay khong
cling ¢6 thé dugc hidu 1a viéc TB twong Gng v6i sd quy trinh HARQ c6 dugce 14p lich hay

khong.
Bang 5
Bt dau
Mot ID quy
. b0 |bl |b2 |b3 b4 | bS5 b6 |b7 |b8 b9
bit trinh
HARQ

S8 lugng céc quy trinh HARQ dugc 1ap lich=8

Cach |1 |1 |1 |NO) [N [NQ@)[NQG)[N@) [NG) [N®6) [ N(T) |0

thte S6 luong cac quy trinh HARQ dugc 1ap lich=7
thr 1 0 1 N(0) | N(1) | N(2) | N(3) | N(4) | N(5) | N(6) | O
nhat 0 1 1 N(0) | N(1) | N(2) | N(3) | N(4) [ N(5) | N(6) | 1
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S6 lugng cac quy trinh HARQ duoc 18p lich=6

1 0 0 1 N(0) | N(1) | N(2) | N(3) | N(4) IN(5) | O
0 1 0 1 N(0) | N(1) | N(2) | N(3) IN4) |N(5) | 1
0 |0 1 1 N(0) | N(1) | N(2) | N(3) | N(4) | N(5) | 2
Sé luong céc quy trinh HARQ dugc 14p lich=5

1 0 0 0 1 N(0) | N(1) | N(2) [N(3) | N4) | 0
0 1 0 0 1 N(0) | N(1) [ N(2) IN(3) | N4) | 1
0 |0 1 0 1 N(0) | N(1) | N(2) [ N(3) | N(4) | 2
0 |0 0 1 1 N(0) | N(1) | N(2) | N(3) | N(4) | 3
S6 lwgng cac quy trinh HARQ dugc 1ap lich=4

1 0 0 0 0 1 N(0) | N(1) | N(2) | N3) | 0
0 1 0 0 0 1 N(0) | N(1) | N(2) IN(3) | 1
0 |0 1 0 0 1 N(0) | N(1) | N(2) IN@3) | 2
0 |0 0 1 0 1 N() | N(1) | N(2) [ N(3) | 3
Sb lugng cac quy trinh HARQ dugce 1ap lich=3

1 0 0 0 0 0 1 N() |N(1) | N@2) |0
0 1 0 0 0 0 1 N(@) [ N(1) [ N@2) | 1
0 10 (1 1o Jo Jo [1 [NO[ND|N@]2
0 |0 0 1 0 0 1 N(0) [ N(1) | N@2) | 3
0 |0 0 0 1 0 1 N(0) | N(1) | N(22) | 4
S6 lwong cac quy trinh HARQ dugc 14p lich=2

1 0 0 0 0 0 0 1 N@O) [N(1) |0
0 1 0 0 0 0 0 1 N@©O) |N(1) | 1
0 |0 1 0 0 0 0 1 N(0) | N(1) | 2
0 |0 0 1 0 0 0 1 N() [N(1) | 3
0 |0 0 0 1 0 0 1 N(0) | N(1) | 4
0 |0 0 0 0 1 0 1 N() |N(1) | 5
S6 lwong quy trinh HARQ dugc 18p lich=1

1 0 0 0 0 0 0 0 1 N(©) |0
0 1 0 0 0 0 0 0 1 N@©) |1
0 |0 1 0 0 0 0 0 1 N(0) |2
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0 0 0 1 0 0 0 0 1 N@©) |3
0 0 0 0 1 0 0 0 1 N() | 4
0 0 0 0 0 1 0 0 1 N@©) |5
0 0 0 0 0 0 1 0 1 N@) | 6
0 0 0 0 0 0 0 1 1 N@©) |7

Céch | 0

thirc

bt 1 Co |H(0) | H(1) | H(2) | H(3) | H(4) | H(5) | H(6) | H(7)

hai

Mot

hoidc

hai 0 ID quy trinh HARQ danh cho TB 1&TB 2 | RV

B

Sé lwong L khéi van chuyén TB duoc 14p lich boi thong tin diéu khién dudong xubng
con ¢6 thé 1a sb luong L quy trinh yéu ciu truyén dan lai tw dong co ché lai HARQ dugc
chi bao béi thong tin diéu khién duong xubng, néi cach khac, cac TB & trong dang tuong
{rng mot-mot vai quy trinh HARQ.

Phai luu ¥ rang thong tin NDI ¢6 thé chi béo viée dit liéu dugc 1ap lich boi thong tin
diéu khién dudng xubng c6 phaila TB duge truyén méi hodc TB dugc truyén lai hay khong.
Vi du, thong tin NDI ¢6 thé bao gbm thong tin phan hdi ctia mdi TB trong sd L TB, va
thong tin phan hdi ctia TB ciing ¢6 thé dugc goi 1a thong tin bao nhan ctia TB.

Tram géc xac dinh sb lugng cac TB dugce 14p lich bai DCI, va xac dinh mot hodc
nhiéu ID quy trinh HARQ cua mdi TB duoc 14p lich, NDI danh cho mdi TB, va RV. Néu
tram gdc xac dinh dé chi bao thong tin 14p lich theo cach thic thir nhét, thi bit thir nhat
duoc thiét dat 13 1. Trong truong hop nay, truong thi nhét dugc chia, va trudng thir nhét
bao gdbm mudi bit. Ty chon 13, theo cach thic thir nhét, nhidu quy trinh HARQ dugc 1ap
lich lién tiép, va/hodc thong tin NDI dwoc chi béo bing cach st dung trudng thit nhat (hodc
mdt sb bit trong trudng thi nhét) theo cach thirc 4nh xa bit.

Ngoai ra, néu tram géc xéc dinh dé chi bao thong tin 1ap lich theo cach thuc thir hai,
thi bit thit nhat 14 0, va bit tha hai 13 1. Tuy chon 13, trong truong hop nay, thong tin diéu

khién duong xubng bao gdm truong tht hai va/hogc trudong thi ba. Trudng thit hai dugc
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st dung dé chi bao cac s6 quy trinh HARQ cua tdi da N TB va/hoic thong tin nhin dang
tht nhét, va truong thir ba duge st dung dé chi bao thong tin nhan dang tht hai. Bd nhén
dang thir hai hodc by nhén dang thu nhét duoc st dung dé chi bao thong tin dugc truyén
méi hogic duge truyén lai, hodc bd nhan dang thir hai hodc bo nhan dang thir nhét dugc st
dung d& chi bao thong tin NDI. Truong thir hai bao gbm tam hodc chin bit, va s6 quy trinh
HARQ ciia mdi TB trong s6 I TB dugc x4c dinh dua trén trudng thir hai theo cach thirc
anh xa bit.

Ngoai ra, néu tram gbc xac dinh rang sd lugng cac TB dugce 14p lich béi DCI 1a 1
hoic 2, bit thir nhit 13 0, va bit thit hai 1& 0. Thong tin didu khién dudng xubng bao gbm
truong thir t va/hodic trudong thir nam, trudng thir tu dugc st dung dé chi béo sb quy trinh
HARQ véa/hoic thong tin NDI, va trudong thir ndm dugc st dung dé chi bao phién ban du
thira (Redundancy Version, RV).

Thiét bi nguoi dung thu thong tin didu khién duong xudng DCI duge gui béi tram
géc. Thiét bi ngudi dung xac dinh mot hodc nhiéu ID quy trinh HARQ cua mdi TB, NDI
danh cho mdi TB, va RV dua trén DCIL. Néu bit thir nhat 13 1, thi thong tin 18p lich dugc
xac dinh theo cach thirc thir nhat. Néu tram gbc xac dinh dé chi bao thong tin 14p lich theo
cach thire thir nhét, thi bit thir nht dugc thiét dat 13 1. Trong trudng hop nay, truong thir
nhét duge chira, va truong thir nhét bao gdbm mudi bit. Ty chon 13, theo cach thirc thir
nhit, nhidu quy trinh HARQ dugc 14p lich lién tiép, va/hogc thong tin NDI dugc chi bao
bang cach sit dung trudng thir nhét (hodc mdt s bit trong truong thir nhét) theo cach thirc
anh xa bit.

Ngoai ra, thiét bi ngudi dung xac dinh thong tin 18p lich theo cach thirc thir hai dua
trén ring bit thir nhat 13 0 va bit thtt hai 1a 1. Tuy chon 14, trong trudng hop nay, thong tin
diéu khién duong xudng bao gdm trudng tht hai va/hodc trudong thir ba. Truong thir hai
duoc st dung dé chi bdo cic s6 quy trinh HARQ cta tdi da N TB va/hoic thong tin nhin
dang thr nhét, va truong thi ba duge st dung dé chi bao thong tin nhan dang tht hai. By
nhan dang tht hai hodc b nhan dang thi nhét dugc st dung dé chi bao thong tin dugc
truyén méi hodc duge truyén lai, hodc bo nhin dang tht hai hodc bd nhén dang thir nhét
duoc st dung dé chi bao thong tin NDI. Truong thi hai bao gé)m tam hodc chin bit, va sb
quy trinh HARQ cua mdi TB trong sé L TB dugc xac dinh dua trén truong thir hai theo
cach thirc anh xa bit.

Ngoai ra, thiét bi ngudi dung xac dinh, dya trén viéc bit thi nhét 12 0 va bit tha hai 12
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0, réng s6 lugng cac TB duge 14p lich boi DCI 1a 1 hodc 2. Thong tin diéu khién duong
xubng bao gbm trudng thit tu va/hogdce trudng thir nam, truong thi tw duge su dung dé chi
béo sb quy trinh HARQ va/hodc thong tin NDI, va trudng thir nam dugc s dung dé chi
bao phién béan du thira (Redundancy Version, RV).

Thiét bi thir hai thu théng tin thir nhat tir thiét bi thir nhat. Vi dy, thong tin thir nhat 1a
thong tin didu khién dudng xubng (downlink control information, DCI). Thong tin thtt nhét
bao gdm thong tin chi bao thir nhit vi/hodc thong tin chi béo thit hai. Thong tin chi béo
tht nhét duoc st dung dé chi bao réng céc sb luong cta cac TB duoc 1ap lich 1a tap thi
nhét hoic tap thir hai, va tip thi nhét khéac véi tap thi hai (c6 it nhat mot sd lugng cic TB
thudc vé tap thir hai nhung khong thude vé tap thir nhét); hodc thong tin chi béo thu nhét
va/hodc thong tin chi béo thir hai dugc st dung dé chi bao cach thuc dé 13p lich nhiéu TB.

Trong mot phan mb ta vi dy, cac sb luong cia cac TB dugc chira trong tap thir nhét
1a 1 va 2. N6i cach khéc, trong trudmg hop nay, thong tin thir nhét chi bdo rang sb lugng
cac TB dugc 14p lich 1a 1 hodc 2. Cac sb lwong cta cac TB dugc chira trong tap thir hai 1a
{1,2,3,4,5,6,7,8} hoic {3,4,5,6,7, 8}.

Trong mdt phin mo ta vi du, thong tin chi béo thir nhét bao goém trudng thi nhit, va
bit x trong truong thu nhét duge st dung dé chi bao thong tin chi béo thir nhét. Vi dy, néu
x=1, thi trang théi thr nhét (chéng han nhu 1) cta truong thir nhét dugc sir dung dé chi bao
réng s6 lugng cac TB dugc 1p lich thude vé tap thi nhét, va trang thai thir hai (chéng han
nhu 0) cia trudong tha nhit duoc stt dung dé chi bao ring sb luong cac TB dugc 14p lich
thudc vé tap thir hai; hodc néu x=2, thi trang théi tht nhét (ching han nhu 00) cta trudng
tht nhét duge str dung dé chi bao ring s6 luong cac TB dugc 1ap lich thudc vé tap thir nhét,
va trang thai thr hai (ching han nhu 01) ctia truong thir nht duge sit dung dé chi bao ring
sb luong cac TB dugc 1ap lich thude vé tap thi hai.

Trong mot phén mo ta vi du, thong tin chi bao thir nhét bao gE‘)m mot hodc nhiéu
treong, va bit x trong thong tin chi bao thir nhét duoc st dung dé chi béo ring s6 luong cac
TB duoc lap lich thude v& tap thir nhét hodc mot hodc nhidu TB duge 14p lich bang cach
st dung so dd 1ap lich the nhét. Vi duy, theo cach thirc thi nhét, mét hoic nhiéu TB dugc
1ap lich déu 12 cdc TB duge truyén méi hodc cac TB duge truyén lai. Vi du, theo céch thirc
thir nhét, cac quy trinh HARQ dugce lién két v6i nhiéu TB duoc 1ap lich 1a lién tiép hodc
khong lién tiép. N6i cach khac, trong truong hop nay, s6 quy trinh HARQ duogc chi bao

theo cach thirc 4nh xa bit bang cach st dung trudng thir hai.
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Trong mét phan md ta vi dy, thong tin thi nhét bao gdm thong tin chi bdo thi nhét
va thong tin chi bao thi hai. Thong tin chi bao thir nhét bao gdbm mdt hozic nhiéu trudong,
va thong tin chi bdo thr hai bao gbm mét hoic nhiéu trudng. Bit x trong thong tin chi bao
thtt nhat duoc st dung dé chi bao ring mét hodc nhidu TB dugc l4p lich bang cach sir dung
so d6 1ap lich thir hai, va sb luong cac TB dugc 1ap lich thude vé tap thu nhét; hodc mot
hodc nhidu TB duoc 14ap lich bang cach sir dung so d6 1ap lich thtr nhat hodc theo cach thirc
thir hai. Vi du, theo cach thtrc thit nhit, mét hogc nhidu TB dwoc lap lich déu 1a cac TB
duoc truyén méi hoidc cac TB dugc truyén lai. Vi dy, theo cach thue thir nhét, cac quy trinh
HARQ duoc lién két v6i nhidu TB dugc 14p lich 1a lién tiép hodc khong lién tiép. No6i cach
khéc, trong trudong hop nay, s6 quy trinh HARQ dugc chi béo theo cach thirc 4nh xa bit
bang cach sir dung trudng thit hai. Vi dy, theo cach thirc thir hai, cac quy trinh HARQ duoc
lién két voi nhidu TB duoc lap lich 1a lién tiép.

Viéc cac quy trinh HARQ dugc dé cap & trén 12 lién tiép ciing c6 thé dugc hiéu 14 cac
s6 quy trinh HARQ ctia mdt hodc nhiéu TB duoc 14p lich duge x4c dinh dya trén sd quy
trinh HARQ thir nhét va sb lwong cac TB dugce lap lich.

Céc mao dau bao hiéu c6 thé duge 1am giam xubng mdt cach hiéu qua bang cach st
dung phuong phap truyén thong khac dugc dé xuét theo phuong an nay ciia sdng ché.

Sang ché dé xuit phuong phap truyén thong khac nita. Phuong phép nay c6 thé duoc
ap dung cho thiét bi ddu cubi trong hé thong truyén thong dugc thé hién trén Fig.1.

S6 quy trinh HARQ ctia mbi TB nim trong pham vi tir 0 dén 7. NDI danh cho mbi
TB c6 hai gia tri. Khi DCI 14p lich m¢t TB, thi c6 8 (ma 1a s6 lwong cac gié tri ID quy trinh
HARQ) * 2 (ma 1a sb luong cac gia tri NDI c6 thé) = 16 dang két hop. Khi DCI 14p lich
hai TB, thi c6 28 (ma la sb lugng cac dang két hop ciia cac ID quy trinh HARQ cda hai
TB) * 4 (ma 14 s6 luong cac gia tri NDI c6 thé cia hai TB) = 112 dang két hop. Do d6, viéc
1ap lich mot TB va hai TB ¢6 tong s6 16+112=128 dang két hop. Do @6, trong DCI, c6 bay
bit chi bdo ID quy trinh HARQ va NDI danh cho mét khéi van chuyén TB dugc lap lich
b&i DCI hodic chi bao ID quy trinh HARQ hozc NDI danh cho mbi TB trong sd hai TB
duoc 14ap lich béi DCI. Khi DCI 14p lich mot TB, thi gid tri cta ID quy trinh HARQ cua
TB ndm trong pham vi tir 0 dén 7, va bo chi bao dit liéu méi ctia TB can phai duoc chi bao
trong DCI. Khi DCI 14p lich hai TB, thi gié tri cia ID quy trinh HARQ ctia m¢t TB (ma
ciing c6 thé dugc goi 1a TB thir nh4t) ndm trong pham vi tir 0 dén 7, va gia tri ciia ID quy

trinh HARQ ctia TB con lai (ma ciing c6 thé duoc goi 1a TB thit hai) nim trong pham vi tir
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0 dén 7, nhung ID quy trinh HARQ ctia TB thir nhét khac véi ID quy trinh HARQ cua TB
thtr hai. Cac NDI twong trng danh cho hai TB can phai dugc chi bao trong DCL

Mot trong s bay bit trong DCI 1a NDI danh cho TB thir nhét. Vi dy, TB tht nhit 1a
mot trong s6 N TB dugce 14p lich bdi DCL. N=1 hogc N=2. Ba trong s6 bay bit trong DCI
chi béo ID quy trinh HARQ 1 trong {0 dén 7}, va ba bit con lai trong s6 bay bit trong DCI
chi bao ID quy trinh HARQ 2 trong {0 dén 7}. Gia tri ctia ID quy trinh HARQ 1 ¢6 thé
gidng nhur gia tri ctia ID quy trinh HARQ 2. Ngoai ra, gid tri cia ID quy trinh HARQ 1 ¢o
thé khac voi gid tri ctia ID quy trinh HARQ 2. S6 quy trinh HARQ ctia mdt TB 1a ID quy
trinh HARQ 1, va sé quy trinh HARQ cua TB khéc 13 ID quy trinh HARQ 2.

Néu gi4 tri ctia ID quy trinh HARQ 1 gidng nhr gia tri cta ID quy trinh HARQ 2, thi
chi bao rang DCI 14p lich mot TB, va ID quy trinh HARQ ctia TB=ID quy trinh HARQ
1=ID quy trinh HARQ 2. Néu gi4 tri ciia ID quy trinh HARQ 1 khéc v6i gid tri ctia ID quy
trinh HARQ 2, thi chi bao ring DCI 14p lich hai TB.

Néu gia tri ciia ID quy trinh HARQ 1 nhé hon so véi gia tri cta ID quy trinh HARQ
2, thi chi bao réng NDI danh cho TB con lai, khac véi TB thir nhit, trong hai TB duogc lap
lich b&i DCI bang 0. Néu gia tri ctia ID quy trinh HARQ 1 16n hon so véi gia tri ctia ID
quy trinh HARQ 2, thi chi bdo rang NDI danh cho TB con lai, khac v6i TB thir nhét, trong
hai TB duoc 14p lich bai DCI bing 1. Vi dy, TB thir nhit [a TB thtt nhat trong hai TB dugc
lap lich boi DCL Néu gia tri ctia ID quy trinh HARQ 1 nh6 hon so véi gia trj ciia ID quy
trinh HARQ 2, thi chi béo rdng NDI danh cho TB thir hai dugc 1ap lich béi DCI bang 0.
Néu gia tri ctia ID quy trinh HARQ 1 16n hon so véi gid tri cia ID quy trinh HARQ 2, thi
chi bao rf?mg NDI danh cho TB thir hai dugc 14p lich béi DCI bﬁng 1. Vi dy, trong hai TB
duoc lap lich, s quy trinh HARQ ctia mot TB 1a ID quy trinh HARQ 1, va sd quy trinh
HARQ ctia TB con lai 12 ID quy trinh HARQ 2. Vi du, TB thir nht 1a mot trong s6 hai TB
duoc 1ap lich béi DCI, va TB thit hai 12 TB con lai, khac véi TB tha nhét, trong hai TB
duoc lap lich. S6 quy trinh HARQ ctia TB tha nhét 1a ID quy trinh HARQ 1, va s6 quy
trinh HARQ cua TB thi hai 1a ID quy trinh HARQ 2. Néu gié tri ctia ID quy trinh HARQ
1 nho hon so voi gia tri ctia ID quy trinh HARQ 2, thi chi bdo rang NDI danh cho TB thir
hai duoc 1ap lich bai DCI bang 0. Néu gia tri ctia ID quy trinh HARQ 1 16n hon so v6i gia
tri cua ID quy trinh HARQ 2, thi chi bao réng NDI danh cho TB thir hai dugc 1ap lich béi
DCI bang 1.

Ngoai ra, néu gia tri ciia ID quy trinh HARQ 1 16n hon so véi gid tri ctia ID quy trinh
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HARQ 2, thi chi bao réng NDI danh cho TB con lai, khac vai TB thi nhét, trong hai TB
dugc 14p lich béi DCI bang 0. Néu gia tri cia ID quy trinh HARQ 1 nh6 hon so véi gia tri
cua ID quy trinh HARQ 2, thi chi b4o ré‘mg NDI danh cho TB con lai, khac véi TB thi nhét,
trong hai TB duge 1ap lich béi DCI bang 1. Vi du, TB thtr nht 1a TB thi nhét trong hai TB
dugc 14p lich béi DCI. Néu gié tri ctia ID quy trinh HARQ 1 16n hon so véi gia tri cua ID
quy trinh HARQ 2, thi chi bao rang NDI danh cho TB thi hai dugc lap lich boi DCI bing
0. Néu gia tri ctia ID quy trinh HARQ 1 nho hon so v6i gia tri cua ID quy trinh HARQ 2,
thi chi b4o ring NDI danh cho TB thit hai dugc 1ap lich béi DCI bang 1. Vi du, TB thu
nhét 13 mot trong s6 hai TB dugc 1ap lich bdi DCI, va TB thtr hai 13 TB con lai, khac véi
TB tht nhét, trong hai TB dugc lap lich. S6 quy trinh HARQ cua TB thi nhat 13 ID quy
trinh HARQ 1, va s6 quy trinh HARQ ctia TB thit hai 12 ID quy trinh HARQ 2. Néu gi tri
ctia ID quy trinh HARQ 1 16n hon so véi gid tri ctia ID quy trinh HARQ 2, thi chi bao ring
NDI danh cho TB thit hai dugc 14p lich béi DCI bang 0. Néu gia tri ctia ID quy trinh HARQ
1 nho hon so véi gid tri ciia ID quy trinh HARQ 2, thi chi bao rang NDI danh cho TB thit
hai duge 1ap lich béi DCI bang 1.

