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dung) can thuc hién truyén thong D2D (device to device, thiét bji dén thiét bi), thu thap sb
luong tai nguyén D2D kha dung trong ving tai nguyén D2D gdm it nhat mot tai nguyén
D2D; khdi xac dinh, duogc tao cAu hinh dé xac dinh liéu s6 luong tai nguyén D2D kha dung
nho hon hoic bang ngudng dinh trude; va khoéi dap tng, duoc tao cau hinh dé, khi sd
lugng tai nguyén D2D kha dung nho hon hogc bang ngudng dinh trudc, dap tng Iénh bao
c4o dugc phat quang ba boi tram gde va tra vé thong tin dap tng, sao cho tram goc quan ly
ving tai nguyén D2D theo thong tin dép tmg. Cac phuong an thyc hién sang ché con boc 10
phuong phap quan 1y tai nguyén D2D. Nho 4p dung sang ché, c¢6 thé giam tic nghén mang
va d¢ linh hoat giri thong tin tai nguyén D2D boi dau UE c6 thé duoc cai thién.
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Linh vue ky thuat dwoc dé cap
Sang ché lién quan linh vuc cong nghé truyén thong, va cu thé 13, dén

thiét bi dau cudi va phuong phép quan 1y tai nguyén D2D.

Tinh trang ky thuét ciia sang ché

Do cic dich vu khong day méi khac nhau phét trién, con ngudi dat
yéu cdu ngly cang cao cho téc do truyén thong. Tuy nhién, chi cé céc tai
nguyén cuc ky gi6i han c6 thé dugc ap dung cho truyén thong khong day.
Do vay, voi cac tai nguyén bi gidi han, cuc ky quan trong dé cai thién
viéc st dung tai nguyén, dé tao tdc do truyén thong dir liéu da cao dé thoa
min yéu cdu cua ngudi ding. Truyén thong thiét bi dén thiét bi
(Device-to-Device, D2D) 13 cong nghé duoc 4p dung cho mang té bao va
trong d6 tai nguyén té bao duogc st dung lai @& truyén théng khoang ngén
truc tiép duéi su diéu khién cua hé théng. Thong Iugng mang cuc bd céd
thé duoc ting hiéu qua va viéc sir dung tai nguyén c6 thé duoc cai thién
bang cach 4p dung céng nghé D2D cho mang té bao.

Tuy nhién, & sir dung hiéu qua cic tai nguyén trong qué trinh k§
thuat trong d6 tram géc st dung lai tai nguyén t& bao dé thuc hién truyén
thong khoang ngan truc tiép, tram gdc can 1am chu diéu kién st dung tai
nguyén D2D & thoi diém bat ky, d& phan bb hiéu qua dung luong tai
nguyén t6i wru va dat dugc cac hiéu qua tiét kiém tai nguyén va cai thién
viéc sir dung tai nguyén.

Trong qua trinh hién tai trong d6 tram géc thu thép diéu kién st dung
tai nguyén D2D, thiét bi dau cubi & trang thai két ndi béo céo didu kién st
dung cua tai nguyén thu dugc, sao cho tram gdc cé thé 1am cha diéu kién

str dung tai nguyén D2D dudi dang dong. Tuy nhién, chi & trang thai két
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nbi, thiét bi dau cudi c6 thé thuc hién truyén dit liéu vé6i tram gdc. Do vay,
khi qua nhiéu thiét bi dAu cubi can thuc hién bao cdo do su cb khin cip,
gdy ra tic ngh&n mang lién két 1én, va khong thé thuc hién truyén thong
binh thuong.

Ban chit k§ thuat ciia sang ché

Céc phuong 4n thuc hién sang ché dé xuét thiét bi dau cudi va phuo?ng
phap quan 1y tai nguyén D2D, dé cai thién do linh hoat gii thong tin ti
nguyén D2D boi dau UE.

Theo khia canh thir nhét, phuong an thyc hién sang ché @ xuit thiét
bi dau cudi, trong d6 thiét bj dau cubi c6 thé gdm:

khéi thu thap, dugc tao cAu hinh dé: khi thiét bi ddu cudi ngudi ding
UE can thuc hién truyén théng D2D, thu thap s luong tai nguyén D2D
kha dung trong ving tai nguyén D2D gdm it nhat mét tai nguyén D2D;

khéi xac dinh, dugc tao ciu hinh dé xé4c dinh liéu sé luong tai nguyén
D2D kha dung nho hon hoic bang ngudng dinh trudc; va

khéi dép tng, duoc tao ciu hinh dé, khi sb lugng tai nguyén D2D kha
dung nho hon hoic bing ngudng dinh trudc, dap ung 1énh béo cdo dugc
phat quang b4 boi tram gbe va tra vé thong tin d4p Umg, sao cho tram gbc
quan ly vung tai nguyén D2D theo thong tin dap ting.

Dua vao khia canh thit nhét, theo c4ch thirc trién khai kha thi thir nhét,
khéi thu thap gom:

khéi phu tinh toan, dugc tao ciu hinh @8 tinh toan sé lugng tét ca cac
tai nguyén D2D c6 cudng do tin hiéu nhé hon hoic bing ngudng thi ba
trong vung tai nguyén D2D.

Duya vao khia canh thtr nhét hodc céch thic trién khai kha thi thir nhét
ctia khia canh tht nhét, theo céch thirc trién khai kha thi thir hai, ngudng
gdm ngudng thir nht va/hoic ngudng th hai.

Dua vio cach thirc trién khai kha thi tht hai cta khia canh th nhét,
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theo c4ch thirc trién khai kha thi thr ba, khdi dap g gdm:

khdi dap g thir nhit, duoc tao cAu hinh dé, khi sb luong tai nguyén
D2D kha dung nhé hon hodc bing ngudng thir nhat, d4p tmg 1énh béo
tran dugc phat quang ba badi tram gbc va tra vé thong tin ddp tmg thu
nhét. |

Dua vao cach thire trién khai kha thi thit ba cta khia canh thir nhét,
theo cach thirc trién khai kha thi thir tur, khdi phu dép tmg thir nhit gom:

khéi phu tiép nhan thir nhét, dugc tao cAu hinh dé nhan 1énh bao tran
dugc phét quang ba bai tram géc;

khéi phu tao thtr nhét, dugc tao cdu hinh dé tao thong tin dap tng thi
nhét theo 1énh béo tran; va

khéi phu guri thtr nhét, duoc tao cAu hinh dé truyén théng tin dép tng
th nhat d&n tram gc bing cach sir dung tai nguyén bo cdo duge phén
phéi boi tram gbe.

Dua vao céach thirc trién khai kha thi thit hai cia khia canh thir nhét
dén cach thirc trién khai kha thi thir tw cia khia canh tht nhét, theo cach
thirc trién khai kha thi thir ndm, khbi d4p tmg con gdm:

khdi phu dép tmg thi hai, dugc tao cAu hinh dé, khi sb luong tai
nguyén D2D kha dung nho hon ngudng thi hai dinh truée, dap tng 1énh
b4o céo giam dugc phat quang ba boi tram gbe va tra vé théng tin dép
tg thir hai béi UE.

Dua vao c4ch thirc trién khai kha thi thir nim ciia khia canh tht nhét,
theo cach thic trién khai kha thi thir sau, khdi phu d4p tGng thir hai gdm:

khdi phu tiép nhan thir hai, duoc tao cAu hinh d& nhan 1énh bio céo
giam dugc phat quang ba béi tram gbc;

khéi tao thtr hai, duge tao cAu hinh dé tao thong tin dap tng thir hai
theo 1énh bao céo giam; va

khéi giri thir hai, dugc tao cAu hinh dé truyén théng tin dap tmg thi

hai d€n tram goc bang cach st dung tai nguyén bao cao.
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Dya vao cach thirc trién khai kha thi thit ba ctia khia canh thir nhat
dén cach thic trién khai kha thi thir séu clia khia canh thi nhét, theo cach
thirc trién khai kha thi thtr bay, cudng do tin hidu cta thong tin dap ng
thir nhét ty 18 nghich v6i cudng do tin hiéu ctia 1énh béo cdo thi nhat.

Dua vao céch thirc trién khai kha thi thit ndm cﬁa khia canh thr nhét
dén cach thirc trién khai kha thi thir bay ctia khia canh thtr nhit, theo cach
thirc trién khai kha thi thi tim, cudng do tin hiéu cia thong tin dap ung
thir hai ty 1€ nghich véi cuong d6 tin hiéu ctaa 1énh bao cdo thir hai.

Theo khia canh thir hai, phwong 4n thuc hién sang ché dé xuét phuong
phép quan ly tai nguyén D2D, trong d6 phuong phap quan 1y tai nguyén
D2D c6 thé gdm: _

khi thiét bi ddu cudi ngudi ding UE cén thyc hién truyén théng D2D,
thu thap, béi UE, s6 lugng tai nguyén D2D kha dung trong ving tai
nguyén D2D gdm it nh4t mot tai nguyén D2D;

xac dinh, boi UE, liéu sb luong tai nguyén D2D kha dung nho hon
hosc bang ngudng dinh trudc; va

khi s6 luong tai nguyén D2D kha dung nhé hon hoic bang ngudng
dinh trudc, dap ung, boéi UE, 1énh bado cdo dugc phat quang ba béi tram
gbc va tra vé thong tin dap tmg, sao cho tram gbc quan 1y ving tai nguyén
D2D theo thong tin dap ng.

Dua vao khia canh thir hai, theo cach thic trién khai kha thi thir nhét,
thu thap, béi UE, s6 lugng tai nguyén D2D kha dung trong ving tai
nguyén D2D gdm it nh4t mot tai nguyén D2D gom:

tinh toén, bsi UE, sb luong tit ca cac tai nguyén D2D c6 cudng do tin
hiéu nhé hon hozc bang ngudng thir ba trong ving tai nguyén D2D.

Dya vao khia canh thtr hai hogic c4ch thirc trién khai kha thi thir nhat
ctia khia canh thtr hai, theo cach thic trién khai kha thi thir hai, ngudng
gbm ngudng thir nhét va/hodc ngudng thir hai.

Duya vao céach thirc trién khai kha thi thir hai caa khia canh thir hai,
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theo cach thirc trién khai kha thi thir ba, khi s6 lugng tai nguyén D2D kha
dung nho hon hodc béng ngudng dinh trudc, viéc dap ung, bdéi UE, 1énh
béo céo dugc phat quang ba boi tram gbc va tra vé thong tin dap vmg
gbm:

khi s6 luong tai nguyén D2D kha dung nhé hon hoic b:‘?tng- ngudng
thir nhét, dap tng, béi UE, 1énh béo tran dugc phat quang ba bdi tram gbc
va tra vé théng tin dép Umg thir nhét.

Duya vao cach thtc trién khai kha thi the ba cta khia canh th hai,
theo cach thirc trién khai kha thi thir tu, khi s6 lwong tai nguyén D2D kha
dung nhé hon holic bing ngudng thir nhat dinh trude, viée dép tmg, béi
UE, 1énh bao c4o thtr nhit dugc phat quang ba boi tram gbe va tra vé
thong tin dap tmg thir nhit gdm:

nhén, bd1 UE, 1é€nh bdo tran dugc phat quang ba boi tram géc;

tao, béi UE, thong tin dép tmg thir nhit theo 1énh bao tran; va

truyén, boi UE, thong tin dap (mg thir nhat dén tram gbc biang cach sir
dung tai nguyén bao cdo duoc phan phdi béi tram gbc.

Dua vao cach thire trién khai kha thi thir hai cta khia canh thi hai dén
cach thrc trién khai kha thi tht tu cta khia canh thir hai, theo cach thic
trién khai kha thi thtr nim, khi s6 luong tai nguyén D2D kha dung nhé
hon hodc bang ngudng dinh trudc, viéc dap tmg, béi UE, 1énh bao céo
duogc phat quang ba béi tram gbc va tra vé thong tin dép tng gom:

khi s6 lugng tai nguyén D2D kha dung nhé hon ngudng thir hai dinh
trude, dap ung, bdi UE, 1€nh bao cdo gidm dugc phat quang ba boi tram
gbc va tra vé thong tin dap tng thi hai.

