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(57) Sang ché d& xudt phuong phap tim goi va may tim goi, dé gitp thiét bi nguoi
dung (User equipment, UE) ¢ cac trang thai RRC-inactive (RRC-khong hoat dong )
truy cdp vao nhiéu mang. Phuong phép nay duoc ap dung cho thiét bi mang truy cap
thtr nhit. Thiét bi mang truy cap tha nhét thudc vé mang thi nhét, thiét bi mang truy
cap thir hai thudc vé mang thir hai, v mang thir nhét c6 thé khac véi mang thir hai.
Theo sang ché, khi UE truy cdp mang thi nhat, thi khi dit liéu dudong xubng ctia mang
thir hai dén, UE c6 thé nhan dit liéu cia mang thir hai. Cu thé, thiét bi mang truy cép
thtr nhét nhan dit liéu dudong xudng cua thiét bi diu cudi tir thiét bi mang 15i thir nhét,
trong d6 thiét bi mang 15i thir nhat thudc v& mang thir nhat. Thiét bi mang truy cép tht
nhét guri ban tin thir nhat dén thiét bi mang truy cap thi hai, trong d6 ban tin thir nhét

duogc sir dung dé chi bao thiét bi mang truy cép thir hai tuong tro trong viéc tim goi

thiét bi dau cuoi.
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Linh vire k§ thuat duoc dé cap

Sang ché d& cap dén linh vuc cong nghé truyén thong, va cu thé, dén phuong phap

va may tim goi.
Tinh trang ky thuit cia sang ché

V6i su phat trién ctia cong nghé truyén thong, thiét bi ngudi dung (user equipment,
UE) c6 thé dang ky v6i nhiéu mang. Vi du, thiét bi ngudi dung c6 thé truy cép céc
mang khac nhau thdong qua vd tuyén kép (dual radio) hodc bing céach sir dung nhidu
md-dun nhan dang thué bao (subscriber identity module, SIM). Thiét bi nguoi ding
v6i kha nang v6 tuyén kép c6 thé truy cdp cdc mang khéc nhau thong qua hai giao dién
Uu, va thiét bj ngudi dung voi nhidu thé SIM c6 thé truy cap cac mang khac nhau bang
cach sir dung cac thé SIM khac nhau. Cac mang khac nhau co thé dugc nhan dang
bang cach st dung céc ky hiéu nhan dang (identify, ID) mang truyén thong di dong
mit dat cong cong (public land mobile network, PLMN) khac nhau.

Céach dé tim goi UE trong nhidu mang 14 vin dé can dugc giai quyét.
Ban chit ky thuit ciia sang ché
Sang ché dé xuét phuong phap va méy tim goi, dé tim goi UE trong nhiéu mang.

Theo khia canh tht nhit, phwong phap tim goi dugc dé xuét. Phuong phap nay
duoc thuc hién bé'mg cach st dung hai thiét bi mang truy cap, va cu thé gém cac budc
sau: nhan, bédi thiét bi mang truy cap thu nhét, dir liéu dudong Xuéng cta thiét bi dau
cubi tir thiét bi mang 16i thtr nhét, trong d6 thiét bi mang truy cap thir nhit va mang 15i
thir nhét thiét thudc v& mang thit nhat; va giri, boi thiét bi mang truy cap thir nhét, ban
tin thir nhat dén thiét bi mang truy cap thir hai, va nhan, boi thiét bi mang truy cp thur
hai, ban tin thr nhat tir thiét bi mang truy cdp thir nhat. Thiét bi mang truy cap thir hai

thudc vé mang thit hai, va ban tin thir nhat duge sir dung dé chi bao thiét bi mang truy
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cap thir hai tuong tro trong viéc tim goi thiét bi dau cubi. Gia dinh rang UE & céc trang
thai RRC-inactive (RRC-khong hoat dong) ciia cic mang khac nhau. Khi cac mang
khac nhau tim goi UE cing mot thot diém, thi UE th nhit truy cap thiét bi mang truy
cap tho nhit ctia mang thtr nhat, va thiét bi mang truy cap thir hai cua mang thir hai
khéng thé nhan phan hdi tim goi. Thiét bi mang truy cap tht nhit dugc truy cip c6 thé
tuong tro thiét bi mang truy cap tht hai tim goi UE thong qua giao dién Xn, dé dam
bao ring mang tht hai c6 thé tim goi UE thanh cong. Ngoai ra, thong tin tim goi trén
phia thiét bi mang truy cap tht hai c6 thé dugc giam bot, va thoi gian dé UE giam sét
théng tin tim goi ¢o thé dugc rat ngan, bang cach do tiét kiém nang lwgng trén phia

thiét bi mang truy c4p thtt hai va phia UE.

Theo mot thiét ké kha thi, ban tin tht: nhat gdm it nhit mot trong cdc thanh phan
sau: thong tin nhin dang mang cia mang tht nhét, ky hiéu nhan dang cua thiét bi dau
cudi trong mang thr nhét, hodc thong tin nhan dang ciia mdt hodc nhiéu 6 clia mang

thit nhét.

Theo mot thiét ké kha thi, ban tin thi nhét con gdm théng tin chi bdo thir nhat, va
thong tin chi bao thu nhit dugc st dung dé chi bao thiét bi mang truy cap th hai tim
gol thiét bi diu cubi trong 6 ciia mang thir hai. Bing cach nay, tong phi tim goi cua UE

dugc giam xuéng, va hiéu qua cua viéc tim goi UE duogc cai thién.
Theo mot thiét ké kha thi, thiét bi mang truy cap thit hai thude vé mang thi nhat.

Theo mot thiét ké kha thi, ban tin thi nhit con gdm thong tin chi béo thir hai,
thong tin chi bao thi hai dugc st dung dé chi bao chinh séch tim goi cho thiét bi mang
truy cép tht hai tim goi thiét bi dau cudi, va chinh sach tim goi gém: thuc hién viéc
tim goi trong 0 cia mang thu nhét, thuc hién viéc tim goi trong 6 ctia mang tht hai,
hoic thuc hién viéc tim goi trong ca 6 ciia mang thir nhét va 6 ciia mang tht hai. Béng
cach nay, tong phi tim goi cua UE duoc giam xubng, va hiéu qua caa viéc tim goi UE

duoc cai thién.

Theo mét thiét ké kha thi, ban tin thit nhat gdm it nhit mot trong cac thanh phan

sau: thong tin nhin dang mang cta mang thr hai, ky hi€u nhan dang cua thiét bi dau
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cudi trong mang thit hai hogc thong tin nhan dang cua mot hodc nhiéu 6 cia mang thr

hai.

Theo mot thiét ké kha thi, thong tin nhan dang mang gém mot hodc nhiéu thanh
phan sau: ky hiéu nhan dang mang di dong mat d4t cong cong (public land mobile
network identifier, PLMN ID), ky hiéu nhan dang mang (network identifier, NID), ky
hiéu nhan dang nhom truy cap kin (closed access group identifier, CAG ID), t€n mang
con nguoi co thé doc duoc (human readable network name, HRNN) tuong Ung vl
NID, hoic HRNN tuong ung v6i CAG ID. Bing cach nay, tong phi tim goi cua UE

duoc giam xuodng, va hiéu qua cta viéc tim goi UE dugc cai thién.

Theo mot thiét k& kha thi, phwong phap nay con gdm budc: giri, béi thiét bi mang
truy cdp thr nhét, thong tin ngit canh cua thiét bi ddu cudi trong mang truy cap thir

nhét dén thiét bi mang truy cap tht hai.

Theo mot thiét ké kha thi, ban tin thir nhit con gdm mot hodc nhiéu théng tin sau:
nguyén nhan gui ban tin thi nhét, ky hiéu nhén dang cua thiét bi mang truy cip thu
hai, ma vung theo ddi twong Gng véi mot hodc nhiéu 6 cia mang truy cip tht hai thiét
bi, ma ving mang vo tuyén twong Gmg v6i mot hoac nhidu 6 cta thiét bi mang truy cap
tht hai, hodic thong tin bo dinh thdi dwoc sit dung dé chi béo thiét bi dau cudi truy cap
mang thu nhét trong mot thoi gian dinh trude. Bing cach nay, tdng phi tim goi cua UE

dugc giam xuéng, va hiéu qua cua viéc tim goi UE dugc cai thién.
Theo mot thiét ké kha thi, ban tin tht nhét 13 ban tin tim goi mang truy cap.

Theo mdt thiét ké kha thi, thong tin hhan dang cua thiét bi dau cudi trong mang
th hai gdm it nhéit mot trong céac thanh phan sau: ky hiéu nhin dang thué bao di dong
tam thoi-S 5G (5G S-temporary mobile subscriber identity, 5G-S-TMSI), ky hi¢u nhén
dang tam thoi mang vo tuyén khong hoat dong (inactive radio network temporary
identifier, [-RNTI), ky hiéu nhén dang tam thoi duy nhét toan cau (globally unique
temporary identity, GUTI), ky hi¢u nhén dang duogc 4n cua thué bao (subscription
concealed identifier, SUCI), hodc ky hiéu nhan dang thué bao di dong tam thoi

(temporary mobile subscriber identity, TMSI).
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Theo mot thiét ké kha thi, thong tin nhan dang ciia 6 gdm it nhat mot céc cac thanh
phan sau: ky hiéu nhén dang 6 (cell identity), ky hiéu nhan dang toan cau cta o (cell
global identifier, CGI), hodc ky hiéu nhan dang vét ly cua 6 (cell physical identifier,
PCI).

Theo khia canh thir hai, phuong phap tim goi dugc dé xuét. Phuong phap duoc ap
dung cho thiét bi mang truy cdp, mang truy cap thudc vé mang thir nhét va mang th
hai, thiét bi mang truy c4p gdbm don vi trung tAm (central unit, CU) va don vi phén tan
(distributed unit, DU),lVél phuong phap gém cac budc: nhan, boi CU, dir lieu duong
xubng ciia thiét bi diu cubi tir mdi thiét bi trong s6 thiét bi mang 1i thir nhat va thiét
bi mang 15i thir hai, trong do thiét bi mang 16i tht nhét thudc vé mang thi nhét, va
thiét bi mang 15i thit hai thudc v& mang thit hai; va giri, béi CU, ban tin thir nhit dén
DU, trong d6 ban tin thir nhét duoc st dung dé chi bao chinh sach tim goi dé tim goi
thiét bi dAu cubi, va chinh sach tim goi gém: thyc hién viéc tim goi trong 6 cia mang
thtr nhét, thuc hién viéc tim goi trong 6 clia mang thr hai, hodc thuc hién viéc tim goi
trong ca 0 cia mang thir nhét va & ctia mang thtt hai. Trong kién trac CU-DU RAN,
khi UE & céc trang thai RRC-inactive ctia cac mang khac nhau, va khi cac mang khac
nhau tim goi UE, thi UE phan hdi mot mang, truy cap O cua mang twong Ung cla
DU-duoc chia sé (shared-DU), va thong béo cho shared-DU thong tin lién quan cta 6
tim goi ctia mot mang khac. Shared-DU va CU-duoc chia sé (shared-CU) tao cAu hinh
trudc cac tai nguyén mang cho mang khac do. Ngoai ra, 6 dugc truy cédp dugc tao cAu
hinh b sung véi tai nguyén mang ciia 6 ma UE dugc dit trong do, dé thuc hién phién
PDU ctia mang khac d6. Theo cach nay, UE khong can lién hé véi cac mang khac nhau
dé tao cAu hinh c4c tai nguyén mang, va RAN c6 thé thuc hién su d& tai tin hiéu mat
phiing didu khién va sy do tai dir liéu mat phing ngudi ding, béng cich d6 can bing
tai lién 0.

Theo mdt thiét ké kha thi, ban tin thi nhit gdm it nhat mot trong cac thanh phan
sau: thong tin nhan dang mang cua mang thir nhét, ky hiéu nhan dang cia thiét bi dau
cudi trong mang thir nhét, hoac thong tin nhin dang cia mot hodc nhiéu 6 cta mang

thit nhét.
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Theo mdt thiét ké kha thi, ban tin thir nht gdm it nhét mot trong céc thanh phan
sau: thong tin nhin dang mang cla mang thi hai, ky hi¢u nhan dang cua thiét bi dau
cubi trong mang thir hai hodc thong tin nhan dang cua mét hodc nhiéu 6 clia mang tha

hai.

Theo mot thiét ké kha thi, thong tin nhén dang mang gbm it nh4t mot trong céc
thanh phan sau: ky hiéu nhén dang mang di dong mat dét cong cong PLMN ID, ky
hiéu nhan dang mang NID, ky hiéu nhén dang nhom truy cap kin CAG ID, tén mang
con nguoi co thé doc dugc HRNN twong tng v6i NID, hodc HRNN tuong ung voi
CAG ID. Bing céch nay, tong phi tim goi cua UE dugc giam xubng, va hiéu qua cua

viéc tim goi UE dugc cai thién.

Theo mot thiét ké kha thi, ban tin thir nhét gdm mot hodc nhiéu thong tin sau:
nguyén nhin gui ban tin thir nhét, thong tin vé mang thtt nhét, hodc théng tin vé mang
tht hai, trong d6 thong tin vé mang thir nhét gdm mot hodc nhidu thanh phéan sau: ma
viung theo doi twong ung v6i mot hodc nhiéu 6 ctia mang thr nhét, mad ving mang v
tuyén tuwong tmg v6i mot hodc nhiéu 6 cia mang thu nhét, va thong tin bd dinh thoi
duoc st dung dé chi bao thiét bi dau cudi truy cap mang thir nhét trong thoi gian duge
chi dinh; va thong tin vé mang thir hai gbdbm mdt hodc nhiéu thanh phan sau: ma ving
theo doi twong Gng véi mot hodc nhiéu 6 ctia mang thit hai, ma ving mang v tuyén
tuong tng v6i mot hodc nhidu 6 ctia mang tht hai, va thong tin bo dinh thoi dugc st
dung dé chi béo thiét bi dau cudi truy cdp mang thir hai trong thoi gian dugc chi dinh.
Bing cach nay, tong phi tim goi cua UE duoc giam xubng, va hiéu qua cua viéc tim

goi UE dugc cai thién.
Theo mdt thiét ké kha thi, ban tin thi nhat la ban tin tim goi F1.

Theo mot thiét ké kha thi, thong tin nhdn dang cla thiét bi dau cudi trong mang
tht nhét hoic thong tin nhan dang cua thiét bi dau cudi trong mang thtr hai gdm it nht
mot trong cac thanh phén sau: ky hiéu nhan dang thué bao di dong tam thoi-S 5G (5G
S-temporary mobile subscriber identity, 5G-S-TMSI), ky hiéu nhan dang tam thoi
mang v0 tuyén khong hoat dong (inactive radio network temporary identifier, I-RNTTI),

ky hiéu nhén dang tam thoi duy nhét toan cau (globally unique temporary identity,

-5-
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GUTI), ky hiéu nhan dang duoc 4n cia thué bao (subscription concealed identifier,
SUCI), hodc ky hiéu nhan dang thué bao di dong tam thoi (temporary mobile
subscriber identity, TMSI).

Theo mot thiét ké kha thi, théng tin nhan dang cua 6 gbm it nhét mét cac cac thong
tin sau: ky hiéu nhan dang 6 (cell identity), ky hi¢u nhan dang toan ciu cta 6 (cell
global identifier, CGI), hodc ky hiéu nhén dang vat ly cta 6 (cell physical identifier,
PCI).

Theo khia canh thtr ba, phwong phép truy cdp 6 da mang dugc dé xuit. Phuong
phép duge thuc hién béi thiét bi diu cudi, va thiét bi dau cubi thiét 1ap két ndi véi 6
thtr nhét ctia mang thir nhét. Thiét bi dAu cudi nhan ban tin tht nhat tir 6 thtr nhét, va
ban tin tht nhit duoc st dung dé chi bao réng dir li€u duong xuéng cua mang thir hai
dén. UE c6 thé & cac trang thai RRC-inactive clia cdc mang khac nhau. Khi cac mang
khac nhau tim goi UE cing mot thoi diém, thi shared-RAN (RAN-dugc chia sé) c6 thé
tim goi UE trudc tién trong 6 clia mot trong cac mang. Sau khi UE truy cap 0,
shared-RAN tim goi UE cho mt mang khac bﬁng cach str dung 6 duogc truy cap, dé
dam bao ring mang khac do6 co thé tim goi thanh cong UE duoc yéu cau. Thong tin
tim goi trén phia RAN ¢6 thé dugc giam bot, va thoi gian dé UE giam sat thong tin tim
goi ¢ thé duge rut ngin, bang cach d6 tiét kiém ning luong trén phia RAN va trén

UE.

Theo mot thiét k& kha thi, ban tin thit nhét gdm it nhit mot trong cac thanh phan
sau: théng tin nhan dang mang ctiia mang thir hai, ky hiéu nhan dang cua thiét bi dau
cudi trong mang thtr hai hodc thong tin nhén dang ctia mot hodc nhiéu 6 ciia mang thir
hai.

Theo mot thiét ké kha thi, thit bi ddu cubi thiét 1ap két ndi v6i 6 thir hai cia mang
tht hai, trong d6 6 thu hai co thé 1a mot trong mot hodc nhiéu 6 cia mang thi hai,
hoic 6 tht hai 13 6 trong mang thi hai khac véi mot hodc nhiéu 6.

Theo mot thiét ké kha thi, budc thiét 1ap, boi thiét bi dau cubi, két ndi voi 6 thir hai

ctia mang thtt hai gdm: giri, béi thiét bi dau cudi, thong tin nhan dang ctia o thir hai
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dén 6 thit nhat: nhan, boi thiét bi diu cudi, tham sé cAu hinh tai nguyén cia 6 thir hai
tir & thir nhét; va thiét 1ap, béi thiét bi dau cudi, két ndi dén o thir hai dya trén tham sd
cAu hinh tai nguyén cta 6 tht hai. Tham s6 duoc tao cAu hinh truée cho 6 thi hai bang
céch stt dung 6 duoc truy cap, dé thyc hién su d& tai tin hiéu mat phang diéu khién va
sw dé tai dit lidu mat phing ngudi dung, bing cch d6 cAn bang tai lién 6.

