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(21) 1-2021-02565

(57) Séang ché d& cap dén phuong phép chon té bao & thiét bi ngudi ding ma
khong hd trg cac cudc goi thoai dit lidu goi trén mang 15i ndy. Sang ché ciing dé
cap dén thiét bi ngudi ding ma hd trg cdng nghé truy cép vo tuyén (radio access
technology - RAT) thr nhét va RAT th hai (902) dé thuc hién phwong phap nay.
Ché db truy cap trong d6 thiét bi nguoi dung cé kha ning hoat dong nho st dung
RAT thir hai dugc cho phép (904), va it nhit mot trong cac vi¢c sau day duoc thuc
hién: (i) t& bao ma trong d6 tram gbc hoat dong theo RAT thir hai duoc chon khi
thiét bi ngudi dung duge ciu hinh dé hoat dong & ché do thoai lam trung tim, va
khi thiét bi nguoi dung hd tro cac cudce goi thoai dua trén géi trén RAT thi nhat
nhung khong trén RAT thtt hai (906); hoic (ii) khi té bao ma trong d6 tram gbc
thir nhét hoat dong theo RAT thi nhét 14 kha dung dé chon lai, thiét bi ngudi dung
gift nguyén sy luya chon té bao ma trong do tram géc thir hai hoat dong theo RAT
thtr hai, d4p tng lai viéc xac dinh rﬁmg thu tuc quay tro lai 1a kha dung dbi vai cac

cudc goi thoai dwa trén goi théng qua tram gdc thir nhit (908).
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Linh vuc k§j thuat dwoc dé cap
Sang ché d& cap dén viéc truyén thong khong day va, cu thé 1a dé cap dén
mang 16i thudc loai mang 16i nao do tu thiét bi nguoi dung ma khong hd tro cac

cudc goi thoai dya trén goi trén cac mang 161 thudc loai mang 161 nay.

Tinh trang ky thuit ciia sang ché

Phén mo ta cia tinh trang k¥ thuét cla sang ché dugc dé cap dén & day 1a
v6i muyc dich trinh bay chung vé ngit canh cua séng ché. Céng trinh clia cac tac
gia c6 tén hién tai, dén pham vi ma cong trinh nay dugc mo ta trong phan tinh
trang k¥ thuét nay, cling nhu céc khia canh cua phan mod ta ma theo cach khac c6
thé khong dap tmg lam tinh trang k§ thuat tai thoi diém ndp don, khong bicu hién
cling nhu khong chu dinh dugc dua vao lam tinh trang ky thuét chéng lai sang
ché.

Ban mé ta clia tiéu chudn TS 24.301 thudc du 4n ddi tac thé hé thu ba (3rd
Generation Partnership Project - 3GPP) dé cép dén giao thirc tang phi truy cép
(Non-Access-Stratum - NAS) dbi v4i hé thong goi dugce cai tién (Evolved Packet
System - EPS). Theo ban mé ta nay, viéc cai dat & thiét bi nguoi dung (thuong
duoc dé cap chung dén chit viét t4t 1a UE, ma viét tat cho “user equipment”) chi
ra liéu réng thiét bi ngudi dung c6 cac vu tién cho cac dich vu dit liéu hodc dich
vu thoai. Khi thiét bi ngudi dung wu tién cac dich vu thoai, cai ddt st dung tai thiét
bi ngudi ding 13 thoai 1am trung tam. Néu khong, khi thiét bi nguoi dung vu tién
cac dich vu dit liéu, viéc cai dat st dung tai thiét bi nguoi dung 1a dir lieu lam
trung tAm (data-centric). Tuy nhién, thiét bj ngudi dung véi cai dat st dung thoai

lam trung tAm (voice-centric) van c6 thé yéu cau truy cap dén cac dich vu dit ligu.
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Tai liéu khac, 3GPP TS 24.501, md ta giao thitc NAS ddi v6i hé théng 5G
(5G system - 5GS). Tai liéu ndy md t4 mdt phin sy lya chon mién d6i vé6i thiét bi
ngudi dung ma khai tao cac phién don vi dit liéu giao thitc (Protocol Data Unit -
PDU) va céc cudc goi thoai qua hé théng con da phuong tién IP (IP Multimedia
Subsystem - IMS). Thiét bi ngudi dung nay c6 thé truyén thong véi cac tram gbe
truy cap vo tuyén mit d4t hé théng vién thong di dong toan cAu cai tién (Evolved
Universal Mobile Telecommunications System Terrestrial Radio Access -
EUTRA) va céc tram gbc 5G New Radio (NR), lan luot twong tmg v&i cac cong
nghé truy cép vo tuyén (radio access technology - RAT) it ti€n tién hon va tién
tién hon. Tram gbc EUTRA c6 thé két ndi v6i 161 goi cai tién (evolved packet core
- EPC) hodc 15i thé hé thi ndm tién tién hon (5GC), va tram gbc NR ¢6 thé két
1ndi v6i 5GC. Cu thé hon 13, TS 24.501 chi r5 1am thé nao viée cai dat st dung tai
thiét bi nguoi ding, tinh kha dyung cua thoai IMS, va cac loai cong nghé truy cap
v tuyén (RAT) va cic mang 15i (core network - CN) ma thiét bi nguoi dung hd
tro anh hudng dén kha ning cla thiét bi ngudi ding bat dau cac cude goi thoai
IMS. Tuy nhién, van con co cac tinh huéng ma, do su hd tro gidi han cta cac cudc
goi thoai IMS tai thiét bi nguoi dung va/hodc mang 151, nén thiét bi nguoi dung
khong thé ung dung RAT tién tién hon cho céac dich vu ngoai cac cudc goi thoai

IMS.

Ban chit ky thuit clia sang ché

Muc dich cta sang ché 13 khéic phuc céc bt tién trong tinh trang k¥ thuat.
Muc dich nay dat dugc béng cach dé xuét phuong phap chon té bao ¢ thiét bi
nguoi dung ma khong hd trg cac cude goi thoai dit liéu goi trén RAT nao do, va

thiét bi ngudi dung thuc hién phuong phép theo phuong an vi du cia sang ché.

Thidt bi ngudi ding cho phép ché do truy cap ma trong do thiét bi nguoi
ding c6 kha ning hoat dong nh¢ st dung cong ngh¢ truy cap vo tuyén (RAT) nao
d6 khi (i) thibt bi nguoi ding duge cu hinh dé hoat dong & ché do thiét bi nguvi

dung ché d6 thoai 1am trung tAm nhung thiét bi nguoi dung khong hd tro cac cudc
2
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goi thoai dya trén goi, nhu cac cudc goi thoai IMS, ddi v6i RAT nay, hodc (ii) khi
mang 161 ma thiét bi ngudi dung dang dang ky v61 no khong hd tro cac cude goi
thoai dua trén goi, nhung khi thi tuc thay thé dé thiét 14p céac cudc goi nay la kha
dung. Cu thér‘hcn 14, mang 101 thudc loai nao do trong mot s6 trudng hop hd tro
thi tuc quay tré lai (fallbdclc procedure) dé d6i hudng hodc chuyén giao céc cude
goi thoat dua trén goi dén cong nghé truy cép vo tuyén khac va mang 161 thudc
loéi khéc.
Mot phuong an vi du thude cac k¥ thudt nay 1a phuong phép trong thiét bi
ngum dung ma hd tro RAT thir nhat va RAT thu hai. Phuong phap nay bao gbm
»»VICC cho phep, bang phan ctimg xtt 1y, ché do truy cip ma trong do thiét bi nguoi
dung c6 kha nahg hoat dong nho st dung RAT thir hai va thyc hién it nhét mot
trong s6 (i) chon té bao ma trong d6 tram gbc hoat dong theo RAT thir hai, khi
thiét bi ngudi ding duge cAu hinh dé hbat dong & ché do thoai lam trung tam, va
khi thiét bi ngudi dung hd trg céc cuoc goi thoai dya trén goi qua RAT thu nhét
‘nhu:ng khong qua RAT thir hai, hodc (ii) khi té bao trong d6 tram gbc thir nhat
vhoat dong theo RAT thtr nhét kha dung dé chon lai, gilt nguyén su lya chon £
bao (remammg camped on a cell) ma trong do tram gbc thir hai hoat dong theo
RAT tht hai, d4p ting lai viéc xéc dinh rang tha tuc quay tro lai 13 kha dung ddi
Vi cac cudc goi thoai dua trén goi thong qua tram gdc thir nhat.
| Phuong 4n vi du khéc cta cac k¥ thudt nay la phuong phap trong co s& ha
tAng tram 6 bao 'dé ho ti‘Q’ céc cude goi thoai dua trén gbi. Phuong phap nay bao
gck)m viéc xac dinh, bang phén cung xt 1y, ring mang 161 (mang 151 - CN) thit hai
ﬂfcﬁa co s& ha tang tram té bao co loai mang 15i thir hai hd tro thi tuc quay tro lai
‘dé dbi hudng hodc chuyén giao cudc gOi thoai dua trén goi dén mang 13i thtr nhit
’ thuoc loai mang 161 th nhit. Phuong phép nay con bao gdm viéc cung cép, bang
: phan cing xu 1y, chi din ma mang 16i thir hai hd trg thu tuc quay tro lai dén thiét
',b1 ngudi dung thong qua té bao cla tram gbc duge két ndi voi mang 161 thit hai.
| Phu'O'ng an vi du khéc nita cua cac ky thufit nay 1a vat ghi dai han luu trit cac

1énh. Khi dugc thuce thi bang phan cimg xir 1y cla thiét bi nguoi dung, cac 1énh

3
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ma 1am cho thiét bi nguoi dung bét ché @6 truy cap ma trong do thiét bi nguoi
dung c6 kha ning hoat dong ma st dung RAT thtr hai va thuc hién it nhat mot
trong 50 (i) chon té bao ma trong do tram gbc hoat dong theo RAT thir hai, khi
thiét bi ngum dung dwoc cAu hinh dé hoat dong & ché d6 thoai 1am trung tdm, va
khi thiét bi ngum dung hd trg cic cudc goi thoai duya trén goi qua RAT thir nhit
nhung khéng qua RAT thi hai, hoac (ii) khi té bao ma trong do tram g thir nhét
}h(A)at dong thco RAT thit nhit 1a kha dung dé chon lai, ma gitt nguyén sy lya chon
té bao ma trong d6 tram géc thtt hai hoat dong theo RAT thtr hai, dap Umg lai viéc
xac dinh 1‘§ng thﬁ tuc quay trd lai 1a kha dung ddi vai cac cudce goi thoai dua trén

gbi thong qua tram gbe thi nhét.

M ta vin tit cic hinh vé
| Fig. 1 13 hinh v& thé hién so dd khdi ctia mang truyén thong khong day vi
‘du ma trong d6 thiét bi nguoi dung theo sang ché co thé chon té bao EUTRA voi
tram géc duogc kbt ni véi BPC hoac 5GC, hodc t€ bao NR v6i tram géc duoc két
ndi véi SGC;
Fig. 2 la hinh v& minh hoa phan cing xt ly vi du cua thiét bi nguoi dung
’tr‘én Fig. 1; |
Fig. 3 1a hinh v& thé hién so dd khdi ctia phuong phap vi du trong thiét bi
ngudi ding trén Fig. 1 dé ding ky voi SGC thong qua té bao SG NR va sau do
dang ky v6i ilé théng con da phwong tién IP (IP Multimedia Subsystem - IMS);
Fig. 4 1a hinh v€ thé hién so dd khéi ctia phwong phap vi du khac trong thiét
bi nguoi dung trén Fig. 1 dé chon té bao va két ndi voi mang 18i;
: Fig. 5 1a hinh v& thé hién so dd truyén ban tin cua kich ban vi du trong do
SGC chi ra su hd tro cua suw quay tro lai EPS ddi véi viée thoai IMS;
| Fig. 6 1a hiﬁh v thé hién so dd truyén ban tin cua kich ban vi du trong do
| Nﬁt B thé hé'vtiép'theo‘ (gNB) chira sy hd tro cta SGC tuwong tng cua sy quay tro
lai EPS d6i voi thoai IMS; |
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Fig. 7-1a hinh v& thé hién so dd khdi cia phuong phap vi du trong 5GC aé
chi ra su ho tro cua sy quay trd lai EPS ddi véi thoai IMS;

Fig. 8 1a hinh vé thé hién so dd khdi cia phwong phap vi du trong gNB dé
chi ra su ho trqvqﬁa s quay tro lai EPS dbi vai thoai IMS;

Fig. 9 »13‘1 so dd khdi cua phuong phap vi du cho phép truy cip vao mang 161,
ma c6 thé duoc thuc hién ‘trong thiét bi nguoi dung trén Fig. 1; va

Fig. 10 la so dd khdi ciia phuong phap vi du cung cép chi din hd trg thu tuc
quay tré lai dé dbi huong hodc xtr 1y trén cdc cude goi thoai dya trén goi, ma co

thé duoc thyuc hién trong thanh phan ctia co s& ha tng tram té bao trén Fig. 1.

