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Linh vuc k§ thuit dwogc dé cap

Sang ché dé cap dén mang truyén théng khong day, va cu thé @& cap dén mang
truyén théng khong diy da ting trong d6 bo thiét bi ngudi sir dung duoc phuc vu béi

cac nut truy cap c6 ving dich vu dia 1y chdng lap.
Tinh trang k§ thuit ciia sang ché

Tiéu chuin vién théng phat trién l4u dai (Long Term Evolution-LTE) sir dung cach
ghép kénh phan chia theo tan sé tryc giao (OFDM) trong lién két xubng va OFDM phat
rong-bién d6i Fourier roi rac (DFT) trong lién két 1én. Lién két xubng chi cic cude
truyén tir tram co s& vO tuyén dén bo thiét bi nguoi st dung boi tram co s6, trong khi d6
lién két 1én chi cude truyén tir bo thiét bi nguoi sir dung dén tram co s6. Trong hé théng
OFDM, dit liéu duoc giri ddng thoi qua nhém tin sb séng mang phu tryc giao. Do d6,
ngudn vat 1y lién két xubng LTD co s& c6 thé dwoc xem 14 ludi tin sb thoi gian nhu
dugc minh hoa trén Fig.1, trong d6 mdi phan tir cia ngudn tuong tng véi séng mang

phu OFDM trong subt mot khoang k¥ hiéu OFDM.

Trong mién thoi gian, cude truyén lién két xubng LTE dugc t6 chirc thanh cac
khung v tuyén c6 khoang thoi gian 10ms. M3i khung v6 tuyén bao gdm 10 khung nhé
c6 kich thuéc bang nhau 13 chidu dai Tihung phu = 1ms, nhur duoc minh hoa trén Fig.2.

Hon nita, sy phan bd ngudn trong LTE thuong dugc mé ta vé khéi ngudn, trong
d6 khdi ngudn twong tng véi mot khe (0,5ms) trong mién thoi gian va 12 song mang
phu lién k& trong mién tin s8. Cac khéi ngudn duoc danh sb trong mién tin s, bit ddu
tir 0 tir mot dau cia dai thong hé thdng.

Viéc gdp song mang

Chuin LTE Rel-8 duoc sir dung gan ddy hd trg dai théng 1én t&éi 20MHz. Tuy
nhién, & dép tng yéu cdu cai tién vé& Vién thong di dong quéc t& IMT, Dy 4n dbi tac

thé hé 3 (3rd Generation Partnership Project-3GPP) da khéi tao trén LTE Rel-10. Mot
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muc dich ctia LTE Rel-10 13 hd tro dai thong 16n hon 20MHz, mic du mong muén LTE
Rel-10 tré lai twong thich v6i LTE Rel-8, bao gdm tinh tuong thich phd. Do d6, séng
mang LTE Rel-10 ma rong hon 20MHz xuét hién 13 s6 luong song mang LTE cho thiét
bi dau cudi LTE Rel-8. Mbi song mang nay c6 thé dugc goi 1a Séng mang thanh phan
(CO).

Cu thé, d6i véi cc img dung LTE Rel-10 sém, c6 thé hi vong ring s& c6 s luong
nhé thiét bi dau cudi c6 kha ning Rel-10 so v&i nhiéu thiét bi dau cudi ké thira LTE. Do
d6, cling mong mudn dam bao ring viéc sir dung hiéu qua séng mang rong bai cac thiét
bi dau cudi ké thira. Tt 13, c6 thé su dung cac séng mang noi thiét bj dau cudi ké thira
c6 thé dugc 1ap lich trong tit ca cac phan cta khéng gian tin s LTE Rel-10 dai tAn
rong. Céach don gian dé thuc hién duoc didu nay la nho viéc gép séng mang. Viéc gbp
soéng mang c6 nghia 13 thiét bi dAu cubi LTE Rel-10 c6 thé nhan nhidu song mang thanh
phin, trong ¢6 mdi séng mang thanh phin c6 thé c6 cling cAu tric nhu séng mang Rel-
8. Trong cAu triic Rel-8, tat ca tin hi€u Rel-8, vi du tin hiéu déng b hoa so cép va thi

cap, tin hiéu tham chi€u, va thong tin hé thong dugc truyén trén mdi séng mang.

Viéc gop soéng mang dwgc minh hoa trén Fig.3. Nhu duoc thé hién trong ban mé
t4 ndy, nim séng mang thinh phan tir CC1 dén CC5, mbi chung ¢6 dai théng 20MHz c6
thé duoc gop lai dé cung cip kénh c6 dai thong gdp 1a 100MHz. Méc du dugc minh hoa
trén Fig.3 13 1ién k& v& tan sb nhung phai hiéu rang cac séng mang thanh phan ma khéng

lién ké vé tan sb co thé dugc g0p lai dé tao ra kénh dai thong tang.

S6 lugng song mang thanh phin gop, cling nhu dai thong cua séng mang thanh
phén riéng 18, c6 thé khac nhau ddi voi lién két 1én va lién két xubng. Trong cAu hinh
d6i ximg, s6 lugng song mang thanh phn trong lién két xudng va lién két 1én 13 nhu
nhau. Trong cdu hinh khong d6i xtmg, sb luong séng mang thanh phan trong lién két
1én khac véi sb luong séng mang thanh phan trong lién két xudng. Piéu quan trong 1a
phai Iiru ¥ rang s6 luong soéng mang thanh phan dugc tao ciu hinh trong vung phud séng
6 c6 thé khac véi sb luong séng mang thanh phan dugc thay boi thiét bi diu cudi. Thiét
bi dAu cubi co thé, vi du hd tro séng mang thanh phan lién két xubng nhiu hon so véi
séng mang thanh phan lién két 1én, mic du mang cung cap cung s6 luong song mang

thanh phan lién két 1én va lién két xudng.
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Trong subt thoi gian truy cdp ban déu, thiét bi diu cudi LTE Rel-10 c6 thé hoat
dong theo cach tuong ty nhu thiét bi dau cudi LTE Rel-8. Sau khi két néi thanh cong
vao mang, b thiét bi nguoi sir dung c6 thé, tiy thude vao dung lugng cia nd6 va dung
luong cia mang, dugc tao cAu hinh dé sir dung cac séng mang thanh phan khac trong
lién két 1én va lién két xubng. Chu hinh ndy dwa vao cudc truyén tin hiéu didu khién
ngudn khong day (Radio resource control (RRC)): Do lwong truyén tin hiéu 16n va tde
d6 trong dbi cham ctia cude truyén tin higu RRC, didu mong mudn 14 bo thiét bi nguoi
sir dung c6 thé dugc tao cau hinh dé xir Iy nhidu séng mang thanh phan, mic du khong
phai tht ca chiing ddu 6 thé dugc sit dung tai thoi gian nhat dinh bt ky. Néu bé thibt bi
nguoi st dung duoc tao c4u hinh d& st dung nhiéu séng mang thanh phan, phai kiém
soét tit c4 song mang thanh phan lién két xudng d6i v4i cac kénh diéu khién, vi du Kénh
diéu khién lién két xudng vét 1y (Physical Downlink Control Channel - PDCCH) va
Kénh chia sé lién két xudng vét Iy (Physical Downlink Shared Channel - PDSCH). Biéu
nay doi hoi bo thiét bi ngudi sir dung hd tro dai thong may thu rong hon, téc d6 ldy miu

cao hon, nén c6 thé dan dén tiéu thu dién ning 16n hon.

bé khéc phuc céac van dé ndy, LTE Rel-10 hd tro ca cAu hinh va su kich hoat cua
cac soéng mang thanh phan. Bo thiét bi ngudi sir dung c6 thé chi kiém soét céc song
mang thanh phz‘?m duoc tao cdu hinh va kich hoat cho PDCCH va PDSCH. Do su kich
hoat ndy dua vao cc phan tir didu khién cia sy didu khién truy cdp trung binh (Medium
Access Control - MAC), ma nhanh hon cudc truyén tin hiéu RRC, kich hoat/khtr kich
hoat c6 thé dugc dua vao s lwong song mang thanh phin ma hién dugc yéu clu dé dap
{ing toc d dit liéu cAn tai thoi diém nhit dinh. Sau khi s6 luong 16n dit liéu dén, nhidu
séng mang thanh phan c6 thé dugc kich hoat va sir dung cho cudc truyén dit liéu, va sau
d6 dugc khir kich hoat khi khong can nita. Trong hau hét cac truong hop, tit ca nhung
khong phai mot séng mang thanh phan, cu thé séng mang thanh phén so cép (DL PCC)‘,
c6 thé dwoc khir kich hoat. Do d6, su kich hoat cung cip kha ning ciu hinh nhiéu song
mang thanh phan nhung chi kich hoat ching trén co s& can thiét. Phin 16n thoi gian,
thiét bi d4u cudi c6 mot hodc rat it nhat song mang thanh phén duoc kich hoat, c6 kha

nang din dén dai théng thu thdp hon va do d6 su tidu thu pin thip hon.
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Su 1ap lich biéu ctia séng mang thanh phin dugc thuc hién trén PDCCH thong qua
su gan lién két xudng. Thong tin diéu khién trén PDCCH dugc dinh dang 1a thong diép
ciia Thong tin diéu khién lién két xudng (DCI). Trong LTE Rel-8, b thiét bi ngudi st
dung chi hoat ddng véi mot séng mang thanh phan lién két xudng va mot song mang
thanh phan lién két 1én. Do d6, sy lién két giita chi dinh lién két xubng, cho phép lién
két 1én va séng mang thanh phén lién két xudng va lién két 1én twong ung tré nén don
gidn. Trong LTE Rel-10 phai phén biét hai ché d6 caa viéc gbp song mang. Truong hop
thir nhét rat gibng véi hoat dong ciia nhidu thiét bi d4u cudi Rel-8. Chi dinh lién két
xudng hoic cho phép lién két 1én trong théng diép DCI dugc truyén trén séng mang
thanh phéan hogc 14 hop 16 d6i véi chinh séng mang thanh phan lién két xudng hoic 1a
d6i v&i song mang thanh phan lién két 1én (hoic 1a qua lién két diic trung 6 hodc dic
trung thiét bi du cudi). Ché d6 hoat dong thir hai tdng cuong thong diép DCI véi Truong
chi thi séng mang (Carrier Indicator Field - CIF). DCI chtra chi dinh lién két xudng véi
CIF hop 1 d6i véi séng mang thanh phan lién két xubng d6 dugc chi thi véi CIF va DCI
chira sy cho phép lién két 1én véi CIF hop 18 dbi véi séng mang thanh phén lién két 1én

duoc chi thi.
&— Ban chit k¥ thuit ciia sang ché

Mot s6 phwong 4n d& xudt phwong phép thuc hién viée g0p song mang trong dai
tan trong mang khong day da ting bao gdm nut mang vé tuyén thir nhit ma st dung
séng mang thanh phan thir nhat trong dai tin s6 thi nhit va nut mang vo tuyén thi hai
ma sir dung séng mang thanh phan thit hai trong dai tan sb thir nhit. Céc phuong phap
nay bao gém xac dinh kha nang nhan dé)ng thoi dit liéu cua bd thiét bi nguoi st dung
dugc dit bén trong ving phil séng chdng cia cic nit mang vo tuyén trén song mang
thanh phan th& nhat tir nit mang v6 tuyén thir nhét va trén séng mang thanh phn thi
hai tir niit mang v6 tuyén tht hai, va truyén dit liéu thit nhit dén bo thiét bi nguoi s
dung tir nat mang v6 tuyén thi nhit bang cach sir dung séng mang thanh phan tht nhét
d6ng thoi v6i niit mang vo tuyén thir hai truyén dit lidu thtr hai dén b6 thiét bi nguoi st
dung bang cach sir dung séng mang thanh phén thi hai dap lai dé xac dinh ring b thiét

bi ngudi st dung c6 kha ning nhin ddng thoi dit lidu trén soéng mang thanh phén thé
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nhit tir nit mang v6 tuyén thir nhat va trén song mang thanh phan thtr hai tir nat mang
v6 tuyén thit hai.

Phuong phép c6 thé con bao gdbm budc nhén dit lidu ciu hinh tai nut mang Xac
dinh niit mang vo tuyén thi nhit xac dinh nit mang vo tuyén thir hai va song mang thanh
phén tht hai. Dit liéu cdu hinh thit nht c6 thé dugc nhén tir eNodeB trong mang phat

trién lau dai, nit quan 1y mang hodc nit cau hinh.
Nut mang thir hai c6 thé bao gom dau vo tuyén tir xa, tram co s& hoic role.

Séng mang thanh phéan thir nhét va séng mang thanh phan tht hai c6 thé c6 dai
thong gbp 16n hon 20MHz.

Séng mang thanh phan tht nhét c6 thé bao gdm song mang thanh phdn 20MHz
thir nhét trong dai tin sb thi nhét va song mang thanh phan thi hai c6 thé bao gdm séng
mang thanh phan 20MHz thi hai trong dai tin sb thi nhat.

Trong mdt sb phuong 4n, séng mang thanh phan thir nhét c6 thé bao gdm song
mang thanh phin Rel-8 ctia 3GPP thit nhit cua dai thong kénh 1.4, 3, 5, 10, 15 hoiic
20MHz trong dai tan sd thir nhét va séng mang thanh phan thi hai c6 thé bao gdm song
mang thanh phan Rel-8 ctia 3GPP thit hai cua song mang thanh phan dai thong kénh 1.4,
3, 5, 10, 15 hoiic 20MHz trong dai thong tin s6 thir nhét.

Nt mang v6 tuyén thir nhit c6 thé dwoc tao cAu hinh dé truyén dit liéu dén bo thiét
bi ngudi sir dung bang cach st dung so d6 didu bién ghép kénh phan chia theo tin sb
tryc giao (OFDM) ma sir dung ky hiéu OFDM véi tién t6 vong thtr nhit c6 thoi gian
tién t6 vong xac dinh trude thi nhit va nat mang vO tuyén thir hai ¢6 thé duoc tao ciu
hinh d truyén dit liéu dén bo thiét bi ngudi st dung bang cach sit dung ky hiéu OFDM
véi tién t6 vong thir hai ¢6 thoi gian tidn t6 vong x4c dinh trudc thit hai. Chénh léch thoi
gian dén tai bo thiét bi nguoi st dung d6i v6i cude truyén tir nat mang vo tuyén thir nhét
va niit mang v6 tuyén thr hai c6 thé 16n hon phan nho hon cta thoi gian tién t6 vong
thtr nhat va thi hai.