Theo mot thiét ké kha thi, thong tin tham s6 cAu hinh tai nguyén cta 6 thir hai gdm
it nhdt mot trong céac thanh phan sau: tham s6 cAu hinh cua tai nguyén truy cap ngau
nhién, tham s6 cAu hinh cia DRB, tham sd cAu hinh cta SRB, thong tin nglt canh cia
thiét bi dau cudi, va thong tin bao vé tinh toan ven va bao mat cua thiét bi diu cubi.
UE ¢6 thé & céc trang thai RRC-inactive cuia cac mang khac nhau. Khi cac mang khéc
nhau tim goi UE cung mot thoi diém, thi shared-RAN (RAN-dugc chia s€) co thé tim
goi UE truéc tién trong 6 clia mdt trong cac mang. Sau khi UE truy cép vao 0,
shared-RAN tiép tuc tim goi UE cho mdt mang khac bang cach st dung SRB thiét 1ap
va tab cAu hinh trueée cac tai nguyén phién SRB, DRB, va PDU va thir tuong tu, dé
dam bao rang mang khac d6 co thé tim goi thanh cong UE dugc yéu cau. Thong tin
tim goi trén phia RAN c6 thé duoc giam bot, va thoi gian dé UE giam sat thong tin tim
goi ¢co thé duoc rat ngin, bang cach d6 tiét kiém ning lugng trén phia RAN va phia
UE. Theo cach nay, co thé thuc hién su do tai tin hiéu mat phéng diéu khién va su d&
t4i dit liéu mat phing ngudi dung, bing cach d6 cAn bang tai lién 6.

Theo mot thiét ké kha thi, budc thiét lap, boi thiét bj dau cudi, két ndi véi 6 thi hai
clia mang thir hai gdm: xéc dinh, boi thiét bj dau cudi dwa trén ban tin tha nhét, 6 thi
hai s& duoc truy cép; va thiét 1ap, boi thiét bi dau cudi, két nbi voi 6 thir hai ciia mang
th hai.

Vi du, thiét bi ddu cubi thiét 1ap két ndi voi 6 thir hai ciia mang thir hai thong qua
céc budce sau: giri, béi thiét bi ddu cudi, ban tin yéu cu tiép tuc lai RRC thir nhét dén 6
thtr hai: nhan, béi thiét bi dau cudi, ban tin tiép tuc lai RRC thir nht hoge ban tin thiét
14p RRC tir 6 thit hai; va giri, boi thiét bi dau cudi, ban tin hoan thanh tiép tuc lai RRC
thir nhét hoc mot ban tin hoan thanh thiét 1ap RRC dén 6 thir hai.

Theo mét thiét ké kha thi, ban tin hoan thanh tiép tuc lai RRC thir nhat hoge ban

-7-
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tin hoan thanh thiét 1ap RRC mang thong tin nhan dang cia 6 thir hai va thong tin nhan

dang mang ctia mang thir hai.

Theo mot thiét ké kha thi, ban tin thir nhit con gom tham s6 cu hinh tai nguyén
ctia & thir nhét, trong d6 tham s6 cAu hinh tai nguyén cta 6 thir nhét duoc st dung dé
tao cAu hinh tai nguyén cua 6 th nhét, va tai nguyén cia 0 thir nhét duge st dung dé
truyén, trong 6 thit nhét ciia mang tha nhét, dit liéu duong xubng ctia mang tht hai. 0
thtr nhét truy cdp mang thir hai, dé thuc hién su do tai tin hi¢u mat phéng diéu khién va
sw do tai dit liéu mat phing ngudi dung, bing cch do cAn bang tai lién 6.

Theo mot thiét ké kha thi, ban tin th nhat con gdm: ky hiéu nhan dang mang
(network identifier, NID) cia mang tht nhét, ky hiéu nhan dang cua 6 tht nhét, hoic

gia tri nguyén nhén, va gia tri nguyén nhan 1a tuong trg.

Theo mot thiét k& kha thi, tham sb cAu hinh tai nguyén clia 6 thi nhat gdm it nhit
mot trong nhiing tham s6 sau: tham sd cu hinh cta tai nguyén truy cap ngau nhién,
tham s6 cAu hinh ctia DRB, tham sd cAu hinh cua SRB, thong tin ngit canh cia thiét bi

dau cudi, va thong tin bao vé tinh toan ven va bao mat cta thiét bi dau cudi.

Theo mét thiét ké kha thi, ban tin thtr nht con gdm mot hogc nhiéu thong tin sau:
nguyén nhén gii ban tin thir nhét, ma ving theo ddi twong tng v6i mot hodc nhiéu 6
ctia mang thtt hai, ky hi¢u nhan dang cua thiét bi mang ma mot hodc nhiéu 6 cia mang
tht hai thudc vé, ma ving mang v tuyén twong tng voi mot hodc nhiéu 6 ciia mang
thit hai, thong tin bo dinh thdi dugc sir dung dé chi bao thiét bi dau cudi truy cap mang
thtr hai trong thoi gian duge chi dinh, hodc cac tham sd sau ctia mdi trong mot hodc
nhiéu 6 cta mang thir hai: tham sb cAu hinh cua tai nguyén truy cap ngau nhién, tham
sd cAu hinh ctia DRB thtt hai, tham sb cAu hinh ctia SRB thur hai, thong tin nglt canh
cta thiét bi dau cudi hodc théng tin bao vé tinh toan ven va bao mét clia thiét bi dau
cubi. Bang cach nay, tong phi tim goi ciia UE duoc giam xubng, va hiéu qua cia viéc

tim goi UE dugc cai thién.

Theo mot thiét ké kha thi, 6 thir nhit cia mang thir nhdt va 6 cia mang thir hai

thudc cung mot thiét bi mang; hodc 6 thi nhit cua mang tht nhét thuoc vé thiét bi
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mang thir nhit, va 6 cia mang thi hai thudc vé thiét bi mang thir hai; 6 tha nhét cia
mang th nhét thudc vé thiét bi mang th nhét, va phén thir nhét cta cac 6 clla mang
thir hai thudc vé thiét bi mang thir hai; hodc phén thir hai ctia cac O cia mang thr hai

thudc vé thiét bi mang thit ba.

Theo mot thiét ké kha thi, 6 thir nhét cia mang thir nhit va 6 cua mang thi hai
thudc vé ciing mot thiét bi mang, va thiét bi mang gdm don vi trung tdm CU va don vi
phan tan DU; va budc nhdn, boi thiét bj dau cudi, ban tin thi nhét tr 6 thir nhat gém:
nhan, boi thiét bi diu cudi bing cach st dung DU, ban tin thit nhét duge giri béi CU;

hoic nhan, béi thiét bi dAu cubi, ban tin thir nhat dugc giti boi DU.

Theo mot thiét k& kha thi, thong tin nhan dang mang gdm it nhat mot trong cac
thanh phan sau: ky hiéu nhén dang mang di dong mat d4t cong cong PLMN ID, ky
hiéu nhan dang mang NID, ky hiéu nhan dang nhém truy cip kin CAG ID, t€n mang
con nguoi co thé doc dugc HRNN twong mg v6i NID, hodc HRNN twong tng vl
CAG ID; thong tin nhan dang cia thiét bi dau cudi trong mang thir hai gbm it nhat mot
trong cac thanh phan sau: ky hiéu nhén dang thué bao di dong tam thoi-S 5G (5G
S-temporary mobile subscriber identity, 5G-S-TMSI), ky hiéu nhan dang tam thoi
mang v tuyén khong hoat dong (inactive radio network temporary identifier, -RNTI),
ky hiéu nhin dang tam thoi duy nhét toan cu (globally unique temporary identity,
GUTI), ky hiéu nhan dang dugc 4n cua thué bao (subscription concealed identifier,
SUCI), hodc nhan dang thué bao di dong tam thoi (temporary mobile subscriber
identity, TMSI); va thong tin nhén dang cta 6 gbm it nhét mot trong cac thanh phan
sau: ky hiéu nhan dang 6 nhan dang 6, ky hiéu nhin dang toan ciu ctia  (cell global

identifier, CGI), hodc ky hiéu nhan dang vét ly ctia 6 (cell physical identifier, PCI).

Theo khia canh thir tw, phuong phap tim goi duoc d& xuét. Thiét bi dau cudi c6 thé
nhan viéc tim goi tir hai mang, va chi dong giri yéu cau dén 6 thir nhat. Vi du, thiét bi
dAu cudi thiét 1ap két ndi v6i 6 thir nhat ctia mang thir nhat, va thiét bi dau cubi giri ban
tin thit nhat dén 6 tht nhét, tai d6 ban tin th nhat dugc st dung dé chi bao dif liéu
dudng xudng clia mang tht hai dén. Khi UE & céac trang thai RRC-inactive cua cac

mang khac nhau, va khi cdc mang khéc nhau tim goi UE cung mot thoi diém, thi sau

9-



52130 10/121

khi phéan hdi mang, UE thong béo cho mang thong tin lién quan dén tim goi cua mdt
mang khéc, va mang tuong tro mang khic do trong viéc tao cAu hinh truéc tai nguyén
mang hodc truyén dit liéu mit phiang nguoi dung. Theo cach nay, UE khong can lién
hé vé6i cac mang khac nhau dé tao cAu hinh cac tai nguyén mang, va RAN c6 thé thuc
hién sy d& tai tin hiéu mat phing diéu khién va sy do tai dit liéu mat phang ngudi
dung, bang cach d6 can bang tai lién 6.

Theo khia canh thir ndm, mdt may dugc dé xuét. May c6 thé 1a thiét bi mang truy
cap, vi du, thiét bi mang truy cdp thir nhat, may (vi dy, chip, h¢ théng chip, hodc mach)
trong thiét bi mang truy cép thir nhét, hogic méay ma c6 thé dugc st dung twong hop véi
thiét bi mang truy cap tha nhit. Theo mot thiét ké, may co thé gdm cac mo-dun ma
tuong tng mot-mdt v6i cac phuong phap/hoat dong/bude/hanh dong dugc mo ta trong
khia canh thi nhét. Cac mo-dun c6 thé 13 cac mach phén cing hodc phﬁn mém, hoic
6 thé dugc thuc hién boi cac mach phén cung két hop voi phﬁn mém. Theo mot thiét
ké, thiét bi c6 thé gdm md-dun xu Iy va mo-dun truyén thong. Mo-dun xur Iy dugc tao
cAu hinh dé goi md-dun truyén thong dé thuc hién chic nang nhan va/hodc gii.
Mo-dun truyén thong gém md-dun glri va mo-dun nhén. Vi du, moé-dun nhan duoc tao
chu hinh d& nhan di liéu duong xudng cta thiét bi ddu cudi tir thiét bi mang 15i thir
nhat, trong d6 thiét bi mang truy cap thir nhit va thiét bi mang 16i tht nhat thude vé
mang thr nhét; va mo-dun giri dugc tao cAu hinh dé gui ban tin tha nhét dén thiét bi
mang truy cép thu hai, trong do thiét bi mang truy cap thir hai thudc vé mang thir hai,
va ban tin thr nhét duoc st dung dé chi bao thiét bi mang truy cap thir hai tuong tro

trong viéc tim goi thiét bi dau cuoi.

Pbi v6i dic diém khac (vi du, thong tin duge gém trong ban tin thir nhét), tham

chiéu dén mo ta trong khia canh thir nhét. Cac chi tiét khong dugc mo ta lai & day.

Theo khia canh thir sdu, mdt may duogc dé xuét. May c6 thé duoc ap dung cho CU
trong thiét bi mang truy cap, va thiét bi mang truy cép la thiét bi mang truy cap dugc
chia sé ma gdm kién tric phan chia CU-DU. Mdy c6 thé 1a CU hogc mdy (vi dy, chip,
hé théng chip, hodc mach) trong CU, hoc ¢6 thé 1a mot thiét bi ¢ thé dugc st dung

dé két hop v6i CU. Theo mot thiét ké, thiét bi c6 thé gdm cac mo-dun ma twong ng
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1-1 v6i cac phuong phip/hoat dong/budc/hanh dong duge mo ta trong khia canh thir
hai. Cac mo-dun c6 thé 13 cac mach phﬁn cung hodc ph?m mém, hodc ¢ thé dugc thuc
hién b&i céc mach phin ctng két hop v6i phdn mém. Theo mot thiét ké, thiét bi ¢6 thé
gdbm mo-dun xir ly va mo-dun truyén thong. Mo-dun xt ly duge tao cAu hinh dé goi
mo-dun truyén thong dé thuc hién chirc ning nhin va/hodc giri. Mo-dun truyén théng
gém md-dun giri va mo-dun nhén. Vi du, mo6-dun nhan duogc tao cAu hinh dé nhan dix
liu duong xubng cia thiét bi dau cudi tir mdi thiét bi trong s6 thiét bi mang 16i thi
nhét va thiét bi mang 161 thir hai, trong d6 thiét bi mang 15i thtt nhit thudc vé mang thi
nhét, va thiét bi mang 16i thir hai thudc v& mang thtr hai; va mé-dun gui dugc tao cau
hinh dé gtri ban tin thr nhat dén DU, tai d6 ban tin thir nht dugc st dung dé chi bao
chinh sach tim goi dé tim goi thiét bi dAu cudi, va chinh sach tim goi gdm: thuc hién
viéc tim goi trong 6 cia mang thir nhét, thuc hién viéc tim goi trong 6 cuia mang thir

hai, hodc thuc hién viéc tim goi trong ca 6 clia mang thir nhat va 6 cia mang thr hai.

Déi véi dic didm khdc (vi du, thong tin ¢6 trong ban tin thit nhat), tham chiéu dén

mo ta trong khia canh thu nhét. Céc chi tiét khong dugc mo ta lai ¢ day.

Theo khia canh thir bay, mdt may dugc d& xut. May c6 thé duge 4p dung cho thiét
bi dau cudi. May ¢6 thé 1a thiét bi dau cudi hodc may (vi dy, chip, hé théng chip, hodc
mach) trong thiét bi dau cudi, hodc c6 thé 12 may ma c6 thé dugc sir dung twong hop
v6i thiét bi dau cudi. Theo mot thiét k&, may co thé gdm cac md-dun twong tng 1-1
v6i cac phuong phap/hoat dong/budce/hanh dong duge mo ta trong khia canh thr ba
hodc khia canh thi tu. Cac mo-dun co thé 1a mach ph?m cing hoac phﬁn mém, hodc c6
thé duoc thue hién bai két hop gitta mach phan cimg va phin mém. Theo mot thiét ké,
thiét bi ¢6 thé gdm mo-dun xir Iy va mo-dun truyén thong. Mo-dun xir ly dugc tao chu
hinh dé goi mo-dun truyén thong dé thuc hién chtrc nang nhan va/hodc giri. M6-dun
truyén thong gbm mo-dun giri va mo-dun nhén. Vi dy, mo6-dun xu ly dugc tao cAu hinh
dé thiét lap két ndi voi 6 thit nhat cia mang thir nhét; va mo-dun nhan dugc tao cAu
hinh dé nhén ban tin thtt nhét tir 6 thit nht, tai d6 ban tin tht nhat dugc sir dung dé chi
bao réng dit liéu duong xuéng cuia mang thur hai dén; hodac mo-dun xir Iy dugce tao ciu

hinh dé thiét 1ap két néi v6i 6 thir nhit clia mang thi nhat; va mé-dun gui dwoc tao céu
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hinh @& giri ban tin thir nhét dén 6 tha nhét, tai d6 ban tin thir nhét duge st dung dé chi

bao rang dit liéu duong xudng cia mang thir hai dén.

Déi véi dic diém khac (vi du, théng tin c6 trong ban tin thir nhat), ham chiéu dén

md ta trong khia canh thr ba. Céc chi tiét khong duge mo ta lai & day.

Theo khia canh thir tim, phuong 4n cta sang ché d& xuit mot may. Vi du, may 1a
thiét bi mang truy cép thir nhét, va may gom giao dién truyén thong va bd xit ly. Giao
dién truyén thong dugce st dung boi may dé truyén thong v6i mot thiét bi khac, vi du,
dé nhan va giri dir lidu hogc tin hiéu. Vi du, giao dién truyén thong c6 thé 1a bd truyén
nhén, mach, bus, mo-dun, hodc giao dién truyén thong thudc mot loai khac, va thiét bi
khéc c6 thé 13 thiét bi mang truy cap thir hai. Bo xir Iy dugc tao ciu hinh dé goi tap
hop céc chuong trinh, céc 1énh, hodc dir lidu, dé thuc hién phuong phap dugc md ta
trong khia canh thir nhét. May c6 thé con gém bd nhd, dugce tao cAu hinh dé luu trix
cac chuong trinh, cac 1énh, hodc dit liéu duoc goi bdi bo xir 1y. B6 nhé duge ghép ndi
v61 bd xtr 1y, va b xtr Iy co thé thuc hién phuong phap dugc md ta trong khia canh thir

nhét khi thuc thi cac 1énh hodc dit liéu duge luu trit trong bd nhd.

Theo khia canh thtt chin, phuong &n cta sang ché dé xudt mot may. Vi dy, may
truyén théng 1a CU trong mot thiét bi mang truy cp dugc chia sé. Thiét bi mang truy
cap dugc chia se gébm CU va DU. May gdm giao dién truyén thong va bd xt ly, va
giao dién truyén thong dugc st dung boi may dé truyén thong véi mot thiét bi khéc, vi
du, dé nhan va gui dir liéu hogc tin hidu. Vi du, giao dién truyén thong c6 thé 1a bo
truyén nhéan, mach, bus, mo-dun, hodc giao dién truyén thong thuoc mdt loai khac, va
thiét bi khac c6 thé 1a DU. Bé xtt Iy dugc tao cau hinh dé goi tap hop céc chuong trinh,
cac 1énh, hoac dit liéu, dé thuc hién phuong phap dugc mo ta trong khia canh thir hai.
May c6 thé con g@)m bd nhd, dugce tao cau hinh dé Iuvu trit cac chuong trinh, cac 1énh,
hodc dit liéu dugc goi boi bd xur ly. BO nhé duge ghép ndi v6i bd xit 1y, va bo xit 1y ¢
thé thuc hién phuong phap dugc mo ta trong khia canh tht hai khi thyc thi céc 1énh

hoic dit liéu dugc luu trl trong bd nhé.

