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(57) Sang ché dé cap dén phuong phap thuc hién dang ky qua truy cip mang tht nhat va

truy cdp mang thir hai bang thiét bi nguoi dung (user equipment - UE) trong hé thong

truyén thong khong day, phuong phap gom cac budce: thyuc hién ding ky qua truy cap mang
thir nhat bang UE; va thyc hién dang ky qua truy cap mang thir hai bang UE, trong d6 khi
truy cap mang tht nhét va truy cip mang thr hai thudc vé mang di dong mit dat cong cong

(public land mobile network - PLMN) dong nhét, UE bat dau dang ky qua truy cdp mang

thir hai chi sau khi thu tuc dang ky ctia n6 qua truy cap mang thir nhat da duoc hoan thanh.
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Linh vue k§ thuit dwge dé cap

Sang ché dé cap dén hé thong truyén thong khong day, va cu thé hon 13,
phuong phép ding ky qua truy cdp mang thudc vé mang di dong mit dat cong
cong (Public Land Mobile Network - PLMN) dong nhit va thiét bj thuc hién
phuong phap nay.

Tinh trang k§ thuit ciia sing ché

Céc hé thdng truyén thong khong day dd duoc trién khai rong rai dé
cung cip cac loai dich vu truyén thong khac nhau nhu tiéng ndi hodc dir lidu.
Noi chung, hé théng truyén thong khong dy 14 hé thdng da truy cip ma hd tro
truyén théng cua nhidu ngudi ding bang cach chia sé cc tai nguyén hé théng
kha dung (bang théng, cong suét truyén, v.v.) giita cdc ngudi ding. Vi du, céc
hé théng da truy cap bao gébm hé thdng da truy cdp phan chia ma (Code
Division Multiple Access - CDMA), hé thdng da truy cép phén chia tan sb
(Frequency Division Multiple Access - FDMA), hé¢ théng da truy cap phan
chia thoi gian (Time Division Multiple Access - TDMA), hé théng da truy cap
phan chia tan sd truc giao (Orthogonal Frequency Division Multiple Access -
OFDMA), hé théng da truy cdp phan chia tin s6 séng mang don (Single
Carrier Frequency Division Multiple Access - SC-FDMA), va hé théng da truy
cp phan chia tdn s da séng mang (Multi-Carrier Frequency Division

Multiple Access - MC-FDMA).
Ban chit k§ thuit ciia sing ché
Vén dé k§ thuat can duoc giai quyét
Muc dich ctia sang ché 1a d& xuét thu tuc dang ky ctia truy cap 3GPP va

truy cip khong phai 3GPP, ma thudc vé PLMN dong nhit.

_2-



40838

Ngudi c6 hiéu biét trung binh vé linh vuc k§ thuét nay thiy rd 1a céc
muc dich ma c6 thé dat duoc voi sang ché khong bi gisi han & phin mo ta cu
thé trén ddy va cdc muc dich trén day va cdc muc dich khac ma sang ché c6 thé

dat dugc s& hiéu duoc rd rang hon tir phan mé ta chi tiét dudi day.
Phuong tién dé giai quyét van dé

Trong mot phuong 4n cua sang ché, phuong phép thuc hién dang ky qua
truy cdp mang thi nhat va truy cdp mang thir hai bang thiét bi ngudi dung
(user equipment - UE) trong hé théng truyén thong khong day gbm céc bude:
thuc hién ding ky qua truy cdp mang thir nhit bang UE; va thuc hién ding ky
qua truy cdp mang tht hai bang UE, trong d6 khi truy cip mang tht nhét va
truy cap mang thir hai thuéc vé PLMN dong nhat, UE bét dau dang ky qua truy
cap mang tht hai chi sau khi dang ky qua truy cap mang thur nhit duoc hoan
thanh.

Trong mdt phuong 4n cua sang ché, UE dé thyc hién ding ky qua truy
cip mang thir nhat va truy cdp mang tht hai trong hé théng truyén théng
khong ddy gdm modun truyén thu; va bd xir 1y, trong d6 bd xtt 1y thuc hién
dang ky qua truy cip mang thir nhit, va thuc hién dang ky qua truy cip mang
thr hai, va khi truy c4p mang thr nhat va truy cdp mang thtr hai thude vé
PLMN ddng nhét, UE bt dau ding ky qua truy cdp mang thit hai chi sau khi
dang ky qua truy cip mang thtr nhat dugc hoan thanh.

Théng tin dugc cip phat cho UE trong khi dang ky qua truy cap mang
thir nhét c¢6 thé duoc str dung dé chon chiic ning truy cép va quan ly tinh di
dong (Access and Mobility Management Function — AMF) cua UE trong khi
dang ky qua truy cdp mang thir hai.

AMEF duoc chon tir thong tin duogc cp phat trong khi dang ky qua truy
cap mang th nhét c6 thé gidng AMF duoc chon tlr truy cdp mang thir nhat 1a
AMF cua UE.

Viéc chon AMF ctia UE c6 thé duoc thuc hién bing gNB néu truy cap

mang thir hai 1a truy cap 3GPP, va cé thé duoc thuc hién bang chirc ning lam
3
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viée lién két khong phai 3GPP (Non-3GPP InterWorking Function - N3IWF)
néu truy cp mang thir hai 13 truy cap khéng phai 3GPP.

Truy cdp mang thir nhit va truy cdp mang th@ hai c6 thé 1a truy cap
khéng phai 3GPP va truy cdp 3GPP, m¢t cach tuong tng, hodc ¢6 thé 1a truy
cip 3GPP va truy cép khong phai 3GPP, mdt cach twong Ung.

Truy cap khong phai 3GPP co thé 1 truy cdp WLAN.

Théng tin duoc cip phét trong khi ding ky qua truy cap mang thir nhét
¢6 thé 1a thong tin ID duoc cip phét tir AMF.

Hiéu qua dat dugc bdi sang ché

Theo sang ché, vi thi tuc ding ky cta truy cap 3GPP va truy cap khong
phai 3GPP, ma thudc vé PLMN dé)ng nhét, c6 thé duoc diéu khién, chi can
chirc ning mang ddng nhét co thé dugce cdp phat cho UE. Vi 1y do nay, xé4c
thuc, quan ly tinh di dong, va quan ly phién d6i v6i UE duoc dang ky qua hai
truy cép khac nhau cé thé duoc hd trg bang mét chirc ning mang mdt cich toan
dién va hiéu qua.

Ngudi ¢ hiéu biét trung binh vé linh vuc k¥ thut ndy c6 thé thiy ro 1a
c4c hiéu qua co thé dat duoc bing sang ché khong bi gi6i han & phan mé ta cu
thé trén day va cac wu diém khéc cla séng ché s& hiéu dugc rd rang hon tir
phin mo ta chi tiét dudi day.

MO ta vin tit cac hinh vé

Céc hinh vé& kém theo nhim gitp hiéu r3 hon sang ché, minh hoa céc
phuong 4n cia sang ché va cing véi phan mb ta giai thich nguyén ly cta sing
ché.

Fig.1 1 so dd minh hoa cdu triic don gian cta hé théng géi tién héa
(evolved packet system - EPS) ma bao gdm 161 géi tién hoa (evolved packet

core - EPC).

Fig.2 1a so db vi du minh hoa kién tric cia E-UTRAN thong thudng va

EPC thong thudng.
-A-
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Fig.3 1 so d6 vi du minh hoa cAu trac cua giao thire giao dién radio trén
mit phing didu khién.

Fig.4 1a so dd vi du minh hoa c4u tric cta giao thic giao dién radio trén
mit phing nguoi ding.

Fig.5 1a luu dd minh hoa thi tuc truy cip ngdu nhién.

Fig.6 1a so dd minh hoa thu tuc két ndi trong 16p diéu khién tai nguyén
radio (radio resource control - RRC).

Fig.7 minh hoa hé thong 5G.

Fig.8 1a vi du vé kién tric bac cao NextGen dbi véi truy cap khong phai
3GPP doc lap khong tin cdy.

Fig.9 minh hoa kién triic Non-Roaming NextGen.

Fig.10 minh hoa céac thu tuc dang ky.

Fig.11 minh hoa cu tric khong chuyén ving (non-roaming) trong EPS.

Fig.12 minh hoa céc vi du khac nhau ma UE duoc két ndi véi mang 161
NG qua truy cép khong phai 3GPP nhu truy cap WLAN va truy cap 3GPP.

Fig.13 dén Fig.15 minh hoa céc vi duy vé tha tuc ding ky chi tiét theo
cac phuong an cua sang ché.

Fig.16 minh hoa c4u hinh ctia thiét bi nat theo phuong 4n clia sdng ché.
MG ta chi tiét sang ché

Céc phuong 4n dudi ddy 1a cac két hop cia céc thanh phén va cac dau
hiéu cta sang ché trong dang qui dinh. Timg thanh phan hodc dau hidu c6 thé
duoc coi 1a mang tinh chon lua trir khi dugc néu rd theo cach khac. Tung
thanh phan hodc d4u hiéu ¢6 thé dugc thuc hién & dang khong dugc két hop
v6i cac thanh phan va cac déu hiéu khac. Hon nita, mdt s thanh phan va/hogc
céc dAu hiéu c6 thé duoc két hop dé tao thanh phuong 4n cua sang ché. Thir tu
cac hoat ddng dugc mo ta trong cac phuong an cua sang ché c6 thé duoc thay
dbi. Mot sb thanh phan hoic cac ddu hiéu ctia phuong 4n cé thé & trong
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phuong 4n khéc hodc c6 thé duoc thay thé véi thanh phan hodc diu higu cla

sang cheé.

Céc thuat ngir cu thé duoc st dung trong phan mé ta dudi day dugc
cung cap dé giup hidu sang ché, va viéc st dung cic thuit ngit cu thé nay c6
thé duoc thay ddi thanh dang khac trong pham vi khai niém k§ thudt cua sang

ché.

Trong mdt sd trudng hop, dé tranh hidu nhim khai niém cia sang ché,
cAu tric va thiét bi da biét c6 thé duge bo qua, hodc so db khdi tap trung vao
c4c chirc ning 161 cla timg cAu tric va thiét bi c6 thé dugc sir dung. Hon nita,
cac sb chi dan gidng nhau dugc st dung cho cac thanh phén giéng nhau trong
toan bo ban mo ta.

Céc phuong 4n cua sang ché c¢6 thé dugc hd tro bang cac tai liéu tiéu
chuén duoc boc 16 ddi véi it nhat mét trong sb hé théng nhom IEEE (Institute
of Electrical and Electronics Engineers) 802, h¢ théng 3GPP, hé théng 3GPP
LTE & LTE-A va hé théng 3GPP2. Cu thé 13, cic budc hodc cic phan khong
duoc md t& dé 1am rd khéi niém k§ thuat ciia sang ché trong cac phuong 4n
cta sang ché c6 thé dugc hd tro bang céc tai lidu trén day. Hon thé nita, tit ca
thuat nglt dugc boc 16 trong tai liéu nay co thé duge mé ta theo céc tai lidu tiéu
chuén.

K§ thuét dudi ddy c6 thé dugc sit dung cho cic hé théng truyén thong
khong day khac nhau. Pé rd rang, phan md ta dudi day tip trung vao 3GPP
LTE va 3GPP LTE-A, dé y tuéng k¥ thudt ctia séng ché khong bi gidi han.

Céc thuat nglt dugc st dung trong tai liéu nay duoc xéc dinh nhu sau.

— UMTS (Universal Mobile Telecommunications System): GSM

(Global System for Mobile Communication) dua vao k¥ thuat truyén thong di
dong thé hé thir ba dugc phat trién boi 3GPP.



40838

— EPS: hé théng mang ma bao gdm EPC ma 1a mang 18i dugc chuyén
gbi dua vao IP (Internet Protocol) va mang truy cdp nhu LTE va UTRAN. Hé

thdng nay 14 mang ctia phién ban tién héa cia UMTS.

- NodeB: tram gdc cia GERAN/UTRAN. Tram gbc nay duoge ldp ngoai

trdi va viing phu séng cua nd c6 qui mo cia té bao macro (macro cell).

- eNodeB: tram gbc ctia LTE. Tram gbc nay duoc ldp ngoai troi va

vung phu séng cia nd ¢ qui mo cla té bao macro (macro cell).

— UE: UE ¢6 thé dugc goi l1a dau cudi, ME (Mobile Equipment), MS
(Mobile Station), v.v.. Ngoai ra, UE ¢6 thé 1a thiét bi cAm tay nhu mdy tinh s6
tay (notebook), dién thoai té bao, PDA (Personal Digital Assistant), dién thoai
théng minh, va thiét bi da phuong tién. Theo cach khac, UE c6 thé khong phai
[a thiét bi cAm tay nhu PC (Personal Computer) va thiét bi l4p trén xe. Thuat
nglt "UE", nhu dugc str dung lién quan dén MTC, c6 thé n6i dén thiét bi MTC.

— HNB (Home NodeB): tram gbc ctia mang UMTS. Tram gbc nay duge
lap trong nha va viing pht séng ctia nd c6 qui md cla té bao micro (micro cell).
— HeNB (Home eNodeB): tram gdc ctia mang EPS. Tram gbc nay duoc
1ap trong nha va ving pht séng ctia nd c6 qui md clia t& bao micro (micro cell).
— MME (Mobility Management Entity): niit mang ctia mang EPS, thuc
hién quéan ly tinh di dong (mobility management - MM) va quéan ly phién

(session management - SM).

— PDN-GW (Packet Data Network-Gateway) /PGW: nat mang cua
mang EPS, thuc hién cip phat dia chi IP cho UE, sang loc va loc goi, thu thap
dit liéu tinh phi, v.v..

— SGW (Serving Gateway): nit mang ciia mang EPS, thuc hién neo tinh
di dong, dinh tuyén géi, luu vao bd dém goi ché d6 nhan rdi, va kich khéi nhén
tin UE cua MME.

— NAS (Non-Access Stratum): ting trén clia mit phing diéu khién gitra
UE va MME. Pay 1 16p chirc ning dé truyén va thu tin hiéu va ban tin luu

_7-
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luong gitta UE va mang 181 trong chdng giao thire LTE/UMTS, va hd tro tinh
di dong ctia UE, va hd tro thu tuc quéan 1y phién cta thiét 1ap va duy tri két néi

IP gitrta UE va PDN GW.

- PDN (Packet Data Network): mang trong d6 may phuc vu hd tro dich
vu cu thé (vi du, may phuc vu MMS (Multimedia Messaging Service), mdy
phuc vu WAP (Wireless Application Protocol), v.v.) dugc b tri.

— K&t néi PDN: két ndi logic gitra UE va PDN, dugc biéu dién 1a mot
dia chi IP (mdt dia chi IPv4 va/hodc mot tién t& IPv6).

