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(57) Séng ché dé xuit phwong phap xur 19 phén hoi sach mi, thiét bj dau cudi, va tram
géc. Phuong phép nay bao gém: xac dinh, bd1 mot thiét b1 dau cuéi, dya trén s lan truyén
1ap ctia kénh chia sé dudng xudng vt Iy (Physical Downlink Shared Channel, PDSCH) lap
lich ban lién tuc (Semi-Persistent Scheduling, SPS) dugc tmyén lap, liéu co it nhét mot lan
truyén hop 1é trong cac dip trayén twong tng hay khong; va x4c dinh, bdi thiét bi dau cudi,
dua trén liéu co it nhét mot 14n truyén hop 1¢ hay khong, li€u c6 du phong vi tri bit phan
hédi cho SPS PDSCH trong mét sach md phan hoi hay khong. Mot tram gbc xac dinh, dya
trén lidu ¢6 it nhit mét lan truyén hop 1€ hay khoéng, licu vi tri bit phan hoi ¢o duge du

phong cho SPS PDSCH trong sach méi phan hoéi hay khéng.
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Linh vie ki thuat dwoc dé cap

Sang ché dé cap dén linh vuc ky thuat truyén tin khong day, va cu thé 14 dé cap dén

phuong phap xir Iy phan hoi sdch mé, thiét bi dau cudi vatram gdc.
Tinh trang ky thuit ciia sang ché

Thong thudng, trong mot hé thong truyén tin v tuyén méi (New Radio, NR), hd
trg cAu hinh dong thoi ctia nhidu cAu hinh Iap lich ban lién tuc (Semi-Persistent Scheduling,

SPS) trong mot nhém s6ng mang domn.

Nhuoc diém cua ki thuat lién quan 13: khi phan héi bao nhén yéu ciu lip tr dong
két hop (Hybrid Automatic Repeat Request-Acknowledgement, HARQ-ACK) vé kénh
chia s¢ duong xudng vat Iy (Physical Downlink Shared Channel, PDSCH) SPS duoc thuc
hién, c6 thé xay ra trrong hop ma thong tin phan hoi vé SPS PDSCH khéng dugc bao gdm

trong mét sach ma phan hoi twong tng.
Ban chit k§ thuit clia sang ché

Sang ché dé xuat phwong phép va hé thdng xtr 1y phan héi sach ma, thiét bi va
phuong tién dé giai quyét van dé 13 thong tin phan hoi vé SPS PDSCH khéng duoc bao

gdm trong sach ma phan hdi twong tng.

Mot phurong 4n thuc hién cia sang ché dé xuit phuong phap xi 1y phan hdi sach

ma, bao gdm:

xac dinh, bai mot thiét bi dau cudi, dva trén sb lan truyén 13p cua mot SPS PDSCH
dugc truyén lap, liéu c6 it nhat mot 1an truyén hop 18 trong cac dip truyén twong ung voi

SPS PDSCH duoc truyén ldp hay khéng;
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x4c dinh, béi thiét bi dau cudi, dya trén liéu c6 it nhat mét 1An truyén hop 16 hay
khong, liéu c6 du phong vi tri bit phan hoi cho SPS PDSCH trong mét sach ma phan hdi
hay khong.

Theo mot phuong phap thuc hién, viéc xac dinh, dua trén s6 lan truyén lap, liéu co

it nhit mot lan truyén hop 16 hay khong bao gom mot hodc o hop cac diéu sau:

xé4c dinh rang c6 it nhat mot 1an truyén hop 18 trong truong hop c6 it nhat mot lan
truyén trong tat ca cac dip truyén ciia SPS PDSCH dugc truyén 1ap khong bi hity do tring
lap vé6i 1an truyén SPS PDSCH khéc; hoic,

xac dinh rang c6 it nhat mét 1an truyén hop 18 trong trudng hop c6 it nhat mot 1an
truyén trong tat ca cac dip truyén cia SPS PDSCH duoc truyén [ap khoéng bi hiy do trung
lip vé6i lan truyén SPS PDSCH khéc va khong bi hity béi ky hidu dudng 1én duge chu hinh

ban tinh; hodc,

xac dinh rang c6 it nhit mot lan truyén hop 1& trong trudng hop c6 it nhat mot 1an
truyén trong tat ca cac dip truyén cua SPS PDSCH duoc truyén lip khong bi hay do giéi

han kha nang truyén cua thiét bi cia nguoi dung.

Theo mot phuong phép thuc hién, s6 1an truyén lap 13 s6 lan truyén lap tuong tng
v6i mot 1an truyén SPS PDSCH hién duoc ciu hinh.

Theo mét phuong phap thuc hién, viéc bi hiy do tring lip véi 1an truyén SPS
PDSCH khac bao gom:

bi huy do tring l3p v6i SPS PDSCH c6 sé cdu hinh nho nhit; va/hodc bi hay do

trung ldp voi lan truyén SPS PDSCH khic va dua trén nguyén tic duoc xac dinh trude.

Theo mot phuong phap thuc hién, viéc xac dinh liéu co du phong vi tri bit phan hoi

cho SPS PDSCH trong sich ma phan hoi hay khong bao gom:

trong truong hop xac dinh duoc dya trén s6 ln truyén 1ap ma c6 it nhit mot lan
truyén hop 1¢, du phong vi tri théng tin phan hoi HARQ-ACK 1 bit cho SPS PDSCH duoc
truyén 13p trong mot sach ma phan hdi HARQ-ACK tuong tng; hoic,

2



49070 341

trong truong hop xac dinh duoc dua trén s6 14n truyén 13p ma khong ¢ 14n truyén
hop 1€ nao, khong du phong vi tri bit phan hdi cho SPS PDSCH dugc truyén lip trong sach
mi phan héi HARQ-ACK twong tng.

Theo mét phuong phép thuc hién, sach ma phan hdi chi bao gdom thong tin phan hoi
HARQ-ACK tuong ting vi mot lan truyén SPS PDSCH.

Theo mot phuong phap thue hién, vi tri khe noi dat sich ma phén héi cho SPS
PDSCH duoc truyén 13p 13 vi tri khe phan hoi dugc xac dinh dua trén vi trf ket thic cia
lan truyén cubi ciing trong s6 14n truyén 1ap dwoc cdu hinh cia SPS PDSCH dugce truyén

lap.

Theo mot phuong phap thuc hién, thong tin phan hdi twong tmg véi SPS PDSCH
duoc truyén lip duge bao gom trong sich mi phan hdi HARQ-ACK twrong ng véi mot
khe ma trong d6 dit lan truyén cudi cing trong s 1an truyén lip duoc cau hinh ctia SPS

PDSCH dugc truyén lap.

Mot phuong an thuc hién cta sang ché dé xuét phuong phéap xir [y phan hoi sach

ma, bao gdbm:

xac dinh, boi moét tram géc, dua trén s6 lan truyén lap cua mdt SPS PDSCH duoc
truyén lip, lidu co it nhit mot l4n truyén hop 18 trong cac dip truyén tuong Ung v6i SPS

PDSCH duoc truyén lp hay khong;

xac dinh, béi tram géc, dua trén liéu co it nhét mot 1an truyén hop 1€ hay khong, liéu

vi trf bit phan hdi ¢6 duge du phong cho SPS PDSCH trong sdch mé phan héi hay khong.

Theo mot phuwong phép thye hién, viéc xdc dinh, dua trén $6 lan truyén 1ap, liéu c6

it nhit mot 1an truyén hop 18 hay khong bao gbm mot hodc t6 hop céc didu sau:

x4c dinh r?mg c6 it nhat mét lan truyén hop 1¢ trong trudng hop co it nhéat mot 1an
truyén trong (it ca cac dip truyén ctia SPS PDSCH duoc truyén lap khéng bi huy do tring
1ap véi lan truyén SPS PDSCH khac; hodc,
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x4c dinh rang c6 it nhat mot lan truyén hop 1& trong trudng hop c6 it nhét mot 1an
truyén trong tAt ca cac dip truyén ciia SPS PDSCH duoc truyén lap khong bi hiy do tring
lap v6i lan truyén SPS PDSCH khac va khong bi hity béi ky higu duong 1én dugce ciu hinh

ban tinh; hoac,

xac dinh rang c6 it nhat mot lan truyén hop 1 trong trudng hop c6 it nhat mot lan
truyén trong tit ca cac dip truyén cua SPS PDSCH dugc truyén lap khéng bi hay do gi6i

han kha nang truyén cua thiét bi ciia nguoi ding.

Theo mét phuong phap thuc hién, s6 1an truyén lap 1a so lan truyén lap tuong tng

v6i mot 1an truyén SPS PDSCH hién duoc c4u hinh.

Theo mot phuong phap thyc hién, viéc bi hiy do trung ldp véi 1an truyén. SPS
PDSCH khéc bao gom:

bi hity do tring lap véi SPS PDSCH c¢6 sb cau hinh nhé nhat; va/hodc bi hily do

tring lip v6i 1an truyén SPS PDSCH khéc va dua trén nguyén tic duge xac dinh trrde.

Theo mot phuong phdp thuc hién, viéc xac dinh xem li¢u vi tri bit phan hdi ¢6 duoc

du phong cho SPS PDSCH trong sdch ma phan hdi hay khéng bao gom:

trong truong hop xac dinh dugc dua trén s6 1an truyén 13p ma cé it nhat mot lan
truyén hop 1€, thi vi tri thong tin phan hdi HARQ-ACK 1 bit dugc duy phong cho SPS
PDSCH dugc truyén lip trong séch ma phan hoi HARQ-ACK tuong Gng; hodc,

trong trueong hop xéc dinh duoc dya trén s6 14n truyén lip ma khong c6 1an truyén
hop 1€ nao, khong c6 vi tri bit phan hoi nao duge du phong cho SPS PDSCH duoc truyén
lap trong séch ma phan hdi HARQ-ACK tuong ng.

Theo mot phuong phép thuc hién, sadch ma phan hdi chi bao gdm thong tin phan hoi
HARQ-ACK ftuong (g véi mot 1an truyén SPS PDSCH.

Theo mdt phuong phap thuc hién, vi tri khe noi dat sach ma phan héi cho SPS

PDSCH duoc truyén 1ap 14 vi tri khe phan hdi dugc xac dinh dya trén vi tri két thic cua
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1an truyén cubi cling trong s6 14n truyén 1ap dugc céu hinh cua SPS PDSCH duoc truyén

-

lap.

Theo mét phuong phap thue hién, thong tin phan hdi twong tng véi SPS PDSCH
dugc truyén lip duge bao gdm trong mot sach ma phan héi HARQ-ACK twong tmg véi
mdt khe noi chira lan truyén cudi cung trong sb 1an truyén Lip duoc cdu hinh cua SPS

PDSCH duoc truyén lap.
Mot phuong an thuc hién cua sang ché dé xuét mot thiét bi dau cudi, bao gém:

mot bo xur 1y, dugce cau hinh dé doc mot chuong trinh trong bé nhé nham thyc hién

quy trinh sau:

xé4c dinh dya trén s6 1an truyén ldp cua mot SPS PDSCH duogc truyén lap, lidu c6 it
nhat mot 1an truyén hop 16 trong céc dip truyén trong Gng véi SPS PDSCH duogc truyén
13p hay khdng;

xac dinh, dua trén lidu c6 it nhat mot 1an truyén hop 18 hay khong, liéu c6 dur phong

vi trf bit phan hdi cho SPS PDSCH trong sach m3 phan hoi hay khéong;

mot bo thu phat, dugc cau hinh dé nhan va truyén dir liéu duéi sy diéu khién cua bd

xu ly.

