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(57) Sang ché d& cap dén thiét bi va phuong phap truyén théng ky hiéu dugc ma héa
tan s6 bao gdm cac phin tir dit liéu va cac ky hiéu tham chiéu. Cu thé, sang ché dé cép
dén phuong phép va thiét bi truyén dit liéu trén dai tAn s& song mang c6 nhiéu dai tan
sb séhg mang thir cAp. Theo mot khia canh, dai tAn s s6ng mang bao gdm nhidu dai
tn sb séng mang thir cip (421-432; 621-632; 651-662). Céc phan tir dit lidu (s1-s22)
dugc phat (730; 825) va duge thu (930; 1025) trén cac cidp twong img cla cic dai tAn
sb s6ng mang thir cip gin k& d8 tao ra si phan tip. Céc ky hiéu tham chiéu dugc phat
va dugc thu trén cic dai tin sb séng mang thir chp duoc x4c dinh trude. Budce 1am cam
duoc 4ap dung dé chon céac dai tAn sb s6ng mang thir cip trén co s& s6 lugng va cdu
hinh tin sb ctia cc ky hiéu tham chiéu (705-755; 805-850; 905-955; 1005-1050).
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Linh vue ky thuat dwoc dé cap

Sang ché dé cap dén thiét bi va phuong phap truyén thong cac phin tir dit liéu va
ky hiéu tham chiéu dugc m3 hoéa tin sd, va cu thé hon, sang ché dé cap dén phuong
phép truyén théng phan tir dit liéu va ky hiéu tham chiéu trong khi 1am cAm tét c& hodc
lam cam dai tan sd song mang thu cép duoc lya chon dua trén sb ky hi€u tham chiéu

va cau hinh tan so cta ky hi€u tham chi€u nay.

Tinh trang ky thuit cia siang ché

So db phan tap phét c6 kha nang lam tang d9 tin cdy khi truyén dit liéu thong qua
viéc sir dung nhiéu anten & mdy phat. Trong so d0 phan tap phat thong thudng, thudng
st dung ma khéi khong gian-thoi gian (space time block coding-STBC) va/hodc ma
khéi tAn sd khong gian (space frequency block coding-SFBC). Mot trong s cac ma
STBC don gian nhéit va thuong dugc st dung nhit di duoc biét dén 1a so dd phat
Alamouti. Trong so d6 phéat Alamouti, dit liéu dwoc phét di trong cic nhém gbm c6 hai
khe thoi gian, trong d6 cac ky hiéu [s0, -s1*] dugc truyén di trong khe thoi gian thir
nhit tir may phat c6 hai anten (nghia 13, ky hiéu thir nhét sO duoc truyén di qua anten
thir nhét, va ky hiéu thr hai —s1* dugc truyén di qua anten thir hai), va c4c ky hiéu
giéng nhau c6 49 1éch pha va sy dinh ty 1€ nhét dinh [s1, sO*] duoc truyén di qua céc
anten riéng trong khe thdi gian thit hai. O cudi mdi khe thir hai, may thu c6 thé sir
dung mot t6 hop tuyén tinh céc tin hiéu thu dugc trong subt khe thoi gian thir nhat va
thir hai dé giai ma ky hidu sO va s1 véi xac sudt sai s6 thdp so v&i truong hop chi c6
mot diu vao mot dau ra (single-input-single-output-SISO). ‘

Mot trong s6 cac yéu cau vé so dd phat Alamouti 13 tinh trang kénh phai khong
thay d6i, hodc gan nhu khéng thay ddi dén mirc c6 thé, trong sudt cac khe thoi gian
thtr nhét va tht hai. Trong cac h¢ théng vi du, nhu, hé théng du an hop tac thé hé tha
ba (Third Generation Partnership Project-3GPP), hé thdng phat trién 1au dai (Long
Term Evolution-LTE), trong d6 cac ky hiéu diéu bién khac nhau c6 thé duge don kénh
theo tan sb dé truyén, c6 thé st dung so dd Alamouti bing cach sir dung mién tan sb
nay thay vi sir dung mién thoi gian (nghia 13, so dd nay trd thanh so dd Alamouti

SFBC). Trong so d6 Alamouti SFBC, cac cip ky hiéu dir liéu [s0, s1] va [-s1*, s0*]
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dugc truyén trong hai séng mang thtr cép tin sé thay vi dugc truyén trong hai khe thoi
gian. Pé dap tmg yéu céu vé tinh trang kénh phai gan nhu khéng dbi dén murc c6 thé,
cac song mang thur cép tan sb gén nhu duge lva chon dé 1ién ké nhau vé tin sé.

Trong vi du vé so d6 phat SFBC, khung 10-mili gidy bao gdm 10 khung con, mdi
khung con c6 d6 dai 1 mili gidy. Mdi khung con bao gbm hai khe, mdi khe c6 do dai
0,5 mili gidy. Mdi khe dugc tao cu hinh dé truyén théng bay ky hiéu ddn kénh phan
chia theo tin s6 truc giao (orthogonal frequency division multiplexed-OFDM). Mbi ky
hiéu OFDM dugc truyén thong trén 12 tin sé séng mang thir cap lién tiép. 12 tin sb
séng mang thr cip lién tiép nay duoc dé cap dén 13 khéi tai nguyeén (resource block-
RB). Méi séng mang riéng 18 trong ky hiéu OFDM dugc dé cap dén 1a phén tir tai
nguyén (resource element-RE).

Khi sir dung so d6 phat SFBC trong hé théng nhu hé théng 3GPP LTE, c6 kha
ning khong nhan dién duge hai tin sé séng mang lién tiép dé truyén cap ky hiéu dit
lidu. Vi dy, trong mot sd trudong hop, ky hiéu tham chiéu hodc ky hiéu tham chiéu bi
1am cam c6 thé duoc thiét ké dé duogc truyén trong mot dai tan sé séng mang cu thé.

Mbt dang ky hiéu tham chiéu méi, dugc biét dén 13 ky hiéu tham chiéu thong tin
trang thai kénh (channel state information reference symbol-CSI-RS) d3 dugc dua vao
trong phién ban 3GPP LTE 10. Trong mét s truong hop, s c6 mat cia CSI-RS c6 thé
13m cho khdi SFBC duoc cip phat dén cac s6ng mang thtr cdp khéng ké nhau khi sau
d6 13 su dic ta dong. Hon nita, viéc 1am cim cac kiéu CSI-RS cling dugc dua vao
trong phién ban 3GPP LTE 10, ciing tao ra cé4c trang thai trong d6 xuét hién cac khe
tan sb bén trong m3 SFBC khi sau d6 13 su dic ta dong. Do d6, ¢ nhu cau chuyén su
cép phat khéi SFBC dén cac séng mang thtr cip khong ké nhau nhu mé ta & trén.

Ban chit k¥ thuit ciia sang ché

Phuong 4n cu thé ctia sang ché dé cap dén phuong phap va thiét bi truyén thong
c4c ky hiéu m3 héa tin s ma bao gdm cac phén tir di lidu va ky hiéu tham chiéu.
Theo mot khia canh, cac dai tan sb séng mang thir cip cu thé duoc thiét ké dé truyén
thong ky hiéu tham chiéu hodc ky hiéu tham chiéu bi lam cam. Tién hanh x4c dinh dai
tan sb song mang thir cp c6 thé dugc sir dung dé truyén théng dit liéu, va tién hanh
xac dinh dai tin s séng mang thir cdp bi 1am cAm. Trong mot sb truong hop, tit ca cac
dai tan sb song mang thir cAp déu c6 thé bj 1am cam.

Theo mot khia canh cu thé, sang ché dé xuit phwong phap truyén dir lidu trén

nhiéu dai tan sO séng mang thir cap. Pau tién, s6 dai tan s6 song mang thir cap cap.
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phat cho cac ky hiéu tham chiéu dugc nhéan dang 1a cdm dugce xac dinh, va xac dinh cé
1am cAm tit ca cac dai tin s6 song mang thir cip bing cach ap dung quy ludt dugc xac
dinh trudc cho s dai tin sb song mang thir cip di xé4c dinh nay hay khong. Khi xé4c
dinh khong 1am c4m tit ca cic dai tin s song mang thtr cp, cac dai tin sb song mang
thir cip c6 thé ding dé truyén phan tir dit liéu dugc nhan dang. Su nhén dang nay c6
thé dua trén sy nhan dang mot hodc nhiéu dai tin sb séng mang thir cip cép phat @é
truyén mot hodc nhiu ky hiéu tham chiéu twong tmg. Sau d6, mét tip hop cac cap dai
tan s6 song mang thir cip duoc xac dinh tir cac dai tAn sb s6ng mang thir cép c6 thé sir
dung. Mdi cip dai tAn s6 song mang thir cip nay déu gém c6 dai tin sé s6ng mang thir
cAp thtr nhat va dai tan s séng mang thir cAp tht hai lién k& véi dai tin sb song mang
tha cap thi nhat, trong d6 mbi dai tin sb séng mang thu cép déu & trong khong nhidu
hon mdt cp dai tan s séng mang thir cip. Sau d6 mdi phan tir dit liéu duoc phat dbng
thoi trén ca hai dai tin s6 song mang thir cdp thtr nhét va thir hai trong mét cip dai tan
s6 séng mang thir cip tuwong (mg trong mdt tdp hop céc cap dai tan sb song mang thir
cAp xac dinh.

Theo mét s& phuong 4n, mdi phan tir dit liéu c6 thé dwoc mi hoa tin sb bang
cach sir dung ma khéi tin sé khong gian (space frequency block coding-SFBC). Mdi
phan tir dit liéu d3 dugc ma héa SFBC va mdi ky hiéu tham chiéu déu co6 thé c6 trong
ky hiéu don kénh phén chia theo tin s truc giao (orthogonal frequency division
multiplexed-OFDM). Mdi ky hiéu tham chiéu nay déu c6 thé gdbm c6 mét ky hiéu
tham chiéu thong tin trang thai kénh (channel state information reference symbol -
CSI-RS). Khi x4c dinh khong 1am cAm tat ca c4c dai tdn s6 song mang th cép, quy tic
x4c dinh trude ndy cé thé bao gdbm viéc 1am cAm mbi dai tAn sb séng mang thir cép ma
khong c6 trong tap hop cac cip dai tan sé song mang thir cip x4c dinh.

