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(57) Séng ché dé cp t6i phuong phéap va thiét bi d& xac dinh kich thuéce khdi van
chuyén (TBS), vat ghi doc dugc bang may tinh va chip dé cai thién tbc d6 truyén tin
hiéu cua hé théng. Phuong phép xac dinh TBS bao gdm céc budc: x4c dinh, dya trén
MCS tuong Gng v&i kénh phat rong va tai nguyén mién tan sd dugc chiém gift béi kénh
phat rong, TBS twong tmg theo cach thirc bat ky trong sd cac cach thirc sau day: x4c
dinh chi s TBS dua trén chi s6 cia MCS va bang thir nhét, xac dinh bién trung gian
thir nhit dua trén chi 6 TBS, tai nguyén mién tan s, va bang thir hai, va x4c dinh TBS
dwra teén bién trung gian thir nhat va bang thit ba, trong d6 bang thir ba c6 lién hé twong
ung gitta TBS va bién trung gian thir nhat, bang thir ba twong tmg véi bang TBS trong
d6 sb luong clia cc ting ma khbi van chuyén duoc thiét 14p 4nh xa v&i 13 16n hon 1,
va sb luong ctia cac tAng ma khéi van chuyén mang trén kénh phat rong thir nhat dugc
thiét 1ap anh xa véi 1a 1; xac dinh bién trung gian th hai dua trén chi s6 TBS da xé4c
dinh, tai nguyén mién tan sd, va bang thit hai, va xac dinh TBS dua trén bién trung gian
tht hai va hé s ty 1€, trong do hé sb ty 1€ nay 16n hon 1; hoac xac dinh ) luong cia
cac RE dua trén tai nguyén mién tn sb, va xac dinh TBS dua trén ) lugng ctia cac RE

va chi s6 cua MCS.

51

Thiét bi truyén théng xac djnh, dwa trén k§ thudt didu bién vi mi héa (MCS)
twong (ng véi kénh phat réng thiy nhat va tai nguyén mién tin sb duoc
chiém gitr bél kénh phat réng thir nhat, kich thwae khai viin chuyén (TBS)
twong g véi kénh phat réng thir nhit thee mét hode nhisu cach thire sau
diy:

N !

Thiét b truyén théng xédc dinh chi
56 TBS thir nhat dwa trén chi sé
ciia MCS va bang thir nhit, xdc

| dinh bién trung gian thir nhat dwa | | Thiét bf truyén théng xac

trén chi & TBS thir nhét, tal

| nguyén mign tin s6, va bang thir

hai, va xac dinh TBS dya trén
bién trung gian thir nhit va bang
hir ba, trong dé bang thir nhat co
li&n hé twomg teng gilra chi sé
MCS va chi b TBS, bing thir hai
&6 lidgn hi tweng Ong glika @i
nguyén mién tin sb, chi 6 TBS,
va bign trung gian thir nhit, bang
thi¥ ba cd lién h§ twong (ng gilka
TBS va bién trung gian thi nhit,
bang thir ba twreng ng véi bang
TBS trong dé s6 lwgng cua céc
thng ma khéi van chuyén duge
thiét 1p dnh xa véd 13 16n hon 1
vi 26 lugng eda cde thng ma khoi
véin chuyén mang trén kénh phat
rong thir nhit dwge thidt I3p dnh
Xavdlat

dinh chi s TBS thir nhét
dya trén chi 56 cia MCS
va bang thir nhit, xdc
dinh bién trung gian thir
hal dua trén chi s6 TBS
thir nhét, tal nguyén
mién tin s6, va bang thiy
hai, va xdc dinh TBS dya
trén bién trung gian thir
hai va h§ s6 ty 1§ thir
nhit, trong d6 hé s ty 1§
thir nhat nay Ién hon 1

Thiét bj truyén
théng xdc dinh
56 lwgng cia céc
RE dya trén ti
nguyén mién tin
56, va xdc djinh
TBS dya trén sé
Iwgng cla cac
RE va chiséd coa
MCS

Fig.4
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Linh vwe k§ thuat dwge dé cap

Sang ché dé cp tdi linh vuc clia cong nghé truyén thong khong dy, va cu thé
hon, sang ché d& cép t6i phuong phap va thiét bi dé xac dinh kich thuédce khéi van
chuyén (TBS), vat ghi doc dugc bang may tinh va chip.
Tinh trang kff thuit ciia sing ché

Pé hd tro mang don tan dich vu phat rong va da hudng da phuong tién (MBSFN:
Multimedia Broadcast multicast service Single Frequency Network) nhdm cung cip
dich vu phét rong cho thiét bi ngudi dung (UE: User Equipment) trong ving phil song
16n hon, muc cong tac (WI: Work Item) méi, nghia 13, hé théng phét rong mat dat thé
hé th nim trén co s& LTE (5G: 5th Generation) dugc dua ra trong hé thng tién hoa
dai han (LTE: Long Term Evolution) phién ban (R: Release) 16, trong d6 mét trong
nhitng muc cdng tac quan trong 14 su chudn héa ctia than sé (Numerology) méi c¢6 do
dai tién t6 tudn hoan (CP: Cyclic Prefix) vuot qua 300 ps. Nhu dugc thé hién trén Fig.1,
ky hiéu don kénh phan tdn truc giao (OFDM: Orthogonal Frequency Division
Multiplexing) hoan chinh ¢6 CP va ky hiéu OFDM.

Khi d6 dai ctia khung phu hién ¢6 1a 1 ms, UE xéc dinh bac diéu bién va chi sb
TBS dua trén bang thir nhét va chi s6 MCS ctia kénh da hudng vét Iy (PMCH: Physical
Multicast Channel) va duoc thiét 1ap & tang cao hon. Bang thir nhit thé hién lién hé
tuong tmg gitta chi s6 MCS, bac diéu bién, va chi sé TBS. UE xéc dinh TBS dua trén
chi s TBS, s luong cua cac khéi tai nguyén (RB: Resource Block), va bang thi hai.
S6 luong cua cac RB 1a téng sé lugng cua cac RB lién két xudng (DL: Downlink).
Bang thit hai thé hién lién hé twong Gmg gitra chi sé TBS, s6 luong cuia cac RB, va TBS.

D6 dai CP cua than sb méi duoc gidi thiéu trong phién ban R16 WI vuot qué
300 ps, do dai cua ky hi€u ngoai trr CP vuot qua 2,4 mili gidy (ms), va do dai ctia toan
bo ky hiéu OFDM vuot qua 2,7 ms. Trong truong hgp nay, do dai ciia khung phu vuot
qua 2,7 ms va 13 16n hon khung phu hién c6 trong hé théng LTE ¢6 d6 dai la 1 ms. Tuy
nhién, lugng dir li€u duoc truyén trong pham vi 1 ms dugc xac dinh theo céach thtc
thong thuong. D6i véi than sb c6 ky hidu d6 dai vuot qua 1 ms, luong dit liéu duoc
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thiét 14p theo cach thong thudng 14 lwong dit liéu t6i da duoc truyén trong pham vi 1
ms. Vi vay, TBS duoc thiét lap br?mg cach st dung than s6 c6 ky hiéu d6 dai vuot qua
1 ms trong MBSFN 14 tuong d6i nho, va luong dit liéu duge truyén trong timg khung
phu 13 twong d6i nho, vi thé han ché téc d6 truyén tin hiéu ctia hé théng.

Ban chit k§ thuit ciia sang ché

Séang ché dé cap t6i phuong phép va thiét bi dé xac dinh kich thude khéi van
chuyén (TBS) dé giai quyét van d 1a tbc d6 truyén tin hidu ctia hé théng bi han ché
theo cong nghé thong thuong.

Theo khia canh thir nhat, sang ché dé xuét phuong phap xac dinh TBS, phuong
phap nay co6 quy trinh sau day.

Thiét bi truyén thong xac dinh, dua trén k§ thuét diéu bién va ma héa (MCS:
Modulation and Coding Scheme) tuong g v&i kénh phat rong thir nhét va tai nguyén
mién tin sb dwoc chiém gift boi kénh phat rong thi nhat, TBS tuwong tmg véi kénh phat
rong tha nhét theo mot hodc nhiéu cach thic sau day:

thiét bi truyén théng xéac dinh chi s6 TBS thit nhét dua trén chi sb cia MCS va
bang thir nhét, x4c dinh bién trung gian thir nhat dua trén chi s6 TBS thir nhat, tai
nguyén mién tan sd, va bang thi hai, va xac dinh TBS dua trén bién trung gian thtr nhat
va bang thtr ba, trong d6 bang thi nhit c6 lién hé tuong tng giita chi s6 MCS va chi s6
TBS, bang thir hai c6 lién hé twong tmg gifta tai nguyén mién tan s6, chi s6 TBS, va
bién trung gian thr nhét, bang thi ba ¢6 lién hé tuong tmg gitta TBS va bién trung gian
thir nhét, bang thtt ba tuong tmg véi bang TBS trong d6 sb luong ctia cac tAng ma khéi
van chuyén dugc thiét 14p anh xa vé6i 1 16n hon 1, va sd lugng ca céc téng ma khdi
véAn chuyén mang trén kénh phét rong thir nhit duoc thiét 14p 4nh xa véi 14 1;

thiét bi truyén thong xéc dinh chi s6 TBS tht nhét dua trén chi s6 ctia MCS va
bang thi nhat, x4c dinh bién trung gian tht hai da trén chi s6 TBS thir nhat, tai nguyén
mién tn sd, va bang th® hai, va xac dinh TBS dua trén bién trung gian th(r hai va hé
36 ty 18 thu nhét, trong d6 hé sb ty 18 thi nhit nay 16n hon 1; hoic

thiét bi truyén théng xéac dinh s6 lugng cia cac phéan tir tai nguyén (RE: Resource
Element) dua trén tai nguyén mién tAn s6, va x4c dinh TBS dua trén sb lugng cla cac

RE va chi so cua MCS.
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Theo mdt phuong 4n thyc hién c6 thé, kénh phat rong thir nhét cé it nhat mét
trong sd céc dic tinh sau day: tai nguyén mién thoi gian duoc chiém giit bai tién to
tudn hoan (CP: Cyclic Prefix) 1a khong nhé hon ngudng thir nhét, tai nguyén mién thoi
gian dugc chiém gifr boi ky hiéu don kénh phan tn truc giao (OFDM: Orthogonal
Frequency Division Multiplexing) 1a khong nhé hon ngudng thir hai, khodng cach séng
mang phu (SCS: SubCarrier Spacing) 1a khong 16n hon ngudng thir ba, va 6 dai phép
bién dbi Fourier nhanh (FFT: Fast Fourier Transformation) 1a khong nho hon ngudng
thir tu.

Theo mdt phuong 4n thyc hién c6 thé, ngudng thir nhét 13 300 micro giy (us),
ngudng thir hai 1a 2,4 mili gidy (ms), ngudng thir ba 1a 417 Hz, va ngudng thir tu 1a
36864.

Khi thiét b truyén théng xé4c dinh ring kénh phét rong thir nhit cu thé 1a c6 it
nhit mot trong s6 cac dic tinh néu trén, n6i cach khéc, khi thiét bi truyén thong xac
dinh ring khung phu c6 d6 dai vuot qua 1 ms can phai dugc st dung, thiét b truyén
thong c6 thé x4c dinh TBS theo mot hodc nhidu cach thirc theo sang ché. Khi diéu kién
nay khong duogc théa mén, TBS c6 thé duge xéac dinh theo cach thirc thong thudng hozic
theo mot cach thirc khéc, vi thé cac cach thic trong quy trinh xac dinh TBS trd nén da
dang hon va linh hoat hon.

Theo m6t phwong 4n thyuc hién cé thé, tai nguyén mién tan s6 14 16n hon nguéng
thG nam; va

néu thiét bi truyén thong la thiét bi dau cudi UE, thi ngudng thtr ndm dugc xac
dinh truéc hodc duoc thiét 1ap bang cach sir dung tin hidu bao hidu tdng cao hon; hodc

néu thiét bj truyén thong 1a thiét bi phia mang, thi ngudng thir nam dugc x4c
dinh trudc hodc dugc giri boi thiét bj phia mang téi UE.

Khi thiét bj truyén thong x4c dinh ring tai nguyén mién tin s6 duoc chiém gitr
boi kénh phét rong thir nhét 13 16n hon ngudng thi nam, thiét bi truyén théng c6 thé
xéc dinh TBS theo céch thirc thir nhét theo sang ché, gia tri TBS duoc xac dinh bang
cach sir dung bang thir ba 1a bang TBS trong d6 sb lwong cua céc tang ma khéi vén

chuyén duoc thiét 1ap anh xa v6i 1a 16n hon 1 14 16n hon, va lugng dit lidu 16n hon c6
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thé dwoc truyén trong timg khung phy, nhd d6 cai thién hon nita tbc d6 truyén tin higu
ctia hé théng.

Theo mét phurong 4n thue hién c6 thé, bang thi ba con tuwong ting véi bang TBS
trong d6 sb luong cua céc tAng ma khéi van chuyén duoc thiét 1ap 4nh xa véi 1a 2, bang
thir ba con tuong tng v6i bang TBS trong d6 sb lugng clia cac ting ma khéi van chuyén
duoc thiét 14p 4nh xa vé6i 13 3, hodc bang th ba con tuong tmg véi bang TBS trong d6
s6 lwong cuia cc tAng ma khébi van chuyén duoc thiét 14p anh xa véi 13 4.

Khi x4c dinh TBS bing céach str dung bang thir ba, thiét bi truyén théng c6 thé
str dung bang TBS trong d6 sb lugng cua cac tAng ma khéi van chuyén duoc thiét lap
anh xa v6i 13 nhidu tAng, va c6 thé st dung lai bang hién c6, nhd d6 gidm bét chi phi
duy tri.

Theo mot phuong &n thuc hién cé thé, hé sb ty 1€ th nhét 14 3 hoic 4.

Khi hé sb ty 16 thtr nhét 14 16n hon 1, thiét bi truyén théng thiét 1ap ty 1é bién
trung gian thr hai dya trén hé s6 ty 1€ thir nhét 16n hon 1, va TBS di xac dinh 1a TBS
da thiét 1ap ty 18. Do d6, gié tri cia TBS d4 x4c dinh 12 16n hon, va luong dit liéu c6 thé
duoc truyén trong tung khung phu la 16n hon. Do do, tbc do truyén tin hiéu cua hé
théng dugc cai thién hon nita.

Theo mdt phuong an thuc hién cé thé, thiét bi truyén thong xac dinh sb luong
ctia cacphdn tir tai nguyén (RE: Resource Element) dya trén tai nguyén mién tan s bao
gém: thiét bi truyén thong xac dinh 36 luong ctia cac RE dua trén tai nguyén mién tan
sé va ngudng thi sdu, trong d6 ngudng thir sau 1a 16n hon 156 va nhé hon hoic bang
846, va ngudng thir sau 13 ngudng twong tng véi sb lugng ciia cac RE kha dung cua
mdt hodc nhiéu RB trong tai nguyén mién tan sd.

Gidi han trén, nghia 1a, ngudng thr sau, co6 thé duoc thiét lap d6i vé6i sb lugng
can duoc xac dinh cua cac RE, va thiét bi truyén thong xac dinh sb luong cua cac RE
dua trén gidi han trén dinh trude va tai nguyén mién tan sd, dé théa man han ché c6 thé
ton tai dbi véi cac RE trong hé théng truyén thong.

Theo khia canh thir hai, séng ché dé xuét phwong phép xac dinh TBS bao gdbm
cac budc:

UE x4c dinh chi s MCS tuwong tmg v6i PMCH.
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UE xé4c dinh lién hé tuong tmg thir ba, trong d6 lién hé tuong img thir ba nay cé
lién hé twong tmg gitra chi s6 MCS, bac diéu bién, va chi s6 TBS.

UE x4c dinh bAc diéu bién va chi s6 TBS dua trén chi sé MCS va lién hé tuong
ung thir ba.

UE xéc dinh, dua trén chi s6 TBS, TBS tuong ung véi PMCH.

Bac diéu bién 16n nhét c6 trong lién hé tuong tmg thir ba 14 6, va chi 5 TBS 16n
nhét twong tmg véi bac didu bién 2 13 16n hon hoic bing 10, va/hoic chi s6 TBS 1én
nhit twrong tmg v6i bac diéu bién 4 13 16n hon hoic bang 16.

Theo céch khac, bac diéu bién 16n nhit c6 trong lién hé twong tmg thi ba 1 8,
va chi s6 TBS 16n nhét twong tng v6i bac diéu bién 2 14 16n hon hozc bang 9, vi/hodc
chi s6 TBS 16n nhét twong Gng v6i bac didu bién 4 14 16n hon hodc bang 16, va/hodc
chi s6 TBS 16n nhét twong tng v&i bac diéu bién 6 13 16n hon hoic bang 25.

Theo phwong phép néu trén, chi sé TBS 16n nhét twong tmg véi bac diéu bién
duoc ting, va hiéu qua phd duge xac dinh dua trén chi s6 TBS 16n nhét d3 ting duoc
cai thién hon nita, vi thé hiéu qua phé twong tmg v6i thoi diém chuyén dé chuyén k§
thuat diéu bién cling duoc cai thién. Do d6, dic tinh lién két tot hon c¢6 thé duoc dam
bao khi k¥ thuét diéu bién dugc chuyén & thoi diém chuyén, va ty 18 thanh cong giai
diéu bién PMCH ctia UE c6 thé duoc tang, nho d6 ting thong luong ciia hé théng.

Theo mot phuong an thyc hién cé thé, trude khi UE x4c dinh lién hé twong tng
thir ba, phuong phap con bao gdm bude: UE tiép nhan thong tin vé bac diéu bién 16n
nhat va dugc giri béi thiét bi mang.

Vi du, thong tin vé bac didu bién 16n nhat 13 gié tri ctia bac didu bién 16n nhat,
va/hogc thdng tin vé k¥ thuét didu bién tuong tmg véi bac didu bién 16n nht.

Theo mét vi du khéc, thong tin vé béc diéu bién 16n nhét 12 mot bit. Gia tri 0 cta
mdt bit ndy chi béo rang bac didu bién 16n nhat 14 6, va gid tri 1 clia mot bit nay chi bao
rang bac diéu bién 16n nhét 1a 8. Theo cach khéc, gid tri 0 ctia mét bit ndy chi bao rang
béc diéu bién 16n nhat 13 8, va gi4 tri 1 ctia mot bit ndy chi bao rang bac didu bién 16n

nhét 13 6.
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Theo mdt phuong 4n thuc hién c6 thé, bac didu bién 16n nhit cé trong lién hé
tuong tng tht ba 12 6, chi s6 TBS 16n nhét tuong tmg v6i bac didu bién 2 trong lién hé
twong tmg thir ba 13 11, va chi s TBS 16n nhét twong tmg véi bac diéu bién 4 13 15,

Theo cach tiy chon, trong lién hé tuong g tht ba, khi chi s6 MCS 13 10, bac
diéu bién twong tng 12 2, va chi s TBS tuong tng 13 10; khi chi s6 MCS 14 11, bac
diu bién twong tmg 14 2, va chi s TBS tuong tmg 1a 11.

Theo m&t phuong an thuc hién co thé, bac diéu bién 16n nhét c6 trong lién hé
twong tng th ba 12 6, chi s6 TBS 16n nhét tuong tmg v6i bac didu bién 2 trong lién hé
tuong tng thir ba 14 9, va chi s6 TBS 16n nhét twong Gmg vé6i bac didu bién 413 17,

Theo cach tuy chon, trong lién hé twong g thir ba, khi chi s6 MCS 1a 17, bac
diéu bién twong tmg 13 4, va chi s6 TBS tuong tmg 1 16; khi chi s6 MCS 1a 18, bac
didu bién tuong tmg 14 4, va chi s TBS tuong tmg 14 17.

Theo mdt phuong an thuc hién c6 thé, bac didu bién 16n nhét co trong lién hé
twong tmg thir ba 12 6, chi s6 TBS 16n nhét tuong tmg vdi bac didu bién 2 trong lién hé
tuong tng thir ba 14 9, va chi s6 TBS 16n nhét twong tmg véi bac diéu bién 4 14 19,

Theo cach tuy chon, trong lién hé tuong tng thir ba, khi chi s6 MCS 1a 17, bac
diéu bién twong Gmg 12 4, va chi s6 TBS tuong tng 13 16; khi chi s6 MCS 14 18, béc
didu bién tuong tng 1a 4, va chi sé TBS tuong tGng 1a 17; khi chi sé MCS 1a 19, bac
didu bién twong tng 14 4, va chi s TBS tuong tmg 13 18; khi chi s6 MCS 1a 20, bac
diéu bién tuong tmg 14 4, va chi s6 TBS tuong tmg 12 19.

Theo mét phuong an thuc hién c6 thé, bac didu bién 16n nhét c6 trong lién hé
tuong g th ba 12 6, chi s6 TBS 16n nhét trong Gng vai bac diéu bién 2 trong lién hé
tuong ng thir ba 1a 11, va chi s6 TBS 16n nhat twvong tmg v&i bac didu bién 4 12 17.

Theo cach tuy chon, trong lién hé twong tng th(r ba, khi chi s6 MCS 1a 10, bac
diéu bién tuong tGng 1a 2, va chi sé TBS twong tmg 1a 10; khi chi sé MCS 1a 11, béac
diéu bién tuong tGng 14 2, va chi sé TBS twong tmg 1 11; khi chi s6 MCS 14 17, bac
didu bién tuong tGmg 14 4, va chi s6 TBS twong tmg 14 16; khi chi s6 MCS 14 18, bac

diéu bién tuong tng 14 4, va chi s6 TBS tuong tmg 1a 17.
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Theo mét phuwong 4n thyc hién c¢6 thé, bac didu bién 16n nhit c6 trong lién hé
trong Gng tht ba 13 6, chi s6 TBS 16n nhat twong tng v6i bac diéu bién 2 trong lién hé
twong tmg thtr ba 1a 11, va chi sé TBS 16n nhét twong tmg véi bac diéu bién 4 12 19.

Theo cach tuy chon, trong lién hé twong Umg tha ba, khi chi s6 MCS 12 10, bac
diéu bién twong ung 12 2, va chi sb TBS tuwong tmg 13 10; khi chi sé MCS 14 11, béc
didu bién tuong tng 13 2, va chi s6 TBS tuong tng 13 11; khi chi s6 MCS 14 17, bac
diéu bién twong tng 13 4, va chi sé TBS tuong tng 1a 16; khi chi s6 MCS 1a 18, bac
diéu bién tuong Gmg 13 4, va chi s6 TBS tuong tmg 13 17; khi chi s6 MCS 14 19, bac
didu bién twong ng 13 4, va chi s6 TBS tuong tng 14 18; khi chi s6 MCS 1a 20, bac
diéu bién twong tmg 13 4, va chi s TBS tuong tmg 1 19.

Theo mot phuong an thuc hién cé thé, bac diéu bién 16n nhat c6 trong lién hé
tuong ung thur ba 1a 8, va trong lién hé tuong g thir ba, chi s TBS 16n nhét tuwong
ling v6i bac didu bién 2 12 mot gié tri trong s6 8, 10, va 11, va/hodc chi s6 TBS 16n nhat
trong tmg véi bac diéu bién 4 14 mét gia tri trong s6 15, 16, 17, 18, va 19, va/hoic chi
s& TBS 16n nhat tuong tmg vé6i bac diéu bién 6 13 mot gia tri trong sb 24, 25, va 27.

Noéi cach khac, lién hé tuong Ung thr ba théa man mdt hodc nhiéu diéu kién
trong sb sau day: chi s6 TBS 16n nhét trong tmg véi bac didu bién 2 1a mot gid tri trong
s6 8, 10, va 11, chi s6 TBS 16n nhét twong tmg véi bac diéu bién 4 14 mot gid trj trong
s6 15, 16, 17, 18, va 19, hodc chi s6 TBS 16n nhat tuong tng v6i bac didu bién 6 1a mot
gia tri trong sb 24, 25, va 27.

Theo mdt phuong an thuc hién co thé, bac didu bién 16n nhét c6 trong lién hé
twong Gmg thi ba 12 8, va trong lién hé tuong tmg th ba, chi sé TBS 16n nhat twong
g véi bac diéu bién 2 1a 11, va/hodc chi s6 TBS 16n nhét twong tmg véi bac diéu bién
41a 19, va/hodc chi s6 TBS 16n nhit twong tmg véi bac didu bién 6 13 25.

Noi cach khac, lién hé tuong Ung tht ba thda man mdt hodc nhiéu diéu kién
trong sd sau day: chi s TBS 16n nhét twong g véi bac diéu bién 2 1a 11, chi s6 TBS
16n nhét twong Gng v&i bac didu bién 4 13 19, hodc chi sé TBS 16n nhit twong tmg véi
bac diéu bién 6 1a 25.

Theo céach tily chon, khi chi s6 MCS 1a 5, bac diéu bién tuong Gng 13 2, va chi
s& TBS tuong tmg 12 10; khi chi s6 MCS 14 6, bac diéu bién tuong tmg 13 2, va chi s6

-
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TBS twong tGng 1a 11; khi chi sé MCS 1a 11, béc diéu bién tuong tng 12 4, va chi sb
TBS tuong tmg 1 16; khi chi s6 MCS 1a 12, bac diéu bién twong ting 13 4, va chi sb
TBS tuong tmg 1a 17; khi chi s6 MCS 14 13, bac diéu bién tuong tmg 13 4, va chi s6
TBS twong tng 1a 18; khi chi s6 MCS 1 14, bac diéu bién tuong tng 12 4, va chi sb
TBS tuong tmg 1a 19; khi chi sé MCS 1a 20, bac diéu bién tuwong tmg 13 6, va chi s6
TBS tuong tng 1a 25.

Theo khia canh thtt ba, séng ché dé xuét thiét bj xac dinh TBS. Thiét b theo sang
ché ¢6 chirc nang thuc hién tinh ndng cia thiét bi truyén thong theo cac khia canh vé
phuong phap nhu néu trén, va c¢6 cac bd phan (phuong tién) tuong ung dugc lam thich
ung dé thuc hién cac budc hodc cac chic nang dugc mo ta theo cac khia canh vé
phuong phép nhu néu trén. Cac budc hodc cac chirc ning c6 thé dugc thuc hién bang
cach str dung phan mém, phan ctng (vi du, mach), hodc két hop cia phan cimg va phan
mém.

Theo mdt thiét k& c6 thé, thiét bi c6 mot hodc nhidu bd xtt Iy va bd phan truyén
thong. M6t hodc nhidu bd xir Iy dwoc lam thich img dé hd tro thiét bi khi thuc hién cac
chirc ning twong tmg cua thiét bi truyén thong theo cac phuong phép néu trén.

Theo cach tuy chon, thiét bi c6 thé con c¢6 mdt hodc nhiéu bd nhé. B6 nhé duoc
1am thich tng dé dugc nbi véi bd xtr 1y, va bo nhé Iuu trit cac 1énh chuong trinh va/hosic
dit lidu cén thiét d6i véi thit bi. Mot hodic nhidu bd nhé nay ¢ thé dugce tich hop véi
b6 xr 1y, hodc c6 thé duge bb tri doc 14p véi bd xir ly. Didu nay khong bi han ché theo
sang ché.

Theo mét thiét ké co thé khéc, thiét bi c6 bd thu/phat, bd xit 1y, va bd nhd. Bo
xtr Iy duoc lam thich tng dé diéu khién bo thu/phat hodc mach nhap/xuét dé nhan hodc
giri tin hiéu. B6 nhé dugc 1am thich tng dé luu trit chuong trinh méy tinh. Bo xit 1y
duoc lam thich tmg dé chay chuong trinh méy tinh trong bd nhé dé cho phép thiét bi
c6 thé thuc hién phwong phép duoc hoan thanh béi thiét b truyén thong theo khia canh
thir nhét, khia canh thtr hai, phwong 4n bat ky trong sé cac phuwong an thuc hién c6 thé
theo khia canh tht nhat, hodc phuong an bét ky trong s6 cac phuong an thuc hién c6
thé theo khia canh th& hai.
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Theo mot thiét ké c6 thé, thiét bi c6 mot hodc nhidu bd xir Iy va by phan truyén
thong. Mot hodc nhiu b xit Iy dwoc 1am thich tmg dé hd trg thiét bi khi thuc hién cac
chirc ning twong tmg cua thiét bj truyén thong theo cac phwong phap néu trén.

Theo céch tiy chon, thiét bi c6 thé con c6 mot hodc nhiéu bo nhé. B nhé dugc
1am thich tmg dé dugc ndi v6i bd xir 1y, va bd nhé luu trit cac 1énh chuong trinh va/hogic
dit lidu cAn thiét dbi véi thibt bi truyén théng. Mot hogic nhidu bd nhé c6 thé dugc tich
hop véi bd xit 1y, hodc ¢ thé duoc bd tri doc 1ap véi bo xir ly. Pidu ndy khong bi han
ché theo sang ché.

Thiét bi c6 thé duoc bd tri trong thiét bi truyén théng hodic c6 thé 1a thiét bi
truyén thong.

Theo mdt thiét k& co thé khac, thiét bi c6 bo thu/phét, bo xir 1y, va bo nhé. Bo
xtt Iy dugc 1am thich img dé diéu khién bo thu/phat hodic mach nhap/xuét dé nhan hodc
giri tin hiéu. B nhé duge 1am thich tng dé luu trit chwong trinh méy tinh. B6 xit 1y
dugc 1am thich tmg dé chay chuong trinh may tinh trong bd nhé dé cho phép thiét bi
c6 thé thue hién phuong phap dugc hoan thanh béi thiét bi truyén théng theo khia canh
thir nhét, khia canh thtr hai, phuwong 4n bat ky trong sb cac phuong 4n thuc hién c6 thé
theo khia canh tht nhét, hodc phuong an bat ky trong s6 céc phuong an thuc hién c6
thé theo khia canh tht hai.

Theo khia canh thit tu, sang ché dé xuét vat ghi doc dugc bang may tinh. Vat ghi
doc dugc bang may tinh ndy dugc 1am thich tng dé luu trit chuong trinh may tinh.
Chuong trinh may tinh ¢6 céc 1énh duoc st dung dé thuc hién phuong phap theo khia
canh thtr nhét, khia canh thi hai, phuong 4n bét ky trong sé cac phuong 4n thuc hién
c6 thé theo khia canh tht nhit, hodc phuong 4n bét ky trong sb cac phuong 4n thuc
hién c6 thé theo khia canh th{ hai.

Theo khia canh tht ndm, sang ché dé xuét san phdm chuong trinh may tinh. San
pham chuong trinh may tinh nay c6 ma chuong trinh méy tinh. Khi ma chuong trinh
mdy tinh ndy duoc chay trén mdy tinh, may tinh nay c6 thé thuc hién phuong phép theo
khia canh thir nhét, khia canh th( hai, phuong an bat ky trong s6 céc phuong an thuc
hién c6 thé theo khia canh thtr nhét, hodc phuong 4n bét ky trong sb cic phuong 4n
thue hién c6 thé theo khia canh thtr hai.
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MO ta vin tit cac hinh vé

Fig.1 14 hinh v& dang so d6 thé hién cAu tric cta ky hiéu OFDM hoan chinh;

Fig.2 13 hinh v& dang so d6 thé hién cAu tric cua hé thdng truyén thong;

Fig.3 12 hinh v& dang so dd thé hién mdi trong quan gitta d6 dai CP va lan truyén
tré clia c4c tin hiéu clia cac 6 mang theo mot phuong 4n clia sang ché;

Fig.4 13 hinh v& dang so dd thé hién thu tuc x4c dinh TBS theo mot phuong 4n
ctia sang ché;

Fig.5 14 hinh v& dang so db thé hién thu tuc xac dinh TBS theo mot phuong 4n
clia sang ché;

Fig.6 1a hinh v& dang so d thé hién thu tuc xac dinh TBS theo mdt phuong 4n
clia sang ché;

Fig.7 1a hinh v& dang so db thé hién thu tuc xac dinh TBS theo mét phuong 4n
clia sang ché;

Fig.8 1a hinh v& dang so dd thé hién thi tuc x4c dinh TBS theo mot phuong 4n
clia sang ché;

Fig.9 13 hinh v& dang so db thé hién thi tuc xac dinh TBS theo m6t phuong 4n
clia sang ché;

Fig.10 13 hinh v& dang so dd thé hién thii tuc x4c dinh TBS theo mot phuong én
clia sang ché;

Fig.11 1a hinh v€ dang so dd thé hién thu tuc xac dinh TBS theo mot phuong 4n
clia sang ché; ' |

Fig.12 13 hinh v& dang so d6 thé hién két qua mo phong lién két theo mot phurong
4n clia sang ché;

Fig.13 la hinh v€ dang so dd thé hién thu tuc x4c dinh TBS theo mdt phuong 4n
clia séng ché;

Fig.14 13 hinh v€ dang so dd thé hién thu tuc xac dinh TBS theo mot phuong 4n
clia sang ché; va

Fig.15 13 hinh v& dang so dd thé hién cAu truc cua thiét bj xac dinh TBS theo

mot phuong an ctia sang che.
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M5 ta chi tiét sang ché

Sau diy s& mé ta chi tiét hon vé sang ché c6 dua vao cac hinh v& kém theo.

Céc giai phép k¥ thuat theo cic phuong 4n cia sang ché cé thé dugc ap dung
cho céc hé théng truyén thong khéc nhau, vi du, hé théng thé hé thi tu (4G: 4th
Generation), trong d6 hé thdng 4G c6 hé théng tién hoa dai han (LTE: Long Term
Evolution) va hé théng truyén thong kha ning trong tac toan ciu véi truy nhap vi séng
(WiMAX: Worldwide Interoperability for Microwave Access); hé théng thé hé thir
nim (5G: 5th Generation), vi du, cong nghé truy nhép vé tuyén méi (NR: New Radio
Access); va hé théng truyén thong tuong lai, vi du, hé théng 6G, mién 1a mot phén tr
trong hé théng truyén théhg can phai gt tin hiéu va mét phan tir khac can phai tiép
nhén tin hiéu, va kich thude ctia khbi van chuyén tin hidu can phai duoc x4c dinh, trong
d6 phan tir ndy c6 thé duge hiéu 14 thiét b truyén théng trong hé théng truyén thong.

Vi du, hé théng truyén théng c6 thé 13 hé théng truyén théng dugc thé hién trén
Fig.2. Hé thdng truyén thong héy cé tram co s& (Base Station) va UE 1 t61 UE 3. Trong
hé théng truyén thong nay, tram co sd ¢ thé gui dit ligu lién két xubng toi UE 1 t6i
UE 3. Tram co s& dugc dé cap theo sang ché c6 thé 14 tram co s¢ cong suét cao va thap
cao ¢6 nén lép dit anten cao, cong suét phat 16n, va ving pht séng rong, hoic c6 thé
14 tram co s cong sudt thip va thap thap vdi nén 1ap dat anten cao, cong sut phat nho,
va vung phu song hep. |

Sang ché d& xuit tt ca céc khia canh, phuong an, hodc dAu hiéu béng cach mo6
t4 hé théng c6 thé c6 cac thiét bi, bd phan, modun, va phéan tir tuong tu. Can phai hiéu
rang, ting hé théng c6 thé c6 mat thiét bi, bd phan, md dun, va phan tir tuong tu khac,
va/hodc c6 thé khong co tAt ca céc thiét bi, bd phan, médun, va phén tr tuwong tu dliqc
md ta co dua vao céc hinh v& kém theo. Ngoai ra, két hop clia cac giai phap nay c6 thé
duogc st dung.

Ngoai ra, thuat ngft "vi du" theo cac phuong an cua sang ché duoc st dung dé
thé hién viéc dua ra mot vi du, minh hoa, hodc phén mo ta. Phuong an hodc thiét ké
bét ky durgc mé ta 1am "vi du" theo sang ché khong nén dugce giai thich 13 duge wu tién
hon hogc ¢6 nhidu wu diém hon so véi mot phuong 4n hodc thiét ké khac. Cu thé 13,

thuat ngt "vi du" duogc str dung dé thé hién mot nguyén ly theo cach thirc cu thé.
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Ciu truc mang va truong hop dich vu dugc md t theo cdc phuong an cua sang
ché duge du kién dé mo ta cac giai phap k§ thuat theo cic phuong an clia séng ché theo
céch 16 rang hon, va khong tao ra han ché dbi vdi cac giai phap k¥ thuét theo céc
phuong 4n cia sang ché. Nguoi ¢6 hidu biét trung binh trong linh vuc k¥ thuat nay can
phai hidu ring: vé6i su phat trién ciia cdu triic mang va sur xuét hién cta cac trudng hop
dich vu mdi, cac giai phap k¥ thudt theo cac phuong an cia sang ché cling c6 thé ap
dung dugc cho cac van dé k¥ thuat tuong tu.

Sau day s& md ta mot sd thuat ngit theo cac phuong 4n clia séng ché, dé tao didu
kién thuan loi cho viéc hiéu rd sang ché dbi véi ngudi c6 hiéu biét trung binh trong
linh vuc k¥ thuét nay.

(1) Thiét bi truyén théng c6 thiét bi mang truy nhap vo tuyén (RAN: Radio
Access Network) va thiét bi nguoi dung (UE: User Equipment), trong d6 thiét bi RAN
la mot ph?m ti, vi du, eNB hodc gNB, ¢ phia mang va dugc lam thich tng dé truyéh
hodc tiép nhan mot tin hiéu, va UE la thiét bi dau cudi, va la ph?m tl, vi du, dién thoai
di dong UE hodc may thu hinh man hinh I6n, ¢ phia nguoi dung va dugc lam thich ing
dé tiép nhan mot tin hiéu.

(2) Kénh phat rong 12 kénh thong tin dugc sit dung dé truyén thong tin bang cach
phat rong, va vi du, 6 kénh da hudng vét ly (PMCH: Physical Multicast Channel).

