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Linh vire k§ thuit dwoc dé cap
Sang ché @& cap dén truyén théng khong day, va cu thé 13, cac phuong phap

va cac hé thdng cta ciu tric khung thich tng dé song cng phan chia thoi gian.

Tinh trang ky thuit ciia sang ché

Trong hé thdng truyén thong khéng diy, cic phién truyén thudng dugc
truyén thong theo cc ciu tric khung cb dinh dinh trude. Cac cu tric khung cb
dinh dugc sir dung sao cho cac thiét bi truyén thong biét dugc vé tai nguyén,
chéng han thoi gian, tan s6, hodc cac tai nguyén thoi gian va tin sd; va cac giao
thoa giita c4c tai nguyén khic nhau va gitra phién truyén va nhén cic tin hiéu
c6 thé duge tranh hodc giam. Cac mang khong diy hién dai ngay cang duoc st
dung dé hd tro truyén thong c6 cic dang luu thong khac nhau. Cac loai luu
thong khac nhau c6 céc dic tinh va cac yéu cau chit lugng dich vu (quality of
service, QoS) khac nhau, ching han d6 tré, ma cic cdu tric khung c¢b dinh
khong thé cé. Do vy, mong mudn 13 cic cdu tric khung thich tng c6 thé hd

trg hiéu qué céac loai luu thdong khac nhau.

Ban chét k§ thudt ciia sang ché

Céac uvu diém k¥ thuat thuong dat duoc, bdi cac phuong 4n thuc hién sang
ché ma mo ta hé thng va phuong phap tao cdu hinh cic dinh dang khe cé
nhiéu diém chuyén mach trén khe. O diém chuyén mach trong khe, truyén
thong ddi tir lién két xudng (downlink, DL) sang lién két 1én (uplink, UL), hoic
nguoc lai.

Viéc tao cdu hinh nhiéu diém chuyén mach trong khe cé thé c6 loi, cu thé 13
dbi v6i cac phién truyén thong do trd thip c6 thé doi hoi thoi gian di hét mot
vong (round trip time, RTT) yéu céu lip lai tr dong lai (Hybrid automatic
repeat request, HARQ) nhanh. Chang han, néu khe dugc dinh nghia c6 14 ky
hiéu ghép kénh phan chia tAn sd truc giao (Orthogonal frequency-division
multiplexing, OFDM), thi khe dua trén khodng cach kénh mang phu (sub-
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carrier spacing, SCS) 15KHZ va 30KHz s€ 14n lugt c6 khoang thoi gian Ims va
0,5ms. Trong truong hop nay, néu chi mot diém chuyén mach dugc tao céu
hinh trén mét khe, truyén thong do tr8 thdp doi hoi do tré tir ddu nay dén dau
kia bang 1ms s& khong c¢6 du co hoi truyén lai dua trén HARQ trong 1ms do
tinh chu k¥ chuyén mach DL/UL dai hon. Khé dé dam bao yéu cau d tin cdy
cua mot sé_dich vu trong 1ms. Do vdy, trong mot $6 trudong hop, s& c6 loi khi
tao cAu hinh nhidu diém chuyén mach trén mot khe. Theo mot sd phuong 4n
thuc hién, mang nay c6 thé hd trg tap hop cac dinh dang hodc cac cAu hinh cho
khe cia mot hé théng s6 cu thé co nhiéu diém chuyén mach, chéng han hai
diém chuyén mach, va mot dinh dang hodc cu hinh tir tp hop céc cAu hinh/
chc dinh dang dugc hd trg ¢ thé dugc chi béo cho cac thiét bi di dong bing
bao hiéu dong.

Mbt khia canh cta sang ché dé xuét phwong phap truyén théng khong day,
phuong phap bao gdm: nhan, boi thiét bi ngudi dung (user equipment, UE), bd
chi bao dinh dang khe (slot format indicator, SFI) tir tram co s& (base station,
BS); trong d6 SFI chi bao it nhAt mot cu hinh dinh dang khe, mdi cAu hinh ctia
it nhit mot cAu hinh dinh dang khe bao gdm cAu hinh thtr nhit dugc lién két v6i
cac ky hiéu trong khoang thoi gian thir nhit ctia mot khe va cdu hinh thir hai
duoc lién két véi cac ky hiéu trong khoang thoi gian tht hai cua khe, cAu hinh
thir nhét chi b4o vi tri cla it nhit mot ky hidu UL va vi tri ctia it nhat mot ky
hiéu DL, va cAu hinh th(t hai chi bdo vi tri ctia it nhat mot ky hiéu UL va vi tri
ciia it nhat mdt ky hiéu DL; va truyén thong, béi UE, phién truyén dit liéu DL
hodc phién truyén dit liéu UL dya trén ciu hinh dinh dang khe; trong d6 chu
hinh thir nhét bao gbm it nhit mot diém chuyén mach thir nhit trong nira khe
thir nhit va cAu hinh tht hai bao gdm it nhét diém chuyén mach thé hai trong
ntra khe thir hai.

Mot cach tiy chon, theo mdt trong cic phuong 4n thuc hign trude do6 mdi
diém trong diém chuyén mach tht nhit va diém chuyén mach thir hai chi béo

chuyén mach tir huéng truyén DL dén huéng truyén UL; hoic mdi diém trong
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diém chuyén mach thit nhét v diém chuyén mach thit hai chi bdo chuyén mach
tir hudng truyén UL dén hudng truyén DL.

Mot cach tiy chon, theo mdt trong cac phuong 4n thuc hién truge do diém
chuyén mach thir nhét va diém chuyén mach thir hai chi bao vi trf cua it nhét
mdt kg hiéu bao vé& hodc vi trf cia mdt hodc nhiéu ky hiéu chua biét.

Mot cach tuy chon, theo mot trong cdc phuong an thuc hién trudc do
phuong phép con bao gbm budc: thu duge, boi UE, cAu hinh thir nhit va cu
hinh tht hai tir SFI dya trén mbi quan hé dinh trude.

Mot cach tiy chon, theo mdt trong cac phuong 4n thuc hién trude d6 SFI
chi bao it nhat mot cAu hinh dinh dang khe cho khe hodc nhém céc khe.

‘Mt cach tity chon, theo mét trong cac phuong an thuc hién trude d6 mdi
khe ¢6 14 k¥ hiéu, va mdi khoang thoi gian trong cac khoang thoi gian thir nhét
va thir hai 14 7 ky hiéu.

Mbt cach tiy chon, theo mdt trong cac phuong an thuc hién truéc do cAu
hinh thir nhit va cAu hinh thr hai c6 cdu hinh twong tu trong khoang thoi gian
thir nhat va khoang thoi gian thi hai.

Mot cach ty chon, theo mot trong cac phuong 4n thuc hién trude d6 nhan
SFI bao gém giam sat mot trong cac tham s6 sau: kénh diéu khién DL vat 1y
nhém chung (group common physical downlink control channel, GC-PDCCH);
tin hiéu diéu khién nhém chung; tin hiéu ban tinh.

Mot cach tiry chon, theo mdt trong cac phuong 4n thuc hién trude d6 it nhat

mot ciu hinh dinh dang khe c6 mbi quan hé dinh truéc nhu sau:
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trong d6 ky hiéu dugc nhén dién nhu 1a “UKWN” dugc ghi de béi ky hiéu
DL hodc k¥ hiéu UL bang béo hiéu dong.
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Khia canh khéc cta sang ché d& xudt UE bao gbm: it nhit mot bd xtr 1y
duoc tao cAu hinh dé: nhan SFI tir BS; truyén thong phién truyén dit liéu DL
hodc phién truyén dir liéu UL dua trén it nhit mét ciu hinh dinh dang khe; bd
nhé dugc ghép nbi v6i it nhit mot bd xir 1y; trong d6 SFI chi béo it nhat mot
cAu hinh dinh dang khe, mdi cAu hinh cta it nhit mot cdu hinh dinh dang khe
bao gdm cu hinh thir nhit duoc lién két v6i cac ky hi¢u trong khoang thoi gian
thit nhét ctia mot khe va cAu hinh thir hai duogc lién két vé6i cac ky hiéu trong
khoéng thoi gian thir hai ciia khe, cAu hinh thtr nhit chi bao vi trf cia it nhit
mdt k¥ hiéu UL va vi trf cla it nhit mot ky hidu DL, va céu hinh tht hai chi
béo vi trf ca it nhit mot ky hiéu UL va vi tri cta it nhat mot ky hiéu DL; trong
d6 cdu hinh thir nhét bao gdm it nhit mot diém chuyén mach tht nhat trong nira
khe tht nhit vA cdu hinh thir hai bao gdm it nhit diém chuyén mach th& hai
trong nira khe thir hai.

Mot cach tuy chon, theo mét trong cac phuong an thuc hién trude do mdi
diém trong didm chuyén mach thir nhit va diém chuyén mach tht hai chi béo
chuyén mach tir huéng truyén DL sang huéng truyén UL; hodc mbi diém trong
diém chuyén mach thir nhit va diém chuyén mach thi hai chi bdo chuyén mach
tir huéng truyén UL sang hudng truyén DL.

Mot cach tuy chon, theo mét trong cac phuong 4n thyuc hién trude do it nhét
mdt bd xtr Iy duoc tao cdu hinh dé nhan SFI bao gdm gidm sat mdt trong cac
tham s6 sau: GC-PDCCH; tin hiéu diéu khién nhém chung; tin hiéu ban tinh.

Mot cach tuy chon, theo mdt trong cac phuong an thuc hién trude do it nhét

mot cau hinh ¢6 moi quan hé dinh trudc nhu sau:

din | hign| 1 hisu | 5 hidu |k hidu |5 higu | k¥ hitu | I hitu i higu| kg higu | 15 higu | 1 higu | b higu |45 hisu| 15 higu
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RE G DL A s A A A B A A S A 2
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trong d6 ky hiéu dugc nhan dién nhu 1a “UKWN” dugc ghi de boi ky hiéu
DL hoic ky hiéu UL bang b4o hiéu dong.

Mbt khia canh cia sang ché dé xuit phuong phép truyén thong khong day,
phuong phép bao gbm céc bude: truyén, boi BS, SFI dén UE; trong d6 SFI chi
b4o it nhit mot cAu hinh dinh dang khe, mdi cAu hinh cta it nhét cdu hinh dinh
dang khe bao gdbm ciu hinh thir nhit dugc lién két vGi ca’_lc ky hiéu trong
khoang thoi gian thir nhét ctia mot khe va cAu hinh thtr hai duoc lién két véi cac
ky hiéu trong khoang thoi gian thi hai cua khe, cAu hinh thtr nhét chi bao vi tri
ctia it nhit mot ky hidu UL va vi trf ctia it nht mot ky hidu DL, va cdu hinh tht
hai chi bo vi tri ciia it nhdt mét ky hiéu UL v vi trf cla it nhat mot ky hidu
DL; va truyén thong, boi BS, phién truyén dir liéu DL hodc phién truyén dir
liéu UL dva trén cAu hinh dinh dang khe; trong do cAu hinh thir nhit bao gdm it
nhit mot diém chuyén mach thir nhét trong nira khe thi nhét va cdu hinh thir
hai bao gdm it nhét diém chuyén mach th hai trong nira khe thtr hai.

Mot cach tiry chon, theo mdt trong cic phuong an thuc hién trude do mdi
diém trong diém chuyén mach thir nhit va diém chuyén mach thir hai chi bao
chuyén mach tir huéng truyén DL sang huéng truyén UL; hozc mdi diém trong
diém chuyén mach thir nhit va diém chuyén mach thir hai chi bao chuyén mach
tir huéng truyén UL sang huéng truyén DL.

Mot cach tity chon, theo mdt trong cic phuong an thuc hién trude do mdi
diém trong diém chuyén mach thir nhat va diém chuyén mach thir hai chi bao vi
trf ctia it nhit mot ky hiéu bao v€ hodc vi tn cua mot hoac nhiéu ky hiéu chua
biét.

Mot cach tiy chon, theo mdt trong cac phuong 4n thyc hién truéc do SFI
chi bao it nhat mdt cAu hinh dinh dang khe cho khe hogc nhém céc khe.

Mot cach tuy chon, theo mot trong cic phuong 4n thuc hién trude do cAu
hinh thit nhat va cAu hinh thtr hai ¢6 cdu hinh tuong tu trong khoang thoi gian
thir nhit va khoang thoi gian thit hai.

Mot cach tiiy chon, theo mét trong cac phuong an thuc hién trude do truyén

SFI bao gdm truyén mot trong cic tham sé sau: GC-PDCCH; tin hiéu diéu
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khién nhém chung; tin hiéu ban tinh; va bao hi€u didu khién tdi nguyén vo
tuyén (Radio Resource Control, RRC).
Mbt cach tiiy chon, theo mot trong cac phuong 4n thyc hién trude do cac

cau hinh c¢6 moi quan hé dinh trudc nhu sau:

din |1 hizu £y higu | k5 hign | i bisw |1 hitu | &y hign | &y hisu [ hitu| &y hitu | k§ higu | i higu | o bigu | 1o hid| by hitu
dang| 0 1 2 3 4 5 5 7 g 5 10 it 12 | 13

1 b |m DL bt |or |exwx|oe [pr |or o o D oKW

T A 2 DL s e A A A A A A S A 2
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trong d6 ky hiéu dugc nhan dién nhu 13 “UKWN” dugc ghi d¢ boi ky hi¢u DL
hoic ky hiéu UL bang béo hiéu dong.

Khia canh khac cia sang ché @ xult BS bao gbm bd xtr 1y va bd nhé duge
tao cAu hinh dé trién khai phuong phéap bao gdm: truyén, béi BS, SFI dén UE;
trong d6 SFI chi bao it nhit mot cAu hinh dinh dang khe, mdi cu hinh cua it
nhét mot cAu hinh dinh dang khe bao gdm cAu hinh thir nhat duoc lién két véi
cac ky hiéu trong khoang thoi gian thir nhit ctia mot khe va cdu hinh thtr hai
duoc lién két v6i cac ky hidu trong khoang thoi gian thir hai cta khe, cAu hinh
thir nhat chi béo vi tri cia it nhat mot ky hidu UL va vi tri clia it nhat mot ky
hiéu DL, va cAu hinh th hai chi bo vi trf clia it nhat mot ky hi¢u UL va vi tri
ctia it nhét mét ky hiéu DL; truyén théng, boi BS, phién truyén dit ligu DL hogc
phién truyén dit liéu UL dua trén cAu hinh dmh dang khe; trong d6 cAu hinh thir
nhit bao gbm it nht mot diém chuyén mach thit nhét trong nira khe thi nhét va
cAu hinh thtr hai bao gbm it nhét diém chuyén mach tht hai trong nira khe thir
hai.

Viéc thuc hién va sir dung cac phuong 4n thyc hién duoc néu chi tiét dudi
day. Tuy nhién, nén hiéu rr?mg cac khai niém dugc boc 16 & day co thé duoc
trién khai trong cac ngir canh cu thé, va ring cac phuong an thuc hién cu thé
duoc néu & ddy chi minh hoa va khong nhim gi6i han pham vi theo céc diém.

Ngoai ra, nén hiéu rang c4c thay doi, thay the va chinh sira khac nhau cé thé
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duge thuc hién & day ma khong xa rdi tinh than va pham vi cla cdc diem yéu

cau bao ho di kem.

