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(57) Phuong 4n cla sang ché dé cép dén cc phuong phap va thiét bi nhan va
chi dan phén bd tai nguyén. Phuong phép chi dan phan b tai nguyén bao gdm:
Tram Co s& (BS) gtii thong tin chi din thtr nhat, trong d6 thong tin chi dan tha
nhét duoc cdu hinh dé chi ra tin nhin Phan Bang thong (BWP) dugc kich hoat
va thong bao BWP duoc kich hoat it nhat bao gém thong tin Bang thong (BW)
BWP; va BS giri thong tin chi din th hai, trong d6 théng tin chi dan tht hai
dugc chu hinh dé chi ra mot hoge nhiu nhém kich thuéc Nhom Khéi Tai
nguyén (RBG) cip méot, mdi nhém kich thuée RBG cap mét bao gbm nhiéu kich
thude RBG cdp mot, va mbi kich thuéec RBG cip mot twong ting véi cac BW
BWP khéac nhau, trong d6 c¢6 mdi quan hé twong tmg gitra kich thuéc RBG cap
mot va cac BW BWP khac nhau.

l‘ SB gt thong tin chi dén thir nhét, trong @6 théng tin chi dan thir nhat
dwoc cau hinh @& chi ra théng bao BWP dugc kich hoat va L7 qim
théng béo BWP dwoc kich hoat it nhat bao gbm théng tin BW BWP

¥

BS guri théng tin chi dan thir hai, trong dé thng tin chi d&n thir hai duoc chu

hinh & chi ra mét hodc nhiégu nhom kich thudc RBG cép mét, mo| nham
ese kich thirde RBG cé‘p mét bao gém nhiéu kich thudgc RBG cép mot va S104

mbi kich thiedc RBG cap midt tweing tng vai cac BW BWP khac nhau, trong do
6 méi quan hé trong Uing gilra cac kich thude RBG cép mét va cac BW BWP
khac nhau !
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Don wu tien

Sang ché dugc ndp don trén co sé don uu tién Trung Quoc so

201711147184.4, ndp don ngay 17/11/2017, ma ndi dung duoc kém theo day dé

tham khao.

Linh vie k§ thuit dwegc dé cip

Sang ché dé cép dén linh vuc thong tin lién lac, va cu thé 1a dé cap dén cac

phuong phép va thiét bi nhan va chi dn phan bd tai nguyén.

Tinh trang ky thuit ciia sang ché

Cung vé6i sy phat trién cta cac cong nghé thong tin lién lac khong day va

viéc tang yéu cau thong tin lién lac cua nguoi dung, dé dap Gng cac yéu cau vé

thong tin lién lac cao hon, nhanh hon va cap nhat, Thé hé thir 5 (5th Generation -

5G) d4 trd thanh xu hudng phat trién mang trong twong lai.

Hé théng thong tin lién lac 5G duogc coi 1a duge trién khai & dai cao hon |

va rdng hon (vi dy, trén 3GHz) dé dat duge tée do dir liéu cao hon. Bang thong
(Bandwidth - BW) 16n c6 thé vuot qua BW t6i da dugce hd tro bsi Thiét bi
Nguoi dung (User Equipment - UE), va Coéng nghé Truy cdp Khéng day Méi
(New Radio Access Technology — RAT Méi, con duoc viét tat 1a NR (New RAT
- NR)) giéi thiéu Phan Bang théng (Bandwidth Part - BWP) dé giai quyét van dé
nay. Ngoai ra, d4 biét rang cac BW khéc nhau phai tuong tng v6i cée kich thuéce

1
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Nhém Khéi Tai nguyén (Resource Block Group - RBG) khéc nhau trong tiéu
chuan hién tai, nhung céc gia iri kich thuéec RBG cu thé khong dugc xac dinh,

nhu duoc thdy trong Bang 1.

Bang 1

Cau hinh 1 Cau hinh 2
X0-X1 RB Kich thuéc RBG 1 Kich thudc RBG 2
X1+1-X2 RB Kich thuéc RBG 3 Kich thudc RBG 4

Céc gia tri kich thuéc RBG khac nhau c6 thé 1am cho céc kich thuée cta
céc ving phan bo tai nguyén khac nhau cho cac Thong tin Piéu khién Puong
xudng (Downlink Control Information - DCI) khac nhau, va do d6 viéc phat
hién mu DCI ¢6 thé phiic tap hon.

Cho dén nay van chua c6 giai phap nao hiéu quéa cho van dé rit phuc tap
trong phét hién mu DCI do viéc st dung cac ving phan bd tai nguyén cé cac

kich thudce khac nhau cho cac BWP ¢é cac BW khac nhau.

Bin chat k§ thuit clia sdng ché

Céac phuong 4n clia sang ché d& xuit céc phuong phap va thiét bi nhan va
chi dan phén bo tai nguyén, ma c6 thé giai quyét it nhét 14 van dé vé& do phuc tap
phat hién mu DCI do viéc st dung cac ving phan b tai nguyén ¢ céc kich

thudc khac nhau cho cac BWP ¢é cac BW khac nhau.

Khia canh dau tién trong s6 cac phuong an cla sdng ché dé xuat phuong

2
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phap chi din phan bd tai nguyén, ma phuong phap nay nhu sau: Tram Co s&
(Base Station - BS) giri théng tin chi dén thi nhét, trong d6 théng tin chi dan thir
nhét duoc ciu hinh dé chi ra théng bao BWP dugce kich hoat va thong bao BWP
duge kich hoat it nhat bao gbm théng tin BW BWP; va BS giri thong tin chi dan
thir hai, trong d6 thong tin chi dan thtr hai dugc cdu hinh d& chi ra mot hoic
nhiéu nhém kich thuée RBG cép mét, moi nhém kich thuée RBG cép mot bao
gbm nhiéu kich thuéc RBG cép mot, va mdi kich thuéc RBG cap mot twong
tng v6i caéc BW BWP khéc nhau, trong d6 ¢6 méi quan hé twong ting giita kich

thudc RBG cdp mot va cac BW BWP khéc nhau.

Theo mét phuong 4n, mdi quan hé trong tng ndy cé thé cé nghia 13 gia tri

cua kich thuéc RBG cép mot truc tiép ty 1€ thuén véi pham vi BW BWP.

Theo mét phuong 4n, mbi quan hé tvong tmg nay c6 thé c6 nghia la: gi4
tri cua kich thudéc RBG cép mot bao gém it nhat mot trong s6 cac giatri 1, 2, 3,
4, 6,8, 10, 11, 12 va 16; khi gia tri cua kich thuéc RBG cép mdt 1a 1, thi pham
vi BW BWP ctia BWP dugc kich hoat 13 cac Khéi Tai nguyén (Resource Block -
RB) véi s6 luong it hon hoic bang mdt trong cac gia tri 31, 26 va 22; khi gia tri
cua kich thudc RBG cép mot 1a 2, thi pham vi BW BWP ctia BWP duogc kich
hoat 13 tlr 32 dén 62 RB, hoic tir 27 dén 62 RB, hoic tir 23 dén 44 RB; khi gia
tri cua kich thuéec RBG cép mot 14 3, thi pham vi BW BWP cia BWP duogc kich
hoat 14 tir 45 dén 66 RB; khi gié tri cua kich thuéc RBG cép mot 1a 4, thi pham
vi BW BWP cia BWP dugc kich hoat 1 tir 63 dén 124 RB, hodc tir 67 dén 132
RB; khi gi4 tri cia kich thuéc RBG cp mét 1a 6, thi pham vi BW BWP cua
BWP dugc kich hoat 13 tir 125 dén 176 RB, hodc tir 67 dén 132 RB; khi gié tri
cta kich thuéc RBG cip mot 12 8, thi pham vi BW BWP cia BWP duge kich
hoat 1a tir 177 dén 248 RB, hodc tir 125 dén 248 RB, hoic tir 125 dén 220 RB,
hoc tir 125 dén 227 RB; khi gié tri ctia kich thudec RBG cAp mot 1a 10, thi pham
vi BW BWP cia BWP duogc kich hoat 13 tir 249 dén 275 RB, hoic tir 221 dén
275 RB, hogc tir 228 dén 275 RB; khi gia tri ctia kich thuéec RBG cAp mot 13 11,

~
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thi pham vi BW BWP cua BWP dugc kich hoat 1a tir 249 dén 275 RB; khi gia tri
cua kich thuéc RBG cép mbt 1a 12, thi pham vi BW BWP cua BWP dugce kich
hoat 13 tir 133 dén 240 RB; va khi gié tri cta kich thuée RBG cdp mdt 13 16, thi
pham vi BW BWP ctia BWP duoc kich hoat 14 tir 241 dén 275 RB.

Theo mot phuong an, phuong phép nay con bao gom: BS giri thong tin chi
dan tht ba, trong d6 théng tin chi dan thi ba dugc cAu hinh @& chi ra mét phan
cua cac BWP duoc kich hoat duoc chon tir cac BWP dugc kich hoat; va BS guri
thong tin chi dan thir tu, trong d6 thong tin chi dan th tu duge cau hinh dé chi
ra su phan bd tai nguyén va sb luong bit dugce yéu cau boi thong tin chi dan thi

tu trong cac BWP duogc kich hoat khac nhau 1a mét gia tri cb dinh.

Theo mot phuong an, phuong phép nay con bao gom: BS g thong tin chi
dan thlr ndm, trong d6 thong tin chi din thir ndm duoc ciu hinh dé chi ra kich

thudc RBG cép hai.

Theo mét phuong 4n, sb lugng bit duge yéu cau boi thong tin chi dan thi

tu 6 thé dugce xac dinh theo cong thire sau:

ng%x({logz([%}((%}+1)/2>1) v
, hodc,

o

9

trong d6 G c6 thé 1a kich thuéc RBG cép mot, V= c6 thé 1a BW cia
BWP duoc kich hoat thi i, n ¢6 thé 1a sb lugng cac BWP duogc kich hoat, i van

c6 thé 12 cac sb nguyén va P c6 thé 13 kich thudc RBG cp hai;

khi [ G 1 14 nho hon hodc bang 12, gia tri cua kich thuéc RBG cap hai
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c6 thé 13 1; va khi { G | 13 16n hon 12, thi gié tri cua kich thuéec RBG cép hai
c6 thé 1a 2.

Theo mot phuong an, BS co thé gui thong tin chi dan tht sdu, trong d6
thong tin chi dan thir séu duge cu hinh dé chi ra mdt nhém céc kich thuée RBG
duge chon tir nhidu nhém kich thude RBG, va nhiéu nhém kich thuéc RBG dai

dién cho cac mirc dd phan bo tai nguyén khac nhau.

Theo mot phuong an, cac bit hgp 1€ trong cac bit dugce yéu cau bai théng

tin chi dan thir tu trong cac BW BWP khac nhau ¢6 thé 12 gan ding.

Theo mdt phuong 4n, BS nay c6 thé chon mot phan ctia cac BWP dugc
kich hoat dwa trén mot trong sb cac thong tin sau: dac tinh dich vu cua UE, diéu

kién tai cia UE, diéu kién kha nang ctia UE va moéi truong kénh.

Theo mét phuong an, BS ¢6 thé gixi it nhat mot trong céc théng tin chi dan
sau qua tin nhan Kiém so4t Tai nguyén Khéng gidy (Radio Resource Control -
RRC): thong tin chi dan tht nhét, théng tin chi din tha hai, thong tin chi dan tht

nam va thong tin chi dan thir sau.

Theo mdt phuong an, BS ¢6 thé gui thong tin chi dan thir ba va/hodc
thong tin chi dan thi tu qua tin nhén DCL.

Khia canh thi hai ctia cic phuong 4n cia sang ché dé xuét phuong phap
nhan chi ddn phan bé tai nguyén, ma phuong phap nay nhu sau: UE nhén théng
tin chi dan thir nhat duge gui boi BS, trong d6 thong tin chi dan tht nhat duogc
cau hinh @ chi ra théng bao BWP duoc kich hoat va théng bdo BWP dugc kich
hoat it nhat bao gdm théng tin BW BWP; va UE nhén thong tin chi dan thir hai
duge gti boi BS, trong d6 thong tin chi dan thi hai duoc cu hinh dé chi ra mot
hodc nhiéu nhém kich thuéc RBG cdp mét, mdi nhém kich thude RBG cip mot

bao gém nhiéu kich thuéc RBG cap mot, va mdi kich thude RBG cip mot tuong



51247 6/56

tmg v6i cac BW BWP khéac nhau, trong dé ¢6 moi quan hé tuong tng gitta kich

thudc RBG cap mot va cac BW BWP khéc nhau.

Theo mét phwong an, mdi quan hé tuong Umg nay c6 thé c6 nghia 1a gia tri

cua kich thudéc RBG cép mot truc tiép ty 1€ thuén véi pham vi BW BWP.

Theo mot phwong 4n, méi quan hé tuong Gmg ndy c6 thé c6 nghia 1a: gia
tri ctia kich thudc RBG cip mét bao gdm it nhét mot trong s céc giatri 1, 2, 3,
4,6, 8,10, 11, 12 va 16; khi gia tri cda kich thugéc RBG cép mot 12 1, thi pham
vi BW BWP ctia BWP duoc kich hoat 1a cac RB v61 ) lugng it hon hodc béng
mot trong cac gia tri 31, 26 va 22; khi gia tri cia kich thuéc RBG cép mot 1a 2,
thi pham vi BW BWP ctia BWP duoc kich hoat 13 tir 32 dén 62 RB, hoic tir 27
dén 62 RB, hoic tir 23 dén 44 RB; khi gid tri cia kich thuéec RBG cAp mot 13 3,
thi pham vi BW BWP ctia BWP duoc kich hoat 13 tir 45 dén 66 RB; khi gi4 tri
ctia kich thuée RBG cap mot 1a 4, thi pham vi BW BWP ciia BWP duoc kich
hoat 13 tlr 63 dén 124 RB, hoic tir 67 dén 132 RB; khi gia tri cua kich thudc
RBG cép mot 13 6, thi pham vi BW BWP ctia BWP dugc kich hoat 13 tir 125 dén
176 RB, hoic tr 67 dén 132 RB; khi gia tri cua kich thuéc RBG cép mot 14 8,
thi pham vi BW BWP ctia BWP dugc kich hoat 1a tir 177 dén 248 RB, hoac tir
125 dén 248 RB, hodc tir 125 dén 220 RB, hodc tir 125 dén 227 RB; khi gi4 tri
cua kich thuéec RBG cép mot 1a 10, thi pham vi BW BWP cia BWP dugc kich
hoat 1& tir 249 dén 275 RB, hodc tlr 221 dén 275 RB, hodc tir 228 dén 275 RB;
khi gia tri cia kich thuéc RBG cap mét 1a 11, thi pham vi BW BWP cia BWP
dugc kich hoat 12 tir 249 dén 275 RB; khi gia tri ciia kich thudc RBG cp mot 1a
12, thi pham vi BW BWP cua BWP dugc kich hoat 1a tir 133 dén 240 RB; va khi
gia tri cua kich thuéc RBG cép mot 1a 16, thi pham vi BW BWP cia BWP duogc
kich hoat 12 tir 241 dén 275 RB.