(3) Kich thuée khéi van chuyén (TBS: Transport Block Size) 13 lugng dit liéu
¢6 thé duoc truyén trong ting khung phu, va chi yéu dugc xac dinh béang céach st dung
d6 dai khung phu (Subframe), k§ thuat didu bién va ma héa (MCS: Modulation and
Coding Scheme), va sb lugng ctia cac khéi tai nguyén (RB: Resource Block).

| (4) Tai nguyén mién tan s 13 tai nguyén truyén trong mién tan sd, va vi du, ¢6
RB va phén tr tai nguyén (RE: Resource Element).

Thuét ngit "va/hodc" theo sang ché mé ta mébi twong quan két hop dé mé ta céc
dbi tuong két hop va thé hién r%mg 6 thé ¢4 ba méi tuong quan. Vi du, A va/hodc B
c6 thé thé hién ba trudng hop sau day: chi c¢6 A, ¢6 ca A va B, va chi ¢6 B. Ky hiéu "/"
n6i chung biéu thi mdi trong quan "hodc" gitta cac ddi tuong két hop.

Theo sang ché, thuit ngit "cac" d€ cdp téi hai hodc nhi€u hon hai.
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Ngoai ra, cin phai hiéu ring trong cic mé ta ciia sang ché, cac thuit ngit nhur
'"“tht nhat" va "“thir hai" chi dugc st dung d& phéan biét va md ta, va khong nén hiéu 13
chi béo hodc ngu ¥ v& tAm quan trong twong dbi hodc chi béo hoic ngu ¥ vé trinh tu.

Pé d& hiéu v& cac phuong 4n ctia sang ché, truomg hop tmg dung duge sir dung
theo sang ché dugc mo ta trude.

Truée hét, cac cong nghé phét rong va da hudng duoc mb ta vén tit. Vi sy phat
trién nhanh chéng cta céng nghé Internet va su phd bién nhanh chéng ctia cac dau cudi
da phuong tién man hinh 16n, s6 luong 16n cia cac dich vu da phuong tién dai thong
cao va tc db cao dugc cung cip, ching han phat rong truyén hinh, phat rong chuyén
tiép tran bong, phat rdng truc tiép Internet, va hoi nghi video. So sanh véi dich vu dit
lidu di dong thong thudng, dich vu da phuong tién cho phép nhidu ngudi ding ddng
thoi tiép nhan ciing dit liéu, va ¢ cac dic tinh 1a tbe do6 truyén dit liéu cao va ving phu
séng 16n. D& sit dung hiéu qua cac tai nguyén mang v6 tuyén, dich vu phat rong/da
huéng da phuong tién tién tién (eMBMS: evolved Multimedia Broadcast/Multicast
Service) dwoc dua ra trong Du 4n dbi tac thé hé thir ba (3GPP: 3rd Generation
Partnership Project) dé thuc hién truyén dir liéu diém t6i nhiéu diém, va cai thién viéc
stir dung céc tai nguyén giao dién khong khi. Cong nghé tién hoa dai han (LTE: Long
Term Evolution) thong thuong xac dinh kénh da hudng vat ly (PMCH: Physical
Multicast Channel) dugc st dung dé truyén'd& liéu cua dich vu eMBMS.

Trong dich vy eMBMS, céc 6 mang dugc ddng bd héa véi nhau cling truyén tin
hidu eMBMS trén ciing céc tai nguyén mién thoi gian, mién tan s6, va mién khong gian
nhd mang don tan dich vu phat rong va da huéng da phuong tién (MBSFN: Multimedia
Broadcast multicast service Single Frequency Network). Tiép d6, céc tin hiéu ctia céc
6 mang dugc két hop trong khong khi. Su két hop niy xay ra trén cling tan sb, va do
d6 con dugc goi 1a két hop mang don tdn (SFN: Single Frequency Network). Cac 6
mang cing truyén cac tin hidu dugc phan bd & mot dia diém cu thé. Pia diém cu thé
nay dugc goi la ving MBSFN.

Tiép theo, than s6 cia PMCH dugc mé ta: trong co ché truyén lién két xudng
LTE, nhiéu séng mang truc giao (duoc goi 14 cac séng mang phu) duge sit dung dya

trén don kénh phan tin truc giao (OFDM: Orthogonal Frequency Division
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Multiplexing) dé truyén ludng thong tin. Khoang céach giita cac séng mang phu lién k&
trong mién tan sb 13 khoang cach séng mang phu (SCS: Sub-Carrier Spacing), va SCS
nho hon biéu thi chu ky ky hiéu OFDM Tu (Tu = 1/SCS) dai hon. Ky hiéu OFDM hoan
chinh con ¢6 tién t6 tudn hoan (CP: Cyclic Prefix). Nhur dugc thé hién trén Fig.1, CP
1 tin hiéu mé rongtudn hoan dugc tao ra bing cach di chuyén mét tin higu & phan cudi
cua ky hiéu OFDM t61 phﬁn dau. Theo cach nay, thoi khoang bao v€ dugc tao ra gifta
cac ky hiéu, va duoc st dung dé chéng lai nhidu lién ky hiéu (ISI: Inter-Symbol
Interference).

Trong hé théng MBSFN, céc tin hiéu dugc gl bdi cac tram co s& ciia cic &
mang trong viing MBSFN dugc xem 1a cac tin hiéu hitu dung. Trong trudng hop nay,
CP cén phai khic phuc lan truyén tré ctia cac tin hiéu cla cac 6 mang. Fig.3 gidi thich
mdi trong quan gitra d6 dai CP va lan truyén tré ctia cac tin hiéu clia cdc 6 mang: thoi
diém ma tin hiéu 1 tién dén UE 13 sém nhat, va c4c do tré cta tin hiéu 2 va tin hiéu 3
so voi tin hiéu 1 khong vugt qua d6 dai CP, vi thé ISI khéng dugc tao ra d6i véi tin
hiéu 1. D6 tré clia tin hiéu 4 so véi tin hidu 1 vuot qua do dai CP, va diéu nay gy ra
t6n thit ctia ning lwong nhan duoc cua ky hiéu OFDM va ISI, nhung mot phén ning
lwong ky hidu c6 thé vin duogc thu nhan béi bo thu. Do tré clia tin hidu 5 so véi tin hidu
1 vugt qua do dai cta toan bd ky hiéu, va vi vay tit ca ning lugng ky hiéu khong thé
duogc thu nhan béi bd thu, va ISI dugc tao ra.

Néu ving MBSFN duoc thiét 1ap ty 18, thi lan truyén tré ctia cac tin hiéu ctia
cac 6 mang tang, va CP 16n hon duogc yéu cau dé chdng lai ISI. Hién tai, trong MBSFN
trong hé théng LTE, tién tb tudn hoan mé rong (ECP: Extended Cyclic Prefix) duoc st
dung, cac SCS 1a 15 kHz, 7,5 kHz, va 1,25 kHz dugc hd tro, va cac d6 dai CP tuong
tmg 1an luot 13 16,7 ps, 33,3 ps, va 200 ps. P hd tro MBSFN nham cung cép dich vu
phat rong ddi v6i UE trong ving phu séng rong hon, WI méi, nghia 13, phat rong mt
d4t 5G trén co s& LTE dugc dua ra trong phién ban LTE R16, trong d6 mét trong nhitng
muc cbng tac quan trong 14 su chudn héa ctia than sé6 (Numerology) méi c6 d6 dai CP
vuot qua 300 ps.

Tiép d6, phuong phép dé tinh toan TBS ctia PMCH dugc mé ta van tit. Bude 1:
tAng cao hon (ndi chung, thiét bi phia mang) thiét 1ap chi s MCS Iycs cia PMCH d6i

-14-



51806

15/110

véi UE, va UE xéc dinh bac diéu bién Q,, va chi s0 TBS Itgs dua trén chi s6 MCS Ivcs

va bang thtr nhit. Bang thtr nhét thé hién lién hé tvong tmg gitta chi s6 MCS Iycs, va

bac diéu bién Q,, va chi s6 TBS Irps.

Céc k¥ thuét didu bién khac nhau duge hd tro béi UE va duoc thiét 1ap cAu hinh

béi tng cao hon 14 khéc nhau, va cac bang thir nhat dugc sir dung tuong tmg 14 khac

nhau. Cu thé 13, néu tAng cao hon thiét 1ap UE dé thyc hién giai ma bang cach st dung
khoéa dich pha vudng goc (QPSK: Quadrature Phase Shift Keying), 16 didu bién bién
d6 vudng géc (QAM: Quadrature Amplitude Modulation), 64QAM, va 256QAM, bang
thi nhét c6 thé dugc thé hién 13 Bang 1. Theo cach khac, bang thir nhét c6 thé duoc thé

hién la Bang 2, “du trit” 1a dit liéu du tri.

Bang 1
Chi s6 MCS Bac diéu bién Bac diéu bién Chi s6 TBS
Tyies Qm Qr‘n Iipg
0 2 2 0
1 2 2 2
2 2 2 4
3 2 4 6
4 2 4 8
5 4 6 10
6 4 6 11
7 4 6 12
8 4 6 13
9 4 6 14
10 4 8 15
11 6 8 16
12 6 8 17
13 6 8 18
14 6 8 19
15 6 8 20
16 6 8 21
17 6 8 22
18 6 8 23
19 6 8 24
20 8 8 25
21 8 8 27
22 8 8 28
23 8 8 29
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Chi s6 MCS Bac diéu bién Bac didu bién Chi sb TBS
Tnes 0, 0, Lps
24 8 8 30
25 8 8 31
26 8 8 32
27 8 8 33/33A/33B
28 2 2 Du trit
29 4 4
30 6 6
31 8 8
Béang 2 |

Chi s6 MCS Béc diéu bién Bac diéu bién Chi sb TBS
Tyies 0, 0, Lrps
0 2 2 0
1 2 2 1
2 2 2 2
3 2 2 3
4 2 2 4
5 2 4 5
6 2 4 6
7 2 4 7
8 2 4 8
9 2 4 9
10 4 6 9
11 4 6 10
12 4 6 11
13 4 6 12
14 4 6 13
15 4 6 14
16 4 6 15
17 6 6 15
18 6 6 16
19 6 6 17
20 6 6 18
21 6 6 19
22 6 6 20
23 6 6 21
24 6 6 22
25 6 6 23
26 6 6 24

27 6 6 25
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Chi s6 MCS Bac diéu bién Bac diéu bién Chi s6 TBS
Tnes O, 0, Lsg

28 6 6 26/26A

29 2 2 Du trit

30 4 4

31 6 6

Budc 2: UE xéc dinh TBS dua trén chi s6 TBS Itgs, s6 lwong Nprp cua cac RB,
va bang thtr hai. S luong Nprp ctia cac RB 12 téng s6 luong ctia cac RB lién két xubng
(DL). Bang tht hai thé hién lién hé twong tng giita chi s6 TBS I1ss, s6 lugng Nerg clia

céc RB, va TBS. Bang thir hai c6 thé duge mo ta 1a Bang 3.

Bang 3

ITBS NPRB
1 2 3 4 5 6 7 8 9 10
16 32 56 88 120 152 176 208 224 256
24 56 88 144 176 208 224 256 328 344

32 72 144 176 208 256 296 328 376 424

40 - 104 176 208 256 328 . 1392 440 504 568

56 120 208 256 328 408 488 552 632 696

72 144 224 328 424 504 600 680 776 872

328 176 256 392 504 600 712 808 936 1032
104 224 328 472 584 712 840 968 1096 1224
120 256 392 536 680 808 968 1096 |[1256 1384
136 296 456 616 776 936 1096 (1256  [1416 1544
10 144 328 504 680 872 1032|1224 1384 1544 |1736
11 _]176 376 584 776 1000|1192 1384 |1608 |1800 |2024
12 1208 440 680 904 1128 |1352 [1608 [1800 2024 |2280
13 1224 488 744 1000 1256 | 1544 |1800 2024 2280 [2536
14 1256 552 840 1128 1416 |1736 1992 2280 2600 |2856
15 1280 600 904 1224 1544 1800 |2152 2472 |2728 |3112
16 328 632 968 1288 1608 1928 2280 2600 [2984 3240
17 1336 696 1064 | 1416 1800 |2152 [2536 [2856 |3240 3624
18 1376 776 1160 [ 1544 1992|2344 2792 3112 3624 4008
19 1408 840 1288 |1736 |2152 |2600 2984 3496 |3880 |4264
20 1440 904 1384 |1864 [2344 2792 3240 3752 |4136 |4584
21 488 1000 [1480 1992 [2472 |2984 3496 4008 4584 4968
22 520 1064 |1608 2152 [2664 [3240 [3752 4264 |4776 |5352
23 552 1128 |1736 |2280 |2856 |3496 |4008 |4584 |5160 |5736
24 584 1192 1800 |2408 |2984 3624 4264 4968 |5544 15992
25 |616 1256 |1864 2536 [3112 [3752 4392 [5160 [5736 |6200

O (00 | |\ | |B W N [— O
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51806

18/110

26 |712 1480 [2216 |2984 |3752 [4392 |5160 5992 6712 7480
26A | 632 1288 |1928 2600 3240 |3880 4584 5160 [5992 16456
Imps | Nems
11 12 13 14 15 16 17 18 19 20

0 288 328 344 376 392 424 456 488 504 536

1 376 424 456 488 520 568 600 632 680 712

2 472 520 568 616 648 696 744 776 840 872

3 616 680 744 808 872 904 968 1032|1096 1160
4 776 840 904 1000 1064 (1128 [1192 1288 |1352 |1416
5 968 1032|1128 1224 1320 [1384 1480 [1544 1672 |1736
6 1128 1224 11352 | 1480 1544 |1672 |1736  |1864 1992 |2088
7 1320 1480 1608 1672 1800 1928 |2088 2216 2344 2472
8 1544 1672 1800 1928 [2088 |2216 2344 [2536 2664 |2792
9 1736 | 1864 2024 2216 |2344 |2536 |2664 2856 2984 |3112
10 11928 |2088 |2280 2472 2664 [2792 |2984 |3112 3368 |3496
11 2216 2408 [2600 [2792 [2984 3240 [3496 |3624 3880 |4008

12 12472 2728 2984 3240 3368 [3624 |3880 4136 (4392 [4584
13 2856 |3112 [3368 |[3624 |3880 |4136 [4392 4584 14968 |5160
14 3112 [3496 [3752 4008 |4264 4584 4968 |5160 5544 |5736
15 3368 [3624 4008 |4264 |4584 4968 |5160 |5544 5736 |6200
16 [3624 3880 4264 4584 4968 [5160 |5544 15992 16200 |6456
17 14008 4392 |4776 |5160 [5352 5736 6200 |6456 6712 |7224
18 4392 [4776 |5160 [5544 5992 6200 |6712 7224 7480 7992
19 4776 |5160 |5544 5992 [6456 6968 7224 7736 8248 |8504
20 5160 5544 5992 |6456 |6968 7480 7992 8248 8760 9144
21 5544 5992 6456 |6968 |7480 7992 8504 9144 19528 9912
22 15992 6456 6968 |7480 7992 8504 9144 19528 110296 |10680
23 ]6200 6968 7480 [7992 8504 9144 9912 110296 |11064 |11448
24 |6712 |7224 7992 8504 9144 |9912 10296 |11064 |11448 12216
25 16968 7480 8248 |8760 9528 10296 |10680 |11448 12216 |12576
26 8248 8760 9528 10296 |11064 |[11832 |12576 |13536 |14112 |14688
26A 7224 |7736 8504 9144 9912 10296 |11064 [11832 [12576 [12960
Ims | Newa

21 22 23 24 25 26 27 28 29 30

0 568 600 616 648 680 712 744 776 776 808

1 744 776 808 872 904 936 968 1000|1032 |1064
2 936 968 1000 1064 1096 |1160 1192 |1256 1288 1320
3 1224 1256  |1320 |1384 1416 [1480 [1544 1608 [1672 [1736
4 1480 1544 1608 1736 1800 [1864 1928 1992 2088 [2152
5 1864 1928 2024 |2088 |2216 2280 |2344 2472 2536 |2664
6 2216 2280 [2408 2472 2600 [2728 2792 2984 12984 3112
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51806

7 2536|2664 2792 2984 |3112 |3240 [3368 [3368 [3496 |3624

8 2984 |3112 3240 3368 |3496 3624 3752 |3880 [4008 |4264

9 3368 [3496 3624 3752 [4008 |4136 4264 4392 4584 4776

10 3752 |3880 4008 4264 4392 4584 4776 14968 |5160 |5352

11 14264 14392 14584 |4776 4968 5352 5544 5736 5992 5992

12 |4776 4968 5352 5544 |5736  |5992 6200 6456 (6712 |6712

13 5352 |5736  [5992 6200 6456 6712 16968 |7224 7480 |7736

14 5992 16200 [6456 6968 |7224 |7480 7736 |7992 8248 |8504

15 6456 6712 6968 |7224 |7736  |7992 8248 8504 8760 9144

16 |6712 |7224 |7480 7736 |7992 8504 8760 [9144 9528 |9912

17 |7480 7992 8248 8760 9144 9528 9912 10296 [10296 |10680
18 8248 8760 9144 9528 (9912 10296 |10680 [11064 |11448 |11832
19 19144 9528 9912 10296 |10680 [11064 |11448 |12216 |12576 |12960
20 19912 10296 |10680 |11064 |11448 [12216 |12576 |12960 |13536 |14112
21 10680 |11064 |11448 12216 |[12576 |12960 [13536 |14112 |14688 |15264
22 11448 11832 |12576 |12960 |13536 |14112 14688 |15264 |15840 |16416
23 12216 |12576 |12960 |13536 |14112 |14688 | 15264 |15840 |16416 |16992
24 12960 |13536 14112 |14688 [15264 [15840 [16416 16992 |17568 |18336
25 13536 |14112 |14688 15264 [15840 |16416 [16992 |17568 |18336 |19080
26 15264 |16416 [16992 |17568 [18336 |19080 |19848 |20616 |21384 |22152
26A [ 13536 | 14112 [15264 [15840 |16416 |16992 [17568 |18336 [19080 |[19848
Tms | Norg

31 32 33 34 35 36 37 38 39 40

0 840 872 904 936 968 1000 [1032 1032 |1064 |1096

1 1128 |1160 1192 1224 1256 |1288 |1352 |1384 1416 |1416

2 1384 [1416 1480 1544 1544 |1608 |1672 [1672 1736 |1800

3 1800 [1864 1928 1992 2024 2088 |2152 2216 2280 |2344

4 2216|2280 |2344 2408 2472 2600 |2664 2728 2792 |2856

5 2728 2792 |2856 2984 3112 [3112 |3240 3368 |3496 |3496

6 3240 |3368 3496 3496 3624 3752 |3880 4008 14136 [4136

7 3752  |3880 [4008 4136 4264 4392 4584 4584 4776 4968

8 4392 |4584 |4584 |4776 4968 4968 5160 5352 |5544 5544

9 4968 |5160 |5160 |5352 |5544 [5736  |5736 5992 6200 6200

10 5544 |5736  |5736 5992 6200 6200 |6456 6712 |6712 |6968

11 6200 |6456 |6712 6968 |6968 7224 7480 |7736 |7736 |7992

12 16968 7224 7480 |7736 7992 8248 [8504 8760 8760 |9144

13 17992 8248 8504 8760 9144 9144 19528 9912 9912 110296
14 8760 19144 9528 9912 9912 10296 |10680 |11064 |11064 |11448
15 19528 19912 10296 |10296 |10680 |11064 |11448 11832 |11832 |12216
16 9912 10296 |10680 |11064 |11448 |11832 |12216 12216 |12576 |12960
17 11064 |11448 |11832 |12216 [12576 |12960 |13536 |13536 [14112 |14688
18 |12216 |12576 12960 |13536 [14112 [14112 |[14688 |15264 |15264 |15840
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51806

20/110

19 113536 |13536 |14112 |14688 |15264 |15264 |15840 |16416 [16992 |16992
20 |14688 |14688 |15264 |15840 |16416 [16992 |16992 |17568 |18336 |18336
21 | 15840 |15840 |16416 |16992 |[17568 |18336 |18336 |19080 |19848 |19848
22 116992 |16992 |17568 |18336 |19080 |19080 |19848 |20616 |21384 [21384
23 |17568 | 18336 |19080 |19848 |19848 |20616 [21384 |22152 |22152 |22920
24 119080 |19848 [19848 (20616 [21384 (22152 (22920 [22920 [23688 |24496
25 19848 [20616 |20616 (21384 [22152 |22920 [23688 |24496 [24496 |25456
26 (22920 (23688 |24496 (25456 |25456 |26416 [27376 |28336 [29296 |29296
26A |20616 20616 (21384 (22152 (22920 (23688 [24496 [24496 |25456 (26416
e
41 42 43 44 45 46 47 48 49 50

0 1128 |1160 |1192 |1224 |1256 |1256 |1288 [1320 |1352 |1384

1 1480 |1544 |1544 1608 [1608 |1672 |1736 [1736 |1800 |1800

2 |1800 |1864 1928 [1992 2024 |2088 |2088 2152 |2216 2216

3 |2408 [2472 2536 |2536 |2600 2664 2728 [2792 [2856 |2856

4 |2984 2984 3112 (3112 [3240 3240 [3368 3496 [3496 |[3624

5 13624 (3752 3752 |3880 |4008 4008 4136 [4264 (4392 4392

6 |4264 4392 4584 (4584 4776 |4776 4968 4968 5160 |5160

7 14968 [5160 5352 |5352 |5544 |5736 |5736 [5992 5992 |6200

8 5736 [5992 [5992 6200 [6200 |6456 |6456 6712 6968 | 6968

9 16456 [6712 |6712 |6968 6968 7224 |7480 |7480 7736 |7992

10 |7224 |7480 |7480 |7736 |7992 |7992 |8248 |8504 |8504 |8760

11 8248 |8504 |8760 [8760 |9144 |9144 [9528 ]9528 9912 |9912

12 19528 9528 9912 [9912 10296 [10680 |10680 |11064 |11064 |11448
13110680 |10680 |11064 |11448 |11448 |11832 |12216 |12216 |12576 |12960
14 11832 |12216 [12216 |12576 |12960 |12960 |13536 |13536 |14112 |14112
15 112576 12960 |12960 |13536 |13536 |14112 |14688 |14688 |15264 |15264
16 13536 |13536 |14112 |14112 |14688 |14688 |15264 |15840 |15840 |16416
17 14688 | 15264 |15264 |15840 |16416 |16416 [16992 |17568 |17568 |18336
18 | 16416 | 16416 |16992 |17568 |17568 |18336 |18336 |19080 |19080 |19848
19 117568 |18336 | 18336 |19080 |19080 |19848 |20616 |20616 [21384 |21384
20 119080 |19848 |19848 [20616 |20616 |21384 [22152 |22152 [22920 [22920
21 20616 [21384 [21384 [22152 22920 |22920 |23688 |24496 |24496 |25456
22 22152 122920 |22920 [23688 24496 |24496 |25456 |25456 |26416 |27376
23 23688 |24496 |24496 (25456 |25456 |26416 |27376 |27376 |28336 |28336
24 25456 |25456 |26416 [26416 |27376 [28336 |28336 [29296 |29296 |30576
25 126416 |26416 |27376 |28336 |28336 |29296 |29296 [30576 |31704 |31704
26 30576 |30576 |31704 |32856 |32856 [34008 |35160 [35160 |36696 |36696
26A |26416 |27376 |27376 29296 29296 [29296 [30576 |30576 |31704 |32856
I g N g

51 52 53 54 55 56 57 58 59 60
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51806 - 21/110

0 1416 |1416 |1480 |1480 1544 |1544 |1608 |1608 |1608 |1672

1 1864 |1864 1928 11992 1992 2024 |2088 |2088 2152 |2152

2 2280 |2344 2344 (2408 |2472 2536  [2536 2600 |2664 2664

3 2084 2984 |3112 3112 3240 |3240 |3368 |3368 [3496 3496

4 3624 |3752 [3752 |3880 4008 4008 |4136 4136 4264 4264

5 4584 4584 14776 |4776  |4776 4968 4968 5160 5160 |5352

6 5352 |5352 |5544 |5736  [5736  [5992 5992 5992 16200 {6200

7 6200 6456 6456 |6712  |6712 6712 6968 6968 | 7224 |7224

8 7224|7224 |7480 |7480 |7736 |7736  [7992 7992 8248 8504

9 7992 8248 8248 8504 8760 |8760 9144 9144 9144 19528

10 9144 (9144 9144 9528 9528 [9912 9912 10296 |10296 |10680
11 110296 |10680 |10680 |11064 |11064 |11448 11448 111832 |11832 |12216
12 111832 |11832 |12216 |12216 |12576 [12576 [12960 |12960 |13536 |13536
13 112960 [13536 |13536 |14112 [14112 | 14688 |14688 |14688 |15264 |15264
14 14688 | 14688 |15264 |15264 |15840 |15840 |16416 |16416 |16992 |16992
15 15840 |15840 |16416 |16416 |16992 |16992 |17568 |17568 |18336 |18336
16 [16416 [16992 16992 |17568 |[17568 |18336 |18336 |19080 |19080 |19848
17 18336 |19080 |[19080 |19848 |19848 |20616 [20616 [20616 [21384 |21384
18 19848 |20616 [21384 |21384 |22152 22152 |22920 |22920 |23688 |23688
19 22152 22152 [22920 [22920 [23688 |24496 |24496 |25456 |25456 |25456
20 [23688 24496 |24496 |25456 (25456 |26416 26416 |27376 |27376 |28336
21 25456 26416 [26416 |27376 |27376 |28336 |28336 |29296 |29296 |30576
22 |27376 |28336 |28336 [29296 (29296 |30576 |30576 |31704 |31704 |32856
23 129296 29296 |30576 |30576 |31704 |31704 [32856 |32856 |34008 |34008
24 31704 31704 |32856 [32856 |34008 |34008 |35160 |35160 |36696 |36696
25 132856 |32856 |34008 |34008 |35160 |35160 |36696 |36696 |37888 |37888
26 137888 37888 |39232 [40576 |40576 |40576 |42368 |42368 [43816 |43816
26A |32856 34008 |34008 |35160 [36696 |36696 |[36696 |37888 |37888 |39232
Ims | Nox _

61 62 63 64 65 66 67 68 69 70

0 1672|1736 |1736 | 1800 1800 1800 |1864 1864 1928 1928

1 2216 2280 |2280 |2344 |2344 [2408 2472 2472 |2536 2536

2 2728 2792 |2856 |2856 |2856 2984 2984 3112 |3112 3112

3 3624 3624 |3624 3752 |3752 |3880 3880 4008 [4008 4136

4 4392 4392 |4584 |4584 |4584 14776 4776 4968 4968 4968

5 5352 |5544 |5544 |5736 |5736 |5736 5992 5992 15992 16200

6 6456 | 6456 6456 |6712 6712 6968 6968 6968 |7224 |7224

7 7480 7480 |7736  |7736  |7992 7992 |8248 |8248 |8504 |8504

8 8504 |8760 [8760 9144 9144 |9144 9528 9528 19528 9912

9 9528 19912 9912 |10296 |10296 |10296 |10680 |10680 |11064 |11064
10 10680 |11064 |11064 |11448 [11448 |11448 [11832 |11832 [12216 |12216
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51806 22/110

11 12216 |12576 |12576 [12960 |12960 |13536 |13536 |13536 |14112 |14112
12 |14112 |14112 [14112 [14688 |14688 |15264 |15264 |15264 [15840 [15840
13 15840 |15840 |16416 |16416 |16992 16992 16992 |17568 |17568 |18336
14 17568 |17568 |18336 |18336 |18336 |19080 |19080 |19848 |19848 |19848
15 ]18336 [19080 [19080 19848 |19848 |20616 20616 |20616 21384 |21384
16 19848 [19848 [20616 |[20616 |21384 [21384 [22152 |22152 22152 |22920
17 22152 22152 [22920 [22920 |23688 |23688 |24496 |24496 |24496 |25456
18 24496 |24496 |24496 [25456 25456 |26416 |26416 |27376 |27376 |27376
19 126416 26416 [27376 |27376 |28336 |28336 [29296 |29296 [29296 |30576
20 28336 29296 29296 [29296 |30576 |30576 |31704 31704 |31704 |32856
21 30576 |31704 |31704 |31704 |32856 |32856 |34008 |34008 |35160 |35160
22 32856 |34008 |34008 |34008 35160 [35160 |36696 |36696 |36696 |37888
23 135160 |35160 |36696 |36696 |37888 |37888 |37888 |39232 |39232 |40576
24 136696 |37888 |37888 [39232 39232 |40576 |40576 |42368 |42368 |42368
25 139232 [39232 |40576 [40576 |40576 |42368 |42368 43816 |43816 [43816
26 45352 45352 |46888 |46888 48936 |48936 |48936 |51024 51024 |52752

26A 140576 40576 40576 40576 |42368 |42368 43816 |43816 |45352 |45352
=== - ===

71 72 73 74 75 76 77 78 79 80
1992 1992 2024 |2088 |2088 [2088 2152 2152 |2216 |2216
2600 2600 2664 2728 |2728 2792 2792 2856 2856 2856
3240 3240 3240 [3368 3368 3368 3496 3496 3496 3624
4136|4264 4264 4392 4392 4392 4584 14584 4584 14776
5160 |5160 |5160 5352 5352 [5544 5544 5544 |5736 5736
6200 |6456 6456 |6712 6712 6712 6968 6968 | 6968
7480 |7480 |7736  |7736  |7736  |7992 7992 8248 |8248 |8248
8760 8760 |8760 |9144 |9144 |9144 9528 |9528 |9528 |9912
9912 9912 10296 |10296 |10680 |10680 |10680 |11064 |11064 |11064
11064 |11448 |11448 |11832 [11832 [11832 |12216 |12216 |12576 |12576

Ol |lu|lanjvnis v ||~ |o
o
)
S
S

10 |12576 |12576 12960 |12960 |12960 |13536 |13536 |13536 | 14112 |14112
11 14112 |14688 |14688 | 14688 |15264 |15264 |15840 |15840 |15840 |16416
12 16416 | 16416 16416 [16992 |16992 |17568 |17568 |17568 |18336 | 18336
13 18336 |18336 |19080 |19080 |19080 |19848 |19848 |19848 |20616 |20616
14 20616 |20616 |20616 |21384 [21384 |22152 [22152 22152 |22920 |22920

22152 22152 [22920 |22920 |23688 |23688 |23688 |24496 |24496
23688 (23688 |24496 24496 |24496 [25456 |25456 |25456 |26416
26416 26416 |26416 |27376 |27376 |27376 |28336 |28336 |29296
18 28336 |28336 29296 [29296 (29296 |[30576 |30576 |30576 |31704 |31704
19 130576 |30576 |31704 |31704 |32856 |32856 32856 |34008 |34008 |34008
20 |32856 |34008 |34008 |34008 |35160 |35160 |35160 |36696 |36696 | 36696
21 135160 |36696 |36696 [36696 |37888 |37888 |39232 |39232 [39232 |40576
22 37888 [39232 |39232 |40576 |40576 |40576 42368 |42368 42368 43816
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51806 23/110

23 140576 40576 |42368 |42368 43816 (43816 |43816 (45352 |45352 |45352
24 43816 |43816 |45352 |45352 |45352 |46888 |46888 |46888 |48936 |48936
25 45352 |45352 |46888 |46888 46888 |48936 |48936 [48936 |51024 |51024
26 52752 |52752 |55056 |55056 |55056 |55056 |57336 |57336 |57336 |59256

26A |45352 |46888 |46888 |48936 |48936 48936 51024 |[51024 [51024 |52752

I TBS NPRB

81 82 83 84 85 86 87 88 89 90
2280 2280 |2280 2344 2344 2408 2408 2472 2472 2536
2984 12984 2984 3112 |3112 3112 3240 [3240 (3240 3240
3624 |3624 |3752 [3752 3880 3880 |3880 4008 4008 |4008
4776  |4776  |4776 |4968 4968 4968 |5160 5160 |5160 [5352
5736 15992 15992 5992 5992 6200 [6200 6200 [6456 6456
7224|7224 |7480 |7480 7480 |7736 |7736 |7736 7992
8504 |8504 8760 [8760 8760 |9144 9144 9144 19144 |9528
9912 9912 |10296 |10296 |10296 |10680 |10680 |10680 |11064 |11064
11448 |11448 [11448 |11832 |11832 |12216 |12216 |12216 |12576 |12576
12960 12960 [12960 |13536 |13536 [13536 |13536 |14112 [14112 |14112
14688 | 14688 | 14688 |14688 [15264 |15264 [15264 |15840 |15840
16416 16416 [16992 [16992 16992 |17568 |17568 |17568 |18336 |18336
19080 |19080 |19080 |19080 |19848 |19848 19848 [20616 |20616
21384 21384 |21384 [22152 [22152 |22152 [22920 [22920 |22920
23688 |23688 |24496 |24496 [24496 [25456 25456 |25456 |25456
25456 25456 |25456 |26416 26416 |26416 27376 |27376 |27376
26416 |27376 |27376 27376 |28336 |28336 28336 |29296 |29296
29296 [30576 |30576 |30576 |30576 |31704 |31704 31704 |32856
32856 |32856 |32856 |34008 |34008 |34008 [35160 [35160 |35160
35160 35160 |36696 [36696 |36696 |37888 [37888 |37888 |39232
37888 139232 39232 |39232 |40576 |40576 |40576 |42368 |42368
40576 42368 |42368 42368 43816 |43816 43816 |45352 |45352
43816 |45352 |45352 45352 (46888 |46888 |46888 48936 |48936
46888 46888 |48936 48936 48936 |51024 51024 |51024 |51024
51024 |51024 |51024 |52752 |52752 |52752 |52752 |55056 |355056
25 51024 |52752 |52752 |52752 |55056 |55056 |55056 |55056 |57336 |57336
26 159256 59256 |61664 |61664 |61664 |63776 |63776 |63776 |66592 |66592
26A | 52752 52752 |55056 |55056 |55056 |55056 57336 |57336 |57336 |59256
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91 92 93 94 95 96 97 98 99 100
2536 2536 2600 [2600 |2664 2664 2728 |2728 2728 2792
3368 3368 3368 3496 3496 3496 3496 |3624 3624 3624
4136 |4136 |4264 4264 4264 4392 4392 14392 (4584
5352 |5352 |5352 |5544 |5544 |5544 |5736 |5736 5736 |5736
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51806 | 24/110

6456 | 6456 | 6712 |6712 6712 6968 6968 6968 6968 |7224

7992 7992 8248 8248 8248 8504 8504 8760 |8760 8760

9528 19528 9528 9912 |9912 9912 110296 |10296 10296 |10296

12576 12960 |12960 |12960 [13536 |13536 |[13536 |13536 |14112 (14112

4
5
6
7 11064 |11448 |11448 |11448 |11448 |[11832 |[11832 |11832 |12216 |12216
8
9

14112 |14688 |14688 |14688 |15264 |15264 |15264 |15264 [15840 |15840

10 15840 |16416 [16416 [16416 [16992 16992 16992 16992 |17568 |17568

11 18336 |18336 |19080 [19080 |19080 |19080 |19848 |[19848 |19848 |19848

12 |20616 |21384 |21384 |21384 |21384 |22152 |22152 22152 |22920 [22920

13 23688 |23688 |23688 [24496 24496 |24496 |25456 25456 |25456 |25456

14 26416 |26416 |26416 [27376 |27376 |27376 |28336 [28336 |28336 |28336

15 28336 |28336 |28336 [29296 [29296 [29296 |29296 |30576 |30576 |30576

16 129296 |30576 |30576 |30576 |30576 |31704 |31704 [31704 |31704 |32856

17 132856 32856 |34008 [34008 |34008 |35160 |35160 [35160 |35160 |36696

18 36696 |36696 |36696 |37888 |37888 |37888 |37888 |39232 |39232 |39232

19 39232 39232 |40576 |40576 [40576 |40576 |42368 |42368 |42368 |43816

20 142368 |42368 |43816 |43816 |43816 |45352 |45352 |45352 |46888 |46888

21 145352 |46888 |46888 |46888 |46888 |48936 |48936 |48936 |48936 |51024

22 148936 |48936 [51024 |51024 |51024 |51024 |52752 |52752 |52752 |55056

23 |52752 |52752 |52752 |55056 |55056 |55056 |55056 |57336 |57336 |57336

24 155056 |57336 |57336 |57336 |57336 |59256 |59256 [59256 |61664 |61664

25 157336 |59256 59256 [59256 61664 |61664 |61664 61664 |63776 |63776

26 | 66592 | 68808 | 68808 | 68808 |71112 |71112 |71112 |73712 |73712 |75376

26A | 59256 |59256 |59256 |61664 61664 |61664 |63776 |63776 |63776 |66592

101 102 103 104 105 106 107 108 109 110

2792 |2856 2856 |2856 2984 2984 2984 2984 2984 3112

3752 |3752 |3752 |3752 3880 3880 3880 [4008 [4008 4008

4584 4584 4584 4584 |4776  |4776  |4776 |4776 14968 |4968

5992 15992 5992 5992 6200 |6200 6200 6200 |6456 |6456

7224  |7224 |7480 |7480 |7480 |7480 7736 |7736 |7736 |7992

8760 9144 [9144 |9144 9144 9528 9528 9528 9528 9528

10680 [10680 |10680 |10680 |11064 11064 |11064 |11448 11448 |11448

12216 |12576 |12576 |12576 12960 [12960 |12960 |12960 |13536 |13536

14112 |[14112 | 14688 |14688 [14688 |14688 |15264 |15264 |15264 |15264

O |0 | (S [ |[d=& W N |— |O

15840 16416 [16416 |16416 |16416 [16992 16992 16992 16992 |17568

17568 |18336 |18336 |18336 |18336 |18336 |19080 |19080 [19080 |19080

— | —
— O

20616 [20616 [20616 [21384 21384 |21384 |21384 |22152 |22152 |22152

Ju—
[\

22920 |23688 [23688 |23688 [23688 |24496 |24496 |24496 |24496 |25456

26416 |26416 |26416 |26416 |27376 |27376 |27376 |27376 |28336 |28336

—
(93}

29296 29296 |29296 |29296 [30576 |30576 30576 |30576 |31704 |31704

—
n

30576 [31704 |31704 [31704 [31704 |32856 |32856 |32856 |34008 |34008

ot
wh

24.
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16 132856 [32856 [34008 |34008 |34008 |34008 [35160 |35160 |35160 [35160