Theo khia canh thitr mudi, phuong 4n cua sang ché dé xuit mot may. Vi du, may la

thiét bi dau cubi, va may truyén thong gbm giao dién truyén thong va b xur ly. Giao
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dién truyén thong dugc sit dung boi méay dé truyén thong v6i mot thiét bi khac, vi du,
dé nhn va g dit liu hodc tin hidu. Vi du, giao dién truyén thong c6 thé 12 bd truyen
nhén, mach, bus, mo-dun, hodc giao dién truyén thong thugc mot loai khac, va thiét bi
khac c6 thé 1 thiét bi mang truy cap tht nhét, thiét bi mang truy cap thi hai, CU, hoic
DU. B xtt Iy dugce tao cAu hinh dé goi tap hop céc chwong trinh, 1énh, hodc dit lidu, dé
thuc hién phuong phap dugc md ta trong khia canh thir ba hodc khia canh thir tu. May
6 thé con gém b6 nhd, dugc tao cAu hinh dé luu trit cac chuong trinh, cdc 1€nh, hodc
dit liu duoge goi boi bo xur 1y. BO nhé duge ghép ndi véi bo xit 1y, va bcf)» Xt ly co thé
thuc hién phwong phap duge moé ta trong khia canh thir ba hoac khia canh thur tu khi

thue thi cac 1énh hodc dit liéu dugce luu trit trong bd nhd.

Theo khia canh thtr mudi mot, phuong an cia sang ché con @ xuit phuong tién
Iyu trit doc duge bang may tinh. Phuong tién luu trit doc duoc bang mdy tinh luu trit
Iénh c6 thé doc duoc bing may tinh, va khi 1énh c6 thé doc dwoc bang mdy tinh duge
chay trén mdy tinh, thi may tinh dugc kich hoat dé thuc hién phuong phép theo bét ky

mét trong cac khia canh hogc thiét ké c6 the cua cac khia canh.

Theo khia canh thit muoi hai, phwong 4n cua sang ché d& xuit mot hé thdng chip.
H¢ théng chip gém bo xi ly, va co thé con gém b0 nhd, duoc tao cAu hinh dé thuc
hién phuong phap theo b4t ky mot trong khia canh thir nhét hogc céc thiét ké c6 thé
ctia khia canh tht nhét. Hé théng chip c6 thé gdm chip, hodc ¢ thé gdm chip va thanh

phan roi rac khéc.

 Theo khia canh thir mudi ba, phuwong 4n cta sang ché @ xuét mot hé thdng chip.

Hé théng chip gdm bd xi 1y, va c6 thé con gdm bd nhé, dé thuc hién phuong phap

theo bat ky mot trong khia canh thir hai hodc cac thiét ké c6 thé cua khia canh th{r hai.
Hé théng chip c6 thé gdm chip, hodc c6 thé gdm chip va thanh phan roi rac khéc.

Theo khia canh thir mudi bdn, phurong 4n cla sang ché d& xuit mot hé thdng chip.

Heé théng chip gom bo xt ly, va c6 thé con gdm bd nhd, dé thuc hién phuong phap

theo khia canh thit ba hodc khia canh thu tu. H¢ théng chip c6 thé gdbm chip, hoic c6

thé gdm chip va thanh phan roi rac khéc.
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Theo khia canh thir mudi 1am, phuong &n cua sang ché d& xuit mot hé théng. Hé
théng gdbm thiét bi mang truy cap thr nhét va thiét bi mang truy cap thir hai, va thiét bi
mang truy cép thu nhat duoc tao ciu hinh dé thuc hién phuong phap theo bét ky mot

trong khia canh nao trong s6 cac khia canh tht nhét hoic cac thiét ké c6 thé.

Theo mét thiét ké kha thi, hé théng con gdm thiét bi dau cubi, va thiét bi dau cudi
duoc tao cAu hinh dé thuc hién phuong phap theo bat ky mot trong khia canh thir ba,
khia canh th{r tu,hodc cac thiét ké c6 thé.

Theo khia canh thir muoi sau, phuong 4n cia sang ché @ xuit mot thiét bi mang
truy cap dugc chia sé. Thiét bi mang truy cdp dugc chia sé gdbm CU va DU, va CU
dwoc tao cAu hinh dé thue hién phuong phép theo b4t ky mdt trong khia canh tht hai

hodc cac thiét ke co the.

Theo mét thiét ké kha thi, hé théng con gdm thiét bi dau cubi, va thiét bi dau cudi
duoc tao cAu hinh dé thuc hién phuong phap theo bét ky mot trong khia canh thir ba,
khia canh thir tu,hodc cac thiét ké co thé.

Theo khia canh tht mudi bay, phuong 4n cua sang ché con dé xuét san phim
chuong trinh may tinh, gdm 1énh. Khi san pham chuong trinh may tinh chay trén may
tinh, thi may tinh dugc kich hoat dé thuc hién phuong phéap theo bét ky mot trong céc
khia canh hoac cac thiét ké c6 thé cua cac khia canh.

M3 ta vin tit cic hinh v&

Fig.1 1a so dd dang gian dd cua kién triic hé théng truyén thong theo mot phuong
4n cua sang ché;

Fig.2 1a so dd céu trac dang gian dd cua thiét bi mang truy cdp cla kién trac
CU-DU theo mét phuong 4n cua sang ché;

Fig.3 1a so d6 dang gian dd cua SNPN va PLMN theo mdt phuong 4n cua sang

7
A

ché;

Fig.4 1 so d6 dang gian dd ctia PNI-NPN va PLMN theo m§t phuong an cua sang

che;
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Fig.5 1a so dd dang gian dd cia SNPN va PLMN trong kich ban shared-RAN
(RAN-dugc chia sé¢) theo mot phwong 4n cua sang ché;

Fig.6a 12 so dd dang gian d6 tht nhét cua PNI-NPN va PLMN trong kich ban
shared-RAN theo mot phuong &n cua sang ché;

Fig.6b 12 so d6 dang gian dd thir hai cia PNI-NPN va PLMN trong kich ban
shared-RAN theo mdt phuong 4n cia sang ché;

Fig.7 1 so do dang gian dd ctia PNI-NPN va SNPN trong kich ban shared-RAN
theo mdt phuong an cua sang ché;

Fig.8 1a luu dd dang gian dd cu thé thir nhit ciia phuong phap tim goi theo mot
phuong an cua sang ché;

Fig.9a 1a luu dd dang gian dd cu thé thir hai cia phuong phap tim goi theo mot
phuong dn cua sang ché;

Fig.9b 1a luu d6 dang gian dd cu thé thtr ba ctia phuong phap tim goi theo mot
phuong an cua sang ché;

Fig.10 1a luu db dang gién dd cu thé tht tu ctia phuong phéap tim goi theo mot
phuong an cua sang ché;

Fig.11 1a Iuu d6 dang gian do6 cu thé thitr nam cua phuong phap tim goi theo mot
phuong an cua sang ché;

Fig.12A, Fig.12B, Fig.12C, va Fig.12D 1a luu @b dang gian d cu thé thir sdu cla
phuong phép tim goi theo mot phwong an cia sang ché;

Fig.13 1a luu dd dang gian d6 cu thé thtr bay ctia phwong phép tim goi theo mot
phuong an cua sang ché;

Fig.14 1a so dd cAu trac dang gian do thi nhét cia may theo mot phuong an cia
sang ché; va

Fig.15 1a so dd chu tric dang gian dd thir hai cia may theo mdt phwong én cua

sang ché.
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M6 ta chi tiét sang ché

Céac phuong an cua sang ché d& xuit phuong phap tim goi va may, sao cho UE &
trang thai khong hoat dong nhan viéc tim goi tur nhiéu mang. Phuong phép va may dua
trén cung mot khai niém k¥ thuat. Vi nguyén tic giai quyét vén dé ctia phuong phap
twong ty nhu nguyén tic ciia mdy, cac cach thuc hién cia mdy va phuong phéap co6 thé
tham chiéu 13n nhau. Khong c6 mo ta 1dp lai nao dugc cung cap. Trong cdc md ta cua
cac phuong an cua sang ché, thuat ngit “va/hodc” mo ta mdi quan hé két hop dé mo ta
cac dbi tugng duogc lién két va biéu dién r::ing ba mbi quan hé co thé tdn tai. Vi du, A
va/hodc B ¢6 thé bidu dién ba trudng hop sau: Chi A ton tai, ca A va B tOn tai, va chi B
tdn tai. Ky tw “/” thudng chi bdo moi quan hé “hodc” gitra cac dbi twong dugce lién két.
“ft nhat mot” trong sang ché dé cap dén mot hoic nhidu. “S& nhiéu” c6 nghia 1a hai
hodc nhiéu hon. Ngoai ra, cAn hiéu réng, trong cdc mo ta cua sang ché, cac thuét ngit
chéng han nhu “th& nhit”, “tht hai”, va “tht ba” chi dugc sir dung dé phan biét va md
ta, khong thé duoc hiéu 12 m6t chi bao hodc ham y vé tAm quan trong tuong dbi hoic

mot chi bdo hodc ham y vé thir tu.

Phuong phap tim goi dugc dé xuét trong cac phuong an cia sang ché c6 thé dugc
ap dung cho hé théng truyén thong thé hé tht 5 (5th generation, 5G), vi du, hé théng
vo tuyén méi (new radio, NR) 5G, hodc c6 thé dugc ap dung cho cac hé théng truyén

thong khac nhau trong twong lai.

Phén sau day mé ta kién trac hé théng truyén thong c6 thé ma phuong phép dugc
dé xuét trong cac phwong 4n cla sang ché co thé 4p dung dugc. Kién trac hé théng
truyén thong gdm mot hogc nhidu thiét bi ddu cudi, thiét bi mang truy cép, hodc thiét
bi mang 15i. C6 thé cé mot hodc nhiéu thiét bi dau cudi, thiét bi mang truy cap, hodc
thiét bi mang 15i. Nhu duoc thé hién trén Fig.1, kién trc h¢ théng truyén thong gdm
thiét bi mang truy cap 101, AMF 102, UPF 103, va thiét b dau cudi 104. AMF 102 va
UPF 103 1a cac thiét bi mang 15i.

C6 thé hidu ring Fig.1 chi thé hién mét sb chirc ning hodc thiét bi lién quan dén
phuong phép trong cac phuong an cta sang ché, va kién trac hé théng truyén thong ¢

thé gdm nhiéu hon hoic it cdc chirc ndng hodc céc thiét bi. Vi du, kién triic hé théng
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truyén thong c6 thé con gdm chirc ning quan ly phién (chirc ning quan ly phién,
SMEF), quan ly dir liéu hop nhét (unified data management, UDM), mang dir liéu (data
network, DN), hodc loai twong tu. Trong kién tric hé théng truyén thong duge thé hién
trén Fig.1, thiét bi dAu cudi 104 duge két ndi voi AMF thong qua giao dién N1, thiét bi
mang truy cap 101 dugc két ndi vé6i AMF thong qua giao dién N2, va thiét bi mang
truy cdp 101 duoc két nbi voi UPF thong qua giao dién N3. Cac UPF dugc két ndi
thong qua giao dién N9.

Kién triic hé théng truyén thong ap dung cho cac phwong n cua sang ché khong bi
gi6i han déi véi kién triic duge thé hién trén Fig.1, va bét ky kién tric hé thdng truyén
thong nao ma co thé thuc hién cac chirc nang clia cac thiét bi déu co thé ap dung cho
sang ché. Thiét bi mang 15i 1a tén chung cta tit ca cac chitc ning hodc cac thiét bi ctia
mang 18i. Cling co thé c6 cac tén khac. Vi du, trong mot s6 kién tric mang, thiét bi
mang 15i chang han nhu AMF hogc UPF dugc tham chiéu 14 chirc ning mang (network
function, NF). Ngoai ra, trong mot s6 kién tric mang khac, thiét bi mang 15i chang han
nhu AMF hogc UPF c6 thé dugc tham chiéu 13 chtic ning mat phéing diéu khién hodc

phén tir mang chirc nang mat phing diéu khién.

Céac chirc nang hodc cac thiét bi trong mang 1i c6 thé 1a cac phan tr mang trong
thiét bi phan ctng, hodc c6 thé 1a cac chic ning phan mém chay trén phan cimg
chuyén dung, hodc co thé 13 cac chitc ning 4o hoa dugc khéi tao trén mot nén tang
(ching han nhu nén tang dam may). C6 thé hiéu rang céc tén cla cac thiét bi mang 16i
khéc nhau 12 c4c tén trong hé thong truyén thong 5G. Vi su phat trién cua hé thong

truyén thong, c4c tén ndy co thé dugc thay doi thanh céac tén khac véi cling chirc néng.

Thiét bi diu cubi 104 ciing c6 thé dwgc tham la thiét bi nguoi ding (user
equipment, UE), thiét bi ddu cudi, tram di dong (mobile station, MS), thiét bi dau cubi
di dong (mobile terminal, MT), hodc loai twong tu, va la thiét bi ma cung cp két nbi
thoai ho#c dit liéu cho nguoi dung, hodc co thé 1a thiét bi internet van vat. Vi du, thiét
bi ddu cudi gdm thiét bi cam tay hodc thiét bi gin trén xe c6 chic ning két ndi khong
day. Hién tai, thiét bi dau cubi c6 thé 1a dién thoai di dong (mobile phone), may tinh

bang, may tinh xach tay, may tinh cAm tay, thiét bi internet di dong (mobile internet
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device, MID), thiét bi deo duoc (vi du, déng hd thong minh, vong deo tay thong minh,
hodc may dém budc chan), thiét bi gén trén xe (vi du, thiét bi gén trén xe trén O 0, xe
dap, xe dién, may bay, tau thiy, tau hoa, hodc tau cao téc), thiét bi thuc té a0 (virtual
reality, VR), thiét bi thuc té ting cuong (augmented reality, AR), thiét bi dau cudi
khong day trong didu khién cong nghiép (industrial control), thiét bi nha thong minh
(vi du, ti lanh, tivi, mdy didu hoa khong khi, hogc dong hd do dién), ro bbt thong
minh, thiét bi hoi thao, thiét bi ddu cudi khong ddy trong viéc tw l4i (self driving), thiét
bi ddu cubi khoéng day trong phau thuét y té tir xa (remote medical surgery), thiét bi
du cudi khong day trong ludi dién thong minh (smart grid), thiét bi dau cudi khong
day trong an toan giao thong (transportation safety), thiét bi ddu cubi khong day trong
thanh phé thong minh (smart city), thiét bi diu cudi khong ddy trong nha thong minh
(smart home), thiét bi bay (vi du, rd b6t thong minh, khinh khi cau, phuong tién bay
khong ngudi 14i, hodc méy bay), hodc loai twong tu. Theo cac phuong &n cua sang ché,

céac giai phap duge mo ta bang cach st dung UE hodc thiét bi diu cubi lam vi du.

Thiét bi mang truy cdp 101 1a nut trong mang truy cép vo tuyén (radio access
network, RAN), va cling co thé dugc tham chiéu 1a thiét bi mang hodc tram co s,
hoiic ciing c6 thé duge tham chiéu 1a nut (hogc thiét bi ) RAN. Hién tai, vi du, thiét bi
mang truy cdp la gNB/NR-NB, diém tiép nhan truyén (transmission reception point,
TRP), NodeB cai tién (evolved Node B, eNB), bd diéu khién mang vo tuyén (radio
network controller, RNC ), NodeB (Node B, NB), b diéu khién tram co s& (base
station controller, BSC), tram truyén nhan co s& (base transceiver station, BTS), tram
co s& cho gia dinh (vi du, mot NodeB cai tién cho gia dinh hodc mot Node B cho gia
dinh (home Node B, HNB)), don vi bang tan co s& (base band unit, BBU), diém truy
cap (access point, AP) trung thuc khong day (wireless fidelity, Wi-Fi), hodc thiét bi
mang truy cép trong hé théng truyén thong c6 thé c6 trong twong lai. Ngoai ra, thiét bi
mang truy cap co thé 1a gNB hoic diém truyén (TRP hogc TP) trong hé théng 5G
ching han nhu hé théng NR; c6 thé 12 bang Ang-ten hodc nhém cac bang ang-ten (gdbm
nhiéu bang dng-ten) clia mot tram co SO trong hé théng 5@G; hoac c6 thé 1a nat mang,

chéng han nhu don vi bang tAn co sé (baseband unit, BBU) hodc don vi phan tan
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(distributed unit, DU), ma ciu thanh gNB hodc diém truyén. Trong mdt s trién khai,

gNB c6 thé gbm don vi trung tim (centralized unit, CU) va DU.

Nhu dugc thé hién trén Fig.2, thiét bi mang truy cp trong kién traic CU-DU dugc
mo ta. Fig.2 1a so dd khéi dang gian dd cua mot hé thdng truyén thong khac ¢6 thé ap
dung cho m{t phuong an cua sang ché. Hé thong truyén thong nay gbm thiét bj mang
16i va cac thiét bi mang truy cap v tuyén. Thiét bi mang truy cp vo tuyén gdm don vi

trung tdm va don vi phén tan.

Thiét bi mang 16i dugc thé hién trén Fig.2 trong phuong 4n nay cua sang ché co
thé 1a thiét bi mang 16i trong cac hé théng truyén thong khéac nhau, vi du, thiét bi mang
16i trong hé théng truyén thong 5G hodc thiét bi mang 16i trong hé théng truyén thong
LTE. C4c thiét bj mang truy cap vo tuyén gdm thiét bi mang truy cip v tuyén thir nhét

va thiét bi mang truy cp vo tuyén thir hai.