Tram gbéc x4c dinh sb lugng cac TB dugc 1ap lich boi DCI, ID quy trinh HARQ cua
mdi TB dugc 14p lich, va NDI danh cho mdi TB dugc 14p lich. Néu tram géc xac dinh réng
s6 luong cac TB dugc 14p lich bai DCI bang 1, thi tram gbc chi bao NDI danh cho TB bang
cach str dung mdt bit trong DCI, chi bdo ID quy trinh HARQ 1 trong pham vi {0 dén 7}
bang cach sir dung ba bit trong DCI, va chi béo ID quy trinh HARQ 2 trong pham vi {0
dén 7} bang cach str dung ba bit trong DCI, va ID quy trinh HARQ 1 bang ID quy trinh
HARQ 2.

Néu tram géc xé4c dinh ring s6 lugng cac TB dugc lap lich boi DCI br:ing 2, thi tram
gbc chi bdo NDI danh cho TB thu nhét bang cach sir dung mot bit trong DCL, TB tht nhét
1a mot trong sb hai TB duoc lap lich béi DCI, va TB thir hai 1a TB con lai, khac voi TB thtr
nhét, trong hai TB dugc lap lich. S6 quy trinh HARQ cua TB tht nhét 13 ID quy trinh
HARQ 1, va s6 quy trinh HARQ ctia TB tht hai 12 ID quy trinh HARQ 2. Tram gdc chi
bao ID quy trinh HARQ 1 trong pham vi {0 dén 7} bang cach st dung ba bit trong DCL
va chi bdo ID quy trinh HARQ 2 trong pham vi {0 dén 7} bang cach st dung ba bit trong
DCI, va ID quy trinh HARQ 1 khong bang ID quy trinh HARQ 2. Néu tram gdc xac dinh
rang NDI danh cho TB thit hai bang 0, thi gia tri cia ID quy trinh HARQ 1 nhd hon so véi
gia tri cua ID quy trinh HARQ 2. Néu tram gbc xac dinh rang NDI danh cho TB thir hai
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bang 1, thi gi4 tri cia ID quy trinh HARQ 1 16n hon so véi gia tri ciia ID quy trinh HARQ
2. Ngoai ra, néu tram gbc xac dinh rang NDI danh cho TB tht hai bang 0, thi gi4 tri ctia ID
quy trinh HARQ 1 16n hon so véi gi trj ciia ID quy trinh HARQ 2. Néu tram gbc x4c dinh
rang NDI danh cho TB thit hai bang 1, thi gi4 tri ctia ID quy trinh HARQ 1 nho hon so véi
gia tri cia ID quy trinh HARQ 2.

Thiét bi ngudi ding thu thong tin didu khién duwong xudng DCI dugc ghti bdi tram
gbc. Bay bit trong DCI chi bdo s6 luong cac TB dugc lap lich bsi DCL. ID quy trinh HARQ
ctia mdi TB duge 14p lich boi DCI duge xac dinh, va NDI danh cho mdi TB duoc 14p lich
béi DCI dugc x4c dinh. Mot trong sb bay bit trong DCI 1a NDI danh cho TB thi nhét. Vi
du, TB tha nhét 12 mét trong s6 N TB dugc 1ap lich béi DCI. N=1 hodc N=2. Ba trong sb
bay bit trong DCI chi béo ID quy trinh HARQ 1 trong {0 dén 7}, va ba bit con lai trong sd
bay bit trong DCI chi bao ID quy trinh HARQ 2 trong {0 dén 7}. Gia tri ctia ID quy trinh
HARQ 1 ¢6 thé giéng nhu gié tri ctia ID quy trinh HARQ 2. Ngoai ra, gia tri ciia ID quy
trinh HARQ 1 ¢6 thé khéc voi gia tri ctia ID quy trinh HARQ 2.

Néu gié tri ciia ID quy trinh HARQ 1 gidng nhu gid tri ctia ID quy trinh HARQ 2, thi
thiét bi ngudi ding xac dinh ring DCI 13p lich mdt TB, va ID quy trinh HARQ ctia TB=ID
quy trinh HARQ 1=ID quy trinh HARQ 2. Néu gia tri ctia ID quy trinh HARQ 1 khac véi
gi4 tri ctia ID quy trinh HARQ 2, thi thiét bi ngudi ding x4c dinh ring DCI 14p lich hai TB.
TB tht nhét 1a mot trong s hai TB duoc 14p lich bai DCI, va TB thtr hai 1a TB con lai,
khac v6i TB thtr nht, trong hai TB dugc 14p lich. S6 quy trinh HARQ ctia TB thir nhét la
ID quy trinh HARQ 1, va s6 quy trinh HARQ cuia TB thir hai 12 ID quy trinh HARQ 2.

Néu gia tri ciia ID quy trinh HARQ 1 nh6 hon so véi gia tri ctia ID quy trinh HARQ
2, thi thiét bi ngudi dung xac dinh ring NDI danh cho TB tht hai dugc 14p lich boi DCI
bang 0. Néu gia tri ctia ID quy trinh HARQ 1 16n hon so véi gié tri cua ID quy trinh HARQ
2, thi thiét bi nguoi dung x4c dinh ring NDI danh cho TB th hai dwoc 14p lich béi DCI
bang 1.

Ngoai ra, néu gia tri ctia ID quy trinh HARQ 1 16n hon so véi gi4 tri ctia ID quy trinh
HARQ 2, thi thiét bi nguoi ding xac dinh ring NDI danh cho TB thtr hai dwoc 14p lich boi
DCI bang 0. Néu gi trj ctia ID quy trinh HARQ 1 nh6 hon so véi gia tri ctia ID quy trinh
HARQ 2, thi thiét bi ngudi ding xac dinh ring NDI danh cho TB thir hai dwoc 14p lich béi
DCI bang 1.

Bang 6 thé hién bay bit trong DCI.
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Bang 6
NDI danh
cho TB thur .
, ID quy trinh HARQ 1 (ba bit) ID quy trinh HARQ 2 (ba bit)
nhat (mot
bit)

Khi sb lwong cac TB dugc lap lich 12 1 hogc 2, thi NDI va ID quy trinh HARQ (sb
quy trinh HARQ) ¢6 thé dugc chi bao theo cach thic dugc thé hién trong bang 7.

Bang 7
Bay bit trong DCI
Mot bit Ba bit Ba bit
NDI danh cho TB tht nhat | ID quy trinh HARQ 1 ID quy trinh HARQ 2

Mot TB: ID quy trinh HARQ 1=ID quy trinh HARQ 2
Hai TB: ID quy trinh HARQ 1#ID quy trinh HARQ 2
NDI=0 danh cho TB tht hai néu ID quy trinh HARQ 1<ID quy trinh HARQ 2
NDI=1 danh cho TB thtr hai néu ID quy trinh HARQ 1>ID quy trinh HARQ 2

Trong bang 7, mot TB: ID quy trinh HARQ 1=ID quy trinh HARQ 2, hai TB: ID quy
trinh HARQ 1#£ID quy trinh HARQ 2, NDI=0 danh cho TB thtr hai néu ID quy trinh HARQ
1<ID quy trinh HARQ 2, va NDI=1 danh cho TB thu hai néu ID quy trinh HARQ 1>ID
quy trinh HARQ 2.

Céc mao dau bao hidu c6 thé duoc 1am giam xudng mét cach hicu qua bang cach st
dung phwong phap truyén thong khac dugce dé xuat theo phwong 4n nay cia sang ché.

Sang ché con dé xXuét phuong phép truyén théng. Phuong phap nay co thé dugc ap
dung cho thiét bi ddu cudi trong hé thong truyén thong duoc thé hién trén Fig.1.

Gié tri cia HARQ ctia mdi khéi vin chuyén (transmission block, TB) nim trong pham
vi 0 @én N—1. B chi bao di liéu méi (new data indicator, NDI) ctia mdi TB c6 hai gid tri.
Khi théng tin diéu khién dudng xuéng (downlink control information, DCI) lap lich mét
TB, ¢6 N (ma 1a sd lugng cac gia tri ID quy trinh HARQ) * 2 (ma 1a s6 luong céc gia tri
NDI ¢6 thé) = 2N dang két hop. Khi DCI 14p lich hai TB, ¢6 ¢4 (mala s6 lwong céc dang
két hop clia céc ID quy trinh HARQ ctia hai TB, trong d6 hai quy trinh HARQ dugc chon
lya tir N quy trinh HARQ) * 4 (ma la 36 lugng céc gia tri NDI c6 thé ctia hai TB) =2 * c§
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dang két hop. Do d6, 14p lich mot TB va hai TB ¢6 tdng s6 2N+2*c dang két hop. Do do,
M1=log2(2N¥2*c§,) bit dugc yéli cau trong DCI. Ngoai ra, 1ap lich mot TB va hai TB
chiém téng s6 M2=2+2*log2(N) bit.

Tuy chon 13, log2(N) bit trong DCI dugc st dung dé chi bao ID quy trinh HARQ 1
(ma ciing c6 thé duge goi 13 quy trinh HARQ tuong tng véi TB thit nhét), va log2(N) bit
con lai trong DCI duge st dung dé chi bao ID quy trinh HARQ 2 (ma ciing c6 thé duogc
goi la quy trinh HARQ tuong tng v6i TB khéac khic véi TB thir nhét khi hai TB dugc lap
lich). Khi ID quy trinh HARQ 1 bang ID quy trinh HARQ 2, thi chi bo rang mot TB duoc
1ap lich; khi ID quy trinh HARQ 1 khéong bing ID quy trinh HARQ 2, thi chi béo rang hai
TB duoc 1ap lich. O day, viéc ID quy trinh HARQ 1 bang ID quy trinh HARQ 2 ¢6 nghia
14 cac gia tri hodc céac trang thai bit cia ID quy trinh HARQ 1 va ID quy trinh HARQ 2
gidng nhau; va viéc ID quy trinh HARQ 1 khong bang ID quy trinh HARQ 2 c6 nghia 14
céc gia tri hodc céc trang thai bit ciia ID quy trinh HARQ 1 va ID quy trinh HARQ 2 khac
nhau.

Tay chon 13, mot bit trong DCI duge st dung dé chi bdo NDI twong tmg vé6i ID quy
trinh HARQ 1. Bit khéc trong DCI dugc st dung dé chi bao NDI tuong tng v6i ID quy
trinh HARQ 2. Ty chon 13, khi s6 lwong cac TB duogce lap lich 1a 1, bit khac dugc st dung
dé chi bao NDI twong tng véi ID quy trinh HARQ 2 dugc bd qua hodc khong ton tai, hodc
c6 gié tri gibng nhu bit dugc sir dung dé chi bao NDI twong tng v6i ID quy trinh HARQ
1. v

Vi dy, khi N=8, thi ba bit dugc sir dung dé chi bao ID quy trinh HARQ 1, ba bit khac
dugce st dung dé chi bao ID quy trinh HARQ 2, mét bit dugc sir dung dé chi bao NDI
tuong tng voi ID quy trinh HARQ 1, va bit khac dugc st dung dé chi bao NDI twong ting
v6i ID quy trinh HARQ 2.

Tuy chon 14, mét bit trong DCI dugce st dung dé chi bao NDI twong tng véi ID quy
trinh HARQ 1. Khi ID quy trinh HARQ 1 khéng bang ID quy trinh HARQ 2, ttc 13, hai
TB dugc 14p lich, néu gia tri ciia ID quy trinh HARQ 1 16n hon so véi gié tri cia ID quy
trinh HARQ 2, thi chi bdo ring gia tri cia NDI twong tng véi ID quy trinh HARQ 2 gidng
nhu gia tri cia NDI twong ung véi ID quy trinh HARQ 1; hodc néu gi4 tri ctia ID quy trinh
HARQ 1 nh6 hon so véi gia tri ciia ID quy trinh HARQ 2, thi chi bao ring gié tri ctia NDI
twong tmg vai ID quy trinh HARQ 2 khéc véi gid tri ctia NDI twong ung véi ID quy trinh
HARQ 1.
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Tuy chon la, mét bit trong DCI duoc st dung dé chi bao NDI tuong tng v6i ID quy
trinh HARQ 1. Khi ID quy trinh HARQ 1 khong bang ID quy trinh HARQ 2, tirc 13, hai
TB dugec 14p lich, néu gia tri cta ID quy trinh HARQ 1 16n hon so véi gia trj ciia ID quy
trinh HARQ 2, thi chi béo ring gié tri cia NDI twong tmg v6i ID quy trinh HARQ 2 khac
v6i gia tri cia NDI tuong tng v6i ID quy trinh HARQ 1; hodc néu gia tri ctia ID quy trinh
HARQ 1 nho hon so véi gia tri ciia ID quy trinh HARQ 2, thi chi bao ring gié tri ctia NDI
trong ung véi ID quy trinh HARQ 2 gidng nhu gia tri ctia NDI twong (mg v6i ID quy trinh
HARQ 1.

Tram gbc xé4c dinh s6 lugng cac TB dugc lap lich béi DCI, ID quy trinh HARQ ctia
mdi TB dugc lap lich, va NDI danh cho mdi TB dwgc 1ap lich. Néu tram gdc xdc dinh rang
s6 lugng cac TB duogc 14p lich béi DCI bang 1, tram gdc chi bao NDI danh cho TB bing
cach sir dung mot bit trong DCI, thi chi bdo ID quy trinh HARQ 1 trong pham vi {0 dén
N-1} bing cach sir dung log2(N) bit trong DCI, va chi bdo ID quy trinh HARQ 2 trong
pham vi {0 dén N—1} bing cach st dung log2(N) bit trong DCI, va ID quy trinh HARQ 1
bing ID quy trinh HARQ 2.

Néu tram gbc xac dinh ring sé lugng cac TB duogc lap lich béi DCI bang 2, thi tram
gbc chi bdo NDI danh cho TB thir nhét bing cach sir dung mot bit trong DCI, TB thir nhat
132 mdt trong s6 hai TB dugc 14p lich boi DCI, va TB thtt hai 1a TB con lai, khac v6i TB thir
nhét, trong hai TB dugc 1ap lich. S& quy trinh HARQ ctia TB th nhét 13 ID quy trinh
HARQ 1, va sé quy trinh HARQ cta TB thi hai 12 ID quy trinh HARQ 2. Tram gdc chi
bao ID quy trinh HARQ 1 trong pham vi {0 dén N-1} bing cach st dung log2(N) bit trong
DCI, va chi bdo ID quy trinh HARQ 2 trong pham vi {0 dén N-1} bang cach st dung
log2(N) bit trong DCI, va ID quy trinh HARQ 1 khoéng bing ID quy trinh HARQ 2. Néu
tram gbc x4c dinh ring NDI danh cho TB thi hai giéng nhu NDI danh cho TB thi nht,
thi gia tri cua ID quy trinh HARQ 1 nhd hon so véi gia tri ctia ID quy trinh HARQ 2; hodc
néu tram géc xac dinh réng NDI danh cho TB thtt hai khac véi NDI danh cho TB thir nhét,
thi gié tri ctia ID quy trinh HARQ 1 16n hon so véi gid tri cia ID quy trinh HARQ 2. Ngoai
ra, néu tram gdc xac dinh ring NDI danh cho TB thit hai gidng nhu NDI danh cho TB thtt
nhét, thi gia tri ctia ID quy trinh HARQ 1 16n hon so véi gié tri cia ID quy trinh HARQ 2;
hodc néu tram géc xac dinh réng NDI danh cho TB tha hai khac vi NDI danh cho TB thi
nhét, thi gia trj ctia ID quy trinh HARQ 1 nhé hon so véi gia tri cia ID quy trinh HARQ 2.

Thiét bi ngudi dung thu thong tin diéu khién dudng xubng DCI duge giri béi tram
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gbc. M1 bit trong DCI chi béo s6 luong cac TB dugce 1ap lich bai DCL. ID quy trinh HARQ
ctia mdi TB dugc 14p lich béi DCI duge xac dinh, va NDI danh cho mdi TB duoc 14p lich
béi DCI duge xac dinh. Mot trong sé M1 bit trong DCI 1a NDI danh cho TB thi nhét. Vi
du, TB thir nhét 12 mot trong sb Q TB dugc 14p lich bai DCIL. Q=1 hodc Q=2. log2(N) cua
M1 bit trong DCI chi bdo ID quy trinh HARQ 1 trong pham vi {0 dén N-1}, va log2(N)
bit con lai trong s6 M1 bit trong DCI chi bdo ID quy trinh HARQ 2 trong pham vi tir {0
dén N-1}. Gia tri cta ID quy trinh HARQ 1 ¢6 thé giéng nhu gi tri ciia ID quy trinh
HARQ 2. Ngoai ra, gié tri ciia ID quy trinh HARQ 1 ¢6 thé khéac voi gia tri cta ID quy
trinh HARQ 2.

Néu gié tri cia ID quy trinh HARQ 1 gidng nhu gid tri ctia ID quy trinh HARQ 2, thi
thiét bi ngudi dung x4c dinh rang DCI 1ap lich mt TB, va ID quy trinh HARQ ctia TB=ID
quy trinh HARQ 1=ID quy trinh HARQ 2. Néu gia tri ctia ID quy trinh HARQ 1 khéc véi
gia tri ciia ID quy trinh HARQ 2, thi thiét bi ngudi dung x4c dinh rang DCI 14p lich hai TB.
TB thir nhat 1a mot trong sb hai TB duoc 14p lich bsi DCI, va TB thit hai 1a TB con lai,
khéc v6i TB thir nht, trong hai TB duoc 14p lich. S6 quy trinh HARQ ctia TB thit nhat la
ID quy trinh HARQ 1, va s quy trinh HARQ ctia TB thir hai 1 ID quy trinh HARQ 2.

Tuy chon 13, mét trong s6 M1 bit trong DCI chi bao NDI twong tng véi TB thir nhét
(hogc ID quy trinh HARQ 1); va thiét bi d4u cubi x4c dinh, dya trén bit nay, NDI twong
tng v6i TB thtr nhét (hodc ID quy trinh HARQ 1). Néu gia tri cia ID quy trinh HARQ 1
nhé hon so véi gia tri ctia ID quy trinh HARQ 2, thi thiét bi nguoi dung xéc dinh, dua trén
bit khac trong s6 M2 bit trong DCI, NDI tuong tmg v6i TB th hai (cu thé 13, ID quy trinh
HARQ 2) dugc 1ap lich bai DCI.

Tuy chon 13, mét trong s6 M1 bit trong DCI chi bao NDI tuong tng v6i TB thir nhit
(hodc ID quy trinh HARQ 1); va thiét bi dau cudi x4c dinh, dua trén bit nay, NDI twong
tmg v6i TB thtr nhét (hogc ID quy trinh HARQ 1). Néu gi4 tri ctia ID quy trinh HARQ 1
nho6 hon so véi gia tri cia ID quy trinh HARQ 2, thi thiét bi ngudi ding xac dinh ring NDI
twong tng v6i TB thit hai (cu thé 13, ID quy trinh HARQ 2) duge 1ap lich bai DCI gidng
nhu NDI tuong tmg v6i TB thir nhét. Néu gia tri ctia ID quy trinh HARQ 1 16n hon so v6i
gia tri ctia ID quy trinh HARQ 2, thi thiét bi nguoi dung xéac dinh ring NDI twong ing véi
TB thi hai (cu thé 13, ID quy trinh HARQ 2) duoc 1ap lich béi DCI khac v6i NDI tuong
g v6i TB thir nhét (hoic ID quy trinh HARQ 1).

Ngoai ra, néu gi tri ctia ID quy trinh HARQ 1 nh6 hon so véi gid tri ctia ID quy trinh
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HARQ 2, thi thiét bi ngudi ding x4c dinh ring NDI twong tng v6i TB thir hai (cu thé 13,
ID quy trinh HARQ 2) dugc 14p lich béi DCI khac véi NDI twong ung v6i TB thu nhét.
Néu gia tri ctia ID quy trinh HARQ 1 16n hon so véi gid tri ciia ID quy trinh HARQ 2, thi
thiét bi ngudi ding xac dinh ring NDI tuong ung v6i TB thir hai (cu thé 13, ID quy trinh
HARQ 2) duoc 1ap lich bai DCI giéng nhur NDI tuong tmg v6i TB thtt nhat (hosic ID quy
trinh HARQ 1).

Vi du, khi N=8, M1=7, va trong DCI, c6 bay bit chi bao ID quy trinh HARQ va NDI
danh cho mot khéi van chuyén TB dugc 14p lich bdi DCI hodc chi bdo ID quy trinh HARQ
hodc NDI danh cho mbi TB trong sb hai TB duoc 14p lich béi DCI. Khi DCI 14p lich mét
TB, thi gia tri cia ID quy trinh HARQ cua TB nam trong pham vi tir 0 dén 7, va bd chi bao
dit liéu m&i cia TB can phai dugc chi bao trong DCI. Khi DCI 14p lich hai TB, thi gia tri
cua ID quy trinh HARQ cia mot TB (ma cling ¢ thé dwoc goi 12 TB thir nhét) nim trong
pham vi tir 0 dén 7, va gié trj ctia ID quy trinh HARQ ciia TB con lai (ma ciing c6 thé dugc
goi 12 TB thir hai) ndm trong pham vi tir 0 dén 7 va khéc véi gia tri cia quy trinh HARQ
ctua TB trudce d6, vaID quy trinh HARQ cua TB tht nhét khac véi ID quy trinh HARQ cua
TB thi hai. C4c NDI tuong tmg danh cho hai TB can phai dugc chi bao trong DCI.