17 36696 [36696 |36696 |37888 |37888 |37888 |39232 39232 |39232 |39232

18 40576 40576 40576 |40576 |42368 42368 |42368 42368 43816 |43816

19 143816 |43816 |43816 |45352 |45352 |45352 |46888 |46888 |46888 |46838

20 46888 |46888 |48936 |48936 48936 |48936 |48936 |51024 |51024 |51024

21 51024 |51024 |51024 |52752 |52752 |52752 |52752 |55056 |55056 |55056

22 155056 |55056 |55056 |57336 |57336 |57336 [57336 |59256 |59256 |59256

23 57336 |59256 |59256 |59256 59256 |61664 61664 |61664 |61664 | 63776

24 161664 |61664 |63776 |63776 |63776 |63776 66592 |66592 |66592 | 66592

25 63776 63776 66592 66592 66592 |66592 |68808 68308 | 68808 |71112

26 |75376 |75376 |75376 |75376 |75376 |75376 |75376 |75376 |75376 |75376

26Axr66592 66592 66592 |68808 |68808 |68808 |71112 |71112 71112 |71112

27 648 1320|1992 |2664 |3368 |4008 |4584 |5352 |5992 |6712

28 680 1384 |2088 2792 13496 4264 4968 5544 6200 |6968

29 1712 1480 |2216 2984 |3752 4392 |5160 5992 6712 |7480

30 1776 1544|2344 3112 |3880 [4776 |5544 |6200 |6968 |7736

31 1808 1608 2472 3240 |4136 4968 |5736 6456 | 7480 |8248

32 1840 1672 2536  [3368 4264 |5160 5992 6712 |7736 |8504

32A 904 1864 2792 3752 14584 |5544 6456 |7480 8248 9144

33 1968 1992 12984 14008 4968 5992 6968 7992 8760 9912

33A ]840 1736|2600 3496 4392 |5160 [5992 16968 |7736 |8760

33B | 968 1992 (2984 4008 4968 [5992 6968 7992 8760 19912

34 1032 2088 |3112 4264 |5160 |6200 [7224 8504 9528 110296

34A | 1064 |2088 " |3112 4264 |5352 |6456 |7480 |8504 9528 10680

35 11096 [2216 (3240 4392 |5544 6712 |7736 8760 9912 |11064

36 |1160 2280 3496 4584 |5736  |6968 7992 9144 10296 |11448

37A | 1192  |2408 3624 4776 [5992 7224 8504 9528 10680 [11832

37 1224 12472 3752 4968 6200 [7480 [8760 19912 11064 |12384

I TBS N PRB

11 12 13 14 15 16 17 18 19 20

27 17224 [7992 |8504 9144 9912 10680 |11448 |11832 12576 |12960

28 |7736  |8504 9144 19912 10680 |11064 11832 12576 |13536 |14112

29 8248 8760 9528 10296 |11064 11832 |12576 |13536 |14112 |14688

50 18504 19528 10296 |11064 |11832 |12576 |13536 |14112 |14688 |15840

31 9144 19912 10680 |11448 12216 |12960 |14112 |14688 |15840 [16416

32 19528 10296 |11064 |11832 |12960 |13536 |14688 |15264 |16416 |16992

32A 110296 11064 |12216 [12960 |[14112 |[14688 |15840 16416 17568 |18336

33 | 10680 |11832 |12960 |13536 |14688 |15840 |16992 |17568 |19080 | 19848

33A 19528 10296 |11448 |12216 [12960 14112 14688 | 15840 |16416 |17568
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33B | 10680 |11832 |12960 |13536 |14688 |15840 [16992 |17568 [19080 |19848
34 11448 |12576 |13536 |14688 [15840 |16992 |17568 |19080 |19848 [20616
34A [ 11448 |12576 |13536 |14688 |15840 [16992 |17568 |19080 |19848 [21384
35 12216 |12960 |14112 |15264 |[16416 |17568 |18336 |19848 [20616 |22152
36 12576 |13536 |14688 |15840 |16992 |18336 |19848 20616 [22152 |22920
37A 112960 |14112 |15840 |16992 |18336 |[19080 |20616 |21384 [22920 |23688
37 13536 |14688 |15840 |17568 |18336 |19848 |21384 22152 |23688 |24496
Trss | Nogs
21 22 23 24 25 26 27 28 29 30
27 14112 |14688 [15264 |15840 [16416 16992 |17568 |18336 |19080 |19848
28 14688 |15264 |16416 |16992 [17568 |18336 [19080 |19848 [20616 |21384
29 15840 |16416 16992 |17568 [18336 |[19080 |19848 [20616 |21384 |22152
30 16416 [16992 |18336 |19080 |19848 20616 |21384 |22152 |22920 |23688
31 17568 |18336 |[19080 |19848 (20616 21384 [22152 [22920 |23688 |24496
32 117568 |19080 |19848 [20616 [21384 |22152 [22920 |23688 [24496 |25456
32A 119848 (20616 [21384 [22152 [22920 24496 [25456 [26416 [27376 |27376
33 20616 |21384 (22920 [23688 [24496 |25456 |26416 |27376 |28336 |29296
33A 118336 |19080 |19848 |20616 (22152 [22920 [23688 [24496 |25456 |26416
33B 120616 21384 [22920 [23688 [24496 |25456 [26416 |[27376 [28336 |29296
34 122152 22920 |24496 |25456 |26416 |27376 |28336 [29296 |30576 |31704
34A 122152 22920 |24496 |25456 |26416 |27376 |28336 (29296 [30576 |31704
35 122920 24496 |25456 |26416 [27376 |28336 [29296 [30576 [31704 |32856
36 ]24496 |25456 26416 |27376 |28336 |29296 |30576 |31704 |32856 |34008
37A 25456 26416 27376 |28336 |30576 |31704 |32856 |34008 |35160 |36696
37 126416 |27376 |28336 [29296 |30576 |31704 |32856 |35160 |35160 | 36696
1 TBS N TRB
31 32 33 34 35 36 37 38 39 40

27 120616 |21384 |22152 [22920 [22920 |23688 |24496 |25456 |25456 |26416
28 22152 |22152 |22920 |23688 [24496 |25456 |26416 |26416 |27376 |28336
29 122920 |23688 |24496 |25456 |26416 |26416 |27376 |28336 |29296 |29296
30 24496 |25456 |25456 26416 |[27376 |28336 29296 [29296 |30576 |31704
31 25456 |26416 |27376 |28336 (29296 [29296 |[30576 |31704 |31704 |32856
32 26416 27376 28336 |29296 (29296 [30576 |31704 [32856 [32856 |34008
32A 128336 (29296 |30576 |31704 |32856 |[32856 |34008 |35160 |36696 |36696
33 130576 |31704 |32856 |34008 [35160 |35160 |36696 |37888 |39232 |39232
33A 127376 27376 29296 |29296 [30576 |30576 |31704 |32856 |34008 |35160
33B | 30576 |31704 |32856 |34008 |35160 35160 |36696 |37888 |39232 |39232
34 [32856 |34008 |35160 [35160 |36696 |37888 39232 [39232 |40576 42368
34A 132856 |34008 |35160 |35160 |36696 |37888 [39232 |40576 |40576 |42368
35 134008 |35160 |36696 |37888 |37888 [39232 |40576 |42368 |42368 |43816
36 35160 |36696 |37888 |39232 |40576 |40576 |42368 |43816 |45352 |45352
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37A 136696 |37888 |39232 |40576 |42368 |43816 |43816 |45352 |46888 |48936
37 137888 39232 |40576 |42368 43816 |43816 |45352 |46888 | 48936 |48936
Trgs | Noxg

41 42 43 44 45 46 47 48 49 50

27 127376 27376 |28336 |29296 |29296 |30576 |31704 [31704 [32856 |32856
28 129296 29296 |30576 |30576 |31704 |32856 |32856 |34008 |34008 |35160
29 30576 |31704 [31704 |32856 |34008 |34008 |35160 |35160 |36696 |36696
30 |31704 [32856 |34008 |34008 |35160 |36696 |36696 |37888 |37888 |39232
31 |34008 135160 |35160 |36696 |36696 |37888 |39232 |39232 (40576 |40576
32 35160 |35160 |36696 |37888 |37888 |39232 |40576 |40576 |42368 |42368
32A 137888 |39232 |40576 |40576 |42368 | 42368 |43816 |43816 |45352 |46888
33 140576 40576 |47368 |43816 |43816 |45352 |46888 |46888 |48936 |48936
33A|35160 |36696 |36696 |37888 |39232 |40576 |40576 |40576 |42368 |43816
33B | 40576 40576 |42368 |43816 |43816 |45352 |46888 |46888 |48936 |48936
34 142368 |43816 |45352 |46888 |46888 |48936 |48936 |51024 |51024 |52752
34A 143816 43816 |45352 |46888 |46888 48936 |48936 |51024 [51024 |52752
35 145352 | 46888 |46888 |48936 | 48936 |51024 |51024 |52752 |52752 |55056
36 46888 |48936 |48936 |51024 |51024 |52752 |55056 |55056 |57336 |57336
37A 148936 |51024 |51024 |52752 |55056 |55056 |57336 |57336 |59256 |59256
37 151024 |52752 |52752 |55056 |55056 |57336 |57336 |59256 |61664 |61664
I T;—T N s ’

51 52 53 54 55 56 57 58 59 60

27 134008 |34008 |35160 |35160 |36696 |36696 |37888 |37888 [39232 [39232
28 135160 |36696 |36696 |37888 [39232 [39232 |40576 |40576 |42368 |42368
29 37888 39232 [39232 |40576 [40576 |42368 |42368 |43816 |43816 |45352
30 140576 40576 |42368 |42368 |43816 |43816 |45352 |45352 |46888 |46888
31 42368 42368 |43816 |45352 |45352 |46888 |46888 |46888 |48936 |48936
32 |43816 43816 |45352 |46888 |46888 |46888 |48936 |48936 |51024 |51024
32A |46888 48936 |48936 |51024 |51024 [52752 |52752 |52752 55056 |55056
33 151024 |51024 |52752 |52752 |55056 |55056 |57336 |57336 |59256 |59256
33A 43816 45352 |45352 46888 |48936 |48936 |48936 |51024 |51024 |52752
33B |51024 51024 [52752 |52752 [55056 [55056 |57336 |57336 |59256 |59256
34 52752 55056 |55056 |57336 |57336 |59256 [59256 |61664 |61664 | 63776
34A |52752 55056 |55056 |57336 |57336 |59256 |59256 |61664 |61664 | 63776
35 55056 |57336 |57336 159256 |59256 |61664 |61664 |63776 |63776 | 66592
36159256 59256 |61664 |61664 |63776 |63776 66592 |66592 | 68808 | 68808
37A | 61664 | 61664 |63776 |63776 |66592 |66592 | 68808 |68808 |71112 |71112
37 163776 63776 |66592 |66592 |68808 |68808 |71112 |71112 |73712 |75376
I g N orp T A

et 62 63 64 65 66 67 68 69 70

27 140576 |40576 |42368 |42368 |43816 |43816 |43816 |45352 |45352 |46888
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28 142368 | 43816 |43816 |45352 |45352 |46888 | 46888 |46888 |48936 |48936
29 145352 |45352 |46888 |46888 |48936 |48936 |48936 |51024 |51024 |52752
30 |46888 |48936 (48936 |51024 |51024 |51024 |52752 |52752 |55056 |55056
31 151024 [51024 |52752 |52752 |52752 |55056 |55056 |55056 |57336 |57336
32 |52752 |52752 |52752 |55056 |55056 |57336 |57336 |57336 |59256 |59256
32A | 57336 |57336 |59256 |59256 |59256 |61664 |61664 |63776 |63776 |63776
33 [59256 |61664 |61664 |63776 |63776 |63776 66592 66592 | 68808 |68808
33A 152752 155056 |55056 |55056 |57336 |57336 |57336 |59256 |59256 |61664
33B | 59256 | 61664 |61664 |63776 |63776 |63776 66592 |66592 | 68808 | 68808
34 63776 163776 166592 66592 |68808 |68808 |71112 |71112 |71112 [73712
34A | 63776 166592 166592 |66592 |68808 |68808 |71112 |71112 |73712 [73712
35 |66592 |68808 |68808 [71112 |71112 |73712 |73712 |75376 |76208 |76208
36 | 71112 |71112 |73712 |73712 |75376 |76208 |76208 |78704 |78704 |81176
37A 173712 | 73712 |75376 | 76208 |78704 |78704 |81176 |81176 |81176 |84760
37 176208 |76208 |78704 |78704 |81176 |81176 |81176 |84760 |84760 |87936
] TBS N PRB
7 7 73 74 75 76 77 78 79 80

27 46888 |46888 |48936 |48936 |48936 |51024 |51024 |51024 |52752 |52752
28 148936 [51024 |51024 |52752 |52752 |52752 |55056 |55056 |55056 |57336
29 |52752 [52752 (55056 |55056 |55056 |57336 |57336 |57336 |59256 |59256
30 |55056 |57336 |57336 |57336 |59256 |59256 |59256 |61664 |61664 |63776
31 59256 |59256 |59256 |61664 |61664 |63776 |63776 |63776 |66592 |66592
32 161664 |61664 |61664 |63776 |63776 |63776 |66592 66592 |66592 |68808
32A 166592 166592 |68808 |68808 |68808 |71112 |71112 [73712 |73712 |73712
33 | 71112 |71112 |71112 |73712 |75376 |76208 |76208 |76208 |78704 |78704
33A | 61664 | 61664 |63776 |63776 66592 |66592 |66592 |68808 |68808 |68808
33B | 71112 |71112 |71112 [73712 |75376 |76208 |76208 |76208 |78704 |78704
34 |75376 |76208 |76208 |78704 |78704 |78704 |81176 |81176 |81176 |84760
34A | 75376 |76208 |76208 |78704 |78704 |81176 |81176 |81176 |84760 |84760
35 |78704 |78704 |81176 |81176 |81176 |84760 |84760 |84760 |87936 |87936
36 |81176 |81176 |84760 |84760 |84760 |87936 |87936 |90816 |90816 |90816
37A | 84760 |84760 [87936 |87936 |90816 |90816 |90816 |93800 |93800 |97896

81 82 83 84 85 86 87 88 89 90
27 52752 |55056 |55056 [55056 |57336 [57336 57336 |59256 |59256 |59256
28 57336 |57336 |59256 59256 59256 |61664 (61664 |61664 |61664 |63776
29 59256 |61664 |61664 | 61664 |63776 63776 |63776 |66592 66592 |66592
30 163776 63776 | 63776 |66592 66592 66592 | 68808 |68808 |68808 |71112
31 66592 |68808 |68808 |68808 |71112 (71112 |71112 |73712 |73712 |73712
32 | 68808 |71112 71112 |71112 73712 |73712 |73712 |75376 |76208 |76208
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32A|75376 | 76208 |76208 |78704 |78704 |78704 |81176 |81176 |81176 |84760
33 |81176 |81176 |81176 |81176 |84760 |84760 |84760 |87936 |87936 |87936
33A |71112 |71112 |71112 |73712 |75376 |75376 |76208 |76208 |78704 |78704
33B | 81176 |81176 |81176 |81176 |84760 |84760 |84760 |87936 |87936 |87936
34 184760 |84760 |87936 |87936 |87936 |90816 |90816 |93800 |93800 |93800
34A 184760 |87936 |87936 |87936 |90816 |90816 |90816 |93800 |93800 |93800
35 187936 |90816 |90816 |93800 |93800 |93800 |93800 |97896 |97896 |97896
36193800 |93800 |93800 [97896 |97896 |97896 |101840|101840|101840 101840
37A 197896 |97896 |97896 | 101840 | 101840 |101840|105528 | 105528 | 105528 | 107832
37 1101840101840 |101840 | 105528 | 105528 | 107832107832 | 110136 | 110136 | 112608
1 s Nizg

91 92 93 94 95 96 97 98 99 100

27 159256 |61664 |61664 | 61664 |63776 |63776 |63776 |63776 | 66592 | 66592
28 63776 |63776 |66592 |66592 |66592 |66592 |68808 |68808 |68808 |71112
29 66592 |68808 |68808 |68808 |71112 |71112 (71112 |73712 |73712 |73712
30 |71112 |71112 [73712 |73712 |75376 |75376 |76208 |76208 |78704 |78704
31 |75376 |76208 |76208 |78704 |78704 |78704 |81176 |81176 |81176 |81176
32 | 78704 |78704 |78704 |81176 |81176 |81176 |84760 |84760 |84760 |84760
32A | 84760 | 84760 |87936 |87936 |87936 |87936 |90816 [90816 |90816 |93800
33 |90816 |90816 [90816 |93800 |93800 |93800 |93800 [97896 |97896 |97896
33A| 78704 |81176 |81176 |81176 |81176 |84760 |84760 |84760 |84760 |87936
33B | 90816 |90816 |90816 [93800 (93800 |93800 |93800 [97896 |97896 |100752
34 193800 |97896 (97896 |97896 |97896 |101840|101840|101840|105528 105528
34A 193800 97896 |97896 |97896 |101840|101840|101840|101840 |105528|105528
35 197896 |101840|101840|101840 | 105528 | 105528 | 105528 | 107832 (110136 | 110136
36 105528105528 | 107832 | 107832 | 110136 | 110136 | 112608 | 112608 | 115040 | 115040
37A 1110136110136 | 112608 | 112608 | 115040 | 115040 | 117256 | 117256 | 119816 | 119816
37 |112608|115040 | 115040 | 115040 | 117256 | 119816 | 119816 | 119816 | 124464 | 125808
I 1pg N ops

101|102 103|104 105 106 |107 [108 |109  |110

27 166592 |66592 |68808 |68808 |68808 |71112 |71112 |71112 |71112 |73712
28 |71112 |71112 (73712 |73712 [73712 |75376 |75376 |76208 |76208 |76208
29 75376 |76208 |76208 |76208 |78704 |78704 |78704 |81176 |81176 |81176
30 |78704 |81176 |81176 |81176 |81176 |84760 [84760 |84760 |84760 |87936
31 84760 |84760 |84760 |84760 |87936 [87936 (87936 |87936 (90816 |90816
32 187936 |87936 |87936 |87936 [90816 |90816 |90816 |93800 |93800 |93800
32A 193800 |93800 (93800 |97896 (97896 (97896 |97896 |101840|101840 |101840
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33 |97896 |97896 (97896 (97896 |97896 |97896 |97896 |97896 |97896 |97896
33A 187936 |87936 |87936 |90816 |90816 |90816 |93800 |93800 |93800 |97896
33B | 100752 | 100752 | 100752 | 100752 | 100752 | 100752 | 100752 | 100752 | 100752 { 100752
34 1105528 105528105528 | 105528 | 105528 | 105528 | 105528 | 105528 | 105528 | 105528
34A | 105528107832 (107832 |110136 | 110136 | 112608 | 112608 | 115040 | 115040 | 115040
35 |110136|110136|112608 | 115040 | 115040|115040|117256|119816|119816|119816
36 | 117256117256 (117256119816 | 119816119816 | 124464 | 124464 | 125808 | 125808
37A 1119816 | 124464 | 124464 | 124464 | 125808 | 125808 | 128496 | 128496 | 130392 | 130392
125808 | 125808 | 128496 | 128496 | 128496 | 133208 | 133208 | 133208 | 133208 | 137792

(9%
~

Do dai CP cia than s méi duge gidi thiéu trong phién ban R16 WI vugt qua
300 ps, do dai chia ky hiéu ngoai trir CP vuot qua 2,4 ms, va do dai cia toan bg ky hiéu
vuot qua 2,7 ms. Trong trudong hop nay, do dai cia khung phu vuot qua 2,7 ms va la
16n hon d¢ dai 1 ms ctia khung phu hién c6 trong hé théng LTE. Néu phuong phép hién
¢ dé x4c dinh TBS ctia PMCH tiép tuc duge st dung, TBS duoc x4c dinh bsi UE dua
tréﬁ chi 6 MCS Iycs, sb6 lugng Nprs ciia cac RB, va bang thir hai 12 nhé hon TBS thuc
té, nghia 13, luong dit liéu duogc truyén trong pham vi 1 ms dugc thu nhéan theo phuong
phap hién cé. Tuy nhién, luong dit liéu duge truyén trong khoang thoi gian vuot qua
2,7 ms cén duoc thu nhén trong thwe té. Vi vay, TBS duoc thiét 1ap bang céach st dung
than sb c6 ky hiéu d6 dai vuot qua 1 ms trong MBSFN 1 twong d6i nho, va luong dit
lidu duge truyén trong timg khung phu 13 trong déi nho, vi thé han ché téc d6 truyén
tin hiéu ctia hé théng.

Theo cong nghé thong thuong, dé thuc hién truyén trong khung phu cé do dai
vugt qua 1 ms, ba cach thirc sau day duoc dé xuét.

Céch thitc thong thuong 1: khi thiét 1ap cAu hinh TBS ctia PDSCH, UE thuc hién
xtr 1y thiét 1ap ty 18 dbi véi sb lugng ciia cac RB trong ba truong hop sau day, va tiép
do xac dinh TBS dua trén chi s6 TBS d3 xac dinh, s6 luong da thiét lap ty 1€ cua céc
RB, va bang thtt hai.

Truong hop 1: néu cac tham sb ting cao hon altMCS-Table va altMCS-Table-
scaling duoc thiét 1ap ddi véi UE, va chi s6 MCS Iycs théa man diéu kién dinh trude,

xtr Iy thiét 1ap ty 16 dugc thuc hién dbi véi sb lugng ctia cic RB bang cach st dung hé
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s6 ty 1& da x4c dinh. Pidu kién dinh truéce 12 rd rang d6i véi ngudi c6 hiéu biét trung
binh trong linh vuc k¥ thuét nay, va do dé cac chi tiét khong dugc mo ta lai ¢ day.

Heé sb ty 18 c6 thé duoc thiét 1ap 13 tham sb tAng cao hon altMCS-Table-scaling,
va gié tri ctia hé sb ty 18 c6 thé thudc tap hop {0,5, 0,625, 0,75, 0,875, 1}.

Cong thirc dé thuc hién xu 1y thiét 1ap ty 16 dbi vai sb lugng ctia cac RB bing
cach st dung hé s6 ty 18 da x4c dinh 13 Npg, =max{| Ny, xa |1} | trong d6 Ny 13 56
lwong thue té cua cac RB duoc thiét 14p dbi véi UE, & 1a hé sb ty 18 da xac dinh, va
N s 12 56 luong da thiét 1ap ty 1é cta céc RB.

Trudng hop 2: néu khung phu thudc vé khung phu dic biét dinh trudc, cach thic
thiét 1ap ty 18 s6 luong cua cac RB dugc chon tir hai phuong phap thiét 1ap ty 18 sau
day dua trén khung phu dic biét ma khung phu thudc vé: Ny, = maX{LN prs X 0-375J,1}
va Nppy = maX{LN prE X 0~75J,1}, trong d6 N pps 12 s6 luong thuc té ciia cac RB duge thiét
1ap d6i v6i UE, va Ny, 12 s6 luong da thiét 13p ty 18 ciia cac RB. Khung phu dic biét
dinh trudce 14 1 rang dbi voi nguodi co hiéu biét trung binh trong linh vuc k¥ thuét nay,
va do d6 cac chi tiét khong dugc moé ta lai & day.

Truong hop 3: néu ca trudng hop 1 va truong hop 2 dugc théa min, s6 luong
ctia cac RB c¢6 thé duoc thibt 1ap ty 18 c6 dua vao hai phuong phap thiét 1ap ty 18 néu
trén. Céc cong thic cu thé 13 Ny =max{|{ N,y x0375xa ]} va
Ny =max{| Ny x0.75x |, 1}, trong d6 N, 12 56 lugng thuc té ctia cac RB dugc thiét
lap d6i voi UE, & 1a hé sb ty 18 da x4c dinh, va N, 13 s6 lugng da thiét 1ap ty 18 clia
cac RB.

Tuy nhién, theo cach thic 1 theo cong nghé thong thuong, vi sd luong d3 thiét
18p ty 1€ ctia cac RB noi chung dugc lam tron xuéng, s6 lugng da thiét lap ty 1€ cua cac
RB thudong nhé hon hoidc bing sb luong thuc té ciia cic RB. Do d6, so sanh véi TBS
duoc xac dinh bﬁng cach st dung s6 lwong thuc té caa cac RB, chi sb TBS, va bang
thir hai, TBS duoc xac dinh bing cach sir dung sb luong da thiét lap ty 1é cia cac RB,

chi s6 TBS, va bang thir hai 1a nhd hon. Vi vay, TBS dugc xac dinh theo cach nay dbi
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v6i khung phu c6 d6 dai vuot qué 1 ms 14 trong dbi nho, va lugng dit lidu dugc truyén
trong timg khung phu vén 13 twong dbi nhé.

Céch thire thong thudong 2: dbi véi cong nghé khoang thoi gian truyén rat ngin
(sTTTI: Shortened Transmission Time Interval), UE truéc hét x4c dinh bac didu bién O,
va chi s6 TBS Itgs dua trén chi s6 MCS Iucs va bang thir nhat, va tiép d6 xac dinh bién
trung gian TBS thir nhat dua trén chi s6 TBS Iss, s6 lugng Nprg clia cac RB, va bang
thir hai.

UE thiét 14p ty 18 bién trung gian TBS thir nhit bing cach sir dung hé sb ty 1¢ dé
thu dugc bién trung gian TBS thtt hai. P8i véi PDSCH khe, hé sb ty 18 dugc thiét 1ap

14 0,5, va d6i voi PDSCH khe phu, hé s6 ty 18 duoc thiét lap 13 é— . Tiép d6, gia tri gan

nhit v6i bién trung gian TBS thit hai thu duogc bing cach thiét 1ap ty 16 duge chon, lam
TBS, tir vung tai nguyén TBS dinh trudce.

Céc ving tai nguyén TBS khac nhau dugc st dung khi TBS duogc thiét 14p 4nh
xa v6i cac sb lwong khac nhau ciia cac tAng khong gian. Néu TBS duge thiét 1ap anh
xa véi mot tAng khong gian, ving tai nguyén TBS twong tmg véi tang khong gian 1
duge sir dung. Néu TBS duoc thiét 14p 4nh xa véi hai tAng khong gian, ving tai nguyén
TBS dugc tao bdi két hc,rp' ctia ving tai nguyén TBS & ting 1 va ving tai nguyén TBS
& tAng 2 dugc st dung. Néu TBS duge thiét 1ap 4nh xa véi ba ting khong gian, ving
tai ﬁguyén TBS duoc tao béi két hop ciia ving tai nguyén TBS & tdng 1 va ving tai
nguyén TBS & tAng 3 duoc st dung. Néu TBS duoc thiét 1ap 4nh xa véi bon ting khong
gian, thi ving tai nguyén TBS duoc tao bdi két hop clia viing tai nguyén TBS & ting 1
va ving tai nguyén TBS & ting 4 duogc st dung.

Tuy nhién, theo cach théng thuong 2, hé s6 ty 1€ lanho hon 1, va bién trung gian
TBS thtt hai thu duogc sau khi thiét 18p ty 1€ dugc thuc hién dua trén hé s6 ty 18 1a nho
hon so v6i bién trung gian TBS thtr nhét trude khi thiét 1ap ty 18. Vi véy, d6i véi khung
phu c6 d6 dai vuot qua 1 ms, TBS dugc xac dinh theo cach nay 1a tuong dbi nho, va
lwong dir liéu dugc truyén trong timg khung phu vén 13 tuong ddi nho.

* Céch thtrc thong thuong 3: dbi véi trudng hop trong dé moét TBS duoc thidt 1ap
anh xa v6i k§ thudt don kénh khéng gian ilai'téng, k§ thuét don kénh khong gian ba
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ting, hogc k¥ thust don kénh khéng gian bén tang, UE xé4c dinh TBS béng céch sit
dung phuong phap sau day. Sau day sir dung truong hop trong d6 TBS duoc thiét lap
4nh xa voi k§ thuat don kénh khong gian hai tang 1am vi du & mé ta. Truong hop trong
d6 TBS duoc thiét 1ap 4nh xa vdi k¥ thuat don kénh khong gian ba ting hodc véi k¥
thuat don kénh khéng gian bdn ting 13 twong tu véi trudng hop trong d6 TBS duge
thiét 1ap 4nh xa vé6i k§ thuat don kénh khong gian hai tang, va do d6 cac chi tiét khong
dugc mo ta lai.

Trong trudng hop thuc hién thiét 1ap 4nh xa vé6i ki thuat don kénh khéng gian
hai tang, c6 thé x4c dinh rang hé s6 ty 18 14 2, sb luong ctia cac RB sau khi mé rong 16n
gAp d6i sb luong thuc té ctia cac RB, va gia tri ranh gi6i dugc xac dinh dya trén 110 va
hé sb ty 18, dé thu duogc gia tri ranh gidi 55.

Néu sb luong thuc té ctia cac RB 1a khong nho hon 1 va khong 16n hon 55, UE
xé4c dinh TBS dua trén chi s TBS, 16n gip d6i sé luong thuc té ctia cac RB, va bang
thi hai. Néu sb lugng thue té ctia cic RB 1a khong nhé hon 56 va khong 16m hon 110,
thi UE xac dinh bién trung gian TBS thur nhét dya trén chi sb TBS, ) lugng thuc té
cta cac RB, va bang tht hai, va tiép d6 xac dinh bién trung gian TBS thit hai dya trén
bién trung gian TBS thir nhét va bang thir ba. Bién trung gian TBS thir hai 12 TBS can
xac dinh, va bang thtr ba thé hién lién hé twvong tmg gifta bién trung gian TBS thir nhat
TBS_L1 va bién trung gian TBS thit hai TBS_L2. Cu thé 13, bang thir ba tuong tng
duoc st dung khi TBS duge thiét 1ap 4nh xa véi k§ thuat don kénh khong gian hai tang
duoc thé hién trén Bang 4. Bang thir ba twong tmg dugc st dung khi TBS dugc thiét
1ap 4nh xa v&i k§ thust don kénh khong gian ba ting duoc thé hién trén Bang 5, trong
d6 TBS_L3 la bién trung gian TBS thi ba, va bién trung gian thir ba 1 TBS can xac
dinh. Bang th( ba twong tmg duogc st dung khi TBS dugc thiét 1ap 4nh xa véi k¥ thuat
don kénh khéng gian bdn ting duoc thé hién trén Bang 6, trong d¢6 TBS L4 1a bién
trung gian TBS thi tu, va bién trung gian thi tu 13 TBS can xac dinh.

33/110

Bang 4
TBS L1 |TBS L2 |TBS L1 |TBS 1.2 |TBS L1 |TBS L2 |TBS L1 | TBS L2
1544 3112 3752 7480 10296 20616 28336 57336
1608 3240 3880 7736 10680 21384 29296 59256
1672 3368 4008 7992 11064 22152 30576 61664
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TBS L1 |TBS L2 |TBS L1 |[TBS L2 |TBS L1 |TBS L2 |TBS L1 | TBS_L2
1736 3496 4136 8248 11448 22920 31704 63776
1800 3624 4264 8504 11832 23688 32856 66592
1864 3752 4392 8760 12216 24496 34008 68808
1928 3880 4584 9144 12576 25456 35160 71112
1992 4008 4776 9528 12960 25456 36696 73712
2024 4008 4968 9912 13536 27376 37888 76208
2088 4136 5160 10296 14112 28336 39232 78704
2152 4264 5352 10680 14688 29296 40576 81176
2216 4392 5544 11064 15264 30576 42368 84760
2280 4584 5736 11448 15840 31704 43816 87936
2344 4776 5992 11832 16416 32856 45352 90816
2408 4776 6200 12576 16992 34008 46888 93800
2472 4968 6456 12960 17568 35160 48936 97896
2536 5160 6712 13536 18336 36696 51024 101840
2600 5160 6968 14112 19080 37888 52752 105528
2664 5352 7224 14688 19848 39232 55056 110136
2728 5544 7480 14688 20616 40576 57336 115040
2792 5544 7736 15264 21384 42368 59256 119816
2856 5736 7992 15840 22152 43816 61664 124464
2984 5992 8248 16416 22920 45352 63776 128496
3112 6200 8504 16992 23688 46888 66592 133208
3240 6456 8760 17568 24496 48936 68808 137792
3368 6712 9144 18336 25456 51024 71112 142248
3496 6968 9528 19080 26416 52752 73712 146856
3624 7224 9912 19848 27376 55056 75376 149776
76208 152976 81176 161760 87936 175600 93800 187712
78704 157432 84760 169544 90816 181656 97896 195816
100752 201936 101840 203704 105528 211936
107832 214176 110136 220296 112608 226416 115040 230104
117256 236160 119816 239656 124464 248272 125808 251640
Bang 5
TBS L1 |TBS L3 |TBS L1 |TBS L3 |TBS L1 |TBS L3 |TBS L1 | TBS L3
1032 3112 2664 7992 8248 24496 26416 78704
1064 3240 2728 8248 8504 25456 27376 81176
1096 3240 2792 8248 8760 26416 28336 84760
1128 3368 2856 8504 9144 27376 29296 87936
1160 3496 2984 8760 9528 28336 30576 90816
1192 3624 3112 9144 9912 29296 31704 93800
1224 3624 3240 9528 10296 30576 32856 97896
1256 3752 3368 9912 10680 31704 34008 101840
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TBS L1 |TBS L3 |TBS L1 |TBS L3 |TBS L1 |TBS L3 |TBS L1 | TBS L3
1288 3880 3496 10296 11064 32856 35160 105528
1320 4008 3624 10680 11448 34008 36696 110136
1352 4008 3752 11064 11832 35160 37888 115040
1384 4136 3880 11448 12216 36696 39232 119816
1416 4264 4008 11832 12576 37888 40576 119816
1480 4392 4136 12576 12960 39232 42368 128496
1544 4584 4264 12960 13536 40576 43816 133208
1608 4776 4392 12960 14112 42368 45352 137792
1672 4968 4584 13536 14688 43816 46888 142248
1736 5160 4776 14112 15264 45352 48936 146856
1800 5352 4968 14688 15840 46888 51024 152976
1864 5544 5160 15264 16416 48936 52752 157432
1928 5736 5352 15840 16992 51024 55056 165216
1992 5992 5544 16416 17568 52752 57336 171888
2024 5992 5736 16992 18336 55056 59256 177816
2088 6200 5992 18336 19080 57336 61664 185728
2152 6456 6200 18336 19848 59256 63776 191720
2216 6712 6456 19080 20616 61664 66592 199824
2280 6712 6712 19848 21384 63776 68808 205880
2344 6968 6968 20616 22152 66592 71112 214176
2408 7224 7224 21384 22920 68808 73712 221680
2472 7480 7480 22152 23688 71112 75376 226416
2536 7480 7736 22920 24496 73712
2600 7736 7992 23688 25456 76208
76208 230104 | 81176 245648 | 87936 266440 | 93800 284608
78704 236160 | 84760 254328 | 90816 275376 | 97896 293736
105528 | 314888 | 107832 | 324336 | 110136 |324336 | 112608 | 336576
115040 | 339112 | 117256 |351224 | 119816 | 363336 | 124464 | 373296
125808 | 375448 '

Bang 6 .