Mo ta chi tiét cac hinh v8

Céc k§ thuat theo sang ché c6 thé dugc thuc hién trong thiét bi ngudi ding
va/hodc ¢ co s ha t?mg tram té bao, vi du, ¢ tram géc hodc mang 16i. No6i chung
13, cac k¥ thuat nay mo rong tap hop céc kich ban ma trong do thiét bi ngudi dung
h3 tro RAT it tién tién hon ciing nhw RAT tién tién hon c6 thé sir dung RAT tién
tién hdn dé truy cap mang 13i twong Gmg, khi thiét bi ngudi dung va/hodc mang
161 khong hd tro cudc goi thoai dua trén goi trén RAT tién tién hon. Vi du, thiét
bi ngudi dung co thé thiét 14p phién goi dit lidu cho cac dich vu Internet & t€ bao
theo RAT tién tién hon.

Céc k¥ thuat ndy dugc thao ludn dudi day sy tham chidu vi du dén truy cap
v0 tuyén mat dat he thong vién thong di' dong toan cdu cai tién (Evolved Universal
~ Mobile Telecommunications System Terrestrial Radio Access - EUTRA) va cong

nghé v6 tuyén méi (New Radio - NR) 1an higt 1a RAT it tién tién hon va RAT tién
| tién hon. Hon nita, cac Vi‘ du 1an luot dé cap dén 15i goi cai tién (evolved packet
core - EPC) va 151 thé hé thr ndm (ﬁfth-geheratibn core - 5GC) lan luwot nhu loai
mang goi it tién tién hon va loai mang 101 tién tién hon. Tuy nhién, n6i chung, cic
k¥ thudt theo ‘séhg ché néiy c6 thé ap dung voi cac cdp khac (hoic, tiém nang 13,

sO luong 16n hon) cta cac mang 151 va cac cong nghé truy cdp vo tuyeén.
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Trudc tién dé cép dén Fig. 1, thiét bi ngudi dung 102 co thé hoat dong trong
mang truyén thong khong day vi du 100. Nhu duge thao ludn dudi day, thiét bi
nguoi dung 102 co thé 12 thiét bi thich hop bat ky c6 khé ning truyén thong khong
'day Mang truyen thong khéng day 100 bao gdm tram gbc EUTRA 104 duogc két
nbi véi EPC 112, tram go-c 5G NR 106 duoc két ndi vai 5GC 114, va tram goc
5G NR 108 dugc két ndi véi SGC 114. Tram gde 104 van hanh Nut B cai tién
(eNB), va che trgim gbc 106 va 108 van hanh cac cac eNB thé hé tiép theo (gNB).
Tram gbc 104 pbhﬁ séng té bio EUTRA 120. Tram gbc 106 phit song cac t€ bao
NR 122-1 va 122-2, va tram gbc 108 phu song té bao NR 124,

Thiét bi nguoi ding 102 ¢o thé hd tro cac glao dién vo tuyén EUTRA va 5G
NR (hodc don gian la, “NR”). Khi thiét bi nguoi dung 102 hoat dong & té bao
EUTRA 120, thiét bi nguoi dung 102 trao dbi cac ban tin v6i tram gbc 104 st
dung giao dién vo tuyén EUTRA. Tuy nhién, khi thiét bi nguoi ding 102 hoat
dong & mot trong cac t& bao NR 122-1, 122-2, hodc 124, thiét bi nguoi dung 102
trao ddi cac ban tin v&i tram gbc 106 hoic 108 twong tmg ma st dung giao dién
v tuyén 5G NR.

Noi chung 14, mang truyen thong khéng day 100 co thé bao gbm s6 lugng
tram gdc bt ky, va mdi tram gbc trong s& céc tram gdc ndy co thé phti song mot,
hai, ba hodc sb t& bao thich hgp khéc bét ky. Hon nita, mang truyén thong khong
day 100 theo mot sb phuong 4n c6 thé bao gdm tram gbc EUTRA dugc két ndi
v41 5GC ngoai EPC, va do do, thiét bi nguoi dung 102 trong mot s6 trudng hop
co tﬁé truy cap 5’SGC théng qua giao dién vo tuyén EUTRA.
~ BPC 112va 5GC 114 c6 thé lan lugt duge két ndi v6i IMS 150 va IMS 152.
IMS 150 hoéo 152 ¢6 thé hd tro giao thirc khoi tao phién (Session Initiation
Protocol - SIP) va giao thirc Internet (Internet Protocol - IP), va bao gdm céc may

chu didu khién hodc céc m6 dun dé thuc hign cae chire ning diéu khién phién cude
| goi (Call Session Control Function - CSCF) khéac nhau. Cu thé 14, IMS 150 bao
gdm mo dun CSCF iy nhiém (Proxy CSCF - P-CSCF) 160, va IMS 152 bao gdbm
‘md dun P-CSCF 162. Cac thibt bi ngudi dung nhu thiét bi ngudi dung 102 ¢ thé
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trao ddi cac ban tin v6i mo dun P-CSCF 160 hodc 162 trong qué trinh déng ky
IMS, nhu dui_)'c thao luan dudi day. Ngoai mo dun P-CSCF, IMS 150 hodc 152 co
thé bao gdm méy chu CSCF truy véan (Interrogating CSCF - I-CSCF), may chu
quan 1y thué bao thuong tri (Home Subscriber - HSS, va m6 dun CSCF phuc vu
(Serving CSCF - C-CSCF) (khong duoc thé hién dé tranh 16n x9n). Tuy nhién,
theo mot s6 phuong an, EPC 112 va 5GC 114 dugc két ndi voi cing IMS. EPC
112 va 5GC 114 cing c6 thé dugc két ndi vai Internet 160. Tuy thude vao phuong
an nay, IMS 150 va IMS 152 c6 thé 1a cung IMS hodc cac IMS khéc nhau.

Trong mot ) phuong an vi du, thiét bi nguoi dung 102 khong hd tro thoai
IMS trén NR nhung ho trg thoai IMS trén EUTRA. Thiét bi nguoi dung 102 trong
moOt treong hop nay hd tro thoai IMS trén EUTRA khi tram géc duoc két nbi véi
EPC (“thoai IMS trén EUTRA/EPC”) nhung khong phai khi tram gbe duge két
néi véi 5GC (“thoai IMS trén EUTRA/5GC”). Trong trudong hop khac, thiét bi
nguoi dung 102 hd tro ca thoai IMS trén EUTRA/EPC va thoai IMS trén
" BUTRA/5GC. Theo cac phuong 4n khac, thiét bi ngudi ding 102 hd trg thoai IMS
trén EUTRA (thong qua EPC, 5GC, hodc ca hai) va cing hd trg thoai IMS trén
NR. ‘

5GC 114 theo mdt s6 phuong 4n hd tr thoai IMS trén NR. Theo cac phuong
an khac, 5GC 114 khong hd trg thoai IMS trén NR. Nhu dugc chi ra néu trén,
5GC 114 trong mdt sd trudng hop ¢o thé truy cap dugc thong qua tram gbc
EUTRA, va 5GC 114 c6 thé hd trg thoai IMS trén EUTRA theo mot s6 phuong
vén va khong hd tro thoai IMS trén EUTRA theo céc phuong an khéc. EPC 112 hd
trg thoai EUTRA thoai IMS theo it nhat mét trong cac phuong an.

Hon nita, 5GC 114 theo mot s6 phuong 4n hd tro (thu tuc) quay tro lai EPS
cho thi .tuc 'thoai IMS, theo 5GC 114 nao adi hudng hoac chuyén giao cudc gol
thoai IMS tir duong NR/5GC dén duong EUTRA/EPC. Theo cac phuong an khac,
5GC 114 khong hd tro (thi tuc) qudy trér lai EPS ddi vai viéc thoai IMS. Do do,

'phén md ta nay gial quyét cac to hop ctia ba bién thé doc 1ap nay (su hd trg cua
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thiét bi nguoi ding dbi véi IMS, hd trg SGC doi voi IMS, va hd tro (thi tuc) quay
trd lai EPS).

Nhuvdu'()'c minh hoa trén Fig. 2, thiét bi ngudi dung 102 co thé dugc trang
bi phan ctrng xtt ly 200 bao gom mdt hodc nhiéu b x1r Iy c6 muc dich chung (vi
du, CPU) va vat ghi doc dugc béng may tinh dai han luu trlt cac 1énh ma mot hodc
nhidu bd xr Iy ¢6 muc dich chung thyc thi. Ngoai ra hoac theo cach khac, phan
cung xu 1y 200 ¢o thé bao gdm cac don vi xtr Iy co muc dich dac biét.

Phan cing xu 1y 200 ¢ thé bao gdm bd diéu khién tai nguyén vo tuyén
(radio resource control - RRC) 202, bd didu khién quan 1y di dong (mobility
management - MM) 204, bg didu khién thoai IMS 206,va bd diéu khién phién
PDU 208. Mbi bo didu khién trong sé cac b didu khién 202, 204, 206, va 208
chiu trach nhiém cho viéc tmjén bén tin vé, truyén ban tin di, va cac thl tyc noi
bo tai 16p tuong Umg cuangan xép giao thirc 250. Vi du, ngoai ra viéc hd tro truyén
ban tin bén ngoai thiét bi ngudi ding 102, cac b didu khién 202, 204, 206, va
208 6 thé trao ddi cac ban tin ndi bd véi nhau cling nhu voi cac thanh phan khac
cua thiét bi ngudi dung 102, nhu md dun céc cai dat su dung 220 va Ung
dung Internet 222. Mo dun céc cai dat st dung 220 & mot s6 truong hop thu chi
din cua céc uu tién ciia ngudi dung thong qua giao dién nguoi dung 230. Mbi bd
didu khién trong s cic bod diéu khién 202, 204, 206 va 208 co thé dugc thuc hién
nho st dung sy t6 hop thich hgp bat ky cua phan ctng, phin mém va phan sun.
Theo mot phuong an vi du, cac b diéu khién 202, 204, 206, va 208 1a cic tap hop
Jénh ma x4c dinh cac thanh phin tuong (g cta hé diéu hanh cia thiét bi ngudi
dung 102, v mét hoiic nhidu CPU thyc thi cdc 1énh nay dé thyc hién céc chire
ning twong tmg. Theo phuong én khéc, mot sd hodc tat ca cac bd didu khién 202,
204, 206, va 208 dugc thuc hién nho st dung phin mém diéu khién nhing lam
'vmét‘pha;m cua ‘bbé chip truyén thong khong day.