MO ta vin tit cAc hinh vé _

Céc vi du ctia cac phuong an thyc hién sang ché s& dugc mo ta chi tiét hon
dua vao c4c hinh vé& di kém, trong do:

Fig.1A 1a so dd khdi ciia hé théng truyén thong 14y 1am vi du trong d6 céc
phuong an thuc hién sang ché ¢6 thé duoc trién khai;

Fig.1B 12 so d3 khdi cita thiét bi dién tir 14y 1am vi du ma c6 thé trién khai
cac phuong phap va cac thao luan theo sang ché;

Fig.1C 1a so d6 khéi cta BS 14y 1am vi du ma c6 thé trién khai cac phurong
phép va cac thdo ludn theo sang ché; ‘

Fig.1D la luu dd ctia phurong phap cho UE dé dugc tao cAu hinh v6i SFI;

Fig.2 14 vi du ctia SFI ma chi bdo mdt dinh dang khe gibng véi tAt ca céc
khe trong khoang thoi gian;

Fig.3 1a vi du cua SFI ma chi béo dinh dang khe tuong g cho mdi khe
trong khoang thoi gian;

Fig.4 1a vi du cta SFI dya trén cac cAu hinh nira khe trong d6 dinh dang cho
hai nira khe 13 gidng nhau; '

Fig.51a vi du cua SFI dua trén cac ciu hinh nira khe trong d6 dinh dang cho
hai ntra khe 1a khac nhau;

Fig.6 1a vi du chi tiét hon ctia SFI dya trén cac cAu hinh ntra khe trong d6
dinh dang cho hai nira khe 13 khac nhau;

Fig.7 1a vi du chi tiét hon ctia SFI dya trén cc cdu hinh ntra khe trong d6
dinh dang cho hai nira khe 1a gidng nhau;

Fig.8 1a vi du cta SFI dua trén céc cAu hinh nira khe trong d6 dinh dang for
nira khe thit hai 13 phan xa ctia dinh dang cho nira khe thi nhét;

Fig.9 1a vi du cu thé ctia chi bao dinh dang cho ntra khe, trong d6 2 bit chi

bao loai cia moi ky hiéu trong ntra khe;
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Fig.10 13 vi du cta tdp hop cac dinh dang duoc dinh nghia trong mot bang
ma bao gém mot s6 dinh dang dua trén chuyén mach nira khe va mot s6 dinh
dang dira trén chuyén mach toan khe;

Fig.11 1a vi du ciia tap hop c4c dinh dang ma bao gdm béng thir nhét chira
mot sb dinh dang dua trén chuyén mach ntra khe va bang thir hai chira cac dinh
dang dua trén chuyén mach toan khe;

Fig.12A va Fig.12B la cac hinh v& thé hién hai vi du cta khe c¢6 14 ky hiéu
theo hé théng s6 tham chiéu trong do6 cac diém chuyén mach dugc cin chinh
theo hai hé thng s6; A

Fig.13 1a so d6 khdi ctia hé théng xtr 1y dé thuc hién cac phuong phap dugc
mo ta & day theo phuong an thuc hién;

Fig.14 1a so dd khbi cua bo thu phat dugce tao thich tng dé truyén va nhin
béo hiéu trén mang vién thong theo mot hozc nhiéu phuong phap duge md ta &
day;

Fig.15 1a luu d ctia phuong phéap truyén thong tir khia canh cia UE; va

Fig.16 1a luu b cua phuong phap truyén thong tir khia canh cta BS.

MO ta chi tiét sdng ché

Fig.1A minh hoa hé théng truyén thong 100 14y 1am vi du trong d6 céc
phuong 4n thuc hién sing ché c6 thé dugc trién khai. Néi chung, h¢ thong
truyén thong 100 cho phép nhidu phan tir khéng day hogc hitu tuyén dé truyén
thong dit liéu va ndi dung khac. Muyc dich cta hé théng truyén thong 100 l1a dé
cip ndi dung (thoai, dit liéu, video, van ban) qua phat quang ba, truyén phat
hep, UE dén UE, v.v.. Hé théng truyén thong 100 cé thé van hanh bang cach
chia sé c4c tai nguyén ching han bang thong.

Trong vi du nay, hé théng truyén thong 100 bao gdm céc thiét bi dién tir
(electronic device, ED) tir 110a dén 110c, cac mang truy nhap v tuyén (radio
access network, RAN) tor 120a dén 120b, mang 16i 130, mang dién thoai
chuyén mach coéng cong (public switched telephone network, PSTN) 140,

mang Internet 150, va cac mang 160 khac. Mac du ) lugng cu thé cia céc
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thanh phdn hoic phin tir nay duoc thé hién trén Fig.1, s6 lugng thoa déng cac
thanh phin hogc phan tir nay cé thd duoc bao gdm trong hé théng truyén thong
100. Cac ED tir 110a dén 110c dugc tao cdu hinh d& van hanh, truyén thong,
hoic ca hai, trong hé théng truyén théng 100. Chéng han, cac ED tir 110a dén
110c dugc tao cAu hinh c‘Ié truyén, nhén, hodc ca hai qua cac kénh truyén théng
khéng day hoic hitu tuyén. M&i ED tir 110a dén 110c dai dién UE thich hop
bAt ky cho hoat dong khong diy va c¢6 thé bao gdm céc thiét bi nay (hodc c6 thé
duoc goi) 13 UE, khéi thu/phat khéng diy (wireless transmit/receive unit,
WTRU), tram di dong, khdi thué bao di dong hoic cb dinh, dién thoai té bao,
tram (station, STA), thiét bi truyén thong loai may (machine type
communication, MTC), thiét bi hd trg s6 c4 nhan (personal digital assistant,
PDA), dién thoai thong minh, may tinh xach tay, may tinh, tablet, by cam bién
khong day, hodc ED ngudi tiéu dung.

Trén Fig.1A, cac RAN 120a va 120b 1in luot bao gém cac BS 170a va
170b. Mi BS 170a va 170b duoc tao ciu hinh dé giao dién khong diy véi mot
hoiic nhidu ED tir 110a dén 110c d& c6 thé truy nhap vao BS khac bit ky 170a
va 170b, mang 13i 130, PSTN 140, mang internet 150, va/hodc cac mang 160
con lai. Chrfmg han, cac BS 170a va 170b cé thé bao gém (hoac 13) mot hodc
nhiéu thiét bi d3 biét, ching han tram thu phét co s& (base transceiver station,
BTS), nit B (NodeB), nit B tién héa (evolved NodeB, eNodeB), eNodeB tai
gia, nit B thé hé tiép theo (gNodeB), diém truyén (transmission point, TP), bd
didu khién tai hién trudong, diém truy nhap (access point, AP), hodc bd dinh
tuyén khong day. ED tir 110a dén 110c bét k¥ c6 thé dugc tao ciu hinh dé giao
dién, truy nhdp, hodc truyén thong véi BS khéc b4t ky 170a va 170b, mang
internet 150, mang 156i 130, PSTN 140, cdc mang 160 con lai, hodc td hop bét
ky coa cac thiét bi néu trén. Hé thong truyén théng 100 c6 thé bao gdm cac
RAN, ching han RAN 120b, trong d6 BS tuong tng 170b truy nhip mang 18i
130 qua mang internet 150, nhu dugc thé hién trén cic hinh v&. Cac ED tur
110a dn 110c vA cac BS 170a va 170b 13 cac vi du cua thiét bi truyén thong

ma cé thé dugc tao cau hinh @€ trién khai mot s6 hodc tat ca cac chic ning
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va/hodc cac phuong 4n thuc hién dugec mo ta & day. Theo phuong 4n thyc hién
duoc thé hién trén Fig.1A, BS 170a tao thanh mot phan ciia RAN 120a, ma c6
thé bao gdbm cac BS khac, cac bd diéu khién BS (base station controller, BSC),
cac bd didu khién mang vo tuyén (radio network controller, RNC), cac nit
chuyén tiép, cac phan tir, vi/hodc cac thiét bi. BS bit ky 170a, 170b 6 thé 12
mot phﬁn tir, nhu dugc thé hién trén cac hinh vé, hodc nhiéu phﬁn tr, duoc
phan tan trong RAN twong ng, hodc nguoc lai. BS 170b ciling tao thanh mét
phdn céia RAN 120b, ¢6 thé bao gdm céc BS, cc phan tir, va/hode céc thiét bi
khac. Mdi BS 170a va 170b truyén vd/hoic nhan céc tin hiéu khong day trong
vung hodc khu vuc dia ly cu thé, doi lac duogc goi 1a “t& bao” hodc “khu vuc
phu séng”. Té bao c6 thé con duge phan chia thanh cac phan doan té bao, va
BS 170a va 170b c6 thé, chng han, st dung nhiu bd thu phat dé cap dich vu
cho nhiéu phan doan. Theo mot ) phuong an thuc hién, c6 thé c6 cac pico
hodc femto té bao dugc thiét 14p trong d6 cong nghé truy nhép vo tuyén hd trg
chiung. Theo mot sd phuong 4n thuc hién, nhiéu bd thu phat c6 thé dugc str
dung cho mdi té bao, ching han st dung cong nghé nhiéu diu vao nhiéu dau ra
(multiple-input multiple-output, MIMO). S6 luong RAN 120a va 120b dugc
thé hién chi 14y 1am vi du. S6 lugng RAN bt ky c6 thé duge xem xét khi trién
khai hé théng truyén théng 100.

Cic BS 170a v 170b truyén thong véi mot hodc nhidu ED tir 110a dén
110c trén mot hodc nhidu giao dién khong khi 190 bang cach st dung céc lién
két truyén thong khong day, ching han tan s6 v tuyén (radio frequency, RF),
vi séng, hdng ngoai (infrared, IR), v.v.. Cac giao dién khong khi 190 c6 thé tan
dung cbéng nghé truy nhép vo tuyén thich hop bt ky. Chang han, hé théng
truyén thong 100 c6 thé trién khai mot hodc nhiéu phuwong phap truy nhép
kénh, ching han da truy nhap phin chia mi (code division multiple access,
CDMA), da truy nhdp phan chia thoi gian (time division multiple access,
TDMA), da truy nhép phén chia tAn sd (frequency division multiple access,
FDMA), FDMA truc giao (orthogonal FDMA, OFDMA), hodc FDMA mot
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kénh mang (single-carrier FDMA, SC-FDMA) trong cdc giao dién khong khi
190. '

BS 1702 va 170b c6 thé trién khai truy nhép v6 tuyén mat dit hé théng vién
théng di dong toan ciu (Universal Mobile Telecommunication Systems
(UMTS) Terrestrial Radio Access (UTRA)) dé thiét lép giao dién khong khi
190 bang cach st dung CDMA bing rong (wideband CDMA, WCDMA). Khi
lam vay, BS 170a va 170b c6 thé trién khai cac giao thuc ching han HSPA,
HSPA+ mot cach tuy chon bao gém HSDPA, HSUPA hodc ca hai. Theo cach
khéc, BS 170a va 170b c6 thé thiét 1ap giao dién khong khi 190 v6i truy nhép
v6 tuyén mit dit UTMS tién héa (Evolved UTMS Terrestrial Radio Access, E-
UTRA) biang LTE, LTE-A, va/hodc LTE-B. Xem xét rang hé théng truyén
théng 100 co thé st dung chitc ning da truy nhép kénh, bao gbm cac phuong
tién nay nhu dugc néu trén. Cac cong nghé vo tuyén dé trién khai cac giao dién
khong khi béo gdm IEEE 802.11, 802.15, 802.16, CDMA2000, CDMA2000
1X, CDMA2000 EV-DO, 1S-2000, 1S-95, 1S-856, GSM, EDGE, va GERAN.
Di nhién, cac phuong tién da truy nhép khac va cic giao thirc khong day c6 thé
duoc tin dung.

Cac RAN 120a vA 120b truyén thong v6i mang 181 130 d€ cép cho cac ED
110a dén 110c céc dich vu khac nhau chéng han thoai, dir liéu, va céac dich vu
khic. Cic RAN 120a va 120b va/hoic mang 16i 130 c6 thé truyén thong truc
tiép hodc gian tiép voi mot hodc nhiéu RAN (khong duoc thé hién trén hinh
vE), ¢ thé hoic khong thé duogc phuc vu bdi mang 15i 130, va c6 thé hoic
khong thé tan dung cong nghé truy nhép vo tuyén tuong tu nhu RAN 120a,
RAN 120b hoic ca hai. Mang 18i 130 ciing 6 thé ding lam truy nhép cong ndi
gifra (i) cac RAN 120a va 120b hogc cac ED 110a va 110c hodc ca hai, va (ii)
cac mang khac (chéng han PSTN 140, mang internet 150, va cac mang con lai
160). Ngoai ra, mét s6 hodc tht ca cac ED tir 110a dén 110c c6 thé bao gdm
chitc ning @& truyén théng véi cdc mang khdng day khac nhau trén céc lién két
khong diy khac nhau bing cach sir dung cic cong nghé va/hodc cac giao thirc

khong day khac nhau. Thay vi truyén théng khong day (hodc bén canh d6), cac
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ED c6 thé truyén thong qua cic kénh truyén thong hitu tuyén dén nha cung cip
dich vu hoic tdng dai (khong dugc thé hién trén hinh vé), va dén mang internet
150. PSTN 140 c6 thé bao gdm cac mang dién thoai chuyén mach dé cung cép
dich vu dién thoai cii don gian (plain old telephone service, POTS). Mang
Internet 150 c6 thé bao gdbm mang mdy tinh vd cic mang con (céc mang
intranet) hodc ca hai, va bao gém céc giao thitc, _chéng han IP, TCP, UDP. Cac
ED tir 110a dén 110c c6 thé 12 c4c thiét bi da ché d6 c6 thé van hanh theo céc
cong nghé truy nhap vo tuyén, va dua vio nhiéu bd thu phat can dé hd trg né.

Fig.1B va Fig.1C minh hoa céc thiét bi 1dy 1am vi du ma c6 thé trién khai
cac phuong phéap va céc thao ludn theo sang ché. Cu thé 13, Fig.1B minh hoa
ED 110 ldy 1am vi dy, va Fig.1C minh hoa BS 170 14y 1am vi du. Cac thanh
phin nay c6 thé duge sir dung trong hé thdng truyén thong 100 hoic trong hé
théng thich hop khéc bat ky.

Nhu duge thé hién trén Fig.1B, ED 110 bao gdm it nhat mét khdi xir Iy 200.
Khéi xi Iy 200 trién khai cic hoat dong xir 1y khac nhau ciia ED 110. Ching
han, khéi xtr 1y 200 c6 thé thuc hién mi héa tin hiéu, xir 1y dit liéu, didu khién
cong suit, xir Iy nhap/xut (input/output, I/O), hodc chitc ning khac bét ky cho
phép ED 110 c6 thé van hanh trong hé théng truyén thong 100. Khdi xt 1y 200
cling c6 thé dugc tao cAu hinh dé trién khai mot sb hoic tAt ca cac chuc ning
Vw%oaccécphuongénthuc1ﬁ@1dugcInétéchiﬁéthontr&ldéy.hdéikhéix&
1y 200 bao gdm thiét bi tinh toan hodc xir Iy thich hop bat ky dugc tao cdu hinh
dé thuc hién mot hodc nhiéu hoat dong. Mdi khéi xir Iy 200 c6 thé, ch'fing han,
bao gdm bd vi xir 1y, bd vi diu khién, bo xir 1y tin hidu s (digital signal
processor, DSP), mang céng dang trudng 14p trinh dugc (field programmable
gate array, FPGA), hodc mach tich hop ung dung cu thé (application specific
integrated circuit, ASIC).

ED 110 ciing bao gdm it nhit mot bo thu phat 202. B thu phat 202 dwoc
tao cAu hinh @& didu bién di liéu hodc ndi dung khic dé truyén béi it nhat mot
anten hodc bd diéu khién giao dién mang (Network Interface Controller, NIC)
204. Bo thu phét 202 ciing dugc tao cAu hinh dé giai diéu bién dit liéu hodc noi
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dung khéc duge nhan béi it nhét mot anten 204. Mbi b thu phat 202 bao gom
cAu trtic thich hop bit ky dé tao cac tin hiéu dé truyén khong diy hoic hitu
tuyén va/hodc xir 1y céc tin hiéu dugc nhan khong diy hodc hiru tuyén. Mbi
anten 204 bao gdm céu tric thich hop bét ky dé truyén va/hogc nhin céc tin
hiéu khong diy hodc hitu tuyén. Mot hoic nhidu bd thu phéat 202 c6 thé dugc sir
dung trong ED 110. Mot hodc nhidu anten 204 c6 thé dugc st dung trong ED
110. Méc du duoc thé hién nhu 12 mot khéi chirc nang, bo thu phat 202 cling 6
thé duoc trién khai bing it nhit mot bd thu phat va it nhat mot bo nhan riéng ré.

ED 110 con bao gém mot hodc nhiéu bd phan I/O 206 hodc céac giao dién
(ching han giao dién hiru tuyén véi mang internet 150). Cac bd phan I/O 206
cho phép tuong tac véi nguoi ding hodc cac b phin khac trong mang. M&di bo
phan I/O 206 bao gdm céu tric thich hop bét ky dé cAp thong tin cho hodc nhan
thong tin tir nguoi dung, ching han loa, micrd, viing phim bam, ban phim, phf?m
hién thi, hoic man hinh cdm tng, bao gdm cac phién truyén thong giao dién |
mang.