TBS L1 |TBS L4 |TBS L1 |TBS L4 |TBS L1 | TBS L4 | TBS L1 | TBS L4
776 3112 2280 9144 7224 29296 24496 97896
808 3240 2344 9528 7480 29296 25456 101840
840 3368 2408 9528 7736 30576 26416 105528
872 3496 2472 9912 7992 31704 27376 110136
| 904 3624 2536 10296 8248 32856 28336 115040
936 3752 2600 10296 8504 34008 29296 115040
968 3880 2664 10680 8760 35160 30576 124464
1000 4008 2728 11064 9144 36696 31704 128496
1032 4136 2792 11064 9528 37888 32856 133208
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TBS L1 |TBS L4 |[TBS L1 |TBS L4 |TBS L1 |TBS L4 |TBS L1 | TBS L4
1064 4264 2856 11448 9912 39232 34008 137792
1096 4392 2984 11832 10296 40576 35160 142248
1128 4584 3112 12576 10680 42368 36696 146856
1160 4584 3240 12960 11064 43816 37888 151376
1192 4776 3368 13536 11448 45352 39232 157432
1224 4968 3496 14112 11832 46888 40576 161760
1256 4968 3624 14688 12216 48936 42368 169544
1288 5160 3752 15264 12576 51024 43816 175600
1320 5352 3880 15264 12960 51024 45352 181656
1352 5352 4008 15840 13536 55056 46888 187712
1384 5544 4136 16416 14112 57336 48936 195816
1416 5736 4264 16992 14688 59256 51024 203704
1480 5992 4392 17568 15264 61664 52752 211936
1544 6200 4584 18336 15840 63776 55056 220296
1608 6456 4776 19080 16416 66592 57336 230104
1672 6712 4968 19848 16992 68808 59256 236160
1736 6968 5160 20616 17568 71112 61664 245648
1800 7224 5352 21384 18336 73712 63776 254328
1864 7480 5544 22152 19080 76208 66592 266440
1928 7736 5736 22920 19848 78704 68808 275376
1992 7992 5992 23688 20616 81176 71112 284608
2024 7992 6200 24496 21384 84760 73712 293736
2088 8248 6456 25456 22152 87936 75376 299856
2152 8504 6712 26416 22920 90816
2216 8760 6968 28336 23688 93800
76208 305976 81176 324336 87936 351224 93800 375448
78704 314888 84760 339112 90816 363336 97896 391656
105528 422232 107832 422232 110136 440616 112608 452832
115040 460232 117256 471192 119816 478400 124464 501792
125808 502624

Tuy nhién, theo cach thong thudng 3, TBS c¢6 thé chi dugc thiét 14p ty 18 hai lan,

ba 14an, ho#ic bon 1an, va viéc md rong v6i mot bdi s6 khac khong dugce ho tro. Ngoai

ra, cach thirc thong thudng 3 ¢6 thé duoc st dung chi khi TBS duogc thiét 1ap anh xa

v6i k§ thuat don kénh khong gian nhiéu tang. Do d6, viéc mé rong khong thé duoc
thuc hién khi st dung TBS 14 khong linh hoat va khi k¥ thuat don kénh khong gian

nhidu tang khéng duoc thuc hién. Vi vay, TBS khong thé dugc xéc dinh, trong tat ca

cac truong hop, dbi v6i khung phu c6 do dai vuot qué 1 ms. Khi TBS khong thé duoc
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x4c dinh déi véi khung phu c6 do dai vuot qua 1 ms, lwong dit liéu dugc truyén trong
khung phu vAn 13 twong dbi nhé. -

' Dua trén cac md ta néu trén vé cach thic xac dinh TBS theo cong nghé thong
thudng, c6 thé hiéu ring TBS duogc xac dinh theo cach nay dbi v6i khung phu cé do
dai vuot qua 1 ms theo céng nghé thong thudng 13 twong déi nhd, va lugng dit lidu
duoc truyén trong timg khung phu van 13 twong d6i nhé. Trén co s& ndy, dé dam bao
réng TBS duoc xac dinh d6i véi khung phu c6 d6 dai vuot qua 1 ms 1a 16n, luong di
lidu dugc truyén trong timg khung phu 1a 16n, va téc d6 truyén tin hiéu cta hé théng
duoc cai thién, sb chi din dé xudt phuong phép xéc dinh TBS dé xac dinh TBS déi véi
khung phu c6 d6 dai vuot qua 1 ms.

Cu thé lé; trong quy trinh trong d6 UE hodc thiét bi phia mang x4c dinh, dua trén
MCS tudng g v6i kénh phat rong thir nhét va tai nguyén mién tan sé duoc chiém giir
boi kénh phét rong thir nhat, TBS twong tmg v6i kénh phat rong thi nhét, bang TBS
trong d6 sb luong tuong Gng cia cac tang ma khdi van chuyén duoc thiét 14p 4nh xa
v6ilalén hon 1 duge st dung, va sb lugng ciia cac tAing ma khdi van chuyén mang trén
kénh phat rong thi nhét c'Iu'(_JrC thiét 1ap anh xa véi 1a 1, nghia la, TBS tuong dbi 16n
cling ¢6 thé duoc xac dinh khi k§ thuat don kénh khéng gian nhiéu tang khong duge
thuc hién, hodc bién trung gian thu duoc dugc thiét 1ap ty 16 bang céach sir dung hé s6
ty 18 thir nhit dé x4c dinh TBS d thiét 1ap ty 18, va do d6, TBS twong ddi 16n ciing c6
thé dugc xac dinh, hodc sd lugng cua cac RE duoc xé4c dinh dya trén tai nguyeén mién
tan s, va vi sb lugng ctia cac RE trong khung phu c6 d dai vugt qua 1 ms 13 16n hon
sé luong cua cac RE trong khung phu c¢6 d6 dai 1a 1 ms, TBS tuong dbi 16n cling c6
thé dugc xac dinh khi TBS duoc x4c dinh dua trén sb lugng ctia cac RE. Quy trinh x4c
dinh TBS cuy thé duoc md ta chi tiét bang cach st dung cic phuong an sau day. Trudc
hét, ¢6 thé tham khao quy trinh x4c dinh TBS duoc thé hién trén Fig.4. Quy trinh nay
bao gdm céc budc Sali day.

Budce S1: thiét bi truyén thong xéc dinh, dua trén MCS tuong tmg véi kénh phat
rong thir nhét va tai nguyén mién tan s6 duoc chiém gift béi kénh phét rong thi nhat,

TBS tuong tng voi kénh phat rong thir nhét theo mét hodic nhiéu cach thirc sau day.
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Néu thiét bi truyén thong 12 UE, thi kénh phat rong thtr nhat cia UE chu yéu
dugce su dung dé tiép nhan dit lidu dé thuc hién truyén thong. Néu thiét bj truyén théng
13 thiét bi phia mang, thi kénh phat rong thtr nhat cta thiét bi phia mang chu yéu duoc
sir dung dé gtri dir liéu dé thuc hién truyén théng.

Theo céch tiy chon, néu thiét bi truyén théng 1a UE, thi MCS tuong tng véi
kénh phat rong thi nhét c6 thé duge xé4c dinh trudce trong UE, hodc duogc thiét lap ciu
hinh bing cach sir dung tin hiéu béo hiéu tang cao hon dugc giri bsi thiét bj phia mang.

Tang giao thirc tAng cao hon 13 it nhit mot ting giao thirc trong céc tAng giao
thirc bén trén ting vat 1y. Tang giao thirc tAng cao hon c6 thé cu thé 1 it nhét mét trong
sd céc tang giao thic sau day: tang diéu khién truy nhap méi truong (MAC: Medium
Access Control), tAng diéu khién lién két v6 tuyén (RLC: Radio Link Control), ting
giao thirc hoi ty dir liéu gbi (PDCP: Packet Data Convergence Protocol), tang diéu
khién tai nguyén vé tuyén (RRC: Radio Resource Control), va tang khong truy nhap
(NAS: Non-Access Stratum). Can phai hiéu ring tin hiéu bao hiéu tang cao hon noi
chung c6 thé con tuong dwong vé6i théng tin ciu hinh.

Theo cach tiy chon, néu thiét bi truyén thong la thiét bi phia mang, thi MCS
twong Umg voi kénh phat rong thir nhit c6 thé dugc xéac dinh trude trong thiét bi phia
mang, hodc c6 thé dugc giri boi phia mang téi UE.

Theo cach tuy chon, néu thiét bi truyén thong 12 UE, thi tai nguyén mién tan sb
dugc chiém gift béi kénh phét rdng thu nhét c6 thé dugc xé4c dinh trudce trong UE, hodc
dugc thiét 14p cAu hinh bing cach sir dung tin hiéu bao hiéu ting cao hon dugc giri boi
thiét bj phia mang.

Theo céch tily chon, néu thiét bi truyén thong 14 thiét bi phia mang, thi tai nguyén
mién tn sé dugc chiém gitr boi kénh phét rong thir nhat c¢6 thé duge xac dinh trudce
trong thiét bi phia mang, hoic c6 thé duoc giri boi phia mang téi UE.

Thiét bi truyén théng xac dinh, dua trén MCS tuong tng véi kénh phat rong thi
nhét va tai nguyén mién tin s duoc chiém gift boi kénh phat rong thi nhét trong két
hop ctia mot hodic nhiéu trong s cac cach thirc sau day, TBS tuong tng v6i kénh phat

rong thr nhat. Céach thire cu thé hodc két hop clia cac cach thic sau day co thé duogc
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x4c dinh trude trong thiét bi truyén théng, dugce thiét 1ap cAu hinh béi thiét bi phia mang
béng cach giri tin hiéu bao hiéu tAng cao hon t6i UE, hodc twong tu.

Sau khi xac dinh TBS, thiét bj truyén théng co thé x4c dinh, dya trén TBS da
xéc dinh, lwong dit liéu ¢ thé duoc truyén trong timg khung phu trong khi truyén dix
lidu dé thyuc hién truyén dit liéu.

Kénh phét rong th nht c6 it nhit mét trong s cac dic tinh sau day: tai nguyén
mién thoi gian duoc chiém gift boi CP 13 khong nhé hon ngudng thir nhét, tai nguyén
mién thoi gian dugc chiém gift béi ky hidu dén kénh phan tin truc giao (OFDM:
Orthogonal Frequency Division Multiplexing) la khong nho hon ngudng thir hai, va
khoang cach séng mang phu (SCS: SubCarrier Spacing) 1a khong 16n hon ngudng thur
ba, d dai phép bién dbi Fourier nhanh (FFT: Fast Fourier Transform) 13 khéng nhé
hon ngudng thu tu, va tham s6 duge st dung dé chi bao dé thuc hién x4c dinh TBS
bing cach sir dung phuong phap theo sang ché duoc thiét lap.

T4t c4 tai nguyén mién thoi gian duge chiém gift boi CP, tai nguyén mién thoi
gian dugc chiém gift boi ky hiéu OFDM, SCS, va d6 dai FFT déu c6 thé dugc xem 1a
céc tham sb lién quan t6i than sb.

Khi kénh phat rong thir nhat c6 it nhét mot trong s6 it nhat mot trong sb céc dic
tinh sau ddy, c6 thé danh gia rang thiét bi truyén théng can phai xac dinh TBS dbi véi
khung phu c6 d6 dai vuot qua 1 ms.

Tai nguyén mién thoi gian dugc chiém gift boi CP ¢6 thé duoc xem 1a do dai ctia
CP. Tai nguyén mién thoi gian duoc chiém git boi CP 13 khéng nhé hon ngudng thi
nhét, va ngudng thir nhét 1a 300 ps, nghia 13, tai nguyén mién thoi gian duoc chiém g
bdi CP 14 khong nho hon 300 ps.

Tai nguyén mién thoi gian duoc chiém gitt béi ky hiéu OFDM c6 thé dugc xem
la d6 dai ctia ky hiéu OFDM. B¢ dai cu thé cua ky hiéu OFDM c6 thé c6 d6 dai cia
toan bo ky hiéu OFDM va/hoac d6 dai cuia ky hiéu OFDM khong c6 CP, va tai nguyén
mién thoi gian dugc chiém gitt boi ky hiéu dén kénh phan tin truc giao (OFDM:
Orthogonal Frequency Division Multiplexing) la khong nhé hon ngudng thir hai.

Ngudng thir hai 13 2,4 ms, nghia 13, tai nguyén mién thoi gian dugc chiém giit béi ky
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hiéu dbén kénh phan tin truc giao (OFDM: Orthogonal Frequency Division
Multiplexing) 13 khong nhé hon 2,4 ms. |

SCS 1a khéng 16n hon ngudng thir ba, va ngudng thir ba la 417 Hz, 0,417 kHz,
hodc 0,417 KHz, nghia 1a, SCS la khong 16n hon 417 Hz, 0,417 kHz, hoac 0,417 KHz.
Vi du, néu SCS dugc thiét 1ap boi ting cao hon 13 Af =0.625 kHz , thi SCS khéng thda
mén diu kién 1a SCS 1a khong 16n hon ngudng thit ba.

Do dai FFT 1a khong nhd hon ngudng thir tu. Néu hé thdng truyén thong 14 dai
rong hé théng 10 MHz, thi ngudng tht tu 1a 36864, nghia 13, d6 dai FFT 1a khong nho
hon 36864. Néu hé théng truyén thong 1a dai rong hé théng 20 MHz, thi ngudng thir
tu c6 thé dugce ting gip d6i tuong tmg thanh 73728, nghia 13, d6 dai FFT 1a khong nhé
hon 73728.

Tham sb duoc st dung dé chi béo dé thuc hién x4c dinh TBS theo cach thiic theo
sang ché duoc thiét 14p, va tham sé dugc sir dung dé chi béo dé thuc hién x4c dinh TBS
theo cach thirc theo sang ché 1a tham s bat ky, mién 12 thiét bi truyén thong c6 thé xac
dinh, dua trén tham sb duogc sir dung dé chi bao dé thuc hién xé4c dinh TBS theo cach
thic theo sang ché, TBS dbi voi khung phu c6 dd dai vuot qua 1 ms. Vi dy, tham s6 ¢
thé duogc thiét 14p 14 altTBS PMCH.

Néu thiét bi truyén thong xac dinh, dua trén déc tinh cta kénh phat rong thir
nhat, 1athiét bi truyén thong khong cin phai xéc dinh TBS d6i v6i khung phu c6 d6 dai
vuot qué 1 ms, thi thiét bi truyén thong c6 thé x4c dinh TBS béang cach st dung phuong
phép hién ¢6, nghia 13, xac dinh chi s6 TBS dua trén chi s MCS va lién hé tuong tmg
thir nhét, va xac dinh TBS dua trén chi sé TBS, sb luong thu'é té ctia cac RB, va lién
hé tuong trng th hai. |

Budc S2-1: thiét bi truyén thong xac dinh chi s TBS thi nhit dua trén chi sb
ctia MCS va bang th nhat, xac dinh bién trung gian thi nhéit dwa trén chi s6 TBS tht
nhét, tai nguyeén mién tan sé, va bang thtr hai, va x4c dinh TBS dya trén bién trung gian
thir nhét va bang thu ba, trong d6 bang thir nhét c¢6 lién hé tuong Ung gitta chi sé MCS
va chi s6 TBS, bang thir hai c¢6 lién hé tubng ling gifra tai nguyén mién tan sd, chi sb
TBS, va bién trung gian th nhét, bang thir ba c6 lién hé twong tmg gitta TBS va bién

trung gian thtt nhét, bang thit ba twong ung véi bang TBS trong do s6 luong cua cac
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tang ma khéi van chuyén duoc thiét 1ap 4nh xa véi 13 16n hon 1, va sd luong clia céc
tAng ma khdi vAn chuyén mang trén kénh phat rong thir nhét dugc thiét 1ap anh xa véi
la 1.

Néu thiét bj truyén thong 13 UE, thi chi s6 cia MCS tuong tmg véi kénh phat
rong thtr nhét c¢6 thé 1a chi sé MCS dugc thiét 1ap cau hinh boi thiét bi phia mang.

Thiét bi truyén thong x4c dinh chi s6 TBS thi nhit dua trén chi s cia MCS va
bang thir nhét, trong d6 bang thir nhét co lién hé tuwong tmg giita chi s6 MCS va chi s6
TBS. Theo cach tity chon, bang tht nhét c6 thé st dung bang thit nhit dugc thé hién 12
Bang 1 va/hogc Bang 2. Bang tht nhét theo céch khéc c6 thé 1 bang thtr nht thu duoc
sau khi Bang 1 va Bang 2 duogc két hop hodc duge rit gon. Bang thir nhét theo cch
khéc c6 thé 13 bang thtr nhét thu duoc biang cach thiét 1ap ty 16 Bang 1 vi/hogic Bang 2.
Bang tht nhét theo cach khac c6 thé 13 bang dugc 4p dung cho hé théng NR-5G.

Thiét bi truyén thong x4c dinh bién trung gian thi nhét dya trén chi s6 TBS thir
nhét, tai nguyén mién tin s8, va bang tht hai, trong dé bang thtr hai c6 lién hé twrong
&hgv gifta tai nguyén mién tin sd, chi s6 TBS, va bién trung gian th nhét. Vi du, tai
nguyén mién tan sé c6 sb lwong cia cac RB. Theo c¢ach tliy chon, s6 luong cua cac RB
c6 thé 1a s6 luong thuc té cua cac RB duogc thiét 1ap d6i véi thiét bi truyén théng, va co
thé 13 s luong da thiét 14p ty 1& ciia cac RB duge thu nhan sau khi sb lugng thyc té cia
céc RB dugc thiét 14p ty 16. Bang thir hai c6 lién hé twong tng giita s6 luong clia cac
RB, chi s6 TBS, va bién trung gian the nhit, va bién trung gian thir nhat c6 thé dugc
xem 12 bién trung gian thtt nhét duoc st dung khi TBS dugc xac dinh. |

Theo cach tiy chon, bang thir hai con tuong ung véi bang TBS trong do s6 lugng
cla cac tﬁng ma khédi van chuyén duoc thiét 1ap anh xa véila 1.

Theo céch tity chon, bang thi hai c6 thé 13 bang thi hai duoc thé hién 1a Bang
3. Bang thr hai theo cach khéc co thé 1a bang th hai thu dugc sau khi Bang 3 duoc rut
gon. Bang thtt hai theo céch khac c6 thé 13 bang thi hai thu dwoc bang cach thiét lap
t}’f‘ 1é Bang 3. Bang thtr hai theo cach khac c6 thé la bang dugc 4p dung cho hé théng
NR-5G. |

Thiét bi truyén théng xéc dinh, dura trén bién trung gian thir nhat va bang thi ba,
TBS twong tng véi kénh phat rong thir nhat, trong d6 bang thir ba c6 lién hé twong ting
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gitta TBS va bién trung gian thir nhét, s§ lwong cta céc tAing ma khéi van chuyén mang
trén kénh phét rong thir nhat duoc thiét 1ap 4nh xa véi 13 1, va bang tht ba tuong ting
v6i bang TBS trong dé sb lugng cia cac tAng ma khdi van chuyén duogc thiét 14p anh
xa v6i 13 16n hon 1. Trong trudng hop nay, khi TBS duoc thiét 1ap 4nh xa véi mot tang
khong gian, va k§ thuat dn kénh khéng gian nhiéu ting khong can phai dugc thuc
hién déi v6i TBS theo sang ché, TBS v6i gid tri 16n hon ¢6 thé tim dugc bang cach tra
ctru bang thir ba. Do d6, c6 thé dam bao ring TBS d4 xé4c dinh tuong tmg véi kénh phat
rong thtr nhit 13 16n hon, va luong dit liéu dugc truyén trong timg khung phu 14 16n
hon. |

Theo cach tuy chén, bang tha ba con tuong tng véi bang TBS trong d6 s6 lugng
clia cdc tAing ma khéi van chuyén duoc thiét 1ap 4nh xa véi 1a 2, bang thi ba con tuong
ting v6i bang TBS trong d6 sb luong ctia céc tAng ma khdi van chuyén dugc thiét lap
anh xa voi 1a 3, hodc bang thir ba con tuwong ung véi bang TBS trong do sd lwong cla
céc tAng ma khéi van chuyén duoc thiét 1ap anh xa véi 12 4.

Theo céach tiy chon, bang thir ba theo cach khac c6 thé 1a bang thu dugc bing
cach két hop céc bang trong bang TBS trong d6 sb lugng ciia céc tAng ma khéi van
chuyén duoc thiét 18p anh xa véi la 1, bang TBS trong dé sd lwogng cta cac tang ma
khéi van chuyén duoc thiét 18p éanh xa véi 1a 2, bang TBS trong dé s6 luong cua céc
tang ma khéi van chuyén duoc thiét 14p 4nh xa véi 1a 3, va bang TBS trong d6 s6 luc_mg}
cula cac téng ma khéi van chuyén duoc thiét 13p anh xa véi 1a 4, hodc bang thu dugc
béng cach rat gon it nhat mét bang.

Theo céch tiy chon, bang TBS trong dé sé lugng cia céc ting ma khéi van
chuyén dﬁqc thiét lap anh xa véila 1 co thé duoc thé hién 1a Bang 3, bang TBS trong
dé sé lugng cta céac téng ma khdi van chuyén duoc thiét lap &nh xa véila2 co thé duoc
thé hién la Bang 4, bang TBS trong d6 sb luong cia céc ting ma khéi van chuyén duoc
thiét 1ap 4nh xa véi 12 3 ¢6 thé duoc thé hién 12 Bang 5, va bang TBS trong d6 sd luong
clia cac tAng ma khéi véan chuyén duoc thiét 1ap 4nh xa véi la 4 ¢6 thé duoc thé hién 1a
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Theo cach tuy chon, khi xac dinh TBS tuong tng vo6i kénh phét rong thir nhét
theo cach nay, thiét bi truyén théng xéac dinh ring tai nguyén mién tin s6 14 16n hon
ngudng thir nam.

Néu thiét bj truyén thong 1a thiét bj diu cudi UE, thi ngudng thir nim c6 thé
duoc xac dinh trude hodc c6 thé duoc thiét 1ap bé’mg cach st dung tin hiéu bao hiéu
tAng cao hon.

Néu thiét bi truyén thong 12 thiét bi phia mang, thi ngudng th nam c6 thé duoc
x4c dinh trude hodc c6 thé duge gui boi thiét bi phia mang t61 UE.

Vi dy, thiét bj truyén théng x4c dinh rang tai nguyén mién tan s6 la 1én hon
ngudng thr nam c6 thé 1a thiét bi truyén thong xéac dinh rang sb lugng thuc té clia cac
RB la 16n hon ngudng thir nam.

Theo cach tily chon, néu thiét bi truyén théng x4c dinh ring tai nguyén mién tin
s& nhoé hon hodc bing ngudng thr nim, thi thiét bi truyén théng c6 thé x4c dinh TBS
nhu sau: thiét bi truyén théng xéc dinh chi sé TBS thr nhit dua trén chi sé cia MCS
va bang thtr nhat, va xac dinh TBS dua trén chi sé TBS thir nhét, tai nguyén mién tan
s6, va bang tht hai.

Theo cach tiy chon, thiét bi truyén thong xac dinh tai nguyén mién tan sb da
thiét lap ty 1€ dua trén tai nguyén mién tin sb, va thiét bi truyén thong xac dinh TBS
dwa trén chi s§ TBS thir nhét, tai nguyén mién tan s da thiét lap ty 1¢, va bang thi hai.

Theo cach tiry chon, néu tai nguyén mién tin s c6 sb lugng ctia cac RB, thi sb
luong da thiét 1ap ty 1€ cua cac RB dugc xac dinh dua trén hé sd ty 16 dd x4c dinh va
s6 Iwong thuc té cta cac RB. Vi du, N, =a- Ny, trong d6 Nix, 12 sd luong da thiét
1ap ty 16 ctia cac RB, & 1a hé sb ty 18 da xac dinh, va N, 12 s6 luong thuc té clia céc
RB.

Theo cach tuy chon, s6 lugng da thiét 14p ty 18 ctia cac RB dugc x4c dinh dua
trén hé s6 ty 18 da xac dinh va sd lugng thuc té cia cac RB. Vi du, Ny, =|ar Npgs|,
Ny =| @ Nuy |, hotic N =[ @ Ny |, trong d6 & 13 hé s6 ty 18 da xéc dinh, va Ny

1a s6 lugng thuc té cia cac RB.
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Theo céch tly chon, hé s ty 1& da x4c dinh c6 thé duoc thiét 1ap bang cach sir
dung tin hiéu bao hiéu tr?mg cao hon, va c6 thé duoc xéac dinh dua trén dit lidu duoc luu
trit trong tmg vi tham s lién quan t6i than sb.

Theo céch tily chon, hé s6 ty 18 d& x4c dinh c6 thé dugc thiét 1ap bang cach st
dung khéi thong tin chinh (MIB: Master Information Block), khdi thong tin chinh
MBMS (MIB-MBMS), kiéu khéi théng tin hé théng 1 (SIB1), kiéu khdi théng tin hé
théng MBMS 1 (SIB1-MBMS), hodc kiéu khéi thong tin hé thdng 13 (SIB13).

Vi du, néu hé sb ty 18 da xé4c dinh duoc thiét 1ap bang cach st dung tin hiéu bao
hiéu tAng cao hon, hé s6 ty 1é ¢6 thé bang gid tri tham sd twong tmg véi tham s6 dugc
thiét 14p nhu néu trén dugc st dung dé chi bao dé thuc hién xac dinh TBS theo cach
thire theo sang ché.

Vi dy, néu c6 thé x4c dinh réng hé sb ty 1& dugc xac dinh dya trén dit liéu dugc
Iwu trit twong Gng voi tham sb 1ién quan t6i than sb, va SCS 13 47 =0.625 kHz thi hg 56
ty 16 da xé4c dinh 1a 2.

Vi dy, néu c6 thé xé4c dinh riing hé s6 ty 1¢ duoc xé4c dinh dua trén dit liéu duge
luu trit twong Ung v6i tham sb lién quan t6i than s, va SCS 1a Af =0.37kHz hogc
Af =0.371kHz | thi hé sb ty 18 dd x4c dinh 1a mét gia tri trong s6 cac gia tri c¢6 thé sau
day.

Nghia 14, gia tri c6 thé cta hé sb ty 18 da xac dinh c¢6 thé ndm trong tip hop {3,
3,25, 3,375, 3,56, 3,69, 3,875, 3,93, 4, 4,06, 4,375, 4,5, 4,625, 5,75, 5,875}, hoic c6
thé nam trong tp hop {3, 3,01, 3,02, 3,03, 3,04, 3,05, 3,06, 3,07, 3,08, 3,09, 3,1, 3,11,
3,12, 3,13, 3,14, 3,15, 3,16, 3,17, 3,18, 3,19, 3,2, 3,21, 3,22, 3,23, 3,24, 3,25, 3,26,
3,27,3,28,3,29, 3,3, 3,31, 3,32, 3,33, 3,34, 3,35, 3,36, 3,37, 3,38, 3,39, 3,4, 3,41, 3,42,
3,43, 3,44, 3,45, 3,46, 3,47, 3,48, 3,49, 3,51, 3,52, 3,53, 3,54, 3,55, 3,56, 3,57, 3,58,
3,59, 3,6, 3,61, 3,62, 3,63, 3,64, 3,65, 3,66, 3,67, 3,68, 3,69, 3,7, 3,71, 3,72, 3,73, 3,74,
3,75,3,76, 3,77, 3,78, 3,79, 3,8, 3,81, 3,82, 3,83, 3,84, 3,85, 3,86, 3,87, 3,88, 3,89, 3,9,
3,91, 3,92, 3,93, 3,94, 3,95, 3,96, 3,97, 3,98, 3,99, 4, 4,01, 4,02, 4,03, 4,04, 4,05, 4,06,
4,07, 4,08, 4,09, 4,1,4,11,4,12, 4,13, 4,14, 4,15, 4,16, 4,17, 4,18, 4,19, 4,2, 4,21, 4,22,
423, 424, 4,25, 426, 427, 4,28, 429, 43, 431, 4,32, 4,33, 4,34, 4,35, 4,36, 4,37,
438,4,39,4,4,4,41,4,42, 4,43, 4,44, 4,45, 4,46,4,47,4,48,4,49,4,5,4,51,4,52,4,53,
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4,54, 4,55, 4,56, 4,57, 4,58, 4,59, 4,6, 4,61, 4,62, 4,63, 4,64, 4,65, 4,66, 4,67, 4,68,
4,69,4,7,4,71,4,72,4,73,4,74, 4,75, 4,76,4,77, 4,78, 4,79, 4,8, 4,81, 4,82, 4,83, 4,84,
4,85, 4,86, 4,87, 4,88, 4,89, 4,9, 4,91, 4,92, 4,93, 4,94, 4,95, 4,96, 4,97, 4,98, 4,99, 5,
5,01, 5,02, 5,03, 5,04, 5,05, 5,06, 5,07, 5,08, 5,09, 5,1, 5,11, 5,12, 5,13, 5,14, 5,15,
5,16,5,17,5,18,5,19,5,2, 5,21, 5,22, 5,23, 5,24, 5,25, 5,26, 5,27, 5,28, 5,29, 5,3, 5,31,
5,32, 5,33, 5,34, 5,35, 5.36, 5,37, 5,38, 5,39, 5,4, 5,41, 5,42, 5,43, 5,44, 5,45, 5,46,
5,47,5,48,5,49,5,5,5,51,5,52,5,53, 5,54, 5,55, 5,56, 5,57, 5,58, 5,59, 5,6, 5,61, 5,62,
5,63, 5,64, 5,65, 5,66, 5,67, 5,68, 5,69, 5,7, 5,71, 5,72, 5,73, 5,74, 5,75, 5,76, 5,77,
5,78,5,79, 5,8, 5,81, 5,82, 5,83, 5,84, 5,85, 5,86, 5,87, 5,88, 5,89, 5,9, 5,91, 5,92, 5,93,
5,94, 5,95, 5,96, 5,97, 5,98, 5,99, 6}. Vi du, hé s6 ty 1 di x4c dinh 13 3 hodc 4. Tap
hop dit liéu néu trén c6 toan bd dit liéu tir 3 t6i 6. Dit liéu khong xuét hién trong bang
c6 thé duogc thé hién biang cach sir dung dit 1iéu hién c6 trong bang. Vi du, 3,005 khéng
xuét hién trdng bang va ¢6 thé dugc thé hién bang cach sir dung 3 hoic 3,01. Céc gia
tri ¢6 thé nhu néu trén ciia hé sb ty 1¢ duogc stir dung, vi thé TBS d3 x4c dinh c6 thé dugc
so khép chinh x4c hon véi MCS.

Theo céch ty chon, néu ngudng thir nim theo cach khac c6 thé duge xac dinh
dua trén hé sb ty 16 da x4c dinh, thi mdi twong quan gitta ngudng thr ndm va hé s6 ty
1é dﬁ’xéc dinh Ia x=[%9 J hodc X=[%—|, diéu nay duoc giai thich cu thé 1a ngudng
thtr ndm x 14 110 duge chia cho o va dugc lam tron xudng hodc dugc lam tron 1én. Vi
du, néu « 1a 3, c¢6 thé xac dinh, dua trén mbi tuong quan, 1a ngudng thir nam 13 36
(twong Gmg véi ngudng thtr nim x thu duoc bang cach thuc hién lam tron xubng) hoic
37 (twong tng v6i ngudng thir nam x thu dwoc bang cach thuc hién lam tron 1én),

Theo céch tlly chon, néu ngudng thtr nam theo cach khéac c¢6 thé duoc xac dinh
dwa trén hé sb ty 1¢ da xac dinh, mbi twong quan gitta ngudng thir nim va hé sd ty 18

110

. \ l 10 1 10 - o A \ e r A by
dd xac dinh la x =[*;~J, x-—{?], hodc x=[—{, di€u nay duogc giai thich cu thé la

ngudng tht nam x l1a 110 dugc chia cho o va dugc lam tron Xuéng, duoc 1am tron 1én,
hodc duogc quy tron. Vi du, néu a 14 3,375, c6 thé xac dinh, dua trén mbi tuong quan,

13 ngudng thir ndm 1a 32 (twong tmg v6i ngudng th ndm x thu duge bang cach thuc
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hién 1am tron xudng) hodc 33 (twong tmg voi ngudng thir nim x thu duge béng céch
thuc hién lam tron 1én hodc tuwong tmg véi ngudng thit ndm x thu dugc béng cach thuc
hién quy tron).

Néu thiét bi truyén théng xac dinh, theo cach thirc duge thé hién & buéc S2-1,
TBS tuong tmg v6i kénh phat rong thir nhét, thiét b truyén thong chi can phai xac dinh,
trude khi x4c dinh bién trung gian thir nhét, 1a kénh phat réng thir nhét c6 it nht mot
trong s céc dic tinh néu trén. co hoi xac dinh cu thé khéng bi han ché. Theo cach tiy
chon, thiét bi truyén thong trude hét c6 thé xac dinh ring kénh phét rong thir nhat c6 it
nhat mot trong sb cac dic tinh néu trén, tiép d6 xac dinh chi s TBS tht nhit dua trén
chi s8 cia MCS va bang thi nhét, va xac dinh bién trung gian thir nhét dua trén chi sb
TBS tht nhat, tai nguyén mién tin sb, va bang thir hai. Theo cach tiy chon, thiét bi
truyén thong c6 thé trude hét x4c dinh chi s TBS tht nhit dua trén chi s6 MCS va
bang thlr nhét, tiép d6 x4c dinh ring kénh phat rong thi nhét c6 it nhat mot trong sb
cc dic tinh néu trén, va xac dinh bién trung gian tho nhét dua trén chi s6 TBS thi
nhét, tai nguyén mién tn sd, va bang thi hai.

Theo cach tiry chon, quy trinh xac dinh riang kénh phat rong thir nhét ¢6 it nhat
mot trong s6 céc dic tinh néu trén c6 thé con dugce thuc hiéh béng cach str dung diéu
kién xac dinh. Vi du, thiét bi truyén théng xac dinh xem kénh phét rong thir nhét c6 it
nhat mot trong s6 céc dic tinh néu trén hay khong, va néu dﬁhg, thi xac dinh réng kénh
phat rong thir nhat c6 it nhat mét trong sb céc dac tinh néu trén.

Buge $2-2: thiét bi truyén thong xac dinh chi s6 TBS tht nhét dva trén chi sb
ctia MCS va bang thtr nhét, x4c dinh bién trung gian thir hai dua trén chi s6 TBS thir
nhét, tai nguyén mién tan s6, va bang thtr hai, va xac dinh TBS dua trén bién trung gian
thir hai va hé sb ty 18 thi nhat, trong d6 hé s ty 18 thi nhét nay 16n hon 1.

Theo cach thie x4c dinh TBS & bude S2-2, quy trinh trong d6 thiét bi truyén
thong xé4c dinh chi s6 TBS thir nhét dwa trén chi s6 cia MCS va bang tha nhét 13 gidng
nhu quy trinh x4c dinh chi s& TBS thir nhit & budce S2-1. Céc chi tiét khong duge md
ta lai & day.

Theo cach thic xéc dinh TBS & bude S2-2, quy trinh trong d6 thiét bi truyén

théng x4c dinh bién trung gian tht hai dya trén chi sé TBS thir nhét, tai nguyén mién
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tan sd, va bang thi hai 13 tuong ty véi quy trinh xac dinh Abién trung gian thir nhét &
budc S2-1. Cac chi tiét khong dugc mé ta lai ¢ ddy.

Thiét bi truyén théng c6 thé x4c dinh TBS dua trén bién trung gian thir hai va hg
s6 ty 18 thir nhét, didu nay tuong duong cu thé vai thiét 1ap ty 18 bién trung gian thir hai
dira trén hé sd ty 18 thir nhat dé x4c dinh TBS. Vi TBS sau khi mé rdng 13 1én hon so
v6i bién trung gian thit hai, TBS d4 xé4c dinh twong Gng v6i kénh phét rong thi nhat 13
16n hon, va lvong dit liéu duoc truyén trong timg khung phu 13 16n hon.

Quy trinh x4c dinh hé s6 ty 1& thir nhat & bude S2-2 1a gidng nhur quy trinh xéac
dinh hé s ty 1é & budc S2-1, va cac chi tiét khong duoc mo ta lai ¢ day.

Gia tri c6 thé cua hé sb ty 1é d3 x4ac dinh c6 thé nim trong tap hop {3, 3,25,
3,375, 3,56, 3,69, 3,875, 3,93, 4, 4,06, 4,375, 4,5, 4,625, 5,75, 5,875}, hoidc ¢6 thé nam
trong tép hop {3, 3,01, 3,02, 3,03, 3,04, 3,05, 3,06, 3,07, 3,08, 3,09, 3,1, 3,11, 3,12,
3,13, 3,14, 3,15, 3,16, 3,17, 3,18, 3,19, 3,2, 3,21, 3,22, 3,23, 3,24, 3,25, 3,26, 3,27,
11284129,33,331,332,333,334,335,336,337,338,339,3A33Al,3A2,3A3,
3,44, 3,45, 3,46, 3,47, 3,48, 3.49, 3,5, 3,51, 3,52, 3,53, 3,54, 3,55, 3,56, 3,57, 3,58,
3,59, 3,6, 3,61, 3,62, 3,63, 3,64, 3,65, 3,66, 3,67, 3,68, 3,69, 3,7, 3,71, 3,72, 3,73, 3,74,
3,75,3,76,3,77, 3,78, 3,79, 3,8, 3,81, 3,82, 3,83, 3,84, 3,85, 3,86, 3,87, 3,88, 3,89, 3,9,
3,91, 3,92, 3,93, 3,94, 3,95, 3,96, 3,97, 3,98, 3,99, 4, 4,01, 4,02, 4,03, 4,04, 4,05, 4,06,
4,07,4,08,4,09,4,1,4,11,4,12,4,13, 4,14, 4,15, 4,16,4,17, 4,18, 4,19, 4,2,4,21, 4,22,
4,23, 4,24, 4,25, 4,26, 4,27, 4,28, 4,29, 4.3, 4,31, 4,32, 4,33, 4,34, 4,35, 4,36, 4,37,
438,439, 4,4, 4,41, 4,42, 4,43, 4,44, 4,45, 4,46, 4,47, 4,48, 4,49, 4.5, 4,51, 4,52, 4,53,
4,54, 4,55, 4,56, 4,57, 4,58, 4,59, 4,6, 4,61, 4,62, 4,63, 4,64, 4,65, 4,66, 4,67, 4,68,
4,69,4,7,4,71,4,72,4,73,4,74,4,75, 4,76, 4,77, 4,78, 4,79, 4,8, 4,81, 4,82, 4,83, 4,84,
4,85, 4,86, 4,87, 4,88, 4,89, 4,9, 4,91, 4,92, 4,93, 4,94, 4,95, 4,96, 4,97, 4,98, 4,99, 5,
5,01, 5,02, 5,03, 5,04, 5,05, 5,06, 5,07, 5,08, 5,09, 5,1, 5,11, 5,12, 5,13, 5,14, 5,15,
5,16,5,17,5,18, 5,19, 5,2, 5,21, 5,22, 5,23, 5,24, 5,25, 5,26, 5,27, 5,28, 5,29, 5,3, 5,31,
5,32, 5,33, 5,34, 5,35, 5,36, 5,37, 5,38, 5,39, 5,4, 5,41, 5,42, 5,43, 5,44, 5,45, 5,46,
5,47,5,48,5,49, 5,5,5,51, 5,52, 5,53, 5,54, 5,55, 5,56, 5,57, 5,58, 5,59, 5,6, 5,61, 5,62,
5,63, 5,64, 5,65, 5,66, 5,67, 5,68, 5,69, 5,7, 5,71, 5,72, 5,73, 5,74, 5,75, 5,76, 5,77,
5,78,5,79, 5,8, 5,81, 5,82, 5,83, 5,84, 5,85, 5,86, 5,87, 5,88, 5,89, 5,9, 5,91, 5,92, 5,93,
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5,94, 5,95, 5,96, 5,97, 5,98, 5,99, 6}. Vi du, hé b ty 1& dd x4c dinh thir nhét 12 3 hoic
4. Tap hop dit liéu néu trén cb toan bo dit li€u tir 3 t6i 6. dit liu khong xuét hién trong
bang c6 thé dugc thé hién bang cach sir dung dit liéu hién c6 trong bang. Vi dy, 3,005
khong xuét hién trong bang va co thé duoc thé hién béng cach str dung 3 hoac 3,01.
Céc gié tri c6 thé nhu néu trén ciia hé sb ty 18 duoc sir dung, vi thé TBS di x4c dinh c6
thé duoc so khép chinh xac hon véi MCS.