' Phin cing X 17 200 ¢6 thé giti cac 1énh va trao doi dit ligu voi bd thu phat
240, ma cé thé bao ¢om céc thanh phan ctia EUTRA 242 va céac thanh phan NR

244. Theo mot sb phuong an, thiét bi nguoi dung 102 ¢o thé kich hoat riéng biét
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va cAp nguodn dién cho cac thanh phan ctia BUTRA 242 va cic thanh phan NR
244. B0 thu phat 240 c6 thé bao gdm cac thanh phén phan cimng, phan mém diéu
khién nhiing va phan mém.
Ngan xép giao thite 250 bao gdm 16p vt 1y 260 (thuong dugc viét tit 1
k PHY), 16p diéu khién truy cip phuong tién (medium access control - MAC) 262,
lop diéu khién lien két vo tuyén (radio link control - RLC) 264, 16p con giao thurc
hoi tu dit liéu goi (packet data convergence protocol - PDCP) 266, va 16p con
RRC 268 lam mot phan cla tang truy cap 270. Cac 16p nay duoc sip xép nhu
dudc minh hoa trén Fig. 2. Vi du, tang phi truy cap 280 cua ngin xép giao thirc
250 bao gbm, trong s& cac 16p con khac, 16p con quan ly di dong 272 dé trao ddi
cac ban tin lién quan dén cac ding ky /gan (attachment) va cip nhét vi tri. Lop
con quan ly di dong co thé twong tng véi 16p con quan 1y di dong cai tién (Evolved
MM - EMM) d6i véi cac tha tuc phi truy nhap (non-access-stratum - NAS) va lép
con 5G MM (5GMM) déi voi céc thi tuc NAS cta h¢ thong thé hé thir (Sth
'genyeration system - 5GS). Ngan xép giao thirc 250 cling co thé hd trg cac giao
thire 16p cao hon ddi véi cac dich vu va img dung khac nhau, bao gém vi du lop
TCP/IP va UDP/IP 232 va tip hop 284 cua cac giao thirc cua thoai dya trén goi.
Céc bo diéu khién 202, 204, 206, va 208 1an Iuot tao ra cdc ban tin di va xtr 1y cac
ban tin vé twong Gng voi cac 16p hodc 16p con 268, 272, 284, va 266 nhu dugc
‘minh hoa theo so dé trén Fig. 2. Cac bd diéu khién 202, 204, 206, va 208 cling
thye hién cac thu tuc bén trong thiét bi nguoi dung 102.
Nhu duoc théo Tudn chi tiét dusi day, bo didu khién RRC 202 6 thé sir dung
chc tin hidu nhat dinh dé cho phép mot cach chon loc dung lugng cua thiét bi
nguoi ding 102 dé {ruyén thong qua 5G NR, dugc dé cap dén trong TS 24.501 1
:“khé ning ché do Nl 461 v6i truy cap 3GPP” (nhu dugc st dung ¢ ddy, kha ndng
ché do N1 dé cap dén ché do truy cap nhit dinh ma trong do thiét bi nguoi dung
6 thé hoat don g). Céc tin hidu nay & céac kich ban khéc nhau bao gém cac chi dan
thu duoc tu cac tram géc 106/108 hoac 5GC 114, va/hodc thong tin bén trong thiét

rbi nguoi dung 102 nhu céc cai dat st dung 220. Vidy, cac cai dat str dung 220 ¢o
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thé chi ra liéu cai dit st dung clia thiét bi nguoi dung 1a “thoai lam trung tam” hay
“dit lidu lam trung tam” nhu dugc xac dinh trong TS 24.301 va nhu dugce thao
.luém néu trén.

Tiép theo, mdt vai phuong phdp vi du ma thiét bi nguoi dung 102 co thé
thuc hién va thyuc thi khi hoat dong trong mang 100 duogc thao luan tiép theo dua
trén cac Fig. 3-10. Thiét bi nguoi dung 102, tram géc 106/108, hoac 5GC 114 co
thé thuc hién it nhét mét s6 trong cAc hoat ddng cua cac phuong phap nay trong
ph?m mém, phan mém diéu khién nhing, phin ctng hodc t6 hop thich hop bét ky
cta phan mém, phan mém didu khién nhng va phan cimg. Méc du cac Fig. 3-10
duoc thao luan dudi diy dua trén cac thanh phan dugc md ta trén Fig. 1, nhin
chung 13, thiét bi ngudi ding thich hop bt ky hodc cac nhom thiét bi co the thuc
hién cic phwong phap va kich ban nay.

P& cap dén Fig. 3, phwong phap vi du 300 két ndi voi 5GC thong qua t& bao
5G NR va déng ky v&i he thng da phuong tién IP (IP Multimedia Subsystem -
IMS) ¢6 thé duge thuc hidn & thiét bi ngudi dang 102. Phuong phap 300 bt dau
tai khéi 302, khi thiét bi nguoi dung 102 bat ngudn va chua truy nhép t6i EPC
hodc dang ky véi 5GC. Theo sang ché, ca hai quy trinh truy nhdp vao EPC (ma
lién quan dén thu tuc gén EPS NAS duge md ta, vi du, trong tai liéu 3GPP 24.301

v15.3.0) va quy trinh déng ky véi SGC (ma lién quan dén thu tuc dang ky 5GS
NAS duge mo ta trong, vi du, tai lisu 3GPP 24.501 v15.0.0) ¢6 thé dugc hiéu lam
két nbi voi niang 161 twong tng. Quy trinh két ndi nay cling co thé dugc mé rong
dé bao gdm cac mang 151 khong day. | |

. Thiét bi nguoi ding 102 theo phuong phap 300 hd tro cac giao dién vo tuyén
NR va EUTRA. Do @6, thiét bi nguoi dung 102 ¢6 kha nang trao d6i cac ban tin
v6i cac tram goc NR va EUTA, nhu céc tram gbe 104, 106, va 108 trén Fig. 1.
Thiét bi nguoi dl‘mg 102 cling hd trg IMS trén EUTRA/EPC va/hogc IMS trén
EUTRA/ 5 GC. Vi du, cai dat su dung tai thiét bi ngudi dung 102 1a thoai lam trung
‘tm trong ¥ nghta ciia 3GPP TS 24.301 hoic néu khong s& chi din sy uu tién a6i

v6i cac cude goi thoai thay vi cac phién dit licu.
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Tai khéi 304, thiét bi ngudi dung 102 cho phép kha ning ché d6 N1 dbi véi
truy cap 3GPP. Nhu duoc st dung & ddy, viée cho phép kha nang co thé dé cap
dén viéc chuyén tiép tir trang thai tit sang trang thai bat hodc, trong mot s6 trudng
‘hop, khong chuyén tiép ra khoi trang thai bat va do d6 duy tri 6 trang thai bat.

Thiét bi ngudi ding 102 c6 thé cho phép kha ning ché do N1 tai cp do phan
mém, phan mém dicu khién nhung, va/hodc phan cing. Dé cap tro lai Fig. 2, vi
du, khi thiét bi ngudi dung 102 chuyén tiép kha ning ché @6 N1 tur trang thai tat
sang trang thai bat, thiét bi nguoi ding 102 c6 thé mo 1én, thirc ddy, chuyén tiép
tir ché d6 ngudn thap sang ché d6 ngudn day binh thudng, hodc néu khong s& kich
hoat Céé thanh 'phén NR 244 cia b6 thu phat 240. Sau khi duoc kich hoat, cac
‘thanh phan NR 244 c6 thé thu cac tin hiéu tai cic tAn s6 song mang NR tir céc
tram gdc NR 106 va 108. Theo phuwong an khac, thiét bi ngudi dung 102 khong
bién d6i hoat dong cua céc thanh phan ctia b6 thu phat 240 & murc phan cimg.
Thay vao do, phan cig xtr Iy 200 bién ddi cac cai dit bén trong nhat dinh sao
cho thiét bi nguoi ding 102 ¢6 thé chon t& bao NR & cap dd phan mém didu khién
nhung hodc phan mém.

Do thiét bi neusi ding 102 vira cho phép ché do N1 dé truy cip 3GPP tai
kh&i 304, thibt bi neusi ding 102 tai khéi 306 ¢6 thé chon t€ bao 5G NR. Dé cép
trd lai Fig. 1, vi duy, thiét bi nguoi dung 102 ¢6 thé duoc dinh vi trong té bao 5G
NR 122-1 ciing nhu 6 bao EUTRA 120. Nhu duge tho lugn néu trén, thiét bi
nguoi dung 102 néi chung ¢ thé thu duoc tdc do dit lidu cao hon trong té bao 5G
NR 122-1 so véi trong té bao EUTRA 120. Mién 13 c4c diéu kién chon té bao lién
‘quan (vi du, cuc‘mg 46 tin hiéu, chit luong tin hiéu) dugce théa man, thi thiét bi
nguoq dung 102 chon té bao 5G NR 122-1 thay cho té bao EUTRA 120.

| T1ep theo, tai hdi 308, bo diéu khién quan 1y di dong 204 hodc thuc thé
thich hop khac & thitt bi ngudi dung 102 thuc hién thu tuc dang ky 5GS NAS dé
két néi v6i mang 151 Trong cAu hinh vi du trén Fig. 1 va 2, bd diéu khién quan Iy
di dong 204 cta thiét bi nguoi dang 102 co thé phét ban tin yéu cau diang ky 5GS
NAS dén 5GC 114 thong qua té bao 5G NR 122-1. Sau d6, bd dicu khién quan Iy
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di dong 204 ¢ thé thu ban tin chép nhan ding ky 5GS NAS tir 5GC 114 thong
qua té bao 5G NR 122-1. Dap tmg lai, bd diéu khién quan 1y di dong 204 co thé
phét ban tin hoan thinh ding ky 5GS NAS dén 5GC 114 @& hoan thanh thanh
cong thu tuc ding ky 5GS NAS.

' Tai khéi 310, thiét bi ngudi ding 102 6 thé xc dinh liéu ring thiét bi nguoi
dimg 102 nén duy (i té bao 5G NR duge chon tai khdi 306 hodc chon lai té bao
5G moi, dua trén céc didu kién chon/chon lai té bao thich hop bat ky. Vi du, thiét
bi ngudi dung 102 hoat dong trong moi truong cua Fig. 1 ¢c6 thé duy tri & t€ bao
5G NR 122-1 hoiic chon lai dén té bao 5G NR 122-2 ctia clng tram gbc 106 hodc
dén té bao 5G NR 124 cua tram gbc khac 108. Khi thiét bi nguoi ding 102 x4c
dinh duy tri o t& bao 5G NR dugc chon trudce day, tién trinh nay di dén khéi 312;
néu khong, khi thiét bi nguoi ding 102 xac dinh chon lai té bao 5G NR méi, thi
tién trinh nay di dén khéi 314,

Tai khéi 312 hodc 314, thiét bi nguoi dung 102 1an luot tién hanh dang ky

IMS vai IMS 152 thong qua té bao 5G NR ban dau duoc chon tai khdi 306 hoac
t& bao 5G NR méi tei khéi 310. Dé cap lai dén cac Fig. 1 va2,bd diéu khién phién
PDU 208 cita thiét bi ngudi ding 102 trude tién c6 thé thuc hién thi tuc thiét 1ap
phién PDU dé thiét 10p phién PDU giita thiét bj nguoi ding 102 va 5GC 114, sao
“cho bo didu khién thoai IMS 206 c6 thé trao doi cac ban tin SIP voi IMS 152
thong qua SGC 114 nhd st dung phién PDU duoc thiét 1ap. Trudc tién, bd diéu
khidn phién PDU 203 c6 thé phat ban tin yéu cau thiét 1ap phién PDU dén 5GC
114 va, dap lai, thu ban tin chép nhéan thiét 1ap phién PDU. Sau do, tram géc 106
¢6 thé phat ban tin ciu hinh RRC cAu hinh kénh mang vo tuyén dit ligu (data radio
bearer - DRB) cho phién PDU. Sau d6, bo didu khién thoai IMS 206 ¢6 thé phat
| fbén tin déﬁgk}’/ giao thtre khoi dau phién (Session Initiation Protocol - SIP) dén
P-CSCF 162 ciia IMS 152, va d4p lai, thu ban tin SIP 200 OK” tir P-CSCF 162.
| Nguqcrlai véi phuong phap 300, néu thiét bi ngudi dung tit kha ning ché
~d0 N1 ctia n6 nho cdl dat st dung va thiéu su hd tro thoai IMS/NR nhu duogc chi

ra néu trén, thiét bi nowdi dung sé thi chon t€ bao EUTRA va do do ¢6 thé khong
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}thé su dung tdc d6 di lidu cao hon cua t& bao 5G NR. Vi du, doan 4.3 cua TS
24.501 (v15.0.0) dé xuht rang thiét bi ngudi dung nhu dwge md ta néu trén tham
chiéu dén khéi 302 hoat dong O ché d6 “thoai IMS khong kha dung”. Theo TS
24.501, thiét bi ngudi dimg duge dinh vi trong t€ bao EUTRA 120 va té bao NR
122-1 (xem Fig. 1) theo do nd luc chon té bao EUTRA 120 thay vi t€ bao NR 122-
1. Do do, thidt bi nguoi ding khong thé dat dugc toc do dit ligu cao hon cha giao
dién vO tuyén SG NR cho céc dich vu Internet va cac dich vu khac.

Cu thé hon 14, do thiét bi nguoi ding 102 cho phep tinh nang ché @6 N1 cua
n6 theo phuong phép 300, thiét bi ngudi ding 102 ¢6 the khi d4u dich vu Internet
trén té bao 5G NR 122-1, 122-2, hodc 124. BO didu khién RRC 202, bd diéu khién
phién PDU 208, va/liodc cac thanh phan khac cua thiét bi nguoi dung 102 co thé
yéu ciu rang tram obe 106 hodc 108 cép phat va cAu hinh céc tai nguyén dbi voi
phién Internet. Bé cip dén ngin xép giao thirc 250 trén Fig. 2, tram gbc clia té bao
tuong g co thé cép phat va cAu hinh céc tai nguyén tai 16p PHY 260, 16p MAC
262, 16p RLC 264, vi 16p PDCP 266, cling nhu thuc hién cdu hinh kénh mang v
tuyen va céc tht tuc ciu hinh khac.

