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(21) 1-2020-01337

(57) Sang ché d& xult phuong phép xir Iy thong tin phan hdi, thiét bi diu nhén,
thiét bi truyén thong, vat luu trit may tinh doc duge, va mach tich hgp. Phuong
phap bao gdm cac bude: thu duge, boi thiét bi dau nhan, thong tin tong hop don
vi thoi gian va thong tin chi bdo chi muc gin lién két xudng (downlink
assignment index, DALI) duogc gui boi thibt bi d4u truyén; x4c dinh théng tin phan
hdi cho it nhit mot TB dua trén thong tin téng hop don vi thoi gian va thong tin
chi bao DAI; va cubi ciing giri thong tin phan hdi cho it nhit mot TB dén thiét bi
dAu truyén. Didu ndy c6 thé cai thién cach thirc x4c dinh thong tin phan hoi yéu
cAu 13p lai ty dong lai (hybrid automatic repeat request, HARQ) trong hé théng
v tuyén méi (New Radio, NR), d& h3 trg kich ban véi s6 lugng linh hoat don vi
thoi gian duoc tdng hop/duoc 14p lich, nhd d6 tranh thiéu nhit quan hidu biét va
hon loan thong tin phan hdi HARQ gifta thiét bi dau cubi va tram co s& trén co
s& dam bao céc chi phi bd sung diéu khién lién két xudng (Downlink, DL) v cac

chi phi bd sung didu khién lién két 1én (uplink, UL).

Tram co s& Thiét bi dau cubi
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Linh vire k§ thuét dwoc dé clp
Sang ché d& cap dén linh virc cong nghé truyén thong khong day, va cu thé
1a, dén phwong phap xac dinh thong tin phan hdi, thiét bi dau cubi, va thiét bi

mang.

Tinh trang k§ thuit ciia sing ché

Dé giai quyét cac yéu cau ngudi dung khac nhau, hé théng truyén thong di
dong thé hé thir nam (the fifth generation, 5G) d& xuit khai niém tao 14t mang.
Trong hé thdng tién hoa dai han (long term evolution, LTE), dit lidu 16p vat Iy
lién két xubng (downlink, DL) duoc mang béi kénh chia sé DL vat Iy (physical
downlink shared channel, PDSCH). P& dam bao db tin cdy ctia phién truyén dit
liéu 16p véat ly va hi¢u suét truyén, LTE st dung co cAu yéu cau 1ap lai tu dong
lai (hybrid automatic repeat request, HARQ). Theo nguyén ly co ban ciia co cdu
HARQ, du nhan phan hdi, vé& du truyén, két qua giai ma cho dit lidu duge nhan

tir dau truyén; va khi dir liéu dugce gidi ma ding, két qua gidi ma ma dugce phan

hdi 12 bao nhan (acknowledgement, ACK), hodc nguoc lai, két qua gidi ma ma -

duge phan hoi 14 ACK phu dinh (negative acknowledgement, NACK). Pau
truyén c6 thé truyén lai khdi van tai (transport block, TB) sau khi nhan NACK.
Theo giai phap k§ thuat da biét, diu nhan c¢6 thé thém, vao mot doan thong tin
didu khién lién két 1én (uplink, UL) (uplink control information, UCI), cac két
qué giai ma cho cac TB duoc truyén boi dau truyén, va phan hdi UCI vé tram co
s& (base station, BS). Cac TB c¢6 thé dén tir cac khung phu DL khéc nhau, céc tir
ma khic nhau trong nhidu dau vao nhidu déu ra (multiple;input multiple-output,
MIMO), va cac kénh mang khac nhau trong téng hop séng mang (kénh mang
aggregation, CA). Két qua giai ma duoc bao gdbm trong UCI 14 bang m3 phan hdi
HARQ, va s lugng bit cta két qua giai ma 1a kich thuée clia bang ma phan hdi

HARQ. Trong két qua giai ma, phép tuong (g gitta bit va TB 1a cach thic danh
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chi muc/phén phéi ciia bang ma.

Dé théa man tét hon céac yéu cau vé loai hinh dich vu ngay cang tang, trong
cdng nghé truy nhap v6 tuyén méi (new radio, NR), bén canh hd trg biang rong
di dong ting cudng dugc LTE hd trg (enhanced mobile broadband, eMBB) va
cac dich vu quang b4, hai loai dich vu méi: dich vu truyén thong loai may 16n
(massive machine type communications, mMTC) va dich vu ;[ruyén thong do tré
thAp va siéu tin cdy (ultra-reliable and low latency communications, URLLC)
cling duge dua vao. Do cac dic tinh dich vu, cac yéu cau do tin cdy, hodc cac
yéu cau do tré cta céc loai dich vu khac nhau thay déi déang k&, ma cac yéu ciu
vé céc tham s hé thdng ching han c4c khoang cach kénh mang phu va khoang
thoi gian ky hi€u cta dich vu 1a khac nhau.

Trong cong nghé NR, don vi thdi gian ngén hon duoc st dung dé truyén dix
liéu. P& giam cac chi phi bd sung didu khién 1ap lich va cac chi phi bd sung
chuyén ddi truyén UL/DL trong song cong phén chia thdi gian (time division
duplex, TDD), k¥ thuat 14p lich da don vi thoi gian, hodc dugce goi la téng hop
don vi thoi gian, c6 thé dugc dua vao NR. Cu thé 13, mot doan thong tin didu
khién DL (downlink control information, DCI) c6 thé 14p lich cac don vi thoi
gian, va mdi don vi thoi gian c6 thé mang' mot TB hoac hai TB. R rang 14, cac
chi phi diéu khién DCI c6 thé thap hon céc chi phi trong trudng hop trong d6
mat don vi thoi gian dugce 14p lich bdi mot doan DCI. Do mét doan ctiia DCI 1ap
lich mot don vi thoi gian trong hé théng truyén thong DL d biét, kich ban trong
d6 mot doan DCI 14p lich cac don vi thoi gian khong dugc xem xét theo giai
phép k¥ thuat da biét. Sau khi dwa vao k§ thuat 14p lich da don vi thoi gian hodc
tdng hop don vi thoi gian, van d& sau cdn duoc giai quyét clp thiét: Cach thac
thiét ké thong tin phan hdi HARQ dé dam bao tinh nhit quan hiéu biét (bao gdm
tinh nhat quan s6 lugng bit ctia thong tin phan hdi va tinh nhit quan cua cac két
qua giai ma cho dit liéu trong c4c don vi thoi gian twong tng vé6i s6 lugng bit)
gifta dau truyén va dau nhan trong kich ban hd trg ) lugng linh hoat cac don vi
thoi gian dugc tong hop, nho d6 tranh xuit hién hdn loan va dam bao do tin cay

va do chic chan trong truyén thong.
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Ban chit k§ thuit ciia sing ché

Sang ché d& xuit phuong phap xac dinh thong tin phan hdi, thiét bi diu cubi,
va thiét bi mang, d& cai thién phuong phép xac dinh thong tin phan héi HARQ
trong hé théng NR, dé hd tro kich ban véi sb lugng linh hoat ctia céc don vi thoi
gian dugc tdng hop hoic 1ap lich, nho d6 tranh thiéu nhat quan hiéu biét va hdn
loan théng tin phan hdi HARQ giira thiét bi nhan va thiét bi truyén trén c& sG
dam bao céc chi phi bd sung diéu khién DL va céc chi phi bd sung diéu khién
UL.

Khia canh thir nhét d& xuit phwong phap xac dinh thong tin phan hdi, bao
gém céc budce:

thu dugc, bang thiét bi ddu nhén, thong tin didu khién dugc giri boi thiét bi
dAu truyén, trong d6 thong tin didu khién bao gdm thong tin tdng hop don vi thoi
gian va thong tin chi bao chi muc gén DL (downlink assignment index, DAI), va
thong tin chi bio DAI bao gdm it nhit mét loai thong tin chi bao DAI toan phan
(total DAL T-DATI) va thong tin chi bao DAI bd dém (counter DAI, C-DAI); x4ac
~ dinh, béi thiét bi diu nhén, thong tin phan hdi cho it nhdt mot TB dua trén thong
~ tin tong hop don vi thoi gian va thong tin chi bdo DAI; va giri, béi thiét bi dau
" nhan, théng tin phan hdi cho it nhét mot TB dén thiét bi dAu truyén. |

Thiét bi ddu nhan thu dugc thong tin tong hop don vi thoi gian va thong tin
chi bao DAI duoc giri béi thiét b dau truyén, xac dinh théng tin phan hdi cho it
nh4t mot TB dua trén thong tin tong hop don vi thoi gian va thong tin chi bdo
DAL va cudi ciing giri thong tin phan hdi cho it nhét mot TB dén thiét bi dau
truyén. Didu nay c6 thé cai thién cach thiic x4c dinh théng tin phan hdi HARQ
trong hé théng NR, dé hd tro kich ban véi sb lugng linh hoat don Vi thoi gian
dugce téng hop/dugce 14p lich, nhr d6 tranh thiéu nhat quan hiéu biét va hdn loan
thong tin phan hdi gifra thiét bi diu nhan va thiét bi dau truyén trén co s& dam
bao cac chi phi bd sung diéu khién DL va cac chi phi bd sung diéu khién UL.

Theo thiét k& kha thi, thong tin téng hop don vi thoi gian bao gdm sb luong
don vi thoi gian 16n nhét ma c6 thé duoc 1ap lich béi mot doan DCI; va viée xac
dinh, boi thiét bi d4u nhén, thong tin phan hdi cho it nht mot TB dua trén théng
tin tong hop don vi thoi gian va théng tin chi bio DAI bao gdm: xac dinh, béi
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thiét bj ddu nhan, sb lvgng bit ciia thong tin phan hdi cho it nhit mot TB dua trén
théng tin chi bao T-DAI va s lugng don vi thoi gian 16n nhit ma c6 thé duge
1ap lich béi mét doan DCI; va diéu phéi, béi thiét bi ddu nhan dua trén thong tin
chi bdo C-DAI, thong tin phan hdi cho TB trong don vi thoi gian dugce lap lich
b6i DCI, dén vi tri tuong tmg véi thong tin chi bao C-DAL

Do s6 Iugng bit ctia thong tin phan hdi thu dugc dua trén thong tin chi bao T-
DAI va sb luong don vi thoi gian 16n nhit ma duoc tao cho kénh mang va ma c6
thé dugc 1ap lich bsi mot doan DCI, bét ké bao nhiéu bit dugc 1ap lich béi mot
doan DCI, thong tin phan hdi ciia s6 luong bit twong tu duge phan hdi. Do vay,
trong truong hop tén hao DCI, nhidu loan thong tin phan hdi ¢6 thé dugc tranh.

Theo thiét ké kha thi, viéc xac dinh, boi thiét bi ddu nhan, sb luong bit cla
thong tin phan hdi cho it nhét mét TB dua trén thong tin chi bao T-DAI va sb
luong don vi thoi gian 16n nhit ma c6 thé duoc 14p lich bai mot doan DCI bao
gbm: xac dinh, béi thiét bi ddu nhén, ring tich s cta thong tin chi bdo T-DAI va
sb Iugng don vi thoi gian 16n nhit ma c6 thé duge 18p lich bdi mot doan DCI 1a
s6 luong bit ciia thong tin phan hdi cho it nhit mot TB.

Thiét bi diu nhan thu duoc sd lugng bit cua thong tin phan hdi dya trén tich
s6 ciia thong tin chi bao T-DAI va sb luong don vi thoi gian 16n nhit ma dugc
tao cho kénh mang va ma cé thé duogc 1ap lich bdi mot doan DCI, sao cho céc
chi phi b sung DCI ¢6 thé dugc giam va nhidu loan thong tin phan hdi dugc
tranh thong qua 14p lich da don vi thoi gian.

Theo thiét ké kha thi, viéc didu phéi, béi thiét bi dau nhan, thong tin phan hdi
cho TB trong don vi thoi gian duoc 14p lich béi DCI, dén vi tri twong Gng véi
thong tin chi bdo C-DAI bao gbm: khi sb lugng don vi thoi gian 16n nhit ma c6
thé dugc 1ap lich boi mot doan DCI 14 N, va s6 lugng don vi thoi gian duge 1ap
lich béi mot doan DCI 13 X, trong d6 mdt cach tiy chon, sd lugng X cac don vi
thoi gian duoc 18p lich boi mdi doan DCI 1a bién thién, diéu phdi, béi thiét bi
d4u nhén, thong tin phan hdi cho TB trong don vi thoi gian dugc 1ap lich béi
DCI, dén X bit thir nhit & vi tri twong ing véi thong tin chi bao C-DAL, va thiét
14p (N-X) bit tiép theo X bit thir nhét bing c4c gié tri mic dinh, trong d6 X 1a sb

nguyén 16n hon 1 va nhé hon N.
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Céch thirc néu trén bd tri thong tin phan hdi c¢6 thé dam bao nhit quan hiéu
biét giita dAu truyén va diu nhan trong kich ban hd trg s& lugng linh hoat ciia cac
don vi thoi gian duoc téng hop, nhd d6 tranh nhifu loan thong tin phan hoi, va
giam cac chi phi bd sung chi bao DCI.

Theo thiét ké kha thi, viéc diéu phdi, béi thiét bi dau nhan, théng tin phan hdi
cho TB trong don vi thoi gian duge 1ép lich bsi DCI, dén vi tri teong Ung vai
thong tin chi bdo C-DAI cu thé 1a: diéu phéi, theo tht ty cia cidc kénh mang,
thong tin phan hdi cho TB trong don vi thoi gian dﬁqc 1ap lich béi DCI trén mbi
kénh mang trong don vi thoi gian thir nhét. Khi céc don vi thoi gian dugc lap
lich b&i DCI trén kénh mang dang dugc diéu phdi, thong tin phan hdi cho céc
TB trong c4c don vi thoi gian dugc diéu phdi trude, va cac don vi thoi gian bao
gdm don vi thoi gian tiép sau don vi thoi gian thir nhit. Sau d6, thong tin phan
hdi cho TB trong don vi thoi gian dugc 1ap lich boi DCI trén kénh mang tiép
theo dugc didu phéi, don vi thoi gian dugc 1dp lich bdi DCI ¢6 thé bao gdbm don
vi thoi gian thir nhét, va don vi thoi gian thir nhét 14 don vi thoi gian dang duoc
diéu phdi. Sau khi thong tin phan hdi cho cac TB trong cc don vi thoi gian dugc
14p lich bai DCI trén tit ca céc kénh mang trong don vi thdi gian tha nhit duoc
didu phéi, thong tin phan hdi cho TB trong don vi thoi gian, dugce 14p lich bsi
DCI trén mdi kénh mang, tiép sau don vi thoi gian thir nhét duogc diéu phdi.

Céch thire néu trén b tri thong tin phan hdi ¢6 thé dam bao nhat quan hiéu
biét gifta dau truyén va diu nhan trong kich ban hd trg sb lugng linh hoat ctia cac
don vi thoi gian duoc tng hép, nh& d6 tranh nhidu loan thong tin phan hdi.

Theo thiét ké kha thi, thong tin téng hop don vi thoi gian bao gdm a s6 lugng
don vi thoi gian dugc 14p lich bdi DCI; va viée xac dinh, béi thiét bi du nhan,
thong tin phan hdi cho it nhit mot TB dwa trén thong tin téng hop don vi thoi
gian va thong tin chi bao DAI cu thé 1a: khi thiét bi ddu truyén tao cdu hinh viéc
thiét bi diu nhan x4c dinh thong tin phan hdi theo co cdu bang ma dong (theo
trién khai, xdc dinh thong tin phan hdi dua trén DAI), néu cac don vi thoi gian
dugc 1ap lich boi mot doan DCI, thuc hién, bdi thiét bi diu nhan, toan tr AND
trén thong tin phan héi cho céc TB trong cac don vi thoi gian dé tao thong tin

phén hdi mot bit; didu phdi, boi thiét bi dAu nhan, thong tin phan hdi mot bit dén
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vi tri twong tmg v&i C-DAI trong DCI; va x4c dinh, béi thiét bi diu nhan, s
luong bit cia thong tin phan hdi cho it nhit mot TB dua trén thong tin chi bao T-
DAL

Céch thirc néu trén bd tri thong tin phan hdi c6 thé dam bao nhét quan hiéu
biét giita dAu truyén va dAu nhén trongkich ban hd trg sd lugng linh hoat ctia cac
don vi thoi gian dugc téng hop, nhd d6 tranh nhiéu loan thong tin phan hdi, va
giam céc chi phi b sung chi bdo va céc chi phi bd sung phan hdi UCI DCI.

Theo thiét ké kha thi, thong tin tdng hop don vi thoi gian bao gdm s6 lugng
don vi thoi gian dugce 14p lich boi DCI; va viée x4c dinh, boi thiét bi dAu nhan,
thong tin phan hdi cho it nhit mot TB dua trén thong tin tong hop don vi thoi
gian va thdng tin chi bao DAI cu thé 1a: xac dinh, béi thiét bj dAu nhén, s6 luong
bit ctia thong tin phan hdi cho it nhit mot TB dua trén thong tin chi bao T-DAI;
va néu s6 lugng don vi thoi gian dugce 14p lich boi mot doan DCI 14 Y, trong d6
Y 1a sb nguyén l6n hon hoac béng 1, diéu phéi, béi thiét bi dau nhan dua trén
thong tin chi bdo C-DAI, thong tin phan hoi cho cac TB trong Y don vi thoi gian
duoc 1ap lich bi DCL, dén Y bit & vi tri twong tmg v6i thong tin chi bdo C-DAL

Céch thirc néu trén bé tri thong tin phan hdi c6 thé dam bao nhat quén hiéu
biét gifra dau truyén va d4u nhén trong kich ban hd tro sb luong linh hoat cua céac
don vi thoi gian dugce téng hgp, nho d6 tranh nhiéu loan thong tin phéan hoi, va
giam c4c chi phi bd sung phan hoi UCL.

Theo thiét ké kha thi, thong tin tong hop don vi thoi gian bao 2dm lidu viéc
tdng hop don vi thoi gian dugce tao cu hinh; va viée xdc dinh, béi thiét bj dau
nhén, thong tin phan hdi cho it nhit mot TB dua trén thong tin téng hop don vi
thoi gian va thong tin chi bdo DAI cu thé 1a: x4c dinh, boi thiét bi ddu nhan dua
trén T-DAI tuong (g vo6i tdp con kénh mang co tdng hop don vi thoi gian va sb
lugng don vi thoi gian 16n nhét dugc tao cdu hinh cho tip con kénh mang, sb
lugng bit ctia thong tin phan hdi cho tap con kénh mang dugc tao cAu hinh véi
téng hop don vi thoi gian; va didu phdi, boi thiét bi dau nhan dua trén thong tin
chi bao C-DAI trong DCI trong tip con kénh mang dugc tao cAu hinh v&i viée
tbng hop don vi thoi gian, thong tin phén hdi cho TB trong don vi thoi gian dugc
14p lich béi DCI, dén thong tin phan hdi cho tdp con kénh mang dugc tao cAu
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hinh véi téng hop don vi thoi gian; va/hodc xéc dinh, béi thiét bi ddu nhan dira
trén T-DAI tuong tng v6i tap con kénh mang dugc tao cdu hinh khéng c6 tdng
hop don vi thoi gian, sb lwong bit ciia thong tin phan hdi cho tap con kénh mang
dugrc tao cAu hinh khong c6 tdng hop don vi thoi gian; diéu phdi, boi thiét bi diu
nhan dya trén thong tin chi bdo C-DAI trong DCI trong tdp con kénh mang dugc
tao cAu hinh khéng c6 tdng hop don vi thoi gian, thong tin phan hdi cho TB trong
don vi thoi gian duogc 1ap lich béi DCI, dén thong tin phan hdi cho tap con kénh
mang duoc tao cAu hinh khong c¢6 tong hop don vi thoi gian; va két hop thong
tin phan hdi cho tip con kénh mang dugc tao cAu hinh véi tong hop don vi fhbi
gian va thong tin phan hdi cho tip con kénh mang dugc tao ciu hinh khéng c6
tdng hop don vi thoi gian,

Liéu kénh mang dugc tao cdu hinh vé6i tbng hop don vi thoi gian dugc xem
xét trong khi nhém kénh mang, va do vy théng tin phan hdi c6 thé dugc xic
dinh riéng r& dua trén trang thai cu hinh ciia tong hop don vi thoi gian trén mbi
kénh mang, nh& d6 tiét kiém céc chi phi bd sung chi bao DCI khéng can thiét va
cac chi phi bd sung phan hdi UCL. _

Theo thiét k& kha thi, thong tin tong hop don vi thoi gian bao gdm s6 luong
don vi thoi gian dugc ‘téng hop dugc tao c4u hinh cho kénh mang; va viéc xéac
dinh, béi thiét bi ddu nhan, théng tin phan hdi cho it nhit mot TB dua trén thong
 tin tbng hop don vi thoi gian va thong tin chi bao DAI cu thé 1a: nhom, béi thiét

71107

bi ddu nhan, cac kénh mang thanh Z tap con dua trén s6 luong don vi thoi gian

duoc tong hop dugce tao ciu hinh cho kénh mang, trong d6 cac sb lugng cda cac
don vi thoi gian duge tdng hop dugce tao cdu hinh cho cic kénh mang trong mét
tap con la giéng nhau; d6i véi tap con thir i trong Z tdp con, xac dinh, bdi thiét
bi ddu nhén, s lugng bit ciia thong tin phan hdi d6i véi tap con tht i dya trén T-
DAI dbi v6i tap con thir i va sb luong don vi thoi gian dugc tao cAu hinh cho tap
con tht i; didu phéi, boi thiét bi dau nhén dua trén théng tin chi bdo C-DAI trong
DCI trong tap con tht i, thong tin phan hdi cho TB trong don vi thdi gian dugc
1ap lich boi DCI, dén thong tin phan hdi d6i vé6i tap con thit i, trong d6 i 16n hon
ho#c bang 1 va nhé hon hoic bang Z; va két hop Z doan thong tin phan hdi cho

Z tap con, trong d6 Z 16n hon hoic bing 1.
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Cac kénh mang dugc nhom thanh céc tap con dya trén thong tin vé s6 lugng
cac don vi thoi gian dugc tdng hop dugc tao ciu hinh trén mdi kénh mang, va
thong tin phan hdi duoc xac dinh riéng r&, nhd d6 tiét kiém cac chi phi bd sung
chi bao DCI khong cén thiét va cac chi phi bd sung phan hdi UCL

Theo thiét ké kha thi, thong tin tdng hop don vi thoi gian bao gdm lidu kénh
maﬁg duoc tao cAu hinh c¢6 hodc khong c6 tdng hop don vi thoi gian va/hodc bao
- gdm s6 lugng cac don vi thoi gian dugc tdng hop duoc tao ciu hinh cho kénh
mang; va viéc x4c dinh, béi thiét bi diu nhan, thong tin phan hdi dua trén thong
tin tong hop don vi thoi gian, théng tin chi bdo T-DAI, va thong tin chi bao C-
DAI cuy thé 1a: x4c dinh riéng r&, boi thiét bi diu nhan, thong tin phan hdi cho

kénh mang ma dugc tao cAu hinh khong cé téng hop don vi thoi gian hodc cé sb

lugng cac don vi thoi gian dugc tdng hop dugc tao cAu hinh bang 1 va d6i v6i

kénh mang ma duoc tao cdu hinh véi tong hop don vi thoi gian va/hoic cé sb
lugng cac don vi thoi gian duge tdng hop duge tao cu hinh cho kénh mang 16n
hon 1. |

Theo thiét ké kha thi, thiét bi ddu nhan x4c dinh, theo co ciu bang mi dong,
thong tin phan hdi cho kénh mang ma dugc tao cAu hinh khong c6 tong hop don
vi thoi gian hodc ¢6 tong hop don vi thoi gian duoc vo hidu héa hoic ¢6 56 lugng
cac don vi thoi gian dugc téng hop dugc tao c4u hinh b?mg 1. Theo trién khai,
thiét bi dau nhan x4c dinh, dva trén thong tin chi bio T-DAI va thong tin chi bao
C-DALI, thong tin phan hdi cho kénh mang duoc tao cdu hinh khong c6 téng hop
don vi thoi gian hoac cé téng hop don vi thoi gian dugce s6 hiéu hoa hodc c6 56
lugng cac don vi thoi gian dugce tong hop dugc tao c4u hinh béng 1.

Theo thiét ké kha thi, thiét bi diu nhan xé4c dinh, theo co ciu bang ma ban
tinh, thong tin phan hdi cho kénh mang dugc tao cu hinh véi téng hop don vi
thoi gian va/hodc co téng hop don vi thoi gian dugc kich hoat va/hodc ¢o sb
luong cac don vi thoi gian duge tong hop dugc tao ciu hinh 16n hon 1. Theo
trién khai, thiét bi diu nhan x4c dinh, dva trén thong tin ctra s6 thoi gian, thong
tin phan hdi cho kénh mang dugc tao cdu hinh vé6i tdng hop don vi thoi gian
va/hodc co téng hop don vi thoi gian dugce kich hoat va/hodc ¢o sé lugng céac

don vi thoi gian duge tong hop dugce tao cdu hinh 16n hon 1.
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Phuong an thyc hién néu trén cé thé dam bao nhit quan hidu biét gitra dau
truyén va _déu nhan, hd trg cAu hinh tong hop don vi thoi gian linh hoat, va tiét
kiém céc chi phi bd sung DCI va céc chi phi bd sung phan hdi UCI khong cin
thiét.

Khia canh thit hai d& xuét phuong phap x4c dinh thong tin phan hdi, bao gdm

cac budc:

- 9107

otri, béi thiét bi dAu truyén, thong tin diéu khién dén thiét bi dau nhén, trong -

d6 thong tin diéu khién bao gém thong tin tdng hop don vi thoi gian va/hodc

thong tin chi bao DAI, va thong tin chi bdo DAI bao gdm it nhat mot loai thong

tin chi bao T-DAI va thong tin chi bso C-DAI; va nhan, béi thiét bi dau truyén,
thong tin phan hdi cho it nhit mét TB duge giri béi thiét bi dau nhén, trong d6
thong tin phan hdi 1a thong tin phan hdi dugc tao bai thiét bi ddu nhan dua trén
thong tin diéu khién.

Theo thiét ké kha thi, thong tin tbng hop don vi thoi gian bao gbm sb lugng
don vi thoi gian 16n nhit ma c6 thé dugc 14p lich bdi mot doan DCI.

Theo thiét ké kha thi, thong tin tong hop don vi thoi gian bao gbm sd luong
don vi thoi gian dugc 14p lich boi DCILL

Theo thiét ké kha thi, thong tin tdng hop don vi thdi gian bao gdm liéu kénh
mang duogc tao ciu hinh with viéc tdng hop don vi thoi gian va/hodc bao gbm sb
lugng cac don vi thoi gian dugc téng hop dugc tao c4u hinh cho kénh mang.

Khia canh thit ba d& xuét phuong phép xac dinh thong tin phan hdi, bao gdm:

thu dugc, béi thiét bi dau nhén, thong tin didu khién dugc giri béi thiét bi dau
truyén, trong d6 thong tin didu khién bao gdm chu ky gidm sat cta kénh didu
khién hodc tai nguyén kénh diéu khién va thong tin chi bao DAI, va théng tin
DAI bao gdm it nhit mot loai thong tin chi bao T-DAI va théng tin chi bao C-
DAI;

nhém, béi thiét b d4u nhén, cac kénh mang thanh M tip con dya trén chu ky
giam sat cua kénh diéu khién hodc tai nguyén kénh diéu khién, trong d6 cac chu
ky gidm sét cia cac kénh diéu khién hodc cac tai nguyén kénh didu khién cia cac
kénh mang trong mot tap con la gibng nhau; d6i véi tap con tha i trong M tép

con, x4c dinh, bai thiét bi dau nhén, s6 luong bit ctia thong tin phan hdi dbi véi
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tap con thir i dwa trén T-DAI dbi véi tap con thir i; diéu phéi, béi thiét bi dau
nhan dua trén thdng tin chi bao C-DAI trong DCI trong tép con thir i, thong tin
phéan hdi cho TB trong don vi thoi gian dugc 1ap lich béi DCI, dén thong tin phan
hdi cho mdi tap con, trong d6 i 16n hon hozc bang 1 va nhd hon hodc bing M;
va két hgp M doan thong tin phan hoi cho M tip con, trong d6 M 16n hon hodc
béng 1; Vé 7

giri, boi thiét bi dAu nhan; thong tin phan hdi dén thiét bi dau truyén.

Khia canh thtr tu d& xuét phuong phap x4c dinh thong tin phan hdi, bao gdm:

thu duoc, bang thit bj diu nhan, théng tin didu khién duge gii béi thiét bi
dAu truyén, trong d6 thong tin didu khién bao gdm thong tin chi bao T-DAI va
thong tin chi bao C-DAI, va thong tin chi bdo T-DAI va/hodc thong tin chi bao
C-DAI duge dém trude theo tht tu ting dan cua cac chi muc kénh mang, sau d6
theo thtr tu ting dan cua cac chi myuc phan biang thong (bandwidth part, BP), va
cubi cung theo thtr tu tdng dan cia cac chi muc don vi thoi gian; va xéac dinh, béi
thiét bi dAu nhén, thong tin phan hdi dua trén théng tin chi bao T-DAI va thong
tin chi bdo C-DAI; va

gtri, boi thiét bi dAu nhan, thong tin phan hdi dén thiét bi dAu truyén.

Theo thiét k& kha thi, thong tin didu khién bao gdm thong tin BP va thong tin
ctra s6 thoi gian, va thong tin BP 1a ) lugng BP dugc tao c4u hinh hoic duge
kich hoat hodc c6 thé duge déng thoi kich hoat trén kénh mang.

Theo thiét ké kha thi, thong tin ctra s thoi gian bao gdm tap don vi thai gian
DL ¢6 thé mang PDSCH (thong tin phan hdi cho PDSCH c6 thé dugc phan hdi
qua mot doan UCI dich), hoc tip cac gid tri chudi thoi gian phan hdi kha thi K1.

Theo thiét ké kha thi, viéc x4c dinh, bai thiét bi ddu nhan, thong tin phan hdi
dua trén thong tin BP va thong tin cira sb thoi gian bao gdm: x4c dinh, béi thiét
bi d4u nhén, sb luong bit cia thong tin phan hdi dua trén s6 lugng BP duogc tao
cAu hinh hodc dugc kich hoat hodc ¢6 thé duoc dong thoi kich hoat trén kénh
maﬁg va kich thuéc cira sb thoi gian.

Khia canh thtt nim d& xuét phuong phép xé4c dinh thong tin phan hdi, bao
gbm cac buée:

thu duoc, béi thiét bi diu nhan, thong tin didu khién dugc giri béi thiét bi dau
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truyén, trong d6 thong tin didu khién bao gdm théng tin ctra s6 thoi gian va thong
tin dinh dang don vi thoi gian;

xac dinh, boi thiét bi dAu nhén, théng tin phan hoi dya trén thong tin cira sd
thoi gian va thong tin dinh dang don vi thoi gian; va

giri, boi thiét bj dAu nhén, thong tin phan hdi dén thiét bi dau truyén.

Theo thiét ké kha thi, thong tin cira sb thoi gian bao gdm tap don vi thoi gian
DL ¢6 thé mang PDSCH (thong tin phan héi cho PDSCH c6 thé dugc phan hdi
qua mdt doan UCI dich) hodc tap céc gid tri chudi thoi gian phan hdi kha thi K1,
va thoéng tin dinh dang don vi thoi gian bao gé)m ) lugng dugc tao cdu hinh
va/hodc thong tin vi tri ciia cAc don vi thoi gian d& mang phién truyén UL trong
cira s thoi gian; va viée x4c dinh, bdi thiét bi diu nhan, thong tin phan hdi dya
trén thong tin cira sb thoi gian va thong tin dinh dang don vi thoi gian bao gbm:
x4c dinh, béi thiét bi diu nhan, sb luong bit cia thong tin phan hdi dva trén kich
thude cira s6 thoi gian va sb lugng don vi thoi gian d& mang phién truyén UL
dwoc tao cu hinh trong cira s6 thoi gian.

Trong qua trinh x4c dirth, béi thiét bi dAu nhan, thong tin phan hdi dya trén
ctra sb thoi gian dugc tao cAu hinh béi tram co s& (base station, BS), huéng
truyén DL/UL cho don Vl thoi gian ciing cdn dugce xem xét, nho d6 tranh cac chi
phi bd sung phan hdi khong cn thiét.

Khia canh thir sau dé xuat phuong phap xéc dinh thong tin phéan hdi, bao gdm:

thu duoc, béi thiét bi ddu nhén, théng tin chi bao T-DAI va thong tin chi béo
C-DAI dugc giri boi thiét bi dAu truyén, trong d6 cac thong ké ciia thong tin chi
bao T-DAI dugc tip hop dya trén nhém kénh mang, nhom kénh mang bao gém
N tép con, va céac théng ké cua thong tin chi bao C-DAI dugc tip hop dua trén
cac tap con trong nhém kénh mang; va

xéc dinh, béi thit bi dAu nhan, s lugng bit ctia thong tin phan hdi dya trén
thong tin chi bao T-DAI; tuan tir xép ndi tiép thong tin phan héi cho (N-1) tap
con thtr nhit cia N tip con; didu phdi thong tin phan hoi dya trén thong tin chi
bao C-DAI theo thir tu bit dAu tir bit thir nhit cia théng tin phan hdi, va diéu
phéi thong tin phan hdi d6i véi tap con thit N dua trén thong tin chi bdo C-DAI
theo thir tw ddo bit ddu tir bit cudi cing ctia thong tin phan hdi.

11
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Khia canh thir bay dé xuét phuwong phép x4c dinh thong tin phan hdi, bao gbm:

thu duge, béi thibt bi ddu nhan, thong tin didu khién dugc giri bai thiét bi diu
truyén, trong d6 thong tin diéu khién bao gdm tham sb cdu hinh ctua mdi kénh
mang hoic BP va thong tin cira sb thoi gian;

xac dinh, béi thiét bi ddu nhén, s lugng bit cia théng tin phan hdi dua trén
mdi quan hé tham sb cAu hinh ctia mdi kénh mang hodc BP va fhéng tin cira sb
thoi gian; va

giri, béi thiét bi ddu nhan, thong tin phan hdi dén thiét bi d4u truyén.