- RAN (Radio Access Network): don vi bao gém Node B, eNode B, va
RNC (Radio Network Controller) dé diéu khién Node B va eNode B trong

mang 3GPP, c¢6 mat gilra cac UE va cung cap két ndi véi mang 16i.

— HLR (Home Location Register)/HSS (Home Subscriber Server): co s
dir liéu c6 thong tin thué bao trong mang 3GPP. HSS c6 thé thuc hién cac chic

ning nhu luu trit cdu hinh, quan 1y nhan dang, va luu trit trang thai nguoi ding.

- PLMN: mang dugc tao cdu hinh dé cung cp cac dich vu truyén théng
di dong dén c4c c4 nhan. Mang nay c6 thé duoc tao ciu hinh mdi nha didu

hanh.

— Proximity Services (hodc ProSe Service hodc Proximity-based
Service): dich vu ma cho phép phét hién giita cac thiét bi vat ly gin nhat, va
truyén thong truc tiép tuong hd/truyén thong qua tram gbc/truyén thong qua
bén tht ba. Lic nay, dir liéu mit phiang ngudi ding duge trao dbi qua duong
dir lidu truc tiép ma khong qua mang 18i 3GPP (vi dy, EPC).

EPC

Fig.1 1a gian d6 thé hién chu trac cta EPS bao gdm EPC.

EPC 1a phén tir 161 cla tién hoa kién tric hé thdng (system architecture
evolution - SAE) dé cai thién tinh ning cta k§ thudt 3GPP. SAE tuong tmg
v6i du 4n nghién ctru dé xac dinh cAu tric mang hd tro tinh di dong gitta cac
loai mang khac nhau. Vi du, SAE nhim cung cp hé théng dua vao goi ti uu
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dé hd tro cac k¥ thuat truy cap radio khac nhau va cung cép kha nang truyén

dir liéu néng cao.

Cu thé 14, EPC 14 mang 151 ctia hé thong truyén thong di dong IP dung
cho 3GPP LTE va c¢6 thé hd tro cac dich vu dua vao géi thoi gian thuc va
khong thuc. Trong céc hé thdng truyén thong di dong thong thudng (ttc 13, cac
hé théng truyén thong di dong thé hé thir hai hodc thir ba), cac chic nang cua
mang 181 duogc thuc hién qua mién phu duoc chuyén mach (circuit-switched -
CS) ddi véi tiéng no6i va mién phu duoc chuyén g6i (packet-switched - PS) d6i
véi dit lidu. Tuy nhién, trong hé théng 3GPP LTE tién hoa tir hé thong truyén
thong thé hé th( ba, céac mién phu CS va PS dugc théng nhét thanh mdt mién
IP. Tt 12, trong 3GPP LTE, két ndi ctia cac dau cubi c6 kha ning IP c6 thé
duogc thiét 14p qua tram kinh doanh dua vao IP (vi dy, eNodeB (evolved Node
B)), EPC, va mién tmg dung (vi du, IMS). Tt 13, EPC 1a cAu tric quan trong

doi vdi cac dich vu IP cuodi dén cudi (end-to-end).

EPC c¢6 thé bao gdm cac thanh phdn khéac nhau. Fig.1 thé hién mét sb
thanh phan, cu thé 13, SGW (serving gateway), PDN GW (packet data network
gateway), MME (mobility management entity), GPRS (general packet radio
service) phuc vu ma hd tr¢ nit SGSN va ePDG (enhanced packet data
gateway).

SGW hoat dong 1am diém ranh gi6i gitta RAN va mang 15i va duy tri
duong dit liéu gitta eNodeB va PDN GW. Khi ddu cudi di chuyén trén ving
dugc phuc vu bdi eNodeB, SGW cé chuc ning lam diém neo tinh di dong cuc
bo. Tuc 13, cac goi. Tuc 14, cac goi c6 thé duoc dinh tuyén qua SGW déi véi
tinh di dong trong E-UTRAN (evolved UMTS terrestrial radio access network)
dugc dinh nghia sau 3GPP release-8. Ngoai ra, SGW ¢6 thé dung lam diém
neo ddi vdi tinh di déng ctia mang 3GPP khac (RAN duoc dinh nghia trudce
3GPP release-8, vi du, UTRAN hodac GERAN (global system for mobile
communication (GSM)/enhanced data rates for global evolution (EDGE) radio

access network).
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PDN GW tuong tng véi diém két thuc cta giao dién dit lidu déi véi
mang dit liéu g6i. PDN GW c6 thé hd trg cac dau hidu cudng buc chinh sach
(policy enforcement), loc g6i va hd trg tinh phi. Ngoai ra, PDN GW ¢6 thé
ding lam diém neo dé quan ly tinh di dong v6i mang 3GPP va mang khong
phai 3GPP (vi du, mang khong tin cdy nhu I-WLAN (interworking wireless
local area network) va mang tin cdy nhu CDMA (code division multiple

access) hodc mang WiMax).

Mac du SGW va PDN GW dugc tao c4u hinh 1am céc ctra riéng 1& trong
vi du ctia cu tric mang cta Fig.1, hai ctra c6 thé dugc thuc hién theo tiy chon

cau hinh ctra don.

MME thuc hién céc chic nang truyén tin hiéu va diéu khién dé hd tro
truy cap cua UE dé két nbi mang, cép phat tai nguyén mang, bam sat, nhén tin,
chuyén ving va chuyén giao. MME diéu khién cac chirc ning mit phing diéu
khién duoc lién két véi thué bao va quan ly phién. MME quén ly nhiéu
eNodeB va truyén tin hiéu dé chon ctra thong thuong dé chuyén giao dén cac
mang 2G/3G khéc. Ngoai ra, MME thuc hién thi tuc bdo mét, xir ly phién dau

cudi dén mang, quan ly vi tri dau cudi nhan roi, v.v..

SGSN xtr ly tat ca dir liéu géi nhu quan ly tinh di dong va x4c thuc cua
nguoi dung d6i v6i cac mang 3GPP khac (vi du, mang GPRS).

ePDG dung lam nat bao mat dbi v6i mang khong phai 3GPP (vi dy, I-
WLAN, Wi-Fi hotspot, v.v..).

Nhu dugc mo ta trén day cé dua vao Fig.1, dau cubi cé cac kha nang IP
c6 thé truy cap mang dich vu IP (vi dy, IMS) dugc cung cAp béi nha didu hanh
qua cac phan tir khac nhau trong EPC khong chi dya vao truy cdp 3GPP ma
con dya vao truy cap khong phai 3GPP.

Ngoai ra, Fig.1 thé hién céc cac diém tham chiéu (vi dy, S1-U, S1-MME,
v.v..). Trong 3GPP, lién két khai niém két ndi hai chtrc ning cta cac thuc thé
chirc ndng khac nhau clia E-UTRAN va EPC dugc xéac dinh lam diém tham

chiéu. Bang 1 1a danh sach cta cac diém tham chiéu duoc thé hién trong Fig.1.
-10-
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Céc diém tham chiéu khac nhau c6 thé c6 mét ngoai cac diém tham chiéu

trong Bang 1 theo cac cdu triic mang.

Bang 1

Diém tham
chiéu

Mo ta

S1-MME

Diém tham chiéu ddi vdi giao thirc mit phing diéu khién gitta E-UTRAN va MME

S1-U

Diém tham chiéu gitta E-UTRAN va Serving GW d6i v6i mdi dudng hdm mit
phing nguoi ding kénh mang va chuyén dudng gitta cic eNodeB trong khi chuyén
giao

S3

Cho phép nguoi dung va kénh mang trao do1 thong tin d6i véi tinh di dong mang
giita truy cdp 3GPP trong trang thai nhan rdi va/hoic hoat dong. Piém tham chiéu
nay c6 thé duoc str dung trong PLMN hodc gifta cac PLMN (vi du, trong truong
hop cta Inter-PLMN HO).

sS4

Cung c4p didu khién lién quan va hd tro tinh di dong gitta GPRS Core va chic nang
3GPP Anchor cua Serving GW. Ng0a1 ra, néu Direct Tunnel khong duoc thiét 1ap,
cung cip dudng hdm mit phing ngudi ding.

S5

Cung cip dudng hdm mit phang ngudi ding va quan ly dudng ham gitta Serving
GW va PDN GW. Puoc sit dung dé b tri lai Serving GW do tinh di dong UE va
néu Serving GW can két nbi véi PDN GW khong & cting chd d6i véi kha nang két
nbi PDN duoc yéu cau.

S11

Piém tham chiéu gitta MME va SGW

SGi

La diém tham chiéu gitta PDN GW va mang dit liéu géi. Mang dit liéu géi c6 thé 1a
mang dif liéu cdng cong ngoai nha didu hanh hozc mang dit liéu goi riéng tu hodc
mang dit liéu goi trong nha diéu hanh, vi du, d cung cip cac dich vu IMS. Piém
tham chiéu nay twong ung véi Gi dbi véi céc truy cap 3GPP.

Trong sb céc diém tham chiéu dugc thé hién trong Fig.1, S2a va S2b

tuong Gng va4i cac giao dién khong phai 3GPP. S2a la diém tham chiéu cung

céap truy cap khong phai 3GPP tin ciy va diéu khién lién quan va hd tro tinh di

dong gitta cdéc PDN GW dén mit phiang nguoi ding. S2b 13 diém tham chiéu

cung cép didu khién lién quan va hd trg tinh di dong gitta ePDG va PDN GW

dén mit phing nguoi dung.

Fig.2 1a so dd minh hoa vi du céc kién tric cia E-UTRAN dién hinh va

EPC.

Nhu duoc thé hién trong hinh v8, trong khi két ndi RRC duoc kich hoat,

eNodeB c6 thé thuc hién dinh tuyén dén cura, 1ap lich truyén clia ban tin nhin

tin, 1ap lich va truyén kénh phat rong (broadcast channel - BCH), cip phat
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dong céc tai nguyén dén UE trén duong 1én va duong xubng, cu hinh va cung
cip do eNodeB, diéu khién kénh mang radio, diéu khién chép nhén radio, va
didu khién tinh di dong két ndi. Trong EPC, tao nhén tin, quan ly trang thai
LTE_IDLE, 14p m3 mit phing nguoi ding, didu khién kénh mang SAE, va lap

ma va bao vé tinh toan ven cua truyén tin hi€u NAS.

Fig.3 1a so dd minh hoa vi du cdu tric cla giao thiic giao dién radio
trong mat phang didu khién gitta UE va tram gbc, va Fig.4 1a so ¢6 minh hoa
vi du clu tric clia giao thic giao dién radio trong mit phéng ngudi ding giira

UE va tram goc.

Giao thtrc giao dién radio dya vao tiéu chudn mang truy cép khong day
3GPP. Giao thuc giao dién radio bao gdm theo chiéu ngang 16p vat 1y, 16p lién
két dit liéu, va 16p mang. Giao thtc giao dién radio dugc chia thinh mit phang
ngudi ding dé truyén thong tin dit lidu va mit phing diéu khién dé cip tin hiéu

diéu khién dugc sap xép theo chiéu doc.

Céc 16p giao thirc ¢6 thé dugc phén loai thanh 16p thi nhét (L1), 16p thi
hai (L2), va 16p thir ba (L3) dya vao ba 1dp phu cia md hinh OSI (open system

interconnection) da biét rd trong hé théng truyén thong.

Dudéi day, phén mé t& duoc thue hién ddi véi giao thic radio trong mit
phing didu khién dugc thé hién trong Fig.3 va giao thirc radio trong mit phéng

ngudi ding dugce thé hién trong Fig.4.

Lép vat 1y, ma 13 16p tht nhét, cung cdp dich vu chuyén théng tin st
dung kénh vat 1y. L6p kénh vat 1y dugc két ndi véi 16p didu khién truy cap moi
trudong (medium access control - MAC), 1a 16p cao hon cua 16p vat ly, qua
kénh van chuyén. Dit liéu duoc chuyén gitta 16p vt ly va 16p MAC qua kénh
van chuyén. Viéc chuyén dit lidu gifta céc 16p vat Iy khéc nhau, tirc 1a, 16p vat

ly cuia bd truyén va 16p vt ly cia bo thu dugce thuc hién qua kénh vt ly.

Kénh vét ly gébm nhiéu khung con trong mién thoi gian va nhiéu séng
mang phu trong mién tan s6. Mot khung con gdm nhiéu ky hiéu trong mién

thoi gian va nhiéu séng mang phu. Mt khung con gbm nhiéu khéi tai nguyén.
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Mot khéi tai nguyén gdm nhidu ky hiéu va nhidu séng mang phu. Khoéng thoi
gian truyén (Transmission Time Interval - TTI), don vi thoi gian dé truyén dix

liéu, 1a 1 ms, twong tng véi mot khung con.

Theo 3GPP LTE, cic kénh vat Iy ¢c6 mét trong cac 16p vat ly cua bo
truyén va bd thu cé thé duoc chia thanh cac kénh dir liéu tuong Umg voi
PDSCH (Physical Downlink Shared Channel) va PUSCH (Physical Uplink
Shared Channel) va cac kénh diéu khién tuong tmg v6i PDCCH (Physical
Downlink Control Channel), PCFICH (Physical Control Format Indicator
Channel), PHICH (Physical Hybrid-ARQ Indicator Channel) va PUCCH
(Physical Uplink Control Channel).

Lép thir hai bao gém cac 16p khac nhau.

Trudc tién, 16p MAC trong 16p thtr hai dung dé 4nh xa cac kénh logic
khac nhau dén cac kénh vén chuyén khéc nhau va cling ding dé anh xa céc
kénh logic khac nhau dén mot kénh van chuyén. Lép MAC dugc két ndi véi
16p RLC, 1a 16p cao hon, qua kénh logic. Kénh logic vé co ban duogc chia
thanh kénh didu khién dé truyén thong tin ciia mit phing diéu khién va kénh
luu luong dé truyén théng tin clia mit phing ngudi ding theo cic loai cua

thong tin dugc truyén.

Lép didu khién lién két radio (radio link control - RLC) trong 16p thu
hai ding dé phan doan va ghép ndi dit liéu thu duoc tir 16p cao hon dé diéu
chinh kich thuéc ctia dit lidu dé kich thuée thich hop cho 16p duéi dé truyén

dit liéu trong khoang radio.

