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Phuong phép nay c6 thé bao gdm: budc nhén ban tin dép lai truy cdp ngiu nhién
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bao gdm théng tin nhan dang thi hai; va budc giam sat kénh diéu khién duong xudng vat
ly (Physical Downlink Control Channel - PDCCH) trong ctra s6 thoi gian duoc dit sin
dua trén thdng tin nhan dang thr hai hodc thong tin nhan dang thir ba két hop v6i thong
tin nhan dang thr hai, PDCCH bi x40 tron thong qua thong tin nhén dang thtr hai hoac
thong tin nhan dang thi ba.

Ban tin RAR duoc nhén dya trén thdng tin nhin dang thi nhét, ban $301
tin RAR bao gbém thong tin nhan dang tht hai -

PDCCH dugc gidm sat trong cira s6 thoi gian dugce dit sin dya trén
thong tin nhan dang thir hai hodc thong tin nhan dang thir ba két hop — S302
v6i thong tin nhan dang thir hai, PDCCH bi xdo trén théng qua thong
tin nhén dang thir hai hodc théng tin nhén dang thir ba
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Linh vwe ky thuit duge dé cip

Sang ché dé cap dén linh vuc k¥ thuat truyén thong khong day, va cu thé 1a dé cap
dén phuong phap truy cip ngiu nhién va thiét bi nguoi st dung.
Tinh trang ky thuit cia sing ché

Hién tai, hé thdng truyén thong khong day c6 thé 1a hé thdng da truy cép c6 kha
nang hd tro viée lién lac véi nhiéu ngudi str dung bang cach chia sé cac tai nguyén hé
théng sén c¢6 (vi du nhu, thoi gian, tin s& va cong suét). Vi du nhu, hé thong truyén thong
da truy cép khong day co thé bao gém nhidu tram gdc. M&i tram gbc dong thoi hd tro
viée lién lac gitta nhiéu thiét bi truyén thong. Cac thiét bi truyén thong nay ciing cé thé
duoc goi 1a thiét bi ngudi st dung (User Equipment - UE). Tram gbc co thé lién lac véi
thiét bi truyén thoéng trén kénh duong xudng (vi du nhu, cho viée truyén dan tir tram gdc
dén UE) va kénh duong 1én (vi du nhu, cho viée truyén dan tir UE dén tram gbe).

Trong mot s6 hé thdng truyén théng khong day, vi du nhu, hé théng tién héa dai
han (Long Term Evolution - LTE), hé théng thé hé th S (Sth Generation - 5G) ho#c hé
théng vo tuyén madi (New Radio - NR), thiét bi khong day c6 thé thuc hién vigc truy cap
hé thdng théng qua quy trinh truy cip ngau nhién. Quy trinh truy cip ngau nhién c6 thé
1a quy trinh truy c4p ngiu nhién dua trén tranh chép hoic quy trinh truy cdp ngiu nhién
khong tranh chap. Dé thuc hién quy trinh truy cdp ngau nhién dya trén tranh chip, quy
trinh truy cdp ngau nhién ban tin 4 duge chon. Do tré duoc ky vong cua quy trinh truy
cip ngau nhién ban tin 4 thuong cd thé dat 40 miligidy (millisecond - ms), dn dén su
khéng thich Gmg ctia quy trinh truy c4p ngdu nhién ban tin 4 d6i véi yéu cau vé dich vu
do tré thép trong hé théng 5G hoic hé théng NR.

Ban chit ky thuét ciia sang ché

Céc phuong an cua sang ché dé xuit phuong phép va thiét bi truy cap ngiu nhién
va phuong tién luu trit may tinh c6 thé giam do tré ctia quy trinh truy cép ngiu nhién va
cai thién hiéu suét thoi gian clia quy trinh truy cép ngau nhién.

Cac giai phap k¥ thuat ctia sang ché duoc thuc hién nhu sau.

Khia canh th@ nhét dé xuat phuong phép truy cép ngau nhién c6 thé dugc tmg
dung cho UE va bao gbm viée: ban tin dép lai truy cdp ngiu nhién (Random Access
Response - RAR) dugc nhén dya trén thong tin nhédn dang tht nhét, ban tin RAR bao
g6m théng tin nhan dang tha hai; va kénh didu khién duong xudng vat ly (Physical
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Downlink Control Channel - PDCCH) dugc gidm sét trong clra s6 thoi gian duoc dit sén
dua trén thong tin nhan dang tha hai hodc thong tin nhin dang thr ba két hop voi thong
tin nhan dang thtr hai, PDCCH bi x40 tron thong qua thong tin nhan dang thi hai hogc
thong tin nhan dang thr ba.

Khia canh tht hai d& xuit phuong phép truy cép ngau nhién c¢6 thé duoc tng dung
cho thiét bi mang va bao gdm viéc: ban tin RAR bi x4o tron théng qua thong tin nhén
dang thtr nhét va dugc giri dén UE, ban tin RAR bao gom thong tin nhan dang th hai;
PDCCH cén dugc giri bi xdo tron dua trén thong tin nhdn dang thir hai hodc thong tin
nhan dang tha ba két hop véi thong tin nhan dang thir hai; va PDCCH bi x40 trdn dugc
gtri dén UE.

Khia canh tht ba dé xuét UE ¢6 thé bao gdm phan nhén tht nhét va phan giam
sat.

Phén nhan thtr nhit c6 thé duoc tao ciu hinh dé nhan ban tin RAR duya trén thong
tin nhan dang th nhAt, ban tin RAR bao gém thong tin nhan dang tht hai.

Phén giam sat ¢6 thé dugce tao cAu hinh d do tim PDCCH trong ctra s6 thoi gian
duoc dit sin dua trén thong tin nhan dang thir hai hodc thong tin nhan dang thr ba két
hop v6i thong tin nhan dang tht hai, PDCCH bi xdo tron théng qua thong tin nhan dang
thr hai hodc thong tin nhan dang thir ba.

Khia canh tht tu d& xuét thiét bi mang c6 thé bao gém phﬁn X40 tron va phﬁn gui
tha hai.

Phén x40 tron ¢6 thé dugc tao cdu hinh dé x4o tron ban tin RAR théng qua théng
tin nhan dang thtr nhét.

Phén giri th hai ¢6 thé duoc tao cAu hinh dé guri ban tin RAR bi xdo tron dén UE,
ban tin RAR bao gém thong tin nhan dang th{ hai.

Phan x40 tron con c6 thé duoc tao cAu hinh dé x40 tron PDCCH can duoc gui dua
trén thong tin nhan dang thr hai hodc thong tin nhan dang thit ba két hop véi thong tin
nhin dang tht hai.

Phin giri tht hai con c6 thé dugc tao cAu hinh dé giri PDCCH bi xéo tron dén UE.

Khia canh thér nam dé xuat UE c6 thé bao gém giao dién mang thi nhit, by nhé
thir nhét va bd xi Iy thit nhét. Giao dién mang tha nhét ¢6 thé dugc tao céu hinh dé nhan
va gl tin hiéu trong qua trinh nhan va gti thong tin tir va dén phan tir mang bén ngoai
khéac. BO nhd tht nhét ¢6 thé duoc tao cdu hinh dé luu trit chuong trinh may tinh c6 kha

nang chay trong bo xu ly thir nhét. B6 xu ly thit nhét ¢6 thé duoc tao cdu hinh dé chay
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chuong trinh méay tinh dé thuc hién cac cong doan cua phuong phép cua khia canh thir
nhat.

Khia canh tht sdu dé xuét thiét bi mang c6 thé bao gdm giao dién mang tht hai,
b6 nh¢ thi hai va bo xit Iy thi hai. Giao dién mang thtt hai c6 thé duge tao cAu hinh dé
nhan va gui tin hiéu trong qua trinh nhén va gui thong tin tr va dén phan tir mang bén
ngoai khac. B nh¢ thir hai cé thé duoc tao cu hinh dé luu trit chuong trinh may tinh c6
kha nang chay trong bd xur ly thir hai. B§ xur ly thir hai ¢6 thé duoc tao cdu hinh dé chay
chuong trinh may tinh dé thuc hién cac cong doan cta phuong phap cta khia canh thi
hai.

Khia canh thtr bay dé xuét phuong tién luu trit may tinh c6 thé Iuu trt chuong
trinh cho viéc truy cdp ngiu nhién, chuong trinh cho viéc truy cap ngau nhién dugc thuc
hién béi it nhat mot bd xtr Iy dé thuc hién cac cong doan clia phuong phap truy cap ngau
nhién ctia khia canh thr nhét hoic khia canh thi hai.

Thong qua céac giai phap k¥ thuat, UE, sau khi hoan thanh viéc truyén dan phan
mé dau, c6 thé dd tim PDCCH dua trén thong tin nhan dang thir hai trong RAR dé xac
dinh xem liéu tranh chdp duoc giai quyét hay chwa. Tranh chép khong can duoc giai
quyét bang cach, nhu trong quy trinh truy cp ngau nhién ban tin 4, gli ban tin didu
khién tai nguyén v6 tuyén (Radio Resource Control - RRC) dén thiét bi mang va sau d6
nhan ban tin giai quyét tranh chip dugc phan hdi boi thiét bi mang dap lai tin higu RRC.
Do d6, quy trinh truy cdp ngiu nhién dya trén tranh chép c6 thé dugc hoan thanh thong
qua quy trinh ban tin 2, d§ tr€ cua quy trinh truy cép ngiu nhién c6 thé duge giam, va
hiéu suét thoi gian ctia quy trinh truy cap ngau nhién c6 thé duogc cai thién.

M3 ta vin tit cac hinh v

Fig.1 1 so d6 vi du ctia hé thdng truyén thong khong day theo mét phuong an cua
séng ché.

Fig.2 1a luu dd cta quy trinh truy cép ngau nhién ban tin 4 theo giai phap k¥ thuat
lién quan.

Fig.3 14 luu d6 cta phuong phdp truy cap ngau nhién theo mdt phuong 4n cua
sang ché.

Fig.4 1a luu dd ctia mot phuong phép truy cap ngau nhién khac theo mot phuong
4n cla sang ché.

Fig.5 1 so d6 so lugc cia quy trinh truy cép ngiu nhién cu thé theo mot phuong

an cuda sang che.
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Fig.6 1a so dd cAu tao so luoc cua UE theo mot phuong 4n clia séng ché.

Fig.7 la so dd céu tao so luge ctia mdt UE khac theo mot phuong an cia sang ché.

Fig.8 1a so dd két cAu phan cimg cu thé ctia UE theo mét phuong 4n cia sang ché.

Fig.9 1a so dd cAu tao so lugc cua thiét bi mang theo mdt phuong 4n clia sdng ché.

Fig.10 1a so dd cAu tao so luge ctia mot thiét bi mang khac theo m¢t phuong an
cla sang ché.

Fig.11 1a so dd két chu phén cing cu thé cta mot thiét bi mang khac theo mot
phuong an cua sang ché.