Theo mét phuong phap thuc hién, viée xac dinh, dua trén s6 14n truyén lip, lidu c6

it nhat mét 1an truyén hop 1& hay khéng bao gdm mat hodc t6 hop cac dicu sau:

xac dinh ring c6 it nhdt mét lan truyén hop 18 trong trudng hop c6 it nhat mot lan
truyén trong tat ca cac dip truyén cua SPS PDSCH dugc truyén lap khong bi hiy do tring
l3p voi lan truyén SPS PDSCH khic; hoic,

xé4c dinh ring c6 it nhat mot 14n truyén hop 18 trong trudng hop c6 it nhat mot lan
truyén trong tit ca cac dip truyén ciia SPS PDSCH dugc truyén 13p khéng bi huy do tring
ldp véi lan truyén SPS PDSCH khéc va khéng bi hity béi ky hiéu dudng 1én dugce cdu hinh
ban tinh; hodic,
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x4c dinh rang c6 it nhat mot lan truyén hop 18 trong trudng hop c6 it nhit mot 1an
truyén trong tat ca cac dip truyén ctia SPS PDSCH dugc truyén 1ap khong bi hiy do gisi

han kha nang truyén cua thiét bi ciia ngudi ding.

Theo mot phuong phép thuc hién, sé 1an truyén lap 1a s6 l4n truyén lap twong ung

v6i mot 1an truyén SPS PDSCH hién dugc cau hinh.

Theo mdt phuong phap thuc hién, viéc bi huy do trung lap voi lan truyén SPS
PDSCH khac bao gom:

bi hiy do trung 13p voi SPS PDSCH ¢6 s6 cau hinh nhé nhat; va/hodc bi huy do

trung 13p véi lan truyén SPS PDSCH khéc va dya trén nguyén tac duoc xac dinh truée.

Theo mot phuong phép thuc hién, viéc xac dinh ligu c6 du phong vi trf bit phan hoi

cho SPS PDSCH trong sach ma phan hdi hay khong bao gom:

trong truong hop xac dinh dugc dya trén s6 lan truyén l3p ma cé it nhat mot lan
truyén hop 16, du phong vi tri théng tin phan héi HARQ-ACK 1 bit cho SPS PDSCH duoc
truyén lp trong mot sach ma phan hdi HARQ-ACK twong mg; hodc,

trong truong hop xéc dinh duoc dua trén s6 14n truyén ldp ma khong c6 1an truyén
hgp 1€ nao, khdng dy phong vi tri bit phan hoi cho SPS PDSCH dwoc truyén 13p trong sach
mi phan héi HARQ-ACK twrong mg.

Theo mot phuong phéap thuc hién, sach ma phan hdi chi bao gdm thong tin phan hoi
HARQ-ACK tuong Gmg véi mét 1an truyén SPS PDSCH.

Theo mdt phuong phéap thuc hién, vi tri khe noi dit sach ma phan héi cho SPS
PDSCH duoc truyén lap 1a vi tri khe phan hdi dugc x4c dinh dua trén vi tri két thic cua
1An truyén cudi cung trong sd 1an truyén lip dwoc ciu hinh cua SPS PDSCH dugce truyén

-~

lap.

Theo mot phuong phap thyc hi¢n, thong tin phan hoi tuwong ung véi SPS PDSCH
duoc truyén lap duge bao gbm trong sach ma phan héi HARQ-ACK tuong tng véi mot
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khe noi dat 1an truyén cudi cling trong s6 lan truyén 1ap duoc cAu hinh ctia SPS PDSCH

dugc truyén lap.
Mot phuong 4n thue hién cua sang ché dé xuit mot tram gde, bao gbm:

mat bd xu ly, duoc ciu hinh dé doc mot chuong trinh trong bo nhé nham thuc hién

quy trinh sau:

xac dinh dya trén s6 1an truyén lap cua mét SPS PDSCH dugce truyén lap, liéu cé it
nhat mét 1an truyén hop 1é trong céc dip truyén twong tmg v6i SPS PDSCH duge truyén
1ap hay khéng;

x4c dinh, dua trén liéu ¢6 it nhat mét 1an truyén hop i€ hay khong, liéu vi tri bit phan

hoi c6 duoc du phong cho SPS PDSCH trong sach mi phan hoi hay khong;

mdt bo thu phat, dugce cau hinh dé nhan va truyén dit li¢u dudi sy diéu khién cta bd

Xt ly.

Theo mot phuwong phap thuc hién, viée xac dinh, dua trén sd 1an truyén lap, liéu co

it nhit mot 1an truyén hop 16 hay khéng bao gdm mot hodc td hop cac diéu sau:

x4c dinh ring c6 it nhat mét 1dn truyén hop 18 trong trudng hop cé it nhat mét 1in
truyén trong tat ca cac dip truyén ciia SPS PDSCH duoc truyén 1ap khéng bi huy do trung
lap véi lan truyén SPS PDSCH khac; hodc,

xac dinh rang c6 it nhat mot 1an truyén hop 16 trong trudong hop co it nhat mot lan
truyén trong tat ca cac dip truyén ciia SPS PDSCH duoc truyén 13p khong bi huy do trung
ldp v6i 1an truyén SPS PDSCH khéc va khéng bi hily boi ky hiéu duong 1én duge cAu hinh
ban tinh; hodc,

xac dinh rang c6 it nhit mot 1an truyén hop 18 trong trudng hop c6 it nhat mot 1an
truyén trong tat ca cac dip truyén cua SPS PDSCH duogc truyén 13p khong bi huy do gisi

han kha nang truyén cta thiét bi ctia ngudi dung.

Theo mot phwong an thyc hién, s6 1an truyén 1ap 13 s6 1an truyén lap twong ing véi

mot lan truyén SPS PDSCH hién duoc ciu hinh.
7
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Theo mot phuong phap thuc hién, viéc bi huy do trung lap voi lan truyén SPS

PDSCH khac bao gom:

bi hity do tring 1dp v6i SPS PDSCH ¢6 s6 cAu hinh nhé nhat; va/hodc bi hiy do

tring ldp v6i 1an truyén SPS PDSCH khac va dya trén nguyén tic dugc xac dinh trudc.

Theo mdt phuong phap thue hién, viéc xac dinh xem li¢u vi tri bit phan hdi ¢6 duge

dyu phong cho SPS PDSCH trong sach ma phan hdi hay khong bao gom:

trong truong hop xac dinh dugc dya trén s6 1an truyén lip ma c6 it nhat mét lan
truyén hop 1€, thi vi tri thong tin phdn hoi HARQ-ACK 1 bit dugc du phong cho SPS
PDSCH duoc truyén lip trong sach ma phan hdi HARQ-ACK tuong tmg; hodc,

trong truong hgp xac dinh dugc dva trén s6 1an truyén lip ma khong co 1an truyén
hop 1¢ nao, khong c6 vi tri bit phan hdi nao dugce dy phong cho SPS PDSCH duge truyén
lap trong sach ma phan hdi HARQ-ACK turong tmg.

Theo mdt phurong phap thuc hién, sdch ma phan hdi chi bao gém thong tin phan hoi

HARQ-ACK tuong Gng véi mét lan truyén SPS PDSCH.

Theo mot phuong phap thuc hién, vi tri khe noi dat sach ma phan hdi cho SPS
PDSCH duoc truyén lap 1a vi tri khe phan hdi dwoc xac dinh dya trén vi tri két thic cia
1an truyén cubi cung trong s6 lan truyén lip duoc ciu hinh ctia SPS PDSCH duoc truyén

-

1ap.

Theo mdt phuong phap thuc hién, thong tin phan héi twong Gmg v6i SPS PDSCH
dugc truyén lip duge bao gom trong sach ma phan hoi HARQ-ACK tuong tng véi mot
khe noi dit lan truyén cudi cing trong s6 Ian truyén lp dwoc cdu hinh cua SPS PDSCH

duoc truyén lap.

Mot phuong an thuc hién cua sang ché dé xuit hé théng xur Iy phan hdi sach ma,

bao gbm:
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mot mo-dun xac dinh l4n truyén hop 1€, dugc cAu hinh dé x4c dinh, dya trén s6 1an
tmyén lap ctia mot SPS PDSCH duoc truyén lap, liéu co it nhét mot lan truyén hop 1€ trong

cac dip truyén twong tng v6i SPS PDSCH dugc truyén 1ap hay khong;

mot mod-dun du phong, dugc cAu hinh dé xac dinh, dya trén lidu c6 it nhit mot lan
truyén hop 1é hay khong, liéu ¢6 du phong vi tri bit phan héi cho SPS PDSCH trong mot
sach mé phan hdi hay khéng.

Mot phuong an thuc hién cia sang ché d& xuit hé thong xtr 1y phan hoi sach ma,

bao gom:

mot mo-dun xac dinh, dugce cAu hinh dé x4c dinh, dua trén s6 lan truyén 1ap cia mot
SPS PDSCH dugc truyén lap, lidu c6 it nhat mot 1an truyén hop 1é trong céac dip truyén

twong ung véi SPS PDSCH duoc truyén lip hay khong;

mét mo-dun xac dinh du phong, duge cAu hinh dé x4c dinh, dya trén li¢u c6 it nhat
mot 1An truyén hop 1é hay khong, liéu vi tri bit phan hdi ¢6 dugc du phong cho SPS PDSCH

trong sach ma phan hdi hay khéng.

Mot phuong an thuc hién cua sang ché dé xuét phuong tién luu trir co thé doc duoc
bang may tinh luu trit chuong trinh may tinh, trong d6 chuong trinh may tinh duoc cau

hinh d& thuc hién cic phuong phap xtr 1y phan hoi sdch ma néu trén.
Cac uu diém cua séng ché nhu sau.

Phuong phap thuc hién theo cidc phuong an cua sang ché, dugc xac dinh, dua trén
s6 lan truyén lap ciia SPS PDSCH dugc truyén lap, liéu c6 it nhét mot 1an truyén hop 18
trong cac dip truyén tuong tmg v6i SPS PDSCH duogc truyén lap hay khong; va sau do
duoc xac dinh, dua trén liéu co it nhét mot 1an truyén hop 1¢ hay khong, liéu c6 du phong
vi tri bit phan hdi cho SPS PDSCH trong mot sich ma phan hoi hay khong. Vi vi tri bit
phan hdi dugc du phong trong sach ma phan héi khi c6 it nht mot lan truyen hop 1€, higu
suat phan hoi tuong tmg v6i SPS PDSCH dugc truyén lap duoc dam bao; hon nita, hiéu

suét truyén ciia hé thong dugc cai thién va giam céc lan truyén lai khong can thiét.
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Mo ta van tat cac hinh vé

Sau day, sang che s& dugc mo ta rd rang hon thong qua cdc phuong an thyc hién
thue hién mau cing v6i cac hinh v& kém theo. RS rang, cac phuong an thuc hién thue hién

mau chi nhim muc dich minh hoa ma khéng gidi han pham vi cua sang ché.

Fig.1 14 so d6 minh hoa truong hgp ma trong d6 mot SPS PDSCH duoc truyén tring
lap v61 mét SPS PDSCH c6 mot s6 nho hon & khe cudi cing cia SPS PDSCH duogc truyén

1ap theo mdt phuong &n thuc hién cua sang ché;

Fig.2 13 luu d4 minh hoa phuong phép xir 1y phan hoi sach ma & phia thiét bi dau

cudi theo mot phuong an thyc hién cua sang ché;

Fig.3 13 lvu d0 minh hoa phuong phap xtt 1y phan hdi sach ma trén mot phia tram

géc theo mot phuong an thuc hién clia sang ché;

Fig.4 13 so do minh hoa tring 1dp SPS PDSCH theo phuong an thyc hién 1 cta sang

ché;

Fig.5 la so dd minh hoa tring lip SPS PDSCH theo phuong 4n thuc hién 2 cuia sdng
ché;

Fig.6 1a so dd cAu tric minh hoa thiét bj dau cudi theo mot phwong 4n thyc hién cua
sang ché;

Fig.7 1a so dd céu trac minh hoa tram géc theo mot phuong an thuc hién cua sang
ché.

M ta chi tiét sang ché
Trong qué trinh nghién ctru, d2 nhan thiy nhitng didu sau day.