L6p PDCP (Packet Data Convergence Protocol) trong 16p thir hai thuc
hién chirc ning nén doan diu dé giam kich thudc ctia doan dau géi IP ma c6
kich thudc tuong déi 16n va chira théng tin diéu khién khéng can thiét, dé
truyén hiéu qua goéi IP nhu goéi IPv4 hodc IPv6 trong khoang radio c6 bang
thong hep. Ngoai ra, trong LTE, 16p PDCP ciing thuc hién chirc ndng bao mat,
gdm 14p m3 dé ngan khong dé bén thir ba theo dai dit liéu va bao vé tinh toan
ven dé ngin chin su thao tac dit lidu béi bén thir ba.
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L6p RRC, tai phéan trén cing cta 1ép tht ba, duge xac dinh chi trong
mit phing didu khién, va ding d tao cdu hinh céc kénh mang radio (radio
bearer - RB) va diéu khién kénh logic, kénh van chuyén, va kénh vat 1y lién
quan dén cAu hinh lai va c4c hoat dong giai phong. RB thé hién dich vu dugc

cung cap béi 16p thir hai dé dam bao sur chuyén dit lidu gitta UE va E-UTRAN.

Néu két nbéi RRC duoc thiét 14p gifta 16p RRC ctia UE va 16p RRC cua
mang khong day, UE trong ché dd RRC Connected. Néu khéng nhu vay, UE
trong ché d6 RRC Idle.

Duéi day, phdn mé ta dwoc thuc hién déi vé6i trang thai RRC cia UE va
phuong phép két ndi RRC. Trang thdi RRC noi dén trang thai trong d6 RRC
cta UE duoc két ndi hodc khong duoc két ndi logic v6i RRC ctia E-UTRAN.
Trang thai RRC ctia UE c6 két nbi logic véi RRC ctia E-UTRAN duogc goi 1a
trang th4di RRC_CONNECTED. Trang thai RRC cta UE khong c6 két ndi
logic v6i RRC ctia E-UTRAN duoc goi 1a trang thai RRC_IDLE. UE trong
trang thai RRC_CONNECTED c6 két ndi RRC, va do vay E-UTRAN c6 thé
nhén biét sy c6 mat cia UE trong don vi t& bao. Do d6, UE c6 thé dugc didu
khién mot céch hiéu qua. Mat khac, E-UTRAN khong thé nhén biét sy c6 mit
cia UE trong trang thai RRC_IDLE. UE trong trang thai RRC_IDLE duoc
quéan ly bing mang 13i trong ving bam sét (tracking area - TA) 1 don vi ving
16n hon té bao. Ttc 13, dbi v6i UE trong trang thai RRC_IDLE, chi su c6 mit
hodc sy vang mit ctia UE duoc nhan biét trong don vi ving 16n hon té bao. Dé
UE trong trang thai RRC _IDLE dugc cung cép v6i dich vu truyén thong di
dong thong thuong nhu dich vu tién‘g no6i va dich vu dit liéu, UE cin chuyén
dén trang thai RRC_CONNECTED. TA dugc phan biét véi TA khic bang
nhin dang vung bam sat (tracking area identity - TAI) cua nd. UE c¢6 thé tao
ciu hinh TAI qua ma ving bam sat (tracking area code - TAC), la thong tin
duoc phét rong tir té bio.

Khi ngudi dung ban ddu bat ngudn UE, UE tim té bao thich hop trude

tién. Sau d6, UE thiét 1ap két ndi RRC trong té bao va dang ky thong tin vé né
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trong mang 18i. Sau d6, UE & trong trang thai RRC_IDLE. Khi can thiét, UE &
trong trang thdi RRC IDLE chon té bao (chon lai) va kiém tra théng tin hé
théng hodc thong tin nhin tin. Hoat dong nay dugc goi 13 thudng tra trén té
bio. Chi khi UE & trong trang thai RRC_IDLE can thiét 1ap két ndi RRC, UE
thiét 1ap két ndi RRC v6i 16p RRC ctia E-UTRAN qua thu tuc két n6i RRC va
chuyén dén trang thdi RRC_CONNECTED. UE & trong trang thai RRC_IDLE
can thiét 1ap két ndi RRC trong nhiéu truong hop. Vi dy, céc truong hop ¢6 thé
bao gdm sy cb gang cla ngudi ding d8 thyuc hién cudc goi dién thoai, sy cd
oéng dé truyén dit lidu, hodc truyén ban tin dép tng sau khi thu ban tin nhan

tin tir E-UTRAN.

Lép tang khong truy cép (non-access stratum - NAS) & trén 16p RRC

thuc hién cac chirc ning nhu quan 1y phién va quan ly tinh di dong.
Duéi day, 16p NAS dugc thé hién trong Fig.3 s& duoc md ta chi tiét.

eSM (evolved Session Management) thudc vé 16p NAS thuc hién cac
chirc ning nhu quén ly kénh mang méc dinh va quan ly kénh mang chuyén
dung dé diéu khién UE dé sir dung dich vu PS tir mang. UE dugc chi dinh tai
nguyén kénh mang mdc dinh bang mang dit lidu goi (packet data network -
PDN) cu thé khi UE truy cap ban dau PDN. Trong trudng hop ndy, mang clp
phat IP kha dung cho UE dé cho phép UE st dung dich vu dit liéu. Mang cling
cap phat QoS cua kénh mang mic dinh cho UE. LTE hd tro hai loai kénh
mang. Mt kénh mang la kénh mang cé cac dédc trung cua téc d6 bit duge dam
bao (guaranteed bit rate - GBR) QoS d8 dam béo bang thong cu thé dé truyén
va thu dit liéu, va kénh mang khac 1a kénh mang khong phai GBR ma c6 cac
dic trung ctia QoS nd lyc nhat ma khong dam bao bing thong. Kénh mang
mic dinh dugce chi dinh cho kénh mang khong phai GBR. Kénh mang chuyén
dung co thé duoc chi dinh kénh mang c6 QoS céc dic trung cia GBR hodc
khong phai GBR.

Kénh mang dugc cép phat cho UE bing mang dugc goi 1a kénh mang

dich vu goi tién hoa (evolved packet service - EPS). Khi kénh mang EPS dugc
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cap phét cho UE, mang chi dinh mdt ID. ID nay dugc goi 1a ID kénh mang
EPS. Mot kénh mang EPS ¢6 céac dédc trung QoS 1a tdc do bit toi da (maximum
bit rate - MBR) va/hodc GBR.

Fig.5 12 lvu dd minh hoa thii tuc truy cip ngau nhién trong 3GPP LTE.

Thu tyc truy cép ngau nhién dugce st dung cho UE dé thu duoc ddng bd
UL v6i eNB hodc dugc chi dinh tai nguyén radio UL.

UE thu chi s& gbc va chi s6 cdu hinh kénh truy cép ngiu nhién vat ly
(physical random access channel - PRACH) tir eNodeB. Tung té bao cb 64
mao dau truy cap ngAu nhién duoc x4c dinh béi trinh ty Zadoff-Chu (ZC). Chi
ségéc 1a chi s6 logic duoc st dung dé UE tao 64 mao dau truy cép ngiu nhién
ung vién.

Viéc truyén mao dau truy cép ngiu nhién bi gi6i han & céc tai nguyén
thoi gian va tin sb cu thé dbi véi timg t& bao. Chi sb cau hinh PRACH chi bao
khung con va dinh dang méao dau cu thé trong d6 viéc truyén mao dau truy cép
ngau nhién 13 co thé.

UE truyén mao dau truy cdp ngiu nhién dugc chon ngiu nhién dén
ENodeB. UE chon mao dau truy cip ngau nhién trong s6 64 mao dau truy cap
ngau nhién tng vién va UE chon khung con tuong Gng véi chi sd cdu hinh
PRACH. UE truyén mao dau truy cip ngiu nhién dugc chon trong khung con

dugc chon.

Khi thu mao ddu truy c4p ngiu nhién, ENodeB truyén dép ung truy cip
ngau nhién (random access response - RAR) dén UE. RAR dugc do trong hai
budc. Trude tién, UE do PDCCH duoc chén véi truy cdp ngiu nhién (random
access - RA)-RNTI. UE thu RAR trong MAC (medium access control) PDU
(protocol data unit) trén PDSCH dugc chi bao bang PDCCH do dugc.

Fig.6 minh hoa thu tuc két ndi trong 16p RRC.

Nhu duoc thé hién trong Fig.6, trang thai RRC dugc thiét 14p theo viéc

két ndi RRC c6 duge thiét 1ap hay khong. Trang thai RRC chi bao viéc thyc
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thé ctia 16p RRC cua UE c6 duoc két nbi logic véi thuc thé ctia 16p RRC cua
eNodeB hay khong. Trang thai RRC trong do thuc thé cua 16p RRC ctia UE
duoc két ndi logic véi thuc thé ctia 16p RRC clia ENodeB dugc goi 1a trang
thai duoc két néi RRC. Trang thai RRC trong d6 thuc thé ctia 16p RRC ctia UE
khong duoc két nbi logic véi thuc thé ctia 16p RRC ctia ENodeB dugc goi 12
trang thai nhan r6i RRC.

UE trong trang thai dugc két néi c6 két nbéi RRC, va do vay E-UTRAN
6 thé nhan biét sy c6 mit ctia UE trong don vi té bao. Do d6, UE c6 thé dugc
didu khidn mot cach hiéu qua. Mt khac, E-UTRAN khéng thé nhan biét su c6
mit cia UE ma trong trang thai nhan rdi. UE trong trang thai nhan roi duoc
quéan ly bing mang 13i trong don vi ving bam sat la don vi ving 16n hon té
bio. Ving bam sat 1a don vi cta tap hop clia céc t& bao. Tuc 1, dbi voi UE
trong trang thai nhan roi, chi su c6 mit hodc su Véng mit cua UE duoc nhan
biét trong don vi ving 16n hon. Bé UE trong trang thai nhan rdi dwoc cung cip
v6i dich vu truyén thong di dong thong thudong nhu dich vu tiéng néi va dich

vu dit liéu, UE can chuyén dén trang thai dugc két noi.

Khi ngudi ding ban dau bat ngudn UE, UE tim té bao thich hop trude
tién, va sau do & trong trang thai nhan réi. Chi khi UE trong trang thai nhan roi
cn thiét 1ap két nbi RRC, UE thiét 1ap két ndi RRC véi 16p RRC ctia ENodeB
qua thu tuc két ndi RRC va sau d6 thuc hién Chuyén dén trang thai duogc két
nbi RRC.

UE trong trang théi nhan rdi cn thiét lap két ndi RRC trong nhiéu
truong hop. Vi dy, céc trudng hop co thé bao gdm sy c¢b géng clia nguoi ding
dé goi dién thoai, su cb ghng dé truyén dir lidu, hodc truyén ban tin dap tng

sau khi thu ban tin nhén tin tt E-UTRAN.

P& UE trong trang thai nhan rdi thiét 1ap két néi RRC véi eNodeB, thu
tuc két néi RRC can duoc thuc hién nhu duge md ta trén day. Thu tuc két nbi
RRC duoc chia phé bién thanh truyén ban tin yéu ciu két ndi RRC tir UE dén
ENodeB, truyén ban tin thiét lap két ndi RRC tir ENodeB dén UE, va truyén
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ban tin hoan thanh thiét 1ap két ndi RRC tir UE dén eNodeB, s& dugc md ta chi

tiét dudi ddy c6 dua vao Fig.6.

1) Khi UE trong trang thai nhan rdi mudn thiét 1ap két ndi RRC vi céc Iy
do nhu su ¢ géng goi, ¢b truyén dit liéu, hodc dap tmg ctiia ENodeB d6i véi

nhén tin, UE truyén ban tin yéu cau két nbi RRC dén ENodeB trudc tién.

2) Khi thu ban tin yéu cau két ndi RRC tir UE, ENB chip nhén yéu cau
két ndi RRC ctia UE khi cac tai nguyén radio 1a d0, va sau d6 truyén ban tin

thiét 1ap két ni RRC, ma 1a ban tin dap Gng, dén UE.

3) Khi thu ban tin thiét 1ap két néi RRC, UE truyén ban tin hoan thanh
thiét 1ap két ndi RRC dén ENodeB. Chi khi UE truyén thanh cong ban tin thiét
lap két ndi RRC, UE thiét 1ap két nbi RRC véi eNode B va chuyén dén ché do
duoc két néi RRC.

Trong EPC ké thira, MME dugc phan loai thanh AMF (Core Access and
Mobility Management Function) va SMF (session Management Function)
trong hé thdng thé hé tiép theo (Next Generation) (hodc mang 16i 5G (CN)).
Do d6, trong tic NAS va MM (Mobility Management) v6i UE duoc thuc hién
bing AMF, va SM duge thuc hién bang SMF. Ngoai ra, SMF quén ly chuc
ning mit phing ngudi ding (User plane Function - UPF) ma 1a cira ngd c6
chirc ndng mit phing ngudi ding, tic 13, dé dinh tuyén luu lugng ngudi dung.
Trong trudng hop nay, phan mit phing diéu khién ctia S-GW va P-GW trong
EPC ké thira ¢6 thé dugc quan 1y bing SMF, va phan mit phing nguoi dung
¢6 thé duoc quéan 1y bang UPF. Pé dinh tuyén luu luong ngudi dung, mot hogc
nhidu UPF c6 thé tdn tai gita RAN va DN (Data Network). Tuc 13, EPC ké
thira ¢6 thé duoc tao ciu hinh trong 5G nhu duge minh hoa trong Fig.7. Ngoai
ra, 13 khéi niém tuong tmg véi két néi PDN trong EPS ké thira, phién PDU
(Protocol Data Unit) dugc xac dinh trong hé théng 5G. Phién PDU néi dén su
lién két gitta UE, ma cung clp céac dich vu két ndi PDU cuia loai Ethernet hoic
loai chua dugce tao cdu tric cling nhu loai IP, va DN. Ngoai ra, UDM (Unified
Data Management) thuc hién chtrc nang twong tmg v6i HSS cua EPC, va PCF
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(Policy Control Function) thuc hién chtrc nidng tuong ung véi PCRF cua EPC.
Pé thoa mén cac yéu ciu cia hé théng 5G, céc chiic ning c6 thé dugc cung
cap trong loai ¢& 16n. Céc chi tiét cua kién tric hé thdng 5G, timg chirc ning
va tung giao dién theo TS 23.501. Theo sang ché, 5G va NextGen duoc sir
dung clng nhau dé néi dén cing y nghia. Ngoai ra, trong trudng hop cua diém
tham chiéu, NGx (trong trudng hop ndy, x 13 s6) va Nx dugc st dung cung
nhau dé néi dén cung y nghia. Vi du, NG1 va N1 ¢6 nghia ciing diém tham
chiéu. Ngoai ra, truy cp, mang truy cip, va truy cap mang dugc st dung cling
nhau dé néi dén cung y nghia. Vi dy, truy cip 3GPP, mang truy cép 3GPP, va
truy cép truy cap 3GPP dugc coi gidng nhau.