Viéc xac dinh kha nang nhan déng thoi dit liéu ctia bd thiét bi ngudi st dung trén
séng mang thanh phan thtr nhit tir nit mang vo tuyén thu nhit va trén song mang thanh

phén thit hai tir nlit mang v6 tuyén thit hai c6 thé bao gdm nhan dit liéu cAu hinh thit hai
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tir bo thiét bi ngudi sir dung. Dir liéu cAu hinh thi hai ¢6 thé x4c dinh kha ning nhén
d6ng thoi dit liéu cta bo thiét bi nguoi sir dung trén cac tAn sb song mang trong dai tin

tir ca hai ntt mang nit mang v6 tuyén thir nhat va thi hai.

Dit liéu cAu hinh tht hai c6 thé dinh 13 sd luong ctia bd xu 1y bién dbi Fourier

nhanh duogc bao gém trong b thiét bi ngudi sit dung.

Dit liéu cau hinh thir hai ¢6 thé dinh 16 mirc chénh 1éch thoi gian t8i da cia cac tin
hiéu nhén tir séng mang thanh phan thir nhat va thir hai ma b thiét bi ngudi st dung c6
khd ndng xtr Iy.

Kha ning xac dinh cua thiét bj ddu cubi khong day c6 thé dugc truyén tin hidu dén
nat vo tuyén mang thir ba, vi du nat dich dé thwe hién chuyén giao.

Viéc xac dinh kha nang nhan di liéu d(‘A)ng thoi cia bo thiét bi nguoi st dung trén
séng mang thanh phén th hai tir ntit mang vo tuyén thir hai c6 thé bao gdm phén tich
hiéu qua nhancua b thiét bi ngudi sir dung. '

Viéc phén tich hiéu suit thu ctia bo thiét bi ngudi st dung c6 thé bao gdm truyén
dit lidu ddng thoi dén b thiét bi ngudi sir dung tir nit mang v6 tuyén thir nhit bing cach
sir dung s6ng mang thanh phéan thir nhét va truyén dit liéu dén b6 thiét bi nguoi sir dung
tir it mang vo tuyén thir hai bang cach sir dung séng mang thanh phén thi hai, va phan

tich hiéu sut thu cia bd thiét bi ngudi st dung dép lai cude truyén ddng thoi.

Viéc phan tich hi¢u suét thu cua bd thiét bi nguoi st dung co thé bao gém truyén
dit liéu dén bo thiét bj nguoi sir dung tir chi nut mang vo tuyén thir nhit bing cach sir
dung ca séng mang thanh phén thir nhit va séng mang thanh phén thir hai, va so sanh
hiéu suét thu ctia bd thiét bi ngudi sir dung dap lai cudc truyén ddng thoi tir ca mit mang
v6 tuyén thir nhit va thi hai ciia bo thiét bi ngudi st dung dép lai cude truyén tir chi nit

mang vo tuyén th nhét.

Viéc phan tich hiéu suit thu ctia bd thiét bi ngudi sir dung c6 thé bao gdm phan
tich sy dap lai caa bo thiét bi nguoi sit dung d6i véi yéu cdu ARQ lai.

Viéc xac dinh kha nang nhan dir liéu déng thoi cia bo thiét bi nguoi su-dung trén
séng mang thanh phan thir nhét tir niit mang v6 tuyén thir nhat va trén séng mang thanh

phan th hai tir nlit mang v6 tuyén thir hai c6 thé bao gdm xac dinh ring bd thiét bi
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ngudi st dung c6 thé thuc hién ca viée g0p song mang ban trong va gép séong mang lién
dai tan.

Mang khéng day da ting theo mot s6 phwong 4n bao gdm niat mang v6 tuyén thu
nhét dugc tao cdu hinh dé truyén théng tin bing céach st dung séng mang thanh phin
thtr nhét trong dai tin s trong viing phi séng thir nhat, va niit mang vo tuyén tht hai
dwoc két cdu dé truyén thong tin bang cach st dung séng mang thanh phan thit hai trong
dai tan s6 thir nhit trong ving pht séng thir hai ma chodng lap vé dia 1y véi viung phu
séng thir nhét trong ving phi séng chong lap. Nat mang v6 tuyén thir nhét duoc két ciu
dé nhan dit liéu cAu hinh th& nhét x4c dinh nit mang vo tuyén thi hai va song mang
thanh phéan thir hai. Nat mang v6 tuyén thir nhét tiép tuc dugc tao cAu hinh dé xac dinh
kha ning nhén dit lidu dng thoi cta bd thiét bi nguoi st dung dit bén trong ving pha
song chong lép trén séng mang thanh phéan thir nhit tir nat mang vo tuyén thi nhét va

trén séng mang thanh phan thi hai tir nit mang v6 tuyén thir hai.

Nut mang vo tuyén thir nhit tiép tuc dwoc tao ciu hinh dé truyén dit liéu thit nhit
dén bo thiét bi ngudi st dung tir nat mang v6 tuyén thir nhét bang cach sir dung séng
mang thanh phan thir nhat trong khung thoi gian thi nhat. Nut mang vo tuyén thir hai
duoc tao cdu hinh dé truyén dit liéu thir hai dén bo thiét bi nguoi s dung bﬁng cach sur
dung séng mang thanh phan thit hai trong khung thoi gian thir nhat dap lai nit mang vo
tuyén thir nhat xac dinh rang bo thiét bi ngudi st dung c6 kha niing nhan dir liéu dong
thai trén song mang thanh phéan thi nhat tir nut mang vo tuyén thi nhét va trén song
mang thanh phan thi hai tir nat mang v6 tuyén thir hai.

Séng mang thanh phan thi nhét va séng mang thanh phin tht hai c6 thé c6 dai
thong gép 16n hon 20MHz.

S6ng mang thanh phan thi nhét ¢ thé bao gdm séng mang thanh phin 20MHz
trong dai tan s thir nhét va song mang thanh phan thi hai bao gdm song mang thanh

phin 20MHz thir hai trong dai tin sd thir nhét.

Trong mot sb phuong 4n, séng mang thanh phin thir nhét c6 thé bao gdm séng
mang thanh phén Rel-8 ctia 3GPP tht nhét cua dai thong kénh 1.4, 3, 5, 10, 15 hoac
20MHz trong dai tin s6 thir nhit va song mang thanh phén tht hai c6 thé bao gdm séng
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mang thanh phan Rel-8 ctia 3GPP thir hai cia song mang thanh phan dai thong kénh 1.4,
3, 5, 10, 15 hodc 20MHz trong dai tin s thir nhét.

Nut mang vo tuyén thir nhat va thir hai ¢6 thé duoc tao ciu hinh dé truyén dit lieu
dén b6 thiét bj ngudi st dung bang cach sir dung so dd didu bién ghép kénh phan chia
theo tan s truc giao (OFDM) ma sir dung ky hiéu OFDM vdi tién t6 vong c6 thoi gian
tién t6 vong xac dinh trude, va mic chénh 1éch thoi gian dén tai bo thiét bi nguoi su
dung d6i v6i cudc truyén tir nit mang vo tuyén thir nhit va thir hai c6 thé 16n hon thoi

gian tién t0 vong.

Nt mang vd tuyén tht nhét c6 thé duoc tao ciu hinh dé xac dinh kha nang nhan
dit liéu ddng thoi cia bo thiét bi ngudi st dung trén séng mang thanh phén thir nhét tir
nit mang vo tuyén thir nht va trén séng mang thanh phan thi hai tir nat mang v tuyén
thir hai d4p lai dit liéu cAu hinh thir hai duoc nhan tir b thiét bi nguoi st dung. Dt liéu
chu hinh thit hai c6 thé x4ac dinh kha ning nhan dit liéu ddng thoi cta bo thiét bi ngudi
sir dung trén tin s6 séng mang trong dai tin tir c4 nit mang vo tuyén thir nhat va nut

mang vo tuyén thi hai.

Dir liéu c4u hinh thir hai c6 thé dinh 1 s luong bd xr Iy bién d6i Fourier nhanh
duogc bao gdm trong bd thiét bi ngudi st dung.

Dit liéu cdu hinh thit hai c6 thé dinh r& mirc chénh 1&ch thoi gian ti da cua tin hiéu
nhén tir séng mang thanh phan thir nhit va thir hai ma bé thiét bi ngudi sir dung c6 kha
nang xu 1y. |

Nut mang vo tuyén thr nhét c6 thé duoc tao cAu hinh dé xac dinh kha nang nhan
dit liéu dong thoi cta bo thiét bi ngudi st dung trén séng mang thanh phén thir nhit tir
nut mang vo tuyén thir nhit va trén séng mang thanh phan th hai tir nat mang vo tuyén

thir hai béng cach phan tich hiéu suét thu ctia bd thiét bi ngudi st dung.

Nut mang v6 tuyén thir nhét c6 thé duoc tao ciu hinh dé phan tich hiéu suit thu
ctia bo thiét bi nguoi st dung bang cach truyén dit liéu ddng thoi dén bo thiét bi ngudi
str dung tir niat mang v6 tuyén thir nhit bang cach st dung séng mang thanh phéan thir

nhét va truyén dit liéu dén bo thiét bi nguoi st dung tir nlit mang vo tuyén thir hai bang
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cach sir dung séng mang thanh phan thi hai, va phan tich hiéu suét thu ctia b thiét bi

ngudi sir dung dép lai cude truyén ddng thoi.

Nut mang vo tuyén thtr nhét c6 thé duoc tao cAu hinh dé phén tich hiéu suét thu
ctia b thiét bi ngudi sir dung bang cach truyén dit liéu dén b thibt bi ngudi sit dung tir
chi nit mang vo tuyén thi nhit bang cch st dung ca séng mang thanh phan thir nhét
va séng mang thanh ph?ln tht hai, va so sanh hiéu suit thu cia bo thiét bi ngudi st dung
dap lai cudc truyén dong thoi tir ca niit mang vo tuyén thir nhét va thi hai v6i hiéu suét
thu ctia b thiét bi nguoi st dung dap lai cude truyén tir chi nit mang vo tuyén thir nhat.

Nut mang v6 tuyén thir nhit c6 thé dwoc tao cdu hinh dé phan tich hiéu suit thu
cua bo thiét bi nguoi st dung béng cach phan tich sy dap lai ctia b thiét bi ngudi str
dung véi yéu cau ARQ lai.

N1t mang vo tuyén thir nhit c6 thé duoc tao ciu hinh dé xac dinh kha nang nhan
dit liéu ddng thoi ctia bo thiét bi ngudi st dung trén séng mang thanh phin thir nhat tir
nit mang vo tuyén thir nhit va trén séng mang thanh phan tht hai tr nit mang vo tuyén
thr hai bé'lng cac xac dinh rﬁng bd thiét bi nguoi st dung c6 kha nang thyc hién ca viéc
gOp séng mang trong dai tin va viéc gop s6ng mang lién dai tin.

MO ta vin tit cac hinh vé

Céc hinh v& dinh kém dé minh hoa thém sang ché va duoc hop nhét vao va tao
thanh mdt phan clia sang ché, minh hoa (c4c) phuong 4n cu thé cua sang ché. Trong cac
hinh vé:

Fig.1 minh hoa ciu trac biéu twong da truy cp phén tin tryc giao (orthogonal
frequency division multiple access-OFDMA).

Fig.2 minh hoa khung v6 tuyén tién héa dai han (Long Term Evolution-LTE).

Fig.3 minh hoa su tip hop nhiéu séng mang thanh phin.

Fig.4 va Fig.5 minh hoa cudc truyén théng trong céc nut mang ludi vo tuyén trong
mang ludi da tAng c¢6 cac ving dich vy dia Iy chdng 1én nhau.

Fig.6 minh hoa sy léch ddng chinh clia cc tin hiéu trong dai dugc gl trong cac

song mang thanh phan khac nhau.
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Fig.7 minh hoa sy khic biét v& thoi gian trong viée thu tin hiéu trong dai tir cac

nut mang ludi vo tuyén khong dugc cung dinh vi.
Fig.8 minh hoa b thiét bi ngudi st dung theo mét s6 phuong an.

Fig.9 minh hoa vi du vé cac dong thong bao gilta cac nit mang ludi vo tuyén va

b6 thiét bi ngudi sir dung theo mot sb phuong an.

Céc hinh v& tir Fig.10 dén Fig.13 12 biéu d6 tién trinh minh hoa hoat dong ctia hé
théng/phuong phap theo mot sb phuong an.
M0 ta chi tiét sang ché

Céc phuong 4n theo sang ché d& xuét sy b tri séng mang trong dai nhd b thiét
bi nguoi sir dung. Cu thé, cac phuong 4n theo sang ché dé xuét phuong phap thyc hién
su bb tri séng mang trong dai trong mang ludi khong day da ting bao gdm 6 thir nhit
duogc cung cip bdi nit mang ludi vo tuyén thir nht bang cach sir dung séng mang thanh
phén tht nhét trong tin s6 thir nhit va 6 thir hai chdng dia 1y 1én 6 thir nht trong ving
dia 1y chong chap va dwoc cung cip béi nit mang ludi thi hai bang cach sir dung song
mang thanh phan thir hai trong dai tin s6 thir nhét. Vi du, 6 thir nhét c6 thé 13 6 macro,
trong khi 6 thir hai 1a 6 pico dugc dinh vi mot phﬁn hoac hoan toan trong 6 macro. Céac
phwong 4n theo sang ché gitp cho ca nit mang v tuyén thi nhit va nut mang v tuyén
thir hai déu c6 thé truyén thong véi bo thiét bi ngudi sir dung bang cach sir dung céac

séng mang thanh phén trong cting mot dai tin sd.

Céc phwong phép bao gdm nhan dit liéu cAu hinh thér nht & nat mang v tuyén
thir nhat ma nhan danh nat mang vo tuyén thit hai va séng mang thanh phén tht hai.

Nut mang v6 tuyén thir nhat xac dinh lidu bo thiét bi nguoi sit dung dinh vi trong
ving dia 1y chong 1én nhau c6 kha ning nhéan di liéu d6ng thoi trén séng mang thanh
phan th nhét tir nit mang v tuyén thir nhit va trén song mang thanh phéan thir hai tir
nat mang v tuyén thi hai hay khong.

Dép lai dé x4c dinh bg thiét bi nguoi sir dung c6 kha ning nhan dit liéu ddng thoi
‘trén séng mang thanh phan thir nhét tir nit mang ludi vo tuyén thi nhit va trén song

mang thanh phan thi hai tir it mang vo tuyén thit hai hay khoéng, cac nit mang vo
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tuyén thir nhit va thr hai nay truyén ddng thoi dir liéu thir nhit dén bo thiét bi nguoi st
dung bang cach sir dung séng mang thanh phén thir nhat va thi hai.

Bay gi® cac phuong 4n theo sang ché s& dugc mé ta day dit hon v6i tham khao cac
hinh v& dinh kém, trong d6 cac phwong an theo sang ché dugc thé hién.Tuy nhién, sang
ché c6 thé duoc thé hién & nhiéu dang khac nhau va s& khong dugc hiéu 13 gidi han &
cac phuong 4n dwa ra & ddy. Hon nita, cac phuong an ndy dwoc dé xuét dé mé ta duoc
hoan toan va tron ven, va truyén dat hoan toan dugc pham vi cua sang ché dén nguodi co
hiéu biét trung binh trong linh virc ndy. Trong toan bd ban mé ta cac sb gidng nhau dé

cap dén cac chi tiét gidng nhau.