Theo mét phuong 4n, phurong phép ndy con bao gdm: UE nhén théng tin
chi dan thir ba dugc giri bai BS, trong d6 théng tin chi dan thir ba duge ciu hinh
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dé chi ra mét phﬁn cua ciéc BWP duogc kich hoat dugc chon tir cAc BWP dugce
kich hoat; va UE nhén thong tin chi dan thir tuw duoc gii boi BS, trong d6 thong
tin chi din thtt tw duoc cAu hinh dé chi ra s phan bd tai nguyén va s6 luong bit
dugc yéu cau boi thong tin chi dan thir tu trong cac BWP duoc kich hoat khéc

nhau 12 mot gid tri ¢6 dinh.

Theo mot phuong an, phuong phép nay con bao gém: UE nhan théng tin
chi din tht nam duoc gl boi BS, trong d6 thong tin chi dan th nim dugc cAu

hinh dé chi ra kich thuéc RBG cAp hai.

Theo mot phuong an, sb luong bit duge yéu cau boi thong tin chi dan thir

tu ¢6 thé duge x4c dinh theo cong thitc sau:

Nz |« | Mg
IT&%X ((logz ((?—l ([?—’ +1)/ 2)]) §
, hodc,

N
o ] 7)

M

trong d6 G c6 thé 1a kich thuéc RBG cép mét, Nws ¢ thé 1a BW cua
BWP dugc kich hoat thit i, n ¢6 thé 14 sb lugng cac BWP duoc kich hoat, i van

c6 thé 14 céc sb nguyén va P c6 thé 13 kich thuée RBG cap hai;

khi [ Y | 1a nhé hon hodc bing 12, gi tri cla kich thuéc RBG cip hai
4 i
c6 thé 1a 1; va khi @ 1 14 16n hon 12, gié tri ctia kich thudc RBG cép hai ¢6
thé 13 2.

Theo mét phuong 4n, phuong phap nay con bao gdm: UE nhén théng tin
chi dan thtt sdu duge glri bdi BS, trong d6 théng tin chi dan thr sdu duoc chu
hinh dé chi ra m6t nhém céc kich thuéc RBG duoc chon tir nhiéu nhém kich

/
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thuée RBG, va nhiéu nhém kich thudc RBG dai dién cho cac mirc d6 phan bd
tai nguyén khac nhau.

Theo mot phuong an, cac bit hgp 1€ trong cac bit dugc yéu cau boi thong

tin chi dan tht tu trong cac BW BWP khac nhau c6 thé 13 gan ding.

Khia canh thir ba cta cic phwong 4n clia sang ché d& xuét thiét bi chi dan
phan bé tai nguyén, ma thiét bi nay c6 thé duoc ap dung cho BS va bao gom:
md-dun giri thir nhit, duge ciu hinh dé giri thong tin chi dan thir nhét, trong d6
thong tin chi dan tht nhat dwoc cu hinh dé chi ra thong bso BWP duoc kich
hoat v4 thong bao BWP duge kich hoat it nhat bao gém théng tin BW BWP; va
mé-dun guri thir hai, dugc cdu hinh dé gui thong tin chi dan thir hai, trong d6
théng tin chi din tht hai dugc cAu hinh dé chi ra mot hodc nhidu nhém kich
thudec RBG cdp mot, mdi nhom kich thuée RBG cap mét bao gbm nhiéu kich
thuée RBG cip mot, va mdi kich thuéc RBG cip mot tuong ung véi cac BW
BWP khac nhau, trong d6 c6 mbi quan hé twong tng gitta kich thuéc RBG cap
moét va cac BW BWP khac nhau.

Theo mét phuong 4n, mdi quan hé twong Gmg nay cé thé c6 nghia 13 gid tri

cua kich thuéc RBG cép mot truc tiép ty 1€ thuan véi pham vi BW BWP.

Theo mét phuong 4n, mdi quan hé twong ting niy c¢6 thé c6 nghia 13: gia
tri cua kich thudec RBG cép mot bao gém it nhAt mot trong s6 céc giatri 1, 2, 3,
4,6,8,10, 11, 12 va 16; khi gié tri cda kich thuéc RBG c?ip mot 1a 1, thi pham
vi BW BWP ctia BWP dugc kich hoat 1a cac RB véi sb lugng it hon hodc bang
mot trong cac gia tri 31, 26 va 22; khi gié tri cta kich thuéc RBG cép mot 1a 2,
thi pham vi BW BWP ctia BWP dugc kich hoat 13 tir 32 dén 62 RB, hodc tir 27
dén 62 RB, hodc tir 23 dén 44 RB; khi gia tri cua kich thuéc RBG cép mot 1a 3,
thi pham vi BW BWP cua BWP duogc kich hoat 13 tir 45 dén 66 RB; khi gia tri
ctia kich thuéc RBG cép mét 12 4, thi pham vi BW BWP ctia BWP dugc kich
hoat 1a tir 63 dén 124 RB, hoidc tir 67 dén 132 RB; khi gia tri cda kich thudc

8
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RBG cép mot 1a 6, thi pham vi BW BWP cia BWP dugc kich hoat 1a tir 125 dén
176 RB, hodc tlir 67 dén 132 KB; khi gi4 tri ciia kich thuéc RBG cp mét 14 8,
thi pham vi BW BWP ctia BWP duoc kich hoat 13 tir 177 dén 248 RB, hodc tir
125 dén 248 RB, hojc tir 125 dén 220 RB, hodc tir 125 dén 227 RB; khi gia tri
ctia kich thuée RBG cip mét 13 10, thi pham vi BW BWP ciia BWP duoc kich
hoat 12 tir 249 dén 275 RB, hodc tir 221 dén 275 RB, hoic tir 228 dén 275 RB;
khi gia tri cua kich thuéc RBG cép mot 1a 11, thi pham vi BW BWP cua BWP
duoc kich hoat 1a tir 249 dén 275 RB; khi gid tri cua kich thuéec RBG cép mot 1a
12, thi pham vi BW BWP ctia BWP dugc kich hoat 1a tir 133 dén 240 RB; va khi
gid tri ctia kich thuée RBG cap mot 1a 16, thi pham vi BW BWP ctia BWP dugc
kich hoat 1a tir 241 dén 275 RB.

Khia canh thir tur ctia cac phuong 4n ciia sang ché dé xuét thiét bi nhan chi
dan phan bd tai nguyén, ma thiét bi ndy c6 thé duoc 4p dung cho Thiét bi Nguoi
ding (User Equipment - UE) va bao gdm: mé-dun nhén thi nhat, dwoc cu hinh
dé nhan thong tin chi din thr nhat dugc gii boi BS, trong d6 thong tin chi dan
tht nhat dugce cdu hinh dé chi ra thong bao BWP duge kich hoat va théng bao
BWP duoc kich hoat it nhat bao gém thong tin BW BWP; va mo-dun nhan th
hai, duoc cAu hinh dé nhéan thong tin chi dan thir hai duge giri béi BS, trong d6
thong tin chi din thtr hai dugc cAu hinh dé chi ra mét hodc nhidu nhém kich
thuéec RBG cdp mot, mbi nhém kich thudc RBG cip mdt bao gdm nhiéu kich
thuéc RBG cép mét, va mdi kich thudéec RBG cip mét twong tmg voi cac BW
BWP khéc nhau, trong d6 c6 mdi quan hé tuong tmg gitta kich thuéc RBG cép
mot va cac BW BWP khac nhau.

Theo mot phuong 4n, mbi quan hé tuong tmg ndy c6 thé ¢ nghia 14 gié tri

ctia kich thude RBG cép mét truc tiép ty 16 thuan v6i pham vi BW BWP,

Theo mét phuong 4n, mdi quan hé twong tmg nay cb thé c¢6 nghia 1a: gia

tri cua kich thuéec RBG cép mot bao gém it nhat mot trong sb céc gidtri 1, 2, 3,
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4,6,8,10, 11, 12 va 16; khi gia tri cua kich thuéc RBG cép mot 1a 1, thi pham
vi BW BWP ctia BWP dugc kich hoat 1a cac RB véi sb lugng it hon hozic bang
mot trong cac gia tri 31, 26 va 22; khi gia tri cua kich thudée RBG cap mét 1a 2,
thi pham vi BW BWP cia BWP duogc kich hoat 1a tir 32 dén 62 RB, hoic tir 27
dén 62 RB, hoic tir 23 dén 44 RB; khi gié trj cta kich thude RBG cAp mot 12 3,
thi pham vi BW BWP cia BWP dugc kich hoat 1a tir 45 dén 66 RB; khi gia tri
ctia kich thuéc RBG cdp mot 1a 4, thi pham vi BW BWP ctia BWP dugce kich
hoat 14 tir 63 dén 124 RB, hodc tir 67 dén 132 RB; khi gi4 tri cua kich thude
RBG cAp mét 12 6, thi pham vi BW BWP ctia BWP dugc kich hoat 13 tir 125 dén
176 RB, hojc tir 67 dén 132 RB; khi gi4 tri cla kich thuée RBG cép mét 12 8,
thi pham vi BW BWP ctia BWP dugc kich hoat 13 tir 177 dén 248 RB, hodc tir
125 dén 248 RB, hodc tir 125 dén 220 RB, hodc tir 125 dén 227 RB; khi gié tri
ctia kich thuée RBG cip mot 13 10, thi pham vi BW BWP ctia BWP duge kich
hoat 12 tir 249 dén 275 RB, hodc tir 221 dén 275 RB, hoic tir 228 dén 275 RB;
khi gi4 tri ctia kich thuéc RBG cap mét 1a 11, thi pham vi BW BWP ctia BWP
duoc kich hoat 13 tir 249 dén 275 RB; khi gia tri ciia kich thuée RBG cip mét 12
12, thi pham vi BW BWP ctia BWP dugc kich hoat 1a tir 133 dén 240 RB; va khi
gia tri caa kich thudéc RBG cép mot 1a 16, thi pham vi BW BWP cia BWP dugc
kich hoat 13 tir 241 dén 275 RB.

Khia canh thtr ndm cua céc phuong 4n ciia sang ché @& xuat phuong tién
lwu trit cling, ma phuong tién nay c6 thé bao gdm chuong trinh duoc luu trit,

chuong trinh nay chay dé thuc hién bét ky phwong phap ndo néu trén.

Khia canh thr sdu ctia cac phuong an cia sang ché con dé xuat bd xir 1y,
ma bd xtr Iy nay c6 thé duogc cau hinh dé chay mot chuong trinh, chuong trinh

nay chay dé thuc hién bét ky phuong phép nao néu trén.

Khia canh thit bay ciia céc phuong 4n ctia sing ché con dé xuit BS, ma BS

nay c6 thé bao gdm bd xit Iy va bd nhé lru trit 16nh thuce hién cho bd xtt 1y, 1énh
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nay dugc thuc hién bdi bd xir 1y dé thuc hién cac budc clia phuong phip duoc

ap dung cho BS trong cac phuong an cia sang ché.

Khia canh thir tdm cua cdc phuong an cua sang ché con @& xuat UE, ma
UE nay c6 thé bao gém bd xtr Iy va bo nhd luu trir 1énh thyuc hién cho bo xir ly,
1énh nay duoc thyc hién badi bo xur ly dé thuc hién céc budc cla phuong phap

dugc ap dung cho UE trong cac phuong an cua sang ché.

Thong qua céac giai phap k¥ thuét cia cac phuong an cua sang ché dé xuét
BS giri thong tin chi din thir nhat, trong d6 thong tin chi dan thir nhét dugc ciu
hinh dé chi ra thong bdo BWP duoc kich hoat va thong bao BWP dugc kich hoat
it nhat bao gdm théng tin BW BWP; va BS giri thong tin chi dan thi hai, trong
d6 thong tin chi dan tht hai dugc cAu hinh dé chi ra mét hodc nhiéu nhém kich
thuéec RBG cip mot, mbi nhém kich thuée RBG cAp mot bao gbm nhiéu kich
thudc RBG cip mdt, mbi kich thuée RBG cip mot tuong tng véi cdc BW BWP
khac nhau va ¢6 méi quan hé twong tmg giita kich thuéc RBG cip mét va cac
BW BWP khac nhau. Nghia 13, mdi quan hé tuong tmg giita pham vi BW va gia
tri ctia kich thude RBG duoc thiét lap dé dam bao r?mg cac bit hop 1€ trong céc
ving phéan bd tai nguyén ctia cac BW khéc nhau 13 gan dung, van dé v& d6 phirc
tap phat hién mu DCI do viée sir dung céc ving phan b tai nguyén c6 céc kich
thudc khac nhau cho cac BWP ¢6 cac BW khac nhau trong tinh trang k¥ thuét
nhu hién nay dugc giai quyét, va dat dugc hidu qua k§ thuat cta giam do phic

tap phat hién mu tin nhan DCI.

Mo ta van tat cac hinh vé

Céc hinh vé& kém theo day la dé gitip hiéu biet sdu hon vé sang ché va tao
thanh mot phéan cia sang che. Céc phuong an dang so do clia sang ché va phan

mo ta cia chung nham dé gidi thich sang cheé va khéng ¢6 v dinh tao ra cic gidi
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han khong ding doi véi sang ché. Trong cic hinh v& nay:

Fig. 1 14 luvu dd ctia phuong phap chi din phan bo tai nguyén duoc dé xuét

theo mot phuong an cia sang che;

Fig. 2 1a luu dd ctia phuong phap nhan chi din phan bo tai nguyén theo

mot phuong &n cua sang ché;

Fig. 3 1a luu dd thir nhét cia phuong phap chi dan phan bd tai nguyén

minh hoa theo mét phuong 4n cta sang ché;

Fig. 4 12 Iuu db tht hai cta phuong phép chi dén phan bb tai nguyén minh

hoa theo mét phurong 4n cua sang ché;

Fig. 5 13 luu @6 thir ba ctia phuong phap chi din phan b tai nguyén minh

hoa theo mdt phurong 4n cua sang ché;

Fig. 6 12 so db khdi ciu trac cia thiét bi chi din phan bb tai nguyén theo

mot phuong an cia sang ché; va

Fig. 7 12 so dd khéi cAu truc cua thiét bi nhan chi ddn phéan bo tai nguyén

theo mdt phuong an cua sang ché.

MO ta chi tiét cic phwong 4n wu tién

Sang ché dugc moé ta dudi day voi sy tham khédo céc hinh v&€ va két hop
vGi cac phuong an chi tiét. Can lvu v rang cac phuong én trong sang ché va cac

dac diém trong cc phuong 4n c6 thé duge két hop néu khong cé xung dot.