M3 ta chi tiét sang ché

Cac giai phap ky thuat theo cac phuong an cua sang ché s& duoc mo ta dudi day
két hop véi cac hinh vé theo cdc phuong an cua séng ché. R& rang 1a cic phuong 4an
dugc md ta khong phai 14 tit ca cac phuong 4n ma 1a mot phin cua cac phuong 4n cia
sang ché. Tét ca cac phuong 4n khéac thu dugc bdi ngudi co hiéu biét trung binh trong
linh vuc k¥ thudt dua trén cic phuong an trong ban mo ta ma khong c6 su sang tao s€
nam trong pham vi bao hd cua sang ché.

Nhu duoc thé hién trén Fig.1, vi du v& hé théng truyén thong khong day 100 co
thé duoc chon dé giam do tré trong quy trinh truy cdp ngiu nhién trong truyén thong
khong day theo mot phuong 4n cua sdng ché dugc thé hién. Hé thdng truyén thong 100
c6 thé bao gdm thiét bi mang 110, va thiét bi mang 110 c6 thé 14 thiét bi lién lac véi thiét
bi dau cubi 120 (hodc duogc goi la dau cudi truyén thong va dau cuéi). Thiét bi mang 110
¢6 thé cung cip do phu truyén thong cho ving dia ly cu thé va c6 thé lién lac v6i thiét bi
du cudi dugc bd tri trong ving phu. Theo tiy chon, thiét bi mang 110 c6 thé 14 tram thu
phat gdc (Base Transceiver Station - BTS) trong hé thdng thong tin di dong toan cau
(Global System for Mobile Communications - GSM) hodc hé théng da truy cap phan ma
(Code Division Multiple Access - CDMA), cling ¢6 thé 1a nat B (NodeB - NB) trong hé
thong da truy cdp phan md bing rong (Wideband Code Division Multiple Access -
WCDMA), hoic ciing ¢6 thé 1a nut B tién héa (Evolutional Node B - eNB hodc eNodeB)
trong hé théng LTE hoic bo diéu khién khong day trong mang truy cap vo tuyén dam
miy (Cloud Radio Access Network - CRAN). Hoédc thiét bi mang c6 thé 1a trung tim
chuyén mach di dong, tram tiép am, diém truy cép, thiét bi trén xe, thiét bi mang dugc,
diém két ndi trung tAm (hub), bo chuyén mach, cau nbi mang, bo dinh tuyén, thiét bi phia
mang hodc tram géc 5G (gNB) trong mang 5G, thiét bi mang trong mang di dong mt
dit cong cong (Public Land Mobile Network - PLMN) tién hoa twong lai hodc thiét bi
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tuong tu.

Hé théng truyén thong 100 con c6 thé bao gdm it nhat mot thiét bi dau cubi 120
trong vung phu cua thiét bi mang 110. "Thiét bi diu cudi" dugc sir dung & day bao gém,
nhung khong gidi han ¢, thiét bi duge tao cAu hinh dé nhan/giri tin hiéu truyén thong
théng qua két ndi tuyén c6 day, vi du nhu, thong qua mang dién thoai chuyén mach cong
cong (Public Switched Telephone Network - PSTN), duong day thu€ bao sd (Digital
Subscriber Line - DSL), cép s6 va cac diu ndi cép truc tiép, va/hoic mot du néi/mang
di lidu khac) va/hodc thong qua giao dién khong day, vi du nhu, cho mang té bao, mang
cuc b khong day (Wireless Local Area Network - WLAN), mang truyén hinh k§ thuat
s& nhu mang truyén hinh k§ thuat s6 cho thiét bi cdm tay (Digital Video Broadcasting-
Handheld - DVB-H), mang vé tinh va by phat thanh diéu bién (Amplitude Modulated -
AM)-diéu tan (Frequency Modulated - FM), va/hodc mot dau cudi truyén thong khéc,
va/hoic thiét bi internet van vat (Internet of Things - 10T). Thiét bi dau cubi duogc tao cAu
hinh dé lién lac thong qua giao dién khong day c6 thé dugc goi 1 "truyén thong khong
day dau cubi", "dau cubi khong day" hodc "dau cudi di dong". Céc vi du vé dau cudi di
dong bao gém, nhung khong giéi han ¢, vé tinh hodc dién thoai di dong, dau cudi hé
théng truyén théng ca nhan (Personal Communications System - PCS) ¢6 kha niang két
hop dién thoai vo tuyén di dong va céc kha ning xu ly dit liéu, fax va truyén thong dit
liéu, thiét bi hd tro k§ thuat s6 c4 nhan (Personal Digital Assistant - PDA) c6 kha nang
bao gdm dién thoai vo tuyén, méay nhén tin, truy cdp Internet/Mang ndi bo, trinh duyét
Web, bang ghi nhd, lich va/hodc bd thu hé théng dinh vi toan cau (Global Positioning
System - GPS), va mdy tinh x4ch tay thong thuong va/hodc bd thu cAm tay hodc mot
thiét bi dién tir khac bao gdm b thu phat dién thoai v6 tuyén. Thiét bi dau cudi c6 thé dé
cap dén dau cubi truy cdp, UE, bd phan nguoi su dung, tram ngudi st dung, tram di
dong, tram vo tuyén di ddng, tram tur xa, dau cubi o xa, thiét bi di dong, dau cudi nguoi

| stt dung, dau cudi, thiét bi truyén thong khong day, dai ly ngudi st dung hodc thiét bi

nguoi su dung. DPau cudi truy cap co thé 1a dién thoai di dong, dién thoai khong day, dién
thoai giao thirc khoi tao phién (Session Initiation Protocol - SIP), tram vong ndi hat vo
tuyén (Wireless Local Loop - WLL), PDA, thiét bi cam tay c¢6 chirc ning truyén thong
khong ddy, thiét bi tinh toan, mot thiét bi xr Iy khéc duoc két ndi voi médem khong day,
thiét bi trén xe, thiét bi c6 thé deo duoc, thiét bi ddu cudi trong mang 5G, thiét bi dau
cudi trong PLMN tién hoa tuong lai hogc thiét bi tuong tu.

Theo tuy chon, thiét bi dau cubi 120 cb thé thuc hién viéc truyén thong thiét bi
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dén thiét bi (Device to Device - D2D).

Theo tuy chon, hé théng 5G hodc mang 5G ciing ¢ thé duogc goi 1a hé théng NR
hodc mang NR.

Thiét bi mang va hai thiét bi dau cudi duoc thé hién dé lam vi du trén Fig.1. Theo
tuy chon, hé théng truyén thong 100 co thé bao gém nhiéu thiét bi mang va mot s6 luong
thiét bi dAu cudi khéc c6 thé dugc dua vao ving phi ciia mdi thiét bi mang. Khong co
gi61 han nao d61 v&i ndi dung do theo céc phuong an cia sang ché.

Dbi v6i hé théng truyén thong khong day 100 duoc thé hién trén Fig.1, thiét bi
dAu cudi 120 c6 thé c¢6 yéu cau vé viée truy cap thiét bi mang 110, nho d6 kich khai quy
trinh truy cdp ngiu nhién. Vi du nhu, cac bién ¢b kich khoi quy trinh truy cap ngiu nhién
¢6 thé bao gém, nhung khong gidi han ¢, cac diéu kién sau day: diéu kién 1a thiét bi dau
cubi 120 ban diu truy cap hé théng truyén thong khong day 100; didu kién 1a thiét bi dau
cudi 120 khong ddng b voi hé théng truyén thong khong day 100; didu kién la két nbi
RRC duoc thiét lap lai gitra thiét bi ddu cudi 120 va thiét bi mang 110 trong mot sb quy
trinh chuyén giao lién quan dén viéc chuyén giao thiét b diu cubi 120 gitra cac thiét bi
mang 110 khac nhau; diéu kién la thiét bi dau cudi 120 dugc chuyén tir trang thai khong
hoat dong RRC_KHONG HOAT DONG; hoic diéu kién la thiét bi dau cudi 120 dugc
biéu thi bai thong tin hé théng (System Information - SI) khéc.

Dap lai viéc kich khoi quy trinh truy cap ngau nhién, viée truy cip ngau nhién dua
trén tranh chap thudong dugc thuc hién béi quy trinh ban tin 4 trong tiéu chuin hoic giao
thuc lién quan. Vi du nhu, hé thdng truyén thong khong day 100 1a h¢ thdng 5G, thiét bi
mang 110 c6 thé 1a gNB, va thiét bi dAu cudi 120 ¢6 thé 1a UE. Quy trinh cu thé dé cap
dén Fig.2.

O cong doan S210, UE gui phin mo dau truy cap ngau nhién dugc chon trén tai
nguyén kénh truy cép ngau nhién vat ly (Physical Random Access Channel - PRACH)
dugc chon.

C6 thé hibu rang, trong cdng doan nay, UE ¢ thé giri phdn m& dau truy cép nglu
nhién théng qua ban tin 1 (Message 1 - Msgl). GNB, sau khi nhén Msgl, ¢6 thé udc
luong thoi gian duong lén va mic cip phat duge yéu cAu bdi dau cudi cho viée truyén
ban tin 3 (Message 3 - Msg3) dua trén phén mé dau.

() cong doan S220, gNB giri RAR dén UE.

Cén luu vy ring gNB ¢6 thé gtri RAR thong qua ban tin 2 (Message 2 - Msg2). UE,
sau khi gt Msgl, ¢6 thé cho phép ctia s6 RAR, theo ddi PDCCH trong ctra s6 RAR va,
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sau khi do tim PDCCH, thu duogc kénh duoc chia s¢ dudng xubng vat ly (Physical
Downlink Shared Channel - PDSCH) duoc lap lich boi PDCCH. RAR c¢6 thé duoc dua
vao PDSCH. Trong trudng hop ma UE khéng thu duoc RAR trong cura s6 RAR, quy
trinh truy cAp ngiu nhién that bai.

O cong doan $230, UE gti ban tin RRC.

Cén lvu ¥ rang ban tin RRC ¢6 thé duoc gui thong qua Msg3. Msg3 chu yéu duoc
tao cAu hinh dé thong béo bién cb kich khdi quy trinh truy cép ngau nhién dén mang. Vi
du nhu, trong truong hop cua quy trinh truy cap ngau nhién ban dau, Msg3 c6 thé chira
ky hiéu nhan dang (Identifier - ID) UE va nguyén nhan thiét lap. Trong truong hop thiét
lap lai RRC, ID UE ¢ trang thai duoc két ndi va nguyén nhan thiét lap c6 thé duoc dua
vao Msg3.

Ngoai ra, tranh chip c6 thé duoc giai quyét trong S240 thong qua ID UE duoc
dua vao Msg3.

O cong doan S240, gNB phan hoi ban tin giai quyét tranh chép dén UE.

C6 thé hiéu rang, trong cong doan nay, ban tin giai quyét tranh chép c6 thé duoc
truyén thong qua ban tin 4 (Message 4 - Msg4). Msg4 dong hai vai tro trong, thir nht 13,
giai quyét tranh chap va th hai la, truyén ban tin tao chu hinh RRC dén UE. Dé giai
quyét tranh chép, hai phuong tht sau dy ¢6 thé duoc chon.