Duya vao cach thirc trién khai kha thi tht nim cta khia canh tha hai,
theo cach thirc trién khai kha thi tht séu, viéc dap ung, boi UE, 1énh bao
c4o giam dugc phat quang ba boi tram gbe va tra vé thong tin dap tmg
thir hai gém:

nhéan, béi UE, 1€nh bao céo giam dugc phat quang ba bai tram géc;
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tao, boi UE, thong tin dap tmg thir hai theo 1énh bao céo giam; va

truyén, boi UE, thong tin dap tng thir hai dén tram gbc bang cach sir
dung tai nguyén bao céo.

Dua vao céch thirc trién khai kha thi thit ba ctia khia canh thit hai dén
cach thirc trién khai kha thi thir sdu cua khia canh thir hai, theo cach thuc
trién khai kha thi thir bay, cudng d6 tin hiéu cta théng tin dap tng thi
nhét ty 18 nghich v&i cudng do tin hiéu cia 1énh bao cdo thir nhét.

Dua vao cach thtc trién khai kha thi tht nim cia khia canh thir hai
dén cach thirc trién khai kha thi thir bay cta khia canh thir hai, cuong do
tin hiéu cua thong tin dép Umg th{ hai ty 1€ nghich véi cuong do tin hiéu
cua lénh bao céo thit hai.

Theo khia canh thir tu, phuong &n thuc hién sang ché dé xuit vat luu
trit may tinh, trong d6 vat luu trit may tinh c6 thé luu trir chuong trinh, va
khi chuong trinh dugc thuc thi, cac bude theo diém bat ky trong sb cac
diém tir 10 dén 18 duoc thuc hién.

Theo khia canh thir tu, phwong 4n thuc hién sang ché dé xuét thiét bi
dau cubi, trong d6 thiét bj dau cudi c6 thé gdm:

thiét bi dAu vao, thiét bi du ra, bd nhé, va bd xt 1y, trong d6 bd nhé
Ivu trlf nhém ma chuong trinh, va bo xir ly duoc tao cu hinh dé g01 ma
chuong trinh dugc Iuu trir trong bd nhé dé thuce hién céc hoat dong sau:

khi thiét bi ddu cudi ngudi dung UE can thyuc hién truyén thong D2D,
thu thap s luong tai nguyén D2D kha dung trong ving tai nguyén D2D
gbm it nhat mét tai nguyén D2D;

xé4c dinh liéu s6 lwong tai nguyén D2D kha dung nhé hon hoidc bang
ngudng dinh trudc; va

khi s6 luong tai nguyén D2D kha dung nhé hon hodc bing ngudng
dinh truéc, dap tmg 1énh bao cdo dugc phat quang ba bdi tram gbc va
diéu khién thiét bi dau ra dé tra vé thong tin dap tmg, sao cho tram gbc

quan 1y vung tai nguyén D2D theo thong tin dap tng.
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Duya vao khia canh thir tu, theo céch thuc trién khai kha thi thir nhat,
viéc bo xtr 1y thu thap s6 luong tai nguyén D2D kha dung trong vung tai
nguyén D2D gdm it nhit mét tai nguyén D2D gbm:

tinh todn s6 luong tt ca cac tai nguyén D2D c¢6 cudng do tin hidu nhod
hon hodc bing ngudng thir ba trong vung tai nguyén D2D.

Dua vao khia canh thir tu hodc cich thirc trién khai kha thi thir nhat
ctia khia canh thit tu, theo cach thic trién khai kha thi thir hai, nguong
gdm ngudng thir nhit va/hodc ngudng thi hai.

Dua vao cach thirc trién khai kha thi tha hai cta khia canh thu tu,
theo cach thic trién khai kha thi thir ba, viéc khi s§ lwong tai nguyén
D2D kha dung nhé hon hoic bing ngudng dinh trude, bd xir Iy dép tng
1énh béo cdo dugc phét quang ba bsi tram gbe va tra vé thong tin dép tng
gom:

khi sé luong tai nguyén D2D kha dung nhoé hon hoic bing ngudng
thtr nhat, d4p g 1énh bao tran dwoc phat quang bé béi tram gbc va diéu
khién thiét bi diu ra d& tra vé thong tin dp tmg thi nhat.

Dua vao céach thuc trién khai kha thi thit ba cta khia canh thi tu, theo
cach thire trién khai kha thi thir tu, viéc khi sd lugng tai nguyén D2D kha
dung nhé hon hoic bang ngudng thir nhit dinh trude, bd xir ly dép tng
1énh béo cdo thir nhat dugc phat quang ba béi tram gbe va didu khién
thiét bi dau ra dé tra v& thong tin dap tmg thir nhét gbm:

diéu khién thiét bi diu vao d& nhén 1énh béo tran duoc phét quéng ba
bi tram gdc; |

tao thong tin dap tng thir nhét theo 1énh bao tran; va

diéu khién thiét bi diu ra dé truyén thong tin dap tng thir nhit dén
tram gdc bang cach sir dung tai nguyén bo co duoc phan phéi béi tram
gc.

Dua vao cach thirc trién khai kha thi thir hai ctia khia canh thir tu dén
cach thirc trién khai kha thi tht tu cta khia canh tht tu, theo cach thirc
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trién khai kha thi thtr nam, viéc khi sb luong tai nguyén D2D kha dung
nho hon hoic bing ngudng dinh trude, bd xir Iy ddp tng 1énh bdo céo
dugc phat quang ba bsi tram gdc va diéu khién thiét bi dau ra dé tra vé
thong tin dap tng gdm:

khi s6 luong tai nguyén D2D kha dung nho hon ngudng thir hai dinh
trudc, dap tng 1énh bdo cdo giam dugc phat quang ba boi tram gbc va
diéu khién thiét bj diu ra dé tra v& thong tin d4p Gmg thir hai.

Dua vao cach thic trién khai kha thi thit ndm cta khia canh tha tu,
theo cach thirc trién khai kha thi thtr sau, viéc bd xir 1y dap tmg 1énh béo
c4o giam dugc phat quang ba bdi tram gbc va didu khién thiét bi dau ra
dé tra vé thong tin dap tng thi hai gdm: |

didu khién thiét bi ddu vao dé nhén 1énh bio cdo giam dugc phat
quang ba boi tram géc;

tao thong tin dap Ung thir hai theo 1énh bao cao giam; va

diéu khién thiét bi dAu ra dé truyén thong tin dép Gmg thtr hai dén tram
gbc bang cach st dung tai nguyén bao c4o.

Dua vao cach thuc trién khai kha thi thit ba cta khia canh tht tu dén
céch thire trién khai kha thi tht sau, theo cach thurc trién khai kha thi thir
by, cuong do tin hiéu cta thong tin dap tmg thir nhét ty 1& nghich véi
cuong do tin hidu cta 1énh bao céo thir nhét.

Dua vao céach thire trién khai kha thi thit nim cta khia canh thir tu dén
cach thirc trién khai kha thi thir bay, theo cach thirc trién khai kha thi th
tam, cuong do tin hi€u cda thong tin dap Gng tha hai ty 1€ nghich véi
cudng db tin hidu ctia 16nh béo céo thir hai.

C6 thé dugc biét tir phan néu trén ring, theo cic phuong 4n thuc hién
sang ché, khi thiét bi ddu cudi ngudi dung UE cin thuc hién truyén thong
D2D, UE thu thap sé luong tai nguyén D2D kha dung trong ving tai
nguyén D2D gbm it nh4t mot tai nguyén D2D; x4c dinh lidu sb luong tai
nguyén D2D kha dung nhé hon hoic bang ngudng dinh trudc; va khi sb
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lugng tai nguyén D2D kha dung nhé hon hoic bing ngudng dinh trudc,
dap tmg 1énh bao c4o dugc phat quang ba bdi tram gdc va tra vé thong tin
dap ung, sao cho tram gbc quan 1y ving tai nguyén D2D theo thong tin
dap tmg. Do vay, c6 thé giam tic ngh&n mang va do linh hoat giri thong

tin ti nguyén D2D béi déu UE c6 thé duoc cai thién.

Mo ta vﬁn tat cic hinh vé

Pé mo ta cac giai phap k¥ thuat theo cac phuong an thyc hién sang
ché hoc theo giai phap k¥ thuat da biét 15 rang hon, phdn sau giéi thicu
van tat cac hinh v& di kém cin d& m6 ta cac phuong an thuc hién. R rang
13, cac hinh v& di kém trong phan mé ta sau chi thé hién mot sb phuong
4n thuc hién sang ché, va ngudi c6 kién thirc trung binh trong linh vuc
van c6 thé suy ra cac hinh v& khac tir cac hinh v& di kém nay ma khong
can nd lyc sang tao.

Fig.1 1a so d6 cta thiét bi ddu cudi theo phwong 4n thuc hién séng
ché;

Fig.2 13 so db cta thiét bi dau cubi theo phuong 4n thuc hién khéac
sang ché;

Fig.3 14 so d6 ciia thiét bi d4u cudi theo phuong 4n thuc hién khac nita
clia sang ché;

Fig.4 13 Iuu d6 ctia phuong phép quan 1y tai nguyén D2D theo phuong
an thyc hién sang ché;

Fig.5 14 Iuru d6 ctia phuong phap quén 1y tai nguyén D2D theo phuong
&n thuc hién khéc ciia sang ché;

Fig.6 13 Iuu d6 ctia phuwong phép quéan 1y tai nguyén D2D theo phuong
4n thuc hién khac nira ciia sang ché; va

Fig.7 14 so d6 ciia thiét bi d4u cudi theo phwong 4n thyc hién khac nita

cua sang ché.

-10-
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M0 ta chi tiét sang ché

Phén sau md ta rd rang va ddy du cac giai phap k¥ thuat theo céc
phuong an thuc hién sang ché ¢4 dua vao cac hinh vé di kém theo cac
phuong 4n thyuc hién sang ché. RS rang 13, cac phuong &n thuc hién dugc
mb ta chi 13 mét phan thay vi tit ca cdc phuong 4n thuc hién sang ché.
T4t ca cac phuong an thyc hién khac thu duoc béi ngudi c6 kién thic
trung binh trong linh VI_;IC dua vao cic phuong 4n thuc hién sang ché ma
khong can nd luc sang tao s& nim trong pham vi bao ho cia sang ché.

Theo c4c phuong 4n thuc hién sang ché, thiét bi dau cubi c6 thé gdm
thiét bi diu cudi ngudi dung théng minh, nhu dién thoai di dong, may
tinh notebook, hodc may tinh tablet.

Tham khéo so dd ciu trac cta thiét bi dau cubi duoc thé hién trén
Fig.1, thiét bi dau cubi duoc thé hién theo phwong 4n thuc hién sang ché
gom khéi thu thap 100, khbi x4c dinh 200, va khéi dap tmg 300.

Khéi thu thap 100 duoc tao cAu hinh dé: khi thiét bi diu cudi ngudi
dung UE can thyc hién truyén thong D2D, thu thap sb luong tai nguyén
D2D kha dyng trong ving tai nguyén D2D gdm it nhit mét tai nguyén
D2D.