Theo mot s6 phuong an, khi xac dinh khéng 1am cAm tit ca cac dai tan sb song
mang thir cap, phuong phap niy cé thé con bao gdm viéc lua chon dai tin sb song
mang thir cap khong dugc tao cip thir nhit ma dugc nhan dang 13 c6 thé ding dé
truyén cac phan tir dit liéu va khong c6 trong tap hop cc cap dai tan sb séng mang thr
cAp xéc dinh, va x4c dinh dai tAn s s6ng mang thtr cip khong dugc tao cip thir hai ma
dugc nhan dang 13 c6 thé dung dé truyén cac phan tir dit liéu va khéng c6 trong tap
hop céc cap dai tAn s6 song mang thir cip xac dinh va ¢ su tach tin sb ra khoi dai tin
s6 séng mang thir cip khong duge tao cip thir nhat khong 16n gip d6i d6 rong dai tan

cua mot dai tdn s6 song mang thir cap don cé & trong nhiéu dai tan sO séng mang thir
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cép hay khong. Khi dai tdn s6 séng mang thir cip khong dugc tao cip tht hai di néi
dugc xac dinh 13 & trong nhiéu dai tin sd séng mang thi cip, phuong phép nay con
bao gbém viéc tao ra mdt cap gdm c6 dai tin s6 song mang thir cip khong duogc tao cép
thir nhit va thir hai va dua cip dai tn s6 séng mang tht cip khong dugc tao cap da tao
ra vao trong tap hop cac cip dai tin sd séng mang thir cip dugc xac dinh. Khi dai tin
s6 séng mang thir cép khong dugc tao cdp thur hai da néi duge xac dinh la khong &
trong tip hop cac cip dai tan sd séng mang thir cip, phuong phap nay con bao gdm
viéc 1am c4m dai tin s song mang thir cdp khéng duoc tao cip thir nhit. Cac bude
nay c6 thé duoc 1ap lai cho dén khi tit ca cac dai tin sb song mang thu cip khong dugc
tao cip ma duoc nhan dang 13 c6 thé dung dé truyén phén tir dir liéu déu dwgc 1am cam
hoic déu & trong cip dai tan sé song mang thir cip da tao ra.

Theo mdt s6 phuong 4n, khi s6 dai tin sé séng mang th cip xé4c dinh cip phat
cho ky hiéu tham chiéu dwgc nhan dang 12 cam 16n hon hai, quy tic duoc xac dinh
trude nay bao gdm viéc 1am cAm tit ca cac dai tan s§ séng mang thtr cip. Theo phwong
an khac, mot sb ngudng cac ky hiéu tham chiéu duoc 1am cam khac c6 thé duge su
dung @& x4c dinh c6 1am cam tit c4 cac dai tin sb song mang thw cip hay khong.

Theo khia canh khéc, sang ché dé xuit mot thiét bi. Thiét bi nay bao gdm bd xir
1y, may phat dugc nbi véi bo xir Iy, va it nhdt mot cap anten phat thi nhét duge ndi véi
méy phét nay. B xtr Iy dugc tao cdu hinh dé xac dinh, tir trong nhiéu dai tin sb song
mang thir cép, s6 dai tin sb6 song mang thir cip cip phat cho ky hiéu tham chiéu dugc
xac dinh 13 cAm, va dé xac dinh c6 1am cam tit ca cic dai tin s séng mang thu cp
bang cach 4p dung quy tic dd xac dinh trude nay cho s& dai tn sb séng mang thu cip
hay khong. Khi x4c dinh khong 1am cim tat ci cac dai tAn sd séng mang thir cip, bd
xir 1y con duge tao cdu hinh dé nhan dang céc dai tin sb séng mang thu cép co thé
dung dé truyén ph?m tir dir liéu. Viéc nhan dang nay cé thé dya trén viéc nhan dang
mdt hodc nhiéu dai tan sd séng mang thir cdp cép phat cho mét hodc nhidu ky hiéu
tham chiéu. B9 xir Iy ndy con duoc tao cdu hinh dé x4c dinh tap hop cac cip dai tan sb
song mang thir cip tir cac dai tan s6 song mang thir cip di duoc nhan dang da néi. Mdi
cap dai tan s séng mang thir cip déu bao gdm dai tin sb séng mang thir cip thu nhat
va dai tan sé song mang thir cdp thir hai lién k& v6i dai tin s6 song mang thu cép tha
nhét, trong d6 mdi dai tin s6 séng mang thi cip déu & trong khong nhiéu hon mat cap
dai tan s6 séng mang thir cip. Bo xir Iy con dwoc tao cAu hinh @& 1am cho may phat st

dung it nhét cip anten phat thir nhat dé truyén dong thoi mdi phan tir dit liéu trén ca
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hai dai tin s§ song mang thir cip thir nhit va thir hai trong mot cip dai tin sb song
mang thi cdp twong tmg trong tip hop cac cap dai tin sd séng mang thu cAp xé4c dinh.

Theo mot sé phuong an, mdi phan tir dit liéu déu c6 thé duge mi hoa tin sb bing
cach sir dung ma khéi tin sb khong gian (space frequency block coding-SFBC). Mdi
phan tir dit liéu m& héa SFBC va mdi ky hiéu tham chiéu déu c6 thé & trong ky hiéu
don kénh phan chia theo tan sb truc giao (orthogonal frequency division multiplexed-
OFDM). Mbi ky hiéu tham chiéu déu c6 thé gdm c6 mét ky hiéu tham chiu thong tin
trang thai kénh (channel state information — reference symbol-CSI-RS). Néu x4c dinh
khong 1am cam tt ca cac dai tin s6 séng mang thi cdp, quy tic duge x4c dinh trude
ndy c6 thé bao gdm viéc 1am cAm mdi dai tin s§ séng mang thir cAp ma khong & trong
tap hop cac cip dai tAn s song mang thir cp xac dinh.

Theo mot s& phuong an, néu xac dinh khong 1am cam tit ca cac dai tan sd song
mang thir cép, bd xr ly co thé con duoc tao cAu hinh dé lya chon dai tin sb song mang
thir cép khong dugc tao cap thu nhit ma duoc nhan dang 1a cé thé dung dé truyén cac
phan tir dit liéu va khong & trong tip hop cac cip dai tn sb séng mang thtr cip xdc
dinh, va xac dinh dai tan sé song mang thir cdp khéng dugc tao cap thir hai ma duoc
nhan dang 13 c6 thé truyén cac phan tir dit liéu va khéng cé trong tap hop céc cip dai
tan sd séng mang thir cdp xac dinh va cé su tach tin sé ra khoi dai tn sb song mang
thir cdp khong duogc tao cip thir nhat khong 16n gip d6i d6 rong dai tin ciia mot dai tin
s6 séng mang thi cip don c6 & trong nhiéu dai tdn s séng mang thir clp duoc xé4c
dinh truée hay khong. Néu dai tin sb song mang thtr cp khong duoc tao cap thir hai
d3 néi duge xac dinh & trong nhidu dai tan s6 song mang thi cip dugc xé4c dinh trude,
b xr ly co thé con dugc tao ciu hinh dé tao thanh mét cap gém c6 dai tan sd song
mang thir cdp khong duoc tao cip thir nhét va thir hai va dua cip dai tin s séng mang
thir cip dugc tao ra vao trong tip hop chc cip dai tin s6 song mang thir cAp xé4c dinh.
Khi dai tan sb séng mang thtr cap khong duge tao cap thr hai da néi dugc xac dinh
khong & trong nhiéu dai tin s6 séng mang thir cdp duoc xac dinh trude, bd xi Iy nay
c6 thé con duge tao cAu hinh dé 1am cam dai tin sé song mang thir cip khong dugce tao
cip thir nhét. B6 xir Iy nay c6 thé con duge tao ciu hinh dé 1ap lai cac bude & trén cho
dén khi tit ca cac dai tdn sb séng mang thir cip ma duoc nhdn dang c6 thé dung dé
truyén cac phan tir dir liéu déu dugc 1am cidm hodc déu & trong cap dai tin sb song

mang thtt cap d3 tao ra.
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Theo mét s6 phuong 4n, khi s§ dai tn sé song mang thir cip xac dinh cép phat
cho ky hi€u tham chiu duoc x4c dinh 14 cAm 16n hon hai, quy tic dugc xac dinh trude
nay bao gém viéc 1am cim tt ca cac dai tin sb song mang thir cdp. Theo phuong an
khac, mot s ngudng cac ky hiéu tham chiéu bi lam cAm khéc c6 thé duoc sir dung dé
xac dinh c6 1am cAm tit c4 cac dai tin sb song mang thtr cip hay khong.

Theo phuong an khéac nita, sing ché dé xuit phuong phap nhén dir liéu trén
nhiéu dai tin sd song mang thi cip. Phuong phép nay bao gdm viée x4c dinh sb dai
tan s6 song mang thir cdp cip phat cho ky hiéu tham chiéu dugc nhin dang 13 cAm; va
x4c dinh c¢6 1am cAm tAt ca cac dai tin sd séng mang thir cip hay khong bang cach 4p
dung quy tic dwgc xac dinh truée cho sé dai tin sé séng mang thir cip di x4c dinh
nay. Néu x4ac dinh khong 1am cAm tit ca cac dai tin sd song mang thir cip, phuwong
phép nay con bao gém viéc nhan dang cac dai tin s6 song mang thir cip c6 thé ding
dé thu phén tir dit 1iéu. Viéc nhén dang nay cé thé dua trén viéc nhan dang mot hodc
nhiéu dai tin s séng mang thtr cip c6 thé ding dé thu mot hozic nhidu ky hiéu tham
chiéu twong ung. Tiép theo, mot tip hop céc cip dai tan sd séng mang thir chp duoc
xéac dinh tir cac dai tin s§ séng mang thir cip c6 thé sir dung di duoc xac dinh. Mdi
cdp dai tin sb séng mang thir cAp bao gdm mot dai tin sé song mang thir cdp thir nhét
va mot cap dai tin sb song mang thir cip thir hai lién k& véi dai tAn sb song mang thir
cAp thu nhét, trong d6 mdi dai tan sb séng mang thit cdp & trong khong nhidu hon mot
cip dai tan s séng mang thir cdp. Sau d6 mdi phan tir dit liéu duoc thu ddng thoi trén
ca dai tan s6 song mang thir cip thir nhit va thtr hai trong méot ciip dai tin sb song
mang thi cip twong tng trong tip hop cac cip dai tin s séng mang fhl’I cép xéc dinh.