Péi véi giao dién AN-CN (Access Network-Core Network) chung, truy
cap khong phai 3GPP c6 thé dugc nhing trong NextGen RAN (céc truy cép
khong phai 3GPP khong doc 1ap), hodc co thé ngoai NextGen RAN (céc truy
cap khong phai 3GPP ddc 14p). Truy cép khong phai 3GPP doc 1ap co thé hd
tro ca truy cip khong phai 3GPP tin cdy va truy cdp khong phai 3GPP khong
tin cdy. Tuy nhién, céc truy cép khong phai 3GPP khong tin ciy chi duoc xem
xét trong 3GPP Phién ban 15. Truy cdp khong phai 3GPP tin cdy co thé dugc
xem xét trong phién ban sau. Cac giao dién NG2 (N2 trong Fig.7) / NG3 (N3
trong Fig.7) duoc sir dung dé két ndi truy cap khong phai 3GPP doc lap véi
chte nang mit phing didu khién (Control Plane - CP) va chttc ning mit phéng
nguodi dung (User Plane - UP), mdt cach twong ung. Gia dinh la UE ma truy
cip NextGen CN qua truy cép khong phai 3GPP st dung tin hiéu 3GPP
NextGen NAS. Kién triic bac cao nhu duoc thé hién trong Fig.8 co thé duoc st
dung dbi véi truy cép khong phai 3GPP ddc 1ap khong tin cdy. Pbi voi truy
cap khong phai 3GPP khéng tin cdy, a) UE c6 thé phat hién va chon N31WF
lam thd tuc tuong tu chon ePDG ciia TS 23.402, b) UE thiét 1ap N31WF va
dudng hdm IPsec bang céch sir dung IKEv2 va dugc xéc thuc trong NextGen
CN qua NG2 ¢ gifta thiét 1ap dudng ham IPsec, c) ban tin NAS dugc trao d6i
gitta UE va churc ndng CP qua duong him IPsec duoc thiét 1ap va NG2 sau khi
xé4c thuc, va N3IWE cép rd rang ban tin NAS qua NG2, d) IKEv2 va IPsec
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duoc st dung trong giao dién gitta UE va N3IWF nhung giao thuc bd sung c6
thé duoc cung cip rd néu can, va e) mdt quan hé bao mat IKE co thé ton tai

gifta UE va N31WF bét ké s6 lugng phién PDU dugc sé hitu boi UE.

i véi chire ning NG-CP (NextGen Core-Control Plane), NRF (NF
Repository Function) phat hién cac NG-CP NF ngang hang va cung cép chirc
ning dang ky NF va tim kiém dé cho phép cac NG-CP NF ngang hang thuc
hién truyén thong v6i nhau. AMF (Access and Mobility Management
Function) x 1y truy cdp mirc UE, bao gdm diéu khién truy cép mang UE,
quan 1y vi tri UE va quan ly kha nang vuon t6i UE, va quan ly tinh di dong.
Ngoai ra, AMF hd trg UE truy c4p mang qua cic loai da truy cép bao gbm truy
cap 3GPP va truy cdp khong phai 3GPP. AMF la dAu cudi cung cua diém tham
chidu NG1 va diém tham chiéu NG2. SMF (Session Management Function) hd
trg cAp phat dia chi IP cho UE, chon va diéu khién mit phang nguoi dung.
Ngoai ra, SMF ¢6 thé bao gdm phan diéu khién nhu qui téc lién quan dén QoS,
tinh phi lién quan dén phién, va ngan can phap ly. SMF didu khién chirc ning
mit phing ngudi ding NG qua NG4. PCF (Policy Control Function) cung clp
cac chinh sach dong (Gng dung QoS, tinh phi, didu khién truy cap, dinh tuyén
traffic, v.v.) bing cach lam viéc lién két véi cac chirc ning NG CP khéc nhu

SMF va AMF. Ngoai ra, NEF (Network Capability Exposure Function) tdn tai.

Kién triic Non-Roaming NextGen dugc thé hién trong Fig.9. Piém tham
chiéu va giao dién dugc xac dinh trong Fig.9 nhu sau. NG1 1a diém tham chiéu
dbi v6i mit phing diéu khién gitta NG UE va AMF, NG2 14 diém tham chiéu
dbi v6i mit phing didu khién gitra NG-(R)AN va AMF, va NG3 14 diém tham
chiéu d6i véi mat phang nguoi ding gitta NG-(R)AN va NG-UP. Ngoai ra,
NG4 14 diém tham chiéu gitta SMF va chtrc nang NG-UP, NG5 1a diém tham
chiéu gitta PCF va Application Function, NG6 12 diém tham chiéu gitra NG-
UP va mang dit liéu. Mang dit liéu cé thé mang dit liéu cong cdng hoic riéng
tu ngoai nha cung cép truyén théng di dong, hodc co thé 13 mang dit liéu nha
cung cép truyén thong di dong. NG7 1a diém tham chiéu giita chtic ning NG-

CP va quén ly dit liéu théng nhat (NG unified data management - UDM), va
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giao dién dua vao dich vu can duoc coi s& duoc 16 tir chirc ning NG-CP (dich
vu ¢6 thé duoc nhén tin qua chic ning NG-CP khac) nhu AMF, SMF, PCF,
NRF, va NEF. Sau do, tham chiéu Fig.9, UDM luu trir dit liéu lién quan dén
UE, vi du, thué bao, va cic chinh sach (vi dy, QoS va tinh phi), va NG-UP
(NG Core User Plane) la chirc nang mat phing nguoi dung théng thuong dé hd
tro cdc nhiém vu va cac chtrc ndng khéc nhau nhu diém phién PDU ngoai (vi
du, IP) cua két ndi tuong hd, dinh tuyén va chuyén géi, xir Iy luu lugng (vi dy,
tmg dung QoS), diém neo (néu c6 thé) dbi véi tinh di dong Intra/Inter-RAT,
thir nghiém géi va can thiép phap ly (thu thdp UP). Trong khi do, nhiéu chtic
ning NG-UP c¢6 thé duge sir dung dé cung cap mot phién PDU.

Céc thu tuc dang ky duoc thé hién trong Fig.11. Débi véi bam sét tinh di
dong va kha nang vuon t61, UE cin dang ky trong mang dé thu dugc su cho
phép @& thu dich vu. Céc thi tuc dang ky c6 thé duge thuc hién khi UE can
thuc hién ding ky ban dau (didu ndy c6 thé dugc hidu 12 hoat dong gén) déi
v6i hé théng 5G, khi ding ky tinh di dong duge cdp nhat do sy thay d6i cua
UE dén TA méi ngoai ving diang ky trong ché d6 nhan rdi, khi cép nhat ding
ky dinh ky dugc thuc hién (do khoang khong hoat dong duoc thiét lap trudc),
khi UE can cip nhat cac kha ning, hodc khi tham s6 giao thirc duoc thuong
luong trong céac thu tuc dang ky can duogc cip nhat. Permanent Equipment
Identifier thu duge tir UE trong khi ding ky ban dau. Nha diéu hanh AMF c6
thé nhan dang PEI qua EIR (Equipment Identity Register). AMF cp PEI
(IMEISV) d¢én UDM, SMF va PCF.

Sau do, thu tuc ding ky s& dugc md ta c6 dua vao Fig.10. Trong budc
$1001, UE truyén ban tin AN (c4c tham sb AN, Registration Request (loai
ding ky, SUPI(Subscriber/Subscription Permanent Identifier, bd nhan dang cb
dinh thué bao) hodc ID nguoi dung tam thoi, cac tham s6 bao mat, NSSAI UE
5GCN Capability, trang thai phién PDU va uu tién ché d6 MICO)) dén (R)AN.
Trong truong hop ctia 5SG-RAN, tham s6 AN bao gébm SUPI hoidc ID ngudi
dung tam thoi, mang dugc chon va NSSAIL
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Loai dang ky bao gdm ding ky ban ddu (tac 13, UE trong trang théi
khong dang ky. Do d6, hoat dong gén) cua UE, cdp nhat ding ky tinh di dong
(tie 13, UE trong trang thai ding ky va bat dau thi tuc dang ky do tinh di
dong), hodc cép nhat dang ky dinh ky (tic 1a, UE trong trang thai dang ky va
bt dAu thi tuc ding ky do su két thic cia bd dinh thoi cap nhat dinh ky). Néu
duoc bao gdm, ID ngudi dung tam thoi chi bdo AMF phuc vu cudi ciing. Néu
UE d3 dugc ding ky trong PLMN cua truy cép 3GPP va PLMN khéc qua truy
cép khong phai 3GPP, UE khong can cung cip ID tam thdi cia UE duogc cp
phat boéi AMF trong thi tuc dang ky qua truy cap khong phai 3GPP khi truyén
yéu cdu ding ky. Cac tham sd bao mét duge st dung dé xac thuc va bio vé
tinh toan ven. NSSAI chi bdo Network Slice Selection Assistance Information
(dugc dinh nghia trong khoén 5.15 cua TS 23.501). Trang théai phién PDU chi
bao phién PDU kha dung (dugc thiét 1ap truéce) trong UE.

Trong bude $1002, néu SUPI dugc bao gdm hozc ID ngudi dung tam
thoi khong chi bdo AMF hiéu lyc, AMF dugc chon dya vao (R)AT va NSSAL
(R)AN chon AMF nhu dugc mo ta trong TS 23.501. Néu (R)AN khéng thé
chon AMF thich hop, (R)AN truyén yéu ciu ding ky dén AMF duoc chon
theo chinh séch cuc bo. Néu AMF duoc chon khong thé cung cép dich vu dén
UE, AMF duoc chon s& chon AMF thich hop dbi véi UE. Sip xép lai gitta
AMF co ban va AMF dugc chon duoc mo ta trong TS 23.502 4.2.2.2.3, va
AMF ban d4u néi dén AMF co ban, va AMF dich néi dén AMF dugc chon.

Trong bude S1003, (R)AN truyén, ¢én AMF méi, ban tin N2 (tham sb
N2, Registration Request (loai dang ky, ID ¢ dinh thué bao, hodc ID nguoi
dung tam thoi, tham sé bao mat, NSSAI va tham chiéu ché d6 MICO)). Khi
5G-RAN duogc sir dung, tham sb N2 bao g@)m thong tin vi tri lién quan dén té
bao trong d6 UE dang thuong trii, bd nhan dang té bao, va loai RAT. Néu loai
dang ky duoc hién thi bang UE 1a cép nhat ding ky dinh ky, céc bude S1004
dén S1017 c6 thé dugc bod qua.

Trong buée S1004, AMF mdéi (diéu kién) truyén yéu cau thong tin, tic
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13, Information Request (hoan thanh yéu cau dang ky) dén AMF cil. Néu ID
nguoi dung tam thoi cia UE c6 trong yéu cau dang ky va AMF phuc vu dugc
thay ddi sau khi dang ky cudi cting, AMF méi c6 thé truyén yéu cau thong tin,
ma bao gém hoan thanh yéu céu ding ky IE, dén AMF cii dé yéu cau SUPI va
ngtt cdnh MM cua UE.

Trong budce S1005, AMF ct (didu kién) truyén dap tmg thong tin, tirc 13,
dap tng théng tin (SUPI, ngit canh MM, thong tin SMF) dén AMF méi. AMF
cti tra 101 AMF méi lam dap Umg thong tin ma bao gébm SUPI va ngit canh MM
ctia UE. Néu théng tin trén phién PDU hoat dong c6 trong AMF truéc, AMF
¢l bao gdm thong tin SMF, ma bao gom SMF ID va ID phién PDU, trong
thong tin trén phién PDU hoat dong.

Trong bude $1006, AMF mdi (diéu kién) truyén yéu cau nhan dang, tic
13, Identity Request () dén UE. Néu SUPI khong dugc cung cap boi UE hoic
khong duoc tim kiém tir AMF cii, thi tuc yéu cAu nhan dang dugc khoi tao khi
AMEF truyén ban tin yéu ciu nh4n dang dén UE.

Trong budc $1007, UE (diéu kién) truyén Identity Response () dén
AMF moéi. Tc 1a, UE tra 10i lam ban tin dép Gng nhén dang ma bao gbm
SUPL

Trong budc S1008, AMF c¢6 thé x4c dinh goi AUSF (Authentication

Server Function). Trong truong hop nay, AMF can chon AUSF duya vao SUPI
nhu duge mo ta trong TS 23.501.

Trong bude $1009, AUSF cén bat dau xé4c thuc UE va chtrc ning bao
mat NAS.

Trong budc S1010, AMF moi (didu kién) truyén Information
Acknowledged () dén AMF cii. Néu AMF dugc thay d6i, AMF méi bao nhan
duogc viéc cép cua ngit cdnh MM cua UE. Néu thu tuc xéac thuc/bao mat thét
bai, dang ky bi tir chdi, va AMF mdi truyén d4u tir chdi dén AMF cil. AMF cii
tiép tuc hoat dong gidng nhu yéu cau thong tin khéng thu duge.
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Trong budc S1011, AMF méi (diéu kién) truyén Identity Request () dén
UE. Néu PEI(Permanent Equipment Identifier) khong dugc cung cip bang UE
hodc khong dugc tim kiém tir AMF cfi, thi tuc yéu cdu nhan dang dugc khéi

tao khi AMF truyén ban tin yéu cu nhan dang dén UE dé tim kiém PEL.

Trong bude S1012, AMF méi bét diu nhan dang ME (tlly chon). Kiém
tra PEI duoc thuc hién nhu duge mo ta trong khoan 4.7 cia TS 23.502.

Trong bude S1013, néu bude S1014 duge thuc hién, AMF mdi chon
UDM trén co sé& cia SUPL. AMF chon UDM nhu dugc mé ta trong TS 23.501.

Trong budc S1014, néu AMF dugce thay ddi sau khi dang ky cubi cliing
hoac néu khong cé nglt canh thué bao hiéu luc dbi véi UE trong AMF, hodc
néu UE cung cdp SUPI ma khong néi dén ngft canh hiéu luc tr AMF, AMF
md&i bat ddu thu tuc clp nhat vi trf bing UDM. Trudng hop nay bao gdm hoat
dong ma UDM bét dau hiy vi tri d6i véi AMF cil.

Trong bude S1015, AMF méi c6 didu kién chon PCF trén co s cua

SUPI. AMF chon PCF nhu dugc mo6 ta trong TS 23.501.

Trong budc S1016, AMF méi (tuy chon) truyén UE Context
Establishment Request () dén PCF. AMF yéu cdu PCF 4p dung céc chinh sach
nha diéu hanh d6i véi UE.