MOt trong s6 bay bit trong DCI 1a NDI danh cho TB thir nhat. Vi du, TB tht nhét la
mot trong s6 Q TB duogc 14p lich bdi DCI. Q=1 hodc Q=2. Ba trong s& bay bit trong DCI
chi bao ID quy trinh HARQ 1 trong {0 dén 7}, va ba bit con lai trong s6 bay bit trong DCI
chi bao ID quy trinh HARQ 2 trong {0 dén 7}. Gia tri cuia ID quy trinh HARQ 1 ¢6 thé
gidng nhur gia tri ctia ID quy trinh HARQ 2. Ngoai ra, gia tri ctia ID quy trinh HARQ 1 ¢6
thé khac véi gié tri cia ID quy trinh HARQ 2. S6 quy trinh HARQ ctia mot TB 1a ID quy
trinh HARQ 1, va sd quy trinh HARQ ctia TB khéc 13 ID quy trinh HARQ 2.

Néu gi4 tri ctia ID quy trinh HARQ 1 gidng nhu gia tri ctia ID quy trinh HARQ 2, thi
chi bao rang DCI lap lich mdt TB, va ID quy trinh HARQ cua TB=ID quy trinh HARQ
1=ID quy trinh HARQ 2. Néu gia tri cia ID quy trinh HARQ 1 khac véi gié tri cia ID quy
trinh HARQ 2, thi chi bao rang DCI 14p lich hai TB.

Mt bit trong DCI duoc sit dung dé chi bao NDI twong tng v6i ID quy trinh HARQ
1 hodc TB thtt nhit. Néu gia tri cia ID quy trinh HARQ 1 nhé hon so véi gid tri ctia ID
quy trinh HARQ 2, thi chi bdo rang NDI danh cho TB con lai, khac v6i TB tht nhét, trong
hai TB dugc 1ap lich béi DCI giéng nhu NDI danh cho TB thi nhat, hodc NDI danh cho
ID quy trinh HARQ 2 gidng nhu NDI danh cho ID quy trinh HARQ 1. Néu gia tri ctia ID
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quy trinh HARQ 1 16n hon so véi gid tri ctia ID quy trinh HARQ 2, thi chi béao ring NDI
danh cho TB con lai, khac v4i TB thu nhét, trong hai TB dugc 14p lich béi DCI khéc véi
NDI danh cho TB tht nhét, hoic NDI danh cho ID quy trinh HARQ 2 khac véi NDI danh
cho ID quy trinh HARQ 1. Vi dy, TB th nhét 12 TB tht nhét trong hai TB dugc 14p lich
boi DCIL.

Ngoai ra, mot bit trong DCI duoc str dung dé chi bao NDI twong ting véi ID quy trinh
HARQ 1 hodc TB thir nhét. Néu gia trj ctia ID quy trinh HARQ 1 nhé hon so v6i gia tri
cta ID quy trinh HARQ 2, thi chi bdo rang NDI danh cho TB con lai, khac v6i TB thir nhit,
trong hai TB dugc 14p lich béi DCI khac voi NDI danh cho TB thu nhéit, hoic NDI danh
cho ID quy trinh HARQ 2 khac v6i NDI danh cho ID quy trinh HARQ 1. Néu gia tri cia
ID quy trinh HARQ 1 16n hon so v&i gid tri ctia ID quy trinh HARQ 2, thi chi béo rang
NDI danh cho TB con lai, khac v6i TB tht nhét, trong hai TB dugc Iap lich boi DCI gibng
nhw NDI dénh cho TB thit nhit, hoic NDI danh cho ID quy trinh HARQ 2 giéng nhu NDI
danh cho ID quy trinh HARQ 1. Vi dy, TB tht nhit 1a TB tht nhét trong hai TB duoc l4p
lich bai DCI.

Tram gdc x4c dinh sd lwong cac TB duoc 14p lich boi DCI, ID quy trinh HARQ ctia
mdi TB duoc 14p lich, va NDI danh cho mdi TB duge lap lich. Néu tram géc xac dinh rfmg
sb lugng cac TB duoc 14p lich b1 DCI béng 1, thi tram géc chi bao NDI danh cho TB bé‘mg
céch sir dung mot bit trong DCI, chi bao ID quy trinh HARQ 1 trong pham vi {0 dén 7}
bang céch st dung ba bit trong DCI, va chi bao ID quy trinh HARQ 2 trong pham vi {0
dén 7} bing cach st dung ba bit trong DCI, va ID quy trinh HARQ 1 bang ID quy trinh
HARQ 2.

Néu tram géc xac dinh réng sb lwong cac TB dugc 1ap lich bsi DCI béng 2, thi tram
gbc chi bao NDI danh cho TB th nhét bang cach sir dung mdt bit trong DCI, TB thu nhét
1a mot trong s6 hai TB dugc lap lich béi DCI, va TB thir hai 1a TB con lai, khac véi TB thi
nhét, trong hai TB dugc lap lich. S6 quy trinh HARQ ctia TB tht nhét 13 ID quy trinh
HARQ 1, va sd quy trinh HARQ ctia TB thir hai 1 ID quy trinh HARQ 2. Tram gbc chi
bao ID quy trinh HARQ 1 trong pham vi {0 dén 7} bang cach st dung ba bit trong DCIL,
va chi bdo ID quy trinh HARQ 2 trong pham vi {0 dén 7} bang cach sir dung ba bit trong
DCI, va ID quy trinh HARQ 1 khong bang ID quy trinh HARQ 2. Néu tram gdc x4c dinh
ring NDI danh cho TB thir hai giéng nhu NDI danh cho TB tht nhét, thi gié tri ctia ID quy
trinh HARQ 1 nho hon so véi gia tri ctia ID quy trinh HARQ 2; hodc néu tram géc Xac
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dinh réng NDI danh cho TB thit hai khac véi NDI danh cho TB thtt nhét, thi gia tri ciia ID
quy trinh HARQ 1 16n hon so véi gia tri ctia ID quy trinh HARQ 2. Ngoai ra, néu tram gbc
xéc dinh ring NDI danh cho TB thit hai gidng nhu NDI danh cho TB th{r nht, thi gia tri
ctia ID quy trinh HARQ 1 16n hon so v6i gié trj ciia ID quy trinh HARQ 2; hodc néu tram
gbc x4c dinh rang NDI danh cho TB thtt hai khac véi NDI danh cho TB tha nhét, thi gia
tri ctia ID quy trinh HARQ 1 nhé hon so v6i gid tri ctia ID quy trinh HARQ 2.

Thiét bi nguoi dung thu thong tin didu khién duong xudng DCI dugc giri bdi tram
gbc. Bay bit trong DCI chi béo sb lugng cac TB dugc 18p lich boi DCI. ID quy trinh HARQ
ctia mdi TB duge 14p lich bai DCI dugce xac dinh, va NDI danh cho mdi TB dugc 1ap lich
bdi DCI duge xac dinh. Mot trong s bay bit trong DCI 1a NDI danh cho TB thtt nhét. Vi
du, TB tha nhét 13 mot trong s6 Q TB duorc lap lich béi DCI. Q=1 hodc Q=2. Ba trong sb
bay bit trong DCI chi bao ID quy trinh HARQ 1 trong {0 dén 7}, va ba bit con lai trong s6
bay bit trong DCI chi bao ID quy trinh HARQ 2 trong {0 dén 7}. Gié tri ctia ID quy trinh
HARQ 1 ¢6 thé gibng nhu gia tri ctia ID quy trinh HARQ 2. Ngoai ra, gia tri cta ID quy
trinh HARQ 1 ¢6 thé khéc véi gia tri ctia ID quy trinh HARQ 2.

Néu gié tri cia ID quy trinh HARQ 1 ging nhu gia tri ctia ID quy trinh HARQ 2, thi
thiét bi ngudi ding xac dinh rang DCI 18p lich mot TB, va ID quy trinh HARQ cta TB=ID
quy trinh HARQ 1=ID quy trinh HARQ 2. Néu gia tri ctia ID quy trinh HARQ 1 khéc v6i
gid tri cta ID quy trinh HARQ 2, thi thiét bi ngudi dung x4c dinh rang DCI 13p lich hai TB.
TB thir nhét 1a mét trong sd hai TB dugc 1ap lich bsi DCI, va TB tht hai 1a TB con lai,
khéc voi TB thit nhit, trong hai TB dugc 1ap lich. S6 quy trinh HARQ ctia TB thir nhét la
ID quy trinh HARQ 1, va s6 quy trinh HARQ ctia TB thit hai 12 ID quy trinh HARQ 2.

Tuy chon la, mdt trong sb bay bit trong DCI chi bao NDI tuong Gng v6i TB thi nhit
(hodc ID quy trinh HARQ 1); va thiét bi ddu cudi x4c dinh, dua trén bit nay, NDI tuong
ung voi TB thir nhét (hodc ID quy trinh HARQ 1). Néu gia tri ctia ID quy trinh HARQ 1
nhé hon so véi gia tri cua ID quy trinh HARQ 2, thi thiét bi ngudi ding x4c dinh rang NDI
tuong ting v6i TB thir hai (cu thé 1, ID quy trinh HARQ 2) duge 1ap lich béi DCI gidng
nhu NDI twong ung v6i TB thu nhét. Néu gid tri ctia ID quy trinh HARQ 1 16n hon so v6i
gia tri cia ID quy trinh HARQ 2, thi thiét bi nguoi ding x4c dinh rang NDI turong (g véi
TB tht hai (cu thé 13, ID quy trinh HARQ 2) dugc 14p lich bi DCI khac v6i NDI twong
ting v6i TB thir nhét (hoic ID quy trinh HARQ 1).

Ngoai ra, néu gia tri ctia ID quy trinh HARQ 1 nhé hon so véi gid trj ctia ID quy trinh
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HARGQ 2, thi thiét bi ngudi ding x4c dinh ring NDI twong tng v6i TB thit hai (cu thé 1a,
ID quy trinh HARQ 2) dugc lap lich bai DCI khac véi NDI twong ung véi TB thir nhét.
Néu gia tri ciia ID quy trinh HARQ 1 16n hon so véi gia tri ctia ID quy trinh HARQ 2, thi
thiét bi nguoi ding x4c dinh rang NDI twong (g v6i TB tht hai (cu thé 13, ID quy trinh
HARQ 2) dugc 1ap lich bai DCI gidng nhu NDI twong tng v6i TB thir nhit (hoic ID quy
trinh HARQ 1).

Vi dy, khi N=4, M1=5, va trong DCI, M1 bit chi bao ID quy trinh HARQ va NDI
danh cho mdt khéi van chuyén TB dugc 14p lich béi DCI hogc chi bao ID quy trinh HARQ
hodc NDI danh cho mdi TB trong sb hai TB dugc 14p lich boi DCI. Khi DCI 14p lich m6t
TB, thi gia tri ctia ID quy trinh HARQ cua TB nam trong pham vi tir 0 dén 3, va bo chi bao
dit 1iéu méi cia TB cin phai duge chi bao trong DCIL. Khi DCI 14p lich hai TB, thi gia tri
cua ID quy trinh HARQ cta mét TB (ma cling ¢6 thé duoc goi 1a TB thit nhét) ndm trong
pham vi t 0 dén 3, va gid tri cua ID quy trinh HARQ ctia TB con lai (ma cling co thé duoc
goi 1a TB thir hai) ndm trong pham vi tir 0 dén 3 va khic véi gia tri cua quy trinh HARQ
cia TB trude do, nhung ID quy trinh HARQ ctia TB thir nhét khéc véi ID quy trinh HARQ
ctia TB thtt hai. Cac NDI tuong Gng danh cho hai TB cin phai duge chi bao trong DCL.

Mot trong ndm bit trong DCI 1a NDI danh cho TB thtr nhét. Vi dy, TB thir nhét 12 mot
trong s6 Q TB duoc 1ap lich bdi DCI. Q=1 hoac Q=2. Hai trong s6 nam bit trong DCI chi
b4o ID quy trinh HARQ 1 trong pham vi {0 dén 3}, va hai bit con lai trong s6 nam bit trong
DCI chi bdo ID quy trinh HARQ 2 trong pham vi {0 dén 3}. Gia tri cia ID quy trinh HARQ
1 c6 thé gibng nhu gia tri ctia ID quy trinh HARQ 2. Ngoai ra, gia tri cia ID quy trinh
HARQ 1 ¢6 thé khac véi gid tri ciia ID quy trinh HARQ 2. S6 quy trinh HARQ clia mjt
TB 1a ID quy trinh HARQ 1, va sd quy trinh HARQ ctia TB khéc 13 ID quy trinh HARQ
2.

Néu gié tri cia ID quy trinh HARQ 1 gidng nhu gid tri ctia ID quy trinh HARQ 2, thi
chi bao rang DCI lap lich mot TB, va ID quy trinh HARQ ciia TB=ID quy trinh HARQ
1=ID quy trinh HARQ 2. Néu gié tri cia ID quy trinh HARQ 1 khéc véi gid tri ctia ID quy
trinh HARQ 2, thi chi bao rang DCI 14p lich hai TB.

Mot bit trong DCI dugce st dung dé chi bao NDI tuong tng v6i ID quy trinh HARQ
1 hodc TB thir nhat. Néu gia tri ctia ID quy trinh HARQ 1 nho hon so véi gia tri cia ID
quy trinh HARQ 2, thi chi béo réng NDI danh cho TB con lai, khac véi TB thir nhét, trong
hai TB dugc lap lich béi DCI giéng nhu NDI danh cho TB thit nhit, hoic NDI danh cho
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ID quy trinh HARQ 2 gidng nhu NDI danh cho ID quy trinh HARQ 1. Néu gia trj ctia ID
quy trinh HARQ 1 16n hon so v6i gia tri ciia ID quy trinh HARQ 2, thi chi bao rang NDI
danh cho TB con lai, khac véi TB thu nhit, trong hai TB duogc 18p lich béi DCI khac véi
NDI danh cho TB tht nhét, hoac NDI danh cho ID quy trinh HARQ 2 khac véi NDI danh
cho ID quy trinh HARQ 1. Vi dy, TB thu nhét 1a TB tht nhit trong hai TB dugce 14p lich
bai DCI.

Ngoai ra, mt bit trong DCI dugc sit dung dé chi bao NDI twong tng v6i ID quy trinh
" HARQ 1 hodc TB thir nhét. Néu gid tri ctia ID quy trinh HARQ 1 nhé hon so véi gid tri
ctia ID quy trinh HARQ 2, thi chi bao ring NDI danh cho TB con lai, khac v6i TB thir nhat,
trong hai TB dugc 14p lich béi DCI khac véi NDI danh cho TB thir nhat, hodc NDI danh
cho ID quy trinh HARQ 2 khac v6i NDI danh cho ID quy trinh HARQ 1. Néu gia tri cia
ID quy trinh HARQ 1 16n hon so véi gid tri cta ID quy trinh HARQ 2, thi chi bao rang
NDI danh cho TB con lai, khac v6i TB thtr nhét, trong hai TB dugc 14p lich bai DCI gidng
nhu NDI danh cho TB thit nhit, hodc NDI danh cho ID quy trinh HARQ 2 giéng nhu NDI
danh cho ID quy trinh HARQ 1. Vi dy, TB thir nhét 1a TB thi nhét trong hai TB dugc l4p
lich béi DCI.

Tram gbc xé4c dinh s lugng céc TB dugc lap lich boi DCI, ID quy trinh HARQ cta
mdi TB duoc 14p lich, va NDI danh cho mdi TB duoc 14p lich. Néu tram géc xac dinh réng
s6 lugng cac TB dugc 1ap lich béi DCI béng 1, thi tram géc chi bdo NDI danh cho TB béng
cach st dung mét bit trong DCI, chi bao ID quy trinh HARQ 1 trong pham vi {0 dén 3}
bing cach sit dung hai bit trong DCI, va chi bdo ID quy trinh HARQ 2 trong pham vi {0
dén 3} biang cach sir dung hai bit trong DCI, va ID quy trinh HARQ 1 bang ID quy trinh
HARQ 2.

Néu tram géc xac dinh réng s6 lugng cac TB dugce 14p lich béi DCI béng 2, thi tram
gbe chi bao NDI danh cho TB thir nhét bing cach sir dung mot bit trong DCI, TB tha nhét
la mot trong s6 hai TB duoc lap lich bsi DCI, va TB thir hai 14 TB con lai, khic v6i TB thir
nhét, trong hai TB duoc 14p lich. S6 quy trinh HARQ cua TB tht nhét 13 ID quy trinh
HARQ 1, va s6 quy trinh HARQ ciia TB thir hai 13 ID quy trinh HARQ 2. Tram gbc chi
bao ID quy trinh HARQ 1 trong pham vi {0 dén 3} bang céch sir dung hai bit trong DCI,
va chi bdo ID quy trinh HARQ 2 trong pham vi {0 dén 3} bang cach sir dung hai bit trong
DCI, va ID quy trinh HARQ 1 khong bing ID quy trinh HARQ 2. Néu tram gdc x4c dinh
rang NDI danh cho TB thtt hai gidng nhu NDI danh cho TB tht nhét, thi gié tri ctia ID quy
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trinh HARQ 1 nhé hon so véi gia tri ciia ID quy trinh HARQ 2; hodc néu tram géc XAac
dinh ring NDI danh cho TB thir hai khac v&i NDI danh cho TB thé: nhat, thi gié tri ciia ID
quy trinh HARQ 1 16n hon so véi gia tri ctia ID quy trinh HARQ 2. Ngoai ra, néu tram gbc
xéc dinh ring NDI danh cho TB thit hai giéng nhu NDI danh cho TB thir nhat, thi gi4 tri
ctia ID quy trinh HARQ 1 16n hon so véi gia tri ciia ID quy trinh HARQ 2; hodc néu tram
gbc xac dinh ring NDI danh cho TB thir hai khéc v6i NDI danh cho TB thir nhat, thi gia
tri ctia ID quy trinh HARQ 1 nhé hon so véi gié tri ctia ID quy trinh HARQ 2.

Thiét bi ngudi dung thu thong tin didu khién duong xudng DCI dugc gl bdi tram
gbc. Nam bit trong DCI chi bdo s6 lwong cac TB duoc lap lich boi DCL. ID quy trinh
HARQ ctia mdi TB duge 14p lich bi DCI dugce xac dinh, va NDI danh cho mdi TB duoc
14p lich bai DCI dugce xac dinh. Mot trong sb nam bit trong DCI 1a NDI danh cho TB thir
nhit. Vi du, TB tht nhét 12 mét trong s6 Q TB duoc 1ap lich bdi DCIL. Q=1 hodc Q=2. Hai
trong sé nam bit trong DCI chi béo ID quy trinh HARQ 1 trong pham vi {0 dén 3}, va hai
bit con lai trong s6 nam bit trong DCI chi béo ID quy trinh HARQ 2 trong pham vi {0 dén
3}. Gia tri cua ID quy trinh HARQ 1 ¢6 thé gibng nhu gi4 tri ctia ID quy trinh HARQ 2.
Ngoai ra, gia tri ctia ID quy trinh HARQ 1 ¢6 thé khac véi gia tri ctia ID quy trinh HARQ
2.

Néu gia tri ctia ID quy trinh HARQ 1 gidng nhu gia tri ctia ID quy trinh HARQ 2, thi
thiét bi nguoi dung x4c dinh rang DCI 14p lich mot TB, va ID quy trinh HARQ ciia TB=ID
quy trinh HARQ 1=ID quy trinh HARQ 2. Néu gi4 tri ctia ID quy trinh HARQ 1 khac véi
gia tri ctia ID quy trinh HARQ 2, thi thiét bi ngudi ding x4c dinh rang DCI 14p lich hai TB.
TB thir nhét 12 mot trong s6 hai TB duoc 14p lich bsi DCI, va TB thtr hai 1a TB con lai,
khac voi TB tht nht, trong hai TB duoc 14p lich. S6 quy trinh HARQ ctia TB tht nhat 1
ID quy trinh HARQ 1, va s6 quy trinh HARQ ctia TB thir hai 12 ID quy trinh HARQ 2.

Tuy chon 1a, mot trong s6 nam bit trong DCI chi bao NDI twong tmg v6i TB thir nhét
(hoic ID quy trinh HARQ 1); va thiét bi dau cudi x4c dinh, dya trén bit nay, NDI tuong
ting v6i TB tht nhét (hogc ID quy trinh HARQ 1). Néu gia tri cta ID quy trinh HARQ 1
nhé hon so v&i gid tri ctia ID quy trinh HARQ 2, thi thiét bi ngudi ding x4c dinh rang NDI
twong ung véi TB tht hai (cu thé 13, ID quy trinh HARQ 2) dugc 1ap lich bai DCI gibng
nhu NDI twong tmg v6i TB thir nhét. Néu gi4 tri ctia ID quy trinh HARQ 1 16n hon so véi
gia tri cua ID quy trinh HARQ 2, thi thiét bi nguoi dung xic dinh rang NDI twong tmg v6i
TB tht hai (cu thé 13, ID quy trinh HARQ 2) dugc l4p lich boi DCI khic véi NDI tuong
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trng v6i TB thir nhat (hodc ID quy trinh HARQ 1).

Ngoai ra, néu gié tri ciia ID quy trinh HARQ 1 nho hon so véi gié tri ciia ID quy trinh
HARQ 2, thi thiét bi nguoi dung xac dinh réng NDI tuong tmg v6i TB thir hai (cu thé 13,
ID quy trinh HARQ 2) dugc lap lich bai DCI khac véi NDI tuong ung v6i TB thir nhét.
Néu gia tri ctia ID quy trinh HARQ 1 16n hon so véi gid tri ctia ID quy trinh HARQ 2, thi
thiét bi ngudi ding x4c dinh ring NDI trong tng v6i TB tht hai (cu thé 13, ID quy trinh
HARQ 2) duoc lap lich béi DCI gidng nhu NDI twong tng v6i TB tht nhét (hogc ID quy
trinh HARQ 1)..

Céc dang thuc hién dugc dé cap & trén c6 thé dwoc két hop véi nhau néu khong c¢6
méau thuin.