Khia canh thtr tdim d& xudt phuong phap x4c dinh thong tin phan hdi, bao
gbm:

thu dugc, béi thiét bi du nhan, théng tin diéu khién tht nhét va thong tin
diéu khién thi hai dugc giri boi thiét bi ddu truyén, trong d6 thong tin didu khién
thir nhit bao gdm thong tin chi bao DAI va théng tin chi bio cia K2, va thong
tin diéu khién thir hai bao gdm théng tin cira sb thoi gian hodc thong tin gia tri
nhd nhét ciia K1;

xac dinh, boi thiét bi diu nhan, sé luong bit cia théng tin phan hdi dua trén
thong tin chi bdo DAL thong tin chi bio ciia K2, va thong tin cira s thoi gian
hodc thong tin gia tri nho nhét cua K1; va |

giri, b thibt bi dAu nhan, thong tin phan hdi dén thiét bi diu truyén.

Theo thiét ké kha thi, s6 lugng bit ctia thong tin phan hdi duge xac dinh bang
DAI+X, trong d6 X 1a s6 lugng céc don vi thoi gian con lai tiép sau don vi thoi
gian mang thong tin diéu khién thi nhit trong ctra sb thoi gian.

Theo thiét ké kha thi, X=K2—gi4 tri nh nhét cia K1.

Khia canh tht chin dé xuét thiét bi dau cudi, bao gém:

bo thu phat, dugc tao c4u hinh dé: thu dugc thong tin diéu khién duoc gui bdi
thiét bi ddu truyén, trong d6 thong tin diéu khién bao gdm théng tin téng hop
don vi thoi gian va thong tin chi bao DAI, va thong tin DAI bao gbm it nhat mot
loai thong tin chi bado T-DAI va thong tin chi bdo C-DAI; va gt thong tin phan
hoi dén thiét bi dau truyén; va

bd x1r ly, dugc tao cu hinh dé x4c dinh thong tin phan hdi cho it nhét mot
TB dua trén thong tin téng hop don vi thdi gian va théng tin chi bio DAI thu

12
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dugc boi bd thu phat, trong do

bo thu phat con dugc tao ciu hinh dé giri thong tin phan hdi cho it nhit mot
TB dén thiét bi ddu truyén.

Theo thiét ké kha thi, thong tin téng hop don vi thoi gian bao gdm s6 lugng
don vi thoi gian 16n nhit ma c6 thé duoc 18p lich bdi mdt doan DCI; va

khi bd xtr Iy x4c dinh thong tin phan hdi cho it nhét mot TB dua trén théﬁg
tin tng hop don vi thoi gian va thong tin chi bdo DAI thu dugc béi bd thu phat,
bd xir Iy dugce tao ciu hinh cu thé dé:

xac dinh sd Iwgng bit cua thong tin phan hdi cho it nhit mot TB dua trén
thong tin chi bdo T-DAI va sb luong don vi thoi gian 16n nhit ma cé thé dugc
18p lich b6i mdt doan DCI; va

diéu phdi, dira trén thong tin chi bdo C-DAL, thong tin phan hdi cho TB trong
don vi thoi gian dugc 14p lich béi DCI, dén vi tri twong tmg v&i thong tin chi bao
C-DAL

Theo thiét ké kha thi, khi bd xtr I x4c dinh sb lwong bit cia thong tin phan
hdi cho it nhdt mét TB dua trén thong tin chi bao T-DAI va s lugng don vi thoi
gian 16n nhit ma c6 thé dugc 14p lich béi mot doan DCI, bd xir Iy duoc tao clu
hinh cu thé dé: |

x4c dinh rang tich sb cua thong tin chi bao T-DAI va s luong don vi thdi
gian 16n nhit ma c6 thé dugc 1ap lich boi mot doan DCI 12 s6 luong bit cta thong

tin phan hdi cho it nhit mot TB.

Theo thiét ké kha thi, khi by xtt Iy diéu phéi thong tin phan hdi cho TB trong
don vi thoi gian duge 14p lich boi DCI, dén vi tri tuong ng véi thong tin chi bao
C-DAI bd x1r ly duoc tao c4u hinh cu thé dé:

khi s6 lugng don vi thoi gian 16n nhit ma c6 thé dugce 13p lich bdi mot doan
DCI bang N, va s lugng don vi thoi gian dugc 14p lich boi mot doan DCI bang
X, trong d6 X 14 sé nguyén 16n hon hogc bang 1 va nho6 hon hoic bang N,

diéu phéi thong tin phan hdi cho TB trong don vi thoi gian dugc 18p lich bsi
DCI, dén X bit thir nhét & vi tri twong tmg v6i thong tin chi bdo C-DAL va thiét
1ap (N—X) bit tiép sau X bit thir nhit bing cac gia tri mic dinh.

Theo thiét ké kha thi, thong tin tdng hop don vi thoi gian bao gdm sb lwong
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don vi thoi gian dugce 14p lich boi DCI; va

khi bd xi Iy x4c dinh thong tin phan hdi cho it nhat mot TB dua trén thong
tin tong hop don vi thoi gian va thong tin chi bao DAI thu dugc boi bd thu phat,
bd xi ly dugce tao cAu hinh cu thé dé:

Khi cac don vi thoi gian dugc 14p lich boi mt doan DCI, thyc hién, cho thiét
bi d4u nhan, toan tir AND trén thong tin phan hdi cho cac TB trong cﬁc don vi
thoi gian d& tao thong tin phan hdi mot bit, va diéu phéi thong tin phan hdi mot
bit dén vi tri tuong tng v6i C-DAI trong DCIL; va

xac diﬁh sb luong bit cia thong tin phan hdi cho it nhit mot TB dua trén
thong tin chi bao T-DAL

Theo thiét ké kha thi, thong tin tdng hop don vi thoi gian bao gbm s6 lugng
don vi thoi gian dugce 14p lich b1 DCI; va

khi b xr Iy x4c dinh thong tin phan héi cho it nhit mot TB dua trén thong
tin tdng hop don vi thoi gian va thong tin chi bio DAI thu dugc bdi bd thu phat,
bd xit ly dugc tao cAu hinh cu thé dé:

xac dinh sé lugng bit ca thong tin phan hdi cho it nhit mot TB dua trén
thong tin chi bado T-DAI; va

néu sb lugng don vi thoi gian duge 1ap lich boi mot doan DCI1a 'Y, didu phéi,
dua trén thong tin chi bao C-DAI, thong tin phan hdi cho cac TB trong Y don vi
thoi gian dugce 1dp lich béi DCI, dén Y bit & vi tri twong tmg véi thong tin chi
bao C-DAL, trong d6 Y 1a s6 nguyén 16n hon hoic bang 1.

Theo thiét k& kha thi, thong tin tdng hop don vi thoi gian bao gOm tip con
kénh mang dugc tao cAu hinh véi viée téng hop don vi thoi gian va/hodc tdp con
kénh mang dugc tao cau hinh khong c¢6 tbng hop don vi thoi gian; va

khi bo xir Iy xac dinh thong tin phan hdi cho it nhit mot TB dua trén thong
tin tdng hop don vi thoi gian va thong tin chi bao DAT thu duge bai bd thu phat,
bd xr ly dugc tao cAu hinh cu thé dé:

x4c dinh, dua trén T-DAI tuong g v6i tdp con kénh mang duoc tao cu hinh
Vo1 téng hop don vi thoi gian va ) lugng don vi thoi gian 16n nhét dugc tao ciu
‘hinh cho tdp con kénh mang, sd luong bit ctia thong tin phan hdi cho tap con

kénh mang dugc tao cAu hinh véi viée téng hop don vi thoi gian; va
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diéu phdi, dua trén thong tin chi bao C-DAI trong DCI trong tip con kénh
mang duoc tao cdu hinh véi viée téng hop don vi thoi gian, thong tin phan hdi
cho TB trong don vi thoi gian dugc I4p lich bsi DCI, dén thong tin phan hdi cho
tap con kénh mang dugc tao cAu hinh v&i viée téng hop don vi thoi gian; va/hodc

- x4c dinh, dira trén T-DAI trong Gng v6i tip con kénh mang dugc tao cdu hinh

khong c6 tdng hop don vi thoi gian, s lugng bit ctia thong tin phan hdi cho tép
con kénh mang duoc tao cdu hinh khéng c6 tong hop don vi thoi gian; va

diu phdi, dua trén thong tin chi bdo C-DAI trong DCI trong tip con kénh
mang dugce tao ciu hinh khéng ¢6 téng hop don vi thoi gian, thong tin phan hdi
cho TB trong don vi thoi gian duoc 1ap lich boi DCL, dén théng tin phan hdi cho
tap con kénh mang duoc tao ciu hinh khong c¢6 téng hop don vi thoi gian; va két
hop thong tin phan hoi cho tip con kénh mang dugc tao ciu hinh véi viéc téng
hop don vi thoi gian va thong tin phan héi cho tip con kénh mang dugc tao cu
hinh khong c6 tong hop don vi thoi gian.

Theo thiét ké kha thi, thong tin tdng hop don vi thoi gian bao gom sé lugng
cac don vi thoi gian dugce téng hop duge tao cdu hinh cho kénh mang; va

khi bo xir Iy x4c dinh thong tin phén hdi cho it nhit mot TB dya trén thong
tin téng hop don vi thoi gian va thong tin chi bdo DAI thu dugc baoi b thu phat,
bd xtt Iy duoc tao cAu hinh cuy thé dé:

nhém céc kénh mang thanh Z tip con dua trén s6 lugng don vi thoi gian dugc
. tdng hop dugc tao cAu hinh cho kénh mang, trong d6 dugc tao cdu hinh cac sd
luong ciia céc don vi thoi gian dugc tdng hop trén tit ca cac kénh mang trong
mdt tip con 1a gidng nhau; va

db1 véi tap con thir i cia Z tap con, xac dinh s6 lugng bit ctia thong tin phan
hdi dbi vai tap con thir i dya trén T-DAI d6i véi tap con thir i va sé lugng don vi
thoi gian dugce tao c4u hinh cho tép con thir i; didu phéi, dua trén thong tin chi
bao C-DAI trong DCI trong tap con thit i, thong tin phan hdi cho TB trong don
vi thoi gian duge 1ap lich bai DCI, dén thong tin phan hdi cho mdi tap con, trong
d6 i16n hon hodc bing 1 va nhé hon hodc biang Z; va két hop Z doan thong tin
phén hdi cho Z tap con, trong d6 Z 16n hon hosc bing 1.

- Theo thiét k& kha thi, thong tin tdng hop don vi thoi gian bao gdm lidu kénh
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mang dugc tao cAu hinh ¢6 hoic khong c6 viée tdng hop don vi thoi gian va/hodc
bao gdm s6 lugng cac don vi thoi gian dugc tdng hop dugc tao ciu hinh cho
kénh mang; va

khi bg x1r Iy x4c dinh thong tin phan hdi cho it nhit mot TB dua trén thong
tin tdng hop don vi thoi gian va thong tin chi bio DAI thu duge béi b thu phat,
b x1 ly duogc tao cAu hinh cuy thé dé:

x4c dinh, dya trén thong tin chi bdo T-DAI va thong tin chi bdo C-DAI, théng
tin phan hdi cho kénh mang duoc tao ciu hinh ma khong ¢6 téng hop don vi thoi
gian hoic ¢6 sb luong cac don vi thoi giaﬁ dugc tong hop duge tao cdu hinh bing
1;va

x4c dinh, dua trén kich thudc cira sd thoi gian, thong tin phan hdi cho kénh
mang duge tao ciu hinh c6 téng hop don vi thoi gian va/hodc ¢6 sb luong cac
don vi thoi gian dugce téng hop dugc tao céu hinh cho kénh mang 16n hon 1.

Khia canh tht mudi dé xuét thiét bi mang, bao gém b thu phat va bd x1 1y,
trong do

bo xir Iy dugc tao cdu hinh dé diéu khién bo thu phat dé giri thong tin didu
khién dén thiét bi ddu nh4n, trong d6 théng tin diéu khién bao gdm thong tin tbng
hop don vi thoi gian va/hodc thong tin chi bdo DAL va thong tin chi bao DAI
bao gdm it nhit mot loai thong tin chi bao T-DAI va thong tin chi bao C-DAI; va

b xir Iy con duge tao cau hinh dé diéu khién b6 thu phat dé nhén théng tin
phan hdi dugc giri béi thiét bi ddu nhan cho it nhit mot TB, trong d6 thong tin
phén hdi 14 thong tin phan hdi duoc tao béi thiét bj ddu nhan dya trén thong tin
didu khién. |

Theo thiét ké kha thi, thong tin tdng hop don vi thoi gian bao gdm sb lugng
don vi thoi gian 16n nhét ma c6 thé dugc 13p lich bdi mdt doan DCI.

Theo thiét k& kha thi, thong tin tong hop don vi thoi gian bao gbm sé luong
don vi thoi gian duge 14p lich bdi DCI. _ _

Theo thiét ké kha thi, thong tin tdng hop don vi thoi gian bao gdm liéu kénh
mang duoc tao cau hinh c6 hoic khong c6 viée tong hop don vi thoi gian va/hodc
bao gdm sb lugng cac don vi thoi gian duge tbng hop duoc tao ciu hinh cho

kénh mang.
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Khia canh thir mudi mot dé xuét hé thdng truyén thong, trong d6 hé théng
truyén théng bao gdm thiét bi du cubi theo khia canh thir chin va thiét bi mang
theo khia canh thir muoi.

Khia canh thtt mudi hai @& xuét thiét bi diu cubi, trong dé thiét bi dau cudi
c6 thé trién khai chirc nang cuia thiét bi diu nhan & phuong phép theo phuong 4n
thure hién néu trén, chirc ning c6 thé dugc trién khai bang phin cimg hoic bing
phén cimg thuc thi phin mém turong tng, va phan ctig hodc phin mém bao gdm
mot hodc nhiéu mddun twong tmg vé6i chirc ning néu trén. |

Theo thiét k& kha thi, thiét bi ddu cubi bao gdm b xit Iy, bd nhd, duong
truyén, va giao dién truyén thong, trong d6 bd nhé luu trir 1énh méy tinh thuc thi
dugc; by xtt ly duge két nbi véi bo nhé béng dudng truyén; va khi thiét bi chay,
bd xir 1y thuc thi 1€énh may tinh thuc thi dugc ma dugc luu trit trong bd nhd, sao
cho thiét bi thuc thi phuong phép x4c dinh thong tin phan hdi theo trién khai kha
thi bat ky ctia khia canh thir nhat.

Theo thiét ké kha thi, thiét bi dau cudi c6 thé 14 vi mach, va vi mach bao gff)m
khéi xir Iy. M6t cach tiy chon, vi mach con bao gbm khdi luu trit, va vi mach ¢6
thé dugc tao cAu hinh dé thuc hién phuong phap xac dinh thong tin phan héi theo
trién khai kha thi bit ki ctia khia canh thit nhat.

Khia canh thir muoi ba dé xuét thiét bi mang, trong d6 thiét bi mang cé thé
trién khai chirc ning cua thiét bi du nhan & phuong phép theo phuong 4n thuc
hién néu trén, chirc ning c6 thé duoc trién khai bang phan cting hoic bing phin
ctng thyc thi phan mém twong tmg, va ;phz‘in cing hoac phén mém bao gdm mot
hoZc nhiéu modun twong tmg v6i chirc ning néu trén. ,

Theo thiét ké kha thi, thiét bi mang bao gém bd xr ly, bd nhéd, duong truyén,
va giao dién truyén théng, trong d6 bd nhé luu trit 1énh mdy tinh thuc thi dugc;
b6 xir Iy duge két ndi véi bd nhé bang dudng truyén; va khi thiét bi chay, bd xir
ly thuc thi 1énh mdy tinh thuc thi dugc ma dugc luu trit trong b nhé, sao cho
thiét bi thuc thi phwong phap xéac dinh thong tin phan hdi theo trién khai kha thi
bat ky ciia khia canh thtt hai. |

Theo thiét ké kha thi, thiét bi mang 6 thé 1a vi mach, va vi mach bao gdm

khoi xt ly. Mot cach tuy chon, vi mach con bao gom khoi luu trit, va vi mach ¢6
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thé dugc tao cAu hinh dé thue hién phuong phéap x4c dinh thong tin phan hdi theo
trién khai kha thi bat ky cta khia canh thit hai.

Khia canh thit mudi bdn d& xudt thiét bi diu cudi, trong do thiét bi dau cubi
c6 thé trién khai chtrc ning ciia thiét bi ¢iu nhan & phuong phép theo phuong 4n
thwe hién néu trén, chirc nang c¢6 thé duoc trién khai bang phan cting hoic bing
phén ctmg thuc thi phan mém turong tng, va phin cting hoic phan mém bao gdm
mot hodc nhiéu modun twong Gng véi chirc ning néu trén.

Theo thiét ké kha thi, thiét bi dau cudi bao gdm bd xir 1y, bd nhd, chiemg
truyén, va giao dién truyén thong, trong d6 by nhd luu trit 1énh may tinh thure thi
dugc; bo xit Iy duge két ndi véi bd nhé bing dudng truyén; va khi thiét bi chay,
bd xir Iy thuc thi 1énh may tinh thyc thi dugc ma duge luu trir trong bd nhd, sao
cho thiét bi thyc thi phwong phép x4c dinh thong tin phan hdi theo trién khai kha
thi bat ky ctia khia canh thi ba.

Theo thiét ké kha thi, thiét bi d4u cudi c6 thé 1a vi mach, va vi mach bao gdm
khéi xt ly. M6t cach tity chon, vi mach con bao gém khdi luu trix, va vi mach ¢6
thé dugc tao ciu hinh dé thuc hién phuong phép xéc dinh thong tin phan hdi theo
trién khai kha thi bat ky ctia khia canh tht ba. 7

Khia canh thir mudi ndm d& xuét thiét bi dau cuéi, trong do thiét bi dau cudi
c6 thé trién khai chirc nang ctia thiét bi ddu nhan & phuong phép theo phuong 4n
thwe hién néu trén, chie ning c6 thé dugce trién khai bing phin cimg hoic bing
phén ctng thyc thi phin mém twong tmg, va phan ctig hogc phan mém bao gdm
mot hodc nhidu méduns twong Gng véi chirc ning néu trén. _

Theo thiét k& kha thi, thiét bi ddu cubi bao gém bd xir 1y, bd nhé, duong
truyén, va giao dién truyén théng, trong d6 bd nhé luu trit 1énh mdy tinh thuc thi
dugc; bd xr ly dugc két nbi v6i bd nhé bang duong truyén; va khi thiét bi chay,
bd xtr ly thuce thi 1énh may tinh thuc thi duge ma duge luu trit trong bd nhé, sao
cho thiét bi thuc thi phwong phap x4c dinh thong tin phan héi theo trién khai kha
thi bat ky ctia khia canh th{ tu.

Theo thiét ké kha thi, thiét bi dAu cudi c6 thé 1a vi mach, va vi mach bao g6m
khéi xtr Iy. Mot cach tity chon, vi mach con bao gbm khéi Iuu trit, va vi mach ¢6

thé dugc tao cdu hinh dé thuc hién phuong phép x4c dinh thong tin phan hdi theo
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trién khai kha thi bat ky cta khia canh thir tur.

Khia canh thir mudi sau d& xuét thiét bi ddu cudi, trong d6 thiét bi ddu cudi
c6 thé trién khai chirc nang cia thiét bi diu nhan & phwong phép theo phuong an
thuc hién néu trén, chirc ning c¢6 thé dugc trién khai bang phan cimg hoic bing
phén cimg thuc thi phin mém twong Gmg, va phan cting hoic phin mém bao gdm
mot hodc nhidu moduns tuong tng véi chirc ning néu trén.

Theo thiét ké kha thi, thiét bi ddu cudi bao gdm bd xtr Iy, bd nhd, dudng
truyén, va giao dién truyén thong, trong d6 bd nhd luu trir 1énh may tinh thuc thi
dugc; bd xir ly duge két ndi v6i bd nhé bang dudng truyén; va khi thiét bi chay,
bd xtr ly thuc thi 1énh may tinh thuce thi duge ma duge luu trit trong bd nhé, sao
cho thiét bi thyc thi phuong phép x4c dinh théng tin phan hdi theo trién khai kha
thi bit ky ctia khia canh thir nam.

Theo thiét ké kha thi, thiét bi dau cudi c6 thé 1 vi mach, va vi mach bao gdm
khéi xt ly. Mot cach tiy chon, vi mach con bao gém khéi Iuu trir, va vi mach ¢6
thé dugc tao ciu hinh dé thuc hién phuong phap xac dinh théng tin phan hdi theo
trién khai kha thi b4t ky ctia khia canh tht nam.

Khia canh thir mudi bay dé xuét thiét bi diu cudi, trong do thiét bi dau cubi
c6 thé trién khai chirc ning cua thiét bi ddu nhan & phuong phap theo phuong an
thue hién néu trén, chirc ning c6 thé duoc trién khai bang phan cimg hoic bing
phan cing thye thi phan mém tuong tmg, va phan cimg hodc phin mém bao gdm
mot hodc nhidu moduns twong tng véi chirc nang néu trén.

Theo thiét ké kha thi, thiét bj ddu cudi bao gdm b xt Iy, bd nhé, dudng
truyén, va giao dién truyén thong, trong d6 bd nhé luu trit 1énh may tinh thuc thi
dugc; b xtr Iy duoce két ndi véi bd nhé bang duong truyén; va khi thiét bi chay,
bd xtr ly thuce thi 1€énh méy tinh thyc thi dugc ma dugc luu trit trong bd nhd, sao
cho thiét bi thuc thi phuong phép x4c dinh thong tin phan hdi theo trién khai kha
thi bit ky cua khia canh thir sau.

Theo thiét ké kha thi, thiét bi du cudi c6 thé 1 vi mach, va vi mach bao g@)m
khdi xir Iy. Mot cach tily chon, vi mach con bao gdm khéi luru tri, va vi mach c6
thé dugc tao cau hinh dé thuc hién phuong phéap x4c dinh thong tin phan hdi theo
trién khai kha thi bit ky cta khia canh thir sau.
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Khia canh thir mudi tim dé xut thiét bi dau cudi, trong do thiét bi ddu cudi
c6 thé trién khai chtrc ning ctia thiét bi diu nhin & phwong phap theo phuong 4n
thure hién néu trén, chirc ning c6 thé dugce trién khai bang phan cimg hodc bing
phén ctng thire thi phdn mém tuong Gmg, va phin ctrng hodc phan mém bao gdém
mot hoic nhiéu médun trong Gmg véi chirc ning néu trén.

Theo thiét k& kha thi, thiét bi ddu cudi bao gdm bd xit 1y, bd nh, duong
truyén, va giao dién truyén thong, trong dé bo nhé luu trit [€nh may tinh thuce thi
duoc; bo xir 1y duoc két ndi véi bo nhd by using dudng truyén; va khi thiét bi
chay, bd xit ly thuc thi Iénh may tinh thyc thi dugc ma dugce luu trit trong bd nhd,
sao cho thiét bi thuc thi phuong phép xac dinh thong tin phan hdi theo trién khai
kha thi bt ky ciia khia canh thir bay.

Theo thiét ké kha thi, thiét bi dau cubi c6 thé 1a vi mach, va vi mach bao gém
khéi xir Iy. M6t cach tiry chon, vi mach con bao gdm khéi luu trix, va vi mach c6
thé dugc tao ciu hinh dé thuc hién phuong phép x4c dinh thong tin phan hoi theo
trién khai kha thi bit ky ctia khia canh thir bay.

Khia canh thit mudi chin d& xuét thiét bi dau cudi, trong do thiét bi diu cubi
c6 thé trién khai chirc ning cua thiét b diu nhan & phuong phéap theo phuong an
thuc hién néu trén, chirc ning c6 thé dugc trién khai bang phan cimg hodc bing
phan cimg thyc thi phdn mém tuong (mg, va phin ctng hodc phin mém bao g6m
mot hoic nhiéu médun twong tmg véi chirc ning néu trén.

Theo thiét ké kha thi, thiét bj dau cudi bao gdm bd xit 1y, bd nhé, duong
truyé‘n, va giao dién truyén thong, trong d6 by nhé luu trir I€énh may tinh thyc thi
dugec; bo xir ly dugce két nbi v4i bo nhé béng dudng truyén; va khi thiét bi chay,
bd xur ly thyc thi 1énh mdy tinh thuc thi duge ma duge luu trit trong bd nhé, sao
cho thiét bi thuc thi phuong phép xé4c dinh thong tin phan hdi theo trién khai kha
thi bt ki ctia khia canh thir tim.

Theo thiét k& kha thi, thiét bi diu cudi c6 thé 1a vi mach, va vi mach bao gdm
khdi xtr ly. Mdt cach tuy chon, vi mach con bao gf”)m khdi luu trit, va vi mach co
thé duoc tao ciu hinh dé thyc hién phurong phap xé4c dinh thong tin phan hdi theo
trién khai kha thi bit ky ctia khia canh thir tdm.

Khia canh tht hai muoi dé xudt vat luu trix may tinh doc dugc, bao gdm 1énh
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may tinh doc dugrc, trong d6 khi may tinh doc va thuc thi 1€énh may tinh doc dugc,
may tinh thuc hién phuong phéap theo trién khai bit ky ctia khia canh thir nhét.

Khia canh thir hai muoi mbt dé xuét vat luu trix may tinh doc dugc, bao gém
1énh may tinh doc dugc, trong d6 khi may tinh doc va thuc thi 1énh may tinh doc
dugc, may tinh thuc hién phuong phép theo trién khai bat ky ciia khia canh thir
hai. “

Khia canh tht hai muoi hai dé xuét vat luwu trie may tinh doc duogc, bao gém
1énh may tinh doc dugc, trong d6 khi may tinh doc va thyuc thi Iénh may tinh doc
duoc, may tinh thuc hién phuong phép theo trién khai bét ky ciia khia canh thi
ba.

Khia canh thit hai muoi ba dé xuét vét luu trit may tinh doc dugc, bao gdm
1énh may tinh doc duogc, trong do6 khi may tinh doc va thyc thi Iénh may tinh doc
duoc, may tinh thuc hién phuong phép theo trién khai bat ky cta khia canh thir
tu.

Khia canh thit hai muoi tur d& xudt vat luu trit may tinh doc dugc, bao gdbm
1énh mdy tinh doc dugrc, trong d6 khi may tinh doc va thyc thi Iénh mdy tinh doc
dugc, may tinh thuc hién phuong phép theo trién khai bt ky ctia khia canh thi
nim.

Khia canh th hai muoi nam dé xudt vt luu trit may tinh doc duoc, bao gdm
1énh may tinh doc duogc, trong d6 khi may tinh doc va thyuc thi 1énh méy tinh doc
duge, méay tinh thuc hién phuong phép theo trién khai bat ky ciia khia canh thir
sau.

Khia canh thtr hai muoi sdu d& xuit vat luu trir may tinh doc duoc, bao gbém
1énh may tinh doc duogc, trong d6 khi may tinh doc va thyc thi 1énh may tinh doc
dugc, may tinh thuce hién phuong phap theo trién khai bat ky cuia khia canh thi
bay.

Khia canh thr hai muoi bay dé xuét vat luu trix may tinh doc dugc, bao gém
1énh may tinh doc dugc, trong d6 khi mdy tinh doc va thyc thi 1énh mdy tinh doc
duge, may tinh thuce hién phuong phap theo trién khai bat ky ctia khia canh thir
tam.

Khia canh thir hai muoi tim dé xudt san phdm chuong trinh may tinh, bao
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gém lénh may tinh doc dugc, trong d6 khi may tinh doc va thuc thi I[énh may
tinh doc dugc, may tinh thuc hién phuong phép theo trién khai bit ky cia khia
canh thr nhét.

| Khia canh th hai muoi chin d& xuit san phidm chuong trinh mdy tinh, bao
gbdm 1énh may tinh doc duoc, trong d6 khi may tinh doc va thyc thi 1énh may
tinh doc duoc, mé}; tinh thuc hién phu:o*ng'phép theo trién khai bt ky ctia khia
canh thir hai.

Khia canh thir ba mﬁci @& xuét san pham chwong trinh may tinh, bao gdm
1énh may tinh doc dugc, trong d6 khi may tinh doc va thuc thi 1énh may tinh doc
dugc, may tinh thuc hién phuong phap theo trién khai bat ki ctia khia canh thi
ba.

Khia canh thir ba muoi mét d& xuit san phdm chuong trinh mdy tinh, bao
gém l1énh may tinh doc duoc, trong d6 khi may tinh doc va thyc thi 1énh may
tinh doc dugc, may tinh thuc hién phuong phép theo trién khai bit ki cia khia
canh thir tu.

Khia canh thit ba muoi hai dé xuét san phdm chuong trinh may tinh, bao gdm
1énh mdy tinh doc dugc, trong d6 khi may tinh doc va thuc thi 1énh may tinh doc
dugc, may tinh thufc hién phuong phap theo trién khai bt ky ctia khia canh tht
nam.

Khia canh thir ba muoi ba d& xuét san phidm chwong trinh may tinh, bao gdm
1énh mdy tinh doc dugc, trong d6 khi may tinh doc va thyc thi 1énh may tinh doc
duoc, may tinh thyc hién phuong phap theo trién khai bat ky cta khia canh th
sau.

Khia canh thtr ba muoi tu dé xuit san phdm chuong trinh may tinh, bao gdm
1énh mdy tinh doc dugc, trong d6 khi may tinh doc va thuc thi 1énh may tinh doc
duge, mdy tinh thuc hién phuong phap theo trién khai bit ky ctia khia canh thir
bay.

Khia canh thit ba muoi nim d& xuét san phim chwong trinh may tinh, bao
gbm 1énh may tinh doc duoc, trong d6 khi may tinh doc va thuc thi 1énh may
tinh doc dugc, may tinh thuc hién phuong phéap theo trién khai bt ky cua khia
canh th tam.
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M5 ta vin tit cdc hinh vé
Fig.1 12 so db cAu tric cua kién trac hé thdng theo sang ché;
Fig.2 12 Iuu dd ctia phuong phap xéac dinh théng tin phan hdi theo sang ché;
Fig.3 1a so dd b tri cac don vi thoi gian theo sang ché;
Fig.4 14 so db bd tri cac don vi thoi gian theo sang ché;
Fig.5a 14 so dd bb tri cac don V1 thoi gian theo sang ché;
Fig.5b 12 so dd bd tri cac don vi thoi gian theo sang ché;
Fig.5¢ 14 so d0 b tri cac don vi thoi gian theo sang ché;
Fig.6a 12 so dd b tri thong tin phan hdi theo sang ché;
Fig.6b 1a so dd bb tri thong tin phan hdi theo sang ché;
Fig.7a 12 so dd b tri thong tin phan hdi theo sang ché;
Fig.7b 1a so dd b tri théng tin phan hdi theo sang ché;
Fig.8a 12 so d6 bd tri cac don vi thoi gian theo sang ché;
Fig.8b 1 so dd bd tri cac don vi thoi gian theo sang ché;
Fig.9a 12 so db b tri thong tin phan hdi theo sang ché;
Fig.9b 13 so d b tri thong tin phan hdi theo sang ché;
Fig.10 1a Iru dd cta xac dinh thong tin phan hoi theo sang ché;
Fig.11 12 so @ bé tri thong tin phan hdi theo sang ché;
Fig.12 1a so d6 bb tri thong tin phan hdi theo sang ché;
Fig.13 13 so d6 bd tri thong tin phan hdi theo séng ché;
Fig.14 12 so dd bb tri cac don vi thoi gian theo sang ché;
Fig.15 1a so dd bd tri cac don vi thoi gian theo sang ché;
Fig.16 1a so dd b tri cac don vi thoi gian theo sang ché;
Fig.17 14 so @b b tri cac don vi thoi gian theo sang ché;
Fig.18 14 so dd bd tri cac don vi thoi gian theo sang ché;
Fig.19 14 so dd b tri cac don vi thoi gian theo sang ché;
Fig.20 12 so db bb tri cac don vi thoi gian theo sang ché;
Fig.21 12 so d0 cAu tric cia thiét bi ddu cubi theo sang ché; va

Fig.22 13 so d0 cAu tric ciia thiét bi mang theo sang ché.
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MB& ta chi tiét sing ché

Phan sau mo ta cac giai phap k§ thuat ciia sang ché dua vao cac hinh v& di
kém theo sang ché. Phuong phéap hoat dong cu thé & phwong phap cac phuong
an thuc hién cling c6 thé dugc ap dung cho thiét bi theo phuong &n thyc hién
hodc hé thdng theo phuong an thuc hién. Trong céc phan mb ta ciia sang dhé, trir
khi ¢6 thong bao khéc, “cac” chi bo it nhit hai. |

Céc kién trac va céc kich ban dich vu dugc mo ta theo sang ché s& mo ta ro
rang hon cac giai phap k¥ thuat theo sang ché, nhung khong gi6i han cac giai
phép k¥ thuat theo sang ché. Ngudi c6 hiéu biét trung binh trong linh virc ¢6 thé
biét rﬁng do céc kién truc mang tién hoa va kich ban dich vu méi xuét hién, céc
giai phap k¥ thuit theo sang ché con dugc 4p dung cho van dé ky thuat tuong tyr.

Fig.1 14 so d0 ctia kién trac mang kha thi ap dung dugc cho sang ché. Kién
tric mang bao gém it nhit mot thiét bi dau nhan 10, va thiét bi diu nhén 10
truyén thong véi thiét bi dau truyén 20 qua giao dién vo tuyén. Dé 13 rang, Fig.1
thé hién chi mot thiét bi ddu nhan va mot thiét bi diu truyén. Trong kién triic
mang, thiét bi diu nhén c6 thé 1a thiét bi dau cubi, va thiét bi dau truyén c6 thé
1a BS. Dé dé mé ta, “thiét bi ddu cubi” va “BS” c‘ﬁrqc sir dung trong cac phin md
ta cac tha tuc tiép theo ciia phuong phéap hoat dong.