Vi dy, thiét bi truyén thong cé thé xéac dinh truc tiép tich tht nhét cua bién trung
gian tht hai va hé sb ty 18 thi nhat 1am TBS, nghia 13, 7TBS _2=«a-TBS _1, trong d6
TBS _2 la tich tht nh4t, & 12 hé sb ty 1& da xé4c dinh tht nhit, va TBS_1 14 bién trung
gian thir hai.

Theo mét vi du khac, thiét bi truyén thong c6 thé x4c dinh TBS duya trén bién

b r ° \' A A 9 A 7 A ~ N a.TBS 1
trung gian thir hai va hé so ty 1& tht nhat, nghia 13, 7BS _2=T‘° Y,
a-TBS 1 -TBS 1
TBS_2=[—y = J-y, hodc TBS_2=|VQT_]°)/, trong d6 TBS_2 1a TBS di x4c

dinh, @ 1a hé sé ty 1é da xé4c dinh th@ nhét, 7BS_1 14 bién trung gian thi hai, va y 13 s6
nguyén duong va la bdi s6 cua 8, vi dy, 8, 16, 24, hodc 32. Giai thich cu thé nhu sau:
TBS d4 xé4c dinh, nghia 13, TBS _2, bang gia tri 12 boi s6 nguyén cia y va gén nhét véi
tich da x4c dinh cta hé sb ty 16 tht nhdt & va bién trung gian thir hai 7BS_1, bang gia
tri 1a boi s6 nguyén ctia y va nhoé hon so véi tich da xac dinh ctia hé sb ty 18 thir nhat
O va bién trung gian thit hai 7BS_1 va gan nhét véi tich nay, hodc bang gia tri 14 bdi
s6 nguyén cuia y va 1 16n hon tich d3 xac dinh cia hé sb ty 18 th nhat & va bién trung
gian thir hai 7BS _1 va gan nhét véi tich nay.

Theo mot vi du khéc, thiét bi truyén thong c6 thé chon, 1am TBS dua trén tich
thir nhit ctia bién trung gian thir hai va hé sb ty 18 thir nhét, gi tri gin nhat véi tich thir
nhét tir duge x4c dinh trude hodc duge thiét lap c4u hinh ving tai nguyén TBS.

Theo céach tuy chon, thiét bi truyén thong chon, lam TBS, gia tri v6i chénh 1éch

nho nhét so véi tich thi nhét, tir tat ca cac gid tri TBS trong ving tai nguyén TBS.
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Theo cach tuy chon, thiét bi truyén thong chon, lam TBS, gia tri véi chénh 1éch
nhé nhét so vdi tich thir nhét, tir céc gia tri TBS nhé hon tich thir nhat trong ving tai
nguyén TBS.

Theo cach tity chon, thiét bi truyén thong chon, lam TBS, gié tri v6i chénh léch
nhé nhat so vdi tich thir nhét, tir cac gia tri TBS 16n hon tich thir nhét trong ving tai
nguyén TBS.

Theo céch tity chon, viing tai nguyén TBS c6 thé c6 bang thit hai va tat ca hoic
mdt s6 céc gia tri TBS trong bang thir hai.

Theo céach tily chon, ving tai nguyén TBS c6 thé c¢6 tit ca hodc mot sd cac gia
trj TBS trong két hop ctia mot hodc nhiéu trong sé Bang 3 téi Bang 6. Vi du, céc gi4
tri TBS trong ving tai nguyén TBS c6 tit ca hodc mdt sb céc gid tri TBS trong bang
bat ky trong sb Bang 3, Bang 4, Bang 5, va Bang 6, hodc két hop ctia hai bang hoic két
hop ctia ba bang hodc két hop ctia bbn bang. Vi dy, ving tai nguyén TBS c6 thé c6 tat
ca c4c gia tri TBS xudt hién trong Bang 3. Ving tai nguyén TBS theo cach khéc c6 thé
c6 tat ca cac gia tri TBS xudt hién trong Bang 3, Bang 4, Bang 5, va Bang 6.

Theo céch tuy chon, ving tai nguyén TBS c6 thé duogc thé hién trén Bang 7.
Bang 7 chi thé hién mot sb cac gia tri TBS trong céc tai nguyén TBS, va khong tao ra

han ché dbi véi tit ca cac gia tri TBS ¢6 thé trong ving tai nguyén TBS.

Bang 7
16 | 552 1544 4264 13536 45352 125808 239656
24 | 568 1544 4392 14112 46888 128496 245648
32 | 584 1608 4584 14688 48936 130392 248272
40 | 600 1672 4776 15264 51024 133208 251640
56 | 616 1736 4968 15840 52752 137792 254328
72 | 632 1800 5160 16416 55056 142248 266440
88 | 648 1864 5352 16992 57336 146856 275376
104 | 680 1928 5544 17568 59256 149776 284608
120 | 696 1992 5736 18336 61664 151376 293736
136 | 712 2024 5992 19080 63776 152976 299856
144 | 744 2088 6200 19848 66592 157432 305976
152 | 776 2152 6456 20616 68808 161760 314888
176 | 808 2216 6712 21384 71112 165216 324336
208 | 840 2280 | 6968 22152 73712 169544 336576
224 | 872 2344 7224 22920 75376 171888 339112
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256 | 904 2408 7480 23688 76208 175600 351224
280 | 936 2472 7736 24496 78704 177816 363336
288 | 968 2536 7992 25456 81176 181656 373296
296 | 1000 2600 8248 26416 84760 185728 375448
328 11032 2664 8504 27376 87936 187712 391656
336 | 1064 2728 8760 28336 90816 191720 422232
344 | 1096 2792 9144 29296 93800 195816 440616
376 | 1128 2856 9528 30576 97896 199824 452832
392 11160 2984 9912 31704 100752 201936 460232
408 | 1192 3112 10296 32856 101840 203704 471192
424 11224 3240 10680 34008 105528 205880 478400
440 | 1256 3368 11064 35160 107832 211936 501792
456 | 1288 3496 11448 36696 110136 214176 502624
472 11320 3624 11832 37888 112608 220296

488 | 1352 3752 12216 39232 115040 221680

504 | 1384 3880 12384 40576 117256 226416

520 | 1416 4008 12576 42368 119816 230104

536 | 1480 4136 12960 43816 124464 236160

Néu thiét bi truyén thong xac dinh, theo cach thirc duoc thé hién & bude S2-2,
TBS tuong tng véi kénh phét rong thi nhét, thi thiét bj truyén théng chi can phai x4c
dinh, trudc khi xé4c dinh bién trung gian tht hai, 1 kénh phat rong thir nhét c6 it nhét
mot trong s6 céc dic tinh néu trén. Co hdi x4c dinh cu thé khong bi han ché. Theo cach
thy chon, thiét bj truyén thong trude hét c6 thé xac dinh ring kénh phat rong thir nhét
c6 it nhat mot trong sb cac dic tinh néu trén, tiép d6 x4c dinh chi s& TBS thit nhéat dua
trén chi sb cia MCS va bang thi nhét, va x4c dinh bién trung gian thi hai dya trén chi
s6 TBS thit nhét, tai nguyén mién tan s, va bang thtr hai. Theo céch tity chon, thiét bi
truyén théng cé thé trude hét xac dinh chi sé TBS thir nhit dua trén chi s6 MCS va
bang thir nht, tidp d6 x4c dinh ring kénh phét rong thir nhét c6 it nhit mét trong s6
céc dic tinh néu trén, va xac dinh bién trung gian thi hai dua trén chi s6 TBS thir nhat,
tai nguyén mién tan sd, va bang thir hai. |

Theo céch tily chon, quy trinh x4c dinh ring kénh phat rong thi nhat 6 it nhét
mot trong s6 cac dic tinh néu trén c6 thé con duge thuc hién bing cach sir dung didu

kién xéc dinh. Vi du, thiét bi trayén thong xé4c dinh xem kénh phat rong thir nhat c6 it
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nhét r__n(f)t trong sb cac déc tinh néu trén hay khong, va néu ding, thi xac dinh r%mg kénh
phat rong thﬁ' nhét c6 it nhat mot trong s6 céc dac tinh néu trén.

Bude S2-3: thiét bi truyén thong xac dinh sé lwong cia cac RE dua trén tai
nguyén mién tan sb, va x4c dinh TBS dua trén s lugng cta cac RE va chi s6 ctia MCS.

Thiét bi truyén théng x4c dinh sb lugng ctia cac RE dua trén tai nguyén mién tan
s6. Theo céch tuy chon, sb lugng da xéc dinh cda céc RE c6 thé ¢6 sd luong cua cac
RE duoc cip phéat cho PMCH trong mét RB, va c6 thé c6 sb luong clia cac RE duge
cip phat cho PMCH trong tat ca cac RB duoc sir dung, nghia 13, tong s6 luong cuia cac
RE dugc cp phat cho PMCH.

Néu sb luong ctia cac RE c6 sb luong ciia cac RE duoc cdp phat cho PMCH
trong mot RB, vi du, khi thiét bi truyén thong xac dinh s6 lugng ctia cac RE dua trén
tai nguyén mién tan sd, sb lugng ctia cac RE c6 thé dugc xac dinh dua trén s6 luong
clia céc séng mang phu trong mdt RB, sb lugng ciia cac ky hiéu dugc cép phat cho
PMCH trong mét khung phu, va s6 luong cia cac RE ciia tin hiéu chuén (RS: Reference
Signal) MBSFN trong timg RB.

Cu thé 13, khi sb lugng cia cac RE dugc x4c dinh dua trén s6 lugng clia cac song
mang phu trong mét RB, sb luong ctia céc ky hiéu dugc cAp phét cho PMCH trong mot
khung phuy, va sé luong cia cic RE ctia MBSFN RS trong timg RB, sb luong clia cac
RE ¢6 thé duoc tinh toan va duoc x4c dinh bang cach st dung cong thic sau diy:
Ny =NZ N2~ Nisery , trong d6 Ny, 14 s6 luong ctia cac RE dugc cp phat cho PMCH
trong m{)'t RB, N lasb lugng cua cac séng mang phu trong mét RB, N, 1a s6 lugng
ctia cac ky hiéu dugce cip phéat cho PMCH trong mot khung phu, va Njjemy 12 s6 luong
cua cac RE cua MBSFN RS trong tung RB.

Theo céch tuy chon, sb lugng cda cac séng mang phu trong mot RB, sb luong
ctia cac ky hiu duoc cap phat cho PMCH trong mdt khung phy, va sd luong ctia cac
RE ciia MBSFN RS trong ting RB ¢6 thé duoc xé4c dinh dua trén dit liéu dugc luu trit
twong tmg v6i tham s lién quan t6i than s6. Vi du, khi tham s6 lién quan t6i than s6 1a
SCS va Af =15 kHz khi SCS dugc st dung, s6 luong clia céc séng mang phy trong mot

RB 1a N =12, s luong ctia cac ky hiéu duoc cép phat cho PMCH trong mdt khung
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phu [a M., =12, va sb lugng clia cac RE ctia MBSFN RS trong timg RB 13 N, ey =18

Theo cach tiy chon, khi x4c dinh s luong N, cta cic RE dugc cdp phat cho
PMCH trong mét RB, UE c¢6 thé con xem xét cac luong thong tin thu tuc tai nguyén
khéc. Vi du, sb lwong ctia cac RE duogc cip phat cho PMCH trong mot RB c6 thé dugc
xac dinh bﬁng cach stir dung cong thirc sau day: Ny =NZ -ny'i,,b ~ N —NTE trong do

N thé hién cac lugng théng tin thi tuc tai nguyén ngoai trir MBSFN RS. Theo cach
tiy chon, cac lugng théng tin thi tuc tai nguyén khéc c6 thé duoc thiét 1ap bang cach
st dung tham sb tAng cao hon cua thiét bj phia mang, hodc c6 thé thu dugc theo mot
céch thirc khic. Pidu nay khéng bi han ché & day. Theo cach tiy chon, N.° =0,

Néu sb luong cia cac RE c6 sb lugng cua cac RE duoc cip phat cho PMCH
trong tht ca cac RB dugc st dung, vi du, thiét bj truyén thong xac dinh s6 luong dua
trén s6 luong clia tat ca cac RB duge cip phat cho thiét bi truyén thong va sb luong
ctia cac RE duoc cip phat cho PMCH trong mot RB.

Cu thé 13, khi x4c dinh, dua trén s6 lugng cﬁa‘ tAt ca cac RB dlj:qc cép phat cho
thiét bi tru}}én thong va sb luong ctia cic RE dugc cip phat cho PMCH trong mét RB,
sb lugng ctia cac RE dugce cép phat cho PMCH trong tat ca cac RB dugce st dung, sb
luong cua cac RE ¢6 thé dugc tinh toan va duoc xac dinh bang cach str dung cong thire
sau day: Ny = Nop 1o, trong d6 Ny 12 s6 lwong cua cac RE duge cip phat cho PMCH
trong tht c4 cac RB dugc str dung, va 7, 1a s6 luong cua tat ca cac RB duge cép phat
cho thiét bi truyén théng.

Theo cach tiy chon, thiét bi truyén théng xac dinh s6 lwong cia cac RE duya trén
tai nguyén mién tin s6 bao gdm: thiét bi truyén théng xac dinh s6 lugng ctia cac RE
dua trén tai nguyén mién tin sb va ngudng thi su.

Ngudng thir sdu 12 ngudng twong tmg véi sb luong cia cac RE kha dung cia
in@t hoic nhiéu RB trong tai nguyén mién tan sb, nghia 1, gidi han trén dugc thiét lap

d6i véi sb luong cua cac RE dugce cip phat cho PMCH.
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Ngudng tht su 13 ngudng twong tng voi sb lugng ciia cac RE kha dung cla
mdt RB trong tai nguyén mién tin sb, va quy trinh sir dung 13 twong tu véi quy trinh
sir dung cia ngudng tuong tmg véi sb luong clia cac RE kha dung cla cic RB trong
tai nguyén mién tan sb. Do d6, vi du trong d6 ngudng thit sau 12 ngudng tuong tmg véi
s6 lwong ctia cac RE kha dung cia mot RB trong tai nguyén mién tan sb duoc sir dung
dé mé ta & day. S6 lugng ciia cac RE duge cip phat cho PMCH trong mét RB, nghia
13, s6 luong cta cac RE kha dung ctia mét RB, 13 min(a, Ny,), trong d6 Ny, 1a s6 luong
ctia cac RE duogc cdp phat cho PMCH trong mot RB va dugc tinh toan theo cong thirc
sau ddy, va ¢ 1a ngudng tuong tmg véi sb lugng cia cac RE kha dung cia mot RB,
nghia 13, ngudng thi sau twong tmg. Trong truong hop nay, cong thirc dé tinh toan tong
s lugng ctia céc RE 14 Ny =min(a, Ng;) - uzs.

Ngudng thr sdu c6 thé duge thiét 1ap bing cach st dung tin hidu bao hiéu tang
cao hon, hodc co thé 13 duoc xac dinh trude gia tri. Vi dy, ngudng thtr sdu 1a 16n hon
156 va nho hon hoic bang 846.

Vi du, néu ngudng tht sau 1a ngudng tuong tng véi s6 lugng cla céc RE kha
dung ctia mot RB, va ngudng thir sau 1a 156, thi cong thiic dé tinh todn téng sb luong
sau day clia cac RE 13 Ny, =min(156, Np,) Mg .

O buée S2-3, sb luong ctia cac RB tuong ting véi khung phu cé d6 dai vugt qua
1 ms 14 16n hon s6 lugng ctia cac RB tuong L’mg véi khung phu c¢6 do dai la 1 ms. Do
d6, tong sb lugng d4 xac dinh cia cac RE duoc cip phat cho PMCH va tuong tmg véi
khung phu c6 d6 dai vuot qua 1 ms ciing 16n hon téng sb lugng ctia cac RE tuong tmg
véi khung phu ¢ d6 dai 1a 1 ms. Do d6, TBS da xéac dinh tuong tmg vé1 khung phu co
do6 dai vuot qua 1 ms ciing 16n hon, va lugng dit liéu dugc truyén trong ting khung
phu cling 16n hon.

Thiét bi truyén thong xéac dinh TBS dua trén s6 luong cta cac RE va chi sb cua
MCS. Vi du, thiét bi truyén théng x4c dinh béc diéu bién va luu lugng ma dya trén chi
s6 ctia MCS va bang thir tu, va xac dinh TBS dua trén téng s6 luong ctia cac RE duogc
cAp phat cho PMCH va bac diéu bién va luu luong ma da x4c dinh. Bang thi tu ¢6 lién

hé tuong tng giita chi s6 MCS, bac diéu bién, va Iuu lugng maA.
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Vi dy, bang thr tu c6 thé duoc thé hién 13 Bang 8 hodc Bang 9, trong d6 chi s6
MCS Iycs 14 chi sb ctia MCS, bac diéu bién O,, 12 bac didu bién, luu luong ma muc

tidu R x [1024] 13 tich cta luu lugng mé va 1024, hiéu qua phé 13 hidu qua phd, va luu

51806

lwong ma 13 ty s6 cua luu lwong mé muc tiéu R x [1024] so véi 1024.

Bang 8
Chi s§ MCS | Bac didubién | Luu luong ma muc tiéu R x [1024] | Hiéu qua phd
Imcs Om
0 2 120 0,2344
1 2 193 0,3770
2 2 308 0,6016
3 2 449 0,8770
4 2 602 1,1758
5 4 378 1,4766
6 4 434 1,6953
7 4 490 1,9141
8 4 553 2,1602
9 4 616 2,4063
10 4 658 2,5703
11 6 466 2,7305
12 6 517 3,0293
13 6 567 3,3223
14 6 616 3,6094
15 6 666 3,9023
16 6 719 42129
17 6 772 4,5234
18 6 822 4,8164
19 6 873 51152
20 8 682,5 53320
21 8 711 5,5547
22 8 754 5,8906
23 8 797 6,2266
24 8 841 6,5703
25 8 885 6,9141
26 8 916,5 7,1602
27 8 948 7,4063
28 2 D trit
29 4 Du trit
30 6 Dy triy
31 8 Du trit
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Bang 9
Chi s6 MCS | Béc didu bién | Luu lugng ma muc tiéu R x [1024] | Hiéu suét phd
Ivcs Om
0 2 120 0,2344
1 2 157 0,3066
2 2 193 0,3770
3 2 251 0,4902
4 2 308 0,6016
5 2 379 0,7402
6 2 449 0,8770
7 2 526 1,0273
8 2 602 1,1758
9 2 679 1,3262
10 4 340 1,3281
11 4 378 1,4766
12 4 434 1,6953
13 4 490 1,9141
14 4 553 2,1602
15 4 616 2,4063
16 4 658 2,5703
17 6 438 2,5664
18 6 466 2,7305
19 6 517 3,0293
20 6 567 3,3223
21 6 616 3,6094
22 6 666 3,9023
23 6 719 42129
24 6 772 4,5234
25 6 822 4,8164
26 6 873 5,1152
27 6 910 5,3320
28 6 948 5,5547
29 2 Duy trit
30 4 D trit
31 6 Du trit

Theo cach tiy chon, thiét bj truyén théng xac dinh s lugng cua céc bit théng tin

dwa trén tong sb luong ctia cic RE duoc cip phat cho PMCH va bac didu bién va luu

lugng ma dd xéc dinh, va xac dinh TBS dya trén s6 luong d3 x4c dinh ctia cic bit théng

tin. -
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Thiét bi truyén théng X4c dinh sb lwong cua cac bit thong tin dua trén tdng sb
lugng cua cac RE duoc cép phat cho PMCH va béc didu bién va luu luong méAdﬁ Xac
dinh c6 thé 13 thuc hién tinh todn bang cach st dung cong thic sau day:
Nyeo =Nz O, -0, trong d6 Nigg, 12 sb lugng cua céc bit thoéng tin, 0, 1a bac diéu bién,
va l1a luu lugng ma.

Theo céach tuy chon, néu céc téng cta dit liéu duoc thiét lap dbi véi PMCH, xac
dinh sb lugng ctia cac bit thong tin dua trén téng sd lwong ciia cac RE dugc cap phat
cho VPMCH va bac diéu bién va luu lugng ma cé thé 1a thuc hién tinh toan b?mg cach
st dung cong thirc sau day: Ninfo =Ny-R-0, v, trong d6 R 13 sb lugng cua céc tang,
va c6 thé thé hién sb luong clia céo tang dbi v6i k§ thuat dén kénh khéng gian, hozic
mdt sé luong khéc cua cac ting c6 anh hudng dén sb luong clia cAc bit thong tin.

Vi du, thiét bi truyén thong xac dinh TBS dua trén sb luong d& xac dinh clia cac
bit théng tin c¢6 thé 1a thuc hién tinh toan bing cach st dung cong thic sau day:

Ny, +24 J

Ny, +24 . -
TBS=8~[——“‘f—”8———’—24 hodac TBS=8-[ —24, trong d6 don vi cua TBS la bit;

gid tri 24 duoc st dung dé chi bdo cac luong thong tin thi tuc ctia kiém tra du chu trinh
(CRC: Cyclic Redundancy Check), va don vi 1a bit; va 8 dugc sir dung dé dam bao
rang TBS 14 boi s6 nguyén coa 8, khi TBS dugc bién dbi thanh cac Byte, TBS 1a sb
nguyén, va cong thtrc bién déi nhu sau: 1 Byte (B) = 8 bit (b).

Theo cach tuy chon, theo mdt phuong an thuc hién, & budc S2-1, TBS co thé
duoc xéc dinh theo cach thic 1 dugc thé hién trén Fig.5, va bao gém cac budc sau day.

Bude 501: thiét bi truyén thong xac dinh chi s6 TBS tht nhit dua trén chi sb cua
MCS va bang thir nhét, trong d6 bang thir nhét c6 lién hé tuong tng gitra chi s6 MCS
va chi s6 TBS.

Déi véi bude 501, c6 thé tham khao quy trinh x4c dinh chi s TBS thi nhat dya
trén chi s6 MCS va bang thir nhit & budc S2-1. Céc chi tiét khong duge mo ta lai &
day. |

Budc 502: néu tai nguyén mién tan sb nho hon hodc bing ngudng thir nam, thi
x4c dinh TBS dua trén chi s§ TBS thir nhét, sé lrong di thiét 1ap ty 1& clia cac RB, va

bang thur hai, trong d6 36 luqng da thiét lap ty 1€ cua cic RB duogc xac dinh dya trén tai
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nguyén mién tin sb va hé sb ty 18, va bang thtr hai c6 lién hé twong Gmg giita chi s6
TBS, s6 luong d3 thiét 1ap ty 18 cia cac RB, va TBS.

Tai nguyén mién tan s ¢6 sb luong cua cac RB.

Dbi véi quy trinh x4c dinh sb lugng da thiét 14p ty 16 ctia cac RB dua trén tai
nguyén mién tan s va hé s ty 18, c6 thé tham khao quy trinh duge thé hién & bude S2-
1. C4c chi tiét khong duoc mb ta lai & day.

Theo céach tuy chon, bang thir hai c6 thé 1a bang thir hai dugc thé hién 1a Bang
3. Bang thir hai theo cach khac c6 thé 13 bang thit hai thu dugc sau khi Bang 3 duge rtt
gon. Bang thtr hai theo cach khéc c6 thé 1a bang thi hai thu dugc bang cach thiét lap
ty 16 Bang 3. Bang thtr hai theo cach khéc c6 thé 1 bang duoc 4p dung cho hé théng
NR-5G.

Buéc 503: néu tai nguyén mién tan s6 14 16n hon ngudng thit nim, xac dinh bién
trung gian thit nhét dua trén chi sé TBS thr nhit, tai nguyén mién tin sd, va bang tht
hai, va x4c dinh TBS dua trén bién trung gian thir nhat va bang thit ba, trong d6 bang
thir hai c6 lién hé twong Umg giita tai nguyén mién tan s, chi s& TBS, va bién trung
gian thtr nhét, bang thir ba c6 lién hé twong tmg gitta TBS va bién trung gian thir nhét,
va bang tht ba twong Gmg véi bang TBS trong d6 s lwong ctia cac tang ma khéi van
chuyén duoc thiét 14p 4nh xa vé6i 13 16n hon 1.

Péi véi quy trinh x4c dinh TBS & bude 503, ¢6 thé tham khao bude S2-1. Cac
chi tiét khong dugc mé ta lai & day.

Theo cach tuy chon, theo mdt phuong an thuc hién, & budc S2-2, TBS co thé
duoc xac dinh theo cach thirc 2 dugce thé hién trén Fig.6, va bao g@)m cac budc sau day.

Buéc 601: thiét bj truyén thong xac dinh chi s6 TBS thit nhit dwa trén chi sé clia
MCS va bang tht nhét, trong d6 bang thir nhit c6 lién hé twong tng giita chi s6 MCS
va chi s TBS.

Budc 602: néu tai nguyén mién tin s6 nhd hon hoic bang ngudng thit ndm, thi
xé4c dinh TBS dua trén chi s8 TBS tht nhét, s luong da thiét 1ap ty 18 ctia cac RB, va
bang thir hai, trong d6 s6 luong da thiét lap ty 1é cia cac RB duogc x4c dinh dya trén tai
nguyén mién tan sb va hé s ty 18, va bang thir hai c¢6 lién hé tuong Umg gifta chi sd

TBS, sb luong da thiét 1ap ty 18 ctia cac RB, va TBS.
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Tai nguyén mién tan s c6 sb lugng cia cac RB.

Pbi v6i quy trinh x4c dinh sé luong da thiét 1ap ty 18 cta cac RB dya trén tai
nguyén mién tin s va hé sb ty 1&, c6 thé tham khao quy trinh dugc thé hién & budce S2-
1. Céc chi tiét khéng duge mb ta lai & day.

Theo céch tuy chon, bang thir hai co6 thé 1a bang thtr hai dugc thé hién 1a Bang
3. Bang tht hai theo cach khac c6 thé 12 bang thit hai thu dugc sau khi Bang 3 duoc rat
gon. Bang thir hai theo cach khac c6 thé 12 bang thir hai thu dugc bang céach thiét lap
ty 16 Bang 3. Bang thir hai theo cach khéac c6 thé 1a bang dugc 4p dung cho hé théng
NR-5G.

Budc 603: néu tai nguyén mién tan sé 14 16n hon ngudng thit nim, xac dinh bién
trung gian tht hai dya trén chi sé TBS thir nhét, tai nguyén mién tan sb, va bang thi
hai, va x4c dinh TBS dua trén bién trung gian thi hai va hé s6 ty 16 thir nhét, trong d6
bang thir hai ¢6 lién hé twong Gng gifta tai nguyén mién tan sd, chi s6 TBS, va bién
trung gian thir nhat.

Déi véi quy trinh xac dinh TBS & bude 603, ¢ thé tham khao budc S2-2. Céc
chi tiét khong duoc mé ta lai & day.

Theo céach tuy chon, theo mét phuong an thyc hién, & budc S2-1, TBS ¢6 thé
duogc x4c dinh theo céach thirc 3 dugc thé hién trén Fig.7, va bao gém céac budc sau day.

Budc 701: thiét bi truyén thong xé4c dinh chi s6 TBS thir nhit dya trén chi sb cia
MCS va bang tht nhat, trong d6 bang thtr nhit ¢6 lién hé twong Gng gitta chi s6 MCS
va chi s TBS.

Budc 702: néu dai thong lién két xudng cua tai nguyén mién tan s6 1a mot gia tr
trong s6 1,4 MHz, 3 MHz, hodc 5 MHz, hoic s6 lugng cta cac RB lién két xuéng cua
tai nguyén mién tan sb 1a mot gid tri trong sb 6, 15, hodc 25, xac dinh TBS dua trén chi
s6 TBS thit nhéat, sd lugng da thiét 18p ty 1é cua cac RB, va bang tht hai, trong do s6
luong da thiét 1ap ty 18 ctia cac RB duoc x4c dinh dua trén tai nguyén mién tan sb va
hé sb ty 1, va bang tht hai c6 lién hé tuong tmg gitta chi s6 TBS, s lugng da thiét lap
ty 1€ cua cac RB, va TBS.

Tai nguyén mién tan so c6 so lugng cua cac RB.
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Dbi voi quy trinh x4c dinh sb luong da thiét 14p ty 18 clia cac RB dya trén tai
nguyén mién tan sb va hé s ty 1€, co thé tham khao quy trinh dugc thé hién & budc S2-
1. Céc chi tiét khong dugc mo ta lai & day.

Theo céch tity chon, bang thit hai c6 thé 1a bang thi hai dwoc thé hién 12 Bang
3. Bang thir hai theo cach khac c6 thé 13 bang thi hai thu dugc sau khi Bang 3 duoc rut
gon. Bang thit hai theo cach khac c6 thé 12 bang thir hai thu duoc bing céch thiét 1ap
ty 16 Bang 3. Bang thtr hai theo cach khéc c6 thé 1a bang dugc 4p dung cho hé théng
NR-5G.

Budc 703: néu dai théng lién két xudng ciia tai nguyén mién tan s6 1a mot gié tri
trong s6 10 MHz, 15 MHz, hodc 20 MHz, hoic sb luong ctia cac RB lién két xubng
cua tai nguyén mién tan sd 12 mot gia tri trong sb 50, 75, hodc 100, x4c dinh bién trung
gian thir nhat dua trén chi s6 TBS thi nhét, tai nguyén mién tan sb, va bang tht hai, va
xé4c dinh TBS dua trén bién trung gian thir nhat va bang thit ba, trong d6 bang thir hai
c6 lién hé twong Ung gifta tai nguyén mién tan sb, chi s6 TBS, va bién trung gian thi
nhAt, bang th ba 6 lién hé twong Gng gitta TBS va bién trung gian thir nhat, va bang
thit ba twong tng vdi bang TBS trong d6 sb luong ciia cac tang ma khéi van chuyén
duoc thiét 14p 4nh xa véi 13 16n hon 1.

Dbi véi quy trinh x4c dinh TBS & bude 703, ¢6 thé tham khao bude S2-1. Cac
chi tiét khong dugce mé ta lai & day.

Theo céch tuy chon, theo mdt phuong an thuc hién, & budc S2-2, TBS cé thé
duoc xé4c dinh theo cach thirc 4 dugc thé hién trén Fig.8, va bao gdm céc budc sau day.

Budc 801: thiét bi truyén thong x4c dinh chi s6 TBS thir nhat dya trén chi s ctia
MCS va bang thir nhét, trong d6 bang thtr nhét c¢6 lién hé twong tmg gitta chi s6 MCS
va chi s6 TBS.

Budc 802: néu dai thong lién két xubng cua tai nguyén mién tan sb 13 mot gia tri
trong s6 1,4 MHz, 3 MHz, hoic 5 MHz, hodc s6 lugng cta cac RB lién két xuéng cua
tai nguyén mién tan s 1a méot gia tri trong s6 6, 15, hodc 25, x4c dinh TBS dua trén chi
s6 TBS thir nhét, sd lwong da thiét 1ap ty 16 clia cac RB, va bang thi hai, trong d6 s6

lwong d3 thiét 1ap ty 18 ctia cac RB duoc xac dinh dya trén tai nguyén mién tan s6 va
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hé s ty 18, va bang th hai c6 1ién hé twong tng gitta chi s6 TBS, s6 luong da thiét lap
ty 1€ cia cac RB, va TBS.

Tai nguyén mién tan sb c6 sb lugng cua cic RB.

Pbi véi quy trinh xédc dinh sb lugng da thiét 1ap ty 1& ctia cac RB dua trén tai
nguyén mién tin sé va hé sb ty 18, c6 thé tham khao quy trinh dugc thé hién & bude S2-
1. Céc chi tiét khong duge mé ta lai & day.

Theo cach tuy chon, bang thir hai c6 thé 1a bang thir hai dugc thé hién 1a Bang
3. Bang thir hai theo cach khac c6 thé 1a bang thr hai thu dugc sau khi Bang 3 dugc rit
gon. Bang th hai theo cach khac cé thé 1a bang thtr hai thu duogc béng céch thiét lap
ty 18 Bang 3. Bang thi hai theo cach khac c6 thé 1a bang dugc 4p dung cho hé théng
NR-5G.

Budc 803: néu dai thong lién két xudng cua tai nguyén mién tan s6 1a mot gia tri
trong s6 10 MHz, 15 MHz, hodc 20 MHz, hodc sb luong cua cac RB lién két xuéng
clia tai nguyén mién tan s6 1a mot gia trj trong s6 50, 75, hodc 100, xac dinh bién trung
gian thi hai dua trén chi s TBS thtr nhét, tai nguyén mién tin s, va bang thtr hai, va
xéc dinh TBS dua trén bién trung gian thir hai va hé s6 ty 16 thi nhat, trong d6 bang
thl'r hai ¢6 lién hé tuong Umg giita tai nguyén mién tan sb, chi s6 TBS, va bién trung
gian tht nhét.

Péi voi quy trinh xac dinh TBS & bude 803, c6 thé tham khao bude S2-2. Cac
* chi tiét khong dugc mo ta lai ¢ day.

Sau ddy s& mé ta quy trinh x4c dinh TBS theo sang ché bang cach sir dung ba
phuong 4n cu thé.

Phuong 4n 1: tham khéo quy trinh x4c dinh TBS duoc thé hién trén Fig.9. Quy
trinh x4c dinh TBS bao gém céc budc sau day.

Budc 0: néu UE x4c dinh, dua trén dic tinh cta kénh phat rong thu nhét, 1aTBS
can phai duoc x4c dinh d6i véi khung phu c¢6 d6 dai vuot qua 1 ms, UE xéc dinh TBS
bang cach st dung phuong phép A; theo cach khac, UE x4c dinh TBS bang cach sir
dung phuong phap B.

Cu thé 13, & bude 0, néu xac dinh rﬁng tham sd, nghia [a, tham s6 dinh truée,

duoc thiét 1ap boi t?mg cao hon, hoac than sb duoc thiét 1ap boi tﬁng cao hon théa mén
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mét didu kién, nghia 13, didu kién dinh trudc, UE x4c dinh dé x4c dinh TBS bang cach
st dung phuong phap A..

Dbi v6i phuong an thuc hién ctia bude 0, ¢6 thé tham khao quy trinh x4c dinh
rang kénh phat rong thir nhét c6 it nhat mét trong sd cac dic tinh sau ddy & buéc 1. Cac
chi tiét khong dugc mé ta lai & day.

Céac budc cuia phuong phap A nhu sau.

Bude 1 cta phuong phap A: UE xac dinh chi s6 TBS Irps dua trén chi s6 MCS
Ivics va bang thur nhét.

Déi v6i lién hé tuong Gmg tht nhét gitta chi sé TBS va chi s6 MCS, c6 thé tham
khao bang thr nht nhu néu trén. Cac chi tiét khéng dugce mo ta lai & day.

Budc 2 cua phuong phép A: xac dinh xem sb luong thuc t& Nprp clia cac RB c6
nho hon hodc bang ngudng thi nim hay khong, va néu ding, thi thuc hién budc 2a cia
phuong phap A, hodc néu sai, thi thyc hién budc 2b.1 ciia phuong phép A.

Buéc 2a cua phuong phap A: UE xac dinh TBS dya trén chi s6 TBS Itps, sb
luong da thiét 1ap ty 16 N&, cta cac RB, va bang thtr hai. S lwong da thiét 13p ty 18
ctia cac RB 1a Ny, = &Ny, va o 12 tham sb dugc thiét 1ap boi tang cao hon hoic gid
tri dugc ddng ¥.

Budc 2b.1 ciia phuong phap A: UE x4c dinh bién trung gian TBS 7BS I dua
trén chi s6 TBS Itgs, s6 luong thuc té Nppg clia cac RB, va bang thit hai. Buée 2b.2 clia
phuong phap A dugc thuc hién.

Bién trung gian TBS 7 ’BS_J c6 thé duoc xem 12 bién trung gian thi nhat.

Budc 2b.2 cta phuong phap A: UE xac dinh TBS dua trén bién trung gian TBS
TBS I va bang thir ba. Bang thir ba thé hién lién hé tuong ung gitra bién trung gian
TBS 7BS 1 va TBS.

Theo phuong phap A, budc 2a duoc loai trir 1dn nhau véi buée 2b.1 va bude
2b.2.

Buée 1 ctia phuwong phap B: UE xéc dinh chi s6 TBS I1ps dya trén chi s6 MCS
Ivics va bang thir nhét.

Budce 2 cua phuwong phéap B: UE xéc dinh TBS dya trén chi s6 TBS Itgs, s6 luong

thuc té Nprp ciia cac RB, va bang thit hai.
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Phuong 4n 2: tham khao quy trinh x4c dinh TBS duoc thé hién trén Fig.10. Quy
trinh x4c dinh TBS bao gdm cac budc sau day.

Budc 0: néu UE x4c dinh, dua trén dic tinh cta kénh phat rong thir nhat, 1ATBS
can phai duoc xéac dinh déi véi khung phu c¢6 d6 dai vuot qua 1 ms, UE x4c dinh TBS
bing céch sit dung phuong phép A; theo céch khac, UE xac dinh TBS bang cach sir
dung phuong phap B.