Ngoai ra, ED 110 bao gdm it nhit mot bd nhé 208. B nhé 208 luu trit cac
1énh va dir liéu duge st dung, dugc tao, hodc dugc tap hop béi ED 110. Chéng
han, bd nhé 208 co thé lIuu trir cic 1énh phﬁn mém hoidc cac mddun duge tao
cAu hinh @ trién khai mot s& hodc tit ca cac chirc ning va/hodc cdc phuong én
thue hién néu trén va duoc thuc thi 'bc’yi (céc) khéi xt Iy 200. M&di bd nhé 208
bao gdém (cac) thiét bi truy xuAt va luu trir kha bién va/hodc bit bién thich hop
bét ky. Loai bd nh¢ thich hop bat ky cé thé dugc sir dung, chang han bo nhé
truy nhap ngiu nhién (random access memory, RAM), b nhé chi doc (read
only memory, ROM), dia cling, dia quang, thé moédun danh tinh thué€ bao
(subscriber identity module, SIM), thé nh¢, thé nhé sb bao mat (secure digital,
SD), va tuong tu. :

Nhu dugc thé hién trén Fig.1C, BS 170 bao gdm it nhat mot khdi xi 1y 250,
it nhét mot b truyén 252, it nht mot bd nhan 254, mét hodc nhiéu anten 256,
it nhat mot bd nhd 258, va mot hodc nhiéu bd phan I/O hoic cic giao dién 266.
B0 thu phat, khong dugc thé hién trén hinh v&, c6 thé dugc sir dung thay cho bd
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truyén 252 va bo nhan 254. Bo 1ap lich 253 ¢6 thé duoc ghép néi véi khéi xir Iy
250. B0 l1ap lich 253 c6 thé dugc bao gf‘)m trong hodc dugc van hanh ri€ng ré
v6i BS 170. Khéi xir Iy 250 trién khai cic hoat dong xir 1y khac nhau ctia BS
170, chiing han mi héa tin hiéu, xir 1y dit lidu, didu khién cong suét, x Iy I/O,
hodc chirc nang khac bét ky. Khéi xtt 1y 250 ciing c6 thé dugc tao ciu hinh dé
trién khai mot sb hodc tAt ca c4c chitc ning va/hodc cac phuong an thuc hién
duge mo ta chi tiét hon trén day. M&i khdi xir 1y 250 bao gdm thiét bi tinh todn
hoic xit Iy thich hop bat ky dugc tao cAu hinh d& thuc hién mot hodc nhiéu hoat
dong. M3i khdi xtr Iy 250 ¢6 thé, ching han, bao gdm b vi xir 1y, bd vi diéu
khién, DSP, FPGA, hoic ASIC.

M&di bd truyén 252 bao gém cAu tric thich hop bét ky dé tao cac tin hiéu dé
truyén thong khong diy hodc hitu tuyén dén mot hodc nhiéu ED hodc céc thiét
bi khéc. M5i b nhan 254 bao gdm cAu tric thich hop bt ky dé xr Iy céc tin
hiéu dugc nhin khong diy hodc hitu tuyén tir mot hodc nhiéu ED hoic cac thiét
bi khac. Mac du dugc thé hién dudi dang c4c thanh phf?ln riéng 1€, it nhit mot
bd truyén 252 va it nhét mot bd nhan 254 c6 thé duge két hop thanh bd thu
phat. Mdi anten 256 bao gbm céu tric thich hop bét ky dé truyén va/hodc nhan
c4c tin hiéu khong day hodc hiru tuyén. Mic du anten thudong 256 dugc thé hién
& day nhu 1a dugc ghép ndi véi ca bod truyén 252 va bd nhin 254, mdt hodc
nhiéu anten 256 c6 thé duoc ghép ndi véi (cac) bod truyén 252, va mot hodc
nhiéu anten riéng 1€ 256 co thé duoc ghép ndi véi (cac) bo nhan 254. MBbi bd
nh¢ 258 bao gdm (cac) thiét bi truy xuét va luu trit kha bién va/hoic bat bién
thich hop bat ky ching han céc thiét bi néu trén khi két nbi v6i ED 110. B nhG
258 luu trir cic 1énh va dit liéu duge st dung, dugc tao, hodc dugc tap hop béi
BS 170. Chéng han, b nhé 258 c6 thé luu trir cic 1énh phdn mém hodc cac
mddun duge tao ciu hinh dé trién khai mot sd hodc tit ca chirc ning va/hodc
cac phuong 4n thyc hién néu trén va duge thuc thi boi (cac) kh(‘)i.xﬁ 1y 250.

M5i bo phan 1/O 266 cho phép tuong tac v6i nguoi dung hodc cac thiét bi
khéc trong mang nay. Mdi bd phan I/O 266 bao gbm céu tric thich hop bt ky
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dé cung cp thong tin cho hodc nhan/cung cip théng tin tir ngudi dung, bao
gbm truyén thong giao dién mang. _

Céc phién truyén thong giita mang ndy va cac thiét bi di dong c6 thé dua
trén cac khe. Cac khe nay dua trén song cong phan chia thoi gian (time division
duplexing, TDD), véi c4c phién truyén UL xuét hién & céac thoi gian khac véi
phién truyén DL. Trong vi du cu thé, mdi khe c6 14 ky hiéu OFDM. Khe c6 thé
bao gbm mét hoic td hop ciia: '

cac ky hiéu DL;

cac ky hiéu UL;

cac ky hi¢u bao v¢;

cac ky hiéu chua biét hodc danh riéng.

Fig.1D minh hoa vi du vé phuong phép cia thiét bi d6 theo phuong 4n thuc
hién sang ché ching han nhu cac thiét bi dugc md ta trén cdc hinh v& tir Fig.1A
dén Fig.1C c6 thé trién khai. Phuong phép béat ddu véi bude 1001, trong d6 UE
nhan SFI tir BS.

Theo mot phuong an thuc hién, SFI chi béo it nhét mot cAu hinh dinh dang
khe. Mdi cAu hinh dinh dang khe c6 cu hinh thit nhét dugc lién két véi cac ky
hiéu trong khoang thoi gian thur nhét ctia mot khe va cAu hinh tht hai duoc lién
két v6i cac ky hiéu trong khoang thoi gian thir hai ctia khe. CAu hinh thir nhét
chi bdo vi tri ciia it nhit mot ky hiéu UL va vi tri cla it nhit mot ky hiéu DL.
Mot cach tuong tu, cAu hinh thit hai chi b4o vi trf ctia it nhit mot ky hiéu UL va
vi trf ciia it nhit mdt ky hidu DL. N6 14 6 hop ciia cic cu hinh thir nhét va thir
hai ma dinh nghia c4u hinh dinh dang khe.

Theo mét phuong an thuc hién, cAu hinh thr nhit c6 it nhit mot diém
chuyén mach thir nhét trong ntta khe thir nh4t va cAu hinh' thtr hai c6 it nhat
di8m chuyén mach thir hai trong nira khe tht hai.

Theo mét phuong 4n thuc hién, mdi diém trong diém chuyén mach thi nhét‘
va diém chuyén mach thir hai chi bdo chuyén mach tir huéng truyén DL dén

huéng truyén UL. Theo cach khéc, mdi diém trong diém chuyén mach tht nhét
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va diém chuyén mach thir hai chi bao chuyén mach tir huéng truyén UL dén
huéng truyén DL.

Theo m6t phuong 4n thyc hién, mbi diém trong diém chuyén mach thir nhét
va diém chuyén mach thr hai chi bao vi tri cda it nhat mot ky hi€u bao v¢€ hodc
vi tri cia mét hodc nhiéu ky hi€u chua biét.

Theo mot phuong an thuc hién, SFI chi bo it nhét mot cu hinh dinh dang
khe cho khe hodc nhém cac khe. :

Theo mot phuong an thuc hién, cAu hinh thi nhat va ciu hinh thi hai c¢é cdu
hinh tuong tu trong khodng thoi gian tha nhét va khoang thdi gian thit hai.

Theo mot phuong 4n thyc hién, UE nhén thong tin dinh dang khe bang cach
giam sat GC-PDCCH. /

Theo mcf;t phuong an thyc hién, UE nhén thong tin dinh dang khe b%mg cach
giam sat tin hiéu diéu khién nhém chung.

Theo mot phuong 4n thyc hién, UE nhén thong tin dinh dang khe bing cach
giam sat tin hiéu ban tinh, ching han b4o hiéu RRC.

3 bude 1002, UE thu dugc cdu hinh thir nhdt va cdu hinh thr hai tir SFIL.
Ching han, theo mdt s6 phuong an thyc hién, UE thu dugc cAu hinh thir nhét
va cAu hinh thir hai tir SFI dua trén mdi quan hé dinh truéc. Theo cach khac,
theo mot sd phuong 4n thuc‘hién, UE truc tiép thu duge it nhit mot ciu hinh
dinh dang khe tir SFI.

Theo mot phuong an thuc hién, thong tin dinh dang khe chi bdo mot hodc
nhiéu cu hinh dugce luu trit bdi UE.

Theo mdt phuong 4n thuc hién, thong tin dinh dang khe dugc nhan dé cap
dén dinh dang hodc cac dinh dang trong mot hodc ca hai bang thir nhét va thir
hai, bang thtr nhit chira cac dinh dang khe c6 khoang thdi gian 7 ky hiéu dé st
dung khi tao cdu hinh khoéng thoi gian thir nhit va thtr hai cia khe va bang thu
hai chira cac dinh dang khe c6 ky hiéu 14 dé sir dung khi tao c4u hinh toan bd
khe.

Theo mot phuong 4n thyuc hién, théng tin dinh dang khe duoc nhén chi bao
rang dinh dang tir bang thir nhét, hoic chi bdo rang dinh dang tlr bang thi hai.
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Theo mot phuong 4n thuc hién, thong tin dinh dang khe dugc nhén dé cap
dén dinh dang trong bang chita cac dinh dang khe c6 chuyén mach dua trén 7
ky hiéu va ciing chtra céc dinh dang khe co chuyén mach dua trén 14 ky hiéu.

O bude 1003, UE truyén théng phién truyén dit liéu DL hodc phién truyén
dit liéu UL dua trén cdu hinh dinh dang khe

Cac phuong an thyc hién khic li€n quan dén truyén thong gitra UE va BS
dugc mo ta duéi day. :

Theo mot s6 phuong an thuc hién, SFI cé thé chi bao dinh dang cho khe ma
bao gém mot hodc tb hop cua céac ky hiéu DL, cac ky hiéu UL, va céac ky hiéu
khac khong phai cac ky hiéu DL hodc UL cho UE cu thé, tirc 13, khong truyén
dén va tir thiét bi di dong trén cac ky hiéu d6. Cac ky hiéu con lai ¢6 thé dugc
goi chung 1a ‘chua biét’ tir khia canh cta thiét bj di dong. Mot hoic nhiéu ky
hidu ‘chua biét’ duogc chi bao c6 thé ding cho muc dich chu ky hodc khe bao
vé gitta cac ky hiéu DL va UL, tirc 1a, c6 thé khoéng co (c4c) ky hiéu ‘bao vé&’
bAt ky dugc nhan dién trong khe, thay cho mot ) ky hiéu co thé dugc goi
chung 13 ‘chua biét’, mot hoic nhidu ky hidu d6 c6 thé dugc st dung 1am khe
hé hodc c6 thé dugc ghi dé dudi dang cac ky hi¢u DL hodc UL béng bao hi€u
dong khac. Két luan, khe c6 thé bao gdm mot hoic td hop cua:

cac ky hiéu DL;

cac ky hidu UL;

c4c ky hiéu chua biét.

Phan phéi tai nguyén ¢ dinh hodc ban tinh do gitta DL, UL, bdo vé, chua
biét hoc danh riéng/khac c6 tht ca cc khe c6 thé khong hiéu qua. Chia sé tai
nguyén DL/UL cé thé can thay d6i dong dua trén céc loai tai va luu thong dugc
hd trg.

Theo phuong 4n thuc hién séng ché, dé tao thuan tién thay d6i dong dinh
dang khe, tirc 12 diéu chinh dong cach thtrc khe dugc phén chia phu nhu gitta
c4c phién truyén UL va DL, SFI dugc truyén tir mang nay sang nhém cac UE.
SFI dugc nhan va xt 1y boi cac UE, va cac phién truyén/nhafm dugc thuc hién
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bdi ca hai mang theo SFI dugc van chuyén. C6 céac dinh dang khe kha thi, va
mdi gia tri cia SFI dugc lién két v6i dinh dang khe cu thé.

Pinh dang khe chi bao td hop ciia mdt hodc nhiéu:

c4c ky hiéu nao (tirc 13, vi trf trong khe) la cac ky hiéu DL;

cac ky hiéu nao 1a cac ky hiéu UL;

céc ky hiéu nao 1a cac ky hi¢u bao v¢;

céc ky hiéu nao 1a cac ky hiéu chua biét hodic danh riéng.

Theo céch khac, cic k¥ hidu chua biét c6 thd bao gdm céc ky hiéu bat ky
ma thiét bi di dong khong can truyén/nhén, chéng han céac ky hiéu bao vé hodc
c4c ky hiéu danh riéng hodc trbng, va dinh dang khe chi bao t6 hop ctia mot
hodc nhiéu:

c4c ky hiéu nao 1a cac ky hiéu DL;

cac ky hiéu nao 1a cac ky hiéu UL;

c4c ky hiéu nao 1a cac ky hiéu chua biét.

Diém chuyén mach trong khe dugc lién két v6i thoi gian khi ma céc ky hiéu
trong chuyén dbi khe tir DL sang UL. O diém chuyén mach, BS chuyén ddi tir
truyén sang nhén, va thiét bi di dong chuyén dbi tir nhan sang truyén. Theo
phuongénthuclﬁénséngchéitnh&nn@tﬁongcécdhﬂldangkhekhédungcé
nhidu hon mot diém chuyén mach, va thuc té, SFI duoc lién két cho mdi dinh
dang khe chi bao nhidu hon mot diém chuyén mach.

Theo phuong an thuc hién khac, diém chuyén mach trong khe dugc lién két
voi thoi gian khi cac ky hiéu trong khe chuyén dbi tir UL sang DL. O diém
chuyén mach, BS chuyén ddi tir nhan sang truyén, va thiét bi di dong chuyén
dbi tir truyén sang nhan. Theo phuong 4n thuc hién sang ché, it nhat mét trong
c4c dinh dang khe kha dung co nhidu hon mot diém chuyén mach, va thuc té,
SFI duoc lién két cho m3i dinh dang khe nay chi bao nhiéu hon mét diém
chuyén mach.

Theo mét sé phuong 4n thuc hién, SFI c6 thé dugc truyén trong kénh dicu -
khién nhém chung ching han kénh diéu khién DL nhém chung. Vi du cu thé
bao gdm viéc sit dung GC-PDCCH. Mot hosic nhidqu GC-PDCCH c6 thé dugc
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stt dung dé cip thong tin chung tir mang nay sang nhém cac UE. GC-PDCCH
¢6 thé, ching han, dugc do thiy dua trén bo nhan dang mang vo tuyén tam thoi
(radio network temporary identifier, RNTI), quen thudc v6i nhém céc thiét bi
di dong gidm sit GC-PDCCH. GC-PDCCH ciing c6 thé bao gdm kiém tra du
thiraltuﬁn hoan (cyclic redundancy check, CRC).

GC-PDCCH c6 thé c6 mot hoic nhiéu trudng bao gém céc bit, loai trir cac
bit bit ky dugc sit dung cho CRC/RNTL Mdt hogc nhiéu truong c6 thé riéng
cho thiét bi di dong, tirc 13, d6i véi thiét bi di dong cu thé ctia nhém thiét bi di
dong gidm sit GC-PDCCH. Chu hinh RRC c6 thé dugc sir dung d€ thong bo
thiét bi di dong (cac) trudng nao trong GC-PDCCH thu¢c UE do. Ngoai ra, mot
hodc nhidu trudng cé thé chung véi nhém cac UE. M&i nhoém céc thiét bi di
dong doc tit ca cac trudng chung. ‘

Khi GC-PDCCH dugc sit dung dé truyén SFI, SFI c6 thé duoc chi bio
bing cach st dung mdt hodc nhiéu trudng chung v6i nhém cac UE. Phién
truyén SFI bing mang ndy c6 thé dugc xem 13 tmg dung cta thong tin didu
khién DL nhém chung (group common - downlink control information, GC-
DCI).

Theo mot sb phuong 4n thyc hién, mdi thiét bi di dong cé phan biang thong
hoat dong hién tai, von 13 mot phﬁn ctia bing thong hé théng 16m hon, va mdi
thiét bi di dong giam sat GC-PDCCH hodc tai nguyén khac cho SFI trong
khong gian tim kiém chung ctia phan bang thong hoat dong hién tai.