Theo phuong 4n thuc hién sang ché, truyén thong D2D 13 cong nghé
dugc 4p dung cho mang té bao va trong d6 tai nguyén té bao dugc st
dung lai @ truyén théng khoang ngén tryc tiép dudi didu khién hé thong.
Cong nghé truyén théng D2D thay dbi cach thirc truyén thong trong d6
ban dau tram gbc thuc hién chuyén tiép, sang truyén thong truc tiép gifta
cac thiét bi ngudi dung (User Equipment; UE) can thyc hién truyén thong.
Tuy nhién, tram géc van truyén thong tin didu khién véi cip UE D2D, dé
trién khai céc chitc ning nhu didu khién giao thoa va tinh cuéc, va phéan
phdi tai nguyén D2D dén ngudi dung D2D, sao cho truyén thong D2D
hoat dong trén bang tan sb dwoc cip phép. Do vay, dit liéu khéng can

duogc truyén béi tram gdc, nhung duogc truyén truc tiép gitta cac UE, nho
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d6 ha thap tai truyén thong trén tram gdc va giam tai nguyén truyén thong
bi chiém.

Theo phuong 4n thuc hién sang ché, khi thiét 1ap truyén thong D2D,
tram gdc phan phdi tai nguyén D2D dén thiét bi dau cudi ngudi ding thuc
hién truyén thong D2D, sao cho UE c6 thé giri dif liéu bang cach sit dung
tai nguyén D2D; hoac tram géc_ c6 thé dinh nghia trudc tai nguyén D2D
can cho truyén théng D2D, sao cho UE c6 thé giri dir liéu bang cach sir
dung tai nguyén D2D. Theo yéu ciu cu thé, tram gbc phan phéi ving tai
nguyén D2D gbm it nhit mét tai nguyén D2D dén UE thuc hién truyén
thong D2D, sao cho UE c6 thé tim kiém ngAu nhién tai nguyén D2D kha
dung trong viing tai nguyén dé thuc hién truyén dit liéu. Tai nguyén D2D
c6 thé 13 tai nguyén phd.

Ngoai ra, theo phuong 4n thuc hién sang ché, khi UE can khdm phé
thiét bi dé thuc hién truyén thong D2D vé6i UE khac, UE cén sit dung tai
nguyén D2D & giri tin hidu D2D & phat hién thiét bi. Do vay, trudc hét
UE gui tin hiéu D2D, khéi thu thap 100 cta UE truéc hét thu thip sé
luong tai nguyén D2D kha dung trong vung tai nguyén D2D dugc phan
phéi béi tram gdc. Tai nguyén D2D kha dung c6 thé 12 tai nguyén D2D
c6 cudng do giao thoa thip va thich hop dé truyén thong. Theo phuong
an thuc hién sang ché, tai nguyén D2D kha dung c6 thé 13 tai nguyén
D2D c6 cuong d6 tin hiéu nhdé hon ngudng thir ba. Do vay, UE thu thap
s6 luong tai nguyén D2D, trong vung tai nguyén D2D, c6 cuong d6 tin
hiéu nhé hon ngudng thir ba. Ngudng thir ba c6 thé 13 gia tri dugc nhan
vién k§ thudt thiét lap. |

Ngoai ra, khi cuong d6 tin hiéu cda tai nguyén D2D 16n hon ngudng
tht ba, cudng d6 giao thoa ctia tai nguyén D2D c6 thé 13 tuong d6i cao va
tai nguyén D2D khéng thich hop dé truyén; hodc khi truyén thong con
duoc thyc hién, tai nguyén D2D giao thoa véi dit liéu truyén théng va anh

huéng chét lugng truyén thong. Do vy, tai nguyén D2D c6 thé dugc goi
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1a tai nguyén D2D khong kha dung.

Khéi x4c dinh 200 dugc tao cdu hinh d& x4c dinh lidu sb lugng tai
nguyén D2D kha dung nhé hon hozc bing ngudng dinh trude.

Theo phuong 4n thuc hién sang ché, ngudng c6 thé gdm ngudng thu
nhét va ngudng thir hai. Ngudng thir nhét c6 thé nhd hon ngudng thir hai,
va ngudng thir nhit va ngudng thir hai c6 thé la cac gia tri dugc nhén vién
k¥ thuat thiét 1ap. |

Khdi dap tmg 300 dwoc tao ciu hinh d&, khi sé lugng tai nguyén D2D
kha dung nhé hon hoic bing ngudng dinh trudc, dap tng 1énh bdo cdo
dugc phéat quang ba boi tram gdc va tra vé thong tin dap tng, sao cho
tram gdc quan 1y viing tai nguyén D2D theo thong tin déap ung.

Theo phuong an thyc hién sang ché, 1énh bo céo dugc phat quéng ba
bdi tram gdc c6 thé gdm 1énh bao tran va 1énh bdo cdo giam. Khi sb
lugng tai nguyén D2D kha dung, thu dugc boi UE nhé hon hoic bing
ngudng thir nhit, UE c6 thé t x4c dinh nhu 14 UE tran, tic 13, UE khéng
c6 da tai nguyén D2D kha dung dé sir dung. Lénh bao tran 13 1énh dinh ky
duqc_: phét quang ba béi tram gdc, va dugc st dung dé: khi UE 1a UE tran,
ra 1énh khéi dép g 300 ctua UE dap tng 1énh bio tran. Do vay, khi UE
c6 thé tu x4c dinh nhu 14 UE tran va nhén 1énh bio tran dugc phat quang
ba boi tram gbc, khéi dap tmg 300 cia UE dap tmg 1énh bao tran va tra vé
thong tin dap ung thir nhét, sao cho tram géc quan 1y ving tai nguyén
D2D theo thong tin d4p tmg thtr nhét.

Ngoai ra, khi s6 luong tai nguyén D2D kha dung, thu duoc bdi UE
nhé hon hoic bing ngudng tht hai, UE 6 thé tw x4c dinh nhu 1a UE ma
khong can thuc hién giam tai nguyén. Lénh bio cdo gidm 1a 1énh dinh ky
dugc phéat quang ba boi tram gbc, va duge sir dung dé: khi UE 12 UE ma
khong can thuc hién giam tai nguyén cho né, ra 1énh khéi dap vmg 300
cua UE dép ung 1€nh bao cao giam. Do vay, khi UE nhan 1énh bao céo

giam duoc phat quang ba béi tram gdc va ¢ thé tu xac dinh nhu la UE
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ma khéng cin thuc hién giam tai nguyén cho né, khdi dép tng 300 cua
UE dap ung 1énh bio céo giam va tra vé thong tin dap Gmg thir hai, sao
cho tram gdc quéan 1y ving tai nguyén D2D theo thong tin dap tmg thir
hai. |

T6t hon 13, khi s6 luong tai nguyén D2D kha dung, thu dugc baoi UE
nhé hon hoic bing ngudng thir nhét, khbi dap tmg 300 ctia UE c6 thé dép
ung 1énh béo tran va Iénh bao cdo gidm. |

Theo phuong 4n thuc hién sang ché, theo phuong 4n thyuc hién sing
ché, khi thiét bi diu cudi ngudi dung UE can thuc hién truyén théng D2D,
UE thu thap s luong tai nguyén D2D kha dung trong ving tai nguyén
D2D gbm it nhit mét tai nguyén D2D; xé4c dinh lidu s6 luong tai nguyén
D2D kha dung nhé hon hosc bang ngudng dinh trudc; va khi sb luong tai
nguyén D2D kha dung nhoé hon hoic bing ngudng dinh truée, dap tmg
1énh bao c4o dugc phat quang ba bdi tram gbe va tra vé thong tin dap tng,
sao cho tram gbc quan 1y ving tai nguyén D2D theo thong tin dap Ung.
Do viy, c6 thé giam tic nghén mang va do linh hoat gii thong tin tai
nguyén D2D bai dau UE c6 thé duoc cai thién.

Dua vao so dd céu tric cta thiét bi ddu cudi duoc thé hién trén Fig.2,
thiét bi dau cudi duoc thé hién theo phuong an thuc hién sang ché gbém
khéi thu thap 100, khéi x4c dinh 200, va khdi dap tmg 300.

Khéi thu thap 100 gom:

khéi phu tinh toan 10, duoc tao cdu hinh dé tinh toan sé luong tat ca
c4c tai nguyén D2D c6 cudng d6 tin hiéu nhoé hon hoic bing ngudng thir
ba in vung tai nguyén D2D.

Khéi dép tmg 300 gbm:

khéi dép tmg thir nhét 20, dwoc tao cAu hinh dé, khi sb luong tai
nguyén D2D kha dung nhé hon hozc bang ngudng thir nhat, dap tng 1énh
béo tran dugc phat quang ba boi tram gbc va tra vé thong tin dép tmg thir
nhat.
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Theo phuong 4n thuc hién sang ché, khi sé lugng tai nguyén D2D kha
dung, thu dugc béi UE nho hon hoic bing ngudng thir nhét, UE c6 thé tir
xac dinh nhu 1a UE tran, tic 13, UE khong c¢6 du tai nguyén D2D kha
dung dé sir dung. Lénh bao tran 13 1énh dinh ky duge phat quang ba boi
tram géc, va dugc st dung dé: khi UE 13 UE tran, ra lénh khéi d4p tmg
thir nhat 20 cia UE dap tmg 1énh bao tran. Do véy, khi UE c6 thé tu xé4c
dinh nhu 14 UE tran va nhan 1énh bao tran dugc phat quang ba boi tram
gbc, khdi dap tng thir nhat 20 cia UE dép tmg 1énh bio tran va tra vé
thong tin dap tmg thir nhét, sao cho tram gbc quan 1y ving tai nguyén
D2D theo thdng tin dép (ng thit nhét. |

Cu thé 13, khi s6 luong tai nguyén D2D kha dung nh6 hon hoic bang
ngudng thi nhit, UE c6 thé ty x4c dinh nhu 12 UE tran va chd d& nhan
1énh béo tran dugc phat quang ba bsi tram gde. Sau khi UE nhén 1énh bao
tran dugc phat quang ba béi tram gbc, khdi dap tng thir nhat 20 cia UE
c6 thé dap tng 1énh bao tran, tao thong tin dap tng thir nhét, va bdo céo
thong tin d4p ung thi nhit cho tram gdc, sao cho tram gdc biét ring c6
UE tran, va c6 thé con diéu chinh dung luong tai nguyén D2D trong vung
tai nguyén D2D. Sau khi tu xac dinh nhu 1a UE tran, UE khong con guri
tin hi¢u D2D va chd dé nhén 1énh bao tran dugc phat quang ba boi tram
gbc, sao cho UE khéng va cham véi UE khac truyén thong. Ngoai ra,
tram gbc c6 thé phan phéi trude dén UE ving tai nguyén bao cdo gdm it
nhit mét tai nguyén béo cdo. Khi bdo céo thong tin dap ung thir nhét,
khdi dap tmg thir nhit 20 ciia UE c6 thé sir dung tai nguyén béo cdo bét
ky. Ving tai nguyén béo cio 13 tai nguyén bao cdo duoc phan phdi boi
tram gdc dén UE va duoc sir dung dé bao céo thong tin.