S& duge hiéu réng, c6 thé sir dung céc thuét ngit thir nhét, thi hai, v.v...dé mé ta
cac chi tiét khac nhau, cac chi tiét nay s& khong bi giéi han & cac thuat ngit nay. Cac
thudt nglr nay chi dugc sit dung dé phan biét cac chi tiét v&i nhau. Vi dy, chi tiét tht
nhét c6 thé dugc goi 14 chi tiét thit hai, va twong ty, chi tiét thi hai c6 thé duoc goi 12
chi tiét thir nhit, ma khong nim ngoai pham vi cia sang ché. Nhu sir dung & day, thuat
ngit "va/hodc" bao gdm bét ky va toan bd cac su két hop cia mot hodc nhidu muyc liét

ké kém theo

Cac thuit ngit st dung & day chi nhim muc dich mé ta cac phuwong 4n cu thé va
khong nhiam gi6i han pham vi sang ché. Nhu sur dung & day, cac dang s6 it "mot" nhim

bao gdm ca cac dang sé nhiéu, trir khi ngit canh quy dinh khac mot cach rd rang. S€

"nmn nn

duoc hidu thém rang thuat ngit "bao gdm," "ma bao gdbm" "gdm c6" va/hoic "ma gdm
c0" khi str dung & day, cu thé 1a su c6 mat cua cac dic diém, sd nguyén, budc, hoat dong,
chi tiét va/hoic thanh phan cu thé, nhung khong ngin sy c6 mit hoic bd sung vao mot
hoic nhiéu dic diém, sd nguyén, budc, hoat dong, chi tiét va/hodc nhém nao khac cua
no.

Trir khi dwoc quy dinh khéc, tit ca cac thuat ngir (bao gdm thuit ngit ky thuat va
khoa hoc) sir dung & day déu c6 cing nghia nhu thuong dwoc hiéu béi ngudi ¢ hiéu
biét trung binh trong linh vyc ciia sang ché. S& hiéu thém rang cac thuit ngit sir dung &
day nén duoc hiéu 14 c6 nghia phi hop v6i nghia ciia chung trong ngit canh ctia ban md
ta va linh vire k¥ thuat lién quan va s& khong duoc hiéu nhu & trong ngit canh 1y tudng

héa va chuan héa qua murc trir khi duge dinh nghia hoan toan & day.
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Viéc gop soéng mang trong trién khai mang khong dong nhét

Dién bién trién khai mang khéng dong nhat co ban bao gdm hai 16p 6, 14n luot d&
cap dén & day 1a “16p macro” va “16p pico”. Trong mang khong ddng nhét, tit ca cac
16p déu c6 thé hoat déng trén clng tin sé séng mang. Tuy nhién, s& dugc hiéu & rang
thuat ngir ding & day chi nhim muc dich minh hoa, va duoc hiéu ring co s& cila sing
ché khong bi giéi han & cac mang st dung thuat ngit cu thé. Cu thé, “l6p pico;’ c6 thé
dé cap dén nhu 13 16p micro, va 16p pico trong nha va ngoai trdi théng thudng, 16p bao
gbm cic cac role, 16p eNB co s& (Home eNB-HeNB), va/hoic dau vo tuyén tir xa
(Remote Radio Head-RRH). RRH c6 thé dwoc dé cap dén 13 khéi vo tuyén tir xa (remote
radio unit-RRU).

Dién hinh mét 16p dugc cung cép bo1 mot loai cia loai tram géc. Vi du, 16p macro
trong mang khong ddng nhit dugc cung cip béi mot hodc nhidu tram gbc macro hoic
tram gdc dién rong, trong khi 16p pico duoc cung cip boi tram gdc pico. Hon nita cac
loai tram gdc v6 tuyén c6 thé dic trung béi s6 yéu t§ va nhu ciu, nhu tn thét do ghép

noi toi thiéu, cong suat dau ra t6i da, d6 nhay cua dau thu, sai so tin s6 v.v...

Mang truy cap vo tuyén mit dat UMTS d3 tién hoa (Evolved UMTS Terrestrial
Radio Access Network - E-UTRAN hodc eUTRAN) 1a giao dién khong khi cta hudng
nang cip tién héa dai han (Long Term Evolution-LTE) ctia 3GPP cho mang di dong.
Trong E-UTRAN, ba loai tram gbc v6 tuyén duoc xac dinh: tram gbc vo tuyén dién
rong, tram géc vO tuyén cuc b6 va tram géc co 86, ma chu yéu l4n luot phuc vu 6 macro,
6 pico va mdi trudng gbc.

Trong E-UTRAN, tram tiép am, hodc tiép am, hién nay ciing dwoc chuin hoa. Su
tiép am c6 thé tvong tmg véi loai cong suat trong (mg véi loai cong suit cta tram gbc
pico hodc micro. Trong UTRAN, bdn loai tram géc vO tuyén duoc xac dinh: tram géc
v6 tuyén dién réng, tram gbc vo tuyén cb viing phyc vu trung binh, tram gdc v6 tuyén
cuc bo va tram géc co sO, ma cha yéu lan luot phuc vu 6 macro, 6 micro va méi treong
gbc. Hon nita, do ton that tbi thidu do ndi ghép gifta bo thiét bi nguoi st dung va tram
gbc 16m, tram gbc macro ciing c6 thé hoat dong & cong suit dau ra 16n hon so véi tram
gbc cap dudi. Vi dy, tram gdc pico va tram gdc co sé c6 thé hoat dong & cong sudt dau

ra tdi da 14n Iwot 12 24dBm va 20dBm. Mat khac, tram géc dién rong phuc vu 16p macro
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6 thé hoat dong & cong suét dau ra 43dBm hodc tham chi & cong suét cao hon trong
truong hop dai thong lon. Vi dy, tram géc dién rong co6 thé hoat dong & cong suét 46dBm
cho 10MHz.

Déng thoi bo thiét bi ngudi sit dung c6 thé nhan dir liéu trén nhidu song mang
thanh phén. Viéc nay d& cap dén viéc gdp song mang. Tuy nhién, trong LTE Rel-10,
khong han ché noi ma cic séng mang thanh phan c6 thé bit diu. Do d6, tram gbc pico
c6 thé tmyén dit liéu dén b thiét bi nguoi st dung trén mot séng mang thanh phén trong
khi tram gdc macro c6 thé truyén dir liéu dén bo thiét bi ngudi st dung trén mot song

mang thanh phéan khac.

Céc khung doc c6 thé dugc sap thing hang theo thdi gian & 6 macro va pico (hoac
& giita cac 6 thudc bat ky bo 16p nao trong trién khai mang khong ddng nhét) khi né di
dén cudc truyén ndi xuéng. Tuy nhién, bd thiét bi nguoi st dung khong thé dam bao
duoc rang tit ca cic séng mang thanh phan s& dén dugc cing mot lac khi mot song mang

bat nguodn tir vi tri macro va song mang khac bat nguon tir vi tri pico.

Trong LTE Rel-10, bo thiét bi nguoi sir dung s& c6 kha ning xtt 1y céc song mang
thanh phan lién dai ma bit ngudn tir cac tram co s& khac nhau, nhu tir tram co s& macro
va tram co s& pico. Nghia 13, 6 pico c6 thé duoc dinh vi & bit ky noi nao trong vung phu

song cua 6 macro, khi tdp hop cac sdbng mang macro va pico vi nhau.

Tuy nhién, vi¢c gdp song mang li€n dai (nghia 13, tdp hgp cac song mang thanh
phén dugc chon tir ciing dai tan s6) ¢6 thé bi giéi han & vi tri trong d6 khoang céch vé
vi tri giita tram gdc 6 macro va tram gdc 6 pico nhd hon khoang céch tuong Umg voi
chidu dai cua tién t6 Lip (Cyclic Prefix-CP) dé dam bao cac song mang thanh phan dugc
truyén béi tram gbc 6 macro va tram gbc 6 pico dén b thiét bi ngudi st dung trong
khung thoi gian ma thoi gian ton tai cua tién té 13p it hon. Trong mot s6 phuong an, tram
gbc 6 macro va tram gdc 6 pico c6 thé sir dung cac tién tb 13p c6 khoang thoi gian tdn
tai khac nhau. Trong trudng hop d6, ¢6 thé cin dam bao rang c4c séng mang thanh phin
duoc truyén boi tram gbc 6 macro va tram gdc 6 pico dén bo thiét bi nguoi st dung
trong khung thoi gian c6 khoang thoi gian ton tai nho hon khoan thdi gian ton tai cia

hai tién t6 1dp nhé hon.
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Thuét ngir “dai tan s6” dé cap den khoang tan so ké nhau dugc st dung dé truyén

thong ndi 1én va/hodc ndi xuéng. Vi du, E-UTRAN xéc dinh cac dai tAn s6 LTE ti 1 dén
5,tlr 7 dén 14, tir 17 dén 21 va tir 33 dén 40 c6 dai thong ndm trong khoang tr 10MHz
1én dén 100MHz nhu thé hién trong bang 1 duéi day.

Dii Néi len thip

Noi 1én cao

He00

Noixuong thap  Noi xuong cao Déi thong

18599 0

1 60MHz
1920MHz 1980MHz 2110MHz 2170MHz
18600 19199 600 1199

2 60MHz
1850MHz 1910MHz 1930MHz 1990MHz
19200 19949 1200 1949

3 75MHz
1710MHz 1785MHz 1805MHz 1880MHzZ
19950 20399 1950 2399

4 45MHz
1710MHz 1755MHz 2110MHz 2155MHz
20400 20649 2400 2649

5 25MHz
824MHz 849MHz 869MHz 894MHz
20750 21449 2750 3449

7 70MHz
2500MHz 2570MHz 2620MHz 2690MHz
21450 21799 3450 3799

8 35MHz
880MHz 915MHz 925MHz 960MHz
21800 22149 3800 4149

9 35MHz
1749.9MHz  17849MHz  1844.9MHz 1879.9MHz
22150 22749 4150 4749

10 60MHz
1710MHz 1770MHz 2110MHz 2170MHz
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22750 22949 4750 4949

11 20MHz
14279MHz  14479MHz  1475.9MHz 1495.9MHz
23010 23179 5010 5179

12 17MHz
699MHz 716MHz 729MHz 746MHz
23180 23279 5180 5279

13 10MHz
777MHz 787MHz 746MHz 756MHz
23280 23379 5280 5379

14 10MHz
788MHz 798MHz 758MHz 768MHz
23730 23849 5730 5849 |

17 | 12MHz
704MHz 716MHz 734MHz 746MHz
23850 23999 5850 5999

18 15MHz
815MHz 830MHz 860MHz 875MHz
24000 24149 16000 6149

19 15MHz
830MHz 845MHz 875MHz 890MHz
24150 24449 6150 6449

20 30MHz
832MHz 862MHz 791MHz 821MHz
24450 24599 6450 6599

21 15MHz
14479MHz  1462.9MHz  1495.9MHz 1510.9MHz

36000 36199 36000 36199

33 20MHz
1900MHz 1920MHz 1900MHz 1920MHz
36200 36349 36200 36349

34 15MHz
2010MHz 2025MHz 2010MHz 2025MHz
36350 36949 36350 36949

35 60MHz
1850MHz 1910MHz 1850MHz 1910MHz
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36950 37549 36950 37549
36 60MHz
1930MHz 1990MHz 1930MHz 1990MHz
37550 37749 37550 37749
37 20MHz
1910MHz 1930MHz 1910MHz 1930MHz
37750 38249 37750 38249
38 50MHz
. 2570MHz 2620MHz 2570MHz 2620MHz
38250 38649 38250 38649
39 : 40MHz
1880MHz 1920MHz 1880MHz 1920MHz
38650 39649 38650 39649
40 100MHz
2300MHz 2400MHz 2300MHz 2400MHz

Bang 1 — Céc dinh nghia v& dai tan s6 LTE

Vi dy, khoang cach 16n nhét vé vi tri c¢6 thé bi gi6i han dén nhé hon khoang 1000

met.

Fig.4 minh hoa sy b tri vi du vé cac 6 pico trong 6 macro. Nhu thé hién ¢ day,
tram gdc macro MBS cung cip viing phi song macro 10A. Tram gbc pico thir nhit PBS1
cung cép ving pht song pico thir nhit 10B ma phu it nhit mot phin 1én vung phu séng
macro 10A, va tram gbc pico thir hai PBS2 cung cip ving phu séng pico tht hai 10C
ma ciing phu it nhit mot phan 1én vang phu séng macro 10A. Tram gbc pico thir hai
gin nhu dwoc cing dinh vi véi tram gdc macro. B thiét bi ngudi st dung thtr nhét
UE1 duoc dinh vi trong ving phi séng macro va trong ving phu séng pico thir nhat
10B. B6 thiét bi nguoi st dung thir hai UE2 dugc dinh vi trong ving phu sé6ng macro
va trong vung phu séng pico thir hai 10C. |

Maic du dugce minh hoa la tram géc pico, céc tram géc PBS1 va PBS2 c6 thé 1a dau
ngudn vo tuyén, tram gbc micro, tram gdc co s, role, hoic bat ky diém truy cadp vo
tuyén khac ma phii séng ving dia 1y ma phi it nhdt mot phan 1én ving dich vu dia NG
cua tram géc macro. Cac tram géc, bao gém tram géc macro, tram géc pico va céc tram

goc khac, c6 thé dugce de cap dén mot cach tong quat 1a “nit mang vo tuyén”.
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Bo thiét bj nguoi st dung thir nhit UE1 tap hop (nghia 13, nhén va xt Iy cing mot
lic) séng mang thanh phan thir nhat CC1 trén tAn s 1 trong dai A dugc giri béi tram
gbc macro MBS va song mang thang phan thi hai CC2 trén tin sb 3 trong dai B duogc
gli béi tram gbc pico thir nhit PBS1. Do d6, b6 thiét bi ngudi st dung thi nhit UE1
thyc hién gdp song mang lién dai clia cic song mang thanh phan duoc giri béi tram gbe

macro va tram goc pico thir nhat.

Bo thiét bi nguoi sir dung thir hai UE2 gp séng mang thanh phan thit nhit CC1
trén tan s f1 trong dai A duogc giri béi tram gbc macro MBS va song mang thanh phan
thir hai CC2 trén tin s £2, ma ciing & trong dai A, dugc giri boi tram gbe pico thir hai
PBS2. Do d6, b thiét bi ngudi st dung thtr hai UE2 thyc hién gop song mang lién dai

cac song mang thanh phan dugc truyén tir tram goc macro va pico thir hai & cung vi tri.