Cu thé, thiét bi mang truy cap vO tuyén tht nhét trén Fig.2 c6 thé 1a gNodeB
(gNodeB, gNB) hodc ng-eNodeB (ng-eNodeB, ng-eNB). Thiét bi mang truy cp vo
tuyén thit hai ciing c6 thé 12 gNB hodc ng-eNB. gNB cung cAp chirc ning va giao thirc
mat phang ngudi dung va chirc nang va giao thirc mat phang didu khién ctia NR cho
thiét bi ddu cudi, va ng-eNB cung cAp chiic ning va giao thirc mat phing ngudi dung
va chirc ning va giao thirc mat phing diéu khién cua truy cdp v tuyén mat dat phd
quat cai tién (evolved universal terrestrial radio access, E-UTRA) cho thiét bi dau
cudi. T4t ca cac giao dién gifta cac thiét bi mang truy cap vo tuyén 1a céc giao dién Xn.
Giao dién gitta thiét bi mang truy cap vo tuyén va thiét bi mang 161 dugc tham chiéu 1a
giao dién NG.

Cu thé, gNB hoidc ng-eNB ¢6 thé gdm CU va DU. Cu thé, mot thiét bi mang truy
cap vo tuyén c6 thé gdm mot don vi trung tdm va mot hodc nhiéu don vi phan tan.
Trén Fig.2, thiét bi mang truy cap vo tuyén thir hai gdm don vi phan tan thu nhat va
mot don vi phan tan thi hai.

Thiét bi CU c6 chirc ndng ngan xép giao thirc 16p cao khong day (chu). Vi du, CU

c6 16p didu khién tai nguyén vo tuyén (radio resource control, RRC), 16p giao thirc hoi
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tu dir liéu gbi (packet data convergence protocol, PDCP), va loai twong tu. Hon nita,
CU c6 thé tuong trg mot sb chire ning mang ¢t 161 dugc thuc hién trong mang truy
cap, ma dugc tham chiéu 1a mang tinh toan bién, sao cho yéu cau do tré mang cao hon
cua mot dich vu mé1i ndi (vi du, video, mua sdm truc tuyén, va thuc té ao/tang cuong)
trong mang truyén thong trong twong lai c6 thé dugce dap tmg. CU c6 mot phan cac
chirc nang ciia mang 101 va cac ngan xép giao thirc 16p cao hon ctia mang truy cap vo
tuyén, va cic 16p giao thirc chinh lién quan gdm chirc ning RRC, chirc nang 16p con
giao thirc img dung kham pha dich vu (service discovery application protocol, SDAP),
va chtre nang 16p con giao thure hoi tu dir lidu goi (packet data convergence protocol,
PDCP). DU ¢6 mot phin céc chirc ning cta 16p vét Iy dé xi 1y bang tan co so va 16p
2. Cu thé, DU thyc hién chirc nang xt ly tan s6 vo tuyén va cac chirc ning xur Iy bang
tAn co s& cla cac 16p chang han nhu 16p didu khién lién két v6 tuyén (radio link
control, RLC), 16p didu khién truy cap phuong tién (medium access control, MAC), va
16p vat ly (physical layer, PHY). Cac CU c6 thé duoc trién khai theo céch tap trung.
Céch trién khai cta cac DU phu thudc vao mdi truong mang thyc té. Trong khu vuc do
thi 16i v6i mat do giao thong cao, khoang cach cac tram nho, va céc tai nguyén phong
méy han ché, ching han nhu truong dai hoc hodc dia diém bicu dién quy m6 16n, cée
DU ciing c6 thé dugc thuc hién theo cach tap trung. Tuy nhién, trong mot khu vuc co
giao thong thua thdt, khoang cach cac tram tuong dbi 16n, va tuong tu, ching han nhu
quén ngoai 6 hodc khu vuc mién nui, cac DU c6 thé duogc trién khai theo cach phan
tan.

Phéan sau day mo ta viéc tim goi va cac trang thai UE.

Viéc tim goi cho UE ¢o thé dugc phan loai thanh tim goi kich hoat mang 161 (core
network, CN) (CN paging) va tim goi kich hoat thiét bi mang truy cap (tim goi RAN).

Péi v6i UE & trang thai quin ly dang ky-dugc dang ky (registration
management-registered state, RM-registered) nhung ¢ trang thai RRC-idle (RRC-nhan
rdi), khi dit liéu duong xudng ciia UE dén UPF, thi UPF kich hoat SMF va AMF dé
khéi tao viée tim goi UE, va AMF giri thong tin tim goi dén thiét bi mang truy cap.
Sau khi nhén tim goi CN, thiét bi mang truy cap khéi tao viéc tim goi RAN, va tiép tuc
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tim goi UE trong 6 twong (mg thong qua giao dién Uu. Thong tin tim goi tai giao dién
Uu mang ky hiéu nhan dang ctia UE. Sau khi nhan ban tin tim goi, UE O trang thai
RRC-idle c6 thé khéi tao quy trinh thiét 14p két néi RRC dé phan hoi viée tim goi.

Péi v6i thiét bi nguodi dung (user equipment, UE) & trang thai dang ky quan
ly-duge ding ky (registration management-registered state, RM-registered) nhung &
trang thai diéu khién tai nguyén vo tuyén (radio resource control, RRC)-khong hoat
dong (inactive), khi dit liéu duong xubng dén chirc ning quéan ly mat phing ngudi
dung (user plane function, UPF), thi UPF guri dit liéu duong xudng dén thiét bi mang
truy cap, va thiét bi mang truy cép kich hoat viéc tim goi (paging). Ban tin im goi
duoc giri béi thiét bi mang truy cap mang ky hiéu nhan dang ciia UE. Sau khi nhan ban
tin tim goi, UE & céc trang thai RRC-inactive xac dinh, dua trén ky hiéu nhan dang cua
UE trong ban tin tim goi, rang UE duoc tim goi, giri ban tin phan hoi tim goi dén thiét
bi mang truy cip, va truy cdp 6 twong Umg. Sau do, UE chuyén sang trang thai

RRC-connected (duoc két ndi).
Phan sau ddy md ta mot s6 mang c6 thé cé.
1. Mang di dong mat d4t cong cong (public land mobile network, PLMN)

O mot qubc gia hodc khu vuc, mang truyén thong di dong dang 6 cua nha van

hanh & mot ché do nhét dinh duge tham chiéu 1a PLMN.
2. Mang khong dung chung (non-public networks, NPN)

NPN 1a mang dang dugc thao luan trong ti€u chuén cta t6 chuc tiéu chuan héa
truyén thong di dong thé hé thir ba (du 4n hop tic thé hé thir ba (3rd generation
partnership project, 3GPP)). Khac v6i mang di dong thong thuong, mang NPN chi cho
phép mot s6 nguoi ding c6 quyén truy cép cu thé. Pbi v6i mang NPN, c6 hai cach nbi
mang: nbi mang doc 14p (cac mang khong dung chung doc lap (stand-alone non-public
networks, SNPN)) va nbi mang khong doc 1ap (NPN tich hop mang cong cong (public
network integrated NPN, INPN)). NPN ndi mang khong doc 1ap cling co thé duoc
tham chiéu 1a (NPN tich hop mang cong cOng, (public network integrated NPN,
PNI-NPN)). Dé d& mé ta, du6i ddy NPN ndi mang doc l4p dugc ky hiéu 1a SNPN, va
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NPN ndi mang khong doc 14p duge ky hiéu 1a PNI-NPN.

Fig.3 1a so dd dang gian d6 cia SNPN va PLMN theo mot phuong an cia sang
ché. SNPN va PLMN ¢6 cac RAN va cac mang 16i doc 14p. SNPN duoc coi 1a mang
khong phai 3GPP (non-3GPP). C4c mang 16i cia SNPN va PLMN dugc ket ndi bang
cach st dung phan tir mang chitrc nang lién két mang non-3GPP (non-3GPP inter
working function, N3IWF). Mait phang nguoi ding va mat phing diéu khién c6 thé
duoc hgp mang bang cach st dung phan tir mang N3IWF. Trong SNPN, PLMN ID
va/hoic ky hidu nhan dang mang (network identifier, NID) cuing nhin dang SNPN. Ky
hiéu nhan dang 6 (cell identity, cell ID), PLMN ID, va NID c6 thé cung nhan dang 0
trong SNPN. Vi dy, 6 thit nhat (c6 ID 6 1a 6 thtr nhat) ¢6 thé truy cip mang thir nhét va
mang th hai cing mot thoi diém. Mang riéng tu doc lap thir nhit duogc trién khai
trong mang thir nhét, va mang thi nhit dugc nhan dang bdi PLMN ID thir nhét va NID
thtt nhét, va mang thtt hai duge nhan dang boi PLMN ID thit hai. Thiét bi nguoi ding
c6 thé truy cdp mang riéng tu doc 1ap thir nhét bang cach sit dung 6 ma phat ID 6 tht

nhét, PLMN ID tht nhét, va NID thi nhat.

C6 thé biét duoc tir Fig.3 ring tai nguyén phién PLMN PDU cua UE dugc mang
trén UE, NPN-RAN, NPN-UPF, DN, PLMN-N3IWF, PLMN-UPF, va DN. C¢ thé biét
duoc tir Fig.3 ring tai nguyén phién NPN PDU cua UE dugc mang trén UE,
NPN-RAN, NPN-UPF, va DN. “Céc tai nguyén phién dwoc mang trén” mot s thiét bi
hodc phan tir mang duge md ta & trén co thé duogc hiéu 1a “céac tai nguyén phién” duoc
cung cAp boi cac thiét bi hodc cac phan tir mang nay. 5GC biéu dién mot thiét bi mang
161 5G.

Fig.4 1a so d6 dang gian dd cta PNI-NPN va PLMN theo mt phuong an cia sang
ché. PNI-NPN va PLMN chia s¢ mang 13i hoic mang truy cap. Trong PNI-NPN, nguoi
dung dugc uy quyén truy cap PNI-NPN duogc tham chiéu 1a nguoi dung thudc nhom
truy cap kin (closed access group, CAG), va 0 trong PNI-NPN c6 thé dugce cing nhan
dang béi PLMN ID, CAG ID, va ID 6. Nhu duoc thé hién trén Fig.3, PLMN va mang
PNI-NPN chia sé mang 151 (ching han nhu AMF va UPF), va dugc trién khai véi
PLMN-RAN va PNI-NPN-RAN tuong tmg. Mot giao dién Xn c6 thé ton tai giita cac
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RAN khac nhau.

C6 thé biét duoc tir Fig.4 ring cac tai nguyén phién PLMN PDU cua UE dugc
mang trén UE, PLMN-RAN, UPF, va DN. C6 thé biét duoc tir Fig4 rang cac tai
nguyén phién NPN PDU ctia UE dugc mang trén UE, INPN-RAN, UPF, va DN.

M6 4 cita CAG: Néu mot thiét bi mang hodc mét 6 thude vé PNI-NPN, thi thiét bi
mang hodc 6 d6 s& phat ky hiéu nhan dang CAG, va chi thiét bi dau cudi dugc ding ky
trong nhom truy cdp kin méi ¢o thé truy cap mang. No6i cach khéc, chi thiét bi ddu cubi
duogc dang ky v6i nhém truy cap kin méi ¢6 thé dugc dam nhiém bdi 6. Cac CAG
khac nhau twong Gmg vé6i cic ky hiéu nhén dang CAG khac nhau (identify, ID). Trong

sang ché, ky hidu nhan dang CAG dugc md ta la thong tin nhin dang ciia mang.
Phan sau day mo ta thiét bi mang truy cap duoc chia sé (shared-RAN).

Shared-RAN c¢6 nghia 12 RAN c6 thé duoc tao cdu hinh véi cac 6 cta cidc mang
khac nhau, va thiét bi nguoi dung c6 thé truy cap cac niang khac nhau (vi duy, truy cip
cac mang voi cac PLMN ID khéc nhau) bang cach st dung mot RAN. Phéin sau diy
md ta ngin gon mbi quan hé va sy khac biét gitta NPN va PLMN trong kich ban
shared-RAN véi tham chiéu dén Fig.5, Fig.6A, va Fig.6b.

Fig.5 1a so dd dang gian dd ctia SNPN va PLMN trong kich ban shared-RAN theo
mot phuong 4n cua sang ché. Trén Fig.5, NPN-RAN la shared-RAN, shared-RAN
duoc tao cAu hinh v6i 6 PLMN va 6 NPN, céc tai nguyén phién (session) don vi dir
liéu giao thirc (protocol data unit, PDU) PLMN ciia thiét bi nguodi dung c6 thé duoc
thiét 1ap truc tiép bang cach s dung shared-RAN, va cac tai nguyén phién PLMN
PDU cta UE dugc mang trén UE, shared-RAN, PLMN UPF, va DN. Céc tai nguyén
phién NPN PDU ctia UE dugc mang trén UE, shared-RAN, NPN UPF va DN. Co thé
¢6 giao dién Xn giita shared-RAN va PLMN-RAN.

Fig.6a va Fig.6b la so d6 dang gian dd cua PNI-NPN va PLMN trong kich ban
shared-RAN theo mot phuong 4n cua sang ché. Trong kich ban shared-RAN, so sanh
v6i Fig.5, trén Fig.6a, PNI-NPN va PLMN chia sé mang 16i va RAN; va trén Fig.6b,
PNI-NPN va PLMN chia s¢ RAN, va cdc mang 131 dugc trién khai riéng biét.
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shared-RAN duoc tao chu hinh v6i 6 PLMN va 6 PNI-NPN. Cu thé, c6 thé biét dugc
tur Fig.6a rang PNI-NPN va PLMN chia s¢ AMF, UPF, va DN, va cac tai nguyén phién
PLMN PDU va céc tai nguyén phién NPN PDU cua UE duoc mang trén UE,
shared-RAN, UPF, va DN. C¢ thé biét dugc tir Fig.6b rang PNI-NPN va PLMN chia
sé RAN va DN, nhung PNI-NPN va PLMN déu c6 AMF va UPF; va céac tai nguyén
phién PLMN PDU ctia UE dugc mang trén UE, shared-RAN, PLMN UPF, va DN, va
c4c tai nguyén phién NPN PDU ciia UE dugc mang trén UE, shared-RAN, NPN UPF,
va DN.

Hon nfta, shared-RAN cling co thé 4p dung cho CU-DU dugc thé hién trén Fig.2.
Fig.7 1a so dd dang gian dd cia PNI-NPN va SNPN trong kich ban shared-RAN theo
mot phuong an cia sang ché, v6i PNI-NPN va SNPN duogc sit dung lam vi du trong
Kién triic CU-DU. Nhu duoc thé hién trén Fig.7, PLMN va SNPN duoc két ndi voi cac
CU hodc cac thuc thé CU twong tmg, PNI-NPN-CU va SNPN-CU chia sé shared-DU,
va ¢6 thé ¢6 giao dién Xn gitta PNI-NPN-CU va SNPN -CU. Cén hiéu rang co thé c6
mot kich ban dAn xuét khac trong d6 CU hodc shared-DU. Tuong tu, ¢ thé c6 mot
kich ban din xuét twong tw cho PNI-NPN va SNPN, PNI-NPN va PLMN, va
shared-CU. Céc chi tiét khong dugc mo ta lai.

Phin sau day mé ta chi tiét cAc phuong an cua séng ché voi tham chicéu dén cac

hinh v& kem theo.

Cac phuong 4n cua sang ché lién quan dén viéc tim goi tir nhiéu mang hodc cung
mang. Vi dy, nhiéu mang la hai mang, duoc biéu dién boi, vi du, mang thr nhéat va

mang tht hai. Co thé c6 nhiéu truong hop cho mang thir nhét va mang thir hai. Vi du,

mang thu nhit va mang tht hai 12 hai loai mang b4t ky trong PLMN,
SNPN, hodac PNI-NPN; hoac

mang thir nhit va mang thir hai 12 mot loai mang bt ky trong PLMN,
SNPN, ho#ic PNI-NPN, nhung thudc vé hai mang khac nhau, va duoc tao
cAu hinh v6i thong tin nhan dang mang khéac nhau.

Viéc tim goi tir cung mang ¢6 thé 1a tim goi tir cac thiét bi mang khac nhau trong
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cung mang cho thiét bi dau cudi.

Trong hé théng truyén théng thé hé thir 5 (5th Generation, 5G), dbi v6i thiét bi
ngudi dung (user equipment, UE) ¢ trang thai quan ly dang ky-dugc dang ky
(registration management-registered state, RM-registered) nhung trong trang thai didu
khién tai nguyén vo tuyén (radio resource control, RRC)-khong hoat déng (inactive),
khi dit liéu dwong xubng dén chitc ning quan ly mat phang nguoi dung (user plane
function, UPF), thi UPF gui dit liéu duong xuéng dén thiét bi mang truy cép, va thiét
bi mang truy cap kich hoat viéc tim goi (paging). Ban tin tim goi dugc guri boi thiét bi

mang truy cip mang ky hiéu nhan dang cua UE.

Sau khi nhan ban tin tim goi, UE ¢ cac trang thai RRC-inactive xac dinh, dya trén
ky hiéu nhan dang cta UE trong ban tin tim goi, rang UE dugc tim goi, glri ban tin
phan hdi tim goi dén thiét bi mang truy cip, va truy cip 6 tuong Ung. Sau do, UE
chuyén sang trang thai RRC-connected (dugc két nbi). Sau d6, UE khong con gidm sat
hozic nhan thong tin tim goi tir mot 6 khac, ma chi nhan thong tin tim goi trong 6 dugc

truy cap.

UE c¢6 thé dugc ding ky voi nhiéu mang. Khi UE truy cdp vao mot 6 cua mot
trong nhiéu mang, va ¢ trang thai RRC-connected, néu mot mang khac kich hoat thiét
bi mang truy cap dé tim goi UE, thi UE khong thé nhan viéc tim goi tir mang khac do,

va mang khac d6 khong thé lu6n ludn nhan dugc phan hdi tim goi tir UE.

