
MBJJlGHOMRUiYEHlHDWG 
Do Minh Hi$p, DuVng Thj Thanh Tu, 
NguySn Vdn H ^ , Nguyen Gia Thdng 

Hfi thdng thdng tin dl ddng 5G hua hgn sd mang 

tdi nhQng uu thfi virgt ttdi: tOc dfi tiTiyfin dQ hdu eye 

egg, dO ttfi vd cimg thdp, ndng cao dang kfi dung 

lugng kdnh vd ed khd ndng ddp iing sd Iupng thud 

bgo khdng Id. Vific su dyng bdng tdn mihmdt trong 

5G Id difiu tfit yfiu, do nhihig uu difim ndi tidi eiig 

ddi tfin ndy. Tuy nhifin dfi ed thfi khai thde dugc sQc 

mgnh ciia bdng tdn, gnten ttong hfi thOng thdng tin 

di dOng 5G phai ddi mdt vdi nlilfiu thdch thiie. ddc 

bifit Id anten tgi cdc tigm gde. 

Phdt tnfin logi hinh anten it bi dnh hudng tQ mdi 

trudng ngodi vd thu hgp biip sdng, giup tdp trung 

ndng luong theo mfit hudng nhdt dyih. nhd dd ndng 

egg hidu c[ud su dyng ndng luong. Sd lugng vd ydu 

cdu sii dyng ngdy mOt tdng vgt tiong Id nguyfin 

bOng nd eua edng nghfi vd tuyfin, dfin dfin vide phdi 

tdng sd lugng anten phdt. Do phai diing nhifiu ndng 

lugng hon cho ttgm gde, ttong khi nhifiu giQa cde 

kfinh tmyfin gia tdng do thifit kfi ddy ddc cdc anten, 

ng^a Id phai Uilfit kfi mfit hfi thdng tigm gde vdi sd 

lugng Idn anten khdng chi kfit hop dupc Id thudt tao 

bup md cdn tdn dyng dugc loi thfi ciia SDMA. Ddy Id 

mOt vdn dfi mfiu ehdt edn gidi quyfit eho hfi thdng 

anten ttong tmydn thdng di dOng 5G. 

Mdt sd gidi phdp ttong gnten ttgm gde ciia hd 

thdng thdng tm di ddng 5G dd dugc dfi xudt. Dd Id: 

- Anten thdng minh tinh dinh hudng egg. 

- Phdn cum hda anten. 

- Anten ngdm hudng. 

- Massive MIMG. 

ANTEN THONG MINH DINH HU'QNG 
CAO 

Anten thdng minh ttong tmyfin thdng 5G se tiifin 

khai Id thudt Beamformmg dfi tdp tiung ndng lupng 

biic xa thu hep tdi da chum tia buc xa vd Idi chung 

theo hudng mong mudn. Hon nOa vide tdp trung buc 

xa theo mdt hudng cdn ed thfi giam thifiu duoc ddng 

kfi mfit mdt tai nhiing phuong truydn khdng cfin thifit 

tu dd Idm tdng hifiu xudt su dyng ndng Iupng. 

Ifinh I cbi ra su khde bidt khi chuyfin ddi tii anten 

vd hudng tiiiyfin thdng dimg trong cdc hfi thdng thdng 

tin dl ddng hi$n nay sang anten cd tinh hudng. RO 

rang, vung buc xa sd cd tinh dmh hudng eao hon 

khi su dyng ky thudt beamformmg, ndng khd ndng 
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Hrhl ; Anten v6 hUng truy&i thdng va anten thOr^ mmh tinh huCng cao. 

ddp ling cua hfi thdng phdt thu nhd khd ndng dinh 

hudng bup sdng vd difiu khifin xoay pha. 

Logi hinh dng ten ndy ldm gia tdng dd phiie tap 

ciia bd thdng thifit bi ddu cudi tgo ra mdt thdch thiie 

ttong vide thifit kfi vd thu phdt thdng tin, nhung khd 

ndng tlnh hudng vugt ttdi khifin anten Beamlormmg 

(M thfi tfin dyng dupc nhQng bdng tdn hgp va kfit 

cfiu da gde md. E)di vdi tdi nguydn tfin sd hOu hgn 

hidn nay thi ddy Id mdt phuong phdp hOu hidu. 