Phuong thirc thr nhét: trong trudng hop ma UE ¢6 thé bao gébm ky hiéu nhan
dang tam thol mang vO tuyén t& bao (Cell Radio Network Temporary Identifier - C-
RNTI) & cong doan S230, Msgd co thé duoc 1ap lich béi PDCCH bi x40 tron thong qua
C-RNTIL

Phuong thie tha hai: trong truong hop ma UE khong chira C-RNTI ¢ cong doan
S230, vi du nhu, duoi diéu kién truy cép ban dau, Msg4 duoc 1ap lich bédi PDCCH bi xéao
tron thong qua C-RNTI tam thoi (Temporary C-RNTI - TC-RNTI). Tranh chép duoc giai
quyét bang cach lam khép don vi dit liéu dich vu kénh diéu khién chung (Common
Control Channel Service Data Unit - CCCH SDU) trong PDSCH théng qua d6 UE nhén
Msg4.

C6 thé thay tir quy trinh truy cép ngau nhién duoc thé hién trén Fig.2 1a d6 tré
trong quy trinh truy cip ngau nhién ctia quy trinh ban tin 4 c6 thé dugc tang lén, diéu nay
¢6 thé mang lai anh huodng tiéu cuc dén dich vu do tré thép trong hé théng 5G. Do do,
quy trinh truy cip ngau nhién cua quy trinh ban tin 4 ban dau dugc ky vong duoc thuc

hién thdng qua quy trinh ban tin 2. Dé thuc hién viéc truy cap ngau nhién dya trén tranh
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chap thong qua quy trinh ban tin 2, cin giai quyét cac van dé sau day: cach thic giai
quyét tranh chip, va céc ndi dung cAn duoc truyén tuong tng thong qua hai thong trong
quy trinh bén tin 2.

Dua trén hai vén dé can dugc giai quyét, nhu dugc thé hién trén Fig.3, phuong
phép truy cap ngau nhién dugc dé xudt trong mdt phuong 4n cua sang ché duoc thé hién.
Phuong phap c6 thé duge tng dung cho UE ching han nhu thiét bi du cubi 120 dugc
thé hién trén Fig.1. Phuong phap c6 thé bao gdm cac cong doan sau day.

O cong doan S301, ban tin RAR dugc nhén dya trén thong tin nhén dang thu nht,
ban tin RAR bao gdm thong tin nhan dang thir hai.

O cong doan S302, PDCCH duoc gidm sat trong cua sb thoi gian dugc dat san
dua trén thong tin nhan dang tht hai hodc thong tin nhan dang th ba két hop véi thong
tin nhan dang thu hai, PDCCH bi x40 tron thong qua thong tin nhan dang thir hai hodc
thong tin nhan dang thu ba.

Thong qua giai phap k¥ thudt dugc thé hién trén Fig.3, UE ¢6 thé giam sat
PDCCH dua trén thong tin nhan dang thir hai dugc dua vao RAR hodc dua trén thong tin
nhan dang th ba két hop v6i thong tin nhan dang thi hai, va sau khi giai xao trOn thanh
cong PDCCH, ¢6 thé nhan PDSCH duge 1ap lich bsi PDCCH. Do d6, tranh chp ¢6 the
duoc giai quyét khi UE nhan ban tin RAR, quy trinh truy c@p ngau nhién dua trén tranh
chip c6 thé dugc hoan thanh thong qua quy trinh ban tin 2, d6 tré cua quy trinh truy cép
ngau nhién ¢6 thé duoc giam, va hiéu sudt thoi gian clia quy trinh truy cap ngau nhién c6
thé duoc cai thién.

D61 véi giai phap k¥ thuat duge thé hién trén Fig.3, trudc cong doan S301, UE
con dugce yéu ciu gui phén m& dau dén thiét bi mang, vi du nhu, eNB hodc gNB. Do do,
theo mot phuong thtre thuc hién, phuong phap con ¢o thé bao gdm cong doan sau day.

Phin m& diu c6 thé duoc gui trén tai nguyén PRACH dugce tao cAu hinh, va ID
UE ¢6 thé duoc giri trén tai nguyén dudng 1én duoc tao céu hinh.

ID UE thé hién tinh duy nhit ciia UE. Cu thé 13, UE c6 thé bao gdm thong tin bét
ky trong s6: danh tinh thué bao di dong tam thoi (Temporary Mobile Subscriber Identity
- TMSI) tién hoa kién tric hé théng (System Architecture Evolution - SAE) 5G (5G-S-
TMSI); mot phﬁn cta 5G-S-TMSI; C-RNTI; C-RNTI, ky hi¢u nhén dang té bao vat ly
(Physical Cell Identifier - PCI) va ky hiéu nhéan dang didu khién truy cép phuong tién
(Media Access Control Identifier - MAC I) ngén; va ID bét dau lai.

Péi voi ID UE, can luu y rang ID UE ¢6 thé duy nhét phan biét UE, sao cho ¢6
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mbi tuong quan anh xa gitta cac ID. Tuc la, léy C-RNTI lam vi duy, cho cung mdt UE, tat
ca cac ID khac voi C-RNTI ¢6 thé duoc anh xa dén C-RNTIL Déi véi céc ID nay, 5G-S-
TMSI c6 thé duy nhat phan biét UE, nhung d6 dai cia 5G-S-TMSI thudng 1a twong doi
16n. Dé giam do dai ctia 5G-S-TMSIL, UE theo tuy chon ¢6 thé thuong luong véi thiét b
mang dé phan biét duy nhit UE thoéng qua mot phan ctia 5G-S-TMSI. Ngoai ra, thiét bi
mang theo tuy chon cé thé tao cau hinh trudéc mot phﬁn ctia 5G-S-TMSI cho UE dé phan
biét duy nhét UE. ID bét dAu lai c6 thé 1a ID UE théng qua d6 ngit canh UE c6 the 14y lai
duoc thudn tién trong thiét bi mang, va thuong c6 thé duge st dung khi UE dugc chuyén
tir RRC trang thai khong hoat dong sang trang thai duoc két néi RRC.

Theo phuong thirc thyc hién, tai nguyén duong lén duge tao cAu hinh ¢6 thé bao
gdm tai nguyén kénh diéu khién duong 1én vat ly (Physical Uplink Control Channel -
PUCCH) va/hodc tai nguyén kénh dugce chia sé dudng 1én vat ly (Physical Uplink Shared
Channel - PUSCH). C6 thé hiéu ring ID UE, la loai thdng tin diéu khién, c6 thé duoc
truyén thong qua PUCCH. Trong khi d6, PUSCH ¢6 thé dugc sir dung dé truyén khong
chi dit liéu ma con thong tin didu khién. Do d6, ID UE ciing ¢6 thé duoc truyén dén thiét
bi mang thdng qua PUSCH.

D&i voi hai tai nguyén duong 1én dugc tao cAu hinh, can luu ¥ ridng tai nguyén
duong 1én dugc tao cAu hinh c6 mdi twong quan anh xa véi tai nguyén PRACH. Tuc la,
khi UE giri phin mé dAu thong qua tai nguyén PRACH nhét dinh, tai nguyén dudng lén
tuong Gng véi tai nguyén PRACH va dugc tao cAu hinh dé truyén ID UE c6 thé duoc xac
dinh theo mbi tuong quan anh xa.

Pbi voi giai phap k¥ thuat duge thé hién trén Fig.3, thong tin nhan dang thi nhét
theo tiy chon ky hiéu nhan dang tam thoi mang vo6 tuyén truy cdp ngau nhién (Random
Access Radio Network Temporary Identifier - RA-RNTI). UE c6 thé x4c dinh RA-RNTI
dua trén tai nguyén PRACH dé giri phin mod dau, vi du nhu, dya trén tai nguyén mién
thoi gian, tai nguyén mién tAn sé va tai nguyén mién ma.

Déi vai giai phap ky thudt, theo phuong thire thuc hién c6 thé, khi ID UE dugc
truyén 13 C-RNTL, thong tin nhdn dang tht nhét do d6 ¢6 thé bao gdm C-RNTL Trong
truong hop nhu vay, cong doan ban tin RAR dugc nhén dua trén thong tin nhan dang thir
nhét c6 thé bao gém viéc: ban tin RAR dugc nhédn dya trén C-RNTL

Sau khi ban tin RAR duoc nhén thanh cong, ndi dung duoc biéu thi 1a UE d hoan
thanh thanh cong viéc truy cip ngiu nhién. Trong truong hop nhu vay, UE c6 thé khong
tiép tuc gidm sat PDCCH bi x4o tron thong qua thong tin nhén dang thu hai hodc thong
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tin nhan dang tha ba. Do d6, phuong phap con ¢o thé bao gém viéc: sau khi ban tin RAR
dugc nhan, PDCCH bi xdo tron thong qua thong tin nhan dang tht hai hodc thong tin
nhin dang tht ba bi ding duoc giam sat.

Déi voi giai phap k§ thuat duoc thé hién trén Fig.3, do PDCCH bi x40 trdn thong
qua thong tin nhan dang thr hai hodc thong tin nhan dang thi ba két hop voi thong tin
nhan dang tht ba, thong tin nhan dang thir hai cling c6 thé 1a ID duoc tao cdu hinh dé
phén biét duy nhat UE dé giai quyét tranh chap. Duya trén diéu nay, thong tin nhan dang
thtt hai ¢6 thé bao gdm thdng tin bat ky trong s&: 5G-S-TMSI; mét phan ctia 5G-S-
TMSI; C-RNTI; C-RNTL PCI va MAC I ngén; va ID bét déu lai.

C6 thé thiy riang dai tiy chon cta thong tin nhin dang thir hai c6 thé nhat quan
v6i dai tuy chon cua ID UE. UE ¢6 thé duoc phan biét duy nhét thong qua thong tin nay,
vi du nhu UE ¢6 thé duoc phan biét duy nhit thong qua 5G-S-TMSI va C-RNTI, do do,
ndi dung trong thong tin nhan dang thir hai ¢6 thé khong nhit quan v&i ndi dung trong ID
UE duoc gui.

Trong giai phéap k§ thuat duoc thé hién trén Fig.3, cla 36 thoi gian duoc dat san &
cong doan S302 co thé 1a ctra s6 RAR dé giam sat RAR sau khi UE hoan thanh viéc guri
phin m& dau, hoic ciing ¢6 thé 1a ctra s6 thoi gian dugc tao céu hinh boi thiét bi mang.
Noi dung d6 khong dugc mo ta chi tiét trong phuong 4n nay.

PDCCH c6 thé duoc giam sat dua trén thong tin nhin dang thir hai & cong doan
S302. UE ¢6 thé giai x4o tron PDCCH théng qua thong tin nhan dang thir hai hodc thong
tin nhan dang thu ba két hgp véi thong tin nhan dang thtr hai. Do d6, tranh chép c6 thé
duoc giai quyét thong qua cong doan nay. Do dé, S302 cu thé c¢6 thé dugc thuc hién
thong qua céac vi du tiry chon sau day.