Can luu y rang cac thuét nglr nhu "tht nhat" va "thl hai" trong ban mo ta,
cac diém yéu cau bao hd va céc hinh v& kém theo clia sdng ché duoc sur dung dé

phan biét cac doi tugng tuong ty nhau, ma khéng can phai mo ta thu ty hodc

12
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trinh tu cu thé.

Mot phuong 4n d& xuét phuong phap chi dan phan bb tai nguyén. Fig. 1 1a
luu @6 ctia phuong phap chi din phan bd tai nguyén dugc dé xuét theo mot
phuong 4n ciia sang ché. Nhu duge chi ra trong Fig. 1, phuong phdp ndy bao

gom céac budc sau.

Trong buéc S102, BS gii thong tin chi dan thir nhét, trong d6 théng tin
chi dan tht nhét dugc cu hinh dé chi ra théng bao BWP dugc kich hoat va
thong bao BWP duoc kich hoat it nhat bao gdm théng tin BW BWP.

Trong budc S104, BS giri théng tin chi dan thit hai, trong d6 thong tin chi
dAn tht hai duoc cAu hinh dé chi ra mét hodc nhiéu nhém kich thuéec RBG cép
mdt, mdi nhém kich thude RBG cip mét bao gdm nhidu kich thuéc RBG cip
mdt va moi kich thude RBG cép mot tuong ing véi cac BW BWP khac nhau.

C6 mbi quan hé twong vmg gifta kich thuéc RBG cip mét va cac BW

BWP khac nhau.

Qua cac budc tir $102 dén S104, mbi quan hé twong Ung gitta pham vi
BW va gia trj ctia kich thuée RBG duoc thiét 14p dé dam bao ring céc bit hop 16
trong céc vung phan bd tai nguyén clia cac BW khac nhau 14 gan ding, van dé
vé d6 phtre tap phat hién mi DCI do viée st dung céc viing phan bd tai nguyén
c6 cac kich thude khac nhau cho cac BWP c6 cdc BW khéc nhau trong tinh
trang k¥ thuét nhu hién nay duoc giai quyét, va dat duoc hiéu qua k¥ thuat cla
giam d6 phirc tap phat hién mu tin nhan DCI.

Trong mot sb phuong 4n minh hoa, $102 va S104 c6 thé duoc hoan dbi
cho nhau, nghia 1a S104 c6 thé duogc thuc hién trude khi thue hién S102.

Mot phuong 4n ciing d& xuét phuong phap nhén chi din phén bd tai

nguyén. Fig. 2 1a Iuu d6 cta phuong phap nhén chi dén phan b6 tai nguyén theo

i3
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mot phuong an cla sang ché. Whu duoc chi ra trong Fig. 2, phuong phép nay

bao gom cac budc sau.

Trong budc $202, UE nhan théng tin chi din thi nhat dugc giri bsi BS,
trong d6 théng tin chi dan thir nhét duoc cAu hinh dé chi ra thong bdo BWP dugc
kich hoat va thong bao BWP dugc kich hoat it nhét bao gém thong tin BW
BWP.

Trong budc S204, UE nhan théng tin chi din thir hai duge gii béi BS,
trong d6 thong tin chi dan thir hai dugc ciu hinh dé chi ra mot hodc nhiéu nhém
kich thuéc RBG cAp mot, mdi nhém kich thuée RBG cip mét bao gdm nhidu
kich thuéc RBG cip mot, va mdi kich thudc RBG cdp mot tuong tmg véi cac
BW BWP khéc nhau, trong d6 ¢6 méi quan hé tuong Umg giita kich thuéc RBG
cap mot va cac BW BWP khéc nhau.

Qua cac bude tir $202 dén S204, mbi quan hé twong mg gitta pham vi
BW va gi4 tri cta kich thuéc RBG duge nhan tir BS, &8 dam bao rang céc bit
hop 18 trong cac ving phan bd tai nguyén cia cac BW khéac nhau 1a gan dung,
véin d& v& d6 phitc tap phat hién md DCI do viée sir dung céc ving phan bd tai
nguyén co cac kich thudce khac nhau cho cac BWP ¢6 cac BW khéc nhau trong
tinh trang k§ thuat nhu hién nay duoc giai quyét, va dat duoc hidu qua k¥ thuat

clia giam do phirc tap phat hién mu tin nhan DCI.

Trong mdt s6 phuong 4n minh hoa, S202 va $204 c6 thé dugc hoan dbi
cho nhau, nghia 1a S204 c6 thé duoc thuc hién trude khi thue hién S202.

Phuong an sé dugc moé ta sau day cung céc vi du trong cac phuong an

minh hoa.
Phuong an minh hoa 1

Phuong 4n minh hoa ndy dé xuit mot phuong 4n phén bd tai nguyén
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dudng xubng minh hoa. Nhu duoge chi ra trong Fig. 4, bao gbm céc bude nhu

sau.

Trong budc S301, BS giri tin nhin RRC cho UE, théng tin chi dan tha

nhét va théng tin chi dan thi hai duoc bao gém trong do.

Trong mot s6 phuong an minh hoa, thong tin chi dan th& nhat duoc ciu
hinh dé chi ra théng bdo BWP dugc kich hoat, va thong tin chi dan th hai duoc

cAu hinh dé chi ra mét hodc nhiéu nhém kich thuéec RBG cép mot.

Trong mdt sé phuong 4n minh hoa, théng bao BWP dugc kich hoat it nhét
bao gdm thoéng tin BW BWP. Vi du, théng tin chi dan thir nhét chi ra rang UE ¢6
bdn BWP dugc kich hoat, va cac BW ctia bén BWP dugc kich hoat tuong g
véi 50, 100, 25 va 200 RB.

Trong mét sb phuong 4n minh hoa, mdi nhém kich thuée RBG cap mot
trong céac gia tri ctia mot hodc nhidu nhém kich thuée RBG bao gbm nhidu kich
thudc RBG cip mot, va mbi kich thudc RBG cap mét twong tng véi cac BW
BWP khac nhau.

Trong mét sd phuong 4n minh hoa, mdi quan hé tuong Gng gitta kich
thude RBG cdp mot va BW BWP tuong g c6 nghia la: kich thuéc RBG clp
mot it nhét bao gém mot trong sb cac gia tri sbsau: 1,2,3,4,6,8,10, 11, 12 va

16.

Khi gia tri ctia kich thuée RBG cip mét 1a 1, thi pham vi BW BWP ctia
BWP duoc kich hoat 1a nhé hon hoac bz‘?lng 31 RB, hoac nhd hon hodc béng 26
RB hoic nhé hon hodc bang 22 RB. Khi gié tri cua kich thuéc RBG cap mdt 13
2, thi pham vi BW BWP ctia BWP duoc kich hoat 13 tir 32 dén 62 RB, hoic tir
27 dn 62 RB, hodc tir 23 dén 44 RB. Khi gié tri cta kich thudéc RBG cip mot 1a
3, thi pham vi BW BWP ctia BWP dugc kich hoat la tir 45 dén 66 RB. Khi gia
tri cua kich thuéc RBG cép moét 1a 4, thi pham vi BW BWP ctia BWP dugc kich

15
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hoat 13 tir 63 dén 124 RB, hodc tir 67 dén 132 RB. Khi gié tri cta kich thudc
RBG cép moét 1a 6, thi pham vi BW BWP cua BWP dugc kich hoat 1a tr 125 dén
176 RB, hoic tir 67 dén 132 RB. Khi gi4 tri cia kich thudec RBG cip mot 13 8,
thi pham vi BW BWP ctia BWP duogc kich hoat 1a tir 177 dén 248 RB, hodc tir
125 dén 248 RB, hoic tir 125 dén 220 RB, hoc tir 125 dén 227 RB. Khi gia tri
cua kich thudéc RBG cép mot 1a 10, thi pham vi BW BWP cua BWP dugc kich
hoat 12 tlr 249 dén 275 RB, hoic tir 221 dén 275 RB, hodc tir 228 dén 275 RB.
Khi gi4 tri cta kich thudc RBG cap mét 13 11, thi pham vi BW BWP ctia BWP
duoc kich hoat 1a tir 249 dén 275 RB. Khi gia tri cua kich thudec RBG cép mot 1a
12, thi pham vi BW BWP cia BWP dugc kich hoat 1a tir 133 dén 240 RB. Khi
gia tri cua kich thuéc RBG cAp mot 12 16, thi pham vi BW BWP cia BWP duoc
kich hoat 14 tir 241 dén 275 RB.

Vi duy, mot nhom cac kich thudéec RBG cép mot dugce chi dinh, nhu duoc
thiy trong Bang 2.

Bang 2 BW BWP va kich thuéc RGB

BW BWP Kich thudc RBG
1-31 RB 1

32-62 RB 2

63-124 RB 4

125-176 RB 6

177-248 RB 8

249-275 RB 10

Trong mot sb phuong 4n minh hoa, thong bdo BWP dugc kich hoat con

bao gdm thong tin vé khoang cach séng mang phu va vi tri.

16
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Trong mdt s6 phuwong 4n minh hoa, BS gii thong tin chi dan thir séu, trong
dé thong tin chi dAn tht sau dugc ciu hinh dé chi ra kich thuéc RBG cép hai,

duoge ap dung cho cach phén bé tai nguyén 0.

Trong mdt s phuong an minh hoa, théng tin chi dan th nhét, thong tin
chi dan thu hai va théng tin chi dan thtr sau duoc gii qua tin nhin RRC.

Trong mdt s phuong 4n minh hoa, théng tin chi din th nhat va théng tin
chi dan tht hai ¢6 thé dugc ciu hinh va duoc truyén qua cac thong tin RRC khac

nhau.

Trong budc S302, BS chon mdt BWP dugce kich hoat dé truyén dir liéu
dudng xuéng dua vao dic diém dich vu cta UE, diéu kién tai cta UE va dung
luong ctia UE, truy van mdt bang dé xac dinh kich thuéc RBG cap mot tuong
Gmg dwra vao BWP, x4c dinh phuong phap phén bd tai nguyén, 1ap ban d6 dit ligu
va xéc dinh thong tin chi dan thtr ba va thong tin chi dan thi tu.

Trong mdt s6 phuong an minh hoa, BS giri thong tin chi dan tht ba dugc
cAu hinh dé chi ra BWP dugc kich hoat d3 lua chon; va BS gui thong tin chi dan
thir tu duge cAu hinh dé chi ra su phan bb tai nguyén. S6 lugng céc bit duge yéu
cau boi thong tin chi dan thi tu trong cac BWP duoc kich hoat khac nhau 1a mot

gia tri ¢6 dinh.

Vi du, thong tin chi dan thir ba chi ra bén BWP dugc kich hoat qua hai bit,
vi du, 01 chi ra BWP duoc kich hoat thtt hai dugc chuyén dbi va/hoic duge six
dung, s6 luong RB duoc sit dung twong tmg 13 100, va bang duge truy van dé
tim ra kich thuéc RBG dugce st dung tuong tmg 1a 4. Ngoai ra, diéu kién phan
bé tai nguyén thuc té theo biang théng duoc chi dinh qua théng tin chi dan thi tu,

d6 chi tiét phan bd tai nguyén 1a 4 RB.

Trong mot sd phuong 4n minh hoa, s6 Juong bit duoc yéu céu boi thong

tin chi dan thir tu dugc x4c dinh theo cong thirc sau:

17
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Mg ad Nis | g/
Yre x| 285 |y 1y)2
Gl( G | 2

max({logz(

1<i<n

(1), hodc,
(2),

trong do G 1a kich thuéc RBG cp mot, N 13 BW clia BWP dugc kich
hoat thiri, n 1a ) luong cac BWP duogc kich hoat, i van 1a cac 36 nguyén va P la

kich thuée RBG cép hai, dwoc 4p dung cho cach phan bb tai nguyén NR 0;

khi { G | nhé hon ho#ic bang 12, gia tri ciia kich thuée RBG cép hai la 1;
[Nﬂ
vakhi ' 9 1 1a mot gia tri khac, gié tri cua kich thuée RBG cip haila 2.

Vi dy, cach phéan bo tai nguyén NR 1 dugc tién hanh, s6 lugng bit dugc
yéu ciu boi thong tin chi dan thir tu duge xac dinh bang cong thirc sau, cic bing
théng ctia bdn BWP duoc kich hoat tuong g véi 50, 100, 25 va 200 RB va céc
kich thudc RBG cép mét G duoc chi ra 13 2, 4, 1 va 8 tuong tng. Trong trudng
hop nhu vy, sb bit toi da duge tinh ra 13 9 bing cong thirc sau:

max { log, (( %]*((%}1)/2)1)

Trong mot sé phwong 4n minh hoa, néu phén bé tai nguyén cia BWP
dugc kich hoat d& lua chon khong chiém toan bo ving phéan bb tai nguyén, céc

bit cao hon cta ctia chudi dugc 14p day bang cac bit 0.

Trong mét sb phwong &n minh hoa, cc bit hop 18 trong céc bit duge yéu

cau boi thong tin chi dan tht tu trong cac BW BWP khéc nhau 12 gan dling.

Trong mot s6 phuong an minh hoa, BS chon mot ph?m cua cac BWP duoc

kich hoat dya trén mot trong s6 céc thong tin sau: dac tinh dich vu cua UE, didu

18
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kién tai cia UE, di€u kién kha niang cia UE va moi truong kénh.

Trong buéc S303, tin nhén DCI va dit liéu dudng xubng duogc giri, thong

tin chi dan thir ba va thong tin chi dan thit tu duoc bao gdm trong dé.

Trong mdt sé phuong 4n minh hoa, thong tin chi dan thir ba va théng tin

chi dan tht tu duoc giri qua tin nhan DCI.

Trong budc S304, UE nhén tin nhén RRC va tin nhin DCI, x4c dinh BWP
duoc kich hoat dé truyén dit liéu dudng xudng dua vao thong tin chi dan thw
nhit va thong tin chi dan thi ba, truy van bang dua vao thong tin chi din tht hai
dé thu duoc kich thuéc RBG cép mét, truy van bang dua vao théng tin chi dén
thir sau dé thu duoc kich thudc RBG cép hai va nhan dit liéu dudng xudng theo

thong tin chi dan thit tu.