Tnfin khai sd luong ldn anten Beamformmg vd tdn 

dung dugc bdng tdn milimet khifin no ttd thdnh mdt 

cdng nghd hiia hgn mang Iai nhifiu thdnh cdng cho 

hd thdng thdng tm di ddng 5G. 

PHAN CMM HOA ANTEN 

Vide tnfin khai vd qudn ly mdt sd Iupng 

Ion cde anten sii dung bdng tfin mm 

gdp mdt thdch thiic tiong vific xac dmh 

nhQng kdnh thdng tm eho tdt cd phfin tii 

anten ed nhdn cd hd thdng MIMO. Vfin 

dfi ndy cd thfi duoc giai quyfit bdng edeh 

kdt hop su dung chuyfin mgch blip hep 

cho ea mdy phdt vd mdy thu. Gidi phdp 

md hlnh anten phdn cum dugc xem Id ly 

tudng eho cdc hfi thdng ndy. 

Hinh 2 chi ra rdng, khi cde anten tai 

phia phdt duoc phdn ehia thdnh cdc cum 

hinh vdng cung gdi chdng Ifin 

nhau. se cho dd khuyfich dgi 

cao trdn mdt phgm vi gidi hgn 

eiia gde phuong vi. Pham vi cug 

mdi niit tmyfin duoc chig thdnh 

cdc vimg gdi ehdng ldn nhgu. 

Phgm VI tmyfin sdng thu hpp 

Igi tgi nhQng hudng cfin thifit 

mang tdi hifiu qud rd rdng so 

Vdl Vide tmyfin vd hudng, ddng 

thdi ydu cfiu phfin cimg cd cfiu 

tgo don gian vd nhd ggn hon. 

Hon nua, cde giao thue kfit hgp 

cdc chiim tia cimg vdi ky thudt dg tmy nhfip phfin 

ehia khdng gian (SDMA) cd thfi dupe su dung eOng 

ky thudt FDMA hodc TDMA dfi ndng cao ndng lye 

tmyfin sdng ddng thdi tdi sii dung tdn sd. 

Nhu vdy, eac mdu anten tinh dinh hudng cao hodn 

todn cd thfi giup tdng dd rdng phii sdng. Tuy nhidn 

difiu ndy kdo theo mdt thdch thirc mdi. Khi biic xg 

cdng xa thi anh hudng ciia mdi tmdng cdng ttd ndn 

rd rdt khifin ndng lugng tidu tdn nhifiu ldn. Dg dd, 

dfi lam gidm dl nhQng suy hao khdng ddng cd ndy 

thi cde anten ddi hdi phdi cd nhOng tinh ndng ty 

ddng giam tdc ddng cua mOi tmdng cQng nhu tifit 

kidm ndng lugng. 

kjwo Elements Sub Array 

Weights Controlled 
Elements 360/K Sectors Many Subarrays 

Hrh 2: MG hmh anten dugc phan a;nri: Da anten tgi phia phat duoc phSn chia 
thanh cac a/n hinh vfing cur^ gdi chflng Ifin nhaj 
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ANTEN T l / DINH HUONG 

Ddi vol vdl eac kdnh vd tuyfin ngodi ttdi, sy chdnh 

Ifich thdi gign do tiiiydn da dudng vd sai khde tdn 

sd do hidu img Doppler la mdt ttong nhiing vfin dd 

ldn cfin phai cd nhQng bien phdp khde phye. De 

ldm dugc difiu ndy, khdi rudm anten ty dinh hudng 

(anten du dodn gde tdi) ra ddi nhdm ttdnh duoc 

su tdn hao dudng tmydn do ttai ttd da dudng cua 

NLOS. Ddng thdi cung ed thfi ap dung cho tradng 

hop xay ra tdc nghen, cdc thidt bi cfin phai chuyfin 

sang con dudng thay thfi cd sdn. 