Trong budc S1017, PCF truyén UE Context Establishment
Acknowledged () dn AMF méi. Ttc 13, PCF bdo nhan duge va tra 101 ban tin
UE Context Establishment Request.

Trong budc S1018, AMF mdi (diéu kién) truyén N11 Request () dén
SMF. Néu AMF dugc thay ddi, AMF méi théng béo cho timg SMF vé AMF
m&i ma phuc vu UE. AMF xac minh trang thai phién PDU tir UE béang céch sir
dung thong tin SMF kha dung. AMF thu thong tin SMF kha dung néu AMF
dugc thay dbi tir AMF. AMF méi yéu cdu SMF giai phéng tai nguyén mang
lién quan dén phién PDU ma khéng duge kich hoat trong UE.

Trong budc S1019, SMF truyén N11 Response () dén AMF méi. SMF
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c6 thé x4c dinh to trigger sdp xép lai UPF, vi du. Néu loai ding ky duoc danh
d4u bing UE 14 cdp nhét ding ky dinh ky, cdc budc 1020 va 1021 cé thé duge

bo qua.

Trong budc S1020, AMF ci (didu kién) truyén UE Context
Determination Request () dén PCF. Néu AMF trude duge yéu cau dé ngit canh
UE dugc thiét 1ap truée bsi PCF, AMF cii két thiic ngit canh UE trong PCF.

Trong budc S1021, PCF truyén UE Context Determination
Acknowledged () dén AMF cdi.

Trong budc S1022, AMF méi truyén, dén UE, Registration Accept
(Temporary User ID, Registration area, Mobility restrictions, tinh trang phién
PDU, NSSAI, b6 dinh thoi cdp nhat diang ky dinh ky, thong tin LADN va ché
d6 MICO duge chip nhén). Néu AMF cap phat ID ngudi dung tam thoi méi,
ID ngudi ding tam thdi c6 trong chap nhan dang ky. Néu cac han ché tinh di
dong duoc ap dung cho UE, c4c han ché tinh di dong c6 trong chép nhén ding
ky. AMF chi bao trang thai phién PDU d6i véi UE. UE huy tai nguyén trong
nglu nhién lién quan dén phién PDU ma khéng dugc hién thi 13 hoat dong tur
trang thai phién PDU. Néu thong tin trang thai phién PDU tdn tai trong
Registration Request, AMF can hién thi trang thai phién PDU dbi véi UE.
NSSAI bao gdm S-NSSAI(Single Network Slice Selection Assistance
Information) dugc chip nhan. Néu ditr liéu thué bao UE bao gdm théng tin
nhin dang LADN(Local Area Data Network) duoc thué bao, AMF can bao
gbm thong tin LADN trén LADN dugc dinh nghia trong TS 23.501 5.6.5 kha
dung trong vung dang ky dugc xac dinh béi AMF trong ban tin chip nhan
dang ky. Néu UE bao gdm ché d6 MICO(Mobile Initiated Connection Only)
trong request, AMF tra 101 dbi véi viée ché @6 MICO c6 can duogc sir dung hay

khong.

Trong bude S1023, UE (diéu kién) truyén Registration Complete () dén
AMF méi. Néu ID nguoi dung tam thoi méi duge cip phat, UE truyén ban tin
Registration Complete dén AMF dé nhan dang ID ngudi ding tam thoi méi.

-25-



40838

Duéi day, phuong phap dé xtr Iy mot cach hiéu qua viée gan UE qua
truy cip 3GPP va truy cép khong phai 3GPP (vi du chinh bao gdm truy cép
WLAN, bao gdm ca WLAN tin cdy va WLAN khong tin cdy) trong hé théng
3GPP Next Generation (hé théng NGS hodc NG: thé hé tiép theo, goi 1a hé
thdng truyén théng di dong 5G) s& dugc md ta.

CAu truc khong chuyén ving (non-roaming) trong EPS dugc thé hién
trong Fig.11. Nhu duoc thé hién trong Fig.11, néu UE dugc két ndi v6i EPC
qua truy cdp WLAN, khoéng c6 thi tuc NAS MM so voi két ndi véi EPC qua
truy cap 3GPP. Do dé, chirc nang mang dé quan 1y ngit canh MM khéng t6n
tai. Tuy nhién, néu UE dugc két ndi véi mang 161 NG qua truy cap WLAN, UE
va mang 161 can thuc hién thu tuc gan NAS, va do vay AMF can quan ly/ duy
tri nglt cdnh MM cua UE d6i véi truy cap WLAN.

Fig.12 minh hoa cac kich ban khac nhau ma UE dugc két ndi voi mang

161 NG qua truy cap khong phai 3GPP nhu truy cdp WLAN va truy cap 3GPP.

Trong Fig.12(a), UE khong chuyén ving, va dugc két ndi v6i mang 15
NG qua truy cap 3GPP va truy cdp khong phai 3GPP trong PLMN chu. Trong
Fig.12(b), UE chuyén ving, va duoc két nbi v6i mang 18i NG qua truy cép
3GPP va truy cép khong phai 3GPP (c6 thé c6 nghia N3IWF), ma thude vé
PLMN ddng nhit dugc tam tra. Trong Fig.12(c), UE chuyén ving, va duogc két
ndi véi mang 16i NG qua truy cdp 3GPP ma thudc vé PLMN#1 duogc tam tra
va lte nay duge két ndi v6i mang 161 NG qua truy cép khong phai 3GPP (c6
thé ¢6 nghfa N3IWF) ma thudc vé PLMN#2 duoc tam trd. Theo cach khéc, UE
c¢6 thé duoc két ndi véi mang 18i NG qua truy cap 3GPP ma thudc vé PLMN
duoc tam tril va lac ndy dugc két ndi véi mang 18i NG qua truy cdp khong phai
3GPP (c6 thé c6 nghia N3IWF) ma thuc vé PLMN chu. Trong trudng hop
nay, vi UE dugc két nbi v6i mang 16i NG qua céc truy cap ma thudc vé céc
PLMN tuong tmg khac nhau, hai mang 161 NG duoc két ndi, va AMF ma phuc

vu UE t0n tai riéng r€ doi vai ting truy cap.

-26-



40838

Cu thé 13, néu UE ddng thoi duge két ndi v6i mang 18i NG qua truy cp
3GPP va truy cdp WLAN, la du ddi véi xac thuc, quan ly tinh di dong, va quén
Iy phién thdng nh4t ma UE thu dich vu tr AMF giéng nhau, trc 13, mot AMF

bét ké loai truy cép.

Néu UE duoc két ndi (hodc duge gin hodc duge x4c thyc) voi 161 NG
qua mdt truy cép va lic nay duoc két ndi (hodc duoc gén hogc duge xac thuc)
v6i 161 NG qua truy cép khéc, véAn d@ c6 thé xuét hién & chd AMF gidng nhau
khong duoc cdp phat/chi dinh vi céc 1y do khac nhau. Vi du, trong trang thai
ma UE duge két ndi (hoic duge gan hodc duoc xac thuc) véi 181 NG qua truy
cap thir nhit va AMF khéng duoc xac dinh, néu UE khoi tao két ndi (hodc gin
hodc x4c thuc) véi 16i NG qua truy cép thi hai, cdc AMF khéc nhau tuong ing
c6 thé duoc clp phat/chi dinh d6i véi hai truy cdp. Vi du khdc, trong trang thai
ma UE duoc két ndi (hodc duoc gén hodc duge xéc thuc) véi 18i NG qua truy
cap thir nhét va théng tin trén AMF khong dugc cép nhét trong DB (c6 thé
duoc goi biang cac tén khac nhau nhu HSS, UDM(User Data Management),
UDR(User Data Repository), va State DB) dé quan ly/duy tri thong tin trén
AMTF, néu UE khai tao két ndi (hodc gin hodc xac thuc) véi 16i NG qua truy
cap thir hai, cac AMF tuong ting khac nhau c6 thé dugc cap phat/chi dinh dbi

v6i hai truy cép.

Do d6, trong phuong an cua sang ché, phwong phap dé phuc vu UE tur
AMF gidng nhau néu UE duoc két ndi v6i mang 161 NG qua truy cap 3GPP va
truy cap khong phai 3GPP s& dugc mé ta. Phuong phép niy 6 thé duoc hicu
1a phuong phap dé cho phép AMF gidng nhau xir Iy ban tin NAS dugc truyén
dén hosic duoc thu tir UE duoc két ndi véi mang 16i NG qua truy cap 3GPP va
truy cap khong phai 3GPP bat ké loai truy cap.

Phuong é4n

UE theo mot phuong &n cua sang ché c6 thé thuc hién ding ky qua truy

cap mang thu nhét va thuc hién ding ky qua truy cip mang tht hai. Trong

truong hop nay, néu truy cap mang thir nhét va truy cép mang thi hai thudc vé
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PLMN dbng nhat, UE can khéi tao/bit ddu dang ky qua truy cap mang th{r hai
sau khi thu tuc dang ky qua truy cap mang thir nhét dugc hoan thanh. N6i cach
khac, néu truy cdp mang thir nhét va truy cdp mang thtt hai thudc vé PLMN
dong nhat, UE khong khai tao/bit ddu ding ky qua truy cip mang tht hai cho
dén khi tha tuc dang ky qua truy cip mang thi nhét dugc hoan thanh. Theo
cach khéc, néu truy cdp mang thir nhat va truy cdp mang tht hai thudc vé
PLMN dbng nhat, UE lam tré khoi tao/bat dau ding ky qua truy cip mang tht
hai cho dén khi thi tuc ding ky qua truy cip mang tht nhét dugc hoan thanh.
Néu truy cdp mang thir nhat 14 truy cap 3GPP, truy cip mang thir hai c6 thé 1a
truy cip khong phai 3GPP, va luc nay, truy cap 3GPP co thé bao gébm 5G New
Radio va LTE dé két ndi UE véi mang 161 NG, va truy cap khong phai 3GPP
c6 thé 1a truy cap WLAN. Nguoc lai, néu truy cdp thi nhat 13 truy cap khong
phai 3GPP (vi dy, truy cdp WLAN), truy cép thur hai c6 nghia la truy cap
3GPP. Ttc 13, UE khéng thyc hién ding ky ban déu (hodc gin) qua truy cip
3GPP va khong phai 3GPP (tuc la, hai truy cép) ddng thoi hodc trung nhau.
Didu nay c6 thé hidu 12 néu thu tuc dang ky ban dau dugce khéi tao (hodc duge
thuc hién) qua mét truy cdp, dang ky ban dau (hodc ding ky) khong duoc khéi
tao/thuc hién qua truy cép khéc. Ngoai ra, didu nay c6 thé duoc hiéu 1 néu tha
tuc dang ky ban dau dugc hoan thanh qua mdt truy cap, dang ky c6 thé duoc
khoi tao/thuc hién qua truy cé@p khac. Ngoai ra, didu nay co thé duoc hiéu 1a
néu thu tuc ding ky ban déu duoc thuc hién qua mot truy cép, ding ky (ban
dau) qua truy cap khac c6 thé duoc dimg. Viée x4c dinh ding ky ban dau c6
thé duge hidu 1a thoi gian khi tha tuc ding ky dugc hoan thanh hodc thoi gian
khi UE thu ban tin chip nhan ding ky tir AMF. Thu tuc dang ky qua truy cap
3GPP va thu tuc dang ky qua truy cap khong phai 3GPP sé& hiéu duogc c6 dua
vao khoan 4.2.2 (thu tuc dang ky) va khoan 4.12.2 (ddng ky qua truy cép
khong phai 3GPP khong tin cdy) cua TS 23.502. Trong trudng hop nay, thu
tuc ¢6 thé duoc hiéu 1a giao dich hodc hoat dong, va néi chung duge 4p dung

cho séng ché.
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Theo cach nay, diang ky qua truy cép mang thtr hai c6 thé dugc khoi tao
chi sau khi dang ky qua truy cdp mang thu nhét duoc hoan thanh. Théng tin
dugc cip phat cho UE trong khi ding ky qua truy cdp mang thir nhit c6 thé
duoc str dung ddi voi phin AMF ctia UE khi ding ky qua truy cdp mang thi
hai duoc thuc hién. Mot cach chi tiét hon, AMF duoc chon tir thong tin duoc
cap phét trong khi ding ky qua truy cdp mang thir nhét c6 thé giéng nhu AMF
duoc chon tir AMF cua UE qua truy cdp mang thur nhét. Ttc 13, vi chiic ning
mang dé chi dinh/cip phat AMF tir mang 161 NG dén UE khong thuc hién thu
tuc gn dong thoi qua céc truy cap khic nhau, AMF gidng nhau c6 thé duoc
chi dinh/cAp phét/chon dbi v6i UE. Tirc 13, UE c6 thé nhan biét/xac dinh/chon
AMF phuc vu ctia UE khi UE dugc gan vao mang 18i NG qua truy cap mang
thr hai, trén co s& cua thong tin trén AMF (tuc 1la, AMF phuc vu) dugc chi
dinh/cp phét/chon khi UE dugc gén vao mang 16i NG qua truy cdp mang thir
nh4t. Chtrc ndng mang dé chi dinh/cip phat/chon AMF dén UE c6 thé 1a DB
(c6 thé duoc goi bing cic tén khac nhau nhu HSS, UDM(User Data
Management), UDR(User Data Repository), va State DB) dé quan ly/duy tri
thong tin trén AMF, hodc co thé 1a chirc ning c6 chitc ning chon ctia AMF.
Pidu nay dugc 4p dung thong thudng cho sang ché. Cac vi du vé chitc ning c6
chirc nang chon cia AMF bao gdm gNB va N3IWF. Ttc 13, chon AMF cia
UE ¢6 thé duoc thuc hién bang gNB va N3IWF. Tuy nhién, khdng bi gidi han
& vi du nay, chon AMF co thé dugc thuc hién bang mot hoic nhiéu chirc ning

mang khéc nhau.

Ngoai ra, thong tin dugc cAp phat trong khi ding ky qua truy cdp mang
thtr nhét c6 thé 13 thong tin ID duge cAp phét tir AMF. M6t cach chi tiét, thong
tin trén AMF (ttc 13, AMF phuc vu) duoc chi dinh/ cAp phét/chon khi UE dugc
gén vao mang 18i NG qua truy cdp mang thu nhét c6 thé dya vao ID ngudi
dung tam thoi cia UE, ma dugc bao gdm trong yéu cau ding ky cta UE. ID
ngudi ding tam thoi nay ¢6 thé duge cap phat cho AMF khi UE thyc hién
ding ky 16i NG, va dugc dinh nghia la 5G-GUTI (5G Globally Unique
Temporary Identity). Tham chiéu khoan 5.9.4 cua TS 23.501, 5G-GUTI duoc
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tao cdu hinh nhu dugc liét ké trong Bang 2 dudi déy. Tac la, 5G-GUTI bao
gém GUAMI (Globally Unique AMF ID) ma la thong tin nhén dang ciia AMF
ma da cép phat 5G-GUTI, tuac 1a, AMF phuc vu ctia UE, va 5G-TMSI(5G
Temporary Mobile Subscriber Identity) ma la thong tin ma co6 thé nhan dang
UE tuong ung tr AMF.