Hién tai, trong cac hé théng truyén tin NR, viéc ho tro cAu hinh déng thoi nhidu ciu
hinh SPS trong mot nhém séng mang, didu nay c6 thé dan dén tredng hop nhiéu SPS
PDSCH trung lip nhau trong mot song mang. Trong giao thic quy dinh rang thiét bi clia

ngudi dung (User Equipment, UE) chi giai diéu ché mot SPS PDSCH c6 chi s6 c4u hinh
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SPS nho nhét. Khi tao sich md HARQ-ACK, néu sach ma HARQ-ACK chi bao gém thong
tin phan hdi vé SPS PDSCH, tru6e tién, UE tim, theo thdi gian phan hdi HARQ-ACK
(K1), tht ca cac khe twong tng v6i kénh diéu khién dudng 1én vat ly (Physical Uplink
Control Channel, PUCCH) trong d6 truyén SPS PDSCH tdn tai va yéu cau phan hdi tai
PUCCH hién tai va dbi véi mdi ciu hinh SPS, néu nhan duoc truyén SPS PDSCH trong
tAt ca cac khe duge tim thiy, UE sé& tao thong tin phin hdi 1 bit twong Gng v6i cau hinh

SPS.

Khi truyén SPS PDSCH twong tng v&i cAu hinh SPS khong duoc nhan hodc giai
diu ché do xung dot vai cac lan truyén SPS PDSCH khac, thiét bi dau cudi khong cung
chp phan hdi vé& SPS PDSCH tuong tng v&i cAu hinh SPS. Khi ¢6 nhiéu cau hinh SPS,
thong tin phan héi twong Gng voi cAu hinh SPS dugc ndi tudn tu theo s6 cau hinh SPS, dé

thu dugc sach md HARQ-ACK ctia mgt song mang.

Khi st dung tong hgp song mang, cac saich md HARQ-ACK cua tat ca cac song
mang cin duoc x4c dinh riéng biét theo quy trinh trén va cudi ciing cac saich md HARQ-
ACK cta cac song mang khac nhau duge noi theo trinh tu cua cdc song mang dé thu duge

sich md HARQ-ACK cudi cling.

Néu sach md HARQ-ACK ciing bao gom théng tin phan hoi twong tmg voi PDSCH
duoc 14p lich dong hodc thong tin didu khién dwong xuong (DCI) chi béo phién ban SPS
PDSCH, thi khi sach ma ban tinh dwoc cau hinh, sich md HARQ-ACK dugc tao theo quy
trinh xac dinh cua saich ma HARQ-ACK ban tinh; khi sdch ma dong dugc cAu hinh, thong
tin phan hoi duge tao cho PDSCH duoc 1ap lich dong dudi dang sach md HARQ-ACK
dong, thong tin phan hdi dugc tao cho SPS PDSCH theo trudng hop trén trong d6 chi co
thong tin phan hodi SPS PDSCH duge bao gom, sau d6 ca hai cac doan thong tin phan hdi
duoc ndi v6i nhau dé c6 duge sich md HARQ-ACK.

Péi voi SPS PDSCH duoc truyén lip, giao thirc chi dinh ring vi trf bit phan hoi

duoc xac dinh dua trén khe noi dit 1an truyén cudi cing trong so lan truyén lap dugc cau

, . . _ repeat z , \.
hinh, nghia 13, doi voi PDSCH duoc truyén trong khe = Nppscy +1 dén khe 7, phan ho1
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duge thuc hién trong khe 77k trong do k 14 quing khe gitta PDSCH va HARQ-ACK

dugc xdc dinh theo DCI hoat dong hodc c4u hinh tin higu 16p cao hon.

Nhitng nhuoc diém ctia k¥ thuat lién quan 1a: trong trrong hop chi phan hoéi HARQ-
ACK v& SPS PDSCH duoc thuc hién, vi khe cudi cing ciia Ian truyén SPS PDSCH duge
truyén 13p c6 thé tring lap véi cic SPS PDSCH khac, théng tin phan hdi vé SPS PDSCH
duoc truyén lap khong dugc bao gom trong sach ma phan hoi trong tmg, s& lam giam hiéu

suét truyén hé thong va giy ra nhiing 1an truyén lai khong cén thiét.

Tiee 13, hién tai, 5G NR & giai doan hién tai hd trg cAu hinh déng thoi nhitu cu hinh
SPS trong mdt nhom séng mang va truong hop nhiéu SPS PDSCH trung 13p v&i nhau ¢
thé x4y ra. Trong giao thirc quy dinh rang UE chi nhan hodc giai didu ché SPS PDSCH c6
s& cAu hinh SPS nho nhit. Déi véi 1an truyén SPS PDSCH ma UE khong nhén duoc hodc
giai didu ché do tring lip, UE khong cung cAp phan héi HARQ-ACK. P6i véi SPS PDSCH
duge cAu hinh dé truyén lip, néu né tring 1ap véi mot SPS PDSCH khéc c6 s6 nho hon
trong khe cudi cling cla cac lan truyén lip, UE khong cung cip phan hdéi HARQ-ACK.
Tuy nhién, c6 thé SPS PDSCH khong tring lap véi cac PDSCH khac trong mot khe trude
do ngoai khe cudi cung cua cic lan truyén lap va co thé duoc nhan hodc giai diéu ché mot
cach chinh xéc. Vi vi tri bit phan hdi cta qua trinh truyén 1ip duoc xac dinh dua trén l4n
truyén cudi cling trong s6 14an truyén lap duoc cAu hinh cua k¥ thuat lién quan, néu phan
hoi vé 1an truyén cudi cuing bi loai trix khoi sdch ma phan hdi, thi ngay ca khi thiét bi dau
cudi c6 thé nhan hodc giai diéu ché cic 14n truyén lap & vi trf trude do khac ngoai khe cudi
cung ciia cac lan truyén lap, thiét bi diu cudi s& khong thé cung cap phan hoi vé cac lan
truyén lap, diéu nay s& anh hudng dén hiéu qua truyén hé théng va din dén viée truyén lai

khong can thiét boi tram gdc.

Fig.1 14 so @ minh hoa mét trudng hop trong d6 mot SPS PDSCH duoc truyén lap
trung 1dp véi mot SPS PDSCH ¢6 mot s6 nhod hon & khe cudi cung ctia SPS PDSCH duoc
truyén 13p. Trong vi du dugc minh hoa trén hinh vé, UE duoc cAu hinh véi hai SPS PDSCH.
Cu thé, ¢6 hai lan truyén lap SPS PDSCH c6 s6 cAu hinh 1a 2 trong khe 1 va khe 2, va cling
¢6 mot SPS PDSCH ¢6 s6 chu hinh 1 trong khe 2, tring lip véi SPS PDSCH ¢6 so ciu
hinh 2 trong khe 2. Trong khe 2, UE chi nhan SPS PDSCH c6 s6 cdu hinh 13 1 va khong

12
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nhan hoic giai didu ché SPS PDSCH ¢6 sb cAu hinh 14 2. Gia sir rang tap K1 dwoc ciu hinh
cta UE 14 1, trong phan hoi HARQ-ACK & khe n+3, UE chi phan héi 1 bit twong ng voi
SPS PDSCH c¢6 sb cdu hinh 13 1 trong khe 2. N6i cach khic, UE ¢ thé nhén truyén SPS
PDSCH trong khe. 1, nhung vi tri bit phan hdi twong ing khéng kha dung trong sich ma
phan hoi.

Dua trén didu ndy, cic phuong 4n thuc hién cla sing ché dé xudt phuong phap xir
1y phan hdi séch ma, dé dy phong vi tri bit phan hoi trong sdch ma phan hoi khi ¢6 it nhat
mot lan truyén hop 1€, diéu nay s& dam bdo higu sudt phéan hdi ctia SPS PDSCH duogc truyén

lp, cai thién hé thong hiéu qua truyén tai va giam truyén lai khong can thiét.

Phuong phép thuc hién cu thé cua sang che s& dugc mo ta bén dudi co tham khao

cac hinh vé kém theo.

Trong phan mé ta, viéc trién khai & phia UE va phia tram gdc s& duge mo ta riéng
biét, va sau d6 mot vi du vé viée trién khai phdi hop s& duoc dua ra dé hiéu rd hon viéc
trién khai phuong phap theo cidc phuong 4n thyc hién cla sang ché. Theo d6, khong c6
nghia la viéc trién khai & phia UE va tram géc phai duge thuc hién cung nhau hodc phai
duoc thuc hién riéng 1&. Trén thuc té, khi UE va tram géc duoc trién khai riéng biét, chung
cling giai quyét cac van dé tuong Gmg & phia UE va phia tram gbc, va khi ca hai duoc sk

dung két hop, hiéu qua k¥ thuat dat duge t6t hon.

Fig.2 14 luu d6 minh hoa phuong phap xtr 1y phan hoi sach méd & phia thiét bi dau

cudi. Nhu duoc minh hoa trén Fig.2, phuong phap bao gbm:

buéce 201: xac dinh, dua trén s6 lan truyén lap cta mét SPS PDSCH dugc truyén
1ap, liéu co it nhit mot 1an truyén hop 18 trong céc dip truyén tuong ung voi SPS PDSCH
duoc truyén l3p hay khong;

budc 202: xac dinh, dua trén liéu co it nhAt mot 14n truyén hop 1¢ hay khong, liéu

c6 du phong vi tri bit phan hdi cho SPS PDSCH trong mét séch ma phan hdi hay khong.

Fig.3 14 lyu d6 minh hoa phuong phap xur Iy phan hoi sdch mé & phia tram gbc. Nhu

dugc minh hoa trén Fig.3, phuong phap bao gom:

13
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bude 301: xac dinh, dua trén sb lan truyén ldp ctia mot SPS PDSCH dugc truyén
lap, liéu c6 it nhat mot lan truyén hop 1& trong céc dip truyén twong ung véi SPS PDSCH

duoc truyén lap hay khong;

budc 302: xac dinh dua trén liéu c6 it nhét mot lan truyén hop 1€ hay khong, liéu vi

tri bit phan hdi c6 dugc dy phong cho SPS PDSCH trong sach ma phan hoi hay khong.

Cu thé, d6i voi SPS PDSCH duoc truyén lp, duoc xac dinh li¢u ¢6 it nhit mot 1an
truyén hop 18 dua trén sb 1an truyén 1ap hay khong va duge xéc dinh liéu co du phong vi

tri bit phan hdi trong mot sach ma phan hdi hay khong.

Vi hanh vi & phia tram gdc tuong tu véi & phia thiét bi dau cudi, tram gdc xac dinh
xem liéu SPS PDSCH dugc truyén lap co it nhét mét 1an truyén hop 1€ theo cuing mdt cach
hay khong, va sau d6 xac dinh xem liéu c6 vi tri bit phan héi ndo twong ng véi SPS
PDSCH dugc truyén lip trong séch mi phan hdi d3 nhan hay khong. Vi vay, md ta sau chi

yéu s& lay viéc trién khai ¢ phia thiét bi dau cuoi lam vi du.

Theo mot phuong phéap thuc hién, viéc xac dinh, dua trén s6 1an truyén lap, liéu co

it nhat mot 1an truyén hop 1é hay khong bao gbm mot hodc két hop ciia:

xac dinh rang c6 it nht mot lan truyén hop 1€ trong trudng hop co it nhat mét lan
truyén trong tit ca cac dip truyén ciia SPS PDSCH duoc truyén lap khéng bi hiy do trung
1ap vé6i 1an truyén SPS PDSCH khac; hoic,

xac dinh rang c6 it nhat mot 1an truyén hop 18 trong truomg hop c6 it nhat mot 1an
truyén trong tat ca cac dip truyén ctia SPS PDSCH duge truyén 1ap khéng bi hay do tring
3p v6i 1an truyén SPS PDSCH khac va khong bi hity bai ky hiéu duong lén duoc chu hinh
ban tinh; hodic,

xéc dinh ring c6 it nhat mot 1an truyén hop 1¢ trong trudng hop c6 it nhat mot 1an
truyén trong tat ca cac dip truyén ctia SPS PDSCH dugc truyén 1dp khong bi hity do gisi

han kha nang truyén ctia thiét bi ciia nguoi ding.