Theo mdt sé phuong 4n, mdi phan tir dit liu c6 thé dwoc ma héa tin s biang
cach sir dung mi khéi tin s6 khong gian (space frequency block coding-SFBC). Mdi
phan tir dir liéu ¢ ma héa SFBC va mbi ky hiéu tham chiéu déu c6 thé & trong ky hiéu
don kénh phén chia theo tin sb truc giao (orthogonal frequency division multiplexed-
OFDM). Mbi ky hiéu tham chiéu déu c6 thé bao gdm mét ky hiéu tham chiéu thong tin
trang thai kénh (channel state information — reference symbol-CSI-RS). Néu x4c dinh
khong 1am cim tt ca cac dai tAn sb séng mang thir cp, quy tic duge xac dinh trude
nay c6 thé bao gdbm viéc 1am cAm mdi dai tin sé séng mang thir cdp khong & trong tap
hop cac cip dai tan s6 song mang thir cdp da xac dinh.

Theo mot s6 phwong an, néu xac dinh khong 1am ciAm tit ca cac dai tin sb song
mang thtr cap, phuong phap nay c6 thé con bao gém viéc lwa chon dai tin sb song
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mang thir cdp khong dugc tao cip thir nhit ma dwoc nhan dang 13 c6 thé st dung dé
thu phan tir dit liéu va khong & trong tip hop céc cip dai tin sé séng mang thir cip da
x4c dinh, va xac dinh dai tin sé séng mang thir cdp khong duoc tao cip thir hai ma
dugc nhan dang 13 c6 thé dung dé thu cac phan tir dit liéu va khong c6 trong tip hop
céc cip dai tAn s6 song mang thir cAp xac dinh va c¢6 su tach tan s6 ra khoi dai tan sb
séng mang thir cip khong duoc tao cip thir nhit khong 16n gip doi do rong dai tin cua
mot dai tdn sd song mang thtr cdp don c6 & trong nhidu dai tin sé séng mang thi cap
xé4c dinh truée hay khong. Néu dai tan s song mang thir cip khong duoc tao cap thir
hai dugc xac dinh 13 & trong nhiéu dai tdn sd song mang thtr cip xéac dinh trudc,
phuong phap nay con bao gdm viéc tao ra mot cip dai tin sb song mang thi clp bao
gbm dai tin s6 séng mang thir cp khong duoc tao cip thir nhit va thar hai va dé cap
dai tan sd séng mang thi cdp di tao ra & trong tap hop cac cap dai tdn sb séng mang
thir cAp da xac dinh. Néu dai tan sb séng mang thir cip khong dugc tao cip thir hai di
néu duoc xac dinh khong & trong tap hop cac cip dai tan sb song mang thir cip da xéac
dinh, phuong phap nay con bao gdm viéc 1am cam dai tan s6 séng mang thtr cip khong
dugc tao cip thir nhit. Phuong phap nay c6 thé con bao gém viéc lap lai cac bude &
trén cho dén khi tat ca cdc dai tn s séng mang thir cdp khong dugce tao cip déu duoc
nhan dang c6 thé ding dé thu phan tir dit liéu déu duoc 1am cAm hodc déu & trong mot
cip séng mang thir cép.

Theo mot s6 phuong 4n, néu sb dai tin sb song mang thr cdp duoc xac dinh cip
phat cho mot ky hi¢u tham chiéu dugc nhan dang 1a cdm 16n hon hai, quy téc duoc xac
dinh truéc nay bao gdm viéc 1am cAm tit ca cac dai tin sé séng mang thir cip. Theo
phuong an khac, mot s6 ngudng cia cac ky hiéu tham chiéu d& duoc 1am cAm khac
nhau c6 thé dugc str dung dé xac dinh c6 1am cAm tit ca céc dai tan sb s6ng mang thir
cép hay khong.

Theo khia canh khac nita, sang ché @& xuét mot thiét bi. Thiét bi nay bao gém
bo xtr ly, may thu dugc ndi véi bd xir ly, va it nhét mot cdp anten thu thu nhét duogc
ndi véi may thu nay. Bo xur Iy dugc tao ciu hinh dé x4c dinh, tur trong nhiéu dai tan sb
séng mang thtr cip, sd dai tin s6 song mang tht cip cp phat cho mot ky hiéu tham
chiéu dwgc nhan dang la cam, va dé xac dinh c6 1am cam tht ca cac dai tAn sb song
mang thir cp bang cach 4p dung quy tic xdc dinh trudc nay cho sb dai tdn sb song
mang thir cip xac dinh hay khong. Néu xac dinh khong 1am cAm tit ca cac dai tin sb
séng mang thit cdp, by xir Iy con duge tao cdu hinh dé nhan dang cac dai tin sb séng
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mang thir cép c6 thé dung dé thu phﬁn tr dit 1iéu. Viéc nhén dang nay cé thé dya trén
viéc nhan dang mét hozc nhidu dai tdn sd séng mang thir cip dé thu mot hodc nhidu ky
hiéu tham chiéu. Bo xir I con dugc tao cu hinh dé x4c dinh tap hop cac cip dai tin sb
song mang thir cap tir cac dai tin sb song mang thir cip c6 thé sir dung d3 duoc nhan
dang d3 néu. Mdi cap dai tan s6 séng mang thir cip déu bao gém dai tan sb song mang
thir cap thtr nhét va dai tdn sé song mang thir cAp thir hai lién ké véi dai thn sb song
mang thtr cép thir nhét, trong d6 mdi dai tin sb song mang thir cAp déu khong & trong
nhiéu hon mét cip dai tn sé song mang thtr cdp. Bo xir Iy con duoc tao ciu hinh dé
may thu sir dung it nhat cip anten thu thir nhat dé thu dong thoi mdi phén tir dir liéu
trén ca dai tin sd séng mang thr cép thir nhét va thtr hai trong méot cap dai tan sd song
mang thtr cip twong tng trong tip hop cac cip dai tdn sb song mang thir cép x4c dinh.

Theo mét sé phwong an, mdi phan tir dit liéu déu c6 thé dugc mi héa tin sb
bing cach sir dung ma khéi tin sd khong gian (space frequency block coding-SFBC).
M&i phan tir dit liéu ¢ ma hoéa SFBC va mdi ky hiéu tham chiéu déu c6 thé & trong ky
hiéu dbén kénh phan chia theo tdn sd truc giao (orthogonal frequency division
multiplexed-OFDM). Mdi ky hiéu tham chiéu déu c6 thé bao gdm mot ky hiéu tham
chiéu thong tin trang thai kénh (channel state information — reference symbol - CSI-
RS). Néu xac dinh khong 1am cAm tt ca cac dai tin sd song mang thir cap, quy tic xac
dinh trudc ndy c6 thé bao gdbm viée 1am cam mdi dai tin sb song mang thir cip khong
& trong tap hop cac cip dai tin sb séng mang thir cap di xac dinh.

Theo mdt s6 phuong an, néu xac dinh khong 1am cam tit ca cac dai tan sb song
mang thur cép, bd xr 1y co thé con duoc tao cdu hinh dé lua chon dai tan sd song mang
tha cép khong duogc tao cédp tha nhit ma duogc nhan dang la co thé st dung dé thu céac
phan tir dit liéu va khong & trong tap hop céc cip dai tAn sb song mang di xac dinh, va
dé xac dinh dai tdn sd song mang thtr cdp khong duogc tao cdp thir hai ma dugc nhan
dang c6 thé str dung dé thu phan tir dit liéu va khong & trong tip hop cac cap dai tan sb
song mang tht cdp da x4c dinh va cé su tach tan sb ra khoi dai tan sé song mang thir
cip khong duoc tao cip thir nhat khong 16m gip d6i d6 rong dai tin ciia mot dai tan sb
séng mang tht cdp don c¢6 & trong nhidu dai tan s séng mang thir cip duge xac dinh
trude hay khong. Néu dai tan s6 song mang thir cp khong dugce tao cip thi hai di néu
dugc xac dinh 13 & trong nhiéu dai tin sé séng mang thir cip duoc xac dinh trude, bd
xu ly ¢c6 thé con dugc tao ciu hinh dé tao thanh mot cap dai tan sd séng mang thu cép
bao gdm dai tin sé séng mang thir cip khong duogc tao cip thir nhét va tht hai va dé
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dwa cip dai tin s séng mang thir cp d3 tao ra vao trong tap hop cac cap dai tin sd
séng mang thir cip xac dinh. Néu dai tin s6 song mang thtr cip khong duoc tao cap
thir hai d4 n6i dugc x4c dinh khong & trong & trong nhiéu dai tan s6 séng mang thir cap
duge xdc dinh trude, bd xir Iy ¢6 thé con duge tao cdu hinh dé 1am cAm dai tin sb song
mang thtr cép khong dugc tao cédp thu nhét. B xt ly co thé con duoc tao ciu hinh dé
13p lai cac budc & trén cho dén khi tit cac cac dai tdn s song mang thir cdp ma duogc
nhan dang 14 c6 thé dung d thu phén tir dir liéu déu dwoc 1am cAm hoic déu & trong
mdt cap dai tAn s song mang thi cip.

Theo mét sd phuong 4n, néu sé dai tdn sé soéng mang thir cip xac dinh cip phat
cho mét ky hiéu tham chiéu dugc nhan dang 13 cam 16n hon hai, quy tic xac dinh
truéc ndy bao gdm viéc 1am cAm tit ca cac dai tAn sé song mang thir cp. Theo phuong
4n khac, mot sd ngudng ky hiéu tham chiéu dugc 1am cam khéc c6 thé duoc sit dung
dé xéac dinh c6 1am cam tat ca cac dai tin sé song mang thir cip hay khong.

Céc khia canh va phuong &n khac & trén va khia canh va phuong an khac dugc
mo ta & dudi day cung v6i viée tham khdo cac hinh v€ dinh kem.

M5 ta vin tit cac hinh vé

Céc hinh v& kém theo dugc két hgp ¢ day va tao thanh mét phﬁn cua ban mo ta,
minh hoa cic phuwong 4n khac nhau cta sang ché va cling véi ban mo ta, giai thich
thém cac nguyén 1y cla sang ché va ¢ thé 1am cho ngudi c6 trinh do trong linh vuce k§
thuat lién quan tao ra va sir dung céc phuong an dugc boc 10 ¢ ddy. Trong cac hinh V&,
cac s6 tham chiéu chi ra cac chi tiét chirc ning gidng hoic khac nhau.