Cu thé 13, cuong d6 tin hidu cta thong tin dap tmg thir nhét c6 thé ty
1& nghich véi cuong do tin hidu ctia 1énh béo tran, sao cho tram gbc c6 thé
phan tich cd phap, theo cudng do tin hiéu cia thong tin dép tmg thir nhit

nhan duogc, cuong d6 tin hiéu cua tai nguyén bao cdo dugc st dung baoi
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UE. Qua trinh phan tich ct phap cu thé nhu sau: Cudng do tin hiéu cta
1énh béo tran 13 a, hé s6 1am giam tin hiéu 1a k, va cuong d6 tin hiéu cua
tai nguyén bdo cdo ngiu nhién 13 b. Do viy, cudng do tin hiéu cia 1énh
bao tran dugc nhan béi UE 14 a*k, cuong dd tin hiéu cia thong tin dap
tmg thtr nhat dugc tra vé bai khéi dap tmg thtr nhét 20 ciia UE 13 b/(a*k),
va cudng 6 tin hiéu cta thong tin ddp tng thir nhit dugc nhan béi tram
gbc 13 b/(a*k)*k=b/a. Do cudng dd tin hidu cta lénh bdo tran dugc gui
b&i tram gbc 13 a, tram gbc cb thé biét ring cudng do tin hidu coa tai
nguyén bdo cdo dugc st dung bdi UE 1a b. Cuong do tin hiéu cia tai
nguyén béo c4o lién quan sb lugng UE ma sir dung tai nguyén bao céo dé
thuc hién bdo céo. Do vay, c6 thé hiéu réng, khi _nhiéu UE hon tra vé
thong tin d4p Ung thir nhét bang cach sir dung tai nguyén bao cdo, cudong
do tin hiéu cla tai nguyén bdo cdo manh hon. Do vy, tram gdc cé thé
dém va phan tich, theo cudng do tin hidu cta it nhit mot tai nguyén béo
c4o nhan dugc, s6 luong UE tra vé thong tin dép ung thir nhit. Khi céc
khdi d4p tmg thi nhét 20 cta nhidu UE hon tra vé thong tin dép tmg thu
nhét bang cach sir dung tai nguyén béo cdo, ti nguyén D2D trong viung
tai nguyén D2D chit hon. Do vy, tram gbc biét diéu kién ty 18 sir dung
clia tai nguyén D2D trong ving tai nguyén D2D va st dung két qua théng
ké 1am co s& tham khao dé quan 1y thém ving tai nguyén D2D hoic phén
phdi hop 1y tai nguyén D2D.

Mot céch tiy chon, khi s6 lwong tai nguyén D2D kha dung 16n hon
ngudng thir nhat, khbi dap tmg thtr nhit 20 ciia UE khong thé dép umg
1énh bao tran nhan duoc.

Ngoai ra, khi s luong tai nguyén D2D kha dyng cia UE 16n hon
ngudng thir nhat, UE c6 thé sir dung tai nguyén D2D kha dung bat ky dé
glri tin hi¢u D2D, dé kham pha thiét bi va thiét 14p truyén thong D2D véi
thiét bi. |

Ngodi ra, khdi dép tmg thir nhat 20 gdm khéi phu tiép nhén tht nht
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30, khéi phu tao thtr nhét 40, va khéi phu gui thir nhét 50.

Khéi phu tiép nhan thi nhét 30 dugc tao ciu hinh dé nhan 1énh bao
tran dugc phat quang ba boi tram gdc.

Theo phuong 4n thuc hién sang ché, 1énh bio tran duoc nhan bdi khéi
phu tiép nhan thir nhit 30 12 1énh dinh k¥ dugc phat quang ba bdi tram
gbc, va dugc st dung dé: khi UE 13 UE tran, ra lénh UE déap tng Iénh bao
tran.

Khéi phu tao thtr nhit 40 duogc tao cdu hinh dé tao thong tin dép Ung
thr nhét theo 1énh béo tran.

Theo phuong 4n thuc hién sang ché, sau khi khdi phu nhén thir nhét
30 nhan 1énh bao tran duoc phat quang ba béi tram gdc, khdi phu tao thi
nhit 40 c6 thé dap tmg 1énh va tao thong tin ddp ung thir nhét, sao cho
UE béo cao thdong tin dap ung thir nhét dén tram géc, va do vay, tram géc
biét ring c6 UE tran, va c6 thé diéu chinh dung luong tai nguyén D2D
trong ving tai nguyén D2D. Ngoai ra, tram gbc c6 thé phan phdi trude
dén UE it nhat mot tai nguyén béo céo, va khéi phu tao thir nhat 40 c6 thé
tao thong tin dap tng thir nhit theo tai nguyén bao céo.

Cu thé 13, cudng do tin hiéu cia thong tin dap Gng thi nhat c6 thé ty
18 nghich véi cudng d6 tin hiéu ctia 1énh bao tran, sao cho tram gdc c6 thé
phan tich ¢ phép, theo cudng do tin hidu cta thong tin dap tng thir nhat
nhan dugc, cudng do tin hiéu cua tai nguyén bdo cao dugc st dung badi
UE. Qua trinh phén tich ct phép cu thé nhu sau: Cuong d6 tin hiéu cia
1énh béo tran 13 a, hé sd lam giam tin hiéu 13 k, va cuong d6 tin hi€u cua
tai nguyén bdo cao 1a b. Do vay, cuong d6 tin hiéu cia 1énh bao tran dugc
nhan boi UE 13 a*k, cudng d6 tin hidu cta théng tin dép tmg thir nhat
duoc tao béi khéi phu tao thir nhat 40 cua UE 13 b/(a*k), va cuong do tin
hi€u cda thong tin dap Ung thu nhit dugc nhin béi tram géc la
b/(a*k)*k=b/a. Do cuong d6 tin hiéu cia 1€nh bao tran dugc giri bdi tram

goc 1a a, tram goc cd thé biét rang cuong do tin hi€u cta tai nguyén bao
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cao dugc st dung bai UE 1a b.

Khéi phu gt thir nhit 50 duoc tao ciu hinh dé truyén thong tin dép
ng thir nhat d&n tram gbc bing cach sir dung tai nguyén bao cao dugc
phan phdi béi tram gbe.

Theo phuong 4n thuc hién sang ché, khéi phy giri thir nhét 50 c6 thé
sir dung ti nguyén bao céo dugc phan phbi béi tram gbc dé thyc hién bo
c4o. Tram gdc c6 thé phan phdi trude ving tai nguyén bao cdo gdm it
nh4t mot tai nguyén béo cdo dén khédi phu guri thi nhét 50 cia UE. Khi
béo céo thdng tin dap tmg thir nhét, khdi phu giri thir nhit 50 cua UE c6
thé sir dung tai nguyén béo céo bét ky. Ving tai nguyén béo céo 13 tai
nguyén bao cdo dugc phan phdi boi tram gbe dén UE va dugc sir dung dé
bao cao thong tin.

Theo phuong 4n thuc hién sang ché, theo phuong 4n thyuc hién sang
ché, khi thiét bj dau cubi ngudi ding UE cin thuc hién truyén théng D2D,
UE thu thép s6 luong tai nguyén D2D kha dung trong vung tai nguyén
D2D gdm it nhat mét tai nguyén D2D; x4c dinh liéu sé luong tai nguyén
D2D kha dung nhé hon hoic bang ngudng dinh trudc; va khi sb lugng tai
nguyén D2D kha dung nhé hon hoic bing ngudng dinh trude, dap ung
1énh béo cdo dugc phét quing ba béi tram gbc va tra vé thong tin dap ung,
sao cho tram gbc quan 1y ving tai nguyén D2D theo thong tin dép Ung.
Do vay, c6 thé giam tic nghén mang va do linh hoat gti thong tin tai
nguyén D2D béi dau UE c6 thé dugc cai thién.

Duya vao so d6 ciu tric cta thiét bi du cudi duoc thé hién trén Fig.3,
thiét bi diu cudi duoc thé hién theo phuong 4n thyc hién sang ché gém
khéi thu thap 100, khdi xac dinh 200, va khi dap tmg 300.

Khéi dap tmg 300 gdm khéi d4p tmg thir hai 60, khdi phu tiép nhan
thtr hai 70, khdi tao thir hai 80, va khéi gtri thtr hai 90.

Khéi dép Gng thir hai 60 dugc tao cu hinh dé, khi s§ luong tai
nguyén D2D khéa dung nhé hon ngudng thir hai dinh truéc, dap tmg 1énh
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béo céo giam dugc phat quang ba boi tram gbc va tra vé thong tin dap
ung thir hai.

Theo phuong 4n thuc hién sang ché, khi s6 lwong tai nguyén D2D kha
dung, thu dugc boi UE nhé hon hoic bing ngudng thir hai, UE c6 thé tu
x4c dinh nhu 1a UE ma khong can thuc hién giam tai nguyén. Lénh béo
cdo giam 1a Iénh dinh ky duoc phat quang ba bai tram gbc, va duge st
dung dé: khi UE 13 UE ma khéng can thuc hién giam tai nguyén cho no,
ra 1énh khéi dép tmg thtr hai 60 cua UE dap tng 1énh bdo céo giam. Do
vay, khi UE nhan 1énh bao c4o giam dugc phat quang ba boi tram gbc va
c6 thé tu x4c dinh nhu 1a UE ma khong can thyuc hién giam tai nguyén
cho né, khéi dap ﬁng thtr hai 60 cua UE dap tng 1énh béo cdo giam va tra
vé thong tin dép ung thir hai, sao cho tram gbc quan 1y ving tai nguyén
D2D theo thdong tin dap Gng thir hai.

Cu thé 13, khi s6 luong tai nguyén D2D kha dung nhé hon hoic bing
ngudng thi hai, UE c6 thé ty xac dinh nhu 13 UE ma khéng can thuc hién
giam tai nguyén, va ch d& nhén 1énh bao co giam duge phat quang ba
béi tram géc. Sau khi UE nhén 1énh bao c4o giam dugce phét quang ba boi
tram gbc, khéi dép umg thir hai 60 cia UE c6 thé dap ung 1énh béo cdo
giam, tao thong tin d4p ing thir hai, va bdo céo thong tin dap tmg thir hai
dén tram géc, sao cho tram gbc thu thap thong tin ma khong can giam tai
nguyén D2D trong vung tai nguyén D2D. Ngoai ra, khi bdo cdo théng tin
dap tmg tht hai, khéi dap tmng thtr hai 60 ciia UE c6 thé sir dung tai
nguyén bao co bét ky trong ving tai nguyén béo cdo duoc phan phéi béi
tram gbc. T6t hon 13, cuong do tin hidu cia thong tin dap ung thr hai ¢
thé ty 1€ nghich v&i cudng d6 tin hiéu cta 1énh béo cédo gidm, sao cho
tram gbc c6 thé phén tich cu phap, theo cuong d6 tin hiéu cta thong tin
dap ung thr hai nhan dugc, tai nguyén bdo cdo dugc st dung boi UE.
Chang han, cudng do tin hiéu cia 1énh béo céo giam 13 a, hé sé 1am giam

tin hiu 1a k, va cuong dd tin hiéu cua tai nguyén bao c4do ngau nhién 1a b.
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Do vay, cuong dg tin hi€u cua Iénh bao cdo giam dugc nhan baoi UE la
a*k, cuong do tin hiéu ctia thong tin dép tmg thir hai duoc tra vé boi khdi
dap tng thir hai 60 cia UE 1a b/(a*k), va cuong do tin hiéu cua thong tin
dap ung thr hai dugc nhan boi tram gde 13 b/(a*k)*k=b/a. Do cudng do
tin hiéu cia 1énh bio cdo giam duoc giri béi tram gbc 13 a, tram gbe co
thé biét ring cudng do tin hidu cia tai nguyén béo céo duoc st dung boi
UE la b. Cudng db tin hiéu cua tai nguyén bdo cio lién quan sé luong UE
ma sir dung tai nguyén bao céo dé thuc hién bao cdo. C6 thé hiéu ring,
khi cac khéi dap tmg thir hai 60 cta nhidu UE hon tra vé théng tin dap
tmg thir hai bang cach st dung tai nguyén bao cdo, cudng do tin hiéu cua
tai nguyén bao c4o manh hon. Do vy, tram gbc c6 thé dém va phén tich,
theo cuong do tin hidu cia it nhit mot tai nguyén béo cdo nhén duoc, sb
lwong UE tra vé thong tin d4p Gng thir hai. Khi nhiéu UE hon tra vé thong
tin dap Ung thir hai bang cach sir dung tai nguyén béo cdo, tai nguyén
D2D trong vung tai nguyén D2D chit hon, va khéng can thyc hién giam.
Do vay, tram gdc biét diéu kién ty 18 sir dung cia tai nguyén D2D trong
ving tai nguyén D2D va st dung két qua thdng ké 1am co s& tham khao
dé quan 1y thém ving tai nguyén D2D hoic d& phan phéi thich hop hoic
giam tai nguyén D2D.