Nhu chi ra & trén, & gop séng mang lién dai (vi dy, trong d6 ca f1 va 2 déu thudc
cling mét dai tan s6), thuong quan trong 14 tram gbc macro va tram gdc pico phai dugce
dinh vi rit gdn nhau, nhu trong vong 1000 met, dé dam bao cac séng mang thanh phan

‘dén duogc bo thiét bi ngudi st dung & cac diém thoi gian rat gin nhau.

Trong cac Rel- tuong lai ctia 3GPP, su trién khai macro + pico lién dai c6 thé duoc
xem xét. Vi dy, Fig.5 minh hoa dién tién trong d6 dau cudi khong day thyuc hién gop

song mang lién dai cac song mang thanh phan dugc truyén boi cac nit mang & xa nhau.

Pé cap dén Fig.5, tram gbc macro MBS cung cip ving pht séng 10A. Tram gbc
pico thtr nhit PBS1 cung cip ving phi1 séng pico thir nhat 10B ma phu it nhit mot phan
1én ving phu séng macro 10A, va tram gbc pico thir ba PBS3 cung cip ving phu song
pico thit ba 10D ma ciing phti it nhat mot phan 1én ving phi séng macro 10A. Tram gbc
pico thit ba PBS3 dugc dinh vi & khoang cich xa so voi tram géc macro MBS, vi du, &
khoéang c4ch xa hon 1000 met tir tram gbc macro. Bo thiét bi ngudi st dung thir nhét
UE1 duoc dinh vi trong ving pht séng macro va trong viing phil séng pico thir nhit
10B. B9 thiét bi ngudi st dung thtr hai UE2 duoc dinh vi trong vung phu sé6ng macro
10A va trong vung phu séng pico thir ba 10D. |

Bo thiét bi ngudi st dung tht nhit UE] tap hop (nghia 13, nhén va xir Iy cuing mot
lic) séng mang thanh phan thir nhit CC1 trén tin sb fl trong dai A dugc glri boi tram

gbc macro MBS va séng mang thanh phin thit hai CC2 trén tin sb f3 trong dai B dugc
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giri béi tram gdc pico thir nhit PBS1. Do d6, khéi thiét bi ngudi str dung thi nhit UE]
thuc hién viéc gdp séng mang lién dai cac song mang thanh phan duoc giri boi tram gbc

macro va tram goc pico thir nhat.

B9 thiét bi nguoi sir dung thir hai UE2 gdp séng mang thanh phn thir nhat CC1
trén tan s6 f1 trong dai A dugc giri boi tram gbc macro MBS va séng mang thanh phan
thir hai CC2 trén tan s6 2, cling & trén dai A, duoc giri boi tram gbe pico thir ba PBS3.
Do d6, b thiét bj ngudi sit dung thir hai UE2 thuc hién gop song mang lién dai cac song
mang thanh phan dugc truyén tir cic tram gbc macro va pico tht hai duge dinh vi xa
nhau.

Nghia la, mot s6 bo thiét bi nguoi sir dung co thé duoc trang bi kha nang x 1y tin
hiéu phu hgp ma c6 thé thuc hién viéc gdp séng mang lién dai cac séng mang thanh
phz“m duoc truyén b1 cac tram géc khong dugc dinh vi cung vi tri. Do d6, 6 pico c6 thé
chdng 1én bat ky chd nao trong ving phi séng macro. Céc phuong 4n theo sang ché c6
thé dwoc trién khai trong hé théng c6 khoang cach vé vi tri giita 6 macro va pico .lc'm, va
c6 thé cho phép céc tram gbc x4c dinh bd thiét bi ngudi st dung, néu co, trong vung phu
song ctia ching c6 kha niing thyc hién gop song mang lién dai, va, cu thé hon, x4c dinh
b6 thiét bi nguoi st dung, néu cé, trong ving phu séng ctia chung c6 kha nang thuc hiép
gOp séng mang lién dai cac séng mang thanh phan ma khong dwgc dam bao dén dugc

b6 thiét bi ngudi st dung trong khoang thdi gian tn tai tién td lap.

Mot sé phuong 4n d& xuit phuong phap hoat dong bo thiét bi ngudi sir dung dé
truyén kha ning ctia né dén niit mang ma cho biét bo thiét bi nguoi st dung c6 kha nang
hd trg viéc godp song mang lién dai cAc song mang thanh phén tir cac tram gbc khong
duoc dinh vi cing vi tri trong trién khai da 16p va/hoic fir cac tram gbc ma khoang cach
tir vi tri trung tAm cila n6 khong bi gidi han béi do dai tién td 1ip hay khong, ma céac
song mang thanh phan bit ngudn tir cac vi tri khac nhau, khéng dugc dinh vi cung vi tri.
Trong ngit canh ndy, sy trién khai macro/pico thong thuong d& cap dén sy trién khai
trong d6 vi tri pico c6 thé 1a bat ky vi tri ndo trong ving phu séng macro, dé khoang
cach tir vi tri trung tdm c6 thé khong bi gii han bai tién t6 1ap.

Mot s6 phwong 4n khac dé xudt phuong phap hoat dong nit mang vo tuyén, nhu

eNodeB dich vu, & nhan dang khdi thiét bi nguoi sir dung trong viing phu séng cua nit
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mang v tuyén c6 kha ning hd trg viée g0p song mang lién dai cac song mang thanh
phén duge giri béi cac nit mang vo tuyén khong duoc dinh vi cing nhau ma khoang
cach tir vi tri trung tAm khéng bi gi6i han béi tién t6 lip.

Trong mdt s6 phuong 4n, b thiét bi ngudi sit dung c6 thé bao cho nat mang vo
tuyén vé kha ning gop séng mang cia né nho phat tin hiéu ro rang dén nat mang vo

tuyén.

Trong phuong 4n khéc, c6 thé thu dugc kha ning gdp séng mang cia bo thiét bi
ngudi sir dung tir nit mang v6 tuyén qua sy tach song tu dong. C6 thé tach song tu dong
dwa trén mét hodc nhidu tiéu chuin, nhw, bing cach so sanh hiéu qua gdp séng mang
lién dai khi cac song mang thanh phan dugc giri bdi cac vi tri ciing duge dinh vi véi hidu
qué gop séng mang lién dai khi cdc song mang thanh phan duge giri bdi cc vi tri khong
cung dugc dinh vi. Nhu st dung ¢ day, “cung dugc dinh vi” nghia 1a céc vi tri cia nit
mang vo tuyén & gin nhau hon khoang cach twong tmg véi chiéu dai coa tién t6 lap (vi
du, tién t6 13p ngan nhat dwoc sir dung boi ca hai nit mang vo tuyén), trong khi “khong
dugc cung dinh vi” nghia 13 c4c vi tri ciia nit mang vé tuyén cach xa nhau hon khoang
cach twong mg vé6i chidu dai cia tién t6 13p.

Phuong 4n khéc nita dé xuat phuong phap hoat déng nut mang vé tuyén, trong d6
nit mang vo tuyén quyét dinh bo thiét bi nguoi st dung ¢ nén thuc hién g0p sOng mang
céc song mang thanh phin dugc truyén tir cic nit mang vo tuyén khong dugc cung dinh
vi hay khong. Vi du, gop séng mang cc séng mang thanh phan dwoc truyén tir tram gbe
macro va pico hodc tir tram gbc¢ macro va diu ngudn vo tuyén, hoic & gitra hai tram gbe
khong duoc ciing dinh vi bt ky. Quyét dinh nay c6 thé dia trén viéc xac dinh kha nang

ctia bd thiét bi ngudi sir dung.

Theo mét s& phwong 4n, ciing c6 thé sép xép cac ngudn cho b thiét bi nguoi su
dung ké thira theo cach chi c6 cac ngudn tir nit mang vo tuyén don duoc st dung khi bo
thiét bi ngudi sir dung ké thira & trong viing ma sy tap hop doi hoi kha nang dac biét cua
b6 thiét bi nguoi st dung, nhu khi céc vi tri macro va pico dang st dung tap hop lién
dai va c6 khoang céch giita cac vi tri 16n. eNodeB c6 trudc tham chi c6 thé tri hoan/ting
truyén dén bo thiét bi ngudi sit dung tir m6t hodc nhidu vi tri dé dam bao ring cac séng

mang nay dén trong tién t6 1ap & bd thiét bi ngudi sir dung. Theo cich nay, ving trong
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d6 tham chi cac bd thiét bi ngudi sir dung hop phép c6 thé sir dung cac su tang gop song
mang.

Trong mdi trudng khong déng nhat (nghia 13, méi truong don ting khong c6 cac
ving pha séng chong 1én nhau), thyc té viéc gbp song mang lién dai phy thudc vao céc
séng mang thanh phan ma duogc sip xép theo thoi gian & cac dAu ndi anten cua nat mang
v6 tuyén, va b thiét bi ngudi sir dung c6 thé xir 1y bat ky su léch ddng chinh nao khi
nhan tin hiéu, mién 13 n6 & trong tién t6 13p (Cyclic Prefix-CP), vi du trong 5us d6i véi

tién t6 13p thong thwdng, nhw minh hoa trén Fig.6.

Trong cic mdi truong khong dong nhat (tirc 13, (vi du, méi truong phan ting), cac
nit mang vé tuyén ciia cac 16p hoic cac ting khac nhau (vi du, macro, micro, pico, ro
le, femto, v.v.) c6 thé hoat dong trong cac dai tin sb gibng nhau. Hon thé nita, cac nit
mang trong cic 16p khic nhau c6 thé khéng duoc dit trong ciing vi tri. Viée gop song
mang cia cic soéng mang thanh phin dwoc giri béi cac nit mang vo tuyén khac nhau cho
phép phat dit liéu vé6i tdc d6 cao. Tuy nhién, khoang cach lién tiép gifta cac nat phat
séng mang thanh phan s& duoc tich g0p bdi bo thiét bi ngudi sir dung 13 16n hodic thim
chi 13 trung binh c6 thé din dén d6 sai khac vé thoi diém dén dbi véi cac tin hiéu dén tir
cac nut khac nhau 13 16m. Vi du, d6 sai khac vé thoi diém dén c6 thé vuot qua chidu dai
tién t6 vong. Do d6, viéc gdp clia cac song mang thanh phéan tir macro va pico trong trién
khai macro/pico c6 thé din dén cac thoi gian thu rat khic nhau tai may thu bd thiét bi
ngudi sir dung. Vi du khac d6 13 vi du vé tram gbc macro va dau vo tuyén tir xa (remote
radio head - RRH), thiét bj nay c6 thé c6 céc khoang cach lién vi trf 16n din dén d9 sai
khac rit 16n vé thoi diém dén cua cac song mang thanh phan tir cdc niit ndy tai bd thiét

bi ngudi st dung.

Fig.7 minh hoa viéc gop séng mang trong dai trong hé théng xir Iy macro/pico
khong déng nhat. Nhu duogc trinh bay trong sang ché, tram gbc macro MBS va du vo
tuyén tir xa RRH1 giao tiép v&i c4 hai bo thiét bi ngudi st dung, UE1 va UE2. Bo thiét
bi nguoi st dung th nhat UEI & gin v6i dau vo tuyén tir xa RRH hon, trong khi bo

thiét bi nguoi st dung thir hai UE2 & gin v6i tram gbc macro MBS hon.

So @6 dinh thoi gian thu cia cic séng mang thanh phan tir tran gbc macro MBS va
dAu v6 tuyén tir xa RRH dugc trinh bay cho ca hai b thiét bi ngudi sit dung UE1, UE2.
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Nhu dugc trinh bay trén Fig.7, gia dinh rang ca hai song mang thanh phén dugc giri
cung mot luc tai thoi diém t=0 tir tram gbc macro MBS va dau vo tuyén tir xa RRH, dd
tré thoi gian trudc khi tin hiéu tir tram géc macro MBS tai bd thiét bi nguoi st dung thur
nhit duoc ky hiéu 12 Tug1p1 16n hon d6 tré thoi gian trude khi tin hiéu tir dau vo tuyén
tir xa RRH t6i bd thiét bi ngudi sir dung th nhét, dugc ky hi¢u 1a Tugi, p2. Tuong tu, 36
tré thoi gian trudc khi tin hi¢u tir tram géc macro MBS tai bd thiét bi ngudi st dung thir
hai dwoc ky hiéu 13 Tugzp1 12 16n hon d6 tré thoi gian trude khi tin hidu tir d4u vo tuyén

tir xa RRH t41 duge bo thiét bi nguoi st dung thir hai dugce ky hi€u 1a Tug, p2,.

Tiéu chuén k§ thuat Rel-10 ctia 3GPP cho phép cac ciu hinh macro/pico khong
dbng nhat va viéc gdp séng mang lién dai, vi du, trong d6 séng mang macro va séng
mang pico thudc vé cac dai tan sb hoat dong khac nhau (vi dy, CC1 va CC2 1an lugt
thudc vé dai A va dai B).

Tuy nhién, tiéu chudn k¥ thuat Rel-10 ciia 3GPP han ché viéc gdp séng mang trong
dai d6i véi cac truomg hop trong d6 cic séng mang macro va pico nim trong tién t&
vong (vi du, Sps) khi n6 dén véi do tré twong dbi trong su thu tin hiéu tai may thu bd
thiét bi ngudi str dung. Trong viéc gdp song mang trong dai, tat ca cac song mang thanh

phan thudc vé cling dai tAn s6 hoat dong (vi du, CC1 va CC2 thude vé dai A).

Tuy nhién, c6 thé ldp dit b thiét bi ngudi st dung sao cho c6 thé xu 1y cac khac
biét 16n vé su thu tan s6 tir nhiu nut dugc néu trén day, vi du, bﬁng cach dit nhiéu bo
xtr Iy FFT/IFFT trong b thiét bi ngudi sitr dung, mbi bd xtt Iy c6 thé doc 1ap xir 1y song
mang thanh phﬁn khac nhau. Vi du, bd thiét bi ngudi st dung 100 c6 thé thuc hién viée
gOp séng mang trong dai clia cic séng mang thanh phin khong cing vi tri duge minh

hoa trén Fig.8.

bPé cap dén Fig.8, bd thiét bi ngudi st dung 100 vi du theo mét ) phuong an theo
séng ché dugc minh hoa. B6 thiét bi ngudi sir dung 100 dugc tao ciu hinh @8 giao tiép
dit lidu v&i mét hodc nhiéu cic nat mang vo tuyén.

Bo thiét bi nguoi str dung 100 c6 thé 12 dién thoai di dong vo tuyén trong hé théng
truyén thong dién thoai vo tuyén.
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Bo thiét bi nguoi str dung 100 trong cac phwong an dwoc minh hoa g6m két cu
boc c6 thé mang theo 112, bo didu khién 130, may thu phat 128, giao dién ngudi st
dung 120, va bd nhé 134. Giao dién nguoi sir dung 120 c6 thé gom thiét bi hién thi 122,
loa 124, va it nhat mot thiét bi ddu vao 126. Céac thanh phan trén diy cta bd thiét bi
ngudi st dung 100 c6 thé dugc chira trong nhiéu b thiét bi ngudi su dung thong thuong
va chirc ning cua ching thudng dugc ngudi cé hiéu biét trong linh vyc k§ thuat

twong tng biét.