Thiét bi dau cubi 1a thiét bi c6 chirc ning truyén/nhan khong day, va thiét bi
dau cudi c6 thé dugce trién khai trén mat dat, chfmg han, thiét bi trong nha, thiét
bi ngoai troi, thiét bi cdm tay, hoic thiét bi trong xe, hodc c¢6 thé duoc trién khai
dudi mit nude (ching han, trén tau thiy), hodc c¢6 thé trién khai trén troi (ching
han, trén may bay, khinh khi ciu, hodc vé tinh). Thiét bi ddu cubi c6 thé 1a dién
thoai di dong, mdy tinh bang (pad), may tinh c¢é chirc ning truyén/nhan khong
day, thiét bi dau cudi thuc té 4o (virtual reality, VR), thiét bi diu cudi thuc té tang
cudng (augmented reality, AR), thiét bi dau cudi khong day trong didu khién
cong nghiép, thiét bi ddu cudi khong ddy trong xe tur 14i, thiét bi dau cudi khong
day trong y té tir xa, thiét bi dau cubi khong day trong lu6i thong minh, thiét bi
du cubi khong ddy trong an toan van tai, thiét bi diu cudi khong day & thanh

phé théng minh, thiét bi diu cudi khéng day & nha théng minh, hodc tuong tu.
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BS 1a thiét bi ma két ndi thiét bj ddu cudi v6i mang khéng day. BS bao gdm
nhung khéng bi giéi han & nit B tién hoa (evolved Node B, eNB), eNB tai gia
(ching han, (home evolved nodeB, HNB)), khéi bang gbc (baseband unit, BBU),
gNodeB (g nodeB, gNB), diém truyén/nhan (transmitting and receiving point,
TRP), diém truyén (transmitting point, TP), hodc twong tw. Ngoai ra, BS c6 thé
con bao gbdm diém truy nhap Wi-Fi (access point, AP) hoic tuong tur.

Hién tai, hé thong LTE bao gém hai ché do truyén: song cong phan chia tan
sb (frequency division duplexing, FDD) va song cong phan chia thoi gian (time
diviéion duplexing, TDD). Theo cach thirc FDD xéc dinh thong tin phan hdi, &
don vi thoi gian (don vi thoi gian LTE 14 khung phu) n, BS gtri dit liéu DL dén
thiét bj dau cubi; va thiét bi ddu cudi phan hdi, & don vi thoi gian (n+4), lidu
thong tin phan hdi c¢6 duoc nhin dung. Néu dit lidu bao gdm chi mot TB, thiét bi
du cudi phan hoi thong tin phan hdi mét bit; hodc néu c6 hai TB (hai tir ma)
trong nhiéu diu vao nhiéu ddu ra (multiple-input multiple-output, MIMO), thiét
bi d4u cudi phan hoi thong tin phan hdi hai bit.

Tuy nhién, theo cach thirc TDD x4c dinh thong tin phan hdi, thiét bi dau cudi
do thay truyén dir liéu DL trong don vi thoi gian DL (n—k), va thiét bi dau cudi
gtri thong tin phan hdi trong don vi thoi gian UL n, trong d6 kek (liéu dir
lidu trong cac don vi thoi gian DL ¢6 dugc nhan ding can dugc phan hdi trong
mot don vi thoi gian UL do sb lugng cac don vi thoi gian UL twong dbi nhd),

nhu duge thé hién trong bang 1.

Bang 1
CAu hinh UL - | Pon vi thdi gian n
DL
0 |1 |2 3 4 516 |7 8 |9
0 - |- |6 - 4 - |- e -
- |- |76 4 - - |- 7.6 |4]-
5 - 18,7,4,6 |- - - - 08 7, |-
] 4,6
3 - |- 17611 6,5 5,4 |- |- |- -
- |- 12,8711 6,54,7| - - - - -
5 - ]13,12,9,8,7, | - - N R
5,4,11,6
6 - |- |7 7 5 - |- 7 7 |-
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Trong trudng hop cdu hinh TDD bang 1, don vi thoi gian 7 1a don vi thoi gian
UL (n=7), va théng tin phan hdi vé viéc lidu dit liéu DL trong don vi thoi gian
(n—k) (c6 thé biét ring k bang 7 hoc 6 theo Bang 1) ¢ dugc nhan ding, tic 1a,
thong tin phan hdi cho dit liéu DL trong don vi thoi gian 0 va don vi thoi gian 1,
c6 thé cin duoc phan hdi trong don vi thoi gian 7. Néu dir lidu duoc truyén dén
thiét bi dAu cubi bao gdm chi mot TB, thong tin phan hdi hai bit dugc phan hdi
trong don vi thoi gian 7; hoic néu c6 hai khéi TB (hai tir ma) trong MIMO, thong
tin phan hdi bén bit dugc phan hdi.

Két luan, trong hé théng TDD, thong tin phan hdi dé truyén trong mot hoic
nhiéu cac don vi thoi gian DL can duogc phan hdi trong mdi don vi thoi gian UL,
tap don vi thoi gian DL ¢6 trang thai nhin can dugc phan hdi dugc goi la ctra )
thoi gian (hodc cling duge goi 1 clra s8 bo hodc tap lién két (cac tap lién két)
theo sang ché), va s6 lugng don vi thdi gian duge bao gbm trong tap dugc goi Ia
kich thuéc cira sb thoi gian.

Ngoi ra, cira sb thoi gian theo sang ché c6 thé ¢6 hai cach hiéu sau.

1. Ctra 6 thoi gian 12 tip cac don vi thoi gian DL ¢6 thé mang PDSCH. Céc
bédo nhan HARQ (hybrid automatic repeat request acknowledgement, HARQ-
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ACK) cho két qua giai ma ctia cdc PDSCH c6 thé dugc mang trong mot doari '

UCI dich. Trong trudng hop ny, ctra s6 thoi gian ¢6 thé dugc x4c dinh lién quan
dén K1. Ching han, d6i véi UCI dich trong don vi thoi gian n, don vi thoi gian
sém nhit hodc trude nhat c6 thé trong cira s6 thoi gian tuong tng véi don vi thoi
gidn n 1a don vi thoi gian n—“Gia tri 16n nhét ctia K17, va don vi thoi gian méi
nhét hodc cubi ciing c6 thé trong cira sb thai gian twong tmg véi don vi thoi gian
n 1a don vi thoi gian n—“Gi4 tri nhé nhit cia K1”. Chéng han, d6i v6i don vi thoi
gian UL n, néu gia tri nhé nhéit ciia K1 bing 2 va gia tri 16n nhit cia K1 bing 6,
don vi thoi gian s6m nhét cia cira sd thoi gian twong ting v6i don vi thoi gian
UL n 12 don vi thoi gian n—6, va don vi thoi gian cudi cling cua ctra s6 thoi gian
c6 thélaf don vi thoi gian n—2. K1 1a mdi quan hé thoi gian gitta don vi thoi gian
dé truyén PDSCH va don vi thoi gian dé truyén kénh diéu khién UL vat ly
(physical uplink control channel, PUCCH) hoéc kénh chia sé¢ UL vét ly (physical
uplink shared channel, PUSCH). PUCCH hodc PUSCH dugc st dung dé truyén
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thong tin phan hdi hodc UCI cho dir liéu. Cu thé 13, néu dit liéu DL dugc giri
trong don vi thoi gian tht n trén PDSCH, don vi thoi gian dugc st dung dé truyén
théng tin ACK tuong g v6i dit liéu DL trén PUSCH hodc PUCCH la don vi
thoti gian thr (n+K1).
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2. Cira sb thoi gian 12 tp céc don vi thoi gian DL ma c6 thé mang cac PDCCH.

Cac HARQ-ACK cho két qua giai mi cta cac PDSCH duge lap lich bai cac
PDCCH c6 thé dugc mang trong mot doan UCI dich. Trong trudng hop nay, cira
sd thoi gian ¢6 thé duoc xac dinh lién Quan dén K1 va KO. Ching han, d6i voi
UCI dich trong don vi thoi gian n,-don vi thoi gian sém nhét hodc trude nhat c6
thé trong cira s6 thoi gian tuong tmg véi don vi thoi gian n 1a don vi thoi gian
n—*Gi4 tri 16n nhét cia K1”—Gia tri 16n nhét cia K0, va don vi thoi gian méi
nhét hodc cubi ciing c6 thé trong cifa s6 thoi gian tuong ing véi don vi thoi gian
n 1a don vi thoi gian n—“Gi4 tri nhé nhét cia K17—“Gi4 tri nho nhét cia K0”.
Chéng han, d6i v6i don vi thoi gian UL n, néu gia tri nhé nhét ctia K1 bing 2,
gid tri 16n nhat ciia K1 bang 6, gia tri nhé nhat ciia KO bang 0, va gid trj 16n nhat
ctia KO bing 4, don vi thoi gian sém nhat ciia clra s6 thoi gian tuong tng véi
don vi thoi gian UL n 1a don vi thoi gian n—6—4, va don vi thoi gian cubi cung
clia cira sd thoi gian c6 thé 1a don vi thoi gian n—2. KO ¢6 thé 1a mébi quan hé thoi
gian giita don vi thoi gian dé truyén PDCCH va don vi thoi gian dé truyén
PDSCH. Cu thé 13, néu thong tin 1ap lich duoc giri trén PDCCH trong don vi thoi
gian thir n, don vi thoi gian duge st dung béi PDSCH dugc 14p lich béi PDCCH
12 don vi thdi gian thtr (n+KO0).

Ctra s thoi gian LTE dugc cb dinh. N6i theo cach khac, cira s6 thoi gian
dugc xac dinh dua trén don vi thoi gian UL-DL TDD. Tuy nhién, ctra s6 thoi
gian hé théng NR c6 thé 14 dong va tao cAu hinh duge. Cu thé 13, K1 va K0 duoc
tao cdu hinh qua td hop cua diéu khién tai nguyén vo tuyén (radio resource
control, RRC) va DCI. Noi theo cach khac, tap céc gia tri kha thi cia K1 va/hodc
KO0 dugc tao cdu hinh qua bao hiéu RRC ban tinh, va sau d6 thong tin gid tri cu
thé cua K1 va/hoic KO duge théng bao qua bao hiéu DCI.

Trong khi tdng hop kénh mang (carrier aggregation, CA), thiét bi dau cubi c6

thé x4c dinh thong tin phan hdi dya trén sé lugng kénh mang dwgc tao cau hinh.
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Chéng han, thiét bj ddu cubi c6 thé x4c dinh thong tin phan hdi HARQ dwa trén
T-DAI va C-DAL

T-DAI c6 thé 13, trong cira sb thoi gian, téng sb lugng cap {kénh mang, don
vi thoi gian} duge 14p lich bdi PDCCH cho dén khi don vi thoi gian hién tai (va
¢6 thé con bao gdm sé luong PDCCH dugc str dung dé chi bao phién ban 1ap
lich ban tinh (semi-persistent scheduling, SPS)); hoic tdng s lugng phién truyén
PDSCH cho dén khi don vi thoi gian hién tai; hodc téng sb lugng phién truyén
PDSCH lién quan PDCCH (chéng han, phién truyén PDSCH dugc l4p lich béi
PDCCH) trong té bao dang phuc vu va/hoic cho.dén khi don vi thoi gian hién
tai, va/hodc, téng sb cdp {kénh mang, don vi thoi gian} cua cic PDCCH dugc
st dung dé chi bao phién ban SPS trong té bao dang phuc vu va/hoic cho dén
khi don vi thoi gian hién tai; hodc téng ) lugng PDSCH duogc 14p lich bai BS
va c6 cac PDCCH tuong tmg trong té bao dang phuc vu va/hodc cho dén khi don
vi thoi gian hién tai, va/hodc, téng s6 PDCCH dugc st dung dé chi bao phién
ban SPS trong té bao dang phuc vu va/hodc cho dén khi don vi thoi gian hién tai;
hozc s6 PDSCH dugc 14p lich boi BS trong té bao dang phuc vu vi/hoic cho dén
khi don vi thoi gian hién tai (trong d6 PDSCH la PDSCH c6 PDCCH tuong ting
va/hodc ¢c6 PDCCH dugec str dung dé chi bao phién ban SPS); hoic téng sb lugng
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don vi thoi gian dugc 14p lich bai BS trong té bao dang phuc vu va/hodc cho dén |

khi don vi thoi gian hién tai va trong d6 thuc hién truyén PDSCH (trong do
PDSCH la PDSCH c¢6 PDCCH tuong tng va/hodc PDCCH ma chi bdo phién
ban SPS). Luu y rang kénh mang'theo sang ché ciing c6 thé duge goi 14 t& bao.
C-DAI 13, trong ctra sb thoi gian, s§ cip duoc tich lily {kénh mang, don vi
thoi gian} dugc 1ap lich bai PDCCH cho dén khi don vi thdi gian hién tai (va c6
thé con bao gdm sb luong PDCCH dugc sir dung dé chi bao phién ban SPS);
hodc sb lugng tich lily PDCCH cho dén khi don vi thoi gian hién tai; hoic sb
lurong tich lily phién truyén PDSCH cho dén khi don vi thoi gian hién tai; hoac
sé luong tich liiy céc phién truyén PDSCH lién quan PDCCH (chéng han, phién
truyén PDSCH dugc 14p lich béi PDCCH) trong té bao dang phuc vu va/hoic
cho dén khi don vi thoi gian hién tai, va/hodc, sb luong tich Iy cip {kénh mang,

don vi thoi gian} ciia cac PDCCH dugc st dung dé chi bao phién ban SPS; hoic
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s6 lugng tich liiy cac PDSCH duogc 14p lich béi BS va ¢ cac PDCCH tuong tmg
trong té bao dang phuc vu va/hodc cho dén khi don vi thoi gian hién tai, va/hodac,
s& luong tich lily cac PDCCH dugc sir dung dé chi béo phién ban SPS trong té
bao dang phuc vu va/hoic cho dén khi don vi thoi gian hién tai; hodc sb luong
tich lity cac PDSCH duoc 14p lich boi BS trong té bao dang phuc vu va/hodc cho
dén khi don vi thoi gian hién tai (trong d6 PDSCH nay 1a PDSCH c¢6 PDCCH
turong tng vi/hodc c6 PDCCH dugce st dung dé chi bao phién ban SPS); hoic s
lugng tich lity don vi thoi gian duoc 1ap lich boi BS trong té bao dang phuc vu
va/hodc cho dén khi don vi thoi gian hién tai va trong d6 phién ;[ruyén PDSCH
dugc thuce hién (trong d6 PDSCH nay 1a PDSCH c6 PDCCH tuong tng va/hoic
PDCCH duoc sir dung dé chi bao phién ban SPS).

Nhu duge thé hién trong bang 2, BS tao ciu hinh nim kénh mang, va mdi
luéi 13 mot don vi thoi gian. Gia sir ring cira sd thoi gian HARQ bao gém bdn
don vi thoi gian, va luéi duge dién ddy D(m,n) 1a don vi thoi gian trong d6 thuc
hién truyén PDSCH. PDSCH hoic don vi thoi gian dugc 1ap lich bdi DCI D(m,n),
trong dé m 14 gié tri ctia T-DAI trong DCI ma 14p lich don vi thdi gian hoac
PDSCH, va n la gia tri cia C-DAI trong DCI ma I4p lich don vi thoi gian hodc
PDSCH. Gia st réng cac PDSCH hoac dit liéu dugc 1ap lich bdi DCI D(1,1),
D(3,2), D(4,4), va D(6,6) dugc nhan dung & ddu nhan, ring PDSCH hoic dit lidu
dugc 1ap lich béi DCI D(3,3) dugc nhan khong ding & diu nhan, va ring dau
nhan khéng do thdy DCI D(6,5). Trong don vi thoi gian thir nhét trong cira sb
thoi gian, dit liéu dugc 1ap lich trén chi kénh mahg 1, va do vay T-DAI=1 va C-
DAI=1. Trong don vi thdi gian th hai trong ctra s6 thoi gian, dit liéu duoc truyén
trén ca kénh mang 0 1in kénh mang 2, cdng phién truyén dit liéu trong don vi
thoi gian thi nhét, T-DAI=3, C-DAI bang 2 trén kénh mang 0, va C-DAI bang 3
trén kénh mang 2. C4c T-DAI va cac C-DAI trong don vi thdi gian thir ba va don
vi thoi gian tha tu ¢6 thé thu dugc tudn tir. Do v4y, thong tin phan hdi HARQ
cudi cling bao gdm sau bit (ma dugc xac dinh boi T-DAI dugc do thay cudi ciing
trong ctra s6 thoi gian, tic 13, 6), tirc 1, 110101. Chang han, 1 14 ACK, va 0 1a
NACK. Do thiét bj nhan khong do thiy DCI D(6,5), thiét bi nhén truéc hét anh
xa thong tin phan hdi cho cac PDSCH trong DCI dugc do thdy trén cac vi tri
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trong ing vai cac C-DAI (ch'fmg han, 4nh xa dit liéu dugc 14p lich béi DCI D(1,1)
vao bit thir nhat, ttrc 13, ACK(1)), va vi tri con lai duge dién khéng chira thong
tin (vi tri trong tmg vai C-DAI=5, tirc 13, bit thir 5) duoc dién bing NACK. Day
12 uu diém cta co ciu DAL ttc 13, ton hao g61 dit liéu co thé dugc do théy, nho
d6 tranh khong nhét quan hiéu biét théng tin phan hdi gitta BS va UE. PDSCH
hoic TB twong tmg duoc dém trudce trong mién tin sb va sau d6 trong mién thoi
gian. No6i theo cach khac, T-DAI va C-DAI dugce dém trude trong mién tin sb va
sau d6 trong mién thoi gian. HARQ-ACK cuia TB twong tmg véi DCI ¢6 gid tri
DAI 1a D(1,1) 1a bit tht 1, HARQ-ACK cua TB tuong tng véi DCI ¢6 gia tri-
DAI 14 D(3,2) 12 bit thit 2, va v.v.. Luu ¥ rang DAI duoc dém trude trong mién
tan s va sau d6 trong mién thoi gian.

Luuy réng cacgiatri 1,2, 3,4, 5, va 6 cua T-DAI va C-DAI trong vi du cta
sang ché chi dugc str dung dé d& mé ta & ddy. Trong giao thirc, thong tin chi bao
trong DCI tity thudc vio sb lugng bit clia cac truomg T-DAI va C-DAI trong DCI.
Chang han, trong LTE, gi4 st ring trudng T-DAI va truong C-DAI ma mbi
trrdong bao gdm hai bit, trong d6 1 duge biéu dién bang 00, 2 dugc biéu dién
bang 01, 3 dugc biéu dién bang 10, 4 dugc biéu din bang 11, 5 dugc biu dién
: béng 00, 6 dugc biéu dién béng 01, vav.v.. Do véy,.khi gid tri cu thé ciia T-DAI
duoc tinh toan, sb 1an lap lai can dugc xem xdét. Chéng han, néu trudong T-DAI
dugce lap lai mot 1an va truong T-DAI bang 01, chi béo ring gia tri cia T-DAI
béng 6; hodc né'u‘ truong T-DAI duogc 13p lai hai 1an va truong T-DAI béng 10,
chi bdo ring gi tri ciia T-DAI bang 11. Didu tuong tr ding v6i C-DAL va cc
chi tiét khong dugc lap lai. Dé biét chi tiét, tham khao bang 3.

Béng 2
CCOo D(3,2) Pung
CC1 D(1,1) Pung D(4,4) dung | D(6,5) Thit lac
D(3,3) D(6,6)
ce2 Khéng ding | Plng
CC3
CC4
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Bang 3

Thong tin | Gia tri C- | Gia tri C-DAI/T-DAI thuc Y (so luong phién truyen
truong DAU/T-DAI PDSCH lién quan PDCCH (ching han, phién truyen
DAI twong tng véi | PDSCH dugc 14p lich bai PDCCH), va/hoac, sO cap
trudng DAI {kénh mang, don vi thoi gian} cia PDCCH dugc st
dung d& chi béo phién ban SPS)

0,0 1 modY - 1,4)+1=1
0,1 2 mod ¥ ~1,4)+1=2
1,0 3 mod¥ -1,4)+1=
1,1 4 modY -1,4)+1=

Dé giam cac chi phi bd sung diéu khién 1ap lich va cac chi phi bd sung chuyén
dbi truyén UL/DL TDD, viéc st dung don vi thoi gian ngin hon dugce xem xét,
va do vay lap lich da don vi thoi gian, hodc dugc goi la téng hop don vi thoi gian,
6 thé dugc dua vao NR. Cu thé 13, mot doan DCI c6 thé 1ap lich cac don vi thoi
gian, va mdi don vi thoi gian c6 thé mang mot TB hodc hai TB. R& rang 13, cac
chi phi bd sung diéu khién DCI c6 thé thip hon cac chi phi trong trudng hop
trong d6 mot don vi thoi gian dugc 18p lich bdi mot doan DCI. Do mdt doan DCI
18p lich mdt don vi thoi gian trong hé théng truyén thong DL da biét, kich ban
trong d6 mdt doan DCI 14p lich cac don vi thoi gian khong duge xem xét theo
giai phap k§ thuat da biét. Sau khi l4p lich da don vi thoi gian hodc tong hop don
vi thoi gian duoc dua vao, vn dé tiép sau cdn dugc gidi quyét cép thiét: Cach
thire thiét ké thong tin phan hdi HARQ @& dam béo nhét quéan hiéu biét (bao gdm
nhit quan s luong bit ciia thong tin phan hdi va nhat quan cac két qua giai ma
cho dit liéu trong cac don vi thoi gian twong Gng véi sb lugng bit) giita dau truyén
va diu nhan trong kich ban hd tro s6 lugng linh hoat cta cac don vi thoi gian
duoc téng hop, nh¢ do tranh xuit hién nhiéu loan va dam bao do tin cay va do
dn dinh truyén thong. Ching han, gia st rang thiét bi nhan nhan hai doan DCI
trong ctra s6 thoi gian, ring T-DAI bang 3 va C-DAI bing 1 trong mot doan DCI,
va ring T-DAI bing 3 va C-DAI bang 3 trong doan con lai ctia DCI. Theo giai
phép k¥ thuat da biét, thiét bi nhan c6 thé xac dinh ring mot doan DCI ¢6 thé bi
thit lac, va ring T-DAI bang 3 va C-DAI bing 2 trong DCI bi that lac. Tuy nhién,
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thiét bi nhan khong biét kénh mang cu thé ma tuong tng véi DCI bi thit lac va
s6 luong don vi thoi gian/PDSCH/TB dugc 1ap lich boi DCI bi that lac. Két qua
13, thiét bi nhan khong biét s luong bit ma thyuc su can duge phan hdi, va khong
biét thong tin bit trong tmg nio cin dugc dién diy bang NACK hoic truyén gian
doan (Discontinuous transmission, DTX). Diéu nay din dén khong nhit quan
hiéu biét gifra dau truyén va diu nhan, xuét hién nhiéu loan, va do dn dinh truyén
thong kém.

Dua vao cac phin md ta néu trén, phin sau néu chi tiét phuong phép xac dinh
thong tin phan hdi theo sang ché.

Théng tin phan hdi theo sang ché c6 thé dugc hiéu hoic dugc trinh bay dudi

~ACK ~ACK ~ACK

dang chudi bit HARQ-ACK %0 %1 > %01 trong d6 o™ bidu dién sb

~ACK
luong bit cta thong tin phan hdi,va %  biéu dién thong tin bit HARQ-ACK

& vi tri cda bit thi i.

Phuong 4n thuc hién thir nhat
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Fig.2 thé hién phuong phap x4c dinh thong tin phan hdi theo sing ché.

" Phuong phép 4p dung dugc cho kién triic hé thdng dugc thé hién trén Fig.1, va
bao gdm céc bude sau.

Budc 201: BS guri thong tin didu khién, trong d6 thong tin diéuA khién bao
gbm thong tin tdng hop don vi thoi gian va thong tin chi bio DAL, va thong tin
chi bdo DAI bao gbm it nhit mot loai thong tin chi bdo T-DAI va thong tin chi
bao C-DALI.

Theo phuong 4n thuc hién clia sang ché, thong tin tbng hop don vi thoi gian
va thong tin chi bao DAI dugc bao gdm trong thong tin diéu khién dugc giri boi
BS dén thiét bi ddu cudi c6 thé duoc phan phat bing mot doan thong tin diéu
khién. Chang han, ca thong tin tdng hop don vi thoi gian va thong tin chi bao
DAI dugc phan phét bang DCI. Theo cach khac, thong tin téng hop don vi thoi
gian va thong tin chi bao DAI c6 thé dugc bao gbm riéng ré& trong hai doan théng
tin didu khién. Ching han, BS giri bio hiéu RRC hoic DCI chung nhém dén thiét
bi dAu cubi, trong d6 bao hiéu RRC hoic DCI chung bao gdm thong tin téng hop

32



48328

don vi thoi gian; va BS giri DCI danh riéng UE dén thiét bj dau cudi, trong dé
DCI danh riéng UE bao gdm théng tin chi bao DAL Cu thé 13, c¢6 thé c6 hai
truong hop cho thong tin chi bdo DAL Trudng hgp 1: Thong tin chi bdo DAI bao
gdm chi trudng DA, va diéu nay tng dung duogc cho kich ban xac dinh mdt doan
kénh mang thong tin phan hdi (ching han, kich ban ctia chi mét kénh mang dugc
tao cdu hinh, hoz}c kich ban xac dinh fhéng tin phan hdi cho mdi kénh mang). Y
nghia vat Iy ciia thong tin chi bio DAI trong trudng hop nay gidng nhu ¥ nghia
ctia C-DAI néu trén. Trudng hop 2: Thong tin chi bao DAI bao gém théng tin
chi bdo T-DAI va théng tin chi bdo C-DAI néu trén. Truong hop thir hai méic
dinh phd bién & céc vi du theo cac phuong 4n thuc hién sang ché, trir khi c6 chi
bo khac, nhung diéu nay khong bi giéi han. D4i v6i trudong hop thir nhét, khai
niém cia sang ché c6 thé duogc st dung truc tiép. Tong hop don vi thoi gian c6
thé dugc hiéu nhu 12 viée cdc don vi thdi gian duge 18p lich béi mot doan DCL.
Trong hé théng LTE hién tai, mot doan DCI 1ap lich chi m&t don vi thoi gian DL.
V6i tién hoa cia cac hé thdng truyén théng, cho cac dich vu khic nhau (ching
han, cac dich vu thoi gian ngén) hodc lam viéc & bang tan s6 cao hon, don vi thoi
gian ngin hon va/hoic khoang cach kénh mang phu rong hon duoc dwa vao. P8
giam c4c chi phi b sung (ching han, cac chi phi bd sung DCI, hoic cac chi phi
bd sung khe khoang bao vé chuyén déi UL/DL TDD), BS c6 thé tao ciu hinh
viéc mot doan DCI 14p lich cac don vi thoi gian. S lugng don vi thoi gian duge
1ap lich boi DCI ¢6 thé duge goila s6 lugng cac don vi thoi gian dugc téng hop,
va mbi don vi thoi gian ¢6 thé mang mot TB (tao cu hinh mét tir mé, ching han,
trong kich ban cia MIMO véi 1 dén 4 16p) hoic hai TB (tao cdu hinh hai tir m3,
ching han, trong kich ban ctia MIMO véi 5 dén 8 16p), nhu duge thé hién trén
Fig.3. Theo cach khéac, cac don vi thoi gian dugc 14p lich c6 thé mang chi mot
TB (tao cAu hinh mot tir ma, chéng han, trong kich ban cia MIMO véi 1 dén 4
16p) hodc hai TB (tao cdu hinh hai tir ma, chéng han, kich ban cia MIMO véi 5
dén 8 16p), nhu dugc thé hién trén Fig.4. Sang ché chii yéu tap trung vao trudng
hop thir nhat, tirc 13, mdi don vi thoi gian c6 thé mang mét TB hoic hai TB. Do
vay, néu hé théng hd tro hai truong hop, trudng hop thur nhét mac dinh dugc st
dung (chang han, cdu hinh bio hiéu dugc xem xét trong trudng hop thir nhét),
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trir khi c6 chi bao khac.

Theo séng ché, don vi thoi gian c6 thé 1a khung phu, khoang thoi gian truyén
(transmission time interval, TTI) (mot TTI bang tong khoang thoi gian cta vai
khung phu hoic tong cua vai TTI bing khoang thoi gian cua mot khung phu),
mot ky hiéu mién thoi gian, cac ky hiéu mién thoi gian, mot khe, cac khe, mot
khe mini, cac khe mini, tb hép cua khe mini va khe,rté hop cda ky hi€u va khe,
t6 hop ctia khe mini va khe, hoic twong tu. S&-lugng ky hidu hodc khoang thoi
gian ciia tit ca cac don vi thoi gian khong can gidng nhau. Néu mét don vi thoi
gian mang PDSCH/PDCCH/UCI hoic twong tu, PDSCH/PDCCH/UCI c¢6 thé
khong can chiém ddy du céc ky hiéu mién thoi gian vi/hoic c4c tai nguyén mién
tan sd cta don vi thoi gian. Theo phuong 4n thuc hién sang ché, dbi véi cac y
nghia vat ly ctia thong tin chi bao T-DAI va thong tin chi bdo C-DAI, tham khéo
cac phin mb ta néu trén. Céc chi tiét khong dugc mo ta lai.

Luu ¥ ring, phan mo ta ma thong tin didu khién c6 thé bao gbm thong tin chi
béo T-DAI va thong tin chi bdo C-DAI dugc str dung. Trong tng dung cu thé,
céc tén co thé khong bi gi6i han & “T-DAI” va “C-DAI” gia sir s6 luong don vi
thoi gian c6 thé bi danh chi muc. Ngoai ra, theo giai phép trién khai cu thé, T-
DAI va C-DAI c6 thd khong cing tdn tai. Chi mot DAI c6 thé duge yéu ciu, ma
duoc goi la “DAI”. Céch thirc nay dic biét 4p dung cho kich ban Gng dung cta
xéc dinh thong tin phan hdi cho mdi kénh mang hoic kich ban tmg dung cta chi
mdt kénh mang dugc tao ciu hinh. Trir khi ¢6 chi bio khéc, phdn mé ta “thdng
tin didu khién bao gbém théng tin chi bao T-DAI va thong tin chi bdo C-DAI”
dugc st dung theo sdng ché, ma khong bi giéi han & d6. Ching han, phin moé ta
“thdng tin diéu khién bao gdm théng tin chi bao DAI” va tuong tur cling c6 thé
dugc st dung.

Budce 202: Thiét bi dau cudi thu duogc thong tin didu khién duoc gui béi BS,
va x4c dinh thong tin phan héi cho it nhdt mot TB dua trén théng tin tdng hop
don vi thoi gian va thong tin chi bado DAL

Thong tin phan héi cho it nhat mot TB 1a HARQ-ACK, tirc 13, chudi bit

~ACK ~ACK ~ACK

HARQ-ACK % %1 = %ucry cho TB.
Theo phuong 4n thuc hién séng ché, dua trén thong tin tdng hop don vi thoi
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gian khac, phan sau néu chi tiét thi tuc x4c dinh thong tin phan hdi cho it nhit
mot TB theo cac cach thirc.

Céch thuc 1

Theo c4ch nay, thong tin tdng hop don vi thoi gian bao gdm sb lwong don vi
thoi gian 16n nhat ma c6 thé duge 1ap lich béi mot doan DCI. Kich thude cia
thong tin phan héi lién quan dén sb lu’qng- 16n nhat cac don vi thoi gian duogc
téng hop duogc tao c4u hinh bdi BS. Do vay, khi thu dugc ) lugng don vi thoi
gian 16n nh4t ma c6 thé dugc 14p lich bi mot doan DCI, thiét bi ddu cudi c6 thé
xac dinh s lugng bit cia thong tin phan hdi cho it nhit mot TB dua trén thong
tin chi bao T-DAI va s6 lugng don vi thoi gian 16n nhat ma c¢6 thé dugce l4p lich
b6i mot doan DCL. Cu thé 13, thiét bi dau cudi c6 thé xac dinh s luong bit cia
thong tin phan hdi cho it nht mot TB dua trén tich sd cta thong tin chi bao T-
DAI va s lugng don vi thoi gian 16n nhit ma c6 thé dugc 14p lich boi mot doan
DCI. Céc vi du dugc mo ta nhu sau:

(1) Trong truong hop hai TB hodc hai tir md dugc tao cdu hinh trén it nhét
mot kénh mang hoic trong it nht mot don vi thoi gian (b6 khong gian bi v6 hiéu
héa néu bo khong gian can duoc xem xét, ching han, trén LTE, b6 khong gian
(spatialBundling) dugc gan bang false (sai) ‘hoaflc thong diép diéu khién dugc gui
boi thiét bi dau cudi dén BS khong vuot qua mot ngudng (ching han, dung lugng
ctia thong diép diéu khién UL)), s luong bit cudi cung 0" cla thong tin phan
hdi bang 2*T-DAI*N.

(2) Trong trudng hop cta hai TB hoic hai tir md dugc tao cdu hinh trén it
nhét mot kénh mang hodc trong it nhat mot don vi thoi gian va bo khong gian
dugc kich hoat (ching han, trong LTE, spatialBundlingPUCCH duoc gén bing
true (ding) hoic thong diép didu khién dugc guri boi thiét bi dau cudi dén BS
vuQt qui mdt ngudng (ching han, dung lugng cua thong diép didu khién UL)),
s luong bit cudi cing " ctia thong tin phan hdi 1a T-DAI*N.

*(3) Trong trudng hop ciia mdt TB hodc mdt tir ma duge tao ciu hinh trén moi
kénh mang hoic téng mbi don vi thoi gian, s6 luong bit cudi ciing 0" cta thong
tin phan hoi 1a T-DAI*N.