Theo mot sb phuong an, thiét bi nguoi dung 102 cho phép kha niang che do
N1 ddi voi truy cap 3GPP bat ké liéu 5GC 114 ¢6 hd trg thoai IMS trén NR hay
khong. Tuy nhién, th co cac phuong an khéc, thiét bi nguoi dung 102 kiém tra liéu
r%mg 5GC 114 va/hoic tram géc 106 ho#c 108 ¢ bao céo su ho tro cua thoai IMS
trén NR tai SGC 114 hay khong, va thvié't bi ngudi dung 102 xac dinh li€u co tat
kha ning ché do N1 ¢6i véi nhitng gi 5GC 114 hd trg.

Vi du, dé cap dén Fig. 4, phuong phap 400 co thé thuc hién ¢ thiét bi ngudi
ding 102 hoic thiét bi nguoi dung thich hop khéc. Céc khoi 402 va 404 trong
phudng phép 400 la 1&0"ng tu voi cac khéi 302 va 304 cia phuong phép 300, va
khéi 406 13 twong tu v6i cac khéi 306 va 308 duge théo luan néu trén.

Thiét bj ngudi ding 102 tai khbi 408 xic dinh ligu rang SGC 114 ¢6 hd tro

fthoai IMS trén NR hay khong. Viée xac dinh nay co thé dua trén “thoai IMS trén
b6 chi béo phién PS” ma 5GC 114 phat dén thiét bi ngudi ding 102 trong mot 56
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truong hop. Ch viét tit “PS” trong ban tin nay twong tmg voi “chuyén mach goi

7‘4 (packet switchéd).” Theo mot phuong an nay, SGC 114 bao gdm thoai IMS trén
bo chi bo phién PS trong ban tin chép nhan ding ky 5GS NAS. Theo phuong an

khac, 5GC 114 bao gém thoai IMS trén bd chi bdo phién PS trong 1énh cap nhat

cdu hinh hoéc ban tin khéng theo yéu cau khéc. Van theo phuong an khac, 5GC

114 cung cép thoai IMS trén bd chi bdo phién PS dap tng lai thiét bi ngudi dung

102 truy vin SGC 114 lién quan dén thoai IMS trén sy hd trg ctia NR. Theo
phuong an khac ntra, tram gbc 106 hodc 108 truyén quang ba thoai IMS trén bd
chi bao phién PS trong khéi thong tin hé thdng (system information block - SIB),

& céc té bao 5G NR twong Gng. |

| Theo mot s6 p‘ndcmg an, 5GC 114 phat thoai IMS trén bd chi bao phién PS

dé chi ra su hd tro cua viéc quay tro lai EPS ddi vai thu tuc thoai IMS. Theo mot

phwong an nay, 5GC 114 khong hd trg IMS trén NR nhung hd tro quay trg lai

EPS cho thoai IMS. Cu thé hon 13, 5GC 114 ¢6 thé phat thoai IMS trén b chi bao

phién PS khi 5GC 114 hd tro thoai IMS trén NR cuing v6i su quay trd lai EPS cho

thoai IMS, hodc khi 5GC 114 khong hd tro thoai IMS trén NR nhung hd trg quay

tr¢ lai EPS cho thoai IMS. D&i véi thiét bi ngudi ding 102, thoai IMS qua bo chi
bao phién PS co thé chi ra ring 5 GC hd tro ca thoai IMS trén NR va quay tro lai

EPS dbi véi viée thoai IMS, nhung thiét bi nguoi dung 102 khong phu thude vao

su hd tro cta thoe_ii IMS trén NR tai 5GC 114 do ban than thiét bi nguoi dung 102

khang h3 tro IMS trén NR. Khi 5GC 114 hodc tram gdc 106/108 khong hd tro ca

thoai IMS trén NR hay quay tré lai EPS ddi voi IMS, SGC 114 c6 thé bo qua thoai

IMS trén bo chi bio phién PS tir cac ban tin dén thiét bi nguoi dung 102.

Theo cic phuong an khac, SGC 114 phét thoai IMS trén b¢ chi bdo phién

PS dé chi.ra’ st hd trg cia IMS trén NR ma cling khong cAn chi ra su hd tro cla

quay tr¢ lai1 EPS dbi véi viée thoai IMS. 5GC 114 trong cac phuong an nay ¢ thé

ung dung co ché khfic dé chi ra st hd tro hoiic thiéu su hd tro ctia quay trd lai EPS
déi véi viée thoai IMS. Vidy, 5GC 114 c6 thé cuhg cép “quay tr¢ lai EPS ddi voi

b6 chi bao thoai IMS” riéng biét dén thiét bi nguoi ding 102. Quay trd lai EPS
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dbi v6i bo vchi b4o thoai IMS trong trudng hop nay 1a doc 1ap véi thoai IMS trén
b6 chi bao phién PS. Theo cac phuong an va/hoic kich ban khac nhau, 5GC 114
c6 thé cung cip su quay tré lai EPS ddi véi bo chi bao thoai IMS trong ban tin
chép nhan ding ky 5GS NAS, trong l1énh cip nhat cAu hinh ho#c ban tin khong
theo yéu ciu khac, dép ung lai thiét bi ngudi dung 102 truy van 5GC 114 lién
,qﬁan dén quay tr¢ lar EPS ddi véi su hd tro thoai IMS, v.v.. Dbi voi vi du cu thé
hon, thiét bi nguoi ding 102 ¢co thé phat ban tin yéu cau dang ky dén 5GC 114 va
dap ung lai viéc thu ban tin chip nhan ding k¥ bao gdm quay tré lai EPS dbi voi
bd chi béao thoai IMS dé chi ra sy hd tro cua quay trd lai EPS ddi v6i voi thoai
IMS, hodc khong chira quay tr¢ lai EPS ddi véi bd chi bao thoai IMS dé chi ra
Viéc thiéu su hd tro quay tro lai EPS ddi voi viée thoai IMS. Hon nita, ban tin
chép nhan ding ky theo phuong dn nay 6 thé chi ra riéng biét sw ho tro hodc thiéu
hd trg cua thoai IMS trén NR bﬁng cach chira hodc khong chira thoai IMS trén b
chi bao phién PS. |
Theo mot s& phuong 4n, 5GC 114 hd trg IMS trén NR khong hd tro quay
trdr lai EPS ddi vai vide thoai IMS. Khi 5GC 114 thu, tir tram géc 106 hoac 108,
chi din ring thiét bi ngudi ding 102 khong hd tro thoai IMS trén NR, 5GC 114
khéng phat thoai IMS trén bd chi bao phién PS dén thiét bi ngudi ding 102. Mat
khac, khi 5GC 114 thu, tir tram gdc 106 hogc 108, chi dan rang thit bi ngudi dung
102 ho tro thoai IMS trén NR, 5GC 114 phit thoai IMS trén bo chi bdo phién PS
dén thiét bi ngudi ding 102. Vi dy, tram gde 106 hogc 108 c6 thé xé4c dinh ligu
thiét bi nguoi ding 102 co hd tro thoaf IMS trén NR ma sir dung phan tir thong
tin (information element - IE) thiét bi nguoi dung (UE)-cong nghé truy cép vo
tuYén mo&i (NR)-khi nang.
"Hon nia, khi SGC 114 hd tro thoai IMS trén NR hoic quay tr¢ lai EPS abi
\(! viéc thdai IMS, nhung 5SGC 114 khong cho phép thiét bi nguoi dung 102 st
dung IMS trén NR hoic quay tro lai EPS ddi voi viée thoai IMS, 5GC 114 ¢6 thé
xé4c dinh khong phat thoai IMS trén b chi bio phién PS hodc du phong EPS cho
b6 chi béo thoai IMS dén thiét bi ngudi dung 102. N6i cach khac, SGC 114 trong
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phuong an nay co thé Xéc dinh phat thoai IMS qua bd chi bdo phién PS hodc quay
tros lai EPS d6i voi bo chi bao thoai IMS dén thiét bi nguoi ding 102 khi (i) 5GC
114 hd tro thoai IMS trén NR hoac quay tr¢ lai EPS dbi véi viéc thoai IMS, va
(i1) 5GC 114 ého phép thiét bi nguoi dung 102 st dung thoai IMS trén NR hoac
quay tr& lai EPS dbi v6i viée thoai IMS. 5GC 114 cho phép thiét bi nguoi dung
102 st dung thoai I1v(S trén NR hodc quay tro lai EPS ddi véi viec thoai IMS néu
thong tin thué bao cho thit bi nguoi ding 102 dugc luu trit trong SGC 114 chi ra
rang thiét bi nguoi dung 102 thué bao vao thoai IMS trén NR hodc quay tro lai
EPS dbi vai viée thoai IMS. 5GC 114 khong cho phep thiét bi nguoi dung 102 str
dung thoai IMS trén NR hodc quay tro lai EPS ddi véi viée thoai IMS néu thong
fin thué bao dbi voi thiét bi ngudi dimg 102 duge luu trit trong 5GC 114 chi ra
rang thiét bi ngudi ding 102 khong thué bao vao thoai IMS trén NR hodc quay
tré lai EPS ddi voi vide thoai IMS.

Theo mdt s6 phuong an, tram géc 106 hodc 108 phat quang ba viéc quay tro
léi EPS cho bd chi bao thoai IMS trong khdi thong tin hé théng (system
information block - SIB), & cac té bao 5G NR tuong mg. Khi tram gbc 106 hodc
108 khong phat quing ba viée quay tré lai EPS cho bo chi bao thoai IMS trong
SIB, tram géc 106 hodc 108 thong bdo mdt cach higu qua cho céac thiét bi ngudi
dung hoat dong ¢ t¢ bao rang 5GC khong hd tro quay trd lai EPS dbi véi thoai
IMS.

Tiép tuc d& cap dén Fig. 4, khi thiét bi ngusi dimg 102 tai khoi 408 x4c dinh
ring SGC 114 hd tro thoai IMS trén NR, thiét bj nguoi dung 102 tai khéi 410 co
thé tién hanh déing kv IMS voi IMS 152 thong qua té bao NR ban dau hodc té bao
NR dugc chon, sau 6 1a dang ky v6i SGC 114, tuong ty voi khdi 312 hodc khéi
3‘1>4 duoc thao hlén néu trén. Tuy nhién, khi thiét bi ngudi dung 102 xéac dinh réng
5GC 114 khong hd trg thoai IMS trén NR, tién trinh nay di dén khi 412.

Tai khéi 412, thiét bi ngudi ding 102 c6 thé tit kha nang ché do N1 ctia no
cho viée truy cdp 3GPP. Thiét bi ngudi ding 102 c6 thé tat kha ning ché do N1

tai cAp d6 phan mén, phan mém diéu khién nhing, va/hodc phan cung. D€ cap
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r¢ lai dén Fig. 2, vi dy, thiét bi nguoi dung 102 6 thé chuyén tiép cac thanh phan
NR 244 ctia bd thu phat 240 thanh ché do n guén thép, ché do ngu, hoac t4t hoan
toan cac thanh ph?m NR 244. Do do, thiét bi nguodi dang 102 khong thé tim kiém
té bao trén tin 6 trong bang tan s6 NR. Theo phuong an khac, thiét bi ngudi dung
102 khong tht cac thanh phin NR 244 hodc chuyén tiép céc thanh phin nay thanh
ché d6 khac, va thay vao dbi bién ddi cac hoat dong lién quan dén céc té bao 5G
NR trong phdn mém va/hodc phin mém diéu khién nhiing cua thiét bi nguoi dung
102. Vi du, thiét bi noudi ding 102 c6 thé cip nhat cac cai dat khac nhau trong bd
nh¢ cta phan cing xtt 1y 200 sao cho thiét bi nguoi dung 102 khong tim kiém
chc té bao NR khi kha ning ché do N1 bi tit, hogc thiét bi nguoi dung 102 khong
chon céc té bao NR bat ky khi kha nang ché o N1 bi tat.