Theo mot s& phwong 4n thuc hién, SFI chi bdo dinh dang khe cho cac khe
trong khoang thoi gian, chéng han N khe. SFI ¢ thé chi bdo mot dinh dang khe
gidng nhu cho tit ca cac khe trong khoang thoi gian (xem ching han Fig.2),
hodc ¢6 thé chi bao dinh dang khac cho mdi khe trong khoang thoi gian (xem
ching han Fig.3). Theo mot s6 phuong 4n thuc hién, SFI c6 thé chi bao dinh
dang khe cho mt khe, va thiét bi di dong c6 thé suy ra SFI clia céc khe con lai
bing mAu hinh. MAu hinh nay c6 thé dugc dinh trudc/tién chu hinh (chang han,
béo hiéu RRC hodic thong tin hé théng hodc phin tir diéu khién diéu khién truy
nhap phuong tién (MAC CE)) hodc dugc chi bao trong SFI. Theo mdt sd
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phuong 4n thuc hién, cdc mau hinh c6 thé dugc dinh nghia trong béo hiéu RRC
| va SFI c6 thé chi bdo mau hinh trong cic mau hinh dugc st dung. Trong mot vi
du, N=10, SFI c6 thé chi bao dinh dang khe cuia khe thir nhét, va miu hinh nay
1a chi 1dp lai dinh dang tuong tu cho tAt ca cac khe. Trong vi du khac, N=10,
SFI c6 thé chi bao .dinh dang khe cho khe thir nhat (chi muyc khe 0), va maiu
| hinh ndy sao cho tAt ca cac khe cé chi muc chin (chi muc khe 0,2,4,6,8) st
dung dinh dang trong tu nhu khe thir nhét va tit ca cac khe c6 chi muc 1& (chi
muc khe 1, 3, 5,7,9) st dung dinh dang dugc tuong quan (ching han, miu hinh
phan xa) v6i dinh dang cua khe thir nhét hodc dinh dang doc 1ap khéc nhau so
v6i dinh dang duoc sir dung trong khe thi nhit. Téng quat hon, SFI ¢6 thé chi
bao cac dinh dang cho M khe trong s6 N khe, trong d6 1<= M <N va N 13 tong
s6 khe trong pham vi ctia SFI, va mau hinh c6 thé dugc nhin dién/duoc stao ciu
hinh tru6e dé thu duge cac dinh dang khe cho tht ca cac khe. Nhu d3 néu trén,
mAu hinh nay c6 thé duge chi bdo dong trong GC-PDCCH mang SFI.

Theo phuong an thuc hién sang ché, cu triic cia GC-PDCCH duogc néu ma
bao gbdm cac trudng cho ca hai mau hinh (1<=K, K 14 sb nguyén, cac truomg dé
chi bao mAu hinh) va SFI (1<=M, M 1la sb nguyén, cac trudng cho SFI). Luu y
rang tap cac vi tri clia céc trudong dugc thé hién dudi day chi 1a vi du, va néi
chung K va M trudng c6 thé dugc dinh vi theo cach khéc. Theo mét s6 phuong
4n thuc hién, SFI c6 thé chi bao dinh dang khe cho mdi khe riéng r€ trong sb

nhom cac khe mot cach ddc 1ap.

Truong chi | ... Truong chi | Truong SFI | ... Truong SFI
bdo  maiu bdo mau |1 M
hinh 1 hinh K

Mot cach tily chon, SFI c¢6 thé bao gbm do 1éch, ma néu cé, chi bao vi tri
khe twong dbi véi khung phu/khe tham chiéu. Do 1éch c6 thé duoc tién cdu
hinh bing bao hiéu 1ép cao hon hodc duge chi bdo dong trong SFI trong
truong. Theo mot phuong an thyc hién, khe/khung phu tham chibu c6 thé 13 khi
thiét bi di dong nhan SFI trong GC-PDCCH. Trong mét vi dy, vi tri tham chiéu
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trong khe x (c6 thé 13 khe trong d6 SFI dugc nhén), SFI duoc chi béo cho N
khe, trong d6 khe thir nhdt cia N khe bt diu sau khi k khe cda vi tri tham
chidu trong khe x. Gi4 tri cia k c6 thé 13 mic dinh hogc dugc tao cu hinh béan
tinh hodc duogc chi bdo dong.

Theo mdt sb phuong an thuc hién, tap hodc cac tdp cac dinh dang kha thi
duoc tao clu hmh bing cach st dung bdo hiéu 16p cao hon, va SFI chi béo dinh
dang tir mot trong cac tdp cua cac dinh dang dugc tao cu hinh 16p cao hon.

Theo mot sd phuong an thyuc hién, dinh dang dugc dinh nghia cho khoéang
~ thoi gian cu thé T bao gdbm N don vi thoi gian (N>=1). M>i don vi thoi gian c6
th8 duoc dinh nghia dé bao gdm M (M>=1) khe cta P ky hiéu cho mdi khe.
Theo cach khac, mdi don vi thdi gian c6 thé dugc dinh nghia dé bao gém L ky
hiéu (L > 1), mot khe bao gbm P ky hiéu. Trong mét vi dy, P ¢6 thé bang 7
hodc 14 ky hi¢u.

O tuy chon thir nhét, c6 K diém chuyén mach trong mdi don vi thoi gian.
Nhu luu § trén ddy, mdi don vi c6 thé 13 L ky hiéu, trong trudng hop ndy , 1 <
K <L. Theo cich khac, mdi don vi thoi gian cé thé 12 M khe, trong truong hop
nay 1 <K <MP.

O tiy chon thir hai, c6 K diém chuyén mach trong khoang thoi gian, trong
%1SKSNB&WHden@uﬁ&ﬂﬁmm&&wmﬁmmﬁnﬁ
don vi thoi gian 6 thé duoc tao cAu hinh/duge chi béo. Khoéhg gifra cac diém
chuyén mach lién tuc trong khoang thoi gian c6 thé bao gdm nhém cac don vi
thi gian. Trong mot vi du, SFI dugc chi bao ddi véi N=> 1 khe. C6 thé c6 méu
hinh chuyén mach dugc tién cAu hinh hogc dinh dang trong khe, ching han, x
kg hiéu DL, tiép theo bdi y chua biét, tiép theo bdi z ky hiéu UL, trong d6 x
=>1, y =>0, z =>0, va x + y + z = P dung (dinh nghia ciia P néu trén). GC-
PDCCH mang SFI ¢6 thé bao gdm truong dé chi bao khe trong d6 dién ra
_chuyén mach. Céc khe true va sau khe dugc chi béo c6 thé 1an lugt 1a DL va

UL/Chua biét.
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SFI dua trén d6 chi tiét chuyén mach nira khe

Theo phuong an thuc hién cu thé, cach tiép can néu trén dugc st dung dé
cip SFI dua trén do chi tiét chuyén mach nira khe, nghia 13 c6 thé c6 chuyén
mach 14n luot trong mdi nira khe.

Viéc ap dung tuy chon thir nhit dugc néu tfén day dé thyc hién chuyén
mach nira khe, mdi don vi thoi gian 12 mét khe, va K = 2. Trong vi du cu thé,
khe 13 14 ky hiéu, va c4c dinh dang khéac nhau duoc dinh nghia trong d6 c6 thé
c¢6 diém chuyén mach trong ntra khe tht nhit va diém chuyén mach trong ntra
khe thir hai. Trong vi du cu thé, trong tip cac dinh dang, it nhit mot SFI duoc
lién két vé6i dinh dang/cdu hinh cho 7 ky hiéu thi nhét trong khe 14 ky hiéu
duoc 13p lai cho 7 ky hiéu thtr hai trong khe 14 ky hiéu. Vi du dugc md ta trén
Fig.4 ma thé hién dinh dang hogc cAu hinh A cho 7 ky hiéu thir nhét va 7 ky
hiéu tht hai. Trong vi du nay, SFI cho khe toan phén sé& 1a dinh dang trong dé
cAu hinh/dinh dang duoc 14p lai cho mdi nira khe.

Trong vi du cu thé khac, trong tap hop céc dinh dang, it nhit mot SFI dugc
lién két v6i dinh dang/ciu hinh cho 7 ky hiéu thir nhit trong khe 14 ky hiéu va
dinh de_mg/céu hinh khac cho 7 ky hiéu thir hai trong khe 14 ky hi€u. Vi du
dugc md ta trén Fig.5 ma thé hién dinh dang A cho 7 ky hiéu thi nhét va dinh
dang B cho 7 ky hiéu tht hai. Trong vi du ndy, SFI cho toan bd khe s& l1a dinh
dang trong d6 hai cAu hinh/dinh dang dugc chi bao cﬁo cac nua khe. |

Céc dinh dang/céc cAu hinh dugc chi bao cho mdi nira khe ¢6 thé duogc chi
béo tir tip hop cac dinh dang/cac chu hinh dugc tao cAu hinh béi bao higu 16p
cao hon. Péi véi mdi nira khe, mdi dinh dang/cdu hinh ¢6 Npy, ky hiéu, Ny ky
hiéu, Nguarg k¥ hidu b0 v&, Nynknown k¥ hiéu chura biét hodic danh riéng duoc tao
cAu hinh, trong d6 Npp + Nur + Ngara + Nuknown = 7 k¥ hiu, 0 <= {Np, Nz,
Nguard sNunknown} <= 7 dung. Nhu dugc néu trude do, cac ky hiéu bao vé hodc
khe c6 thé khong duoc chi bdo rd rang trong dinh dang, thay cho chi céac ky
hiéu chua biét dugc chi bao.

Theo mdt phuong 4n thuc hién, két hop/cap cac cAu hinh cho cic nira khe

c6 thé dugc phan loai thanh céc loai khac nhau. Theo mot phuong 4n thuc hién,
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mdt hodc nhiéu truong trong GC-PDCCH mang SFI ¢6 thé duoc sir dung dé
chi b4o dinh dang khe dua trén mot trong cac loai sau. (Cac) truong d6 c6 thé
chi béo bd sung dinh dang khe dya trén ca mot diém chuyén mach.

Loai 1: cac cAu hinh ddc 14p trong céc ntra khe, trong d6 mdi ciu hinh duoc
chon tir tip céc cAu hinh dugc tao cAu hinh 16p cao hon duogc hd ﬁg;

Loai 2: cac cAu hinh lap lai trong cac nira khe, trong d6 mdi chu hinh dugc
lua chon tir tdp céac cAu hinh dugc tao cdu hinh 16p cao hon dugc hd tro;

Loai 3: c4c cAu hinh dugc tuong quan trong cic nira khe (ching han, cic
cAu hinh dugc phan xa), trong d6 mdi cAu hinh duoc lya chon tir tip cac ciu
hinh duge tao ciu hinh 16p cao hon dugc hd trg.

Loai 4: C4u hinh ciia nira khe bao gbm 4nh xa bit, va c6 thé khéng cé tap
bét ky ciia cac cAu hinh 16p cao hon dugc dinh trude cho nira khe.

Theo mot sb phuong 4n thuce hién, ddi vé6i it nhat mot dinh dang khe, mdi
ntra khe c6 cAu hinh doc 1ap, tirc 13, Loai 1 néu trén. Cac cAu hinh cho hai nira
khe c6 thé dugc chi bao riéng & trong SFI trong GC-PDCCH. Chéng han, c6
thé c6 hai trudng, mot trudng chi bao dinh dang/céu hinh cho nira khe thir nhét,
va treong con lai chi bédo dinh dang cho nira khe thir hai. Vi du dugc thé hién
trén Fig.6. Theo cach khac, chi mét truong dugc st dung trong GC-PDCCH
mang SFI dé chi bao dinh dang khe dua trén cd mot va hai diém chuyén mach
(trong d6 mdi nira khe ¢ dim chuyén mach). Trong truong hop nay, dinh
dang khe dugc chi bdo dya trén chuyén mach trén nira khe bao gbm céc céu
hinh/dinh dang khac nhau cho nira khe, ttrc 1a,cho cac nira khe thir nhét va tha
hai, c4c chu hinh A va B 1an luot dugc chi bao.

Theo mdt sb phuong 4n thuc hién, d6i véi it nhAt mot dinh dang, ca hai nira
khe c6 cAu hinh twong tu, tic 13, Loai 2 néu trén. Trong truong hop nay, SFI
chi b4do mot dinh dang chi dva trén chuyén mach nira khe, von dugc sao chép
trong mdi nira khe. Vi du dugc thé hién trén Fig.7. Trong mot vi du, mot truong
dugc st dung trong GC-PDCCH mang SFI dé chi bao dinh dang khe dya trén

ca mot va hai diém chuyén mach (trong do6 mdi nira khe cé diém chuyén mach).
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Trong trudng hop nay, dinh dang khe dugc chi bao dya trén chuyén mach trén
nira khe bao gém cAu hinh/dinh dang tuong tu cho hai khe.

Theo mdt sd phuong an thuc hién, cho it nhit mot dinh dang, cac dinh dang.
trong hai nira khe dugc twong quan nhung khong gibng nhau, chiang han, phin
xa ciia nhau, ttrc 13, Loai 3 néu trén. T dinh dang ciia mot nira khe, dinh dang‘
cua nira khe thir hai ¢ thé duoc suy ra. Trong truong hqp ndy, chi mot dinh
dang ;:?m dugc chi bao lai trong SFI. Theo mot sb phuong an thuc hién, c& hodc
chi bao khac c6 thé duge st dung dé chuyén mach giita dinh dang/cdu hinh
trong d6 ca hai nira khe cé cung cAu hinh, va dinh dang/cdu hinh trong d6 cac
dinh dang & hai nira khe dugc twong quan. Vi du dugc thé hién trén Fig.8. Theo
cach khéc, c6 thé khoéng can co. Mot sb dinh dang khe co thé duoc tao cu hinh
trong d6 céc nira khe c6 cAu hinh duge phan xa. Truong nay trong GC-PDCCH
dé chi bao SFI ¢6 thé duoc st dung dé chi bao dinh dang khe nay.

Theo mdt s6 phuong 4n thuc hién, dbi v6i it nhit moét dinh dang khe, SFI 1a
bo chi bdo dinh dang dua trén 4nh xa bit ma chi béo cho mdi ky hidu trong nira
khe liéu ky hiéu nay 1a DL, UL, bdo vé hodc chua biét (hoac DL, UL, chua
biét). CAu hinh ctia cic nira khe c6 thé gidng nhau hoic khéc nhau. Néu gidng
nhau, thi 4nh xa bit c6 thé cin dugc chi béo cho riéng mot nira khe. Néu khac
nhau, thi c4c 4nh xa bit cho ca hai nira khe cAn dugc chi bao. Pidu nay c6 thé
dat duoc, ching han, vé6i 2 bit trén ky hiéu. Anh xa bit c¢6 thé ap dung cho ca
hai ntra khe, hodc anh xa bit riéng r& cho mdi ntra khe ¢ thé duoc cip. Tong
quat hon, mdi ky hiéu cé th8 dugc bidu dién bang cac bit log,J, néu ¢6 J trang
thai/tlry chon kha thi cho m&i ky hiéu. Chéng han K = 4 khi m&i ky hiéu c6 thé
12 DL hodc UL hodc bao vé hoic chua biét. Vi du dugc thé hién trén Fig.9 ma
trién khai 4nh xa bit 14 bit can cho mdi nira khe. Theo mot ) phuong én thuc
hién, mdi ky hiéu cé chi 3 trang thai, tuc 13, c6 thé 12 DL hodc UL hodc chua
biét. Trong truomg hop nay, tong sb trang théi cho 14 ky hiéu trong khe nhidu
nhat 13 3714, va c6 thé yéu ciu nhidu nhét ceil(log2(3/14)) bit dé chi béo tat ca
cac trang thai kha thi cia 14 ky hiéu, trong d6 ceil(.) 4m chi vi¢c lam tron gia
tri nguyén tiép theo.
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Vi du vé céc tuy chon cho mdi ky hiéu trong mdi nira khe duoc thé hién

duéi day, nhu theo phuong 4n thyc hién sang ché. Mot cdu hinh ctia mdi nira

khe c6 thé thu dugc dudi dang t6 hop duy nhat cla cac tiy chon duoc nhén

dién cho mdi ky hiéu va dinh dang khe bao gom cac cau hinh cta cé hai nira

khe.
Ky hiéu 0 | Ky hi¢u 1 | Ky hi¢u 2 Ky hiéu3 | Kyhiéu4 |Kyhiéu5 |Ky hiéu 6
DL Chua Chua Chua Chua Chua Chua
bié/DL/U | bid/DL/U |biét/DL/ | bié/DL/U | bié/DL/U | biéyDL/U
L/Khe L/Khe UL/Khe |L/Khe L/Khe L/Khe
ho/Danh | hé/Danh | hé/Danh | hé/Danh | hé/Danh | hé/Danh
riéng/Trén | riéng/Trén riéng/Tr riéng/Trén | riéng/Trén riéng/Trén
g g ng g g g
« Nira khe thir nhit g
Ky Ky hiéu 8 Kyhiéu9 |Ky hiéu|Ky hiéu|Ky hiéu | Ky hiéu
hiéu 7 10 11 12 13
DL Chua Chua Chua Chua Chua Chua
bié/DL/UL/ | bié/DL/U | biéDL/U | bié/DL/U | biéyDL/U | biét/DL/
Khe hé/Danh | L/Khe L/Khe L/Khe L/Khe UL/Khe
riéng/Tréng | hé/Danh | hé/Danh | ho/Danh | hé/Danh | hé/Danh
riéng/Trén riéng/Trén riéng/Trbn riéng/Trén | riéng/Trd
g g g g ng
) Nira khe thir hai ]

Theo mdt sé phuong 4n thuc hién, dinh dang cé thé dugc chi bao cho khe

14 kg hiéu ma bao gdm cip t& hop bét ky clia cac chu hinh dugc liét ké dudi

day, tirc 1a, cdp nay co thé chi bao cdu hinh tuong tur cho ca hai ntra khe hoidc

cac cau hinh khac nhau:

T4t ca DL (7 ky hiéu)
Tét ca UL (7 ky hiéu)
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DL (Npy. ky hiéu), tiép theo boi chu ky bao v& (Nesc ky hieu bio ve)s tiép theo béi
UL (Nur ky higu)

1 <= Np<=5, 1 <= Ngyara<=5, 1 <= Ny <=5, Npp+ Ngyara Nur= 7 diing

UL (Nyr, ky hiéu), tiép theo bdi Chu ky bao v& (Nese ky hieu bio ve)s tiép theo
bdi DL (Npp ky hiéu)

1 <= Ny <=5, 1 <= Ngyarg <=5, 1 <= Npp <=5, Nyr + Nguara + NpL = 7 ap
dung |

UL (N ky hiéu), tiép theo boi DL (Npy k¥ hiéu), tiép theo boi Chu ky bao
vE€ (Nese ky hiéu bao ve),

1 <= Ny <=5, 1 <= Npp <=5, 1 <= Ngyara <=5, Nur + Npr + Nguara = 7 ap
dung.