Ngodi ra, khi sb lugng tai nguyén D2D kha dung 16n hon ngudng thir
hai, UE khong thé dap Umg 1énh bdo cdo giam nhan duoc.

Khdi phu tiép nhan thir hai 70 duoc tao ciu hinh dé nhén 1énh bao céo
giam dugc phéat quang ba bai tram ghc.

Theb phuong 4n thyc hién sang ché, 1énh bao co giam dugce nhin boi
khdi phu tiép nhén thtr hai 70 13 1énh dinh k¥ dwoc phéat quang ba boi
tram gdc, va duoc sir dung dé: khi UE 13 UE ma khong can thuc hién
giam tai nguyén cho nd, ra Iénh UE dap mg 1énh bao céo giam.

Khdi tao thir hai 80 duogc tao cAu hinh dé tao théng tin dép tng thir

hai theo 1énh bao céo giam.
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Sau khi UE nhén 1énh béo c4o giam dugc phat quang ba boi tram gbc,
khéi tao thir hai 80 cta UE c6 thé dép tng 1énh béo céo giam va tao thong
tin dap Ung thtr hai, sao cho UE bao cdo thong tin dap tmg th hai cho
tram gbc, va do vay, tram gbc thu thap thong tin ma khong cin giam tai
nguyén D2D trong vung tai nguyén D2D. Ngoai ra, khi tao thong tin dap
mg thir hai, khung phu tao thir hai 80 cé thé st dung it nhit mot tai
nguyén béo cao duoc phan phdi béi tram gbe trude cho UE.

T6t hon 13, cudng d6 tin hiéu cia théng tin dap tng thir hai c6 thé ty
1& nghich vé&i cudng d6 tin hiéu ctia 1énh bao cdo gidm, sao cho tram gbc
c6 thé phén tich ci phap, theo cuong d6 tin hidu ciia thong tin dap tmg
thr hai nhan dugc, tai nguyén bao cdo duoc sir dung béi UE. Chéng han,
cudng d6 tin hiéu cta 1énh béo cdo giam 13 a, hé sb 1am giam tin hidu 13 k,
va cudong do tin hidu cta tai nguyén bdo cdo ngiu nhién 13 b. Do vay,
cuong do tin hiéu cta Iénh bao cao giam dugc nhan boi UE 1a a*k, cuong
do tin hi€u cua thong tin dap ung thi hai dugc tao bdi khéi tao thir hai 80
cua UE la b/(a*k), va cuong d6 tin hiéu cua thong tin dap ung thir hai
duoc nhan béi tram gde 13 b/(a*k)*k=b/a. Do cuong d6 tin hi€u cta Iénh
béo céo giam duoc giri bdi tram gdc 13 a, tram gbe co thé biét ring cuong
do tin hiéu cda tai nguyén bao cédo duoc stir dung bsi UE 1a b.

Khéi gt thir hai 90 duoc tao cAu hinh dé truyén thong tin dap tng thir
hai dén tram gbc bing cach sir dung tai nguyén bao céo.

Theo phuong an thuc hién sang ché, khéi giri thir hai 90 c6 thé thuc
hién bao céo bing cach sir dung tai nguyén bio cdo dugc phan phbi bsi
tram gbc. Tram gbc 06 thé phén phéi trude ving tai nguyén béo cdo gdbm
it nhat mot tai nguyén bao cdo cho khdi giri thir hai 90 clia UE. Khi bao
céo thoéng tin dap ung thit hai, khéi giri thir hai 90 ctia UE c6 thé st dung
tai nguyén bao céo bét ky. Ving tai nguyén bao cdo 13 tai nguyén bao cao
dugc phan phdi béi tram gbe dén UE va duoc st dung dé bao céo thong

tin.
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Theo phuong 4n thuc hién sang ché, theo phuong 4an thuc hién sing
ché, khi thiét bi dau cubi nguoi dung UE can thyc hién truyén thong D2D,
UE thu thap s luong tai nguyén D2D kha dung trong ving tai nguyén
D2D gdm it nhit mot tai nguyén D2D; xéc dinh liéu sb lugng tai nguyén
D2D kha dung nhé hon hozc biang ngudng dinh trudc; va khi s6 luong tai
nguyén D2D kha dung nhé hon hodc bing ngudng dinh trudc, dap tng
1énh bao cdo duqc'phét quang ba béi tram gdc va tra vé thoéng tin dp tng,
sao cho tram gbc quan 1y ving tai nguyén D2D theo thong tin dap ung.
Do viy, c6 thé giam tic ngh&n mang va d6 linh hoat giri thong tin tai
nguyén D2D boi dau UEc6 thé dugc cai thién.

Pé trién khai t6t hon céc giai phap néu trén theo cac phuong an thuc
hién sang ché, cac budc lién quan duoc sit dung dé phdi hop dé trién khai
cac giai php néu trén con dugc néu dudi day.

Duya vao luu d6 ciia phuong phap quéan 1y tai nguyén D2D duoc thé
hién trén Fig.4, phuong phap quan 1y tai nguyén D2D duoc thé hién theo
phuong 4n thuc hién sang ché gdm cac budc sau.

S100. Khi thiét bj ddu cudi ngudi dung UE can thyc hién truyén thong
D2D, UE thu thap s6 lugng tai nguyén D2D kha dung trong ving tai
nguyén D2D gbm it nhit mét tai nguyén D2D. \

Theo phuong 4n thuc hién sang ché, truyén thong D2D 13 cng nghé
dugc ap dung cho mang té bao va trong d6 tai nguyén té bao dugc st
dung lai dé truyén théng khoang ngén truc tiép duéi diéu khién hé théng.
Cong nghé truyén thong D2D thay dbi cach thirc truyén thong trong d6
ban dau tram gbc thuc hién chuyén’tiép, sang truyén thong truc tiép gifta
cac UE can thyc hién truyén thong. Tuy nhién, tram gbc van truyén thong
tin diéu khién véi cap UE D2D, dé trién khai cic c¢htc ning nhu didu
khién giao thoa va tinh cudc, va phan phéi tai nguyén D2D cho nguoi
dung D2D, sao cho truyén thong D2D hoat dong trén bing tin sb duoc

cép phép. Do viy, dir lidu khéng cin duoc truyén béi tram gbe, ma duge
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truyén truc tiép gifta cac UE, nhd d6 ha thap tai truyén thong trén tram
gdc va giam t3i nguyén truyén thong bi chiém.

Theo phuong 4n thuc hién sang ché, khi thiét 1ap truyén thong D2D,
tram gdc phan phdi tai nguyén D2D dén thiét bi dau cubi nguoi dung thuc
hién truyén théng D2D, sao cho UE c6 thé gtri dir liéu bang cach sit dung
tai nguyén D2D; hodc tram gbc c6 thé dinh trude tai nguyén D2D cin dé
truyén thong D2D, sao cho UE ¢6 thé giri dit lidu biing cach sir dung tai
nguyén D2D. Theo yéu cdu cu thé, tram gbc phan phdi ving tai nguyén
D2D gdm it nhat mét tai nguyén D2D dén UE thuc hién truyén thong
D2D, sao cho UE c6 thé tim kiém ngiu nhién tai nguyén D2D kha dung
trong vung tai nguyén dé truyén dir liéu. Tai nguyén D2D c6 thé 13 tai
nguyén phd.

Ngoai ra, theo phuong an thuc hién sang ché, khi UE cin kham phé
thiét bi dé thyuc hién truyén théng D2D véi UE khéc, UE can sir dung tai
nguyén D2D dé gt tin hiéu D2D dé kham pha thiét bi. Do vay, trudc hét
UE guri tin hiéu D2D, UE trude hét thu thap sb lwong tai nguyén D2D kha
dung trong ving tai nguyén D2D duogc phan phdi béi tram gdc. Tai
nguyén D2D kha dung c6 thé 13 tai nguyén D2D c6 cudng do giao thoa
thép va thich hop d truyén théng. Theo phuong 4n thuc hién sang ché,
t3i nguyén D2D kha dung c6 thé 13 tai nguyén D2D ¢6 cudng b tin hicu
nho hon nguéng thir ba. Do vay, UE thu thap s luong tai nguyén D2D,
trong vung tai nguyén D2D, c¢6 cudng d6 tin hiéu nhé hon ngudng thi ba.
Ngudng thit ba co thé 12 gia tri dugc thiét 14p boi nhan vién k§ thuét.

Ngoai ra, khi cuong do tin hiéu cuia tai nguyén D2D 16n hon ngudng
thir ba, cudng do giao thoa cia tai nguyén D2D c6 thé tuong dbi cao va
tai nguyén D2D khong thich hop dé truyén thong; hodc khi con thyc hién
truyén thong, tai nguyén D2D giao thoa véi dit liéu truyén thong va anh
huong chat lugng truyén théng. Do vay, tai nguyén D2D c6 thé duoc goi

la tai nguyén D2D khong kha dung.
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S101. UE xac dinh liéu sé luong tai nguyén D2D kha dung nhé hon
hoic bang ngudng dinh trudc.
Theo phuong an thyuc hién sang ché, ngudng c6 thé gdbm ngudng thi
nhit va ngudng thir hai. Ngudng thtr nhét c6 thé nho hon ngudng thir hai,
va ngudng thir nhit va ngudng thir hai c6 thé 1 cac gia tri dugc nhan vién
k¥ thuat thiét 1ap. |
$102. Khi s6 luong tai nguyén D2D kha dung nhé hon hodic bing
ngudng dinh truéc, UE dap tng 1énh bdo cdo dugc phat quang ba bdi
tram gdc va tra vé thong tin d4p tng, sao cho tram gdc quan 1y ving tai
nguyén D2D theo thong tin dép ung. |
Theo phuong 4n thuc hién sang ché, 1énh bdo céo dugc phat quang ba
boi tram gbc c6 thé gdm 18énh béo tran va 1énh bdo cdo giam. Khi sb
luong tai nguyén D2D kha dung, thu dugc bdi UE nhé hon hoac béng
ngudng thir nhit, UE c6 thé tu x4c dinh nhu 1a UE tran, tic 13, UE khong
c6 du tai nguyén D2D kha dung dé sir dung. Lénh bdo tran 1a 1énh dinh ky
dugc phéat quang ba boi tram gbe, va dugc sir dung dé: khi UE 13 UE tran,
ra l1énh UE to d4p ung Iénh bao tran. Do vay, khi UE c6 thé tr x4c dinh
nhu 13 UE tran va nhan 1énh béo tran duoc phat quang ba bdi tram géc,
UE dap tng 1énh bao tran va tra vé thong tin ddp tng thir nhét, sao cho
tram gdc quan 1y viing tai nguyén D2D theo thong tin ddp tng thir nhit.
Ngoai ra, khi s6 luong tai nguyén D2D kha dung, thu dugc bdi UE
nhé hon hoic bing ngudng thi hai, UE c¢6 thé tu x4ac dinh nhu 1a UE ma
khong can thyuc hién giam tai nguyén. Lénh bao céo giam 13 1énh dinh ky
dugc phat quang ba bédi tram géc, va dugc st dung dé: khi UEtlé UE ma
khong can thuc hién giam tai nguyén cho nd, ra 1énh UE dap ung lénh
bao cdo gidm. Do vay, khi UE c¢6 thé tu x4c dinh nhu 13 UE ma khong can
thuc hién gidm tai nguyén, va nhan lénh bao cdo gidm dugc phat quang
ba bai tram gbc, UE dap tng 1énh bao cdo gidm va tra vé thong tin dap

~ Ung th{r hai, sao cho tram gbc quan 1y ving t3i nguyén D2D theo théng
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tin dap ung th hai.

T6t hon 13, khi s6 lugng tai nguyén D2D kha dung, thu dugc béi UE
nho hon hosc bang ngudng thir nhét, UE c6 thé dap tng 1énh bao tran va
1énh béo cdo giam.