Vi du tuy chon thu nhét: cong doan PDCCH duoc giam sat dua trén thong tin
nhan dang tha hai c6 thé bao gdm cic cong doan sau day.

Khi ID UE duoc truyén thong qua tai nguyén dudng lén la C-RNTI va thong tin
nhén dang thtr hai dugc dua vao ban tin RAR la C-RNTI, PDCCH c6 thé duoc giam sat
thong qua C-RNTI hodc mot ID khac két hop véi C-RNTI. DPép lai viec PDCCH duoc do
tim thanh c6ng, ndi dung cé thé dugc xé4c dinh 1a tranh chép duogc giai quyét.

Vi du nhu, cu thé 13, thiét bi mang thudng c6 thé x40 trén PDCCH thong qua C-
RNTI hodc mot ID khac két hop véi C-RNTL Khi ID UE duoc gii boi UE trén tai
nguyén duong lén duoc tao cAu hinh 1a C-RNTI, thiét bi mang co thé x40 tron PDCCH
truc tiép théng qua C-RNTI, sao cho, khi UE giai xdo trén thanh cong PDCCH thong
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qua C-RNTL ndi dung c6 thé duge biéu thi 12 tranh chép dugc giai quyét.

Vi du tiy chon tht hai: cong doan PDCCH duoc gidm sét dya trén thong tin nhan
dang thu hai c6 thé bao gdm cac cong doan sau day.

Khi ID UE duoc truyén thong qua tai nguyén dudng 1én 1a ID khic véi C-RNTI
va thong tin nhan dang tht hai dugce dua vao ban tin RAR la C-RNTI, PDCCH c6 thé
duoc gidm sat thong qua C-RNTI hodc ID khac da néu két hop voi C-RNTL Dép lai viée
PDCCH duoc do tim thanh cdng va ID trong CCCH SDU dugc truyén boi PDSCH duoc
lap lich boi PDCCH duge do tim nhat quan v6i ID UE dugc truyén thong qua tai nguyén
duong 1€n, ndi dung co thé duoc xéac dinh 1a tranh chép dugc giai quyét.

Trong vi du tiy chon tht hai, ID UE duoc gt boi UE trén tai nguyén duong lén
duoc tao cAu hinh khong phai la C-RNTI ma 13, vi du nhu, 5G-S-TMSI hodc mot phén
cua 5G-S-TMSI. Tuy nhién, thiét bi mang x4o tron PDCCH thong qua C-RNTI hodc mot
ID khac két hop vdi C-RNTI, sao cho thong tin nhan dang thir hai duoc dua vao ban tin
RAR 13 C-RNTI hodc mét ID khac da néu két hop véi C-RNTI. Trong truong hop nhu
vay, UE cé thé giam sat PDCCH dya trén thong tin nhan dang thi hai, tire 1a, C-RNTI
hodc mdt ID khac da néu két hop véi C-RNTL Trong truong hop ma PDCCH duoc do
tim thanh cong, PDSCH c¢o thé duoc 1ap lich dua trén PDCCH. Pép lai viéc xdc dinh
rang ID trong CCCH SDU dugc truyén boi PDSCH nhit quéan v6i ID UE dugc gii thong
qua tai nguyén duong lén duoc tao cAu hinh, UE ¢6 thé xac dinh ré‘mg tranh chép duoc
giai quyét.

Cu thé 13, "nhit quan" c6 thé bao gbém hai ¥ nghia. Thir nhit, "nhit quan" c6 thé
dwoc biéu hién 1a ID do trong CCCH SDU duge truyén boi PDSCH 1a hoan toan nhét
quén v6i ID UE duge gii thong qua tai nguyén duong lén duogc tao cAu hinh. Thi hai,
"nhat quan" co thé duoc coi la nhét quan & muc do cu thé, cu thé 1a "duoc cho 1a nhét
quan", cu thé 13, khi N bit tht nhat, vi du nhu, 48 bit, trong CCCH SDU dugc truyén boi
PDSCH gibng véi N bit thi nhét duoc truyén trén tai nguyén duong 1én, ndi dung c6 thé
duoc xac dinh 1a hai ddi tuong nay 1a "nhét quén".

Vi du tiry chon thi ba: cong doan PDCCH duoc gidm séat dya trén thong tin nhén
dang tht ba két hop voi thong tin nhan dang tht hai c6 thé bao gém cic cong doan sau
day.

Khi ID UE dugc truyén théng qua tai nguyén duong 1én 1a ID khac voi C-RNTI
va thong tin nhan dang tht hai dugc dua vao ban tin RAR duoc khop véi ID khéc da

néu, ndi dung c¢6 thé duge xdc dinh 1a tranh chdp dugc giai quyét, va PDCCH ¢6 thé
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dugc gidm sat dua trén C-RNTI trong mdi twong quan dnh xa v6i thong tin nhan dang
thr hai.

Trong vi du tiy chon tht ba, ID UE dugc giri boi UE trén tai nguyén duong 1én
dugc tao cdu hinh khong phai 1a C-RNTI ma la, vi du nhu, 5G-S-TMSI. Tuy nhién,
thong tin nhan dang thit hai dugc dua vao ban tin RAR 1a mét ID khac dugc khop véi
5G-S-TMSL, vi du nhu, mot phan ctia SG-S-TMSL Trong trudng hop nhu vay, UE c6 thé
xAc dinh rang tranh chdp dugc giai quyét. UE c6 thé thu duge C-RNTI trong mdi tuong
quan anh xa vo1 mot phén cua 5G-S-TMSI, nho dé tiép tuc giam sat PDCCH dua trén C-
RNTL Cén luu y ring mdi twong quan anh xa c6 thé duoc coi 1a mdi twong quan lién
quan gén hon dic biét. Mbi quan h¢ anh xa co thé duoc tao cdu hinh cho UE trudc béi
thiét bi mang hoic ciing c6 thé duoc xéac dinh theo quy tac duoc dinh rd trong giao thuc
hién co.

Déi voi giai phap k¥ thuat duoc thé hién trén Fig.3, can luu y rang, trong trudng
hop ma UE khong thé gidm sat PDCCH trong cua s6 thoi gian dugc dit sdn, ndi dung
duoc biéu thi 1a tranh chip khong duge gidi quyét. Do d6, UE c6 thé thyc hién lai viée
truy cap ngau nhién dén thiét bi mang.

Thong qua phuong phép truy cép ngau nhién, c6 thé thay rang UE, sau khi hoan
thanh viéc g phin mo dau, c6 thé giam sat PDCCH duya trén thong tin nhan dang thlr
hai trong RAR dé x4c dinh xem ligu tranh chép duoc giai quyét hay chua. Tranh chép
khong can duoc giai quyét bing cach gli ban tin RRC dén thiét bj mang va sau d6 nhan
ban tin giai quyét tranh chip dugc phan hdi boi thiét bi mang dép lai tin hiéu RRC, nhu
duoc thuc hién trong quy trinh truy cép ngau nhién ban tin 4. Do do, quy trinh truy cép
ngau nhién dya trén tranh chép c6 thé duge hoan thanh théng qua quy trinh ban tin 2, do
tré cua quy trinh truy cdp ngiu nhién co thé duoc gidm, va hi¢u suit thoi gian ctia quy
trinh truy cap ngau nhién c6 thé duoc cai thién.

Dua trén cung mdt khai niém Ung dung cla giai phéap k¥ thudt néu trén, nhu dugc
thé hién trén Fig.4, phuong phép truy cép ngau nhién duge dé xuat trong mot phuong &n
cua sang ché dugc thé hién. Phuong phap c6 thé duoc tmg dung cho thiét bi mang chang
han nhu eNB hodc gNB dugc thé hién trén Fig.1. Phuong phép c6 thé bao gdm cac cong
doan sau day.

O cong doan S401, ban tin RAR bi x40 tron thong qua théng tin nhan dang thu
nhét va dugc gui dén UE, ban tin RAR bao gbm thong tin nhan dang thi hai.

O cong doan S402, PDCCH can duoc glri bi xdo tron dua trén thong tin nhén
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dang thtr hai hodc théng tin nhan dang thir ba két hop v6i thong tin nhén dang thir hai.

(3 cong doan $403, PDCCH bi x40 tron duge guri dén UE.

Cin luu ¥ ring, d6i v6i giai phap k§ thudt dugc thé hién trén Fig.4, thiét bi mang
c6 thé giri PDCCH bi x40 tron dén UE. Khi UE c6 thé x4o tron thanh cong PDCCH dua
trén thong tin nhan dang tha hai hodc thong tin nhan dang thi ba, ndi dung duoc biéu thi
1a tranh chép truy cap dua trén tranh chap duogc giai quyét. Theo d6, quy trinh truy cép
ngau nhién dua trén tranh chép c6 thé duoc hoan thanh thong qua quy trinh ban tin 2, d6
tré ctia quy trinh truy cdp ngu nhién c6 thé dugc giam, va hiéu suat thoi gian cia quy
trinh truy cap ngau nhién c6 thé dugc cai thién.

Dbi voi giai phap k§ thuat duge thé hién trén Fig.4, theo phuong thic thuc hién
c6 thé, trude cong doan S401, phuong phap con co thé bao gdm cong doan sau day.

Phin m& dAu duge giti bdi UE c6 thé duge nhan, va ID UE ¢6 thé duoc nhén trén
tai nguyén duong 1én dugc tao cAu hinh.

ID UE ¢6 thé dugc tao cAu hinh d& thé hién tinh duy nhét cia UE. Cu thé 1a, ID
UE ¢6 thé bao gdm thong tin bét ky trong s6: SG-S-TMSL; mot phan ctia 5G-S-TMSI; C-
RNTI; C-RNTL PCI va MAC I ngén; va ID bit dau lai.

D6i voi ID UE, cin luu y ring ID UE ¢6 thé duy nhét phan biét UE, sao cho ¢
mdi twong quan 4nh xa gitta mdi ID. Tuc 1a, 14y C-RNTI lam vi dy, cho cung mét UE, tAt
c4 cac ID khac voi C-RNTI ¢6 thé duoc anh xa dén C-RNTL

Theo phuong thire thuc hién, tai nguyén duong 1én dugce tao céu hinh ¢6 thé bao
gdm tai nguyén PUCCH va/hodc tai nguyén PUSCH. Ngoai ra, tai nguyén dudng 1én
duoc tao cdu hinh ¢6 mdi twong quan anh xa v6i tai nguyén PRACH. Tuc Ia, khi UE gui
phan mo dau thong qua tai nguyén PRACH nhét dinh, tai nguyén dudng 1én tuong tmg
v4i tai nguyén PRACH va duoc tao cAu hinh dé truyén ID UE ¢6 thé duoc xac dinh theo
mdi tuong quan dnh xa.

Déi voi giai phap k§ thudt duoc thé hién trén Fig.4, thong tin nhén dang thi nhat
theo tuy chon la RA-RNTI.