Nén Iuu y ring: 1. Trong cac truong hop néu trén, phan hdi nhém khéi ma
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(code block group, CBG) khéng dugc xem xét, tirc 13, gia st raing chi mot bit
duoc phan hdi cho mét TB hodc ring mot TB bao gdém chi mot CBG. Trong
trrdng hop trong d6 phan hdi CBG duge tao ciu hinh, sb lugng bit phan hdi hodc
s6 lugng CBG cho mdi TB cin duge xem xét thém dua trén sang Ché. 2. Néu
phién truyén PDSCH SPS duoc kich hoat va thiét bj nhin cin nhan PDSCH SPS
trong ctra sd thoi gian, thong tin két qua giai ma co thé d&qc phan hdi tiép cho
PDSCH SPS. 3. Dé d& mo ta, gia st réng mdt tr md hodc mdt TB duoc tao ciu

hinh, phan hdi CBG bi v6 hiéu hoa, khong phién truyén PDSCH SPS nao duge
| thuc hién, cic tham s cdu hinh (hé théng s6) cua tit ca cac kénh mang la gidng
nhau, va khoang thoi gian ctia cac don vi thoi gian 13 gidng nhau, trir khi c6 chi

béo khac. 4. Néu giéi han & sb luong bit thue cda truong T-DAI dugc xem xét,

L DL

gia tri thuc cia T-DAI 1a b+ Ve par trong dé rou 13 gia tri cua truong T-DAI
trong DCL j 1 j 14n 13p lai truong T-DAI va L tiy thudc vao sb lwong bit cia
trudng T-DAI Chang han, trong LTE, trong trudng hop hai bit, L tuong tng bing

36/107

4, hogc trong truomg hop bdn bit, L twong tmg biang 16 (dém L 14n 13 mot chu _

trinh). Diéu twong tu ding cho tit ca cac phuong 4n thuc hién trong ban mo ta,
va cac chi tiét khéng dugce mo ta lai.

Ngoai ra, phan mé ta “sb luong don vi thoi gian 16n nhit ma c6 thé duc_ré lap
lich bai mot doan DCI” theo sang ché c6 cac bién dich sau:

(1) Sau khi sé luong cac don vi thoi gian duoc téng hop duoc tao ciu hinh
qua bao hiéu 16p cao hon (chéng han, bao hi¢u RRC), sb luong don vi thoi gian
duoc 1ap lich boi mdi doan DCI ¢b dinh 12 sb lugng don vi thoi gian duoc téng
hop duoc tao cdu hinh through the bao hidu 16p cao hon. Do vy, “sb luong don
vi thoi gian 16n nhat ma c6 thé duoc l4p lich bdi mot doan DCI” ¢6 thé dugc hiéu
14 “sb lugng don vi thoi gian ma c6 thé dwoc 14p lich béi mot doan DCI”.

(2) Sau khi s6 luong cac don vi thoi gian dugc tdng hop duoc tao cdu hinh
qua bdo hiéu 16p cao hon (chfmg han, bao hi¢u RRC), s6 luong don vi thoi gian
dugc 1ap lich béi mdi doan DCI 1a bién thién, ching han, mdi doan DCI c6 thé
chi bio thong tin gia tri cda cdc don vi thoi gian dugc 1dp lich bdi DCI, gia s
rang gié tri nay nho hon hoic bang sb lugng don vi thoi gian duoc tdng hop duogc
tao cAu hinh qua bao hiéu 16p cao hon. Do vay, “sb lugng don vi thdi gian 16n
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nhit ma c6 thé dugc 14p lich bai mot doan DCI” c6 thé dugc hiéu nhu 13 “sd
lugng don vi thoi gian 16n nhét ma c6 thé duge 13p lich boi mot doan DCT™.

(3) Theo sang ché, thong tin tdng hop don vi thoi gian c6 thé khong chi dugc
chi bdo qua bdo hiéu trong minh, ma con thu duge ngdm. N6i theo cach khac,
s6 luong don vi thoi gian c¢6 thé khong chi dugc chi bdo qua béo hiéu tuong minh
ma con duge chi bio ngdm. Ching han, 4nh xa bit trong DCI c¢6 thé dﬁ(yc su
dung dé dai dién don vi thoi gian dwoc 1ap lich (1110 biéu dién viéc ba don vi
thoi gian thir nht duge 14p lich, sao cho thong tin s luong don vi thdi gian
va/hodc théng tin don vi thoi gian dugce 14p lich ¢6 thé thu duge ngdm). Trong vi
du khac, DCI vavhogc RRC ¢6 thé tao ciu hinh do 1&ch gitra don vi thoi gian bt
d4u dé truyén dir liéu va PDCCH va d6 léch giita don vi thoi gian két thuc va
- PDCCH (théng tin sb lugng don vi thoi gian va/hozc thong tin don vi thoi gian
duge 1ap lich c6 thé thu dugc ngdm dua trén thong tin bét dau va két thuc).

(4) S6 luong don vi thoi gian 16n nhat ma c6 thé dugc 1ap lich boi mot doan
DCI c6 thé dugc tao cdu hinh cho mdi kénh mang. Chang han, sé lugng don vi
thoi gian 16n nhit ma c6 thé duoc 14p lich béi mot doan DCI duge tao cdu hinh
cho kénh mang thir i 12 Ni; hodc chi s6 lugng 16n nhat N don vi thoi gian ma c6
thé duoc 1ap lich boi mdt doan DCI dugc tao c4u hinh va dugc ap dung cho tét
c& céc kénh mang. Trong trudng hop cua tao ciu hinh Ni cho mdi kénh mang, s6
lugng 16n nhét N don vi thdi gian ma ¢ thé dugc 14p lich bdi mot doan DCI 13
gié tri 16n nhét cia Ni theo sang ché. Trong trudng hop tao cAu hinh chi s6 luong
don vi thoi gian 16n nhét ma c6 thé duge 14p lich béi mot doan DCI cho tAt ca
cac kénh mang, ) luong don vi thoi gian 16n nhét ma c6 thé duge 1ap lich bai
mot doan DCI béng N theo séng ché.

(5) Sb lwong don vi thoi gian 16n nhat ma cé thé duoc 1ap lich boi méot doan
DCI ¢6 thé dugce hé théng dinh nghia theo cach khéc, ndi theo cach khéc, )
lugng 16n nhét khong can dugc théng bao qua bio hidu, nhung chi viéc lidu c6
thé téng hop don vi thoi gian can dugc tao c4u hinh qua b4o hiéu.

Néu viéc liéu c6 thé téng hop don vi thoi gian dugce tao céu hinh qua bdo hiéu,
giai phép sau dugc xem xét khi tong hop don vi thoi gian duge thiét 1ap kich

hoat. Cac phuong an thuc hién khac cia séng ché gidng nhau, va céc chi tiét

37

37/107



48328

khoéng dugc mo ta lai.

Thiét bi du cubi diéu phdi, dwa trén thong tin chi bdo C-DAIL thong tin
HARQ-ACK cho TB trong don vi thoi gian dugce 18p lich bai DCI, dén vi tri
twong tng vadi thong tin chi bdo C-DAI Néi theo cach khac, mdt doan DCI bao
gbm théng tin chi bao C-DAL va thong tin ¢ vi tri twong g v&i thong tin chi
bao C-DAI 1a thong tin HARQ-ACK cho TB trong don vi thoi gian dugc 1ap lich
b&i DCI (hoat dong phan phéi 14 tiry chon). Trong khi phan phéi théng tin phan
hdi, néu sb luong don vi thoi gian 16n nhit ma c6 thé duge 1ap lich bai mot doan
DCI1a N, va s luong don Vl thoi gian dugce 18p lich béi mt doan DCI 14 X,
trong d6 X 1a sé nguyén 16n hon hoic bang 1 va nhé hon hoic bang N, thiét bi
dAu cubi co thé didu phéi thong tin HARQ-ACK cho TB trong don vi thoi gian
duoc 1ap lich boi DCI dé X bit thir nhét & vi tri twong Gng véi thong tin chi bao
C-DAL va thiét 1ap (N—X) bit tiép sau X bit bing cac gia tri mic dinh. Néi theo
cach khac, thiét bi dau cudi diéu phéi théng tin HARQ-ACK cho TB trong don
vi thoi gian duge 14p lich boi DCI dén X bit thir nhét ciia thong tin phan hdi N-
bit ma dugc pha hi, va thiét 18p vi tri sau X bit béng gia tri mac dinh. Theo cach
khéc, X bit thit nhét & vi tri trong Gmg v6i thong tin chi bao C-DAI 14 thong tin
HARQ-ACK cho TB trong X don vi thoi gian dugc 14p lich béi DCI ma bao gdm
C-DAI, va (N—X) bit sau X bit thir nhét 13 cac gia tri mdc dinh. Thong tin HARQ-
ACK 1a két qua giai ma dé dir liéu duoc truyén trén TB. Chang han, nhan dung
hodc ACK duogc biéu din bang 1, va nhan sai hoic NACK duogc biéu dién bang
0 (dAy chi 12 vi du, va khong bi gi6i han theo sang ché. Ching han, ACK c6 thé
duoc biéu din bang 0 va NACK c6 thé dugc biéu dién bang 1).

Vi trf tuong tmg v6i thong tin chi bao C-DAI c6 thé duge xac dinh theo céc
cach thuc kha thi sau.

Truong hop c6 mot tr ma@ hodc mot TB duge tao cAu hinh va phan hdi CBG

dugc vo hiéu héa duge xem xét. Gia st rang Ve-barem 13 gié tri cua truong C-
DAI trong DCI, va rang DCI 1a DCI ma l4p lich kénh mang c va twong mg véi
truyén dit liéu (PDSCH) trong don vi thoi gian thir m trong ctra s6 thoi gian, hodc

DCI dugc mang trong don vi thoi gian thir m trong ctra s6 thoi gian va lap lich
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kénh mang c, hodc DCI dugc mang trén kénh mang ¢ trong don vi thoi gian thir

m trong cira sb thoi gian. Do vdy, vi tri twong tmg duge x4c dinh dya trén thong

tin chi bao C-DAIla "~ (Lj e ou ’””"—1) , trong d6 j 13 j 14n lap lai cia C-DAI va
L tay thudc vao sb lugng bit cta truong C-DALL Chéng han, trong LTE, trong
trudng hop hai bit, L tuong tng bang 4, hoic trong trudng hop bdn bit, L twong
tmg bang 16 (dém L 14n 1a mét chu trinh). N 14 s6 Iugng 16n nhat, dugc xc dinh
theo cach nay, ctia cidc don vi thoi gian ma co thé duoc 18p lich b1 mot doan
DCI.

Trudng hop ¢6 phan hdi CBG dugc v6 hiéu héa va hai TB hodc hai tir ma
dugc tao ciu hinh trén it nhit mot kénh mang hodc trong it nhét mét don vi thoi
gian (b6 khong gian bi v6 hiéu hoa néu bé khong gian can dugc xem xét, ching
han, trong LTE, spatialBundlingPUCCH dugc gan béng false hoac thong diép
diéu khién duoc gt bai thiét bi dau cudi dén BS khéng vuot qua mot ngudng

(ching han, dung luong cua thong diép diéu khién UL)) duge xem xét. Gia sir

ring 'c-p4en 13 gia tri cia C-DAI trong DCL va rng DCI 1a DCI ma lap lich
kénh mang ¢ va ma tuong Ung véi truyén dit liéu trong don vi thoi gian thd m
trong cira sb thoi gian, hdéc DCI ma dugc mang trong don vi thoi gian tht m
trong ctra sd thoi gian va ring lap lich kénh mang c, hoic DCI ma dugc mang
trén kénh mang c trong don vi thoi gian thir m trong ctra s6 thoi gian. Do vay, vi
tri tuong Ung dugc x4dc dinh dua trén théng tin chi bdo C-DAI is

. /DL _ . e AN e S A N A x A
ZN*(LJ"LVC‘DA”C”" 1) , trong d6 j 1a j l1an ldp lai cua C-DAIL va L tuy thudc vao so

Tuong bit cia truong C-DAIL Ching han, trong LTE, trong trudng hop hai bit, L
tuong tmg bing 4, hoic trong trudng hop bén bit, L twong tmg bing 16 (#m L
14n 14 mot chu trinh). N 1a sb luong 16n nhit, duoc x4c dinh theo cach niy, cta
cac don vi thoi gian ma c6 thé duoc 14p lich béi mot doan DCL

Luu ¥ ring cac cong thirc néu trén chi biu dién cac két qua tinh todn, va qua
trinh tinh toan cu thé khong thé dugc thuc hién chit ché theo cic cong thirc néu
trén. Ching han, ké& qua tinh toan c6 thé dugc biéu dién duéi dang

DL
N=Li+N*V - N - . DY 3 A s s r A
/ C-Ddle,m hodc dang khéc. Diéu nay khong bi gidi han theo sdng ché.
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Dé mo ta 13 rang hon vi tri, trong thong tin phan hdi, cta théng tin HARQ-
ACK cho TB trong mdi don vi thoi gian, phan sau néu chi tiét cac cach thirc didu
phéi théng tin phan hoi.

Thiét bi dau cubi diéu phéi, theo thr tu ciia cac kénh mang, thong tin HARQ-
ACK cho TB trong don vi thdi gian dugce 14p lich bsi DCI trén mdi kénh mang
trong don vi thoi gian thir nhat. Khi cac don vi thoi gian dugc 1ap lich béi DCI
trén kénh mang dang dugc diéu phdi, théng tin HARQ-ACK cho cac TB trong
céc don vi thoi gian duoc didu phdi trude, va cac don vi thoi gién bao gdbm don
vi thori gian tiép sau don vi thoi gian thir nhit. Sau d6, thong tin HARQ-ACK
cho TB trong don vi thoi gian duge 1ap lich bdi DCI trén kénh mang tiép theo
duge diéu phédi, don vi thoi gian duge 14p lich béi DCI ¢6 thé bao gdm don vi
thoi gian thir nhét, va don vi thoi gian thir nhat 13 don vi thoi gian dang dugc
~ didu phéi. Sau khi thong tin HARQ-ACK cho céc TB trong cac don vi thoi gian
dugc lap lich boi DCI trén tit ca cac kénh mang trong don vi thoi gian thir nhat
dugc diéu phéi, thong tin HARQ-ACK cho TB trong don vi thoi gian, dugc 1ap
lich boi DCI trén mdi kénh mang, tiép sau don vi thoi gian thir nhit dugc diéu
phéi, trong d6 bd qua thong tin HARQ-ACK dugc diéu phdi truge do.

Ching han, Fig.5a va Fig.5b thé hién hai so d6 b tri ctia cac don vi thoi gian
duge 1ap lich bdi DCI. Cac don vi thoi gian khac nhau duoc tao cdu hinh cho
CC1, CC2, CC3, CC4, CC5, va CC6 dugce thé hién trén Fig.5a. Pon vi thoi gian
ngén trong tu dugc tao cAu hinh cho téf ca cac CC dugc thé hién trén Fig.5b.
Nhu dugc thé hién trén Fig.5a hodc Fig.SB, gia sir rang s lugng 16n nhit N don
vi thoi gian ma ¢6 thé duogc 18p lich bdi mot doan DCI bfmg 4. Trong cura sb thoi
gian, thiét bj nhan do thdy ring gia tri cia T-DAI cudi ciing bang 6, va do viy
xéc dinh rang sé lugng bit phan hdi bing 6*4=24.

Trén Fig.5a hoic Fig.5b, don vi thoi gian trong cot thir nhét 13 don vi thoi
gian thir nhét, tirc 13, don vi thoi gian dang dugc diéu phdi. Dua trén thong tin
chi bdo C-DAI, thong tin HARQ-ACK cho TB trong don vi thoi gian hién tai
D(4,1) trén CC1 duogc didu phdi trude, va thong tin HARQ-ACK dugc dit & bit

thir 0 cta thong tin phan hdi (vi tri twong tmg véi C-DAI 1a ¥ (72 e
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=4*0=0, trong d6 VC“DA”C""=1, L=4, va j=0). Do DCI 14p lich chi m¢{t don vi thoi
gian, bit thir nhat ctia N bit bit ddu tir bit thir 0 twong g vé6i théng tin phan hdi
cho TB trong don vi thoi gian dugc 1ap lich béi DCI, va ba bit con lai c6 thé
dugc dién ddy véi cac gi tri mic dinh (ching han, ACK, NACK, DTX, 1, hogic
0). Sau d6, thong tin HARQ-ACK cho TB trong ddn vi thoi gian hién tai D(4,2)
trén CC3 dugc diéu phéi, va thong tin HARQ-ACK dugc dat & bit thir 4 cuaa

N * (Lj+VCD_LD A,,c,,,,—l)

thong tin phan hdi (vi tri trong tng véi C-DAI 1a =4*]=4, trong

d6 'comem=) =4, va j=0). Do DCI lap lich chi mot don vi thoi gian, bit thi

nhét ciia N bit bt d4u tir bit thir 4 twong tmg véi thong tin phan hdi cho TB trong
don vi thoi gian dugc 1ap lich bdi DCI, va ba bit con lai cé thé duoc dién day véi
cac gia tri mac dinh (chéng han, ACK, NACK, DTX, 1, hodc 0). Khi CC5 dugc
diéu phdi, DCI trén CC5 lap lich bén don vi thoi gian. Sau khi théng tin HARQ-
ACK cho TB trong don vi thoi gian hién tai dugc 1ap lich bai DCI dugce diéu
phéi, thong tin HARQ-ACK cho céc TB trong ba don vi thoi gian tiép sau don
vi thoi gian hién tai trén CC5 dugc lién tuc diéu phéi, va sau d6 thong tin HARQ-
ACK cho TB trong don vi thoi gian & doan thir nhét ciia DCI trén CC6 dugc didu
phéi. Cu thé 13, thong tin HARQ-ACK cho TB trong don vi thoi gian hién tai
D(4,3) trén CC5 dugc diéu phéi, va thong tin HARQ-ACK duge dit & bit thir 8

ctia thong tin phan hdi (vi tri twong tng v6i C-DAI 1a ¥ * GRS =4*2=8,

trong d6 'c-parem=3 =4, va j=0). Do DCI lap lich bén don vi thdi gian, N bit
bét du tir bit thir 8 12 thong tin phan hdi cho dit liéu trong bdn don vi thoi gian
duogc 1ap lich bdi DCI. Trén CC4, don vi thoi gian trong cdt thir nhét khong dugc
18p lich, nhung don vi thoi gian & ¢ft th hai dugc 1ap lich. Do vay, thiét bi dau
cubi cin bé qua CC4, va trude hét didu phéi thong tin HARQ-ACK cho TB trong
don vi thoi gian & doan thtr nhét ctia DCI trén CC6. Sau khi diéu phéi don vi thoi
gian & doan thir nhét caa DCI trén CC6, thiét bi ddu cubi didu phéi thong tin
HARQ-ACK cho TB trong don vi thoi gian dugc 1ap lich béi DCI trén CCA4.
Cubi cing, thiét bi ddu cudi diéu phdi théng tin HARQ-ACK cho TB trong don
vi thoi gian & doan thir hai ciia DCI trén CC6. Thong tin vi tri cu thé dugc thé
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hién trén Fig.6a.

Theo sang ché, thong tin phan hdi cho dit liéu & don vi thoi gian sau c6 thé
duge bé tri trude thong tin phan hdi cho dir liéu & don vi thoi gian sém. Chéing
han, théng tin phan hdi trong don vi thdi gian thir hai trén CC5 dugc bb tri trude
thong tin phan hdi trong don vi thoi gian tht nhét trén CC6 @& dé t chirc va quan
Iy, nhé d6 tranh khong nhét quan hiéu biét gitra thiét bi truyén va thiét bi nhan.
Nén luu y rang: 1. Trong trudng hop tén hao DCI, vi tri twong tmg véi C-DAI
ctia DCI khong dién thong tin (do DCI va C-DAI bi thét lac). Vi tri khong dién
thong tin phan héi c¢6 thé duge dién day véi NACK hogc DTX (g6i dit liéu hogc
tdng hao DCI chu yéu duge xem xét & ddy). 2. Trong truong hgp c6 hai TB hodc
hai tir mi dugc tao ciu hinh, thong diép phan hdi 2N-bit cin dugc bb tri & vi tri
tuong tmg véi C-DAL N bit thtr nhat c6 thé dugc t6 chuc dé twong Gmg véi TB
thir nhét hodc N bit cia tir ma tht nhét (néu chi X don vi thoi gian dugce 18p lich,
X bit ther nhét 1a théng tin phan hdi tuong tng, va (N—X) bit sau 1 cac gia tri
mac dinh); va N bit sau duoc t6 chirc dé twong tng v6i TB thtt hai hodc N bit
ciia tir m thir hai (néu chi X don vi thai gian dugc 18p lich, X bit tht nhét 1a
thong tin phan hoi twong Gng, va (N—X) bit sau 1a cac gia tri mc dinh). Theo
cach khéc, 2N bit thong tin phan hdi c6 thé duoc bd tri luan phién. Chéng han,
N bit & céc vi tri duge danh sb 1& tuong tmg véi TB thir nhat hodc N bit cia tir
mi thit nhat, va N bit & cac vi tri duge danh sb chin twong Gmg véi TB thit hai
hodc N bit cta tir ma thi hai; hodac N bit & cac vi tri duge danh s6 chin tuong
{mg v6i TB thtr nhét hodc N bit ciia tir ma thir nhat, va N bit & cdc vi tri duge
danh s 16 twong tng v&i TB thit hai hozc N bit ctia tir ma thit hai. 3. Trong cac
vi du néu trén, céc gia tri 5 va 6 cho T-DAI va C-DAI c6 thé dugc st dung dé dé
mo ta. Trong giao thitc, thong tin chi bao trong DCI tuy thudc vao s6 luong bit
ctia cac truomg T-DAI va C-DAI trong DCI. Chéng han, trong LTE, gia st rang

ca truong T-DAI 14n trudng C-DAI bao gbm hai bit, va do vay 5 nén dugc stra

thanh 1, biéu dién truong C-DAI dugc lap lai mot lan (=1 va Ve-pa <m=1); va 6

c6 thé dugc stra thanh 2, biéu dién viéc truong C-DAI duogc 1dp lai hai lan g=1

va lc-varem =2). 4. Trong cac vi du néu trén, bit bat dau dugc gan béng bit thir 0,
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nhung didu nay khong bi gi6i han trong khi trién khai. Chéng han, bit bit ddu c6
thé dugc gan bang bit thr 1 (néu véy, cong thirc hoic két qua tinh toan tuwong
g c4n duoc diéu chinh, va cac chi tiét khong duge mé ta).

Chéng han, nhu dugc thé hién trén Fig.5a hodc Fig.5b, sau khi DCID(4,2) bi
‘thét lac (thiét bi nhan khong do thiy DCI), thong tin HARQ-ACK cho TB trong
don vi thoi gian Hién tai D(4,1) trén CC1 duoc didu phéi trude dya trén thong tin

chi bao C-DAI, va thong tin HARQ-ACK duogc ddt & bit thi 0 cia thong tin phan

hdi (vi tri twong tmg véi C-DAT1a V" 5+%ucn ) 4#0=0, trong d6 "e-wem=1,
L=4, va j=0). Do DCI 14p lich chi mot don vi thoi gian, bit thir nhét ctia N bit bat
dau tir bit thir 0 twong Gng v6i thong tin phan hdi cho TB trong don vi thoi gian
dugc 14p lich bai DCI, va ba bit con lai c6 thé duge dién ddy véi céc gid tri mic
dinh (ching han, ACK, NACK, DTX, 1, hodc 0). Khi CC5 dugc diéu phdi, DCI
trén CC5 1ap lich bén don vi thoi gian. Sau khi thong tin HARQ-ACK cho TB
trong don vi thoi gian hién tai duoc 14p lich bi DCI dugc diéu phéi, thong tin
HARQ-ACK cho c4c TB trong ba don vi thoi gian tiép sau don vi thoi gian hién
tai trén CC5 duoc lién tuc didu phdi, va sau d6 thong tin HARQ-ACK cho TB
trong don vi thoi gian & doan thir nhét cia DCI trén CC6 duoc diéu phdi. Cu thé
1a, thong tin HARQ-ACK cho TB trong don vi thoi gian hién tai D(4,3) trén CC5
dugc diéu phbi, va thong tin HARQ-ACK dugc dit & bit thit 8 ctia thong tin phan

hdi (vi tri trong tng voi C-DAIla V° (1747 1) =4%2=8 trong d6 'c-em=3,
L=4, va j=0). Do DCI lap lich bbn don vi thoi gian, N bit bat ddu tir bit thir 8 1a
thong tin phan hdi cho dit liéu trong bdn don vi thoi gian dugc 1ap lich bai DCI.
Trén CC4, don vi thoi gian trong cot thir nhit khéng dugc 1ap lich, nhung don vi
thoi gian ¢ ¢t th hai dugce 1ép lich. Do vy, thiét bi dau cubi can bo qua CC4,
va trude hét didu phdi thong tin HARQ-ACK cho TB trong don vi thoi gian &
doan thir nhét ctia DCT trén CC6. Sau khi diéu phéi don vi thoi gian & doan thir
nhét cia DCI trén CC6, thiét bi dau cudi diéu phéi thong tin HARQ-ACK cho
TB trong don vi thoi gian dugc 18p lich béi DCI trén CCA4. Cubi cing, thiét bi
dau cudi didu phéi thong tin HARQ-ACK cho TB trong don vi thoi gian & doan
thir hai cia DCI trén CC6. Sau do, trong 24 bit, cac vi tri khong dién cac bit '_
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HARQ-ACK dugc dién NACK. Cu thé 13, c4c vi tri (bdn bit bit diu véi bit thie
4) tuong tng v6i C-DAI trong DCI D(4,2) duoc dién NACK do DCI khong duge
do. Do vay, vi tri tuong tng véi C-DAI (vi tri tuong ung véi C-DAI 1a

W (5H 1) g 1=4, trong 46 7.,,.,=2, L=4, va j=0) khong dién bit
HARQ-ACK. Théng tin vi tri cu thé dugc thé hién trén Fig.6b.

Céc hiéu qua c6 1oi theo sang ché 1a viéc cac chi phi bd sung chi béo ctia C-
DAIva T-DAI trong DCI’duqc giam trong kich ban hd trg s6 lugng linh hoat cta
cac don vi thoi gian duoc tdng hop/lap lich. Trong céc vi du néu trén, trudong C-
DAI/T-DAI yéu cau chi hai bit; nguoc lai, sb luong bit ciia truong C-DAI/T-DAI
s& it nhét 16n hon loga(N), nhur duge mo ta theo cach thirc 3. Ngoai ra, theo cach
nay, ddi v6i kénh mang duoc tao cdu hinh mét khong tdng hop thoi gian hoic
DCI ma 1ap lich chi mét don vi thoi gian, thong tin phan hdi ciing cin duoc xac
dinh dua trén N. Do viy, trong trudng hop tdn hao DCI, didu nay c6 thé tranh
khong nhit quan hiéu biét gitra thiét bi nhan va thiét bi truyén (duoc x4c dinh
rang N bit can dugc phan hdi bt ké DCI bj thit lac trén kénh mang bat ky).

Céch thire 2

Theo cach nay, thong tin tong hop don vi thoi gian c6 thé bao gdm sb luong
don vi thoi gian duge 1ap lich béi DCI hodac don vi thoi gian dugc 1dp lich boi
DCL

Kich thudc ciia thong tin phan hdi khong lién quan dén sb luong cac don vi
thoi gian duoc tong hop. Gidng nhu trudng hop mdt tir ma duogc tao cu hinh
trong hé théng LTE, s6 luong bit 0** cia thong tin phan hdi 1a gia tri cua T-
DAL

Khi BS tao cdu hinh bang mi dong (hodc dugc goi la x4ac dinh thong tin
HARQ-ACK theo céach thirc ddng; va theo cach thiec, chéng han, x4c dinh thong
tin HARQ-ACK dua trén DAT) d6i vé6i thiét bi ddu cudi, mot cach tiy chon, khi
it nhit hai kénh mang dugc tao ciu hinh, néu mot doan DCI 13p lich cac don vi
thoi gian, thiét b1 dau cudi thuc hién toan tir AND trén thong tin HARQ-ACK
cho cac TB trong cac don vi thoi gian, dé tao thong tin HARQ-ACK mét bit; va
sau d6 didu phdi thong tin HARQ-ACK mét bit dén vi tri twong tmg véi C-DAI
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trong DCI. Néi theo cach khac, thong tin & vi tri tuong tng voi C-DAI trong DCI
1a théng tin HARQ-ACK mot bit (hogit dong didu phdi 1a tiry chon). Thiét bj ddu
cubi xac dinh sb lwrong bit cta thong tin phan hdi dva trén thong tin chi bdo T-
DAL

Qua trinh x4c dinh vi tri twrong tng v6i thong tin chi bao C-DAI ¢6 thé nhu
sau. - "

Truong hop c6 mét tir ma hodc mot TB dugc tao cAu hinh va phéan hdi CBG
dugc vo hiéu héa dugc xem xét. Gi st rang 7, , aom 12 gid tri cia C-DAI trong
DCI, va ring DCI 1a DCI ma 14p lich kénh mang ¢ va tuong tng véi truyén dit
liéu trong don vi thoi gian thr m trong ctra s6 thoi gian, hoic DCI ma dugc mang
trong don vi thoi gian thir m trong cura s6 thoi gian va 1ap lich kénh mang c, hosc
DCI ma dugc mang trén kénh mang ¢ trong don vi thoi gian thir m trong clra )
thoi gian. Do vy, vi tri tuong ing dugc xac dinh dua trén thong tin chi bdo C-
" DAlis Li+¥., . ~1,trong d6jlaj lan 1ap lai ctia C-DAL va L tiy thudc vao
s6 lugng bit ctia truong C-DAL Chang han, trong LTE, trong trudng hop hai bit,
L tuong ng bang 4, hoic trong trudng hop bdn bit, L twong tng bang 16 (dém
L 14n 12 m6t chu trinh):

45/107

Trudng hop c¢6 phan hdi CBG dugc vo hidu héa va hai TB hogc hai tir ma

duoc tao cAu hinh trén it nhit mot kénh mang hoic trong it nhat mot don vi thoi
gian (b6 khong gian bi v6 hiéu héa néu bo khong gian can dugc xem xét, ching
han, trong LTE, spatialBundlingPUCCH dugc gan bang false hoic thong diép
didu khién dugc giri béi thiét bi ddu cudi dén BS khong vuot qué mdt ngudng
(ching han, dung lugng ciia thong diép diéu khién UL)) dugc xem xét. Gia sir
rangV,. ., ., 1a gid tri cia C-DAI trong DCI, va rang DCI 14 DCI ma 14p lich
kénh mang ¢ va ma tuong ung véi truyén dit liéu trong don vi thoi gian thtr m
trong cira sd thoi gian, hosic DCI ma duge mang trong don vi thoi gian tht m
trong cira sd thoi gian va 1ap lich kénh mang c, hodc DCI ma dugc mang trén
kénh mang c trong don vi thoi gian thor m trong cura sd thoi gian. Do vy, Vi tri

) DL
tuong tmg duge xdc dinh dua trén thong tin chi bdo C-DAIla 7 epuen =1

trong d6 j 14 j 14n lap lai caa C-DAI, va L tly thudc vao s4 luong bit cta truong
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C-DAL Chéng han, trong LTE, trong truong hop hai bit, L tuong tmg bing 4,
hodc trong trrong hop bdn bit, L twong tmg bang 16 (dém L 14n 12 mét chu trinh).

Luu ¥ ring cac cong thirc néu trén chi biéu dién céac két qua tinh toan, va qua
trinh tinh toan cu thé khong thé dugc thuc hién chit ché theo cac cong thirc néu
trén. Piéu nay khong bi gidi han theo sang ché.

Theo cach thtrc 2, cach thirc xac »dinh s6 luong bit cia théng tin phan hoi
‘gibng nhu cach thirc frong hé théng LTE. Cu thé 13, & truomg hop c6 mot tir ma
dugc tao cu hinh, sb lugng bit ctia thong tin phan hdi 1a gia tri cia T-DAI, noi
theo cach khéc, chi mdt bit duge phan hdi cho céc don vi thoi gian dugc 14p lich
béi mdi doan DCI. Khéc biét & chd mot bit 1a két qua cuia toan tir “AND” dugc
thue hién trén thong tin HARQ-ACK cho cac TB trong céc don vi thoi gian dugce
18p lich bai DCI. Chéng han, mdt doan DCI 14p lich ba don vi thoi gian, va khi
cac két qua giai ma cho cac TB trong ba don vi thoi gian 1a ACK(1), ACK(1), va
ACK(1), sau khi toan tir “AND” duoc thuc hién trén cac két qua giai ma, két qua
giai ma van 1a ACK(1). Tuy nhién, khi cic don vi thoi gian cho cac TB trong ba
don vi thoi gian 1a ACK(0), ACK(1), va ACK(1), sau khi toan tu “AND” duogc
thirc hién trén cac két qua giai ma, két qua giai ma la NACK(0).

Ching han, nhu dugc thé hién trén Fi g.5a hodc Fig.5b, trong cira s6 thoi gian,
thiét bi nhin do thy ring gia tri ctia T-DAI cudi cing bang 6, va do vay thiét bi
nhén x4c dinh rang sb luong bit phan hdi o** bang 6.