Theo phﬁong an thuc hién sang ché, theo phuong 4n thuc hién sang
ché, khi thiét bi du cudi ngudi dung UE can thuc hién truyén théng D2D,
UE thu thép sb luong tai nguyén D2D kha dung trong Vﬁﬁg tai nguyén
D2D gdm it nhit mét tai nguyén D2D; xé4c dinh liéu s lvong tai nguyén
D2D kha dung nhoé hon hoic bing ngudng dinh trudc; va khi sé luong tai
nguyén D2D kha dung nhé hon hoic bing ngudng dinh truée, dap tmg
1énh béo céo dugc phat quang ba béi tram gde va tra vé thong tin dép tng,
sao cho tram gdc quan 1y ving tai nguyén D2D theo thong tin dap tmg.
Do vay, c6 thé giam tic nghdn mang va do linh hoat gii thong tin tai
nguyén D2D boi ddu UE c6 thé duoc cai thién.

Dua vao luu dd cia phuong phép quéan 1y tai nguyén D2D dugc thé
hién trén Fig.5, phuong phap quan 1y tai nguyén D2D duogc thé hién theo
phuong 4n thuc hién sang ché gdm céc budc sau.

$200. Khi thiét bj dau cubi ngudi dung UE can thuc hién truyén théng
D2D, UE thu thip sé luong tai nguyén D2D kha dung trong ving tai
nguyén D2D gdm it nhat mét tai nguyén D2D.

S201. UE xéc dinh liéu s6 lugng tai nguyén D2D kha dung nhé hon
hoic bing ngudng dinh trudc, trong d6 ngudng gdm ngudng thir nhét
va/hoac ngudng thir hai.

$202. Khi sb luong tai nguyén D2D kha dung nhé hon hoic bing
ngudng thir nhat, UE dap tng 1énh bao tran dugc phat quang ba boi tram
gbc va tra vé thong tin ddp Gng thir nhét.

Theo phuong 4n thuc hién sang ché, khi s6 lugng tai nguyén D2D kha
dung, thu dugc béi UE nhé hon hoic bing ngudng thir nhat, UE c6 thé tu
xac dinh nhu 1a UE tran, tic 1a, UE khong c6 du tai nguyén D2D kha
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dung d& sir dung. Lénh bao tran 13 1énh dinh ky dugc phat quang ba boi
tram géc, va dugc st dung dé: khi UE 1a UE tran, ra 1énh UE dap Ung
1énh bao tran. Do vay, khi UE cé thé tu x4c dinh nhu 12 UE tran va nhin
1énh bao tran dugc phéat quang ba boi tram gbe, UE dap tmg 1énh bao tran
va tra vé thong tin dép u’ng thir nhét, sao cho tram gbc quan 1y ving tai
nguyén D2D theo théng tin dép tmg thir nhét.

Cu thé 1, khi sé lugng tai nguyén D2D kha dung nhé hon hofic bing
ngudng thir nhét, UE c6 thé tu x4c dinh nhu 13 UE tran va chd dé nhan
1énh bao tran dugc phat quang ba bdi tram gbc. Sau khi nhan 1énh bao
tran dugc phat quang ba béi tram gdc, UE c6 thé dap tmg 1énh bao tran,
tao thong tin d4p mg thir nhét, va béo cio thong tin dap tng thir nhét cho
tram gdc, sao cho tram gbc biét ring c6 UE tran, va c6 thé con didu chinh
dung luong tai nguyén D2D trong vung tai nguyén D2D. Sau khi tu xac
dinh nhu 13 UE tran, UE khéng con giri tin hiéu D2D va chd dé nhan 1énh
béo tran dugc phat quang ba béi tram gbc, sao cho UE khéng va cham
v6i UE khéac dang truyén thong. Ngoai ra, tram gbc c6 thé phan phdi
truéc dén UE ving tai nguyén bdo cdo gdm it nhit mot tai nguyén béo
co0. Khi b4o cio thong tin dap tmg thir nhit, UE c6 thé sir dung tai
nguyén bao cio bit ky. Vung tai nguyén béo cdo 13 tai nguyén bio céo
dugc phan phdi béi tram gdc dén UE va duogc sir dung dé bao céo thong
tin.

Cu thé 13, cuong do tin hiéu cia thong tin dap Gng thir nhat c6 thé ty
1& nghich véi cudng d6 tin hidu cua 1énh bio tran, sao cho tram gdc ¢ thé
phan tich ct phép, theo cudng d6 tin hiéu cia théng tin dép Gng thir nhét
nhén dugc, cudng d6 tin hiéu cua tai nguyén bao cao dugc st dung bai
UE. Qua trinh phan tich ct phap cu thé nhu sau: Cudng do tin hidu cia
1énh béo tran 13 a, hé sb 1am giam tin hiu la k, va cuong do tin hiéu cua
tai nguyén bao c4o ngiu nhién 1a b. Do viy, cudng do tin hiéu cia 1énh

bao tran dugc nhan boi UE la a*k, cuong do tin hiéu cia thong tin dap
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mg thi nhit dugc tra v& bdi UE 13 b/(a*k), va cudng do tin hiéu cua
thong tin dap tmg thir nhit dwoc nhén béi tram gbc 12 b/(a*k)*k=b/a. Do
cuong do tin hi€u cua 1énh bao tran duogc gui bdi tram géc 13 a, tram géc
c6 thé biét ring cudong d6 tin hidu cia tai nguyén béo céo duge sir dung
boi UE 1a b. Cudng @6 tin hiéu cua tai nguyén béo c4o lién quan sb luong
UE ma sir dung tai nguyén bao céo dé thuc hién bao céo. Do vay, c6 thé
hiéu rang, khi nhiéu UE hon tra v& thong tin dap tmg thir nhit bang cach
su dung tai nguyén bao cdo, cuong do tin hiéu cua tai nguyén bio céo
manh hon. Do vay, tram géc c6 thé dém va phan tich, theo cuong do tin
hiéu cta it nhat mot tai nguyén bdo céo nhén duoc, sb lugng UE tra vé
thong tin d4p Ung thir nhat. Khi nhidu UE hon tra vé thong tin dép tng
thir nhit bang cach str dung tai nguyén béo céo, tai nguyén D2D trong
ving tai nguyén D2D chit hon. Do viy, tram gbc biét didu kién ty 18 st
dung cta tai nguyén D2D trong ving tai nguyén D2D va sir dung két qua
théng ké 1am co s& tham khao dé quan ly thém vung tai nguyén D2D
hozc phan phdi thich hop tai nguyén D2D.

Mbt céch tity chon, khi sé luong tai nguyén D2D kha dung 16n hon
ngudng thir nhat, UE khong thé dép tmg 1énh béo tran nhén duoc.

Ngoai ra, khi s§ luong tai nguyén D2D kha dung cia UE 16n hon
ngudng thit nhat, UE c6 thé sir dung tai nguyén D2D kha dung bt ky dé
gt tin higu D2D, d phét hién thiét bi va thiét 14p truyén thong D2D véi
thiét bi.

Déi véi bude S200 va bude S201 theo phuong 4n thuc hién sang ché,
tham khao budc S100 va budc S101 theo phuwong 4n thuc hién néu trén;
cac chi tiét khong dugc mb ta & day.

Theo phuong 4n thuc hién sang ché, theo phuong 4n thuc hién séng
ché, khi thiét bj d4u cudi ngudi dung UE can thuc hién truyén thong D2D,
UE thu thép s6 luong tai nguyén D2D kha dung trong vung tai nguyén
D2D gbm it nhit mét tai nguyén D2D; x4c dinh liéu sb luong tai nguyén
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D2D kha dung nhé hon hoic biang ngudng dinh trudc; va khi sb luong tai
nguyén D2D kha dung nhé hon hoic bang ngudng dinh truée, dap Gng
1énh bao cdo dugc phat quang ba bdi tram gdc va tra vé théng tin dép tng,
sao cho tram gbc quan 1y ving tai nguyén D2D theo thong tin dép tng.
Do viy, c6 thé giam tic ngh&n mang va do linh hoa_it gui thong tin tai
nguyén D2D béi dau UE c6 thé duoc cai thién.

Dua vao luu db cta phuong phap quéan 1y tai nguyén D2D duge thé
hién trén Fig.6, phuong phap quan 1y tai nguyén D2D duogc thé hién theo
phuong 4n thuc hién sang ché gdm céc budc sau.

$300. Khi thiét bi ddu cudi ngudi ding UE can thuc hién truyén théng
D2D, UE thu thap sé lugng tai nguyén D2D kha dung trong ving tai
nguyén D2D gbm it nhat mét tai nguyén D2D.

S301. UE xéc dinh liéu sé lugng tai nguyén D2D kha dung nho hon
hoic biang ngudng dinh trudc, trong d6 ngudng gdm ngudng thir nhat
va/hodc ngudng thir hai.

S$302. Khi s6 luong tai nguyén D2D kha dung nhé hon ngudng thir
hai dinh truéc, UE dap ung 1énh bao cao giam dugc phat quang ba bédi
tram gdc va tra vé thong tin d4p tmg thir hai.

Theo phuong an thuc hién sang ché, khi s6 lwong tai nguyén D2D kha
dung, thu dugc bsi UE nhé hon hoic bing ngudng thi hai, UE c6 thé tu
x4c dinh nhu 1 UE ma khéng can thuc hién giam tai nguyén. Lénh béo
cdo giam 13 1énh dinh ky duoc phat quang ba béi tram gdc, va dugc st
dung dé: khi UE 13 UE ma khong can thuc hién giam tai nguyén cho no,
ra 1énh UE dép tmg 1énh béo céo giam. Do vay, khi UE c6 thé ty x4c dinh
nhu 13 UE ma khong cén thuc hién giam tai nguyén, va nhan 1énh béo céo
giam duogc phat quang ba boi tram gbe, UE dap tmg 1énh bao céo giam va
tra vé thong tin ddp tmg thi hai, sao cho tram géc quan 1y ving tai
nguyén D2D theo thdng tin dap ing thi hai.

Cu thé 13, khi sb luong tai nguyén D2D kha dung nhé hon hodc bing
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ngudng thi hai, UE c6 thé ty x4c dinh nhu 1a UE ma khéng can thuc hién
giam tai nguyén, va cho ¢ nhan 1énh béo céo giam dugc phét quang ba
béi tram gdc. Sau khi nhén 1énh bio cdo gidm dugc phét quang ba boi
tram gdc, UE c6 thé dap g 1énh bao co giam, tao thong tin dép vmg thir
hai, va b4o céo thong tin dap tmg thir hai cho tram géc, sao cho trarh gbc
thu thap thong tin ma khong can gidm tai nguyén D2D trong ving tai
nguyén D2D. Ngoai ra, khi b4o céo thong tin dap tng th hai, UE c6 thé
sir dung tai nguyén bao céo bit ky trong ving tii nguyén béo céo dugc
phan phéi boi tram gbc dén UE. Tét hon 13, cudng d tin hiéu cia thong
tin d4p tmg thit hai c6 thé ty 18 nghich véi cuong do tin hiéu cia 1énh béo
c4o giam, sao cho tram gdc c6 thé phan tich cu phap, theo cudng do tin
higu cua thong tin dap ung thir hai nhan duoc, tai nguyén bao cao dugc sir
dung béi UE. Chéng han, cudng d¢ tin hiéu cia 1énh bao cao giam 13 a,
hé s6 1am giam tin hiéu 12 k, v cudng do tin hiéu cua tai nguyén béo cdo
ngau nhién 13 b. Do vay, cuong do tin hi€u cua Iénh bao cdo giam duogc
nhan béi UE 1a a*k, cuong df tin hiéu cia théng tin dap tmg thit hai dugc
tra vé boi UE 1a b/(a*k), va cudng dd tin hiéu cia thong tin dap tmg thi
hai dugc nhén boi tram gbc 12 b/(a*k)*k=b/a. Do cudng do tin hiéu cia
1énh bao co giam duogc giri boi tram gde 13 a, tram gbe co thé biét ring
cuong do tin hiéu cia tai nguyén bao cao duogc sir dung boi UE 1a b.
Cuong d6 tin hiéu cia tai nguyén bao cdo lién quan sé lwong UE ma sir
dung tai nguyén béo céo dé thuc hién béo céo. C6 thé hiéu ring, khi nhidu
UE hon tra vé théng tin dap tmg thtr hai bang cach sir dung tii nguyén
bao céo, cuong do tin hiéu cia tai nguyén bao cao manh hon. Do vay,
tram gdc c6 thé dém va phan tich, theo cudmg do tin hidu cia it nhit mot
tai nguyén bdo c4o nhan dugc, s6 lugng UE tra vé thong tin dap tmg thir
hai. Khi nhiéu UE hon tra vé théng tin dap tmg thir hai bang cach sir dung
tai nguyén béo cdo, tai nguyén D2D trong viing tai nguyén D2D chit hon,

va khong can thyc hién giam. Do viy, tram goc biét dieu kién ty 1& su
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dung cta tai nguyén D2D trong ving tai nguyén D2D va sir dung két qua
théng ké 1am co s& tham khao d& quéan 1y thém ving tdi nguyén D2D
hodc dé phan phéi thich hop hodc giam tai nguyén D2D.