Vi du, UE x4c dinh sb lrong bit duge yéu cau boi thong tin chi dan thir tu
bing hai phwong phap, cac bang thong ciia bén BWP dugc kich hoat twong ting
v61 50, 100, 25 va 200 RB, cac kich thudc RBG cép mot G duoc chirala2, 4,1
va 8 twong tmg, va céc kich thuéc RBG cap hai 12 2, 2, 2 va 2 twong tmg. Trong
truomg hop nhu vay, sb bit tdi da tinh dugc bang cong thire (1) 14 9, s bit t6i da
tinh dugc bing cbng thire (2) 12 13, va UE thuc hién phét hién mu tin nhin DCI
dua vao cdc ving phan bd tai nguyén 14 9 bit va 13 bit. Néu Kiém tra D9 du
Vong (Cyclic Redundancy Check - CRC) thanh cong, cach phén b6 tai nguyén
chinh xac dugc xac dinh, vi dy, cach phan bd tai nguyén 1 dugc tién hanh. thong
tin chi dan tht ba chi ra bén BWP dugc kich hoat qua hai bit, vi du, 01 chi ra
BWP duogc kich hoat thr hai dugc chuyén ddi va/hodc duoc st dung, n6 duoc
x4c dinh ring BWP dugc kich hoat thtr hai duge sit dung va bing thong 1a 100
RB, va bang dwoc truy vin qua théng tin chi dan thir hai dé thu dugc gia tri cia
kich thuéc RBG clp mét 13 4, nghia 13 d6 chi tiét phan bd tai nguyén 1a 4 RB.
Trong trudong hop nhu vay, UE xéc dinh cidc RB cho viée truyén thue té dit liéu

dudng xudng theo cach phan bé tai nguyén 1, do chi tiét phan bd tai nguyén cla

19
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4 RB va thong tin chi dan thir tr va nhén dit liéu.
Phuong an minh hoa 2

Phuong an minh hoa nay dé xuét phuong 4an minh hoa phan bd tai nguyén
dudng 1én. Nhu dugce chi ra trong Fig. 4, phuong 4n nay bao gdm céc bude nhur

sau.

Trong budc S401, BS gui tin nhén RRC cho UE, thong tin chi dan thir

nhét va thong tin chi dan thi hai dugc bao gbm trong do.

Trong mét s phuong 4n minh hoa, thong tin chi dan th@ nhit duoc cdu
hinh dé chi ra thong bao BWP dugc kich hoat, va thong tin chi dan thir hai dugc

cAu hinh dé chi ra mét hodc nhiéu nhém kich thudec RBG cép mot.

Trong mét sé phuong 4n minh hoa, théng bdo BWP duoc kich hoat it nhét
bao gdm thong tin BW BWP.

Vi du, théng tin chi dan thir nhat chi ra ring UE c6 bén BWP duoc kich
hoat, va cac BW ctia bén BWP dugc kich hoat tuong Ung vaéi 50, 100, 25 va 200
RB tuong tng.

Trong mét sb phwong 4n minh hoa, mdi nhém kich thuéc RBG cip mot
trong céc gid tri cia mot hodc nhiéu nhém kich thuée RBG bao gdm nhiéu kich
thuéc RBG cp mot, va mdi kich thuéc RBG cip mot tuong tmg voi cac BW

BWP khac nhau.

Trong mot s6 phuong 4n minh hoa, mbi quan hé twong tmg nay giita kich
thugc RBG cép mot va BW BWP khéc nhau bao gom: kich thude RBG cép mot
it nhit bao gdm mét trong sb cac gia tri sé sau: 1, 2,3, 4, 6, 8, 10, 11, 12 va 16;
khi gié tri ctia kich thudc RBG cép mét 13 1, thi pham vi BW BWP ctia BWP
dugc kich hoat 1a nhdé hon hodc béng 31 RB, hoédc nhé hon hodc béng 26 RB
hoac nhé hon hoac béng 22 RB; khi gia tri cua kich thuéc RBG cép mot 1a 2, thi

20
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pham vi BW BWP cua BWP dugc kich hoat 12 tir 32 dén 62 RB, hodc tr 27 dén
62 RB, hoic tir 23 dén 44 RB; khi gia tri cva kich thuée RBG cép mot 1a 3, thi
pham vi BW BWP cua BWP dugc kich hoat 1a ti 45 dén 66 RB; khi gi4 tri clia
kich thuéc RBG cép mot 12 4, thi pham vi BW BWP ctia BWP dugc kich hoat 1a
tir 63 dén 124 RB, hoic tir 67 dén 132 RB; khi gi4 tri cua kich thude RBG cip
mot 1a 6, thi pham vi BW BWP ciia BWP dugc kich hoat 1a tir 125 dén 176 RB,
hodc tir 67 dén 132 RB; khi gié tri cta kich thuéc RBG cip mot 1a 8, thi pham vi
BW BWP ciia BWP duogc kich hoat 12 tir 177 dén 248 RB, hodc tir 125 dén 248
RB, hodc tlr 125 dén 220 RB, hoic tir 125 dén 227 RB; khi gi4 tri cta kich thude
RBG cap mét 14 10, thi pham vi BW BWP cia BWP duoc kich hoat 1a tir 249
dén 275 RB, hodc tir 221 dén 275 RB, hodc tir 228 dén 275 RB; khi gi tri clia
kich thudc RBG cép mét 1a 11, thi pham vi BW BWP ctia BWP dugc kich hoat
1a tir 249 dén 275 RB; va khi gi4 tri cta kich thudc RBG cdp mot 13 12, thi pham
vi BW BWP ctia BWP dugc kich hoat 13 tir 133 dén 240 RB. Khi gia tri cua kich
thuéc RBG cip mét 13 16, thi pham vi BW BWP ctia BWP duoc kich hoat 13 tir
241 dén 275 RB.

Vi du, mot nhéom céc kich thudec RBG cép mot duogc chi dinh, nhu duogc

thdy trong Bang 3.

Bang 3 BW BWP va kich thuéc RGB

BW BWP Kich thuéc RBG
1-31 RB 1
32-62 RB 2
63-124 RB 4
125-176 RB 6
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177-248 RB 8

249-275 RB 11

Trong mét s6 phuwong 4n minh hoa, thong bdo BWP duoc kich hoat con

bao gom thong tin vé khoang cach séng mang phu va vi tri.

Trong mot sb phuwong an minh hoa, BS giri thong tin chi dan thi sau, trong
d6 thong tin chi dan thi sdu dugc cAu hinh dé chi ra kich thuéec RBG cép hai,

duoc 4p dung cho cach phéan bb tai nguyén 0.

Trong mdt s6 phuong 4n minh hoa, théng tin chi din thir nhat, théng tin
chi dan thit hai va théng tin chi dan thtr sdu duoc gii qua tin nhin RRC.

Trong mot s6 phuong 4n minh hoa, thong tin chi din tht nhét va théng tin
chi dan thi hai c6 thé duoc ciu hinh va duoc truyén qua cac thong tin RRC khéc

nhau.

Trong budc S402, BS chon mét BWP duogc kich hoat dé nhan di liéu
dudng 1&n dya vao dic diém dich vu cia UE, diéu kién tai cia UE va dung
luong ctia UE, truy van mot bang dé x4c dinh kich thudec RBG cdp mét tuong
ting dua vao BWP, x4c dinh phuong phédp phén b tai nguyén va xéac dinh thong

tin chi dn thi ba va thong tin chi dan thit tu.

Trong mét s phuwong an minh hoa, BS gui théng tin chi dan thi ba dugc
cau hinh dé chi ra BWP duoc kich hoat d3 lya chon; va BS giri thong tin chi din
thir tw duge cAu hinh dé chi ra sir phan bd tai nguyén. S6 lwong cac bit duge yéu
cau boi thong tin chi dan thi tu trong cdc BWP duge kich hoat khéc nhau 13 mét
gi4 tri ¢ dinh.

Vi duy, théng tin chi dan thtr ba chi ra bdn BWP duogc kich hoat qua hai bit,
vi du, 01 chi ra BWP dugc kich hoat thir hai duoc chuyén ddi va/hoic duoc st
dung, s6 luong RB duoc st dung twong ung 13 100, va bang duoc truy van dé
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tim ra kich thuéc RBG duoge st dung twong tmg 1 4. Ngoai ra, diéu kién phan
bd tai nguyén thuc té theo bing théng duge chi dinh qua thong tin chi dan thu tu,
d6 chi tiét phan bb tai nguyén 1a 4 RB.

Trong mét sé phuwong 4n minh hoa, sé lugng bit duge yéu cau boi thong

tin chi dan tht tu duge x4c dinh theo cong thirc sau:

i i Ni
NRB * NRB
II&%?X ({10%2 (l'%G——I (lr—é-—l +1)/ 2)—‘) ] Ill;lg(({{ (};B —l / P_l)
o , hodc, -

trong d6 G 14 kich thuéc RBG cp mot, Vv 1a BW cia BWP duoe kich

5

hoat thtr i, n 14 s lwong cac BWP duoc kich hoat, i va n 13 cac s6 nguyén va P 13

kich thude RBG cép hai, duoc ap dung cho cach phan bb tai nguyén NR 0;

khi { @ 1 12 nhé hon hodc bang 12, gia tri cua kich thudc RBG cép hai

5
la 1; va khi Gl mot gia tri khac, gia tri cta kich thuéc RBG cép hai la 2.

Vi duy, cach phéan bo tai nguyén NR 1 duoc tién hanh, sb lugng bit dugc
yéu cau béi thong tin chi dan thir tr duoc xac dinh bing cong thirc sau, cac bang
thong ctia bdn BWP duoc kich hoat twong tGmg vé6i 50, 100, 25 va 200 RB tuong
mg va céc kich thuéc RBG cdp mét G duoc chi ra 13 2, 4, 1 va 8 twong Gng.

Trong trudng hop nhu vy, s6 bit tdi da duge tinh ra 13 9 bang cong thirc sau:

N TN
log, (| —£& *(| —£& |+1)/2
nlaax({ gz([ = ' ( G } ) )})
Trong mét s6 phuong an minh hoa, néu phan bd tai nguyén ctia BWP
dugc kich hoat da lwa chon khong chiém toan b vung phéan b tai nguyeén, cac

bit cao hon clia cita chuo6i dugc lap day bang cac bit 0.
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Trong mét sd phuong 4n minh hoa, céc bit hgp 18 trong cac bit duoc yéu

cau boi thong tin chi dan thiy tw trong cdc BW BWP khac nhau I3 gén ding.

Trong mét sb phuong an minh hoa, BS chon mot phan ctia cac BWP duoc
kich hoat dua trén mét trong sb céc thong tin sau: dac tinh dich vu cua UE, diéu

kién tai cha UE, diéu kién kha niang cia UE va mdi truong kénh.

Trong budc S403, tin nhin DCI dugc gui, théng tin chi din thir ba va

thong tin chi dan th tr dugc bao gdm trong do.

Trong mét sb phuong an minh hoa, thong tin chi dan tht ba va théng tin

chi dan tht tu duoc giri qua tin nhin DCI.

Trong budc S404, UE nhéan tin nhén RRC va tin nhin DCI, x4c dinh BWP
duoge kich hoat dé truyén dit liéu duong 1én dua vao thong tin chi dan thtr nhét
va thong tin chi dan thi ba, truy vAn bang dua vao thong tin chi dén thit hai dé
thu dugc kich thuée RBG cdp mdt, truy vAn bang dua vio thong tin chi dan thir
sdu dé thu duoc kich thuéc RBG cip hai va gui dit lidu duong 1én trong mot

khung phu dudng 18n tuong tng theo théng tin chi dan thir tur.

Vi du, UE x4c dinh sb luong bit duoc yéu cau boi thong tin chi dan thi tu
bang hai phuong phap, cac bing thong ciia bon BWP dugc kich hoat tuong tng
voi 50, 100, 25 va 200 RB tuong ung, cac kich thuéec RBG cép mot G dugc chi
rala 2, 4, 1 va 8 twong Gng, va cic kich thude RBG cép hai 14 2, 2, 2 va 2 twong
Gmg. Trong trudng hop nhu vay, sé bit tdi da tinh duoc bing cong thire (1) 14 9,
s6 bit t6i da tinh duge bing cong thire (2) 14 13, va UE thuc hién phét hién mu
tin nhén DCI dua vao cac ving phan bd tai nguyén 13 9 bit va 13 bit. Néu Kiém
tra P du Vong (Cyclic Redundancy Check - CRC) thanh céng, cach phan bd tai
nguyén chinh x4c duge xac dinh, vi du, cich phan b tai nguyén 1 duoc tién
hanh. théng tin chi dan thi ba chi ra bén BWP duoc kich hoat qua hai bit, vi duy,

01 chi ra BWP duoc kich hoat thtr hai duge chuyén doi va/hodc duge sir dung,
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n6 duoc xac dinh ring BWP duoc kich hoat thir hai duge sit dung va bang thong
12 100 RB, va bang duoc truy van qua théng tin chi dan tht hai dé thu duoc gia
tri ctia kich thudc RBG cAp mot 12 4, nghia 14 do chi tiét phan bd tai nguyén 13 4
RB. Trong trudng hop nhu vay, UE x4c dinh cic RB cho viée truyén thuc té dit
liéu dudng 1én theo cach phan bd tai nguyén 1, d6 chi tiét phan bd tai nguyén

ctia 4 RB va thong tin chi dan tht tu.

Trong budc S405, dit liéu dudong 1én va tin nhan Théng tin Diéu khién

Puong 1én (Uplink Control Thong tin - UCI) dugc gui.
Phuong an minh hoa 3

Phuong 4n minh hoa ndy d& xu4t mot phuong 4n minh hoa phén b tai
nguyén dudng xudng. Nhu duge chi ra trong Fig. 5, phuong 4n nay bao gdm céc

budce nhu sau.

Trong buée S$501, BS gui tin nhin RRC cho UE, tin nhian RRC bao gbm
thong tin chi dan tht nhéit, théng tin chi dan thir hai, thong tin chi dan thir nim

va thong tin chi dan thir sau.

Trong mdt s6 phuong an minh hoa, thong tin chi dan thir nhat duoc céu
hinh dé chi ra théng bdo BWP duoc kich hoat, va thong tin chi dan thit hai duoc
cAu hinh dé chi ra méot hodc nhiéu nhém kich thuéc RBG cép mot.

Trong mdt sb phuong 4n minh hoa, thong bao BWP duoc kich hoat it nhét
bao gém thong tin BW BWP.

Vi du, théng tin chi din thir nhét chi ra ré'lng UE ¢6 bdn BWP duoc kich
hoat, va cac BW ctia bén BWP dugc kich hoat tuong tmg véi 50, 100, 25 va 200
RB tuong Ung.

Trong mot s phwong 4n minh hoa, mdi nhém kich thuéc RBG cAp mot

trong cac gia tri cia mot hoac nhiéu nhém kich thuée RBG bao gdm nhiéu kich
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thude RBG cap mét, va méi kich thude RBG cap mot tuong ung voi cac BW

BWP khac nhau.

Trong mét sb phuwong 4n minh hoa, mbi quan hé tuong tmg gifta kich
thuéc RBG cép mot va BW BWP tuong tng c6 nghia 1a: kich thuéc RBG clp
mot it nhét bao gé)m mot trong sb céc gia tri sbsau: 1,2,3,4,6,8,10, 11, 12 va

16.