DL (Npy, ky hidu), tiép theo boi cae k¥ hidu chua biét/danh riéng (Nese iy ica
ehura bidt), Chu k7 bao v& (Nec iy hieu bo vé)> tiép theo béi UL (N ky hiéu)

1 <= Npp <=4, 1 <= Nupimown <=4, 1 <= Ngyara <= 4, 1 <= Ny <=4, NpL
+Nunimown T Nguara + Nur = 7 ép dung

Céc ky hiéu chua biét/danh riéng (Nynmown Ky hiéu), tiép theo bdi DL (Npg
ky hiéu), tiép theo b&i Chu ky bo v& (Nese kg hieu bio v¢)» tiép theo boi UL (Nur ky
higu)

1 <= Nyrnown <=4, 1 <= Npp <=4, 1 <= Ngyara <= 4, 1 <= Nyr <=4, Nunknown
+ Npp + Nguara + Ny = 7 8p dung

DL (Npp ky hiéu), Chu ky bao v& (Nese ky hieu bio vé)s tiép theo bdi Cac ky hiéu
chua biét/danh riéng (Nypmown k¥ hiéu), tiép theo boi UL (Nyg, ky hiéu)

‘1<=P5L<:£]n¢:N@mi<=4,1<=}%Mmmn<=4,1<=}hm<:4;Nm;+

Nguard + Nunknown + Nur = 7 8p dung

DL (Np, ky hiéu), tiép theo bdi Chu ky bdo v& (Nesc ky hieu bao vé)» tiép theo
béi UL (Ny ky hiéu), tiép theo béi cac ky hiéu chua biét/danh riéng (Nunknown
ky hiéu) |

] <= Npp <=4, 1 <= Ngyaa <=4, 1 <= Ny <= 4, 1 <= Nunkmown <=4, NpL +

Nguard + NUL + Nunknown =7 é.p d‘.lng
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UL (N, k¥ hiéu), tiép theo bdi Chu ky bao v& (Nesc iy hieu bio ve)> tiép theo
boi cac ky hiéu chua biét/danh riéng (Nypmown kY hiéu), tiép theo boi DL (NpL
ky hiéu)

1 <= Nyp <=4, 1 <= Ngya <=4, 1 <= Nugiaown <= 4, 1 <= Npr, <=4, Ny +
Nguard T Nunknown + Nor = 7 4p dung

UL (Nt ky hiéu), Chu ky bao v€ (Neac iy hieu bao ve)s tiép theo bdi DL (Npr ky
hidu), tiép theo béi céc ky hiéu chua biét/danh ﬁéng (Nunnown Ky hi€u)

] <= Ny <=4, 1 <= Nggay <=4, 1 <= Npp <=4, 1 <= Nupknown <=4, Nyp +
Nguard T N + Nunknown = 7 4p dung

UL (Ny. ky hidu), tiép theo bi Céc ky hiéu chura biét/danh riéng (Nuknown
k¥ hiéu), Chu k b&o v& (Neae kg hieu bio v6)s tiép theo bdi DL (Npr ky hiéu)

] <= Ny <=4, 1 <= Numaown <=4, 1 <= Ngyara <= 4, 1 <= Npp <=4, Ny, +
Nunksown + Nguara + Npr = 7 4p dung

m) DL (Npy, k¥ hiéu), tiép theo béi Chua biét (Nunmown_1 kY hiéu), tiép theo
boi chu ky bao v& (N ky hieu bao v&)s tiép theo bai Chua biét (Nunknown 2 k¥ hi€u),
tiép theo béi cac ky hiéu UL (Nyg ky higu)

1<=Npp <=3, 1<=Nunown1 <=3, I <= Nguara <=3, 1<=Nunknown 2<=3,
1<=Nyr <=3, Npr. + Ngyara + Nur + Nunknown 1+ Nunknown 2= 7 4p dung

1) DL (Npy. k¥ hiéu), tiép theo béi guard (Nese iy nieu vio ve), tiép theo b
Chua biét Nunmoewn k¥ hiéu)

1<=Npr. <=5, 1<=Ngara <=5, 1<=Nugknown <=3, NbrL + Ngvard + Nusknown =
7 &p dung

0) DL (Np ky hiéu), tiép theo béi Chua biét Nunkmown kY hiéu), tiép theo
béi cac ky hidu UL (N ky hiéu)

1 <= Np;<=5, 1 <= Nyniaown<=3, 1 <= Nur<=5, Nprt Nunknown™ Nyr= 7 ap
dung.

p) DL (Npy ky hiéu), tip theo béi Chua biét (Nunkmovn k¥ hiéu)

1 <= Npr<=6, 1 <= Nuninown<=6, Nprt Nuninown = 7 4p dung.

q) UL (N ky hiéu), tiép theo béi Chua biét (Nunkmown kY hiéu)

<= NUL<=6: 1 <= Nunknown<:6: NUL+ Nunknown =7 ép dung
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r) UL (N ky hiéu), tiép theo bdi cac ky hiéu DL (Npg, ky hiéu), tiép theo
béi Chua biét (Nypmewn k¥ hiéu),

1 <= N <=5, 1 <= Nymnown<=3, 1 <= Npr<=5, Nyr+ Nummown™ NpL= 7 &p
dung. .

s) UL (Ny ky hiéu), tiép theo béi Chua biét (Nymnown k¥ hiéu),

1 <=Nur<=6, | <= Nugeaown<=6, Nur+ Nunknown = 7 4p dung.

t) UL (Nyr ki hiéu), tiép theo béi cac ky hiéu DL (Npy, ky hiéu),

1 <= Ny<=6, 1 <= Npr<=6, Nyr+ Nunknown = 7 ap dung.

U) Chua biét (Nese kg hieu chua biét)> ti€p theo boi céc ky hiéu UL (Ny ky hiéu),

1 <= Nunknown<=0, 1 <= Ny.<=6, Nynknown™ Nur = 7 4p dung.

v) Chura biét (Nuse iy hicu chua biét)> ti€p theo béi cac ky hidu UL (Ny ky hiéu),
tiép theo béi cac ky hiéu DL (Npy)

1 <= Nuntnown<=3, 1 <= Nyp<=5, 1 <= Np1<=5, Nunknown+t Nur. + Npr = 7 4p
dung.

v) Chua biét (Nymmown 1 k¥ hiéu), tiép theo bdi cac ky hidu UL (Ny ky
hiéu), tiép theo bdi cac ky hiéu DL (Npy), tiép theo béi Chua biét (Nymkmown 2 K
hi¢u)

1 <= Nunknown 154, 1 <= Npz<=4, 1 <= Npr<=4, 1 <= Nunknown 154,
Nunknown_ 1+ Nur + NpL + Nunknown 2= 7 &p dung.

Nhu néu trén, cac k}’/'hiéu béo vé c6 thé khong duge chi bao tudng minh
trong dinh dang, chi chua biét duoc chi bao. T khia canh thiét bi di dong, hanh
vi trén cac ky hiéu, dugc goi 1a chua biét/bao vé/danh riéng/tréng c6 thé gidng

nhu ma khéng dugc truyén va khong duoc nhén.

Céac vi du dinh dang

Bang 1 dudi day liét ké tip cac dinh dang nira khe/cac cAu hinh 14y 1am vi
du. M3i vi du nhit quan véi mot trong cac chu hinh dugc tong hop trén day,
nhu duoc chi bdo trong cot thir nhat ciia bang. Mdi vi du chi béo cho mdi ky
hiéu trong 7 ky hiéu, liéu ky hiéu nay 13 UL, DL, bdo vé (G) hodc chua biét
(unknown, UKWN) /danh riéng. Theo mot s phuong 4n thuc hién, truong
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trong GC-PDCCH mang SFI c6 thé dugc sit dung dé chi bao mot trong cic
dinh dang/cic cAu hinh cia bang 1. T dng quét hon, trudng trong GC-PDCCH
mang SFI ¢ thé dugc sir dung dé chi bao dinh dang tir tp hop cac dinh dang
ma bao gdm it nhit mot trong cac cAu hinh cta ntra khe trong Bang 1. Chi b4o
nay c6 thé p dung cho mot hodc nhidu khe. C4u hinh/dinh dang ctia mdi nira
khe c6 thé dugc chi bio trong cac trudng riéng r& trong GC-PDCCH. Theo
cach khac, mot trudong co thé dugc sir dung dé chi bao SFI cho toan khe, trong |
d6 cac dinh dang dua trén ca chuyén mach dua trén khe 14n chuyén mach dua
trén ntra khe duoc chi bao. |

Béng 1 thé hién céc vi du cu hinh dya trén ntra khe. N6i chung, dinh dang
6 thé chi bao cap duogc tao tir cac cdu hinh nay (bao gém 1ap lai) dé chi bo
cAu hinh cho toan khe néu truong dl,;(_)’C st dung dé chi bao SFI cho khe. Céc ky
hiéu duge nhan dién nhu 13 ‘G’ ¢6 thé duge thay bang UKWN, nhu néu trén
néu khe hé khéng dugc bao hi¢u tuong minh.

Bang 1
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Bang 1
Loai Chi muc | Ky hiéu | Ky hiéu| Ky hiéu | Ky hiéu | Ky hi¢u| Ky hiéu | Ky hiéu
cu hinh cu hinh 0 1 2 3 4 5 6
configc 1 DL DL DL DL DL G UL
configc 2 DL DL DL DL G UL UL
configc 3 DL DL DL G UL UL UL
configc 4 DL DL G UL UL UL UL
configc 5 DL G UL UL UL UL UL
configc 6 DL DL DL DL G G UL
config c 7 DL DL DL G G UL UL
config c 8 DL DL G G UL UL UL
configc 9 DL G G UL UL UL UL
config f 10 DL DL DL DL | UKWN G UL
config f 11 DL DL DL | UKWN G UL UL
config £ 12 DL DL | UKWN G UL UL UL
config f 13 DL | UKWN G UL UL UL UL
config f 14 DL DL DL ; UKWN | UKWN G UL
config f 15 DL DL | UKWN | UKWN G UL UL
config f 16 DL | UKWN| UKWN G UL UL UL
configh 17 DL DL DL DL G UKWN: UL
configh 18 DL DL DL G- |UKWN| UL UL
configh 19 DL DL G UKWN| UL UL UL
configh 20 DL G UKWN | UL UL UL UL
configh 21 DL DL DL G UKWN | UKWN: UL
configh 22 DL DL G UKWN | UKWN|! UL UL
configh 23 DL G UKWN ! UKWN| UL UL UL
configi 24 DL DL DL DL G UL | UKWN
config i 25 DL DL DL G UL UL UKWN
Iconfigi 26 DL DL G UL UL UL UKWN
configi 27 DL G UL - UL UL UL UKWN
confign - 28 DL DL DL DL DL G UL

Bang 2A duéi day liét ké tap hop cac dinh dang khe vi du voi chuyén mach
nira khe bao gém viéc lflp. lai dinh dang gitra hai ntra khe. MBbi vi du chi bdo
cho mdi ky hiéu trong 14 ky hiéu, liéu ky hi¢u nay la UL, DL, G hodc UKWN.
Theo mdt s6 phuwong 4n thuc hién, trudng trong GC-PDCCH mang SFI ¢6 thé
duoc st dung dé chi bao mot trong cac dinh dang cla bang 2. Tbng quét hon,
truong trong GC-PDCCH mang SFI c6 thé duge st dung dé chi bao dinh dang
tlr tp hop céac dinh dang ma bao gbm it nhit mot trong cac dinh dang cia bang
2. Chi bao nay c6 thé ap dung cho mot hodc nhiéu khe. Cac ky hiéu dugc nhin
dién nhu 12 ‘G’ ¢6 thé dugc thay bing ‘UKWN’, nhu dugc néu trong céc vi du

trude do.
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Bang 2A
Bang2
Dinh | Xy hiu|Ky higu| K¢ hidu| Ky hidu|Ky hidu |Ky hidu|KY hidu|K{ hidu | Ky higu | Ky hiéu Ky hidu | Ky hidu|Ky hidu|Ky hidu
dang o 2 3 | a 5 7 g 3 10 11 12 13
13 BL DL Db DL DL G UL BL DL DL DL DL G UL
2 BL DE Db DL G UL UL DL DL DE DL G UL UL
3 BL DL Db G UL UL UL DL DL DL G UL Ut UL
4 DL DE G UL UL UL UL DL DL G UL UL 318 UL
5 bL G UL UL UL UL UL BL 3 UL UL UL UL UL
8 DL DE Db 2;3 G G Ut DL DL DL DL G G UL
7 DL DL DL G G UL Ub BL DL Db G G 318 Ut
8 BL DE G G gL UL Ut DL DL G G UL UL UL
9 BL G G [ Ut 18 UL DL G G UL UL 318 UL
10 DL DL DE DL UKONVN G UL DL DL DE DL UKWN G UL
11 BL DL DL |UKWN| G Ut Ut DL DL DL |UKWN| @6 UL UL
12 DL DL UKWN G UL UL UL DL DL [ UKWN G UL UL UL
13 DL UKWN G UL UL Ut Ut DL UKWN G UL gL 3158 UL
13 BL Db Dt UKWN | UKWN G UL BL DL Db UKWN | UKWN G UL
15 DL DL UKWN | UKWN G UL Ut DL DL UKWN | UXWN G 319 Uk
16 DL | UKWN | UXWN G UL UL UL DL |UKWN |UKXWN | G UL UL UL
17 bL DL DL DL G |UKwWN.| Ut pL DL DL BL G |UKwN| ut
18 DL DL DL G UKWN UL UE BL DL DL G UKWN UL UL
19 DL DL G UKWN UL Ut UL DL DL G UKWN UL UL UL
20 BL G UKWN Ut UL UL UL bL G UKWN UL [E18 Ut UL
21 DL DE DE G UKWN | UXWN UL BL DL DL G UKWN | UKWN UL
22 BL DE G UWN | UKWN UL UL bL DL G UKWN | UKWN UL UL
23 DL G | uown |ucwn | oL Ut Ut DL G | uwnN [UKwN | BL UL UL
24 BL DL DL PL G UL UKWN DL DL DL DL G UL UKWN
5 DL DL DE G UL UL UKWN DL DL DE G UL UL UKWN
26 BL DL G Ut UL UL HUEWN BL DL G UL L 318 UKWN
27 bL G UE UL UL UL UKWN bL G UE UL UL UL UKWN
28 DL DL DL DL DL G UL DL DL DL DL DL G UE
23 DL DE |UKWN| G | UKWN| BL UL pL DL |UKwN| 6 |UKWN| oL Ut

Bang 2B duéi day liét ké tap hop khac cta cac dinh dang khe vi du c6

chuyén mach ntra khe bao gém 13p lai dinh dang gitra hai nira khe. Mbi vi du
chi béo dbi voi mbi ky hiéu trong 14 ky hiéu, liéu ky hi¢u nay la UL, DL,

Bang 2B
dinh |17 hiu)| 1 hidu | & higu | ky higu |ky higu | ky hidu | k5 hidu [ higw] b higu | kF higu | 1 higu | b hitu | ky hitu|ky hitu
dang| ¢ 1 2 3 4 3 5 7 8 2 10 11 2113
1 DL DL DL DL DL UKWN UL DL DL DL DL DL TEWN|UL
2 DL DL DL DL UKWN|UL UL DL DL DL DL URWN |TE UL
3 DL DL UKWN UL TL UL UL DL DL TRWXN |UL UL TL UL
4 DL TUKWN |UL UL UL UL UL DL UKWN |UL UL UL TL UL
3 DL DL DL DL UKWN|UKWN UL DL DL DL DL UKWX [TKWN|UL
§ DL DL DEKWN |[DKWN UL UL UL DL DL DEWN [DKWN UL CL L
7 BL G G UL UL UL UL DL G G jus UL UL UL

Luu ¥ rang mdi hang cla bang 2B 13 hang cla bang 2A ¢6 G dugc thay

biang UKWN
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Bang 3 dué6i day liét ké tip hop cic dinh dang khe 1iy 1am vi du c6 chuyén
mach ntra khe bao gdm c4c cAu hinh khac nhau trong hai nira khe. Mdi vi du
chi bdo d6i v6i mdi ky hidu trong 14 ky hiéu, liéu ky hiéu nay 1a UL, DL, G
hosic UKVN/danh riéng. Theo mét sé phuong 4n thuc hién, trudng trong GC-
PDCCH mang SFI c6 thé dudc str dung dé chi bao mét trong cac dinh dang ctia
Bang 3. Noi chung 13, truong trong GC-PDCCH mang SFI ¢6 thé dugc str dung
dé chi bao dinh dang tir tip hop céc dinh dang ma bao gbm it nhit mét trong
c4c dinh dang ctia Bang 3. Chi bao nay c6 thé 4p dung cho mét hoic nhiéu khe.
Cac ky hiéu dugc nhan dang nhu 13 ‘G’ ¢ thé thay béng ‘UKWN’, nhu dugce

néu trong céc vi du trude do.