Ngoai ra, khi s§ lugng tai nguyén D2D kha dung 16n hon ngudng thi
hai, UE khong thé dap tg 1énh bo cdo giam nhén duoc.

Péi véi bude S300 va bude S301 theo phuong 4n thyc hién sang ché,
tham khao budc S100 va budc S101 theo phuwong an thuc hién néu trén;
cac chi tiét khong dugc mé ta & day.

Theo phuong 4n thuc hién sang ché, theo phuong 4n thuc hién séng
ché, khi thiét bj diu cudi ngudi ding UE cin thue hién truyén théng D2D,
UE thu thap s6 luong tai nguyén D2D kha dung trong ving tii nguyén
D2D gbm it nhit mét tai nguyén D2D; xac dinh lidu sb lugng tai nguyén
D2D kha dyung nhé hon hozc bing ngudng dinh trudc; va khi sé lugng tai
nguyén D2D kha dung nhé hon hodc bing ngudng dinh trudc, dap tng
1énh bao céo dugc phat quang ba bai tram gdc va tra vé thong tin dép tng,
sao cho tram gbc quan 1y ving tai nguyén D2D theo thong tin dap Gng.
Do vay, c6 thé giam tic nghén mang va d6 linh hoat gt thong tin tai
nguyén D2D bai dau UE c6 thé duoc cai thién.

Dua vao Fig.7, phuong 4an thuc hién sang ché con d& xuét thiét bi dau
cubi, c6 thé gdbm:

b xtr Iy 201 (c6 thé c6 mdt hodc nhiéu bd xir Iy 201 trong thiét b, va
mdt bd xir 1y duoc sir dung 1am vi du trén Fig.7), bd nhd 202, thiét bi dau
ra 203, va thiét bi dAu vao 204. Theo phuong 4n thuc hién sang ché, bd
xtr Iy 201, bd nhé 202, thiét bj dau ra 203, va thiét bi dau vao 204 co thé
duoc két ndi bang cach sir dung dudng truyén hodc theo cich khac. Trén
Fig.7, két nbi duong truyén dugc str dung lam vi du.

Bo x1r 1y 201 thyc thi cac budc sau:

khi thiét bi ddu cudi ngub'i dung UE cin thuc hién truyén théng D2D,
thu thap sé lwong tai nguyén D2D khéa dung trong vung tai nguyén D2D
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gbm it nhat mét tai nguyén D2D;

x4c dinh liéu s6 lugng tai nguyén D2D kha dung nhé hon hoic bing
ngudng dinh trudc; va

khi sd luong tai nguyén D2D kha dung nhé hon hoic bing ngudng
dinh trudc, dap Umg Iénh bio céo duogc phat quang ba béi tram gbc va
diéu khién thiét bi dAu ra 203 dé tra vé thong tin dap tmg, sao cho tram
gbc quéan 1y viing tai nguyén D2D theo thong tin dép tmg.

Viéc bd xtr 1y 201 thu thap sb luong tai nguyén D2D kha dung trong
viing tai nguyén D2D gdm it nhit mét tai nguyén D2D gdm:

tinh toan sb luong tat ca cac tai nguyén D2D c6 cuong d0 tin hiéu nho
hon hozc biang ngudng thir ba trong ving tai nguyén D2D.

Ngudng gém ngudng thir nhit va/hoic ngudng thi hai.

Viéc khi sb luong tai nguyén D2D kha dung nhd hon hoic bing
ngudng dinh trudc, bo xir Iy 201 dap Gng 1€nh bao cdo dugc phat quang
ba bdi tram gdc va tra vé thong tin dép tng gdm:

khi s luogng tai nguyén D2D kha dung nhoé hon hoic bing ngudng
thir nhat, dap Gmg 1énh béo tran dugc phét quang ba béi tram gbe va didu
khién thiét bi dau ra 203 dé tra v& thong tin ddp tmg thtr nhét.

Viéc khi s6 lugng tai nguyén D2D kha dung nho hon hoic bing
ngudng thir nhét dinh trudce, bd xir Iy 201 dap tng 1énh bao céo thir nhat
dugc phéat quang ba béi tram gbe va didu khién thiét bi dau ra 203 dé tra
vé thong tin dép tng thtr nhat gdm:

diéu khién thiét bi dAu vao 204 d& nhan 1énh bio tran dugc phat quéng
ba béi tram géc;

tao thong tin d4p mg thir nhét theo 1énh bio tran; va

diéu khién thiét bi ddu ra 203 dé truyén thong tin dép ung thir nhét
dén tram gbc bing cach sir dung tai nguyén bao céo dugc phan phdi bsi
tram géc.

Viéc khi sb lugng tai nguyén D2D kha dung nhd hon hoic bing
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ngudng dinh trude, bo xtr Iy 201 dap ung 1énh bao cao dugc phat quang
b4 béi tram gdc va diéu khién thiét bi diu ra 203 dé tra vé thong tin dap
mg gdm:

khi s luong tai nguyén D2D kha dung nhé hon ngudng thir hai dinh
trude, dap ung 1énh bao céo giam dugc phat quang ba bdi tram gbe va
diéu khién thiét bi diu ra 203 dé tra v& thong tin dap tmg thir hai.

Viéc bd xur 1y 201 dap ung 1€nh bdo céo giam dugc phat quang ba bédi
tram gbc va diéu khién thiét bi dAu ra 203 dé tra vé thong tin dap tng thir
hai gdm:

diéu khién thiét bi diu vao 204 dé nhén 1énh béo cdo giam dugc phat
quang ba béi tram géc;

tao thong tin dap ung thir hai theo 1énh bao céo giam; va

diéu khién thiét bj dau ra 203 dé truyén thong tin dap tmg tht hai dén
tram gbc bang cach st dung tai nguyén bao cio.

Cuong d6 tin hiéu cua thong tin dép tmg thir nhét ty 18 nghich véi
cudng d6 tin hiéu cta 1énh bao co thir nhét.

Cuong d¢ tin hi€u cda thong tin dap ung thu hai ty 1€ nghich véi
cuong do tin hiéu cua 1énh bao cao thir hai.

C6 thé dugc biét tir phdn néu trén rang, theo phuong an thyuc hién
sang ché, khi thiét bi dau cudi nguoi dung UE cin thyc hién truyén thong
D2D, UE thu thap sé luong tai nguyén D2D kha dung trong ving tai
nguyén D2D gdm it nhat mot tai nguyén D2D; xac dinh liéu sb luong tai
nguyén D2D kha dung nhé hon hodc bing ngudng dinh truéc; va khi sb
lugng tai nguyéﬁ D2D kha dung nhé hon hoic bing ngudng dinh trudc,
dép tmg 1énh bao céo duoc phat quang b béi tram gbe va tra vé thong tin
dap tng, sao cho tram gdc quan 1y ving tai nguyén D2D theo théng tin
dap umg. Do vay, c6 thé giam tic nghén mang va do linh hoat giri théng
tin tai nguyén D2D béi dau UE c6 thé dugc cai thién.

Luu ¥ rang, 48 mé ta van tit, phuong php néu trén theo céc phuorng
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4n thyc hién dugc biéu dién dudi dang chudi hanh dong. Tuy nhién,
chuyén gia trong linh vurc nén hiéu ring sang ché khong bi gidi han & thu
tu hanh dong dugc md ta, do theo sang ché, mét sb budc c6 thé duoc thuc
hién theo cac thir tu khac hoic dong thoi.

Chuyén gia trong linh vuc nén hiéu ring cic phuong 4n thyc hién
dugc mo ta trong ban md ta déu thudc cac phuong an thue hién 14y 1am vi
duy, va cac hénh dong va modun lién quan khéng dugc yéu ciu boi sang
ché.

Theo céc phuong 4n thuc hién néu trén, phan mé td mdi phuong 4n
thuc hién c6 cac tAm diém riéng r&. Déi v6i phan khong dugc md ta chi
tiét theo phuong 4n thuc hién, c6 thé tham khao cc phin md ta lién quan
theo cac phuong an thyc hién khac.

Tém lai, theo c4c phuong 4n thuc hién sang ché, theo cac phwong 4n
thuc hién sang ché, khi thiét bj dau cudi nguoi ding UE can thyc hién
truyén thong D2D, UE thu thap sb luong tai nguyén D2D kha dung trong
ving tai nguyén D2D gdm it nhit mot tai nguyén D2D; x4c dinh liéu sb
lugng tai nguyén D2D kha dung nhé hon hoic bing ngudng dinh trudc;
va khi s6 luong tai nguyén D2D kha dung nhé hon hodc bing ngudng
dinh truéc, dap tmg 1énh béo cdo dugc phat quang ba boi tram gbe va tra
vé thong tin dép tng, sao cho tram gbc quéan 1y ving tai nguyén D2D theo
thong tin dap tmg. Do vay, c6 thé giam tic nghén mang va d6 linh hoat
giri thong tin tai nguyén D2D boi ddu UEc6 thé dugc cai thién.

Nguoi ¢6 kién thirc trung binh trong linh vuc c6 thé hiéu ring tit ca
hozc mét s6 qua trinh clia céc f)huong phép theo cac phuong an thyuc hién
c6 thé duoc trién khai béi chuong trinh may tinh ra 1énh phan ctng lién
quan. Chuong trinh c6 thé dugc luu trit trong vat luu trit may tinh doc
dugc. Khi chuong trinh chay, cac qué trinh ciia cac phuong phap theo cac
phuong 4n thuc hién duoc thuc hién. Vat luu trir ¢6 thé gém: dia tur, dia

quang, b nhé chi doc (Read-Only Memory, ROM), hodc b nhéd truy
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nhép ngiu nhién (Random Access Memory, RAM).