Cu thé, viéc xac dinh, dya trén so 1an truyén 1ap, liéu cé it nhat mot 1an truyén hop

1é hay khéng, cu thé c6 thé bao gom:

14



1. néu danh gi4 rang it nhét mot dip truyén trong tAt c4 cac dip truyén cua SPS
PDSCH duoc truyén lip khong bi hity bo boi céc lan truyén SPS PDSCH tring lap khéc,

xac dinh rang c6 it nhat mét 1an truyén hop 1€; hoac,

2. néu danh gia rang it nhit mot dip truyén trong tAt ca cac dip truyén ciia SPS
PDSCH duogc truyén lip khong bi hity bdi cac 1an truyén SPS PDSCH tring 1dp khac va
khong bi hiry boi ki hiéu dudng 1én dwoc cAu hinh bén tinh, x4c dinh rang c6 it nhat mot

lan truyén hop I€; hoac,

3. néu danh gia rang it nhit mét dip truyén trong tit ca cac dip truyén cta SPS
PDSCH dugc truyén lip khong bi hiy bo do gidi han khd néng truyén cna UE, x4c dinh

réng ¢6 it nhit mot dip truyén hop 1&; hoac,

4. néu danh gia rang it nhit mot dip truyén trong tat ca cic dip truyén ciia SPS
PDSCH duoc truyén 13p khong bi hity béi céc Ian truyén SPS PDSCH tring lap khac va
khong bi hity do gidi han kha nang truyén cua UE, xac dinh rang c6 it nhat mot 1an truyén

hop 1€; hodc,

5. néu danh gia rang it nhat mot dip truyén trong tit ca cac dip truyén cua SPS
PDSCH duoc truyén lap khong bi hity boi cac lan truyén SPS PDSCH trung 1ap khac va
khéng bi hay do gi6i han dung luong truyén coa UE va khong bi huy boi ky hiéu duong

1én dugc ciu hinh ban tinh, x4c dinh réng c6 it nhat mot lan truyén hop I€.

Theo mot phuong phép thuc hién, viée bi hity bé boi ky hiéu duong 1én dugce céu
hinh bén tinh ¢ nghia 1a trong dip truyén ctia SPS PDSCH dugc truyén lap, it nhat mot ky
hiéu mién thoi gian trong céc ky hiéu mién thoi gian duoc chiém boi SPS PDSCH trung
lip véi ky hiéu dudng 1én duge chu hinh ban tinh, thi dip truyén ciia SPS PDSCH duoc

truyén lap bi hity b6 bdi ky hiéu duong 1én duoc cAu hinh ban tinh.

Theo mdt phuong phap thuc hién, viée bi hiy bé do tring ldp voi lan truyén SPS

PDSCH khéc c6 thé bao gom:

bi hiy do tring 1dp véi SPS PDSCH c6 $6 cu hinh nho nhét; va/hogc bi hity do

trang lip véi lan truyén SPS PDSCH khéc va dua trén nguyén tac duoc xac dinh trude.
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Cu theé, viéc bi hiy béi céc lan truyén SPS PDSCH trung 13p khac dé cap dén viéc
huy bo do trung lap voi SPS PDSCH ¢6 s6 cau hinh nho nhat. Trung lip bao gom trung lap
true tiép hodc tring lip gian tiép, trong do trung ldp truc tiép chi su tring 1ap vé ky hiéu
mién thoi gian v6i SPS PDSCH ¢6 s6 cAu hinh nhé nhit va trimg 13p gidn tiép chi sy tring
lap vé ky higu mién thoi gian voi mét SPS PDSCH khéc co s6 cAu hinh khong nho nhét va
SPS PDSCH khac c6 s6 cAu hinh khong nho nhat chi tring 1ap vé ky hiéu mién thoi gian
v&i SPS PDSCH c6 sb ciu hinh nho nhit. Hodc, viéc bi hity boi cac lan truyén SPS PDSCH
trung lap khac d& cap dén viéc huy bo do trung lip véi cac lin truyén SPS PDSCH khac va
dua trén mot nguyén tac duoce xac dinh trude, trong d6 nguyén tic duoc xac dinh truéce co

thé 1a:

(1) trudce tién, xac dinh tht ca cac SPS PDSCH hoat dong trong mdt khe dudi dang
tap Q va xac dinh tap P 1a tép tréng;

(2) chon SPS PDSCH c¢6 s6 cdu hinh nhé nhét trong tap Q va dwa SPS PDSCH d3

chon ¢6 s0 cau hinh nhé nhat vao tap P;

(3) loai bo SPS PDSCH di chon c6 s6 céu hinh nhé nhét va tit ca cac SPS PDSCH
tring 1dp v6i SPS PDSCH c¢6 s6 cdu hinh nho nhat khéi tap Q, dé tao tap Q méi.

(4) 1p lai buée 2 va budce 3 cho dén khi tap Q trong hodc mot luong phan i trong
tap P 16n hon hodc béng N, N la sd 1an truyén PDSCH 16n nhat nhan duoc trong mot khe
twong tng véi kha ning cia UE. C6 thé chon cac SPS PDSCH ¢4 thé dugc truyén va cac

SPS PDSCH can dugc hay trong mot khe dua trén nguyén tic duoc xac dinh trudc.

Theo mot phuong phap thue hién, viée bi hity bé do gidi han dung lugng truyén ca
UE c¢6 thé bao gdm: do giéi han kha ning truyén cta UE, s6 lugng truyén PDSCH tbi da
nhin duogc trong mot khe khong duge vuot qua mét lugng xéc dinh, va néu 6 lugng truyén
SPS PDSCH dang hoat dong trong mot vi tri vugt qua s6 lugng di x4c dinh, UE s€& chon
nhan cac SPS PDSCH c6 s6 lwong nho nhit va khong nhan hogc gidi diéu ché céc lan
truyén SPS PDSCH khéc, trong do cdc 1an truyén SPS PDSCH khéc khong dugc nhan hoac
duoc giai didu ché boi UE 1a cac SPS PDSCH bi hiy do gidi han dung luong truyén ctia
UE.
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Theo mot phuong phéap thuce hién, s6 14n truyén lap 1a s6 lan truyén 13p tuwong ung

véi mot lan truyén SPS PDSCH hién dugc cau hinh.

Cu thé, vi céc 1an truyén SPS PDSCH khac nhau c6 thé twong tmg v6i s6 14n truyén
lap twong tmg khéc nhau, nén SPS PDSCH hién duge cau hinh véi mot s lan truyén 1gp
tuwong tng, dé tranh truong hop do viéc st dung s6 1an truyén ldp 16n hon hodc nhé hon,
thong tin phan h_éi tuong ung khong duoc bao gOm trong sach ma phan hoi hodc sach ma

phan hdi bao gom thong tin du thira khong can dugc phan hoi.

Theo mot phuong phap thue hién, viée xéac dinh liéu c6 du phong vi tri bit phan hoi

cho SPS PDSCH trong sé&ch ma phan hoi hay khong bao gom:

trong truong hop xac dinh dugc dya trén s6 1an truyén lip ma co it nhat mot 1an
truyén hop 18, du phong vi tr thong tin phan héi HARQ-ACK 1 bit cho SPS PDSCH duroc
truyén ldp trong mot sach ma phan hdi HARQ-ACK twong tmg; hoic,

trong trudong hop xac dinh dugc dua trén s6 13n truyén lip ma khong c6 1an truyén
hop 1€ nao, khong du phong vi tri bit phan hédi cho SPS PDSCH duroc truyén lip trong sach
mi phan héi HARQ-ACK tuong tng.

Tuong (g, & phia tram goc, viéc xdc dinh xem liéu vi trf bit phan héi c6 dugce du

phong cho SPS PDSCH trong sach ma phan hdi hay khéng bao gom:

trong trudng hop xdc dinh dugc dya trén s6 lan truyén lip ma c6 it nhat mot lan
truyén hop 18, thi vi tri thong tin phan hdi HARQ-ACK 1 bit dugc du phong cho SPS
PDSCH duoc truyén lap trong sich ma phan hoi HARQ-ACK tuong (mg; hoic,

trong treong hop xéc dinh duoc dua trén s6 1an truyén l3p ma khong c6 lan truyén
hop 1€ nao, khong c6 vi tri bit phan héi nao dugc du phong cho SPS PDSCH duge truyén
1ap trong sach ma phan hoi HARQ-ACK tuong tng.

Cu thé, viéc xac dinh xem liéu c¢6 dy phong vi tri bit phan hoi trong sach ma phan

héi hay khong c6 thé bao gom:
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1. ndu x4c dinh duoc dua trén sb l4n truyén lap ma co it nhit mot 14n tmyén hop 1€,
thi du phong, trong sdch ma phan hoi HARQ-ACK tuong tng, thong tin phén hdi HARQ-
ACK 1 bit cho SPS PDSCH dugc truyén lap;

2. néu xac dinh duoc dua trén s 1an truyén lap ma khong c6 1an truyén hop 1€ nao,
khong du phong, trong sach ma phan hdi HARQ-ACK tuong ting, vi tri bit phan hdi cho
SPS PDSCH duoc truyén lap.

Theo mot phuong phap thyc hién, sdch ma phan hoi chi bao gdm thong tin phan hoi

HARQ-ACK tuong tmg véi mot 1an truyén SPS PDSCH.

Cu thé, sdch ma phan hoi chi bao gom thong tin phan hoi HARQ-ACK tuong g
v6i 1an truyén SPS PDSCH. Trong truong hop sich ma phén hoi ban tinh duge cAu hinh,
sach ma phan hdi chi bao gdm thong tin phan hdi HARQ-ACK tuong ung véi lan truyén
SPS PDSCH va khong bao gdm thong tin phan hdi trong tmg véi truyén PDSCH dugc 1ap
lich dong. Trong trudng hop sach ma phan hdi dong duge chu hinh, sich ma phan hdi chi
¢6 thé bao gdm thong tin phan hdi HARQ-ACK twong timg véi lan truyén SPS PDSCH
hodc ¢6 thé bao gdm ca thong tin phan hoi vé lan truyén SPS PDSCH va thong tin phan
hdi vé truyén PDSCH dong. Theo diém nay, sang ché chi huéng dén viéc x4c dinh thong
tin phan hdi vé truyén SPS PDSCH.

Theo mot phuong phéap thuc hién, vi tri khe noi ddt sach ma phan hoéi cho SPS
PDSCH dugc truyén 13p 1a vi tri khe phan hoi duoe xac dinh dua trén vi tri két thac cta
lan truyén cudi cung trong s6 lan truyén lip duge cAu hinh caa SPS PDSCH dugc truyén

-

lap.

Cu thé, vi tri bit phan hdi cho SPS PDSCH duoc truyén lip duge x4c dinh dya trén
khe not dat vi tri két thic coa lan truyén cudi cling trong $6 1an tmyén lap duoc cAu hinh.
~ Nigity +1

Nghia 14, dbi véi SPS PDSCH duoc truyén trong khe " dén khe 7, phan hdi

dugc thuc hién trong khe ntk trong do k1a quéng khe gitta PDSCH va HARQ-ACK dugc

repeat

xac dinh theo DCI hoat dong hodc céu hinh tin hiéu 16p cao hon, “'FPSCH 3 s6 lan truyén

13p twong tng t6i SPS PDSCH hién tai, va khe n [a khe duong 1én noi dat vi tri két thic
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cta 1an truyén cudi cling trong s6 14n truyén lap duoc cAu hinh cua SPS PDSCH dugc

truyén lap.

Theo mot phuong phap thue hién, thong tin phan hoi twong tmg v6i SPS PDSCH
duoc truyén lip duge bao gdm trong mot sach ma phan hdi HARQ-ACK twong tng véi
mdt khe noi chta lan truyén cudi cliing trong s6 lan truyén lip dugc cau hinh cia SPS

PDSCH duoc truyén lap.

Cu thé, thong tin phan hdi twong g véi SPS PDSCH dugc truyén 1p chi dugc bao
gdm trong sach mi phan hdi HARQ-ACK twong tng voi khe cia l4n truyén cudi cing
trong s6 lan truyén lip duoc c4u hinh. Thong tin phan héi tuong tmg véi SPS PDSCH dugce
truyén 1ap khong dugc bao gbm trong sach ma phan hoi HARQ-ACK twong trng vGi mot

khe ctia lan truyén khac ngoai lan truyén cudi cing.
Vi du thuc hién sang ché
Céc phuong an thyc hién dugc mo ta bén dudi.
Phuong an thyuc hién 1:

Trong vi du nay, mét SPS PDSCH dugc truyén lap trung 1ap véi mot SPS PDSCH

¢6 s0 nho hon & khe cudi cung.