Trong cac dang thuc hién dugc dé cap & trén, y nghia clia c4c gid tri gidng hoic khic
nhau cua cic NDI giéng nhu ¥ nghia ctia cdc NDI giéng hoic khac nhau.

Cac mao diu bao hiéu c6 thé duge lam giam xuéng mot cach hi€u qua béng cach str
dung phuong phép truyén thong khac dugc dé xuét theo phuong 4n nay cla sang ché.

Hé théng truyén thong kiéu may cai tién (enhanced Machine Type Communication,
eMTC) va céc hé théng tién héa khac (Further eMTC, FeMTC; Even Further eMTC,
eFeMTC; va MTC bd sung, AMTC) va céc hé thdng duoc suy ra tir hé théng LTE. Trong
phién ban phat hanh 14 va cac phién ban trudc, cic hé théng nay di dugc thuc hién (1am
vi€c trong ché d6 noi bang) va da duge trién khai thyc té. Tudi tho pin cia cac MTC UE
duoc ky vong kéo dai dén mudi nim hosc 14u hon. Tuy nhién, hé théng NR (new radio)
sdp duge dua vao sir dung thuong mai. Viée ciing tdn tai hé thong NR va LTE (Long Term
Evolution) s€ tré thanh mot vién canh quan trong. Ngoai ra, c6 nhiéu kha ning 1 NR s&
dan thay thé LTE khi trién khai phd tan twong lai. Tinh dén viec MTC UE di dugc trién
khai van c6 tudi tho pin tuong dbi dai, thi hé théng MTC va hé théng NR c6 kha ning xudt
hién cung mot thoi diém. Do d6, hé théng MTC lam viéc trén bang tAn sd NR, va cach dé
tranh gay nhidu gitta hé théng MTC va hé théng NR 12 vin dé quan trong ma can phai duoc
tinh dén. Trong dudng xudng, vi hé thong LTE bao gbém séng mang con mot chiéu trung
tAm va khong dugc tinh trong khéi tai nguyén (Resource block, RB), thi hé théng NR
khong bao gdm séng mang con mdt chiéu trung tAm, va ludi kénh ctia LTE va luéi kénh
ctia NR ¢6 thé khong duoc sip hang, cdc RB ctia LTE va NR khong dugc sip hang. Dé 1am
giam xudng céc tai nguyén danh riéng trén phia NR, thi song mang con ma trén d6 LTE

khong duoc sip hang v6i NR bi dot 16 (puncture) theo k§ thuén hién cé. Tuy nhién, vén dé
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da khong duoc giai quyét theo ki thuat hién ¢ 12 & chd viéc dot 16 dugc thue hién trén cac
bién ctia cac tai nguyén tin s nao.

Dua trén viéc ndy, sang ché dé xuét phwong phap truyén thong. Phuong phép nay c6
thé duoc 4p dung cho thiét bi dAu cubi trong hé théng truyén théng dugc thé hién trén Fig.1.

Theo mdt cach thirc thuc hién, thiét bi ddu cudi thu théng tin thi nhat. Thong tin thir
nhat duoc stir dung dé chi bao vi tri dé dot 13 tai nguyén thir nhat va sb luong cac song mang
con, tai nguyén thtr nhat bao gdbm N RB hoic M bang hep, N 12 sb nguyén 1én hon hoic
bang 1, va M 1a s6 nguyén 16n hon hogc bang 1. Vi du, N=1 hoic M=1.

Tuy chon 13, thiét bi mang g thong tin thi nhit. Thong tin thir nhit duge st dung
dé chi béo vi tri dé dot 15 tai nguyén thir nhét va sb lwong cic séng mang con, tai nguyén
thtr nhit bao gdm N RB hodc M bing hep, N 12 s6 nguyén 16n hon hodc bing 1, va M 1a
s6 nguyén 16n hon hogc bang 1. Vi du, N=1 hodc M=1.

Tay chon 13, M hodc N bang hep duoc tao cAu hinh boi thiét bi mang. Cu thé 14, thiét
bi mang gtti thong tin th hai, trong d6 thong tin thit hai dugc sir dung dé chi bao M hoic
N; va thiét bi ddu cudi thu thong tin thi hai, va x4c dinh M hodc N dua trén thong tin thir
hai.

Tay chon 13, thiét bi déu cubi thu thong tin tht ba duge giri boi thiét bi mang, trong
do thong tin tht ba dugc su dung dé chi bao rang tai nguyén thi nhét 12 N RB hoic M bing
hep. Thiét bi dau cudi xac dinh, dya trén thong tin thu ba, rang tai nguyén thir nhét bao
gdbm N RB hodc M bing hep. Tuc 13, trong truong hop nay, thong tin thir ba chi bao do
chia cua tai nguyén thir nhét, va do chia nay c6 thé 1 biang hep hoic RB.

Tuy chon 13, N hodc M dugc dinh trude hodc dugc x4c dinh dua trén bang thong hé
théng. Vi du, khi bang thong hé théng 12 1,4MHz hodc 6 RB, thi N=6 hoac M=1.

Vi du, khi bang thong hé théng 1a 3MHz hoic 15 RB, thi N=6 hoac M=1. Tuy chon
14, thiét bj dAu cudi xac dinh, dya trén thong tin thi nhit, viéc mot bang hep khi bang thong
hé théng 1a 3MHz c6 phai 1a biang hep dugc danh s6 0 hoic bing hep dugc danh s6 1 hay
khong. Tuy chon 1, thiét bi mang giri thong tin tht tu, va thiét bi dau cubi thu thong tin
thi tu, trong d6 théng tin thi tu dugc st dung dé chi bao M vi tri bang hep. Thong tin thu
tu khi bang thong hé théng 1a 3MHz dugc st dung dé chi bao viéc mot biang hep c6 phai
1a bang hep dugc danh s6 0 hoic bang hep dugc danh s6 1 hay khong. Trong truong hop
nay, thiét bi nguoi diing xé4c dinh, dya trén thong tin thir tw, viéc mot bang hep khi bang

thong hé théng 1a 3MHz c6 phai 1a bang hep dugc danh sb 0 hoac bang hep dugc ddnh s6
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1 hay khong.

‘ Vi du, khi bang thong hé théng 12 SMHz hoic 25 RB, thi N=12 hoic M=2. Tuy chon
]a,ﬂﬁétbidﬁucuéixéccﬁnh,duauénthéngthlﬂninhén\déchaibénghgpkhibéngthéng
hé théng 13 SMHz c6 phai 1a cac bang hep duoc ddnh s6 0 va 1 hodc cac bing hep dugc
d4nh sé 2 va 3 hay khong. Ty chon 13, thiét bi mang gui thong tin thir tu, va thiét bi dau
cudi thu thong tin thir tu, trong d6 thong tin thir tw dugc sir dung dé chi bao M vi tri bing
hep. Khi bang thong hé théng 14 5Mhz, thi thong tin thir tuw duge sir dung dé chi bao viéc
hai biing hep ¢6 phai 12 cac bang hep duoc danh s6 0 va 1 hoic cac bing hep dugc danh s6
2 va 3 hay khong. Trong trudng hop nay, thiét bi ngudi dung x4c dinh, dua trén thong tin
thir tu, viéc hai bang hep khi bang thong hé théng 12 SMHz c6 phai 1a cac bang hep dugc
d4nh sb 0 va 1 hoic cac bing hep dugc danh s6 2 va 3 hay khong.

VTdu,khibéngthénghéthéngléIONH{zhoac50]RB,ﬂﬁIQ=48hoéchﬁ=8.TﬁychQn
13, thiét bi ddu cubi xac dinh, dua trén thong tin thir nhét, tdm bing hep khi bang thong hé
théng 13 10MHz 14 c4c bang hep dugc dénh 56 0, 1,2, 3, 4, 5, 6, va 7. Tly chon 13, thiét bi
mang giri thong tin thi tu, va thiét bi ddu cubi thu thong tin thir tu, trong d6 thong tin thir
tu duoc st dung dé chi bao M vi tri biang hep. Thong tin thtr tu dugc sir dung dé chi bao
ring tam bing hep khi bang thong hé théng 1a 10MHz 1a céc bang hep duoc ddnh s6 0, 1,
2,3,4,5,6,va7. Trong truong hop nay, thiét bi nguoi dung x4c dinh, dva trén thong tin
thit tw, ring tAm bang hep khi bang thong hé thong 12 10MHz 1a c4c bang hep duge danh
60,1,2,3,4,5,6,va’.

Vidu,khibéngthénghéthénglé15Nﬂizhoéc75F&LthiN=36hoéchA=6.Tﬁychon
13, thiét bi dAu cudi xac dinh, dua trén thong tin thir nhét, viéc sau bang hep khi bang thong
hé théng 1a 15MHz ¢6 phai 1a cac bang hep dugc danh $6 0, 1,2, 3,4, va5 hoic cic bing
hep duoc danh s6 6, 7, 8, 9, 10, va 11 hay khong. Tty chon 1, thiét bi mang gt thong tin
thtr tu, va thiét bi ddu cubi thu thong tin thit tu, trong d6 thong tin thir tw duge st dung dé
chi bao M vi tri bang hep. Thong tin thir tw dugc sir dung dé chi bao viéc sdu bang hep khi
bang thong hé théng 1a 15MHz c6 phai la cac bang hep dugc danh $60,1,2,3,4,va5s
hodc céac biang hep duge danh s6 6, 7, 8,9, 10, va 11 hay khong. Trong truong hop nay,
thiét bi ngudi dung xac dinh, dva trén thong tin thir tu, viéc sdu bang hep khi bang thong
hé théng 1a 15MHz ¢6 phai 14 cac bang hep dugc danh $6 0, 1,2, 3,4, va5 hoidc cic bing
hep dugce danh $66,7,8,9,10, va 11 hay khong.

Vi dy, khi biang théng hé théng 1a 20MHz hodc 100 RB, thi N=96 hogc M=16. Tuy
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chon 13, thiét bi dAu cubi x4c dinh, dya trén thong tin thir nhét, rfing 16 bang hep khi bang
thong hé thong 1a 20MHz 14 cac bang hep dugc danh $60,1,2,3,4,5,6,7,8,9, 10, 11,
12, 13, 14, va 15. Tiy chon 13, thiét bi mang giri thong tin thir tw, va thiét bi dau cudi thu
thong tin thir tu, trong d6 thong tin thir tw dugc st dung dé chi bao M vi tri bang hep. Thong
tin thit trr dugce sit dung dé chi bao ring 16 bang hep khi bang thong hé thong 1a 20MHz 12
cac bang hep duoc danh $60,1,2,3,4,5,6,7,8,9,10, 11, 12, 13, 14, va 15. Trong trudong
hop nay, thiét bi ngudi dung xac dinh, dua trén thong tin thtr tw, 16 bang hep khi bang
thong hé théng 1a 20MHz 14 c4c bang hep duge danh s6 0, 1,2,3, 4,5, 6,7, 8,9, 10, 11,
12,13, 14, va 15.

Céc dang thyc hién dugc dé cép o trén c6 thé duoc két hop vé6i nhau néu khong c6
mau thuan.

Trong k¥ thuét hién c¢6, mot méanh thong tin cia DCI dugc cho phép dé 1ap lich nhiéu
khéi van chuyén (transmission block). DPéi voi ddu cudi ngudi ding trong ché do ting
cudng ving phu B, thi t6i da bdn TB c6 thé dugce lap lich. Trong k¥ thuat hién c6, mudi bit
duogce st dung dé chi bao NDI, s quy trinh HARQ, s6 luong cac TB dugc 14p lich, va MCS.
Tuy nhién, khong c6 cich tuong g dé md ta va dién dich mot cach don gian va rd rang.

Dua trén viéc nay, sang ché dé xuét phuong phéap truyén thong. Phuong phap ndy c6
thé duoc ap dung cho thiét bi d4u cudi trong hé thdng truyén thong duoc thé hién trén Fig.1.

1. Phuong phap xu ly thong tin bao gdm céc budc:

thu, boi thiét bi dau cudi, thong tin diéu khién duong xuéng tir thiét bi mang, trong
d6 thong tin didu khién duong xubng c6 kha ning dé lap lich t6i da N khéi van chuyén TB,
N 1a sé nguyén duong, va thong tin didu khién duong xudng bao gém bit thir nhét va bit
tht hai, trong d6

bit thir nhét bao gdm M bit, bit thir hai bao gdm P bit, va M va P 1a cac s6 nguyén 16n
hon hodc béng 1;

xac dinh, bsi thiét bi dau cudi dya trén bit thir hai, s6 lugng L TB dugc 1ap lich boi
thong tin didu khién duong xubng; xac dinh, bi thiét bi diu cudi dua trén bit thir nhat, it
nht mot trong céc s quy trinh yéu cdu truyén dan lai tu dong co ché lai HARQ tuong g
v6i L TB va thdng tin bd chi béo dit liéu méi NDI ctia L TB; va x4c dinh, béi thiét bi dau
cudi dya trén bit thir hai va/hodc bit thi nhat, so dd diéu bién va giai diéu bién MCS; va

truyén, béi thiét bi diu cudi, thong tin dua trén sb lugng L cac TB dugc lap lich, )

quy trinh HARQ tuong Gng voi L TB, cac NDI twong Gmg v6i L TB, va MCS.
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2. Phuong phép theo diém 1, trong d6 buéc x4c dinh, boi thiét bi dau cubi dua trén
bit thr hai, sé luong L TB duogc lap lich béi thong tin diéu khién dudng xudng bao gom
budc:

xéc dinh, boi thiét bi du cudi dya trén gid tri nhan dugc sau khi thyc hién toén tir 1ay
phan du trén gia tri thir nhit V trong Gng v6i bit thit hai d6i v6i 3, s6 lvong L TB duoc lap
lich b&i thong tin didu khién duong xudng.

3. Phuong phép theo diém 2, trong d6 phuong phap nay con bao gbm budc:

gia tri nhin dugc sau khi thyc hién toan tir léy ph?m du trén gié tri thu nhéit V tuong
{ing vé6i bit thir hai d6i véi 3 14 0, va L=1 hodc 2;

gia tri nhan duge sau khi thyc hién toan tir léy phén du trén gia tri thu nhét V tuong
{ing v6i bit thir hai d6i vé6i 3 1a 1, va L=3; va/hodc

gi4 tri nhin dugc sau khi thyuc hién toan tir 14y phan du trén gi4 tri thi nhit V twong
ting vé6i bit thir hai d6i v6i 3 12 2, va L=4.

4. Phuong phép theo diém bét ky trong sb cac diém tir diém 1 dén 3, trong d6

L=1 hoic 2, hai bit trong bit thtr nht dugc sir dung dé chi bao sb quy trinh HARQ
thir nhét, hai bit khac trong bit thir nhét duoc sir dung dé chi bao sb quy trinh HARQ thir
hai, va mot bit khac trong bit thir nhit dwoc st dung dé chi bao NDI twong tmg v6i TB thi
nhét; va

khi s quy trinh HARQ thir nhit bang sb quy trinh HARQ tht hai, thi L=1;

khi s6 quy trinh HARQ thi nhit 16n hon so véi sé quy trinh HARQ thir hai, thi L=2,
s6 quy trinh HARQ trong Gng v6i TB thir hai, khac v6i TB thtr nhét, trong hai TB 1a s
quy trinh HARQ 16n hon gitra s6 quy trinh HARQ tht nhét va sé quy trinh HARQ th@t hai,
NDI tuong tng véi TB tht hai 1a 0, va s6 quy trinh HARQ tuong tmg v6i TB thi nhét 13
s6 quy trinh HARQ nhd hon gitra sd quy trinh HARQ thtr nhét va sb quy trinh HARQ tht
hai; hoac

khi s6 quy trinh HARQ thtr nhét nhé hon so véi s6 quy trinh HARQ thir hai, thi L=2,
s6 quy trinh HARQ tuong (mg v6i TB thir hai, khic véi TB thir nhét, trong hai TB 1a s
quy trinh HARQ 16n hon gitta s6 quy trinh HARQ thtt nhét va s quy trinh HARQ thit hai,
NDI twong g v6i TB tht hai 1a 1, va sé quy trinh HARQ twong tng v6i TB thtr nhét 1a
s6 quy trinh HARQ nho hon gitra s6 quy trinh HARQ th@r nhét va sb quy trinh HARQ tht
hai.

5. Phuong phap theo diém bat ky trong sb cac diém tir diém 1 dén 3, trong d6
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L=1 hodc 2, hai bit trong bit thir nhét duogc st dung dé chi bao s quy trinh HARQ
thir nhat, hai bit khac trong bit tht nhit dugc st dung dé chi béo s quy trinh HARQ thir
hai, va mot bit khac trong bit thtr nhit duge sir dung dé chi bao NDI twong (g v6i TB thir
nhét; va

khi s6 quy trinh HARQ tht nhit bing sb quy trinh HARQ tht hai, thi L=1;

khi s6 quy trinh HARQ thir nhét 16n hon so v6i s6 quy trinh HARQ thir hai, thi L=2,
sd quy trinh HARQ tuong tng v6i TB thir hai, khac v6i TB thir nhét, trong hai TB 14 s
quy trinh HARQ 16n hon giita s quy trinh HARQ thir nhat va s quy trinh HARQ thir hai,
NDI tuwong Gng voi TB tht hai 1a 1, va s6 quy trinh HARQ tuong tng v6i TB thi nhét 12
s6 quy trinh HARQ nhé hon giita s6 quy trinh HARQ thu nhét va sé quy trinh HARQ thit
hai; hoac

khi s6 quy trinh HARQ thtr nhét nhé hon so véi s6 quy trinh HARQ thir hai, thi L=2,
s6 quy trinh HARQ tuong g véi TB thit hai, khac v6i TB thir nhét, trong hai TB 1a s6
quy trinh HARQ 16n hon gitta s6 quy trinh HARQ thir nhit va sé quy trinh HARQ thwt hai,
NDI tuwong tng véi TB thtr hai 1a 0, va s6 quy trinh HARQ tuong tng v6i TB thir nhat 13
s6 quy trinh HARQ nh¢ hon giita sd quy trinh HARQ thr nhét va sé quy trinh HARQ thir
hai.

6. Phuong phép theo diém bét ky trong sb cac diém tir diém 1 dén 5, trong d6

khi L=3, thi hai bit trong bit thir nhit dugc st dung @& chi bao sd quy trinh HARQ
thit ba, ba bit khac trong bit thir nhat dugc sit dung dé chi bao cac NDI tuong tng véi L
TB, va sd quy trinh HARQ tht ba 1a s6 quy trinh HARQ ma khong dugc 14p lich; va/hodc

khi L=4, thi bdn bit trong bit thir nhét dugc sir dung dé chi bao cac NDI twong ung
véi L TB.

7. Phuong phép theo diém bt ky trong sé cac diém tir didm 1 dén 5, trong d6

khi L=3, thi hai bit trong bit th& nhat duge st dung dé chi bao cac sd quy trinh HARQ
twong ung véi L TB, va ba bit khéc trong bit thu nhét dugc st dung dé chi bao cac NDI
tuong tng voi L TB; va/hoac

khi L=4, thi bdn bit trong bit thir nhit dugc sir dung dé chi bdo cac NDI twong img
v6i L TB.

8. Phuong phap theo diém bét ky trong sb cac diém tir diém 1 dén 7, trong d6 budc
xéc dinh, b thiét bi ddu cubi da trén bit thir hai va/hodc bit thir nhét, so do diéu bién va

giai diéu bien MCS bao gdém céc budec:
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x4c dinh, béi thiét bi ddu cubi, chi sé MCS dua trén gi tri nhan dwoc sau khi thue
hién toan tur 1am tron xubng trén gia tri thit nhét V twong tmg véi bit thit hai d6i v6i 3; hodc

khi =1, 2, hodc 3, xac dinh, béi thiét bi dAu cudi, chi s6 MCS dya trén gié tri nhén
dugec sau khi thuc hién toan tr lam tron xuéng trén gia tri thr nhit V tuong Gng véi bit thir
hai d6i véi 3.

9. Phuong phép theo diém bét ky trong s cac diém tr diém 1 dén 8, trong d6 khi
L=4, mot bit trong bit tht nhét dugc st dung d& chi bao ring chi s6 MCS 1a 10 hoac chi
béo ring chi s6 MCS duoc xac dinh dua trén gid tri nhan dugce sau khi thuc hién todn tir
lam tron xudng trén gié tri thir nhat V tuong Gmg véi bit th hai dbi vai 3.

10. Phuong phap theo diém bAt ky trong sb cac diém tir diém 1 dén 8, trong d6 budc
xéc dinh, béi thiét bi dAu cudi dwa trén bit thir hai va/hogc bit thi nhét, so db diu bién va
giai didu bién MCS bao gbm cac bude:

xéc dinh, boi thiét bi ddu cudi, gia tri dd 1éch thir nhét dya trén mot bit trong bit thi
nhét, trong do6 gia tri do l1éch thi nhét 1a sb nguyén 16n hon hodc béng 0; va xac dinh, boi
thit bj diu cudi, chi sé MCS dua trén gid tri @0 léch thir nhit va gia tri thit nhat V ma
tuong Gng vai bit thi hai.

11. Phuong phap theo diém bét ky trong s cac diém tir diém 1 dén 10, trong d6 N=4;
va/hoic

M=5 va P=5.