Tai khéi 414, (hiét bi nguoi dung 102 c6 thé tim kiém té bao EUTRA thich
hop. Néu thiét bi ngudi dung 102 xac dinh ré’mg da phat hién ra té bao EUTRA
thich hop (khdi 416), tién trinh nay di dén khéi 418, noi ma thiét bi ngudi ding
102 thuc hién thi twe gin EPS NAS voi EPC 112, Vi dy, dé cap trd lai cdc Fig. 1
va 2, b didu khién quén ly di dong 204 ¢6 thé phét ban tin yéu cau gan EPS NAS
dén EPC 112, thu bin tin chdp nhan gan EPS NAS tir EPC 112 dép tng lai ban
tin yéu cdu gan EPS MAS, va sau d6 phat ban tin hoan thanh gén EPS NAS. Trong
c4c tinh huéng khac, (hit b1 ngiréri dung 102 thyc hién thu tuc cap nhat vung theo
ddi EPS NAS tai khidi 418. Thiét bi ngudi dung 102 trong trudng hop nay phat
ban tin yéu cau cép n hét vung theo doi EPS déﬁ EPC 112, thu ban tin Chép nhén
cap nhét ving theo d5i EPS NAS tir EPC 112 dép tng lai bén tin yéu cau cip nhat
\d‘mg theo ddi EPS, va hoan thanh thii tuc ndy bang cach phét ban tin hoan thanh
cap nhit vung theo ddi EPS NAS. |

Sau khi thiét bi nguoi dung 102 gin thanh céng vao EPC 112 nh¢ hoan
thanh th tuc gén EPS NAS hodgc thii tuc cip nhat ving theo doi EPS NAS, thiét
bi nguoi dung 102 ¢ thé thyc hién thit tuc ding ky IMS v6i IMS 152 trén té bao
EUTRA, néu thiét bj ngudi dung 102 hd trg IMS trén EUTRA. Thiét bi nguoi
ding 102 6 thé tién hanh ding ky IMS trén cing t€ bao EUTRA dugc chon abi
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v6i thu tuc gén EPS NAS hodc thi tuc cip nhat ving theo doi EPS NAS, hodc
thiét bi ngudi dung 102 c6 thé chon té bao EUTRA khéc cho viée dang ky IMS.

~ Tuy nhién, khi EPC 112 khong hd tro thoai IMS, thiét bi ngudi ding 102
theo mot phucmg an khong tit kha ning EUTRA ctia n6 (hodc kha nang ché do
S1) va duy tri gin vio EPC 112. Thiét bi ngudi dung 102 trong truong hop nay
co fhé bo qua viée ding ky IMS voi IMS 152 va co thé phat yéu cau quay trd lai
chuyén mach (cifcu%{‘—switohed _ (S fallback) dén EPC 112 dé thuc hién cudc goi
CS hoac nhéui cudc voi CS. EPC 112 ¢o thé cung cap chi dan liéu EPC 112 co hd
trg thoai IMS trong ban tin chap nhan gin EPS NAS hodc ban tin chip nhan cip
nhétt vung theo d&i I'PS NAS. Theo cach khéac, tram géc EUTRA 104 c6 thé phat
quing b4 chi din réng EPC 112 hd tro thoai IMS trong viéc phat quang ba SIB ¢
té bao EUTRA 120.

Néu thiét bi neudi dang 102 xde dinh tai khéi 416 ring khong ¢6 € bao
EUTRA thich hop khi dung, tién trinh nay di dén khoi 420, trong d6 thiét bi nguoi
ding 102 tim kiém t¢ bao UTRA thich hop hodc té bao hé thong thong tin di dong
todn ciu (Globalb System for Mobile communications - GSM). Néu thiét bi nguoi
dung 102 x4c dinh riing da phat hién rang t& bao UTRA hodc GSM thich hop (khéi
422), tién trinh nay di dén khéi 424, trong d6 thiét bj nguoi dung 102 thyc hién
thu tuc gén IMSI, thi tuc cap nhat vi tri, thu tuc gén dich vu vo tuyén g61 chung
(General Packet Radio Service - GPRS), hodc thu tuc cdp nhat vung dinh tuyén
thong qua té bao UTRA hodc GSM thich hop dé gan vao mang 15i cua té bao
UTRA hogc GSM. [ hi thiét bi nguoi ding 102 gén vao mang 101 cua té bao UTRA
hodc GSM, thiét bi nguoi ding 102 c6 thé thyc hién cude goi CS théng qua té
bao UTRA hoyic»GS'i'\@‘ dén mang 101 hoac thu cuc}c’ goi CS thong qua té bao UTRA
hodc GSM tir mang |3i. Néu khong, néu thiét bi nguoi ding 102 khong tim thay
té bao UTRA hoiic GSM thich hop, tién trinh nay trong cac kich ban khac nhau
¢6 thé quay trd lai khdi 404, 414, hodc 420. D& cap dén ca Fig. 3 va Fig. 4, sau
khi thiét bi nguoi ding 102 hoan thanh dang ky IMS tai khoi 312, 314, hogc 410,

thiét bi nguoi dung 102 ¢6 thé khoi diu cudc goi thoai IMS hodc phién duoc bét
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dau tir dién thoai di dong (mobile-originated - MO) & té bao 5G NR va quay trd
lai & té bao EUTRA. Cac budc nay duge thao ludn chi tiét hon dudi day.

Trong cic kicl ban cta céc Fig. 5 va Fig.6 duge thao luan tiép theo, thiét bi
ngudi ding 102 hd trg EUTRA va céc giao dién vo tuyén NR. Thiét bi ngudi ding
102 theo mot sd truong hop khong ho tro thoai IMS trén NR nhung hd tro thoai
IMS trén EUTRA. Theo cac truong hop khac, thiét bi nguoi dung 102 ho tro thoai
IMS trén NR cling nhu thoai IMS trén EUTRA, nhung 5GC 114 khong hé tro
thoai IMS trén NR. Cai dat st dung tai thiét bi nguoi dung 102 c6 thé 14 thoai lam
trung tAm hoac dit litu lam trung tdm. Do thiét bi nguoi dung 102 hd trg sw quay
tré lai EPS dbi vai vide thoai IMS, thiét bi ngudi ding 102 trong cac kich ban cua
céc Fig. 5 va 6 cho phép kha nang ché do N1 clia né dé sir dung SG NR dbi voi
cac dlch vu nhét dinh (vi du, cac dich vu Internet).

Dé cap trudce tién dén so dd truyen tin 500 trén Fig. 5, thiét bi ngudi dung
102 phat ban tin ycu cau dang ky 504 qua giao dién vo tuyén 5G NR dén gNB
106, ma chuyén (iép ban tin yéu cAu dang ky 506 dén SGC 114. Thiét bi nguoi
dung 102 theo kich bin nay co thé hoat dong & té bao SG NR 122-1. 5GC 114 tra
161 bang ban tin chip nhén dang k}'/‘50‘8 bao gdm chi dan rang 5GC 114 hd trg
quay tr¢ lai EPS d4i véi viéc thoai IMS. Noi cach khac, 5GC 114 phat quay trd
lai EPS cho b6 chi béo thoai IMS dén thiét bj ngudi ding 102. gNB 106 chuyén
tlep béan tin chdp nhan dang ky 510 dén thiét bi ngudi dung 102.

Thiét bi ngudi diung 102 cho phep kha ning ché do N1 512 dap tmg lai ban
tin chap nhan diang kv chi ra sy quay tr¢ lai EPS ddi véi su hd tro thoai IMS va
Iién‘ quan dén thidt bi nguoi ding 102 hd tro giao dién vo tuyén 5G NR, thoai IMS
trén EUTRA, va quiy trd lai EPS dbi voi vice thoai IMS. Thiét bi nguoi ding 102
theo kich ban nay kihong ho trg IMS trén NR. Nhu dugc chi ra néu trén, thiét bi
ngu’m dungv 102 ¢6 thé chuyén tiép tir trang thal tit sang trang thai bat hodc duy
tri 0 trang thai bat.

Thiét bi ngudi dung 102 phéat ban tin hoan thanh dang ky 514 dén gNB 106,
m;‘a chuyén tiép ban (in hoan thanh dang ky 516 dén 5GC 114. Sau do, gNB 106
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phat yéu cau giéij phong RRC 518" dén thiét bi ngudi dung 102 dé hoan thanh thu
tuc RRC.

Do thiét bi ngudi ding 102 chua tht kha nang ché 4o N1 cua no tai khéi 512
hodc sau thoi diém nay tro di, thiét bi nguoi dung 102 tiép tuc 520 chét & té bao
5G NR. 122- 1, & trang thai RRC_IDLE. Sau do, thiét bi nguoi dung 102 co thé
thiét 1ap phién PDU 530 dé truyén tin hiéu IMS va tién hanh dang ky 532 IMS voi
IMS 152 thong qua SGC 114 nho st dung phién PDU duoc thiét lap. Nhu dugc
thao lufn néu trén, bo didu khién phién PDU 208 cta thict bi nguoi ding 102 c6
thé phét bén tin yéu ciu thiét 1ap phién PDU dén 5GC 114 va ddp (mg lai viéc thu
ban tinh chép nhan thiét 1ap phién PDU. Sau dé, bo diéu khién thoai IMS 206 c6
thé phat tin nhén ding ki SIP dén P-CSCF 162 ctia IMS 152, va dép ung lai, thu
ban tin SIP “200 012ty P-CSCF 162. '

5GC 114 tai mot sb diem co thé thuc hién quay tro lai EPS d6i véi thu tuc
thoai IMS 534. Cu thé 1a, nguoi dung cua thiét bi nguoi dung 102 ¢ thé mong
mudn bat dau cuoc ooi dién thoai, va bo diéu khién thoai IMS 206 ¢6 thé thu yéu
cdu twong tmg (U gino dién nguoi dung 230. Bo diéu khién thoai IMS 206 c6 thé
phat ban tin mo1 517 dén P-CSCF 162 thong qua gNB 106 va 5GC 114, sao cho
thiét 1ap cudc goi thoai MO IMS. Do d6, SGC 114 ¢6 thé thue hién thi tuc bién
d6i phién PDU véi gNB 106. Tuy nhién, do thiét bi nguoi dung 102 khong ho tro
thoai IMS trén NI, ¢NB 106 xdc dinh rdng nd nén chuyén giao hodc dbi hudng
thiét bi ngudi dum 102 dén tram gbc EUTRA dugc két n6i v6i EPC, vi du, eNB
104 duoc két ndi vii EPC 112, sao cho thiét bi nguoi dung 102 c6 thé thiét 1ap
cugc gol thoai MO IMS théng qua EUTRA/EPC.

Theo m(}t s6 phuong 4n, gNB 106 nhén thic rang thiét bi ngudi dung 102
khong hd tro thoai IS trén NR do thiét bi nguoi dung 102 chua bao cdo khanang
nay khi thiét 1ap két n6i RRC. Vi du, 3GPP gan day da dé xudt stra d6i TS 38.306
bang ban mo ta R2-1813437 dé dua vao truomg “voiceOverMCGBearer.” Trudng
nay duoc phat tir thiét bi ngudi dung dé chi ra ring thiét bi nguoi dung ho trg IMS

trén NR PDCP ddi v6i kénh mang clia nhoém té bao chinh (master cell group -
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MCG) trong NR. Thiét bi nguoi ding ¢ thé bao gdm trudng ndy trong phan tir
thong tin (IE) thiét bi ngudi dung (UE)-cong nghé truy cép vo tuyén moéi (NR)-
kha ndng va phat phan tr thong tin ndy dén tram gdc. Do do, thiét bi ngudi dung
102 theo mdt phuong 4n vi du phat phan tir thong tin thiét bi nguoi ding (UE)-
cong nghé truy cap vo tuyén moi (NR)-kha néng dén gNB 106 va khong chira
truong voiceOverMCGEearer trong phén tr thong tin nay, ma thong bao co6 hiu
quéa cho gNB 106 (hodc, trong mot s6 truong hop, gNB 108) ma thiét bi nguoi
ding 102 khong hd trg thoai IMS trén NR. No6i chung la, thiét bi ngudi dung 102
¢6 thé thong bao cho gNB 106 ring thiét bi ngusi dung 102 khong hd tro thoai
IMS trén NR ma st dung chi dan 3 rang hoc 4n thich hop bét ky.