Cu thé 14, & buée 0, néu xac dinh rﬁng tham 9, nghia 13, tham sb dinh trude,
duoc thiét lap béi téng cao hon, hojc than s6 duoc thiét 1ap béi téng cao hon théa mén
mdt didu kién, nghia 13, diu kién dinh trude, UE xé4c dinh dé xac dinh TBS bang cach
str dung phuong phap A.

Péi v6i phuong 4n thyc hién cia budce 0, ¢6 thé tham khao quy trinh xac dinh
rang kénh phat rong thir nhét c6 it nhat mot trong sb céc dic tinh sau diy & bude S1.
Céc chi tit khong duoc mé ta lai & day.

Céc budc cua phuong phap A nhu sau.

Budc 1 ciia phuong phap A: UE xéc dinh chi sé TBS Itps dwa trén chi s6 MCS
Ivcs va bang thir nhét.

Bpfé'c 2 cuia phuong phap A: UE x4c dinh bién trung gian TBS 7BS [ dya trén
chi s6 TBS Irps, s6 luqng thuc t& Nprp clia cac RB, va bang thir hai.

Bién trung gian TBS TBS I c6 thé dugc xem 1a bién trung gian thir nhét.

Budc 3a cta phu‘dng phap A: UE xac dinh TBS dya trén bién trung gian TBS
TBS 1 va bang thit ba, trong d6 bang th ba thé hién lién hé twong tng gifta bién trung
gian TBS 7BS 1 va TBS.

Budc 3b.1 cta phuong phap A: UE thiét 14p ty 16 bién trung gian TBS TBS I
dua trén tham sb duoc thiét 1ap boi tAng cao hon hodc gia tri dugc dé)ng ¥ o dé x4c dinh
bién trung gian TBS thir hai 7BS 2, trong d6 TBS _2=a-TBS _1,

Déi véi quy trinh xéc dinh o, ¢ thé tham khao quy trinh x4c dinh hé s6 ty 1& nhur
néu trén. Cac chi tiét khong dugce mé ta lai & day.

Bude 3b.2 cla phuong phap A: UE chon, 1am TBS, gi4 tri gan nhét véi bién
trung gian TBS thir hai TBS 2 tir cac tai nguyén TBS dugc xéc dinh trude hodc dinh

trudc.
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Dbi voi quy trinh thyce hién cy thé cta bude 3b.2, ¢b thé tham khio md ta néu
trén vé quy trinh x4c dinh TBS dya trén bién trung gian thi hai va hé s6 ty 18 thir nhat.
Céc chi tiét khong duge mé ta lai & day.

Theo phuong phéap A, buéce 3a song song vdi bude 3b.1 va bude 3b.2.

Budc 1 cua phuong phap B: UE x4c dinh chi s6 TBS Irps dua trén chi s6 MCS
Ivcs va bang thi nhét.

Budc 2 ctia phwong phép B: UE x4c dinh TBS dua trén chi s6 TBS Itgs, s6 lugng
thuc t& Nprg clia cac RB, va bang thir hai.

Phuong 4n 3: tham khao quy trinh x4c dinh TBS dugc thé hién trén Fig.11. Quy
trinh x4c dinh TBS bao gdm céc budc sau day.

Buéc 0: néu UE x4c dinh, dua trén dic tinh ctia kénh phat rong thir nhét, 1aTBS
can phai dugc xac dinh dbi voi khung phu c6 do dai vugt quéa 1 ms, UE xéac dinh TBS
béng cach st dung phwong phap A; theo cach khac, UE x4c dinh TBS bing cach str
dung phuong phéap B.

Cu thé 13, & budce 0, néu x4c dinh rﬁng tham sb, nghia 13, tham sb dinh trudc,
duoc thiét 14ap boi tAng cao hon, hodc than sb duoc thiét 1ap boi ting cao hon théa méan
mdt didu kién, nghia 13, diéu kién dinh trude, UE xé4c dinh dé xac dinh TBS bing cach
st dung phuong phéap A.

Déi véi phuong an thyuce hién cia budce 0, ¢ thé tham khao quy trinh x4c dinh
rang kénh phat rong thir nhét ¢6 it nhat mot trong sd céc dic tinh sau diy & bude S1.
Céc chi tiét khong dugc mb ta lai & day.

Cac budc cua phuong phap A nhu sau.

Bude 1 cua phuong phép A: UE xéc dinh sb lugng cuia cac RE trong khung phu.

béi véi quy trinh trong do s6 lugng clia cac RE duogc xéac dinh cu thé dua trén
tai nguyén mién tan sb & budc ndy, cac chi tiét khéng dugc mo ta lai & day.

Budc 2 cta phuong phap A: UE xéc dinh TBS dua trén bac didu bién va luu
luong ma hoac MCS.

O budc nay, MCS cu thé 13 chi s6 ciia MCS, va bac diéu bién va luu luong ma

dugc xac dinh dya trén chi sb ctia MCS dua trén bang th tu. Cu thé hon, c6 thé tham
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khao quy trinh x4c dinh TBS dua trén s6 lugng ciia cac RE va chi s6 cia MCS. Céc
chi tiét khong duoc mé ta lai & day.

Bude 1 ctia phuong phap B: UE xéc dinh chi s6 TBS Irps dua trén chi s6 MCS
Ivcs va bang th nhét.

Budc 2 ctia phuwong phép B: UE xac dinh TBS dua trén chi s6 TBS Irgs, s6 lugng
thuc té Nprp clia cac RB, va bang thi hai.

Ngoai ra, con c6 mdi twong quan két hop gitra k¥ thuat diéu bién va chi s TBS
theo cac phuong an ctia sang ché va chi bao chét lwong kénh (CQI: Channel Quality
Indicator). Néu k§ thuét diéu bién duoc thiét 14p béi tAng cao hon va dugc hd tro boi
UE thay d6i, mdi twong quan két hop twong tmg gifta k¥ thuat didu bién va CQI thay
db6i. Cu thé 13, néu tAng cao hon thiét 1ap ring UE c6 thé str dung QPSK, 16QAM, va
64QAM, thi méi tuong quan két hop gitta k§ thuat didu bién va CQI c6 thé dugc thé
hién trén Bang 10. Néu téng cao hon thiét lap réng UE c6 thé str dung QPSK, 16QAM,
64QAM, va 256QAM, thi mdi tuong quan két hop gifta ki thuat didu bién va CQI c6
thé dugc thé hién trén Bang 11.

Bang 10 1a bang CQI twong tmg vé6i cac ki thuét didu bién QPSK, 16QAM, va
64QAM, trong d6 muc “chi s6 CQI” thé hién chi sb ctia CQI, muc “didu bién” thé hién
ky thuat diéu bién, muc “luu luong ma x 1024” thé hién gia tri cia luu lugng ma x

1024, muc “hiéu qua” thé hién hiéu qua phd, va muc “ngoai pham vi” thé hién ngoai

pham vi.
Bang 10

Chi s6 CQI Piéu bién | Luu lugng m3 x 1024 | Hiéu qua
0 Ngoai pham vi

1 QPSK 78 0,1523
2 QPSK 120 0,2344
3 QPSK 193 0,3770
4 QPSK 308 0,6016
5 QPSK 449 0,8770
6 QPSK 602 1,1758
7 16QAM 378 1,4766
8 16QAM 490 1,9141
9 16QAM 616 2,4063
10 64QAM 466 2,7305
11 64QAM 567 3,3223
12 64QAM 666 3,9023
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Chi s6 CQI Diéu bién Luu lugng mé x 1024 Hiéu qua
13 64QAM 772 4,5234
14 64QAM 873 51152
15 64QAM 948 5,5547

M&i twong quan két hop giita bac didu bién O, chi sé TBS Irgs, va CQI c6 thé
duoc thé hién trong Bang 2 va Bang 10. Bang 2 c6 thé thu dugc dua trén Bang 10. Cac
chi tiét nhu sau.

Itps trong Bang 2 1a 14 hang ctia cac ) ch?m 0,2,4,6,8,10, 12, 14, 16, 18, 20,
22, 24, 26 (hodc 26A), c6 lién hé twong Umg mot/mét voi 14 hang cia cac chi s6 CQI
2,3,4,5,6,7,8,9, 10, 11, 12, 13, 14, va 15 trong Bang 10. Q,, trong Bang 2 tuwong
mg véi k§ thuét diéu bién trong Bang 10. K§ thuat didu bién twong tmg véi O, 2 13
QPSK, k¥ thuét didu bién tuong tmg véi O, 4 13 16QAM, va k§ thuét diéu bién twong
ung voi Oy 6 14 64QAM. I1ps trong Bang 2 tuong tng véi gia tri cia luu luong mé x
1024 trong Bang 10. TBS ¢6 thé duoc x4c dinh dua trén Irps trong Bang 2 va s6 luong
clia cac RB, va c6 thé thu duoc luu lugng ma béng c4ch chia TBS d3 x4c dinh cho sb
lugng cia cac bit dugc chiém gitt b6i PMCH hoic PDSCH. Luu lugng ma thu dugce
dua trén Itps trong Bang 2 va sb lugng ciia cac RB 1a twong ty véi hodc xap xi véi huu
luong mé tuwong Gmg véi gid tri cia luu lugng mé x 1024 trong Bang 10. Vi du, hang
trong Bang 2 trong d6 O, 1a 2 va Itps 1a 0 twong Ung v6i hang trong Bang 10 trong do
k¥ thuat didu bién 1a QPSK va gi4 tri ctia luu lugng ma x 1024 13 120.

Hang c6 Itgs 1a sb 16 trong Bang 2 duoc thu nhan dua trén hai hang lién k& ¢6
Itps 12 s chén trong Bang 2. Irps ¢6 sb 1 1a gié tri trung binh cta hai Irps lién k& véi
Itns ¢6 56 18, nghia 13, Ips 6 s6 18 1a gia trj trung binh ctia hai Itps twong tmg véi hai
hang 1ién k& c¢6 Its c¢6 s6 chin. Néu O, twong tmg véi hai hang c6 I1ps 12 s6 chén va
lién k& v6i hang c6 Irps 1a s6 1€ trong Bang 2 bing va 1a gié tri thir nhét, O, tuong tng
v6i hang c6 Irps 13 s6 16 ciing 12 gid trj thir nhét. Néu On tuong tmg véi hai hang c6
Itps 13 s chén va 1ién k& v6i hang c6 Irps 14 s6 1é trong Bang 2 khong bang nhau va
riéng biét 12 gia tri thtr nhat va gia tri tht hai, trong d6 gié tri thi nhét nhé hon gid tri
thir hai, O, tuong vmg véi hang ¢b Itgs 14 s6 1& 12 gia tri thir nhat hodc gia tri thi hai,
Hai hang 1ién ké ¢6 O,, twong ing khong bing nhau 13 thoi diém chuyén ctia k§ thuat
didu bién. Vi dy, trong Bang 2, Irps turong tmg voi chi s6 MCS Jvcs bang 913 9, va Irgs
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tuong tmg véi Iycs bang 10 13 9. Hai hang 1ién ké c¢6 Itps 12 9 trong Bang 2 va c4c béc
didu bién twrong tng O,, khéng biang nhau 14 thoi diém chuyén ciia k¥ thuat diéu bién.
Cu thé 13, cac chi s6 MCS 9 va 10 14n luot twong tmg véi céc chi s TBS 9 trong Bang
2 1a thoi diém chuyén gitta QPSK va 16QAM; céc chi s6 MCS 16 va 17 1an luot tuong
ling v6i céc chi s6 TBS 15 trong Bang 2 14 thoi diém chuyén gitta 16QAM va 64QAM.

Béang 11 1a bang CQI twong tng véi céc k¥ thuat didu bién QPSK, 16QAM,
64QAM, va 256QAM, trong d6 muc “chi sé CQI” thé hién chi sé ciia CQI, muc “diéu
bién” thé hién k¥ thuét diéu bién, muc “luu luong ma x 1024” thé hién gia tri ctia luu
lugng ma x 1024, muc “hi€u qua” thé hién hiéu qua phd, va muc “ngoai pham vi” thé

hién ngoai pham vi.

Bang 11

Chi 56 CQI Diéu bién | Luu luong ma x 1024 | Hiu qua
0 | Ngoai pham vi '

1 QPSK 78 0,1523
2 QPSK 193 0,3770
3 | QPSK 449 0,8770
4 16QAM 378 1,4766
5 16QAM 490 1,9141
6 16QAM 616 2,4063
7 64QAM 466 2,7305
8 64QAM 567 3,3223
9 64QAM 666 3,9023
10 64QAM 772 4,5234
11 64QAM 873 5,1152
12 256QAM 711 | 5,5547
13 256QAM 797 6,2266
14 256QAM 885 6,9141
15 256QAM 948 7,4063

M&i twong quan két hop gitra bac didu bién O,,, chi s8 TBS Irgs, va CQI c6 thé
duoc thé hién trong Bang 1 va Bang 11. Co thé thu duoc Bang 1 dua trén Bang 11. Q,,
trong Bang 1 twong tng v6i k§ thuét diéu bién trong Bang 10. K§ thuét diéu bién tuong
tng véi O, 2 13 QPSK, k¥ thuat didu bién twong tng véi O, 4 13 16QAM, ki thuat
diéu bién twong tng véi O, 6 13 64QAM, va k¥ thuét didu bién twong tmg véi Q,, 8 12
256QAM. Bdi véi quy trinh cu thé, c6 thé tham khao mo ta néu trén vé quy trinh dé

thu dwoc Bang 2 dya trén Bang 10. Cac chi tiét twong tu khong dugc mb ta lai & ddy.
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Con c6 thoi didm chuyén cua k¥ thuét didu bién trong céc bang CQI theo Bang
10 va Bang 11. Vi du, trong Bang 10, k¥ thuat diéu bién tuong tmg véi hang c6 chi s6
QCI bang 6 1a QPSK, va k§ thuat didu bién tuong g v6i hang c6 chi s6 QCI bang 7
1a 16QAM. Do d6, cac hang ¢6 QCI 13 6 va 7 13 thoi diém chuyén gitta cac k§ thuat
didu bién QPSK va 16QAM. Theo mdt vi du khac, trong Bang 10, k§ thuat didu bién
twong Ung véi hang c6 chi sé QCI bing 9 13 16QAM, va k¥ thuat diéu bién tuong tng
v6i hang ¢6 chi s6 QCI bang 10 1a 64QAM. Do d6, cac hang c6 QCI 14 9 va 10 1a thoi
diém chuyén gitta cac k¥ thuat didu bién 16QAM va 64QAM. Thoi diém chuyén ctia
k¥ thuét didu bién 1a thoi diém dé chuyén sang k¥ thuat didu bién véi dac tinh lién két
tbi wu khi hiéu qua phd muc tiéu dugc tao ra, nghia 13, khi hiéu qua phé muc tiéu duoc
tao ra, c6 thé dat dugc dic tinh lién két tét hon béng cach chuyén k¥ thuat diéu bién.
Vi du, k¥ thuat diéu bién tuong tng v&i chi sé CQI 6 trong Bang 10 13 QPSK, diéu niy
chi bao ring khi hidu quéa phd 14 1,1758, dic tinh lién két khi sir dung k¥ thuat didu
bién QPSK 14 tdt hon so véi dic tinh lién két khi st dung c4c k§ thuat didu bién 16QAM
va 64QAM. K§ thuét didu bién tuong tng v6i chi sé CQI 714 16QAM, diéu nay chi
bao ring khi hiéu qué phd 13 1,4766, dic tinh lién két khi st dung k§ thuat didu bién
16QAM 12 tt hon so véi dac tinh lién két khi st dung cac k¥ thuat diéu bién QPSK va
64QAM. Nghia 1a, hiéu qua phé trong Ung v6i thoi diém chuyén gitra QPSK va
16QAM nim trong khoéang tir 1,1758 t&i 1,4766.

Theo than sé méi véi SCS 12 0,37 kHz dugc gidi thiéu trong phién ban R16 W1,
tung RB c6 486 RE. Tuy nhién, theo than sb hién ¢6 (vi du, véi SCS 1a 15 kHz, 7,5
kHz, 2,5 kHz, hodc 1,25 kHz), timg RB ¢6 144 RE. Do 46, sb lugng cua céc RE c6
trong timg RB theo thin sb méi 16n gép 3,375 1an s6 luong cta cic RE c6 trong timg
RB theo than s6 hién c6. Khi TBS duoc x4c dinh theo phiong 4n nhu néu trén clia sing
ché, néu gié tri ciia duge str dung hé sb ty 16 « 1a 3, gid tri nay nho hon 3,375. Déi véi
cing chi s6 MCS Jucs duoc thiét 1ap boi ting cao hon dbi véi UE, sé lwong ctia cac
RE dugc str dung boi than sb m&i ¢6 SCS 13 0,37 kHz 16n gép 3,375 l4n sd lugng cta
cac RE dugc su dung béi than sd hién co, nhung hé sty 1814 3, va TBS 16n gép ba lan
TBS twong tmg véi than sb hién cé, didu nay dan dén truong hop trong d6 hiéu qua

phd tuong tmg véi thin sb méi c6 SCS 1a 0,37 kHz 14 thap hon so véi hiéu qua phd
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twong (mg v6i thin sb hién c6. Vi vay, dic tinh lién két cta hai k§ thut diéu bién
khéng dugc chuyén & thoi diém chuyén ciia k§ thuat diéu bién theo k¥ thuat chc bang
didu bién va chi sé TBS duoc thé hién 12 Bang 1 va Bang 2. Vi du, Irps bing 15 va Frps
bing 16 trong Bang 1 13 thoi diém chuyén giita cac ki thuat diéu bién 16QAM va
64QAM, va/hodc Irps bang 15 trong Bang 2 13 thoi diém chuyén gitta cac k¥ thuat didu
bién 16QAM va 64QAM. Tuy nhién, khi hidu qua phd 13 2,7305, dic tinh lién két khi
stt dung k¥ thuét diéu bién 64QAM khong cao hon so v6i dic tinh lién két khi sir dung
k¥ thuét diéu bién 16QAM.

Fig.12 thé hién céc két qua mé phong lién két thu duoc khi cac chi sb TBS 1a
khéc nhau khi UE sir dung riéng biét hai k§ thuét didu bién: QPSK va 16QAM. Irps
th8 hién chi s6 TBS, O thé hién bac didu bién, don vi cta ty sb tin hiéu/nhifu (SNR:
Signal Noise Ratio) 1a dB, ty 1& 18i khdi (BLER: Block Error Rate), duong nét roi thé
hién két qua mé phong lién két ctia didu bién QPSK, va dudng nét lién thé hién két qua
md phong lién két cua didu bién 16QAM. Khi cac SNR 14 nhu nhau, BLER cao hon
bibu thi dic tinh lién két thap hon, va BLER thip hon biéu thi dic tinh lién két cao hon.
V6i ciing chi s6 TBS, hiéu qua phd ciia diéu bién QPSK va diéu bién 16QAM 14 nhu
nhau. Nghia 13, luu luong mé cia diéu bién QPSK 16n gip d6i luu luong ma clia didu
bién 16QAM. Déi véi k§ thuat cac bang didu bién va chi s TBS duogc thé hién trén
Bang 1 va/hodc Bang 2, thoi diém chuyén gitta diéu bién QPSK va didu bién 16QAM
1a chi s6 TBS 9. Nghia 14, khi chi s6 TBS 1a 8, cuing BLER (vi duy, 1%) duogc tao ra, va
SNR (don vi: dB) duge yéu ciu béi diéu bién QPSK 14 thip hon. Khi chi s6 TBS 12 10,
cing BLER (vi du, 1%) dugc tao ra, va SNR (don vi: dB) duoc yéu cu béi didu bién
16QAM la thép hon. Khi chi s6 TBS 149, cung BLER (vi duy, 1%) duogc tao ra, va cac
SNR (don vi: dB) dugc yéu ciu béi didu bién QPSK va didu bién 16QAM gan bing
nhau. Céc két qua mé phong duoc thé hién trén Fig.12 cho thay khi chi s6 TBS 1a 9,
SNR duoc yéu cau bdi didu bién QPSK thip hon 1 dB so v6i SNR dugc yéu ciu boi
didu bién 16QAM dbi v&i thin sb mai; khi chi sb TBS 1a 10, SNR duogc yéu cau boi
didu bién QPSK thap hon 0,6 dB so v6i SNR duge yéu cdu béi didu bién 16QAM dbi
v6i than s6 méi. Vi vay, khi chi s6 TBS Irps 12 10, k¥ thuat diéu bién duoc st dung

trong cc bang didu bién va chi s6 TBS duogc thé hién nhu Bang 1 va Bang 2 hién c6
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1a 16QAM, nhung tinh nang cua k¥ thuat didu bién QPSK 13 tét hon dbi véi than sb
méi trong trudng hop nay. Néu k¥ thuét didu bién 16QAM dugc sir dung theo Bang 1
va Bang 2, ty 1é thanh cong ca giai diéu bién PMCH boi UE giam, va thong lugng ctia
hé théng bi han ché.

Dua trén diéu ndy, c¢6 dua vao cac phuong an nhu néu trén cia sing ché, theo
phuong 4n nay ciia séng ché, cac bang diéu bién va chi s6 TBS duoc thé hién 1a Bang
1 va Bang 2 duogc didu chinh thém. UE x4c dinh chi s6 MCS twong tmg véi PMCH.
UE x4c dinh lién hé tuwong g thi ba, trong d6 lién hé twong Umg thtr ba nay c6 lién
hé tuong Ung gitra chi s6 MCS, bac didu bién, va chi s TBS. UE xéc dinh bac diéu
bién va chi s6 TBS dua trén chi s6 MCS va lién hé tuong Umg thir ba. UE x4c dinh, dua
trén chi s6 TBS, TBS tuong tng véi PMCH. Bac diéu bién 16n nhat c6 trong lién hé
twong umg thi ba 13 6, va chi sé TBS 16n nhit tvong tng v6i bac diéu bién 2 14 16n hon
hodc bang 10, va/hodc chi s TBS 16n nhét trong g véi bac diéu bién 4 13 16n hon
hoac béng 16; hoac bac didu bién 16n nhat co trong lién hé tuong tng thir ba 1a §, va
chi s8 TBS 16n nhét tuong tng véi bac didu bién 2 12 16n hon hodc bang 9, va/hoic chi
s6 TBS 16n nhét twong tmg v6i bac didu bién 4 13 16n hon hodc bing 16, va/hogc chi
s6 TBS 16n nhét twong tmg vé6i bac didu bién 6 1 16n hon hosc bang 25. Theo cach
ndy, chi s6 TBS 16n nhét twong tmg véi bac didu bién duoc ting, va hidu qua phé dugc
xé4c dinh dua trén chi s6 TBS 16n nhat da tang duogc cai thién hon nita, vi thé hiéu qua
phd tuong Gmg véi thoi diém chuyén dé chuyén ki thuat didu bién cling dugc cai thién.
Do d6, dic tinh lién két t6t hon c6 thé dugc dam bao khi k¥ thuat diéu bién dugc chuyén
& thoi diém chuyén, va ty 16 thanh cong giai diéu bién PMCH cta UE c6 thé dugc ting,
nhd d6 ting thong luong ctia hé théng.

Truéc khi UE x4c dinh lién hé twong tng tht ba, UE c6 thé con tiép nhan thong
tin vé béac diéu bién 16n nhit va duoc giri béi thiét bi mang. |

Vi du, théng tin vé bac didu bién 16n nhét c6 thé 1a gia tri ctia bac diéu bién 16n
nhét, va/hoic c6 thé 1a thong tin vé k¥ thust diéu bién twong tmg véi bac diu bién 16n
nhit. | |

Theo mét vi du khéc, thong tin vé bac didu bién 16n nhat 1 mét bit. gia trj 0 clia

mdt bit nay chi bao rang bac didu bién 16n nhat 13 6, va gié tri 1 ctia mdt bit ndy chi béo
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ring bac didu bién 16n nhét 12 8. Theo cach khac, gié tri 0 clia mot bit nay chi bao ring
bac didu bién 16n nhét 12 8, va gié tri 1 cia mdt bit ndy chi bdo ring bac diéu bién 16n
nhét 13 6.

Déi véi truong hop trong d6 bac didu bién 16n nhét c6 trong lién hé twong tmg
thir ba 13 6, nghia 13, cac k§ thuat didu bién QPSK, 16QAM, va 64QAM dugc hd trg
trong lién hé twong tmg thtr ba, UE khéng hd tro k§ thuat didu bién 256QAM va UE
hd tro k§ thuét didu bién 256QAM déu c6 thé st dung lién hé tuong ting thit ba.

Péi véi truomg hop trong d6 béc didu bién 16n nhét c6 trong lién hé twong ting
tht ba 1a 8, nghia 14, c4c k¥ thuét didu bién QPSK, 16QAM, 64QAM, va 256QAM
duoc hd tro trong lién hé twong tmg tht ba, UE hd tro k¥ thuat didu bién 256QAM cb
thé str dung lién hé twong tmg thit ba.

Pbi vé6i truomg hop trong d6 bac didu bién 16n nhét c6 trong lién hé tuong tng
thir ba 13 6, nghia 13, cac k§ thuat diéu bién QPSK, 16QAM, va 64QAM dugc hd trg
trong lién hé tuong ing thir ba, cé thé tham khao quy trinh xédc dinh TBS dugc thé hién
trén Fig.13. Quy trinh nay bao gém céc budc sau day.

Budc 1301: UE thu duge k§ thuat diéu bién dugc st dung dé giai didu bién
PMCH va/hoic chi sé MCS.

O bude 1301, thiét bi mang c6 thé giri PMCH t6i UE, trong @6 PMCH mang
thdng tin vé& bac didu bién 16n nhit va/hodc chi sé MCS, va UE c6 thé giai diéu bién
PMCH duoc gui béi thiét bi mang, va k§ thuat didu bién thu duge dugc sir dung dé
giai didu bién PMCH va/hodc chi sé MCS.

Theo cach tiy chon, b sung vao PMCH, UE c6 thé con st dung mdt hodc nhiéu
trong s6 kénh phat rong vét Ly (PBCH: Physical Broadcast Channel), kénh dung chung
lién két xubng vat Iy (PDSCH: Physical Downlink Shared Channel), hoic kénh diéu
khién lién két xubng vat Iy (PDCCH: Physical Downlink Control Channel) dugc guri
boi thiét bi mang, dé thu dugc k¥ thuét didu bién va/hodc chi s6 MCS.

O bude 1301, k¥ thuat didu bién duoc sir dung dé giai didu bién PMCH c6 mot
hodc nhiéu trong s6 cac k¥ thuat QPSK, 16QAM, hodc 64QAM, bic diéu bién tuong
ting véi QPSK 1a 2, bac didu bién twong Gng v6i 16QAM 1 4, va bac didu bién tuong
ling véi 64QAM 14 6. |
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Theo céch ity chon, pham vi gié tri ctia chi s6 MCS Jycs 13 sb nguyén nam trong
khoang tir 0 t61 28. N6i cach khac, Jycs 13 s6 nguyén 16n hon hoic bang 0 va nhé hon
hodc bing 28. N6i cach khéac, pham vi gié tri ctia Iycs 14 s6 nguyén trong s60,1,2, ...,
va 28.

Budce 1302: UE xac dinh lién hé tuong g thtr ba, trong dé lién hé tuong tmg
thtt ba ndy ¢6 lién hé tuong tng gitra chi sé MCS, bac diéu bién, va chi s6 TBS, bac
diéu bién 16n nhét c6 trong lién hé twong tmg th ba 14 6, va chi s6 TBS 16n nhét twong
ting v6i bac didu bién 2 12 16n hon hodc bang 10, va/hodc chi s6 TBS 16n nhét tuong
ting v6i bac diéu bién 4 13 16n hon hodc bang 16.

" Theo cach tuy chon, UE x4c dinh lién hé twong g thir ba dya trén théng tin thu
duoc vé bac diéu bién 16n nhat va/hoic k¥ thuat diéu bién thu duoc. Vi du, néu UE xéc
dinh, dua trén thong tin vé béc diéu bién 16n nhét duoc mang trong PMCH, réng bac
didu bién 16n nhét dugc chi'bao 13 6, UE x4c dinh rang lién hé twong tmg thtt ba 14 lién
hé tuong Ung thir ba ¢ bic diéu bién 16n nhét 13 6.

Budc 1303: UE xac dinh bac diéu bién va chi s TBS dua trén chi s6 MCS va
lién hé twong tng thi ba.

Vi du, lién hé tuong tGng thit ba dugc thé hién trén Bang 12. Chi s6 MCS thé
hién chi s6 MCS, bac diéu bién thé hién bac didu bién, va chi sé TBS thé hién chi s6
TBS. Trong Bang 12, chi sé TBS 16n nhit tuong tmg vé6i bac didu bién 2131 1, va chi
s6 TBS 16n rihét trong tmg véi bac diéu bién 4 1a 15. Trong Bang 12, khi chi s6 MCS
14 10, bac diéu bién twong tmg 14 2, va chi s6 TBS twong tng 13 10; khi chi s6 MCS 1a
11, bac diu bién twong tmg 14 2, va chi sé TBS twong tmg 14 11. Khi chi s6 MCS 12 0,
bac diéu bién twong tng 13 2, va chi sb TBS tuong tng 14 0. Khi chi s MCS 1 1, bac
diéu bién tuong Ung la 2, va chi s6 TBS twong Ung 1a 1. Khi chi s6 MCS 12 2, bac diéu
bién twong tng 12 2, va chi sé TBS tuong tmg 1a 2. Khi chi s6 MCS 1a 3, bac diéu bién
twong tmg 1a 2, va chi sb TBS tuwong tmg 14 3. Khi chi s6 MCS 14 4, bac diéu bién tuong
ting 14 2, va chi s§ TBS tuong tmg 13 4. Khi chi s6 MCS 12 5, bac diéu bién tirong tmg
142, va chi s6 TBS tuong tng 14 5. Khi chi s6 MCS 14 6, bac diéu bién tuong tmg 1 2,
va chi s6 TBS tuong tmg 14 6. Khi chi s6 MCS 14 7, bac diéu bién twong tmg 12 2, va
chi s8 TBS tuwong tmg 12 7. Khi chi s MCS 14 8, bac diéu bién tuong tmg 1a 2, va chi
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s& TBS twong tng 14 8. Khi chi sé MCS 12 9, bac didu bién tuong tmg 13 2, va chi sb
TBS tuong tGng 13 9. Khi chi s6 MCS 1a 12, bac didu bién twong tmg 13 4, va chi sb
TBS tuong tmg 12 11. Khi chi s6 MCS 14 13, bac didu bién tuong tng 13 4, va chi s6
TBS tuong tmg 12 12. Khi chi s6 MCS 14 14, bac didu bién tuong tmg 13 4, va chi sb
TBS tuong tmg 12 13. Khi chi s6 MCS 14 15, bac didu bién tuong tmg 1a 4, va chi sb
TBS tuong (mg 12 14. Khi chi sé MCS 14 16, bac didu bién tuong tmg 13 4, va chi sb
TBS tuong tng 1a 15. Khi chi sé MCS 14 17, bac didu bién tuong tmg 13 6, va chi s6
TBS tuong tng [a 15. Khi chi sé MCS 14 18, bac diéu bién tuong tmg 13 6, va chi sb
TBS twong tng 13 16. Khi chi s6 MCS 1a 19, bac diéu bién twong tmg 13 6, va chi sd
TBS tuong tng 12 17. Khi chi sé MCS 14 20, bac didu bién tuong tng 13 6, va chi sb
TBS tuong tmg 12 18. Khi chi sé MCS 14 21, bac didu bién tuong tng 14 6, va chi s6
TBS tuong tng 13 19. Khi chi s6 MCS 1a 22, bac didu bién tuong tmg 12 6, va chi sb
TBS tuong Gng 14 20. Khi chi s MCS 13 23, béc diéu bién twong tng 12 6, va chi sb
TBS tuong tmg 13 21. Khi chi s§ MCS 12 24, bac didu bién tuong tmg 13 6, va chi s6
TBS tuong tng 1a 22. Khi chi sé MCS 1a 25, béc diéu bién twong tng 13 6, va chi s6
TBS tuwong tng 1a 23. Khi chi s6 MCS 13 26, bac diéu bién twong tng 13 6, va chi sd
TBS tuong tng 13 24. Khi chi s MCS 1a 27, bac didu bién twong tng 14 6, va chi s6
TBS tuong ung 1a 25. Khi chi sé MCS 1a 28, béc diéu bién twong tmg 13 6, va chi sd
TBS tuong tmg 1a it nhat mot trong s6 26 va 26A.
Bang 12

Chi sé MCS Béc diéu bién Chi sd TBS

m [TBS
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MCS

O |00 [ |ON | [ W (N = D~

—
O

O [0 |3 |\ | | B (W N |- O

|
— O
[
[em—

-72-



51806 1 73/110

Chi s MCS Bac diéu bién Chi s6 TBS
Lyes 0, L s

12 4 11

13 4 12

14 4 13

15 4 14

16 4 15

17 6 15

18 6 16

19 6 17

20 6 18

21 6 19

22 6 20

23 6 21

24 6 22

25 6 23

26 6 24

27 6 25

28 6 26/26A
29 2 Du trit
30 4

31 6

Vi dy, lién hé twong tng th ba dugc thé hién trén Bang 13. Chi s6 MCS thé
hién chi s6 MCS, bac didu bién thé hién bac didu bién, va chi s TBS thé hién chi sb
TBS. Trong Béang 13, chi s6 TBS 16n nhét twong tmg véi bac diéu bién 2 13 9, va chi
s6 TBS 16n nhét twong tmg véi bac didu bién 4 1a 17. Trong Bang 13, khi chi s6 MCS
13 17, bac diéu bién twong tng 14 4, va chi s6 TBS twong tng 14 16; khi chi s MCS 1a
18, bac diéu bién twong tng 14 4, va chi s TBS tuong tmg 12 17. Khi chi s6 MCS 12 0,
bac didu bién twong tmg 12 2, va chi s6 TBS tuong tng 13 0. Khi chi s6 MCS 1a 1, bac
diéu bién twong tng 13 2, va chi sé TBS tuong tmg 1a 1. Khi chi s6 MCS 14 2, bac diéu
bién twong tmg 12 2, va chi s TBS tuong tng 1a 2. Khi chi s6 MCS 12 3, bac didu bién
twong tmg 14 2, va chi s6 TBS tuong tng 13 3. Khi chi s6 MCS 13 4, bac diéu bién tuong
tmg 12 2, va chi s6 TBS twong tng 14 4. Khi chi s6 MCS 14 5, bac diéu bién tuong ting
1a 2, va chi 6 TBS twong tng 14 5. Khi chi s6 MCS 14 6, bac didu bién twong ting 14 2,
va chi s6 TBS tuong tmg 12 6. Khi chi s§ MCS 13 7, bac didu bién tuong tmg 13 2, va
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chi s8 TBS twong tmg 13 7. Khi chi s6 MCS 14 8, bac diéu bién twong tmg 13 2, va chi
s6 TBS twong tng 13 8. Khi chi sé MCS 13 9, bac diéu bién twong tmg 13 2, va chi sb
TBS tuong tmg 12 9. Khi chi s6 MCS 14 10, bac diéu bién twong ting 1 4, va chi s6
TBS twong tmg 13 9. Khi chi s6 MCS 14 11, bac didu bién twong tmg 1 4, va chi sb
TBS tuong tmg 14 10. Khi chi s§ MCS 14 12, bac didu bién twong tmg 13 4, va chi s6
TBS twong tng 1 11. Khi chi sé MCS 14 13, bac diéu bién tuong tmg 13 4, va chi sb
TBS tuong tmg 14 12. Khi chi s6 MCS 14 14, bac didu bién twong tng 12 4, va chi sb
TBS tuong tmg 1a 13. Khi chi sé MCS 14 15, bac diéu bién tuong tng 14 4, va chi sb
TBS tuong tmg 12 14. Khi chi s6 MCS 14 16, bac diéu bién tuong tng 1 4, va chi sb
TBS tuong ung 1a 15. Khi chi sé MCS 1a 19, bac diéu bién tuong tng 13 4, va chi sb
TBS twong Gng 13 18. Khi chi s6 MCS 14 20, bac diéu bién tuong tmg 13 4, va chi s6
TBS tuong tng 14 19. Khi chi sé MCS 14 21, bac diéu bién tuwong tng 14 6, va chi sb
TBS tuong tmg 12 19. Khi chi sé MCS 1a 22, bac diéu bién twong ung 13 6, va chi sb
TBS tuong tng 14 20. Khi chi sé MCS 14 23, béc diéu bién twong tmg 13 6, va chi sd
TBS twong tng 1a 21. Khi chi s6 MCS 14 24, bac diéu bién twong tng 1a 6, va chi sb
TBS tuong tmg 1a 22. Khi chi s6 MCS 1a 25, bac diéu bién twong tmg 13 6, va chi sd
TBS twong tmg 1a 23. Khi chi s§ MCS 14 26, bac didu bién twong tmg 14 6, va chi s6
TBS twong tGng 1 24. Khi chi s6 MCS 1a 27, bac diéu bién tuong ting 14 6, va chi sb
TBS tuong tng 1a 25. Khi chi sé MCS 14 28, béc diéu bién twong tmg 1a 6, va chi sb
TBS tuong tmg 14 it nhit mét trong s6 26 va 26A.