12. Phuong phéap xt ly thong tin bao gbm cac budec:

giri, boi thiét bi mang, thong tin diéu khién duong xubng t6i thiét bi dau cubi, trong
d6 thong tin didu khién dudng xuéng c6 kha ning dé I4p lich t&i da N TB, thong tin diéu
khién dudmng xuéng bao gdm bit thi nhét va bit thir hai, bit thir nhat bao gdm M bit, bit thir
hai bao gdbm P bit, vd M va P 1a c4c s6 nguyén 16n hon hoic bang 1, trong d6

bit thir hai duoc st dung dé chi bao sé lugng L TB dugc 1ap lich bsi thong tin diéu
khién duong xubng, N va L 14 c4c sd nguyén duong, va 1<L<N; bit thir nhét duoc sir dung
dé chi bdo it nht mot trong cac sd quy trinh yéu cdu truyén dan lai tuy dong co ché lai
HARQ tuong tmg v6i L TB va thong tin bd chi bao dir liéu méi NDI cua L TB; va bit thir
hai va/hodc bit thit nhét duoc st dung dé chi bao so dd diéu bién va ma hoéa (Modulation
and Coding Scheme, MCS); va

truyén, béi thiét bi mang, thong tin dya trén s6 luong L cac TB duoc 14p lich, s6 quy

trinh HARQ twong tng voi L TB, cac NDI tuwong tmg v6i L TB, va MCS.
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13. Phuong phap theo diém 12, trong d6 phwong phap nay con bao gbm budc:

bit thir nht bao gém mot hodc nhiéu truong, va bit thr hai bao gE”)m mot hodc nhiéu
truong.

14. Phuong phap theo diém 12 hodc 13, trong d6 bit thtr hai chi bao, bang cach st
dung gia tri nhan dugc sau khi thyc hién toan ti 14y phan du trén gia tri thi nhét V tuong
{mg v6i bit thtt hai déi v6i 3, s6 lugng L TB duoc 14p lich boi thong tin diéu khién duong
xudng.

15. Phuong phép theo diém bét ky trong s cac diém tir didm 12 dén 14, trong d6 L=1
hoiic 2, Vi gi4 tri nhan duoc sau khi thuc hién toan tir 14y phan du trén gié tri th nhat V
twong ung véi bit thir hai dbi véi 3 12 0; va/hodc

L=3, va gia tri nhan dugc sau khi thuc hién toan tir 14y ph?m du trén gia tri thu nhét
V tuong Gng vai bit thir hai d6i voi 3 1a 1; va/hodic

L=4, va gia tri nhan dugc sau khi thuc hién toan tir léy phr?m du trén gia tri thir nhét
V tuong tmg v6i bit thir hai dbi véi 3 12 2.

16. Phuong phép theo diém bét ky trong s cac diém tir diém 12 dén 15, trong d6 L=1
hoic 2, hai bit trong bit thir nhat duge st dung dé chi bao sb quy trinh HARQ thit nhét, hai
bit khac trong bit thit nhat dugc st dung dé chi bao sb quy trinh HARQ thir hai, va mot bit
khac trong bit thr nhit duoc sit dung dé chi bao NDI twong tmg v6i TB thir nhét; va

khi dugc x4c dinh ring L=1, thi s6 quy trinh HARQ th@r nhit bang sé quy trinh HARQ
thir hai;

khi duge xac dinh ring L=2, thi s6 quy trinh HARQ twong (mg v6i TB tht hai, khac
v6i TB thit nhét, trong hai TB 1a s6 quy trinh HARQ 16n hon gitta s6 quy trinh HARQ thtr
nhat va sb quy trinh HARQ thtt hai; hodc khi NDI tuong tmg v6éi TB thi hai 1a 0, thi sd
quy trinh HARQ thtt nhét 16n hon so véi sd quy trinh HARQ thit hai, va s6 quy trinh HARQ
twong Ung v6i TB thir nhét 13 s& quy trinh HARQ nho hon giita s6 quy trinh HARQ tht
nhét va s6 quy trinh HARQ thtt hai; hodc

khi duge x4c dinh ring L=2, thi s6 quy trinh HARQ tuong tng v6i TB thir hai, khac
v6i TB thit nhét, trong hai TB 1a s6 quy trinh HARQ 16n hon giita s6 quy trinh HARQ thir
nhit va s6 quy trinh HARQ tht hai; hodc khi NDI twong tung v6i TB thir hai 1a 1, thi sd
quy trinh HARQ tht nhét nho hon so véi sé quy trinh HARQ thit hai, va s6 quy trinh
HARQ tuvong g v6i TB thir nhét 14 sé quy trinh HARQ nhé hon giita sd quy trinh HARQ
thir nhét va sé quy trinh HARQ thit hai.
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17. Phuong phap theo diém bét ky trong sb cac diém tir diém 12 dén 15, trong do

L=1 hodc 2, hai bit trong bit thir nhit dugc st dung dé chi bao sd quy trinh HARQ
thtr nhét, hai bit khac trong bit thir nhit dugc sir dung dé chi bao sb quy trinh HARQ thir
hai, va mot bit khac trong bit thir nhat dugc st dung dé chi bao NDI twong tng v6i TB thi
nhét; va

khi duoc xac dinh ring L=1, thi s6 quy trinh HARQ thir nhit bang sd quy trinh HARQ
thir hai;

khi duoc xéc dinh ring L=2, thi s6 quy trinh HARQ twong tng v6i TB thir hai, khic
v6i TB thir nhét, trong hai TB 14 s6 quy trinh HARQ 16n hon gitta s6 quy trinh HARQ thir
nhét va s quy trinh HARQ thit hai; hodc khi NDI tuong tng v6i TB thir hai 12 1, thi s6
quy trinh HARQ thu nhét 16n hon so v6i sb quy trinh HARQ thtt hai, va s6 quy trinh HARQ
tuong tmg véi TB thit nht 12 s6 quy trinh HARQ nhd hon giita s6 quy trinh HARQ thir
nhét va sb quy trinh HARQ thi hai; hodc

khi dugc xac dinh ring L=2, thi s6 quy trinh HARQ tuong Gng v6i TB thir hai, khac
v6i TB thit nhét, trong hai TB 14 sé quy trinh HARQ 16n hon giita s6 quy trinh HARQ thit
nhét va sé quy trinh HARQ th{r hai; hogc khi NDI tuong Gng véi TB tha hai 1a 0, thi sd
quy trinh HARQ thir nhét nho hon so véi sé quy trinh HARQ thir hai, va s6 quy trinh
HARQ tuong tng v6i TB thu nhét 13 sé quy trinh HARQ nho hon gifta s6 quy trinh HARQ
thir nhit va sb quy trinh HARQ tht hai.

18. Phuong phap theo diém bét k¥ trong sb cac diém trr diém 12 dén 17, trong d6

khi L=3, thi hai bit trong bit thir nhét dugc st dung dé chi bao sb quy trinh HARQ
thir ba, ba bit khac trong bit thir nht dugc st dung dé chi bao cac NDI tuong ung véi L
TB, va sb quy trinh HARQ thtt ba 12 sb quy trinh HARQ ma khong dugc 14p lich; va/hodc

khi L=4, thi bdn bit trong bit thir nhét dugc st dung dé chi bao cac NDI twong Gng
v6i L TB.

19. Phuong phép theo diém bét ky trong sé cac diém tir diém 12 dén 17, trong d6

khi 1.=3, thi hai bit trong bit thir nhat dugc sit dung d& chi bao cac sb quy trinh HARQ
twong ing v4i L TB, va ba bit khac trong bit thir nhét dugc sit dung dé chi bo cac NDI
twong ung voi L TB; va/hodc

khi L=4, thi bdn bit trong bit thi nhit duoc st dung dé chi bao cac NDI twong Gmg
véi L TB.

20. Phuong phép theo didm bét ky trong sb céc didm tir diém 12 dén 19, trong d6 bit
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thr hai va/hodc bit thir nhét chi bao chi s MCS bang cach str dung gia tri nhan duoc sau
khi thyc hién toan tir 1am tron xudng trén gia tri th nhét V tuong tmg véi bit thit hai d6i
véi 3; hodc

khi L=1, 2, hodic 3, thi bit thtt hai va/hodc bit thit nhét chi béo chi sé MCS béng c4ch
sir dung gié tri nhan duoc sau khi thuc hién toan ti 1am tron xubng trén gia tri thir nhét V
twong g v6i bit thir hai d6i véi 3.

21. Phwong phéap theo diém bét ky trong sd cac diém tr didm 12 dén 20, trong d6 khi
L=4, mt bit trong bit thit nhat dugc st dung dé chi bao rang chi s6 MCS 1a 10 hogc chi
bao réng chi s6 MCS dugc xac dinh dua trén gia tri nhdn dugc sau khi thuc hién toan tir
lam tron xubng trén gid tri thit nhét V twong tmg véi bit th hai dbi véi 3.

22. Phuong phép theo diém bét ky trong sd céc diém tir diém 12 dén 21, trong d6
N=4; va/hoac

M=5 va P=5.

Céc phuong 4n cu thé ¢6 thé nhu sau:

Buéc Al: Thiét bi mang giri thong tin diu khién duong xubng t&i thiét bj dau cubi.

Théng tin didu khién duong xubng c6 kha nang dé 1ap lich t6i da N TB, va thong tin
didu khién duong xudng bao gdm bit thir nhAt va bit thir hai. Bit tht nhat bao gdm M bit,
bit thir hai bao gbm P bit, va M va P 1a céc s6 nguyén 16n hon hodc bang 1. Bit thtt hai
duoc str dung dé chi bdo sb lugng L TB duogc 1ap lich boi thong tin diéu khién dudng xuéng,
N va L 1a cac sé nguyén dwong, va 1<L<N. Bit thtr nhét duge st dung dé chi bao cac sb
quy trinh yéu ciu truyén dan lai ty dong co ché lai HARQ tuwong tng v6i L TB va thong
tin bo chi bao dit liéu m&i NDI céia L TB. Bit thir hai va/hodc bit thit nhat dugc st dung dé
chi b4o so dd didu bién va giai diéu bién (Modulation and Coding Scheme, MCS).

Trudce bude Al, thiét bi mang c6 thé xac dinh s luong L khéi van chuyén TB duogc
14p lich béi thong tin didu khién duong xubng, cac s6 quy trinh yéu ciu truyén dan lai tu
dong co ché lai HARQ tuong tng v6i L TB, thong tin bd chi bao dit liéu m6i NDI cua L
TB, va MCS.

Buéc A2: Thiét bi dau cudi thu thong tin diéu khién duong xudng tir thiét bi mang,
trong d6 thong tin didu khién duong xudng c6 kha ning d& 1ap lich tdi da N khdi van chuyén
TB, va N 1a sé nguyén duwong, vi dy, N=4. Thong tin didu khién duong xudng bao gbm bit
thir nhét va bit thir hai. O day, bit thit nhat bao gdm mt hodc nhidu truong, va bit thir hai

bao gdm mot hodc nhiéu truong. Vi dy, bit thir nhét bao gdbm nam bit, va bit thi hai bao
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gbdm nam bit.

Budc A3: Thiét bi dau cudi x4c dinh, dua trén bit thir hai, sb luong L TB (ma cling
¢6 thé duge goi 13 s6 lwong cac quy trinh HARQ) dugc 1p lich béi thong tin diéu khién
duodng xuéng; x4c dinh, dua trén bit thu nhét, cac sb quy trinh yéu ciu truyén dan lai tu
dong co ché lai HARQ tuong tng v6i L TB (ma ciing ¢6 thé duogc goi 1a L quy trinh HARQ)
va thong tin bd chi bao dit liéu méi NDI ctia L TB (ma cling ¢6 thé duogc goi 13 L quy trinh
HARQ); va x4c dinh, dva trén bit thir hai, so b didu bién va giai diéu bién (Modulation
and Coding Scheme, MCS) hodc chi s6 MCS.

Budc Ad: Thiét bi mang va thiét bi diu cudi truyén thong tin dya trén s6 lwong L c4c
TB duge 1ap lich, cac sb quy trinh HARQ twong tmg v6i L TB, cdc NDI twong ing v6i L
TB, va MCS.

0 day, viéc truyén dan thong tin dwgc thuc hién boi thiét bi dau cudi c6 thé dugc hiéu
nhu viée thu thong tin. Trong trudng hop nay, viéc truyén dan thong tin trén phia thiét bi
mang c6 thé duge hiéu nhu viée gii thong tin. Ngoai ra, viéc truyén dan thong tin dugc
thuc hién bai thiét bi dau cudi duge hiéu nhu viéc giri thong tin. Trong truong hop nay,
viéc truyén dan thong tin dugc thyc hién boi thiét bi mang c6 thé duogc hiéu nhu viée thu
thong tin.

Vi dy, thong tin dugc truyén boi thiét bi mang hoc thiét bi diu cudi c6 thé 1a PDSCH
hoac PUSCH. |

Tuy chon 14, bit thi hai c6 thé chi bio, bang cich st dung gia tri nhin dugc sau khi
thue hién toan tir 1y phan du trén gié tri thir nhét V twong tmg voi bit thr hai ddi v6i 3, sb
leong L TB duogc 1ap lich béi thong tin didu khién duong xuéng. Do d6, thiét bi dau cubi
c6 thé xac dinh, dua trén gid tri nhan dugc sau khi thyc hién todn ti 14y ph?m du trén gia
tri thtr nhit V twong tmg véi bit tht hai d6i vai 3, sb lugng cac TB duoc 14p lich bai thong
tin diéu khién dudng xubng. Cu thé 13, s6 lugng cac TB dugc lap lich duoc x4c dinh dya
trén gia tri nhan dugc bang cach thuc hién toén tir mod trén gi tri thir nhét V tuong tmg
v6i cc chi sb duoc chi bdo bdi tit ca cac bit trong bit tha hai hodc gia tri thi nhit V trong
ung voi cac trang thai cia tAt ca cac bit trong bit thr hai d6i vé6i 3. Vi dy, v mod 3 thé hién
rang s6 luong cac TB dugce 1ap lich (hoac s6 luong cac quy trinh HARQ) dugc xac dinh
dua trén $& du nhan dugc sau khi thuc hién toan tir v/3. Vi dy, gia tri nhén duoc sau khi
thye hién todn tir ldy phan du trén gia tri tha nhét V twong tng v6i bit thir hai d6i véi 3 1a

0, va L=1 hodc 2. Vi du khéc, gia tri nhan dugc sau khi thuc hién toan ti léy phén du trén
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gid tri thit nhit V tuong tng v6i bit thir hai ddi voi 3 13 1, va L=3. Vi du khéc, gia tri nhén
duoc sau khi thye hién toén tir 14y phan dur trén gid tri th nhét V twong tmg v6i bit thi hai
d6i v6i 3 13 2, va L=4. Tirc 13, sau khi thyc hién toan t& mod trén gi4 tri tht nhdt ddi véi 3,
thi c6 ba gia tri: 0, 1, va 2. Ba gi4 tri nay 1an luot twong Gng véi ba gid tri cia L: 1 (hodc
2), 3, va 4. Theo phuwong 4n nay cia sang ché, dang twong g giita ba gia tri nhan dugc
sau khi thuc hién toan tir mod trén gié tri thir nhét ddi v6i 3 va ba gia tri ctia L khong bi
han ché, mién 14 cac gia tri nhin duge sau khi thue hién toan tir mod trén gia tri thir nhét V
chi bao ba gi4 tri cia L: L={1 hodc 2}, L={3}, va L={4}.

Tuy chon 13, L=1 hogc 2, hai bit trong bit thir nhét dugc sir dung dé chi bao s6 quy
trinh HARQ thir nhét, hai bit khic trong bit thi nhét dugc sit dung dé chi bao sd quy trinh
HARQ thtt hai, va mot bit khéc trong bit thir nhit duoc st dung dé chi bao NDI twong tng
v6i TB thtr nhét. Trong tredng hgp nay, vi mot hodc hai TB dugc 18p lich, nén c6 it nhét
mot TB.

Tity chon 13, khi s quy trinh HARQ thtt nhit bang s6 quy trinh HARQ th hai, L=1;
khi sb quy trinh HARQ thir nhét 16n hon so v6i s6 quy trinh HARQ tht hai, L=2, sb quy
trinh HARQ twong tng v&i TB thit hai, khac v6i TB thi nhét, trong hai TB 1a s6 quy trinh
HARQ 16n hon gifta s& quy trinh HARQ th@r nhét va sb quy trinh HARQ thé hai, NDI
tuong&ngvéiTBth&haiwl,vaséquytﬂnh}UURQtuongﬁngvéiTBth&nhﬁlaséquy
trinh HARQ nho hon giita s§ quy trinh HARQ tht nhit va sé quy trinh HARQ thir hai;
hodic khi s6 quy trinh HARQ thir nhét nhé hon so vé6i s6 quy trinh HARQ thir hai, L=2, s6
quy trinh HARQ tuong tng v6i TB thit hai, khéc v6i TB thir nhét, trong hai TB 12 s6 quy
trinh HARQ 16n hon giita s6 quy trinh HARQ tht nhét va s6 quy trinh HARQ thtr hai, NDI
tuong ng v6i TB thtrhai 1a 0, va s6 quy trinh HARQ tuwong tng v6i TB thi nhét 13 sé quy
trinh HARQ nhé hon gifta sé quy trinh HARQ thtr nhét va s6 quy trinh HARQ thir hai.

Tity chon 13, khi s quy trinh HARQ thtr nhit bang s6 quy trinh HARQ thir hai, L=1;
khi s6 quy trinh HARQ thr nhét 16n hon so vé6i sb quy trinh HARQ tht hai, L=2, s6 quy
trinh HARQ tuwong ing v6i TB th hai, khac véi TB thir nhét, trong hai TB 1a sé quy trinh
HARQ 16n hon gifta s6 quy trinh HARQ tht nhit va s6 quy trinh HARQ thir hai, NDI
tuong tmg v6i TB thi hai 12 0, va s6 quy trinh HARQ tuong Gng v6i TB thir nhét 13 sé quy
trinh HARQ nhé hon gitta s6 quy trinh HARQ tht nhét va sd quy trinh HARQ th( hai;
hoic khi s6 quy trinh HARQ thtt nhit nhé hon so v6i s6 quy trinh HARQ thit hai, L=2, s6
quy trinh HARQ tuong tmg v6i TB thir hai, khdc v6i TB tht nhét, trong hai TB 1a sb quy
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trinh HARQ 16n hon giita s quy trinh HARQ thtt nhét va s quy trinh HARQ thr hai, NDI
twong (mg v6i TB thirhai la 1, va s6 quy trinh HARQ tuwong tmg v6i TB thir nhét 13 s6 quy
trinh HARQ nhd hon gitta sd quy trinh HARQ thir nhét va sb quy trinh HARQ thi hai.

Tuy chon 13, khi L=3, thi hai bit trong bit thir nhét duoc st dung dé chi bao sd quy
trinh HARQ tht ba, ba bit khac trong bit thir nhét duoc stir dung dé chi bao cac NDI twong
ung véi L TB, va s6 quy trinh HARQ tht ba 1a s& quy trinh HARQ ma khoéng dugc 1ap
lich. No6i cach khéac, c6 téng s6 bdn quy trinh HARQ, L=3, tirc 1a, ba quy trinh HARQ dugc
1ap lich. Do d6, mot quy trinh HARQ con lai khong dugc lap lich. Két qua 13, trong truong
hop nay, viéc cac quy trinh HARQ twong (mg vdi ba s6 quy trinh HARQ con lai dugc 1ap
lich chi dugc biét bang cach chi béo s6 quy trinh HARQ ma khoéng duogc l4p lich. Bing
cach nay, viéc chi bdo co thé duoc thuc hién linh hoat hon, thi d6 phirc tap ma hoéa cua dau
cubi ngudi ding va tram gbe duge lam giam xubng, va mic tiéu thy cong sudt duge 1am
giam xudng.

Tuy chon 13, khi L=4, thi bdn bit trong bit thir nhét duoc str dung dé chi bao cac NDI
twong ung voi L TB. Trong truong hop nay, ¢ tdng s6 nim bit trong bit thir nhét, va bén
bit tht nhit hodic bén bit trong cac vi tri khac co thé duoc chon lya dé chi bao cac NDI.

Tuy chon 14, khi L=3, hai bit trong bit thit nhit duoc sit dung dé chi bao cac sd quy
trinh HARQ twong (mg vo6i L TB, va ba bit khac trong bit thu nhit dugc st dung dé chi
bao cac NDI twong Gmg v6i L TB. Trong trudng hop nay, ba quy trinh HARQ dugc 1ap lich
duoc chi béo trong bdn quy trinh HARQ, va mt quy trinh c6 bdn kha ning. Do d6, hai bit
duoc st dung dé chi bdo. Vi dy, bang 8 ¢6 thé dugc sir dung dé chi bao. Phai luu y ring
ndi dung & trong pham vi bdo h cia sang ché mién 12 ba s6 quy trinh HARQ dugc chi béo
bang cach sir dung bdn trang thai bit ctia hai bit. Diéu nay khong bi han ché cu thé & day.

Vi dy, ba s6 quy trinh HARQ duoc 18p lich dugc chi béo trong tap {012, 013, 023, 123}.

Bang 8

Cac trang thai | 00 01 10 11
cua hai bit
trong bit thir
nhat

Ba sd quy trinh | 0, 1,2 0,2,3 0,1,3 1,2,3
HARQ duge
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lap lich

Phai hiéu rang bang 8 chi don thuan 14 phdn mé ta vi du, va dang tuong tng giita cac
trang thai cia hai bit trong cdc bit thir nhit va ba s6 quy trinh HARQ dugc 14p lich khong
bi han ché cu thé.

Tuy chon 13, bit tht hai va/hodc bit thir nhit c6 thé chi béo chi s MCS bing céch sir
dung gia tri nhin dugc sau khi thuc hién todn tr lam tron xuéng trén gia tri thr nhit V
twong tng véi bit thi hai déi véi 3. Do d6, thiét bi du cudi xdc dinh chi s6 MCS dua trén
gid tri nhan dugc sau khi thuc hién todn tir lam tron xubng trén gid tri thir nhit V tuong
{ng v6i bit thtr hai dbi véi 3. Ttrc 13, trong trudng hop nay, hoat dong lam tron xudng dugc
thuc hién trén V dbi vé6i 3, cu thé 13, floor(V/3), trong d6 floor(x) thé hién s6 nguyén khong
16n hon x. Gi4 tri nhan dugce sau khi lam tron xuéng duoc st dung dé x4c dinh chi s6 MCS.