Nhu d6i v6i mot phin thit tuc 534, gNB 106 ¢ thé phat dén thiét bi nguoi
duing 102  ban  tin MobilityFromNRCommand ~ chta ~ ban  tin
RRCConnectionReconfiguration dé huéng thiét bi nguoi dung 102 dén té bao
AEUTRA 120 va ii1éd d6 dén eNB 104. Pap tmg lai viéc thu ban tin
MobilityFromNRCommand, thiét bi ngudi ding 102 ¢6 thé két nbi véi eNB 104
va sau do thyc thi thﬁ tuc gén EPS NAS hoic tht tuc cap nhét ving theo ddi EPS
NAS dé gan vao EP C 112. Theo kich ban vi du khac, gNB 106 xac dinh rang gNB
106 nén déi huone thiét bi ngudi ding 102 dén eNB 104 va phat ban tin
RRCRelease dén thiét bi nguoi dung 102. Ban tin RRCRelease trong truong hop
nay bao gom thong tin séng mang EUTRA @& cAu hinh thiét bi nguoi dang 102
véi tin sb song mang EUTRA, cu thé 13 tAn sb song mang ctia eNB 104. Sau do,
thiét bi ngudi dimg 102 ¢o thé chon t€ bao EUTRA 120 clia eNB 104 theo thong
tin nay. Tuong tu vi Hu néu trén, thiét bi nguoi dung 102 co thé thuc thi tha tuc
gin EPS NAS hogc hu fuc cip nhat ving theo ddi EPS NAS dé gin vao EPC 112.
Trong khi d6, gNB 106 khong cai dat cac tai nguyén vo tuyén dé truyén thong cac
goi thoal IMS cﬁd cude goi thoai IMS, theo thi tuc 534. Khi thiét bi nguoi dung
102 hoan thanh thu tuc gén EPS NAS hodc ban tin thu tuc chép nhat cip nhan
ving theo ddi EPS NAS th@nquua eNB 104, thiét bi nguoi dung 102 trao d6i cac
ban tin SIP v6i IMS 150 thong qua EPC 112 d8 thiét 1ap cudc goi thoai IMS MO
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v&i IMS 150. Khi thiét bi nguot dung 102 két thiic cude goi thoai IMS MO, eNB
104 o thé phét ban tin gidi phong két ndi RRC dén thiét bi ngudi ding 102. Néu
ban tin giai phéng j(ét ndi RRC bao gdm thong tin d6i huéng ma cdu hinh tan sb
's6ng mang NR, thi thiét bi nguoi dung 102 tim kiém t& bao trén tan s6 séng mang
NR. Néu ban tin gidi phong két n6i RRC khong bao gdbm thong tin d61 huéng nay,
 thi thiét bi nguéyi ding 102 ¢6 thé tim kiém té bao theo thong tin séng mang NR
trong thiét bi nguoi dung 102. Thong tin song mang NR bao gbm thn sb song
mang cia gNB 106. Do do, thiét bi ngudi ding 102 ¢6 thé lai thu duge toc do dit
liéu tuong d6i cao thong qua NR.

Thiét b1 ‘nguoi dung 102 co thé chi ra sy hd tro chuyén giao dén
EUTRA/EPC hoiic (61 hudng dén EUTRA/EPC 5 phan tir thong tin thiét bi nguoi
dung (UE)-cong nghé truy cap vo tuyén méi (NR)-kha nang. gNB 106 co thé phat
ban tin MobﬂityF1thRCo1nniand néu phan tir thong tin thiét bi ngudi dung
(UE)-cong nghé truy cép vo tuyén moi (NR)-kha ndng chi ra rang thiét bi nguoi
ding 102 hd tro chuyén giao dén EUTRA/EPC. gNB 106 c6 thé phat ban tin
RRCRelease néu phén tir thong tin thiét bi ngudi dung (UE)-cdng nghé truy cap
v6 tuyén méi (NR)-kha ning chi ra ring thiét bi nguoi dung 102 hd tro sy d6i
huéng dén EUTRA/EPC.

Tiép tuc dé cap dén Fig. 5, thiét bi nguoi dung 102 co thé thuc hién céc thu
tuc khac thong _qna oNB 106 dé str dung toc do dit lidu NR vé co ban cao hon. Vi
du, thiét bi nguoi dung 102 ¢6 thé thidt 14p phién PDU 536 cho céc dich vu Internet
va tién hanh truyén thong dit licu 538 cho Umg dung Internet. Tuong tw vOi1 viéc
thiét lap phién PDU dbi voi viée truyén tin hicu IMS, thi viée thiét 1ap phién PDU
lam mot phén ciia th tuc 538 ¢d thé bao gom viée thiét bi nguoi dung 102 phat
ban tin yéu cAu thiét 1ap phién PDU dén 5GC 114, thu ban tin chip nhén thiét 1&p
phién PDU fir 5GC 114, va tram gbc 106 phat ban tin tai cAu hinh RRC ma céu
hinh it nhit mot DR B dbi voi phién PDU. Sau khi phién PDU duoc thiét 13p thanh
cong, bd didu khitn phidn PDU 208 c6 thé phat va thu cac goi dit liéu trén TCP/IP,
UDP’/IP, HTTP/TCP,?V,V. tu cac ing dung va diéh vu khac nhau hoat dong & thiét
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bi ngum dung 102 Vi du, cac gbi dit lidu co thé bao gdm cac goi trinh duyét web,
cac goi ung duno (hur tin, cdc goi tao dong am thanh, cac goi SIP, cac goi thoai,
V... |

Thiét bi ngudi dung 102 thuong co thé thuc hién cac thu tuc 530, 532, 534,
536, va 538 bét ké khi ndo duoe yéu chu va theo thi ty thich hop bt ky. Vi du,
thiét bi ngudi ding 102 trude tign co thé thiét 1ap phién PDU cho cac dich vu
Internet va saﬁ do t‘niét 14p phién PDU cho viéc truyén tin hiéu IMS.

Tiép theo 13, so dd truyén ban tin 600 trén Fig. 6 minh hoa kich ban noi
chung la tuong tu vdikich bé’mvtrén Fig. 5, ngoai tru thiét bi nguoi dung 102 trong
truong hop nay thu chi din ring 5GC 114 hd tf(_)’ su quay tro lai cia EMSS dbi vei
am thanh IMS tor gNB 106.

Cu thé 13, gNB 106 trong kich ban ndy phat SIB 602 va bao gdm sy quay
tr¢ lai ciia EPS ¢61 voi chi dan thoat IMS trong SIB. Thiét bi nguoi dung hoat
dong o té bao 5G NR 122-1 hofic 122-2 clia gNB 106 ¢6 thé xac dinh ring 5GC
114 hd tro sy quay trd lai EPS cho thoai IMS dap tng lai viéc nhén duoc quay trd
lai EPS cho chi dan thoai IMS trong SIB. Nguoc lai, khi thiét bi nguoi dung hoat
dong & t& bao 5G NR 122-1 hofc 122-2 cia gNB 106 thu SIB ma khdng bao gdm
su quay tro ldl EPS d6i vi chi din thoai IMS, thiét bi nguoi dung cd thé xac dinh
rang 5GC 114 khong hd tro quay tro lai EPS cho thoai IMS. gNB 106 c6 thé xéac
dinh rang SIB nén bao g6m quay trg lai EPS cho viée chi dan thoai IMS dya trén
chi dan tuong {in o thu duoc tu 5GC 114 ma st dung, vi du, dinh dang ban tin hanh
dong (Action Message Format - AMF), cAu hinh thiét lap trude, két qua cua truy
vin SGC 114, v.v. |

‘Tuong tu VOl klch ban trén Fig. 5, thiét bi ngudi dung 102 thiét bi nguoi
dung 102 phat ban tin yéu cau diang ky 604 trén giao dién vo tuyén 5G NR dén
gNB 106, ma chuya 1 tlc; ban tin yéu cau ding ky 606 dén 5GC 114. 5GC 114 tra
101 bang ban tin chi Lp nhan dang ky 608, va gNB 106 chuyén tiép ban tin chép
nhén dang ky 61{) dén thiét bi nguoi ding 102. Tuy nhién, khong gidng nhu ban
tin chip nhan ding ky rang gNB 106 phat dén thiét bi ngudi dung 102 trong kich
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ban trén Fig. 5, ban tin chép nhan dang ky trong kich ban trén Fig. 6 khong chua
quay tr¢ lar EPS dbi voi viée chi dan thoai IMS. Tuy nhién, thiét bi nguoi dung
102 nhén thirc ring SGC 114 hd trg quay trd lai EPS doi véi viée thoai IMS dua
trén SIB thu duogc trude day.

Tuy nhién, theo phuong 4n khac, SGC 114 tra 10i lai ban tin yéu cau ding
ky bang ban tin chip nhan ding ky chtra quay tr6 lai EPS d61 v6i bo chi bao thoai
IMS, tuong tu voi bf’m tin chdp nhan ding ky trén Fig. 5, ngay ca khi thiét bi nguoi
dung 102 da nhén thirc 1‘§ng 5GC 114 hd tro quay tré lai EPS ddi véi viec thoai
IMS dua trén SIB thu duoc trude do. Do do, cac phuong an cta cac Fig. 5 va 6 co
thé dugc két hop néu mudn. '

 Tiép tuc d& cip dén Fig. 6, cac ban tin va thi tuc 612-638 1a tyong tur voi
cac ban tin va thu tuc tuong tng 512-538 duge thao luan néu trén dua trén Fig. 5.
Tuong ty kich bén trén Fig. 5, thiét bi nguoi dung 102 ma khong hd tro cudc goi
thoai IMS trén NR ¢ thé ung dung cac dich vu nhAt dinh, nhu cac dich vy Internet,
véi toe do ctia 5G NR cao hon va khong tt kha nang NR cta no.

Dé cap dén Fig. 7, phuong phép vi du 700 chi ra su hd tro quay trg lai EPS
doi voi viéc thoai IMS dén thiét bi ngudi dung ¢6 thé dugc thuc hién trong SGC,
vidy, 5GC 114. |

thmg phép 700 bit dau tai khdi 702, trong d6 SGC 114 tao ra su chi dan
o rang hodc n ring SGC 114 hd tro quay tr& lai EPS dbi vé6i viée thoai IMS.
Theo mot phudhg anvidy, 5GC 1 14hd tro thoai IMS trén NR cling nhu quay trd
lai EPS déi véi viée thoai IMS, va tao ra thoai IMS trén bo chi béo phién PS dé
thong bao rd rang cho ’thiéyt bi nguoi dung 102 rang 5GC 114 cling hd tro quay tré
lai EPS cho thoai IMS. Theo phuong an vi du khac, SGC 114 khong ho tro thoai
IMS trén NR 'nh’_u"ng hd tro quay tro lai EPS ddi voi viée thoai IMS, va tao ra
thoai IMS trén bo chi bao phién PS dé thong béo rd rang cho thiét bi nguvi ding
102 rang 5GC 114 hd trg quay trd lai EPS ddi véi viée thoai IMS. Theo phuong

4n khac, 5GC 114 st dung quay trd lai EPS ctia bd chi béo rd rang, riéng biét dbi
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V&1 vide thoai IMS dé thong bao cho thiét bi ngudi dung 102 rang 5GC 114 ho trg
quay trd lai EPS dbi Véi viéc thoai IMS.

Trong trudmg hop bat kY, tai khéi 704, 5GC 114 ¢6 thé cung cip bd chi béo
1o rang hodc an tron g_}suét tht tuc ding ky, vi dy, trong ban tin chép nhén ding ky
5GS NAS, trdng ban tin khong theo yéu ciu dén thiét bi ngudi dung 102 nhu ban
tin 1énh cép nhat chu hinh, d4p (mg lai truy vAn tir thiét bi ngudi dung 102, v.v..

Tiép theo d¢ cip dén Fig. 8, phliO’ng phéap vi du 800 chi dan su hd tro quay
tr lai EPS cho vice thoai IMS dén thidt bi nguoi ding c6 thé dugc thye hign &
gNB, vi du, gNB 106 hoic 108.

" Phuong phap 800 bét du tai khéi 802, trong d6 gNB 106 hodc 108 xdc dinh
rang 5GC 114, ma gNB 106 hodc 108 dwoc két ndi dén, hd trg quay tré lai EPS
cho viéc thoai IMS. Tuy thugc vao phudng an, gNB 106 hodc 108 co thé thu chi
dan twong tmg tu SGC 114, gNB 106 hogc 108 c6 thé truy vin 5GC 114, hoic
gNB 106 hodc 108 co6 thé dugc cdu hinh trudc véi thong tin nay. Tai khéi 804,
gNB 106 hodc 108 truyén quang ba quay tré lai EPS doi voi chi dan thoai IMS ¢
khéi SIB.