Fig.4 1a so ¢ minh hoa SPS PDSCH tring 1p trong phuong 4n thuc hign 1. Nhu
duoc minh hoa trén hinh v&, UE dugc cAu hinh v6i hai SPS PDSCH va sb lan truyén 1ap
duoc c4u hinh cho SPS PDSCH ¢6 s6 cau hinh 1 13 1, trong khi s6 lan truyén 1ap duoc cdu
hinh cho SPS PDSCH ¢6 s6 cAu hinh [a 2 1& 2. C6 hai 14n truyén 1dp cua SPS PDSCH c6
sé chu hinh 12 2 trong khe 1 va khe 2, va ciing c6 mot SPS PDSCH ¢6 s6 cau hinh 1a 1
trong khe 2, trong l3p v6i SPS PDSCH c6 s6 cau hinh 1a 2 trong khe 2. Trong khe 2, UE
chi nhan SPS PDSCH c¢6 s6 cAu hinh la 1 va khong nhan hodc giai diéu ché SPS PDSCH

¢6 sO cau hinh 1a 2.

Truong hop 1

19



49070 20/41

Gia st rang tap K1 duge cAu hinh ctia UE 13 1, khe 1 va khe 2 13 khe dudng xudng
va khe 3 13 khe dudng 1én; thiét bi dau cudi xac dinh dya trén K1 rang khe truyén dudng
xudng twong tmg vé6i khe 3 1a khe 2. Vi ¢6 hai 1an truyén SPS PDSCH trong khe 2, va lan
truyén SPS PDSCH c6 sé cAu hinh 13 2 14 truyén Iap, nén xdc dinh duoc rang thiét bi dau
cubi ¢6 thé nhan SPS PDSCH ¢6 sé cdu hinh 1a 2 trong khe 1, sau d6 sich mi phan hoi
HARQ-ACK tuong ng v6i khe 3 can phai bao gdm phén hdi twong tng vé hai SPS
PDSCH trong khe 2, tirc 1a ¢4 hai bit trong sach ma phan hoi, trong o bit thir nhét trong
ung voi SPS PDSCH c¢6 s6 cAu hinh la 1 trong khe 2 va bit thr hai twong tng voi SPS
PDSCH c6 s6 ciu hinh 13 2 (thuc t& 12 SPS PDSCH ¢6 s6 ciu hinh 12 2 nhan dugc trong
khe 1).

Truong hop 2

Gia st rang tap K1 duoc c4u hinh cta UE 12 1, khe 2 1 khe dudong xudng va khe 1
va khe 3 1 khe dudng lén; thiét bj dau cudi xac dinh dya trén K1 rang khe truyén dudng -
xudng twong tng véi khe 3 13 khe 2. Vi ¢6 hai lan truyén SPS PDSCH trong khe 2 va lin
truyén SPS PDSCH c6 s6 cAu hinh 14 2 1a truyén lip, x4c dinh dugc rang thiét bi dau cudi
khong thé nhan SPS PDSCH c6 s6 cau hinh 13 1 do xung dot v6i ky hiéu duong 1én dugce

cAu hinh ban tinh trong khe 1.

Trudng hop 2-1: néu lan truyén SPS PDSCH xung dot véi ky higu dudng 1én ban
tinh cin duroc loai trir khéi séch ma phan héi, thi sach ma phan hoi HARQ-ACK tuong ting
v6i khe 3 chi bao gdm phan hdi twong émg v& SPS PDSCH c6 sb cau hinh 13 1 trong khe

2, tirc 12 ¢6 1 bit trong sdch ma phan hdi.

Trudng hop 2-2: néu 1an truyén SPS PDSCH xung d6t vdi cac ky hiéu duong 1én
ban tinh khong can bi loai trir khoi sich ma phan hdi, thi sdch m3 phan héi HARQ-ACK
twong tng voi khe 3 can phai bao gdm phan hdi tuong tmg vé hai SPS PDSCH trong khe
2, tirc 1a ¢6 hai bit trong sach ma phan hoi, trong d6 bit thir nhit twong tmg véi SPS PDSCH
6 s6 cau hinh 13 1 trong khe 2 va bit thi hai twong tng v6i SPS PDSCH ¢6 s6 cAu hinh 13
2 trong khe 2.
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Cén lvu ¥ rang gia dinh réang 3 ky hiéu cudi cting trong khe 2 1a ky hiéu duong 1én
va ton tai tai nguyén PUCCH hop 1€, mdc du khe truyén PDSCH | twong ng c6 thé duoc
tim thiy dya trén K1 va c6 mot lan truyén SPS PDSCH hop 1& trong khe 1 ¢o thé nhin
duoc boi UE, nghia 1a n6 khong xung dot véi cac ky hiéu duong lén dugce ciu hinh ban
finh, ciing nhu khong tring ldp véi céc Ian truyén SPS PDSCH khac, UE khong can cung
cép phan hdi vé viée truyén SPS PDSCH cita khe 1 trong khe 2. Pidu nay 14 do 1an truyén
SPS PDSCH ¢6 s6 cAu hinh 14 2 trong khe 1 khong phai 12 dip truyén cudi cing duoc xac
dinh dua trén s6 14n truyén lap duge c4u hinh, vi viy n6 s& khong duoc bao gﬁ“)m trong sach

mé phan hoi ciia khe 2.
Phuong an thyc hién 2:
Trong vi du nay, nhidu SPS PDSCH c6 s6 1an truyén 13p khac nhau tring 13p nhau.

Fig.5 13 so Gd minh hoa tring 1dp SPS PDSCH trong phuong an thuc hién 2. Nhu
duoc minh hoa trén hinh v&, UE duogc cAu hinh véi ba SPS PDSCH, trong d6 s6 14n truyén
13p duoc cAu hinh cho SPS PDSCH c6 s6 chu hinh 12 1 va SPS PDSCH c6 s6 cAu hinh 2 [
2 v 56 1An truyén lip duoc ciu hinh cho SPS PDSCH c¢6 56 céu hinh 3 1a 4. Ca SPS PDSCH
c6 6 chu hinh 12 1 va SPS PDSCH ¢6 s6 cu hinh 1a 2 dugc truyén 13p hai 1an trong khe 3
va khe 4, va SPS PDSCH c6 $d cAu hinh 1a 3 duoc truyén lap bon lan trong cac khe 1 dén
4. UE chi nhan SPS PDSCH c6 s6 cau hinh 13 1 trong khe 3 va khe 4, va khong nhén hodc
giai didu ché SPS PDSCH c6 s6 cu hinh 12 2 va SPS PDSCH ¢6 s6 cu hinh 14 3.

Gi sir ring tap K1 duoc cAu hinh ctia UE 14 1, céc khe tir 1 dén 4 1a cac khe dudng
xuéng va khe 5 14 mot khe duong 1€n; thiét bi dau cudi xac dinh dya trén K1 réng khe
truyén dudng xubng twong Gng v6i khe 5 1a khe 4. Vi c6 ba lin truyén SPS PDSCH trong
khe 4, tht ca ddu 14 truyén 13p, x4c dinh dugc ring thiét bi dau cudi 6 thé nhan SPS PDSCH
c6 sé chu hinh 12 1 trong khe 4; SPS PDSCH c¢6 s6 cdu hinh 12 2 khong thé nhan dugc &
khe 3, vi vy SPS PDSCH c6 sé céu hinh 1a 2 khong c6 dip truyén hop 1¢; SPS PDSCH c6
s chu hinh 12 3 khong thé nhan duge & khe 3, nhung c6 thé nhén ¢ khe 1 va khe 2, khi d6
SPS PDSCH c6 s6 cAu hinh 12 3 ¢6 dip truyén hop €.
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Do d6, sach ma phan hdi HARQ-ACK tuong tmg voi khe 5 can phai bao gdm phan
hi tuong tmg vé SPS PDSCH ¢6 s6 cdu hinh 14 1 va SPS PDSCH ¢6 s6 cau hinh 13 3 trong
khe 4, nghia 1a c6 hai bit trong sdch ma phan hoi, trong d6 bit thr nhit twong tmg v6i SPS
PDSCH ¢6 s céu hinh 1 1 (thuc té 1a SPS PDSCH c6 sb cu hinh 1a 1 nhan duoc trong
khe 3 va khe 4), va bit thtt hai twong ting v&i SPS PDSCH ¢6 s cau hinh 3 (thyc & 1a SPS
PDSCH ¢6 s6 cAu hinh 3 nhén duoc & khe 1 va khe 2).

Duya trén cung mot khai niém sang ché, cac phuong an thyc hién cia sang ché con
dé xuét tram gdc, thiét bi dau cudi, hé théng xir Iy phan hoi sach ma va phuong tién luu trix
c6 thé doc dugc bang may tinh. Vi nguyén thc giai quyét vAn dé ciia cac thiét bi nay tuong
fir v6i cée phuong phap xir 1y phan hdi ciia sach m, dé biét cach trién khai cac thiét bi nay,
6 thé tham khao cac céch trién khai ctia cac phuong phéap thuc hién, khong duge nhic lai

o day.

Phuong phép thure hién theo céc phurong an thye hién clia sang ché c6 thé dugc thuc

hién nhu sau.

Fig.6 13 so db cAu tric minh hoa mot thiét bi dau cudi. Nhur duge minh hoa trén hinh

v&, thiét bi dau cudi bao gom:

b6 xir 1§ 600, dugc cu hinh d& doc mdt chuong trinh trong b6 nhé 620, dé thuc

hién quy trinh sau:

xac dinh dua trén s6 1an truyén 13p cua mot SPS PDSCH dugce truyén lap, liéu co it
nhét mét 14n truyén hop 18 trong céc dip truyén trong {mg v6i SPS PDSCH duge truyén

lap hay khong;

x4c dinh, dua trén liéu co it nhat mot 14n truyén hop 18 hay khong, liéu c6 du phong

vi tri bit phan hdi cho SPS PDSCH trong sach ma phan hoi hay khong.

b6 thu phat 610, duoc cAu hinh dé nhn va truyén di liéu dudi sy dicu khién cta bo

X1t 1 600.

Theo mot phuong phép thyc hién, viéc xac dinh, dua trén s lan truyén lap, liéu co

it nhat mot 14n truyén hop 1€ hay khéng bao gdm mot hodc t6 hop cac didu sau:
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x4c dinh rang c6 it nhat mot lan truyén hop 18 trong trudng hop co it nhat mot 1an
truyén trong tat ca cac dip truyén ctia SPS PDSCH dugc truyén lap khong bi hay do tring
1ap voi 1in truyén SPS PDSCH khac; hodc,

xac dinh rang c6 it nhét mot [an truyén hop 1é trong trudng hop co it nhat mot lan
truyén trong tit ca cac dip truyén ciia SPS PDSCH duge truyén l3p khong bi huy do tring
lap v6i lin truyén SPS PDSCH khac va khong bi hity boi ky hiéu dudng 1én duge cAu hinh

ban tinh; hoac,

xéc dinh rang co it nhit mot 14n truyén hop 18 trong trudng hop co it nhit mot 1an
truyén trong tat ca céc dip truyén cua SPS PDSCH duoc truyén lap khong bi hiy do gidi

han khé ning truyén cta thiét bi cia ngudi dung.

Theo mdt phwong phap thuc hién, s6 1an truyén 13p 1a sd 1an truyén lip twong img .

v6i mot 1an truyén SPS PDSCH hién dugc céu hinh.

Theo mét phuong phap thuc hién, viéc bi huy do triing lap v6i 1an truyén SPS
PDSCH khéc bao gom:

bi hiy do tring lap véi SPS PDSCH c¢o s6 cAu hinh nho nhét; va/hoic bi huy do

trang 1ap voi 1an truyén SPS PDSCH khic va dya trén nguyén tac duge xéc dinh trudc.