Ngoai ra, khi L=1, 2, hodc 3, bit thir hai va/hogc bit thit nhit c6 thé chi bao chi sb
MCS bing céch sir dung gié tri nhin dugc sau khi thyc hién todn tir 1am tron xubng trén
gia tri thir nhat V twong ¢mg v6i bit thit hai dbi vi 3. Do d6, khi L=1, 2, hoge 3, thi thiét
bi ddu cudi x4c dinh chi s6 MCS dua trén gid tri nhan duoc sau khi thuc hién todn tir lam
tron xudng trén gia tri thir nhit V tuong tmg véi bit thi hai d6i vai 3. Tire 13, trong truong
hgp nay, hoat dong lam tron xuéng dugc thuc hién trén V dbi véi 3, cu thé 13, floor(V/3),
trong d6 floor(x) thé hién sb nguyén khéng 16n hon x. Gia tri nhin dugc sau khi lam tron
xudng duge st dung dé xac dinh chi s6 MCS.

Tuy chon 13, khi L=4, mdt bit trong bit thi nhét dugc sit dung dé chi bao rang chi s6
MCS 1a 10 hoac chi bdo r%mg chi s MCS duoc xac dinh dua trén gid tri nhan dugc sau khi
thue hién toan t&r 1am tron xudng trén gia tri thir nht V twong tng véi bit thtt hai ddi voi
3. Vi du, mot bit, khac v6i bdn bit théng tin NDI, trong bit thir nhét dugc st dung dé chi
bao réng chi s6 MCS 14 10 hoic chi bao réng chi s6 MCS duoc xac dinh dua trén gid tri
nhan duogc sau khi thuc hién toan tr 1am tron xuéng trén gia tri thu nhat V teong ng véi
bit thir hai déi v&i 3. Vi du, khi bit nay 12 0, thi chi bao ring chi s6 MCS dugc x4c dinh dua
trén gia tri nhan dugc sau khi thye hién toan tir lam tron xudng trén gié tri th nhét V tuong
ung vai bit thir hai dbi vé6i 3; va khi bit nay 1a 1, thi chi bdo rang chi s6 MCS 1a 10.

Tuy chon 13, khi L=4, thi mot bit trong bit tht nhit dugc st dung dé chi bao gia trj
d6 léch thir nhat. Gié tri do 1éch thir nhat 1a s6 nguyén 16n hon hodc bang 0, vi dy, 0 hozc

1. Chi s§ MCS duoc xé4c dinh dua trén gid tri d0 1éch thir nht va gid tri thtt nhit V ma
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twong ung véi bit thi hai. Vi dy, chi s MCS duge xac dinh dya trén gia tri nhin dugc sau
khi thyc hién toan tir 1am tron xudng trén tdng ctia gid tri thir nhét V twong tmg véi bit thir
hai v gi4 tri d9 1éch thi nhit Z d6i vai 3. Vi dy, mdt bit, khdc v6i bon bit théng tin NDI,
trong bit thir nhét dugce st dung dé chi bao réng gié tri d§ léch thu nhét 13 Z, trong d6 Z=0
hoac Z=1, va chi s MCS duoc xac dinh dya trén gia tri nhan dugc sau khi thuc hién todn
tr lam tron xuéng trén V+Z dbi voi 3, tac 13, chi s6 MCS duogc xac dinh dua trén ham
floor(Z+V).

Béang 9 1a mdt vi du v& phuong phép, céc bit BO dén B4 thé hién bit thir nhét, va V 1
s6 dugc chi bao béi nidm bit trong bit thit hai va ndm trong pham vi tir 0 dén 31. MO bit
trong trudong th nhit dugc st dung dé chi béo rang chi s6 MCS 14 10 hoic chi bao ring
chi s6 MCS duoc x4c dinh dua trén gia tri nhan duge sau khi thyc hién todn tir 1am tron
xubng trén gia tri thir nhét V twong tng véi bit thi hai dbi v6i 3. HO thé hién sb quy trinh
HARQ thtt nhat, H2 thé hién sé quy trinh HARQ tht hai, NO thé hién NDI twong tng véi
TB tht nhat, va N1, N2, va N3 thé hién cac NDI tuong ting v6i TB thit hai, TB thir ba, va
TB thir tu dugce 1dp lich. Hx thé hién sb quy trinh HARQ ma khong dugc lap lich hodc ba
s6 quy trinh HARQ ma dugc 14p lich. Imes thé hién chi s6 MCS.

Bang 9
S6 Vmod3= | B0 Bl B2 B3 B4 Imcs
lrong
cac'TB
1dén |0 HO H1 NO floor(V/3)
2
3 1 Hx NO N1 N2
4 2 NO N1 N2 N3 MO

Bang 10 1a mét vi du vé phuong phap, cac bit B0 dén B4 th8 hién bit tht nhat, va V
12 s6 dugc chi bao béi ndm bit trong bit thit hai va nim trong pham vi tir 0 dén 31. HO thé
hién s& quy trinh HARQ thé nhat, H2 thé hién s6 quy trinh HARQ thi hai, NO thé hién
NDI tuong tng v6i TB thir nhét, va N1, N2, va N3 thé hién cac NDI twong tmg v6i TB thir
hai, TB thit ba, va TB thit tu dugc 1ap lich. Hx thé hién s quy trinh HARQ ma khong dugc
18p lich hodc ba sb quy trinh HARQ ma duoc 18p lich. Imces thé hién chi sé MCS.
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Bang 10
S Vmod3= | BO B1 B2 B3 B4 Imcs
lugng
cac TB
l1dén |0 HO H1 NO floor(V/3)
2
3 1 Hx NO N1 N2
4 2 NO N1 N2 N3

Phén sau ddy dua ra sy dinh nghia vé TB thit i theo sang ché. DCI chi bao hoic 1ap
lich N quy trinh HARQ, va N s6 quy trinh HARQ dugc sip xép theo thir ty ting dan. Gia
dinh ring cach sb quy trinh HARQ nhén dugc sau khi cac s6 quy trinh N HARQ dugc sap
xép theo thtr ty tang dn (hodc gidm din) 1a M(0), M(1), ..., va M(N-1). 86 quy trinh
HARQ cua TB thir i 1a M(i-1), trong d6 i=1, ..., hodc N.

Céac dang thyc hién cia séng ché ¢6 thé duoc két hop v6i nhau néu khoéng c6 méu
thuan.

Theo céac dang thyc hién cua sang ché, gia tri twong tng v6i bit co thé 13 gia tri duoc
chi bdo bédi bit nay, hodc co thé 13 gia tri thap phan nhan dugc béng cach bién dbi gia tri
nhi phén cuia bit nay. Diéu nay khong bi han ché cu thé & day.

Bing cach str dung phuong phap truyén thong duoc dé cp & trén, thi viéc chi bao ¢6
thé duoc thuc hién linh hoat hon, d6 phtrc tap ma hoa cta dau cubi nguoi dung va tram géc
duogc 1am giam xudng, va mic tiéu thy cong sut dugc 1am giam xudng.

Sang ché con d& xudt phuong phép truyén thong khac dé giai quyét van dé sau day:
Trong k§ thuét hién c6, mot manh thong tin cia DCI dugc cho phép dé 1ap lich nhiéu khi
vén chuyén (transmission block). Déi v6i ddu cubi ngudi ding trong ché do ting cuong
vung phu B, thi tdi da bbn TB ¢6 thé dugc 14p lich. Trong k¥ thuat hién c6, muoi bit duge
st dung dé chi bao NDL sé quy trinh HARQ, s6 lwong cac TB duoc 1ap lich, va MCS. Tuy
nhién, khong c6 cach tuong ng dé mé ta va dién dich mot cach don gian va rd rang.
Phuong phép nay co6 th8 dugc 4p dung cho thiét bi dAu cubi trong hé thong truyén thong
duoc thé hién trén Fig.1. Phan sau ddy md td phuong phap tir phia nut thir nhét. Phuong
phép nay bao gdm céc budc:

Nt thtr nhit giri thong tin didu khién duong xudng t6i nut thir hai. Nt thir nhét chi
béo sb luong cac TB duge 1ap lich boi thong tin diéu khién duong xubng, sb quy trinh

HARQ twong ting v6i mdi TB, NDI danh cho mdi TB, va chi sé MCS. C6 tong s6 11 hoic
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10 chi s6 MCS. Thong tin didu khién duong xudng bao gdm bit thir ba va bit thir tu. Bit
thir ba bao g6m nam bit, va bit thir tu bao gém nam bit. Gi4 tri dugce chi bao boi bit thi ba
duoc st dung dé chi bao chi s6 MCS va sb lugng cac TB duoc 1ap lich.

Gia tri V dugc chi bao bdi bit thit ba dugc st dung dé chi bao chi s6 MCS Imcs, trong
@6 V=Imes*3. Gi4 tri V duoc chi bao béi bit thit ba con dugc sir dung dé xéc dinh s6 luong
cac TB duoc 1ap lich. Ngoai ra, gia tri V dugc chi bdo boi bit thir ba va gid tri o 1éch Z
dugc chi bdo bdi mot bit trong bit thir tw dugc sir dung d8 chi bao chi s6 MCS Imcs, trong
d6 V+Z=Imcs*3. Gia tri V dugc chi bao boi bit thi ba con dugce sir dung dé xéac dinh sd
lugng cac TB duge 1ap lich.

Vi dy, néu DCI 14p lich mot TB hodc hai TB, gid tri V duoc chi béo béi bit thir ba la
boi ctia 3. M0t bit trong bit thir tu dugc stir dung dé chi bao NDI twong tmg v6i TB thir nhét,
hai bit khéc trong bit thit tu dugc str dung dé chi bao sb quy trinh HARQ thwr nhéit (HO), va
hai bit con lai trong bit thtt tu dwoc st dung dé chi béo sé quy trinh HARQ thir hai (H1).
Vi du, HO dugc chi bao trong tap {0, 1, 2, 3}. Vi du, H1 dugc chi bao trong tép {0, 1, 2,
3). Néu DCI lap lich mot TB, HO=HI1, va sb quy trinh HARQ ctia TB 1a HO. Néu DCI I4p
lich hai TB, thi HO#£H1, va cac ) quy trinh HARQ cuia hai TB 1a HO va H1. Néu NDI danh
cho TB thir hai bing 0, thi HO<HI; va néu NDI danh cho TB thit hai bang 1, thi HO>H1.
Negoai ra, néu NDI danh cho TB thi hai bang 0, thi HO>H1; va néu NDI danh cho TB thit
hai bang 1, thi HO<H]1.

Vi du, néu DCI 14p lich mdt TB hodc hai TB, thi gia trj V dwoc chi béo boi bit thtr ba
bang 3m, trong d6 m 12 0 hodc 1a sd nguyén dwong. Mot bit trong bit thir tw duge sir dung
dé chi bao NDI tuong trng v6i TB thu nhét, hai bit trong bit thit tw dugc st dung dé chi bao
s6 quy trinh HARQ tht nhat (HO), va hai bit con lai trong bit thir tw dugc sir dung dé chi
béo sd quy trinh HARQ tht hai (H1). Vi dy, HO duoc chi bao trong tap {0, 1,2, 3}. Vidy,
H1 duoc chi béo trong tap {0, 1, 2, 3}. Néu DCI lap lich mot TB, HO=H1, va s6 quy trinh
HARQ ciia TB 13 HO. Néu NDI danh cho TB thit hai giéng nhu NDI danh cho TB thir nhat,
thi HO<H]; néu NDI danh cho TB th hai bang 0, thi HO<H1; va néu NDI danh cho TB
thir hai bing 1, thi HO>H]1. Ngoai ra, néu NDI danh cho TB tht hai bang 0, thi HO>H1; va
néu NDI danh cho TB thtr hai bang 1, thi HO<HI.

Vi du, néu DCI 14p lich mot TB hodc hai TB, thi gia tri V dugc chi bdo béi bit thir ba
bang 3m+1, trong d6 m 12 0 hodc 1a s6 nguyén dwong. Mot bit trong bit thir tu duge st

dung d& chi bao NDI tuong tmg v6i TB thir nhét, hai bit trong bit thir tw dugc st dung dé
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chi bao sé quy trinh HARQ thir nhit (HO), va hai bit con lai trong bit thi tu dugc st dung
@8 chi bao sb quy trinh HARQ thir hai (H1). Vi du, HO duoc chi bdo trong tép {0, 1, 2, 3}.
Vi du, H1 dugc chi béo trong tap {0, 1,2, 3}. NéuDCI 1ap lich mot TB, HO=H1, va s6 quy
trinh HARQ ctia TB 13 HO. Néu NDI danh cho TB thir hai bing 0, thi HO<HI; va néu NDI
danh cho TB thir hai bing 1, thi HO>H1. Ngoai ra, néu NDI danh cho TB thi hai bang 0,
thi HO>H1; va néu NDI danh cho TB thir hai bang 1, thi HO<H1.

Vi du, néu DCI 14p lich mot TB hodc hai TB, thi gia tri V dugc chi bao bé1i bit thir ba
bang 3m+2, trong d6 m 1a 0 hodc 1a s6 nguyén duong. Mot bit trong bit thir tw duge st
dung dé chi bao NDI tuwong Gng v6i TB thir nhét, hai bit trong bit thit tw dugc st dung dé
chi béo sb quy trinh HARQ thtr nhét (HO), va hai bit con lai trong bit thit tu duge st dung
@8 chi bao s quy trinh HARQ thtt hai (H1). Vi du, HO dwgc chi béo trong tap {0, 1, 2, 3}.
Vi du, H1 dugc chi béo trong tap {0, 1,2, 3}. Néu DCI Iap lich mot TB, HO=H1, va s quy
trinh HARQ ctia TB 13 HO. Néu NDI danh cho TB thir hai bang 0, thi HO<H]; va néu NDI
danh cho TB thi hai bing 1, thi HO>H1. Ngoai ra, néu NDI danh cho TB thir hai béng 0,
thi HO>H1; va néu NDI danh cho TB thit hai bang 1, thi HO<H1.

Vi du, néu DCI 1ap lich ba TB, thi gi4 tri V dugc chi béo bai bit tht ba bang 3m+1,
trong d6 m 1a 0 hodc la sb nguyén duong. Ba bit trong bit thir tu 14n luot dugce sir dung dé
chi bdo cac NDI danh cho ba TB. Hai bit trong bit thir tu chi bdo ba sb6 quy trinh HARQ
H2 tuong Gng v6i ba TB. Vi du, H2 duoc chi bio trong tép {012, 013, 023, 123}, Ngoai
ra, hai bit trong bit thir tu chi bao s6 quy trinh HARQ H2 (trong do6 gié tri cia H2 1a 0, 1,
2, hodc 3) ma khong dugc 14p lich. Trong trudng hop nay, cac s6 quy trinh HARQ tuong
ung voi ba TB la ba sb quy trinh coOn lai, khac véi H2, trong tap {0, 1, 2, 3.

Vi du, néu DCI 14p lich ba TB, thi gié tri V dugc chi bao béi bit thir ba bing 3m, trong
d6 m 12 0 hodc 1a sb nguyén duong. Ba bit trong bit tht tu 1an lugt duge sir dung dé chi
bao cac NDI danh cho ba TB. Hai bit trong bit thir tw chi bdo ba s6 quy trinh HARQ H2
twong tng véi ba TB. Vi dy, H2 dugc chi bdo trong tép {012, 013, 023, 123}. Ngoai ra,
hai bit trong bit tht tu chi bao s6 quy trinh HARQ H2 (trong do6 gié tri cia H2 1a 0, 1, 2,
hodc 3) ma khong dugc 14p lich. Trong trudng hop nay, cac s6 quy trinh HARQ tuong tmg
véiba TB 12 ba sb quy trinh con lai, khac véi H2, trong tép {0, 1, 2, 31

Vi dy, néu DCI 14p lich ba TB, thi gié tri V duoc chi bédo bai bit thir ba bing 3m+2,
trong d6 m 1a 0 hodc 1a sb nguyén dwong. Ba bit trong bit thir tu 1an lugt duoc st dung dé

chi bao cac NDI danh cho ba TB. Hai bit trong bit thtr tu chi bdo ba s6 quy trinh HARQ
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H2 twong ung véi ba TB. Vi du, H2 dugc chi bao trong tap {012, 013, 023, 123}. Ngoai
ra, hai bit trong bit thir tu chi bao sb quy trinh HARQ H2 (trong d6 gia tri caa H2 1ao,1,
2, hoic 3) ma khong dugce 14p lich. Trong trudng hop nay, cac s6 quy trinh HARQ tuwong
tmg v&i ba TB la ba sb quy trinh con lai, khac véi H2, trong tap {0, 1, 2, 3}.

Vi du, néu DCI lap lich bén TB, thi gié tri V dugc chi bao béi bit thir ba bang 3m,
trong d6 m 12 0 hodc 1a s6 nguyén duong. Céc s6 quy trinh HARQ twong tng véi bén TB
130, 1, 2, va 3. Bbn bit trong bit thi tu 1in lugt duge sir dung d€ chi béo cic NDI tuong
ttng v6i bdn TB.

Vi du, néu DCI 1ap lich bn TB, thi gid tri V dugc chi bo béi bit thit ba bing 3m=1,
trong d6 m 14 0 hodc 1a s6 nguyén duong. Cac s6 quy trinh HARQ twong tng v6i bén TB
120, 1, 2, va 3. Bbn bit trong bit thir tr 1in lugt duge st dung dé chi bao cac NDI tuong
{rng v6i bén TB.

Vi du, néu DCI 14p lich bén TB, thi gid tri V dwgc chi bao béi bit thit ba bing 3m=+2,
trong d6 m 13 0 hodc 1a sb nguyén dwong. Cac s6 quy trinh HARQ twong tng voi bbén TB
120, 1, 2, va 3. Bbn bit trong bit tha tu 1in luot duoc st dung dé chi bao cac NDI tuong
g v6i bdn TB.

Tuy chon 13, khi L=4, mét bit trong bit tht tw duge st dung dé chi bao réng chi sb
MCS 14 10 hodc chi bao réng chi s6 MCS duoc xac dinh dua trén gia tri nhan dugc sau khi
thuc hién toan tir lam tron xubng trén gia tri thir nhét V tuong tGng véi bit thit ba d6i véi 3.
Vi du, mot bit, khac véi bdn bit théng tin NDI, trong bit tht tu dugc st dung dé chi bao
rﬁng chi s6 MCS 14 10 hodc chi béo réng chi s6 MCS dugc xac dinh dua trén gia tri nhan
dugc sau khi thyc hién toan tir 1am tron xubng trén gia tri thir nhét V twong tmg v6i bit thix
ba dbi voi 3. Vi du, khi bit nay 1a 0, thi chi béo rang chi s6 MCS dugc x4c dinh dya trén
gi4 tri nhan dugc sau khi thyc hién toan tir lam tron xubng trén gia tri tha nhit V twong
{mg véi bit thir ba dbi véi 3; va khi bit nay 1a 1, thi chi bdo rang chi s MCS 12 10.

Tuy chon 13, khi L=4, thi mdt bit trong bit thir tu duge sir dung dé chi bao gia tri do
1éch thir nhét. Gia tri d6 1éch thu nhét 12 s nguyén 16n hon hodc béng 0, vi du, 0 hodc 1.
Chi s6 MCS dugc xac dinh dua trén gia tri do léch thu nhét va gia tri thi nhét V ma tuong
rng vo1i bit thtr ba. Vi du, chi s6 MCS dugc xac dinh dua trén gia tri nhan dugc sau khi
thue hién toan tir lam tron xubng trén tong cla gia tri thir nhét V tuong tmg véi bit thi ba
va gié tri d9 léch thir nht Z d6i v6i 3. Vi du, mt bit, khac v6i bon bit thong tin NDL trong
bit thir tw duoc sit dung d& chi béo ring gi4 tri do 1éch tht nhét 1a Z, trong d6 Z=0 hogc
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7=1, va chi s6 MCS dugc xac dinh dua trén gia tri nhan dut;c sau khi thuc hién toan tr lam
tron xuéng trén V+Z dbi voi 3, tie 13, chi s6 MCS dugc xac dinh dua trén ham floor(Z+V).

Vi du, phuong phép chi bdo khac dugc thé hién bén dudi. Trong bang sau déy, Ni la
NDI danh cho TB i hoic TB thi (i+1), trong d6 gid tri ciaila 0, 1, 2, hodc 3. Vi dy, trong
bang sau day, V 1a gia tri dugc chi bdo bdi bit thir ba, va ham floor 1a toan tr 1am tron
xubng. Bit thir tir bao gdm bdn bit: b0, b1, b2, va b3.

Bang 11 1a mdt vi dy v& phuong phép, cic bit BO dén B4 thé hién bit thir tu, va V 1a
s6 dugc chi bao bdi nim bit trong bit thir ba va ndm trong pham vi tir 0 dén 31. HO thé hién
sb quy trinh HARQ thir nhét, H2 thé hién s6 quy trinh HARQ tht hai, NO thé hién NDI
twong (g v6i TB thir nhat, va N1, N2, va N3 thé hién cac NDI tuong Gng v6i TB thir hai,
TB thit ba, va TB thir tu duoc 18p lich. Hx thé hién sé quy trinh HARQ ma khong duoc 1ap
lich hodic ba s6 quy trinh HARQ ma duoc 1ap lich. Imes thé hién chi s6 MCS.