Déi v6i giai phép k§ thudt duge thé hién trén Fig.4, do PDCCH bi xdo tron thong
qua thong tin nhan dang thi hai hodc thdng tin nhén dang thtr ba két hop véi thong tin
nhan dang thir ba, thong tin nhan dang thi hai cling c6 thé 1a ID duoc tao cdu hinh dé
phan biét duy nhat UE dé giai quyét tranh chép. Dua trén diéu nay, thong tin nhan dang
thr hai ¢6 thé bao gdm thong tin bat ky trong s: SG-S-TMSL; mot phan cta 5G-S-
TMSI: C-RNTI; C-RNTL PCI va MAC I ngén; va ID bat dau lai.
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C6 thé thay rang dai tiy chon cta thong tin nhén dang thir hai nhét quan véi dai
tuy chon cua ID UE. Do UE ¢6 thé duoc phan biét duy nhét thong qua thong tin nay, vi
du nhu UE co6 thé duoc phan biét duy nhét thong qua 5G-S-TMSI va C-RNTL ndi dung
trong thong tin nhan dang thir hai ¢ thé khong nhat quan v&i ndi dung trong ID UE duoc
gui.

D&i véi giai phap kg thuat duge thé hién trén Fig.4, can luu y rang, sau khi
PDCCH bi xéo tron dugc giri dén UE, UE ¢ thé giai xdo tron PDCCH thong qua thong
tin nhan dang thir hai hodc théng tin nhan dang thi ba két hop v6i thong tin nhan dang
thir hai, nh d6 giai quyét tranh chip. Do d6, cong doan S402 1a PDCCH can duoc gui b
x40 tron dua trén thong tin nhan dang tht hai hodc thong tin nhan dang thu ba két hop
vOi thong tin nhan dang tht hai ¢ thé duoc thuc hién thong qua cac vi du tiy chon sau
day.

Vi du tity chon thir nhét

Cong doan PDCCH can duoc gl bi x40 tron dya trén thong tin nhan dang thir hai
hodc thong tin nhan dang thtr ba két hop voi thong tin nhan dang thir hai c6 thé bao goém
cong doan sau day.

Khi ID UE dugc truyén théng qua tai nguyén duong lén 1a C-RNTI va thong tin
nhan dang thir hai dugc dua vao ban tin RAR la C-RNTIL, PDCCH can duge gl bi xdo
tron thong qua C-RNTT hodc mdt ID khéc két hop véi C-RNTL

Vi du tiy chon thtr hai

Cong doan PDCCH can duoc giri bi x40 tron dya trén thong tin nhan dang thi hai
hodc thong tin nhan dang thir ba két hop voi thong tin nhan dang thir hai c6 thé bao gdm
cong doan sau day.

Khi ID UE dugc truyén thong qua tai nguyén dudng 1én 1a ID khac voi C-RNTI
va thong tin nhan dang tht hai dugce dua vao ban tin RAR 1a C-RNTI, PDCCH cén duoc
giri bi x4o tron thong qua C-RNTI hogc ID khac da néu két hop véi C-RNTIL.

Vi du tuy chon thtr ba

Cong doan PDCCH can duogc gl bi x40 trdn dya trén thong tin nhan dang tha hai
ho#c théng tin nhén dang thr ba két hop véi thong tin nhéan dang thi hai co thé bao gém
cong doan sau day.

Khi ID UE dugc truyén thong qua tai nguyén duong 1én la ID khac véi C-RNTI
va thong tin nhan dang thtr hai dugc dua vao ban tin RAR duoc khop véi ID khac da
néu, PDCCH can duoc gui bi x4o tron thong qua C-RNTI trong mdi twong quan anh xa
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vGi thong tin nhan dang thi hai.

C6 thé hiu rang, trong giai phap ky thuat, ba vi du tuy chon twong ung véi céc vi
du tuy chon trong giai phap k¥ thuat duoc thé hién trén Fig.3 va s& khong dugc mo ta cu
thé.

D4&i voi giai phép ky thuat dugc thé hién trén Fig.4, theo phuong thitc thuc hién
¢6 thé, trong truong hop ma thiét bi mang khong nhan bit ky phan hoi nao tir UE cho
viéc giam sat PDCCH trong clra s6 thoi gian duge dat san, ndi dung c6 thé duoc xac dinh
la tranh chép khong duoc giai quyét. Trong trudng hop nhu vay, thiét bi mang c6 thé
thuc hién lai viéc truy cdp ngdu nhién dén UE.

Thong qua phuong phap truy cip ngdu nhién, c6 thé thdy ring thiét bi mang c6
thé x40 tron PDCCH duya trén thong tin nhan dang thi hai trong RAR cho phép UE ¢6
thé giam sat PDCCH duya trén thong tin nhan dang tht hai dé xac dinh xem liéu tranh
chip duoc giai quyét hay chua. Tranh chip khong can dugc gidi quyét bang cach glri ban
tin RRC dén thiét bi mang va sau d6 nhan ban tin giai quyét tranh chép dugc phan hoi
b&i thiét bi mang dép lai tin higu RRC, nhu dugc thyc hién trong quy trinh truy cép ngau
nhién ban tin 4. Theo d6, quy trinh truy cdp ngiu nhién dua trén tranh chép co thé duogc
hoan thanh théng qua quy trinh ban tin 2, d tr& clia quy trinh truy cap nghu nhién c6 thé
duoc giam, va hiéu suat thoi gian ctia quy trinh truy cap ngiu nhién c6 thé duge cai
thién.

Dua trén cung mot khai niém tng dung cua cac giai phap k§ thudt néu trén, nhu
duoc thé hién trén Fig.5, phuong phép truy cép ngau nhién cu thé duoc dé xudt trong mot
phuong an cua sang ché duoc thé hién. Quy trinh c6 thé duge ting dung cho UE va tram
gbc ching han nhu gNB hodc eNB. Quy trinh c6 thé bao gdm céc cong doan sau day.

O cong doan S501, UE gt phén mé& dau trén tai nguyén PRACH dugce tao cdu
hinh va gtri ID UE trén tai nguyén PUCCH va/hodc tai nguyén PUSCH dugc tao chu
hinh.

Cén lyu ¥ ring, trong giai phap k¥ thudt, tai nguyén PUCCH va/hodc tai nguyén
PUSCH dugc tao ciu hinh ¢6 thé tuong mg véi tai nguyén PRACH duoc tao c4u hinh.
Tt 13, khi UE giri phdn m& ddu thong qua tai nguyén PRACH nhat dinh, tai nguyén
duong 1én tuong tng vai tai nguyén PRACH va dugce tao chu hinh dé truyén ID UE ¢6
thé duoc xé4c dinh theo mbi trong quan anh xa.

ID UE ¢6 thé thé hién tinh duy nhét cia UE. Cu thé 13, ID UE c6 thé bao gdm
thong tin bat ky trong s6: 5G-S-TMSI; mot phan cua 5G-S-TMSI; C-RNTI; C-RNTL

15

15/31



49057

PCI va MAC T ngén; va ID bét du lai. Pi voi ID UE, cin luu y réng ID UE c6 thé duy
nhét phan biét UE, sao cho ¢6 mdi tuong quan anh xa gifta cac ID. Tc 1, 14y C-RNTI
lam vi dy, cho cling mét UE, tht ca céc ID khéc voi C-RNTI ¢6 thé duge anh xa dén C-
RNTL

0 cong doan S502, tram géc, sau khi nhan phén mé dau, xac dinh thong tin nhan
dang tht hai dugc tao cAu hinh dé x40 trén PDCCH theo ID UE va bao gém thong tin
nhan dang tht hai thanh ban tin RAR bi x40 tron thong qua RA-RNTL

Cén luu y réng, sau khi tram géc xac dinh thong tin nhdn dang tht hai duoc tao
chu hinh dé xé4o tron PDCCH, tranh chép c6 thé duoc giai quyét. Thong tin nhan dang
thtr hai c6 thé duge xac dinh boi ID UE, sao cho thong tin nhan dang tht hai c6 thé bao
odm thong tin bat ky trong s6: 5G-S-TMSI; mot phan cta SG-S-TMSI; C-RNTIL; C-
RNTL PCI va MAC I ngén; va ID bt dau lai.

C6 thé thdy ring dai tiy chon ctia thong tin nhin dang tht hai nhat quén voi dai
tiy chon ctua ID UE. UE c6 thé dugc phan biét duy nhét thong qua thong tin nay, vi du
nhu UE ¢6 thé duge phén biét duy nhét thong qua SG-S-TMSI va C-RNTI. Duya trén tinh
duy nhit ding dé phan biét ctia UE, ndi dung trong thong tin nhan dang thi hai theo tly
chon ¢6 thé khong nhat quan véi noi dung trong ID UE dugce gui boi UE.

O cong doan S503, tram gbc giri ban tin RAR bi xdo tron thong qua RA-RNTI
dén UE.

Thong diép RAR c6 thé bao gém thong tin nhan dang thi hai.

O cong doan S504, tram gbc x4o tron PDCCH can duoc gl thong qua thong tin
nhan dang thit hai hoac théng tin nhan dang tht ba két hop vai thong tin nhan dang tha
hai.

S504 c6 thé duoc thuc hién thong qua cac vi du sau day.

Vi du thir nhét

Khi ID UE duogc truyén thong qua tai nguyén dudng lén 1a C-RNTI va thong tin
nhan dang tht hai duge dua vao ban tin RAR la C-RNTI, PDCCH can duoc gl bi x40
tron thong qua C-RNTI hodc mot ID khac két hop voi C-RNTI.

Vi du thir hai

Khi ID UE duogc truyén thong qua tai nguyén dudng lén 1a ID khac véi C-RNTI
va thong tin nhan dang tht hai dugc dua vao ban tin RAR 1a C-RNTI, PDCCH can duoc
glri bi x40 tron thong qua C-RNTI hodc ID khac di néu két hop véi C-RNTTL.

Vi du thir ba
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Khi ID UE dugc truyén thong qua tai nguyén duong 1én 1a ID khac voi C-RNTI
va théng tin nhan dang thir hai dugc du‘a vao ban tin RAR dugc khdp voi ID khéc da
néu, PDCCH cin dugc gui bi x4o tron thong qua C-RNTI trong mdi tvong quan 4nh xa
v61 thong tin nhan dang thir hai.

O cong doan S505, tram gbe giri PDCCH bi x40 tron dén UE.

O cong doan S506, UE nhén ban tin RAR theo RA-RNTI va thu dugc théng tin
nhan dang th hai.

O c6ng doan S507, UE giam sat PDCCH dua trén thong tin nhén dang thir hai.

Cén Iuu ¥ rang UE c6 thé giam sat PDCCH trong cira sb thoi gian dugc dit sén.
Ctra s thoi gian duge dat san c6 thé 1a cra s6 RAR dé giam sat RAR sau khi UE hoan
- thanh viéc gui phén mé dau hodc ciing ¢6 thé 1a cira s6 thoi gian duogc tao cAu hinh boi
tram géc.

Tuong Umg véi ba vi du cia cong doan S504, cong doan S507 cling ¢ thé duoc
thuc hién thong qua ba vi du tuong ung.