Thiét bi hién thi 122 c6 thé 13 bit ky cum thiét bj hién thi thich hop. Vi du, thiét bi
hién thi 122 c6 thé 13 man hinh tinh thé 1éng (liquid crystal display - LCD) c6 hoic
khong c6 sy chiéu sang phu tro (vi dy, pa-nen chiéu séng). Trong mdt sb trudng hop, bd
thiét bi ngudi sit dung 100 c6 thé phat ndi dung video c6 chét luong cu thé. Vi du, bo
thiét bi nguoi st dung 100 co thé duoc tao ciu hinh dé hién thi dong video ¢6 ty 1€ co
cu thé, nhu 16:9 hodc 4:3. Mot sb dinh dang video ti€u chuin d3 dugce dé xuét cho cc
thiét bi dau cudi di dong, gdm Quarter VGA (QVGA, 320x240 diém anh), dinh dang
trung gian chung (Common Intermediate Format - CIF, 360x288 diém anh) va dinh dang
trung gian chung mét phan trr (Quarter Common Intermediate Format - QCIF, 180x144
diém anh). Hon nita, m6t s6 b thiét bi ngudi st dung c6 thé c6 nhidu man hinh hién thi
co kha nﬁng hién thi khéac nhau. Do d6, b6 thiét bi ngudi st dung 100 ¢ thé c6 kha nang
hién thi video trong mét hoic nhiéu dinh dang hién thi khac nhau.

Giao dién ngudi sir dung 120 c6 thé gdm bat ky thiét bi dau vao thich hop, vi du,
thiét bi cam g duoc kich hoat bing cach cham hay thiét bi cam tmg bang cach cham
(vi dy, man hinh cam ung), can diéu khién, ban phim/bd phim, mat $6, phim hoac cac
phim dinh huéng, va/hoac thiét bi tro (nhu chudt, bi xoay, bd phim cham, v.v.). Loa 124
tao ra &m thanh dép tmg véi tin hiéu am thanh vao. Giao dién ngudi sir dung 120 c6 thé
con gom 6ng nédi duge ghép véi bd xir 1y 4m thanh ma duoc tao ciu hinh nhim tao ra
dong dir liéu 4m thanh dap ing véi sy ¢d 4m thanh trén ng noi.

B6 diéu khién c6 thé hd tro cac chirc nang khac nhau ctia bg thiét bi nguoi st dung
100. B4 diéu khién c6 thé 12 bat ky bo vi xir Iy ¢6 sén trén thi truong hodc do khach hang
lya chon. Trong qua trinh sir dung, b diéu khién ciia bo thiét bi ngudi sir dung 100 ¢6

thé tao ra hinh anh hién thi trén thiét bi hién thi 122. Tuy nhién, trong mét sé phuong
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&n, b xur 1y tin hiéu riéng biét va/hoic chip video (khong duoc trinh bay) cb thé dugc
cung cép trong bo thiét bi ngu:bi st dung 100 va c6 thé dugc tao cAu hinh dé tao ra hinh
anh hién thi trén thiét bi hién thj 122.

Bo nhé 134 dugce tao cu hinh dé lwu trir cac tin hiéu thong tin k¥ thuat s§ va dix
liéu nhu cac tap tin da phuong tién k¥ thuat $6 (vi du, céc tap tin &m thanh, hinh anh

va/hodc video k¥ thuat sb).

May thu phét 128 duoc tao cAu hinh dé giao tiép dit liéu trén mot hodc nhidu giao
dién khong ddy t6i nit mang v6 tuyén nhu dugce théo luan trong sang ché. Trong mot sb
phwong 4n, bd thiét bi nguoi sir dung 100 c6 thé giao tiép thong qua (cac) nit mang vo
tuyén ctia mang st dung mét hodc nhiéu phuong thirc giao tiép 6, vi du, tiéu chuén phat
trién 1au dai sir dung truy nhép phan chia theo tin s truc giao (Orthogonal Frequency
Division Multiple Access - OFDMA). C4c phuong thiic giao tiép/phuong phap truy
nhép khéc cé thé duoc hd trg, nhu dich vu dién thoai di dong nang cao (Advanced
Mobile Phone Service - AMPS), ANSI-136, tiéu chuén toan ciu cho truyén thong di
dong (Global Standard for Mobile - GSM), dich vu vé tuyén géi chung (General Packet
Radio Service - GPRS), téc d6 dit liéu duoc ting cudng cho phat trién GSM (enhanced
data rates for GSM evolution - EDGE), truy nhap da phéan chia theo ma (code division
multiple access - CDMA), CDMA dai tn rong, CDMA2000, va hé théng truyén thong

dién thoai di dong toan cau (Universal Mobile Telecommunications System - UMTS).

May thu phéat 128 ¢6 thé bao gdm mach phat va mach thu, chung 14n luot phat ra
cac tin higu tan sd vo tuyén va thu vao céc tin hiéu tin sb vo tuyén, nhu céc tin hicu
giong noi va dit liéu, thong qua anten. My thu phat 128 ¢6 thé gdm méy phat va may
thu & khoang cach ngin, nhu may phat va may thu Bluetooth. Anten c6 thé 13 anten
nhiing, anten rit hodc bt ky anten dwoc nhimng ngudi c6 hiéu biét trong linh vuc ky
thuat biét ma khong nam ngoai pham vi ctia sing ché.

Céc tin hiéu tin sb vo tuyén duoc phét gitta bo thiét b nguoi st dung 100 va mang,
b6 dinh tuyén hosc thiét bi diu cudi khac co thé gdm c4 tin hiéu luu théng va tin hiéu
diéu khién (vi du, céc tin hiéu/tin nhén chuyén trang cho cac cudc goi dén), cac tin hiéu

nay duogc sir dung dé thiét 1ap va duy tri sy giao tiép voi bén hodc diém dén khac. Cac
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tin hiéu tan s6 v6 tuyén con c6 thé gom thong tin dit liéu goi, vi dy, thong tin dit liéu goi

kiéu 6 k¥ thuat s6 (cellular digital packet data - CDPD).

Méy phat 128 c6 thé gdm thém mdt hodc nhiéu bd xur Iy FFT/IFFT/DFT 129A,
129B dé xir 1y cac song mang thanh phin trong hé thdng truyén thong OFDMA. C6
nhiéu b xir Iy FFT/IFFT/DFT 129A, 129B c6 thé cho phép bo thiét bi ngudi sit dung

100 thyc hién viéc gdp song mang trong dai va/hodc lién dai.

Mot s6 phwong 4n vé khai niém theo sang ché 13 co ché truyén tin hiéu trong do
kha nang cia bo thiét bi ngudi st dung dbi véi viéc thuc hién viéc gop séng mang trong
dai tir cac niit mang vo tuyén & cac ving dia Iy cach xa nhau (tic 13, khong cung vi tri)
duogc giao tiép voi mang, va mang 1ap lich biéu cac tai nguyén twong ung. Do 13, mang
c6 thé gdp cac song mang thanh phén trong cing dai tir cic nit mang vo tuyén khac
nhau dé dap tmg v6i kha ning dwoc chi ra ciia b thiét bi ngudi sir dung d6i véi viée thu

cac cugc truyén tin hi¢u nay.

Theo cich khac, néu bd thiét bi ngudi sir dung c6 kha ning kiém soat viée g0p
song mang trong dai ciia cic séng mang thanh phan dwoc phat boi cac nit mang voO
tuyén khong cting vi tri, hodc c6 kha ning kidm soét cac song mang thanh phan véi cac
d6 sai khac 16n vé thdi gian thu tin hiéu tir nhidu vi tri, nut mang (vi du, nut phuc vu
macro) c6 thé tu déng phat hién kha ning cia b thiét bi ngudi st dung bang cach quan
sat hiéu suit cia né va/hodc dap g cuia n6 véi céc loai giao tiép cu thé. Vi dy, nat
mang c6 thé quan sat sy d4p Ung cia bd thiét bi ngudi st dung d6i véi yéu ciu HARQ

dugc phat béi nit mang.

Theo mét s6 phuong an, nit mang c6 thé dugc thong béo 13 b6 thiét bi nguoi st
dung c6 hd trg viéc gdp séng mang trong dai ciia cac song mang thanh phin duogc phat
tir c4c nlit mang macro va pico trong trién khai macro/pico khong d0ng nhét hay khong.

Nut mang, hodc vi tri thudng tra khac trong nit mang, c6 thé quyét dinh c6 hay
khong 1am cho b thiét bi ngudi st dung cu thé thuc hién viée g0p song mang trong dai
trén co s thong tin thu duoc tir bd thiét bi nguoi st dung vé kha nang cua bd thiét bi

nguodi st dung.
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Trong cac phuong an khéc, niit mang, hodc céc vi tri cu tri théng minh khéc trong
nit mang, c6 thé quyét dinh c6 hay khéng lam cho b thiét bi ngudi sir dung thuc hién
viéc gop song mang trong dai trén co s& sy phat hién tu dong trong treong hop ma thong

tin vé kha ning ciia bd thiét bi ngudi sir dung khong xuét hién trong nit mang.

Do d6, céc hé théng/phuong phap theo mot sb phuong 4n c6 thé cho phép sy linh

hoat cao hon khi 14p ké hoach va thuc hién nit mang macro/pico khong ddng nhét.
Su bao hidu vé kha ning ciia b thiét bji ngudi sit dung

Nhu duge lwu ¥ trén ddy, trong mot sé phuong an, nit mang c6 thé duogc thong
béo 12 bo thiét bj ngudi st dung c6 h trg viée g0p song mang trong dai cua cac song
mang thanh phan dwoc phat tir cac nit mang macro va pico trong trién khai macro/pico

hay khéng. Fig.9 minh hoa cac dong dit liéu c4u hinh theo mét s6 phwong an.

Dé cap dén F 1g.9, diéu hanh vién c6 thé nhép dit liéu cAu hinh hé théng trong nut
mang, nhu hé théng hoat d6ng va hd trg (Operating and Support System - OSS) hoac
nut (Operation and Maintenance - OAM), ma c6 kha ning c4u hinh nit mang vé tuyén,

nhu tram géc macro. Nt OSS/OAM nhén va lvu trir dir lidu thong tin hé théng.

Vi du khéc d6 13 vé& nit mang tw t& chire (self organizing network - SON) cling co6
thé c4u hinh nit mang vé tuyén. Nhin chung, dir liéu ciu hinh mang 22 dugc cung cap
cho nit mang duoc tao cu hinh dé thyc hién su quan 1y nit mang hodc nhiém vu ciu

hinh, gém nit mang tap trung, tram géc, V.V..

Dit liéu cAu hinh hé théng'cc') thé dinh ra méi quan hé trong dai gifra cac nut mang,
thuong gdm it nhit mot nit mang macro va nhidu nit mang pico chdng 1én it macro.
Vi du, dit liéu cAu hinh hé théng c6 thé dinh ra nit mang v0 tuyén duogc cho s& hd trg
viéc gop séng mang lién dai va/hodic trong dai hay khéng, va tinh ddng nhét cia cac nat
khac nhau ma hd trg cac khu vuc dich vu dia 1y ma cling c6 thé chi dinh nut mang macro

va pico nao c6 cac song mang thudc ve cung dai hoat dong va co thé duoc gdp voi nhau.

Nut OSS/SON c6 thé cap nhét cdu hinh cta nat mang vo tuyén A, nat mang nay
c6 thé gdbm nut mang v6 tuyén eNodeB bing dit liéu cAu hinh nut 24. D6 1a, OSS/SON
c6 thé cAu hinh nat mang vé tuyén A bang cach thong bao nat mang v6 tuyén A vé cac

nut pico trong dai xuat hién trong ving phi séng cua nd.
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B0 thiét bi nguoi sir dung UE c6 thé théng bao vé kha ning cia né cho nit mang
v6 tuyén A qua thong diép vé kha ning cudi cing 26. Théng diép vé kha ning cubi cing
26 c6 thé biéu dién theo céc dang khac nhau. Vi du, thong diép vé kha nang cudi cung
26 ¢6 thé chi ra mét cach 1 rang rang bo thiét bi ngudi st dung UE hd tro viée gdp song
mang lién dai, viéc gdp song mang trong dai tir cac nut khdng cung vi tri, va/hodc viéc
gOp séng mang trong dai tir cic niit khong ciing vi tri. Théng diép vé kha ning cubi cing
26 c6 thé danh riéng dé chi ra kha ning gop séng mang ctia nd, hoic n6 c6 thé chira su
thong bao lién quan dén cac kha ning khac. Vi dy, kha ning va/hoic dic diém cu thé co
thé lién quan dén viéc gop soéng mang, va théng diép vé kha ning cubi cung 26 c6 thé
chi ra kha ndng va/hodc dac diém ma ciing c4u thanh diu hiéu cua kha ning gop séng

mang ctia bo thiét bi ngudi sir dung.

Trong céc phwong an khac, bg thiét bi nguoi sir dung UE c6 thé chi ra ring né ¢
thé thyc hién viéc gdp séng mang trong dai trong mang khong dong nhét. Bé kiém soat
viéc g0p song mang trong dai trong cac kich ban do (vi du, macro/pico, macro/RRH
hoic néu khong thi giira bat ky cac nut khéng cung vi tri véi khoang cach gitra hai vi tri
nut lién tiép 12 16n), bd thiét bi nguoi sir dung UE c6 thé can phai c6 cAu hinh phan cimg
dic biét, nhur ¢6 cac bd xir Iy FFT/IFFT/DFT riéng biét dé kiém soat mdi séng mang
thanh phan. Do d6, thong tin vé kha ning cubi ciing dugc chira trong thong diép vé kha
ning cudi ciing 26 c6 thé con gdm cac bod xir Iy FFT/IFFT/DFT trong b thiét bi ngudoi
stt dung, hodc thiét bi tuong tu. Thong tin vé kha nang cua bo thiét bi nguoi st dung co
thé con gdm d6 sai khac thoi gian 16n nhit (A T) cia cac song mang thanh phén trong

cung dai tAn s6 ma c6 thé dwoc gdp boi bo thiét bi ngudi sir dung.

Bo thiét bi ngudi sir dung c6 thé bao cao kha ning ciia né t6i nlit mang trong qua
trinh thiét lap két ndi, trude hodc sau khi ban giao, hoac bét ctt lic ndo theo yéu ciu cia
nut mang.