Bang 11
S6 Vmod3= | B0 Bl B2 B3 B4 Imcs
lugng
cac TB
1dén |0 HO H1 NO floor(V/3)
2
3 1 Hx NO N1 N2
4 2 NO N1 N2 N3

Bang 12 1a mot vi du vé phwong phép, céc bit BO dén B4 thé hién bit thur tu, va V 13
sb dugc chi bdo bdi nim bit trong bit thir ba va nim trong pham vi tir 0 dén 31. MO bit
trong trrong thir nhit duoc st dung dé chi bao rang chi sé MCS 14 10 hogc chi bdo rang
chi s6 MCS duoc x4c dinh dua trén gid tri nhan dwoc sau khi thyc hién toan ti lam tron
xudng trén gid tri tha nhit V tuong Gmg v6i bit thir tu dbi véi 3. HO thé hién sd quy trinh
HARQ thir nhét, H2 thé hién sé quy trinh HARQ thtt hai, NO thé hién NDI tuong tmg v6i
TB thir nhét, va N1, N2, va N3 thé hién cac NDI tuong tng v6i TB thir hai, TB thir ba, va
TB thtt tu dugc 1ap lich. Hx thé hién s quy trinh HARQ ma khong dugc 14p lich hodc ba
) quy trinh HARQ ma dugc 14p lich. Imcs thé hién chi s6 MCS.
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Bing 12
Sb Vmod3= | B0 Bl B2 B3 B4 Imcs
lugng
cac'TB
1dén |0 HO H1 NO floor(V/3)
2
3 1 Hx NO N1 N2
4 2 NO N1 N2 N3 MO

Phan sau diy mo ta phuong phap tr phia nut thr hai. Phuong phap nay bao gbm cac
budc:

Nt thir hai thu thong tin diéu khién duong xudng dugc giri bai nit thir nhat. Nut thir
hai xac dinh s luong cac TB duge 14p lich, s6 quy trinh HARQ tuong (mg véi mdi TB,
NDI danh cho mdi TB, va chi sé MCS bing cach st dung thong tin didu khién duong
xudng duoc thu. C6 tbng s6 11 hogc 10 chi s6 MCS. Thong tin didu khién dudng xubng
bao gdm bit thir ba va bit tht tu. Bit thir ba bao gbdm nim bit, va bit thi tu bao gbém nam
bit. Ntt thtt hai con xac dinh sb luong cac TB dugc 1ap lich dya trén gia tri duge chi bao
bai bit thir ba.

Nt thir hai x4c dinh chi s6 MCS Imcs dua trén gié tri V dugce chi bao bai bit thir ba,
trong d6 V=Imcs*5. Nt thir hai con xdc dinh sb luong cac TB duoc 14p lich dua trén gia
tri V dugc chi bao bdi bit thir ba. Ngoai ra, gia tri V dugc chi bao béi bit thir ba va gia tri
6 léch Z duoc chi bao bai mot bit trong bit thir tw dugce st dung dé chi béo chi s6 MCS
Imcs, trong d6 V+Z=Imcs*3. Gia tri V dugc chi bao badi bit thir ba con duge st dung dé
xéc dinh sb luong cac TB duoc 1ap lich.

Vi du, néu gidtri V du’qc chi bao béi bit thit ba 1a bdi cua 3, thi DCI 1ap lich mot TB
ho#c hai TB. Mot bit trong bit thit tu dugc st dung dé chi bao NDI twong tmg v6i TB thu
nhét, hai bit khac trong bit thir tu duge st dung dé chi bao sb quy trinh HARQ thit nhit
(HO), va hai bit con lai trong bit thtr tw dugc st dung dé chi bao sb quy trinh HARQ thtr
hai (H1). Vi du, HO dugc chi béo trong tép {0, 1, 2, 3}. Vi dy, H1 dugc chi béo trong tap
{0, 1, 2, 3}. Néu HO=H1, thi DCI I4p lich mdt TB, va s6 quy trinh HARQ cua TB 1a HO.
Néu HO#H]1, thi DCI 14p lich hai TB, va cac sb quy trinh HARQ ctia hai TB 1a HO va HI.
Néu HO<H]1, thi NDI danh cho TB tht hai bing 0; va néu HO>H]1, thi NDI danh cho TB
thit hai bing 1. Ngoai ra, néu HO<H1, thi NDI danh cho TB tht hai bang 1; va néu HO>H1,
thi NDI danh cho TB thtr hai bang 0.
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| Vi dy, néu gia tri V duge chi bao béi bit thir ba bang 3m+1, trong d6 m 1a 0 hodc 14
sb nguyén duong, thi DCI 1ap lich mdt TB hodc hai TB. M6t bit trong bit thir tw duge su
dung dé chi bao NDI twong ing v6i TB thir nhét, hai bit khac trong bit thit tw dugc st dung
d8 chi béo sb quy trinh HARQ thir nhit (HO), va hai bit con lai trong bit thir tw dugc st
dung @& chi bao s§ quy trinh HARQ tht hai (H1). Vi du, HO dugc chi bao trong tép {0, 1,
2,3}. Viduy, H1 duge chi bao trong tép {0, 1, 2, 3}. Néu HO=H]1, thi DCI 14p lich mot TB,
va sb quy trinh HARQ ciia TB 1a HO. Néu HO#H1, thi DCI 1ap lich hai TB, va céc s6 quy
trinh HARQ cutia hai TB 1a HO va HI. Néu HO<H]1, thi NDI danh cho TB tht hai béng 0;
va néu HO>H]1, thi NDI danh cho TB th hai bing 1. Ngoai ra, néu HO<HI, thi NDI danh
cho TB thir hai bing 1; va néu HO>H1, thi NDI danh cho TB tht hai bang 0.

Vi du, néu gia tri V duge chi béo boi bit thir ba bang 3m+2, trong d6 m 12 0 hodc 1a
s6 nguyén duong, thi DCI 14p lich m¢t TB hogc hai TB. Mot bit trong bit thtr tu dugc st
dung dé chi bao NDI twong ting v6i TB thir nhét, hai bit khac trong bit tht tw dugc st dung
dé chi béo sb quy trinh HARQ thir nhit (HO), va hai bit con lai trong bit thir tu duge sir
dung dé chi bao sb quy trinh HARQ tht hai (H1). Vi du, HO dugc chi bao trong tap {0, 1,
2, 3}. Vi dy, H1 dugc chi bao trong tap {0, 1, 2, 3}. Néu HO=H1, thi DCI l4p lich mot TB,
va sb quy trinh HARQ ctia TB 1a HO. Néu HO#H1, thi DCI l4p lich hai TB, va céc s6 quy
trinh HARQ ctia hai TB 1a HO va H1. Néu HO<H1, thi NDI danh cho TB thir hai bang 0;
va néu HO>H]1, thi NDI danh cho TB thtr hai bing 1. Ngoai ra, néu HO<HI, thi NDI danh
cho TB tht hai bing 1; va néu HO>H]1, thi NDI danh cho TB thr hai bang 0.

Vi du, néu giéd tri V dugc chi bao béi bit thir ba bang 3m+2, trong d6 m 1a 0 hodc 1a
sb nguyén duong, thi DCI 14p lich ba TB. Ba bit trong bit thir tu 1an luot duoc stir dung dé
chi bao cac NDI danh cho ba TB. Hai bit trong bit thir tu chi bdo ba s6 quy trinh HARQ
H2 tuong tng véi ba TB. Vi dy, H2 dugc chi bao trong tap {012, 013, 023, 123}. Ngoai
ra, hai bit trong bit thir tw chi bao cac NDI danh cho hai TB con lai, khac v6i TB thit nhat,
trong ba TB, va hai bit trong bit thir tu chi bao sd quy trinh HARQ H2 (trong d6 gia tri ctia
H2 12 0, 1, 2, hodc 3) ma khong duoc 1dp lich. Trong truong hop nay, cac s6 quy trinh
HARQ tuong (g vdi ba TB 1a ba s6 quy trinh con lai, khac v&i H2, trong tép {0, 1, 2, 3}.

Vi du, néu gia tri V dugc chi béo bai bit thir ba bang 3m+1, trong d6 m 13 0 hoac 1a
s6 nguyén duong, thi DCI 14p lich ba TB. Ba bit trong bit thir tu 1an luot duogc st dung dé
chi bao cac NDI danh cho ba TB. Hai bit trong bit thir tu chi bao ba sd quy trinh HARQ
H2 twong g vé6i ba TB. Vi dy, H2 dugc chi béo trong tép {012, 013, 023, 123}. Ngoai
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ra, hai bit trong bit thir tw chi bao cadc NDI danh cho hai TB con lai, khac v6i TB thir nhét,
trong ba TB, va hai bit trong bit thir tu chi bao s6 quy trinh HARQ H2 (trong d6 gia tri cta
H2 12 0, 1, 2, hodc 3) ma khong duogc 14p lich. Trong truong hop nay, cac sb quy trinh
HARQ tuong tng véi ba TB 1a ba sb quy trinh con lai, khdc v6i H2, trong tap {0, 1, 2, 3}.

Vi du, néu gié tri V dugc chi béo bdi bit thir ba bing 3m, trong d6 m 12 0 hogc 1a sb
nguyén duong, thi DCI 14p lich ba TB. Ba bit trong bit thir tu 14n luot duoc st dung dé chi
bao cac NDI danh cho ba TB. Hai bit trong bit thir tw chi bdo ba s6 quy trinh HARQ H2
turong Ung v6i ba TB. Vi dy, H2 duge chi béo trong tap {012, 013, 023, 123}. Ngoai ra,
hai bit trong bit thit tu chi bdo cdc NDI danh cho hai TB con lai, khac v6i TB tht nhét,
trong ba TB, va hai bit trong bit thir tu chi bao s6 quy trinh HARQ H2 (trong d6 gia tri cua
H2 14 0, 1, 2, hodc 3) ma khong dugc 1dp lich. Trong truong hop nay, cac s6 quy trinh
HARQ tuong ing v6i ba TB 1a ba s6 quy trinh con lai, khac véi H2, trong tap {0, 1, 2, 3}.

Vi du, néu gia tri V dugc chi bao béi bit thir ba béng 3m, trong d6 m 1a 0 hodc la sb
nguyén duong, thi DCI 14p lich bbn TB. Céc sé quy trinh HARQ tuwong (ng véi bén TB 1a
0, 1, 2, va 3. Bbn bit trong bit tht tu 14n lugt duge st dung dé chi bao cac NDI twong ting
v6i bbén TB.

Vi du, néu gia tri V dugc chi bdo bdi bit thir ba béng 3m+1, trong d6 m 1a 0 hodc 1a
sb nguyén duong, thi DCI 14p lich bdn TB. Céc sb quy trinh HARQ tuwong Gtng v6i bén TB
lao0, 1,2, va3. Bén bit trong bit thir tu lan lugt duge st dung dé chi bao cac NDI tuong
tng v6i bbén TB.

Vi du, néu gia tri V dugc chi bao béi bit thir ba béng 3m+2, trong d6 m 1a 0 hodc 1a
s6 nguyén duong, thi DCI 14p lich bdn TB. Céc s quy trinh HARQ tuwong ing véi bén TB
1la 0,1, 2, va3. Bén bit trong bit thi tu lan lugt duge str dung dé chi bao cac NDI tuong
{ng v6i bdn TB.

Tuy chon 13, khi L=4, m{t bit trong bit thir tw duoc st dung dé chi bao ring chi sb
MCS 14 10 hodc chi bao réng chi s6 MCS duoc x4c dinh dua trén gia tri nhan dugc sau khi
thue hién toan tir lam tron xudng trén gia tri thi nhat V twong tmg véi bit thir ba déi véi 3.
Vi du, mot bit, khac véi bdn bit thong tin NDI, trong bit thir tu dugc st dung dé chi bao
réng chi s6 MCS 14 10 hoic chi bdo réng chi s6 MCS dugc xac dinh dua trén gia tri nhan
duoc sau khi thuc hién toan tir lam tron xubng trén gia tri thir nhét V twong tng véi bit thir
ba dbi v6i 3. Vi du, khi bit nay 12 0, thi chi béo ring chi s6 MCS dugc xéc dinh dya trén

gia tri nhin dugc sau khi thuc hién todn tir lam tron xubng trén gia tri thir nhit V tuong
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{mg v6i bit thir ba dbi véi 3; va khi bit nay 12 1, thi chi béo ring chi s6 MCS 1a 10.

Tuy chon 13, khi L=4, thi mot bit trong bit thtr tu duoc st dung dé chi bao gi4 tri @6
1éch thir nhét. Gi4 tri dd 1&ch thir nhét 1a s6 nguyén 16n hon hogc bang 0, vi dy, 0 hoge 1.
Chi s6 MCS dugc xac dinh dua trén gia tri d¢ 1éch thar nhét va gia tri thi nhét V ma tuong
g vai bit thtr ba. Vi du, chi s6 MCS duogc x4c dinh dua trén gia tri nhan dugc sau khi
thye hién toan tir 1am tron xudng trén tong clia gia tri thir nhét V tuong Gng véi bit thi ba
va gi4 tri d6 léch thir nhét Z déi voi 3. Vi du, mdt bit, khac v6i bon bit théng tin NDI, trong
bit thir tr duge st dung d& chi bao ring gié tri d6 léch tht nhét 13 Z, trong 46 Z=0 hodc
7=1, va chi s6 MCS duoc x4c dinh dya trén gié tri nhan dugc sau khi thuc hién toan tir 1am
tron xuéng trén V+Z dbi vai 3, tie 13, chi s MCS dugc xac dinh dua trén ham floor(Z+V).

Gié tri nhan dugc sau khi thue hién toan tir léy phﬁn du trén chi sd duoc chi bao béi
bit thir ba dbi v6i 3 14 0, va nut thi hai xac dinh rang DCI 14p lich mdt TB hogc hai TB.
Nt thir hai xac dinh, dua trén mot bit trong bit thtr tu, NDI tuong ung v6i TB thtr nhét;
x4c dinh sb quy trinh HARQ thir nhit (HO) dua trén hai bit khéc trong bit thir tu; va xac
dinh s§ quy trinh HARQ thit hai (H1) dya trén hai bit khic trong bit thir tw. Néu HO=HI,
thi nut thir hai x4c dinh ring DCI 1ap lich mét TB, va s6 quy trinh HARQ cta TB la HO.
Néu HO#H1, nit thir hai xac dinh ring DCI 14p lich hai TB, va c4c s6 quy trinh HARQ ciia
hai TB 13 HO va H1. Néu HO<H1, thi NDI danh cho TB thit hai bing 0; v néu HO>H1, thi
NDI danh cho TB thtr hai bing 1. Ngoai ra, néu HO>H1, thi NDI danh cho TB thir hai bang
0; va néu HO<H]1, thi NDI danh cho TB thir hai bang 1.

Gi4 tri nhin duoc sau khi thyc hién toan tir léy phén du trén chi sd duoc chi bao béi
bit thit ba dbi v&i 3 14 1, va nit thir hai x4c dinh rang DCI 14p lich ba TB. Nut thir hai xac
dinh cac NDI danh cho ba TB dua trén ba bit trong bit thu tu. Nut thr hai xac dinh, dua
trén hai bit khéac trong bit thi tu, cac s6 quy trinh HARQ H2 twong Ung véi ba TB. Vi dy,
H2 dugc chi bao trong tap {012, 013, 023, 123}. Ngoai ra, nat thir hai xac dinh cac NDI
danh cho hai TB con lai, khac v6i TB thi nhét, trong ba TB dua trén hai bit trong bit thir
tu. Nt thir hai xac dinh, dua trén hai bit khac trong bit tht tu, s6 quy trinh HARQ H2
(trong d6 gia tri ciia H2 12 0, 1, 2, hodc 3) ma khong duoc 1ap lich. Trong truong hop nay,
céc sb quy trinh HARQ tuong tng v6i ba TB 1a ba s6 quy trinh con lai, khac véi H2, trong
tap {0, 1, 2, 3}.

Gi4 tri nhan duoc sau khi thuc hién toén tit 14y phin du trén chi s6 duge chi béo boi

bit thi ba ddi v6i 3 14 2, va nut thir hai xac dinh rang DCI 14p lich bdn TB, va xac dinh rang
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cac sb quy trinh HARQ tuong g voi bén TB 14 0, 1, 2, va 3. Nt thi hai xac dinh, dya
trén bon bit trong bit thit tu, NDI tuong tng véi mdi TB.

Phan sau diy dua ra sy dinh nghia vé TB thtt i theo sang ché. DCI chi bao hogc lap
lich N quy trinh HARQ, va N sé quy trinh HARQ duoc sép xép theo thi ty tang dan. Gia
dinh ring cach s6 quy trinh HARQ nhén dugc sau khi céc s6 quy trinh N HARQ dugc sap
xép theo thtr tw ting din (hozc gidm dan) 1a M(0), M(1), ..., va M(N-1). S6 quy trinh
HARQ ctia TB thir i 1a M(i—1), trong d6 i=1, ..., hodc N.

Cac dang thuc hién cua sang ché c6 thé duoc két hop voi nhau néu khong c¢6 mau
thuin.

Theo cac dang thyc hién cta sang ché, gia tri tuong ung voi bit ¢ thé 1a gia tri dugc
chi béo boi bit nay, hodic c6 thé 1a gia trj thap phan nhan dugc bing cach bién dbi gié tri
nhi phan cda bit nay. Diéu nay khong bi han ché cu thé & day.

Bing cach sir dung phuong phap truyén thong dugc dé cap & trén, thi viéc chi bo c6
thé dugc thuc hién linh hoat hon, d§ phitc tap ma héa cta dau cudi ngudi dung va tram géc
duoc lam giam xubng, va muc tiéu thy cong suét duoc 1am giam xudng.

Dang phéan chia modun theo cac phuong 4n cua sang ché 12 mot vi du, va chi don
thuan 14 dang phén chia chtrc nang 16gic. Theo dang thuc hién thuc té, cach thirc chia khac
6 thé dugc st dung. Ngoai ra, cac mddun chire nang theo cac phuong an cla sang ché ¢6
thé dugc tich hop vao trong mot bd xit 1y, hodc c6 thé ton tai doc lap v& mit vat 1y. Ngoai
ra, hai hodc nhiéu méddun c6 thé duoc tich hop vao trong mot mddun. Modun tich hgp o6
thé dugc thuc hién dudi dang phén cung, hodc co thé duoc thuc hién duéi dang modun
chtrc ning phan mém.

Khi m6dun duge tich hop co thé duoc thuc hién duédi dang phén cing, thi thiét bi
truyén thong ¢6 thé dugc thé hién trén Fig.4, va bd phan xi Iy 301 c6 thé 1a b xir 1y 402.
Bo xtr 1y 402 ¢6 thé 1a CPU, mddun xtt Iy s6, hodc b phan tuong tu. BY phén thu phat 302
c6 thé 1a giao dién truyén thong 401. Giao dién truyén thong 401 c6 thé 12 bd thu phat,
mach giao dién chéng han nhu mach thu phat, chip thu phét, hodc b0 phan tuong tu. Thiét
bi truyén thong con bao gém bd nhd 403, dugc tao cAu hinh dé lvu chuong trinh dugce thuc
hién b6 bd xit 1y 402. Bo nhé 403 ¢6 thé 12 bd nhé bat kha bién ching han nhu HDD hoge
SSD, hodc c6 thé 12 bd nhé kha bién ching han nhu RAM. B) nh¢ 403 14, nhung khong bi
han ché boi, vét bat ky khac c6 kha ning dé mang hodc luu ma chuong trinh mong mudn

dudi dang cac 1énh hodc céc cau trac dit lieu va c6 kha nang duoc truy nhép bdi mdy tinh.
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Bo xtt 1y 402 duoc tao cAu hinh dé thuc hién ma chuong trinh dugc luu trong bd nhé
403, va duoc tao cAu hinh dé cu thé dé thuc hién cac hoat dong ctia bd phéan xit Iy 301. Cac
chi tiét khong dugc mo ta lai & day.

Phuong tién két ndi cu thé gifta giao dién truyén théng 401, bd xtt Iy 402, va bd nhé
403 khong bi han ché theo phuong 4n nay cia sang ché. Theo phurong 4n nay cia sang ché,
b0 nhé 403, bd xr Iy 402, va giao dién truyén théng 401 duge két ndi bang cach sir dung
bus 404 trén Fig.4. Bus nay dugc chi bao bang cach sir dung dudng in dam trén Fig.4. Cach
thire két ndi giita cac bd phan khac chi don thuin 13 mot vi du dé md ta,va khong bi han
ché béi viéc tham khao. Bus c6 thé dugc phan loai thanh bus dia chi, bus dir liéu, bus diéu
khién, va bus tuong tu. Pé d& dang thé hién, thi chi mot duong ddm duge sir dung dé thé
hién bus trén Fig.4, nhung khong c6 nghia rang chi c6 mot bus hodc chi mot kiéu bus.

Ngudi c6 hiéu biét trung binh vé linh vuc k¥ thuat nay phai hiéu rang cac phurong 4n
cua sang ché c6 thé dugc thyc hién nhu phuong phap, hé théng, hodc san phém chuong
trinh may tinh. Do dd, sang ché c6 thé st dung duéi dang cac phuong an chi gdm phén
cing, cac phuong an chi gbm phan mém, hodc cac phuong an v4i dang két hop phan mém
va phan ctmg. Hon nita, sing ché c6 thé str dung dudi dang san pham chuong trinh méy
tinh ma dugc thuc hién trén mot hodc nhiéu vt ghi c6 thé st dung dugc trén may tinh (bao
gdm nhung khdng han ché dia nhg, dia CDROM, va bd nhé quang, va bo nhé twong tu)
ma bao gdm mi chuong trinh c6 thé st dung duogc trén mdy tinh.

Sang ché dugc md ta c6 dya vao cac luu dd va/hoic cac so dd khdi ctia phuong phép,
thiét bi (hé thdng), va san pham chuong trinh may tinh theo cac phwong 4n clia sang ché.
Phai hiéu ring cac lénh chuong trinh méy tinh c6 thé duge st dung dé thuc hién mdi quy
trinh va/hodc mdi khéi trong céc lwu dd va/hodc cac so d6 khéi va dang két hop ctia quy
trinh va/hodc khéi trong cac luu dd va/hoic cac so d6 khéi. Cac 1énh chuong trinh may
tinh nay c6 thé dugc cung cAp cho may tinh da ning, may tinh chuyén dung, bd xit Iy nhing,
hodc bo xt Iy cua thiét bi xtr 1y dit liéu kha 1ap trinh khéc dé tao ra may, sao cho cac lénh
ndy dugc thuc hién boi mdy tinh hodc bd xu ly cua thiét bi xt ly dit liéu kha 14p trinh khac
tao ra may dé thuc hién chtrc ning duoc quy dinh theo mot hodc nhiéu quy trinh theo cac
luu dd va/hodc theo mot hodc nhiéu céc khéi trong cac so dd khéi.