Bang 2

5G-GUTI s& dugc tao cau tric nhur:
<5G-GUTI> := <GUAMI> <5G-TMSI>

trong d6 GUAMI nhan dang AMF va 5G-TMSI duoc chi dinh nhén
dang UE duy nhét trong AMF.

Globally Unique AMF ID (GUAMI) s& dugc tao cAu tric nhur:

<GUAMI> := <MCC> <MNC> <AMF Region ID> <AMF Set ID>
<AMF Pointer>

trong d6 AMF Region ID nhén dang ving, AMF Set ID nhan dang duy
nhit AMF Set trong AMF Region va AMF Pointer trong AMF trong AMF Set.
Luuy2:  AMF Region ID xur ly trurdng hop ma co6 nhidu AMF trong mang
hon s lwong AMF ma c6 thé duoc hd trg bang AMF Set ID va AMF Pointer
bang cach cho phép cac nha diéu hanh st dung lai cting cdc AMF Set ID va

AMF Pointers trong cac vung khéac nhau.

Trong khi do, thu tuc gén vao mang 16i NG c6 thé 12 mét trong sb 1) thu
tuc x4ac thuc ctia UE, 2) thu tuc gén NAS cua UE, va 3) xac thyc va thu tuc gén
NAS. Céc thu tuc nay s& dugc mo ta trong theo thir ty hop 1y.

Thu tuc xac thuc cua UE co thé 1a thu tuc xac thuc UE trong mang 15i
NG trong truong hop cua truy cdp WLAN, va c6 thé 1a thu tuc EAP. Trong
truong hop cda thu tuc EAP, néu ban tin EAP-Success thu duoc tir mang, ¢é
thé coi 1a thu tuc x4c thuc dugc hoan thanh. Trong trudng hop cia truy cép
3GPP, mic di UE c6 thé théng thudng duge xac thuc qua thu tuc gin NAS,

néu xac thuc dugc thuc hién riéng ré, thu tuc xéac thuc co thé dugc thuc hién.
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Thi tuc x4c thue ¢6 thé bao gdm tham chi trurdong hop ma ban tin that bai x4c

thue/tr chdi thu duoc tir mang khi xac thuc that bai.

Péi véi thu tuc gin NAS cia UE, néu UE thu ban tin chip nhén gin tir
mang, co thé coi 1a thu tuc gén NAS duogc hoan thanh. Tuy nhién, thu tuc gén
NAS c6 thé bao gdm tham chi truong hop tha ban tin tir chéi gén thu duoc tir
mang khi gin that bai. Theo cach khéc, néu c6 thé coi 1a thu tuc gin NAS duoc
hoan thanh chi néu tit ca cac ban tin dugc trao di toan bd gitta UE va mang.
Theo sang ché, thu tuc gén NAS c6 thé dugc hidu 1a thi tyc ding ky ban dau
hodc thu tuc cdp nhat dang ky ban dau hodc tha tuc dang ky cla loai ding ky

ban dau.

Trong trudng hop cua xac thuc va cac thu tuc gén NAS cta UE, néu thu
tuc xac thuc va thu tuc grfm NAS cua UE duoc thuc hién cung thoi gian va sau
d6 duoc hoan thanh, ¢ thé coi 14 thu tuc gén vao mang 18i NG dugc hoan
thanh. Diéu nay c6 thé théng thuong twong tmg véi trudng hop ma UE da thu
ban tin chép nhan gén hogc ban tin tir chdi gin déi vai thi tuc gan NAS. Tuy
nhién, didu ndy c6 thé twong tmg véi trudng hop ma UE thu ban tin thanh
cong/thét bai xac thuc hodc thu ban tin d4p ung déi véi gén NAS va ban tin
dap tmg dbi véi xac thuc.

Hoat dong khoi tao thu tuc gén vao mang 18i NG qua truy cip mang thtr
hai sau khi UE hoan thanh tht tuc gén vao mang 16i NG qua truy cip mang thir
nhét (hodc hoat ddng khong thuc hién dang ky ban d4u dong thoi qua hai truy
cép) c6 thé 1a qui tdc ma ludn duoc thuc hién bing UE. Tuy nhién, hoat dong
¢6 thé duge 4p dung néu mot hodc nhiéu trong sé A) diéu kién ma PLMN ma
truy cap mang thir nhat thudc vé gidng PLMN ma truy cap mang th( hai thugc
vé va B) diéu kién ma truy cdp mang tht nhét 13 truy cap 3GPP va truy cép
mang thi hai 13 truy cép khong phai 3GPP va PLMN ma mang truy c@p tha
nhét (hoic RAN hodc gNB) thudc vé gibng PLNM ma N3IWF thudc vé dugc

théa man. Néu diéu kién A) va/hoic diéu kién B) khong duge théa man, UE ¢

-31-



40838

thé thuc hién tha tuc gin vao mang 16i NG qua truy cip mang thir nhét va thu

tuc gan vao mang 15i NG qua truy cap mang thir hai mot cach song song.
Dudéi day, phuong an cia sang ché s& duge mo ta xét vé mang.

Néu UE thyc hién tha tuc gén vao mang 181 NG qua truy cap mang thu
hai trong khi thyc hién thu tuc gén vao mang 18i NG qua truy cip mang thu
nhét (tic 13, trong trang thai ma thu tuc gén khong dugc hoan thanh), UE bao
gdm mot hozc nhidu trong s6 1) thong tin chi bao 1a thu tuc gén dang duoc thuc
hién qua truy cép khac, ii) thong tin loai truy cépv cua truy cap khac ma dang
thuc hién thu tuc gén, iii) thong tin chi bao la UE khong c6 AMF phuc vu, iv)
thong tin chi bao 1a khong c6 ID (co thé 13 ID nguoi dung tam thoi) duge cung
cap/dugc cp phat tr AMF (dé tham chiéu, ID ngudi dung tam thoi 6 thé bao
gdm thong tin (vi du, bo nhan dang) trén AMF ma dugc cung cAp/céap phét ID
nguoi dung tam thoi) khi truyén yéu cau két ndi/ban tin lién quan dén mang
qua truy cdp mang thtr hai. Thong tin nay co thé ¢6 trong loai phirc, va hién

hodc ngam.

Trong trudng hop nay, trang thai ma thu tuc gén vao mang 16i NG
khéng dugc hoan thanh c¢6 nghia trang thai khong dugc coi la thu tuc gén vao
mang 161 NG dugc hoan thanh. Ngoai ra, thong tin cta iii) va iv) ¢6 thé duoc

thay thé v6i ID nguoi diing tam thoi khong c6 trong ban tin yéu clu gin.

Théng tin i) dén iv) c6 thé ¢6 trong a) yéu cau xé4c thyc/bén tin lién quan
(c6 thé 1a ban tin tht nhét dugc truyén tir UE dén mang 161 NG (c6 thé dugc
hiéu 1a ngPDG va N3IWF, va c6 thé dugc hiéu 1a AMF), hogc khong phai nhu
véy. Didu ndy c6 thé khac nhau theo giao thirc ma bao gdm thong tin trén day,
vi du, ban tin IKEv2, ban tin EAP, v.v.) va/hodc b) ban tin yéu cau gin NAS
(c6 thé hiéu 13 ban tin yéu cau dé thuc hién gin hodc dang ky ban dau) duoc

truyén tir UE dén mang.

Néu UE thuc hién tha tuc gén vao mang 18i NG qua truy cap mang thir
hai trong khi thyc hién thu tuc gén vao mang 18i NG qua truy cip mang tht
nhat, hoat dong dé bao gém thong tin cd thé ludn dugc thuc hién, hodc cd thé
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dugc ap dung néu mét hodc nhiéu diéu kién trong s6 A) truong hop ma PLMN
ma truy cdp mang th nhét thudc vé& gibng PLMN ma truy cdp mang thtr hai
thudc vé va B) trudng hop ma truy cip mang thu nhét 1 truy cap 3GPP va truy
cap mang thir hai 1 truy cip khong phai 3GPP va PLMN ma truy cép mang
thir nhit (hoic RAN hozc gNB) thude vé giébng PLMN ma N3IWF thudc veé

duogc thoa man.

Néu chtrc ning mang (gNB, N3IWF hogc niit mang ma thuc hién chirc
ning tuong ty) dé chi dinh/cép phat/chon AMF d8 UE thu yéu cau két ndi/ban
tin lién quan dén mang, ma bao gbm théng tin i) dén iv) trén dy hodc thu ban
tin yéu cdu AMF phuc vu ctia UE tlr chirc ning mang khac do yéu cau két
ndi/ban tin lién quan, chtrc ning mang nhén dang viéc AMF phuc vu dugc chi

dinh/cAp phat cho UE c¢6 ton tai hay khong.

Néu AMF phuc vu ton tai (hodc néu xéac dinh la AMF phuc vu ton tai),
AMF phuc vu tuong Ung co thé duoc cho phép xir Iy ban tin (hodc UE) trén
day. Piéu nay co thé cubi cing dugc hidu 13 AMF phuc vu duge chi dinh/cap
phat/chon phuc vu UE thdm chi AMF phuc vu tuong Umg dugc két nbi voi
mang qua truy cdp mang tht hai khi UE dugc két ndi voi mang qua truy cap
mang th nhét. Mot cach chi tiét, chirc ning mang dé chi dinh/cép phat/chon
AMEF chi dinh/cip phét/chon AMF phuc vu ma da dugc chi dinh/cip phat/chon
d6i v6i UE, nhod vy AMF gidng nhau phuc vu UE bét ké truy cap. Néu chirc
nidng mang thu ban tin dé yéu cdu AMF phuc vu cia UE, chirc ndng mang
nhan dang AMF phuc vu da dugc chi dinh/cAp phét/chon d6i véi UE va sau d6

tra 101 yéu cau bang cach bao gébm AMF phuc vu dugc nhén dang.

Néu AMF phuc vu khong tdn tai (hodc néu xac dinh 14 AMF phuc vu
khéng ton tai), vi AMF phuc vu tuong tng khong dugc chi dinh/cap phat/chon
dé két nbi véi truy cdp mang thir nhét, chtrc ning mang lam tré xtr Iy ctia yéu
cAu két ndi/ban tin lién quan dén mang, ma dugc truyén tir UE qua truy cap

mang tht hai, cho dén khi AMF phuc vu duoc chi dinh/cép phat/chon.
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Sau d6, néu AMF phuc vu dugc chi dinh/cép phat/nhén dang/chon dbi
v6i UE, yéu cau két ndi/ban tin lién quan dén mang, ma dugc truyén tir UE
qua truy cép mang tht hai, c6 thé duoc xtr ly bang AMF phuc vy tuong Ung.
Didu nay cé thé cubi cing dugc hiéu 1a AMF phuc vu dugc chi dinh/cap
phat/chon phuc vu UE thdm chi UE dugc két ndi v6i mang qua truy cap mang
thir hai khi UE duoc két ndi voi mang qua truy cip mang tht nhét. Mot cach
chi tiét, néu chirc ning mang dé chi dinh/cip phéat/chon AMF khéng chi
dinh/cip phat/chon AMF phuc vu ddi véi UE, chirc ning mang chi dinh/cép
phat/chon AMF phuc vy, nho vy AMF giéng nhau phuc vu UE bét ké truy
cap. Néu chirc ning mang thu ban tin dé yéu cdu AMF phuc vu cia UE, chirc
ning mang nhan dang/chon AMF phuc vy, tic 13, thu thong tin trén AMF phuc
vu, va sau d6 tra 10i yéu clu. Theo cach khac, & dap tmg yéu cau, chic ning
mang thong bao la AMF phuc vu khong tdn tai va sau dé tra 101 yéu cau néu

AMF phuc vu duoc nhan dang sau.

Sau d6, UE thuc hién thu tuc gin vao mang 18i NG qua truy cip mang
th hai trong khi thuc hién thu tuc gén vao mang 18i NG qua truy cip mang

thtr nhét (ttc 13, trong trang thai ma tha tuc gin khong duge hoan thanh).

Luc nay, UE c6 thé bao gbm thong tin i) dén iv) trén day trong yéu céu
két ndi/ban tin lién quan khi truyén yéu cAu két ndi/ban tin lién quan dén mang

qua truy cap mang thir hai.

Néu AMF dugc cdp phat/chon dé phuc vu UE, AMF ding ky trong
UDM ma AMF 1a AMF phuc vu cia UE tuong tmg. Lic ndy, AMF c6 the
cung cip bd sung UDM véi mot hodc nhiéu trong s6 I) thong tin (tic 13, thong
tin i) dén iv trén day)) thu duoc tir UE, 1I) loai cta truy cap (vi du, truy cap
3GPP, truy cap khong phai 3GPP, v.v.) qua d6 UE di thuc hién dang ky, III)
thong tin PLMN ma/trong d6 AMF thudc vé&/duge bd tri: diu nay co thé biét
duoc tir thong tin ID cua AMF. (Néu AMF gibng nhau dugc cAp phat/chon ddi
v6i hai truy cap, AMF ¢6 thé thuc hién hoat dong dé dang ky chinh né trong
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UDM lam AMF phuc vu chi mét 1an. Lic ndy, thong tin trén déy c6 thé khong
duoc cung cép dén UDM).

Néu UDM thu yéu cau dang ky d6i v6i AMF phuc vu tr AMF, UDM
xac minh viéc AMF phuc vu cta UE tuong tmg c6 dugc ding ky trong cac
truy cap khac nhau hay khong va viéc hai AMF c6 thuge vé PLMN dong nhét

neu nhu vay.

Néu AMF phuc vu d3 duoc ding ky trong cac truy cép khac nhau va hai
AMTF thudc vé PLMN ddng nhét, UDM ra lénh cho AMF, ma d4 yéu cu ding
ky AMF phuc vu, thuc hién thay d6i/ddi huéng AMF trong khi cung cap thong
tin vé AMF ma d3 duoc dang ky. Lénh nay c6 thé 1a hién hodc ngim. Vi du,
UDM c6 thé cung cip thong tin trén AMF trong khi thong béo 1a AMF phuc
vu da ton tai. Theo cach khac, UDM c6 thé cung cip thong tin trén AMF ma
da duge dang ky trong khi tir chdi yéu cau déng ky ciia AMF phuc vu.