Trén Fig.5a hodc Fig.5b, don vi thoi gian trong ¢t thir nhat 1a don vi thoi
gian thtr nhét, tirc 13, don vi thoi gian dang dugc diéu phdi. thong tin HARQ-
ACK cho TB trong don vi thoi gian hién tai D(4,1) trén CC1 dugc didu phéi
trude dya trén thong tin chi bdo C-DAI va thong tin HARQ-ACK dugc dat & bit
thir 0 ctia thong tin phan hdi (vi tri tvong tmg véi C-DAI 13 Lj+7,,, ., ~1=0,
trong do VC‘DA”C""=1, L=4, va j=0). Do DCI 14p lich chi m¢t don vi thoi gian, bit
thir 0 trong tng voi thong tin phan hdi déi véi TB trong don vi thoi gian dugc

13p lich bdi DCI. Sau d6, thong tin HARQ-ACK cho TB trong don vi thoi gian
hién tai D(4,2) trén CC3 duoc diéu phdi, va thong tin HARQ-ACK dugc dat &

bit thir 1 ciia thong tin phan hdi (vi trf trong tmg véi C-DATIa Li+7, ., . ~1=0,
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trong do Vb e.m =2, L=4, va j=0). Do DCI lap lich chi mot don vi thoi gian, bit
thr 1 twong Gng v6i thong tin phan hdi ddi v6i TB trong don vi thdi gian duge
1ap lich boi DCI. Khi CC5 duge diéu phdi, DCI trén CC5 14p lich bén don vi thai
gian. Cq thé 13, thong tin HARQ-ACK cho TB trong don vi thoi gian hién tai
D(4,3) trén CC5 dugce didu phéi, va thong tin HARQ-ACK dugc ddt & bit thir 2

ctia thong tin phan hdi (vi tri trong tng véi C-DAT 1A Zj + VCD_ LD o —1=0, trong d6

Ve-buem =3 =4, va j=0). Do DCI lap lich bbn don vi thoi gian, bit thir ba 1a két

qué cia toan tir “AND” duoc thuc hién trén thong tin phan hdi cho dit liéu trong
bbn don vi thoi gian dugc 1ap lich bdi DCI. Trén CC4, don vi thoi gian trong cot
thir nhat khong duoc 1ap lich, nhung don vi thoi gian & cot thit hai dugc 18p lich.
Do vay, thiét bi ddu cudi can bé qua CC4, va trudc hét diéu phdi thong tin
HARQ-ACK cho TB tfong don vi thoi gian & doan thir nhét ciia DCI trén CC6.
Sau khi diéu phdi don vi thoi gian & doan thir nhit cta DCI trén CC6, thiét bi
du cudi diéu phdi théng tin HARQ-ACK cho TB trong don vi thdi gian duoc
1ap lich b6i DCI trén CC4. Cubi cing, thiét bi dau cudi diéu phdi théng tin
HARQ-ACK cho TB trong don vi thoi gian & doan tha hai cua DCI trén CC6.
Thong tin vi tri cu thé duoc thé hién trén Fig.7a. |

Trong trudng hop tén hao DCI, vi tri twong ting v&i C-DAI trong DCI khong
dién thong tin (do DCI va C-DALI bj thét lac), va vi tri khéng dién théng tin phan
hdi c¢6 thé duoc dién ddy véi NACK hodc DTX.

Ching han, nhu dugc thé hién trén Fig.5a hoic Fig.5b, sau khi DCI D(4,2) bi
thét lac, théng tin HARQ-ACK cho TB trong don vi thoi gian hién tai D(4,1)
trén CC1 dugc diéu phdi trude dua trén thong tin chi bido C-DAI, va thong tin
HARQ-ACK dugce dit & bit thi 0 ciia thong tin phan hdi (vi tri twong tmg véi C-

DAIla ¥ *+7coten '=0, trong 6 'c-paen=1, L=4, va j=0). Do DCI lap lich chi

mot don vi thoi gian, bit ther 0 twong Gng véi thong tin phan hdi cho TB trong

don vi thoi gian dugc 1dp lich bdi DCI. Khi CCS5 duoc diéu phéi, DCI trén CC5

1ap lich bbn don vi thoi gian. Cu thé 13, théng tin HARQ-ACK cho TB trong don

vi thoi gian hién tai D(4,3) trén CC5 dugc didu phdi, va thong tin HARQ-ACK

duge dat & bit thir 2 cua thong tin phan hdi (vi tri trong Gng véi C-DAI 1a
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c-ourem ~1=0 trong d6 'c-raem=3, L=4, va j=0). Do DCI lap lich bén don vi
thoi gian, bit thit ba 1a két qua cua todn tir “AND” dugc thuc hién trén thong tin
phan hdi cho dit liéu trong bén don vi thoi gian dugce 14p lich béi DCL. Trén CC4,
don vi thoi gian trong cdt thi nhét khong duogc 1ap lich, nhung don vi thoi gian
& cot thir hai dugc 14p lich. Do vay, thiét bi dau cudi cin bé qua CC4, va trude
hét didu phdi théng tin HARQ-ACK cho TB trong don vi thoi gian & doan thir
nhét ctia DCI trén CC6. Sau khi diéu phbi don vi thoi gian & doan thit nhit cua
DCI trén CC6, thiét bi dau cubi diéu phéi thong tin HARQ-ACK cho TB trong
don vi thoi gian duge 1ap lich bai DCI trén CC4. Cudi cung, thiét bi dau cubi
diéu phéi théng tin HARQ-ACK cho TB trong don vi thoi gian & doan thi hai
cua DCI trén CC6. Sau d6, & sau bit, vi tri khong dién bit HARQ-ACK dugc gan
bang NACK. Cu thé 13, vi trf (bit thtr 1) twong tmg véi C-DAI trong DCI D(4,2)
1a NACK do DCI khéng duoc do thdy. Do vay, vi tri twong tmg véi C-DAI (vi

tr tuong tng v6i C-DAL 1A Li+V,,,  , -1=2,trong d6 7., =2, L=4, va j=0)

DAL e
khong dién bit HARQ-ACK. Thong tin vi tri cu thé duoc thé hién trén Fig.7b.

Theo cach nay, cé thé hiéu réng toan tir “AND” 1a toan tr méc dinh dugc thuc
hién trong c4u hinh ma trong d6 théng tin phan hdi duoc x4c dinh theo bang ma
dong (ching han, theo co ciu DAI) va mét cach tity chon, trong cAu hinh cua it
nhat hai kénh mang. Diéu nay nghia 13, ching han, toan tt “AND” dugc thuc
hién ma khong yéu cau théng bao bao hiéu thém. Cu thé 13, khi bang ma dong
dugc tao céﬁ hinh (ching han, theo co cu DAI) dé x4c dinh thong tin phan hdi,
va mot cach tuy chon, it nhét hai kénh mang dugc tao c4u hinh, néu mot doan
DCI lép lich céc don vi thoi giah, dau truyén va d4u nhan déu biét thuc hién toan
tir “AND” dé x4c dinh thong tin phan hdi. Chic chin 13, bdo hiéu c6 thé dugc
dua thém vao dé thong béo lidu c6 kich hoat toan tir “AND”.

Theo céach nay, giéng nhu cach thirc 1, cac chi phi bd sung chi bdo cia C-
DAI va T-DAI trong DCI ¢6 thé duoc giam trong kich ban hd trg sb luong linh
hoat ctia cac don vi thoi gian duoc tong hop/lap lich. Trong cac vi du néu trén,
trudng C-DAI/T-DAI yéu cau chi hai bit; nguoc lai, sb lwong bit cua truong C-
DAT/T-DAI nén it nhit 16n hon logz(N), nhu dugc mé ta theo cach thire 3. Ngoai
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ra, cAc chi phi bd sung phan hdi ¢6 thé con duoc giam, ching han, céc chi phi b
sung phan hoi c6 thé dugc giam di ba 1an. Trong trudng hop tén hao DCL, cach
thirc nay ciing c6 thé tranh khong nhit quan hidu biét giira thiét bi nhan va thiét
bi truyén (dugc x4c dinh rang mot bit cin duge phan hdi bit ké DCI bi tht lac
trén kénh mang bt k).

Céch thuc 3

Theo céach niy, thong tin tbng hop don vi thoi gian bao gdm sb luong don vi
thoi gian duge 14p lich boi DCI hodc don vi thoi gian dugce 14p lich bai DCI.
. Thiét bi dau cubi xac dlnh s6 lugng bit ctia thong tin phan hdi dia trén thong tin
chi béo T-DAL Khéc v6i Céch thic 1 trong d6 N bit duge phan hdi ¢ dinh, trong
Céch thtc 3, sb lugng don vi thoi gian duge 14p lich bdi mét doan DCI béng sb
lugng bit phan hdi ciia théng tin phan hoi.

Néu s6 lugng don vi thoi gian dwoc 14p lich bdi mot doan DCI 12 Y, trong d6
Y 12 sb nguyén Ién hon hodc b?lng 1; va thiét bi diu nhan diéu phéi, dua trén
thong tin chi bao C-DALI, thong tin HARQ-ACK cho cac TB trong Y don vi thoi
gian dugc 13p lich béi DCI, dén Y bit ¢ vi tri trong tng vé6i thong tin chi bao C-
DAI. Noi theo cach khéc, Y bit & vi tri twong tng vé6i thong tin chi bao C-DAI
la th6ng tin HARQ-ACK cho céc TB trong Y don vi thoi gian dugc 18p lich bai
DCL

Qua trinh x4c dinh vi tri tuong Ung véi thong tin chi bao C-DAI ¢6 thé nhu
sau.

Tr&(‘mg hop c6 mdt tir ma hodc mdt TB duoc tao cdu hinh va phan hdi CBG

duoc v hi€u hoa dugc xem xét. Gia st réng Ve-parem 13 gia tri cua C-DAI trong
DCI, va rang DCI 1a DCI l4p lich kénh mang ¢ va turong Gmg véi truyén dir liéu
trong don vi thoi gian th m trong cira s6 thoi gian, hodc DCI ma duoc mang
trong don vi thoi gian thir m trong cira s6 thoi gian va ma lap lich kénh mang c,
hodc DCI ma dugc mang trén kénh mang ¢ trong don vi thoi gian thtt m trong
ctra s6 thoi gian. Do vay, vi tri twong Gng duge xé4c dinh dua trén thong tin chi

DL DL
. . L+V -N . [+ V. x o A s 1:a £
bdo C-DAI 1a 7" 'coaem™Yem hoje H+¥epa.cm (ma tuy thudc vao liéu so

luong Neom don vi thoi gian dugc 14p lich bdi DCI hién tai dugc bao gdm trong
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khi tip hop cac thdng k& DAI, va néu dugc bao gbm, vi tri 1a két qua cia cong

thirc trudc; ngufc_rc lai, vi tri 12 két qué cua codng thirc séu), trong d6 Nem la sb
luong don vi thoi gian duge 14p lich béi DCL, j 12 j 1an 1p lai cia C-DAL va L
tiy thude vao sd lugng bit cta trudong C-DAIL Ching han, trong LTE, trong
truong hop hai' bit, L twong ting bing 4, hoic trong truong hop bdn bit, L trong
g bing 16 (dém L 14n 12 mét chu trinh).

Truong hop c6 phan hdi CBG duge v6 hiéu héa va hai TB hodc hai tir ma
dugc tao cAu hinh trén it nhit mot kénh mang hodc trong it nhét mdt don vi thoi
gian (bo khc“)fig gian bi vd hiéu héa néu b6 khong gian can duoc xem xét, ching
han, trong LTE, 'spatialBundlingPUCCH dugc gan bang false hodc thong diép
diéu khién dugc giri boi thiét bi dau cubi dén BS khong vuot qua mot ngudng

(ching han, dung lugng cia thong diép diéu khién UL)) duge xem xét. Gia st

rang Yeaem 13 gié tri cua C-DAI trong DCI, va viéc DCI 1a DCI ma lép lich
kénh mang ¢ va tuong tmg véi truyén dit liéu trong don vi thoi gian thir m trong
ctra s thoi gian, hodc DCI ma duge mang trong don vi thoi gian thir m trong
ctra s6 thoi gian va 14p lich kénh mang c, hodc DCI ma dugc mang on a kénh
mang c trong don vi thoi gian thit m trong cira s thoi gian. Do vy, vi tri tuong

DL
. A A . I L 2R+ -N
ung dugc x4c dinh dya trén thong tin chi bao C-DAI 1a e pem ™ Nom)

DL
2% (Li+V, A s tia. A
hodc W+ Ve-pacom) (tuy thudc vao li€u so luong don vi thoi gian dang dugce
1ap lich dugc bao gdm trong khi tap hop cac théng ké DAL va néu duge bao gdm,

vi tri 1a két qua cda cong thure trude; nguoc lai, vi tri 1a két qua cda cong thirc

sau), trong d6 Nem 12 6 lugng don vi thoi gian duge 14p lich bai DCI, j 13 j 1an
13p lai cia C-DAI, va L tity thudc vao sé luong bit cta truong C-DAL Chéng
han, trong LTE, trong trudng hop hai bit, L trong (mg bang 4, hoic trong trudong
hop bén bit, L twong tmg bang 16 (dém L 14n 12 mot chu trinh). Theo séng ché,
s& Iwong bit trong tu ciia trudong T-DAI va sb lugng bit twong tu cia truong C-
DALI c6 thé dugc tao cau hinh cho DCI ma I4p lich tt ca cac kénh mang, gia st
rang céc sb lugng nay 16n hon logx(sé lwong don vi thoi gian 16n nhét). Didu nay

c6 thé théng nhit va don gian hoéa thiét ké. Theo cach khéc, truong T-DAI va

50

50/107



48328

truong C-DAI trong DCI trén mbi kénh mang c6 thé lién quan dén thong tin tdng
hop don vi thoi gian trén kénh mang, gid st ca hai gia tri cia trudong T-DAI va
truong C-DAI 16n hon loga(Ni). Theo céch nay, cac chi phi bd sung DCI ¢6 thé
dugc giam.

Luu ¥ ring céc cong thirc néu trén chi biéu dién cac két qua tinh toan, va qua
trinh tinh todn cu thé khong thé dugc thuc hién chit ché theo cac cong thirc néu
trén. Didu nay khong bi gii han theo sang ché. Trong khi tap hop cac thong ké
DAL sb lugng don vi thoi gian thuc sy dugc 14p lich can bdu'qc xem x¢ét, va chi
b4o s6 lugng doan DCI hoic sé lwong PDCCH (C-DAI trong DCI ting 1én 1 mbi
14n) 13 khong du.

D& mo ta rd rang hon vi tri, trong thong tin phan hdi, cia thong tin HARQ-
ACK cho TB trong mdi don vi thoi gian, phan sau néu chi tiét cac cach thirc diéu
phdi thong tin phan hi.

Thiét bi d4u cubi diéu phéi, theo thi tir ciia cac kénh mang, thong tin HARQ-
ACK cho TB trong don vi thoi gian dugce l4p lich bdi DCI trén mdi kénh mang
trong don vi thoi gian tha nhét. Khi cac don vi thoi gian dugc 14p lich béi DCI
trén kénh mang dang dugc didu phéi, thong tin HARQ-ACK cho cac TB trong
céc don vi thoi gian duogc didu phéi trude, va cac don vi thoi gian bao gdm don
vi thoi gian tiép sau don vi thoi gian thir nhét. Sau d6, théng tin HARQ-ACK
cho TB trong don vi thdi gian duge 1ap lich boi DCI trén kénh mang tiép theo
duge didu phdi, don vi thoi gian dugce 1ap lich bai DCI ¢6 thé bao gbm don vi
thoi gian thi nhat, va don vi thoi gian tht nhét 1a don vi thoi gian dang dugce
diéu phéi. Sau khi thong tin HARQ-ACK cho cac TB trong cac don vi thoi gian
duoc 1ap lich boi DCI trén t4t ca cac kénh mang trong don vi thoi gian thi nhét
duoc diéu phéi, thong tin HARQ-ACK cho TB trong don vi thoi gian, dugc 1ap
lich b&i DCI trén mdi kénh mang, tiép sau don vi thoi gian thir nhat dugc didu
phéi, trong d6 bd qua thong tin HARQ-ACK dugce diéu phdi trude do.

Ching han, Fig.8a va Fig.8b thé hién hai so d6 bb tri ctia cdc don vi thoi gian
duogc 1ap lich bai DCI trén cac kénh mang. Nhu dugce thé hién trén Fig.8a, céc
don vi thoi gian khéc nhau duqc tao c4u hinh cho CC1, CC2, CC3, CC4, CC5,
va CC6. Don vi thoi gian tuong tu dugce tao c4u hinh cho tit ca cac CC duge thé
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hién trén Fig.8b. Nhu duoc thé hién trén Fig.8a hoic Fig.8b, thiét bi nhan do thdy
rang gia tri cia T-DAI cudi cing bang 11 trong cira sb thai gian, va do vay thiét
bi nhan x4c dinh ring s6 luong bit phan hdi bang 11.

Trén Fig.8a hoic Fig.8b, don vi thoi gian trong cft thir nhét 14 don vi thoi
gian.thfr nhét, tirc 13, don vi thoi gian dang dugc diéu phdi. Dya trén thong tin
chi bao C-DAI, théng tin HARQ-ACK cho TB trong don vi thoi gian hién tai
D(8,1) trén CC1 dugc didu phbi trude, va thong tin HARQ-ACK dugc dit & bit
thtr 0 ctia thong tin phan hdi (Gia sir ring sé lugng don vi thai gian duoc 1ap lich
b&i DCI hién tai dugce bao gdm trong khi tip hop cac théng ké DAI, va vi tri

DL
. o v L+ -N ' LV N
tuong tng véi C-DAI 1a I engem ™ Nem=(), trong do ¢Pem=1, ~—em=] 1.=16,

va j=0). Do DCI 14p lich chi mdt don vi thoi gian, bit thi nhét bit du tir bit thix
0 tuong tng v6i thong tin phan hdi cho TB trong ddn vi thoi gian dugc 14p lich
bsi DCI. Sau d6, thong tin HARQ-ACK cho TB trong don vi thoi gian hién tai
D(8,2) trén CC3 duge diéu phdi, va thong tin HARQ-ACK dugc dit & bit thir 1

DL
9 A . 9 1 Ae . , , o < L V - N
cta thong tin phan hoi (vi tri tuong tng véi C-DAI 1a I epmem ™ Nem=1, trong

d6 "e-pwem=p  Nem=1 1=16, va j=0). Do DCI lap lich chi mot don vi thoi gian,
bit thir nhit bit dau tir bit thir 1 twong tmg véi thong tin phan hdi cho TB trong
don vi thoi gian dugc 14p lich bai DCI. Khi CCS duogc didu phéi, DCI trén CC5
1ap lich bén don vi thoi gian. Sau khi thong tin HARQ-ACK cho TB trong don
vi thoi gian hién tai dugc didu phéi, thong tin HARQ-ACK cho cac TB trong ba
don vi thoi gian tiép sau don vi thoi gian hién tai trén CC5 dugc lién tuc didu
phéi, va sau d6 thong tin HARQ-ACK cho TB trong don vi thoi gian & doan thar
nhét ctia DCI trén CC6 duge didu phdi. Cu thé 13, thong tin HARQ-ACK cho TB
trong don vi thoi gian hién tai D(8,6) trén CC5 dugc didu phdi, va thong tin
HARQ-ACK duge dit & bit thir 2 ciia thong tin phan hdi (vi tri twong tmg véi C-

. DL :
DAIla 7+ entem™Nem=p trong do 'c-puem=g, Vem=4,1~16,vaj=0). Do DCI

1ap lich bén don vi thoi gian, bdn bit bt du tir bit thir 2 14 thong tin phan hdi
cho dit liéu in the bén don vi thoi gian duge 1ap lich béi DCI. Trén CC4, don vi
thoi gian trong cot thir nhat khong duoc 18p lich, nhung don vi thoi gian & cot
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thir hai duge 1ap lich. Do vy, thiét bi dau cudi cdn bo qua CC4, va trude hét didu
phdi théng tin HARQ-ACK cho TB trong don vi thoi gian & doan thir nhét cia
DCI trén CC6. Sau khi diéu phdi don vi thoi gian & doan thit nhét ctia DCI trén
CC6, thiét bi dau cubi diéu phbi thong tin HARQ-ACK cho TB trong don vi thoi
gian dugc lap lich béi DCI trén CC4. Cuéi cling, thiét bi dau cubi diéu phdi thong
tin HARQ-ACK cho TB trong don vi thoi gian & doan thit hai cia DCI trén CC6.
Théng tin vi tri cu thé dugc thé hién trén Fig.9a. '

Trong trudng hop tdn hao DCL, vi trf trong Gng véi C-DAI trong DCI khong
dién thong tin (Do DCI va C-DAI bj thét lac), va vi tri khong dién thong tin phan
hdi c6 thé duge didn ddy véi NACK hoic DTX.

Chéng han, nhu dugc thé hién trén Fig.8a hoidc Fig.8b, sau khi DCI D(8,2) bi
that lac, dwa trén thong tin chi bio C-DAI, thong tin HARQ-ACK cho TB trong
don vi thoi gian hién tai D(8,1) trén CC1 dugc didu phéi truge, va thong tin
HARQ-ACK duogc dit & bit thir 0 ctia thong tin phan hdi (Gia st ring s6 luong
don vi thoi gian duge 14p lich boi DCI hién tai dugc bao gém trong khi tdp hop

DL
v

Li+V, =N
C-DAl ,c,m c,m _O, trong

cac théng ké DAI, va vi tri twong tmg v6i C-DAI 1a

do 'cowen=1, Nem=1 1=16, va j=0). Do DCI lap lich chi mot don vi thoi gian,

bit thtr nhét bit ddu tir bit thir 0 trong tmg véi thong tin phan hdi ddi véi TB
trong don vi thoi gian duge 14p lich béi DCL. Khi CC5 duoc didu phéi, DCI trén
CCS5 14p lich bdn don vi thoi gian. Sau khi théng tin HARQ-ACK cho TB trong
don vi thoi gian hién tai dugc diéu phéi, théng tin HARQ-ACK cho cac TB trong
ba don vi thoi gian tiép sau don vi thoi gian hién tai trén CC5 dugc lién tuc didu
phéi, va sau d6 thong tin HARQ-ACK cho TB trong don vi thoi gian ¢ doan thir
nhét ctia DCI trén CC6 dugc diéu phdi. Cu thé 13, thong tin HARQ-ACK cho TB
trong don vi thoi gian hién tai D(8,6) trén CC5 duge didu phéi, va thong tin
HARQ-ACK dugc dit & bit thir 2 clia thong tin phan hdi (vi tri tuong tmg voi C-

R
DAIla 7" 'cnten ™ Nem=p trong do 'c-oaem=g Nem=4 1-16,vaj=0). Do DCI

1ap lich bdn don vi thoi gian, bbn bit bat dAu tir bit thtr 2 13 thong tin phan hdi

cho dit lidu trong bbn don vi thoi gian dugc 1ap lich béi DCI. Trén CC4, don vi

thoi gian trong cot thit nhat khong dwoc 14p lich, nhung don vi thoi gian & cot
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thir hai dugec 14p lich. Do vy, thiét bi dau éuéi can bé qua CC4, va trude hét didu
phdi thong tin HARQ-ACK cho TB trong don vi thoi gian & doan thir nhit cia
DCI trén CC6. Sau khi diéu phdi don vi thoi gian & doan thir nhit ctia DCI trén
CC6, thiét bj dau cubi didu phdi thong tin HARQ-ACK cho TB trong don vi thoi
gian dugc 1ap lich boi DCI trén CC4. Cudi ciing, thiét bi du cudi didu phdi thong
tin HARQ;ACK cho TB trong don vi thoi gian & doan thir hai cia DCI trén CC6.
Sau d6, trong 11 bit, vi tri khéng dién HARQ-ACK bit duoc gan bing NACK.
Cu thé 13, vi trf (bit thir 1) trong tmg véi C-DAI trong DCI D(8.2) 1a NACK do
DCI khéng dugc do thdy. Do vay, vi tri twong tng véi C-DAI (vi tri trong tng

R
véi C-DAI la 7 enuen™Nen=] trong d6 "crrem=0, 1=16, j=0, va “em=1)

khéng dién bit HARQ-ACK. Théng tin vi tri cu thé is dugc thé hién trén Fig.9b.

e

Theo cach nay, sb lugng bién thién don vi thoi gian thuc sy dugc 14p lich béi
DCI can dugc xem xét trong khi tip hop cac thdng ké DAL Dé tranh khong nht
quan hiéu biét gifta d4u truyén va diu nhan, sb lugng bit cia trudng C-DAL/T-

DAI nén it nhat 16n hon loga(N). Ching han, trong cc vi du néu trén, Gia sir

54/107

ring s luong bit ctia truong C-DAI va truong T-DAI 14 bdn bit, va do vay L=16.

Nguoc lai, khong nhit quan hiéu biét c6 thé xay ra gitra ddu truyén va dau nhén.’

Chang han, gia sir ring C-DAI bao gdm hai bit, ring s6 luong don vi thoi gian
16n nhét dugc 1ap lich boi mot doan DCI bing 8, rang C-DAI & doan thir nhét
ctia DCI bang 1 (00), va ring C-DAI & doan thir hai cia DCI bing 2 (01). Do

viy, c¢6 it nhét hai trudng hop kha thi: trudng hop 1, chi mot don vi thoi gian

dugc 1ap lich béi mdi doan trong hai doan DCI, va khong c6 ton hao géi. Trudng
hop 2, doan thtr nhit ctia DCI 14p lich mét géi, doan thir hai DCI 18p lich mot
don vi thdi gian, va mdt doan DCI bi thét lac, trong d6 DCI bj thét lac 1ap lich
bbn don vi thoi gian. Céch thirc nay c6 thé tiét kiém c4c chi phi bd sung phan
hdi khong can thiét, ching han, gi4 tri mic dinh khong can duoc phan hdi theo
Céch thire 1.

Céch thuc 4

Theo cach nay, thong tin tong hop don vi thoi gian bao gdm lidu viée tng

hop don vi thoi gian duge tao cau hinh (hozc liéu téng hop thoi gian duoc kich
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hoat). Dua trén viéc li€u cac kénh mang c6 dugc tao cAu hinh véi viéc tong hop
don vi thoi gian, cc kénh mang trong nhém kénh mang (ching han, nhém kénh
mang PUCCH) dugc nhém thanh tdp con kénh mang dugc tao c4u hinh véi viée
tdng hop don vi thoi gian va tp con kénh mang dugc tao cAu hinh khéng c6 tong
hop don vi thoi gian.i Noéi theo cach khac, cac kénh mang dugce tao cAu hinh véi
viéc tdng hop don vi thoi rgian duge nhom thanh mot tdp con, va cac kénh mang
duoc tao cAu hinh khong c6 téng hop don vi thoi gian duge nhém thanh tap con
khac. Theo cach khéc, thong tin téng hop don vi thoi gian truc tiép bao gdm tap
con kénh mang dugc tao cAu hinh véi viée téng hop don vi thoi gian va/hodc tap
con kénh mang duoc tao cdu hinh khong c6 tong hop don vi thoi gian.

Déi v6i tap con kénh mang duge tao cAu hinh véi tong hop don vi théi gian,
thiét bi ddu cudi xac dinh, dua trén T-DAI tuong g v6i tap con kénh mang
duoc tao chu hinh vé6i viée tdng hop don vi thoi gian va s luong don vi thoi gian
16n nhit dugce tao cAu hinh cho tap con kénh mang, sé lugng bit ctia thong tin
phan hdi cho tip con kénh mang duge tao cAu hinh véi viéc tdng hop don vi thoi
~ gian; va xdc dinh mdt doan thong tin phan hdi. Cac phuong phép xac dinh sd
luong bit va thong tin phan hdi da duge mo ta theo cic céch thitc néu trén (tham
khao mdt trong cac cach thac tir 1 dén 3 hoic céc cach thirc kha thi khac, va didu
nay khong bi gi6i han theo sang ché), va Cac chi tiét khong dugc md ta lai.

Péi véi tap con kénh mang dugce tao cdu hinh khong c6 téng hop don vi thoi
gian, thiét bj du cudi x4c dinh, dya trén T-DAI twong tmg v6i tip con kénh mang
duoc tao cAu hinh khong cé téng hop don vi thoi gian, ) luong bit ctia thong tin
phan hdi cho tdp con kénh mang dugc tao c4u hinh khong c6 tdng hop don vi
thoi gian; va xac dinh mdt doan thong tin phan hdi. Cac phuwong phap xac dinh
s& lwong bit va thong tin phan hdi c6 thé giéng nhu céc phuong phap trong hé
théng LTE (tham khao cach thirc x4c dinh trong vi du dugc thé hién trén bang 2
ho#c céc cach thirc kha thi khéc, va didu nay khong bi gi6i han theo séng ché),
va cac chi tiét khong dugc md ta lai.

Thiét bi dau cubi két hop thong tin phan hdi cho tap con kénh mang dugc tao
c4u hinh véi tdng hop don vi thoi gian va théng tin phan hdi cho tép con kénh

mang duogc tao cu hinh khong c¢6 téng hop don vi thoi gian, dé c6 thong tin phan
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hdi cudi clng.

Chéng han, nhu duoc thé hién trén Fig.5c, gia st ring di v6i kénh mang 1
dén kénh mang 6, tong hop da don vi thdi gian dugc kich hoat va/hodc sé luong
don vi thoi gian dugce tao céu hinh duoc 14p lich béi mot doan DCI 16n hon 1,
trong khi déi v6i kénh mang 7 dén kénh mang 10, tdng hop da don vi thoi gian
bi v6 hi€u hda Vé)hoac s6 lugng don vi th&i gian dugc tao cAu hinh duoc lap lich
béi mot doan DCI béng 1. Do vay, €C1 dén CC6 duoc nhom thanh maot tip con.
Gia st rng thong tin phan hdi d6i vé6i tap con ndy, dugc xac dinh theo cach thire
1, bao gdm 24 bit (d& biét chi tiét, tham khao Céch thirc 1), hodc viéc thong tin
phéan hdi déi véi tap con nay, dugc xéac dinh theo Cach thirc 2, bao gdm sdu bit
(@8 biét chi tiét, tham khao Céch thirc 2), hodc viéc thong tin phan hdi ddi véi
tap con ndy, dugc xdc dinh theo Céch thirc 3, bao gdm 11 bit (dé biét chi tiét,
tham khao Céch thirc 3); hodc sb lugng bit ciia thong tin phan hdi c¢6 thé dugc
x4c dinh theo cach thirc kha thi khac. Ngoai ra, CC7 dén CC10 dugc nhém thanh
tap con khéc, va thong tin phan hdi dugc x4c dinh theo cach thire LTE bao gdbm
su bit (theo cach thirc xac dinh & vi du dugc thé hién trén Bang 2), hoic sb lugng
bit ctia thong tin phan hdi duge xac dinh theo cach thirc kha thi khic. Sau @6,
thong tin phan hdi dbi véi tap con 1 va thong tin phan hdi dbi véi tap con 2 duge
xép tang dé c6 thong tin phan hdi cudi cing. Thong tin phan hdi déi véi tap con
1 ¢6 thé duoc dat truethong tin phan hdi di véi tap con 2, hoic thong tin phan
hdi ddi véi tap con 1 c6 thé dugc dit sau thong tin phan hdi dbi vai tap con 2.

Theo cach nay, thong tin phan hdi ¢ thé dugc xac dinh riéng r& dva trén trang
thai téng hop don vi thoi gian dugce tao cAu hinh trén m6i kénh mang, dé tiét
kiém cac chi phi bd sung chi bao DCI va c4c chi phi bd sung phan hoi UCI khéong
can thiét.

Nén luu ¥ rang: 1. Theo phuong 4n thuc hién, chi thong tin téng hop don vi
thoi gian dugce d& cép trong nhom tép con. Ngoai ra, cac hé sd khac ciing c6 thé
duoc xem xét, chang han, lidu phién truyén/phén hdi CBG duoc tao cdu hinh,
va/hoidc, liéu hé théng s6 hoic khoang thoi gian ctia don vi thoi gian dugc tao
cAu hinh. Cu thé 13, kénh mang “dugc tao c4u hinh véi phan hdi CBG va duge
tao cAu hinh v&i téng hop don vi thoi gian” ¢6 thé dugc x4c dinh thanh mot tap
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con, va kénh mang “dugc tao cAu hinh khong c6 phan hdi CBG va duoc tao ciu
hinh véi tdng hop don vi thoi gian” c6 thé dugc xac dinh thanh mot tip con, va
kénh mang “dugc tao cAu hinh véi phan hdi CBG va duoc tao ciu hinh khong
co téng hop don vi thoi gian” ¢6 thé duoc xac dinh thanh mot tdp con; va kénh
mang “dugc tao ciu hinh khéng c6 phan hdi CBG va dugce tao cdu hinh khoéng
co téng hop don vi thoi gian” éé thé dugc x4c dinh thénh mot tdp con. Thong
qua vi du nhung khéng gi6i han, ddi véi tap con “durge tao ciu hinh véi phan hdi
CBG va dugc tao cdu hinh véi viée tng hop don vi thoi gian”, s luong bit ciia
thong tin phan hoi duge xac dinh dua trén sb luong don vi thoi gian 16n nhit va
sd lrgng CBG 16n nhét; dbi véi tap con “duge tao ciu hinh khong c6 phan hdi
CBG va dugc tao ciu hinh ¢6 téng hop don vi thoi gian”, ) lugng bit cia thong
tin phan hdi dugc xac dinh dua trén sd luong don vi thoi gian 16n nhat; va dbi
v6i tap con “dugc tao cdu hinh véi phén hdi CBG va dugc tao cAu hinh khong
c6 tong hop don vi thoi gian”, s§ luong bit thong tin phan hdi duge xac dinh dua
trén s6 lugng CBG 16n nhét. 2. Céc tip con c6 duge xac dinh ngim va truc tiép
dua trén thong tin tdng hop don vi thoi gian, va do vy khong can chi phi bd
sung béo hiéu thém. Chéc chin 13, dé linh hoat, thiét b truyén c6 thé théng béo
thiét bi nhin vé két qua phan chia tap con qua bao hiéu, tirc 13, cac kénh mang
ma dugc x4c dinh thinh mot tdp con. B4o hiéu theo sang ché c6 thé 13 bao hiéu
RRC, thong diép khéi thong tin chii (master information block, MIB), thong diép
khdi thong tin h¢ théng (system information block, SIB), b4do hiéu RRC, bdo hiéu
phén tir diéu khién ma didu khién truy nhap phuong tién (media access control
control element, MAC CE), hoac mét hodc nhiéu loai bdo hiéu 16p vat ly. Cac
chi tiét khong dugc mb ta.

Céch thuc 5

Theo cach nay, thong tin tdng hop don vi thoi gian bao gdm sb lugng cac don
vi thoi gian duge tdng hop dugc tao chu hinh cho kénh mang. Thiét bj ddu cudi
nhém céc kénh mang trong nhém kénh mang (ching han, nhém kénh mang
PUCCH) thanh Z tap con dua trén sé lugng don vi thoi gian duoc tdng hop dugce
tao cdu hinh cho kénh mang, trong d6 dugc tao cdu hinh cac sb lugng cia cac

don vi thoi gian duoc téng hop trén tit ca cic kénh mang trong mét tap con la
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giéng nhau. Chéng han, c4c kénh mang ma mdi kénh dugc tao cAu hinh véi bén
don vi thoi gian dugc téng hop dugc nhém thanh mdt tép con, cac kénh mang
ma mdi kénh duoc tao cdu hinh véi hai don vi thoi gian duge tdng hop duoc
nhém thanh tap con khéc, va mdi kénh trong cac kénh mang duoc tao ciu hinh
v6i mot don vi thoi gian duge tdng hop duge nhém thanh tip con khéc nita.