Theo mét phuong phéap thyc hién, viéc xac dinh liéu c6 dy phong vi trf bit phan hoi

cho SPS PDSCH trong sach ma phan héi hay khong bao gom:

trong trudng hop xéc dinh duoc dya trén s6 1an truyén lap ma co it nhat mot 1an
truyén hop 1¢, dy phong mét vi tri thong tin phan hoi HARQ-ACK 1 bit cho SPS PDSCH
duoc truyén lap trong mot sdch ma phan hoi HARQ-ACK tuong ung; hodc,

trong trudng hop xac dinh dugc dya trén s6 14n truyén 13p ma khong co l4n truyén
hop 1& ndo, khéng dw phong vi trf bit phan hdi cho SPS PDSCH duoc truyén lip trong sach
mé phan héi HARQ-ACK tuong tng.

Theo mdt phuong phap thyc hién, sach mé phan hdi chi bao gdm thong tin phan hoi

HARQ-ACK tuong tmg v6i mét 1an truyén SPS PDSCH.
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Theo mdt phuong phép thye hién, vi tri khe noi dat sach ma phan hoi cho SPS
PDSCH duoc truyén lap 13 vi trf khe phan hdi duoc xac dinh dya trén vi trf két thic cia
1an truyén cudi cling trong s6 1An truyén lip dwoc cAu hinh ctia SPS PDSCH dugc truyén

lap.

Theo mdt phuong phap thuc hién, thong tin phan héi twong ung véi SPS PDSCH
dugc truyén lap duge bao gdm trong sich ma phan hoi HARQ-ACK tuong ung véi mot
khe noi dat 1an truyén cudi cung trong s6 14n truyén lip duge c4u hinh ctia SPS PDSCH

dwoc truyén lap.

Trong Fig.6, kién triic bus ¢6 thé bao gdbm sd luong bat ky bus két ndi va cau, dugc
két ndi cu thé v6i nhau béng cac mach khac nhau ciia mdt hoac nhiéu bo xir Iy duoc dai
dién boi bd xir Iy 600 va bd nhé droc dai dién boi by nhd 620. Kién triic bus co thé lién
két thém nhidu mach khac nhu thiét bi ngoai vi, b diéu chinh dién 4p va mach quéan ly
ngudn v6i nhau. Tét ¢4 nhitng thu nay d&u da biét trong linh vuc ky thuét lién quan, va do
dé khong duoc mo ta thém trong ban mé ta nay. Giao dién bus cung cap mot giao dién. Bo
thu phét 610 c6 thé c6 nhidu thanh phin, bao gdm bé phét va bd thu, dong thoi dé xuét bo
phén duogc cAu hinh dé giao tiép véi nhiéu thiét bi khac trén mot phuong tién truyén dan.
Déi v6i cac thiét bi ngudi ding khac nhau, giao dién nguoi ding 630 c6 thé 1a giao dién
dé két ndi thiét bi duoc yeu cau bén ngoai va bén trong. Thiét bi duoc két nbi bao gém
nhung khéng giéi han ban phim, man hinh, loa, tai nghe, can diéu khién va nhiing thir

tuong ty.

B x1r Iy 600 chiu trach nhiém quén ly kién trc bus va xtr 1y chung, va by nhé 620

c6 thé luu triy dit [idu duge bo xir Iy 600 s&r dung trong qua trinh thyc hign cac hoat dong.

Mat phuong an thuc hién cua sang ché dé xuat hé thong xu 1y phan hoi sach ma,

bao gém:

mo-dun xac dinh lan truyén hop [¢, dugc cAu hinh dé x4c dinh, dya trén s6 lan truyén
lap cua mot SPS PDSCH dugc truyén 1dp, liéu co it nhét mot 1an truyén hop 1€ trong cac

dip truyén tuong Gmg voi SPS PDSCH dugc truyén lip hay khong;
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m6t mo-dun dy phong, duge cAu hinh dé xac dinh, dua trén liéu c6 it nhét mot 1an
truyén hop 1& hay khong, liéu ¢ dy phong vi tri bit phan héi cho SPS PDSCH trong mot

sach ma phan hé1 hay khong.

D6i v6i cach trién khai cu thé cta hé thong xu Iy phan héi sach ma, c¢6 thé tham

khao cach trién khai ctia phwong phép xu Iy phan hoi sdch md & phia thiét bi dau cubi.

Pé thuén tién cho viéc mé ta, cac bd phén cta thiét bi trén dwgc chia thanh cac mo-
dun hodc don vi khac nhau theo chic nang va duge mo ta riéng biét. Tat nhién, khi tri€n
khai sang ché, cac chirc nang ctia mo6-dun hodc don vi c6 thé duoc thuc hién trong cung

mot phan hodc nhiéu phan mém hodc phan cimg.

Fig.7 1a so do cfu trac minh hoa mét tram goc. Nhu dugc minh hoa trén hinh vé,

tram goc bao gom:

b6 xir Iy 700, dugc cAu hinh dé doc mét chwong trinh trong by nhé 720, dé thuc

hién quy trinh sau:

xac dinh dya trén s6 1an tmyén 13p ctia mot SPS PDSCH duge tmyén lap, ligu co it
nhat mot 1an truyén hop 18 trong céc dip truyén tuong tng v6i SPS PDSCH duge truyén

1ap hay khong;

x4c dinh, dua trén liéu co it nhit mot 13n truyén hop 1 hay khong, ligu vi tri bit phan

hdi ¢6 duoc du phong cho SPS PDSCH trong sach mé phan hoi hay khong;

bd thu phat 710, dugc cAu hinh dé nhan va truyén dir liéu dudi sy diéu khién ctia bd

xir Iy 700.

Theo mot phuong phap thuc hién, viée xac dinh, dua trén s6 lan truyén 1ap, 1iéu ¢o

it nhat mot 1an truyén hop 1 hay khong bao gém mot hodc t& hop céc didu sau:

xac dinh rang c6 it nhit mét lan truyén hop 1¢ trong trudng hop c6 it nhat mot lan
truyén trong tAt ca céc dip truyén ctia SPS PDSCH duoc truyén lip khong bi huy do trung
ldp v6i 1an truyén SPS PDSCH khéc; hoac,
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x4c dinh réang c6 it nhit mot 1an truyén hop 18 trong trudng hop cb it nhit mot 1an
truyén trong tat ca cac dip truyén ciia SPS PDSCH dugc truyén 13p khong bi hity do tring
I3p v6i 1an truyén SPS PDSCH khéc va khong bi hity bi ky hiéu dudng 1én dwoc clu hinh

ban tinh; hoac,

x4c dinh rang c6 it nhat mot lan truyén hop 18 trong trudng hop ¢6 it nhat mot lan
truyén trong tht ca cac dip truyén cta SPS PDSCH dugc truyén lap khong bi huy do gidi

han kha nang truyén cua thiét bi cua nguoi dung.

Theo mét phuong phap thuc hién, s6 14n truyén lap 1a s6 1an truyén lap twong ng

v6i mot 1an truyén SPS PDSCH hién dugc cu hinh.

Theo mot phuong phap thuc hién, viéc bi hity do trung lap véi l4n truyén SPS

PDSCH khéac bao gom:

bi hity do tring lip v6i SPS PDSCH c¢6 s céu hinh nhé nhat; va/hodc bi hily do

tring ldp voi 1an truyén SPS PDSCH khéc va dya trén nguyén tic duogc xac dinh trude.

Theo mét phirong phap thue hién, viéc xac dinh xem liéu vi tri bit phan hdi ¢6 duoge

du phong cho SPS PDSCH trong sdch ma phan hdi hay khéng bao gém:

trong truomg hop xac dinh duogc dua trén s6 lan truyén lap ma c6 it nhat mot lan
truyén hop 18, thi vi tri thong tin phan h6i HARQ-ACK 1 bit dugc dy phong cho SPS
PDSCH dugc truyén lap trong sdch ma phan hoi HARQ-ACK tuong ung; hodc,

trong truong hop xdc dinh dugc dua trén s6 1an truyén lip ma khong c6 lan truyén
hop 1€ nao, khong co vi tri bit phan hoi nao duoc du phong cho SPS PDSCH duge truyén
lap trong sach ma phén hdi HARQ-ACK tuong tng.

Theo mdt phuong phép thyc hién, sich ma phan hdi chi bao gdm thong tin phan hoi

HARQ-ACK tuong tg v6i mot lan trayén SPS PDSCH.

Theo mdt phuong phép thuc hién, vi tri khe noi dat sach ma phan hoi cho SPS

PDSCH duogc tmyén lap 1a vi tri khe phén hoi duoc xac dinh dua trén vi tri két thic cua



49070 27141

lan truyén cudi cling trong so lan truyén 13p duge cau hinh cta SPS PDSCH dugc truyén

-

lap.

Theo mot phwong phéap thuc hién, thong tin phan hdi twong tng véi SPS PDSCH
duoc truyén lap duge bao gbém trong sach ma phan hdi HARQ-ACK tuong tng vi mot
khe noi dat lan truyén cudi ciing trong s6 1an truyén lp duoc c4u hinh ctia SPS PDSCH

duoc truyén lap.

Trong Fig.7, kién trac bus ¢6 thé bao gom s6 lugng bét ky bus két ndi va cau, dugc
két ndi cu thé v4i nhau béng cac mach khac nhau ca mot hodc nhiéu bé xir 1y duoc dai
dién boi b xi Iy 700 va b6 nhé duge dai dién boi bo nhé 720. Kién tritc bus ¢6 the lién
két thém nhiéu mach khéc nhu thibt bj ngoai vi, bo didu chinh dién 4p va mach quan 1y
nguén v6i nhau, tit ca nhing thi ndy déu da biét trong linh vuc k¥ thuét lién quan, va do
d6 khong dwoc mé ta thém trong ban mo ta nay. Giao dién bus cung cap mot giao dién. Bo
thu phat 710 ¢6 thé ¢6 nhidu thanh phin, bao gdm bo phat va bo thu, dong thoi dé xuit bo
phén dugc cau hinh dé giao tiép véi nhiéu thiét bi khac trén mot phuong tién truyén dan.
Bo xut 1y 700 chiu trach nhiém quén 1y kién trac bus va xir Iy chung, va bd nhé 720 co6 thé

lvu trit d@ liéu dugce bo xu ly 700 su dl_lrig trong khi thyc hién cac hoat dong.

Mdt phwong 4an thuc hién cla séng ché dé xuat hé thong xu 1y phan héi sach ma,

bao gom:

mot mo-dun xac dinh, dugce cAu hinh dé x4c dinh, dua trén s6 1an tmyén 1ap cua mot
SPS PDSCH duoc truyén lap, liéu c6 it nhét mot 1an truyén hop 18 trong céc dip truyén
twong tng voi SPS PDSCH duoc truyén lap hay khong;

mot mé-dun xéc dinh du phong, duoc cu hinh dé x4c dinh, dya trén lidu c6 it nhét
mdt 1an truyén hop 18 hay khong, 1iéu vi tri bit phan hdi ¢é duoc du phong cho SPS PDSCH

trong sich ma phan hoi hay khong.

D6i v6i chch trién khai cu thé cta hé thong xtt 1y phan hdi séch ma, ¢ thé tham

khao cach trién khai ctia phuong phép xir Iy phan hoéi sdch mi & phia tram goc.

Do
~1
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Dé thuén tién cho viée mo6 ta, cdc bd phén cla thiét bi trén dugc chia thanh cac mo-
dun hodc don vi khic nhau theo chic nang va duge mo té ri€ng biét. Tat nhién, khi trién
khai sang ché, cac chirc ning cua md-dun hoac don vi c6 thé duge thue hién trong cung

mot phan hodc nhi€u phan mém hodc phén cing.

Mot phuong an thyc hién cta sang ché dé xuét phuong tién luu trit co thé doc duoc
bang méy tinh luu trit chuong trinh mdy tinh, trong do chuong trinh may tinh dugc chu

hinh dé thuc hién cac phwong phéap xu 1y phan hoi sach mi néu trén.

Dbi v6i cach trién khai cu thé ciia phuong tign, c6 thé tham khao cach trién khai cua

phuong phép xu 1y phan hdi séch ma & phia thiét bi dAu cudi va/hoic phia tram gbc.

Tém lai, trong cac gidi phap k¥ thuft theo cac phuong an thuc hién cua sang ché,
ddi v6i SPS PDSCH dugc truyén l3p, xéac dinh duoc lidu ¢o it nhét mot lan tmyén hop 1€
hay khong dya trén s6 lan truyén ldp va xac d'inh xem liéu c¢6 du phong mot vi tri bit phan

hoi trong sach ma phan héi hay khéng.