Khi gi4 tri cta kich thudc RBG cép mét 13 1, thi pham vi BW BWP ciia
BWP duoc kich hoat 1a nhé hon hoac béng 31 RB, hoédc nho hon hodc béng 26
RB hogc nho hon hodc bang 22 RB. Khi gia tri cta kich thuée RBG cap mét 13
2, thi pham vi BW BWP cia BWP dugc kich hoat 13 tir 32 dén 62 RB, hoic tir
27 dén 62 RB, hodc tir 23 dén 44 RB. Khi gié tri ctia kich thuéc RBG cap mét 1a
3, thi pham vi BW BWP ctia BWP dugc kich hoat 1a tir 45 dén 66 RB. Khi gia
tri cua kich thuéec RBG cép mot 12 4, thi pham vi BW BWP ctia BWP dugc kich
hoat 1a tr 63 dén 124 RB, hoic tir 67 dén 132 RB. Khi gia tri cda kich thuée
RBG cép mét 1a 6, thi pham vi BW BWP cia BWP dugc kich hoat 1a tir 125 dén
176 RB, hodc tir 67 dén 132 RB. Khi gia tri cua kich thuéec RBG cép mot 1a 8,
thi pham vi BW BWP ctia BWP dugc kich hoat 1a tr 177 dén 248 RB, hodc tir
125 dén 248 RB, hodc tir 125 dén 220 RB, hoac tir 125 dén 227 RB. Khi gi4 tri
cua kich thuéc RBG cép mot 1a 10, thi pham vi BW BWP cia BWP dugce kich
hoat 14 tir 249 dén 275 RB, hoic tir 221 dén 275 RB, hoic tir 228 dén 275 RB.
Khi gid tri cua kich thuéc RBG cdp mot 1a 11, thi pham vi BW BWP ciia BWP
duoc kich hoat 13 tir 249 dén 275 RB. Khi gia tri cta kich thuéc RBG cép mot la
12, thi pham vi BW BWP cia BWP duogc kich hoat 1a tir 133 dén 240 RB. Khi
gia trj cua kich thuéc RBG cép mot 1a 16, thi pham vi BW BWP ciia BWP dugce
kich hoat 1a tir 241 dn 275 RB.

Vi du, hai nhém trong sb cac kich thude RBG cép mot duge chi dinh, nhur
duogc thiy trong Bang 4.
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Bang 4: BW BWP va kich thudc RGB

BW BWP Kich thuéc RBG Kich thuéc RBG
c4u hinh 1 cAu hinh 2

1-26 RB 1 2

27-62 RB 2 4

63-124 RB 4 8

125-220 RB 8 16

221-275 RB 10 20

Trong mot ) phuong an minh hoa, thong bao BWP dugc kich hoat con

bao gdm théng tin vé khoang cach séng mang phu va vi tri.

Trong mot s phuong 4n minh hoa, BS guri thong tin chi dan thir siu, trong
d6 théng tin chi din thir sdu dugc cAu hinh dé chi ra kich thuéec RBG cép hai,

duge 4p dung cho cach phan bd tai nguyén 0.

Trong mot s6 phuong 4n minh hoa, BS gui thong tin chi din thr nim
duoc cau hinh dé chi ra mdt nhém céc kich thuéc RBG ce“ip mot duoc chon, vi
du, chi dinh qua mdt bit, 0 dai dién cho cau hinh 1 duogc chon va 1 dai dién cho
cAu hinh 2 dugc chon. Vi du, théng tin chi dan thr ndm duoc cdu hinh dé bing
0.

Trong mot $6 phuong &n minh hoa, thong tin chi dan thtr nhét, thong tin
chi dan thir hai va thong tin chi dan tht sdu duge gl qua tin nhén RRC.

Trong mot s& phuong 4n minh hoa, théng tin chi dan thir nhat va thong tin
chi din thtr hai c¢6 thé duge cAu hinh va dugc truyén qua cac thong tin RRC khéc

nhau.
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Trong budc S502, BS chon mdt BWP duoc kich hoat dé truyén dit liéu
dudng Xuéng dua vao dac diém dich vu caa UE, diéu kién tai ctia UE va dung
lugng cua UE, truy vAn mét bang dé xéac dinh kich thuéc RBG cap mdt tuong
ung dua vao BWP, x4c dinh phuong phéap phan bd tai nguyén, 1ap ban do dit lidu

va x4c dinh thong tin chi dan thir ba va thong tin chi dn thi tu.

Trong mét s6 phuong an minh hoa, BS giri thong tin chi dan tht ba duge
cAu hinh dé chi ra BWP dugc kich hoat d& lua chon; va BS giri théng tin chi dan
thir tu duge cAu hinh dé chi ra su phan b tai nguyén. S6 lugng céc bit dugce yéu
cau bai théng tin chi dan thi tu trong cac BWP duge kich hoat khéac nhau 12 mét

gia tri ¢b dinh.

Vi dy, thong tin chi din tht ba chi ra bén BWP duoc kich hoat qua hai bit,
vi du, 01 chi ra BWP duoc kich hoat thir hai duoc chuyén dbi va/hodc dugc st
dung, s6 luong RB dugc str dung tuong tmg 1a 100, va bang dugc truy van dé
tim ra kich thuéc RBG dugc sir dung twong tng 13 4. Ngoai ra, diéu kién phan
bd tai nguyén thuc té theo bing thong duoc chi dinh qua thong tin chi dan thir tu,
d6 chi tiét phan bo tai nguyén 1a 4 RB.

Trong mdt s phuong 4n minh hoa, sb lwong bit duge yéu cau boi thong

tin chi dan thir tu dugc xac dinh theo cong thirc sau:

max (lrlog2 ([%_1 * ({%ﬁ-i +1)/ 2)—|)

I=is G <
- ! s hOaCa

| 2]}

b

trong d6 G 1 kich thuéc RBG cip mét, Nis 13 BW ctia BWP dugc kich
hoat thtt i, n 1a sb lwong cac BWP duoc kich hoat, i va n la cac ) nguyén va P la

kich thudc RBG cép hai, duge ap dung cho cach phan b tai nguyén NR 0;



51247 29/56

khi | ¢ | 12 nhé hon hodc bing 12, gi4 tri cia kich thuée RBG cép hai

la 1; va khi ’V Gl mot gia tri khac, gia tri cua kich thuéec RBG cép hai la 2.

Vi duy, cach phén bo tai nguyén NR 1 duogc tién hanh, sb luong bit dugc
yéu cdu béi théng tin chi dan thi tu duge xac dinh bang cong thirc sau, cac biang
thong ctia bdn BWP duge kich hoat trrong tmg véi 50, 100, 25 va 200 RB tuong
g va cac kich thuée RBG cép mét G duge chi ra 13 2, 4, 1 va 8 twong tmg.

Trong trudng hop nhu vay, s bit tdi da duoc tinh ra 1a 9 bang cong thire sau:

log, ([%]*({%é}mﬂ)

Trong mét sb phuong 4n minh hoa, néu phan bd tai nguyén cia BWP

max(

1<i<n

dugc kich hoat da lua chon khong chiém toan b ving phan bé tai nguyén, céc

bit cao hon cua ctia chudi duogc 14p day bang céc bit 0.

Trong mot s6 phuong an minh hoa, cac bit hop 1€ trong céc bit duge yéu

cau béi thong tin chi dan thir tu trong cac BW BWP khac nhau 14 gan ding.

Trong mét sé phuong an minh hoa, BS chon mot phén cua cac BWP duoc
kich hoat dwa tréin mot trong sb cac thong tin sau: dac tinh dich vu cua UE, diéu
kién tai cua UE, didu kién kha nang cua UE va mdi truong kénh.

Trong budc $503, tin nhin DCI va dit liéu duong xubng duoc gii, théng

tin chi dan tht ba va théng tin chi dan tht trr dugce bao gdm trong dé.

Trong mdt sb phuwong 4n minh hoa, théng tin chi dan thir ba va thong tin

chi dan thir tw duoc giri qua tin nhén DCL.
Trong budc S504, UE nhan tin nhan RRC va tin nhin DCI, xéc dinh BWP
duogc kich hoat dé truyén dir liéu dudng xudng dua vao thong tin chi din thi



51247 30/56

nhit va théng tin chi din thi ba, truy vin bang dua vio thong tin chi din thit hai
va thong tin chi dan thr nam dé thu duge kich thuée RBG cp mét, truy van
bang dua vao thong tin chi dan tht sdu dé thu duogc kich thude RBG cép hai va

nhan tuong tmg dit liéu dudng xudng theo thong tin chi dan thir tu.

Vi dy, UE xéc dinh s lugng bit duge yéu cau boi théng tin chi dan thi tu
béng hai phuong phap, cac bang thong ctia bdn BWP dugc kich hoat twong tmg
vai 50, 100, 25 va 200 RB tuong tng, céc kich thuéec RBG cép mot G duogc chi
ra 13 2, 4, 1 va 8 theo thong tin chi dan th nim twong Umg, va cac kich thudc
RBG cép hai 14 2, 2, 2 va 2 tuong tng. Trong trudng hop nhu vay, s bit t6i da
tinh duoc bang céng thirc (1) 12 9, s6 bit téi da tinh dugc bing cong thire (2) 1a
13, va UE thuc hién phat hién mu tin nhin DCI dya vao cic vung phan bd tai
nguyén 13 9 bit va 13 bit. Néu Kiém tra D6 du Vong (Cyclic Redundancy Check
- CRC) thanh cong, cach phan bo tai nguyén chinh xac dugc xac dinh, vi du,
cach phan bd tai nguyén 1 duoc tién hanh. thong tin chi din thir ba chi ra bbn
BWP duoc kich hoat qua hai bit, vi dy, 01 chi ra BWP duogc kich hoat thir hai
duge chuyén doi va/hodc duoc st dung, né duge xac dinh rang BWP dugc kich
hoat thir hai dugc st dung va bang thong 14 100 RB, va bang duogc truy van qua
thong tin chi dan thtr hai dé thu duge gi tri cta kich thuée RBG cap mot 12 4,
nghia 12 d6 chi tiét phan bo tai nguyén 13 4 RB. Trong truong hop nhu vay, UE
xéc dinh cac RB cho viéce truyén thu’cfé dir liéu dudng xubng theo cach phan bd
tai nguyén 1, do chi tiét phan bé tai nguyén cua 4 RB va théng tin chi dan th tu

va nhan dit liéu.

Thoéng qua cidc md tad & trén vé céc ché do trién khai, ngudi c6 trinh do
trung binh trong linh vuc nay cé thé hiéu r6 ring cac phuong phap theo phuong
4n c6 thé duoc thyc hién theo cach két hop phdn mém va nén tang phan cimg
pho théng cin c6 va, tht nhién, cling c6 thé duoc thyuc hién thong qua phan cling,
nhung cach dau 14 phuong thirc duge wu tién hon trong nhiéu trudng hop. Dua

vao cdc hiéu biét nhu vay, cac giai phap k¥ thuat cia sang che, co ban toan bd
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hay timng phan, déng gép vao tinh trang k¥ thuat c6 thé duge thé hién duéi dang
san phdm phan mém. San pham phin mém may tinh dugc luu trit trong phuong
tién luu trit (vi du, Bd nhé Chi Doc (Read-Only Memory - ROM)/B6 nhé Truy
cap Ngau nhién (Random Access Memory - RAM), dia tir va dia quang), bao
odm nhiéu 1énh duoc ciu hinh dé bét thiét bi dau cudi (ma cé thé 13 dién thoai di
dbng, may tinh, may chu, thiét bi mang hodc thiét bi tuong tu) dé thuc hién

phuong phap ctia mét phuong 4n cia sang ché.

MOt phuong 4n cfing d& xudt thiét bi chi dan phan bd tai nguyén, ma duoc
cAu hinh dé thuc hién cac phuong an duge dé cap & trén va céc ché @6 thuc hién
tuy chon. Nhiing gi d3 duoc md ta thi s& khong lap lai chi tiét nira. Vi du, thuat
ngitt "mé-dun” duoge st dung sau day 6 thé 13 sy két hop ciia phan mém va/hodc
phan ctng c¢6 kha ning thuc hién mét chitc ning duge dit trude. Mic du thiét bi
dugc mé ta trong phuong 4an sau tdt hon duoc thuc hién véi phan mém, viéc
thuc hién véi phan cing hodc sy két hop ctia phin mém va phan cing ciing ¢6

thé va c6 thé hiéu duoc.

Fig. 6 1a so dd khéi céu tric cha thiét bi chi ddn phan bb tai nguyén theo

mot phuong 4n cia sang ché. Nhu duge chi ra trong Fig. 6, thiét bi bao gom:

md-dun g thir nhét 62, duoc cAu hinh dé giri thong tin chi dan thir nhét,
trong d6 thong tin chi dan thir nhat duge ciu hinh dé chi ra thong bdo BWP dugc
kich hoat va thong bao BWP dugc kich hoat it nhit bao gém thong tin BW BWP;

va

md-dun giri thtr hai 64, duge cdu hinh dé giri thong tin chi dan thir hai,
trong do6 thong tin chi din thir hai duge cAu hinh dé chi ra mét hodc nhiéu nhém
kich thuéc RBG cép mét, mdi nhom kich thuée RBG cAp mot bao gdm nhiéu
kich thuéc RBG cap mdt, va mdi kich thuéc RBG cip mot tuong tng véi cac
BW BWP khac nhau, trong d6 c6 mbi quan hé twong tng gifta kich thuéc RBG

cap mét va cac BW BWP khéc nhau.
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Théng qua thiét bi dugc thé hién trong Fig. 6, mbi quan hé twong tmg gitra
pham vi BW va gié tri cia kich thudec RBG dugce thiét 1ap & dam bao rang cac
bit hop 18 trong c4c ving phéan bb tai nguyén ctia cac BW khac nhau 13 gan dung,
véan d& vé& do phirc tap phat hién mi DCI do viée st dung cac ving phan bd tai
nguyén c6 cac kich thude khac nhau cho cac BWP c6 cac BW khéac nhau trong
tinh trang k¥ thuat nhu hién nay duoc giai quyét, va dat duge hidu qua k¥ thuat
clia giam do phtrc tap phat hién mu tin nhan DCI.

Trong mdt sé phwong 4n minh hoa, mbi quan hé tuong Gng nay bao gém

gié tri ctia kich thuée RBG cAp mot truc tiép ty 18 thuan voi pham vi BW BWP.