Bang 13

Chi s6 MCS Béc diéu bién Chi sb TBS
Tyies O L rns
0 2 0

1 2 1

2 2 2

3 2 3

4 2 4

5 2 5

6 2 6

7 2 7

8 2 8

9 2 9
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Chi s MCS Bac diéu bién Chi s6 TBS
Lyes O, L 1ns
10 4 9
11 4 10
12 4 11
13 4 12
14 4 13
15 4 14
16 4 15
17 4 16
18 4 17
19 6 17
20 6 18
21 6 19
22 6 20
23 6 21
24 6 22
25 6 23
26 6 24
27 6 25
28 6 26/26A
29 2 Du trit
30 4
31 6

Vi du, lién hé tuong Gmg tht ba duge thé hién trén Bang 14. Chi s6 MCS thé
hién chi s6 MCS, bac diéu bién thé hién bac didu bién, va chi s6 TBS thé hién chi s6
TBS. Trong Bang 14, chi s6 TBS 16n nhit twrong tmg v6i bac didu bién 2 14 9, va chi
s& TBS 16n nhit twong tmg v6i bac didu bién 4 13 19. Trong Bang 14, khi chi s6 MCS
13 17, bac diéu bién twong Gmg 14 4, va chi s6 TBS tuong tng 14 16; khi chi s6 MCS 14
18, bac didu bién twong tmg 13 4, va chi sb TBS tuong tmg 1a 17; khi chi s6 MCS 14
19, bac diéu bién twong tmg 14 4, va chi sé TBS tuong tng 13 18; khi chi s6 MCS la
20, bac diéu bién twong tmg 12 4, va chi sé TBS twong tmg 1& 19. Khi chi s6 MCS 14 0,
bac didu bién twong ing 1a 2, va chi s TBS tuong tmg 1a 0. Khi chi s6 MCS 14 1, bac
diéu bién twong tmg 12 2, va chi s6 TBS twong tmg 14 1. Khi chi s6 MCS 14 2, bac diéu
bién tuong tmg 1a 2, va chi s8 TBS tuong tng 13 2. Khi chi sé MCS 14 3, bac diéu bidn

twong tmg 13 2, va chi s6 TBS twong ting 14 3. Khi chi s6 MCS 1a4, bac didu bién twong
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tng 12 2, va chi s6 TBS tuong Gmg 12 4. Khi chi s§ MCS 13 5, bac diéu bién tuong tmg
122, va chi s6 TBS tuong tmg 14 5. Khi chi s MCS 14 6, bac diéu bién twong tmg 12 2,
va chi s6 TBS twong tng 13 6. Khi chi sé MCS 14 7, bac diéu bién tuong tng 14 2, va
chi s6 TBS twong Gng 1a 7. Khi chi s MCS 14 8, bac didu bién twong tng 14 2, va chi
s6 TBS tuong tng 14 8. Khi chi sé MCS 12 9, bac diéu bién twong ting 14 2, va chi s6
TBS twong tng 13 9. Khi chi s§ MCS 14 10, béc diéu bién trrong ting 1 4, va chi sb
TBS tuong tng 13 9. Khi chi s§ MCS 14 11, bac didu bién twong tmg 12 4, va chi s6
TBS tuong tmg 12 10. Khi chi sé MCS 1a 12, bac diéu bién tuong tmg 14 4, va chi sb
TBS tuong tng Ia 11. Khi chi s6 MCS 1a 13, bac didu bién tuong ting 1 4, va chi s6
TBS tuong tmg 13 12. Khi chi s6 MCS 13 14, bac didu bién tuong tmg 13 4, va chi sb
TBS iuong ting 12 13. Khi chi s6 MCS 1a 15, bac diéu bién tuong tng 1 4, va chi sb
TBS tuong tng 1a 14. Khi chi sé MCS 14 16, bac diéu bién tuong tmg 13 4, va chi sb
TBS tuong tmg 14 15. Khi chi s6 MCS 1a 21, bac didu bién twong tmg 1a 6, va chi sb
TBS tuong tng 14 19. Khi chi sé MCS 1a 22, bac diéu bién tuong tng 13 6, va chi s6
TBS tuong tmg 12 20. Khi chi s6 MCS 14 23, bac didu bién twong tmg 13 6, va chi sd
TBS tuong tng 1 21. Khi chi sé MCS 14 24, bac didu bién tuong tmg 13 6, va chi s6
TBS tuong tng 1a 22. Khi chi sé MCS 14 25, bac didu bién tuwong tmg 13 6, va chi s6
TBS tuong tng 1 23. Khi chi s MCS 1a 26, bac didu bién twong tng 14 6, va chi s6
TBS twong tmg 1a 24. Khi chi s6 MCS 1a 27, bac diéu bién twong tmg 14 6, va chi sd
TBS tuong tmg 1a 25. Khi chi sé MCS 14 28, béc diéu bién twong tng 13 6, va chi s6
TBS tuong (mg 12 it nhAt mdt trong s6 26 va 26A. |

Béng 14

Chi s6 MCS | Bac diéu bién Chi s6 TBS
Tes 0, | I s
0 | 2 0

1 2 1

2 2 2

3 2 3

4 2 4

5 P) 5

6 2 6

7 2 7

8 2 8
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Chi s6 MCS Bic didu bién Chi s6 TBS
Lyes 0, s

9 2 9

10 4 9

11 4 10

12 4 11

13 4 12

14 4 13

15 4 14

16 4 15

17 4 16

18 4 17

19 4 18

20 4 19

21 6 19

22 6 20

23 6 21

24 6 22

25 6 23

26 6 24

27 6 25

28 6 26/26A
29 2 Du trit
30 4

31 6

77/110

Vi dy, lién hé tuong tmg thi ba dugc thé hién trén Bang 15. Chi s MCS thé

hién chi s6 MCS, bac di€u bién thé hién bac di€u bien, va chi s60 TBS thé hién chi so

TBS. Trong Béang 15, chi s TBS 16n nhit twong tng vdi bac didu bién 2 14 11, va chi
s& TBS 16n nhét trong Gmg véi bac diéu bién 4 14 17. Trong Bang 15, khi chi s6 MCS

14 10, bac diéu bién twong Gng 14 2, va chi s6 TBS tuong tg 14 10; khi chi s6 MCS 1a

11, bac didu bién twong tmg 14 2, va chi sé TBS twong ng 12 11; khi chi s6 MCS 1a

17, bac didu bién twong tmg 1a 4, va chi sb TBS tuong Gmg 12 16; khi chi s6 MCS 1a

18, bac diéu bién tuong Gng 14 4, va chi s6 TBS tuong tmg 14 17. Khi chi s6 MCS 12 0,

bac diéu bién twong tmg 13 2, va chi sé TBS twong tmg 14 0. Khi chi s6 MCS 1a 1, bac

diéu bién twong tng 14 2, va chi sé TBS twong tmg 13 1. Khi chi sd MCS 14 2, bac diéu

bién twong Gmg 14 2, va chi s TBS tuong tmg 14 2. Khi chi s6 MCS 14 3, bac didu bién
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twong Gng 12 2, va chi sé TBS twong tmg 12 3. Khi chi s6 MCS 13 4, bac diéu bién twong

g 14 2, va chi s TBS twong tng 1a 4. Khi chi sé MCS 14 5, bac didu bién twong ting

14 2, va chi s6 TBS tuong tmg 1 5. Khi chi s6 MCS 12 6, bac diéu bién tuong tmg 12 2,

va chi s6 TBS tuwong Umg 12 6. Khi chi sé MCS 1a 7, bac diéu bién twong tng 13 2, va

chi s& TBS tuong tng 13 7. Khi chi sé MCS 1a 8, bac diéu bién twong tmg 14 2, va chi

s6 TBS tuong tng 1a 8. Khi chi sé MCS 12 9, bac diéu bién tuong tmg 13 2, va chi sd

TBS tuong tng 13 9. Khi chi s6 MCS 1a 12, bac diéu bién twong tmg 12 4, va chi s6

TBS tuong ung la 11.
TBS tuong uing 1a 12.
TBS tuong tng la 13.
TBS tuong ung 1a 14.
TBS tuong ung 1a 15.
TBS tuong tng la 18.
TBS tuong tng la 19.
TBS tuong ung 1a 19.
TBS tuong ung la 20.
TBS tuong ung la 21.
TBS tuong ung 1a 22.
TBS tuong ung la 23.
TBS tuong ung la 24.
TBS tuong tng la 25.

Khi chi s6 MCS 14 13, bac diéu bién twong tmg 1 4, va chi sb
Khi chi s6 MCS 14 14, bac diéu bién tuong tmg 14 4, va chi sb
Khi chi s6 MCS 14 15, bac diéu bién tuong tng 14 4, va chi sb
Khi chi s6 MCS 14 16, bac diéu bién tuong tmg 13 4, va chi sb
Khi chi s§ MCS 14 19, bac diéu bién tuong tng 13 4, va chi sb
Khi chi s6 MCS 14 20, béc diéu bién tuong ting 13 4, va chi sb
Khi chi s6 MCS 14 21, bac diéu bién tuong tmg 14 6, va chi sd
Khi chi s6 MCS 14 22, bac diéu bién tuwong tng 13 6, va chi sb
Khi chi s6 MCS 1a 23, béc diéu bién tuong tng 13 6, va chi sb
Khi chi s6 MCS 14 24, bac diéu bién twong tmg 1 6, va chi sd
Khi chi s6 MCS 14 25, bac diéu bién tuong tmg 1 6, va chi sd
Khi chi s6 MCS 1 26, bac diéu bién twong tmg 1 6, va chi sd
Khi chi s6 MCS 1a 27, bac diéu bién tuong tng 13 6, va chi sb
Khi chi sé MCS 14 28, béc diéu bién twong tmg 13 6, va chi s6

TBS tuong tng 13 it nhat mot trong sé 26 va 26A.

Bang 15

Chi s6 MCS Béc diéu bién Chi s6 TBS
Lyes 0, I
0 2 0

1 2 1

2 2 2

3 2 3

4 2 4

5 2 5

6 2 6

7 2 7
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Chi s6 MCS Béc didu bién Chi s6 TBS
Tyes 0, L

8 2 8

9 2 9

10 2 10

11 2 11

12 4 11

13 4 12

14 4 13

15 4 14

16 4 15

17 4 16

18 4 17

19 6 17

20 6 18

21 6 19

22 6 20

23 6 21

24 6 22

25 6 23

26 6 24

27 6 25

28 6 26/26A
29 2 Du trit
30 4

31 6

79/110

Vi du, lién hé tuong tng thir ba dugc thé hién trén Bang 16. Chi s6 MCS thé

hién chi s0 MCS, bic diéu bién thé hién bac diéu bién, va chi s6 TBS thé hién chi s6

TBS. Trong Bang 16, chi s6 TBS 16n nhét tuong tmg vdi bac diéu bién 2 13 11, va chi

s6 TBS 16n nhit twong ng v6i bac didu bién 4 13 19. Trong Bang 16, khi chi s6 MCS

12 10, bac didu bién twong tng 1a 2, va chi s6 TBS twong tng 13 10; khi chi s6 MCS 14

11, bac didu bién twong ung 13 2, va chi sb TBS tuong tng 1a 11; khi chi s6 MCS 1a

17, bac didu bién twong tmg 13 4, va chi s6 TBS tuong tmg 13 16; khi chi s6 MCS 1a

18, béc diéu bién twong tmg 14 4, va chi sé TBS tuong tng 13 17; khi chi s6 MCS 1a

19, béc diéu bién twong tmg 14 4, va chi s6 TBS twong ting 12 18; khi chi s6 MCS 14

20, bac diéu bién tuong tmg 13 4, va chi sé TBS twong tng 12 19. Khi chi s6 MCS 12 0,

bac didu bién tuong tmg 14 2, va chi s6 TBS tuong tng 14 0. Khi chi s6 MCS 12 1, bac
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diéu bién twong tmg 14 2, va chi sé TBS twong tng 13 1. Khi chi s6 MCS 13 2, bac diéu

" bién tuong tng 14 2, va chi s6 TBS tuong tmg 14 2. Khi chi s6 MCS 1a 3, bac diéu bién

twong tmg 12 2, va chi s6 TBS tuong tmg 14 3. Khi chi sé MCS 12 4, bac didu bién twong

tng 12 2, va chi s6 TBS tuong tmg 13 4. Khi chi s6 MCS 1a 5, bac diéu bién tuong tmg

12 2, va chi s6 TBS tuwong tmg 1a 5. Khi chi s MCS 14 6, bac diéu bién twong tmg 14 2,

va chi s TBS twong tmg 13 6. Khi chi sé MCS 14 7, bac diéu bién tvong tmg 12 2, va

chi s6 TBS tuong tmg 1a 7. Khi chi s MCS 14 8, bac didu bién twong tmg 12 2, va chi

s6 TBS twong tmg 1a 8. Khi chi s§ MCS 14 9, bac didu bién tuong tmg 14 2, va chi s6

TBS tuong Ung 13 9. Khi chi s§ MCS 1a 12, bac diéu bién twong tmg 14 4, va chi s6

TBS tuong tng 1a 11.
TBS twong tng la 12.
TBS twong tng 13 13.
TBS tuong ung la 14.
TBStuongﬁngIQIS.
TBS tuong umg 13 19.
TBS tuong ung 1a 20.
TBS tuong L'rrig l1a 21.
TBS tuong tmg 1a 22.
TBS tuong ung la 23.
TBS tuong tng la 24.
TBS tuong tng la 25.

Khi chi sé MCS 1a 13, bac diéu bién tuwong tmg 14 4, va chi sd
Khi chi s6 MCS 1a 14, bac diéu bién tuong tng 1a 4, va chi s6
Khi chi s6 MCS 1a 15, bac diéu bién tuwong tmg 14 4, va chi sd
Khi chi s§ MCS 14 16, bac didu bién tuong tmg 14 4, va chi sb
Khi chi s6 MCS 14 21, bac diéu bién tuong tng 13 6, va chi sb

Khi chi s6 MCS 1 22, bic didu bién tuong tmg 13 6, va chi sb

Khi chi s6 MCS 1a 23, bac diéu bién tuong tng 1 6, va chi sb
Khi chi s MCS 14 24, bac didu bién twong tmg 12 6, va chi sd
Khi chi s6 MCS 1a 25, bac diéu bién twong Gng 13 6, va chi s6
Khi chi s6 MCS 14 26, bac diéu bién twong ting 12 6, va chi sd
Khi chi s6 MCS 14 27, béc didu bién tuong tmg 12 6, va chi sb
Khi chi sé MCS 1a 28, bac didu bién twong ting 12 6, va chi sb

TBS tuong (g 14 it nh4t mot trong sb 26 va 26A.

Bang 16

Chi s6 MCS Bac diéu bién Chi s6 TBS
Toes Q,,, I 1pg
0 2 0

1 2 1

2 2 2

3 2 3

4 2 4

5 2 5

6 2 6

7 2 7
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Chi s6 MCS Béc didu bién Chi s6 TBS
Tyes O 1 g

8 2 8

9 2 9

10 2 10

11 2 11

12 4 11

13 4 12

14 4 13

15 4 14

16 4 15

17 4 16

18 4 17

19 4 18

20 4 19

21 6 19

22 6 20

23 6 21

24 6 22

25 16 23

26 6 24

27 6 25

28 6 26/26A
29 2 Dur trit
30 4

31 6

Budc 1304: UE xé4c dinh TBS dya trén chi s6 TBS.
Déi voi quy trinh xac dinh TBS dya trén chi s6 TBS & buéde 1304, c6 thé tham

81/110

khéo quy trinh x4c dinh TBS theo phuwong 4n nhu néu trén. Cac chi tiét 13p lai khong

duogc mo ta lai & day.

Péi véi truong hop trong dé bac didu bién 16n nhat ¢6 trong lién hé twong tmg
thr ba 1 8, nghia 1, c4c k¥ thuat diéu bién QPSK, 16QAM, 64QAM, va 256QAM
duogc hd trg trong 1ién hé twong tmg thir ba, c6 thé tham khao quy trinh x4c dinh TBS

duoc thé hién trén Fig.14. Quy trinh nay bao gdm céc budc sau day.

Budc 1401: UE thu dugc k§ thuat didu bién duoc sir dung dé giai diéu bién
PMCH va/hodc chi s MCS.

-81-



51806 82/110

O bude 1401, thiét bi mang c6 thé giri PMCH t6i UE, trong d6 PMCH mang
théng tin vé bac diéu bién 16n nhat va/hodc chi s6 MCS, va UE cé thé giai didu bién
tin hidu kénh dugc giri béi thibt bi mang, va ki thuat didu bién thu duge duge st dung
dé giai didu bién PMCH va/hoc chi sé MCS.

Theo cach tiy chon, tin hiéu kénh dugc glri boi thiét bi mang c6 mot hodc nhiéu
kénh trong s6 sau ddy: PMCH, kénh phat rong vat ly (Kénh phét rong vat Iy, PBCH),
kénh dung chung lién két xudng vat Iy (Kénh ding chung lién két xudng vat ly,
PDSCH), hoic kénh didu khién lién két xubng vat ly (Kénh didu khién lién két xubng
vét ly, PDCCH).

& bude 1401, ky thuét didu bién duge st dung dé giai diéu bién PMCH c6 mét
hoic nhidu trong sb cac k§ thuit QPSK, 16QAM, 64QAM, hoic 256QAM, bac diéu
bién twong tng véi QPSK 1a 2, bac diéu bién twong img v6i 16QAM 14 4, bac didu
bién tuong tmg v6i 64QAM 14 6, va bac didu bién twong tmg véi 256QAM 12 8.

Theo céach tiy chon, pham vi gié tri ctia chi s6 MCS Jvcs 12 s6 nguyén nam trong
khoang tlr 0 t&i 27. N6i cach khéc, Jvcs 14 s6 nguyén 16n hon hodc béng 0 va nhé hon
hoic bing 27. N6i cach khac, pham vi gié tri ctia Jyics 12 cac sé nguyén 0, 1, 2, ..., va
27. o .

‘Buéc 1402: UE x4c dinh lién hé twong tmg tht ba, frong do lién hé tuong tng
thir ba nay c6 lién hé twong Gmg gitra chi s MCS, béc diéu bién, va chi sé TBS, bac
diéu bién 16n nhét c6 trong lién hé tuong g thit ba 13 8, va chi s6 TBS 16n nhét tuong
ung véi béc didu bién 2 12 16n hon hoac b@fmg 9, va/hodc chi s6 TBS 16n nhét tuong Gng
v6i bac didu bién 4 14 16n hon hodic bang 16, va/hoic chi s6 TBS 16n nhét twong tmg
v4i bac didu bién 6 1a 16n hon hodc bang 25.

Theo céch tity chon, UE xéc dinh lién hé tuong Gng thir ba dya trén thong tin thu
duoc vé bac didu bién 16n nhat va/hoic k thuat diéu bién thu duoc. Vi du, néu UE xéc
dinh, dua trén thong tin vé bac didu bién 16n nhit duge mang trong PMCH, rang béc
didu bién 16n nhat dugc chi bdo 1a 8, UE xac dinh rang lién hé tuong tmg thit ba 13 lién
hé twong tmg tht ba ¢6 bac diéu bién 16n nhit 1a 8. |

Budce 1403: UE x4c dinh bac diéu bién va chi s6 TBS dua trén chi sb MCS va

lién hé wrong tmg thr ba.
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Vi du, lién hé twong tng tht ba duge thé hién trén Bang 17. Chi s6 MCS thé
hién chi s6 MCS, bac didu bién thé hién bac didu bién, va chi s TBS thé hién chi sb
TBS. Trong Bang 17, chi s§ TBS 16n nhét tvong tng véi bac didu bién 2 1a mot gia tri
trong s6 8, 10, va 11, va/hodc chi s TBS 1én nhét tuong tmg véi béc diéu bién 4 1a
mot gia tri trong sb 15, 16, 17, 18, va 19, va/hodc chi s6 TBS 16n nhét tuong Ung voi
bac diéu bién 6 12 mét gia tri trong s6 24,25, va 27. Trong Bang 17, khi chi s6 MCS 1a
5, bac diéu bién tuong Gmg 1a A1, va chi sé TBS twong tng 1a 10; khi chi s6 MCS 12 6,
bac didu bién tuwong tmg 12 A2, va chi sé TBS tuong tmg 13 11; khi chi s6 MCS 1a 11,
bac didu bién tuong tmg 12 A3, va chi sé TBS twong tmg 14 16; khi chi s6 MCS 1a 12,
bac didu bién tuong tmg 12 A4, va chi sé TBS twong tmg 12 17; khi chi s6 MCS 1a 13,
bac diéu bién twong tmg 1a A5, va chi s6 TBS tuong g 12 18; khi chi s6 MCS 1a 14,
bac didu bién twong tmg 13 A6, va chi sé TBS twong tmg 13 19; khi chi s6 MCS 14 20,
bac didu bién tuong tmg 12 A7, va chi sb TBS twong tng 14 25; khi chi s6 MCS 1a 21,
bac diu bién twong tng 1a A8, va chi s TBS tuong tng 14 27. Khi chi s6 MCS 14 0,
béc diéu bién twong tmg 1a 2, va chi s6 TBS tuong tng 13 0. Khi chi sd MCS 1a 1, bac
diéu bién twong tmg 13 2, va chi s TBS twong tng 12 2. Khi chi s6 MCS 1a 2, bac diéu
bién twong Gmg 14 2, va chi s6 TBS tuong tng 13 4. Khi chi sé MCS 14 3, bac diéu bién
twong tmg 14 2, va chi s6 TBS tuong tng 14 6. Khi chi s6 MCS 14 4, bac diéu bién tuong
Ging 14 2, va chi s6 TBS twong tng 14 8. Khi chi s6 MCS 14 7, bac diéu bién twong tng
14 4, va chi s6 TBS twong tmg 13 12. Khi chi s MCS 14 8, bac diéu bién twong tmg 13
4, va chi s6 TBS tuong tng 1a 13. Khi chi s6 MCS 14 9, bac diéu bién twong ting 14 4,
va chi s6 TBS tuong tmg 1a 14. Khi chi s6 MCS 1a 10, bac diéu bién tuong tmg 1 4, va
chi s6 TBS twong Gng 13 15. Khi chi s6 MCS 1a 15, bac diéu bién tuong tng 13 6, va
chi s6 TBS twong tng 1a 20. Khi chi s MCS 1a 16, bac diéu bién tuong tng 13 6, va
chi s§ TBS twong tmg 12 21. Khi chi s6 MCS 1a 17, bac diéu bién tuong tng 14 6, va
chi s6 TBS twong tmg 13 22. Khi chi s6 MCS 14 18, bac diéu bién tuong tng 14 6, va
chi s TBS twong tmg 1a 23. Khi chi s6 MCS 1a 19, bac diéu bién twong tmg 13 6, va
chi s6 TBS twong tmg 13 24. Khi chi s§ MCS 1a 22, bac diéu bién tuong tng 14 8, va
chi s TBS twong tmg 13 28. Khi chi s§ MCS 14 23, bac diéu bién tuong ting 14 8, va
chi s6 TBS twong tmg 12 29. Khi chi s6 MCS 14 24, bac diéu bién twong ting 14 8, va
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chi sb TBS tuong tng 1a 30. Khi chi s6 MCS 1a 25, bac diéu bién twong tmg 13 8, va
chi s6 TBS twong tng 14 31. Khi chi s6 MCS 1 26, bac diéu bién tuong tmg 13 8, va
chi s6 TBS twong tng 14 32. Khi chi s6 MCS 12 27, bac diéu bién tuong tmg 13 8, va
chi s6 TBS tuong tmg 14 it nhat mét trong s 33, 33A, va 33B.

Bang 17

Chi sé MCS Bac diéu bién Chi s TBS
Tnes o I rps
0 2 0

1 2 2

2 2 4

3 2 6

4 2 8

5 Al 10
6 A2 11
7 4 12
8 4 13
9 4 14
10 4 15
11 A3 16
12 A4 17
13 AS 18
14 A6 19
15 6 20
16 6 21
17 6 22
18 6 23
19 6 24
20 A7 25
21 A8 27
22 8 28
23 8 29
24 8 30
25 8 31
26 8 32
27 8 33/33A/33B
28 2 Du tr
29 4

30 6

31 8
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Cac gia tri cua céac bac diéu bién {Al, A2, A3, A4, AS, A6, A7, A8} trong Bang
17 14 it nhit mét két hop trong Bang 18. Bang 18 thé hién 44 két hop, nghia 13, cac gia
tri clia cac bac didu bién {Al, A2, A3, A4, A5, A6, A7, A8} trong Bang 17 c6 lién hé

tuong tng moét/mot vai it nhat mot két hop trong 44 mang {2, 2, 4, 4, 4,4, 6,6}, {2, 2,
4,4,4,4,6,8},42,2,4,4,4,4,8,8},{2,2,4,4,4,6,6,6},4{2,2,4,4,4,6,6, 8}, {2,
2,4,4,4,6,8,8},1{2,2,4,4,6,6,06,6},4{2,2,4,4,6,6,6,8},{2,2,4,4,6,6, 8, 8},
{2,2,4,6,6,6,6,6},{2,2,4,6,6,6,6,8},{2,2,4,6,6,6,8, 8}, {2,2,6,6,6, 6,6,
6},{2,2,6,6,6,6,6,8},{2,2;6,6,6,6,8,8},{2,4,4,4,4,4,6,6},{2,4,4,4,4,4,
6,8),{2,4,4,4,4,4,8,8),{2,4,4,4,4,6,6,6},{2,4,4,4,4,6,6,8}, {2,4,4,4,4,
6,8,8},{2,4,4,4,6,6,6,6},{2,4,4,4,6,6,6,8},{2,4,4,4,6,6,8,8},{2,4,4,6,
6,6,6,6},{2,4,4,6,6,6,6,8},{2,4,4,6,6,6,8, 8}, {2,4,6,6,6,6, 6,6}, {2,4,6,
6,6,6,6,8},{2,4,6,6,6,6,8,8},{4,4,4,4,4,4,6,6},{4,4,4,4,4,4,6,8},{4,4,
4,4,4,4,8,8),{4,4,4,4,4,6,6,6},{4,4,4,4,4,6,6,8},{4,4,4,4,4,6,8,8}, {4,
4,4,4,6,6,6,6},{4,4,4,4,6,6,6,8},{4,4,4,4,6,6,8,8},{4,4,4,6,6,6,6,6},
{4,4,4,6,6,6,6,8},{4,4,4,6,6,6,8,8},{4,4,6,6,6,6,6,6},va {4,4,6,6,6,6,

6, 8} duogc thé hién trén Bang 18.

Bang 18

Sé Al A2 A3 A4 A5 A6 A7 A8
thir tu

1 2 2 4 4 4 4 6 6
2 2 2 4 4 4 4 6 8
3 2 2 4 4 4 4 8 8
4 2 2 4 4 4 6 6 6
5 2 2 4 4 4 6 6 8
6 2 2 4 4 4 6 8 8
7 2 2 4 4 6 6 6 6
8 2 2 4 4 6 6 6 8
9 2 2 4 4 6 6 8 8
10 2 2 4 6 6 6 6 6
11 2 2 4 6 6 6 6 8
12 2 2 | 4 6 6 6 8 8
13 2 2 6 6 6 6 6 6
14 2 2 6 6 6 6 6 8
15 |2 2 6 6 6 6 8 8
16 2 4 4 4 4 4 6 6
17 2 4 4 4 4 4 6 8
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Sé Al A2 A3 A4 A5 A6 A7 A8
th tu

18 2 4 4 4 4 4 8 8
19 2 4 4 4 4 6 6 6
20 2 4 4 4 4 6 6 8
21 2 4 4 4 4 6 8 8
22 2 4 4 4 6 6 6 6
23 2 4 4 4 6 6 6 8
24 2 4 4 4 6 6 8 8
25 2 4 4 6 6 6 6 6
26 2 4 4 6 6 6 6 8
27 2 4 4 6 6 6 8 8
28 2 4 6 6 6 6 6 6
29 p) 4 6 6 6 6 6 8
30 2 4 6 6 6 6 8 8
31 4 4 4 4 4 4 6 6
32 4 4 4 4 4 4 6 8
33 4 4 4 4 4 4 8 8
34 4 4 4 4 4 6 6 6
35 4 4 4 4 4 6 6 8
36 4 4 4 4 4 6 8 8
37 4 4 4 4 6 6 6 6
38 4 4 4 4 6 6 6 8
39 4 4 4 4 6 6 8 8
40 4 4 4 6 6 6 6 6
41 4 4 |4 6 6 6 6 8
42 4 4 4 6 6 6 8 8
43 4 4 6 6 6 6 6 6
44 4 4 6 6 6 6 6 8

Vi du, céc gid tri ctia cac bac didu bién {A1, A2, A3, A4, AS, A6, A7, A8} trong
Bang 17 c6 lién hé twong irmg mot/mét véi céc gia tri trong tap hop {2, 2, 4, 4, 4, 4, 6,
8}. Lién hé tuong tmg thtr ba cu thé 1a dugc thé hién trén Bang 19. Chi s6 MCS thé
hién chi s6 MCS, bac diéu bién thé hién bac diéu bién, v chi s6 TBS thé hién chi sb
TBS. Trong Bang 19, chi s TBS 16n nhét twrong tmg vé6i bac diéu bién 2 14 11, chi sd
TBS 16n nhat trong tmg v&i bac didu bién 4 14 19, va chi sé TBS 16n nhat twong tmg
v6i béac didu bién 6 12 25. Trong Bang 19, khi chi sé MCS 1a 5, bac diéu bién tuong
g 14 2, va chi sb TBS twong Gng 14 10; khi chi sé MCS 14 6, bac diéu bién twong tmg
14 2, va chi s8 TBS tuong tmg 13 11; khi chi s6 MCS 1a 11, bac diéu bién tuong tmg 13
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4,va chi s& TBS tuong tmg 12 16; khi chi s6 MCS 14 12, bac diéu bién twong tng 13 4,
va chi s6 TBS tuong ting 1 17; khi chi s§ MCS 12 13, bac didu bién twong {mg 13 4, va
chi s6 TBS tuong ting I 18; khi chi s& MCS 12 14, bc didu bién tuong tmg 13 4, va chi
s6 TBS twong tng 12 19; khi chi s6 MCS 1a 20, bac diéu bién tuong tmg 13 6, va chi s6
TBS tuong tng 1a 25; khi chi s MCS 1a 21, bac didu bién tuong ting 14 8, va chi s6
TBS tuong tng 1a 27. Khi chi s§ MCS 12 0, bac didu bién twong tmg 1 2, va chi sb
TBS tuong tng 13 0. Khi chi sé MCS 14 1, bac diéu bién tuong tng 13 2, va chi s6 TBS
tuong tng 12 2. Khi chi s6 MCS 12 2, bac diu bién twong tng 13 2, va chi s6 TBS tuong
ting 14 4. Khi chi s6 MCS 14 3, bac didu bién tuong tmg 14 2, va chi s6 TBS twong tmg
13 6. Khi chi s6 MCS 14 4, bac diéu bién twong tmg 13 2, va chi s6 TBS tuong tng 12 8.
Khi chi s6 MCS 1a 7, bac diéu bién twong tmg 14 4, va chi s6 TBS twong tmg 1 12. Khi
chi s6 MCS 1a 8, bac diéu bién tuong tmg 13 4, va chi s6 TBS tuong ting 14 13. Khi chi
s6 MCS 14 9, bac didu bién twong tmg 14 4, va chi s§ TBS tuong tng 13 14. Khi chi s6
MCS 1a 10, bac didu bién tuong tmg 14 4, va chi sb TBS twong Gng 13 15. Khi chi s6
MCS 1a 15, bac didu bién tuong tng 13 6, va chi sb TBS tuong tng 12 20. Khi chi s6
MCS 14 16, bac didu bién twong tmg 13 6, va chi s TBS tuong tmg 12 21. Khi chi s6
MCS 1a 17, bac didu bién tuong tmg 12 6, va chi s TBS twong tmg 13 22. Khi chi s6
MCS 1a 18, béc diéu bién twong tng 14 6, va chi s6 TBS twong tmg 1 23. Khi chi s6
MCS 14 19, bc didu bién twong @ng 1 6, va chi s& TBS tuong tng 14 24. Khi chi s6
MCS 12 22, bic didu bién tuong fmg 1a 8, va chi sé TBS tuong tmg 1a 28. Khi chi s6
MCS 14 23, bic didu bién tuong tng 14 8, v& chi s& TBS tuong tmg 1a 29. Khi chi sb
MCS 14 24, bac didu bién tuong tng 1 8, va chi sé TBS tuong tng 14 30. Khi chi s6
MCS 14 25, bic didu bién twong tmg 14 8, va chi s& TBS tuong tng 1a 31. Khi chi sb
MCS 1a 26, bac didu bién tuong tmg 14 8, va chi s6 TBS tuong tmg 12 32. Khi chi s6
MCS 14 27, béc didu bién tuong tmg 1a 8, va chi s6 TBS tuong tmg 13 it nhat mot trong

sb 33, 33A, va 33B.

 Bang 19
Chi s MCS Béc diéu bién Chi s TBS
Lyses ' Qm Fops
0 2 0
1 2 2
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Chi s6 MCS Béc diéu bién ~Chi s6 TBS
Lyes O, L 1ns
2 2 4

3 2 6

4 2 8

5 2 10
6 2 11
7 4 12
8 4 13
9 4 14
10 4 15
11 4 16
12 4 17
13 4 18
14 4 19
15 6 20
16 6 21
17 6 22
18 6 23
19 6 24
20 6 25
21 8 27
22 8 28
23 8 29
24 8 30
25 8 31
26 8 32
27 8 33/33A/33B
28 2 Du trit
29 4

30 6

31 8

Buéc 1404: UE xé4c dinh TBS dua trén chi sé TBS.
Déi v6i quy trinh x4c dinh TBS dua trén chi s TBS & budc 1404, c6 thé tham

88/110

khao quy trinh xac dinh TBS theo phuong 4n nhu néu trén. Céc chi tiét lap lai khong

dugc mo ta lai ¢ day.

Phuong phép xé4c dinh TBS theo céc phuong 4n cia sang ché dugc mo ta chi tiét

trén day c6 dya vao Fig.4 téi Fig.14. Dya trén nguyén ly sang tao giéng phuong phép

x4c dinh TBS nhu néu trén, nhu duoc thé hién trén Fig.15, sang ché con dé xuit so dd
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clu triic cua thiét bi x4c dinh TBS. Thiét bi 1500 c6 thé dugc 1am thich Gng dé thuc
hién phuong phap dugc mé ta theo cac phuong 4n vé phuong phap néu trén dugc 4p
dung cho thiét bi truyén thong. Cu thé hon, c6 thé tham khéo phin mo ta vé cic phuong
4n v& phuong phép néu trén. Thiét bi 1500 c6 thé duoc bb tri trong thiét bi truyén théng
hodc ¢6 thé 14 thiét bi truyén thong.

Thiét bi 1500 c¢6 mdt hodc nhidu bd xir Iy 1501. Bd xtt Iy 1501 c6 thé 12 bd xir
ly théng dung, bo xir Iy chuyén dung, hodc bd xir 1y tuong tu. Vi du, b xir 1y 1501 cé
thé 1a bo xtt Iy dai co sé hodic bd xir Iy trung tAm. Bd xtr Iy dai co sé c6 thé duge lam
thich Gmg dé xir ly giao thirc truyén théng va dit liéu truyén thong. B xtr Iy trung tdm
c6 thé duoc 1am thich tmg dé didu khién thiét bi truyén thong (vi du, tram co s&, thiét
bi dau cubi, hodc chip), thuc hién chuong trinh phin mém, va xtr 1y dit lidu ctia chuong
trinh phan mé&m. Thiét bi truyén thong co thé c6 bd phan thu/phét, dugc 1am thich tng
d& nhap (tiép nhan) va xuét (gir) tin hiu. Vi du, bd phan thu/phét c6 thé 1 bo thu/phat,
chip tan sb v tuyén, hodc bo phan twong tu.

Thiét bi 1500 ¢6 mét hodc nhidu bd xir Iy 1501, va mdt hozc nhidu bd xir 1y 1501
c6 thé thuc hién phuong phap cua thiét bj truyén thong theo cac phuwong 4n nhur néu
trén.

Theo cach tiy chon, theo mét thiét ké, bd xtt Iy 1501 ¢6 thé thuc hién céc 1énh,
dé cho phép thiét bi 1500 thyc hién phuong phap duge mé ta theo cic phuong én vé
phuohg phép néu trén. Toan bd hodc mat sb cac 1énh, vi du, 1énh 1503, c6 thé duoc luu
trit trong bo x1t ly. Theo cach khac, toan bd hodc mot sb cac 1énh, vi du, 1énh 1504, c6
thé duoc luu triy trong bo nhé 1502 dugc ndi véi bd xir ly. Theo céach khéc, cac 1énh
1503 va 1504 c6 thé duoc st dung cing nhau dé cho phép thiét bi 1500 c6 thé thuc
hién phuong phap dugc mo ta theo cac phuong an vé phuong phap néu trén.

Theo mét thiét k& c6 thé khac, thiét bi truyén théng 1500 theo cach khac 6 thé
c6 mach, va mach nay cé thé thuc hién chirc ning clia thit bi truyén thong theo céc
phuong 4n vé phuong phap néu trén.

Theo mdt thiét ké ¢6 thé khéc, thiét bj 1500 c6 thé c6 mot hoge nhiéu by nhé
1502 d& luu trit 1énh 1504, va 1énh nay c6 thé duoc chay trén bo xi 1y, dé cho phép
thiét bi 1500 c6 thé thuc hién phuong phap duoc moé ta theo cac phuong én vé phuong
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phap néu trén. Theo cach tiiy chon, bd nhé c6 thé con luwu trit dit liéu. Theo cach tiy
chon, bd xir ly co thé con luu trit cac 1énh va/hodc dit lidu. Vi du, mét hodc nhiéu bo
nhé 1502 ¢6 thé luu trix lién hé twong ting duge mo ta theo cac phurong 4n nhur néu trén,
hoic tham s 1ién quan, bang lién quan, hodc chi tiét tuong tw theo cac phuong an nhur
néu trén. Bo xir Iy va bd nhé c6 thé duoc bd tri tach roi, hodc c6 thé dugc tich hop véi
nhau.