FIG.1 minh hoa c4u tric clia hé thdng truyén thong khong diy theo mot phuong
4n clia sang ché.

FIG.2 14 so d6 khéi cua tram gbc nhu dugce st dung trong hé théng cia FIG.1.

FIG.3 1a so d6 khéi ciia thiét bj truyén thong thiét bi nguoi st dung khong day
nhu dugc st dung trong hé théng cia FIG.1.

FIG.4 so d cép phat vi du thir nhit ctia cac dai tin s6 song mang thir cip theo
phuong 4n vi du ciia sang ché.

FIG.5 1a s mo ta vi du ciia cic ddo cdp phat ciia cac khdi tai nguyén theo
phuong 4n vi du ciia séng ché.

FIG.6A so @6 cap phat vi du thir hai ciia cac dai tdn sé séng mang thu cép theo

phuong &n vi du ctia sang che.
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FIG.6B so @b cip phat vi du thir ba ctia cac dai tin sé song mang thtr cip theo
phuong an vi du ciia sang ché.

FIG.7 14 luu d6 minh hoa quy trinh dé truyén c4c phin tir dit liéu va cac ky hi¢u
‘tham chiéu trong khi 1am cAm c4c dai din sé séng mang thir cdp duge lwa chon, phu
hop v6i cac phuong an vi du ciia sang ché.

FIG.8 13 so dd kh6i minh hoa vi du cac bd phan phén mém cua thiét b truyén
thong UE khong day hoic tram gbc, phit hop véi cac phuong 4n vi du cia sang ché.

FIG.9 1a luu d6 minh hoa quy trinh nhan céc phan tr dit liéu va céc ky hiéu tham
- chiéu trong khi chin céc dai tin sé séng mang thtr cip dugc chon, theo cac phuong an
vi du ctia sang ché.

FIG.10 14 so 43 khéi minh hoa vi du céc chi tiét phin mém cta thiét bi truyén
thong UE khong diy hoic tram gdc, theo cac phuong 4n ciia sang ché.
M0 ta chi tiét sang ché

Theo c4c phuong an vi du clia cac thiét bi va phuong phép dugc boc 10, ap dung
quy tic 1am cam trong cac khung con c6 cac ky hiéu tham chiéu va trong cac khung
con c6 sb lugng dinh trudce cla céac kiéu ky hi¢u tham chiéu cam dugc mé ta. Cac quy
tac 1am cAm duoc mo ta & ddy cung cip cach thire hidu quéa dé loai bé cac khe tan sb
trong cac md SFBC. Hon nita, chi phi ting 1én béi sy 1am cadm duoc giam dén muc tbi
thidu, béi vi quy tic 1am cAm 1am giam dén muc t8i thiéu mot cach hiéu qué lugng
phén tir tai nguyén dugc 1am cAm. Hon nita, cac truong hop khung con ¢6 nhiéu hon
lwgng dinh trudc cia cac kiéu ky hiéu tham chiéu cAm cling dugc bao ham béi céc giai
phép duge mo ta. Trong cac trudng hop nay, tit ca cic phan tir tai nguyén dit liéu duge
]am cam khi cac so dd SFBC dugce s dung.

FIG.1 minh hoa hé thdng truyén théng khong day vi du 100. Nhu duoc thé hién,
hé théng truyén thong khéng ddy 100 bao gdm mang khong day 105, tram gbc 110, va
thiét bi truyén thong thiét bi ngudi sir dung (user equipment - UE) khong day 115. Céc
vi du ciia cac thiét bi truyén thong UE khong day bao gbm cac dién thoai di dong, cac
thiét bi hd trg sb ca nhan, cac may doc dién tir, va cac may tinh xach tay.

bé cap dén FIG.2, FIG.2 minh hoa so db khéi cta tram gbc 110 theo cac phuong
an vi du cua giai phap dugc boc 16. Nhu duge thé hién trén FIG.2, tram géc 110 c6 thé
bao gdm: hé théng xir Iy dit liéu 220, c6 thé bao gdbm mét hodc nhiéu bd vi xir Iy
va/hodc mot hodc nhiéu mach, nhu mach tich hop tng dung dédc biét (application

specific integrated circuit - ASIC), c4c mang cdng 1ap trinh dugc dang truong (Field-
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programmable gate arrays - FPGA), va twong tu; giao dién mang 610; va hé théng Iuu
trit dir liéu 225, c6 thé bao gdm mdot hodc nhiéu thiét bi Ivu trit c6 bd nhé bit bién
va/hodc mot hodc nhiéu thiét bi luu trit ¢6 bd nhd khong 6n dinh (vi du, bd nhé truy
cap ngdu nhién (random access memory - RAM)). Giao dién mang 210 duoc két nbi
v6&i may thu phat 240, né duogc tao cu hinh dé truyén va nhéan céc tin hiéu thong qua
gian anten 245. Theo cic phwong 4n trong d6 hé théng xir Iy dir liéu 220 bao gdbm bd
vi xir Iy, mi chwong trinh doc dwgc bang may tinh 235 c6 thé dugc luu trit trong vat
ghi doc dugc béng mady tinh 230, nhu, nhung khong bi gidi .han dbi véi, phuong tién
mang tir tinh (vi du, dia cting), phuong tién quang hoc (vi du, DVD), céc thiét bi nhé
(bd nhé truy cdp ngiu nhién), hodc cac thiét bi trong tu. Theo mdt sé phuong an, ma
chuong trinh doc duogc béng may tinh 235 dugc tao cAu hinh do d6 khi dugc thuc hién
béi b xir Iy, ma 235 1am cho hé thdng xtt Iy dir lidu 220 thuc hién cac bude duge mod
td dudi day (vi du, céc budc dugc mo ta dudi day véi su tham chiéu cac luu @6 duoc
thé hién trén FIG.8 va/hodc FI1G.10). Theo cac phuong an khéc, tram géc 110 duoc tao
cAu hinh dé thuc hién cac budc dugc md ta & trén ma khong can m3 235. Tuc 13, vi du,
hé théng xu ly dit liéu 220 co thé gém chi mot hoac nhiéu ASIC. Do dé, cac dic diém
clia sang ché dwgc mo ta & trén c6 thé duge cung cdp trong phan ctng va/hodc phan
mém. Vi du, theo céc phuong an cu thé, cac bo phéan chtrc néng cua tram géc duoc mo
ta bén trén c6 thé duoc cung cip béi hé thdng xir 1y dit liéu 220 thuc hién céc 1énh may
tinh 235, bing hé thdng xir Iy dit liéu 220 hoat dong ddc 14p bét cir 1énh may tinh 235
nao, hoic bai su két hop thich hop bt ky ciia phan ctng va/hodc phin mém.

Dé cap dén FIG.3, FIG.3 minh hoa so dd khdi cia thiét bj truyén théng UE
khong day 115 theo mot s6 phuong an cia sang ché. Nhu dugc thé hién trén FIG.3,
thiét bi truyén théng UE khong day 115 c6 thé bao gdbm: hé théng xir Iy dit liéu 310, c6
thé bao gém mdt hodc nhiéu bo vi xit ly va/hodc mot hodc nhiéu mach, nhu mach tich
hop tng dung dic biét (application specific integrated circuit - ASIC), cac mang cong
c6 thé 1ap trinh truong (field-programmable gate arrays - FPGA), va twong ty; may thu
phat 305 dé truyén dit liéu dén (va nhan dit liéu tir) tram gdc 110 thong qua gian anten
330; va hé théng lwu trit dit liéu 315, c6 thé bao gém mét hodc nhidu thiét bi luu trix
bét bién va/hodc mot hodc nhidu thiét bi luu trit khong én dinh (vi du, bd nhé truy cap
ngau nhién (random access memory - RAM)). Theo cac phuong an trong d6 hé théng
xir ly dit liéu 310 bao gém bd vi xi Iy, ma chuong trinh doc dugc bang may tinh 325

c6 thé duoc luu trit trong vét ghi doc duge bang may tinh 320, nhu, nhung khong bi
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gi6i han ddi voi, phuong ti¢én mang tir tinh (vi dy, dia cting), vat ghi quang hoc (vi du,
DVD), cac thiét bi nhd (vi du, b nhé truy cip ngiu nhién), va tuong tu. Theo mdt sb
phuong 4n, mi chuong trinh doc dwoc bang may tinh 325 dugc tao ciu hinh do d6 khi
dugc thuc hién béi bo xir Iy, ma 325 cho phép thiét bi truyén thong UE khong day 115
thuc hién cac budc duge mo ta dudi day (vi du, cac budc duge mo ta dudi day véi su
tham chiéu cac luu dd dugc thé hién trén FIG.8 va FIG.10). Theo c4c phuong an khéc,
thiét bi truyén thong UE khong day 115 duoc tao cdu hinh dé thuc hién cac bude duge
mod tA & trén ma khong can mi 325. Tuc 13, vi du, hé théng xur Iy dit liéu 310 c6 thé
gbm ¢6 chi mét hodc nhiéu ASIC. Do d6, cac dic diém cua séng ché dugc mo ta & trén
c6 thé duge cung cép trong phan cimg va/hoic phin mém. Vi dy, trong c4c phwong 4n
cu thé, cac bd phan chirc ning cua thiét bi truyén thong UE khéng ddy 115 duge md ta
& trén c6 thé duge cung cip boi hé théng xir 1y dit liéu 310 thuc hién cac 1énh may tinh
325, béi hé théng xir 1y dit liéu 310 hoat déng doc 14p voi bat cir 1énh may tinh 325
ndo, hoic béi su két hop thich hop bt ky cia phan ctimg va/hoic phin mém.