Trong mét s6 phuong 4n minh hoa, méi quan hé twong Gmg nay bao gom:
gia tri cda kich thuéc RBG cép mot bao gém it nhét mot trong s6 céc giatri 1, 2,
3,4, 6,8, 10, 11, 12 va 16; khi gia tri cta kich thuéc RBG cap mét 1a 1, thi
pham vi BW BWP ciia BWP duoc kich hoat 12 cdc RB véi s6 lugng it hon hodc
bing mét trong cac gia tri 31, 26 va 22; khi gid trj cla kich thuéc RBG cép mot
1a 2, thi pham vi BW BWP ctia BWP duoc kich hoat 13 tir 32 dén 62 RB, hodc tir
27 dén 62 RB, hogc tir 23 dén 44 RB; khi gia tri clia kich thuéc RBG cap mot 1a
3, thi pham vi BW BWP ctia BWP dugc kich hoat 1a tir 45 dén 66 RB; khi gia tri
ctia kich thuéc RBG cap mot 13 4, thi pham vi BW BWP ctia BWP dugc kich
hoat 13 tir 63 dén 124 RB, hoic tir 67 dén 132 RB; khi gié tri cia kich thudc
RBG cép mot 14 6, thi pham vi BW BWP ctia BWP dugc kich hoat 1a tir 125 dén
176 RB, hoic tir 67 dén 132 RB; khi gié tri cta kich thuéc RBG cdp mét 1a 8,
thi pham vi BW BWP cia BWP duogc kich hoat 1a tr 177 dén 248 RB, hoic tir
125 dén 248 RB, hoic tlr 125 dén 220 RB, hodc tir 125 dén 227 RB; khi gia tri
cua kich thudc RBG cép mot 14 10, thi pham vi BW BWP cia BWP duoc kich
hoat 1 tir 249 dén 275 RB, hodc tir 221 dén 275 RB, hogc tir 228 dén 275 RB;
khi gia tri cia kich thuéc RBG cAp mot 1a 11, thi pham vi BW BWP ctia BWP
duoc kich hoat 14 tir 249 dén 275 RB; khi gié tri ciia kich thuéc RBG cAp mot 1a
12, thi pham vi BW BWP ctia BWP dugc kich hoat 1a tir 133 dén 240 RB; va khi
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gia tri cua kich thudéc RBG cap moét 13 16, thi pham vi BW BWP ctia BWP dugc
kich hoat 12 tlr 241 dén 275 RB.

Trong mdt sb phuong 4n minh hoa, thiét bi con bao gém mo-dun giri thi
ba, duoc cdu hinh dé gri thong tin chi dan thir ba, trong d6 thong tin chi dan thir
ba dugc ciu hinh d& chi ra mot phén cua cac BWP duoc kich hoat dugc chon tur
cdc BWP dugc kich hoat, va con dugc cAu hinh dé gl thong tin chi dan thtr tu,
trong d6 thong tin chi dan thtr tu diroc cAu hinh dé chi ra sy phan bd tai nguyén
va sb luong bit duoc yéu ciu béi thong tin chi dan thir tu trong cac BWP duogc

kich hoat khac nhau 14 mot gid tri b dinh.

Trong mot sé phuong 4n minh hoa, thiét bi con bao gdm mo-dun giri thir
tu, duoc cAu hinh dé giri théng tin chi din thi nim, trong d6 thong tin chi dan

tht ndm duoc ciu hinh dé chi ra kich thuéc RBG cép hai.

Trong mot sb phuong 4n minh hoa, sb luong bit duoc yéu cau bai thong

tin chi dan tht tw dugc x4c dinh theo cong thirc sau:

1<i<n G

w7}

)

T I
max ( log,( 5@]*({%}1) / 2)])
, hoiic,

trong d6 G 13 kich thuéc RBG cép mot, Nw 13 BW clia BWP dugc kich
hoat thir i, n 14 b lwong cac BWP dugc kich hoat, i van 1a cac ) nguyén va P 1a

kich thuéc RBG cép hai;

khi | 9 | 13 nh6 hon hoéc béng 12, gié tri cua kich thudc RBG cép hai
2]
13 1; vakhi ! 1a 16n hon 12, gia tri cda kich thudec RBG cép hai 1a 2.
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Trong mot sd phwong 4n minh hoa, thiét bi con bao gdm mé-dun giri thir
nim, duge ciu hinh dé giri thong tin chi dan thir sau, trong d6 thong tin chi dan
thr sau dugc cAu hinh dé chi ra mét nhém céce kich thuéc RBG duoc chon tir
nhidu nhém kich thude RBG, va nhiéu rthém kich thuéc RBG dai dién cho cac

muc do phan bd tai nguyén khac nhau.

Trong mdt s6 phuong 4n minh hoa, cac bit hop 1& trong cac bit duge yéu

cAu bdi thong tin chi dan thir tu trong cac BW BWP khac nhau 13 gin dung.

Trong mot sb phuong an minh hoa, thiét bi con bao gé)m mo-dun lua chon,
dugc cAu hinh dé lya chon mot phén trong s6 cac BWP duoe kich hoat dua trén
mot trong sb céc thong tin sau: dac tinh dich vu cua UE, diéu kién tai cua UE,

diéu kién kha nang cia UE va méi truong kénh.

Trong mdt s6 phuong 4n minh hoa, it nhit mot phan cta thong tin trong
thong tin chi din thir nhit, thong tin chi dén thtr hai, thong tin chi din thir nim

va théng tin chi dan tht sdu duoc giri qua tin nhan RRC.

Trong mot sb phuong 4n minh hoa, thong tin chi dan thir ba va/hoic thong

tin chi dan th tu duoc gii qua tin nhin DCI.

Mot phuong 4n cling d& xudt thiét bi nhan chi din phan bd tai nguyén.

Nhu duge chi ra trong Fig. 7, thiét bi nay bao gom:

md-dun nhén thtr nhit 72, duoc ciu hinh dé& nhan thong tin chi din thu
nhat dugc gii boi BS, trong d6 théng tin chi dan thir nhat duoc ciu hinh dé chi
ra thong bao BWP duoc kich hoat va thong bao BWP dugc kich hoat it nhét bao
gbm thong tin BW BWP; va

mé-dun nhan tht hai 74, duoc cau hinh dé nhan thong tin chi dan thir hai
duoc gui boi BS, trong d6 thong tin chi dan tht hai duoc ciu hinh ¢ chi ra mot

hodc nhiéu nhém kich thudc RBG cép mdt, mbi nhém kich thude RBG cép mot
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bao gém nhiéu kich thuéc RBG cp m6t, va mdi kich thuée RBG cAp mét twong
g voi cac BW BWP khac nhau, trong dé ¢6 méi quan hé twong ung giita kich

thuée RBG cap mot va cac BW BWP khac nhau.

Théng qua thiét bi duoc thé hién trong Fig. 7, mdi quan hé tuong tng gitta
pham vi BW va gid tri cua kich thuéc RBG dugc nhan tir BS, dé dam bao ring
cac bit hop 18 trong cac ving phan bo tai nguyén ciia cac BW khac nhau 13 gan
dang, van d& vé& do phtic tap phat hién mu DCI do viée sir dung cac ving phan
b tai nguyén c6 céc kich thude khac nhau cho cac BWP ¢6 cdac BW khac nhau
trong tinh trang k§ thuét nhu hién nay duoc giai quyét, va dat duoc hiéu qua k¥
thudt ctia giam d6 phirc tap phat hién mu tin nhén DCL '

Trong mét sé phuwong 4n minh hoa, mdi quan hé tuong tmg nay bao gom

gié tri ctia kich thude RBG cip mét tryc tiép ty 16 thuan v6i pham vi BW BWP.

Trong mot s6 phuong 4n minh hoa, mbi quan hé tuong ng nay bao gom:
gia tri cua kich thudc RBG cép mot bao gém it nhat mot trong s6 céc giatril, 2,
3,4, 6,8, 10, 11, 12 va 16; khi gia tri cua kich thuéc RBG cép mot 1a 1, thi
pham vi BW BWP ctia BWP duoc kich hoat 13 cac RB véi sf’)‘lu’qng it hon hoac
bing mot trong cac gia tri 31, 26 va 22; khi gid tri ctia kich thuéc RBG cAp mét
la 2, thi pham vi BW BWP ctia BWP dugc kich hoat 1a tir 32 dén 62 RB, hoic tir
27 dén 62 RB, hodc tir 23 dén 44 RB; khi gid tri cta kich thudc RBG cap mét 1a
3, thi pham vi BW BWP ctia BWP dugc kich hoat 1a tir 45 dén 66 RB; khi gid tri
cta kich thude RBG cdp mot 1 4, thi pham vi BW BWP ciia BWP duge kich
hoat 12 tir 63 dén 124 RB, hoic tir 67 dén 132 RB; khi gid tri ctia kich thuéc
RBG cAp mdt 14 6, thi pham vi BW BWP ctia BWP duoc kich hoat 12 tir 125 dén
176 RB, hoic tir 67 dén 132 RB; khi gia tri cia kich thuéc RBG cép mot la 8,
thi pham vi BW BWP ctia BWP duogc kich hoat 1a tir 177 dén 248 RB, hodc tir
125 dén 248 RB, hodc tir 125 dén 220 RB, hodc tir 125 dén 227 RB; khi gia tri
ctia kich thuéc RBG cdp mét 1a 10, thi pham vi BW BWP ctia BWP dugc kich
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hoat 12 tlr 249 dén 275 RB, hodc tir 221 dén 275 RB, hogc tir 228 dén 275 RB;
khi gi4 tri cta kich thude RBG cdp mot 14 11, thi pham vi BW BWP cia BWP
duoc kich hoat 1a tir 249 dén 275 RB; khi gia tri ctia kich thude RBG cép mét 13
12, thi pham vi BW BWP ciia BWP duogc kich hoat la tir 133 dén 240 RB; va khi
gia tri cua kich thuéc RBG cép mot 1a 16, thi pham vi BW BWP cua BWP dugce
kich hoat 13 tir 241 dén 275 RB.

Trong mdt sb phuong 4n minh hoa, thiét bi con bao gdm mé-dun nhén thi
ba, dugc ciu hinh dé nhan thong tin chi dan tht ba dugc gii bsi BS, trong do6
théng tin chi dan tht ba duoc cu hinh dé chi ra mét phan ciia cac BWP duge
kich hoat dugc chon tir cac BWP duge kich hoat, va con duge ciu hinh dé nhén
théng tin chi dén thr tu duoc gui boi BS, trong d6 thong tin chi dan thir tu dugce
cAu hinh d8 chi ra su phéan bd tai nguyén va s luong bit duoc yéu ciu béi thong
tin chi dan thir tu trong cac BWP duoc kich hoat khac nhau 1d mot gia tri cd
dinh.

Trong mot sé phuong 4n minh hoa, thiét bj con bao gdm m6-dun nhan thi
tu, duge ciu hinh dé nhan thong tin chi dan thr nim dugc giri boi BS, trong d6

théng tin chi dan thi ndm duoc cdu hinh dé chi ra kich thudc RBG cép hai.

Trong mot sb phuong 4n minh hoa, sé luong bit duge yéu cau bsi thong

tin chi dan tht tu duge xéc dinh theo cong thirc sau:

Nis || Niw
I%gigx((logz([—zg—l (( G ]-%1)/2)1)

[ %)

9

, hodc,

trong d6 G 1a kich thuéec RBG cép mét, N 1a BW ctia BWP duoc kich

hoat thtr 1, n 14 sb luong cac BWP dugc kich hoat, i van la céc 36 nguyén va P 1a
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kich thudec RBG cép hai;

khi ( @ 1 1a nhé hon hoac bing 12, gié tri cta kich thuéc RBG cp hai

la 1; va khi { @ 1 1a16n hon 12, gi4 tri cua kich thuéc RBG cap hai ¢6 thé 13
2.

Trong mot sd phuong 4n minh hoa, thiét bi con bao gdbm mé-dun nhan thi
nim, duoc cdu hinh @ nhan thong tin chi dan thir sdu dugc gl boi BS, trong d6
thong tin chi dan tht su dugc cdu hinh dé chi ra mot nhém cac kich thuée RBG
duoc chon tir nhiéu nhom kich thude RBG, va nhiéu nhém kich thuéc RBG dai

dién cho céc mtc do phan bo tai nguyén khac nhau.

Trong mét sb phuong an minh hoa, cc bit hop 1é trong céc bit dugc yéu

cAu boi thong tin chi dan tht tu trong cac BW BWP khac nhau 1a gén dung.

Céan lvu ¥ rang mdi mo-dun c6 thé duoc thuc hién qua phan mém hozc
phén ctmg va, néu qua phan cting thi c6 thé duoc thyuc hién, nhung khong bi giéi
han &, béng cach sau: cac mo-dun dugce dinh vi trong ciing bd xr 1y, hodc céc
md-dun duoc dinh vi trong cac b xit 1y khac nhau theo bat ky hinh thirc két hop

tuong Ung nao.

Mot phuong an cia sang ché cling dé xuét phuong tién Iuu trit, ma bao
gbém chuong trinh duoc luu trit, chuong trinh nay chay dé thyc hién bét ky

phuong phép nao néu trén.

Tuy chon, trong phuong an, phuong tién luu trit may bao gbdm, nhung
khong bi gi6i han &, nhiéu phuong tién c6 kha ning luu trit ma chuong trinh
chéng han nhu dia U, ROM, RAM, dia ciing cé thé mang theo dugc, dia tir hodc
dia quang.
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Mot phuong 4n clia séng ché cling dé xuzt by xtr Iy, ma dugc cau hinh dé
chay mot chuong trinh, chuong trinh nay chay ¢ thuc hién céc budc theo bat ky

phuong phép nao néu trén.

Tuy chon, cac vi du cu thé trong phuong an c6 thé vién dan dén céac vi du
dugc mo ta trong cac phuong an dugc dé cap ¢ trén va cac che do thuc hién tuy

chon va s& khong dugce mé ta chi tiét nita trong phuong 4n.

Mot phuong 4n ciia sang ché cling dé xuét BS, ma bao gdbm bd xir Iy va bd
nhé luu trt Iénh thue hién cho bd xit 1y, 1énh nay dugc thyc hién boi b xtr Iy dé
thuc hién cic budc ctia phuong phap duoc ap dung cho BS trong céc phuong an

ctia séng che.

Mot phuong 4n ctia sang ché ciing dé xuét UE, ma bao gom bé xir 1y va bd
nhé Iuu trt 1énh thuc hién cho bd xi 1y, 1énh nay dugc thuc hién bdi bo xir ly dé
thuc hién cac bude cia phuong phap dugce ap dung cho UE trong cac phuong an

cua sang ché.

RO rang rang ngudi c6 trinh do trung binh trong linh vuc nay cn hiéu
réng moi mo-dun hodc mdi bude cua sang ché c6 thé duge thuc hién thdong qua
mét thiét bi may tinh théng thuong. Cac md-dun hodc cac bude nay co thé dugce
tap trung chi trong mot thiét bi médy tinh hoic dugc phan bod trong mét mang
dugce tao thanh tir nhiéu thiét bi may tinh. Trong mat s6 phuong an minh hoa,
céc md-dun hodc cac bude nay c6 thé duge thuc hién bang ma chuong trinh thuc
hién cho céc thiét bi may tinh va nhd vay cé thé duoc luu trit trong mot thiét bi
luu trit dé thyuc hién cung voi cac thiét bi may tinh. Hon nfta, trong mot sb
truong hop, cac bude duogc thé hién hodc duge méb ta co thé duogc thuc hién
trong theo céc trinh tur khéc véi cée trinh ty da duge mo ta & day, hodc co thé tao
thanh nhiéu mé-dun mach tich hop tuong Gng, hoic nhidu mé-dun hoic céc
buéc trong d6 c6 thé tao thanh mdt moé-dun mach tich hop duy nhét cho viéc

thuc hién nhiém vu. Do d6, sang ché khéng bi gidi han béi bat ky su két hop

(5]
e
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phan cing va phan mém nac.