Mot cach chi tiét, AMF ma di thu c4c 1énh/thong tin cho phép AMF ma
da dang dé phuc vu UE phuc vu UE. Pidu nay c6 thé bao gbm hoat dong dé
cép ban tin yéu cau dang ky thu duoc bdi AMF ma da thu cac 1énh/théng tin
dén AMF ma di dang phuc vu UE va/hodc hoat dong dé cap thong tin ngit
canh UE duoc s& hitu béi/duoc tao béi AMF ma da thu cac 1énh/thong tin dén
AMF ma da dang phuc vu UE. Ngoai ra, didu nay c6 thé bao gdm hoat dong
dé xba ngit canh duge tao d6i véi UE tuong tGng néu c¢6. AMF ma di dang
phuc vu UE hoan thanh thi tuc dang ky (day la dang ky dbi vé6i truy cap mang
thir hai).

Vi du khac, AMF ma d3 thu céc 1énh/thdng tin hoan thanh thi tuc dang
ky cta UE. Lic nay, AMF yéu cau Temporary User ID d6i v6i UE cua AMF
ma d4 thu céc 1énh/thdng tin tr UDM va thu Temporary User ID. Khi truyén
dap Gng dang ky/ban tin chép nhan (vi du, chép nhan gan hodc chép nhan dang
ky) dén UE dé dap umg yéu cau ding ky, AMF bao gdm Temporary User ID
trong ban tin dap mg/chip nhan ding ky. Ttc la, AMF ma da thu yéu cau
dang ky tr UE khong cap phat Temporary User ID ma AMF ma dé dang phuc
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vu UE thu Temporary User ID dugc cAp phat trude va truyén Temporary User
ID thu duoc dén UE. AMF ma da thu cac 1énh/thong tin ¢6 thé sau d6 thuc
hién hoat dong dé cép thong tin ngtt canh UE dugc sé hitu/duge tao boi chinh
né dén AMF ma da dang phuc vu UE. Ngoai ra, AMF c6 thé thuc hién hoat

dong dé xda ngft canh dugc tao doi véi UE tuong tmg néu co.

Vi du v& tha tuc ding ky chi tiét d6i v6i cac phuong 4n trén dy cia
sang ché duoc thé hién trong Fig.13 dén Fig.15. Hoat dong tao phién PDU
bang UE va hoat dong truyén va thu luu lugng khong duge thé hién trong vi
du duoc thé hién, va s& duoc hidu c6 dwa vao TS 23.501 va TS 23.502. Trong
phan md ta dudi day, NG-RAN la RAN dugc két ndi v6i mang 16i 5G qua
mang truy cdp 3GPP, va co thé 1a 1) Standalone New Radio, 2) New Radio ma
14 neo vdi cac mé rong E-UTRA, 3) Standalone E-UTRA, va 4) E-UTRA ma
14 neo véi cdc m& rong New Radio, nhu duge moé ta trong TS 23.501. NG-
RAN c6 thé duoc goi 1a RAN, hoic c6 thé duoc goi la gNB dugc két ndi véi
mang 161 5G hodc eNB (hodc ng-eNB) dugc két ndi v6i mang 16i 5G. Dudi

day, timg truong hop trudng hop cua Fig.13 dén Fig.15 s& dugc md ta chi tiét.

Fig.13 minh hoa 12 truy cdp 3GPP va truy cdp khong phai 3GPP (c6 thé
hiéu 1a N3IWF ma thong thuong duoc 4p dung cho sang ché) qua d6 UE thu
dich vu thudc vé PLMN déng nhét. Trong budc S1301, UE duoc bat nguén
(ttc 13, duge cAp dién). Do d6, UE dugc du dinh duge két ndi véi mang 18i 5G
qua truy cip 3GPP. Ngoai ra, UE duogc dy dinh dugc két ndi voi mang 16i 5G
qua truy cdp khong phai 3GPP. Vi truy cép 3GPP va truy cép khong phai
3GPP thudc vé PLMN ddng nhét, UE trudc tién thuc hién ding ky truy cép ¢
mot phia va sau d6 xdc dinh thuc hién dang ky truy cap ¢ phia kia. Trong
Fig.13, gi4 dinh 1a dang ky qua truy cép 3GPP dugc thuc hién trude tién. Hién
nhién, dang ky qua truy cép khong phai 3GPP co thé dugc thuc hién trudce tién.
Trong trurong hop nay, cac budc S1305 dén S1308 duoc thyuc hién trude tién

va sau d6 cac bude S1301 dén S1304 duogc thuc hién.
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Trong budc S1301, UE truyén ban tin yéu cdu dang ky dén mang 15i 5G
qua NG-RAN. Luc nay, ban tin yéu cau ding ky c6 thé bao gébm SUPI
(Subscriber Permanent Identifier hodic Subscription Permanent Identifier) lam

bd nhan dang cua UE.

Trong bude $1302, NG-RAN ma di thu ban tin yéu cau ding ky tir UE
chon AMF ma sé& phuc vu UE va sau do6 cAp ban tin yéu cdu dang ky dén AMF

duoc chon.

Trong céac budc S1303 va S1304, AMF cép phat 5G-GUTI cho UE. V3,
AMF truyén ban tin chdp nhan dang ky, ma bao gbém 5G-GUTI, dén UE. Ban
tin chip nhan ding ky duoc cip dén UE qua NG-RAN.

Trong budce S1305, vi UE hoan thanh dang ky mang 16i 5G qua truy cép
mang thir nhat, UE thuc hién ding ky qua truy cdp mang thir hai. Do d6, UE
truyén ban tin yéu cAu ding ky dén mang 161 5G qua mang truy cap khong phai
3GPP. Luc nay, ban tin yéu cau dang ky bao gdm 5G-GUIT c6 trong bén tin
chép nhan dang ky thu duge trong budc S1304 lam b nhan dang ctia UE.

Trong budc S1306, N3IWF thu ban tin yéu ciu dang ky duoc truyén tir
UE. N3IWF ¢6 thé x4c dinh AMF phuc vu ctia UE bang cach stt dung 5G-
GUTI ma duoc bao gdm bing UE. N3IWF cép ban tin ding ky dén AMF.

Trong céc buéc $1307 va $1308, AMF truyén ban tin chip nhan déng
ky dén UE. Ban tin chép nhan dang ky duoc cap d¢én UE qua N3IWF va mang
truy cap khong phai 3GPP.

Fig.14 minh hoa truy cdp 3GPP va truy cép khong phai 3GPP dugc két
néi véi UE thuoc vé PLMN ddng nhét theo cach giéng nhu Fig.13. Fig.14
khac Fig.13 & chd UE du dinh thu dich vy qua truy c4p khong phai 3GPP trong
trang thai ma UE da thu dich vu bang cach duoc ding ky trong mang 181 5G
qua truy cap 3GPP.
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Trong bude S1401, UE truyén ban tin yéu cau dang ky dén mang 16i 5G
qua NG-RAN. Luc nay, ban tin yéu ciu dang ky c6 thé bao gdm SUPI lam bd
nhan dang cua UE.

Trong bude $1402, NG-RAN ma da thu ban tin yéu cau dang ky tir UE
chon AMF ma s& phuc vu UE va cip ban tin yéu ciu dang ky dén AMF.

Trong cac bude S1403 va S1404, AMF cép phéat 5G-GUTI cho UE. V3,
AMF truyén ban tin chdp nhén ding ky, ma bao gdm 5G GUTI, dén UE. Ban
tin chdp nhan ding ky duoc cap dén UE qua NG-RAN.

Sau d6, mic du khong duoc thé hién trong Fig.14, UE c6 thé thu dich vu
bang céach tao phién PDU.

Trong budc S1405, khi UE di chuyén, UE cén thuc hién cp nhat ding
ky (c6 thé hiéu la dang ky lai theo sdng ché) theo su di chuyén. Diéu nay l1a vi
UE d3 ra ngoai vung ding ky cé trong ban tin chép nhan ding ky ctia buée
S1404. Mic du cap nhat dang ky theo su di chuyén ctia UE d4 duge mé ta, UE
c6 thé thuc hién cép nhat dang ky vi cac ly do khac nhau nhu hoat dong dé
thuc hién cap nhit ding ky dinh ky khi b dinh thoi cap nhéat dang ky két thuc
hosc hoat dong d& thuc hién cdp nhét ding ky 14 kha ning/cau hinh ctia UE
duoc thay doi.

Ltc nay, UE duoc dy dinh dwoc két ndi véi mang 16i 5G tham chi qua
truy cdp khong phai 3GPP. Vi truy cdp 3GPP va khong phai 3GPP thudc vé
PLMN ddng nhét, UE xac dinh trudc tién thuc hién ddng ky truy cép tai mot
phia va sau d6 thuc hién dang ky truy cap tai phia kia. Trong Fig.14, xac dinh
13 ding ky qua truy cdp 3GPP dugc thuc hién trude tién. Tuy nhién, ding ky
qua truy cép khong phai 3GPP cé thé duoc thuc hién trudce tién. Trong trudng
hop nay, cac budc S1410 dén S1413 duoc thuc hién trudc tién va sau d6 cic

bude S1406 dén S1409 duoc thuc hién.
Trong budc S1406, UE truyén ban tin yéu cdu ding ky dén mang 15i 5G
qua NG-RAN. Luc nay, ban tin yéu cau ding ky bao gdbm 5G-GUTI lam bd

nhan dang cua UE.
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Trong bude S1407, NG-RAN ma di thu ban tin yéu cau ding ky tir UE
cap ban tin yéu cau dang ky dén AMF phuc vu ctia UE.

Trong cc budc S1408 va S1409, AMF truyén ban tin chép nhan ding
ky dén UE. Ban tin chép nhén dang ky duoc cip dén UE qua NG-RAN. AMF
c6 thé cép phat méi 5G-GUTI ddi véi UE, va ltc ndy, cung cip ban tin chap
nhan ding ky, ma bao gdbm 5G GUTI, dén UE.

Trong buéc S1410, vi UE hoan thanh dang ky mang 18i 5G qua truy cép
mang thir nhét, UE thyc hién déng ky qua truy cdp mang thir hai. Do d6, UE
truyén ban tin yéu cau ding ky dén mang 16i 5G qua mang truy cap khong phai
3GPP. Lic ndy, ban tin yéu cau ding ky bao gdm 5G-GUIT thu dugc tir AMF
sau khi dang ky qua truy cdp 3GPP, lam b nhan dang cta UE. Dy la 5G-
GUTI ¢6 trong ban tin chip nhan dang ky ctia buéc S1409 néu thu dugc trong
bude S$1409, va 1a 5G-GUTI c6 trong béan tin chdp nhan ding ky cta budc
S1404 néu khéng nhu vay.

Trong budc S1411, N3IWF thu ban tin yéu cau dang ky duogc truyén tir
UE. N3IWF ¢6 thé x4c dinh AMF phuc vu ctia UE bang cach st dung 5G-
GUTI duoc bao gdm bing UE. N3IWF cép ban tin yéu ciu dang ky dén AMF.

Trong cac budc S1412 va S1413, AMF truyén ban tin chap nhan dang
ky dén UE. Ban tin chép nhén dang ky duoc cip d¢én UE qua N3IWF va mang
truy cap khong phai 3GPP.

Fig.15 minh hoa UE dugc du dinh thu dich vu qua truy cép khong phai
3GPP trong trang thai ma UE da thu dich vu béng cach dugc ding ky trong
mang 16i 5G qua truy cap 3GPP theo cach gidng nhu Fig.14. Tuy nhién, khong
gidng nhu Fig.14, Fig.15 minh hoa 1a truy c4p 3GPP va truy cap khong phai
3GPP dugc két ndi v6i UE thude vé cac PLMN clia chiing tuong tng khac

nhau.

Trong buédc S1501, UE truyén ban tin yéu cdu dang ky dén mang 18i 5G
qua NG-RAN. Luc nay, ban tin yéu cAu dang ky c6 thé bao gdm SUPI lam bo

nhén dang cua UE.
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Trong buéc S1502, NG-RAN ma da thu ban tin yéu cau ding ky tir UE
chon AMF ma s€ phuc vu UE va cAp ban tin yéu cau ding ky dén AMF, tic 13,
AMF#1.

Trong cac budc S1503 va S1504, AMF#1 cép phat 5G-GUTI cho UE.
Va, AMF#1 truyén ban tin chép nhan ding ky, ma bao gdm 5G GUTI, dén UE.
Ban tin chép nhan dang ky duoc cép dén UE qua NG-RAN.

Sau d6, mic di khong duoc thé hién trong Fig.15, UE ¢6 thé thu dich vu
béng cach tao phién PDU.

Trong budc S1505, khi UE di chuyén, UE cén thuc hién cép nhat ding
k¥ (c6 thé hidu 1a ding ky lai theo sang ché) theo sy di chuyén. Diéu nay la vi
UE d3 ra ngoai vung dang ky c6 trong ban tin chip nhan ding ky cla budc
S1504. Mic du cép nhét dang ky theo su di chuyén cua UE da duoc moé ta, UE
c6 thé thuc hién cép nhat ding ky vi cac 1y do khac nhau nhu hoat dong dé
thuc hién cap nhat dang ky dinh ky khi bo dinh thoi cép nhat dang ky két thiic
hoac hoat dong dé thyc hién cap nhat dang ky khi kha néng/céu hinh ctia UE
dugc thay doi.

Luc nay, UE dugc dy dinh dugc két ndi véi mang 161 5G thdm chi qua
truy cap khong phai 3GPP. Vi truy cap 3GPP va khong phai 3GPP thudc veé
cac PLMN cua ching tuong ung khac nhau, UE khong can 1am tré dang ky
truy cdp ¢ phia kia cho dén khi ding ky truy cap & mot phia duge hoan thanh.
Do d6, UE x4c dinh thuc hién dang ky hai truy céap ddng thoi (hodc riéng 18
ho3c song song hodc doc 1ap). Do do, cac bude S1506a dén 1509a va cac bude

S1506b dén S1509b duoc thuc hién dong thoi.

Trong budc S1506a, UE truyén ban tin yéu cdu dang ky dén mang 15i
5G qua NG-RAN. Luc nay, ban tin yéu cau ding ky bao gdm 5G-GUTI lam
bd nhén dang cua UE.

Trong budc S1507a, NG-RAN ma da thu ban tin yéu cau dang ky tir UE
cép ban tin yéu cau dang ky dén AMF#1 ma la AMF phuc vu cua UE.
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Trong céc budc S1508a va S1509a, AMF#1 truyén ban tin chép nhan
dang ky dén UE. Ban tin chép nhan ding ky dugc cép dén UE qua NG-RAN.
AMF#1 c6 thé cép phat méi 5G-GUTI déi véi UE, va luc ndy, cung cap ban
tin chép nhan dang ky, ma bao gém 5G GUTI, dén UE,

Trong buéc S1506b, UE thuc hién dang ky qua truy cép mang thr hai
bét ké hoan thanh ding ky mang 16i 5G qua truy cdp mang thir nhét. Do do,
UE truyén ban tin yéu cau dang ky dén mang 18i 5G qua mang truy cp khong
phai 3GPP. Luc nay, ban tin yéu ciu dang ky c6 thé bao gom SUPI lam bd
nhan dang cua UE.