Ngudl ta nhdn thfiy rdng, anten mang thich img 

cd blip sdng hep tinh hudng cao cd thfi ldm giam 

su tdc dfing ciia NLOS. Hon nua, vdi vific kfit hop 

vdl giao thue tu dinh hudng (Duectional self puismg 

Piotocol - DSP), cd thfi tgo ra nhthig anten co kha 

ndng ty dinh hudng theo yfiu cdu vd luu tiQ nhQng 

myfin dudng ngdn nhfit, nhdm ndng cao hidu qua 

vd do tin cdy ciia hfi thdng thdng tm vd tuyfin. Ddng 

thdi, gidm thifiu mfit mdt vd bgn chfi dd tte ciing 

nhu tifit kifim ndng luong vd duy tii bdng thdng. 

Hinh 3 md td hd thdng anten ed vd khdng ed khd 

ndng du dodn gde tdi Trong hlnh 3|a), hfi thdng 

anten khdng cd du doan gde tdi ndn blip sdng phdt 

vd thu Idch hudng nhau ddn tdi khdng cd hfin kfit. 

Su mdt lidn kdt cung xay ra ed khi bup sdng phat 

vd thu cung hudng nhau, nhung giQa anten phat 

vd thu cd vdt can (NLOS). Dfi giai quydt thach thuc 

ndy, anten vdi gigo thirc tu dinh hudng DSP duoc 

dua ra ttong tmydn thdng 5G nhu hinh 3(b|, cac 

chum hudng eiia anten thu, phat dupc dinh hudng 

chinh xgc vdi nhau tao ra mdt bdn kfit vd tuyfin chdt 

luong ngay ea khi giua anten thu va phdt cd vdt can 

(NLOS). 

MASSIVE MIMO 

Cae mdu anten thdng minh ddi mdi, mdc du mang 

lai nhifiu tinh ndng vuot ttdi nhung vfin khd cd thfi 

duong dfiu bdi toan sd Iupng ngudi diing tdng theo 

cdp sd nhdn nhu hidn nay, nfiu nhu vdn giQ nguyfin 

sd luong anten it 61 tgi ttgm gde. Do dd, tmyfin thdng 

5G cdn mdt hd thdng tiam gde vdi sd luong anten 

thdng minh cue ldn (Massive MIMO). Didu ndy ed 

thfi thiK hidn duoc do budc sdng mm su dung ttong 

Hinh3:(a)Antenkri0ngaucjQang0ctoi (b)/lntaidydoiigiictOi. 
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In Buitt Network 

Macro Cel Base Station 

I Small Ceil Base Station \ 

Hinh 4: Masive MIMO va dinh huOng Massive MIMO trong 5G. 

SG tgo ra kieh thudc anten vd cimg nho eho ndn vdi 

sd lupng anten cue Idn tai ttgm gde khdng ldm tdng 

kich thudc tdng thfi eua anten 5G so vdi anten eiia 

cdc hd thdng tmyfin thdng eii. 

Hinh 4 minh hgg tmdng hgp BS ttong tmyfin 

thdng 5G su dung ky thudt Massive MIMO vdi sd 

lupng ddy dde cdc anten Trong dd, chinh mOi anten 

cd kha ndng ldi hudng phdt xg theo phucmg ndm 

ngang ho$c thdng dung. Vific sii dung nhifiu anten 

hon eung ldi vfi mfit hudng dfi cd duoc tinh hudng 

ldn nhfit ed thfi ddng thdi tu tndt tidu sdng buc xa tai 

nhQng hudng khdng edn thifit la mfit ttong nhQng 

uu difim ldn ciia 5G. Hon nQa, thifit kfi ndy cdn tdn 

dyng dugc phuong thuc tmydn tin hifiu phdn chia 

khdng gian dfi md rdng quy md nhdm ndng cao 

dung lupng thu phdt ciia ttam gde. 
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