Nhu duoc thé hién trén Fig.8, thu tuc cu thé cta phurong phap tim goi duge dé xuét
trong cac phuong 4n cua sang ché dugc mo ta bén dudi. Phuong phap nay co thé ap
dung cho nhiéu mang hodc cung mang. Gia dinh rang kién tric hé théng truyén thong
gdm nhiéu thiét bi mang truy cép, vi du, gbm hai thiét bi mang truy cap, thiét bi mang
truy cap tha nhét va thiét bi mang truy cép tht hai ma dugc st dung @8 mo ta. Thiét bi
mang truy cép thir nhét thudc vé mang thir nhat, va thiét bi mang truy cép tht hai
thudc vé mang thtt hai. C6 thé c6 giao dién Xn giita thiét bi mang truy cép thu nhat va
thiét bi mang truy cp thir hai. Ngoai ra, thiét bi mang truy cp th nhét thudc vé mang
thir nhat, va thiét bi mang truy cap thir hai thudc vé mang tht nhét va mang tht hai.

Chn hidu ring khi thit bi mang truy cp thtr nhét thuc vé mang thi nhét, va thiét bi
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mang truy cdp thit hai thudc vé mang thit nhat va mang thir hai, thi ca thiét bi mang
truy cép thi nhét va thiét bi mang truy cép tha hai déu thudc vé mang thr nhét, va
thiét bi mang truy cip thi hai c6 thé twong trg, trong 6 ciia mang tht hai duoc tao ciu
hinh bai thiét bi mang truy cép thir hai, thiét bi mang truy cap thir nhét trong viéc tim
goi UE, hodc thiét bi mang truy cp thir hai c6 thé twong tro, trong 0 clia mang tha
nhit mang dugc tao cAu hinh béi thiét bi mang truy cip tha hai, thiét bi mang truy cip

~ thtr nhét trong viéc tim goi UE.
Phuong phap dugc dé xuét trong c4c phuong 4n cla sang ché gdm cac budc sau.

$801. Thiét bi mang 16i thr nhat giri di liéu dudng xubng cia thiét bi dau cudi dén
thiét bi mang truy cép thu nhét, va thiét bi mang truy cép thu nhét nhan dit liéu duong

xubng cita thiét bi du cubi tir thiét bi mang 16i thtr nhét.

UE & trang thai khong hoat dong trong mang thir nhét, va thiét bi dAu cudi chi can
duge tim goi trong mang truy cép, va khong cin duge tim goi trong mang 13i. Khi dix
lisu duong xuéng ctia UE dén, thi thiét bi mang 16i thit nhat s& giri dit lieu duong
xubng ctia UE dén thiét bi mang truy cép thir nhét, va thiét bi mang truy cap thir nhét

kich hoat viéc tim goi.

Vi du, thiét bi mang 15i tht nhat 1a UPF, va dit liéu duong xudng cua thiét bi dau
cubi c6 thé gém dit lieu mat phéng didu khién duong xudng hodc dit liéu mat phing

nguoi ding dudong xudng.

$802. Thiét bi mang truy cap thtt nhat giri ban tin thir nhét dén thiét bi mang truy
cap thir hai, va thiét bi mang truy cdp tht hai nhan ban tin th nhét tir thiét bi mang
truy cép thir nhét.

Bén tin thir nhéat duoc sit dung dé chi béo thiét bi mang truy cap thi hai tuong trg
trong viéc tim goi thiét bi dau cudi.

Tay chon, sau S801 va truée S802, phuong phép nay co thé con gdm hoat dong
sau: Thiét bi mang truy cép thu nhét kich hoat viéc tim goi RAN. Vi UE ¢ trang thai
duoc két ndi RRC trén thiét bi mang truy cép thir hai, nén UE khong thé nhan viéc tim
goi tu thiét bi mang truy cép thu nhat. Thiét bi mang truy cép thir nhét tim goi UE,
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nhung khong thé thu nhan phan hdi tim goi.

Khi thiét bi mang truy cap thit nhat khong thé thu nhan phan hoi tim goi, thi thiét
bi mang truy cap thir nhét gui ban tin thi nhit dén thiét bi mang truy cap tht hai, va
yéu cau, bang cach st dung ban tin thir nhét, thiét bi mang truy cp thu hai tuwong trg

trong viéc tim goi UE.

Trude khi truy c4p 0 ctia mang thir hai, UE co thé & trang thai khong hoat dong
hodic trang thai nhan rdi trong mang tht hai. Khi dir liéu dudong xudng cia UE dén
mang th{ hai,thi viéc tim goi co thé dugc kich hoat béi mang 15, hodc viéc tim goi co
thé duoc kich hoat béi thiét bi mang truy cap thir hai. Sau khi nhan viéc tim goi, UE
tra lai phan hdi tim goi, dé truy cp 6 dugc dam nhiém bdi thiét bi mang truy cap thit
hai. Thiét bi mang truy cép thir hai thudc vé mang thit hai, tic 1a, UE truy cép 0 cua
mang thi hai. Ngoai ra, thiét bi mang truy cp thir hai ¢6 thé 1 thiét bi mang truy cap
duoc chia sé, va thudc ca mang thir nhéit va mang thtt hai. Trong truong hop nay, UE

c6 thé truy cap 6 clia mang thir nhit hodc c6 thé truy cdp 6 cua mang thit hai.

Bén tin thir nhét 1a ban tin gitta thiét bi mang truy cap tht nht va thiét bi mang
truy cap tht hai, va co thé duogc gui qua giao dién Xn gifta hai thiét bi mang truy cép.
Ban tin thr nhét ciing c6 thé duge goi 12 ban tin tim goi RAN. Phén sau day mo ta chi

tiét ndi dung dugc mang trong ban tin thir nhét va chitc ning cua ban tin thir nhat.

Ban tin thtr nhét duge st dung vé mit chirc nang dé chi bao thiét bi mang truy cép

thir hai twong tro khi tim goi thiét bi dau cudi (UE).

Ban tin thit nhit c6 thé mang ky hiéu nhan dang UE, va ky hiéu nhan dang UE cé
thé 12 ky hiéu nhan dang cua UE trong mang thtr nhét. Dé phan biét, ky hiéu nhén dang
UE trong mang thir nhét c6 thé duge ky hiéu 1a ky hiéu nhén dang tht nhét cia UE.
Ky hiéu nhan dang thtt nhit cia UE c6 thé 1a mot hoge nhidu ky hiéu nhan dang sau
cta UE trong mang thit nhét: ky hiéu nhin dang thué bao di dong tam thoi-S 5G (5G
S-temporary mobile subscriber identity, 5G-S-TMSI), ky hiéu nhén dang tam thoi
mang vO tuyén khong hoat dong (inactive radio network temporary identity, I-RNTI),
ky hiéu nhan dang tam thoi duy nhét toan cdu (globally unique temporary identity,
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GUTI), ky hiéu nhan dang duoc 4n cta thué bao (subscription concealed identifier,
SUCI), ky hiéu nhan dang thué bao di dong tam thoi (temporary mobile subscriber
identity, TMSI), hodc tuong tu.

Ban tin thit nhit c6 thé con mang thong tin nhan dang mang cla mang thi nhét.
Thong tin nhin dang mang cuia mang thu nhit gdm mot hodc nhiéu thanh phan sau:
PLMN ID, ky hiéu nhan dang mang (network identifier, NID), ky hiéu nhén dang
nhom truy cép kin (closed access group identifier, CAG ID), tén mang con nguoi co
thé doc dugc (human readable network name, HRNN) tuong Ung v6i NID, hoac tén
mang con nguoi co thé doc duoc (human readable network name, HRNN) tuong mg
v6i CAG ID. Thong tin nhin dang mang ciia mang thir nhét c6 thé gém mot hodc
nhidu NID, vi du, ¢6 thé gdbm danh sach NID (NID list). Thong tin nhan dang mang
cia mang thir nhat c6 thé gdm mot hodc nhidu CAG ID, vi dy, ¢6 thé gdm danh sach
CAG ID (CAG ID list).

Khi ban tin thit nhat mang thong tin nhan dang mang cua mang thir nhét, thi thong
tin nhan dang mang ciia mang thur nhét ¢6 thé dugc st dung dé chi bao cac 6 cu thé
ctia mang trong do thiét bi mang truy cap thi hai s& tim goi UE. N6i cach khac, thiét bi
mang truy cdp tht hai co thé xac dinh, dua trén thong tin nhan dang mang cia mang
thit nhat, cac 6 cu thé ciia mang ma trong d6 UE can dugc tim goi. Vi du, néu thong tin
nh4n dang mang cua mang thir nhét gém ky hiéu nhan dang mang (network identifier,
NID), thi thiét bi mang truy cap thir hai s& xac dinh, dua trén ky hiu nhan dang mang
NID, dé tim goi UE trong 6 ma hd tro truy cap mang dugc nhan dang bsi NID. Vi du
khéc, néu thong tin nhan dang mang cia mang tht nhét gdm CAG ID, thi thiét bi
mang truy cap tht hai xac dinh, dva trén CAG ID, dé tim goi UE trong 0 ma hd tro
truy cdp mang duoc nhan dang boi CAG.

Ban tin tht nhat c6 thé con mang thong tin nhén dang ctia mot hodc nhiéu 6 cua
mang thir nhét. Thong tin nhan dang cia 0 gbm it nhit mot trong cac thanh phén sau:
ky hiéu nhan dang 6 (cell identity), vi du, danh sach ky hiéu nhan dang 0 (cell identity
list, cell ID list), ky hiéu nhan dang toan ciu cua 6 (cell global identify, CGI) hodc ky
hiéu nhan dang vat ly cua & (physical cell ID, PCI). Thong tin nhan dang cia mot hodc
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nhiéu & ctia mang tha nhit ¢6 thé dugc sir dung dé chi bao cac 6 cu thé ciia mang thir
nhat duoc tao cAu hinh béi thiét bi mang truy cap thir hai va trong do thiét bi mang
truy cdp thit hai tim goi UE. Khi nhan ban tin thir nhét, thi thiét bi mang truy cap thir
hai ¢6 thé xac dinh, dua trén thong tin nhan dang cia mot hodc nhiéu 6 ctia mang thir
nhéit dugc mang trong ban tin thir nhét, dé tim goi UE trong céc 6 twong umg vdi thong
tin nhan dang. Ngoai ra, thong tin nhan dang cua mot hodc nhiéu 6 clia mang thur nhét
duwoc sit dung d& chi bao 6 ciia mang thi nhét ma dugc tao cAu hinh boi thiét bi mang
truy cédp tho nhat vacé thé dugc lua chon boi UE dé truy cap,va sau do 1a quyén thiét
bi mang truy cap thir hai ¢6 thé chuyén tiép thong tin nhén dang ctia m¢t hodc nhiéu 6

cuia mang thr nhit d&én UE.

Ngoai ra, sau khi nhan ban tin thir nhét, thiét bi mang truy cép thir hai c6 thé gui
thém thong tin c6 trong ban tin thi nhéit dén UE. Ban tin thir nhat mang thong tin nhan
dang mang cua mang thir nhét, va thiét bi mang truy cap thir hai guri thong tin nhén
dang mang cia mang thr nhét dén UE, dé chi bdo mang ma UE c6 thé truy cap. Ban
tin tht nhét mang thong tin nhan dang cua mot hodc nhiéu 6 cia mang thu nhét, va
thiét bi mang truy cap tht hai gii thong tin nhan dang cua mdt hodc nhiéu 6 ctia mang

thtr nhat dén UE, dé chi bao 6 ma ctia mang thir nhét va c6 thé duge truy cap bsi UE.

Bén tin thit nhat c6 thé con mang théng tin chi bdo (indication), va thong tin chi
bao ¢6 thé duoc biéu thi 1a thong tin chi bao thit nhat. Thong tin chi béo thu nhét duge
st dung dé chi bao thiét bi mang truy cp th hai tim goi UE trong 6 cia mang thir hai.
Vi du, thiét bi mang truy cp tht hai chi thudc vé mang thit hai. Khi nhan ban tin tha
nhét, thi thiét bi mang truy cp thir hai c6 thé tim goi UE trong 6 cia mang tht hai dua
trén thong tin chi bao thr nhét trong ban tin thir nhét, dé twong tro trong viéc tim goi

duoc kich hoat boi dir liéu duong xubng ctia mang thir nhét.

Vi du, thiét bi mang truy cép th& hai c6 thé thudc vé nhiéu mang, gdm mang thu
nhét va mang thér hai. Ban tin th nhdt c6 thé con mang thong tin chi béo thi hai.
Théng tin chi bao thtr hai duoc st dung dé chi bao chinh sach tim goi dugc sir dung

b thiét bi mang truy cap thi hai tim goi UE. Chinh sach tim goi gom:

Chinh sach 1: Viéc tim goi chi dugc thuc hién trong 6 cia mang tht nhét.
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Mot sé 6 dugc dam nhiém béi thiét bi mang truy cap thi hai ¢é thé thudc vé mang
thtr nhét, va mét s6 6 duoc dam nhiém boi thiét bi mang truy cdp thir hai thudc vé
mang thit hai. Theo chinh séch 1, sau khi nhan ban tin thir nhat, thiét bi mang truy cap
thtt hai thuc hién, dua trén thong tin chi bao thir hai trong ban tin tha nhAt, viéc tim goi

trong 6 chi thudc v& mang th nht.

Néu 6 thudc ca mang thir nhit va mang tht hai, thi thiét bi mang truy cap thir hai
c6 thé thuc hién viéc tim goi trong 6 d6 theo chinh sach 1. Chinh sach 2: Viéc tim goi

chi dugc thuc hién trong 6 ciia mang thir hai.

Mot sé 6 duge dam nhiém boi thiét bi mang truy cap thi hai ¢6 thé thudc vé mang
thir nhat, va mot s 6 duge dam nhiém béi thiét bi mang truy cdp thir hai thudc vé
mang thit hai. Theo chinh sach 2, sau khi nhan ban tin thir nhét, thiét bi mang truy cip
thtt hai thuc hién, dua trén thong tin chi bao thir hai trong ban tin tha nhét, viéc tim goi

trong 0 chi thudc vé mang thir hai.

Néu 6 thudc ca mang thir nhét va mang tha hai, thi thiét bi mang truy cap tht hai

¢6 thé thuc hién viéc tim goi trong 6 do theo chinh sach 2.

Chinh s4ch 3: Viéc tim goi durgc thuc hién trong ca 6 ctia mang thi nhét va 6 cua

mang thir hai.

Vi du, théng tin chi béo thir hai ¢6 thé dugc biu dién l1a “chi CAG”, “chi NID”,
hodc “chi PLMN”, ma chi bao tim goi UE chi trong 6 CAG, 6 NID, hodc 6 PLMN

tuong Ung.

Thong tin chi bao thtr hai c6 thé duogc chi bdo mot cach ngém dinh. Vi du, ph'?m tr
thong tin chi bao chi CAG ban dau dugc st dung trong danh sach han ché tinh di dong
dé chi bao rang UE chi duge phép truy cap 5GS bang cach st dung 6 CAG, va phan tir
thong tin chi bao chi CAG ¢6 thé dugc stir dung lai trong ban tin tim goi dé ngdm chi

béo rang UE chi dugc tim goi trong 8 CAG.

Ban tin thi nhét ¢6 thé con mang thong tin nhan dang mang ctia mang th hai, ky
hiéu nhan dang cua thiét bi dau cudi trong mang tht hai, hodc thong tin nhan dang cua

mét hodc nhidu 6 ctia mang thi hai. Twong tu, ky hiéu nhan dang ciia thiét bi dau cubi

-30-



52130 31121

trong mang thir hai c6 thé duoc ky hiéu 1a ky hiéu nhén dang thir hai cta thiét bi dau
cubi. Ky hiéu nhan dang thir hai cta thiét bi dau cubi c6 thé 1a 5G-S-TMSI, I-RNTI,
GUTL SUCI TMSI, hodc twong tu nhu cta thiét bi dau cubi trong mang thir hai. Déi
vé6i loai thong tin nhan dang mang ciia mang tht hai, tham chiéu dén phan md ta cia

thong tin nhan dang mang ciia mang thi nhét. Cac chi tiét khong dugc mo ta lai ¢ day.

Phan sau liét ké mot sb thong tin khac ma co thé dugc mang thém trong ban tin

thir nhét.

Ban tin thir nhéat ¢6 thé con mang modt nguyén nhén (cause) cho viéc giri ban tin
thir nhat, va nguyén nhan dugc ghi chu 1a nguyén nhan thir nhét. Nguyén nhén thir
nhét dwoc st dung dé chi bao nguyén nhén cho viéc tim goi RAN hién tai. Thiét bi
mang truy cp thir hai nhan ban tin tha nhat c6 thé x4c dinh, dua trén nguyén nhan thir
nhét, ring ban tin thi nhét duogc sit dung dé tuong tro trong viéc tim goi duoc kich
hoat boi dit liéu duong xubng ctia mang tha nhét. Nguyén nhan tha nhat c6 thé 13, vi
du, ky tu PLMN, ky tu SNPN, ky tu PNI-NPN, ky tw NPN, hodc ky tir non-3GPP, chi
bao viéc tim goi dugc khoi tao cho dich vu PLMN, dich vu SNPN, dich vu PNI-NPN,
dich vu NPN, hodc dich vu khong phai 3GPP.

Ban tin tht nhat ¢6 thé con mang ky hiéu nhan dang cla thiét bi mang truy cap thi

hai, dé chi bao su két thac nhan cia ban tin thi nhét.

Ban tin th@ nhéit c¢6 thé con mang ma vung theo di (tracking area code, TAC)
tuong tng v6éi mot hodc nhiéu 6 cua mang thir nhit. TAC c6 thé dugc st dung dé chi
bdo 6 ma c6 thé duoc truy cip boi UE. TAC c6 thé con dugc st dyng dé chi bao thiét
bi mang truy cap thir hai tim goi UE chi trong 0 twong ung, va khong cén tim goi UE
trong mot 6 khéc. Bé‘mg cach nay, téng phi tim goi cia UE dugc giam xuéng, va hiéu
qua ctia viée tim goi UE duoc cai thién.