Phan mé ta trén chi 13 phuong 4n minh hoa clia séng ché va khéng nham
giéi han sang ché. Pdi véi ngudi cé trinh @6 trung binh trong linh vuc ndy, sing
ché c6 thé c6 nhidu cai bién va bién thé. Bit ky moi bién doi, thay thé twong
duong, cai tién va cac thir tuong tu duge thuc hién theo nguyén 1y cua séng ché

s& déu nam trong pham vi bao hd cta sang che.
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YEU CAU BAO HO
1. Phuong phap chi din phan b tai nguyén, bao gdm céc bude:

giri, boi Tram Co so (BS), thong tin chi dan thir nhét, trong d6 thong tin
chi dAn thtr nhat dugc cau hinh dé chi ra tin nhén Phin Bang thong (BWP) duoc
kich hoat va théng bdo BWP duoc kich hoat it nhat bao gém thong tin Bang
thong (BW) BWP; va

giri, boi BS, thong tin chi dan thi hai, trong d6 thong tin chi dan thir hai
duge cau hinh dé chi ra mot hogc nhidu nhém kich thuée Nhém Khoi Tai
nguyén (RBG) cip mét, mdi nhém kich thuée RBG cap mot bao gdbm nhiéu kich
thudec RBG cdp mdt, va mdi kich thudc RBG cip mét twong ting véi cac BW

BWP khac nhau,

trong d6 c6 mdi quan hé twong tmg giita kich thuéc RBG cAp mot va cac

BW BWP khac nhau;

giri, béi BS, thong tin chi din thir ba, trong d6 théng tin chi din thi ba
duoc cAu hinh dé chi ra mét phﬁn ciia cdc BWP duoc kich hoat dugce chon tur cac

BWP duoc kich hoat; va

g, boi BS, thong tin chi dan thi tu, trong dé thong tin chi dan thir tu
duoc cAu hinh dé chi ra sy phan b tai nguyén va sb luong bit duge yéu cau boi
thong tin chi dan th tu trong cac BWP dugc kich hoat khac nhau 12 mot gia tri

co dinh.

2. Phuong phép theo diém 1, trong d6 mdi quan hé tuong tmg bao gbm gia tri

cua kich thuéc RBG cép mot truc tiép ty 1€ thudn véi pham vi BW BWP.
3. Phuong phép theo diém 1, trong do

mdi quan hé tuong Gng nay bao gém: gia tri cia kich thuéc RBG cAp mot
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bao g@)m it nhat mot trong sb che giatri1,2,3,4,6,8,10, 11, 12 va 16;

khi gia tri cua kich thudc RBG cép mot la 1, thi pham vi BW BWP cua
BWP dugc kich hoat 1a cac Khéi Tai nguyén (RBs) voi ) lugng it hon hoac

béng mot trong cac gia tri 31, 26 va 22;
khi gi4 tri cta kich thuéc RBG cap mot 1a 2, thi pham vi BW BWP cua

BWP duoc kich hoat 12 tir 32 dén 62 RB, hodc tir 27 dén 62 RB, hoic tir 23 dén
44 RB;

khi gia tri cta kich thudc RBG cip mét 1a 3, thi pham vi BW BWP cla
BWP dugre kich hoat 14 tlr 45 dén 66 RB;

khi gia tri cua kich thuéc RBG cép mot 1a 4, thi pham vi BW BWP cua
BWP dugc kich hoat 13 tir 63 dén 124 RB, hoic tlr 67 dén 132 RB;

khi gid tri cda kich thuéc RBG cép mét 1& 6, thi pham vi BW BWP cua
BWP duoc kich hoat 12 tir 125 dén 176 RB, hoic tir 67 dén 132 RB;

khi gia tri cda kich thudéc RBG cép mot la 8, thi pham vi BW BWP cua
BWP duoc kich hoat 14 tir 177 dén 248 RB, hodc tir 125 dén 248 RB, hoic tir
125 dén 220 RB, hodc tir 125 dén 227 RB;

khi gia tri cia kich thuéc RBG cép mot 13 10, thi pham vi BW BWP cua
BWP duoc kich hoat 13 tir 249 dén 275 RB, hodc tir 221 dén 275 RB, hoic tir
228 dén 275 RB;

khi gi tri clia kich thuéc RBG cip mot 1a 11, thi pham vi BW BWP cua
BWP dugc kich hoat 12 tir 249 dén 275 RB;

khi gig tri cia kich thuéc RBG cép mot 1a 12, thi pham vi BW BWP cua
BWP duoc kich hoat 14 tir 133 dén 240 RB; va

khi gi tri ciia kich thude RBG cép mét 1a 16, thi pham vi BW BWP cua

g
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BWP dugc kich hoat 1a tir 241 dén 275 RB.
4. Phuong phap theo diém 1, con bao gém burdc:

gtri, boi BS, thong tin chi dan thi ndm, trong d6 thong tin chi dan thit ndm

duge cAu hinh dé chi ra kich thude RBG cp hai.

5. Phuong phap theo diém 1, trong d6 s6 lugng cac bit duoc yéu cau boi thong

tin chi dan thr tu dugc xac dinh theo cong thirc sau:

oo ez |+ | Nes
rrlig;x({logz([ G} ({ G }rl)/ 2)}) )
, hodc,

)7

|
9

max([
I<i<n

trong d6 G la kich thuéc RBG cép mot, N 13 BW ciia BWP duogc kich
hoat thtr 1, n 14 sb lugng cac BWP duge kich hoat, 1 van la cac 36 nguyén va P la

kich thude RBG cép hai;

p@

khi | @ ' 12 nho hon hodc bing 12, thi gia tri cta kich thude RBG cép
5

hai la 1; va khi @ | 13 16n hon 12, thi gid tri ctia kich thuée RBG cép hai 1a

2.

6. Phuong phap theo diém 1, con bao gom:

giri, boi BS, thong tin chi dén thir sau, trong d6 théng tin chi dAn thr sau
duoc cu hinh @& chi ra mot nhém cac kich thuée RBG duge chon tir nhiéu
nhém kich thuéc RBG, va nhidu nhém kich thuée RBG dai dién cho cac mire do
phan bd tai nguyén khac nhau.
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7. Phuong phép theo diém 1, trong d6:

cac bit hop 18 trong cac bit dugc yéu cau béi thong tin chi dan thi tu trong

cac BW BWP khéc nhau 13 gan ding.
8. Phuong phap theo diém 1, trong d6

BS chon mot phﬁn cua cac BWP dugc kich hoat dyua trén mdt trong s6 céc

thong tin sau:

dac tinh dich vu cta Thiét bi Nguoi dung (UE), diéu kién tai cua UE, diéu

kién kha ning cua UE va mdi truong kénh.
9. Phuong phap theo diém 1, 4 hoac 6, trong do

BS giri {t nhat mét trong cac théng tin chi dan sau qua tin nhén Kiém soat

Tai nguyén Khong gidy (RRC):

théng tin chi din thi nhét, thong tin chi dan thi hai, thong tin chi din thi

nam va thong tin chi dan tht sau.
10. Phuong phép theo diém 1, trong dé

BS gui thong tin chi din th& ba va/hodc thong tin chi dan tht tu qua tin
nhén Théng tin Piéu khién Puong xubng (DCI).

11. Phuong phap nhéan chi dan phan b tai nguyén, bao gbm:

nhén, béi Thiét bi Ngudi ding (UE), théng tin chi dan tht nhat dugc g
bodi Tram Co s6 (BS), trong d6 théng tin chi din thir nhat duge cAu hinh dé chi
ra tin nhén Phin Bang thong (BWP) duge kich hoat va théng bdo BWP dugc
kich hoat it nhat bao gbm thong tin Bing thong (BW) BWP; va

nhén, boi UE, théng tin chi dan thr hai duge gii bsi BS, trong d6 thong

tin chi dan th hal duge cau hinh dé chi ra mét hodc nhi€u nhom kich thude

4
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Nhém Khéi Tai nguyén (RBG) cdp mét, mdi nhém kich thuée RBG cap mot
bao gdm nhiéu kich thude RBG cp mot, va mbi kich thuée RBG cap mot timng
ung voi cac BW BWP khéc nhau,

trong d6 c6 mdi quan hé tuwong tng gifta kich thuéc RBG cAp mot va céc

BW BWP khac nhau;

nhén, béi UE, thong tin chi dan thir ba duge giri béi BS, trong d6 thong tin
chi dan tht ba duogc cau hinh dé chi ra mét phﬁn cua cac BWP duogc kich hoat
duoc chon tir cdc BWP dugc kich hoat; va nhan, boi UE, thong tin chi dan thi tu
dugc gl boi BS, trong d6 thong tin chi dan thir tu duge cAu hinh dé chi ra su
phan bb tai nguyén va sb luong bit duge yéu cau boi théng tin chi din thir tu

trong cac BWP duoc kich hoat khéac nhau 1a mot gié tri c¢d dinh.

12. Phuong phéap theo diém 11, trong d6 mbi quan hé twong Gmg bao gom gié tri

cua kich thuéc RBG cép mot truce tiép ty 1€ thuan v6i pham vi BW BWP.

13. Phuong phap theo diém 11, trong d6 mbi quan hé twong tmg bao gdm: gia tri
cua kich thudéc RBG cép mot bao gém it nhat mot trong s6 céc giatri 1, 2, 3, 4,

6,8,10, 11,12 va 16;

khi gi tri cta kich thuéc RBG cap mdt 1a 1, thi pham vi BW BWP ctia
BWP duoc kich hoat 1a cac Khéi Tai nguyén (RBs) véi sé luong it hon hodc

bang mot trong cac gié tri 31, 26 va 22;

khi gié tri cua kich thudc RBG cép mot 1a 2, thi pham vi BW BWP cua
BWP duogc kich hoat 12 tir 32 dén 62 RB, hodc tir 27 dén 62 RB, hoic tir 23 dén
44 RB;

khi gia tri cta kich thuéc RBG cap mét 14 3, thi pham vi BW BWP cua
BWP dugc kich hoat 1a tir 45 dén 66 RB;

khi gié tri cua kich thudec RBG cép mot 1a 4, thi pham vi BW BWP cua

3
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BWP duoc kich hoat 14 tir 63 dén 124 RB, hoic tir 67 dén 132 RB;

khi gi4 tri cua kich thuée RBG cp mét 13 6, thi pham vi BW BWP cua
BWP dugc kich hoat 14 tir 125 dén 176 RB, hoic tir 67 dén 132 RB;

khi gi tri cua kich thuéc RBG cip mét 13 8, thi pham vi BW BWP cua
BWP dugc kich hoat 1a tir 177 dén 248 RB, hodc tir 125 dén 248 RB, hoic tir
125 dén 220 RB, hodc tir 125 dén 227 RB;

~ khi gia tri cua kich thuéc RBG cdp mot 13 10, thi pham vi BW BWP cuia
BWP duoc kich hoat 12 tir 249 dén 275 RB, hodc tir 221 dén 275 RB, hoac tir
228 dén 275 RB;

khi gi4 tri cta kich thuéc RBG cép mét 1a 11, thi pham vi BW BWP ciia
BWP dugc kich hoat 12 tir 249 dén 275 RB;

khi gia tri ctua kich thuéc RBG cAp mot 13 12, thi pham vi BW BWP ctia
BWP duoc kich hoat 13 tir 133 dén 240 RB; va

khi gia tri ctia kich thuéc RBG cap mot 13 16, thi pham vi BW BWP cua
BWP duoc kich hoat 12 tir 241 dén 275 RB.

14. Phuong phap theo diém 11, con bao gom:

nhén, bdi UE, thong tin chi din thir nim dugc giri boi BS, trong d6 thong
tin chi dan thir nam duogc cu hinh d chi ra kich thude RBG cap hai.

15. Phuong phap theo diém 11, trong d6 sb luong cac bit duge yéu ciu boi

thong tin chi dan thi tu dugc xé4c dinh theo cong thirc sau:

max({logz ([ﬂ'i]*{%@]ﬂ)/z)

)
1<i<n G |

, hodc,
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Nes
o] 7)

9

i

trong d6 G 1 kich thuéec RBG cép mot, Ve 1a BW ctia BWP dugc kich
hoat thit 1, n 12 s6 lugng cac BWP duogc kich hoat, 1 van 1a cac ) nguyén va P 1a

kich thuéc RBG cép hai;

khi { @ | 1a nhé hon hodic bang 12, gi4 tri cta kich thudc RBG cap hai

la 1; va khi [ Y 1 1a1énhon 12, gia tri ctia kich thuéc RBG cap hai 12 2.
16. Phuong phap theo diém 11, con bao gdm:

nhan, béi UE, thong tin chi dan thir sdu duoc giri boi BS, trong d6 théng
tin chi dan thit sdu duge cAu hinh dé chi ra mot nhém céc kich thuéc RBG duge
chon tir nhiéu nhom kich thuée RBG, va nhiéu nhom kich thude RBG dai dién

cho cac mirc o phan b0 tai nguyén khéc nhau.

17. Phuong phép theo diém 11, trong d6 céac bit hop 1é trong cac bit dugc yéu
cAu bai thong tin chi dn thi tu trong cac BW BWP khac nhau 13 gan dang.

18. Thiét bi chi din phan b tai nguyén, duoc 4p dung cho Tram Co s& (BS) va

bao gom:

md-dun gui thtr nhat, duoc cAu hinh dé giri thong tin chi dan tha nhat,
trong d6 thong tin chi dan thtr nhit dwoc cdu hinh dé chi ra tin nhin Phan Bing
thong (BWP) dugc kich hoat va thdng bdo BWP duge kich hoat it nhét bao gdm
thong tin Bang thong (BW) BWP; va

md-dun giri thir hai, dugc cAu hinh dé giri théng tin chi dan thir hai, trong

do thong tin chi dan tha hai duge ciu hinh dé chi ra mét hodc nhiéu nhém kich

~


CVH140
Textbox
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thude Nhém Khéi Tai nguyén (RBG) cip mét, mdi nhém kich thude RBG cép
mdt bao gdm nhiéu kich thude RBG cap mét, va mdi kich thuée RBG cdp mot
twong g v6i cac BW BWP khéc nhau, trong d6 c6 mdi quan hé twong tmg

gifta kich thudc RBG cip mot va cac BW BWP khac nhau;
trong d6 thiét bi chi dan phan bd tai nguyén con duge cdu hinh dé:

giri théng tin chi dan thi ba, trong d6 thong tin chi dan thi ba dugc céu
hinh dé chi ra mét phﬁn cua cac BWP duoc kich hoat dugce chon tir cac BWP

duoc kich hoat; va

giri théng tin chi dan tht tu, trong d6 théng tin chi dan thi tu duoc cau
hinh dé chi ra sy phén bb tai nguyén va sb bit duogc yéu cau boi théng tin chi dan

thir tu trong cac BWP dugc kich hoat khac nhau 14 mdt gid tri c¢d dinh.