Bdng 3

Binh | ky hidu | ky hidu | ky higu|ky hiBu|ky higu | ky higu|ky hidu | ky hidu | ky hidu|ky hidu |ky hidu|ky hidu |k hidu | ki hidu

dang o 1 2 3 L 5 13 7 3 g 10 it 12 13
1 DL DE 218 DL DE G UL DL Db 3] % DL G 511 UE
2 DL DL DE DL BbE G Uk DL G I8 Ut UE UL Uk
3 DL G UL UL UL UL UE DL DL DL oL 23 G Ut
4 DL DL G 518 UL gL UL DL G UL UL 33 UL UE
5 DL DL G Ut [£] 2 318 UL DL Db 2]3 DL DE G UL
& DL DE bt G UL UL UL DL G UL UL UL uL UL
7 DL G Ut UL UL gL UL DL DE bt G UL aL Uk
38 DL DE bt DL 3] 5 G UE DL Db S| Ut UL UL Ub
3 DL DL G UL UL UL UL DL DL DE DL DL G Uk
10 DL DL [3}3 DL G UL UL DL DE DE DL BE G Ub
1t DL G UL UL 4] % Ut UE DL DL G Ut UL UL Uk
12 DL Db G UL Ut uL UE DL G Ut Ut UE 18 UL

Theo phuong an thyc hién khac, GC-PDCCH mang SFI chira M trudng,
trong d6 mdi trudng chi bao dinh dang duoc sir dung cho nhom tuwong Gmg cia
mot hodc nhiéu khe trong nhém L khe, 1<=M < L. Ching han, c4c bd chi bao
dua trén mot hodc nhiéu bang 1,2 hodc 3 trén day co thé duoc st dung cho mdi
nhém.

Theo mét s& phuong 4n thuc hién, mot bang bao gdm ci dinh dang chuyén
mach dua trén 7 ky hiéu 14n chuyén mach dua trén 14 ky hiéu. Chéng han, cé
thé c6 bang dugc tao cAu hinh 16p cao hon hodc dinh truée cé J dinh dang dutcg
hd tro. Trudong trong GC-PDCCH mang SFI ¢6 thé dugc sir dung dé chi béo
mdt trong J dinh dang. Theo céach khac, co thé c6 M truong, trong d6 mdi
treong chi bao dinh dang s€ dugc st dung cho nhém cua it nhit mot khe, trong
d6 pham vi cuia GC-DCI chi bao SFI1a L khe, I<=M < L. Vi du dugc thé hién
trén Fig.10 ma thé hién tap cac dinh dang cé chuyén mach dua trén 14 ky hi¢u
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va tap cac dinh dang c6 chuyén mach dua trén 7 ky hiéu. Cac dinh dang dua
trén 7 ky hi€u hodc chuyén mach dua trén nira khe c6 thé bao gém viéc 1ap lai,
hoic cc cAu hinh khac nhau cho hai nira khe.

Theo mot sb phuong 4n thuc hién, cac bang riéng 1& dugc sir dung cho chi
bao chuyén mach dua trén 7 ky hiéu va chuyén mach dua trén 14 ky hiéu.
Trong vi du cu thé, co tbng cong I dinh dang dé chuyén mach trén 14 ky hiéu
dugc dinh nghia trong bang thir nhét, va tdng cong J dinh dang dé chuyén mach
trén 7 ky hiéu, trén nira khe trong bang tht hai. Fig.11 thé hién vi du cia cach
tiép can ndy.

Theo mdt sd phuong an thuc hién, mét GC-PDCCH c¢6 thé duoc st dung dé
chi b4o dinh dang dugc chon tir mdt trong hai bang. Trli(‘mg c6 thé dugc trién
khai véi log, (max (I, J)) bit dé chi bao dinh dang khe, trong d6 néul=7, thi
log, I bit dugc st dung. Trudong bd sung c6 thé dugc tin dung dé chi bao bang
nao dang dugc st dung cho the dugc chi bao dinh dang.

Theo mot sb phuong an thyc hién, cac GC-PDCCH riéng r€ dugc s dung
dé chi bao céc dinh dang trong hai bang (chuyén mach dua trén 14 ky hiéu va 7
ky hiéu). Thiét bi di dong cu thé c6 thé dugc tao ciu hinh dé gidm sat mot loai
hoac ca hai GC-PDCCH.

Néu thiét bi di dong giam sét hai loai, cdc GC-PDCCH tuong g c6 thé
dugc nhin trong cac tdp tai nguyén didu khién (control resource set,
CORESET) gidng nhau hodc khac nhau.

Theo phuong 4n thyc hién khac, ba bang dugc st dung. Bang thir nhit chtra
cac dinh dang cho mot lan chuyén mach trén khe. Bang thir hai chira cac dinh
dang cho hai lan chuyén mach trén khe, cac dinh dang giéng nhau hodc phan xa
(hodc dugc trong quan ngugc lai) trong mdi nira khe. Bang thir ba liét ké céc
dinh dang cho hai 1in chuyén mach trén khe, v6i cdc dinh dang khic nhau
trong mdi nira khe.

Theo mdt sb phuong an thyc hién, mét GC-PDCCH duogc st dung dé chi
béo dinh dang tir tit ca cic bang: trudng cb th8 dugc sir dung dé chi bao ciu
hinh/dinh dang véi log, (max (I, J, K)) bit, trong do6 néu I =K =17, thi log, I bit
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duoc st dung. truong bd sung c6 thé duoc bao gdm dé chi bao bang nao dang
duoc st dung. Chéng han, trudong bd sung nay c6 thé cé 2 bit, 00 > Bang thir
nhét , 01 > Bang thir hai (I&p lai), 10 = Bang thir hai (phan xa), 11 ->Bang
thir ba 3.

Theo mét sé phuong 4n thyc hién, cac GC-PDCCH riéng ré dugc st dung
dé chi bao cac dinh dang tir mdi bang trong c4c bang thu nhét, thir hai, va tht
ba. GC-PDCCH c6 thé bao gdm truong hodc co cho bang thir hai dé chi bao
phan xa hodc ldp lai.

Theo mét sé phuong 4n thyc hién, “GP” c6 thé khéng duoc chi bdo tuong
minh trong SFI. Trong truong hop nay, “GP” co thé dugc chi b4o nhu la -
“UKWN?. Va thiét bi di dong c6 thé dwa vao cic cach khac dé thu dugc liéu ky
hiéu nay 13 khe hé (GP) hodc khong phai. Déi véi tat ca dinh dang dugc néu
theo séng ché, GP c6 thé dugc thay bang “UKWN”.

Theo mdt phuong an thuc hién, tAt ca cac dinh dang va c4u hinh néu trén c6
thé duge chi bao ban tinh, ching han, bang cach bao hiéu RRC hodc théng tin
hé théng, dén UE, thay cho trong PDCCH. ’

Theo cac phuong an thuc hién néu trén, c6 K diém chuyén mach trén khe.
Theo mdt sb phuong an thyc hién, c6 K diém chuyén mach trén nira khe, mot
s6 vi du duoc néu dudi day.

Theo mot phuong an thyc hién, ¢ thé c6 nhidu hon mot diém chuyén mach
trong khoang thoi gian thir nhét ctia khe, ching han, khoang thdi gian thu nhét
¢6 thé 13 nira khe, nira khe nay c6 thé 13 nira khe tht nhat hodc nira khe thir hai.
Trong mot vi du, cAu hinh cta khoang thoi gian c6 nhidu diém chuyén mach c6
thé dugc thé hién nhu la:

DL (Npr, k¥ hiéu), tiép theo béi Chua biét (Nypmown1 ky hiéu), tiép theo
b6i cc ky hiéu UL Ny, k¥ hiéu), tiép theo béi DL (Npy,, ky hiéu), tiép theo
b6i Chua biét (Nymmown2 kY hiéu), tiép theo béi cac ky hiéu UL (Nur2 ky hiéu),
trong @6 0 <= { Npr1 ,Nunknown1 >NuL,1 >NpL2 sNunknown2 >Nur,2 } <=5, trong
d6 Npr.1 Nunmown1 TNur,1 TNpr2 TNunknown2 tNur2-7 ap dung néu nhiéu ky

hiéu trong khoang thoi gian thir nhit bang 7.
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Dué6i day, bang dugc néu trong d6 nira khe bao gom nhiéu diem chuyén
mach. Cac muc dugc thé hién dudi ddy chi 1a cac vi du, nén hiéu rang cac ciu
hinh khac nhau cé nhiéu chuyén mach cling c6 kha nang. Céc cau hinh cia nira

khe thtr nhit va thir hai c6 thé gidng nhau hodc khac nhau trong SFI dugc chi

bao.
b [ Pen| i haen | % ben | kg haen] by hueu | ky tagu | ky higu] k¥ higu| ky higu [k higu [l hidu oy hitu | by hiu [k hitu
dang g 1 2 3 1 3 & 7 § 2 i i1 i2 i3
i DL TKXWHN UL BL DL TEOWN UL DL TKWN|LL DL DL TEOWN UL
2 DL UKWN UL DL URWHN|UL UL DL TEKWN |TL DL TKWN UL TL
3 DL UKW UL UL DL UEWN|UL DL TEWN |[TL L DL UKWN|UL
4 DL DL UKWN UL DL TEWN|UL DL DE TEKWN|UL DL TEKWN|TL
3 DL UEKWN UL BL TEWN [URKWN|ULE DL TEKWN |UKWN|LL DL TRWN|TL
& DL TRWN |[UKWN UL DL TEWN|TCE DL TEKWN|LLE DL TKWN |[TKXWN | UL
7 2L UKWN|UL ©L DL UKWXN|UL DL TKWN (UL DL DL TEKWN|UL

Is ja: % TEWN UL DL UKWN|[UEOWN UL DL DL TEOWN (UL DL TEKWXN|TL
SFI va hé thong s6

Theo mot s phuong 4n thuc hién; SFI dugc chi bédo dua trén hé théng sb
mdc dinh/tham chiéu. Cac dinh dang khe cho cac hé théng s6 hoat d(f)ng/déng
tdn tai khac dugc suy ra dua trén mdi quan hé kha md. Ching han, d6i véi
FDM ciia cac hé théng sb, cc diém chuyén mach dugc cin chinh gitta cac hé
thdng s trong kénh mang. SFI c6 thé chi duoc nhin trong GC-PDCCH trong
CORESET duoc tao cAu hinh v6i hé théng s6 tham chiéu hoidc SFI c6 thé duoc
nhan cho mdi hé théng sd.

Fig.12A thé hién vi du v& khe c6 14 ky hiéu theo h¢ thong s6 tham chiéu,
duoc chi bdo & 1100. Trong vi du dugc minh hoa, cO mot diém chuyén mach
1102. Ciing dugc thé hién trén hinh v& 13 28 ky hiéu ctia h¢ thong sd khac,
dugc chi bdo & 1104, ma co mbi quan hé kha m& véi hé théng s6 tham chiéu
trong d6 hai ky hidu cta hé thdng sb thir hai chiém chu ky thoi gian tuong tu
nhu mot ky hiéu cua hé théng s6 tham chiéu. Piém chuyén mach dugc cidn
chinh theo hai hé théng s6. Fig.12B thé hién vi du thit hai c6 hai diém chuyén
mach 1106,1108 ma mi diém dugc can chinh theo hai h¢ théng sb.

Trong mét vi du, SFI dugc chi béo dua trén hé théng s6 hoat dong hién tai

hodc tham chiéu dugc st dung trong kénh mang hodc phin bing thong hoat
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dong. Néu c6 chuyén mach trong hé thdng s, tic 13, néu thiét bi di dong
chuyén dbi tir mot phan bang thong dugc lién két v&i hé théng sb thir nhit sang
phan bing thong thir hai dugc lién két voi hé théng sb thir hai dya trén bao hiéu
L1 ching han PDCCH, thiét bi di dong c6 thé nhan SFI dugc cip nhét trong
khong gian tim kiém chung ciia phan bing thong méi cho cac dinh dang khe
dya trén hé théng s6 thir hai. PDCCH dugc nhan trong bang thong thir nhét c6
thé chi bao phén bang thong thir hai dén UE, ma dugc lién két véi hé thong sb
khac nhau. Trong trudng hop do, thiét bi di dong c6 thé dugc tao céu hinh dé
tim thdy GC-PDCCH mang SFI & vi tri khéng gian tim kiém chung kha thi thu
nhét trong phan bang thong thit hai.

Theo phuong 4n thuc hién, Fig.13 14 so dd khéi ciia hé théng xir Iy 1800 dé
thuc hién cac phuong phap dugc mo ta & day, ma cé thé duogc cai dit trong
thiét bi chit. Nhu dugc thé hién trén céc hinh v&, hé théng xt 1y 1800 bao gdm
b xtr 1y 1804, bd nhé 1806, va cAc giao dién tir 1810 dén 1814, ma c6 thé
(hoic khong thé) dugc bd tri nhu dugc thé hién trén Fig.13. Bo xir 1y 1804 c6
thé 13 thanh phan bét ky hodc tap hop cac thanh phan dugc 1am thich Gng dé
thuc hién cac phép tinh va/hodc céc tac vu li€n quan dén xir 1y khac, va b nhé
1806 c6 thé 1a thanh phin bét ky hodc tp hop c4c thanh phin dugc 1am thich
ting @8 lwu trir chuong trinh vi/hodc céc 1énh dé thuc thi boi bd xur 1y 1804.
Theo phuong an thuc hién, bd nhé 1806 bao gdm vat may tinh doc dugc bét
bién. Céc giao dién 1810, 1812, 1814 c6 thé 13 thanh phan bét ky hodc tap hop
chc thanh phin ma cho phép hé théng xir Iy 1800 truyén thong véi cc thiét
bi/cac thanh phﬁn khac va/hodc nguoi dung. Chéng han, mot hoac nhiéu giao
dién 1810, 1812, 1814 ¢6 thé dugc lam thich mg dé truyén thong dir liéu, didu
khién, hoidc cac thong diép quan 1y tr bd xir Iy 1804 dén céc ung dung dugc cai
d3t trén thiét bi chi va/hodc thiét bi tir xa. Nhu 13 vi du khac, mot hodc nhiéu
giao dién 1810, 1812, 1814 ¢6 thé dugc lam thich tng d& cho phép ngudi ding
hoic thiét bi ngudi ding (ching han, may tinh c4 nhan (personal computer,

PC), v.v.) dé tuong téc/truyén thong véi hé théng xir Iy 1800. Hé thong xir Iy
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1800 c6 thé bao gdm céc thanh phan bd sung khéng dugc md ta trén Fig.13,
chéng han lvu tritr dai han (chéng han, bd nhé bét bién, V.V.).

Theo mét sb phuong 4n thuc hién, hé thdng x1r Iy 1800 dugc bao gbm trong
thiét bi mang dang truy nhap, hodc mot phan khac ctia, mang vién théng. Trong
mot vi du, hé théng xtt 1y 1800 13 & thiét bi phia mang trong mang vién thong
khéng day hodc hitu tuyén, ching han BS, tram chuyén tiép, bd lap lich, bo
didu khién, cdng ndi, bd dinh. tuyén, may chua tmg dung, hodc thiét bi khac bat
ky trong mang vién thong. Theo cac phuong an thuc hién, hé théng xtr 1y duoc
tao cAu hinh d& truyén SFI bing cach str dung mdt trong cac phuong phap dugc
mo ta & day, va dé truyén va nhan theo SFI. |

Theo cac phuong an thuc hién khac, hé théng xir Iy 1800 & thiét bi phia
ngudi ding truy nhip mang vién thong khong day hogc hiru tuyén, ching han
tram di dong, UE, PC, tablet, thiét bi truyén thong deo dugc (chéng han, déng
hd théng minh, v.v.), hodc thiét bi khic bat ky dugc lam thich tmg truy nhép
mang vién thong. Theo cdc phuong an thuc hién, hé théng xu ly dugc tao cAu
hinh @ nhin SFI bang cach stt dung mdt trong cac phuong phap duoc md ta &
day, va dé truyén va nhan theo SFI.