Dé dap ting véi thong tin vé kha ning ciia bd thiét bi ngudi st dung, nat mang c¢6
thé giri théng diép cau hinh cubi cing 28 t6i bo thiét bi nguoi sir dung UE chi béo cho
b thiét bi ngudi st dung biét dugc cic séng mang thanh phan nao né can cdu hinh cho

viéc gbp song mang.
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Thong tin vé kha ning ciia b thiét bi ngudi sit dung c6 thé con duge phat qua giao
dién gitra cac niit mang trong hé théng truyén thong théng qua thong diép ciu hinh nit
30, vi du, qua giao dién X2 gifta cac nit eNode B hodc gitra mot nat eNode B va mot
RRH hoic giita bt ky tip hop ciia cac nit mang. Vi dy, théng tin vé kha ning c6 thé
duoc cung cép bdi nut mang phuc vu (vi dy, nit eNode B phuc vu) cho eNode B tai thoi
diém ban giao. Thong tin vé kha ning ctia bo thiét bi ngudi str dung c6 thé dugc thay
d6i giita cac nat mét cach trong sudt (vi du, trong vét chira trong sudt) hoic khong trong

sudt (tirc 13, nat nhan doc thong tin trudc khi guri n6 téi nht khac).

B thiét b nguoi st dung UE cé thé dugc tao cAu hinh dé st dung ca hai tai nguyén
trong dai macro- va pico- khi dang gop séng mang trong dai néu dit liéu ciu hinh cubdi
cung cho phép, b thiét bi ngudi sir dung c6 kha ning g0p song mang nhu vy, va mang

quyét dinh 1ap lich biéu dit liu trén cac song mang tir ca hai 6 macro va pico.
Su phat hién ty dong vé kha ning cta bd thiét b ngudi st dung

Trong mdt s6 phuong an, mang c6 thé ty dong cb gang x4c dinh néu bo thiét bi
nguoi s dung c6 kha ndng thuc hién viéc gdp séng mang trong dai ctia cdc sdng mang
thanh phan dugc giri béi cac nit khong cing vi tri. Su phat hién tw déng vé kha ning

cia thiét bi ngudi st dung ¢ thé dugc thuc hién theo nhiéu céch.

Vi dy, nit mang (vi du, nat eNode B phuc vu) ¢ thé bit dau phat nhiéu song mang
thanh phan trong dai téi b thiét bi ngudi st dung tir nhidu vi tri (vi du, tir cc nit
macro/pivco va/hodc tir cac niit macro/RRH). Nt mang c6 thé sau d6 quan sat hiéu suét
clia bd thiét bi ngudi sir dung dé dap tmg véi cude truyén tai. Vi du, trong mot s& phuong
an, nit mang co thé khoi mao cho HARQ ACK/NACK yéu ciu bd thiét bi nguoi st
dung va x4c dinh d4p tmg ctia b thiét bi ngudi sir dung dbi véi yéu ciu. Pép tng ciia

b6 thiét bi ngudi st dung véi sw phat d6 c6 thé dugc goi 12 chi s6 hidu ning #1.

Nut mang c6 thé c6 thong tin tinh ning HARQ ACK/NACK ciia bé thiét bi ngudi
str dung khi cac séng mang thanh phan duoc gop trong dai (tirc 13, duoc g0p bdi UE)
duogc giri (vi dy, macro BS) trong céc didu kién vo tuyén tuong tu v6i cac didu kién dugc
str dung dé quan sat chi s6 hiéu ning #1. Dap tmg d6 c6 thé duoc goi 13 chi sb hidu nang
#0. Néu do sai khac giita cic chi s6 hiéu ning #0 va #1 ndm trong gié tri ngudng, thi nit

mang c6 thé dam bao riang bd thiét bi ngudi sit dung c6 kha nang thuc hién viéc gop
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séng mang trong dai cia cac séong mang thanh phin dwoc nhin véi d6 khéac biét thoi

gian 16n, vi du, 1au hon tién t6 vong.

Nt mang c6 thé huu trit thong tin vé kha ning cta bo thiét bi ngudi st dung dugc
phat hién nay ddi véi bd thiét bi ngudi st dung nay va st dung thong tin nay dé 1ap lich
Biéu viéc gop song mang trong dai tlr cac vi tri khac nhau bét cit khi ndo can thiét. Nat
mang ciing c6 thé phat tin hiéu kha ning ctia bo thiét bi ngudi sir dung dugc nhan dang
nay té1 té1 cac nut mang khéc, nhu cac nit eNodeB, va/hodc téi cac mang 161 (vi dy, cho

cac muc dich khac nhau nhu HO, O&M, SON, su quan 1y mang, v.v.).

Trong cac phuong 4n khéc, su phét hién tw dong cua cac kha nang cta b thiét bi
ngudi str dung dbi véi viée thuc hién viéc gop séng mang trong dai cia céc song mang
thanh phﬁn dugc nhan véi 6 khéc biét thoi gian 16n co thé 13 trén co s& kha nang cua
b thiét bi nguc"ﬁ sir dung trong vi€c thuc hién viéc gdp song mang lién dai va/hoac kha

ning cta bo thiét bi ngudi st dung trong viée thuc hién viée gdp séng mang trong dai.

Néu b thiét bi nguoi sir dung c6 kha nang thuc hién ca viéc gop séng mang lién
dai va viéc gdp soéng mang trong dai, mang c6 thé gia dinh rang bo thiét bi nguoi sir
dung c6 thé cing thyc hién viéc gdp séng mang trong dai cua cac séng mang thanh phin
duoc nhéan tai bo thiét bi nguoi st dung véi do khac biét thoi gian 16n gitra chung. Ly
do 6 12 d& kiém soat viéc gdp séng mang lién dai, bo thiét bi ngudi st dung thudng sé
c6 nhidu hon mét bd xir Iy FFT/IFFT/DFT, céc bd xtr Iy ndy thuc hién cac hoat dong dai
gbc va thuong dwoc sir dung cho viéc gdp séng mang trong dai va lién dai. Do d6, bd
thiét bi nguoi sir dung nay ciing c¢6 thé c6 kha ning thuc hién viée g0p song mang lién

dai ctia cac séng mang thanh phén véi d6 khéc biét thoi gian thu 16m.

Trong cac phuong an khac, néu nut mang nhan thirc dugc rz‘ing bo thiét bi nguoi
st dung c6 kha ndng thuc hién viéc gdp séng mang lién dai cla cac song mang thanh
phan dugc thu véi d6 khac biét thoi gian 16n giita ching va b thiét bi ngudi st dung
cling hd trg viéc gdp séng mang trong dai, thi mang ciling c6 thé gia dinh ring b thiét
bi nguoi sir dung c6 thé c6 kha ning thwc hién viéc gdp séng mang trong dai cua céc
song mang thanh phéan, cdc séng mang thanh phin nay duoc thu véi do khéc biét thoi

gian gian 16n giita ching. Nut mang (tic 13, nit nhan dang) c6 thé phat tin hiéu thong
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tin v€ kha nang cia bd thiet bi ngudi st dung dugc nhén dang nay téi cac nit mang

khéc, vi du, nit mang 16i nhu MME, eNode B, O&M, SON v.v.

Quy trinh hoat dong ciia cac hé théng/phuong phap theo mét sb phuong an dugc
minh hoa trong cac hinh v& tir Fig.10 dén Fig.13. P& cip dén Fig.10, trong mot sd
phwong 4n, mang va/hoic nit mang c6 thé xac dinh kha ning gdp séng mang cia bd
thiét bi ngudi str dung (6 204). Cy thé, mang va/hoic nat mang c6 thé xac dinh bo thibt
bi ngudi sir dung c¢6 kha nang thuc hién viéc gdp soéng mang trong dai, viéc gdp song
mang lién dai cia cdc séng mang thanh phan dugc giri tir cac niit cing vi tri, va/hoic
viéc gop séng mang trong dai ctia cac séng mang thanh phan dugc giri tir cac nat khong
cung vi tri.

Nhu duge hru ¥ trén ddy, viéc x4c dinh kha ning gdp song mang cia bd thiét bi
nguoi st dung cb thé duoc dua trén su phat tin hi€u r6 rang bdi bd thiét bi nguoi si
dung va/hodc mot cach tu dong trén co s& hiéu sult va/hodc céc tinh nang cua bd thiét

bi ngudi st dung.

Nhim dap ung véi viée xac dinh réng b thiét bi nguoi st dung c6 kha nang thuc
hién viéc gdp séng mang trong di ciia cic song mang thanh phan dwoc giri tir cac nat
khong cung vi tri hay khong, cac phuong phap bao gdm thém budc phat ddng thoi dix
lidu tir cac nit mang v6 tuyén khong cting vi tri thir nhét va thit hai bai st dung cac song

mang thanh phin trong dai (6 206).

Pé cap dén Fig.1, cac quy trinh hoat dong theo mét s phuong 4n gém thu dir lidu
cau hinh nut thit nhét tai nat mang vo tuyén thir nhét (6 220). Dit liéu cAu hinh nat mang
thtr nhit c6 thé nhan dang cac niit mang vo tuyén khéac trén cing ting hodc trén tng
khac v6i nit mang v6 tuyén thir nhat. Vi du, néu nt mang v6 tuyén tht nhét 13 nat
macro, dit liéu cAu hinh nat tht nhét c6 thé chi ra sy ¢6 mit ciia mot hodc nhiéu nit pico
hoic cac nit macro khac ma c6 ving dich vu phii séng chdng 1én ving dich vu cua nat
mang vd tuyén thi nhat. Dit liéu c4u hinh nat c6 thé con théng béo cho nit mang vo
tuyén thir nhat vé cic séng mang thanh phin nao xuét hién s& duoc st dung béi nit

mang v6 tuyén thir nhat.

Quy trinh hoat dong con bao gdm viéc xac dinh kha ning bé thiét bj ngudi st dung

dugc phuc vu boi mit mang vo tuyén thir nhit di voi viée thue hién gop séng mang (6
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222). Vi du, ntit mang v tuyén thi nhét, thong qua cac thong diép 16 rang tir bo thiét bi
nguodi stt dung va/hodc mot cach tw dong, co thé xac dinh ring bo thiét bi ngudi sir dung
c6 kha nang thyc hién viéc gdp song mang lién dai, viéc gép séng mang lién dai ciia céc
song mang thanh phan dwoc giri tir cac nut cung vi tri, va/hodc vide g0p song mang trong
dai cia céc song mang thanh phin duoc giri tir cac nit khong cung vi tri.

Dé dap g véi viéc xac dinh kha ning gop song mang cia bo thiét b nguoi st
dung, niit mang v6 tuyén thir nhét c6 thé giri dit liéu cdu hinh cudi cing t6i bd thiét bi
ngudi st dung (6 224). Dit lidu cau hinh cubi ciing c6 thé chi béo cho thiét bi ddu cudi
biét dugc cac song mang thanh phén nao s& kich hoat va/hodc bd thiét bi nguoi su
dung c6 duogc 1énh thye hién gdp séng mang cia cac song mang trong dai c6 cac thoi

diém dén vugt qué chiéu dai cua tién to vong hay khong.

N1t mang v6 tuyén thir nhit c6 thé cling giri dit 1iéu cAu hinh nut mang thr hai t&i
nat mang vo tuyén thit hai (6 226). Dit liéu cAu hinh nut thir hai c6 thé théng bo cho
nit mang v6 tuyén thi hai ring n6 c¢é chirc nang gii dit liéu qua séng mang thanh phan
t6i bo thiét bi ngudi sir dung, va/hosc thong béo cho nut mang thir hai vé cac song mang

thanh phan ndo xuét hién s& dwoc st dung bodi nit mang vo tuyén thir hai.

Céc nat mang v tuyén thir nhit va thir hai sau d6 c6 thé ddng thoi phat dit lidu t6i

b6 thiét bi ngudi sir dung sir dung céc séng mang thanh phén trong dai (6 228).

Cac hoat dong x4c dinh mét cach tyr ddng cac kha néng gdp song mang cia bd thiét
bi nguoi sir dung theo mot ) phuong an dugce minh hoa trén Fig.12. Nhu duogc chira &
day, cac hoat dong c6 thé bao gdm truyén yéu cdu dén b6 thiét bi nguoi st dung trén
nhiéu séng mang trong dai tir cac nit mang vo tuyén khéng dugc sap dat (khdi 240). Su
hoat ddng cua b thiét bi ngudi sir dung dap lai yéu ciu dugc quan sat thiy (khdi 242),
va kha ning cua bd thiét bi nguéri sir dung dé thyc hién viéc gdp song mang trong dai
duoc két luan tir hoat déng dwoc quan sat thdy cia b thiét bi ngudi sit dung dép lai yéu
ciu (khbi 244).

Cac hoat dong xac dinh mét cach d6ng thoi cac kha ning gop séng mang ciia bd
thiét bi ngudi sir dung theo cic phuong 4n thém nita duge minh hoa trén Fig.13. Nhu
dugc thé hién & day, cac hoat dong bao gém truyén yéu cau thit nhat dén bo thiét bi

ngudi st dung trén nhidu séng mang trong kénh tir cac nit mang vo tuyén duoc sap dit
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va/hodc tir mot nat (khéi 262). Sy hoat déng cuia bo thiét bi ngudi st dung dap lai yéu
cau thir nhit dugc quan sét thay (khdi 264).

Yéu cau thir hai dugc truyén dén b6 thiét bi nguoi sir dung trén nhidu song mang
trong kénh tlr cac niit mang vo tuyén khéng duoc sap dit (khéi 262), va sy hoat dong
ctia bo thiét bi ngudi sir dung dap lai yéu cau thir hai dwoc quan sat thiy (khdi 268).

Cac kha ning gop séng mang ctia bd thiét bi ngudi st dung c6 thé dwgc xac dinh
bang cach so sanh sy hoat dong ciia bo thiét bi ngudi sir dung dép lai cac yéu ciu thi
nhét va thi hai. Cu thé, néu su chénh 16ch vé thoi gian dap lai gilra cac yéu ciu thur nhét
va thir hai 1a nhé hon so véi mirc nguéng, mang c6 thé két luan rang bo thiét bi ngudi
str dung c6 thé xir I nhiéu séng mang trong dai dwoc truyén tir c4c nit mang vo tuyén

khong dugc sép dat.

Mic du duoc mé ta bén trén co ban véi sy tham chiéu cac ciu tric lién két mang
LTE, khai niém sang ché ciing c6 thé 4p dung cho truong hop phat trién mang bét ky
trong d6 bo thiét b ngudi sir dung gop céc séng mang thanh phin duoc truyén tix cac

nut khong duogc sép dat.