Ban tin thit nhit c6 thé mang ma ving mang vo tuyén (RAN area code, RANAC)
tuong tng véi mot hodc nhiéu 6 ctia mang thir nhit. RANAC c6 thé duge sir dung dé
chi bao 6 ma co thé duge truy cdp béi UE. RANAC c6 thé con dugc st dung dé chi

bo thiét bi mang truy cap thi hai tim goi UE chi trong 6 tuong ing va khong can tim
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goi UE trong mot 6 khac. Bing cach nay, tbng phi tim goi ctia UE duoc gidm xubng,

va hiéu qua cua viéc tim goi UE dugc cai thién.

Ban tin thi nhat c6 thé con mang thong tin bd dinh thoi (timer) dwoc st dung dé

chi béo thiét bi diu cudi truy cAp mang thi nhat trong thoi gian duge chi dinh.

Phén sau ddy mo ta cach mang truy cép thtr hai tuong trg trong viéc tim goi UE
sau khi thiét bi mang truy cép thtr hai nhan ban tin tht nhét tr thiét bi mang truy cp
th nhit trong S802.

S$803. Thiét bi mang truy cép thir hai thu nhan théng tin ngit canh cia UE tir thiét

bi mang truy cap thr nhat.

Vi du, thiét bi mang truy c4p thir hai giri ban tin yéu cAu ngit canh (yéu cau ngit
canh UE truy xuét) dén thiét bi mang truy cp thir nhét, trong d6 ban tin yéu ciu ngit
canh mang ky hi¢u nhdn dang UE. Sau khi nhan ban tin yéu cAu ngit canh tir thiét bi
mang truy cap tha hai, thiét bi mang truy cép thir nhét giri ngit canh cta UE dén thiét
bi mang truy cdp thu hai (vi du, bang cach st dung ban tin phan hdi ngit canh UE truy
xuét). Thiét bi mang truy cép tht hai nhan ngit canh ctia UE tir thiét bi mang truy cap
th(r nhét.

C6 thé biét duogc tir mo ta noi trén rang UE di truy cdp thiét bi mang truy cap thu
hai va & trang théi duoe két ndi RRC. Vi du, UE thiét lap két néi dén 6 thi nhat ciia
mang tht hai. Khi dit liéu duong xudng ctia UE dén thiét bi mang 15 this nhét, thi thiét
bi mang 161 thu nhét giri dir liéu duong xubng dén thiét bi mang truy cap thtr nhat, va
thiét bi mang truy cép thir nhét khong nhan phan hdi tim goi. Thiét bi mang truy cap
thir hai twong trg trong viéc tim goi UE, dé UE c6 thé truy cap 6 cua mang thir nhét

ctia mang 15i thit nhét, d thu nhan dit liéu dudng xudng cta mang thir nhét.

Cu thé, 6 thir nhat duoc dam nhiém boi thiét bi mang truy cp thir hai giri ban tin
dén UE, trong d6 ban tin dugc sur dung dé chi bao rang dit liéu duong xubng clia mang
thir nhit dén. Sau khi nhan ban tin dugc gii béi 6 thir nhit, UE biét rang dir ligu duong
xubng ciia mang thir nhit dén, va kich hoat su thiét 1ap két ndi voi 6 ciia mang thu

nhit. O ciia mang thir nhat duge ky hiéu 1a 6 thi hai.
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S803 1a mdt budc tuy chon,va co thé dugc bod qua.

C6 mdt s cach tiy chon bén dudi d& UE thiét 1ap két ndi voi 6 thi hai ciia mang
thir nht.

Céch 1: Sau khi x4c dinh 6 thit hai, UE thiét 1ap két néi v6i 6 thir hai. Céc chi tiét
nhu sau.

$804-1. O thir nhét duoc dam nhiém béi thiét bi mang truy cép thi hai gli mot
trong ban tin tiép tuc lai RRC (RRC resume), ban tin cdu hinh lai RRC (RRC
recfiguration), ban tin tim goi (paging), mot ban tin RRC khéc, ban tin thong tin didu
khién duong Xuéng (downlink control information, DCI), ban tin tin hiéu héa MAC,
hodc ban tin mat phéng nguoi dung dén UE, va UE nhan mot trong ban tin tiép tuc lai
RRC, bén tin ciu hinh lai RRC (RRC recfiguration), ban tin tim g0i (paging), ban tin
RRC khéc, ban tin thong tin didu khién dudng xudng (downlink control information,
DCI), ban tin tin hiéu héa MAC, hodc ban tin mét phang ngudi dung tir thiét bi mang
truy cap th hai.

Phan sau day st dung ban tin tiép tuc lai RRC lam vi du cho mo ta.

Cén luu y rang, sau khi truy cép thiét bi mang truy cip tht hai, UE c6 thé van

nhan ban tin tim goi tir thiét bi mang truy cap tht hai.

Ban tin tiép tuc lai RRC c6 thé duoc gitri sau khi UE chuyén sang trang thai két nbi
sau khi UE truy cép 0 thu nhét cta thiét bi mang truy cip thr hai; hodc ¢ thé dugc giri

trong mdt quy trinh ma UE truy cap 0 thir nhét cta thiét bi mang truy cap thi hai.

Tuy chon, ban tin tiép tuc lai RRC mang mot sb thong tin, va thong tin ¢6 thé 1a tur
ban tin thir nhit ma duoc nhan boi thiét bi mang truy cap thir hai tir thiét bi mang truy
cap thr nhét.

Vi du,

ban tin tiép tuc lai RRC c6 thé mang ky hiéu nhén dang UE, va ky hi¢u
nhén dang UE c6 thé 1a ky hiéu nhan dang cta UE trong mang thir nhét.

Ban tin RRC c6 thé con mang thong tin nhan dang mang cua mang thi nhat, ma
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c6 thé gdm, vi dy, NID hoic CAG ID.

Ban tin tiép tuc lai RRC c6 thé mang thong tin nhan dang ctia mot hodc nhiéu 6
ctia mang thir nhét. Thong tin nhan dang cua mot hodc nhiéu 6 clia mang thi nhét gdm
thong tin nhan dang ma ctia mot hodc nhiéu 6 cta mang thir nhét duoc tao cAu hinh boi
thiét bi mang truy cap thér nhat va dugc truyén trong ban tin thi nhat, hogc théng tin
nh4n dang ma cia mot hodc nhiéu 6 cia mang thir nhét duoc tao cAu hinh boi thiét bi
mang truy cip thr hai va dugc truyén trong ban tin thu nhit. Thong tin nhan dang
dugc st dung dé chi bao 6 ma c6 thé dugce truy cip bsi UE. O tht hai duoc truy cap
béi UE ¢6 thé 1a mdt trong mdt hodc nhiéu 6 cua mang thir nhét, hodc o thi hai c6 thé
1a 6 cla mang thir nhat khac v6i mot hoic nhiéu 6. Nghia la, UE ¢o thé lwa chon mot 6
tir cac 6 ma duoc chi bao trong ban tin tiép tuc lai RRC va co thé dugc lua chon béi
UE, hoéc c6 thé lua chon mdt 6 khac trong mang thir nhét.

Ban tin tiép tuc lai RRC c6 thé mang TAC cia mdi 6 trong mot hodc nhiéu 6 cia
mang thir nht.

Ban tin tiép tuc lai RRC c6 thé mang nguyén nhan gui ban tin tiép tuc lai RRC, va
gi4 tri nguyén nhan c6 thé 1a ky tu chang han nhw PLMN, SNPN, PNI-NPN, NPN,
hodc non-3GPP, chi bdo mdt ban tin dugc gui cho dich vu mang PLMN, dich vu mang
SNPN, dich vu mang PNI-NPN, dich vu mang NPN, hodc dich vu mang khong phai
3GPP.

Ban tin tiép tuc lai RRC c6 thé mang danh sach PLMN ID twong tmg v6i mdi
trong mdt hodc nhiéu 6 ciia mang thir nhét.

Ban tin tiép tuc lai RRC ¢6 thé mang ID nit RAN (RAN Node ID) ma mdi 6 trong
s6 mot hodc nhiéu 6 ciia mang thir nhét thudc vé.

Ban tin tiép tuc lai RRC c6 thé mang ma ving mang v tuyén (RAN area code,
RANAC) cua ting 0 trong s6 mot hodc nhiéu 6 cia mang thir nhét.

Ban tin tiép tuc lai RRC c6 thé mang thong tin bo dinh thoi (timer), va thong tin
bd dinh thoi xac dinh réng UE can truy cép 0 co thé lya chon trong mot khoang thoi

gian.
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Ban tin tiép tuc lai RRC ¢6 thé mang mdt hodc nhiéu tham sb sau day cla mdi
trong s6 mdt hodc nhiéu 6 clia mang thir nhét: tham sd cdu hinh cua tai nguyén truy
cip ngiu nhién, tham s& cAu hinh cta bd mang vo tuyén dir liéu (data radio bearer,
DRB), tham s6 cAu hinh cua bd mang v tuyén tin hiéu hoa (signaling radio bearer,
SRB), théng tin ngit canh ctiia UE, hogc thong tin bao vé tinh toan ven va bao mét cua

UE.

Phan sau ddy st dung mot vi du trong d6 6 thir hai 13 6 duoc tao cAu hinh boi thiét
bi mang truy cap thir nhat. $805-1. UE g ban tin yéu cau tiép tuc lai RRC (RRC
resume request) dén 6 thit hai dugc dam nhiém boi thiét bi mang truy cép tha nhét, va
6 thtr hai dugc dam nhiém boi thiét bi mang truy cip thir nhét nhan ban tin yéu cau

tiép tuc lai RRC tr UE.

Cu thé, UE can xac dinh 6 cu thé cua mang thir nhit ma cin dugc truy cap, va co
thé lwa chon mot 6 tir cac 6 ¢ thé lwa chon dugc giri boi 6 thir nhét cta thiét bi mang
truy cap thir hai, hodc co thé Iya chon mot 6 khac ciia mang thir nhét.

$806-1. O thi hai cia thiét b mang truy cap thir nhat giri ban tin tiép tuc lai RRC
dén UE, va UE nhén ban tin tiép tuc lai RRC tir 6 thur hai cua thiét bi mang truy cap
thr nhat.

Ban tin tiép tuc lai RRC cling ¢ thé 12 ban tin thiét 1ap RRC.

$807-1. UE giri ban tin hoan thanh tiép tuc lai RRC (RRC resume complete) dén 6
thtr hai cua thiét bi mang truy cap tht nhét, va o6 tht hai cia thiét bi mang truy cap thi
nhét nhan ban tin hoan thanh tiép tuc lai RRC tir UE.

Ngoai ra, néu ban tin thiét 1ap RRC (RRC setup) duoc giri trong S806-1, thi ban
tin hoan thanh tiép tuc lai RRC & ddy duge thay thé bang ban tin hoan thanh thiét lap
RRC (RRC setup complete).

Trong budc nay, ban tin hoan thanh tiép tuc lai RRC hodc ban tin hoan thanh thiét
1ap RRC mang thong tin sau: thong tin nhan dang cua 6 duoc luya chon boi UE dé truy
cap, nghia 13, thong tin nhan dang cua o thir hai, vi du, CGI, PCIL, hodc ky hiéu nhan
dang 6; thong tin nhén dang mang cua mang tht nht, vi du,’ PLMN ID va NID,
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PLMN ID va CAG ID, CAG ID, NID, tén mang con nguoi co thé doc dugc twrong tmg
véi NID, tén mang con ngudi cO thé doc dugc twong tmg v6i CAG ID, hodc cac NID

hop nhét khac, vi dy, NID chung.

Nhu d3 mo ta & trén, 6 tht hai duoc truy cap bdi UE co thé 1a mot trong cdc 6 ma
dugc chi bao boi phia mang (vi du, duoc chi bao bang céach sir dung ban tin ching han
nhu ban tin tiép tuc lai RRC) va ¢6 thé dugc lya chon bsi UE, hogc c6 thé la mdt 6

khac ma cia mang thir nhét va dugc lua chon boi UE.

Phuong phap dé UE lua chon 6 khéc trong mang thir nhét c6 thé nhu sau: O phat
di, trong thong tin hé théng, ky hiéu nhin dang mang cuia mang duoc hd trg boi o,
trong d6 ky hiéu nhén dang mang gdm mot hodc nhidu thanh phan sau: CAG ID, NID,
PLMN ID, tén mang con nguoi co thé doc dugc cia mang SNPN, hodc tén mang con
nguoi co thé doc dugc cia mang PNI-NPN. UE thu nhan, tir sy phat di thong tin hé
théng bdi 6, mang ma o hd tro trg truy cép. Néu mang ma 6 hd trg truy cép phu hop
v&i mang ma UE can truy cap, thi UE c6 thé luva chon dé truy clp. Vi dy, trong loai
thong tin hé théng 1 (loai khdi thong tin hé théng 1, System Information Block Type 1,
SIB1) cta 6, ¢c6 PLMN ID cua mang ma 6 hd tro truy cap va CAG ID va/hodc NID
tuong tmg. N6i chung, NID/CAG ID la duy nhét trong dai cia PLMN ID, SNPN dugc
nhan dang béng cach st dung PLMN ID va NID, va PNI-NPN dugc nhan dang béng
cach st dung PLMN ID va CAGID. Vi du khac, mdi NID/CAG ID tuong g véi
PLMN ID c¢6 thé twong tng v6i mot HRNN, dé nhan dang tén cua cia SNPN/tén
mang cia PNI-NPN. HRNN dugc phéat theo mot hodc nhiéu cach sau: phat HRNN
trong SIB1, phat HRNN trong thong tin hé théng hién c6 khéc (vi du, SIB2 va thong
tin hé théng cta loai cao hon) theo céc tiéu chuin 3GPP, hoic phat HRNN trong SIB
chuyén dung cua loai méi sé dugc dinh nghia méi trong twong lai. Néu HRNN duoc
phat trong SIB1, thi HRNN dugc thém vao vi tri tuong tmg ctia mdi NID/CAG ID
tuong tng véi PLMN ID. Néu HRNN duoc phat trong thong tin hé théng hién co6 khac
(vi du, SIB2 va thong tin h¢ théng cia loai cao hon) theo céc tiéu chuén 3GPP, hoic
dugc phat trong SIB chuyén dung ma dwgc xac dinh moi trong tuong lai, thi cac giai

phap c6 thé nhu sau:
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Giéi phap 1: HRNN va PLMN ID va NID/CAG ID tuong ting duoc cung cip hoan

toan trong thong tin h¢ théng.

Giai phap 2: HRNN duoc cung cép trong thong tin hé théng, va thong tin don gian
hoa ciia PLMN ID va NID/CAG ID tuong ung cling dugc cung cap.

Trong giai phap 1, tht ca cdc PLMN ID va NID/CAG ID can duge cung cp,
nhung PLMN ID va NID/CAG ID da dugc phat trong SIBI, tirc la, PLMN ID va
NID/CAG ID dugc phat it nhét hai 14n trong thong tin hé théng khéc nhau trong cung
mét 6. Do cac PLMN ID va cac NID/cac CAG ID tuong ddi dai, nén thong tin dugc
phat trong cac thong tin hé théng khac nhau trong giai phap 1 1a du thua, nhiéu tai

nguyén dugc st dung dé phat, va tong phi tuong d6i cao.

Pbi véi tiry chon 2, théng tin don gidn hoa ciia PLMN ID va NID/CAG ID c6 thé
1a thong tin chi muc (index) cia PLMN ID va NID/CAG ID, hodc thong tin don gian
hoéa cua chi mot phén cta PLMN ID va NID ID/CAG dugc cung cép, hodc chi mot
phﬁn cua PLMN ID va/hoidc NID/CAG ID dugc cung cép, hodc chi HRNN duogc cung
cip ma khong c6 PLMN ID va NID/CAG ID. Mac du chi thong tin don gian hoa cia
PLMN ID va NID/CAG ID dugc phét, dwa trén thong tin don gidn hoa cia PLMN ID
va NID/CAG ID va/hodc thong tin dugc phat trong mot phan khic cta thong tin hé
théng (vi du, SIB1 ), su twong ung gitta HRNN va PLMN ID va NID/CAG ID cua
HRNN c¢6 thé van duge biét, vi du:

1. Chi muc cua mang dugc xac dinh bang cach st dung PLMN ID va NID/CAG
ID c6 thé dugc cung cap ciing v6i HRNN cua mang. Vi dy, néu téng sd lwong cua céc
mang ma hd trg truy cdp va dugc phat trong SIB1 khong vuot qua 12, thi chi muc cta
mang dugc xac dinh bing cach st dung PLMN ID va NID/CAG ID dugc cung cip
trong SIB1 co thé duoc thuc hién bing cach si dung bdn hodc muoi hai bit. Vi du,
0010 chi bao mang xép hang tht hai trong cac mang dugc cung chp trong SIB1. Bén
hofic mudi hai bit 12 it hon nhidu so véi s6 lugng ctia cée bit duge chiém béi PLMN ID
va NID/CAG ID. Vi duy, SIB1 cung cép tudn tu mang #1, mang #2, mang #3, va mang
#4 duoc nhan dang tudn tw bing cach st dung PLMN ID #1 va CAG ID #1, PLMN ID
#2 va CAG ID #2, PLMN ID #3 va NID #1, va PLMN ID #2 va CAG ID #3. Mang #3
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khong dugc tao cau hinh v6i HRNN, va mang #1, mang #2, va mang #4 tuong Ung
dugc tao cAu hinh véi HRNN #1, HRNN #2, va HRNN #3. Trong truong hop nay,
trong cac SIB khac noi trén (SIB2, SIB cua loai cao hon, hodc SIB duoc dinh nghia
méi), 0001 va HRNN #1 ctia mang #1, 0010 va HRNN #2 cta mang #2, va 0100 va
HRNN #3 cia mang #4 co thé dugc cung cép tudn tu; hoic 000000000001 va HRNN
#1 cta mang #1, 000000000010 va HRNN #2 cia mang #2, va 000000001000 va
HRNN #3 ctia mang #4 co thé dugc cung cép tudn tu; hodc 000000001011 dugc cung
cép, va HRNN #1, HRNN #2, va HRNN #3 dugc cung cép tuan tu. Co6 thé hiéu ré‘mg
néu khong c6 HRNN nao duoc tao chu hinh cho c4c mang noi trén, thi thong tin chi
muc cia cac mang co thé khong duogc cung cip trong cac SIB khéc dd néi & noi trén
(SIB2, SIB cua loai cao hon, hodc SIB dugc dinh nghia méi). Thong tin chi muc cu thé
¢6 thé duoc cung cdp khi SIB1 cung cép cdc PLMN ID va cac NID/cac CAG ID clia
cac mang. Thong tin don gian héa cia PLMN ID, NID/CAG ID, hodc mang cé thé
duoc nhan dang béng cach st dung chi muc ServCell (ServCell index), chi muc
PLMN-ID (PLMN-ID index), chi muc Scell (SCell index), chi muc SSB (SSB-index),
chi muc pham vi PCI (PCl-range index), hodc chi muc m& dau RA (RA-preamble

index) ma dugc dé xuat trong cic ti€u chuan 3GPP hién co.