Trong cac phwong 4n vi du ciia céc thiét bi va phuong phap boc 16 & ddy, tram
gbc 110 va thiét bi truyén thong UE khong dy 115 c6 thé duge tao cdu hinh dé truyén
thong v6i nhau bang cach st dung so d truyén SFBC c¢6 tinh da dang dé truyén thong
cac ky hiéu dén kénh phéan chia theo tdn s truc giao (orthogonal frequency division
multiplexed - OFDM) bao gdm céc phan tir dit liéu va cic ky hiéu tham chiéu. Dé cép
dén FIG.4, su cap phat vi du thi nhit cac dai tdn s song mang thir cp dwoc minh
hoa. Trong su cp phat cia FIG.4, c6 12 dai tin s6 séng mang thir cp lién tiép 421-
432, va hai khe thoi gian lién tiép 401, 402. Séng mang thtr cip thir ba 423 dugc chi
dinh dé truyén cac ky hiéu tham chiéu CSI-RS, va tit c4 c4c song mang thir cép con lai
c6 gia tri dé truyén dit liéu. Do d6, sir dung so dd Alamouti SFBC gdy ra céc su clp
phat sau day: cic phan tir dit lidu s1 va s2 duogc tao cip dé truyén trén cac séng mang
thir cap tuong tng 421 va .422 tai thoi diém 401; cac phan tir dit liéu s3 va s4 dugce tao
cip dé truyén trén cac séng mang thir cip tuong tng 424 va 425 tai thoi diém 401; cac
phan tir dit liu s5 va s6 dugc tao cip dé truyén trén cac séng mang thir cép tuong Ung
426 va 427 tai thoi diém 401; cac phan tir dir liéu s7 va s8 dugc tao cip dé truyén trén
cic séng mang con tuong ng 428 va 429 tai thoi diém 401; cac chi tiét dir lidu s9 va
s10 dugc tao cip dé truyén trén cac séng mang thir cip tuong tng 430 va 431 tai thoi
diém 401; cac phan tir dir liéu s11 va s12 duge tao cip dé truyén trén cac séng mang
thir cAp tuong ung 432 (tai thoi diém 401) va 421 (tai thoi diém 402); cac phan tir dit
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lidu s13 va s14 duogc tao cip dé truyén trén cic séng mang con twong ung 422 va 424
tai thoi diém 402; cac phﬁn t dit licu s15 va s16 dugc tao cip dé truyén trén cac song
mang con twong tng 425 va 426 tai thoi diém 402; cac phan tir dit liéu s17 va s18
dugc tao cip dé truyén trén cac song mang thir cAp twong ing 427 va 428 tai thoi diém
402; cac phéan tir dir lidu s19 va s20 duoc tao cip dé truyén trén cic séng mang thir cip
twong ung 429 va 430 tai thoi diém 402; va cac chi tiét dir liéu s21 va s22 dugc tao cap
dé truyén trén cac song mang thir cAp twong tmg 431 va 432 tai thoi diém 402. Do do,
do su ¢6 mit ciia cdc ky hiéu tham chiéu trong séng mang thtr cdp 423, mot trong céc
khéi SFBC (cu thé, s11, s12) dugc tao cédp dé truyén hai séng mang thir cép duoc chia
ra trong tan s6 khoi nhau bi khe bang 10 dai théng tin s6 séng mang con. Piu nay
1am cho cac diéu kién kénh 13 khac d4ng ké d6i véi hai phén tir dir liéu héy, do d6 dan
dén suy giam sy hoat déng & may thu.

Céac phuong 4n cu thé cia cac thiét bj va phuong phap dugc boc 16 & diy ngan
cac khe tan s6 bén trong cac khdi SFBC bing cach 4p dung céc quy téc 1am cdm cho
kénh dit liéu (dugc dé cap dén 12 kénh vat Iy chia sé dudong xudng, hodc PDSCH, trong
3GPP LTE) khi SFBC dugc st dung lam so dd truyén trong khung con ciing mang
mot hodc nhiéu ky hiéu tham chiéu, hodc mét hodc nhiéu ky hiéu tham chiéu cam. Céc
quy tic 1am cam c6 thé dugc 4p dung trong may thu hoic trong may phat. Cac quy tic
1am cAm c6 thé bao gdbm lam cAm mot hodc nhidu phan tir dir liéu. Trong mot sb
truong hop, cac quy tic 1am cdm c6 thé bao gdm lam cim tit ca cac phén tir dit liéu
trong cac ky hiéu OFDM mang cac ky hiéu tham chiéu CSI-RS cam, phu thudc vao
cAu hinh s6 Ivgng va tin sb clia cac ky hiéu tham chiéu CSI-RS cam.

Trong cac phuong an vi du ctia cac thiét bi va phuong phép dugc bdc 19, khi so
dd truyén SFBC dugc sir dung két hop véi cac ky hiéu tham chiéu, va dé tranh cac
truong hop trong d6 cac khéi SFBC duge chia tach giira cic song mang thir cip khong
lién ké, cac séng mang thi cap khong lién k& dugce 1am cAm. Theo phuong 4n vi du,
quy tic 1am cam c6 thé dugc ap dung do d6 quy tic 1am cAm nhén dién cac khdi cua
cac khéi tai nguyén k& nhau dugc cdp phat cho cing thiét bi truyén thong ngudi sir
dung khong day, duge @ cap dén & ddy 1a cac dao cap phat, va tiép d6 1am cam duy
nhit mot phan tir tai nguyén khong lién ké trong mbi khéi tai nguyén trong d6 c6 phin
tir tai nguyén khong lién k&. Vi dy, phin tir tai nguyén thi nhit hodc cudi cung cua
khéi tai nguyén c6 thé duoc 1am cAm, hodc phan tir tai nguyén khac nhau c6 thé dugc
chon dé 1am cam, phu thudc vao cdu hinh cua kiéu ky hiéu tham chiéu. Quy tic lam
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cam c6 thé dugc ap dung chon lua chi tai méi dao nay va tiép dé, chi trong cac déo
trong d6 cé phan tir tai nguyén khong lién ké. Vi du, trong cc d4o vé6i sb luong khdi
tai nguyén 13 chin, tit ca cic phéan tir tai nguyén cé thé duoc tao cip voi phin tir tai
nguyén lién ké&. Do do, trong thuc té, quy tdc 1am cAm c6 thé duge chi ra dé nhan dién
va xir Iy cac dao c¢6 sb lugng khéi tai nguyén dugc cip phat 13 sb 1¢. Thém nira, cac
khung con c6 lugng ky hiéu tham chiéu cAm nhat dinh c6 thé dugc xir Iy nho st dung
loai quy tic 1am cam nay.

Pé cap dén FIG.5, md ta vi du cia cac dao clp phat cac khdi tai nguyén dugc
minh hoa. Mbi dao cdp phat 510, 515, va 525 1a ddo ctia mdt khdi tai nguyén don 1é;
dao cip phat 520 c6 hai khéi tai nguyén; va dao cip phat 505 c6 nam khéi tai nguyén.
Do d6, bang cach 4p dung quy tic lam cAm duoc mé ta bén trén, bdi vi mbi dao 505,
510, 515, va 525 c6 sb luong khéi tai nguyén 1a 1é, mot phan tir tai nguyén don 1é
trong cac khdi tai nguyén nay c6 thé dugc 1am cAm. Tuy nhién, bai vi dédo 520 c6 sb
khdi tai nguyén 13 chin, tit ca cac phan tir tai nguyén cé thé duoc tao cip voi phan tir
tai nguyén lién ké, va do d6, khong yéu cau 1am cam.

Ap dung quy tic 1am cAm ciing c6 thé phu thudc vao sb luong ky hiéu tham chiéu
duoc tao cau hinh. Vi dy, quy tic 1am cam c6 thé dugc 4p dung trong d6 mét hoic hai
cdng anten sir dung cac ky hiéu tham chiéu CSI-RS duoc st dung, nhung quy tic lam
cam khong thé duoc 4p dung néu sb lugng cdng anten sir dung céc ky hiéu tham chiéu
CSI-RS 12 bén hodc tam.

Theo cac phuong 4n vi du clia cac thiét bi va phuong phép dugc boc 19, trong céc
khung con bao gdm it nhit mot lugng cac ky hiéu tham chiém cam dinh trudc, quy tic
cAm c6 thé bao gdm lam cAm tit ca cac phdn tir tai nguyén dit liéu cho so 46 SFBC
trong cac ky hiéu OFDM trong d6 cac ky hiéu tham chiéu dd dugc 1am cAm dugc ké
dén. Tuy nhién, trong mot s6 ky hiéu OFDM bao gbm céc ky hiéu tham chiéu cam, c6
- thé truyén dir liéu trén cac séng mang thtr cdp dwoc chon trong khi 1am cAm cac song
mang thir cip khong bi tao cip khac. Didu nay c6 thé dién ra dudi cac didu kién kénh
nhét dinh, nhu, vi dy, sy mé rong tri hoan thép, va khi s lugng céac kiéu ky hi¢u tham
chiéu cAm 13 thap. Trong cac truong hop nay, cac khe tan s c6 mit bén trong cac khdi
SFBC phai 13 twong d6i nho, cu thé, khong 16n hon mdt hoic hai dai thong séng mang
con, do d6 tao ra gan nhu cing cac diéu kién kénh va khéng 1am hai do tin cy cua su

truyén théng. S6 luong kiéu CSI-RS cAm duge st dung lam ngudng cho quyét dinh
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nay co thé 1am thong s6 duoc tao cdu hinh theo cc diéu kién kénh hodc c6 thé duoc cb
dinh thanh tri so.

Do d6, theo phuong an vi du, quy tic dé truyén hodc nhan dit liéu trén nhidu tan
s& séng mang thtr cdp c6 thé bao gém sau day: Trude hét, xac dinh cac tin sb séng
mang thtr cAp dwgc cép phét cho cac ky hiéu tham chiéu va cho cac ky hidu tham chiéu
cam. K& do, tir c4c song mang thir cip con lai, tao ra cac cip song mang thir cip lién
ké cam, va tiép do6 xac dinh mdt by cac séng mang thu cip khong duge tao cip. Ké
tiép, x4c dinh liéu mdi séng mang thir cép khong duogc tao cap co thé dugc tao cap voi
séng mang thir cap khong dugce tao cip khac do d6 khe tan sd twong dbi nho gitra hai
séng mang thir cAp hién dién. Theo mdt phuong an, khe tan s c6 thé khong 16n hon so
v6i mét dai théng ciia séng mang thir cAp. Tuy nhién, s x4c dinh nay c6 thé dugc thuc
hién dya trén cac diéu kién kénh thuc té. Cubi cung, 1am cAm mbi song mang thr cép
khong dugc tao cdp con lai. Trong mot sb truong hop, diéu nay cé thé din dn lam

cam bang tat ca cac sobng mang thir cap.