Hon nira, cac nat khong dugc sép dat cling c6 thé c6 cac su khac nhau 16n vé tin
s6 song mang tao ra sy khac biét twong d6i 16n v& cac 131 tin sb giita cic song mang
thanh phan. Thong thuong bd thiét bi ngudi st dung c6 thé xir I sy thu va gbp séng
mang cac séng mang thanh phan, ching c6 15i tin sb trong d6i nho. Theo khia canh
khac ciia sang ché bo thiét bi nguoi sir dung ciing c6 thé béo céo kha ning xir 1y 18i tin
s6 trong ddi ctia né. Vi du bd thiét bi ngudi sir dung c6 thé chi ra ring né cb thé g0p céc
song mang néu 151 tin sb twong dbi giita cic sdng mang thanh phan 12 nim trong khoang
+ 0,75 ppm. Nat dwa trén kha ning cia bd thiét bi ngudi sir dung nay va 16i tin s6 twong
d6i lién nit c6 thé quyét dinh liéu c6 thuc hién viéc gdp séng mang trong dai cho bd
thiét bi ngudi sir dung nay hay khéng. Nat mang ciing c6 thé bao hiéu bd thiét bi nguoi
sir dung d3 bao céo kha ning xur 1y 15 tan sé twong dbi dé xir 1y viée g0p song mang

trong dai dén cac nut mang khac, vi du, eNode B, nit mang 16i nhu MME, RRH, v.v.

Sang ché cho phép ngudi thao tac tao ra cdc mang macro va pico véi vi tri macro

16n dén pico dén khoang cach vi tri trong mang véi cac UE c6 kha nang nay.
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Trong qua trinh thuc hién gbp séng mang cho LTE, céc thuét ngit khic nhau duoc
str dung dé m6 ta cic séng mang thanh phin. Sang ché do d6 c6 thé ap dung, vi du cho
céc trudng hop trong d6 cac thuat ngit kiéu cac hoat déng nhiéu 6 hoic 6 kép duge méd
t4, vi du, v6i Primary (Serving) Cell PCell va potentially multiple Secondary (Serving
Cells) SCell, hodc twong tw. Ngudi ¢ hiéu biét trong linh vuc k¥ thut ndy d& dang hiéu

duoc di€u nay.

S& duoc hiéu béi ngudi c6 hidu biét trong linh vuc k¥ thuat ndy rang, sang ché co
thé duoc thé hién dudi dang phwong phéap, hé théng xir 1y dit liéu, va/hodc san pham
chuong trinh may tinh. Do d6, sang ché c6 thé & dang thirc clia toan bd phuong 4n phan
cling, toan bo phuong 4n phan mém hoic phuong phap két hop tit ca céc khia canh phan
cung va phén mém thuong duogc dé cap dén & day 1a “mach” hoac “médun”. Hon nira,
sang ché c6 hé & dang thirc cia san phdm chuong trinh may tinh trén moi truong luu trix
st dung dugc clia may tinh c6 ma chwong trinh méy tinh dugc nam trong méi trudng c6
thé dugc thuc hién béi may tinh. Mbi truong doc dwoc may tinh thich hop bat ky c6 thé
dugc str dung bao gdm cac dia cimg, cac CD ROM, cac thiét bi luu trit quang hoc, hoac
cac thiét bi luu trit tir tinh.

Mot s6 phuong 4n cia sang ché dwoc mé ta & day voi su tham chiéu céc sy minh
hoa luu db va/hodc cic so d6 khéi ciia cic phuwong phép, hé théng va céc san phim
chuong trinh mdy tinh theo cic phuong 4n cta sang ché. S& dugc hidu ring mdi khdi
ctia cac sy minh hoa luu dd va/hodc cac so d6 khéi, va cac su két hop cua cac khdi trong
cac sy minh hoa luu dd va/hodc cac so dd khéi, co thé dugc thuc hién béng cach Iénh
chwong trinh may tinh. Cac 1énh chuong trinh may tinh ndy c6 thé dwoc cung cip cho
b xir 1y ctia mdy tinh néi chung, may tinh cu thé, hodc thiét bi xir 1y dit liéu c6 thé lap
lich khéc dé tao ra mot thiét bi, do d6, cic 1énh thuc hién nh& bd xit 1y ciia may tinh
hoic thiét bi xir 1y dit liéu c6 thé 14p lich khac, tao ra phwong thic thuc hién cac chirc

nang/hoat dong dugc chi ra trong luvu d6 va/hodc khoi hodc cac khoi cua so do khoi

Céc 1énh chwong trinh may tinh ndy ciing c6 thé dugc lwu trit trong bd nhé doc
duoc ciia may tinh dé tao ra vat thé san xuét bao gém phuong tién 1énh thyuc hién chirc

nang/hoat dong dugc chi ra trong luu d6 va/hodc khoi hodc cac khéi ctia so do khoi.
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CAc 1énh chuong trinh may tinh ciing c6 thé duoc tai trén may tinh hoic thiét bi xur
Iy dit liéu c6 thé 1ap lich khac dé tao ra mot chudi cac budc hoat dong dwoc thyc hién
trén may tinh hoac thiét bi co6 thé 1ap lich khac dé tao ra quy trinh dugc thuc hién bdi
may tinh do d6 cac 1€nh thyc hién trén may tinh hodc thiét bi c6 thé 1ap lich khac cung
cép cac budce thuc hién cac chic ning/cac hoat dong dugc chi ra trong hru dd va/hoic
khéi hodc céc khdi ciia so d6 khéi.

Puoc hiéu rang cac chirc ning/cac hoat dong da chi ra trong cac khdi c6 thé dién
ra khong theo trit tw dwgc chi ra trong cic minh hoa hoat d6ng. Vi du, hai khéi duoc chi
ra lién tiép c6 thé trong thuc té duoc thuc hién vé co ban 1a déng thoi hodc cac khéi cb
thé d6i khi duoc thuc hién theo trat tu nguoc, phu thudc vao chitc nang/hoat dong duoc
ké dén. Mic di mot s6 so dd bao gdbm cac miii tén trén cac dudng truyén thong dé chi
ra huéng truyén thong co ban, dugc hiéu ring cudc truyén thong c6 thé dién ra theo
hudéng nguoc lai véi cac miii tén & mo ta.

Nt chuwong trinh mdy tinh dé thuc hién cac hoat ddng ciia sang ché c6 thé duoc
viét ngon ngit 1ap lich hudng dbi tuong nhu Java® hoac C++. Tuy nhién, nit chuong
trinh may tinh dé thyc hién cac hoat dong cta sang ché ciing c6 thé duogc viét bang cac
ng6n ngtr 14p lich thd tuc thong thudng, nhu ngdn ngit 1ap lich "C". Nat chuong trinh c6
thé thyc hién toan bd trén may tinh cta ngudi sir dung, mot phan trén may tinh cila ngudi
sir dung, giéng nhuw méot goi phdn mém dimg riéng 1¢, mot phan trén may tinh ctia nguoi
sir dung va mdt phan trén may tinh tir xa hodc toan bd trén may tinh tir xa. Theo trudng
hop vé sau, may tinh tir xa c6 thé dugc két ndi véi may tinh cia nguoi st dung nho
mang ving dia phuong (LAN) (LAN 14 viét tit ctia local area network) hodc mang vung
rong (WAN) (WAN la viét tit cia wide area network), hozc su két néi cé thé duge thuc
hién v6i may tinh bén ngodi (vi du, nhd Lién mang sir dung nha cung cp dich vu lién

mang).

Nhiéu phuong an khac nhau dugce boc 10 ¢ day, két hop véi ban mé ta va cac hinh
v& bén trén. Can hiéu rﬁng viéc mé ta va minh hoa mdi su két hop hoic su két hop con
gifta cic phuong 4n nay 14 su 13p lai khong can thiét va 1am khé hiéu. Do do, tit ca cac
phuong an c6 thé duoc két hop theo céch thirc va/hodc su két hop bét ky, va ban md ta

hién tai, bao gom céc hinh v&, s€ dugc hi¢u la bao gom ban mé ta dugc viét hoan chinh
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cua tat ca cac su ket hop va cac su két hop con cua cac phuong an duge mo ta & day, va
theo céch thirc va quy trinh tao ra va st dung chung, va s€ ho trg cac diém yéu cau bao

ho theo bét ctt su két hop hodc su Kkét hop con nao nhu da néu.
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YEU CAU BAO HO
1. Phuong phép thuc hién viéc gdp séng mang trong dai tin trong mang khong day da
tAng bao gdm niit mang vo tuyén thir nhit ma sir dung séng mang thanh phan thir nhit
trong dai tan s§ thir nhit va niit mang vo tuyén thtr hai ma khéng cing dugc sip dit voi
nit mang vo tuyén thir nhat va sit dung séng mang thanh phan thi hai trong dai tin s

~ thir nhat, phwong phap nay bao gbm:

x4c dinh kha ning ctia bo thiét bi nguoi sir dung dwoc dit bén trong vung phu séng
chdng clia cdc niit mang vo tuyén thir nhét va thir hai dé nhan ddng thoi dit liéu trén séng
mang thanh phén th& nhét tir nit mang v tuyén thir nhit va trén séng mang thanh phan
thir hai tir nat mang vo tuyén thir hai khi chénh 1éch thoi gian dén tai bo thiét bi ngudi
sir dung d6i véi cude truyén tir niit mang v6 tuyén thir nhat va niit mang vo tuyén thir
hai 12 16n hon phan nhé hon ciia thoi gian tién t§ vong ciia ky hiéu thi nhét duoc truyén
boi niit mang vo tuyén thir nhat va thoi gian tién t6 vong thi hai cia ky hiéu thit hai
duoc truyén béi niit mang vo tuyén thtr hai; va

truyén dit liéu tht nhét dén bo thiét bi nguoi st dung tir nit mang vo tuyén thir
nhét bang cach sir dung séng mang thanh phén thir nhat déng thoi voi nat mang vo tuyén
thir hai truyén dit liéu thit hai dén bd thiét bi ngudi sir dung bang cach sir dung song
mang thanh phan thir hai dép lai & x4c dinh rdng bo thiét b nguoi st dung c6 kha nang
nhan dong thoi dit liu trén séng mang thanh phan thtr nhét tir nut mang v6 tuyén thir
nhét va trén séng mang thanh phan th hai tir nit mang vo tuyén thit hai.

2. Phuong phép theo diém 1, trong &6 phuong phap nay con bao gdm budc nhén dit liéu
cAu hinh th{ nhét tai nat mang vO tuyén thir nhét x4c dinh nut mang v0 tuyén thir hai va
séng mang thanh phan thi hai.

3. Phuong phap theo diém 2, trong d6 dit lidu cAu hinh thi nhit duoc nhan tir eNodeB
trong mang phat trién 1au dai, nit quan 1y mang hozc nit ciu hinh.

4. Phuong phép theo diém 1, trong d6 nat mang thir hai bao gom d4u vo tuyén tir xa,
tram co s& hodc role.

5. Phuong phép theo diém 1, trong d6 séng mang thanh phan thr nhat va song mang
thanh phan thit hai c6 dai thong gop 16n hon 20MHz.
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6. Phuong phép theo diém 3, trong d6 séng mang thanh phan tht nhit bao gdbm song
mang thanh phan 20MHz thit nhét trong dai tin s6 thir nhit va séng mang thanh phin
thir hai bao gdm s6ng mang thanh phin 20MHz thir hai trong dai tAn s6 thir nhét.

7. Phuong phép theo diém 1, trong d6 s6ng mang thanh phan thir nhit bao gdm song
mang thanh phan Rel-8 ctia 3GPP thit nhit cua dai thong kénh 1.4, 3, 5, 10, 15 hodic
20MHz trong dai tan s6 thir nhat va song mang thanh phan thir hai bao gdm song mang
thanh phan Rel-8 ciia 3GPP thir hai clia séng mang thanh phan dai théng kénh 1.4, 3, 5,
10, 15 hozc 20MHz trong dai tan s6 tht nhét.

8. Phuong phép theo diém 1, trong d6 niit mang vo tuyén thir nhat dwoc tao cAu hinh dé
truyén dir liéu dén bo thiét bi ngudi str dung bang cach sir dung so dd didu bién ghép
kénh phén chia theo tin s6 tryc giao (OFDM) ma st dung k¥ hiéu OFDM véi tién t6
vong thir nht c6 thoi gian tién t6 vong xac dinh trudce thi nhét va nat mang v6 tuyén
thir hai c6 thé dugc tao cdu hinh dé truyén dir liéu dén bo thiét bi ngudi sir dung bing
cach st dung ky hiéu OFDM véi tién t6 vong thi hai c6 thoi gian tién t6 vong xac dinh
trudce thir hai.

9. Phuong phép theo diém 1, trong d6 xac dinh kha ning cia bo thiét b nguoi sir dung
nhan dong thoi dit lidu trén séng mang thanh phan thir nhit tir nat mang vo tuyén thir
nhit va trén séng mang thanh phan thir hai tir nat mang v tuyén thir hai bao gdm nhan
dit liéu cAu hinh thtr hai tir bo thiét bj ngudi sit dung, dit liéu cAu hinh thit hai c6 thé x4c
dinh kha ning nhan dong thoi dit lidu ciia bo thiét bi ngudi sir dung trén cac tin sé séng
mang trong dai tAn tir ca niit mang nit mang vo tuyén thi nhat va nut mang vo tuyén
thir hai.

10. Phuong phép theo diém 9, trong d6 dit liéu c4u hinh th hai dinh 16 sb luong coa bd
xir 1y bién d6i Fourier nhanh duoc bao gdm trong bo thiét bi ngudi sir dung, trong d6 sb
luong 14 16m hon 1.

11. Phuong phép theo diém 9, trong d6 dit liéu cAu hinh tht hai dinh rd mitc chénh 1éch
thoi gian t8i da clia cac tin hidu nhan tir séng mang thanh phin thir nhét va thit hai ma

b6 thiét bi ngudi st dung c6 kha ning xir 1.
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12. Phuong phép theo diém 1, trong d6 kha ning x4ac dinh cta thiét bj dau cubi khéng

day duoc béo hiéu dén niit v6 tuyén mang thi ba.

13. Phuong phéap theo diém 12, trong d6 nut v6 tuyén mang thi ba 13 niit dich dé thuc

hién sy chuyén giao.

14. Phuwong phép theo diém 1, trong d6 x4c dinh kha ning nhan dit liéu ddng thoi cia
b6 thiét bi nguoi sir dung trén séng mang thanh phan thir hai tir nit mang vo tuyén thir

hai bao gdbm phan tich hoat dong nhan ctia bd thiét bi ngudi str dung.

15. Phuong phap theo diém 14, trong d6 viéc phén tich hoat dong nhan cia bb thiét bi
ngudi st dung bao goém viée truyén dit liéu ddng thoi dén bo thibt bi nguoi st dung tir
nit mang vé tuyén thir nhét bang cach sir dung séng mang thanh phan thr nhét va truyén
dir liéu t6i bo thiét bi ngudi st dung tir nit mang vo tuyén thir hai st dung séng mang
thanh ph?m th{r hai, va vi€c phan tich hoat dong nhan cia b thiét bi ngudi sit dung dap

lai cudc truyén ddng thoi.