Vi du thit nhat

Khi ID UE duoc truyén thong qua tai nguyén duong 1én 1a C-RNTI va théng tin
nhan dang thtt hai dugc dua vao ban tin RAR la C-RNTIL, PDCCH duoc gidm sat thong
qua C-RNTI hoic mét ID khac két hop véi C-RNTL

Dép lai viéc PDCCH duoc do tim thanh cong, ndi dung co thé duoc xé4c dinh 1a
tranh chip duoc giai quyét.

Vi du th hai

Khi ID UE dugc truyén théng qua tai nguyén dudng 1én 1a ID khac voi C-RNTI
va thong tin nhan dang tht hai dugc dua vao ban tin RAR la C-RNTI, PDCCH duoc
giam séat thong qua C-RNTT hodc ID khac da néu két hop véi C-RNTL

Dap lai viec PDCCH dugc do tim thanh céng va ID trong CCCH SDU dugc
truyén boi PDSCH duoc 1ap lich boi PDCCH duge do tim nhat quan véi ID UE dugce
truyén thong qua tai nguyén dudong lén, ndi dung cé thé duoc x4c dinh la tranh chép
duoc giai quyét.

Vi dy tht ba

Khi ID UE dugec truyén thong qua tai nguyén duong 1én 1a ID khac voi C-RNTI
va thong tin nhan dang tht hai duoc dua vao ban tin RAR duogc khop véi ID khac da
néu, ndi dung dugc xac dinh la tranh chép duoc giai quyét, va PDCCH duoc gidm sat
dua trén C-RNTI mdi twong quan dnh xa voi thong tin nhén dang thir hai.

17

17/31



49057

Cén luu y ring, dbi voi UE, trong truong hop ma UE khong thé giam sat PDCCH
trong ctra sb thoi gian duoc dat sin, ndi dung dugc biéu thi la tranh chap khong duoc giai
quyét. Do d6, UE ¢6 thé thuc hién lai viéc truy cap ngau nhién dén tram géc.

D61 voi tram gde, trong truong hop ma tram gde khong nhan bit ki phan hoi nao
tir UE cho viéc giam sat PDCCH trong ctra s6 thoi gian duoc dit san, ndi dung cé thé
duoc xac dinh 1 tranh chip khong duogc giai quyét. Trong trudong hop nhu vay, tram gbe
¢6 thé thuc hién lai viéc truy cap ngau nhién dén UE.

Thong qua quy trinh truy cdp ngiu nhién cu thé dugc dé xudt trong giai phap k¥
thuat, UE, sau khi hoan thanh viéc gt phin m& dau, c6 thé giam sat PDCCH dua trén
thong tin nhan dang thi hai trong RAR dé xac dinh xem liéu tranh chép dugc giai quyét
hay chua. Tranh chdp khong cin dugc giai quyét bang cach gii ban tin RRC dén tram
gbc va sau d6 nhan ban tin giai quyét tranh chip duoc phan hdi boi tram gde dép lai tin
hiéu RRC, chéng han nhu duoc thuc hién trong quy trinh truy cip ngiu nhién ban tin 4.
Theo do, quy trinh truy cdp ngau nhién dua trén tranh chip c6 thé dugce hoan thanh thong
qua quy trinh ban tin 2, d tré clia quy trinh truy cép ngiu nhién c6 thé duoc giam, va
hiéu sut thoi gian cta quy trinh truy cdp ngiu nhién c6 thé dugc cai thién.

Dua trén cung mot khai niém ng dung cua cac giai phép k¥ thuat duoc thé hién
trén Fig.3 dén Fig.5, cdu tao ctia UE 60 dugc dé xuit trong mot phuong 4n cla sang ché
duoc thé hién trén Fig.6 c¢6 thé bao gdm phin nhan thi nhit 601 va phan gidm sat 602.

Phan nhén tht nhit 601 duoc tao ciu hinh dé nhan ban tin RAR dua trén thong tin
nhan dang thr nhit, ban tin RAR bao gdm thong tin nhan dang thir hai.

Phén giam sat 602 duoc tao cdu hinh dé theo doi PDCCH trong cira s6 thoi gian
duoc dit san dua trén thong tin nhan dang thir hai hodc thong tin nhan dang tha ba két
hop véi thong tin nhin dang thir hai, PDCCH bi xéo tron thong qua thong tin nhan dang
thar hai hoac thong tin nhén dang tht ba.

Dua trén UE 60 duoc thé hién trén Fig.6, theo phuong thtc thuc hién c6 thé, nhu
duoc thé hién trén Fig.7, phén gui thtr nhét 603 con c6 thé bao gém va dugce tao cdu hinh
dé giri phan mo dau trén tai nguyén PRACH duoc tao c4u hinh va gtri ID UE trén tai
nguyén duong lén dugc tao céu hinh.

Theo phuong thuc thuc hién, theo tuy chon, ID UE ¢o thé bao gém thong tin bt
ky trong s&: 5G-S-TMSI; mot phan cta 5G-S-TMSI; C-RNTI; C-RNTL, PCI va MAC 1
ngén; va ID bit dau lai.

Theo phuong thic thuc hién, theo tiy chon, tai nguyén dudng lén duoc tao cAu
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hinh ¢6 thé bao gdm tai nguyén PUCCH va/hodc tai nguyén PUSCH.

Theo phuong thirc thuc hién, theo tiy chon, tai nguyén duong lén dugc tao cAu
hinh ¢6 méi twong quan 4nh xa véi tai nguyén PRACH.

Dua trén UE 60 duogc thé hién trén Fig.6, theo phuong thirc thuc hién ¢ thé,
thong tin nhan dang thir nhét c6 thé bao gdm RA-RNTL

Dua trén UE 60, dép lai vide ID UE la C-RNTI, phan nhan thtt nhat 602 duoc tao
cAu hinh dé nhan ban tin RAR dua trén C-RNTL

Dua trén diéu nay, phﬁn giam sat 602 con dugc tao cAu hinh dé, sau khi phﬁn nhén
thtr nhit 601 nhan ban tin RAR, ngimg gidm sat PDCCH bi x40 tron thong qua thong tin
nhén dang thr hai hodc thdng tin nhan dang thir ba.

Dua trén UE 60 duogc thé hién trén Fig.6, theo phuong thic thuc hién c6 thé,
thong tin nhan dang thr hai bao ¢0m thong tin bét ky trong s&: 5G-S-TMSI; mdt phan
cta 5G-S-TMST; C-RNTI; C-RNTIL, PCI va MAC I ngén; va ID bt déu lai.

Theo phuong thirc thuc hién, theo tity chon, c¢6 kha nang la ndi dung trong thong
tin nhan dang tha hai khong nhat quan véi ndi dung trong ID UE.

Dua trén UE 60 duoc thé hién trén Fig.6, theo phuong thitc thuc hién c6 thé, clra
s6 thoi gian duoc dat s&n ¢6 thé bao gém ctra s6 RAR dé gidm sat ban tin RAR hodc cua
s6 thoi gian duoc tao céu hinh boi thiét bi mang.

Dua trén giai phap, phan giam sat 602 dugc tao cAu hinh dé, khi ID UE dugc
truyén thong qua tai nguyén dudng 1én 1a C-RNTI va thong tin nhén dang tht hai dugc
dua vao ban tin RAR 1a C-RNTI, giam sat PDCCH théng qua C-RNTT hodc mot ID khac
két hop v6i C-RNTIL, va dap lai viéc PDCCH dugc do tim thanh cong, xac dinh ring
tranh chép duoc giai quyét.

Dua trén giai phap, phén giam sat 602 dugc tao cAu hinh dé, khi ID UE duogc
truyén thong qua tai nguyén dudng 1én 1a ID khac véi C-RNTI va thong tin nhan dang
tht hai duoc dua vao ban tin RAR 1a C-RNTI, giam sat PDCCH thong qua C-RNTI hoéc
ID khéc da néu két hop v6i C-RNTI, va dap lai viéc PDCCH duoc do tim thanh cong va
ID trong CCCH SDU duge truyén boi PDSCH duge 1ap lich bsi PDCCH nhat quan voi
ID UE duoc truyén thong qua tai nguyén duong 1én, x4c dinh rang tranh chép dugc giai
quyét.

Dua trén giai phap, phan gidm sat 602 dugc tao c4u hinh dé, khi ID UE duoc
truyén thong qua tai nguyén dudng 1én la ID khic véi C-RNTI va thong tin nhén dang
thtt hai duoc dua vao ban tin RAR dugce khdp véi ID khéc da néu, xac dinh réng tranh
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chap dugc giai quyét va giam sat PDCCH dya trén C-RNTI trong méi twong quan 4nh xa
vGi thong tin nhdn dang tht hai.

C6 thé hiéu rang, theo phuong 4n, “phan” c6 thé 1a mot phén ctia mach, mot phan
ctia bd xtr 1y, mot phan cua chuong trinh hogdc phan mém va ddi twong twong tu. “Phan”
cﬁﬁg ¢6 thé 1a bd phan, hodc cling co thé 1 1a mddun va khong modun.

Ngoai ra, mdi thanh phin theo phuong 4n c6 thé duoc tich hop vao bo phén xur 1y.
MB3i b6 phan ciing ¢6 thé tn tai doc lap. Hai hodc nhiéu hon hai bd phén cfing ¢6 thé
duoc tich hop vao mot by phan. Bd phan dugc tich hop ¢ thé duoc thuc hién dudi dang
phﬁn ctng hodc cling ¢o6 thé duoc thuc hién dudi dang médun chic nang phén mém.

Khi duoc thuc hién dudi dang moédun chirc nang ph'?ln mém va dugc bao hoic
duoc st dung khong phai la san phém doc 1ap, bd phan duoc tich hop co6 thé duoc luu trix
theo phuong tién luu trit doc dugc béng may tinh. Dya trén cach hiéu nhu vay, gidi phap
k§ thudt ctia phuong an vé co ban hodc cac phan déng gép cho giai phap k¥ thuét thong
thuong hodc tit ca hodc mot phan ctia giai phéap k¥ thuét co thé duoc thé hién dudi dang
san pham phan mém. San phdm phan mém mdy tinh co thé dugc luu trit trong phuong
tién luu trit, bao gém nhiéu lénh duoc tao ciu hinh dé cho phép thiét bi may tinh (c6 thé
2 may tinh ca nhan, méy chi, thiét bi mang hodc thiét bi twong tu) hodc b xi ly dé thyc
hién tAt ca hodc mot phan cia céc cong doan ctia phuong phap theo phuong an. Phuong
tién luu trir c6 thé bao gdém: cac phuong tién khic nhau c6 kha ning luu trlt cac ma
chuong trinh ching han nhu dia U, dia cing di dong, b nh6 chi doc (Read-Only
Memory - ROM), b nh¢ truy cap ngau nhién (Random Access Memory - RAM), dia tir
hodc dia quang.