Bing cach 4p dung phuong phap phan hdi v& SPS PDSCH dugc truyén ip, khi c6
it nhét mot lan truyén hop 1€, vi tri bit phan hoi s& duoc du phong trong sach ma phan hoi,
do d6 dam bao hiéu suét phan hoi cua SPS PDSCH duoc truyén Idp, cai thién higu qud

truyén hé théng va giam viéc truyén lai khong cin thiét.

Ngudi cé trinh d§ trong cung linh vye k¥ thuat phai hiéu rang cac phuong an thyc
hién cua sang ché co thé dugc cung cap nhir mot phuwong phép, mét hé thong hodic mot san
phdm chuong trinh méy tinh. Do d6, cdc phuong an thuc hién cta sang ché c6 thé stir dung
dudi dang phuong an chi phan cting, phuong an chi phén mém hodc phuong én to hop
phin mém va phin ctmg. Hon nita, cic phuong 4n thyuc hién cta sang ché co thé sir dung
dudi dang san ph?un chuong trinh mdy tinh dwoc trién khai trén mot hodc nhiéu phuong
tién luu trit ¢ thé st dyng cho may tinh hru trit ma chuong trinh ¢6 thé st dung cho may

tinh.

Céac phuong an thyc hién cua sang ché dugc mo ta c6 tham chiéu cac hru d6 va/hodc
so dd khéi ciia phwong phap, hé théng va san pham chuong trinh may tinh theo céc phuong
an thyuc hién cua sang ché. Can hiéu réng céc 1énh chuong trinh may tinh ¢ thé thuc hién
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ting quy trinh va/hodc khéi trong luu @ va/hodc so d6 khéi va td hop cia cac quy trinh
va/hodc khdi trong fuu dd va/hodc so dd khéi. Cac 1énh chuong trinh may tinh ndy c6 thé
dugc cung cép cho may tinh da nang, may tinh chuyén dung, b xu Iy nhiing hoac bo xur
Iy ciia mot thiét bi xir 1y dit liéu ¢6 thé Iap trinh khac dé tao ra mot thiét bi, sao cho céc
lénh dugc thuc thi béi bo xit Iy ciia may tinh hogc thiét bi xir 1y dit liéu c6 thé 1ap trinh
khac tao ra mot hé thdng dé thuc hién cic chirc ning duge chi dinh trong mét hoac nhiéu

quy trinh trong luu dd va/hodc mot hodc nhiéu khoi trong so 06 khéi.

Céc 1&nh chuong trinh may tinh nay cling co thé duoc luu trit trong bo nhd b thé
doc dugc trén may tinh ¢6 kha ndng chi din méy tinh hodc hé thong xir Iy dit lidu c6 thé
14p trinh khac hoat dong theo mot cach cu thé, sao cho cac 1énh duoc luu trit trong bd nhd
¢6 thé doc duoc trén may tinh tao ra mot san phéu’n bao gém thiét bi hudng dan dé thure
hién cac chirc nang dugc chi dinh trong mdt hodc nhiéu quy trinh trong mot luu do va/hodc

mot hodc nhiéu khoi trong mot so do6 khoi.

Céc lénh chuong trinh may tinh nay cling co6 thé dugc tai vao may tinh hodc hé
thdng xtr 1y dir lidu ¢4 thé 1ap trinh khac dé thure hién chudi cdc bude hoat ddong trén may
tinh hoac thiét bi 1ap trinh khac dé tao ra quy trinh thyc hién béng may tinh, dé céc 1énh
trén may tinh hodc thiét bi 18p trinh khac dugce thyc hién dé cung cép céc bude dé thuc hién
cac chire nang dugce chi dinh trong mét hodc nhiéu quy trinh trong luu dd va/hodc mot hoic

nhiéu khéi trong so dd khbi.

Thuat ngir “thér nhat” va “thl hai” trong don yéu cau bao ho ndy nay duoc str dung
dé phén biét gifta cac ddi tuong tuong ti va khong can duoc st dung dé mo ta mot thir tu
hodc trinh tu cu thé. Ngoai ra, cdc thuat ngit “bao gdm”, “c6” va bét ky stra d6i nao trong
d6 nhdm muc dich bao ham si bao gom khéng doc quyén, vi du: quy trinh, phuong phép,
hé thong, san pham hoic thiét bi chita mot loat cac buée hodc don vi khong nhét thiét bi
gi¢i han cac budc hoac don vi duoc liét ké ro rang, nhung co thé bao gém cac budc hoac
don vi khic khéng dugce liét ké rd rang hoéac vbn c6 cia cac quy trinh, phuong phap, san
phém hodc thiét bi nay. Ngoai ra, “va/hoac” duogc st dung trong don yéu ciu bao ho nay
c6 nghia 12 it nhat mét trong cac dbi tuong dugc két noi. Vi dy, A va/hodc B va/hoidc C dai

dién cho bay trudng hop sau: Chi A, chi B, chiC,ca AvaB,caBvaC,caAvaC,va tat
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ca A, B va C. Tuong tu, viéc st dung "it nhét mét trong A va B" trong don yéu ciu bio ho

ndy s& duoc higu 13 "chi A, chi B hodc cd A va B".

Trén day la cac céch trién khai tily chon cta sang ché. Ro rang, dya trén cac quy tac
cia sang ché, ngudi co trinh d6 trong cung linh vyc ky thudt c6 thé thuc hién nhiéu bién

thé khac ma van thudc pham vi bao h¢ cua sang ché.
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YEU CAU BAC HO
1. Phuong phap xir Iy phan hoi sach ma, bao gom:

xéc dinh, bi mét thiét bi dau cudi, dua trén sb 1an truyén 1dp cia kénh chia sé dudng
xudng vit 1y (Physical Downlink Shared Channel, PDSCH) 14p lich ban lién tuc (Semi-
Persistent Scheduling, SPS) duoc truyén lip, lidu cé it nhit mot 1an truyén hop 1é trong cac

dip truyén tuwong tmg véi SPS PDSCH duge truyén 13p hay khéng;

xac dinh, boil thiét bi dau cudi, dua trén lidu co it nhét mot lan truyén hop 1€ hay
khong, liéu c6 du phong vi tri bit phan hdi cho SPS PDSCH trong mét sach ma phan hoi
hay khong. |

2. Phuong phép xir 1y phén hdi séch ma theo diém 1, trong d6 viéc xac dinh, dwa
trén s6 1an truyén lap, lidu co it nhit mot 1an truyén hop 18 hay khéng bao gém mot hoic

két hop céac dicu sau:

x4c dinh ring c6 it nhat mot lan truyén hop 18 trong trudng hop c6 it nhat mot lan
truyén trong tat ca cac dip truyén ciia SPS PDSCH duogc truyén 1ip khong bi hity do tring
1ap v6i lan truyén SPS PDSCH khéc; hoic,

x4c dinh rang co it nhat mét an truyén hop 18 trong trudng hop c6 it nhét mot 1an
truyén trong tat ca cac dip truyén ciia SPS PDSCH dugc truyén 13p khéng bi hiy do tring
lip v6i 1an truyén SPS PDSCH khéc va khong bi hily bai ky hiéu dudng 1én duoc ciu hinh

ban tinh; hodc,

x4c dinh ring c6 it nhit mot lan truyén hop 18 trong trudng hop cb it nhit mot lan
truyén trong tit ca cac dip truyén ctia SPS PDSCH dugc truyén 13p khong bi hiy do giéi

han khé ning truyén cua thiét bi cua nguoi ding.

3. Phuong phép xt 1y phan hdi séch ma theo diém 2, trong d6 bi huy do trung 13p
v6i lan truyén SPS PDSCH khac bao gom:

bi hity do trimg lip véi SPS PDSCH c6 s6 cAu hinh nho nhat; va/hodc
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bi huy do trimg lap véi lan truyén SPS PDSCH khéc va dua trén nguyén tic xac

dinh trude.

4. Phuong phap xtr ly phan hdi sich ma theo diém 1, trong d6 s6 1an truyén lap 13

s6 1an truyén lap twong ing vé1 mot 1an truyén SPS PDSCH hién dugc ciu hinh.

5. Phuong phap xtr Iy phan hdi sach ma theo diém 1, trong d6 viéc xac dinh liéu co

dy phong vi tri bit phan hdi cho SPS PDSCH trong sach mé phan hdi hay khong bao gom:

trong truong hgp xéc dinh dugce dua trén s6 14n truyén lap ma c6 it nhét mét lan
truyén hop 1¢, dy phong vi tri théng tin phan hoi HARQ-ACK 1 bit cho SPS PDSCH dugc
truyén lap trong mot sach ma phan hdi HARQ-ACK tuong (mg; hodc,

trong truong hop xac dinh dugc dua trén s6 1an truyén lip ma khong ¢ 1an truyén
hop 1€ nao, khong du phong vi tri bit phan hdi cho SPS PDSCH duogc truyén lip trong sach
ma phan héi HARQ-ACK twong tng.

6. Phuong phap xu 1y phan hdi sach ma theo diém 1, trong d6 sach ma phan hdi chi

bao gdm thong tin phan hoi HARQ-ACK tuong tng v6i mot 1an truyén SPS PDSCH.

7. Phuong phép xtr Iy phan hoi sach ma theo diém 1, trong do, vi tri khe dat sach
mi phan hdi cho SPS PDSCH dugc truyén 1ap 1a vi tri khe phan hoi duoc xac dinh dya trén
vi tri két thiic ctia 1an truyén cudi ciing trong s6 1an truyén 13p dugc céu hinh cia SPS

PDSCH duoc truyén lip.

8. Phuong phap xu ly phan hdi sach ma theo diém 1, trong d6, thong tin phan héi
twong trng v6i SPS PDSCH dugc truyén lip duoc bao gbém trong mdt sich mi phan hdi
HARQ-ACK twong ang voi mot khe ma dat 1an truyén cubi cing trong s6 1an truyén lap

duoc cu hinh ctia cac SPS PDSCH c*urqc‘ tmyén 1ap.
9. Phuong phap xt Iy phan hoi sach ma, bao gom:

x4c dinh, bdi mot tram géc, duya trén sd 1an truyén idp cua mot SPS PDSCH duoc
truyén lap, liu c6 it nhét mot 1an truyén hop 1€ trong cac dip truyén twong tng véi SPS

PDSCH duoc truyén 12p hay khong;
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xac dinh, béi tram géc, dua trén lidu ¢6 it nhat mot 14n truyén hop 18 hay khong, liéu

vi tri bit phan hdi ¢6 duoe du phong cho SPS PDSCH trong sach mé phan héi hay khong.

10. Phuong phap xt 1y phan hdi sach ma theo diém 9, trong d6 viée xac dinh, dya
trén sb 1an truyén lap, liéu c6 it nhat mot 1an truyén hop 1¢ hay khong bao goém mdt trong

hoic két hop céc diéu sau day:

xéac dinh rang co it nhét mot 14n truyén hop 18 trong trudng hop cb it nhét mot 1an
truyén trong tht ¢4 cac dip truyén cia SPS PDSCH dugc truyén 13p khong bi huy do tring
lap v6i 1an truyen SPS PDSCH khéc; hoic,

x4c dinh ring c6 it nhat mot 14n truyén hop 18 trong trzong hop c6 it nhét mot 1an
truyén trong tAt ca cac dip truyén clia SPS PDSCH duoc truyén ip khong bi hiy do tring
1ip v6i lan truyén SPS PDSCH khéc va khong bi huy boi ky higu duong 1én dugc cAu hinh

ban tinh; hodc,

xac dinh réng c6 {t nhit mét lan truyén hop 18 trong trudng hop cd it nhat mot lan
truyén trong tat ca cc dip truyén cua SPS PDSCH duoc truyén 1ap khong bi huy do gidi

han kha niing truyén cua thiét bi ctia nguoi ding.