Péi véi tap con thir i cua Z tép con, thiét b1 dau cudi xac dinh, du;a trén T-
DAI dbi véi tap con thir i va sé lugng don vi thoi gian duoc tao cdu hinh cho tap
con thir i, s lugng bit ciia thong tin phan hdi ddi vé6i tap con thi i, tirc 13, x4c
dinh rﬁng tich ctia T-DAI d6i v6i tap con thiri va sb lugng don vi thoi gian dugce
tao cAu hinh cho tap con thir i 1a sé Iuwgng bit ctia thong tin phan hdi déi véi tap
con thir i (tham khao mét trong céc cach thirc tir 1 dén 4 néu trén hoic cic cach
thirc kha thi khac ma khac véi cac cach thirc theo sang ché). Thiét bi ddu cudi
diéu phdi, dya trén thong tin chi bao C-DAI trong DCI trong tap con thit i, thong
tin HARQ-ACK cho TB trong don vi thoi gian duge 14p lich béi DCI, dén thong
tin phan héi d6i v6i tap con thir i (tham khao mét trong cac cach thire tir 1 dén 4
néu trén hoic cac cach thie kha thi khac khac vé6i cac cach thic theo sang ché).
Noi theo cach khéc, vi tri tuong tng véi thong tin chi bdo C-DAI trong thong tin
phan hi déi véi tap con thr i twong ing véi th6ng tin HARQ-ACK cho TB trong
don vi thoi gian dugce 14p lich bai DCI trong tap con thir i, & c6 thong tin phan
hoi dbi véi tap con thir i. Cubi cling, thiét bi dau cudi két hop thong tin phan hdi
ddi v&i Z tap con dé c6 thong tin phan hdi cubi cing. Luu ¥ rang, kénh mang
hoiic tAp con ma dugc tao ciu hinh khéng c6 téng hop don vi thdi gian hodc ¢6
tdng hop don vi thoi gian bi vo hiéu héa c6 thé duge hiéu nhuw 14 kénh mang hoac
tap con c6 s6 luong don vi thoi gian dugc tao cAu hinh bing 1.

Céch thuc 6

Theo cach nay, théng tin tng hop don vi thoi gian bao gdm liéu viée téng
hop don vi thoi gian dugce tao cdu hinh, hodc liéu kénh mang dugc tao ciu hinh
c6 hodc khong c¢o viéc téng hop don vi thoi gian, va/hodc sd lugng cac don vi
thoi gian dugce téng hop dugce tao ciu hinh cho kénh mang.

Thiét bi diu nhan x4c dinh, theo co cu bang ma dong, thong tin phan hdi

cho kénh mang ma duoc tao cAu hinh khong ¢6 tdng hop don vi thoi gian hodc
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¢6 sb luong cac don vi thoi gian duoc tdng hop duge tao ciu hinh bing 1. Theo
trién khai, thiét bi du nhan xé4c dinh, dua trén théng tin chi bao T-DAI va thong
tin chi bio C-DAI, théng tin phan hoi cho kénh mang ma dugc tao cdu hinh
khong c6 tdng hop don vi thoi gian hodc ¢ s lugng cac don vi thoi gian dugce
tbng hop dugc tao cdu hinh bang 1. D& biét chi tiét, tham khao cach thuc xac
dinh LTE (d& biét chi tiét, tham khao céch thire xéc dinh & vi du duge thé hién
trén Bang 2) hodc cach thirc kha thi khac.

Thiét bi dAu nhn x4c dinh, theo co cAu bang ma bén tinh, thong tin phan hdi
dbi véi kénh mang duge tao cau hinh ¢6 tdng hop don vi thoi gian va/hoic ¢b sb
luong cac don vi thoi gian duoc tong hop duge tao cdu hinh cho kénh mang 16n
hon 1 (mdt doan thong tin phan hdi c6 thé dugc x4c dinh cho mdi kénh mang,
va sau d6 thong tin phan hdi cho tit ca cac kénh mang dugc két hop; hodc mdt
doan thong tin phan hdi c6 thé ddng thoi duge xac dinh). Theo trién khai, thiét
bi ddu nhén xé4c dinh, dya trén thong tin ctra s6 thoi gian va theo cach thirc ban
tinh, thong tin phan hdi cho kénh mang ma dugc tao ciu hinh c6 tdng hop don
vi thoi gian va/hodc c6 sb luong cac don vi thoi gian dugc tdng hop duge tao
cAu hinh cho kénh mang 16n hon 1. Théng tin cira s thoi gian c6 thé dugc xdc
dinh dua trén tap chudi thoi gian HARQ K1 duoc tao cAu hinh. Cu thé 13, kich
thwdc ciia bang ma ban tinh bing kich thudc cta tp chudi thoi gian HARQ K1
dugc tao ciu hinh (hoic kich thudc cira sb thoi gian). Gia sir ring, tap K1 dugc
tao cAu hinh ban tinh qua RRC 1a {3,4,5,6}, va c6 thé duogc x4c dinh réng kich
thudc cira sb thoi gian cling bang 4. No6i theo cach khac, kich thudc cua thong
tin phan hdi cho mot kénh mang ma duoc tao cu hinh c6 tdng hop don vi thoi
gian va/hoic ¢6 sd lugng cac don vi thoi gian duge tdng hop duoc tao ciu hinh
cho kénh mang 16n hon 1 bang bén bit. Trong khi diéu phéi, mot cach tiy chon,
thong tin phan hdi dugc didu phéi dén vi tri twong tmg theo thir ti thoi gian. Xac
dinh théng tin phan hdi theo cach thirc ban tinh (hodc duge goi 1a co ciu bang
mi bén tinh) nghia 13, kich thuéc cta thong tin phan hdi dugc xac dinh khong
phu thude vao ) lugng doan dit li€u dugc truyén/lép lich thyc syu. Cu thé 13, vi
tri twong tng v6i don vi thoi gian trong ¢6 PDSCH (trong d6 két qua giai ma

cho PDSCH dugc mang trong théng tin phan hdi) duoc truyén trong ctra sb thoi
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gian 13 két qua giai ma cho PDSCH tuong tmg; va vi tri tuong Ung voi don vi
thoi gian ma trong d6 khong PDSCH dugc truyén nao c6 thé 12 gia tri mic dinh,
chang han, NACK hoic DTX. Luu y rang cach thirc néu trén chi 13 cach thuc
bén tinh ban tinh x4c dinh thong tin phan hdi, va cach thirc xac dinh bang ma bén
tinh cfing 4p dung dugc cho sang ché. Chang han, tham khéo cac phuong 4n thuc
hién khac sau ddy hodc cac cach thirc kha thi khac ma khéc véi cac cach thﬁc
theo sang ché.

Sau d6, thiét bj ddu nhan két hop hai phan thong tin phan hdi dé c6 théng tin
phan hdi cudi cﬁﬁg.

Luu y ring khai niém ctia cach thtrc néu trén ciing 4p dung dugc dé truyén
CBG. Cu thé 13, thiét bj ddu nhan x4c dinh, theo co ciu bang ma dong, thong tin
phan hoi d6i v6i kénh mang ma duge tao c_;éu hinh khong c¢6 phan hdi CBG hoic
¢ sb lugng CBG duoc tao cu hinh béng 1. Theo trién khai, thiét bi du nhin
x4c dinh, dya trén thong tin chi bdo T-DAI va thong tin chi bdo C-DAI, thong tin
phan hdi cho kénh mang ma duoc tao cdu hinh khéng c6 phan hdi CBG hodc c6

56 lugng CBG dugc tao cAu hinh bing 1. D8 biét chi tiét, tham khao cach thic
‘xéc dinh LTE (dé biét chi tiét, tham khdo cach thirc x4c dinh & vi du dugc thé
hién trén Bang 2) hodc cach thirc kha thi khac. |

Thiét bi du nhan xéc dinh, theo co ciu bang ma ban tinh, thong tin phan hdi
cho kénh mang ma duogc tao c4u hinh ¢c6 phan hdi CBG hoic c6 sb luong CBG
duoc tao cau hinh 16n hon 1. Theo trién khai, thiét bi d4u nhén x4c dinh, dua trén
kich thuéc ctra s6 thoi gian va sb luong CBG dugc tao cAu hinh, thong tin phéan
hdi cho kénh mang ma dugc tao cdu hinh c6 phan héi CBG hoic ¢6 sb lugng
CBG dugc tao cdu hinh 16n hon 1.

Céch thirc nay ciling c6 thé d¢am bao nhit quan hiéu biét gitra ddu truyén va
dAu nhén, hd trg cdu hinh tdng hop don vi thoi gian linh hoat, va tiét kiém cac
chi phi b6 sung DCI va cac chi phi bd sung phan hdi UCI khong cén thiét.

Luu y ring, theo tat ca cac phuong 4n thuc hién sang ché, thong tin téng hop
don vi thoi gian ¢6 thé duge mang qua bao hiéu 16p cao hon (ching han, béo
hiéu RRC hogc MAC CE), qua bao hiéu 16p vt ly (chang han DCI chung (nhém)
hodc DCI riéng cho UE), hodc qua td hop ctia bao hi¢u 16p cao hon va bao hiéu
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16p vat Iy (ching han, mét tp dugc tao cau hinh qua bao hiéu RRC, v gié tri cu
thé hoic lidu c6 chi bao kich hoat/v6 hiéu hoéa qua DCI).

Theo cach thirc kha thi khac ctia cach thirc nay, bdo hiéu dé tao cAu hinh phan
hdi/truyén CBG va bio hiéu dé tao cAu hinh théng tin tong hop don vi thoi gian
khong phai 12 cing bao hiéu. Do vay, kénh mang c6 thé dugc tao ciu hinh véi ca
phan hdi/truyén CBG va théng tin tbng hop don vi thoi gian. Trong trudng hop
nay, tht ca cac bao hiéu cAu hinh c6 thé hop €.

(1) Theo Céach thirc 1, L bit (L 12 s§ Ivgng CBG 16n nhét duge tao cdu hinh)
dugc phan hdi cho tit ca cac TB», tire 14, sb lugng bit phan hdi duge x4c dinh béi
T-DAI*N*L. C4ch thirc didu phdi 12 twong tu. L bit cho tat ca cac TB duoc 1ap
lich b&i mot doan DCI ¢6 thé duge b tri tudn tr dén céc vi tri twong tng véi C-
DAI hoidc dugc bb tri luan phién dén céc vi tri tuong tng véi C-DAL No6i-theo
cach khac, L bit & cac vi tri twong tng véi C-DAI duoc bd tri tudn ty dudi dang
cac TB duoc 1ap lich bdi mdt doan DCI, va L bit & céc vi tri twong tng vé6i C-
DAI dugc bd tri luan phién dudi dang cac TB duogc 1ap lich béi mot doan DCI.
Chéc chin 13, thong tin phan hdi cia sb lugng CBG 16n nhét khong can duoc
phan hdi cho mdi TB. Piéu nay cé thé giéng nhu Céch thirc 3, tic 1, s6 luong
CBG dugc 1ap lich bing sb lugng bit ciia thong tin phan hdi cin dugc phan hdi.
Tuy nhién, trong trudng hop nay, sb lugng bit cia trudong C-DAI/T-DAI nén it
nhét 16n hon loga(NL).

(2) Theo céch thirc 2, L bit dugc phan hdi cho tir mi duoc 14p lich béi mbi
doan DCI. Cu thé 13, todn tir AND duogc thuc hién trén thong tin phan hdi cho tat
ca cac CBG trong cac don vi thoi gian dé tao thong tin phan hdi mot bit. Chéng
han, DCI 14p lich mét tir ma, ma tuong ung véi X don vi thoi gian, va do vay
mot bit dugce tao bing cach thuc hién toan tir AND trén thong tin phéan hdi cho
CBG thr nhét trong X don vi thoi gian, mot bit duge tao béng cach thuc hién
toan tir AND trén thong tin phan hdi cho CBG thtt hai trong X don vi thdi gian,
va tuong tu, L bit dugc tao. Theo cach khéc, N bit dugc phan hdi cho tir ma dugc
1ap lich bi mdi doan DCI. Cu thé 13, mot bit dugc tao b?mg cach thuc hién toan
tir AND trén thong tin phan héi cho cac CBG trong mbi don vi thoi gian. Ching

han, DCI 14p lich m0t tir ma, ma tuwong Gng v6i X cac don vi thoi gian, va do vay
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mot bit dugc tao bing cach thuc hién toan tr AND trén thong tin phan hdi cho
cdc CBG trong don vi thoi gian thtr nhit cia X don vi thoi gian, mot bit duoc
tao bang cach thuc hién toan tir AND trén thong tin phan hdi cho cac CBG trong
don vi-thoi gian thir hai ciia X don vi thoi gian, va tuong tu, N bit dugc tao.

(3) Theo cach thirc 3, L bit (L 1 sé lugng CBG 16n nhat duge tao cu hinh)
duoc phén hdi cho tét ca cac TB, tirc 13, sb lurgng bit phan hdi duge x4c dinh bai
T-DAI*L. Cach thirc diéu phéi 1a twong tu. L bit cho cac TB duoc 18p lich béi
mot doan DCI ¢6 thé dugce bd tri tudn tw dén cac vi tri twong img véi C-DAI hoic
duoc bb tri luan phién cho céc vi tri tuong &ngivc'yi C-DAL Noéi theo céch khac,
L bit & cac vi tri tuong tng véi C-DAI duge bd tri tuan tu nhu 1a cac TB dugc
13p lich bdi mét doan DCI, va L bit & céc vi tri tuong tng véi C-DAI duge bd tri
luan phién duéi dang cac TB dugc 1ap lich bdi mot doan DCI.

- Céc chi phi bd sung DCI hozic UCI cuc cao c6 thé dugc tranh trong céc cach
thirc sau. 1. Néu s6 luong don vi thoi gian duge tong hop duge gén 16n hon 1
(hoic tdng hop don vi thoi gian dugc kich hoat), phan hdi mic TB dugc sit dung
mac dinh, thay cho sir dung/kich hoat phan hdi/truyén CBG, mic di bao hiéu
dugc str dung dé tao cdu hinh phan hdi/truyén CBG. Theo cach nay, c6 thé hiéu
rang téng hop don vi thoi gian ¢é d wu tién cao hon phén hoi/truyén CBG. 2.
Néu phién truyén CBG dugc tao c4u hinh, sd luong cac don vi thoi gian duge
téng hop mic dinh dugc gén bang 1 (hoic tdng hop don vi thoi gian bi vo hidu
héa), mic du bao hiéu dugce sir dung dé tao céu hinh sb luong cac don vi thoi
gian dugc tong hop 16n hon 1 (hoéc téng hop don vi thoi gian dugc kich hoat).
Theo cach nay, ¢6 thé hiéu ring viéc téng hop don vi thoi gian c6 do wu tién thip
hon phan hdi/truyén CBG.

Trong trudng hop cta phién truyén CBG duge tao c4u hinh, néu mot doan
DCI 14p lich céc don vi thoi gian, DCI ¢6 thé bao gdbm ndi dung sau:

1. Mot chi bao CBG (sé_ lugng bit tuy thudc vao ) lugng CBG duogc tao ciu
hinh qua bao hiéu RRC). Mt chi bdo CBG dugc sur dung dé chi bao phién truyén
CBG nao duoc 14p lich. Cac don vi thoi gian dugce 1ap lich bdi DCI chia sé mot
chi bdo CBG. Chang han, chi bdo CBG bén bit 12 1101. Diu nay nghia la don
vi thoi gian thir nhit 14p lich CBG1, CBG2, va CBG4; don vi thoi gian thir hai
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1ap lich CBG1, CBG2, va CBG4; va tuong tu, don vi thoi gfan tha X 1ap lich
CBG1, CBG2, va CBG4. Chic chin 13, DCI ¢6 thé bao gdm hai chi bdo CBG,
ma twong tmg v6i cc chi bao ciia hai tir ma. Cac chi phi bd sung DCI ¢6 thé thip
hon céc chi phi trong truong hop ctia X hodc N chi bdo CBG.

2. Mbt chi bao flush (tran) (ching han, mét bit). M6t chi bdo flush duge st
dung dé chi béo ring CBG dang duoc 14p hoic hoic by dém dir lidu can xtr ly
dic biét (ching han, nhin bd dém dit liéu trudc khi tran va/hoic khong tham gia
két hop HARQ). Céc don vi thoi gian dugce 14p lich boi DCI chia sé mét chi bao
flush. Chéng han, chi béo flush mot bit bang 1. Piéu nay nghia 13 bd dém
CBG/dir li€u dugc 1ap lich bdi don vi thoi gian tha nhit bi tran va khéng tham
gia vao td hop HARQ, b dém CBG/di liéu dugc 1ap lich boi don vi thoi gian
thir hai bi tran va khong tham gia vao t6 hop HARQ, va tuong tw, bd dém
CBG/dir li€u dugc 1ap lich béi don vi thoi gian thir X bi tran va khong tham gia
vao t& hop HARQ. Chéc chén 13, DCI ¢6 thé bao gdm hai chi béo flush, twong
g v6i cac chi béo hai tir ma, hodc DCI van bao gdm mét chi bao flush (ching
han, mdt bit), va mot chi bao flush dugc st dung dé chi bao xtr ly hai tir ma. Cac
chi phi bd sung DCI c6 thé thap hon céc chi béo trong trudng hop ctia X hodc N
chi bao CBG.

Budc 203: Thiét bi dau cubi giri thong tin phan hdi cho it nhit mot TB.

Theo phuong &n thuc hién néu trén, thiét bi dau cudi thu duoc thong tin tong
hop don vi thoi gian va thong tin chi bdo DAI dugce gii boi BS, x4c dinh thong
tin phan hdi cho it nhit mot TB dua trén théng tin tdng hop don vi thoi gian va
thong tin chi bao DAL va cubi cing giri thong tin phan hdi cho it nhit mot TB
dén BS. Didu nay c6 thé cai thién cach thirc x4c dinh thong tin phan héi HARQ
trong hé théng NR, dé hd tro kich ban vé6i sé lugng linh hoat don vi thoi gian
dugce téng hop/dugce 14p lich, nhe d6 tranh thiéu nhét quan hiéu biét va hén loan
thong tin phan héi HARQ giita thiét bi diu cubi va BS trén co sé dam bao céc
chi phi bd sung didu khién DL va cac chi phi bd sung diéu khién UL.

Dura trén khai niém k§ thuét co ban, phan sau con d& xuat cac phuong an thuc

hién khac dé mo ta thi tuc x4c dinh thong tin phan hoi theo séng ché.
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Phuong an thuc hién hai

Do BS ¢6 thé con tao ciu hinh, cho thiét bi dau cubi, mot hoic nhiéu BWP
trén mot kénh mang, mdi BWP tuong ting v6i mot loai hé théng sb, chéng han,
khoang céch kénh mang phu, tién t§ tudn hoan (Cyclic Prefix, CP), hodc tham
s6 khac. Do vay, theo trién khai kha thi cta sang ché, thong tin phan hdi c6 thé
duoc x4c dinh dua trén cac BWP dugc tao ciu hinh hodc dugce kich hoat hodc ¢6
thé duoc dong thoi kich hoat trén kénh mang.

Cu thé 13, c¢6 thé c6 hai cach thirc: cach thirc bang ma dong va cach thirc béﬁg
ma ban tinh.

DPbi véi cach thite bang ma dong, tham khéo thi tuc dugc thé hién trén Fig.10.
Thi tuc ndy c6 thé cu thé bao gdm céc budc sau.

Budc 1001: Thiét bj diu nhan thu duoc thong tin didu khién duoc giri béi
thiét bi dau truyén, trong d6 thong tin didu khién bao gdm thong tin BWP va
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thong tin DAI, va théng tin DAI bao gdm it nhit mét loai théng tin chi bao T- -

DAI va thong tin chi bao C-DAL.

Theo trién khai kha thi cta sang ché, thong tin didu khién c6 thé bao gém
thong tin BWP (chéng han, cac BWP dugc tao ciu hinhn hoac duogc kich hoat
hoic c6 thé duoc kich hoat d@)ng thoi, hodc bdo hiéu kich hoat/hudy kich hoat cho
BWP va/hogc thong tin cAu hinh BWP). Théng tin didu khién thi hai c6 thé bao
g6m thong tin chi bao T-DAI va thong tin chi bao C-DAL Déi véi cac dinh nghia
T-DAI va C-DAI, tham khéo c4c phin mé ta néu trén. Khac biét & chd T-DAI/C-
DAI dugc dém theo thi tu sau: cac CC, cac BWP, va cac don vi thoi gian. Chéng
han, tham khéo bang 4.

Bang 4

CC1,BWP1 | D(4,1)
CC2,BWP1
CC2,BWP2 | D(4,2)
CC2,BWP3 | D(4,3)
CC3,BWP1 D(5,5)
CC3,BWP2 | D(4,4) D(6.,6)
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Budc 1002: Thiét bi diu nhan xAc dinh thong tin phan hdi dua trén thong tin
chi bado T-DAI va thong tin chi bdo C-DAL

Trong qué trinh x4c dinh théng tin phan hdi, thong tin tdng hop don vi thoi
gian c6 thé dugc x4c dinh. D& biét chi tiét, tham khao cac Cach thic tir 1 dén 6.
Néu téng hop don vi thoi gian khéng duoc tao cu hinh, tham khéo céc phin mo
ta cééh thtrc xac dinh & vi du dugc thé hién trén bang 2. Cac chi tiét khong duge
‘md ta lai & day.

Budc 1003: Thiét bi du nhéan giri thong tin phan hdi dén thiét bi dau truyén.

Theo céch thirc bang mi ban tinh, thong tin tong hop BWP ¢6 thé 14 s lugng
BWP dugc tao cu hinh hodc duge kich hoat hodc ¢6 thé duge déng thoi kich
hoat trén kénh mang. Thiét bi dAu cudi x4c dinh s lugng bit ctia thong tin phan
hdi dua trén thong tin tdng hop BWP va kich thuéc ctra sb thoi gian.

Chéng han, gia sit ring c6 ba kénh mang, sb lugng BWP trén kénh mang thir
nhét bang 2, s6 lugng BWP trén kénh mang thir hai bing 1, va sb lugng BWP
trén kénh mang thir ba bang 3. Kich thudc ctra s6 thoi gian bang 2. Do vay, sb
lugng bit phan hdi bang (2+1+3)*2=12 bit. Thir tu sip xép thong tin phan hdi
cho tat ca cac kénh mang c6 thé nhu sau: _

Céach thl’ré sip xép 1: Théng tin phan hdi cho tét ca cac kénh mang dugce sap
Xép tun tu, nhu duge thé hién trén Fig.11.

Cach thirc sip xép 2: Thong tin phan hdi cho tit ca cac BWP dugc sép xép
tudn tu, nhu dugc thé hién trén Fig.12.

Cach thirc sip xép 3: Thong tin phan hdi duoc b tri trude trong mién tAn s6

va sau d6 trong mién thoi gian, nhu dugc thé hién trén Fig.13.

Phuong én thyc hién thi ba

Theo phuong 4n thuc hi¢n, thdng tin phén héi duge x4c dinh duya trén thong
tin ctra s6 thoi gian va thong tin dinh dang don vi thoi gian (slot format
information, SFI). Theo trién khai, théng tin cira sé thoi gian c6 thé duge xac
dinh dya trén tap céc gia tri kha thi duoc tao c4u hinh cta K1, va SFI dugc mang
trong béo hiéu 16p cao hon (chang han, bao hiéu RRC) vi/hoic bdo hiéu 16p vat
Iy (ching han, DCI nhém chung).
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Trong hé théng NR, dé hd trg TDD ddng va linh hoat, huéng truyén DL/UL
ctia mdi don vi thoi gian (khe, ky hiéu, va tuong tir) ¢6 thé duoc tao ciu hinh qua
béo hiédu 16p cao hon va/hodc DCI nhém chung 16p vat Iy. Theo trién khai kha
thi, mot chu ky dugc tao cdu hinh, ching han, khoang thoi gian cho chu ky nay
1a 5ms hodc 10ms. Trong chu ky nay, mot sé don vi tai nguyén/thoi gian c¢b dinh

c6 thé dugc tao cu hinh dé truyén UL, cac don vi thoi gian/tai nguyén ¢ dinh
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khéc c6 thé dugc tao cau hinh d€ truyén DL, va mot s tai nguyén danh riéng c6 -

thé dugc tao cdu hinh; va cac don vi thoi gian/tai nguyén con lai trong chu ky ¢6

thé dugc chi dinh linh hoat va dong duéi dang DL hodc UL hodc céc tai nguyén
du trit/tréng.

Chéng han, nhu dugc thé hién trén Fig.14, cdc don vi thoi gian 0 dén 2 duoc
str dung c¢b dinh dé truyén DL, c4c don vi thoi gian 7 dén 9 dugc st dung ¢ dinh
dé truyén UL, va c4c don vi thoi gian 3 dén 6 c6 thé dugc chi dinh dong va linh
hoat 1am DL hozc UL hoic c4c tai nguyén du trit/tréng. Chu ky niy bao gdm 10
don vi thoi gian. Fig.14 thé hién 13 rang cic don vi thoi gian dugc tao ciu hinh
¢d dinh cho UL s& khéng c6 trong ctra s6 thoi gian hodc théng tin phan hdi. Do
vay, khi thibt bi ddu cudi x4c dinh thong tin phan hdi dua trén cira sb thoi gian
duoc tao cdu hinh béi BS, huéng truyén DL/UL cho don vi thoi gian con can
dugc xem xét, nhdy d6 tranh céc chi phi bd sung phan hoi khong cén thiét.

Gia st rang, t4p K1 duoc tao cdu hinh ban tinh qua RRC 12 {3,4,5,6}. TB ma
c6 thé duoc phan hdi trong don vi thoi gian UL #7 dén tir don vi thoi gian DL #1
(n+6), don vi thoi gian DL #2 (n+5), don vi thoi gian DL #3 (nt4), va don vi
thoi gian DL #4 (n+3). Do vy, cira s6 thoi gian bao gdm cac don vi thoi gian #1
dén #4, va c6 thé duge xac dinh réng s6 lugng bit cia thong tin phéan hdi béng
bén bit. TB ma c6 thé duoc phan hdi trong don vi thoi gian UL #9 dén tir don vi
thoi gian DL #3 (n+6), don vi thoi gian DL #4 (n+5), don vi thoi gian DL #5
(n+4), va don vi thoi gian DL #6 (n+3). Do vdy, ctra s thoi gian bao gdm cac
don vi thoi gian #3 dén #6, va c¢6 thé duoc x4c dinh ring sb luong bit cia thong
tin phan hdi bang bdn bit. Luru ¥ ring, néu K1 thong tin chi bao trong DCI ring
1ap lich PDSCH duoc truyén tong don vi thoi gian cu thé khong duge phan hdi
trong don vi thoi gian #7, bit twong Gmg c¢6 thé duge thiét 14p mot cach tuy chon
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bang NACK hoic DTX. Ching han, gia sir ring, théng tin chi bao K1 trong DCI
ma lap lich PDSCH trong don vi thoi gian #2 khong bing 5 (khéng dugc phan
hdi trong don vi thoi gian #7), va bit twong tmg c6 thé dugc thiét 1ap thy chon
bing NACK hoic DTX trong thong tin phan hbi.

Néu don vi thoi gian #3 dugc tao c4u hinh cb dinh dé truyén UL, thong tin
phan hoi d&cyc phan hdi trong don Vl thoi gian UL #7 khong can bao gdbm don vi
thoi gian #3, va mot cach tueng tng thiét bi ddu cudi c6 thé xac dinh ring sb
luong bit cia thong tin phan hdi bang ba bit. Thong tin phan hdi dugc phan hdi
trong don vi-thoi gian UL #9 khéng cin bao gdm don vi thoi gian #3, va mot
cach twong tng thiét bi diu cudi c6 thé xac dinh rang sd lugng bit clia thong tin
phan hdi bing ba bit. N6i theo cach khéc, trong qua trinh xac dinh sb lugng bit
ctia thong tin phan hdi, liéu don vi thoi gian trong cira s thoi gian duge tao cdu
hinh @& truyén UL hodc truyén DL can dugc do thdy. Néu truyén UL dugc bao
gdm (c6 thé 1a truyén UL ¢b dinh duoc tao cdu hinh ban tinh qua bo hidu 16p
cao hon va/hoic truyén UL duoc chi bao dong bdi bao hidu 16p vat 1y), phién
truyén UL (c6 thé 14 truyén UL c¢b dinh duoc tao cdu hinh ban tinh qua béo hiéu
16p cao hon va/hoic truyén UL duge chi bio dong béi bao hiéu 16p vat 1y) can
dugc loai tﬁ‘r, va chi théng tin phan hdi cho TB trong don vi thoi gian twong tng
duoc tao cu hinh dé truyén DL cin dugc phan hdi. Theo cach nay, phan hdi
tuong tmg v6i don vi thoi gian truyén UL dugc loai trir, nho d6 tiét kidém céc chi
phi bd sung phan hdi khong cén thiét.

Trong vi du néu trén, chi don vi thoi gian truyén UL dugce xem xét. Tly chon
tuong tu, phan hdi tuong tmg v6i don vi thoi gian danh riéng/tréng c6 thé con b
loai trir.

Trong vi du néu trén, ctra sb thoi gian duge xac dinh bing tap duoc tao cu
hinh céc gi tri kha thi cda K1. Ngoai ra, ctra sb thoi gian cd thé dugce tao ciu
hinh ngay qua bédo hi¢u. Theo trién khai, b4o hiéu ciu hinh RRC c6 thé dugce st
dung dé tao cAu hinh kich thuége cira sb thoi gian va/hodc gié tri nhd nhét cia K1;
khoang cach gifra don vi thoi gian cudi ciing trong cira sb thoi gian va don vi
thoi gian cia PUCCH/PUSCH mang thong tin phan hdi va/hodc gié tri 16n nhét

ctia K1; va khodng céach giita don vi thoi gian thir nhat trong ctra so6 thoi gian va
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don vi thoi gian cia PUCCH/PUSCH mang thong tin phan hdi. Theo cich nay,
ctra 50 thoi gian c6 thé duge quan 1y/dugc tao cdu hinh linh hoat.

Nhu dugc thé hién trén Fig.15, kich thudc cira s thoi gian dugc gan bang 4,
gia tri nhé nhét cia ctra sb thoi gian K1 dugc gan b%lng 2, va do vay kich thudc
bang ma dugc phan hdi trong don vi thoi gian 10 bang 4, twong Gng v6i phién
truyén tong cac don vi thoi gian 4 dén 7. C4u hinh néu trén 6 thé duoc tao ciu
hinh cho mdi don vi thdi gian va/hoic c6 thé duge tao ciu hinh cho mdi kénh
mang, hozc chi mdt cau hinh (tit ¢4 cac don vi thoi gian va tit ca cac kénh mang
chia sé mot ciu hinh) c6 thé dugc tao cAu hinh cho UE.

Ngoai ra, céc céch thirc khac x4c dinh cira sb thoi gian ciing 4p dung duogc,

va diéu nay khong bi giéi han theo sang ché.

Phuong 4n thuc hién thir tu

Theo trién khai kha thi, trong 5G, chu k¥ ciia tai nguyén kénh didu khién hoic
PDCCH cho DCI ma 1ap lich PDSCH ctia mdi kénh mang c6 thé tao ciu hinh
duogc. Do vay, chu ky gidm sét c6 thé dugc xem xét nhu sau: Chéng han, gidm
sat dugc thuc hién mot 1an & cac khoang ciia mot ky hiéu mién thoi gian hoac
cac ky hiéu mién thoi giaﬁ hodc & cac khoang cuia don vi thoi gian hodc cac don
vi thoi gian. Gia st réng, sb lugng ky hiéu tuong tu ho#ic cac don vi thoi gian
duoc tao cdu hinh, néu cu hinh khoang céach kénh mang phu hoic cdu hinh hé
thdng s6 1a khac nhau, cic chu ky c6 thé duoc xem xét 1a khac.

Dé don gian héa thiét ké ctia DAI dugc mang trong DCI (chang han, dé khién
viéc @ém don gian hon, hoic ngugc lai cin chinh 1éch thoi gian va dém phuec tap
c6 thé xay ra), trong qu4 trinh néu trén cia cac nhom tap con kénh mang, thiét bi
dAu cudi c6 thé con thu duge cac tip con qua nhém dua trén chu ky giam sat cta
kénh didu khién hogc tai nguyén kénh didu khién. Cu thé 13, thiét bi ddu cubi
nhém céc kénh mang thanh M tip con dua trén chu ky gidm sat cua kénh diéu
khién hoc tai nguyén kénh diu khién, va cic chu ky gidm sét cua cac kénh diéu
khién hoic cac tai nguyén kénh diéu khién cta cac kénh mang trong mot tdp con
la giéng nhau. Chéng han, mot sd kénh mang dugc nhom thanh tap con 1, va chu

ky gidm sat cua kénh diéu khién hodc tai nguyén kénh diéu khién hodc tap tai

68



48328 69/107

nguyén diéu khién (control resource set, CORESET) mang DCI ma 1ap lich
PDSCH trén kénh mang bﬁng 1; va mot sd kénh mang dugc nhém thanh tdp con
2, vi chu ky giam sét ctia kénh didu khién hodc tai nguyén kénh diéu khién hoic
CORESET mang DCI ma 14p lich PDSCH trén kénh mang bang 2.

Déi véi tap con thir i cia M tip con, thiét bi dﬁu cudi co thé xac dinh mot
doan thong tin phan hoi dua trén cac plﬁrcmg an thuc hién néu trén hodc cac
phuong 4n thuc hién kha thi khac ma khac véi cac phuong 4n theo sang ché, va
sau d6 thiét bi ddu cudi két hop thong tin phén»hc;)i cho M tap con dé c6 thong tin

phan hoi cudi cung. Céc chi tiét khdng duge md ta.