2. Khi mang ma 6 hd trg truy cap duoc nhan dang bing cach chi st dung PLMN
ID, ttc 13, chi mot PLMN ID ma khong ¢6 PLMN ID nao khac xuét hién trong SIB1,
thi chi HRNN va NID/CAG ID tuong tng dugc cung cip trong cac SIB khac noi trén
(SIB2, SIB cta loai cao hon, hodc SIB duoc dinh nghia méi). Tuong tu, néu chi mot
CAG ID/NID xuét hién trong SIB1, thi chi HRNN va PLMN ID tuong tng duoc cung
cép trong cac SIB khac noéi trén (SIB2, SIB cua loai cao hon, hodac SIB duoc dinh
nghia ma6i).

3. SIB khac (SIB2, SIB cua loai cao hon, hodc SIB dugc dinh nghia méi) gém cac
HRNN, va thtr tu ctia cac HRNN dugc gbm trong SIB nay gidng v6i thr ty cla cac
PLMN ID va cdc NID/CAG ID dugc gdm trong SIB1. C6 thé rdng mot mang, duoc
nhan dang béi PLMN ID va NID/CAG ID, khong duoc tao cAu hinh véi cdc HRNN

twong tmg. Trong trudng hop nay, muc nhép tuong ung trong SIB noi trén 1a khong co
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hodc mét vi tri trong c6 thé duoc chi bao bang cach st dung ky hiéu nhan dang, hodc
Vi tri thiéu HRNN trong mang twong tmg dugc chi bdo & mot vi tri khéc hoac theo mot
cach khac. Vi du, SIB1 gém mang #1, mang #2, mang #3, va mang #4 dugc xac dinh
tuong tng bang cach st dung PLMN ID #1 va CAG ID #1, PLMN ID #2 va a CAG
ID #2, PLMN ID #3 va NID #1, PLMN ID #2 va CAG ID #3. Mang #3 khong dugc
tao cAu hinh v6i HRNN, va mang #1, mang #2, va mang #4 tuong ung duoc tao cAu
hinh v6i HRNN #1, HRNN #2, va HRNN #3. Trong truong hop nay, HRNN #1,
HRNN #2, 0 va HRNN #3 dugc gé)m trong cac SIB ndi trén (SIB2, SIB cua loai cao
hon, hodc SIB dugc dinh nghia méi). 0 dugc sir dung dé chi bao ring mang #3 bi thiéu
HRNN, tirc 1a mang #3 khong dugc tao cAu hinh véi HRNN.

Khi UE lua chon mang va truy cdp vao mang, thi UE bao cao, cho phia mang,
théng tin nhan dang mang ciia mang ma UE chon dé truy cap. Vi dy, UE trong trang
thai RRC-r8i béo cdo, bing cach sir dung mot ban tin nhu ban tin hoan thanh thiét 1ap
RRC, thong tin nhan dang mang ciia mang dugc UE chon dé truy cap. Thong tin nhan
dang mang c6 thé 1a mét hogc nhiéu thong tin sau: CAG ID, NID, PLMN ID, tén mang
con nguoi co thé doc duoc cia mang SNPN, hodc tén mang con nguoi co thé doc duoc
cia mang PNI-NPN. DPdi voi UE & cac trang thai RRC-inactive, thong tin nhén dang
mang dugc bdo cdo cho phia mang bang cach sir dung mét ban tin ching han nhu ban
tin hoan thanh tiép tuc lai RRC. Déi v6i UE & trang thdi két nbi RRC, thong tin nhan
dang mang cé thé dugc bao céo cho phia mang bang cach sir dung mot ban tin ching
han nhu ban tin Truyén thong tin UL. O trang thai noi trén, thong tin nhan dang mang
¢6 thé duge bao céo theo cach khac, vi du, bing cach st dung ban tin yéu ciu thiét 1ap
lai RRC, hodic ban tin hoan thanh thiét 14p lai RRC. Chdc chan, trong céc ban tin néu
trén, UE c6 thé con bao cdo thong tin nhin dang 6 cla 6 dugce truy cap b6i UE, vi du,
mot hodc nhiéu thong tin sau: CGI, PCI, ky hiéu nhén dang 0, hodc tuong tu. Thong

tin nhan dang mang va thong tin nhan dang 6 c6 thé dugc truyén theo cach sau:

1. Lop AS cua phia mang khong thé phén tich ct phéap théng tin néi trén, nghia la,
thong tin duoc truyén dén phia mang bang cach st dung ban tin néi trén, va dugc gdm

trong ban tin NAS chuyén dung (dedicated NAS-message) dugc gbm trong béan tin noi
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trén. Néu UE thuc hién cac bién phap chang han nhu mét hoa tang NAS khi truyén ban
tin NAS chuyén dung no6i trén, thi 16p AS cua phia mang khong thé phan tich ci phap
ban tin no6i trén. Vi du, thiét bi mang truy cép khong thé phan tich ca phap ban tin
NAS chuyén dung dugc mat héa néi trén, nghia la, RAN khong thé phan tich ¢ phap
thong tin nhan dang noéi trén, nhung thiét bi mang 15i (vi du, AMF) c6 thé phan tich cu
phdp thong tin nhan dang noéi trén. Uu diém cua cach nay la sy bao mat truyén qua
giao dién Uu cao hon do sy mét hoa. Mot bat 1oi 13, néu phia mang cin tim hiéu thong
tin nhan dang noi trén, thi thiét bi mang 156i hodc UE s& thong béo thém cho thiét bi
mang truy cap vé thong tin bang cch st dung mot ban tin khac. Vi du, AMF gtri thong
tin nhan dang dén thiét bi mang truy cap bang cach st dung mot ban tin ching han nhu
yéu cau thiét 14p ngit canh ban dAu, ban tin yéu cau thiét 1ap ngit canh, UE hodc yéu

cAu thiét 1ap tai nguyén phién PDU.

2. Lop AS ctia phia mang c6 thé phan tich c phap thong tin néi trén, tic 1a thong
tin duoc truyén dén phia mang bing cach sir dung ban tin néi trén, nhung thong tin
khong dugc gom trong ban tin NAS chuyén dung (dedicated NAS-message) dugc gbm
trong ban tin néi trén. Uu diém cia cach nay 1a trong quy trinh truyén thong tin noi
trén dén thiét bi mang 161, thiét bi mang truy cap ciing co thé biét thong tin noi trén, va
phia mang truy cép co thé thuc hién su diéu khién truy cép, xac minh quyén, va tuong
tu ké trén. Nhuoc diém 1a tinh bao mat kém hon so v6i phuong phap 1. Tuy nhién, tinh
bao mat ciing ¢6 thé duge dam bao thong qua, vi dy, su mat hoa RRC ¢ 16p AS. Sau
khi biét thong tin nhan dang, thiét bi mang truy cép c6 thé théng bao cho thiét bi mang
161 bang cach st dung mot ban tin khéac. Vi dy, thiét bi mang truy cép thém thong tin

nhéin dang vao ban tin UE ban dau dé thong bao cho AMF.

Hai céch ndi trén co6 thé duge st dung mot cach linh hoat. Vi du, UE ¢6 thé bao
céo thong tin nhan dang cho phia mang chi theo mot trong cac cach trén, hodc ¢ thé
bao c4o thong tin nhan dang theo ca hai cach. Vi du, trong ban tin noi trén (ching han
nhu ban tin hoan thanh thiét lap RRC), thong tin nhén dang no6i trén khong chi dugce
gdm trong béan tin NAS chuyén dung (dedicated NAS-messag) clia ban tin n6i trén, ma

con duogc gdm trong ban tin NAS khong chuyén dung (dedicated NAS-message) hodc
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thong tin NAS khong chuyén dung cua ban tin né6i trén. Thiét bi mang truy cép co thé
xéc dinh, tiy thudc vao viéc liéu théng tin nhan dang co dugc phan tich cu phap tir ban
tin AS hay khong, liéu c6 thém thong tin nhan dang vao ban tin (vi du, ban tin UE ban
dAu) dugc giri dén thiét bi mang 16 hay khong.

Mot cach cu thé dugc st dung boi UE va ligu thiét bi mang truy cip c6 thém ban
tin noéi trén vao ban tin dugc gui dén thiét bi mang 16i noi trén hay khong c6 thé duoc
xac dinh theo cach mic dinh duoc chi dinh trong tieu chuén, hodc co thé duoc xac

dinh trong mot cach thyc hién cu thé cta céc phﬁn tr mang noi trén. Vi du,

1. Truéc khi UE vao trang thai RRC-idle, RRC-inactive, hodc trang thai
RRC-connected 1an tiép theo (vi du, sau khi UE dugc ding ky hodc duoc xac thuc),
AMTF thong bao cho UE bang cach sit dung ban tin NAS hodc thiét bi mang truy cp
théng bao cho UE bang cach sir dung ban tin RRC (hodgc AMF ¢6 thé thong bao trude
tién cho thiét bi mang truy cap bing cach st dung ban tin giao dién NG, va sau d6 thiét
bi mang truy cép thong bao cho UE bang cach st dung ban tin RRC) cua mét hodc hai
trong s6 cac cach ndi trén ma UE nén st dung (AMF hoac thiét bi mang truy cp c6
thé dua ra quyét dinh dya trén yéu t6 ching han nhu sy bdo mat mang) dé truyén mot
hodc nhiéu phin cua thong tin nhén dang néi trén, khi UE vao trang thai RRC-idle,
RRC-inactive, hoic RRC-connected lan tiép theo hoac mdt s6 1an sau do6 hoidc trong

mdt thoi gian cu thé va gui ban tin ndi trén (vi dy, hoan thanh thiét 1ap RRC).

2. Truéce khi vao trang thai RRC-idle, RRC-inactive, hoac RRC-connected 14n tiép
theo (vi du, sau khi UE duoc ddng ky hoac duogc xéac thuc), UE thong bao cho AMF
bang cach sir dung ban tin NAS hodc thong bao cho thiét bi mang truy cap bang cach
st dung ban tin RRC (hodc UE ¢6 thé thong béo trude tién cho thiét bi mang truy cap
bang cach sir dung ban tin RRC, va thiét bi mang truy cap thong bao thém cho AMF)
cua mdt hodc hai trong s6 cac cach néi trén ma UE nén st dung (UE co thé dua ra
quyét dinh dya trén yéu tb ching han nhu sy bao mét mang) dé truyén mot hodc nhiéu
phin cia thong tin nhén dang néi trén, khi UE vao trang thai RRC-idle, RRC-inactive,
hodc trang thai RRC-connected lan tiép theo hodac mdt s 14n sau d6 hodc trong mot

thoi gian cu thé va giri ban tin néi trén (vi du, hoan thanh thiét 1ap RRC).
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3. Tiéu chuin quy dinh ring mot hodc hai trong sd cac cich néi trén dugc s dung

theo mac dinh.

4. Trong quy trinh gan (attach), sau khi nhén ky hiéu nhén dang CAG, mang (vi
du, AMF) c6 thé théng bao cho UE liéu c6 gbm ky hidu nhan dang CAG vao sy tin
hiéu hoa NAS trong truy cap ban dau 1an tiép theo hoac mot sb 1an sau d6 hodc trong
mot thoi gian cu thé hay khong. Néu mang xem xét ring van dé v& riéng tu c6 thé
duoc bd qua, thi UE duge hudng dan dé gém ky hiéu nhian dang CAG vao MSGS5
trong lan truy cdp ban dau tiép theo; néu khong, ky hiéu nhan dang CAG dugc gdm
vao su tin hiéu hoa NAS trong lan truy cdp ban dau tiép theo. Néu RAN nhén ky hiéu
nhan dang CAG dugc gém trong AS, thi RAN thém ky hiéu nhan dang CAG vao ban
tin UE ban diu; néu khong, RAN khong thém ky hiéu nhan dang CAG vao béan tin UE

ban dau.

Can hiéu rang thong tin nhan dang mang duoc gbm trong ban tin noi trén co thé 1a
danh siach CAG ID, danh sach NID, danh sach PLMN ID, danh sich tén mang con
nguoi cd thé doc duogc cia mang SNPN hodc danh sach tén mang con nguoi co thé doc
dugc ciia mang PNI-NPN, danh sach CGI, danh sach PCI, danh sach ky hi¢u nhan
dang 0, va tuong tu. Viéc mang theo thong tin danh sach noi trén (vi du, danh sach
CAG ID) ¢6 thé c6 cac tng dung va lgi thé sau so v6i viéc chi mang mot ky hiéu nhén

dang (vi du, CAG ID):

1. Néu thong tin cuc bd cua UE gém cac ID cia nhidu CAG c6 thé truy cap (vi du,
danh sach CAG duoc phép chi bao CAG ID #1, CAG ID #2, va CAG ID #3 tuong ung
v6i ID ctia PLMN ma UE c6 thé truy cdp), néu 6 phat PLMN ID va CAG ID #1, CAG
ID #2, va CAG ID #3 tuong tng v6i PLMN ID, va néu UE can truy cap vao 6, thi UE
s& bao céo, cho phia mang (AMF hodc thiét bi mang truy cap), chi CAG ID #1 ctia 6
dugc lua chon dé duoc truy cap. Trong trudng hop nay, do yéu t6 cu thé (danh séch
CAG dugc phép & phia AMF dugc cap nhat, va danh sich CAG duge phép 6 phia
AMF chi gdm CAG ID #2 va CAG ID #3; hodc chinh sach diéu khién truy cép phia
mang truy cap khong chép nhan su truy cip cua nguoi dung c6 CAG ID #1), AMF
ho#c mang truy cdp khong con cho phép UE truy cép 6 bing cach st dung CAG ID
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#1, va yéu ciu truy cép cua UE bi tur chbi béi AMF hoac thiét bi mang truy cép. Tuy
nhién, néu UE béo céo danh sach CAG ID (vi dy, bdo cdo CAG ID #1, CAGID #2, va
CAG ID #3 cho AMF hodc mang truy cap), thi do danh sach CAG dugc phép cuc b
trén AMF hodc thiét bi mang truy cip con gdm CAG ID #2 va CAG ID #3, nén UE
khong bi AMF hodc thiét bi mang truy cap tur chdi, va UE van c6 thé truy cap 0. Chic
chin, trong cach thuc hién, UE c6 thé chi mang CAG ID #1, va AMF va thiét bi mang
truy cép co thé chip nhan yéu ciu ctia UE, vi UE con hd trg quyén truy cdp vao CAG
ID #2 va CAG ID #3. Trong trudong hop nay, hanh vi cia AMF hodc thiét bi mang truy

cap can dugc stra doi trong tiéu chuan.

2. Thiét bi mang truy cap kich hoat vi¢c tim goi cho UE RRC-inactive, hodc AMF
kich hoat viéc tim goi cho UE RRC-idle. Néu UE nhén tim goi trong mot & phat CAG
ID #1, UE ¢6 thé Iya chon phan hdi tim goi trong mot 6 khac phat ma CAG ID #1 va
CAG ID #2 va c6 cudng do tin hiéu cao hon, va bao cao CAG ID #1 va CAG ID #2
cho thiét bi mang truy cép hodc AMF.

3. Thiét bi mang truy cdp kich hoat vi¢c tim goi cho UE RRC-inactive, hodc AMF
kich hoat viéc tim goi cho UE RRC-idle. Néu UE nhén viéc tim goi trong 0 ma phat
PLMN ID va CAG ID #1, CAG ID #2, va CAG ID #3 tuong Gng, va vi ly do nao do
tai thoi diém nay (danh sach CAG dugc phép & phia AMF duoc cép nhét, va danh sach
CAG dugc phép & phia AMF chi gdm CAG ID #2 va CAG ID 3; hodc chinh sich diéu
khién truy cdp trén phia mang truy cap khong cho phép su truy cdp clia ngudi dung co
CAG ID #1), thi AMF hodc mang truy cép khong con cho phép UE truy cép 0 bing
cach st dung CAG ID #1. Néu UE chi béo cdo CAG ID #1 cua 6 dugc lua chon dé
truy cap vao phia mang (AMF hodc thiét bi mang truy cdp) trong quy trinh phan hoi
tim goi, thi yéu cau truy cp cua UE s& tur chbi bdi bi AMF hodc thiét bi mang truy
cap. Tuy nhién, néu UE b4o cao danh sich CAG ID (vi dy, bao cdo CAG ID #1, CAG
ID #2, va CAG ID #3 cho AMF hodc mang truy cap), thi do danh sach CAG duoc
phép cuc bd trén AMF hodc thiét bi mang truy cip con gdbm CAG ID #2 va CAG ID
#3, nén UE khong bi AMF hodc thiét bi mang truy clp tur chdi, va UE van co6 thé truy
cap 0. Chéc chén, trong cach thyc hién, UE co6 thé chi mang CAG ID #1, va AMF va
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thiét bi mang truy cip c6 thé chip nhan yéu ciu ctia UE, vi UE con hd trg quyén truy
cap vio CAG ID #2 va CAG ID #3. Trong truong hop nay, hanh vi cia AMF hodc

thiét bi mang truy cép can dugc sira doi trong tiéu chuan.