Pé cap dén FIG.6A, su cip phét vi du thir hai cac dai tin sb séng mang thir cap
dwoc minh hoa. Trong su cip phat ndy, cic séng mang thir cip 621 va 627 duge chi
dinh dé truyén cac ky hiéu tham chiéu CSI-RS, va c4c séng mang thir cip 623, 624,
625, 629, 630, va 631 dugc chi dinh cho céc ky hi¢u tham chiéu CSI-RS cam. Do do,
khong thé tao ra bt cir cap song mang thi cp lién ké cam dé truyén dit liéu. Str dung
so @6 Alamouti SFBC gy ra cic su cip phat sau ddy: Cac phan tir dir lidu sl va s2
dugc truyén trén cac séng mang thir cip 622 va 626 tai thoi diém 601; cac phan tir dir
liéu s3 va s4 dugc truyén trén cac song mang thir cép 628 va 632 tai thoi diém 601; cac
phan tir dit liéu s5 va s6 dugc truyén trén cic song mang thir cAp 622 va 626 tai thoi
diém 602; va cac phan tir dir lidu s7 va s8 dugc truyén trén cic séng mang thir cip 628
va 632 tai thoi diém 602. Tuy nhién, trong tit ca bon cip phan tir dir liéu nay, khe tin
sd gifra hai s6ng mang thir cip twong Umg bang gip ba lan dai thong séng mang thir
cip, gy ra su suy giam hoat dong khong thé chdp nhan & may thu. Do do, trong
truong hop ny, tit ca cic séng mang thir cip bi lam cam.

Sau day dé cap dén FIG.6B, su cdp phat vi du thir ba cta cac dai tan sb song
mang thi cAp duoc minh hoa. Trong su cip phét ndy, cic séng mang thir cAp 651 va
657 duoc cip phat dé truyén cac ky hiéu tham chiéu CSI-RS, va cac séng mang thir

clp 653 va 659 dugc chp phét cho cac ky hiéu tham chiéu CSI-RS cidm. Cip séng
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mang th cdp lién ké nhau c6 thé bao gdm: phan tir dir lidu s3 va s4 duoc truyén trén
cac song mang thir cip 655 va 656 tai thoi diém 641; phan ttr dit liéu s7 va s8 duogc
truyén trén cac séng mang thir cip 661 va 662 tai thoi diém 641; phén tt dir liéu s11
va s12 dugc truyén trén cac séng mang thir cAp 655 va 656 tai thoi diém 642; va cac
phan tir dit lidu s15 va s16 duoc truyén trén cac séng mang 661 va 662 tai thdi diém
642. Sau do, tir cic séng mang khong theo cip, cac ciip méi c6 thé duoc tao thanh nhu
sau: phan tir dit liéu s1 va s2 c¢6 thé duoc truyén trén cic séng mang thir cép 52 va 654
tai thoi diém 641, do khe tan sb giita cdc song mang thir cAp 652 va 654 chi bing mot
dai thong séng mang thir cip, ma dudng nhu 1a khe tin s du nhé dé tao ra didu kién
kénh gan nhu ¢ dinh. Tuong tur, cac phan tir dir liéu s5 va s6 c6 thé duge truyén trén
cac séng mang thir cap 658 va 660 tai thoi diém 641; phan tir dir liéu s9 va s10 c6 thé
dugc truyén trén cc séng mang thir cip 652 va 654 tai thoi diém 642; va cac phin tir
dit liéu s13 va s14 c¢6 thé dugc truyén trén cic song mang thir cdp 658 va 660 tai thoi
diém 642, tat ca dua trén khe tin sb trong (mg bang mot dai théng séng mang thir cip.
Do d6, trong truong hop nay, khong cin 1am cAm toan bd tap hop ky hiéu OFDM, cho
di1 cAp phat mot s6 séng mang thir cip cho céc ky hiéu tham chiéu cam.

Sau day dé cap dén FIG.7. FIG.7 thé hién luu dd 700 minh hoa quy trinh truyén
dir lieu OFDM trén nhiéu dai tin sé séng mang thir cp, theo cac phuong an vi du ctia
thiét bi va phuong phap dugc boc 16. Trong budc thir nhat 705 cua quy trinh, s§ dai tin
s6 séng mang thit cp dugc cdp phat cho cac ky hiéu tham chiéu cim, vi du ky hiéu
tham chiéu CSI-RS dugc xé4c dinh. Sau d6, tai buge 710, sd luong da xac dinh Cfuqc st
dung dé xac dinh c6 1am cAm tat ca cac dai tAn s& séng mang thir cdp hay khong. Néu
xé4c dinh 13 1am cam tat ca cc dai tin sé séng mang thi tt ca ky hiéu OFDM dugc lam
cam tai budc 715.

Néu xéc dinh 1a khong lam cam tat ca cac dai tan sd song mang duoc thuc hién,
thi tai budc 720, cac dai tAn sé séng mang thir cép ma c6 san dé truyén cac phan tir dit
liéu dugc nhan dang. Su nhan dang nay cé thé dugc thuc hién dua vao cac dai tan sb
song mang thir cdp ma duoc cip phét cho cac ky hiéu tham chiéu, vi du ky hiéu tham
chiéu CSI-RS. Sau d6, tai budc 725, tap hop cac cip dai tan sb séng mang thir cap ké
nhau duogc xac dinh.

‘Tai budc 730, mdi phan tir dir liéu duge phat trén ca dai tin sb song mang tht
cép bén trong mdt cap tir tp hop cac cap. Cudi cung, tai bude 735, quy tic xac dinh

truée duge 4p dung cho cic dai tan s song mang thi cip khong theo cap dé xac dinh
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liéu c6 tao thanh céc cidp méi/hodc 1am cam cac dai tdn sé song mang thir chp riéng 1&
hay khong.

‘Quy trinh dugc minh hoa trong luu d6 700 c6 thé con bao gdm, tai bude 740,
chon dai tan sd séng mang thtr cép khong theo ciip thir nhat ma dwgc nhan dang 13 c6
sin dé truyén cac phan tir dit liéu va khong bao gdm trong tap hop cac cap da xac dinh,
tai budc 745, x4c dinh xem dai tan s6 séng mang thir cip khong theo theo cap thir hai
ma duge nhan dang 14 c6 sin dé truyén cac phan tir dit liéu va khong bao gém trong
tAp hop cac cdp da xac dinh va c6 tdn sb tach biét voi dai tAn sb séng mang thir cip
khong theo cip thir nhit khong 16n hon hai 1an dai thong cia dai tin sb song mang thi
cap don 1¢ ton tai trong pham vi nhidu dai tin sé séng mang thir cdp. Néu dai tan sé
song mang tha cép khong theo cdp thir hai duoc xac dinh 1a tdn tai, thi tai budc 750,
cip bao gdbm dai tin sé séng mang thu cép khong theo cap thir nhét va tha hai va bao
gdm cip duge tao thanh trong tip hop céc cip da xac dinh duge tao thanh. Néu dai tin
s6 séng mang thi cip khong theo cip thir hai duge x4ac dinh 1a khong t6n tai, thi tai
budc 755, dai tan s6 séng mang thir cAp khong theo cdp thir nhit duoc 1Am cam. Céac
budc nay cé thé duoc lap lai cho dén khi tat ca cac dai tan sb séng mang thir cap khong
theo cidp ma duoc nhan dang 13 cé sin dé truyén cac ph'?m tr dir li€u duoc lam cam
hodc bao gom trong cip tao thanh.

Trong cac phuong 4n vi dy, néu sb lwong cia cac dai tin sb séng mang thir cip
da x4c dinh dugc cip phét cho ky hiéu tham chiéu d3 nhan dang 13 cAm 16n hon hai, thi
quy tic xac dinh truéc bao gdm 1am cAm tit ca trong s nhidu dai tAn sé sébng mang
thir cAp. Theo cach khéc, sb ngudng khac nhau ciia cac ky hiéu tham chiéu c6 thé dugc
str dung dé xac dinh xem c6 1am cim tét ca trong sd nhiéu dai tin sb séng mang thir
cAp hay khéng.

Sau day dé cap dén FIG.8, so d6 khdi 800 minh hoa cac tap hop céc bd phan cia
phin mém vi du ciia thiét bi truyén théng UE khong day 115 hodc tram gbc 110, theo
cac phuong an vi du cua céc thiét bi va phuong phap duoc boc 16. Thir nhét, tai 805,
tap hop 1énh dé xac dinh sb luong dai tin sb séng mang thtr cp cép phat cho céc ky
hiéu tham chiéu cam, vi du nhu ky hiéu tham chiéu CSI-RS, duoc thuc hién. Sau do,
tai 810, tdp hop 1é€nh dé sur dung ) luong da xac dinh dé xac dinh xem c6 truyén di
liéu hodc 1am cAm toan bd ky hiéu tham chiéu OFDM hay khéng.
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Tai 815, tap hop lénh dé nhan dang cac dai tin s6 song mang thir cip c6 sn dé
truyén cac phan tir dir liéu dugc thuc hién. Sau d6, tai 820, tap hop 1énh dé x4c dinh
tap hop céc cap dai tin sd song mang thir cAp ké nhau duoc thuc hién.

Tai 825, tap hop 1énh dé phat mdi phan tir dir liéu trén cac dai tAn sb song mang
thir cép trong cdp dugc thuc hién. Cudi cling, tai 830, tip hop 1énh dé 4p dung quy tic
xé4c dinh trudc cho cac cac dai tin s6 song mang thir cip khéng theo cip dwoc thuce
hién. Viéc 4p dung quy tic xac dinh xem c6 tao thanh cic cip méi va/hodc 1am cam
cac dai tan sb séng mang thir cAp riéng 1¢ hay khéng.