C4c 1énh chuong trinh may tinh nay con co thé duge luu trong bd nhé ¢6 thé doc
dugc bang may tinh ma c6 thé chi thi may tinh hodc thiét bi xtt 1y dit liéu kha 14p trinh khéac

lam viéc theo cach thic cu thé, sao cho cac 1énh nay dugc luu trong bd nhé ¢ thé doc
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dugc b?lng may tinh tao ra vét nhan tao bao gém thiét bi chi huy. Thiét bi chi huy thuc hién
chtrc ning dugce quy dinh theo mot hodc nhiéu quy trinh theo céc luu dd va/hodc theo mot
ho#ic nhidu cac khdi trong cic so d6 khéi.

Céc 1énh chuong trinh may tinh nay con ¢6 thé nap vao trong may tinh hodc thiét bi
xir Iy dit lidu kha 14p trinh khéc, sao cho mot loat cac hoat dong va bude duge thuc hién
trén may tinh hodc thiét bi kha lap trinh khic nay dé tao ra hoat dong xut ly dugc thyc hién
béi mdy tinh. Do d6, cac 1énh dugc thyc hién trén may tinh hodc thiét bi kha 1ap trinh khéc
thue hién cdc budc dé thyc hién chirc ning dugc quy dinh trong mot hodc nhiéu quy trinh
theo cac luu dd va/hodc theo mot hodc nhidu céc khéi trong cac so dd khéi.

RO rang 13, nguoi co hiéu biét trung binh vé linh vuc k¥ thuét nay co thé thuc hién
cac phuong an cai bién va phwong 4n thay dbi voi cac phuong an cla sang ché ma vin
khong nim ngoai pham vi ctia cdc phwong an clia sang ché. Sang ché duoc hiéu 13 bao gdm
tAt ca cac phuong n stra d6i va thay d6i dugc thuc hién, cac phwong 4n nhu vay déu nam
trong pham vi bao h¢ dugc x4c dinh béi cac diém yéu cu bao ho sau diy va cac phuong

4n twong duong cia cac diém yéu cau bao ho.
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YEU CAU BAO HQ

1. Phuong phép truyén thong bao gdm céc budc:

xéc dinh, boi thiét bi thir nhat, thong tin diu khién thtr nhét, trong d6 khi ma kiém du
vong (cyclic redundancy check, CRC) cua thong tin didu khién thr nhit dugc x40 tron boi
bo nhan dang tam thoi mang vo tuyén thong tin hé théng (system information radio network
temporary identifier, SI-RNTI), thong tin didu khién thtt nhit mang thong tin thir nhat,
thong tin thir nhat dugc st dung @& chi bao thong tin khan cép, va thong tin khin cép gbm
mdt hodc nhidu manh thong tin trong s8 théng tin sau ddy: thong bdo hé thong canh bao
dong dét va séng than (earthquake and tsunami warning system, ETWS), thong béo dich
vu canh bao di dong thuwong mai (commercial mobile alert service, CMAS), va thong bao
cai bién thong tin hé théng;

trong do6 thong tin didu khién thtr nhét 13 thong tin didu khién duong xudng trong hé
thdng truyén thong kidu mdy cai tién (enhanced machine type communication, eMTC) phét
trién dai han (long term evolution, LTE), hodc thong tin didu khién dudmg xubng trong hé
thdng vo tuyén m&i (new radio, NR); va trong d6 khong gian tim kiém tuwong tmg v&i thong
tin diéu khién thir nhit khong phai 1a khong gian tim kiém kiéu 2;

giti, boi thiét bi thir nhat, thong tin didu khién thtr nhét t6i thiét bi thur hai; va

giri, béi thiét bi thir nhat, thong tin khin cép t6i thiét b th hai.
2. Phuong phép theo diém 1, trong d6 thong tin diéu khién thir nhét 1a thong tin diéu khién
dinh dang-3; hoic, thong tin diu khién thr nhét 12 thong tin diéu khién dinh dang-3A;
hodc, thong tin didu khién thtr nhAt 12 thong tin didu khién dinh dang-6-0A; hodc, thong tin
didu khién th nhat 12 thong tin didu khién dinh dang-6-0B; hoic, thong tin diéu khién thi
nhit 13 thong tin didu khién dinh dang-6-1A; hoic, thong tin diéu khién thi nhét 12 thong
tin diéu khién dinh dang-6-1B.
3. Phuong phap theo diém 1 hogc diém 2, trong d6 théng tin didu khién tht nhét 1a thong
tin didu khién dinh dang-3 hogc thong tin didu khién dinh dang-3A, K 1énh lénh diéu khién
cong suit truyén (transmit power control, TPC) trong thong tin didu khién thi nhit duge
sir dung @é chi bao thong tin thir nhét, va K 1a s6 nguyén 16n hon hodc bang 1.
4. Phuong phép theo diém 3, trong d6

K 1énh TPC duogc dinh trude; hodc

K 1énh TPC duoc xac dinh béi thiét bi thir nhét va duoc tao cau hinh danh cho thiét

bi thtr hai bang cach st dung béo hiéu 16p cao hon.
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5. Phuong phép theo didm 1, trong d6 thong tin diéu khin thtr nhét 12 thong tin diéu khién
dinh dang-3 hoic thong tin didu khién dinh dang-3A, Q bit, khac v6i 1énh TPC, trong thong
tin didu khién thir nhét duoc sir dung dé chi bao thong tin thir nhit, v Q 1 s nguyén 16n
hon hodc bang 1.
6. Phuong phép theo diém bat ky trong sé cac didm tir diém 2 dén 4, trong d6 trude bude
giri, béi thiét bi thir nhat, thong tin diéu khién tht nhat t6i thiét bi thir hai, thi phuong phap
nay con bao gdm céc budc:

xac dinh, béi thiét bi thtr nhét, thong tin tht hai, trong d6 thong tin thir hai dugc st
dung dé chi béo ring thong tin didu khién thir nhét bao gdm thong tin thir nhét; va

gtri, béi thiét bi thir nhét, thong tin thi hai t6i thiét bi thit hai.
7. Phuong phép theo diém bét ky trong s cac diém tir diém 1 dén 6, trong d6 truong thir
nhét ctia thong tin didu khién thir nhét chi bao thong tin thir nhét, va cac bit clia cac trudng
khéc ngoai trir trudng thir nhét trong thong tin didu khién tht nhét dugo thiét dat 1a 0.
8. Phuong phép truyén théng bao gbm cac budc:

thu, boi thibt bi thir hai, khi ma kiém du vong (CRC) ciia thong tin diéu khién thir nhét
dugc x40 tron bdi bd nhan dang tam thoi mang vo tuyén thong tin hé théng (SI-RNTT),
thong tin didu khién thr nhét dugce gii boi thiét bi thir nht, trong d6 thong tin diéu khién
thtr nhat mang thong tin thi nhét, théng tin thir nhit duge sir dung dé chi bao thong tin
khén cép, va thong tin khan cip gdm mot hodc nhiéu manh thong tin trong sb thong tin sau
déy: thong béo hé théng canh bao dong dit va séng than (ETWS), thong béo dich vu canh
béo di dong thuong mai (CMAS), va thong béo cai bién thong tin hé thong;

trong d6 thong tin didu khién thir nhat 1a théng tin diéu khién duong xubng trong hé
théng truyén thong kidu méy cai tién (eMTC) phat trién dai han (LTE), hodc thong tin diéu
khién duong xubng trong hé théng v6 tuyén méi (NR); va trong d6 khong gian tim kiém
tuong tng voi thong tin didu khién the nhét khong phai 1a khong gian tim kiém kiéu 2; va

thu, boi thiét bi thtr hai, thong tin khin cp dua trén thong tin thir nhét trong thong tin
diéu khién thtr nhat.
9. Phuong phép theo diém 8, trong d6 thong tin diéu khién tht nhat 1a thong tin diéu khién
dinh dang-3; hodc, thong tin didu khién thw nhét 1a thong tin diéu khién dinh dang-3A;
hoic, thong tin diéu khién thw nhét 13 thong tin didu khién dinh dang-6-0A; hodc, thong tin
didu khidn thir nh4t 12 thong tin didu khién dinh dang-6-0B; hodc, thong tin diéu khién thir
nhét 12 thong tin didu khién dinh dang-6-1A; hodc, théng tin diéu khién thir nhét Ia thong
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tin diéu khién dinh dang-6-1B.
10. Phuong phép theo diém 8 hodc diém 9, trong d6 thong tin diéu khién thtt nhét 1a thong
in didu khién dinh dang-3 hodc thong tin diéu khién dinh dang-3A, K Iénh lénh diéu khién
cong suét truyén (TPC) trong thong tin didu khién thtt nhit dugc st dung dé chi bao thong
tin thir nhat, va K 13 s6 nguyén 16n hon hodc bang 1.
11. Phuong phéap theo diém 10, trong d6 K 1énh TPC dugc dinh trude, hodc K 1énh TPC
durge xac dinh bai thiét bi thtr hai bing céch thu béo hiéu 16p cao hon dugc gii bsi thiét bi
thr nhét.
12. Phuong phép theo diém 8 hodc diém 9, trong d6 thong tin didu khién thir nhét 1 thong
tin didu khién dinh dang-3 hodc thong tin diéu khién dinh dang-3A, Q bit trong thong tin
didu khién tht nhat duoc sir dung dé chi bao thong tin thi nhét, va Q 13 s6 nguyén 16n hon
hoic bang 1.
13. Phuong phép theo diém bat ky trong s6 cac diém tir diém 8 dén 12, trong d6 trude bude
thu, b&i thiét bi thtr hai, thong tin didu khin thir nhét duoc giri béi thiét bi thir nhét, thi
phuongphépnaycbnbaogénlbuéa

thu, boi thiét bi thit hai, thong tin thir hai dugc giri béi thiét bi thir nhat, trong d6 thong
tin tht hai duoc sit dung dé chi béo rang thong tin didu khién tha nhat bao gdm théng tin
thit nhat.
14. Phuong phép theo diém 8 hodc diém 9, trong d6 thong tin diéu khién thir nhat 13 thong
tin didu khién dinh dang-6-1A hodc thong tin diéu khién dinh dang-6-1B; va khi tit ca cac
bit ciia truong gan khéi tai nguyén cia thong tin diéu khién thir nhét dugc thiét dat 1a 1, thi
truong thir nhét cta théng tin didu khién thtr nhit dugc sit dung dé chi béo thong tin thi
nhét.
15. Phuong phép theo diém 14, trong d6 truong thir nhét 14 trudng chi s6 mit na kénh truy
nhap ngiu nhién vat Iy (physical random access channel mask index, PRACH mask index).
16. Phuong phép theo diém 8 hoic diém 9, trong d6 thong tin didu khién thir nhat 14 thong
tin didu khién dinh dang-6-0B; va khi tAt ca cdc bit clia trudng so dd diéu bién va ma hoa
ciia thong tin didu khidn thtr nhat dugc thiét dt 12 1, trudng thir hai cta thong tin diéu khién
thr nhit duge stt dung dé chi bao thong tin tht nhat; hodc

thong tin diéu khién tht nhét 14 thong tin diéu khién dinh dang-6-0A; va khi tat ca cac
bit ciia truong gan khéi tai nguyén clia thong tin didu khién tht nhit duoc thiét dat 1a 1, thi

truong thi ba ctia thong tin didu khién thir nhét duoc st dung dé chi béo thong tin thir nhét.
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17. Phuong phéap theo diém bét ky trong sb cic diém tir diém 8 dén 16, trong d6 trudng thi
nhét ciia théng tin didu khién thi nhit chi béo thong tin thir nhét, va cac bit clia cac trudng
khéc ngoai trlr trudong thir nhét trong thong tin didu khién ther nhat dugc thiét dat 13 0.
18. Thiét bi truyén thong, trong d6 thiét bi nay duoc ap dung cho thiét bi thit nhat, va bao
gém:

b6 phan xit 1y, dugc tao cu hinh dé x4c dinh thong tin diéu khién thir nhét, trong do
khi m3 kiém du vong (CRC) cua thong tin didu khién thr nhit duge x4o tron bdi bd nhan
dang tam thoi mang vo tuyén thong tin hé théng (SI-RNTI), thong tin didu khién thir nhit
mang thong tin thu nhAt, thong tin thi nhat dugc st dung d2 chi bao thong tin khan cip, va
thong tin khén cip gdm mot hodc nhiéu manh thong tin trong s6 thong tin sau day: thong
b4o hé théng canh bao dong dét va song thin (ETWS), thong bao dich vu canh béo di dong
thuong mai (CMAS), va théng bao céi bién thong tin hé théng;

trong do6 thong tin didu khién thir nhit 13 thong tin didu khién duong xubng trong hé
théng truyén thong kiéu méy cai tién (eMTC) phat trién dai han (LTE), hoic thong tin diéu
khién dudng xubng trong hé théng v6 tuyén méi (NR); va trong do khong gian tim kiém
tuwong Gng vdi thong tin didu khién thi nhat khong phai 12 khong gian tim kiém kiéu 2; va

b6 phan thu phét, duge tao cAu hinh dé: gai thong tin diéu khién thir nhat duge xac
dinh bdi bd phan xir 1y t6i thiét bi thtr hai, va giri thong tin khén cép t6i thiét bi thi hai.
19. Thiét bj theo diém 18, trong d6 thong tin didu khién thir nhét 12 thong tin didu khién
dinh dang-3; hoic, thong tin didu khién tht nhét 1 thong tin diéu khién dinh dang-3A;
hoic, théng tin diu khién thir nhat 12 thong tin diéu khién dinh dang-6-0A; hogc, thong tin
didu khin thtr nhét 12 thong tin didu khién dinh dang-6-0B; hoic, thong tin diéu khién thir
nhét 13 thong tin didu khién dinh dang-6-1A; hogc, thong tin didu khién thir nhét 13 thong
tin diéu khién dinh dang-6-1B.
20. Thiét bi theo diém 18 hogic diém 19, trong d6 thong tin didu khién tht nhét 12 thong tin
didu khién dinh dang-3 hodc thong tin didu khién dinh dang-3A, K s6 1énh sé 1énh diéu
khién cong suét truyén (TPC) trong thong tin didu khién tht nhat duoc st dung dé chi bao
thong tin thir nhit, va K 13 s6 nguyén 16n hon hodc bang 1.
21. Thiét bi theo diém 20, trong d6

K sb 1énh TPC duoc dinh trude; hodc

K sé 1énh TPC duoc xéc dinh boi thiét bi thir nhét va dugc tao cAu hinh danh cho thiét

bi th hai br?mg cach sir dung bao hi¢u 16p cao hon.
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22. Thibt bi theo diém 18 hodc diém 19, trong do6 thong tin diéu khién thir nhat 1a thong tin
didu khién dinh dang-3 hodc thong tin didu khién dinh dang-3A, Q bit, khac véi s6 1énh
TPC, trong thong tin diéu khién tht nhit dugc st dung dé chi bao thong tin thir nhét, va Q
1a s6 nguyén 16n hon hodc bang 1.

23. Thibt b theo diém bt ky trong sb cac diém tir diém 18 dén 22, trong d6 bd phan xr Iy
con duoc tao cAu hinh dé: trude khi bo phan thu phét giri thong tin didu khién thir nhat t6i
thiét bi th hai, thi x4c dinh thong tin thtt hai, trong d6 thong tin thtr hai dugc st dung dé
chi béo ring thong tin didu khién thir nhit bao gdm thong tin thir nhét; va

b6 phén thu phét con dugc tao cAu hinh dé giri thong tin thit hai.

24. Thiét bi theo diém bét ky trong s céc diém tr diém 18 dén 23, trong d6 trudong thir
nhét ctia thong tin diéu khién thir nhét chi bao thong tin thi nhét, va cac bit clia cac trudng
khéac ngoai trir truong thir nhét trong thong tin diéu khién thtr nhat duge thiét d3t 13 0.

25. Thiét bi truyén thong, trong d6 thiét bj ndy dugc 4p dung cho thiét bi thw hai, va bao
gdm:

b phan thu phét, dugc tao cAu hinh dé thu théng tin diéu khién thir nhét dugc giri boi
thiét bi thtr nhét, trong d6 khi ma kiém du vong (CRC) cta thong tin didu khién tht nhét
dugc x40 tron bdi bd nhan dang tam thoi mang voO tuyén thong tin hé théng (SI-RNTT),
thong tin didu khién thr nhat mang thong tin thir nhit, thong tin thir nhét dugc sir dung dé
chi bao thong tin khin cip, va thong tin khan cip gdm mot hodc nhiéu manh thong tin
trong sd thong tin sau day: thong bao hé théng canh bao dong dAt va song than (ETWS),
thong bao dich vu canh bio di dong thuong mai (CMAS), va thong bao cai bién thong tin
héthéng;

trong d6 thong tin didu khién thtr nhét 1a thong tin diéu khién duong xubng trong hé
théng truyén thong kidu mdy cai tién (eMTC) phat trién dai han (LTE), hodc thong tin diéu
khién duong xubng trong hé théng vo tuyén méi (NR); va trong d6 khong gian tim kiém
twong tmg v6i thong tin didu khién thir nhat khong phai la khong gian tim kiém kiéu 2; va
b6 phén xur ly, dugc tao c4u hinh dya trén thong tin thir nhét trong thong tin didu khién tha
nhat, thu thong tin khan cAp.26. Thiét b theo diém 25, trong d6 thong tin diéu khién th
nhét 12 thong tin didu khién dinh dang-3; hodc, thong tin didu khién thtr nhét 12 thong tin
didu khién dinh dang-3A; hoic, thong tin didu khién thir nhét la thong tin diéu khién dinh
dang-6-0A; hodc, thong tin didu khién tht nhét 1 thong tin diéu khién dinh dang-6-0B;
hoic, thong tin didu khién tht nhét 13 thong tin didu khién dinh dang-6-1A; hodc, thong tin
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didu khién thir nhat 12 thong tin diéu khién dinh dang-6-1B.
27. Thiét bi theo didm 25 hodc didm 26, trong d6 thong tin didu khién thi nhét 12 thong tin
didu khién dinh dang-3 hodc thong tin didu khién dinh dang-3A, K s6 1énh s 1énh diéu
khién cong suét truyén (TPC) trong thong tin didu khién tht nhit duoc sir dung dé chi bao
thong tin th nhét, va K 1a s6 nguyén 16n hon hodc bang 1.
28. Thiét bi theo diém 27, trong d6 K sb 1énh TPC duogc dinh trude, hogic K s6 1énh TPC
duoc x4c dinh béi thiét bi thit hai bang cach thu bao hiéu 16p cao hon duge giri boi thiét bi
thir nhét.
29. Thiét bi theo diém 25 hoic diém 26, trong d6 thong tin didu khién thir nhat 1a thong tin
didu khién dinh dang-3 hodc thong tin diéu khién dinh dang-3A, Q bit trong thong tin diéu
khién thtr nhat dugc sit dung dé chi bao thong tin thir nht, va Q 12 s6 nguyén 16n hon hodc
bang 1.
30. Thiét bi theo diém bét ky trong s6 cac diém tir diém 25 dén 29, trong d6 bd phan thu
phat con duogc tao cAu hinh dé:

trr6e khi thu thong tin didu khién thir nht dugc giri boi thiét bi thir nhét, thu thong
tin thit hai dugc giri béi thit bi thtr nht, trong d6 thong tin thir hai duoc sit dung dé chi
bao rang thong tin didu khién thr nhit bao gdm thong tin thi nhét.
31. Thidt bi theo diém 25 hodc diém 26, trong d6 thong tin didu khién tht nhat 14 thong tin
didu khién dinh dang-6-1A hodc thong tin diéu khién dinh dang-6-1B; va khi tat ca céc bit
clia trudng gan khdi tai nguyén ctia thong tin diéu khién thir nhat dugc thiét dat 1a 1, thi
truong thit nhét cta thong tin didu khién thir nhat duoc sit dung d€ chi bao thong tin thir
nhét.
32. Thiét bi theo diém 31, trong @6 trudong tha nhAt 12 truong chi sé mat na kénh truy nhap
ngau nhién vat Iy (PRACH mask index).
33. Thiét bi theo diém 25 hodc diém 26, trong d6 thong tin didu khién tht nhat 14 thong tin
diéu khién dinh dang-6-0B; va khi tAt ca cac bit clia truong so dd diéu bién va ma hoa cua
thong tin didu khién tht nhat duoc thiét dt 1a 1, thi trudng thtr hai cta thong tin diéu khién
thir nhat dugc sit dung dé chi bao thong tin thir nhét; hodc

théng tin didu khién thir nhét 12 thong tin didu khién dinh dang-6-0A; va khi tat ca cac
bit clia truong gén khdi tai nguyén ciia thong tin didu khién thtr nhét duoc thiét dat 1a 1, thi
triromg tht ba ciia thong tin didu khién tht nhét dugc sir dung dé chi bao thong tin thir nhat.

34. Thiét bi theo diém bét ky trong s6 céc diém tir diém 25 dén 33, trong d6 trudong thir
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nhét clia thong tin diéu khién thir nhat chi bao thong tin thi nhét, va céc bit clia cic trudng
khéc ngoai trir treong thir nhat trong thong tin didu khién thir nhit duoc thiét dat 12 0.

35. Vat ghi c¢6 thé doc duge bing may tinh, trong d6 vat ghi c6 thé doc duoc bang may tinh
lwu chuong trinh; va khi chuong trinh nay dugc doc va duoc thuc hién béi mot hodc nhiéu
bo xtt ly, thi phuong phép theo diém bat ky trong s6 cac diém tir diém 1 dén 17 c6 thé duge

thuc hién.
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