Dé 15 rang hon, cic Fig. 9 va 10 1a cac hinh v& minh hoa mot vai phuong
phap vi du ma thiét b1 ngudi dung hodc co s ha tAng tram té bao c6 thé thuc hién
dé mé rong tap hop cac kich ban md trong d6 thiét bi ngudi ding 6 thé st dung
RAT tién tién hon va truy cap mang 15i tién tién hon. Céc phuong phap clia cac
Fig. 9 va 10 c6 thé duge thuc hién & phan cing, phan mém, phan mém diéu khién
nhting hoic t6 hop thich hop bét ky cua phan cing, phan mém va phan mém diéu
khién nhung. |

- pd cap trude tién dén Fig. 9, phuong phép 900 c6 thé dwoc thuc hién trong
thiét bi ngudi dung ma duoc chu hinh nhu duge minh hoa & khéi 902. Cu thé 1a,
thiét bi nguoi ding hd tro RAT thi nhat va RAT thir hai. RAT thir hai c6 thé tién
tién hon RAT thtt nhit. Vi du, thiét bi ngudi ding 102 c6 thé hd tro EUTRA va
5G :NR tién tién hoh, 0’ it nhat mot s6 kich ban dugc thao ludn néu trén. Hon nita,

thiét bi ngudi ding ¢ thé hd tro cac cudc goi thoai dua trén goi trén RAT thir

25



49084 26/39

nhét, va hd tro cac cudc goi thoai dua trén goi trén RAT th hai trong mot sb kich
ban va khong ho trg cc cuéc goi thoai dya trén goi trén RAT thtr hai trong céc
kich ban khac. Vi du, thiét bi ngudi ding 102 c6 thé hd tro, vi dy, thoai IMS trén
EUTRA. Hon nita, khi thiét bi nguoi dung hd tro cac cudc goi thoai dua trén goi
trén RAT néo.dé, t}ﬁét bi nguoi dung ¢ thé hd tro tinh ning nay trén mot hodc
nhiéu mang 161, cu thé 1a khi tram géc ma hd trg RAT it tién tién hon c6 thé két
ndi véi mang 15i tién tién hon. Thiét bi nguoi dung 102 theo cac kich ban co thé
hértrq thoai IMS trén EUTRA/EPC va/hoéc thoai IMS trén EUTRA/5GC.

Tai khbi 904, thiét bi ngudi ding co thé cho phép ché do truy cép trong do
thiét bi ngu’m ding ¢6 kha ning hoat dong nho st dung RAT thu hai (thong
thuong la, RAT tién tién hon). Nhu duoc thao luan néu trén, viéc cho phép ché
do truy cap nay ¢6 thé bao gdm viéc chuyén tiép tir trang thai tat sang trang thai
bat hodc, hodc trong cac truong hop khac, duy tri trang thai bat va khong chuyén
tiép sang trang thai tat. Vi du, thiét bi ngum dung tai khdi 904 co thé cho phép
kha ning ché do N1 cua nd ddi voi truy cip 3GPP, tuong tu voi thiét bi nguoi
dung 102. ‘

Tai khéi 906, khi thiét bi nguoi ding hd trg cude goi dua trén goi trén RAT
thit hai dugc chu hinh dé hoat dong véi cac wu tién cho cac dich vu thoai, vi duy,
thiét bi nguoi d]tmg thoai lam trung tAm nhu duwgc mo ta boi 3GPP TS 24.301 hodc
TS 24.501, thiét bi 11g'Lr€)'i dung chon té bao ma trong d6 tram géc hoat dong theo
RAT thu hai. Thiét bi nguoi dung chon té bao nay ngay cé khi thiét bi ngudi dung
hoat dong & ché dc} thoat lam trung tAm va khong hd tro cac cudc goi thoai dua
{rén goi cila RAT thit hai. Vi dy, thiét bi ngudi ding 102 ¢6 thé hd tro thoai IMS
trén EUTRA, nﬁé khong ho trg thoai‘ IMS trén NR, va dugce cAu hinh dé hoat dong
& ché dd thoai lam trung tam. Thiét bi ngudi ding 102 chon t& bao 5G NR 122-1
thay vi té bao EUTRA 120, trong d6 thiét bi nguoi ding 102 ciing duge dinh vi
trong kich ban vi du duoc md ta trén Fig. 1. Theo céch nay, thiét bi ngudi dung
co thé truy cdp cac di-ch vu nhat cﬁnh, nhu cac dich vu Internet khéac nhau, vi du,

véi toc do cua RAT thir hai cao hon.
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‘P& cap dén khéi 908, khi thiét bi ngudi dung hd tre thi tuc quay trd lai theo
cudc goi thoai dya trén goi nao co thé quay trd lai trén RAT khic va mang 161
khac, thiét bi ngu(‘>'i diing c6 thé giit nguyén su lwa chon té bao ma trong d6 tram
goc hoat dong thco RAT thir hai. Thiét bi nguoi dung co6 thé thu chi dan rd rang
hodic 4n tir co s& ha tang tram té bao (vi dy, tram gbc, mang 151) ma mang 13i hd
trg thu tuc néy. Thiét bi nguoi dung trong truong hop nay hd tro thoai dya trén
g0i qua RAT thr nhét (thong thuong 14, it tién tién hon). Hon nira, theo mdt kich
ban, thiét bi nguoi dung cling hd trg thoai dya trén goi trén RAT thtr hai, nhung
mang 131 khong hd tro thoai dua trén goi trén RAT thir hai. Theo kich ban khac,
mang 151 hd trg thoai dua trén goi trén RAT thtt hai, nhung thiét bi nguoi ding
khoéng hd tro thoui dﬁa trén goi trén RAT thir hai.

Do thiét bi ngudi dung tai khéi 908 khong tit ché do truy cap ma trong do
thiét bi ngudi ding co (hé truyén thong & t& bao nao do dang su dung RAT thir
hai, thiét bi nguoi ding c6 thé truyén thong véi mang 161 ma tai do tram gbe cua
t& bao duoc két ndi. Do d6, thiét bi ngudi dung co thé truy cap céc dich vu khac
nhau ctia mang 151 va co lgi ich tu tdc dd dit liéu cao hon cia RAT thir hai.

Vi du, nhu duoc thio luin néu trén, thiét bi nguoi ding 102 theo mot 56
kich ban hd trg thoai IMS qua EUTRA nhung khong hd trg thoai IMS qua NR.
Theo cac kich ban khac, 5GC 114 khong ho tro thoai IMS qua NR. 5GC 114 hoac
gNB 106 hodc 108 cé' thé cuhg cap chi din dén thiét bi nguoi dung rang sy quay
tré lai EPS d6i vai dich vu thoai IMS dugce ho trg, va thiét bi nguoi dung 102
trong tré 101 ¢4 thé xéc dinh bat (vi du, khong tat) kha ning ché do N1 cho viée
truy cap 3GPP va tiép tuc hoat dong & t€ bao 5G NR 122-1 hoge 122-2.

| Cubi cung 14, dé cap dén Fig. 10, phuong phap 1000 c6 thé duoc thuc hién
trong thanh phﬁh ctia co s¢ ha tdng tram té bao nhu mang 161 hodc tram gbc. Tai
khdi 1002, thanh phﬁn clia co sO ha tﬁng trom té bao xac dinh liéu mang 131 thude
méf loai ¢6 hd tro thﬁ'tuc cho cac cudc goi thoai dua trén goi dé quay trd lai trén

mang 161 ctia loai khac, thudng it tién tién hon, thong qua tram goc ma ho trg RAT
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khéc, thuong it tién tién hon. Sau do, thanh phﬁn ctia co s& ha tAng tram té bao tao
ra chi dan dén céc thiét bi nguoi dung rang mang 18i hd trg thu tuc nay.

Vi du, nhu duoc thdo luan néu trén, 5GC 514 hodc gNB 106 ¢6 thé x4c dinh
ring 5GC hd tro sy quay tr6 lai EPS d6i v6i dich vu thoai IMS va cung cép chi
dan dén thiét bi nguoi dung 102. Tuong tu v6i kich ban dugce thao ludn néu trén,
thiét bi nguoi dung 102 cho phép kha nang ché d N1 va do d6 c6 thé truy cdp
cac dich vu khac nhau ctia 5GC 514 thong qua giao dién 5G NR.

Cac xem xét bd sung sau ddy ap dung dén viéc thao luan néu trén.

Thiét bi ngudi ding trong d6 céc k¥ thudt theo sang ché co thé dugc thuc
hién (vi du, thiét bi ngudi ding 102) ¢6 thé 1a thiét bi thich hop bt ky co kha nang
truyén thong khéng dﬁy nhu dién thoai thong minh, may tinh bang, may tinh xach
tay, ban giao tiép trd choi di dong, thiét bi dau cudi ban hang (POS), thiét bi kiém
soat sttc khoe, phuong tién tu dong, may anh, thiét bi ngoai vi cam qua Céng USB
d4 thu tin higu streaming hodc thiét bi phuong tién ca nhan khac, thiét bi deo duge
nhu ddng hd thdng nﬁinh, diém truy cap khong day, tram phat song té bao kiéu
femto (femtocell), hodc bo dinh tuyén bing rong. Hon nita, thiét bi nguoi ding
trong mot sd trrdng hop ¢o thé dugc nhing trong hé thong dién tir nhu dau phat
trung tAm cia phuong tién giao thong hodc hé théng hd trg lai xe tién tién
(advanced driver assistance system - ADAS). Hon nira, thiét bi ngudi dung co thé
hoat dong lam thiét bi Internet van vat (internet-of-things - IoT) hodc thiét bi
Internet di dong (mobile-internet device - MID). Tuy thudc vao loai ndy, thiét bi
nguoi dung co thé bao gSm mot hoac nhiéu bo xtr 1y c¢6 muc dich chung, bd nh¢
doc duoc bang may tinh, giao dién nguoi dfmg, mot hoac nhiéu giao dién mang,
mot hodc nhiéu bo cam bién, v.v..

Mot s6 phuong 4n duge mo tévtrong sang ché nay 1a bao gom tap hop céc
nguyén 1y (logic) hodc mot s6 luong thanh phan hoic cac md dun. Cac mé dun
nay c6 thé 1a cic mo dun phin mém (vi dy, ma duogc luu trit trén vat ghi doc bang
méy dai han) hoiic cdc mo dun phén cing. Md dun phén cimg 14 bd phan hitu hinh

c¢6 khé nang thuc hign céc hoat ddng nhat dinh va c6 thé dugc cau hinh hodc bd
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tri theo cAch nhit dinh. M6 dun phan clng ¢6 thé bao gdm mach dién hodc logic
danh riéng ma dugc cau hinh 14u dai (vi du, nhu bd xt Iy c¢6 muyc dich dac bigt,
nhu mang cong lap trinh duge tir bén ngoai (field programmable gate array -
FPGA) hoidc mach tich hop chuyén dung (application-specific integrated circuit
(ASIC)) dé thue hién cac hoat dong nhét dinh. M6 dun phan cimg cling c6 thé bao
gém mach hodce logic 14p trinh dugc (vi du nhu dugce bao gém trong bd xu ly co
muc dich chun‘g hodc bd xt Iy 14p trinh dugce khac) ma dugce cAu hinh tam thoi
béng phfin mém dé thuc hién cac hoat dong nhét dinh. Quyét dinh thuc hi€n mo
dun phém ciing trong mach dugc cAu hinh danh riéng va vinh ctru, hodc mach duoc
cAu hinh tam thoi (vi dy, duge cAu hinh bén g phﬁn mém) c6 thé duoc duara béng
chc xem xét vé gid thanh va thoi gian.

Khi duoc thuc hién trong phﬁn mém, cac k¥ thuat nay co thé duoc tao ra
nhu la mot phén ctia hé dicu hanh, thu vién duge stt dung bang nhidu ung dung,
ung dung phz‘}n mém cu thé, v.v.. Phin mém nay co thé duoc thuc thi béng mot
hodc nhiéu b6 xir Iy c6 muc dich chung hoac mot hodc nhiéu bd xir Iy ¢6 muc dich
dic bict. ‘

Nho doc sang ché nay, ngudi co hiéu biétvtrung binh trong linh vuc nay sé
van danh gia cao réng céc thidt ké vé cAu trac va chirc ning thay thé bd sung dé
két ndi ndang 151 théng qua cic nguyén 1y duogce boc 16 ¢ day. Do do, trong khi cac
phuong an va ing dung cu thé di dugc minh hoa va mo ta, thi can duoc hiéu ring
cac phudng an dugc boc 10 khong bi gio1 han ¢ chu triac va thanh phan rd rang
duoc boc 16 & day. Cac bién thé, thay dbi va bién ddi khéc nhau sé rd rang véi
nguoi co hiéu biét trung binh trong linh vue k¥ thuat co thé duoc thyc hién theo
su b tri, hoat dong va md ti chi tiét ciia phuong phép va thiét bi duge boc 16 &
ddy ma khong di tréch khoi tinh thin va pham vi duge xac dinh trong cac diem

yéu cau bao ho kém theo.
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Yéu cau bdo ho

1. Phuong phép chon té bao & thiét bi ngudi ding ma hd trg cdng nghé truy cép
vo tuyén (radio access technology - RAT) thu nhét va RAT tht hai, va duge ciu
hinh‘dé hoat dong & ché do thbai lam trung tam thong qua viéc cai dat st dung,
phuong phap nay bao gbm:

bat, bang phan cimg xtt 1y, ché @6 truy cap ma trong do thiét bi nguoi ding
co khé, nang hoat dong nho st dung RAT thit hai; va

thuc hién, bang phéan cung xi 1y, it nhat mot trong sb:

i (i) chon té bao ma trong do tram gbc hoat dong theo RAT thtr hai = khi thiét
bi nguoi dung hd trg cac cude goi thoai dya trén gbi qua RAT thir nhat nhung
khong qua RAT thit ha i‘; hodc

' (ii) khi & bao ma trong do tram gdc thit nhit hoat dong theo RAT thir nhét
1a kha dung dé chon lai, gilt nguyén sy lya chon € bao ma trong do tram gbc hoat
dong theo RAT thit hai, dép tng lai viéc x4c dinh thu tuc quay trd lai 1a kha dung
dbi voi cac cude goi thoai dira trén goi thong qua tram géc thi nhat.