16. Phuong phap thuc hién viéc gop séng mang trong dai trong mang khong day da
ting bao gdm nat mang vo tuyén thir nhét sir dung séng mang thinh phan thir nhét trong
dai tan sd thi nhit va nit mang vo tuyén thi hai ma khéng duoc bé tri ciing véi nat
mang v6 tuyén thir nhit va sir dung séng mang thanh phan thir hai trong dai tin sb thi

nhét, phuong phéap nay bao gdm:

xac dinh kha ning ctia bo thiét bi ngudi sit dung duoc bd tri trong ving phi séng chong
13p ciia nfit mang v tuyén thi nhit va nut mang v6 tuyén thir hai dé nhén ddng thoi dix
liéu trén séng mang thanh phin thir nhét tir nat mang vo tuyén thtr nhit va trén song

mang thanh phan thir hai tir nit mang vo tuyén tht hai; va

truyén dir liéu thir nhét dén bo thiét bi ngudi str dung tir nlit mang vé tuyén thir nhét st
dung s6ng mang thanh phan thir nhit ddng thoi voi not mang v tuyén thit hai truyén dit
liéu thtr hai t6i bo thiét bi ngudi st dung sir dung séng mang thanh phan thi hai dép lai
dé x4c dinh r@“lng b0 thiét bi nguoi st dung c6 kha nang nhan déng thoi dit lidu trén song
mang thanh phan th nhét tir nit mang vo tuyén thtr nhit va trén soéng mang thanh phan

thir hai tir nit mang vo tuyén thir hai;
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trong d6 viéc xac dinh kha ning ctia bd thiét bj ngudi st dung dé nhén dong thoi dit licu
trén séng mang thanh phan thi nhét tir nat mang vo tuyén thir nhit va trén song mang
thanh phan tht hai tir nat mang vo tuyén thtr hai bao gdm phén tich hoat déng nhan bd
thiét bi ngudi st dung;

trong d6 phan tich hoat dong nhan cta b thiét bi ngudi st dung bao gdm truyén dong
thoi t61 bo thiét bi nguoi st dung tir nat mang vo6 tuyén thir nhét sir dung séng mang
thanh phin tht nhat va truyén dit liéu dén b thiét bji nguoi st dung tir nat mang vo
tuyén thir hai bang cach sir dung séng mang thanh phan thi hai, va phén tich hoat dong

nhan cia b6 thiét bi ngudi st dung dap lai cudc truyén ddng thoi; va

trong d6 phan tich hoat ddng nhan cia bé thiét bi ngudi st dung c6 thé bao gbm truyén
dit liéu dén bd thiét bi nguoi st dung chi tir nit mang vo tuyén thtr nhét b?lng cach st
dung ca séng mang thanh phan thur nhit va séng mang thanh phin thi hai, va so sanh
hoat dong nhén cua bo thiét bi nguoi st dung dap lai cudc truyén déng thoi tir ca nut
mang v6 tuyén thir nhit va thir hai ctia bo thiét bj ngudi sir dung dép lai cude truyén chi

tir nit mang vé tuyén thir nhét.

17. Phuong phap theo diém 15, trong d6 phan tich hoat d6ng nhan cta bo thiét bi ngudi
sir dung c6 thé bao gdm phan tich su dép lai cia bo thiét bj ngudi st dung d6i véi yéu

cau lap tu dong lai.

18. Phuong phap theo diém 1, trong d6 viéc xac dinh kha ning nhén dir liu dﬁ‘)ng thoi
ctia b thiét bj nguoi sir dung trén song mang thanh phan tht nhit tir nat mang vo tuyén
thir nhét va trén séng mang thanh phén thir hai tir nut mang v tuyén thir hai c6 thé bao
gém viéc xac dinh réng bo thiét bi nguoi s dung co thé thuc hién ca viée g0p song

mang trong dai va gdp séng mang lién dai.
19. Hé thong mang khéng day da ting bao gdm:

nut mang v6 tuyén thir nhit duoc tao ciu hinh dé truyén thong tin bang cach sir
dung séng mang thanh phan thir nhat trong dai tan s6 thir nhét trong ving phi soéng thir
nhét, va
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nit mang vo tuyén thir hai dwoc tao ciu hinh dé truyén thong tin bang cach sir dung
séng mang thanh phan thit hai trong dai tan sb thi nhit trong ving phu séng thit hai ma

chéng 13p vé dia 1y v6i ving phit séng thir nhit trong ving phu séng chdng lip;

trong d6 niit mang vo tuyén thir nhat dugc tao ciu hinh dé nhén dit liéu chu hinh

thir nhét xac dinh nat mang vo tuyén thir hai va séng mang thanh phan thi hai;

trong d6 nit mang vo tuyén thir nhit con dwoc tao céu hinh dé xé4c dinh kha nang
nhan dit lidu ddng thoi cia bo thiét bi ngudi s dung dt bén trong ving phu séng chong
l3p trén song mang thanh phan thir nhat tr nat mang vo tuyén thr nhét; va trén song

mang thanh phan thi hai tir nit mang v6 tuyén thi hai; va

trong 6 nat mang vo tuyén thir nhat con dwoc tao ciu hinh dé truyén dir liéu thir
nhit dén bo thiét bi ngudi sir dung tir nlit mang v tuyén thir nhat bang cach sir dung
séng mang thanh phan thtr nhét trong khung thoi gian thir nhit; va

trong d6 nut mang v6 tuyén thtr hai dugc tao ciu hinh dé truyén dit lidu thi hai
dén bo thiét bi ngudi sir dung bang cach st dung séng mang thanh phan thi hai trong
khung thdi gian thir nhat d4p lai ntit mang v6 tuyén thir nhit x4c dinh ring bd thiét b
ngudi st dung c6 kha ning nhan dit liéu déng thoi trén séng mang thanh phan thi nhit
tir nit mang v6 tuyén thir nhat va trén séng mang thanh phan tht hai tir niit mang vo
tuyén thl’x hai khi chénh 1éch thdi gian dén tai bo thiét bi nguoi sir dung dbi vai cudc
truyén tir nat mang vo tuyén thir nhét va nit mang v6 tuyén thi hai 13 16n hon phén nho
hon cua thoi gian tién t6 vong cua ky hiéu thi nhit duge truyén boi nit mang v6 tuyén
thir nhét va thdi gian tién t6 vong thit hai ctia ky hidu thi hai dwoc truyén béi nit mang

v6 tuyén thir hai.

20. Hé thdng theo diém 19, trong d6 séng mang thanh phén thir nhat va séng mang thanh
phan thir hai c6 thé c6 dai théng gop 16n hon 20 MHz.

21. Hé théng theo diém 20, trong d6 séng mang thanh phén thir nhit bao gbm séng mang
thanh phdn 20MHz trong dai tin sb thir nhit va song mang thanh phéan thir hai bao gdbm
séng mang thanh phan 20MHz thit hai trong dai tin sb thit nhét.

22. Hé thdng theo diém 20, trong d6 cc nut mang v tuyén thir nhit va thi hai c6 thé

duoc tao ciu hinh dé truyén dit liéu dén bd thiét bi nguoi st dung béng cach str dung so
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do diéu bién ghép kénh phan chia theo tan s6 truc giao (OFDM) ma sir dung ky hiéu

OFDM vt tién to vong c6 thoi gian tién t0 vong xac dinh trude..

23. Hé théng theo diém 19, trong d6 séng mang thanh phén thtt nhét bao gdm séng mang
thanh phan Rel-8 cia 3GPP thtr nhét cta dai thong kénh 1.4, 3, 5, 10, 15 hoic 20MHz
trong dai tAn sé tht nhét va séng mang thanh phén thir hai bao gdm séng mang thanh
phén Rel-8 ciia 3GPP thit hai cta séng mang thanh phan dai théng kénh 1.4, 3, 5, 10, 15
hodc 20MHz trong dai tin s thir nhat.

24. Hé thdng theo diém 19, trong d6 nit mang vo tuyén thir nhit duoc tao ciu hinh dé
xé4c dinh kha ning ctia bo thiét bi nguoi sir dung nhan ddng thoi dit liéu trén song mang
thanh phén th& nhit tir nit mang v6 tuyén thi nhét va trén s6ng mang thanh phan thir
hai tr nit mang vo tuyén thir hai dap lai dit liéu cAu hinh thi hai duoc nhan tir bo thiét
bi nguoi sir dung, dit liéu cAu hinh thtt hai nhén dién kha néng cua bd thiét bi nguoi su
dung nhan ddng thoi dit liéu trén cac thn sé song mang trong dai tir ca hai nit mang vd

tuyén thir nht va nat mang vo tuyén tht hai.

25. Hé théng theo diém 24, trong d6 dit lidu cAu hinh thi hai chi & sb luong bo xu ly
bién dbi fourier dugc ndm trong bd thiét bi ngudi st dung, trong d6 sb lugng 13 16m hon

mot.

26. Hé théng theo diém 24, trong d6 dit liéu cAu hinh thir hai chi rd sy chénh léch thoi
gian 16n nhét ctia cac tin hiéu nhén tir céc séng mang thanh phan thir nhét va thtr hai ma
b6 thiét bi nguoi st dung c6 kha nang xir 1y.

27. Hé théng theo diém 19, trong d6 nit mang vo tuyén thir nhét dugc tao cAu hinh dé
x4c dinh kha ning ctia bd thiét bi ngudi sir dung nhén dit liéu ddng thoi trén song mang
thanh phén th nhat tir nit mang v6 tuyén thtr nhat va trén song mang thanh phan thu
hai tir nit mang v6 tuyén thir hai bing cach phan tich hoat déng nhan cia bd thiét bi
nguoi s dung.

28. Hé théng theo diém 27, trong d6 nut mang vo tuyén thir nhit duoc tao ciu hinh dé
phan tich hoat d6ng thu cia b thiét bi ngudi sit dung bang cach truyén ddng thoi dit
lidu dén bo thiét bi ngudi st dung tir nit mang v6 tuyén thir nhit bang cach st dung

séng mang thanh phan tha nhét va truyén dit lidu dén dén bo thibt bj ngudi st dung tr

-41-



20017

nit mang vo tuyén thir hai bang cach sir dung séng mang thanh phan thit hai, va phan

tich hoat dong nhan ciia bd thiét bi ngudi st dung dép lai cac cude truyén dong thoi.
29. Hé théng mang khong day da ting, bao gom:

nit mang vo tuyén thir nhat dugc tao céu hinh dé truyén thong tin sit dung séng mang

thanh phan thir nhat trong dai tan s6 thir nhét trong ving phu séng thtr nhat; va

nit mang v tuyén thi hai duoc tao ciu hinh dé truyén thong tin str dung séng mang
thanh phan tht hai trong dai tan sé thir nhit trong vimg phu séng thir hai ma chdng lap

vé mit dia 1y voi ving pht séng chong lip thir nhét trong ving pha séng chdng lip;

trong d6 nit mang vo tuyén thtr nhit dwoc tao ciu hinh dé nhan dit liéu cAu hinh tha

nhit dan dién nit mang vo tuyén thir hai va séng mang thanh phén thi hai;

trong d6 nit mang vo6 tuyén thir nhit con dugc tao cau hinh dé x4c dinh kha ning cua
b6 thiét bi ngudi sir dung dwogc bd tri trong ving pha séng chdng lip dé nhan dong thoi
dit liéu trén séng mang thanh phan thir nhit tir nlit mang v6 tuyén thir nhét va trén séng

mang thanh phén thir hai tir nGt mang v6 tuyén thi hai; va

trong d6 nut mang v6 tuyén thir nhéat dugc tao ciu hinh dé truyén dit lidu thi nhit dén
b6 thiét bi nguoi sir dung tir nit mang vo tuyén thir nhat sir dung séng mang thanh phin
thir nhat trong khung thoi gian thir nhét; va trong d6 nit mang v6 tuyén thi hai dugc tao
cau hinh d truyén dit liéu thir hai téi bo thiét bi ngudi sir dung st dung s6ng mang thanh
phin thir hai trong khung thoi gian thir nhit dap lai nat mang vo tuyén tht nhat xac dinh
rang bo thiét bi ngudi st dung c6 kha ning nhan dong thoi dit liéu trén séng mang thanh
phéan thir nhit tir nit mang vo tuyén thi nhit va trén séng mang thanh phan tht hai tix
nat mang v6 tuyén th hai trong d6 nut mang v6 tuyén thir nhit duge tao ciu hinh dé
xac dinh kha ning ctia bd thiét bi ngudi sir dung @ nhan ddng thoi dir lidu trén song
mang thanh phén thir nhat tir nit mang v6 tuyén thir nhit va trén séng mang thanh phan
thr hai tir ntit mang v6 tuyén thir hai bang cach phan tich hoat dong nhén ctia b thiét bi

nguoi st dung;
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trong d6 niit mang vo tuyén thir nhit duoc tao cdu hinh dé phan tich hoat dong nhan cua
b6 thiét bi nguoi st dung bang cach truyén ddng thoi dit lidu t6i bd thiét bi ngudi st
dung tir nit mang v6 tuyén thir nhét sir dung soéng mang thanh phan thi nhat va truyén
dit lidu t6i b thiét bi nguoi sir dung tir nit mang v6 tuyén thir hai sit dung séng mang
thanh phan th hai, va phén tich hoat ddng nhén ctia bo thiét bi ngudi st dung dép lai
cudc truyén dong thoi; va trong d6 nat mang vo tuyén thir nhét dwoc tao ciu hinh dé
phan tich hoat ddng thu ctia bd thiét bi nguoi sir dung bing cach truyén dit liéu dén bd
thiét bi nguoi st dung chi tir nut mang vo tuyén thir nhat bang cach sir dung ca séng
mang thanh phan thir nhat va séng mang thanh phan th hai, va so sanh hoat dong thu
ctia bo thiét bi ngudi sir dung dép lai cac cude truyén dong thoi tir ca nut mang vo tuyén
thir nhét va th hai véi hoat dong thu ctia b thiét bi ngudi st dung dap lai cudc truyén

tir chi nit mang vo tuyén thir nhét.

30. Hé thong theo diém 28, trong d6 niit mang v tuyén thir nhit dugc tao ciu hinh dé
phan tich hoat dong thu ctia bg thiét bi ngudi sir dung bang cach phan tich su dap lai cia

b6 thiét bi ngudi st dung véi yéu cau Lip ty dong lai.

31. Hé thdng theo diém 19, trong d6 niit mang v tuyén thir nhit dwoc tao cAu hinh dé
xac dinh kha ning ctia bo thiét bj nguoi sir dung nhan dit liéu ddng thoi trén song mang
thanh phan th& nhit tir nat mang vo6 tuyén thi nhit va trén song mang thanh phan thir
hai tir nit mang v6 tuyén thir hai bang cach xac dinh rang bo thiét bi ngudi sit dung c6

kha ndng thyuc hién c& gdp song mang trong dai va gép song mang lién dai.
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