Do d6, mot sb phuong 4n dé xuét phuong tién luu trt may tinh luu trit chuong
trinh cho viéc truy cdp ngiu nhién, chuong trinh cho viée truy cép ngau nhién dugc thuc
hién boi it nhat mot b xir 1y dé thuc hién cac cong doan cua phuong phap truy cap ngau
nhién dugc thé hién trén Fig.3.

Dua trén UE 60 va phuong tién luu trit may tinh, két cAu phan cimg cu thé ctia UE
60 duoc dé xudt theo phuong dn cta sang ché duoc thé hién trén Fig.8, va c6 thé bao
obm giao dién mang thir nhdt 801, bo nhé thir nhat 802 va bo xir ly thtr nhat 803. Moi
thanh phan duoc ghép néi v6i nhau thong qua hé thong buyt 804. Co thé hiéu ring hé
thng buyt 804 dugc tao c4u hinh dé thuc hién viée truyén thong két ndi gitta cac thanh
phan nay. Hé théng buyt 804 c6 thé bao gdm buyt dit liéu va con bao gbm buyt phan

phdi dién 4p, buyt diéu khién va buyt tin hiéu trang thai. Tuy nhién, dé mo ta rd rang, cac

20

20/31



49057

buyt khac nhau trén Fig.8 duoc danh déu 1 hé théng buyt 804. Giao dién mang thir nhét
801 duoc tao cdu hinh dé nhan va glri tin hiéu trong qu4 trinh nhén va guri thong tin tlr va
dén phan tir mang bén ngoai khéc.

B6 nhd thir nhat 802 duoc tao cAu hinh dé luu trit chuong trinh mdy tinh c6 kha
nang chay trong b xu ly thir nhat 803.

B6 xu ly tha nhét 803 duoc tao cdu hinh dé chay chuong trinh may tinh dé thuc
hién cac cdng doan cua nhén ban tin RAR dya trén thong tin nhén dang thir nhét, ban tin
RAR chira thong tin nhin dang tht hai, va giam sat PDCCH trong ctra s6 thoi gian duge
dit sdn dua trén thong tin nhan dang tha hai hodc thong tin nhan dang thr ba két hop voi
thong tin nhan dang thit hai. PDCCH c¢6 thé bi xdo tron thong qua thong tin nhén dang
tha hai hodc thong tin nhan dang thr ba.

C6 thé hiu ring bd nh thir nhét 802 theo phuong 4n cta séng ché c6 thé la bd
nhé kha bién hodic bo nhé bit kha bién, hodc c6 thé bao gdm ca bo nhé kha bién va bo
nhé bit kha bién. B6 nhd bt kha bién co thé 1a ROM, ROM lap trinh duoc
(Programmable ROM - PROM), PROM x6a dugc (Erasable PROM - EPROM), EPROM
bing dién (Electrically EPROM - EEPROM) hodc bd nh¢ cuc nhanh. B nhé kha bién
6 thé 1a RAM, va duoc st dung lam cac nhé tdc dd cao bén ngoai. Noi dung dugc md ta
dé 1am vi du ma khong nhdm gidi han 1a cdc RAM & cac dang khac nhau co6 thé duoc
chon, ching han nhu RAM tinh (Static RAM - SRAM), RAM dong (Dynamic RAM -
DRAM), DRAM ddng bé (Synchronous DRAM - SDRAM), SDRAM téc do dit liéu gp
d6i (Double Data Rate SDRAM - DDRSDRAM), SDRAM néng cao (Enhanced
SDRAM - ESDRAM), DRAM lién két déng bd (Synchlink DRAM - SLDRAM) va
RAM rambus truc tiép (Direct Rambus RAM - DRRAM). Cén luu ¥ réng bd nhé thir
nhat 802 va hé thdng va phuong phap duoc md ta trong ban mo ta sang ché nay nhim
bao gdbm, nhung khong gi¢i han ¢, cac bd nhé thude cac loai nay va bat ky loai thich hop
nao khac.

Bo xtt ly thir nhat 803 ¢6 thé 14 chip mach tich hgp ¢6 kha nang xir ly tin hiéu.
Trong qué trinh thuc hién, mdi cong doan cua phuong phap 6 thé duoc hoan thanh béi
mach 16gic tich hop cua phén cing trong bd xtr ly thir nhat 803 hodc 1énh dudi dang
phin mém. B xi Iy thi nhit 803 ¢6 thé 1a bd xir Iy van nang, bd xt 1y tin hi¢u k¥ thuat
sd (Digital Signal Processor - DSP), mach tich hop chuyén dung (Application Specific
Integrated Circuit - ASIC), mang cdng lap trinh dugc dang trudng (Field Programmable
Gate Array - FPGA) hodc mot thiét bi 16gic lap trinh duge (Programmable Logic Device
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- PLD) khéc, cdng roi rac hodc thiét bi 16gic tranzito va bd phan phan cimg riéng biét.
Mbi phuong phép, cong doan va so dd khéi 16gic duge boc 1§ theo cac phuong an cia
sang ché ¢6 thé duoc thuc hién hodc duoc thi hanh. Bo x{ ly van nang cé thé 1a bd vi xur
ly hodc bd xu ly cling cé thé 1a bat ky bo xtr ly thong thuong nao va bo phén twong tu.
Céc cong doan cta phuong phap duoc boc 10 két hop voi cac phuong é4n cla sang ché ¢6
thé dugc thé hién truc tiép dé duge thuc hién va hoan thanh bai bo xir ly gidi ma phan
cing hodc dugc thuc hién va hoan thanh bdi sy két hop cta cac mddun phﬁn cung va
phan mém trong bd xur ly giai ma. Modun phan mém c6 thé duoc bo tri trong phuong
tién luu trit hoan thién trong linh vuc nay chéng han nhu RAM, bd nhé cuc nhanh,
ROM, PROM hodc EEPROM va thanh ghi. Phuong tién luu trlt duoc b tri trong bd nhd
thir nhét 802. BO x& 1y thtr nhét 803 ¢6 thé doc thong tin tir bd nhé thit nhat 802 va hoan
thanh cac cong doan cuia phuong phap két hop voi phan cimeg.

C6 thé hidu ring cac phuong an nay dugc md ta trong ban mé ta co thé duogc thuc
hién boi phin cimg, phin mém, phan sun, phan trung gian, vi ma hodc su két hop cta
chung. Trong truong hop thuc hién bang phén ctng, bo phan xur ly ¢o6 thé duoc thuc hién
trong mot hodc nhidu ASIC, DSP, thiét bi DSP (DSP Device - DSPD), PLD, FPGA, bd
xtr 1y van ning, b diéu khién, bo vi diéu khién, bd vi xir ly, c4c bd phén dién tir khic
dugc tao cdu hinh dé thuc hién cac chirc nang trong sang ché hodc nhiing su két hop cua
chung.

Trong truong hgp thuc hién biing phin mém, cong nghé clia sng ché ¢6 thé dugc
thuc hién thong qua cidc mddun (vi du nhu, cac quy trinh va cac chirc nang) thuc hién cac
chirc ning trong sang ché. Ma phan mém c6 thé duogc luu trit trong b nhé va dugc thuc
hién bdi bd xtr ly. Bo nhé ¢ thé duoc thuc hién trong bd xir Iy hodc bén ngoai bo xir ly.

Cu thé 1a, bo xu ly tha nhét 803 trong UE 60 con duge tao cAu hinh dé chay
chuong trinh mdy tinh dé thuc hién cac cong doan cua phuong phép truy cap ngau nhién
trong giai phap k¥ thuat dugc thé hién trén Fig.3. Noi dung mo ta chi tiét bi bd qua & day.

Dua trén cung mot khdi niém Gng dung cta cac giai phdp ky thuat duge thé hién
trén Fig.3 dén Fig.5, cAu tao cua thiét bi mang 90 duoc dé xuét trong mot phuong 4n cua
sang ché duoc thé hién trén Fig.9 co thé bao gdm phan x40 tron 901 va phan gui thir hai
902.

Phén x40 tron 901 dugce tao cau hinh dé x40 tron ban tin RAR thdng qua thong tin
nhan dang thi nhat.

Phan gui thtr hai 902 dugc tao cAu hinh dé gui ban tin‘RAR bi x40 tron dén UE,
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ban tin RAR bao gdém thong tin nhan dang th hai.

Phan x40 trén 901 con duoc tao cAu hinh dé x4o tron PDCCH can duoc gui dua
trén thong tin nhan dang tht hai hodc théng tin nhan dang tht ba két hop voi thong tin
nhéh dang tht hai.

Phan guri thir hai 902 con duoc tao cAu hinh dé gi PDCCH bi x4o tron dén UE.

Dua trén thiét bi mang 90 duoc thé hién trén Fig.9, theo phuong thirc thuc hién co
thé, phan nhan thtt hai 903 con c6 thé bao gdm nhu duoc thé hién trén Fig.10, va dugc
tao cAu hinh dé nhan phan mé dau tir UE va nhén ID UE trén tai nguyén duong 1én dugc
tao cau hinh.

Theo phuong thirc thuc hién, theo tuy chon, ID UE co6 thé bao gdm thong tin bat
ky trong s6: 5G-S-TMSI; mot phén cua 5G-S-TMSI; C-RNTI; C-RNTI, PCI va MAC I
ngén; va ID bat dau lai.

Dua trén thiét bi mang 90 duoc thé hién trén Fig.9, theo phuong thirc thuc hién co
thé, thong tin nhan dang thir nhit bao gdm RA-RNTL.

Dua trén thiét bi mang 90 duoc thé hién trén Fig.9, theo phuong thic thuc hién co
thé, thong tin nhan dang th( hai bao gbm thong tin bat ky trong sb: 5G-S-TMSI; mot
phan ctia 5G-S-TMSI; C-RNTI; C-RNTI, PCI va MAC I ngén; va ID bat dau lai.

Theo phuong thire thuc hién, theo tiy chon, c6 kha ning 1a ndi dung trong thong
tin nhin dang thu hai khong nhét quéan véi ndi dung trong ID UE.

Dua trén giai phap, phan xéo tron 901 dugc tao cu hinh dé, khi ID UE duogc
truyén thong qua tai nguyén dudng 1én la C-RNTI va thong tin nhén dang tht hai duoc
dua vao ban tin RAR 1a C-RNTIL x4o tron PDCCH can dugc gri thong qua C-RNTI
hodc mot ID khéc két hop v6i C-RNTL

Dua trén giai phap, phan xdo tron 901 dugc tao céu hinh dé, khi ID UE duoc
truyén thong qua tai nguyén dudng lén 13 ID khic voi C-RNTI va thong tin nhéan dang
thr hai duoc dua vao ban tin RAR la C-RNTI, xéo tron PDCCH can duogc gt thong qua
C-RNTTI hoic mdt ID khac két hop véi C-RNTL

Dua trén giai phap, phan xdo tron 901 dugc tao cau hinh dé, khi ID UE duoc
truyén théng qua tai nguyén dudng 1én 1a ID khac véi C-RNTI va thong tin nhén dang
thtt hai duoc dua vao ban tin RAR duge khop voi ID khac da néu, xdo tron PDCCH can
duoc gtri thong qua C-RNTI trong mbi twong quan dnh xa véi thong tin nhan dang thir
hai.