2. Phuong phép theo diém 1, phuong phép ndy con bao gom:
~ sau khi chon té bao ma trong dé tram géc hoat dong theo RAT thur hai, thi
ding k}'/ v&i mang 161 (mang 181 - CN) thong qua té bao duoc chon.
3. Phuong phép theo diém 2, phuong phép nay con bao gom:
dang ky, thong qua té bao duoc chon, véi hé thong con da phuong tién ma ho trg
cic cudc goi thoai dua trén gor.
4. Phuong phép theo diém 2, phuong phap ndy con bao gom:
| ‘ chon té bao méi trong dé tram géc hoat dong theo RAT thtr hai; va

- dang ky, thong qua té bao dugc chon méi, voi hé théng da phuong tién ma

hd ﬁ“(_y cac cudc goi thogt dya trén gor.
5. Phuong phap theo diéin 2, phuong phap nay con bao gom:
viée nhan chi din ring mang 18i khong hd trg cac cudc goi thoai dua trén

g0i trén RAT thir hai; va

30


CVH140
Textbox

CVH140
Textbox

CVH140
Textbox


49084 31/39

tat ché do truy cap ma trong do thiét bi nguoi dung c6 kha nang hoat dong ma str
dung RAT thtr hai dap g lai chi dan thu dugc.
6. Phuong phép theo diém 1, trong d6 viée giit nguyén sy lua chon té bao ndy con
dép’ ung lai viéc xac dinh ring thiét bi nguoi dung hd tro thu tuc quay tro lai.
7. Phuong phap theo diém 1, trong do: »

RAT thi nhat 12 cong nghé truy cap v tuyén mit d4t hé thdng vién thong
di d(f)ng toan cau cai tién (Evolved Universal Mobile Telecommunications System
Terrestrial Radio Access (EUTRA), va

RAT thir hai Ja cong ngh¢ vo tuyén méi 5G (5G New Radio - NR).
8. Phuong phép theo diém 1, phuong phap ne‘lyv con bao gom:
viéc thu cai dat su dung thong qua giao dién nguoi dung cua thiét bi nguoi dung.
9. Phuong phap theo diém 1, trong do6 viéc thyc hién nay dién ra dap tmg lai viéc
thiét bi ngudi ding bat ngudn hodc chuyén tiép tir ché d6 ngudn thap thanh ché
do nguén ddy, khi thié! bi nguoi dung chua dugc gan vao mang 15i.
10. Thiét bj ngudi dimz ma hd trg RAT thir nhdt va RAT thir hai, va dugc cdu
hinh dé hoat dong & ché do thoai lam trung tAm thong qua cai dat st dung, thiét
bi nguoi dung nay bao gOm:

phén cing xt 1y

~ vat ghi dai han fuu (i trén d6 cac 1énh ma, khi dugc thuc thi bang phén

cx’mg’hxfr 1y, 1am cho thiét bi ngudi dung thuc hién phuong phap theo diém bat ky

trong sO cac diém néu (rén.

31


CVH140
Textbox


100\

IMS

P-CSCF

162

Internet

5GC

122-2

49084

1/8

32/39

/
A\

108

150
112
IMS
EPC
P-CSCF
)
160
120
104
EUTRA
102
124
Fig.1



49084

2/8
102\
Giao dién nguoi dung
230
Phan ctng xit Iy - -~
5 - |
B6 diéu khién |
thoai IMS I E—
206
Bo didu khién
quanly didong |— — —|— — — — — — — — S
204
Y
Cac cai dit st B6 diéu khién RRC
dung i —> [ DO
220 202
Ung dung Internet Bb diéu khién
> phién PDU e '
222 208
+ M\ 200
B9 thu phat
Céc thanh phan Céc thanh phin NR
EUTRA [\ _240
242 244

Fig.2

250\

Thoai dua trén go1

284

TCP/IP, UDP/IP
282

PDCP
266

RLC
264

MAC
262

PHY
260

33/39

Téng phi truy cap
280

Téng truy cip

>

70




49084 o

3/8

300\

BAT NGUON:
THIET BI NGUOI DUNG HO TR NR VA EUTRA; THIET BI NGUOI
DUNG HO TRQ IMS TREN EUTRA; THIET BI NGUOI DUNG KHONG HO
TRQ IMS TREN NR; CAI DAT SU DUNG TAI THIET BI NGUOI DUNG LA f™\_ 302

THOAI LAM TRUNG TAM
TAT KHA NANG CHE PO N1 ~_ 304
CHON TE BAO 5G NR THU NHAT ~_ 306

v

TIEN HANH DANG KY 5GS NAS VOI MANG LOIL 5G THONG QUA TE 308
BAO 5G NR THU NHAT Y

CHON LAI BEN TE BAO 5GNR
THU HAT

co

TIEN HANH DANG KY IMS VOI TIEN HANH DANG KY IMS VOl
MANG IMS THONG QUA TE BAO 5G MANG IMS THONG QUA TE BAO 5G
THU NHAT THU HAI
312 314

Fig.3



49084

4/8

35/39

400\ BAT NGUON:

TRUNG TAM

UE HO TRQ NR, EUTRA, UTRA; UE KHONG HO TRQ IMS
TREN NR; CAI PAT SU DUNG TAI UE LA THOAI LAM ~_ 402

'

TAT KHA NANG CHE PO N1 ~_ 404

v

CHON TE BAO 5G NR VA TIEN HANH PANG KY 5GS NAS 2
VGI MANG LOI 5G THONG QUA TE BAO 5G NR M\_ 406

co

TIEN HANH PANG KY IMS
VOl MANG IMS THONG QUA
TE BAO 5G THU NHAT HOAC

TE BAO 5G KHAC

410

coO

5GC HO TRO THOAI IMS TREN NR?

l KHONG

TAT KHA NANG CHE BO N1

I

4147\ TIM KIEM TE BAO EUTRA
THICH HOP

41270

16

|

/ CO TIM THAY TE
| BAO EUTRA

THU'C HIEN THU TUC IMSIL, THU TUC
CAP NHAT VI TRi, HOAC THU TUC

418\_|  CAPNHAT VUNG BINH TUYEN

THONG QUA TE BAO UTRA

THICH H@P?
4202

TiM KIEM TE BAO UTRA
THICH HOP

KHONG 429

coO

CO TIM THAY TE BAO UTRA

/1 HOAC GSM THICH HOP? >
\

|

\/

THUC HIEN THU TUC IMSI, THU TUC
424 ~_| CAP NHAT VI TRi, HOAC THU TUC
CAP NHAT VUNG DINH TUYEN
THONG QUA TE BAO UTRA

Fig.4



36/39

49084

5/8

S

866~/ )

NQd ustyd Suip ns gw joUIAU] FUnp Sun 19A 10p NI AP SUQY) u9Anyy ULy ony L

|

96~/

Jotwoju] fIA YOIp 080 194 10p NAd ueryd dgr gL

SIAT 1E0t) Oty N} 10A 10D SJH 18] 01 Aenb yuey UL

18
Od3

p

¥ES

Nd veryd Sunp ns guwr SINT A SUBP quRY URLL

25

SIIT 131 up uRAnn 9314 oy NAd uerqd de 1ML,

(=
o
LO

7OF
SINES

HDG Fuon

085 81G— 028"\ W Anp ‘FIAT DWY ovr 1d
916 AN 3
¢ OYY Sugyd 115
N — 1S
yupyy upoy (& SUDF f4— /
yupyy upoy &y Supq
218\ IN 0P
018 ouo Sueu ey 189
805 m . - -
: e - »| 04 9y 20np ST 1D0Y)
043 oy 20mp ST woyy | 194 10P SdH 9] 043 Aonb)
104.10p SJ 4 Suoyd 1p) 0y Supp upyu dpyd
&y Supp upyu dpy>
< 05
/- &y Supp np> K | ¢ %
905 — Ay Suvp npo> N
i 301 Zor
096 anpd an




37/39

49084

6/8

889/

(]

N(d ueryd Sunp ns pwt joureiu] Sunp Sun 1A 19p NI [p SUQY) UPANT) UIIY ONLL

S N

Joureu] fia Yoip oo 10A 10p NAd ueryd de 191y L

SIAIL TEOT} 91} 0 10A 10D SJH Te[ 1) Aenb udry ony L,

413
Od3

¢

€9

Nad vryd Sunp ns SINT A ugp quey ULl

(4% H

SINT 11 up uAna 9314 0o N(d ueryd der oML

70T
SINE

0€9

S

029 DG mmob
819 1 Anp ‘gIdAI DY 0'A IG
A .
@m ° oWy Suoyd wip
) yupy) upoy & 3ur@ |
) yupyy upoy O Supd
16 -1
ddHd OHD 0ONA
809 019 219" M AN Sueu ey
ﬁ A\

A

Oy Supp upyu dvy) ’

\\\

909 —

&y Supp upyu dpy>

709
¢

(©f Supp npo nax [

21
09S

&y Supp npo nax

A

¢09 —

) 0 9y oomp S oy
104.10p SJd 10] 041 Avnb)
Suoys 3y w1 Sugy 10y

901
gNb

c0}
an




49084

7/8

700
N

38/39

TAO RA CHI DAN RANG 5GC HO TRG QUAY TRO LAI EPS
CHO VIEC THOAI IMS

—~\_ 702

L

PHAT CHI DAN NAY PEN UE THONG QUA TE BAO 5G NR

\_ 704

Fig.7

800\

XAC PINH RANG 5GC HO TRG DU PHONG EPS CHO VIEC
THOAI IMS

~_ 802

y

TRUYEN QUANG BA, TRONG TE BAO 5G, KHOI THONG
TIN HE THONG RANG DU PHONG EPS DOI VOI THOAT IMS
DUGC HO TRC

~_ 804

Fig.8



49084

39/39

THIET BI NGUOI DUNG HO TRG CONG NGHE TRUY CAP |
vO TUYEN (RAT) THU NHAT, RAT THU HAI VA CAC |
CUOC GOI THOAI DUA TREN GOI TREN RAT THU NHAT V\/ 902

BAT CHE PO TRUY CAP TRONG PO THIET BI NGUOI DUNG CO KHA
NANG HOAT PONG MA SU DUNG RAT THU HAI ~\_ 904

CHE PO
THOAI LAM

TRUNG TAM '
I Ul

906

CHON TE BAO MA TRONG PO TRAM
GOC HOAT PONG THEO RAT THU HAI

Fig.9

1000
N

THU TUC DU PHONG
DOI VOI THOAT DUA
TREN GOI BPUGC HO

| TRO

GIU CHOT O TE BAO MA TRONG PO
TRAM GOC HOAT DONG THEO RAT f908
THU HAI

XAC PINH RANG MANG LOI THUQC LOAL THU HAI HO TRQ THU TUC
CHO CAC CUOC GOI THOAI DUA TREN GOI PE QUAY TROLAIG M\_ 1002
MANG LOI THUOC LOAI THU NHAT VA RAT KHAC

|

CUNG CAP CHI DAN RANG MANG LOT THUOC LOAI THU HAI HO TRGQ
THU TUC NAY THONG QUA MA TRONG PO TRAM GOC PUGC KET 1004
NOI VOI MANG LOI THUOC LOAI THU HAI M\~

Fig.10