Céc by phan ph?m mém vi du cua thiét bi truyén thong UE khong day 115 hodc
tram géc 110 trong so dd khdi 800 c6 thé con bao gém, tai 835, tap hop lénh dé chon
dai tin sb séng mang thir cp khong theo cip thir nhit ma dugc nhan dang 13 ¢6 sén dé
truyén cac phan tir dir liéu va khong bao gdm trong tap hop cac cip da xac dinh, va tai
840, tap hop 1énh dé xac dinh xem dai tin s6 song mang thir cip khong theo cip thir
hai ma dugc nhan dang 13 ¢ sin @ truyén cac phan tir dir liéu va khéng bao gdm
trong tap hop céc cip da x4c dinh va c6 tan sb tach khéi dai tin sé séng mang thir cip
khong theo cip thir nhit khong 16n hon hai 14n dai théng cta dai tin sé séng mang don
c6 ton tai trong nhiéu dai tin s song mang thir cip x4c dinh trude hay khong. Néu dai
tn sd séng mang thir cAp khong theo ciip thi hai duoc x4c dinh 13 tdn tai, thi tai 845,
tap hop lénh dé tao thanh cip bao gdm cac dai tan sé séng mang thtr cAp khong theo
cip thtr nhét va thi hai va bao gdm cip duoc tao thanh trong tip hop cac cap di xéac
dinh dugc bao gdm. Néu dai tan sé séng mang thtr cép khong theo cap thi hai dugc
xac dinh 12 khong t6n tai, thi tai 850, tdp hop 1énh @& 1am cAm dai tn s séng mang
thu ca“ip khong theo cip thir nhit dugc bao gdm. Cac 1énh & trén c6 thé duoc 1@p lai cho
dén khi tat ca cac dai tan sé song mang thir cip ma dugc xé4c dinh 1a c6 sn dé truyén
cac phén tir dit liéu dugc 1am cAm hodc bao gdm trong cap tao thanh.

Trong cac phwong 4n vi du, néu sé lugng cac dai tin sé séng mang thir cép da
xac dinh cép phat cho ky hiéu tham chiéu d3 x4c dinh 1 dugc 1dm cAm 16n hon hai, thi
quy tic xac dinh trudc bao gdm 1am cim tat ca trong s nhidu dai tin sb séng mang
th cdp. Theo cach khac, s ngudng khac nhau cta cac ky hiéu tham chiéu cam c6 thé
duogc st dung dé xac dinh xem c6 1am cim tit ca cac dai tan sb song mang tht cép hay
khong.

FIG.9 thé hién luu dd 900 minh hoa quy trinh thu nhén dit liéu OFDM trén nhiéu
dai tan sd séng mang thir cdp, theo cac phwong 4n vi du cua thiét bj va phuong phép
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dugc boc 16. Trong bude thir nhit 905 cua quy trinh, sé luong cac dai tin sb song
mang thir cdp duogc clp phat cho cac ky hiéu tham chiéu cAm nhu ky hiéu tham chiéu
CSI-RS, dugc x4c dinh. Sau do, tai budc 910, sb lugng di xac dinh dugc sir dung dé
xé4c dinh xem c6 1am cAm tAt ca cc dai tin s6 séng mang thir cip hay khong. Néu xac
dinh 13 1am cim tAt c4 cac dai tin sb séng mang thtr cip, thi toan bd ky hiéu OFDM
duoc lam cam tai budc 915.

Néu x4c dinh 13 khong 1am cim tit c4 cac dai tin sb song mang thir cép, thi tai
bude 920, cac dai tan sb séng mang thir cip ¢ sin @ thu cac phan tir dit lidu duge
nhén dang. Su nhan dang nay co thé dugc thuc hién dua vao cac dai tan sb song mang
thir cAp ma duoc cip phét cho cac ky hiéu tham chiéu, vi du cac ky hiéu tham chiéu
CSI-RS. Sau d6, tai budc 925, tip hop cac cip dai tin sd séng mang thtr cip lién ké
dugc xac dinh.

Tai budc 930, mdi phan tir dit liéu dugc thu trén ca hai dai tin sé séng mang thir
cAp trong cip. Tai bude 935, quy tic xac dinh trude duge 4p dung cho cac dai tin sb
séng mang thir cAp khong theo cip dé xac dinh xem c6 tao thanh cac cip méi va/hoic
1am cam cac dai tin sb séng mang thir c4p riéng 1é khong.

Quy trinh duwoc minh hoa trong luu dd 900 c6 thé con bao gdm, tai bude 940,
chon dai tin sb séng mang thir cip khong theo cip thir nhat ma duoc xéac dinh 13 6 sén
dé nhan cac ph?m tr dit liéu va khong bao gém trong tap hop cac cdp da xac dinh, va
tai budc 945, xac dinh xem dai tan s song mang thir cép khong theo cédp thir hai ma
duoc nhan dang 13 ¢ sin dé thu cac phan tir dit liéu va khong bao gém trong tap hop
cac cdp da xac dinh va cé tdn sd tach khoi dai tin sb song mang don tdn tai trong sb
nhiéu dai tin s6 séng mang thir cip. Néu dai tan s6 séng mang thir cap khong theo cip
thtr hai dugc xac dinh 13 tdn tai thi tai budc 950, cdp Bao gf")m dai tan sb song mang
thir cip khong theo cip thir nhit va thi hai va bao gdm cip duoc tao thanh trong tip
hop cac cap da xac dinh dugc tao thanh. Néu dai tin s6 séng mang thtr cip khong theo
cap thir hai dugc xac dinh 12 khong ton tai, thi tai budc 955, dai tan s§ séng mang
khong theo cip thir nhit dwgc 1am cam. Cac budc nay co thé dugc lap lai cho dén khi
tAt ca cac dai tan sd song mang thi cip khong theo cip ma dugc nhén dang 13 c6 sin
dé thu cac phén tr dir liéu duoc lam cam hodc bao ng)m trong cap.

Trong cac phuong 4n vi du, néu sb luong cic dai tan s6 song mang thir cip da
xé4c dinh cdp phat cho ky hiéu tham chiéu dwoc xac dinh 1a duoc 1am cAm 16n hon hai,

thi quy tdc xac dinh trude bao gdm lam cam tat ca trong s6 nhiéu dai tan s6 sdbng mang
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thir cip. Theo cach khac, s ngudng khéac nhau ciia cac ky hiéu tham chiéu cAm c6 thé
duoc sir dung dé xac dinh xem c¢6 1am cam tit ca trong sd nhiéu dai tin s séng mang
thir cip hay khong.

FIG.10 thé hién so dd khdi 1000 minh hoa cac bg phén phﬁn mém vi du cta thiét
bi truyén théng UE khéng day 115 hodc tram gdc 110, theo cac phuong an vi du cua
c4c thiét bi va phuong phap duoc boc 16. Thir nhét, tai 1005, tap hop 1énh dé xac dinh
s6 luong cac dai tin sd song mang thir cip cap phat cho cac ky hiéu tham chiéu cAm,
vi du céc ky hi¢u tham chiéu CSI-RS dugc thuc hién. Sau dé, tai 1010, tap hop lénh dé
str dung sé luong d3 xac dinh dé xac dinh chp nhan thu dit liéu hay 1am cam toan bo
ky hiéu OFDM.

Tai 1015, tap hop Iénh dé nhan dang céac dai tan sb song mang thir cép co sén dé
thu cac phan tir dit liéu duoc thuc hién. Sau d6, tai 1020, tap hop 1énh dé xac dinh tap
hop céc cip dai tin s6 song mang thtr cip ké nhau duge thuc hién.

Tai 1025, tdp hgp 1énh dé thu mdi phén tir dit liéu trén ca hai dai tan sd song
mang th cép trong cdp dugce thuc hién. Cubdi cung, tai 1030, tdp hop 1énh dé ap dung
quy tic xac dinh truée cho cac dai tan s6 song mang thir cap khong theo cip dugc thuc
hién. Viéc ap dung quy tic nay xac dinh xem c¢6 tao thanh cac cap mai va’hodc lam
cam cac dai tan sé song mang thir c4p riéng 1 hay khong. |

Céc bd phan phan mém vi du cua thiét bi UE khong day hodc tram gbc trong so
dd khdi 1000 c6 thé con bao gdm, tai 1035, tap hop 1énh @ chon dai tin sd séng mang
khong theo cap thi nhét ma dugc XAc dinh 13 c6 sin dé thu cac phan tir dir liéu va
khéng bao gbm trong tap hop cip da xac dinh, va tai 1040, tap hop 1énh dé xac dinh
xem dai tin sb song mang thir cp khéng theo cip thir hai ma dwoc nhéan dang 13 ¢6 sin
dé thu cac phan tir dit liéu va khong bao gdm trong tap hop cip da xac dinh va c6 tan
s6 tach khoi dai tAn sb song mang khong theo cip thir nhat khéng 16n hon hai 14n dai
thong ctia dai tAn sb séng mang don co ton tai trong nhiéu dai tin s séng mang thi
chp xé4c dinh truéc hay khong. Néu dai tin s6 séng mang thtr cdp khong theo cip thir
hai dugc x4c dinh 13 tdn tai, thi tai 1045, tap hop lénh dé tao thanh cap bao gém cac
dai tan sd séng mang thir cip khong theo cip thtr nhat va thi hai va bao gdm cip tao
thanh trong tap hop cac cip dd xac dinh duoc bao gdbm. Néu dai tan sé séng mang thi
cép khong theo cdp thir hai dugc xac dinh la khong ton tai, thi tai 1050, tap hop 1énh

dé 1am cam dai tin sb s6ng mang thir cp thi nhét dugc bao gdm. Cac 1énh trén diy c6
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thé dugc lap lai cho dén khi tit ca cac dai tan sb song mang thir cép ma dugc xac dinh
13 ¢6 sén dé thu cac phan tir dit liéu duoc 1am cam hodc bao gdm trong cip.

Trong cac phuong 4n vi du, néu s dai tan s6 séng mang thir cip di xac dinh cip
phat cho ky hiéu tham chiéu dugc xac dinh 14 16n hon hai thi quy tic d3 x4c dinh bao
gdm 1am cam tAt ca trong s6 nhidu dai tan sé song mang thtr cdp. Theo cach khéc, sb
ngudng khéc nhau ciia cac ky hiéu tham chiéu di 1am cam c6 thé dugc st dung dé xac
dinh xem c6 1am cAm tit ca trong s6 nhiéu dai tin s6 song mang thtr cip hay khong.