Ngoai ra, phuong an dé xuét phuong tién luu trit may tinh luu trit chuong trinh
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cho viéc truy cip ngiu nhién. Chuong trinh cho viée truy cap ngau nhién cé thé duoc
thuc hién béi it nhat mot bo xu ly dé thuc hién cac cong doan clia phuong phap truy cép
ngau nhién trong giai phap k¥ thudt duoc thé hién trén Fig.4. Cac ndi dung md ta cu thé
vé phuong tién luu trit may tinh tham chiéu dén cac ndi dung mo ta twong Ung trong giai
phap k¥ thuét néu trén va bi bo qua ¢ day.

Dua trén thiét bi mang 90 va phuong tién luu trit may tinh, két cAu phan cting cu
thé cta thiét bi mang 90 duoc dé xuét theo phuong 4n cla sang ché duoc thé hién trén
Fig.11 bao g6m giao dién mang tht hai 1101, b nhd thir hai 1102 va by xtr ly thir hai
1103. Mdi thanh phan duoc ghép ndi v6i nhau thong qua hé théng buyt 1104. C6 the
hiéu réng hé théng buyt 1104 duoc tao cAu hinh dé thuc hién viéc truyén thong két nbi
gitta cac thanh phdn nay. Hé thdng buyt 1104 c6 thé bao gdm buyt dit liéu va con bao
gdm buyt phan phéi dién ap, buyt didu khién va buyt tin hiéu trang thai. Tuy nhién, dé
md ta rd rang, cac buyt khac nhau trén Fig.11 dugc danh dAu 1a hé théng buyt 1104. O
day,

Giao dién mang thr hai 1101 dugc tao cAu hinh dé nhan va gui tin hiéu trong qua
trinh nhan va gui thong tin tir va dén phan tir mang bén ngoai khéc.

B6 nh¢ thir hai 1102 duoc tao cAu hinh dé luu trir chuong trinh may tinh c6 kha
nang chay trong bo xtr ly thir hai 1103.

B6 xir Iy thit hai 1103 dugc tao cAu hinh dé chay chuong trinh méy tinh dé thyc
hién cac cdng doan clia: xdo tron ban tin RAR thong qua thong tin nhén dang thir nhat va
gui ban tin nay dén UE, ban tin RAR bao gdm thdng tin nhan dang tht hai; xdo tron
PDCCH cin duoc giii dua trén thong tin nhan dang thtr hai hodc thong tin nhén dang thtr
ba két hop véi thong tin nhan dang tht hai; va giri PDCCH bi xdo tron dén UE.

C6 thé hiéu ring cac phén trong két cAu phéan cing cu thé cua thiét bi mang 90
theo phuong an tuong tu véi cac phan tuong tmg duge md ta trong cac giai phap k¥ thuét
néu trén va s€ khong duge mo ta chi tiét & day.

Cu thé 13, bo xir Iy thit hai 1103 trong thiét bj mang 90 con duoc tao cdu hinh dé
chay chuong trinh mdy tinh dé thuc hién cic cong doan ctia phuong phép trong giai phap
k¥ thuat duoc thé hién trén Fig.4. Noi dung md ta chi tiét bi bo qua & day.

Cén luu y rang cac giai phap k¥ thuat dugc ghi theo cic phuong an cua sang ché
¢6 thé duoc két hop tu do ma khong c6 xung dot.

Noi dung néu trén chi 1a phuong 4n uu tién cua sang ché va khéng nhidm gi6i han

pham vi bdo hd cua sdng che.
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YEU CAUBAO HQ

1. Phuong phép truy cip ngdu nhién, duoc ép dung cho thiét bi nguoi st dung (User
Equipment - UE), phuong phép nay bao gdm:

budc gii phan md dAu trén tai nguyén kénh truy cip ngiu nhién vat ly (Physical
Random Access Channel - PRACH) duoc tao cAu hinh, va ky hiéu nhan dang (Identifier
- ID) UE trén tai nguyén duodng lén dugc tao céu hinh, trong d6 ID UE 1a ky hiéu nhan
dang tam thoi mang vo tuyén té bao (Cell Radio Network Temporary Identifier - C-
RNTI);

budc nhan ban tin dép lai truy cip ngau nhién (Random Access Response - RAR)
dua trén théng tin nhan dang thu nhat, théng tin nhan dang tht nhét bao gém C-RNTI,
trong d6 ban tin RAR bao ¢0m thong tin nhan dang th hai; va

budc giam sat kénh didu khién duong xudng vat 1y (Physical Downlink Control
Channel - PDCCH) trong cira s6 thoi gian duge dit sin dua trén thong tin nhan dang thi
hai hodc thong tin nhén dang thtr ba két hop v6i thong tin nhan dang thir hai, trong dé
PDCCH bi x40 tron thong qua thong tin nhan dang thir hai hodc thong tin nhén dang thir
ba;

trong do6 thong tin nhan dang thir hai bao gOm thong tin bét ky trong s6: danh tinh
thué bao di déng tam thoi (Temporary Mobile Subscriber Identity - TMSI) tién hoa kién
tric hé théng (System Architecture Evolution - SAE) thé hé thir 5 (5th Generation - 5G)
(5G-S-TMSI); va ID bit dau lai.

2. Phuong phap theo diém 1, trong d6 ID UE con bao gdm:

ky hi¢u nhéan dang té bao vat ly (Physical Cell Identifier - PCI) va ky hi€u nhan
dang diéu khién truy cap phuong tién (Media Access Control Identifier - MAC I) ngén.
3. Phuong phap theo diém 1, trong d6 tai nguyén duong lén duoc tao céu hinh bao gdm
tai nguyén kénh diéu khién duong lén vat ly (Physical Uplink Control Channel -
PUCCH) va/hodc tai nguyén kénh dugc chia sé¢ duong 1én vat ly (Physical Uplink Shared
Channel - PUSCH).
4. Phuong phap theo diém 1, trong d6 tai nguyén duong 1én duoc tao cAu hinh c6 méi
twong quan anh xa voi tai nguyén PRACH.
5. Phuong phap theo diém 1, trong d6 clra s thoi gian duoc dat s&n bao gdm cira sb
RAR dé gidm sat ban tin RAR hodc ctra s6 thoi gian dugce tao cAu hinh bai thiét bi mang.
6. Phuong phap truy cap ngau nhién, duoc p dung cho thiét bi mang, phuong phap nay

bao gom:

25

25/31



49057

budc nhan phﬁn mé dau tr UE, va ky hiéu nhan dang (Identifier - ID) UE trén tai
nguyén duong lén duogc tao cu hinh; trong d6 ID UE la ky hiéu nhan dang tam thoi
mang vo tuyén té bao (Cell Radio Network Temporary Identifier - C-RNTI);

budc x4o tron ban tin dép lai truy cdp ngiu nhién (Random Access Response -
RAR) thong qua thong tin nhan dang thir nhat, thong tin nhan dang tht nhét bao gdm C-
RNTI, va gui ban tin RAR bi x40 trén dén thiét bi nguoi sit dung (User Equipment -
UE), trong do6 ban tin RAR bao gbm thong tin nhan dang thi hai;

budc xdo tron kénh didu khién dudng xubng vat 1y (Physical Downlink Control
Channel - PDCCH) cin dugc gti dua trén thong tin nhén dang thi hai hodc thong tin
nhan dang thtr ba két hop véi thong tin nhan dang tht hai; va

budce glri PDCCH bi x40 tron dén UE;

trong d6 thong tin nhan dang thi hai bao gdm thong tin bat ky trong s6: danh tinh
thué bao di dong tam thoi (Temporary Mobile Subscriber Identity - TMSI) tién hoa kién
trac hé thdng (System Architecture Evolution - SAE) thé hé thu 5 (5th Generation - 5G)
(5G-S-TMSI); va ID bt dau lai.
7. Thiét bi nguoi st dung (User Bquipment - UE), bao gbm giao dién mang thir nhét, bd
nh¢ thit nhat va bd xu 1y thir nhét, trong d6 giao dién mang thir nhét dugc tao cdu hinh dé
nhan va gui tin hiéu trong qua trinh nhan va gui thong tin tr va dén phan tr mang bén
ngoai khac; by nh¢o thi nhét duoc tao cdu hinh dé luu trit chwong trinh may tinh c¢6 kha
nang chay trong bo xtr ly thu nhét; va bd xur ly thu nhéat duogc tao cAu hinh dé chay
chuong trinh méy tinh dé thuc hién cac cong doan cua phuong phéap theo diém bit ky

trong sd cac diém tur diem 1 dén diém 5.
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Ban tin RAR duoc nhan dya trén thong tin nhdn dang thu nhét, ban
tin RAR bao gdm thong tin nhén dang thir hai

PDCCH dugc giam sat trong clira s6 thoi gian dugc dat sén dya trén
thong tin nhan dang thtr hai hodc thong tin nhén dang thir ba két hop
véi thong tin nhan dang thi hai, PDCCH bi x40 tron thong qua thong
tin nhan dang thir hai hodc thdng tin nhan dang thir ba

FIG. 3

Ban tin RAR bi x40 tron thong qua théng tin nhén dang thir nhét va
duogc giri dén UE, béan tin RAR bao gom théng tin nhan dang thi hai

PDCCH cén duogc guri bi x40 tron dua trén thong tin nhan dang thu
hai hodc thong tin nhan dang thir ba két hop vdi thong tin nhan dang

thr hai
l

PDCCH bi x40 tron duoc gui dén UE

FIG. 4
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UE Tram géc

S501: UE gii phdn m& ddu trén tai nguyén PRACH duoc
tao cAu hinh va gtri ID UE trén tai nguyén PUCCH va/hoéc
tai nguyén PUSCH duoc tao céu hinh

B

|

S502: Tram gbc, sau khi nhan phﬁn mé déu, xac dinh
thong tin nhin dang thir hai duoc tao cAu hinh dé x40
tron PDCCH theo ID UE va bao gdm thong tin nhan
dang th{r hai thanh ban tin RAR bi xdo tron thong qua
RA-RNTI

S503: Tram gdc giri ban tin RAR bi xéo tron thong qua
RA-RNTI dén UE

Bl

S504: Tram géc x40 trdn PDCCH can duge gii thong
qua théng tin nhan dang thi hai hodc thong tin nhén
dang thir ba két hop v6i thong tin nhan dang thir hai

$505: Tram gbc gli PDCCH bi x4o trén dén UE

<
<<

S506: UE nhén ban tin RAR theo RA-RNTI

va thu thdng tin nhan

dang thu hai

S507: UE giam sat PDCCH duya trén thong

tin nhén dang th\r hai

FIG. §

Phan nhén th& nhit 601
|
Phén gidm sit 602

UE 60

FIG. 6
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FIG. 7
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FIG. 8
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FIG. 9
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Phan xéo tron 901

Phén giri tht hai 902

Phén nhan tha hai 903

Thiét bi mang 90

FIG. 10
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