11. Phuong phap x&r Iy phan héi sach ma theo diém 10, trong d6 bi hiy do trung 1ap
v6i lan truyén SPS PDSCH khéc bao gom:

bi hity do tring lip v6i SPS PDSCH ¢6 s6 céu hinh nhé nhat; va/hodc

bi hiy do tring 1ap véi lan truyén SPS PDSCH khéc va dua trén nguyén tac xAc

dinh trudc.

12. Phuong phap xtr ly phan hdi séch m3 theo diém 9, trong d6 s6 1an truyén lap 12

s6 lan truyeén 13p twong Gng véi lan truyén SPS PDSCH hién duoc céu hinh.

13. Phuong phap xu Iy phan hdi sach ma theo diém 9, trong do, viéc xac dinh xem
liéu vi tri bit phan héi c6 duge dy phong cho SPS PDSCH trong sach ma phan hodi hay
khong bao gdm:

)
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trong trudng hop xdc dinh dugc dya trén s6 1an truyén 1ap ma c6 it nhit mét 1an
truyén hop 16, thi vi trf thong tin phan hdi HARQ-ACK 1 bit dugc dw phong cho SPS
PDSCH duoc truyén ldp trong sach ma phénr hdi HARQ-ACK twong tng; hodc,

trong truong hop xéac dinh duge dua trén s6 14n truyén 13p ma khong c6 14n truyén
hop 1€ nao, khong co6 vi trf bit phan hdi nao duoc du phong cho SPS PDSCH dugc truyén
lap trong sach ma phan hdi HARQ-ACK tuwong tng.

14. Phuong phap xur ly phan hdi sach ma theo diém 9, trong d6 sach md phan hoi
chi bao gdom thong tin phan hoi HARQ-ACK tuong tmg véi mot l4n truyén SPS PDSCH.

15. Phuong phap xt 1y phan hdi sach ma theo diém 9, trong d6, vi tri khe noi dat
sach ma phan hdi cho SPS PDSCH dugc truyén lap 13 vi tri khe phan hoi dugc xé4c dinh
dwa trén vi tri két thic ctia 1an truyén cudi cling trong s6 14n truyén lp duoc cAu hinh cua

SPS PDSCH dugc truyén lip.

16. Phuong phéap xir Iy phan hdi sach ma theo diém 9, trong do, thong tin phan hoi
twong tng v4i SPS PDSCH duogc truyén lip duoc bao gbm trong mot sach md phan hdi
HARQ-ACK tuong (rng v6i mot khe ma dat lan truyén cudi cling trong s6 1an truyén lap

duoc cAu hinh cta SPS PDSCH dugc truyén lap.
17. Thiét bi dau cudi, bao gom:

mdt bd xu ly, duoc cAu hinh dé doc mot chuong trinh trong bd nhé nham thyuc hién

quy trinh sau:

xac dinh dua trén sb 1an truyén 13p ctia mot SPS PDSCH dugc truyén 1ap, li€u co it
nhat mot 14n truyén hop 1é trong céc dip truyén tuong tng véi SPS PDSCH duogc truyén
lap hay khong;

xéc dinh, dua trén liéu ¢6 it nhit mot 1an truyén hop 18 hay khéng, li¢u c6 dw phong

vi trf bit phan hdi cho SPS PDSCH trong sach ma phan héi hay khong;

mot bo thu phat, dugce cau hinh dé nhan va truyen dit liéu dudi sy dieu khién cta bo

xu ly.


CVH140
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18. Thiét bi dau cudi theo diém 17, trong d6 viéc xac dinh, dya trén so 1an truyén

lap, liéu ¢6 it nhat mét 1an truyén hop 16 bao gdm mot hodc két hop céac diéu sau:

xdc dinh rang c6 it nhat mot lan truyén hop 1€ trong trudng hop c6 it nhat mét lan
truyeén trong tit ca céc dip truyén cia SPS PDSCH dugc truyén 1dp khong bi hity do tring
lap v6i lan truyén SPS PDSCH khéc; hodc,

xac dinh rang co6 it nhat mot 1an truyén hop 1¢ trong trudng hop c6 it nhat mot 1an
truyeén trong tat ca cac dip truyén ciia SPS PDSCH dugce truyén 1ap khong bi huy do tring
lap véi lan truyén SPS PDSCH khéc va khong bi hay boi ky hiéu dudng 1én duoc céu hinh

ban tinh; hodéc,

x4c dinh réing ¢6 {t nhat mot 1an truyén hop 1€ trong trudng hop c6 it nhat mot 1an
truyén trong tit ca cac dip truyén ctia SPS PDSCH duge truyén 1ap khong bi hity do gidi

han kha ning truyén cua thiét bi ciia ngudi ding.

19. Thiét bi dau cudi theo didm 18, trong d6 bi huty do tring 13p véi lan truyén SPS
PDSCH khéc bao gdm:

bi hity do tring ldp v6i SPS PDSCH c6 sb cAu hinh nhé nhat; va/hodc

bi hay do tring lap v6i lan truyén SPS PDSCH khic va dya trén nguyén tdc xac

dinh trudce.

20. Thiét bi dau cudi theo diém 17, trong d6 s6 lan truyén lip 1a s6 14n truyén lap

twong Gng voi mét lan truyén SPS PDSCH hién dugc cau hinh.

21. Thiét bi dau cubi theo diém 17, trong d6 viéc x4c dinh liéu c6 du phong vi tri

bit phan héi cho SPS PDSCH trong sich mi phan hédi hay khong bao gdbm:

trong truong hop xdc dinh duge dua trén s6 lan truyén lap ma cé it nhat mot lan
truyén hop 18, du phong vi tri théng tin phan héi HARQ-ACK 1 bit cho SPS PDSCH duoc
truyén 13p trong mot sach ma phan hdi HARQ-ACK tiwong ting; hoic,

trong truong hop xac dinh dugc dya trén s6 14n truyén ldp ma khong c6 lan truyén
hop 1€ nao, khong dy phong vi tri bit phan hoi cho SPS PDSCH dugc truyén lip trong sach
mé phan héi HARQ-ACK twong tng.
35
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22. Thiét bi dAu cudi theo diém 17, trong d6 sach ma phan hdi chi bao gdbm thong

tin phan héi HARQ-ACK twong {rng v6i mot lan truyén SPS PDSCH.

23. Thit bi diu cudi theo diém 17, trong d6, vi trf khe noi dat sich ma phan hoi cho
SPS PDSCH duoe truyén Iap 13 vi tri khe phan hdi duoc x4c dinh dya trén vi tri két thic
cta 1an truyén cudi cling trong s6 lan truyén lap duoc ciu hinh cia SPS PDSCH duoc

truyén lip.

24. Thiét bi dAu cudi theo diém 17, trong d6, thong tin phan hoi twong img v6i SPS
PDSCH duge truyén lap duoc bao gbm trong mot sich ma phan hdi HARQ-ACK twong
tng voi mot khe ma dat 1an truyén cudi cing trong s6 lan truyén ldp duoc ciu hinh cia

SPS PDSCH duoc truyén lip.
25. Tram gbc, bao gom:

mot bd xiz Iy, dwoc cdu hinh dé doc mot chuong trinh trong bd nhé nham thyc hién

quy trinh sau:

xéc dinh dua trén s6 1an truyén ldp ctia mot SPS PDSCH duge truyén lap, liéu co it
nhat mot 1an truyén hop 18 trong céc dip truyén twong tmg véi SPS PDSCH duoc trayén
lap hay khong;

xac dinh, dua trén li€u co it nhat mot 1an truyén hop 1é hay khong, liéu vi tri bit phan :

héi ¢6 duoc du phong cho SPS PDSCH trong sach mé phan hdi hay khong;

mot bo thu phat, dwge cau hinh dé nhén va truyén dit liéu dudi sy di€u khién ctia bo

xu ly.

26. Tram géc theo diém 25, trong d6 viéc xac dinh, dua trén s6 lan truyén 13p, liéu

¢6 it nhat mot 1an truyén hop 18 bao gém mat hoic két hop cac diéu sau:

xac dinh ring c6 it nhit mot lan truyén hop 18 trong trudng hop c6 it nhat mot 1an
truyén trong tat ca cac dip truyén ctia SPS PDSCH dugc truyén 1ap khong bi hiy do tring
1ap v6i lan truyén SPS PDSCH khéc; hodc,

xac dinh rang c6 it nhét mot 14n truyén hop 18 trong trudng hop c6 it nhat mot 1an
truyén trong tit ca cac dip truyén ctia SPS PDSCH dugc truyén 13p khong bi huy do trang
36
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I3p véi 14n truyén SPS PDSCH khac va khong bi ity bsi ky hidu dudng 1én dugc ciu hinh

ban tinh; hoac,

x4c dinh rang c6 it nhat mot 1an truyén hop 18 trong trudng hop c6 it nhat mot lan
truyén trong tit ca cac dip truyén cua SPS PDSCH dugc truyén 1ap khong bi huy do gi6i

han kha ning truyén cia thiét bi cia nguoi diung.

27. Tram gbc theo diém 26, trong do b hity do tring 13p v6i lan truyén SPS PDSCH

khac bao gbm:
bi hity do tring lip véi SPS PDSCH ¢6 s6 céu hinh nho nhat; va/hodc

bi hay do trung 1dp voi 14n truyén SPS PDSCH khéc va dua trén nguyén tic xac

dinh trude.

28. Tram gbc theo diém 25, trong d6 s6 1an truyén lap 12 s6 1an truyén l3p trong ting

véi mot 1an truyén SPS PDSCH hién dugc cau hinh.

29. Tram gbc theo diém 25, trong do, viéc x4c dinh xem ligu vi tri bit phan hoi ¢

dugc du phong cho SPS PDSCH trong sach ma phéan héi hay khong bao gom:

trong truong hop xdc dinh duoc dua trén $6 lan truyén l&p ma co it nhat mot lan
truyén hop 1€, thi vi tri thong tin phan hoi HARQ-ACK 1 bit duge dy phong cho SPS
PDSCH dugc truyén lip trong sdch ma phan hoi HARQ-ACK twong mg; hodc,

trong truong hop xac dinh dugc dua trén s6 14n truyén 13p ma khéng cb 14n truyén
hop 18 nao, khéng co vi tri bit phan hoi ndo dugc du phong cho SPS PDSCH duoc truyén
lap trong sach ma phan hoi HARQ-ACK tuong tng.

30. Tram gbc theo diém 25, trong d6 sdch mé phan hdi chi bao gdm thong tin phan

hdi HARQ-ACK tucng tng véi mét lan truyén SPS PDSCH.

31. Tram gbc theo diém 25, trong d6, vi tri khe noi dat sach ma phan héi cho SPS
PDSCH duogc truyén lap 1a vi tri khe phan hoi dwoce x4c dinh dua trén vi tr két thic cia
l4n truyén cubi cung trong s6 14n truyén 1ap duoc cAu hinh cta SPS PDSCH duoc truyén

-

lap.
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32. Tram gbc theo diém 25, trong d6, thong tin phan héi twong tng véi SPS PDSCH
dwoe truyén lap duge bao gbm trong mot sach ma phan hdi HARQ-ACK tuong tmg voi
mdt khe noi dit 1an truyén cudi cliing trong s6 1an truyén ldp duoc ciu hinh cia SPS dugce

truyén lip PDSCH.
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Fig.1

x4c dinh, dya trén sd l3n truyén 1dp cia mot

SPS PDSCH duoc truyén 1ap, liéu c6 it nhat
mot lan truyen hop 1€ trong cac dip tluyen

tuong trng vo1 SPS PDSCH dugc truyén Lip

hay khéng

y

x4c dinh, dya trén liéu co it nhit mot lan
truyén hop 18 hay khong, liu co du phong vi
tri bit phan hdi cho SPS PDSCH trong mot
sach md phan hoi hay khong

Fig.2

x4c dinh, da trén sd lin truyén lip ctia mot

SPS PDSCH dugc truyén lap, liéu co it nhat
mot 1an truyen hop 1€ trong cac dip truyen

tuong tng véi SPS PDSCH dugce truyén lap

hay khong

-

xac dinh dua trén liéu cd it nhat mot 1an
truyen hop 1é hay khong, liéu vi tri bit phin

héi ¢6 duoc du phong cho SPS PDSCH trong

sach m3 phan hoi hay khong

Fig.3
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