Mic du cac phuong an khac nhau d3 duoc md ta & trén, phai hiéu ring chung chi
duogc thé hién qua vi du va khéng mang tinh gi6i han. Vi du, céc phuwong 4n vi du cia
giai phap dugc boc 16 c6 thé ap du cho cac hé théng sau: hé théng phat trién 14u dai d6i
tac thé hé thtr ba (Third Generation Partnership Project Long Term Evolution-3GPP
LTE); hé thong da truy cdp phan ma dai rong (Wideband Code Division Multiple
Access (WCDMA)); hé thdng tiéu chudn két néi internet dai thong rong khong day &
khoang cach 16n (Worldwide Interoperability for Microwave Access-WiMAX)); mang
siéu dai rong di dong (Ultra Mobile Broadband-UMB); va cac hé thdng truyén thong
bét ky ma str dung tinh da dang dé truyén thong cic phan tir dir liéu va cac ky hiéu
tham chiéu. Do d6, pham vi ciia sang ché khong b gi¢i han boi bat ky phwong 4n vi du
nao trong sb cac phwong 4an vi du néu trén. Hon nira, cach két hop bit ki ciia cac thanh
phan néu trén trong tit ca cac bién thé co6 thé c6 clia ching duoc bao gdm trong sang
ché trir khi c6 quy dinh khac trong ban md ta nay hodc trir khi ¢6 quy dinh nguoc lai
trong ngt canh.

Ngoai ra, mic du cac quy trinh da mo ta trén ddy va dugc minh hoa trong céac
hinh v& dugc thé hién theo trinh tu cac budc, nhung diéu nay dugc thuc hién chi vi
muc dich minh hoa. Theo d6, du dinh 13 mdt sd budc co thé duge bd sung, mot sb
bude c6 thé duge bd qua, trat tu cua cac budc co thé dugc sép xép lai, va mot sb bude

¢6 thé dugc thuce hién song song nhau.
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YEU CAU BAO HQ

1. Phuong phép truyén dir liéu trén dai tdn s6 séng mang c6 nhiéu dai tin sd séng
mang thit cp, phuong phéap nay bao gém céc budec:

nhan dang mot hodc nhiéu dai tin sb séng mang thir cAp dé truyén mot hodc
nhiéu ky hiéu tham chiéu twong tng;

xac dinh s lwong dai tan sé séng mang thir cép kha dung dé truyén ky hiéu dir
liu;

xac dinh xem c6 truyén ky hiéu dir lidu trén cac dai tin sd séng mang thir cip kha
dung hay khéng duya it nhit mot phan vao quy tic dugc xé4c dinh trude, trong d6 quy
tic duoc x4c dinh trude bao gdm cho phép truyén ky hiéu dit lidu trén cac dai tn sb
séng mang thir cip kha dung khi s6 Iwong dai tin sé séng mang thi cip kha dung di
xac dinh 13 s chén; va

truyén déng thoi ting ky hiéu dit li€u trong sb cac ky hi€u dit liéu trén mot hoac
nhiéu cap dai tan sé séng mang thir cip kha dung, trong d6 mdi cip bao gom dai tan s6
song mang thir cap thi nhit va dai tin s6 séng mang thir cép thir hai lién ké voi dai tan
sd song mang thir cip thir nhét, va mdi dai tn s séng mang thir cip dugc két hop véi

khong qua mot cép.

2. Phuong phap theo diém 1, trong d6 quy tic duoc xac dinh trudc con bao gdm lam
cam tt ca cac dai thir cAp cta tin sd song mang khi s6 lugng dai tin sb song mang thir

cép kha dung da xé4c dinh 13 sd 18.
3. Phuong phap theo diém 1, trong d6 phuong phap ndy con bao gbm buéc xac dinh
tap hop cac dai tin sb song mang thir cip khong tao cip khong duge két hop voi mét

hodc nhiéu cap dai tin sb song mang thir cAp kha dung bat ky ndo.

4. Phuong phép theo diém 1, trong d6 mot hodc nhiéu ky hi€u tham chiéu duoc nhan

dang la dugc lam cam.

5. Phwong phép theo diém 1, trong d6 mdi ky hiéu dit liéu trong s céc ky hiéu dir liéu

13 tan s6 duoc ma héa bang cach str dung ma khéi tan sé khong gian (SFBC).
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6. Phuong phap theo diém 5, trong d6 timg ky hiéu dit liéu trong sb cac ky hiéu dit liéu
dugc ma héa bang SFBC dugc bao gdm trong k¥ hiéu ddn kénh phén chia theo tin sé
tryc giao (OFDM).

7. Phuong phép theo diém 4, trong d6 mot hodic nhidu ky hiéu tham chiéu d3 nhan
dang 13 duoc 1am cam bao gém ky hiéu tham chiéu thong tin trang thai kénh (CSI-
RS).

8. Phuong phép theo diém 3, trong d6 phwong phép nay con bao gdm céc bude:

xéc dinh ring cip dai tin sé séng mang thir cdp tir tap hop cac dai tin sb song
mang thu cép khong tao cdp-da xac dinh co thé duoc tao ra khi mirc d6 tach tan sb
giita cac dai tan sd song mang thtr cip khong 16n hon hai 1in d rong dai ctia dai tin sb
séng mang thi cap don; va

tao cip cdc dai tAn sd séng mang thir cip va dua cip da tao ra vao mot hodc

nhiéu cip dai tin sé séng mang thir cip kha dung dé truyén ky hiéu dit lidu.

9. Phuong phép theo diém 1, trong d6 quy tic dugc xdc dinh trudc con bao gdm lam
cam tit ca cac dai thir c4p cua tin sb song mang khi s§ Iwong mot hodc nhiéu dai tin
s6 séng mang thir cAp d3 nhén dang dé truyén mot hodc nhidu ky hiéu tham chiéu

tuong tmg 13 16n hon s6 lugng ngudng.

10. Thiét bi truyén dir liéu trén dai tin sb séng mang c6 nhiu dai tin sb song mang
thi cAp bao gdm:
bo xit ly;
may phat dugc ghép véi bd xr ly; va
it nhat méot cip anten dugc ghép v6i may phat,
trong dé, bd xtr Iy dugc tao cAu hinh dé:
nhin dang mot hodc nhiéu dai tin sd séng mang thir cdp dé truyén mot
hozc nhiéu ky hiéu tham chiéu tuong tng;
xac dinh s6 lwong dai tin s séng mang thir cdp kha dung dé truyén ky
hiéu dir liéu;
xé4c dinh xem c6 truyén ky hiéu dir liéu trén céc dai tdn sb séng mang thu cap kha

dung hay khéng dva it nhat mot phan vao quy tic duoc xac dinh trude, trong dé quy
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tdc duoc xac dinh trude bao gdm cho phép truyén ky hiéu dir lidu trén cac dai tin sb
séng mang thir cip kha dung khi sb luong dai tdn sb séng mang thir cap kha dung da
x4c dinh 14 s6 chén; va

truyén dong thoi timg ky hiéu dir lidu trong s6 cac ky hiéu dir liéu trén mét hodc
nhiéu cip dai tin sé song mang thir cdp kha dung, trong d6 mdi cip bao gdm dai tén s6
séng mang thir cip thir nhit va dai tin s séng mang thir cép thir hai lién k& véi dai tdn
sb séng mang thtr cip thir nhit, va mdi dai tin sé séng mang thir cdp dugc két hop voi

khong qua mot cép.

11. Thiét bi theo diém 10, trong d6 quy tic dugc xac dinh trude con bao gdm 1am cam
tAt ca cac dai thir cdp cla tAn sd séng mang khi s6 lugng dai tin s song mang thir cAp

kha dung d4 x4c dinh 13 s6 18

12. Thiét bj theo diém 10, trong d6 bd xir Iy con dugc tao cau hinh dé x4c dinh tap hop
cac dai tAn sd song mang thir cdp khong tao cip khong duoc két hop véi mét hodc

nhidu cip dai tin sé song mang thir cdp kha dung bat ky nao.

13. Thiét bi theo diém 10, trong d6 mot hodc nhiéu ky hiéu tham chiéu dugc nhan

dang 1a dugc lam cam.

14. Thiét bi theo diém 10, trong d6 mdi ky hiéu dit liéu trong sb cac ky hiéu dit liéu 1a

tin s6 dugc ma hoa bang cach str dung mé khdi tin sd khong gian (SFBC).

15. Thiét bi theo diém 14, trong d6 timg ky hiéu dit liéu trong sé cac ky hiéu dit lidu
duoc mi hoa bang SFBC duoc bao gém trong ky hiéu don kénh phén chia theo tan sb
truc giao (OFDM).

16. Thiét bj theo diém 13, trong d6 mdt hodc nhiéu ky hiéu tham chiéu da nhan dang 13
duogc 1am cam bao gdm ky hiéu tham chiéu thong tin trang thai kénh (CSI-RS).

17. Thiét bi theo diém 12, trong d6 bd xt Iy con dugce tao cdu hinh dé:
xéac dinh rang cip dai tan s6 song mang thir cp tir tip hop cac dai tan sd song

mang tho cép khong tao cdp da xac dinh co thé duoc tao ra khi mtrc do tach tan sb
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gitta cac dai tan sO séng mang thir cap khong 16n hon hai 1an d6 rong dai cua dai tin so6
song mang thtr cap don; va
tao cdp cac dai tan sO song mang thir cap va dua cédp da tao ra vao mot hoidc

nhiéu cip dai tin s song mang thir cip kha dung dé truyén ky hiéu dir lidu.

18. Thiét bi theo diém 10, trong d6 quy tic dugc xac dinh truée con bao gdm 1am cam
tit ca cac dai thir cip ciia tAn sb song mang khi s§ lwong mot hodc nhidu dai tin sb
séng mang thi cip d4 nhan dang dé truyén mot hodc nhiéu ky hiéu tham chiéu tuong

g 13 16n hon s6 luong ngudng.

19. Phuong phap truyén dit liéu trén dai tin sb séng mang c6 nhiéu dai tin sb song
mang th& cip, phuong phap nay bao gdm cac budc:

nhén dang mdt hodc nhiéu dai tdn sb séng mang thir cip dé truyén mot hodc
nhiéu ky hiéu tham chiéu twong tmg; |

xac dinh sb lugng dai tin s6 séng mang thit cdp kha dung dé truyén ky hiéu dir
liéu;

x4c dinh xem c6 truyén ky hiéu dir lidu trén cac dai tan s6 séng mang thtr cip kha
dung hay khong dua it nhit mot phan vao quy tic dugc xac dinh trude, trong d6 quy
tac dugce xac dinh trude bao gdbm 1am cam tat ca cac dai thir cAp cua tin sb song mang
khi s lugng céac dai tan s6 song mang thir cip kha dung d3 x4c dinh 13 sb 1&; va,

dép lai viéc x4c dinh nay, 1am cam tat ca cac dai thir cap cua tan sd song mang.
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