Phuong &n thyc hién thir ndm

Theo trién khai kha thi, theo cdch thtrc tip hop cac thdng ké ciia T-DAI va C-
DAI dua trén cac tip con (ching han, nhu dugc mb ta theo cic phuong an thuc
hién néu trén) hodc cac kénh mang, néu DCI trén kénh mang bi thét lac -cu thé,
khoéng nhét quan hiéu biét c6 thé xay ra gitta BS va thiét bi dau cudi, gy ra do
6n dinh kém ctia hé théng. Nhu duogc thé hién trén Fig.16, néu DCI D(3,3) bi thét
lac, T-DAI dugc nhan cubi ciing bang 2 d6i v6i tip con tht nhat, va T-DAT dugc
nhan cudi cling bang 7 dbi véi tip con thtt hai. Trong trudong hgp c6 chi mot tir
mi duoc tao cau hinh va CBG khong dugc tao ciu hinh, UE phan hdi chin (2+7)
bit. Tuy nhién, BS doi hoi thiét bj ddu cubi phan hdi 10 (3+7) bit. Két qua I3, xay
ra khong nhit quan hiéu biét gitta BS va thiét bi dau cudi, va BS khéng thé nhén
thong tin HARQ dugc phan hdi béi thiét bi dau cubi.

Do viy, phuong 4an thyuc hién dé xuét cach thirc tap hop théng ké T-DAI dua
trén nhom kénh mang va tap hop théng ké C-DAI duya trén tip con. Tham khao
Fig.17 (so dd bén trai ctia Fig.17 thé hién ring T-DAI chi bao téng sb lugng
PDSCH duoc 1ap lich dugc dém trong don vi thoi gian ngén nhit hién tai; va so
d0 bén phai ctia Fig.17 thé hién ring T-DAI chi béo tdng sb lugng PDSCH dugc
1ap lich trong don vi thoi gian dai nhét hién tai). T-DAI riéng cho tap hop théng
ké cua tit ca sdu kénh mang trong nhém kénh mang (ching han, nhém kénh
mang PUCCH). Déi vdi y nghia vt 1y, tham khao céc phdn mé ta néu trén. C-
DAI riéng cho tap hop théng ké cua céc kénh mang dugc bao gdm trong tip con
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trong nhom kénh mang (ching han, nhém kénh mang PUCCH). Déi v6i y nghia
vat ly, tham khdo céc phén mo ta néu trén.

Nhu duoc thé hién trén F ig.17, céc théng ké thé hién réng toan by T-DAI cua
tAt ca céc tap con dugc 14p lich trong nhom kénh mang bang 10, trong d6 C-DAI
d6i véi tap con thir nhat bang 3, va C-DAI dbi v6i tap con thir hai bang 7. Trong
trudng hgp ¢ mot tr ma duge tao cAu hinh va phan héi CBG khong duogc tao
cAu hinh, thiét bi dau cudi biét ring thong tin phan hdi 10-bit cin duge tao, trong
d6 ba bit ciia n6 duge dit dudi dang thong tin phan hdi cho tap con tht nhét, va
bay bit ciia né duge dt 1am théng tin phan hdi cho tip con thit hai.

Ngoai ra, theo sang ché, gié st ring c6 N tap con, va thong tin phan hdi cho
(N-1) tap con thtr nhét dugc xép nbi tip tuin tu va duoc didu phdi theo thir tu
bét dAu tir bit thir nhat cta toan bd thong tin phan hoi, khi théng tin phan hdi d6i
v6i thp con thit N duoc didu phdi theo thtr tir dao bét dau tir bit cudi cling clia
toan bo thong tin phan hdi. Nhu dugc thé hién trong bang 5, ba bit ctia tap con
thir nhét tudn tu duoc didu phdi dén ba bit thir nhit cia toan bd thong tin phan
hdi (10 bit) (thong tin HARQ-ACK cho TB twong tng vé6i D(4,1) 1a bit thi 1,
thong tin HARQ-ACK cho TB tuong tng véi D(4,2) 1a bit thu 2, va v.v.). Bay
bit ctia tap con thir hai dugc didu phdi dén cuéi cta toan bo thong tin phan hdi
theo thir tu dao (thong tin HARQ-ACK cho TB tuong tng v6i D(4,1) 1a bit thir
10, théng tin HARQ-ACK cho TB tuong tng véi D(4,2) 1a bit tht 9, va v.v.).

‘ Bang 5

A/N A/N A/N A/N A/N A/N A/N A/N A/N A/N
D(4,1) | D4,2) | D(9,3) | D(10,7) | D(9,6) | D(7,5) | D(6,4) | D(5,3) | D(4,2) | D(4,1)

Theo cach khéc, nhu dugc thé hién trong bang 6, ba bit ctia tip con thir nhét
dugc didu phéi tudn tr dén ba bit thir nhét cia toan bd thong tin phan hdi (10 bit)
(thong tin HARQ-ACK cho TB tuong tng véi D(7,1) 1a bit thir 1, thong tin
HARQ-ACK cho TB tuong tng véi D(7,2) 1a bit tha 2, va v.v.). Bay bit cta tap
con thir hai dugc didu phbi dén cubi cia toan b thong tin phan hdi theo thir tur
dao (thong tin HARQ-ACK cho TB tuong tng v6i D(7,1) 1a bit thtr 10, thong tin
HARQ-ACK cho TB tuong tng v4i D(7,2) 1a bit tht 9, va v.v.).
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Béang 6

AN | AN | AN AN AN AN |AN |AN |AN |AN
D(7,1) | D(7,2) | DA0,3) | DA0,7) | DU0,6) | D(7,5 | D(7.4) | D(7.3) | D(7.2) | D(7,1)

Luu ¥ ring, thong tin phan hdi cho tip con thir nhét c6 thé dugc diéu phéi
theo cach khéc theo thit ty bt dAu tir bit thir 1 ciia toan bd théng tin phan hdi, va
thong tin phan hdi cho (N-1) tép con cubi cing duge diéu phéi theo thir tr dao
bt dAu tir bit cudi cung ciia toan bd théng tin phan hdi. Phuong 4n thuc hién chi
1a vi du, va thir tur diéu bién ctia théng tin phan hdi cho mdi tip con khong bi gidi
han.

Do vdy, trén Fig.17, gia st ring DCI D(9,3) bi thit lac, thiét bi ddu cudi van
tao thong tin phan hdi 10-bit, va BS ¢6 thé trich xut ding théng tin phan hoi 10-
bit tir thong tin phan hdi 10-bit dugc phan hdi boi thiét bi dau cudi. Tuy nhién,
theo giai phap k§ thuat da biét, chi chin bit dugc tao, c6 a4nh xa khong ding tir
bit thtt ba. Bit tht ba nén twong tmg v6i thong tin HARQ-ACK cho mét TB cudi
clng cua tap con thir nhit. Tuy nhién, bit thir ba dugc phan hdi bai thiét bi dau
cudi 1a thong tin HARQ-ACK cho TB thir nhit ciia tp con thtr hai. Do vay,
phuong an thuc hién c6 thé tang cuong do 6n dinh cua thong tin phan h@)i.

Mot cach tuong tu, theo phuong an thuc hién, céch thire cta tap hop théng
ké C-DAI dua trén nhom kénh mang va tip hop théng ké T-DAI duya trén tip con

c6 thé dugce str dung theo cach khéac, va céc chi tiet khong dugc mo ta.

Phuong an thuc hién thir sdu

Thong tin phan hdi duge xac dinh dua trén hé théng ) (hodc khoang thoi
gian don vi thoi gian) ctia mdi kénh mang hodc BWP va dya trén kich thudc cira
sd thoi gian. Cu thé 13, néu théng tin phan hdi HARQ trén kénh mang tht nhét
dwoc mang trén kénh didu kﬁién UL trén kénh mang thé hai dé truyén, kich thudce
cta thong tin phan hdi HARQ trén kénh mang thir nhit 13 kich thuée ctra s6 thai
gian (ching han, sb lugng gia tri trong tip cira s6 thoi gian dugc tao cu hinh
RRC K1)*N, trong d6 N=Pon vi thoi gian khoang thoi gian ctia kénh mang thr
hai/DPon vi thoi gian khoang thoi gian cua kénh mang thir nhit (hoic N=Khoang
cach kénh mang phu cua kénh mang thir nhat/Khoang cach kénh mang phu cia
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kénh mang thtr hai, hodic cic don vi thoi gian ctia N kénh mang thir nhét duoc
can chinh véi don vi thoi gian cia mdt kénh mang thir hai).

Chéng han, néu tap dugc tao cdu hinh RRC K1 1a {1,2}, kich thuéc cua tép
ctra s6 thoi gian duge tao cAu hinh RRC K1 14 2. Nhur duge thé hién trén Fig.18,
don vi thoi gian khoang thoi gian cia kénh mang thir hai/don vi thoi gian khoang
thoi gian ciia kénh mang thir nhit = 2 (hodc khoang cach kénh mang phu cia
kénh mang tht nhat/Khoang cach kénh mang phu ctia kénh mang thit hai=2, hoic
cac don vi thoi gian cia hai kénh mang dugc cén chinh thir nhét v6i don vi thoi
gian cda mdt kénh mang ﬂ'lfl hai), va do vdy, kich thu6c cia thong tin phan hoi
HARQ cho kénh mang thir nhit bang 2*2=4.

Nhu duge thé hién trén Fig.19, don vi thoi gian khoang thdi gian cia kénh
mang thir hai/don vi thoi gian khoang thoi gian ctia kénh mang thir nhat=1/2
(hodc khoang céch kénh mang phu cia kénh mang thu nhat/Khoang céch kénh

mang phu cua kénh mang thit hai=1/2, hodc don vi thoi gian cua mot kénh mang
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thtr nhit dugc can chinh véi cac don vi thoi gian ciia hai kénh mang thit hai), va »

do vay, kich thudc cua thong tin phén hdi HARQ di v6i kénh mang thir nhit
bang 2*1/2=1.

Luu y rang néu N<1, két qua nay c6 thé thu dugc qua 1am tron Ién.

Néu tdng hop don vi thoi gian dugc xem xét, sau khi TB duge dnh xa vao céc
don vi thoi gian dwgc tdng hop, c6 thé hiéu ring khoang thoi gian don vi thoi
gian ting 1én, ndi theo cach khac, Khoang thoi gian don vi thoi gian=Khodng
thoi gian clia mdt don vi thoi gian*S6 lugng don vi thoi gian.

Chic chén 13, dua vao cac phuong 4n thuc hién néu trén, s6 luong don vi thoi
gian UL cb dinh trén kénh mang trong cira s6 thoi gian c6 thé con bi loai trir.

Trién khai kha thi khac nhu sau:

Thong tin phan hoi dugce x4c dinh dya trén DAI, K2, va ctra s6 thoi gian. K2
12 mbi quan hé thoi gian gitra don vi thoi gian dé truyén PDCCH va don vi thoi
gian @ truyén PUSCH, trong d6 PDCCH dugc sir dung dé 14p lich PUSCH. Cu
thé 13, néu thong tin 14p lich duoc giri trén PDCCH trong don vi thoi gian tha n,
mot céch tuong tng, don vi thoi gian dugc st dung boi PUSCH 1a don vi thoi

gian thr (n+K2).
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Déi véi bang ma ban tinh, kich thuée bang ma 14 kich thude cira sb thoi gian.
Chang han, kich thudc ctra sd thoi gian 14 M don vi thoi gian, va trong trudng
hop cua mdt kénh mang, mdt tir ma dugc tao cAu hinh, va CBG khong dugc tao
c4u hinh, kich thuéc cia bang ma ban tinh 12 M bit (khdng phu thudc vao sb
lwong PDSCH duoc lap lich thuc su). Dé tiét kiém céc chi phi bb sung phan hoi,
¢6 thé c6 DCI ma 14p lich PUSCH trong don vi thoi gian cudi cliing trong ctra sb
thoi gian, trong d6 DCI ¢6 thé mang chi bao DAL d& chi bao s6 lugng PDSCH
thuc su dugce 1ap lich trong clra s thoi gian. Do vay, kich thuéc bang ma duogc
phan hdi béi UE ¢6 thé nho hon M, va théng tin phan hdi ¢6 thé dugc mang trén
PUSCH duoc 1ap lich dé dugc phan hdi d&én BS. Trong LTE, khoéng gitta don vi
thoi gian @& 14p lich DCI va don vi thoi gian dé truyén PUSCH dugc ¢b dinh
(ching han, 4). Ngoai ra, khoang nay bang khoang giira don vi thoi gian ciia don
vi thoi gian PDSCH cudi cing va don vi thoi gian dé phan hdi HARQ-ACK cho
PDSCH cubi cung. Do vay, don vi thoi gian ctia DCI ma 14p lich PUSCH mang
HARQ-ACK chéc chin 13 don vi thoi gian cubi cling trong cira s6 thoi gian.

Do dua vao chudi thoi gian linh hoat, cu thé 1a, khoang gitta don vi thoi gian
dé 1ap lich DCI va don vi thoi gian dé truyén PUSCH 1a K2, ma linh hoat va bién
thién (ching han, d6i v6i KO va K1 nhu duoc md ta theo ban chét, tap cac gid tri
kha thi trude hét duge tao ciu hinh qua bdo hi¢u RRC, va sau d6 thong tin gia tri
cu thé duoc thong béo bang DCI). Do vy, don vi thoi gian cia DCI ma l4p lich
PUSCH mang HARQ-ACK khéng nhét thiét 1 don vi thoi gian cudi cing trong
ctra s6 thoi gian. Nhu duéc thé hién trén Fig.20, trong truong hop niy, DAI cla
don vi thoi gian cua DCI ma 14p lich PUSCH mang HARQ-ACK chi béo )
luong cac PDSCH/céc don vi thoi gian dugc 18p lich ma két thuc & vi tri hién tai.
Do vay, kich thuéc bang mi nén duge xac dinh bing DAI+X, trong d6 DAI 1a
) lugng cac PDSCH/céc don vi thoi gian duogc 14p lich ma két thuc & vi tri hién
tai, va X 1a kich thudc cia ctra sb phu 2 trén Fig.20 hodc sb lugng don vi thoi
gian con lai trong cira s6 thoi gian (ma lién quan dén K2, va c6 thé dugc hiéu 1a
) Iugng don vi thoi gian con lai = Gi4 tri cia K2— gid tri nho nhét duoc tao ciu
hinh ciaK1).

Cach thurc nay c6 thé hd trg chudi thoi gian K2 linh hoat, nh¢ d6 tranh céac
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chi phi bd sung phan hdi khong cin thiét.

C6 thé hiéu réng, mdt s mo ta k¥ thuat, cac gia thiét k¥ thuét, va cac thuét
ngft k¥ thuat theo cac phuong 4n thuc hién néu trén c6 thé dugc chia sé béi tat
ca cac phuong 4n thyc hién néu trén, va cac giai phap k¥ thuét cling c6 thé dugc
két hop, trir khi c6 chi bao khac hoic 16gic khong hop ly. Céc chi tiét khong duoc
mo ta.

Duya véo cung khai niém k¥ thuét, phuong 4n thyuc hién sang ché con dé xuét
thiét bi dau cudi. Dbi véi vi tri cua thiét bi dau cubi trong hé théng truyén thong,
tham khao thiét bi diu cudi dugc thé hién trén Fig.1 Thiét bi diu cudi c6 thé 1a
| dién thoai di dong, may tinh tablet, may tinh ¢6 chirc ning truyén/nhan khong
day, thiét bi dau cudi VR, thiét bj diu cudi AR, thiét bi ddu cubi khong day trong
diéu khién cong nghiép, thiét bi ddu cudi khong day trong xe tw 14i, thiét bi diu
cubi khong day trong y té tir xa, thiét bi dau cudi khong day trong ludi thong
minh, thiét bi diu cudi khong day trong an toan giao thong, thiét bi dau cubi
khong day & thanh phd thong minh, thiét bi dAu cudi khong day trong nha thong
minh, hodc tuong tu

Cu thé 14, Fig.21 thé hién thiét bi dau cudi 21 theo phuong an thuc hién sang
ché. Thiét bi dau cudi 21 bao gdm bd thu phat 2108 va b xi 1y 2104.

Thiét bj dau cudi 21 c6 thé con bao gdm bd nhé 2119, va bd nhé 2119 luu trix
1énh mdy tinh thuc thi dugc. '

Bo thu phat 2108 dugc tao chu hinh dé: thu dugc thong tin didu khién duoe
giri béi thiét bi dau truyén, trong d6 th(“)rig tin diéu khién bao gdm théong tin téng
hop don vi thoi gian va théng tin chi bao DAL, va théng tin DAI bao gom it nhét
mot loai thdng tin chi bdo T-DAI va thong tin chi bdo C-DAI; va gui thong tin
phan hoi dén thiét bi diu truyén;

bo xir Iy 2104 duoc tao ciu hinh dé x4c dinh thong tin phan hdi cho it nhét
mot TB dua trén thong tin téng hop don vi thoi gian va thong tin chi bao DAI
thu dugc béi b thu phat 2108; va

b thu phét 2108 con duge tao cu hinh @& giri thong tin phan hdi cho it nhat
mot TB dén thiét bi dau truyén. A

Ngoai ra, thong tin tdng hop don vi thoi gian bao gdm sb lwong don vi thoi
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gian 16n nhét ma c6 thé duoc 18p lich bdi mdt doan DCI; va

khi bd xtr Iy 2104 x4c dinh thong tin phan hdi cho it nhit mot TB dwa trén
thong tin tong hop don vi thoi gian va thong tin chi bdo DAI thu dugc béi bd thu
phat 2108, bd xir Iy 2104 duge tao cau hinh cu thé dé:

xac dinh s lwong bit cia thong tin phan hdi cho it nhat mot TB dua trén
thong tin chi bio T-DAI va sé luong don vi thoi gian 16n nhit ma c6 thé duoc
18p lich bdi mot doan DCI; va

didu phéi, dua trén thong tin chi bdo C-DALI, théng tin phan hdi cho TB trong
don vi thoi gian dugc 14p lich béi DCI, dén vi tri twong tng v&i thong tiﬁ chi bao
C-DAL

Ngoai ra, thong tin téng hop don vi thoi gian bao gdm sb lugng don vi thoi
gian dugc 1ap lich béi DCI; va

khi bd xir Iy 2104 x4c dinh théng tin phan hdi cho it nhit mot TB dwa trén
thong tin tdng hop don vi thoi gian va thong tin chi bao DAI thu duge béi bd thu
phat 2108, bo xtr Iy 2104 duge tao cAu hinh cu thé dé:

Khi cac don vi thoi gian dugce 14p lich béi mot doan DCI, thuc hién toan tir
AND trén thong tin phan hdi cho cac TB trong céc don vi thoi gian dé tao thong
tin phan hdi mét bit, va diéu phdi théng tin phan hdi rri(f)t bit dén vi tri twong ting
v6i C-DAI trong DCI; va

xé4c dinh sb luong bit cia thong tin phan hdi cho it nhit mot TB dua trén
thong tin chi bao T-DAL |

Bo xtr 1y 2104 ¢6 thé duoc tao ciu hinh dé thuc thi cac hoat dong duogc trién
khai bén trong boi thiét bj dau cubi duge mo ta & phwong phap theo cac phuong
an thuc hién néu trén, va bo thu phéat 2108 cé thé duoc tao cAu hinh d thyc thi
phién truyén hodc giri hoat dong tir thiét bi dau cudi dén BS dugc md ta & phuong
phép theo phwong 4n thuc hién néu tréns. Dé biét chi tiét, tham khao céc phan
mo t& & phuong phap theo phuong an thyc hién néu tréns. Cac chi tiét khong
dugc mo ta lai & day.

B xir ly 2104 va b nh6 2119 ¢6 thé duoc tich hop vao mot thiét bi xir ly.
B6 xtr Iy 2104 dugc tao cAu hinh dé thyuc thi ma chuong trinh dugc luu trit trong

bo nhd 2119 dé trién khai c4c chirc ning néu trén. Trong khi trién khai cu thé, bd
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nhG 2119 ¢6 thé duoc tich hop theo cach khac vao bo xir ly 2104.

Thiét bi du cudi c6 thé con bao gdbm ngudn cip 2112, duge tao c4u hinh @&
cép ngudn cho cac thanh phan hoic cic mach khac nhau cta thiét bi dau cudi.
Thiét bi dau cubi c6 thé bao gém anten 2110, dugc tao cAu hinh dé g, qua tin
hiéu vé tuyén, dir lidu UL hodc bo hiéu diéu khién UL dugc xuét ra béi b thu

phat 2108.

Ngoai ra, dé cai thién cac chic ning cua thiét bi dau cudi, thiét bi ddu cudi
¢6 thé con bao gdbm mdt hoic nhidu khbi diu vao 2114, khéi hién thi 2116, mach
4m thanh 2118, camera 2120, va bo cam bién 2122. Mach am thanh c6 thé con
bao gdm loa 21182, micrd 21184, va tuong tu.

Thiét bi ddu cudi theo phuong an thuc hién sdng ché thu dugc thong tin tong
hop don vi thoi gian va thong tin chi bdo DAI duge gui boi BS, xac dinh thong
tin phan hdi dua trén thoéng tin téng hop don vi thoi gian va théng tin chi béo
DAL va cubi cing giri thong tin phan hdi dén BS. Diéu nay c6 thé cai thién cach
thtrc x4c dinh thong tin phan hdi HARQ trong hé théng NR, dé hd trg kich ban
v6i sb lrong linh hoat don vi thoi gian dugce téng hop/dugc 1ap lich, nhd do6 tranh
thiéu nhat quan hidu biét va hdn loan thong tin phan hdi HARQ giita thiét bi dau
cudi va BS trén co s& dam bao cac chi phi bd sung diéu khién DL va céc chi phi
b sung diéu khién UL.

Mot cach tuy chon, khi bd xir Iy 2104 xac dinh s lugng bit cia thong tin
phén hdi cho it nht mot TB dua trén thong tin chi bio T-DAI va sb lugng don
vi thoi gian 16n nhit ma 6 thé duge 1ap lich béi mét doan DCI, bd xir Iy 2104
dugc tao cdu hinh cu thé dé:

xé4c dinh rang tich sd cia thong tin chi bao T-DAI va s6 lugng don vi thoi
gian l6n nhét ma c6 thé dugc 14p lich boi mot doan DCI 1a s6 luong bit ctia thong
tin phan hdi cho it nhat mot TB.

Thiét bi dau cudi thu duge s lugng bit ctia thong tin phan hdi dua trén tich
s& cta thong tin chi bao T-DAI va sd lwgng don vi thoi gian 16n nhit ma duoc
tao cho kénh mang va ma co thé duoc 1ap lich béi mot doan DCI, sao cho céc
chi phi bd sung DCI ¢6 thé dugc giam va nhiéu loan thong tin phan héi duoc

tranh théng qua 14p lich da don vi thoi gian.
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Mot cach tiy chon, khi bd xir Iy 2104 diéu phdi théng tin phan hdi cho TB
trong don vi thoi gian duogc 14p lich bai DCL dén vi tri twong ung v6i thong tin
chi bdo C-DAI, bo xr Iy 2104 duoc tao cAu hinh cu thé dé:

khi s6 Iugng don vi thoi gian 16n nhit ma c6 thé duogc 14p lich bdi mét doan
DCI1a N, va sb lugng don vi thoi gian dugc 1ap lich bdi mdt doan DCI 1a X,
trong d6 X 1a s nguyén 16n hon hoic bang 1 va nhé hon hoic bang N,

diéu phdi théng tin phan hdi cho TB trong don vi thoi gian dugc 14p lich bdi
DCI, dén X bit thit nhit & vi tri trong tmg v6i thong tin chi bao C-DAL va thiét
1ap (N—X) bit sau X bit thir nhat bing cac gia tri mic dinh.

Céch thic néu trén bd tri thong tin phan hdi c¢6 thé dam bao nhit quan hidu
biét giita thiét bi dau cudi va BS trong kich ban hd trg sd lwong linh hoat ctia cac
don vi thoi gian dugc tong hop, nhd d6 tranh nhifu loan thong tin phan hdi.

Mot cach tiy chon, théng tin téng hop don vi thoi gian bao gdm s lugng
don vi thoi gian dugc 14p lich bai DCI; va

khi bd xir Iy 2104 xac dinh thong tin phan hdi cho it nhit mot TB dua trén
thong tin tdng hop don vi thoi gian va thong tin chi bdo DAI thu dugc béi bd thu
phat 2108, bd xir Iy 2104 duge tao céu hinh cu thé dé:

xac dinh sb luong bit ctia thong tin phan hdi cho it nhdt mot TB dua trén
thong tin chi bdo T-DAI; va

néu sb lugng don vi thoi gian dugc 14p lich béi mot doan DCI 12 Y, didu phéi,
dua trén thong tin chi bao C-DALI, théng tin phan hdi cho cac TB trong Y don vi
thoi gian duge 1ap lich boi DCI, dén Y bit & vi tri twong tmg véi thong tin chi
béo C-DAI, trong d6 Y 1a s6 nguyén 16n hon hoic bang 1. |

Céch thirc néu trén bd tri théng tin phan hdi c6 thé con dam bao nhét quéan
hiéu biét gitra d4u truyén va dau nhan trong kich ban hd tro sé luong linh hoat
ctia cac don vi thoi gian duoc tong hop, nhd d6 tranh nhiéu loan thong tin phan
hoi.

Mt cach tity chon, thong tin tong hop don vi thoi gian bao gdm tap con kénh
mang duoc tao ciu hinh véi viée téng hop don vi thoi gian va/hodc tap con kénh
mang duoc tao cau hinh khong c6 téng hop don vi thoi gian; va

khi bo xir Iy 2104 x4c dinh thong tin phan hdi cho it nhit mot TB dwa trén
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thong tin tdng hop don vi thoi gian va thong tin chi bao DAI thu dugc bdi bd thu
phat 2108, bd xir Iy 2104 duoc tao ciu hinh cu thé dé:

xéc dinh, dua trén T-DAI tvong tmg véi tip con kénh mang duoc tao ciu hinh
v6i viée tong hop don vi thoi gian va sé lugng don vi thoi gian 16n nhét duoc tao
cAu hinh cho tdp con kénh mang, s lrgng bit ciia thong tin phan hdi cho tap con
kénh Mmang duogc tao clu hinh véi viéc tong hop don vi thoi gian;

diéu phéi, dua trén thong tin chi bao C-DAI trong DCI trong tip con kénh
mang dugc tao c4u hinh véi viéc tong hop don vi thoi gian, thong tin phan hdi
cho TB trong don vi thoi gian dugc 14p lich béi DCL, dén thong tin phan hdi cho
tdp con kénh mang duoc tao cdu hinh vé6i viée tong hop don vi thoi gian; va/hoic

x4c dinh, dya trén a T-DAI tuong Ung véi tdp con kénh mang duge tao cAu
‘hinh khéng c6 tong hop don vi thoi gian, s6 lwong bit ctia thong tin phan hdi cho
tp con kénh mang dugc tao ciu hinh khong ¢ tong hop don vi thoi gian; va

diéu phéi, dya trén thong tin chi bao C-DAI trong DCI trong tap con kénh
mang duoc tao cau hinh khéng ¢6 tdng hop don vi thoi gian, thong tin phan hdi
cho TB trong don vi thoi gian duoc 14p lich béi DCI, to thong tin phan hdi cho
tap con kénh mang dugc tao cdu hinh khong c6 tong hop don vi thoi gian; va
cascade thong tin phan hdi cho tap con kénh mang dugc tao ciu hinh véi viée
téng hop don vi thoi gian va thong tin phan hdi cho tip con kénh mang dugc tao
cAu hinh khong c6 tdng hop don vi thoi gian.

Liéu kénh mang dugc tao cdu hinh c¢6 téng hop don vi thoi gian duge xem
xét trong khi nhém kénh mang, va do vay thong tin phan hdi c6 thé duoc x4c
dinh riéng r& dya trén trang thai ciu hinh cta viéc téng hop don vi thoi gian trén
mdi kénh mang, nhd d6 tiét kiém céac chi phi bd sung chi bao DCI khong cén
thiét va cac chi phi bd sung phan hdi UCIL.

Mot cach tiry chon, thong tin tong hop don vi thoi gian bao gdm sé lugng céc
don vi thoi gian duge téng hop duogc tao cAu hinh cho kénh mang; va

khi bo xtr Iy 2104 x4c dinh théng tin phan hdi cho it nhat mot TB dua trén
thong tin tdng hop don vi thoi gian va thong tin chi bao DAI thu dugce boi bd thu
phét 2108, bo xir Iy 2104 duoc tao cAu hinh cu thé dé:

nhom cac kénh mang thanh Z tap con dya trén sb lugng don vi thoi gian dugc
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tbng hop dugc tao cAu hinh cho kénh mang, trong d6 dugc tao cAu hinh céc sb
luong cia cac don vi thoi gian dugc tdng hop trén tit ca cac kénh mang trong
mot tap con 14 gidng nhau; va

di v6i tap con thir i ciia Z tap con, xac dinh s6 lugng bit ctia thong tin phin
hdi d6i vé6i tap con thir i dyua trén T-DAI d6i v6i tap con thir i va sb luong don vi
tho1i gian duge tao chu hinh cho tdp con thit i; diéu phéi, dua trén thong tin chi
bao C-DAI trong DCI trong tap con thir i, thong tin phan hdi cho TB trong don
vi thoi gian dugce 1ap lich bai DCI, dén thong tin phan hdi cho mdi tip con, trong
d6 i 16n hon hodc bing 1 va nhé hon hoic bang Z; va két hgp Z doan thong tin
phan hoi cho Z tip con, trong d6 Z 16n hon hodc biang 1.

Céc kénh mang dugc nhém thanh cac tip con dya trén thong tin vé sb luong
cac don vi thoi gian dugc téng hop dugce tao céu hinh trén mdi kénh mang, va
thong tin phan hdi duge xé4c dinh riéng r&, nho d6 tiét kiém cac chi phi bé sung
chi bao DCI khong can thiét va cac chi phi bd sung phan hdi UCL

Mot cach tity chon, théng tin tong hgp don vi thoi gian bao gbm liéu kénh
mang duogc tao ciu hinh ¢6 hodc khong c6 viee tong hop don vi thoi gian va/hodc
bao gém sb lugng cac don vi thoi gian duge tbng hop duoge tao c4u hinh cho
kénh mang; va |

khi bd xir Iy 2104 xac dinh thong tin phan hdi cho it nhat mot TB dua trén
thong tin tong hop don vi thoi gian va thong tin chi bao DAI thu dugc bdi bd thu
phét 2108, b xir Iy 2104 dugc tao cAu hinh cu thé dé:

xac dinh, dua trén thong tin chi bao T-DAI va thong tin chi bdo C-DAI théng
tin phan hoi dbi véi kénh mang ma dugc tao cAu hinh khong c6 téng hop don vi
thoi gian hodc ¢6 sb lugng don vi thoi gian duge tbng hop dugc tao cau hinh
bang 1; va

xac dinh, dya trén kich thu6c cira sb thoi gian, thong tin phan hdi cho kénh
mang ma duoc tao ciu hinh ¢ tdng hop don vi thdi gian va/hodc co s6 lugng
cac don vi thoi gian duoc tong hop duge tao c4u hinh cho kénh mang 16n hon 1.

Phuong 4n thuc hién néu trén c6 thé dam bao nhét quén hiéu biét gifta thiét
bi du cudi va BS, hd trg cdu hinh tdng hop don vi thoi gian linh hoat, va tiét

kiém cdc chi phi bd sung DCI va céc chi phi bé sung phan hdi UCI khong cin
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thiét.

Phuong an thuc hién séng ché con dé xudt thiét bi mang. Dbi vé6i vi tri cia
thiét bi mang trong hé thdng truyén thong, tham khao BS trén Fig.1. Thiét bi
mang c6 thé 13 thiét bi dugc tao cAu hinh dé truyén thong véi thiét bi dau cudi.
Thiét bi mang co6 thé 12 BS hodc c6 thé 1a bo didu khién khong day trong kich
ban WLAN dém mdy, hodc thiét bi mang c6 thé 14 tram chuyén tiép, AP, thiét bi
trong xe, thiét bi deo duogrc, thiét bi mang trong mang 5G tuong lai, thiét bi mang
trong mang PLMN tién hoa twong lai, hoic tuong tur.

Fig.22 thé hién thiét bi mang 22 theo phuong 4n thyc hién sang ché. Thiét b
mang 22 bao gbm it nhat bd thu phat 2208 va bd xtr Iy 2204.

Thiét bi mang 22 ¢6 thé con bao gdm bd nhé 2203, va by nhé 2203 Iwu trix
1énh may tinh thuc thi dugc;

b6 xir Iy 2204 dwoc tao ciu hinh d& didu khién bd thu phat 2208 dé giri thong
tin didu khién dén thiét bi diu nhan, trong d6 thong tin didu khién bao gdbm thong
tin tong hop don vi thoi gian va/hoic thong tin chi bao DAL, va thong tin chi béo
DAI bao gdm it nhit mot loai thong tin chi bao T-DAI va thong tin chi bdo C-
DAI; va

bd xit Iy 2204 con duge tao cAu hinh d& diéu khién bd thu phat 2208 dé nhan
thong tin phan hdi dugc giri boi thiét bi diu nhan cho it nhat mot TB, trong d6
thong tin phan hdi 1a thong tin phan hdi dugc tao béi thiét bi diu nhan dua trén
thong tin diéu khién.

Bo xir Iy 2204 va bd nhd 2203 ¢6 thé dugce tich hop vao mot thiét bi xir 1y.
B0 xtr ly 2204 duogc tao c4u hinh dé thyuc thi ma chuong trinh duoc luu trit trong
b6 nhé 2203 dé trién khai cac chirc ning néu trén.

Thiét bi mang co thé con bao gém anten 2210, dugc tao cAu hinh dé gui, qua
tin hiéu 4m thanh, dit liéu DL hogc béo hiéu diéu khién DL dugc xuét ra bai bd
thu phat 2208.

Luu ¥ rang mdi bd xir Iy 2104 cua thiét bi ddu cubi va bd xir Iy 2204 ciia thiét
bi mang c6 thé 1a khdi xir 1y xtr Iy trung tAm (central processing unit, CPU), bd
xir Iy mang (network processor, NP), hoic t6 hgp ctia CPU va NP. Bo xtr ly ¢6

thé con bao gdm vi mach phin ctng. Vi mach phan ciimg c6 thé 1a mach tich hop
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tng dung cu thé (application-specific integrated circuit, ASIC), thiét bi 16gic 1ap
trinh duoc (programmable logic device, PLD), hodc t6 hop clia n6. PLD c6 thé
1a PLD phtrc (complex PLD, CPLD), mang cdng dang trudong lap trinh duge
(field-programmable gate array, FPGA), 16gic mang chung (generic array logic,
GAL), hoic t6 hop bt ky cia né.