Theo mot sé phuong 4n thuc hién, mot hodc nhiéu giao dién 1810, 1812,
1814 két néi hé théng xir Iy 1800 v6i bd thu phat dugc 1am thich tng dé truyén
va nhén bao hiéu trén mang vién thong.

Fig.14 12 so dd khéi ciia b thu phat 1900 dugc 1am thich tng dé truyén va
nhin bdo hiéu trén mang vién thong. Bo thu phat 1900 c6é thé duogc cai dit
trong thiét bi chi. Nhu dugc thé hién trén cac hinh v&, bo thu phat 1900 bao
gdm giao dién phia mang 1902, bd ghép ndi 1904, bd truyén 1906, bd nhan
1908, bd x1r 1y tin hiéu 1910, va cac giao dién phia mang 1912. Giao dién phia
mang 1902 may bao gdm thanh phan bit ky hoic tap hop cac thanh phan dugc
1am thich tmg dé truyén hodc nhan bao hi€u trén mang vién thong khong day
hoic hiru tuyén. Bo ghép nbi 1904 c6 thé bao gém thanh phan bét ky hoic tap
hop céc thinh phin dugc 1am thich (mg d& thuén tién truyén thong hai chiéu
trén giao dién phia mang 1902. B truyén 1906 c6 thé bao gbm thanh phan bét
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ky hodic tap hop cac thanh phan (ching han, bién ddi 1én, bo khuéch dai cong
suét, v.v.) dugc lam thich Gmg d& bién ddi tin hiéu bang gdc thanh tin hiu kénh
mang dugc diéu bién thich hop dé truyén trén giao dién phia mang 1902. Bo
nhan 1908 ¢6 thé bao gdm thanh phdn bAt ky hodc tp hop céc thanh phan
(ching han, b6 bién dbi xudng, bd khuéch dai nhiéu thip, v.v.) dugc 1am thich
tng dé bién dbi tin hiéu kénh mang duoc nhan trén giao dién phia mang 1902
thanh tin hiéu bang gbc. B xtr 1y tin hiéu 1910 c6 thé bao gbm thanh phan bat
Ly hodic tip hop cac thanh phan dugc lam thich tng dé bién d6i tin hidu bang
gbc thanh tin hiéu dir liéu thich hop dé truyén thong trén (cc) giao dién phia
thiét bi 1912, hodic nguoc lai. (CAc) giao dién phia thiét bi 1912 c6 thé bao gdm
thanh phan bit ky hodc tdp hop cac thanh phan dugc 1am thich tmg dé truyén
fhéng cAc tin hiéu dit liéu gitta bd xr 1y tin hiéu 1910 va cac thanh phan trong

thiét bi chu (chéng han, hé théng xtr ly 1800, cac céng mang cuc bo (local area
network, LAN), v.v.).

Bo thu phat 1900 c6 thé truyén va nhin béo hiéu trén loai bat ky cia
phuong tién truyén thong. Theo mot s6 phuong 4n thyc hién, bd thu phat 1900
truyén va nhén bao hiéu trén phuong tién khong day. Ching han, bd thu phét
1900 c6 thé 12 bd thu phat khong diy duoc lam thich tmg dé truyén thong theo
giao thirc vién thong khong day, ching han giao thirc t& bao (ching han, tién
héa dai han (long-term evolution, LTE), v.v.), giao thitc LAN khéng day
(wireless local area network, WLAN) (chéng han, Wi-Fi, v.v.), hodc loai giao
thac khong day khac bét ky (ching han, Bluetooth, truyén théng trudng gin
(near field communication, NFC), v.v.). Theo cdc phuong 4n thuc hién, giao
dién phia mang 1902 bao gbm mot hodc nhidu anten/phan tir bic xa. Chéng
han, giao dién phia mang 1902 c6 thé bao gdm mot anten, nhiéu anten riéng ré,
hodc mang nhiéu anten dugc tao céu hinh dé truyén thong nhidu 16p, ching
han, mét ddu vio nhidu ddu ra (single input multiple output, SIMO), nhiéu dau
vda mdt diu ra (multiple input single output, MISO), nhiéu ddu vao nhiéu diu
ra (multiple input multiple output, MIMO), v.v.. Theo cac phuong an thuc hién
khac, bd thu phat 1900 truyén va nhin béo hiéu trén phuong tién hitu tuyén,
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ching han, cép cip xodn, cap ddng truc, soi quang, v.v.. Cac h¢ théng xir 1y
va/hodc cac bo thu phat cu thé c6 thé tan dung tAt ca cac thanh phin duoc thé
hién, hoic chi tip con cta cac thanh phﬁn, va c4c muc tich hop co thé thay d6i
tir thiét bi nay sang thiét bi khéc.

Fig.15 14 luu dd cta phuong phép truyén théng khéng diy. Phuong phap
bt diu & khdi 1500 vé6i viee nhan, boi UE, thong tin dinh dang khe tir BS. SFI
chi béo it nhit mot ciu hinh dinh dang khe, it nhit mot ciu hinh dinh dang khe
bao gdm cAu hinh tht nhit duoc lién két véi cac ky hiéu trong khoang thoi gian
thit nhat ctia mot khe va cAu hinh tht hai dugc lién két vé6i cac ky hiéu trong
khoang thdi gian thi hai ciia khe, cAu hinh thir nhat chi béo vi tri cla it nhit
mot ky hiéu UL va vi tri cta it nhit mot ky hiéu DL, va cu hinh tht hai chi
bdo vi tri clia it nhét mot ky hidu UL va vi trf ciia it nhét mot ky higu DL. Céu
hinh thtr nhit bao gbém it nhit mot diém chuyén mach tha nhét trong nira khe
thir nhit va cAu hinh thir hai bao gdm it nhét didm chuyén mach thi hai trong
nira khe thit hai. Phuong phép tiép tuc & khdi 1502 v6i viée truyén thong, béi
UE, phién truyén dir liéu DL hogic phién truyén dit liéu UL dua trén ciu hinh
dinh dang khe.

Fig.16 1a luu dd cua phuong phép truyén thong khong day khac. Phuong
phap bit diu & khdi 1600 v6i viéc truyén, béi BS, SFI déu UE. SFI chi béo it
nhat mot cAu hinh dinh dang khe, it nhét m&i mot cdu hinh dinh dang khe bao
gdm céu hinh thtt nhét duge lién két vai cac ky hiéu trong khoang thoi gian thi
nhat ciia mot khe va cdu hinh thir hai dugc lién két véi cac ky higu trong
khoang thdi gian thtr hai ciia khe, céu hinh thir nhét chi bdo vi trf ctia it nhét
mét ky hiéu UL va vi tri ctia it nhét mot ky hiéu DL, va cAu hinh tht hai chi
bo vi tri ciia it nhit mot ky higu UL va vi trf ciia it nhét mot ky hiéu DL. Céu
hinh thtt nhit bao gbm it nhit mot diém chuyén mach thé nhét trong nira khe
thit nhét va cAu hinh thir hai bao gdm it nhit diém chuyén mach thir hai trong
nira khe thir hai. Phuong phap tiép tuc & khéi 1602 véi viéc truyén thong, boi
BS, phién truyén dit liéu DL hoc phién truyén dit liéu UL dya trén cau hinh
dinh dang khe. ‘
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Fig.15 1a phuong phap tir khia canh UE va Fig.16 la phuong phdp tir khia
canh mang. Phuong phép tir khia canh toan bd hé théng dugc trién khai bang
cach két hop cac phuong phap trén Fig.15 va Fig.16. Hai phuong phap nay c6
thé tan dung cic tiy chon cu thé cho SFI dugc néu chi tiét trén day. Theo mot
s6 phuong 4n thuc hién, UE trén Fig.13 dugc tao cAu hinh dé trién khai phuong
phap trén Fig.15, va BS trén Fig.14 dugc tao cAu hinh dé trién khai phuong
phép trén Fig.16. UE hodc BS cling c6 thé duoc tao cdu hinh @ tin dung tuy
chon bat ky trong c4c tlty chon cu thé cho SFI dugc néu chi tiét trén day.

Mic dit phan mé ta dugc néu chi tiét, song nén hidu ring céc thay d6i khac
nhau, cac thay thé va chinh stra ¢6 thé dugc thuc hién ma khéng xa rdi tinh
thin va pham vi cia sang ché nhu dugc dinh nghia boi céc diém yéu cau bao
ho di kém. Ngoai ra, pham vi cuia sang ché s& khong bi gi6i han & cic phuong
4n thuc hién cu thé duge mo ta & day, do nguoi cb hiéu biét trung binh trong
linh vuc s& hiu tir sing ché ring cic qué trinh, may moéc, san xuét, cac hop
chét, cac phuong tién, cac phuong phap, hodc cac budc, dang c6 hodc duogc
phat trién sau, c6 thé thuc hién chic ning gén nhu giéng nhau hoac dat dugc
két qua gan nhu gidng véi cac phuong 4n thyuc hién tuong tmg duge mo ta &
day. Do vay, cac diém yéu cdu bao ho di kém s& bao gdm trong pham vi ctia né
cadc qua trinh, caic may moc, san xult, cac hop chit, cic phuong tién, cac
phuoﬁg phép, hodc céac budc.

Mot khia canh cia sang ché dé xuit phuong phép truyén thong khong day,
phuong phép bao gdm céc buéc: nhan, boi thiét bi ngudi dung, SFI tr BS;
trong d6 SFI chi bao it nhét mot ciu hinh dinh dang khe, it nh4t mdi cdu hinh
dinh dang khe bao gdm cAu hinh thir nhdt dugc lién két véi céc ky hiéu trong
khoang thoi gian thir nhét ctia mot khe va cu hinh thir hai dugc lién két véi cac
ky hiéu trong khoang thoi gian thir hai cua khe, va cAu hinh thtr nhét va ciu
hinh thir hai chi béo vi trf clia ft nhit mot kg hiéu UL va vi trf cta it nhit mot
ky hiéu DL; truyén théng, boi bd phan ngudi dung, phién truyén dit liéu DL
hodc phién truyén dit liéu UL dya trén c4u hinh dinh dang khe.
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Mbt cach tiy chon, theo mot trong cac phuong 4n thuc hign trude do chu
hinh thit nhit bao gdm it nhit mét diém chuyén mach thir nhét trong nira khe
thtr nhét va cAu hinh thir hai bao gdm it nhit diém chuyén mach thir hai trong
nira khe thit hai. _

Mt cach tiy chon, theo mdt trong cac phuong an thuc hién trude do diém
chuyén mach thtr nhit va diém chuyén mach thtt hai chi béo chuyén mach tir
huéng truyén DL dén hudng truyén UL; hozc chi béo chuyén mach tir huéng
truyén UL dén huéng truyén DL.

MOt cach tiry chon, theo mot trong cac phuong an thuc hién trude do diém
chuyén mach thir nhit va diém chuyén mach thtr hai chi bdo vi trf cia it nhét
mot ky hiéu bao v€ hodc vi tri cia mdt hodc nhiéu ky hiéu chua biét.

Mot cach tuy chon, theo mdt trong cac p‘hu’ong 4n thuc hién trugc do con
bao gém: thu dugc, bdi bd phan nguoi dﬁng, cAu hinh thit nhit va cdu hinh thir
hai tir SFI dua trén moi quan hé dinh truéc; hodc truc tiép thu dugc, boi bo
phan nguoi dung it nhét mot ciu hinh dinh dang khe tr SFL

Mot cach tuy chon, theo mdt trong cic phuong 4n thuc hién trude d6 SFI
chi bao it nhat mot cAu hinh dinh dang khe cho khe hodc nhém cac khe.

Mot cach tuy chon, theo mdt trong cac phuong 4n thuc hién trude dé mdi
khe c6 14 ky hiéu, va mbi khoang thoi gian trong cac khoang thoi gian thir nhét
va thir hai 12 7 kg hiéu.

Mt cach tiy chon, theo mét trong cac phuong an thuc hién truge do chu
hinh thtr nhit va cdu hinh tht hai c¢6 cdu hinh twong tu trong khoang thoi gian
thir nhét va khoang thoi gian thir hai.

Mot cach tiy chon, theo mot trong cac phuong 4n thuc hién trude d6 nhén
théng tin dinh dang khe bao gbm giam sat GC-PDCCH.

Mot cach tuy chon, theo mot trong cic phuong 4n thyc hién trude d6 nhén
thong tin dinh dang khe bao gdm giam sat tin hi€u diéu khién nhém chung.

Mbt cach tiry chon, theo mdt trong cac phuong 4n thuc hién truéc d6 nhan
théng tin dinh dang khe bao gbm gidm sat tin hi¢u ban tinh ching han bio hiéu
RRC.
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Mot cach tiiy chon, theo mot trong cac phuong 4n thyc hién trude d6 thong
tin dinh dang khe chi bdo mdt trong cac cAu hinh duogc luu trit bsi bd phin
ngudi dung. '

Mot cach tity chon, theo mot trong cdc phuong an thuc hién trudc doé
phuong iahép con bao gdm nhén bao hiéu x4c dinh cac chu hinh.

Mot cach tiy chon, theo mot trong cac phuong 4n thyc hién trude d6 thong
tin dinh dang khe nhan dugc dé cap dén dinh dang hodc cic dinh dang trong
moOt hodc ca hai bang thr nhét va thi hai, bang thir nh4t chtra cac dinh dang khe
c6 khoang thoi gian 7 ky hiéu dé st dung khi tao cAu hinh khoang thoi gian thir
nhét va thir hai ctia khe va bang thit hai chia cdc dinh dang khe ¢6 14 ky hi¢u
dé str dung trong viéc tao cAu hinh toan bo khe.

M6t cach tiry chon, theo mét trong cac phuong 4n thuc ﬁién trudc do6 thong
tin dinh dang khe nhan dugc chi bao réng dinh dang la th‘béng thtr nhét, hoic
chi béo rang dinh dang 1a tr bang thir hai.

Mot cach tiry chon, theo mét trong cac phuong 4n thuc hién trudc do thong
tin dinh dang khe nhdn duogc dé cap dén dinh dang trong bang chira cac dinh
dang khe c6 chuyén mach dua trén 7 ky hiéu va ciling chira cic dinh dang khe
co chuyén mach dua trén 14 ky hiéu.

Mot cach tiry chon, theo mot trong cac phuong 4n thuc hién trude d6 thong
tin dinh dang khe nhédn dugc chi b4o dinh dang cho khoang thoi gian thir nhét,
va chi bao dinh dang cua khoang thoi gian thir hai gidng nhu dinh dang cho
khoang thoi gian thtr nhit.

Mot cach tiy chon, thong tin dinh dang khe nhan dugc chi bao dinh dang
cho khoang thoi gian thir nhét, va chi bao dinh dang ctia khodng thoi gian thir
hai 13 phan xa ctia dinh dang cho khoang thoi gian thtr nhét.

Khia canh khac cta sang ché dé xuét thiét bi ngudi ding bao gbm bd xit 1y
va bd nhé dugc tao cAu hinh d& trién khai cac phuong phép nhu dugec moé ta &
day.

Khia canh khéc cua sang ché @& xuét phuong phép truyén thong khong day,
phuong phép bao gbm: truyén, béi BS, SFI dén thiét bi nguoi dung; trong d6
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SFI chi béo it nhit mdt cAu hinh dinh dang khe, it nhit m&i cAu hinh dinh dang
khe bao gdm ciu hinh thi nhét duoc lién két vé6i cac ky hiéu trong khoang thoi
gian th nhit ctia mot khe va chu hinh thir hai dugc lién két vé6i cac ky hiéu
trong khoang thoi gian thtr hai cta khe, va chu hinh thir nhét va cél} hinh th
hai chi béo vi tri ctia it nhét mot ky hiéu UL va vi tri cia it nhat mét ky hiéu
DL; truyén thong, boi BS, phién truyén dir liéu DL hogc phién truyén dir liéu
UL dya trén ciu hinh dinh dang khe.

Mot cach tiy chon, theo mot trong cdc phuong 4n thuc hién trude do cAu
hinh thir nhit bao gdm ft nhit mot diém chuyén mach th nhét trong nira khe
thtr nhét va cAu hinh thé hai bao gdm it nhit diém chuyén mach thir hai trong
ntra khe thir hai.