Trong budc S1507b, N3IWF thu ban tin yéu cdu dang ky duoc truyén tir
UE. N3IWF chon AMF, ttrc 1a, AMF#2, ma sé phuc vu UE, va sau do6 cép ban
tin yéu cau ding ky dén AMF#2.

Trong cac budc S1508b va S1509b, AMF#2 cap phat SG-GUTI cho UE.
Va, AMF#2 truyén ban tin chip nhan ding ky, ma bao gbém 5G-GUTI, dén UE.
Ban tin chdp nhan ding ky duoc cap dén UE qua N3IWF va mang truy cép
khong phai 3GPP.

Mic di phdn mé ta trén day da dua vao thu tuc déng ky ban dau hoic
tha tuc dang ky gitra hai truy cép, phin mo ta co thé dugc ap dung cho trudng
hop ma thu tuc MM (Mobility Management) khong can duogc thuc hién dong
thoi gitta hai truy cap.

Fig.16 1a so dd minh hoa cAu hinh cua thiét bi nguoi ding va thiét bi nit

mang theo phuong 4n uu tién cta sang ché.

Tham chiéu Fig.16, UE 100 theo sang ché c6 thé bao gdm mddun truyén
thu 110, b xit Iy 120 va bd nhé 130. Mbdun truyén thu 110 c6 thé dugc tao
chu hinh d& truyén céc tin hiéu, dit liéu va thong tin khac nhau dén thiét bi
ngoai vi va thu cdc tin hiéu, dir liéu va thong tin khac nhau tur thiét bi ngoai vi.
UE 100 c6 thé duoc két nbi v6i thiét bi ngoai vi qua day va/hodc khong day.
Bo xir Iy 120 c6 thé didu khién toan bd hoat déng ctia UE 100, va c6 thé dugc

tao cAu hinh dé thuc hién chitic ning hoat dong x1r ly thong tin dé duoc truyén
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dén va duoc thu tir thiét bi ngoai vi. Bd nhd 130 c6 thé luu trit thong tin hoat
dong dugc xt ly trong thoi gian dinh trude, va co thé duoc thay thé véi bd
dém (khong duoc thé hién). Ngoai ra, bo xit Iy 120 ¢6 thé dugc tao cu hinh dé
thuc hién hoat dong UE duogc goi y theo sang ché. Mot céch chi tiét, bo xir 1y
120 thuc hién diang ky qua truy cdp mang thir nhét, va thuc hién ding ky qua
truy cdp mang tha hai. Néu truy cdp mang thtr nhét va truy cdp mang thir hai
thudc vé PLMN ddng nhét, UE c6 thé bit dau ding ky qua truy cdp mang tht
hai sau khi dang ky qua truy cép mang thir nhét duoc hoan thanh.

Tham chiéu Fig.16, thiét bi nat mang 200 theo sang ché ¢6 thé bao gém
mddun truyén thu 210, bd xt ly 220, va bd nhd 230. Médun truyén thu 210 ¢6
thé duoc tao ciu hinh dé truyén cac tin hiéu, dir liéu va thong tin khac nhau
dén thiét bi ngoai vi va thu céc tin hiéu, dit lidu va thong tin khac nhau tir thiét
bi ngoai vi. Thiét bi nat mang 200 ¢ thé duoc két ndi voi thiét bi ngoai vi qua
day va/hoiic khong day. Bo xir Iy 220 c6 thé diéu khién toan bd hoat dong cla
thibt bj nit mang 200, va c6 thé duoc tao cdu hinh dé cho phép thiét bi nut
mang 200 thuc hién chic nang hoat dong xtr ly thong tin dé duogc truyén dén
va duoc thu tir thiét bi ngoai vi. B6 nhé 230 c6 thé luu trit théng tin hoat dong
duoge xir Iy trong thoi gian dinh trude, va co thé dugc thay thé véi bd dém
(khong duge thé hién). Ngoai ra, b xtr I 220 c6 thé dugc tao céu hinh dé thyc

hién hoat ddng nut mang dugc goi y theo sang ché.

Ngoai ra, cac chi tiét ctia UE 100 trén day va thiét bi ntit mang 200 trén
day c6 thé duge dugc tao cAu hinh theo cach dé cac phuong an khéc nhau trén
day cua sang ché c6 thé duoc 4p dung doc 1ap cho UE 100 trén day va thiét bi
nut mang 200 trén day, hodc hai hodc nhiéu phuong 4n cé thé dong thoi duoc
ap dung cho UE 100 trén day va thiét bi nat mang 200 trén ddy, va phan mo ta

lap lai dugce bd qua dé r3 rang.

Céc phuong éan trén day theo sang ché ¢6 thé duogc thuc hién bang cic
phuong tién khac nhau, vi du, phan cimg, phan sun, phan mém, hozc két hop

cta chang.
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Néu cac phuong 4n theo sing ché dugc thuc hién bing phan cimg,
phuong phap theo cac phuong 4n cua sang ché c6 thé duge thuc hién bing mét
hodic nhiéu ASIC (application specific integrated circuit), DSP (digital signal
processor), DSPD (digital signal processing device), PLD (programmable
logic device), FPGA (field programmable gate array), cac bd xur ly, cac bd
didu khién, cac bo vi diéu khién, cac bd vi xt 1y, v.v..

Néu cac phuong 4n theo séng ché duoc thuc hién bing phan sun hogc
phan mém, phuong phép theo cdc phuong 4n cua sing ché ¢6 thé duoge thuc
hién bﬁng loai mddun, thd tuc, hodc chic ning, ma thyc hién céc chirc nang
hodc hoat dong dugc md ta trén day. Ma phin mém cé thé duoc luu trit trong
b5 phan nhé va sau d6 c¢6 thé dugce diéu khién bang bd xur ly. B phan nhd c6
thé nam trong hodc ngoai bd xit Iy dé truyén va thu dit liéu dén va tir bd xir Iy

qua cac phuong tién khac nhau da biét.

Ngudi ¢6 hiéu biét trung binh vé linh vuc k§ thuét ndy s& thiy 16 1a sang
ché c6 thé duge thuc hién theo cac cach cu thé khac ph?m duoc boc 16 trong
ban md ta nay ma khong ndm ngoai ban chit va cac dic trung quan trong cla
sang ché. Céac phuong 4n trén diy do dé dugc hiéu theo moi khia canh la
mang tinh minh hoa va khéng mang tinh giéi han. Pham vi cia sang ché can
dugc xé4c dinh bing cac yéu cau bao hd kém theo va céc dang twong duong
cta chung, khong phai bing phan mo ta trén day, va tAt c4 thay d6i nam trong
y nghia va khoang tuong duong cua cac yéu cdu bao ho kém theo duoc du
dinh duoc bao ham bén trong. Ciing hién nhién dbi véi nguoi ¢ hidu biét
trung binh vé& linh vuc k¥ thuét nay 1a cac yéu cdu bao ho ma khdng dugc néu
r3 trong yéu ciu bao ho trong céc yéu cAu bao hd kém theo co thé duoc thé
hién két hop lam phuong 4n clia sang ché hoic duge dua vao 1am yéu cau bao

ho méi bang stra doi sau d6 sau khi don dugc nop.

Kha ning tng dung trong cdng nghiép
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Mic du cdc phuong an khac nhau trén ddy cia sang ché d3 dugc mo ta
dua vao hé théng 3GPP, tuy nhién cac phuong 4n trén dy c6 thé duoc 4p dung
twong tu cho cac hé thong truyén thong di dong khéc nhau.
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YEU CAU BAO HQ
1. Phuong phép thyc hién dang ky bang thiét bi nguoi dung (User Equipment —

UE) trong hé théng truyén thong khong diy, phuong phép nay bao gdm céc
budc:

khéi tao, bang UE, dang ky thir nhét v6i mang 5G qua truy cip mang
thir nhét; va

khéi tao, bang UE, dang ky tht hai v6i mang 5G qua truy cap mang thir
hai chi sau khi dang ky th& nhét qua truy cp mang thi nhit dugc hoan thanh
dé UE duoc ndi song song véi mang 5G qua ca truy cip mang thi nhét va truy
cdp mang th hai,

trong do6 thong tin dugc cip phét cho UE trong khi ding ky tht nhét
duoc sir dung lai trong khi dang ky tht hai, dé chon chi mot chirc ning truy
cdp va quan ly tinh di dong (Access va Mobility Management Function —
AMF) dbi v6i UE duge ndi song song qua cic truy cip mang thir nhit va thi
hai, va

trong d6 AMF dugc chon tir thong tin duoc cap phat trong khi ding ky
tht nhét qua truy cdp mang thir nhit gidng véi AMF dugc chon tir truy cép
mang thir nhét 1am AMF ctia UE.

2. Phuong phép theo diém 1, trong d6 viéc chon AMF cua UE dugc thyc hién
béng gNB néu truy cdp mang tht hai 13 truy cdp 3GPP, va dugc thyc hién
bang chirc ning lién két 1am viéc khong phai 3GGP (Non-3GPP InterWorking
Function — N3IWF) néu truy cap mang thir hai 14 truy cdp khong phai 3GPP.

3. Phuong phép theo diém 1, trong d6 truy cap mang thir nhét va truy cap
mang tht hai 14n luot 1a truy cap khong phai 3GPP va truy cap 3GPP, hoic lan
luot 1a truy cap 3GPP va truy cdp khong phai 3GPP.

4. Phuong phap theo diém 3, trong d6 truy cdp khong phai 3GPP la truy cép
WLAN.

5. Phuong phap theo diém 1, trong d6 théng tin duge cép phat trong khi ding
ky qua truy cdp mang thir nhét 14 thong tin ID duoc cap phat tir AMF.

6. Thiét bi nguoi ding (User Equipment — UE) dé thuc hién dang ky qua truy
cdp mang thu nhét va truy cdp mang thtr hai trong hé théng truyén thong
khong day, UE gom:

modun truyén thu; va
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bd xtr 1y,

trong d6 bd xur ly khoi tao dang ky thu nhét v6i mang 5G qua truy cip
mang tha nhét, va khoi tao dang ky thtr hai véi mang 5G qua truy cép mang
thr hai chi sau khi ding ky tht nhét qua truy cdp mang thu nhét duogc hoan
thanh dé UE dugc nbi v6i mang 5G qua ca truy cdp mang tha nhét va truy cép
mang th{ hai,

trong d6 thong tin duogc cip phét cho UE trong khi ding ky thtr nhét
dugc st dung lai trong khi dédng ky thu hai, dé chon chi mot chirc ning truy
cdp va quan ly tinh di dong (Access va Mobility Management Function —
AMF) d6i véi UE duge ndi song song qua céc truy cap mang thi nhat va thir
hai, va

trong d6 AMF dugc chon tir thong tin dugc cap phét trong khi ding ky
thtt nht qua truy cdp mang thir nhét gidng véi AMF dugc chon tir truy cap
mang th& nhit lam AMF ctia UE.

7. UE theo diém 6, trong dé viéc chon AMF cua UE dugc thyc hién bing gNB
néu truy cdp mang thi hai 1a truy cap 3GPP, va duoc thuc hién bang N3IWF
(Non-3GPP InterWorking Function — chirc nang lién két 1am viéc khong phai
3GGP) néu truy cap mang thtr hai 13 truy cap khdng phai 3GPP.

8. UE theo diém 6, trong d6 truy cép mang thit nhét va truy cip mang th hai
14n luot 14 truy cap khong phai 3GPP va truy cdp 3GPP, hoic lan luot 14 truy
cip 3GPP va truy cép khong phai 3GPP.

9. UE theo diém 8, trong d6 truy cap khong phai 3GPP 1a truy cap WLAN.

10. UE theo diém 6, trong d6 thong tin dugc cAp phat trong khi ding ky qua
truy cap mang thur nhét 1a thong tin ID duoc cép phét tir AMF.

11. Phuong phép theo diém 1, trong d6 ding ky qua truy cap mang thir hai
dugc bat dau khi truy cip mang thir nhét va truy cdp mang thir hai thudc ve
mang di dong mat dat cong cong (public land mobile network — PLMN) dong
nhét.
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FIG. 1
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FIG. 2
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FIG. 5
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FIG. 7
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FIG. 8

NGl
W ;flnfy céli No— ] ,%?;;2‘? SDM
3GP1$ Ighéng N3IWF —
tin cdy doc
' 1a v
— Yl ’ \NG3 ~ | Cécchire NG6
ning UP
FIG. 9
—_———————— — — — _
NG-CP | | NEF NRF || PCF | —NGS— AF
| |
| —NGT—| UDM
| I
| AMF SMF I
= e N\— — 1
NG1 NG2 NG4
UB NG-(RIAN |—NG3— NG-UP [—NG6— DN

-52-




40838

F1G. 10

LUE | [RAN] AMF aMF | [PCF ] [ SMF | [AUSF | [ UDM |
méi cti
Yéu chu ding ky
S1001—~F
81002~ Chon AMF ]
Yéu chu ding ky
$1003 ‘
Yéu cau thong tin
1006
S1007
ERR
[N KSR SO R — N ===
it et R I %8 ANkt Vi
Thong tin duge bao 1thin
, $1010~F~ == ===~=—§1010
Yéu caw/dap tmg nhén dang
() il
§1012+Kiém tra nhan dang ME
e D
v — N\
\\[- ——————— pe -|//
§1013~{ Chon UDM ]
R S10/14~ Thi tuc cép nhét vi tri
A IRV SIS S 2N
V2hmtndatadetatentes ntexietesbedestusiunty tanintentiantaind Rttt B N\
B e e Ittt iy It -7
81015~ _ Chon PCF_ ]
Yéu-chu thiét lap ngit cinh UE |
81016~ ————=-—- F------ -
Thiét lap ngit canh UE duoc bio nhin |
S
N1l Yéu cdu
1 e R -
N11 Dap tng
L =y e
Yéu chu két thiic ngit canh UE
$1020~- ===
Két thiic ngit canh UE duge bio'nhin
S1021—~ ="~
Chfp nhan dang ky
Py S~ i
$1022 Hoén thanh déng ky
§1023—~F ===~ r ——————— -

-53-



40838

FIG. 11
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FIG. 12
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FIG. 13
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FIG. 14
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FIG. 15
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