M3i b nhé 2119 ciia thiét bj diu cudi va bd nhé 2203 cia thiét b mang c6
thé bao gém bo nhd kha bién, chéng han, by nh¢ truy nhap ngau nhién (random
access memory, RAM); va c6 thé con bao gém bd nh bt bién, chéng han, bd
nhé nhanh, § dia ctng (hard disk drive, HDD), hodc b trang thai ran (solid-state
drive, SSD). B0 nhé c6 thé con bao gém td hop cua céc loai b nhé néu trén.

Céc giai phap dugc mo ta theo cac phuong 4n thuc hién ctua thiét bi dau cudi
trén Fig.21 va thiét bi mang trén Fig.22 ¢6 thé giai quyét vin dé ky thuat néu
trén, nhd d6 tranh x40 tron va khong nhat quan hidu biét ctia thong tin phan hoi
HARQ giita thiét bi ddu nhan va thiét bi diu truyén. Phuong 4n thyc hién sang
ché con d& xuét céc trién khai khac. Chéng han, trién khai bat ky trong céc trién
khai néu trén theo phuong an thyc hién tir thir hai dén phuong an thyuc hién thir
sdu ¢6 thé duoc 4p dung cho BS va thiét bi dau cubi. Dbi véi cac phﬁn mo ta cu
th8 & day, tham khao cac phan mo ta theo phu’ong 4n thuc hién tir thtr hai dén
phuong an thyc hién thtr sdu. Céc chi tiét khong duge md ta lai.

Séng ché con d& xuat hé théng truyén thong. Nhu duge thé hién trén Fig.1,
hé théng truyén thong bao gdm thiét bi diu cubi bit ky nhu duge thé hién trén
Fig.21 va dugc mo ta trong céac phén mb ta chi tiét theo phuong an thuc hién
twong ng, va thiét bi mang bat ky nhu dugc thé hién trén Fig.22 va dugc md ta
chi tiét theo phuong 4n thuc hién twong tng.

Thiét bi mang theo phuong phép phuong an thuc hién sang ché ¢6 thé tuong
tmg v6i cac BS ¢ phuong phép phuong an thyc hién thir nhit dén phuong 4n
thuc hién thit séu cta sang ché, va thiét bi ddu cubi c6 thé tuong tmg véi cac thiét
bi ddu cudi & phuong phéap phuong 4n thyc hién tir thir nhét dén phuong 4n thuc
hi€n thr sdu cua sang ché. Ngoai ra, cac hoat dong va/hodc céc chirc nang khac
va néu trén cia cac mddun cia thiét bi mang va thiét bi dau cudi 1an luot dugc

str dung dé trién khai cac thi tuc twong ing theo phuong an thyc hién tir thir nhét
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dén phuong 4n thuc hién thir sau. P& ngén gon, cac phan mb ta phuong phép cac
phuong an thuc hién séng ché ap dung duoc cho thiét bi theo phuong an thuc
hién. Cac chi tiét khong duoc mé ta lai & day.

Ngudi ¢6 hiéu biét trung binh trong linh vire ¢6 thé hiéu rang, cac khdi va cac
budc thuit toan & cac vi du duge mo ta dua vao cac phuong an thuc hién sang
ché c6 thé duoc trién khai bang phan cimg dién tir hodc td hop clia phin mém
may tinh va phé‘m cung dién td. Li€u céc chiic ndng dugc thuc hién bé‘mg phﬁn
ctng hodic phin mém tiy thudc vao cc tmg dung cu thé va cac rang budc thiét
ké cia cac giai phap k§ thuit. Neudi c6 hidu biét ting binh trong [inh vuc ¢6 thé
sit dung cac phuong phép khac nhau dé trién khai cac chirc ning dugc md ta cho
mdi tng dung cu thé, nhung khong nén xem rang viéc trién khai vuot qua pham
vi ciia sang ché.

Ngudi ¢ hiéu biét trung binh trong linh vuc ¢6 thé hiéu ring, dé thuan tién
va ngén gon, dbi v6i qua trinh 1am viée chi tiét cta hé thdng, thiét bi, va khéi, c6
thé tham khao qu4 trinh twong g & phuong phap cac phurong 4n thuc hién. Cac
chi tiét khong dugc mo ta lai & day.

Theo mét sb phuwong 4n thuc hién sang ché, nén hiéu rang hé thong, thiét bi,
va phuong phéap dugc boc 10 ¢6 thé duge trién khai theo cac céch thire khéc.
Chalmg han, thiét bi dugc bdc 10 theo phuong an thuc hién chi ia vi du. Chéng
han, viéc phan chia khéi chi 1 phan chia chirc ning 16 gic va c6 thé ¢6 phan chia
khac khi trién khai thuc. Ch'flng han, cac khdi hodc cac thanh phﬁn c6 thé duge
két hop hodc tich hop vao hé¢ théng khac, hodc mot s6 d4u hiéu c6 thé duge bo
qua hodc khong dugc thyc hién. Ngoai ra, cac ghép ndi 14n nhau duge hién thi
hodc d& cép hodc cac ghép ndi truc tiép hodc cac két nbi truyén thong cé thé
duoc trién khai qua mét sb giao dién. Cac ghép ndi truc tiép hoic cac két nbi
truyén thong gifra cac thiét bi hodc cac khdi c6 thé duge trién khai & cac dang
dién, co khi, hodc cac dang khéc.

Céc khéi duge mo ta duéi dang cac phan riéng 1& c¢6 thé hoic khong thé riéng
r& vé mat vat Iy, va cac phan duoc hién thi duéi dang céac khéi c6 thé hodc khong
thé 1a cac khéi vat ly, c6 thé duge dat & mot vi tri, hodc c6 thé duge phén tan trén

cac khoi mang. Mot so hoac tat ca cac khoi c6 the duge lua chon dua trén céac
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yéu cdu thuc dé dat dugc cac muc dich cua cac giai phap theo cic phuong an
thuc hién.

Ngoai ra, cac khéi chirc nang theo cac phwong 4n thuc hién sdng ché c6 thé
dugc tich hop vao mot khdi xir 1y, hodic mbi khéi c6 thé ton tai doc 1ap v& mat

vét 1y, hodc hai hoic nhiéu khéi c6 thé dugc tich hop vao mdt khéi.
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Khi céc chtre ndng dugc trién khai & dang khéi chirc ning phan mém va dugc

ban hoidc st dung lam san phém doc 1ap, céc chirc nang co thé duoc luu trix trong
vat luu trit may tinh doc dugc. Dua vao hiéu biét nay, cac giai phap k¥ thuat cua
sang ché chu yéu, hdac mdt phan déng gép vao giai phap k§ thuét da biét, hoidc
- mdt sb giai phap k¥ thuit c6 thé duogc trién khai & dang san pham phan mém may
tinh. San phim phin mém mdy tinh ndy dugc luu trit trong vét luu trit, va bao
gdm vai 1énh dé ra Iénh thiét bi tinh toan (c6 thé 1a may tinh c4 nhan, méy chu,
thiét bi mang, hodc tuong tu) thuc hién tAt ca hodc mot sb budce cia cac phuong
phép dugc md ta theo cic phuong 4n thyuc hién sang ché. Vit lvu trit néu trén
bao gdm vit bat ky c6 thé luu trit ma chwong trinh, ching han 6 nhé nhanh USB,
dia cung thao dugc, ROM, RAM, dia tir, hodc dia quang.

Céc phan mo6 ta néu trén chi 1a céc trien khai cu thé cuia sang ché, nhung sé&

kh6ng gi6i han pham vi bao hd cia sang ché. Bién thé hodc thay thé bét ky d&

dugc ngudi ¢6 hiéu biét trung binh trong linh vuc doan ra trong pham vi k¥ thuat
dugc boc 16 theo sang ché s& nim trong pham vi bao ho ctia sang ché. Do vay,
pham vi bao hd clia sang ché s& phu thudc vao pham vi bao ho ctia cac diém yéu

cau bao ho.
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YEU CAUBAO HO

1. Phuong phép xtr Iy thong tin phan hdi bao gdm céc budc:

nhan, boi thiét bi trong mang truyén théng khéng day, tap hop cua céac gia
tri K1 chudi thoi gian yéu cu lap lai tr dong lai (hybrid automatic repeat request,
HARQ) va théng tin dinh dang don vi thoi gian qua mot hodc nhiéu bo hiéu
diu khién tai nguyén vé tuyén (radio resource control, RRC), trong do:

gia tri K1 chudi thoi gian HARQ ctia tip hop cuia céc gid tri K1 chudi thoi
gian HARQ 12 méi quan hé thoi gian giita don vi thoi gian cta kénh chia sé
dudng xubng vat 1y (physical downlink shared channel, PDSCH) va don vi thoi
gian cta kénh diéu khién duong 18n vét 1y (physical uplink control channel,
PUCCH), hoic trong d6 gia tri K1 chudi thoi gian HARQ cta tdp hop cla céc
gia tri K1 chudi thoi gian HARQ 12 méi quan hé thoi gian gitta don vi thoi gian
cia PDSCH va don vi thoi gian cta kénh chia sé duong 1€n vat ly (physical
uplink shared channel, PUSCH);

xac dinh, bang thiét bi, thong tin phan hdi HARQ, trong d6 sé luong cac bit
thong tin phan hdi HARQ dugc xac dinh dua trén thong tin cira s6 thoi gian va
thong tin dinh dang don vi thoi gian; va

giri thong tin phan hdi HARQ.
2. Phuong phép theo diém 1, trong d6 thong tin dinh dang don vi thoi gian bao
gém mdt hodc nhidu trong sé: sb lugng cac don vi thoi gian cho truyén dudng
1én trong mot chu ky céu hinh hoic sb luong cac don vi thoi gian cho truyén
duong xubng trongr mot chu ky c4u hinh.
3. Phuong phap theo diém 2, trong d6 sé luong cua céc bit bthc‘)ng tin phan hoi
HARQ dugc x4c dinh bang budc sau:

xac dinh s6 lugng clia cac bit thong tin phan hdi HARQ dua trén kich thuéc
ctia tAp hop cia cac gia tri K1 chudi thoi gian HARQ va s luong clia cac don vi
thoi gian cho truyén dudng 18n trong cira sé thoi gian.
4. Phuong phép theo diém 2 hoic 3, trong d6 sb luong clia cac bit théng tin phan
hdi HARQ twong tg véi tap hop don vi thoi gian thir nhét, tap hop don vi thoi
gian thir nhét thu dugc bang cach loai trir don vi thoi gian dé truyén duong 1én

tlr ctra sb thoi gian, theo thong tin dinh dang don vi thoi gian, cta sb thoi gian
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dugce x4c dinh dua trén tap hop cia cic gia tri K1 chudi thoi gian HARQ.
5. Phuong phap theo diém bt ky trong s6 cac diém tir 2 dén 4, trong d6 sd luong
ctia cac bit thong tin phan hdi HARQ dugc xac dinh bing cac bude sau:

xéc dinh cira s6 thoi gian dya trén kich thuée cia tip hop ciia céc gia tri K1
chudi thoi gian HARQ, cira sb thoi gian bao gdm mét hodc nhidu don vi thoi
gian;

khi ctra sb thoi gian bao gdm don vi thoi gian dé truyén duong 1én theo
thong tin dinh dang don vi thoi gian, loai bd don vi thbi gian d& truyén duong
1én khoi cira sb thoi gian; va |

xac dinh sb luong cia céc bit thong tin phan héi HARQ dua trén tap hop
don vi thoi gian thu dugc sau khi loai bé don vi thoi gian dé truyén duong lén.
6. Phuong phép theo diém bét ky trong s6 c4c diém tir 1 dén 5, trong d6 phuong
phép con bao gdm cac buéc:

thu duge don vi thoi gian dudng 1én thtr nhat ddi véi thong tin phan hoi
HARQ; |

thu dugc don vi thoi gian duong 1én thir hai dugce chi bdo boi gia tri K1
chudi thyi gian HARQ trong thong tin diéu khién dudng xudng (downlink
control information, DCI) tuwong tmg v6i PDSCH trong ctra sd thoi gian tuong
g v6i don vi thoi gian duong lén thr nhat; va

khi don vi thoi gian dudng 1én thir nhat khéng phai 1a don vi thoi gian dudng
1én thir hai, gan bit turong Gng trong thong tin phan hdi HARQ trong don vi thoi
gian duong 1én thir nhit bing béo nhan phu dinh (negative acknowledgement,
NACK).

7. Thiét bi ddu nhén bao gdm:

b thu phat dugc tao cAu hinh dé nhan tap hop ctia cac gi tri K1 chudi thoi
gian HARQ va théng tin dinh dang don vi thoi gian qua mot hodc nhiéu bao hidu
RRC, trong do: _

gia tri K1 chudi thoi gian HARQ ciia tip hop cla cac gia tri K1 chudi thoi
gian HARQ 12 méi quan hé thoi gian gitta don vi thoi gian ciia PDSCH va don
vi thoi gian cia PUCCH, hodc trong d6 gia tri K1 chudi thoi gian HARQ cta tép

hop cua céc gid tri K1 chudi thoi gian HARQ la mdi quan hé thoi gian giira don
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vi thoi gian cia PDSCH va don vi thoi gian cia PUSCH; va

bo xtt Iy, dugc tao ciu hinh dé x4c dinh thong tin phan héi HARQ, trong d6
s6 luong céc bit théng tin phan hdi HARQ dugc xac dinh dia trén thong tin ctra
s6 thoi gian va thong tin dinh dang don vi thoi gian, trong d6

b6 tthu phat con duoc tao ciu hinh dé giri thong tin phan hdi HARQ.
8. Thiét bi ddu nhan theo diém 7, trong d6 thong tin dinh dang don vi thoi gian
bao gém mdt hodc nhiéu trong sd: s luong cac don vi thoi gian cho truyén dudng
1én trong mdt chu ki cAu hinh va/hoic sd lugng cac don vi thoi gian cho truyén
duong xubng trong mot chu ky cau hinh. - |
9. Thiét bi ddu nhan theo diém 8, trong d6 bd xir Iy duoc tao cAu hinh dé xac
dinh sb lvong cua céc bit thong tin phan hdi HARQ dua trén kich thudc cta tap
hop cua cac gia tri K1 chudi thoi gian HARQ va s luong cia cac don vi thoi
gian cho truyén dudng 1én trong cira sd thoi gian.
10. Thiét bi ddu nhan theo diém 8 hoic 9, trong do ) lugng cla c4c bit thdng tin
phan hdi HARQ tuong tmg véi tap hop don vi thoi gian thtr nhét, tp hop don vi
thoi gian thir nht thu duoc bing cach loai trir don vi thoi gian dé truyén duong

1én tir cira sd thoi gian, theo thong tin dinh dang don vi thoi gian, clra s6 thoi
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gian dugc x4c dinh dya trén tip hgp cua céc gia tri K1 chudi thoi gian HARQ.

11. Thiét bj d4u nhén theo diém bét ky trong s6 cac diém tir 8 dén 10, trong d6
bd xir ly dugc tao cAu hinh d&: x4c dinh cira s6 thoi gian dua trén kich thude cia
tap hop cua céac gia tri K1 chudi thoi gian HARQ, cira s6 thoi gian bao gdm mét
‘hodc nhiéu don vi thoi gian; khi ctra sd thoi giar>1v bao gdm don vi thoi gian dé
truyén dudng 18n, loai bd don vi thoi gian dé _truyén dudng 1én tir cira s thoi
gian; va xac dinh s6 lugng cta céc bit thong tin phan hoi HARQ dua trén tip hop
don vi thoi gian thu duge sau khi loai bo don vi thoi gian d truyén dudng 1én.
12. Thiét bi d4u nhan theo diém bAt ky trong sb cac diém tir 7 dén 11, trong do:
b tthu phat éc‘m dugc tao cau hinh dé: thu dugc don vi thoi gian duong 1én
thir nhit dbi véi thong tin phan hdi HARQ; va thu duoc don vi thoi gian duong
1én thtr hai dugc chi bao béi gia tri K1 chudi thoi gian HARQ trong DCI tuong
tmg véi PDSCH trong ctra sd thoi gian tuong tmg véi don vi thoi gian dudng 1én

thir nht; va
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bo xir Iy con duge tao cAu hinh dé: khi don vi thoi gian dudng 1én thi nhét
khong phai 1a don vi thoi gian duong 1€n thtr hai, gn bit twong tng trong thong
tin phan hdi HARQ trong don vi thoi gian dudng 1én thi nhat bing NACK.
13. Phuong phép xir ly thong tin phan hdi bao gdm céc buéc:

otri, béi thiét bi trong mang truyén thong khong ddy bang thiét bi dau cudi,
~ tap hop clia cac gia tri K1 chudi thoi gian HARQ va thong tin dinh dang don vi
thoi gian qua mot hodc nhiéu bao hiéu RRC, trong d6: =

gia tri K1 chudi thoi gian HARQ cua tip hop cia céc gia tri K1 chudi thoi
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gian HARQ 12 mbi quan hé thoi gian gitta don vi thoi gian cia PDSCH va don |

vi thoi gian cia PUCCH, hodc trong d6 gid tri K1 chudi thoi gian HARQ cta tap
hop cia cac gia tri K1 chudi thoi gian HARQ 1a mdi quan hé thoi gian giita don
vi thoi gian cua PDSCH va don vi thoi gian ciia PUSCH; va

nhén, bang thiét bi tir thiét bi dAu cudi, thong tin phan hdi HARQ, trong d6
sd lvgng cac bit thong tin phan hdi HARQ dugc lién két v6i tap hop cua cac gia
tri K1 chudi thoi gian HARQ va thong tin dinh dang don vi thoi gian.
14. Phuong phép theo diém 13, trong d6 thong tin dinh dang don vi thoi gian bao
gbm mot hodc nhidu trong s6: sb luong cac don vi thoi gian cho truyén dudng
1én trong mdt chu ky cAu hinh hodc s lugng cac don vi thoi gian cho truyén
duong xudng trong mot chu ky cAu hinh.
15. Phuong phap theo diém 14, trong d6 s6 lugng cta cac bit théng tin phan hoi
HARQ duoc lién két véi kich thude ctia tdp hop cua céc gia tri K1 chudi thoi
gian HARQ va s6 lugng cla céc don vi thoi gian duge tao chu hinh dé mang

truyén duong lén trong cira so thoi gian.

16. Phuong phéap theo diém 14 hoic 15, trong d6 sd luong clia cac bit thong tin

phéan héi HARQ duogc lién két v6i tap hop don vi thoi gian tha nhét, tap hop don
vi thoi gian thir nhét thu duge bang cach loai trir don vi thoi gian dé truyén duong
1én tir ctra s6 thoi gian, theo thong tin dinh dang don vi thoi gian, cta sb thoi
gian dugc xac dinh dya trén tdp hop cua céc gia tri K1 chudi thoi gian HARQ.
17. Thiét bi truyén thong trong mang truyén thong khong day, bao gbm:

bd truyén, dugc tao ciu hinh & g tap hop cla cac gia tri K1 chudi thoi

gian HARQ va thong tin dinh dang don vi thoi gian via m§t hodc nhiéu bdo hiéu
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RRC, trong do:
gia tri K1 chudi thoi gian HARQ ctia tap hop cia céc gia tri K1 chudi thoi

gian HARQ 13 mdi quan hé thoi gian gitta don vi thoi gian cia PDSCH va don
vi thoi gian cia PUCCH, hoic trong d6 gi4 tri K1 chudi thoi gian HARQ cta tép
hop cua cac gia tri K1 chudi thoi gian HARQ 12 méi quan hé thoi gian giita don
vi thoi gian ciia PDSCH v don vi thoi gian ctia PUSCH; va

- b nhan, dugc tao cdu hinh dé nhan théng tin phan héi HARQ, trong d6 s6
luong céc bit thong tin phan hdi HARQ duoc lién két v6i tap hop cia cac gia tri
K1 chudi thdi gian HARQ va thong tin dinh dang don vi thoi gian.
18. Thiét bi theo diém 17, trong d6 thong tin dinh dang don vi thoi gian bao gdm
mot hodc nhiéu trong sé: s6 luong cac don vi thoi gian cho truyén dudng 1én
trong mdt chu ky cu hinh hozc sb lugng cac don vi thoi gian cho tr_'uyén duong
xubng trong mot chu ky c4u hinh.
19. Thiét bi theo diém 18, trong d6 s lugng ciia thong tin phan héi HARQ duge
lién két vai kich thude cia tap hop cia cac gid tri K1 chudi thoi gian HARQ va
s6 luong ctia cac don vi thoi gian duge tao ciu hinh dé mang truyén duong 1én
trong cira s6 thoi gian.
20. Thiét bi theo diém 18 hoic 19, trong d6 sd luong clia cac bit thong tin phan
hdi HARQ duoc lién két v6i tap hop don vi thoi gian thir nhét, tip hop don vi
thoi gian thtr nhit thu dugc bang cach loai trir don vi thoi gian dé truyén duong
1én tir ctra s thoi gian, theo thong tin dinh dang don vi thoi gian, ctra sd thoi
gian dugc x4c dinh dua trén tip hop ctia céc gié tri K1 chudi thoi gian HARQ. 7
21. Thiét bi truyén thong troﬁg mang truyén thong khong day, dugc tao c4u hinh
dé thuc hién phuong phép theo diém bt ky trong s6 cac diém tir 1 dén 6.
22. Thiét bi truyén théng trong mang truyén théng khong dy, duge tao c4u hinh
d8 thuc hién phuong phap theo didm bt ky trong s6 cac diém tir 13 dén 16.
23. Vat luu trit may tinh doc dugc, trong d6 vat Iuu trlt mdy tinh doc dugce bao
gém 1énh may tinh doc dugc, va khi may tinh doc va thuc thi 1énh may tinh doc
duge, may tinh thue hién phuong phép theo diém bét ky trong sd cac diém tir 1
dén 6.
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24. Vit luu trit may tinh doc dugc, trong d6 vat luu trit may tinh doc dugc bao
gb6m bao gdm 1énh may tinh doc durgce, trong d6 khi may tinh doc va thuc thi 1énh
mAy tinh doc duge, may tinh thuc hién phuong phap theo diém bit ky trong sé
cac diém tir 13 dén 16.

25. Mach tich hgp bao gém bd nhg va bd x1r ly, trong d6 bd nhé duge tao ciu
hinh d& hru trix chuxmg trinh may tinh, va bd xit 1y dugc tao cau hinh dé goi
chuong trinh méy-tinh tir bd nhé va chay chuong trinh may tinh, sao cho bo x
ly thuc hién phuong phap theo diém bét ky trong sb cac diém tir 1 dén 6.

26. Mach tich hop bao gém bd nhg va bd x1t ly, trong dé bd nhé duge tao ciu
hinh dé luu trix chuong trinh may tinh, va bo xtr ly dugc tao cu hinh dé goi
chuong trinh may tinh tir bd nhé va chay chuong trinh mdy tinh, sao cho b xir
Iy thure hién phuong phap theo diém bat ky trong s6 cac diém tir 13 dén 16.

27. Thiét b truyén thong trong mang truyén thong khong ddy, bao gdm bd xir ly
va bd nhé Iuu trit cac 1énh chuong trinh dé thuc thi béi bd xtt Iy;

trong d6 khi dugc thuc thi bing bd xtt 1y, céc 1énh chuong trinh khién thiét

bi thuc hién phuong phap theo diém bét ky trong s6 cac diém tir 1 dén 6.

28. Thiét bi truyén thong trong mang truyén thong khong day, bao gdm bd xir ly
va b6 nhd Iuu trir cac 1énh chuong trinh dé thuc thi béi bo xir ly; |

trong d6 khi dugc thuc thi bang bd xir Iy, cac 1énh chuong trinh khién thiét

bi thurc hién phuong phap theo diém bét ky trong sé cac diém tir 13 dén 16.
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C'C7 Tong hop don vi thdi gian N\ 1N
khéng droc tao chu hinh
CCB Téng hop don vi théi gian \
khong dirge tao cau hinh
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Két qua giai mi cho TB trong don vi thivi gian diroc 1ap ch béi D4, 1) 0
~ Gid tri mic dinh 2

Gid tri mic dinh 3

Két qua giai ma cho TB frong don vi thd gian dirge 1ip lich béi D4, 2) 4
Gi tri mic dinh 5

Gid tri mic dinh 6

Gid tri mic 7

Két qua giai m3 cho TB trong don vi thoi gian thit nhit digc [p hch bai D g

©.3)

Két qua giai ma cho TB trong don vi thot gian thit hai dugc lap ich baiD(, | g
5)

Két qua giai m3 cho TB trong don vi thét sian thi ba dwoc lp lich bai D{?&_, 10
k).

Két qua gizi m3 cho TB trong don vi thai gian thit fr dwgc 13p lich boi D4, 11
T

Két qua gidi m3 cho TB trong don vi thi gian thit nhit drge Bp ich béi D 12
(1,1}

Ket qué gidi m3 cho TB trong don vi thai gian thit hai duge Bp Ech b3iD(4, | 15
4 -

~ Gia tri mdc dinh 14

Gid trimdc dinh 15

K&t qua gidi ma cho TB trong don i thdi gian dirgc lip fich béi D(5, 5) 6
Gid tri mic dinh 17

Gid tri méc dinh 18

Gia tri mac

Két qua gizi m3 cho TB trong don vi thoi gian thit nhit dirge ip ich bdi D 7y
(6, 6)

Két qua giai m3 cho TB trong don vi thod gian thi? hai dwgc lp bch boi D6, 21
6}

Gi4 tri mic dinh 22
Gl & - . ”

Fig.6a
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Két qua gidi m3 cho TB trong don vi thot gian dwec B3p lich bai D(4. 1)

Gid tri mic dinh

Gid tri mic dinh

NACK

NACK

NACK

NACK

Két qua eidi m3 cho TB trong don vi théf gian thi nhit duoc Bap fich béi D, 3)

Két qua gidi m3 cho TB trong don v thoi gian thit hai dwoe Bp fich bét DA 3)

Két qua gidi m3 cho TB trong don vi thii gian thit ba dwgc 13p lich béi D4, 3)

Két qua giai m3 cho TB trong don vi thét gian thit tr dwoc 13p lich béi D(4, 3}

Két qua gidi m3 trong don vi that gian thi nhit dwoc 1ap lch bei D, 4)

Két qua gizi m3 cho TB trong don vi thoi gian thit hai dirgc 13p ch bai D4, 4)

Gid tri mic dinh

Gid trimac dink

K&t qua gidi m3 cho TH trong don vi thét gian dwoc lap ch bai D(5, 5}

Gid i mic dinh

Gid tri mic dinh

Gid tri mic dinh

Két qua giai m3 cho TB trong don vi thod gian thi nhit dwec Iap lich béi D(S, 6)

Két qua gidi m3 cho TB trong don vi thé gian thit hai dwec lap lich bai D(6. 6)

Gid tri mic dinh

Gid i mic dimh

Fig.6b
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K&t qua giai ma cho TB trong mdt don vi thii gian diroc Iip ich b&i D(8, 1)

Két qua gidi ma cho TB trong mdt don vi théi gian dioc fp fich béi D(8, 2)

Két qua gidi m3 cho TB trong don vi thii gian thit nhat droc Iip lich boi D(8, 6)

Két qua giai ma cho TB trong don vi thdi gian thit hai dirgc Iip lich bi D(8, 6)

Két qua gidi ma cho TB trong don vi thit gian thie hai diroc lap lich bai D(8. 6)

K&t qua giai mé cho TB trong don vi thiv gian thie f diroc lap fich béi D(S. 6)

Két qua giai m3 cho TB trong don vi thi gian thie nhét dirge 1p lich béi D(8, 8)

K ét qua giai ma cho TB trong don vi théi gian thi hai dirge 1ip lich bai D(8. 8)

Két qua gidi ma cho TB trong mt don +i thoi gian diroc Ip lich bai D(9, 9)

Két qua gidi m3 cho TB trong don v thisi gian fhir nht droc Bp lich béi D(L1,
1

K&t qua gidi ma cho TB trong don i thoi gian thit hai diroc lap lich béi D(11.
1

Fig.9a
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Két qua giai m3 cho TB trong mét don vi thivi gian Groc Bp lich béi D(8. 8)

NACK

Két qua gizi mé cho TB trong don vi thoi gian thiy nhit droc Bp lich bdi D(8, 6) _

Két qua giai ma cho TB trong don vi thdi gian thie hai diroc ap lich bdi D(R, 6)

Két qua giai ma cho TB trong don +i thii gian thit ba diroc 1ip lich boi D(8, 6)

Két qua giai ma cho TB trong don v thii gian thie e dirge Iip fich boi D8, 6)

Két qua gizi md cho TB trong don vi thdi gian thie nhit droc Bp lich béi D(8, 8)

Két qua gizi ma cho TB trong don vi thii gian thit hai dirge 1ip ch bai D(8, 8)

Két qua giai ma cho TB trong mét don vi thii gian droc p lich bai D(9. 9)

Két qua giai mé cho TB trong don vi thdi gian thé nhat drge lip hich boi D(11, 11)

Két qua giai ma cho TB trong don vi thot gian thi¥ hai dwoc Iip lich bei D(11, 11)

Fig.9b
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Thiét bj i nhfin thu dige thong tin didu khién dirgc giv béi thidt bi Gin tuyén, | 1001
trong 46 thong tin dicu khién bao gom théng tin BWP va théng tin DAI va thong —
tin DAI bao gém it nhit mét loai théng tin chi béo T-DAI va théng tin chi bao C-
DAI

'L 1602
Thiét bi dén nhan xdc dinh théng tin phan héi dya trén théng tin chi bdo [ —
 T-DAIva théng tin chi bdo C-DAI

w|r 1003
| Thiét bi dAu nhén ol thong tin phin hoi dén thiét bi dhu truyén o’

Fig.10
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K ét qua gii m3 cho TB trong don vi thoi gian thi nhit dugc Ap ch bai CCI BWP1

Két qua giai m3 cho TB trong don vi thoi gian thit nhat dugc 13p ich béi CC1 BWE2

| Két qua gizi m3 cho TB trong don vi thi gian thit hai dwoc 13p Ech béi CC1 BWP1

| K ét qua giai m3 cho TB trong don vi thai gian thir nhit dwoc 3p lich béi CC1 BWP2

Két qua giai m3 cho TB trong don vi thoi gian thit nhit dwoc p ich béi CC2 BWPL

Két qua giai m3 cho TB trong don vi thof gian thit hai dwoc 13p ch béi CC2 BWPL

K ét qua giai m3 cho TB trong don vi thof gian thn¥ nhit dwgc 5p lich béi CC3 BWPL

| Két qua gizi m3 cho TB trong don vi thod gian th nhit duec Bp lich boi CC3 BWP2

| Két qua gidi ma che TB trong don vi thi gian the nhit duec p lch bai CC3 BWP3

| Két qua gidi m3 cho TB trong don vi thoi gian the hai dugc Iap lich boi CC3I BWP1

K&t qua giai m3 cho TB trong don vi thai gian thit hai duec [p lich béi CC3 BWP2

K#ét qua gidi m3 cho TB trong don vi thii sian thit hai dwec 13p lich bei CC3 BWP3

Fig.11
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K¢t qua giai mi cho TB trong don vi thdi gian thie nhat diroc Iip fich bdi CC1BWPL | ¢

Két qué giai ma cho TB trong don vi thdi gian thit hai dirge l3p lich béi CC1 BWPL 1

b

Két qua giai ma cho TB trong don +i thoi gian thie nhit dwoce Ip ich bai CC1 BWP2

Két qua giai ma cho TB trong don vi thoi gian the hai dwoc Bp lch béi CC1 BWP2 3

Két qua giai ma cho TB trong don vi thii gian thir nhit deoc lip ich badi CC2BWP1 | 4

Két qua gidgi m3 cho TB trong don i thoi gian thit nhét droc Iip lich bai CC2BWPL | 5

Két qua giai ma cho TB trong don vi thoi gian thi nhit drgc Bp ich bai CC3BWPL | ¢

K&t qua giai ma cho TB trong don vi thoi gian thix hai droc lip lich béi CC3 BWP1 7

Két qua gidi ma cho TB trong don vi thof gian thir nhit dwoc Bip lich béi CC3 BWP2| 8

K ét qua si%i ma cho TB trong don vi thi gian thir hai dwoc Bp ichbéi CC3BWE2 | 9

Két qua giai m3 cho TB trong don vi thoi gian thi nhit dwoc lap lich boi CC3 BWPE3 10

K ét qua giai ma cho TB trong don vi thii gian thit hai dwgc Iip fich bai CC3 BWP3 11

Fig.12
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Két qua giai m3 cho TB trong don vi thoi gian thi? nhat dwoc lap fich béi CC1 BWPI

Két qua gidi m3 cho TB trong don vithii gian thi nhit dwoc IBp lich béi CC1 BWP2

Két qua giai m3 cho TB trong don vi thoi gian thit nhét duec [5p lich béi CC2 BWP1L

Két qua gizi m3 cho TB trong don vi thi gian thiy nhit dwoc Bp lich béi CC3 BWPL

Két qua giai m3 cho TB trong don vi thivi gian thit nhit dwoc Ip hch béi CC3 BWE2

Két qua gidi m3 cho TB trong don vi thoi gian thi nhit dwoc 3p lich boi CC3 BWP3

Két qua gidi m3 cho TB trong don vi thai gian thit hai dirge 1ap lich béi CC1 BWP1

Két qua giai m3 cho TB trong don vi thoi gian thit hai dwoc Iap lich boi CC1 BWP2

Két qua giai m3 cho TB trong don vi thei gian thit hai dwoc Iap lch béi CC2 BWPIL

Két qua giai m3 cho TB trong don vi thai gian thit hai dwgc Ip lich bai CC3 BWPL

Két qua giai ma cho TB trong don vi thoi sian thit hai dugc Bp lich béi CC3 BWP2

Két qua gidi m3 cho TB trong don vi thii gian thit hai dwgce lap lich bai CC2 BWP3

Fig.13
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Fig.16
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Céc don vi thoi gian c6 thé
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