19. Thiét bi theo diém 18, trong d6 mbi quan hé twong tmg bao gdm gié tri cla

kich thude RBG cap mét truc tiép ty 1é thusn v6i pham vi BW BWP,

20. Thiét bi theo diém 18, trong d6 mdi quan hé twong tng bao gdm: gié tri cua
kich thuéc RBG cép mot bao gém {t nhat mot trong 36 céc gidtri 1,2, 3, 4,6, 8,
10, 11, 12 va 16; |

khi gia tri cua kich thudec RBG cép mot 1a 1, thi pham vi BW BWP cua
BWP duogc kich hoat 13 cac Khdi Tai nguyén (RBs) v6i sb luong it hon hodc

bang mot trong cac gia tri 31, 26 va 22;

khi gid tri cta kich thudéc RBG cép mét 1a 2, thi pham vi BW BWP ctia
BWP duoc kich hoat 13 tir 32 dén 62 RB, hodc tlr 27 dén 62 RB, hoic tlr 23 dén
44 RB;

khi gia tri cda kich thuéec RBG cép mét 1a 3, thi pham vi BW BWP cua
BWP duogc kich hoat 1 tir 45 dén 66 RB;
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khi gia tri cta kich thude RBG cip mét 13 4, thi pham vi BW BWP cua
BWP duoc kich hoat 14 tir 63 dén 124 RB, hoic tr 67 dén 132 RB;

khi gié tri cta kich thuéc RBG cép mét 14 6, thi pham vi BW BWP ciia
BWP duoc kich hoat 1 tlr 125 dén 176 RB, hodc tlr 67 dén 132 RB;

khi gia tri cta kich thuéc RBG cdp mét 1a 8, thi pham vi BW BWP cia
BWP dugc kich hoat 1a tir 177 dén 248 RB, hodc tir 125 dén 248 RB, hodc tir
125 dén 220 RB, hodc tir 125 dén 227 RB;

khi gia tri cta kich thudc RBG cdp mét 1a 10, thi pham vi BW BWP cila
BWP duge kich hoat 12 tir 249 dén 275 RB, hodc tir 221 dén 275 RB, hodc tir
228 dén 275 RB;

khi gié tri cta kich thudc RBG cép mdt 1a 11, thi pham vi BW BWP cua
BWP dugc kich hoat 12 tlr 249 dén 275 RB;

khi gid tr1 cua kich thuéc RBG cép mdt 12 12, thi pham vi BW BWP cua
BWP duoc kich hoat 12 tir 133 dén 240 RB; va

khi gia tr1 cua kich thuéc RBG cép mot 1a 16, thi pham vi BW BWP cua
BWP dugc kich hoat 12 tir 241 dén 275 RB.

21. Thiét bi nhan chi din phan bé tai nguyén, dugc 4p dung cho Thiét bi Nguoi
dung (UE) va bao gbém:

mé-dun nhan tha nhit, dugc cdu hinh dé nhén théng tin chi dan thi nhat
duge gii bai Tram Co s& (BS), trong do6 thong tin chi din tht nhat duge ciu
hinh dé chi ra tin nhin Phin Bing théng (BWP) dugc kich hoat va thong bao
BWP duoc kich hoat it nhat bao gbm thong tin Bing thong (BW) BWP; va

mod-dun nhén th hai, dugc cau hinh dé nhén thong tin chi dan th(t hai

dugc gui boi BS, trong dé théng tin chi dAn thit hai duoc cAu hinh dé chi ra mot
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hogc nhiéu nhém kich thude Nhém Khoi Tai nguyén (RBG) cdp mot, mdi nhém
kich thuéc RBG cép mét bao gom nhiéu kich thuée RBG cdp mét, va mdi kich
thudec RBG cap mot tuong tmg véi cac BW BWP khéc nhau,

trong d6 c6 mdi quan hé twong tmg gifta kich thuéc RBG cip mot va céc

BW BWP khac nhau;
trong do thiét bi nhan thong tin chi can con duoc chu hinh dé:

nhan thong tin chi dan tht ba duge gl boi BS, trong dé thong tin chi dan
tht ba duoe cAu hinh dé chi ra mét phén trong cac BWP duogc kich hoat duoc
chon tir cac BWP duoc kich hoat; va nhén thong tin chi dan thi tu duoc giri béi
BS, trong d6 thong tin chi din tht tu duoc cdu hinh ¢ chi ra su phan bd tai
nguyén va sb bit dwoc yéu ciu béi thong tin chi dan thir tu trong cac BWP duogc

kich hoat khac nhau la mét gia tri ¢b dinh.

22. Thiét bi theo diém 21, trong d6 mdi quan hé twong tmg bao goém gia tri cua

kich thudéec RBG cép mot truc tiép ty 1€ thuan véi pham vi BW BWP.

23. Thiét bi theo diém 21, trong d6 mdi quan hé twong tmg bao gdm: gia tri clia
kich thudc RBG cip mot bao gdm it nhat mot trong so6 cac gid tri 1, 2, 3, 4, 6, 8,
10, 11, 12 va 16;

khi gia tri cta kich thuéec RBG cdp mot 13 1, thi pham vi BW BWP cla
BWP duoc kich hoat 13 cac Khéi Tai nguyén (RBs) véi s6 lugng it hon hoic

bang mot trong cac gia tri 31, 26 va 22;

khi gia tri cta kich thuéc RBG cdp mot 1a 2, thi pham vi BW BWP ctia
BWP duoc kich hoat 1 tir 32 dén 62 BB, hoic tr 27 dén 62 RB, hoic tir 23 dén
44 RB;

khi gi4 tri cta kich thuéc RBG cp mét 12 3, thi pham vi BW BWP cua
BWP duoc kich hoat 14 tlr 45 dén 66 RB;

10



51247 50/56

khi gia tri cta kich thuéc RBG Cép mot 12 4, thi pham vi BW BWP cua
BWP duoc kich hoat 14 tir 63 dén 124 RB, hodc tir 67 dén 132 RB;

khi gi4 tri cta kich thuéec RBG cp mét 1 6, thi pham vi BW BWP cuia
BWP dugec kich hoat 14 tir 125 dén 176 RB, hodc tlr 67 dén 132 RB;

khi gié tri cta kich thudc RBG cip mét 1a 8, thi pham vi BW BWP clia
BWP duoc kich hoat 13 tir 177 dén 248 RB, hodc tir 125 dén 248 RB, hodc tir
125 dén 220 RB, hodc tir 125 dén 227 RB;

khi gid tri cua kich thuéec RBG cip mét 1a 10, thi pham vi BW BWP cila
BWP duoc kich hoat 13 tir 249 dén 275 RB, hoic tir 221 dén 275 RB, hodc tir
228 dén 275 RB;

khi gi4 tri ctia kich thuéc RBG cap mét 1a 11, thi pham vi BW BWP cua
BWP duoc kich hoat 14 tir 249 dén 275 RB;

khi gia tri ctia kich thuéc RBG cap mot 13 12, thi pham vi BW BWP clia
BWP duoc kich hoat 1 tlr 133 dén 240 RB; va

khi gi4 tri ctia kich thuéc RBG cap mét 1a 16, thi pham vi BW BWP cia
BWP dugc kich hoat 12 tir 241 dén 275 RB.

24. Phuong tién luu trt, bao gdm chuong trinh dugc luu trit, trong d6 chuong
trinh duoc cAu hinh dé thuc hién, khi khi chay, phwong phép theo diém bt ky tir
1 dén 10,

25. Phuong tién luu trlt, bao gém chuong trinh dugc luu trit, trong do chuong
trinh duwoc cAu hinh dé thuc hién, khi khi chay, phuong phép theo diém bat ky tir
11 dén 17.

26. Tram Co sé (BS), bao gém bd xir Iy va bo nhé Iuu trit 1énh thue hién cho bd

xu ly, 1énh néy duoc thuc hién bdi bd xit ly dé thuc hién céc budc cia phuong

i1
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phap theo diém bat ky tir 1 dén 10.

27. Thiét bi Ngudi ding (UE), bao gébm bd xit 1y va bd nhd luu trit 1énh thuc
hién cho bd xr Iy, 1énh nay duoge thuc hién béi bd xt 1y dé thuc hién cac bude

ctia phuong phép theo diém bat ky tir 11 dén 17.

12
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SB gtri thong tin chi dén thi nhét, trong a6 thdng tin chi dan thi nhét
dwgc céu hinh dé chi ra thong béo BWP dwoc kich hoat va " <102
théng bao BWP duwoc kich hoat it nhét bao gébm théng tin BW BWP

A

BS gt thong tin chi dan th hai, trong d6 théng tin chi dan th(r hai dwoc céu

hinh dé chi ra mét hoac nhiéu nhom kich thuéc RBG cép mét, mo; nhom
" s104

céc kich thwédc RBG cap mot bao gébm nhiéu kich thwdc RBG cép mét va

moi kich thwdc RBG cédp mot twong (rng véi cac BW BWP khac nhau, trong dé
c6 mdi quan hé twong (ng gilra cac kich thwdc RBG cép mdt va cac BW BWP
khac nhau

Fig. 1

ther nhét dwoc clu hinh dé chi ra théng bao BWP dwoc kich hoat va théng bao
BWP dwaoc kich hoat it nhét bao gém théng tin BW BWP

A4

UE nhén théng tin chi dan th hai dwoc glri bdi BS, trong d6 thong tin chi dan
thu’ hai duwoc céu hinh @& chi ra mét hoac nhiéu nhom kich thwdc RBG

cap mot, mbi nhém kich thude RBG cap mét bao gém nhiéu kich thuéc RBG
cép mét, va mdi kich thwéc RBG cép mét twong tng véi cac BW BWP khac
nhau, trong d6 c6 méi quan hé twong (rng gilra kich thuéc RBG cap métva

UE nhan théng tin chi d4n thir nhat dwoc gl bdi BS, trong d6 théng tin chi dan
2 thong béo " $202

cac BW BWP khac nhau

Fig. 2
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BS UE

$301: Gwi tin nhédn RRC bao gom
théng tin chi dan thir nhat va

thoéng tin chi dan thiv hai q

$302: Chon BWP duoc kich hoat dé truyén
di¥ lidu dwong xudng dwa vao dic diém
dich vu ctia UE, diéu kién tai cia UE va dung
lwong cia UE, truy van bang dé xac dinh
kich thwéc RBG cap mdt twong (rng dya vao
BWP, xac dinh phwong phap phan b
tai nguyén, 1ap ban d6 dir liéu va xac dinh
thdng tin chi dan thir ba va théng tin chi dan
tho tw

$303: Giri tin nhan DCI va dir liéu
duwong xudng, théng tin chi dan th ba
va thong tin chi dan th v dwoc bao <
gdbm trong do6

$304: UE nhén tin nhdn RRC va tin nhan DCI, xéc
dinh BWP duoc kich hoat dé truyén di liéu dwong
xubng dua vao thong tin chi dén thir nhat va thong tin
chi dan thi ba, truy van bang dwa vao thdng tin chi
dan the hai dé thu dwoc kich thwéc RBG cap mét
truy van bang dua vao théng tin chi dan thr sau gé
thu dwoc kich thwéc RBG cép hai va nhéan twong
ng di lidu dwdng xudng theo théng tin chi dan
thir tw

l

Fig. 3



51247 54/56

BS UE

S401: Gi tin nhan RRC bao gom
thong tin chi dan thir nhat va
théng tin chi dan thir hai

S402: Chon BWP duoc kich hoat @& nhan
d¥ liéu dwong lén dya vao dac tinh dich vu
chia UE, diéu kién tai cia UE va dung luvong

ctia UE, truy v&n bang dé xac dinh kich thuéc
RBG cép mét twong ng dwa vao BWP, xac
dinh phuong phap phéan bé tai nguyén, 1ap
ban d& di¥ lidu va xac dinh théng tin chi dan
thr ba va théng tin chi dan thir tw

S403: Gwi tin nhan DCI bac gom
théng tin chi dan thir ba va thdng tin q
chi dan thir tw

S404: UE nhan tin nhdn RRC va tin nhan
DCI, xac dinh BWP duoc kich hoat dé truyén
div liéu dwng I1&n dwa vao théng tin chi dan
th(r nhat va thdng tin chi dan thi ba, truy van
bang dwa vao théng tin chi d&n thir hai dé thu
dworc kich thuwdc RBG cp mét, truy van bang duwa
vao théng tin chi dan thir sau @& thu dwoc kich
thuwdc RBG cép hai va givi di? liéu dwdng 1én
trong khung phu dwdng 1én twong &ng theo
thong tin chi dan thi tw

2405: Gri dir iéu dwéng Ién va tin nhan UC

Fig. 4
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BS UE

§501: Gl tin nhan RRC bao gém

thong tin chi dan thir nhéat, théng tin
chi dan thir hai, théng tin chi dan

thir ném va théng tin chi dan th sau >

S502: Chon BWP duoc kich hoat dé
truyén dtb liéu duong xudng dya vao
dac diém dich vu clia UE, diéu kién tau
ctia UE va dung lwong cua UE, truy vén
béng dé xéac dinh kich thwéc RBG cép
mdt twong rng dya vao BWP, xac dinh
phwong phép phan bd tai nguyén, 1ap
ban do dir liéu va xac dinh thdng tin chi
dan thir ba va thdng tin chi dan thé tw

S503: Gwvi tin nhan DCI va dif liéu
dwdng xudng, thong tin chi dan thir
ba va théng tin chi dan thi tw »

$504: UE nhan tin nhan RRC va tin nhén DCI, xac dinh
BWP dwoc kich hoat dé truyén div liéu dwong xuong
dwa vao thong tin chi dan thir nhat va théng tin chi dan
the ba, truy van bang dua vao théng tin chi dan thi» hai
va théng tin chi dan th¢» nam dé thu duoc kich thwéc RBG
cap mét, truy van bang dua vao théng tin chi dan thi sau
dé thu dworc kich thu’cyc RBG cép hai va nhan twong &ng
dir liéu dwong xudng theo thdng tin chi dan thir tw

Fig. S
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. 62
Mao-dun giri thir nhat /

64
Ma-dun glvi thr hai /

Fig. 6

)
M&-dun nhan thi nhét e

74
M&-dun nhan thi hai /

Fig. 7
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