Céc phin mb ta dugc bdc 16 néu trén 13 cic phuong 4n thuc hién 14y
1am vi du sang ché, nhung khéng dugc nhdm gidi han pham vi cda cac
diém yéu ciu bao hd cia sang ché. Do vay, cac bién thé tuong duong
dugc thuc hién theo cac diém yéu ciu bao ho cia sang ché s& ndm trong

pham vi cua sang che.
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YEU CAU BAO HQ
1. Thiét bi dau cudi, trong do thiét bj bao gdm:

a) khéi thu thap (100) duogc tao cAu hinh dé: khi thiét bi ngudi ding
(user equipment, UE), cin thyc hién truyén thong tir thiét bj dén thiét bi
(Device to Device, D2D), thu dugc sé lugng tai nguyén D2D kha dung
trong ving tai nguyén D2D bao gdm it nhat mét tai nguyén D2D;

b) khéi xac dinh (200) dugc tao chu hinh & xdc dinh liéu s6 luong
tai nguyén D2D c6 sin bang hodc nhé hon . ngudng dinh trudc; va

cl) khéi dap tmg (300) duge tao chu hinh dé, khi sb luong tai
nguyén D2D c6 sén b%lng hodc nhé hon _ngﬁé‘ng dinh trudc, dép ung 1énh
‘béo cédo dugc quang ba baoi tram' co SO va tra Vé thong tin dap ng, sao
cho tram co s& quén 1y ving tai nguyén D2D theo thong tin dap tng;

.02) trong d6 ngudng dinh trudc bao gdm ngudng thir nhit va
ngudng tht hai véi ngudng thir nhat nhé hon ngudng thi hai, 1énh bao
c4o dugc phat quang ba béi tram co s¢ bao gdm 1énh béo cdo tran va 1énh
bao céo giam; va

d1) trong d6 khéi dap tng (300) bao gdbm khdi phu dap tng thir nhat
(20), duogc tao cAu hinh dé, khi s6 luong tai nguyén D2D c6 sin béng
hoic nhé hon ngudng thir nhét, dap @ng 1énh bao cio tran dwoc phat
quang ba bdi tram co sé bang céch tra vé thong tin dép tng thir nhét bang
cach str dung tai nguyén bdo céo, sao cho tram co s& quan ly vung tai
nguyén D2D theo thong tin dap u’ng thir nhit; va -

d2) trong d6 khéi dap tmg (300) con bao gdm khéi phu dép tng thir
hai (60), dugc tao ciu hinh dé, khi s luong tai nguyén D2D c6 sin nho
hon ngudng tht hai, dap tng 1énh bao cdo giam dugc phat quang ba boi
tram co s& bang cach tra vé thong tin dap tmg tht hai b?m_g cach st dung
tai nguyén béo céo, sao cho tram co s& quan 1y vung tai nguyén D2D theo
thong tin dap Umg thir hai; va

el) cudong do tin hidu cia thong tin dép tmg thir nhit ty 16 nghich véi
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cuong do tin hi¢u cia 1€nh bao céo tran, trong d6 & d4u hiéu dl) tram co
sO, dua trén cudng do tin hidu ctia thong tin dap (mg thir nhat, phén tich
s6 luong UE tra vé thong tin dap (mg thir nhit dé phan phdi tai nguyén
D2D; va

eZ) trong d6 cuong do tin hi¢u cta thong tin dap Gng thir hai ty 1€
nghich véi cudng d6 tin higu cta 1énh bo cdo giam, trong d6 & d4u hiéu
d2) tram co s¢, dua trén cuong d6 tin hiéu cua thong fin déap ung thi hai,
phan tich s lugng UE ma tra v& thong tin d4p tmg thtr nhit d& phan phéi
hodc giam tai nguyén D2D.

2. Thiét bi theo diém 1, trong d6 khéi thu thap bao gdm:
khéi phu tinh toan (10), dugc tao cAu hinh dé tinh todn sé luong cia
tt ca cac tai nguyén D2D c6 cuong d6 tin hiéu bang hoic nhé hon

ngudng thr ba trong vung tai nguyén D2D.

3. Thiét bi theo diém 1, trong d6 khéi phu dép tmg thir nhit bao gdm:

khdi phu nhan thir nhét (30) dugc tao cAu hinh d& nhéan 1énh béo céo
tran dugc phat quang ba bdi tram co s6;

khéi phy tao thir nhit (40), dugc tao cAu hinh dé tao théng tin dép
ung thr nhét theo 1énh bao cio tran; va

khéi phu giri thir nhét (50), dugc tao cu hinh d& truyén thong tin
dap tng tht nhat dén tram co s& bang cach sir dung tai nguyén béo céo

dugc phan phdi boi tram co so.

4. Thiét bi theo diém 1, trong d6 khéi phu dép tmg thtr hai bao gdm:

khdi phu nhéan thir hai (70) dugc tao ciu hinh dé nhan 1énh béo cdo
giam duogc phat quang ba bdi tram co s0;

khdi phuy tao thir hai (80) dugc tao cAu hinh dé tao thong tin dép tng

thtr hai theo 1€nh béo cao giam; va
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khéi phu giri thir hai (90) duoc tao cAu hinh dé truyén thong tin dép

ung thr hai dén tram co sé bang cach sir dung tai nguyén bao cao.

5. Phuong phap quan 1y tai nguyén D2D, trong d6 phuong phép bao gdbm
cac budc: |

a) khi UE can thuc hién truyén théng D2D, thu duoc (S100), boi UE,
s6 luong tai nguyén D2i) c6 san trong vung tai nguyén D2D bao gém it
nhit mét tai nguyén D2D;

b) xac dinh (S101), béi UE, liéu s6 lugng tai nguyén D2D cé sén
bang hodc nhé hon ngudng dinh trudc; va

c1) khi s luong tai nguyén D2D c6 sén bang hoic nhé hon ngudng
dinh trudc, dap tmg (S_102), boi UE, dén 1énh bao céo duoc quang ba boi
tram co s& va tra vé thong tin ddp mg, sao cho tram co s& quan 1y ving
tai nguyén D2D theo thong tin dap Ung;

| c2) trong d6 ngudng dinh trudc bao gdm ngudng thir nhat va

ngudng thtr hai véi ngudng thi nhit nhoé hon ngudng thi hai, 1énh béo
c4o duoc phat quang ba béi tram co sé bao gdm 1énh béo céo tran va 1énh
bao cdo giam; va

‘d1) trong @6 khi s lugng tai nguyén D2D c6 sin bang hoic nhé hon
ngudng thir nhét, viéc dap tmg, boi UE, cho 1énh bdo cédo dugc quang ba
boi tram co s& va tra vé thong tin dép tng bao gdm budc:

khi s6 lugng tai nguyén D2D c6 sin bang hoic nhé hon ngudng thi
nhét, dap umg, boi UE, cho 1énh béo céo tran duéc phét quang ba boi tram
co s& bang cach tra vé thong tin dép Gmg thir nhat bang cach sir dung tai
nguyén bdo cdo, sao cho tram co s& quan ly vung tai nguyén D2D theo
thong tin dap Uimg thir nhat,

d2) trong d6 khi s6 lwong tai nguyén D2D c6 sin bang hodc nhé hon
ngudng dinh trudc, viéc dap tng, béi UE, cho 1énh bdo cdo dugc quang

ba boi tram co s& va tra ve thong tin dap ing bao gom budc:
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khi s& lwong tai nguyén D2D c6 sdn nhé hon ngudng thir hai, dap
ung, béi UE, cho 1é€nh bao cdo gidam duogc phat quang ba boi tram co s&
bang cach tra vé thong tin dép tng thr hai bing cach st dung tai nguyén
bao céo, sao cho tram co s& quan 1y vung tai nguyén D2D theo thdng tin
dap umg thu hai;

el) trong d6 cudng do tin higu cia thong tin dap Ung thi nhét ty 18
nghich vé1 cuong d6 tin hi€u cua 1énh bao céo tran, trong d6 & bude d1)
tram co s6, dua trén cudng d tin hiu cla théng tin dép tmg thir nhit,
phan tich s6 luong UE ma tra vé thong tin dap mg thir nhat & phan phdi
tai nguyén D2D; va

e2) trong d6 cudng do tin hiéu cua thong tin dip ung thir hai ty 18
nghich véi cudng d6 tin hi¢u cta 1énh bao céo thir hai, trong d6 & buédce
d2) tram co s6, dua trén cuong dd tin hi€u cta théng tin dip ung thit hai,
phan tich s lugng UE ma tra vé thong tin dép tng thtr nhit dé phan phdi
hodc giam tai nguyén D2D.

6. Phuong phép theo diém 3, trong d6 viéc thu duoc, boi UE, s luong tai
nguyén D2D cé sén trong vung tai nguyén D2D bao gdm ft nh4t mot tai
nguyén D2D bao gém buéc:

tinh toan, béi UE, s6 lugng tit ca cac tai nguyén D2D c6 cudng dd

tin hiéu bang hozc nhé hon ngudng tht ba trong ving tai nguyén D2D.

7. Phuong phép theo diém 5, trong d6 khi s6 luong tai nguyén D2D co
sin bang hoic nhé hon ngudng thir nhat dinh trudc, viée dép tmg, béi UE,
1énh bao cdo tran dugc phat quang ba bdi tram co s& va tra vé thong tin
dap tmg thir nhit bao gdm céc budc:
nhén, béi UE, 1énh bao céo tran dugc phat quang ba bdi tram co sa;
tao, bdi UE, thong tin dap tng thi nhét theo 1énh bao cao tran; va

truyén, béi UE, thong tin dap tng thir nhit d&én tram co s bang cach
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sir dung tai nguyén bdo cdo dugc phan phoi boi tram co s6.

8. Phuong phap theo diém 5, trong d6 viéc dép ung, boi UE, 1€nh bao cao
giam duge phat quang ba bsi tram co s va tra vé thong tin dép tng thir
hai bao gdm cac buéc:
nhén, béi UE, 1énh bao cdo giam dugc phat quang ba badi tram co s6;
tao, bé1 UE, thong tin dap tng thir hai theo 1énh bdo cdo giam; va
truyén, béi UE, thong tin d4p tng thir hai dén tram co s& bang cach

su dung tai nguyén bao cao.

9. Vat luu trlt may tinh, trong d6:
vét luu trlt thue hién luu trlit chuong trinh, va khi chuong trinh duge
thuc thi, cac budc theo diém bét ky trong s cic diém tir 5 dén 8 duge

thuc hién.
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Khi thiét bi déu cudi ngwdi ding UE cén thwc hifn truyén théng D2D, / 5100
UE thu thip s6 lrong tii nguyén D2D kha dung trong wing thi nguyén  }~
D2D gom it nhat mdt tai nguyén D2D

:

— : . . 5141
UE xac dinh ligu s6 lwong tai nguyén D2D kha dung nhé hon hoiic /
bang ngwdng dinh trwéc

Khi 58 lwong tai nguyén D2D kha dung nhd hon hodic bing ngwdng o
dinh tnrée, UE dap ing lénh béo cao dwor phat quang ba bdi tram / 512
goc va tra vé thdng tin dép (ng, sao cho tram goc quan Iy ving thi

nguyén D2D theo théng tin dap ¥ng

Fig4
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Khi thift bi d4u cudi nguwéi ding UE cén thye hign truyén
théng D2D, UE thu thép s3 hrong tii nguyén D2D kha dung
trong ving tai nguyén D2D g&m it nhét m&t thi nguyén D2D

/ 8206

:

UE xac dinh litu 56 hwong tii nguyén D2D kha dung nhd hon
hodc bang ngwdng dinh trivde, trong dé ngwdng gém ngwdng
thir nhat vathodc ngudng thiy hai

/ S201

:

Khi 58 heong thi nguyén D2D kha dung nhd hon hodic bing
ngwdng thiy nhat, UE dap ¥ng lénh béo tran dwoc phat quang
ba b tram gbc va tra ve thdng tin dap tng thiy nhat

/ S202

Fi

e
L

K hi thift bi dhu cudi ngwdi ding UE cén thwe hitn truyén
thong D2D, UE thu thip s6 lrong thi nguyén D2D kha dung
trong ving tai nguyen D2D gém it nhat mét thi nguyén D2D

/ 5300

:

UE xéc dinh lifu 56 hwong tii nguyén D2D kha dung nhd hon
hodc bang ngwdng dinh trwdc, trong d6 ngudng gém nguwdng
thir nhat vashodc ngwdng thiy hai

/ 5301

Khi s hwong thi nguyén D2D kha dung nhd hon ngudng thiy
hai dinh trwde, UE dap (ng 1Enh bao cao giam dwoc phat
quang b bdi tram goc va tra ve thdng tin dap kng thi hai

/ 8302

Fig.6
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