Theo mét thiét ké c6 thé khéc, thiét bi 1500 c6 thé con ¢ bd phén thu/phét 1505
va anten 1506. Bo xtr Iy 1501 c6 thé duoc goi 1a bo phan xtr 1y, dé diéu khién mot thiét
bi (thiét bi d4u cudi hodc tram co s&). BO phén thu/phat 1505 c6 thé dugc goi 1a may
thu/phét, mach thu/phat, bd thu/phat, hoac tén goi tuong tu, va dugc lam thich img dé
thye hién chire nang thu/phat cta thiét bi bing cach st dung anten 1506.

Chn luu y ring, bo xir 1y theo cac phuong 4n ctia sing ché c6 thé 14 chip mach
tich hop, va ¢6 kha nang xir 1y tin hiéu. Theo mgt phwong an thuc hién, quy trinh, cac
budce theo cac phuong an vé phuong phép néu trén c6 thé duoc thue hién béng céch str
dung mach logic tich hop phin cting trong b xir Iy, hodc bang cach st dung c4c 1énh
& dang phan mém. Bo xr Iy ¢6 thé 1a bo xi ly théng dung, b xir 1y tin hiéu sb (DSP:
Digital Signal Processor), mach tich hgp chuyén dung (ASIC: Application Specific
Integrated Circuit), mang cdng kha 14p trinh truong (FPGA: Field Programmable Gate
Array) hodic mdt thiét bi logic kha lap trinh khéc, thiét bi logic cdng roi rac hodc
tranzito, hodc bd phén phén cung roi rac. Bo xtr ly co thé thuc hién hodc thuc hién cac
phwong phép, cac budce, va céc so dd khdi logic duge b(f)é 16 theo céc phuong &n cua
sang ché. Bo xir ly thong dung c6 thé 13 bd vi xtt 1y, hodc bd xir Iy ¢6 thé 1a bd xtr Iy
thong thuong bét ky hoic bd xt Iy twong tw. Cac bude ciia cac phuong phap da boc 16
co dua vao cac phuong an cia sang ché c6 thé duoc thuc hién hodc hoan thanh truc
tiép béng cach sur dung bd x1r ly giai ma phén cung, hodc co thé duoc thuc hién hoic
hoan thanh bang céch sir dung két hop cia phan cimg tron bo xr 1y gidi ma va cac
modun phan mém. Médun phan mém c6 thé duogc bd tri trong vat ghi da biét trong linh
vuc rie‘ty, éhéng han b6 nhé truy nhép ngAu nhién, bd nhé tac dong nhanh, bd nhé chi
doc, bd nhé chi doc kha 14p trinh, b nhé kha 13p trinh x6a duogc béng dién, hodc thanh
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ghi. V4t ghi dugc dinh vi trong bd nhé, va bd xir 1y doc thong tin trong bd nhé va hoan
thanh céc bude theo cic phuong phéap néu trén két hop véi phan cimg trong bd xit 1y,

Cén phai hiéu ring bo nhé theo cac phuong 4n clia sang ché c6 thé 12 b6 nhé kha
bién hodc b nhd bat kha bién, hogc c6 thé c6 ca bo nhé kha bién va bd nhé bét kha
bién. B6 nhd bat kha bién c6 thé 1a bd nhé chi doc (ROM: Read-Only Memory), bo
-nhé chi doc kha 14p trinh (PROM: Programmable ROM), bg nhé chi doc kha 14p trinh
x6a dugc (EPROM: Erasable PROM), b6 nhé chi doc kha 1ap trinh x6a dugc b??mg dién
(EEPROM: Electrically EPROM), hodc bd nhé tac dong nhanh. B6 nhé kha bién c6
thé 1a bd nhd truy nhap ngiu nhién (RAM: Random Access Memory), dugc st dung
lam bd dém ngoai. Thong qua céc md ta 1am vi du ma khong nham gidi han sang ché,
nhidu dang RAM c6 thé duoc sir dung, vi du, bd nhé truy nhap ngiu nhién tinh (SRAM:
Static RAM), b6 nhé truy nhdp ngiu nhién dong (DRAM: Dyhamic RAM), bo nhé
truy nhap ngiu nhién déng déng bd (SDRAM: Synchronous DRAM), b6 nhé truy nhap
ngiu nhién dong déng bd tbe d6 dit lidu kép (DDR SDRAM: Double Data Rate
SDRAM), bd nhé truy nhap ngau nhién déng ddng bo cai tién (ESDRAM: Enhanced
SDRAM), b nhé truy nhap nglu nhién dong lién két dong bd6 (SLDRAM: Synchlink
DRAM), va bd nhé truy nhép ngiu nhién rambus truc tiép (DR RAM: Direct Rambus
RAM). Cén luu ¥ ring bd nhé cua cac hé thdng va cac phuong phéap duge mo ta theo
sang ché khong bi han ché & cac hé thdng va phuong phap nhu vay va bo nhé c6 thé 1a
mdt kiéu thich hop khéc.

Theo mét khia canh, san g ché con dé xudt vat ghi doc dugc bing may tinh, trong
dé vat ghi doc duoc bénd may tinh luu trit chuong trinh may tinh; va khi chuong trinh
may tinh duoc chay béi may tinh, phwong phap x4c dinh TBS theo phuong 4n bét ky
vé phwong phap duoc 4p dung cho thiét bi truyen thong dugc thuc hién.

Theo mét khia canh, sang ché con d& xuét san pham chuong trinh may tinh. Khi
san phdm chwong trinh may tinh duoc chay b6i may tinh, phuong phap xac dinh TBS
theo phwong 4n bét k v& phwong phép dugc 4p dung cho thiét bi truyén théng dugce
thyc hién, | | | -

Toan bd hodc mét sd cac phuong 4n nhu néu trén c6 thé duoc thuc hién bang

cach sir dung phin mém, phan cimg, phan sun, hoic két hop bét ky ctia ching. Khi
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phén mém duoc st dung dé thuc hién sang ché, toan bo hoic mot s‘é cac phuong an co
thé duogc thuc hién ¢ dang san .phém chuong trinh mdy tinh. San phém chuong trinh
may tinh co6 m@f hodc nhiéu 1énh niéy tinh. Khi cac 1énh may tinh néy‘ duogc nap va
duoc chay trén may tinh, thi tuc hodc cac chltc néng theo cac phuong 4n cla sang ché
dugc tao ra toan bd hodc mot phan. May tinh c6 thé 1a may tinh thong dung, may tinh
chuyén dung, mang may tinh, hodc céc thiét bi kha 14p trinh khac. Céc 1énh m4y tinh
c6 thé duoc luu trit trong vat ghi doc duoc b??lng may tinh hodc c6 thé dugc truyén tir
vat ghi doc dugc béng may tinh t&i mét vat ghi doc dugce b%mg may tinh khac. Vi du,
c4c lénh may tinh co6 thé duoc truyén tir mot website, may tinh, may chil, hodc trung
tam dit liéu t&i mot website, may tinh, may chu, hoac trung tam dir liéu khac theo céach
nbi day (vi du, cap ddng truc, soi quang, hodc dudng thué bao s6 (DSL: Digital
Subscriber Line)) hodc theo cach khong day (vi du, hdng ngoai, vo tuyén, hodc vi séng).
Vit ghi doc dugc bang mdy tinh c6 thé 13 vét ghi hitu dung bét ky truy nhap duge dbi
vGi may tinh, hoac thiét bi luu trit dit liéu, chftng han may chu hodc trung tdm dir liéu,
¢6 tich hop mét hodic nhidu vat ghi hitu dung. V4t ghi hitu dung c6 thé 12 phuong tién
tir tinh (vi du, dia mém, dia cimg, hoic bing tir), phuong tién quang hoc (vi dy, dia 5O
da nang (DVD: Digital Video Disc)), phwong tién ban dan (vi du, 6 dfa mach ran (SSD:
Solid State Disk)), hoic phuong tién tuong tu. | ‘
~ Theo mot khia canh, sang ché con dé xuit thiét bi xu ly, c6 bo xtr Iy va giao dién,

trong do bd xu ly ducjc 1am thich tmg dé thuc hién phuong phép xac dinh TBS theo
phuong 4n bét ky vé& phuong phép duo‘c ap dung cho thiét bi truyén thong. | |

Can phai hidu ring thiét bi xt 1y ¢6 thé 1a chip. B6 xir 1y c¢6 thé duoc thuc hién
béng phén climg, hodc c6 thé dugc thuc hién bang phan mém. Khi bd xir 1y duoc thuc
hién bé‘mg phﬁn cing, bd xtr 1y cé thé 12 mach logic, mach tich hop, hoac mach tuong
tu. Khi bo xtr ly dtth thue hién b’?mg phﬁn mém, bo xu ly co thé 13 bd xtr ly thong
dung. B6 x1r ly thong dung dugc thuc hién béng cach doc ma phén mém duogc luu trix
trong bd nhé. Bo nhé c6 thé duge tich hop vao bd xir Iy, hodic ¢6 thé ndm bén ngoai bd
Xt Iy va cé mat doc lap. | ‘

Ngu’éri c6 hiéu biét truhg binh trong linh vuc k¥ thut ndy can phai hiéu rang,

céc phan tr va cac budce thuét todn theo cac vi du duge mo ta c6 dua vao cac phuong
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4n d3 boc 16 theo sang ché c6 th duoc thyc hién bing phin cémg dién tiy, phin mém
may tinh, hodc két hop ctia ching. D& mo ta 18 rang kha nang hoan dbi gitra phan cﬁ:ﬁg
va phan mém, trén day d& mo ta céc chi tiét va céc bude cta timg vi du dua trén cac
chirc nang. Viée céc chirc ning ndy duge thuc hién bing phan cing hay phan mém phu
thudc vao cac Gmg dung cu thé va cac diéu kién han ché thiét ké cta cac giai phap k¥
thuét . Nguoi c6 hidu biét trung binh trong linh vuc k§ thuat nay c6 thé st dung cac
phuong phép khéc nhau dé thyuc hién céc chtrc ning d& md ta d6i véi timg img dung cu
thé, nhung cén luu ¥ ring phuong an thuc hién khong nam ngoai pham vi ctia séng ché.

Ngudi ¢6 hidu biét trung binh trong linh vuc k§ thudt nay can phai hiéu rang,
nham muc dich m6 ta thuén tién va ngén gon, d6i voi cac quy trinh hoat dong chi tiét
cua hé théng, thiét bi, va phén t&r nhu néu trén, c¢é thé tham khao cac quy trinh tuong
ting theo c4c phuong 4n vé phuong phép néu trén, va céc chi tiét khong dugc mé ta lai
o day.

Theo mot s6 phuong 4n ctia sang ché, can phai hiéu ring hé thong, thiét bi, va
phuong phap dd boc 16 ¢6 thé duge thuc hién theo cic cach thic khac. Vi du, céac
phuong an v& thiét bi nhu néu trén chi 1a vi du. Vi du, viéc chia thanh céc phan tir chi
1a chia chirc ning logic va c6 thé c6 cach chia khac khi ap dung thuc té. Vi du, cac phan
t& hoac céc bo phan co thé duoc két hop hodc dugc tich hop vao mot hé théng khéc,
hozic mét sd cac diu hiéu cé thé dugc bd qua hodc khong dugc thue hién. Ngoai ra, cac
lién két hozic cac két ndi truyén thong truc tiép d4 thé hién hodc mo ta c6 thé duoc thuc
hién nhé mét s giao dién, va céc lién két hodc cac két ndi truyén thong gian tiép giita
thiét bi hodic cac phan tir ¢6 thé duoc thuc hién & dang dién, dang co khi, hosic mot
dang khac.

Céc phan tir dwgc mo ta 12 cac bd phén tach roi c6 thé tach roi hodc 6 thé khong
tach roi vé vét 1y, va cac bd phan duoc hién thi 1a cac phan tir ¢6 thé 1a hodc co thé
khong 14 cac phan tir vat 1y, c6 thé duoc b tri & mét vi tri, hodic ¢ thé duoc phén tan
& cac phan tir mang. Mot sb hodc tit ca cac phan tir ¢ thé duge chon dua trén yéu cau
thyc té dé dat duge cac muc dich ciia cac giai phap theo cic phuong 4n clia sang ché.

Ngoai ra, cac phan tir chtic ning theo cac phuong 4n cua sang ché c6 thé duogc

tich hop vao mét bd phan xir Iy, hodc timg phan tir ¢6 thé ton tai doc 1ap vé vat 1y, hodc
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hai hodc nhiéu hon cdc phén ti duoc tich hop vao mét phan tir. Phan tir tich hop nay
6 thé duge thyuc hién & dang phén cung, hodc co thé duoc thuc hién & dang phé“m tir
chirc nang phan mém.

Qua phan m6 ta vé& cic phwong 4n thuc hién néu trén, nguoi co hiéu biét trung
binh trong linh vuc k§ thuét nay cin phai hidu ring sang ché c6 thé duogc thuc hién
bang phan cimg, phan sun, hodic két hop ciia ching. Khi cac phuong 4n clia sang ché
duoc thuc hién béng phﬁn mém, céc chirc nang nhu néu trén co thé duoc luu trit trong
vat ghi doc duogc béng may tinh hoac dugc truyén & dang mot hodc nhiéu 1énh hodic ma
trong vat ghi doc duoc bang may tinh. VAt ghi doc dugc bang may tinh c6 vat ghi may
tinh va phuong tién truyén thong, trong d6 phwong tién truyén thong cé phuong tién
bét ky d& cho phép chuong trinh may tinh c6 thé duoc truyén tir mot dia diém t6i mot
dia diém khéc. V4t ghi c6 thé 13 vat ghi kha dung bét ky ¢6 thé dugc truy nhap béi may
tinh. Sau day mé ta 1am vi dy nhung khong nhim gi6i han sang ché: vét ghi doc dugc
bang may tinh c¢6 thé c6 RAM, ROM, EEPROM, CD-ROM hoic mdt phuong tién luu
trit dia compact khac, vat ghi dia tir tinh hodc mot thiét bi luu trit tir tinh khac, hodc
phuong tién bat ky khac c6 thé mang hoc luu trit ma chuong trinh du kién & dang cac
1énh hodc cAu tric dit lidu va c6 thé truy nhap duge bang may tinh. Ngoai ra, két nbi
bat ky c6 thé duoc xéac dinh thich hop 14 vat ghi doc duge bing méy tinh. Vi dy, néu
phin mém dugc truyén tir website, may chu, hoic mdt ngudn tlr xa khac nhd cép ddng
truc, soi quang/cap quang, diy xodn d6i, dudng thué bao sé (DSL), hodc cac cong nghé
khéng day nhu hdng ngoai, v tuyén, va vi séng, cap dong truc, soi quang/cap quang,
day xofn ddi, DSL, hodc céc cong nghé khong day chang han hong ngoai, vo tuyén, va
vi séng cé trong phuong tién c¢b dinh ma chung thudc vé. Pia (disk) va dia (disc) duoc
str dung theo sang ché bao gém dia compact (CD), dia laze, dia quang hoc, dia sb da
ning (DVD), dia mém, va dia Blu-ray. Dia thuong sao chép dit liéu theo cong nghé tir
tinh, nhung dia c6 thé sao chép dit liéu quang hoc bang laze. Két hop nhu néu trén ciing
nim tréng pham vi bao ho cta vét ghi doc duoc bing may tinh.

Tém lai, cac mé ta néu trén chi 14 vi du vé cac phuong an clia cac giai phép k¥

thuét ctia sang ché, nhung khong du kién dé gidi han pham vi bao ho cua sang ché. Cai
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bién, thay thé twong duong, hodc cai tién bat ky dugc tao ra ma khong ndm ngoai tinh

than va nguyén ly cta sang ché déu thugc pham vi bao hé cta sang ché.
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YEU CAU BAO HQ
1. Phuong phép xac dinh kich thude khéi van chuyén (TBS) bao gdm cac buéc:
xéc dinh, béi thiét bi truyén thong, chi s6 k§ thuat didu bién va ma héa (MCS)
tuong mg vi kénh phat rong thir nhat;
xé4c dinh, bdi thiét b truyén thong, lién hé tuong tmg thir ba;
xac dinh, béi thiét bj truyén thong, chi sé TBS thir nhit dya trén chi s6 MCS va
lién hé twong vmg thit ba, trong d6 lién hé tuong tmg thir ba bao gom lién hé tuong timg
gifta chi s6 MCS, bac diéu bién, va chi s§ TBS thir nhit, va trong d6 béc diéu bién 16n
nhét trong 1ién hé twong Gmg thir ba 12 6, chi s6 TBS 16n nhét tuong tmg véi bac didu
bién 2 13 10, va chi s6 TBS 16n nhét tuong Gng véi bac diéu bién 4 13 19;
 xéc dinh, béi thiét bi truyén thong, bién trung gian thtr hai dua trén chi s6 TBS
thtt nhat, tai nguyén mién tAn sb duge chiém gift boi kénh phat rong thi nhat, va bang
thit hai, trong d6 bang thit hai ndy bao gdbm lién hé tudng g gifta tai nguyén mién tan
s6, chi 6 TBS thtr nhét, va bién trung gian thit hai; va |
 x4c dinh, bsi thiét bi truyén théng, TBS dua trén bién trung gian thi hai va hé
sb ty 16 thir nhét, trong d6 hé sé ty 18 thtt nhat nay 16n hon 1.
2. Phuong phéap theo diém 1, trong d6 tai nguyén mién thoi gian dugc chiém gitr boi
tién t tudn hoan (CP) tuong ting véi kénh phat rong thtr nhét 1a khong nhé hon 300
micro gidy. |
3. Phuong phap theo diém 1, trong d6 tai nguyén mién thoi gian dugc chiém gitr boi
ky hiéu OFDM tuong ting v6i kénh phét rong thi nhat 1 khong nhé hon 2,4 mili gidy.
4. Phuong phép theo diém 1, trong d6 khoang cach séng mang phu (SCS) twong tng
v6i kénh phat rong thir nhat 1 khong 16n hon 417 Hz.
5. Phuong phap theo diém 1, trong d6 tai nguyén mién tan s6 la 16n hon ngudng tha
nénn;vé
| néu thiét bi truyén thong 1a thiét bi dAu cudi, thi ngudng thir nam dugc xé4c dinh
trude hode duoc thiét lép béang céch str dung tin hiéu bao hiéu térig cao hon; hoac
" néu thiét bi truyén thong la thiét bi phia mang, thi ngudng tht nim dugc x4c
dinh truée hodc duoc gii bai thiét bi phia mang t6i thiét bi dau cudi.

6. Phuong phép theo diém 1, trong d6 hé sb ty 16 thir nhét 13 3.
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7. Phuong phéap theo diém 1, trong d6 trong d6 phwong phap nay con bao gbm bude:

tiép nhan, boi thiét bj truyén théng, bac diéu bién 16n nht.
8. Phuong phép theo diém 7, trong d6 trong d6 phuong phép ndy con bao gém buéc:

xéc dinh, béi thiét bi truyén thong, bac diéu bién dua trén chi s6 MCS va lién hé
tuong tng thir ba.
9. Thiét bi x4c dinh kich thuéc khéi van chuyén (TBS) bao gdm bo xi Iy va bo nhé,
trong d6 bé xir Iy dugc ndi véi bd nhé;

bd nhé duogc lam thich ung @8 Iuu trit mot chuong trinh may tinh; va

bd xtr 1y duoc 1am thich tng dé chay chuong trinh may tinh dugc luu trit trong
b6 nhd dé cho phép thiét bi thuc hién quy trinh sau day:

xé4c dinh chi s k¥ thut didu bién va mi héa (MCS) tuong tmg véi kénh phat
rong thir nhét;

xac dinh lién hé tuong Ung th ba;

xé4c dinh chi s6 TBS tht nhat dua trén chi s MCS va lién hé tuong ung thit ba,
trong do lién hé tuong tng thir ba bao gbém lién hé tuong tng giita chi s6 MCS, béc
diéu bién, va chi sé TBS thir nhét, va trong do bac diéu bién 16n nhét trong 1lién hé
twong tmg thi ba 14 6, chi sé TBS 16n nhit tvong tmg véi bac diéu bién 2 12 10, va chi
s6 TBS 16n nhét trong tng v&i bac diéu bién 4 1a 19;

' x4c dinh bién trung gian thir hai dua trén chi s6 TBS thir nhat, tai nguyén mién
tan sb duge chiém gifr boi kénh phat rong thir nhat, va bang thi hai, trong d6 bang thir
hai nay bao gdm lién hé tuong tng gifra tai nguyén mién tan sd, chi s6 TBS thtr nhat,
va bién trung gian thit hai; va | |

xdc dinh TBS dua trén bién trung gian thir hai va hé s6 ty 18 thir nhat, trong d6
hé s6 ty 18 thir nhat nay 16n hon 1.
10. Thiét b theo diém 9, trong d6 tai nguyén mién thoi gian duge chiém gitr boi tién
t4 tudn hoan (CP) twong tng v6i kénh phat rong thir nhét 13 khong nhé hon 300 micro
gidy.
11. Thiét bi theo didm 9, trong d6 tai nguyén mién thoi gian dugc chiém gitr béi ky
hiéu OFDM tuong ting v6i kénh phat rong thir nhét 1a khong nhé hon 2,4 mili gidy.
12. Thiét bi theo diém 9, trong d6 khoang cach séng mang phu (SCS) twong ung véi
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kénh phét rong thi nhét 13 khéng 16n hon 417 Hz.
13. Thiét bi theo didm 9, trong d6 tai nguyén mién tan s6 13 1én hon ngudng thit nim;
va |

néu thiét bi nay 1a thiét bi dau cubi, thi ngudng thir nim duoc x4c dinh trude
hodc dugc thiét lap béng cach st dung tin hiéu bao hiéu téng cao hon; hoac

néu thiét bi nay 1 thiét bi phia mang, thi ngudng thit nim dugc xac dinh trudce
hodc duoc gt béi thiét bi t6i thiét bi dau cudi.
14. Thiét bj theo diém 9, trong d6 hé sb ty 18 thir nhét 13 3.
15. Thiét bi theo diém 9, trong d6 bo xur ly con dugc lam thich ung dé chay chuong
trinh may tinh duoc luu trit trong bd nhé dé& cho phép thiét bi thuc hién quy trinh sau
day:

tiép nhan bac didu bién 16n nhat.
16. Thiét bi theo diém 15, trong d6 bd xir Iy con duoc 1am thich tng dé chay chuong
trinh mdy tinh dugc luu trit trong bd nhé dé cho phép thiét bi thuc hién quy trinh sau
day:

xé4c dinh bac diéu bién dua trén chi s6 MCS va lién hé twong tmg thit ba.
17. Vat ghi doc duoc béng may tinh bao g?)m chuong trinh hodc cac Iénh, trong dé khi
chuong trinh hodc cac 1énh dugc chay trén mdt may tinh, phuong phéap theo diém bat
ky trong s6 cé4c diém tr 1 t6i 8 duoc thuc hién.
18. Chip, trong d6 chip nay dugc ndi véi bd nhé, va duoc 1am thich tmg dé doc va chay
céc l1énh chuong trinh dugce luu trit trong bd nhé dé thuc hién phuong phép theo diém

bat ky trong s6 cac diém tir 1 t6i 8.
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S1
VR

Thiét bi truyén thong xac dinh, dwa trén ky thuat diéu bién va ma héa (MCS)
twong ’ng véi kénh phat réng thir nhat va tai nguyén mién tan so dwoc
chiém gi» b&i kénh phat rong thir nhat, kich thwée khoi van chuyén (TBS)
twong ng véi kénh phat réng thir nhat theo mét hoac nhiéu cach thirc sau

day:

'

Thiét bi truyén thong xac dinh chi
s6 TBS thir nhat dwa trén chi so
cia MCS va bang thi nhat, xac

dinh bién trung gian thir nhat dwa

trén chi so TBS thir nhat, tai
nguyén mién tan so, va bang thr
hai, va xac dinh TBS dwa trén
bién trung gian thir nhat va bang
thir ba, trong d6 bang thir nhat cé
lién hé twong ng giira chi so

MCS va chi sé TBS, bang th hai

c6 lién hé twong trng gitra tai
nguyén mién tan s, chi so TBS,
va bién trung gian thir nhat, bang
thir ba c6 lién hé twong rng gitka

TBS va bien trung gian thi nhat,

bang thir ba twong (rng v&i bang
TBS trong d6 s6 lwong cua cac
tang ma khéi van chuyén dwoc

thiét 1ap anh xa véi la 1&n hon 1,

va sé lwong cla cac ting ma khoi

van chuyén mang trén kénh phat
réng thir nhat dwoc thiét 13p anh
xa véi la 1

Thiét bj truyén théng xac
dinh chi sé TBS thw nhat
dwa trén chi sé ctia MCS thong xéc dinh
va bang thir nhat, xac s6 lwong clia cac
dinh bién trung gian tho RE dwa trén tai
hai dya trén chi so TBS nguyén mién tan
th nhat, tai nguyen s0, va xac dinh
mién tan so, va bang tho TB’S dwa trén sé
hai, va xac dinh TBS dwa Iu’omé clia cac
trén bién trung gian thir RE va chi s6 cua
hai va hé so ty 1é thw MCS
nhit, trong d6 hé s6 ty I1é
thir nhat nay I&n hon 1

Thiét bj truyén

Fig.4
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S501

Thiét bi truyen théng xac dinh chi s6 TBS the nhat dwa
tren chi s6 ciia MCS va bang thee nhat trong d6 bang thi
nhét c6 lién hé twong (ng gitra chi s6 MCS va chi so TBS

/‘\/

l S502
/\/

l S503
/‘\/

Néu tai _hguyén mién tin s6 nhé hon
hoic bang ngwo’ng th& nam, thl xac
dinh kich thwoc khoi van chuyen (TBS)
dwa trén chi s6 TBS thi¥ nhat, sé lwong
mé rong clia cac tai nguyén khéi (RB),
va bang th hai

Néu tai nguyen mién tan so6 1a I&n hon
ngwéng thi¥ ndm, xac dinh blen trung
gian thr nhat dwa tren chi sé kich
thwée khéi van chuyen (TBS) tho

nhat, tai nguyen mién tin s6, va bang
thr hai, va xac dinh TBS dwa trén
bién trung gian th nhat va bang the
ba

Fig.5

$601
[~

Thiét bi truyén théng xac dinh chi s6 klch thwée khoi van
chuyén (TBS) thi nhat dwa trén chi s6 cua MCS va bang
thir nhét

l S602
/\/

l S603
: [~

Néu tai nguyén mién tan s6 nhé hon
hoic bing ngwdng thir nam, th| xac
dinh kich thwéc khoi van chuyen (TBS)
dwa trén chi s6 TBS thir nhét, s6 lwong
da thiét lap ty 1é cha céc RB, va bang
thr hai

Néu tai nguyen mién tin s6 la I&n hon
ngwomg thi nam, xac dinh blen trung
glan th hai dwa tren ch| so TBS thtr
nhat, tai nguyen mién tan so, va bang
th hai, va xac dinh TBS dwa trén bién
trung gian thir hai va hé s6 ty 1é thir nhat

Fig.6
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5701
[~

Thiét bi truyén thong xéc dinh chi s6 TBS thw nhat
dwa trén chi s6 ciia MCS va bang th nhat

l S702 l S703
/\_/ /\/

Néu dai thong lién két xuéng cla tai
guyen mién tan sé la mét gia tri trong
Néu dai thong lién két xuong cua tai
nguyen mién tan sé la mét gia tri trong

10 MHz, 15 MHz, hoac 20 MHz, hoac
s6 lwgng cua cac RB I|en két xuong
s6 1,4 MHz, 3 MHz, hodc 5 MHz, hoac cua tai nguyén mién tan s6 la mét gia
s6 Iwgng cta cac RB lién két xudng trj trong s6 50, 75, hodc 100, xac dinh
cla tai nguyen mién tan sé la mét gia
tri trong so 6, 15, hoac 25, xac dlnh

blen trung glan thee nhit dwa tren ch|
TBS dwa trén chi s6 TBS thir nhat, s6

so TBS th nhat, tai nguyen mién tin
s6, va bang th hai, va xac dinh TBS

dwa trén bién trung gian thi nhat va

lwong da thiét lap ty & cia cac RB, va
bang the hai , bang th& ba
Fig.7
S801
[~

Thiét bi truyén thong xac dinh chi s6 TBS tho nhat dwa
trén chi sé cua MCS va bang th nhat

l S802 l S803
[~ [~
Néu dai thén lién két xuong cua tai Néu dai thong lién két xuong cua tai
nguyen mién tan so 1a mét gia tri trong nguyen mién tan s6 la mét gia tri trong
SO 10 MHz, 15 MHz, hoac 20 MHz, hoac

s61,4 MHz, 3 MHz, hoac 5 MHz, hodac so
s6 lwong cua cac RB Ilen két xuong cua

lwo'ng cua cac RB Ilen két xuong cua tai
nguyen mién tan s6 la mét gia tri trong
s6 6, 15, hodc 25, xac dlnh TBS dwa tren
chi s6 TBS thi nhét, s6 lweng da thiét
lap ty Ié ciia cac RB, va bang thi hai

tai nguyen mién tan sé 1a mét gia tri
trong so6 50, 75, hodc 100, xac dlnh bién
trung glan thir hai dwa tren Chl so TBS
thr nhat, tai nguyen mién tin s6, va
bang thir hai, va xac dinh TBS dwa trén
bién trung gian th hai va hé sotylé
thr nhat

Fig.8
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Néu
xac dinh rang tang cao

hon thlet Iap tham sé hoéc than so
tham sé dai goc dwoc thlet Iap b&i tang
cao hon théa man diéu kién

Xac dinh Chl s6 kich thwéc khéi
van chuyen (TBS) Irgs dwa trén
ky thuat diéu bién va ma hoéa

Xac dinh chi sé
kich thwéc khoi
van chuyén (TBS)
ITBS dU’a trén ky
thuat didu bién va
ma héa
(MCS) IM_CS va
bang thir nhat

(MCS) Iycs va bang thur nhat

xem sO Iwomg thwe té
NPRB cta cac khoi tai nguyén
(RB) ¢6 nhé hon hodc bing
ngwdng thir nam

Sai

Xac dinh chi sé
kich thwéc khéi
van chuyen
(TBS) ITBS; SO
Iu’o’ng thyce té
Npgrs ctia cac khéi
tai nguyén
(RB), va bang thtr

!
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Xac dinh klch thwée khdi -
véan chuyen (TBS) dwa
trén chi so kich thwée

Xac dinh blen trung glan
kich thwée khéi van chuyén
(TBS) TBS_1 dwa trén chi

TTBS, s6 Ivong mé rong chuyen (TBS) lrgs, s6 lwong
NPRB cla cac khoi tai thwe té Nprg clia cac khéi tai

nguyén (RB), trong d6 s6 nguyén (RB), va bang thi
lwong mé réng clia cac hai

RBla.
Y

ex —
Niprs = @ Npgg

lap b&i tang cao hom hoac
gia tri dwoc déng y

vaala tham 36 du’UC thlét Xac dinh kich thwée khél
van chuyén (TBS) dwa trén
bién trung gian TBS_1 va
bang thir ba, trong do béng
thtr ba Ia lién hé twong rng -
gitra bién trung gian klch ,
thwére khoi van chuyen
(TBS) TBS_1va klch thwéc

|

|

|

|

|

|

I

|

l

|

I

|

|

| khéi van chuyén (TBS) s6 kich thwéc kh01 van
I

|

I

I

|

I

|

I

|

|

| khOl van chuyén (TBS)
|
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xéc dinh ring tang cao
hon thlet lap tham so hoac than so
tham s6 dai goc dwoc thlet Iap b&i ting
cao hon théa mén diéu kién

Sai

cu thé

Xac dinh chi sb
kich thwéc khoi
van chuyén
(TBS) lrgs dwa
trén ky thuat diéu
bién va ma héa
(NICS) IMCS va
bang thir nhat

Xac dlnh chi s6 kich thwéc
khéi van chuyén
(TBS) ltgs dl_.l’a trén ky thuat
diéu bién va ma héa
(MCS) lucs va bang thir nhét

Y

Y

Xac dinh chi so
kich thwée khoi
van chuyen
(TBS) les, so
Iwo’ng thyc té
Nprs clia cac khéi

tai nguyén
(RB), va bang thty
hai

Xéac dinh bién trung glan
klch thwée khoi van
chuyén (TBS) TBS_1 dua
tren chi sé klch thwée
kh0| van chuyén (TBS)
lras, SO Iu’o’ng thwe té Nprp
ctia cac khéi tai nguyén
(RB), va bang thr hai

Phwong phap A

Y

Xac dinh kich thwéc khoi
van chuyén (TBS) dwa trén
bién trung gian TBS_1 va
bang thir ba, trong dé
bang thir ba la bang cta
bién trung gian kich thwéc
khéi van chuyén (TBS)
TBS_1va klch thwée khoi
van chuyén (TBS)

M& rong bién trung glan
k|ch thwée khoi van
chuyén (TBS) TBS_1 dwa
trén tham so dwoc thiet
lap béi ting cao hon
hoac gla tri du’oc dong y
a dé xac dmh bién trung
gian klch thwoc khoi van
chuyén (TBS) th hai
TBS_2, trong do
TBS 2=o-TBS I

Y

Chon gia tri gan nhat véi
bién trung glan kich
thwée khoi van chuyén
(TBS) th hai TBS 2 lam
kich thwée khéi v véan
chuyen (TBS) tr cac tal
nguyen kich thu’o’c khoi

van chuyén (TBS)
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Néu
xac dinh rang tang cao
hon thiét lap tham so hoac than s6 tham
s6 dai géc dwoc thiét lap boi tang cao
hon théa man diéu kién
cu thé

Sai

Phwong phap A

Xéc dinh chi sé kich
thwée khéi van
chuyén (TBS) Iras
dwa trén ky thuat
diéu bién va ma hoa
(MCS) lycs va bang
thir nhat

¥ i

Xac dinh sé lwong cla cac phan tir tai
nguyén (RE) trong khung phu

Xéac dinh kich thwéce khéi van chuyen
(TBS) dwa trén s6 lwong cua céac phan to
tai nguyen (RE) va chi s6 ky thuat diéu
bién va ma héa (MCS)

Xac dinh chi sé kich
thwoce khm vén
chuyen
(TBS) lms, s6 Iu’o’ng
thuwc té Nprg clia cac
khoi tai nguyén
(RB), va bang thir hai
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16QAM: diéu bién bién

QPSK Ky thuat dich ph
y Lhugt cich pha dd vuodng goc 16

vudng goc

lras: chi s& TBS; Qm: bac didu bién; SNR: ty sé tin hiéu/nhiéu (don vi: dB);
BLER: ty I& 16i khoi

« % = Itbs = 8 Qm =2 QPSK

| = # = Itbs=9 Qm =2 QPSK
| e Tths = 9 Qm =4 16QAM
= g = Itbs = 10 Qm =2 QPSK
w4 = Itbs=11 Qm=2 QPSK
= g = Itbs= 12 Qm =2 QPSK

« g = Iths = 13 Qm =2 QPSK

wwaipes Tths = 12 Qm = 4 16QAM |}

| @ Ttbs = 8 Qm = 4 16QAM ||

e Iths = 10 Qm =4 16QAM|

g Its = 11 Qm =4 16QAM ||

———————

%

wegees Tths = 13 Qm =4 16QAM ii

SNR (dB)

Fig.12
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1301

/\/

UE thu dwoc ky thuat didu bién dwee siv dung dé giai diéu bién PMCH va/hodc chi s6
MCS

l 1302
/\/

UE xac dinh lién hé twong (ng thi ba, trong dé lién hé twong trng thr ba nay c6 lién
hé twong trng gilba chi sé MCS, bac didu bién, va chi sé TBS, bac diéu bién I&n nhat cé
trong lién hé twong tng thir ba 12 6, va chi s6 TBS 16n nhat twong (’ng véi bac diéu
bién 2 13 I&n hon hodc bang 10, va/hodc chi s6 TBS Ién nhéat twong ng voi bac dieu
bién 4 la I&n hon hoac bang 16

l 1303
/-\/

UE xéc dinh bac didu bién va chi s6 TBS dwa trén chi s6 MCS va lién hé twong trng
thr ba

l 1304
[\J

UE xac dinh TBS dwa trén chi s6 TBS

Fig.13
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1401

/\_/

UE thu dwore ki thuat didu bién dwoc siv dung dé giai diéu bién PMCH valhodc chi sb
MCS

1402

/\J

UE xéc dinh lién hé twong (’ng th ba, trong d6 lién hé twong {rng thr ba nay cé lién hé
twong (eng gitka chi sé MCS, bac diéu bién, va chi so TBS, bac diéu bién 1&n nhéat ¢6
trong lién hé twong (rng thir ba 1a 8, va chi'sé TBS Ién nhat twong ting véi bac diéu
bién 2 I I1&n hon hodc bing 9, valhoic chi s6 TSS Ién nhat twong ng véi bac diéu

X - X - 7 = ~ = A

TBS Ién nhat twong (ing v&i bac dieu

bién 4 13 I&n hon hodc bang 16, va/hoic chi so |
bién 6 12 I&n hon hodc bang 25

1403

/-\/

UE xac dinh bac didu bién va chi sb TBS dua trén chi s6 MCS va lién hé twong trng
thir ba

1404

r\J

UE x4c dinh TBS da trén chi sé TBS

Fig.14
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1500
- 1501 1502
< I
B6 xt ly : B nh& |
R 1 A e !
I Lénh i | | Lénh (]
[, | | [T B
A o __J'{__J
- 1503 { 1504
-t T~ b 1 -t T T T T T T T T ]l
|
| Bo phan thulphat :____: Anten |
| |
| e e e e e e | e e e e e |
\\~— 1505 —\\\— 1506

Fig.15