Mot cach tiy chon, theo mdt trong cic phuong 4n thuc hién trude do diém
chuyén mach tht nhét and diém chuyén mach thit hai chi bdo chuyén mach tir
huéng truyén DL dén hudng truyén UL; hoic chi bdo chuyén mach tir huéng
truyén UL dén huéng truyén DL.

Mot cach tiy chon, theo mot trong cac phuong 4n thuc hién trude dé diém
chuyén mach thir nhét va didm chuyén mach tht hai chi bdo vi tri cua it nhét
mdt ky hiéu béo vé hodc vi trf cia mot hoac nhiéu ky hiéu chua biét.

MBbét cach tiy chon, theo mdt trong cdc phuong én thyuc hién trudc do6 ciu
h_‘mh thtr nhit va ciu hinh th hai tir SFI dua trén mébi quan hé dinh truéc.

Mot cach tiy chon, theo mdt trong cac phuong an thyc hién trude d6 SFI
chi bao it nhat mot cAu hinh dinh dang khe cho khe hodc nhém céac khe.

Mot cach tiy chon, theo mdt trong cac phuong an thuc hién trude d6 mbi
khe c6 14 ky hiéu, va mdi khoéng thoi gian trong cac khoang thoi gian thir nhét
va thir hai 1a 7 ky hiéu.

M6t cach tiy chon, theo mét trong cac phuong én thuc hién trudc dé cAu
hinh tht nhat va cAu hinh tht hai c6 cu hinh tuong tu trong khoang thoi gian
thir nhit va khoang thoi gian thir hai.

Mot cach tiy chon, theo mot trong cac phuong én thuc hién trude do truyén

théng tin dinh dang khe bao gbm truyén GC-PDCCH.
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Mot cach tiy chon, theo mot trong cac phuong an thyuc hién trude do truyén
thong tin dinh dang khe bao gdm truyén tin hidu diéu khién nhém chung.

Mot cach tiy chon, theo mét trong cac phuong 4n thuc hién trude do truyén
thong tin dinh dang khe bao gdm truyén tin hiéu ban tinh ching han bao hiéu
RRC. |

Mot cach tuy chon, theo mdt trong cdc phuong 4n thyuc hién trude d6 thong
tin dinh dang khe chi bdo mot trong céc cdu hinh duoc lru trit bdi bd phan
ngudi dung.

Mot cach tuy chon, theo mét trong cic phuong an thyc hién trude do
phuong phép con bao gdbm truyén»béo hidu xéc dinh cac ciu hinh.

Mot cach tiy chon, theo mét trong cac phuong an thyc hién truéc do SFI
duoc truyén dé cap dén dinh dang hodc cac dinh dang trong mot hodc ca hai
bang thir nhit va thr hai, bang thi nhét chira cic dinh dang khe c6 khoang thoi
gian 7 k¥ hiéu dé sir dung khi tao cAu hinh khoang thoi gian thir nhét va thir hai
cua khe va bang thir hai chtra cac dinh dang khe c6 14 ky hi€u dé sir dung khi
tao cAu hinh toan bo khe.

Mot cach tuy chon, theo mét trong cac phuong an thuc hién truéc do SFI
duoc truyén chi béo rang dinh dang tir bang thi nhéat, hodc chi bao ring dinh
dang tir bang thir hai.

Mot cach tuy chon, theo mot trong cac phuong 4n thuc hién. truée do SFI
duoc truyén dé cap dén dinh dang trong bang chira céc dinh dang khe co
chuyén mach dua trén 7 ky hiéu va ciing chtta cic dinh dang khe c6 chuyén
mach dua trén 14 ky hiéu.

Mot cach tuy chon, theo mét trong cac phuong 4n thyc hién truéc d6 SFI
dugc truyén chi bdo dinh dang cho khoang thoi gian thar nhét, va chi bao dinh
dang cia khoang thoi gian th{r hai gidng nhu dinh dang cho khoang thdi gian
thir nhat.

Mot cach tuy chon, theo mdt trong cic phuong an thuc hién truée d6 SFI

dugc truyén chi bao dinh dang cho khoang thoi gian thi nhét, va chi bao dinh
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dang ctia khoang thoi gian thir hai 1 phan xa cta dinh dang cho khoang thoi
gian thr nhit.

Khia canh khac cua sang ché dé xuét BS bao gém b6 xir Iy va bd nhé duge
tao cAu hinh dé trién khai cac phuong phap nhu duge mé ta & day.

Nhiéu cai bién va thayrthé ctia sang ché 1 kha thi khi xem xét cac dé xuit
trén day. Do vy nén hiéu réngrtrong pham vi cta cic diém yéu ciu bao ho di

kém, sang ché c6 thé dugc trién khai khac so véi dugec mo ta cu the & day.
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YEU CAU BAO HO

1. Phuong phap truyén thong khong day, trong d6 phuong phéap bao gdm cac
budc:

nhan, bdi thiét bi ngudi dung (user equipment, UE), thong tin dinh dang khe
(slot format information, SFI) tir tram co s& (base station, BS); trong d6 SFI chi
b4o it nhat mot SFL, mdi thong tin trong it nhat mot SFI bao gém ciu hinh tht
nhét duoc lién két véi cac ky hiéu trong ntra thir nhit ctia khe va cau hinh tht
hai duoc lién két v6i cac ky hiéu trong ntra thit hai cta khe, cAu hinh thtr nhét
chi béo vi tri ctia it nhat mot ky hiéu lién két 1én (uplink, UL) va vi tri cia it
nhat mot ky hiéu lién két xubng (downlink, DL), va céu hinh thir hai chi bao vi
tri cda it nhat mot ky hiéu duong 1én va vi tri cua it nhat mot ky hiéu DL; va

truyén thong, bang UE, phién truyén dir liéu duong xubng hodc phién
truyén dir liéu UL dua trén cAu hinh dinh dang khe;

trong dé cau hinh tht nhit bao gdm it nhat mot diém chuyén mach thir nhat
trong nira thi nhat cta khe va cAu hinh tht hai bao gdm it nhit diém chuyén
mach tht hai trong nura th(r hai cua khe; va

trong d6 cu hinh tht nhat trong ntra thir nhat cua khe giéng nhu céu hinh

thr hai trong nura tht hai cua khe.

2. Phuong phép theo diém 1, trong d6 modi diém trong diém chuyén mach thi
nhit va diém chuyén mach tht hai chi bao chuyén d6i tir huéng truyén DL sang
huéng truyén UL; hodc moi diém trong diém chuyén mach tha nhat va diém
chuyén mach the hai chi bdo chuyén déi tir huéng truyén UL sang hudéng

truyén DL.
3. Phuong phép theo diém 2, trong d6 diém chuyén mach thu nhit va diém
chuyén mach thir hai chi bao vi tri cua it nhét mot ky hiéu bao v¢ hodc vi tri cua

mdt hodc nhiéu ky hiéu khong duge biét.

4. Phuong phap theo diém 1, trong d6 phuong phap con bao gom:
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thu duoc, bang UE, cdu hinh tht nhét va cau hinh thir hai tr SFI dua trén

mbi quan hé dinh trudce.
5. Phuong phép theo diém 1, trong d6 mdi thong tin trong it nhat mot SFI ¢6

dinh dang tu tap hop dinh dang bao g61n it nhat mot trong céc dinh dang cua

bang sau:
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trong d6 ky hiéu dugc nhan dién nhu 1la “UKWN” dugc ghi dé boi ky hi¢u
DL hodc ky hiéu UL bang bao hiéu dong.

trong do ky hiéu dugc nhan dién nhu 1a “UKWN” c6 thé duoc ghi de boi ky
hiéu DL hoic ky hiéu UL bing bao hi¢u dong,

6. Thiét bi nguoi ding (user equipment, UE) bao gom:

it nhat mot bd xur Iy duoc tao cAu hinh dé:

nhan SFI tir BS; truyén thong phién truyén dit liéu DL hodc phién truyén

dir liéu UL dua trén it nhét mot SFI;

bo nhd dugc ghép ndi voi it nhat mot bo xu ly;

trong do SFI chi bao it nhat mot SFI, mdi thong tin trong it nhat mot SFI
bao gém ciu hinh thir nhat dugc lién két véi cac ky hiéu trong nia thir nhat cta
khe va cAu hinh tht hai duoc lién két v6i cc ky hiéu trong ntra thir hai cta khe,
cAu hinh tht nhat chi bdo vi tri cta it nhéat mot ky hiéu UL va vi tri cua it nhét
mot ky hiéu DL, va céu hinh thtr hai chi bao vi tri ctia it nhat mot ky hiéu UL
va vi tri cua it nhat mot ky hi¢u DL;

trong d6 céu hinh thi nhit bao gdm it nhit mot diém chuyén mach tha nhat
trong nua thr nhét cta khe va cAu hinh tht hai bao gdm it nhét diém chuyén
mach tht hai trong ntra thtr hai cua khe; va

trong d6 céu hinh thu nhét trong nira thir nhét ctia khe gidng nhu cau hinh

tha hai trong nua thu hai cua khe.

7. Thiét bi ngudi dung theo didm 6, trong d6 mdi diém trong diém chuyén
mach tha nhat va diém chuyén mach tht hai chi bao chuyén doi tr hudéng
truyén DL sang huéng truyén UL; hodc mdi diém trong diém chuyén mach thir
nhét va diém chuyén mach th hai chi bao chuyén dbi tir hudéng truyén UL to

huéng truyén DL.
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8. Thiét bi nguoi dung theo diém 7, trong d6 diém chuyén mach tht nhét va
diém chuyén mach thur hai chi bdo vi tri cua it nhéat mot ky hiéu bao vé hoac vi

trf cia mot hodc nhidu ky hiéu khong duoc biét.

9. Thiét bi nguoi dung theo diém 6, it nhat mot b xr ly con dugc tao cu hinh
dé thu duoc cAu hinh tht nhét va cdu hinh thtr hai tir SFI dua trén moi quan hé

dinh trudc.

10. Thiét bi nguoi dung theo diém 6, trong do it nhét mot bo xtr ly dugc tao céu
hinh dé nhan SFI bao gém giam sat mot trong cac tham s6 sau:

kénh diéu khién lién két xudng vat Iy chung nhom (group common
physical downlink control channel, GC-PDCCH);

tin hiéu diéu khién chung nhém; hodc

tin hiéu ban tinh.
11. Thiét bi nguoi dung theo diém 6, trong d6 mdi thong tin trong it nhét mot

SFI ¢6 dinh dang tir tp hop dinh dang bao gdm it nhat mot trong cic dinh dang

clia bang sau:
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trong do ky hiéu dugc nhan dién nhu la “UKWN” duoc ghi dé bsi ky hicu
DL hoic ky hiéu UL bang béao hiéu dong.

trong do ky hiéu dugc nhan dién nhu [a “UKWN” ¢6 thé duoc ghi dé boi ky
hiéu DL hodc ky hiéu UL bang bao hiéu dong.

12. Phuong phap truyén thong khong day, trong d6 phuong phap bao gbm cac
budc:

truyén, boi BS, SFI dén UE;

trong d6 SFI chi béo it nhit mot SFI, mdi thong tin trong it nhat mot SFI
bao gém cau hinh thir nhét duge lién két v6i cac ky hiéu trong nira thir nhit ctia
khe va cu hinh tht hai duoc lién két véi cac ky hiéu trong ntra thit hai cua khe,
cAu hinh thtr nhét chi bao vi tri cua it nhat mot ky hiéu UL va vi tri cua it nhét
mot ky hiéu DL, va cu hinh thir hai chi béo vi trf ctia it nhat mot ky hiéu UL
va vi trf cua it nhdt mot ky hidéu DL; va

truyén thong, boi BS, phién truyén dir liéu DL hoac phién truyén dt liéu UL
dua trén ciu hinh dinh dang khe;

trong d6 cdu hinh thir nhat bao gbm it nhit mot diém chuyén mach thu nhét
trong ntra thir nhét cta khe va cAu hinh tht hai bao gbm it nhat diém chuyén
mach thir hai trong ntra thu hai cia khe; va

trong d6 ciu hinh thtr nhat trong nira thir nhét cta khe gidng nhu cau hinh

thtr hai trong ntra thur hai cta khe.

13. Phuong phép theo diém 12 trong d6 mdi diém trong diém chuyén mach thu
nhat va diém chuyén mach thi hai chi béo chuyén déi tir huéng truyén DL sang
huéng truyén UL; hodc mdi diém trong diém chuyén mach thtr nhat va diém
chuyén mach thir hai chi bao chuyén déi tr hudng truyén UL sang hudng

truyén DL.
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14. Phuong phap theo diém 13, trong d6 mdi diém trong diém chuyén mach thu
nhét va diém chuyén mach tht hai chi béo vi tri ctia it nhat mot ky hiéu bao vé

hodc vi tri cua mdt hodc nhiéu ky hi¢u khong duoc biét.

15. Phuong phép theo diém 12, trong d6 SFI chi béo it nhat mot SFI d6i khe

hodc nhom khe.

16. Phuong phap theo diém 12 trong d6 hoat dong truyén SFI bao gdm budc
truyén tham so bét ky trong s cac tham sb sau:

GC-PDCCH.

tin hiéu diéu khién chung nhém;

tin hiéu ban tinh; hoac

b4o hiéu diéu khién tai nguyén vo tuyén (Radio Resource Control, RRC).

17. Phuong phép theo diém 12, trong d6 mdi thong tin trong it nhat mot SFI ¢6
dinh dang tu tap hop dinh dang bao gé)m it nhat mot trong cac dinh dang cua

bang sau:
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trong do ky hiéu dugc nhan dién nhu 1la “UKWN” dugc ghi de boi ky hiéu
DL hodc ky hiéu UL bang bao hiéu dong.

trong d6 ky hidu duge nhan dién nhu 1a “UKWN” ¢6 thé dugc ghi d& bang
ky hiéu DL hoc ky hiéu UL bang béo hiéu dong.

18. Tram co sé (base station, BS) bao gom:

it nhat mot bo xt 1y va bd nhd dugc ghép ndi véi it nhat mot by xur 1y, it
nhat mot bd xir Iy va b nh¢ duogc tao cAu hinh dé:

truyén SFI dén UE;

trong do SFI chi bao it nhat mot SFI, mdi thong tin trong it nhat mdt SFI
bao gdm céu hinh tha nhét duoc lién két véi cac ky hiéu trong ntra thi nhét caa
khe va ciu hinh tht hai duoc lién két vai cac ky hiéu trong nua thtr hai cua khe,
cAu hinh tht nhét chi bao vi trf cta it nhit mot ky hidu UL va vi tri cta it nhat
mot ky hiéu DL, va c4u hinh thir hai chi bao vi tri cta it nhat mot ky hiéu UL
va vi tri cua it nhat mot ky hiéu DL; va

truyén thong phién truyén dir liéu DL hogc phién truyén dit liéu UL dua trén
cAu hinh dinh dang khe;

trong d6 cdu hinh tht nhét bao gdm it nhat mot diém chuyén mach thtr nhat
trong ntra thr nhit cta khe va cdu hinh tht hai bao gdm it nhat diém chuyén
mach thtr hai trong nira th(r hai cua khe; va

trong dé céu hinh thu nhét trong ntra thi nhét cta khe gidng nhu cau hinh

thtr hai trong ntra thtr hai cia khe.

19. Tram co s& theo diém 18 trong d6 mdi diém trong diém chuyén mach thu
nhat va diém chuyén mach thi hai chi bao chuyén déi tir huéng truyén DL sang
hudéng truyén UL: hoic mbi diém trong diém chuyén mach tht nhit va diém
chuyén mach thi hai chi bédo chuyén dbi tr huéng truyén UL sang huéng

truyén DL.
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20. Tram co sé theo diém 19, trong do mdi diém trong diém chuyén mach thu
nhét va diém chuyén mach thtr hai chi bao vi tri cua it nhat mot ky hiéu bao vé

hodc vi tri ciia mdt hodc nhiéu ky hiéu khong duoc biét.

21. Tram co sé theo diém 18, trong d6 SFI chi bdo it nhit mot SFI cho khe

hodc nhom khe.

22. Tram co s6 theo diém 18, trong d6 tram co s¢ dugc tao cAu hinh dé truyén
SFI bang cach truyén mot trong cac tham s6 sau:

GC-PDCCH;

tin hiéu diéu khién chung nhém;

tin hiéu ban tinh; hodc

bao hiéu RRC.
23. Tram co s& theo diém 18, trong d6 moi thong tin trong it nhat mot SFI c¢o

dinh dang tu tap hop dinh dang bao gﬁ”)m it nhat mot trong cac dinh dang cua

bang sau:
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trong d6 ky hiéu dugc nhan dién nhu la “UKWN” dugc ghi de boi ky hi¢u
DL hoac ky hiéu UL béng bao hiéu dong.

trong d6 ky hiéu duoc nhan dién nhu la “UKWN” c6 thé duoc ghi de bi‘mg
ky hiéu DL hoac ky hiéu UL bang béo hiéu dong.
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