Danh sach CAG duoc phép trén AMF hodc thiét bi mang truy cép dugc cap nhat
(nhu dwoc mo ta & trén, danh sach CAG dugc phép gdm CAG ID ban dau #1, CAG ID
#2. va CAG ID #3 duoc cép nhat thanh danh sach CAG duogc phép gom CAG ID #2 va
CAG ID #3). Trong truong hop nay, AMF hodc thiét bi mang truy cép guri mot ban tin
ching han nhu ban tin tim goi dén UE & trang thai RRC-idle hodc RRC-inactive dé
cho phép UE truy cap mang, sao cho UE cap nhat danh sach CAG dugc phép. Ban tin
mang gia tri nguyén nhén hogc chi bao dé thong bao cho UE rang nguyén nhan giri
ban tin 12 danh sach CAG duogc phép ma dugc cép nhat. Sau khi nhan gia tri nguyén
nhan hodc chi béo, thay vi chi mang CAG ID #1, UE bao cao, cho phia mang, CAG ID
#1, CAG ID #2, va CAG ID #3 tuong ing v6i 6 ma UE dugce uy quyén dé truy cap.
Trong trudng hgp nay, UE co thé truy cap thanh cong & dé cap nhat danh sach CAG
duoc phép, va khong bi tir chdi boi AMF hogc thiét bi mang truy cép.

Sau budc S807-1, 6 thir hai tiép tuc lai hodc cu hinh lai céc tham s6 lién quan dén
~ UE theo thi tuc thong thuong. Cén luu ¥ ring, néu tham s6 céu hinh cta tai nguyén
truy cip ngiu nhién cta 6 thir hai dugc mang trong S804-1, thi UE ¢o thé thuc hién
truy cap khong tranh chép vao 6 thir ba dva trén tham s6 cdu hinh cua tai nguyén truy
cip ngiu nhién, va khoi tao quy trinh tiép tuc lai, bang cach do6 tang xac suit thanh
cdng cua viéc tiép tuc lai RRC. Néu S804-1 mang mdt hodc nhidu tham sb céu hinh
cuia bd mang vO tuyén dit liéu (data radio bearer, DRB) cua 6 thr hai, tham s6 chu hinh
ciia b6 mang vO tuyén tin hiéu hoa (signaling radio bearer, SRB), théng tin ngft canh
ctia UE, hodc thong tin bao vé tinh toan ven va bao méat ctia UE, thi thoi gian va cac
budc cau hinh tham sb trong cic bude 805-1 dén 807-1 va céc quy trinh tiép theo c6

thé dugc giam bét.
Céach 2 va cach 3 duoc thé hién trén Fig.9a va Fig.9b.
Céach 2: Sau khi tao cAu hinh céc tham sb cua 6 thi hai trong 6 thir nhat, UE thiét

1ap két ndi dén 6 thir hai. Céc chi tiét nhu sau.
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S804-2. O thir nhit dwoc ddm nhiém béi thiét bi mang truy cip thir hai glri mot
trong ban tin tiép tuc lai RRC (RRC resume), ban tin cdu hinh lai RRC (RRC
recfiguration), ban tin tim goi (paging), mot ban tin RRC khac, ban tin thong tin didu
khién duong xudng (downlink control information, DCI), ban tin tin hiéu hoéa MAC,
hodc ban tin mat phéng nguoi dung dén UE, va UE nhan mot trong ban tin tiép tuc lai
RRC, bén tin cdu hinh lai RRC (RRC recfiguration), ban tin tim goi (paging), ban tin
RRC khac, ban tin théng tin diéu khién duong xudng (downlink control information,
DCI), ban tin tin hiéu héa MAC, hodc ban tin mat phang nguoi dung tir thiét bi mang
truy cap thu hai.

Péi v6i md ta cla thong tin duge mang trong mot ban tin cu the, tham chiéu dén

budc S804-1. Cac chi tiét khong duoc md ta lai & day.
Phén sau day st dung ban tin tiép tuc lai RRC lam vi du cho mo ta.

S805-2. UE gti ban tin yéu cau tiép tuc lai RRC (RRC resume request) dén 6 thu
nhét duwoc dam nhiém boi thiét bi mang truy cdp thi hai, va 6 thir nhat dugc dam
nhiém béi thiét bi mang truy cdp thi hai s& nhan dugc ban tin yéu cu tiép tuc lai RRC

tr UE.

Ban tin yéu cau tiép tuc lai RRC mang thong tin vé 6 tht hai cua mang thir nhat
ma UE chon dé truy cap, vi du, thong tin nhén dang cta 6 thir hai, hoac thong tin nhan
dang cia mang thi nhét (vi du, PLMN ID va NID, PLMN ID va CAG ID, CAG ID,
NID, tén mang con nguodi ¢ thé doc duogc twong tmg v6i NID, tén mang co thé doc
ctia con ngudi twong ung v6i CAG ID, hodc cac NID hop nhét khéc, vi du, cac NID
thong thuong). Ban tin yéu cdu tiép tuc lai RRC ¢6 thé con mang thong tin nhan dang
cua UE trong mang thtr nhét. O thir hai c6 thé dugc tao cAu hinh dé dugc dam nhiém
bai thiét bi mang truy cap tht nhét, hodc c6 thé dugc tao céu hinh dé duge dam nhiém
boi thiét bi mang truy cap tht hai. Phén sau day st dung mot vi du trong d6 6 thi hai

duogc tao cAu hinh dé dugc ddm nhiém boi thiét bi mang truy cap thi nhét.

Ban tin yéu cau tiép tuc lai RRC ¢6 thé duoc gui sau khi UE chuyén sang trang

thai két nbi sau khi UE truy cép vao 6 thu nhét cta thiét bi mang truy c4p tha hai. Ban
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tin yéu cau tiép tuc lai RRC c6 thé 13 ban tin yéu cu tiép tuc lai RRC dugc gui trong

quy trinh trong d6 UE truy cap vao 6 thi nhét cua thiét bi mang truy cp thi hai.

$806-2. O thtr nhét caa thiét bi mang truy cap thi hai nhan tham sé céu hinh tai

nguyén tir 6 thi hai ciia mang thtr nhét.

Tham sb céu hinh tai nguyén gbm it nh4t mot trong cac thanh phan sau: tham s6
cAu hinh cua tai nguyén truy cap ngu nhién, tham sé cAu hinh ciia DRB, tham sb c4u
hinh ctia SRB, thong tin ngit canh ciia UE, hodc thong tin bao vé tinh toan ven bao mat
ctia UE. Néu cac tham sb cAu hinh tai nguyén da duoc thu nhén trong cdc bude noi
trén, thi budc nay dugc bod qua. Vi du, cac tham s6 cAu hinh tai nguyén n6i trén ¢ thé
duoc thu nhan trong budc 803. Cach thu nhén cac tham sb n6i trén trong S806-2 c6 thé
gidng nhu trong S803, va céc chi tiét khong duge mo ta lai.

$807-2. O thir nhit cua thiét bi mang truy cap thir hai giri ban tin tiép tuc lai
RRC/cu hinh lai RRC dén UE, va UE nhan ban tin tiép tuc lai RRC/cAu hinh lai RRC
tir 6 thir nhit cua thiét bi mang truy cap tha hai.

Ban tin tiép tuc lai RRC/cAu hinh lai RRCn mang tham s6 c4u hinh tai nguyén cua
0 thir hai.

Ban tin tiép tuc lai RRC/cAu hinh lai RRC ¢6 thé con mang thong tin nhén dang
cta 0 thw hai.

Ban tin tiép tuc lai RRC/cAu hinh lai RRC c6 thé con mang thong tin nhan dang
ctia mang thir nhét.

Ban tin tiép tuc lai RRC/c4u hinh lai RRC c6 thé con mang nguyén nhén. Gia tri
nguyén nhan dugc st dung dé chi bao 6 thir nhit dé tuong trg 6 tht hai trong viéc
truyén tham s6 cAu hinh lién quan. Vi du, gia tri nguyén nhén la tuong trg hodc twong
tu, hodc gia tri nguyén nhan la ky tu chéng han nhu SNPN, PNI-NPN, hodc non-3GPP,
chi bao ban tin duoc giri cho dich vu mang SNPN, dich vu mang PNI-NPN, dich vu
mang khong phai 3GPP hoac tuong tu.

Tham sb cta 6 thi hai dugc mang trong ban tin tiép tuc lai RRC/c4u hinh lai RRC

c6 thé duoc gtri boi 0 thir hai dén 6 thir nhét, nghia 13, dugc gui boi thiét bi mang truy
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cap thit nhét dén thiét bi mang truy cp thir hai, hodc c6 thé duge tao ra boi 6 th nhét.
Vi duy, tham s6 cua 0 thir nhit duoc sir dung lai dé tao cAu hinh tham sb cua 6 tht hai,
va 6 thtr nhit giri tham s6 ma da duoc tao cdu hinh trong 6 tha nhét dén UE lam tham
s6 cua 6 thir hai.

$808-2. UE truy cap 6 thir hai cia thiét bi mang truy cap thi nhat.

Vi du, UE gui ban tin yéu cau tiép tuc lai RRC (RRC resume request) hodc quy
trinh truy c4p ngiu nhién dya trén khong tranh chip dén 6 tht hai cua thiét bi mang
truy cap thir nhat, va o thit hai cua thiét bi mang truy cap tht nht nhan ban tin yéu cau

tiép tuc lai RRC tir UE hodc thuc hién quy trinh truy cap ngau nhién cua UE.

Céch 3: UE khong thiét 1ap két nbi véi 6 thit hai cia mang thir nhat, nhung nhén
hodc gri dit liéu cuia 6 thir hai bang cach st dung 0 thi nhét cta thiét bi mang truy cap

tht hai.

$804-3. O thir nhat dwoc dam nhiém boi thiét bi mang truy cép thir hai giri mot
trong ban tin cAu hinh lai RRC (RRC recfiguration), ban tin tim goi (paging), mot ban
tin RRC khéc, ban tin thong tin didu khién duong xubng (downlink control
information, DCIL, DCI), ban tin tin hiéu hoa MAC, hodc ban tin trén mat phéng nguoi
ding dén UE, va UE nhén mot trong ban tin cAu hinh lai RRC (RRC reconfiguration),
ban tin tim goi (paging), ban tin RRC khac, bén tin théng tin diu khién dudong xudng
(downlink control information, DCI), ban tin tin hiéu héa MAC, hodc ban tin mat

phing nguoi dung tix thiét bi mang truy cap thi hai.
Ban tin cAu hinh lai RRC (RRC recfiguration) dugc st dung lam vi du cho mo ta.

Ban tin cAu hinh lai RRC (RRC reconfiguration) gbm tham s6 cAu hinh tai nguyén
ctia 6 thir nhat, trong d6 tham s6 cau hinh tai nguyén cuia 6 thu nhét dugc st dung dé
tao cAu hinh tai nguyén cua 6 thir nhét, va tai nguyén cta o thu nhét duge st dung dé
truyén dit liéu cia mang thir nhét trong 6 thir nhét cia mang thtt hai. Tham s6 cAu hinh
tai nguyén cta 0 thir nhét c6 thé gdbm mdt hodc nhidu tham sd sau: tham s céu hinh
ctia tai nguyén truy cap ngau nhién, tham s& cAu hinh ctia DRB, tham s c4u hinh cua

SRB, théng tin ngit canh cua thiét bi dau cudi, hodc thong tin bao vé tinh toan ven va
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bao mat cua thiét bi dau cudi.

Ban tin cAu hinh lai RRC c¢6 thé con mang bat ky mot hodc nhiéu thong tin sau:
thong tin nhén dang cua 6 thir hai, thong tin nhan dang cﬁd mang thir nhét, thong tin
nhan dang cua 6 (ma co thé gbém 0 thu nhét) trong mang tht hai, thong tin nhén dang
ctia mang thir hai, va gié tri nguyén nhén. Thong tin nhan dang cta 6 tht hai, thong tin
nhan dang cua mang thir nhéAt, thong tin nhan dang cta 6 trong mang thir hai, va thong
tin nhan dang ctia mang thir hai dugc st dung dé théng bao cho UE rang 6 clia mang
thr hai twong trg mang thir nhét trong viéc truyén dit liéu, hodc duge sir dung dé thong
béo cho UE ring 6 cia mang thu hai trong trg 6 thir hai ciia mang thur nhét trong viéc
truyén dit liéu. Gia tri nguyén nhén co6 thé 1a tuong trg, chi bao ban tin dugc gui dé
twong tro khi truyén, hodc gia tri nguyén nhan l1a ky tu néi trén chiang han nhu SNPN,
PNI-NPN, hoic non-3GPP, chi bao ban tin dugc gui cho dich vu mang SNPN, dich vu
mang PNI-NPN, va dich vu mang khong phai 3GPP. |

S805-3. UE giri ban tin hoan thanh cAu hinh RRC (RRC reconfiguration complete)

dén 6 thit nhat duge dim nhiém bai thiét bi mang truy cdp tha hai.

S806-3. Thiét bi mang truy cap thu hai gl ban tin dén thiét bi mang truy cép thu
nhét. Thiét bi mang truy cép thir nhét nhan ban tin tir thiét bi mang truy cap tha hai.

Vi duy, ban tin co thé 1a ban tin yéu clu b sung nut-s (s-node addition request),
ban tin yéu cAu stra ddi nit-s (s-node modification request), ban tin yéu cau sira d6i
nit-s (s-node modification request), hodc ban tin yéu cau thay dbi nat-s (s-node change
required). Ban tin dugc su dung dé tao cu hinh két ndi kép (dual connectivity, DC),
sao cho thiét bi mang truy cép tht hai twong tro mang truy cap tha nhét trong viéc
truyén dit liéu. Ban tin c6 thé mang bat ky mot hodc nhiéu thong tin sau: gié tri nguyén
nhan, théng tin nhan dang ctia 6 thi hai, thong tin nhan dang ctia mang th nhét, thong
tin nhan dang cia 6 (ma co thé gdm 6 thir nhit) trong mang thir hai, hodc thong tin

nhén dang ctia mang thi hai.

Ban tin dugc su dung dé thong bao cho thiét bi mang truy cép tht nhét rang 6 cua

mang thit hai trong trg mang thir nhét trong viéc truyén dit liéu, hodc dugc su dung dé
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thong béao cho thiét bi mang truy cp thtr nhét ring 6 ctia mang tht hai twong tro 6 thit
hai ctia mang thir nhét trong viéc truyén dit 1iéu, hodc dugc st dung dé thong bao cho
thiét bi mang truy cp thi nhét vé ky hiéu nhan dang mang cua mang dugc truy cap
bai UE, vi dy, ky hiéu nhan dang mang (network identifier, NID) cua SNPN duogc truy
cap boi UE. Gié tri nguyén nhan c6 thé 12 twong tro, chi bao thiét 1ap két ndi kép do sur

tuwong tro khi truyén.

Nigodi ra, thiét bi mang truy cap thir nhit cung cap lai ban tin phan hoi cho thiét bi
mang truy cap tht hai, va thiét bi mang truy cdp tht hai nhan ban tin phan hi tir thiét

bi mang truy cép thu nht.

Vi du, ban tin phan hdi ¢6 thé 12 ban tin bdo nhan yéu ciu bd sung nit-s (s-node
addition request acknowledge), ban tin bao nhén yéu cAu stra d6i nut-s (s-node
modification request acknowledge), hodc ban tin xac nhan sta dbi nat-s (s-node
modification confirm, ban tin xac nhan thay dbi nut-s (s-node change confirm), hodc

ban tin hoan thanh c4u hinh lai nit-s (s-node reconfiguration complete).

Ban tin phan hdi c6 thé mang bat ky mot hodc nhiéu thong tin sau: gid tri nguyén
nhan, théng tin nhan dang cta 6 thir hai, thong tin nhén dang clia mang th nhét, thong
tin nhin dang cua 0 (ma co thé gom o thir nhét) trong mang tht hai, hodc thong tin
nhan dang ctia mang th@ hai. Ban tin phan hdi duoe st dung dé thong béo cho thiét bi
mang truy cap thtr hai rang O clia mang thu hai twong trg mang thir nhét trong viéc
truyén dit liéu, hoac duoc st dung dé thong bao cho thiét bi mang truy cp thi hai réng
6 ciia mang thtr hai twong trg 6 thr hai clia mang th nhét trong viéc truyén dit liéu,
hoac dugc st dung dé thong bao cho thiét bi mang truy cap tht hai vé ky hi¢u nhén
dang mang ciia mang dugc truy cap boi UE, vi duy, ky hiéu nhan dang mang (network
identifier, NID) cua SNPN dugc truy cap béi UE. Gid tri nguyén nhan c6 thé 13 tuong
trg, chi bao su thay dbi duong truyén cta dit liéu do su twong trg khi truyén.

Ngoai ra, ban tin dugc cung cap lai boi thiét bi mang truy cap thw nhét cho thiét bi
mang truy cdp thi hai cling ¢6 thé chi bao sy tir chéi yéu cAu két ndi kép cua thiét bi
mang truy cap tht hai. Vi duy, ban tin ¢ thé 12 ban tin tir chdi yéu ciu bd sung nut-s

(s-node addition request reject), ban tin tur chbi yéu cau sira dbi nut-s (-node
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modification request reject), ban tin tir chdi stra d6i nut-s (s-node modification refuse),
ban tin tir chdi thay ddi nut-s (s-node change refuse), ban tin yéu cau giai phéng niit-s
(s-node release request), hodc ban tin bit budc gidi phong nit-s (s-node release
required). Ban tin phan hdi c6 thé mang gia tri nguyén nhan. Gié tri nguyén nhan c6
thé 1a NID khong hop 18 hoic CAG ID khong hop 1&, dé chi bao rang thiét bi mang
truy cap th nhét khong hd trg mang dugc truy cép boi UE.

$807-3. Thiét bi mang truy cap thir hai giri ban tin yéu cau chuyén doi duong dan
(path switch request) dén thiét bi mang 16i thir nhét. Thiét bj mang 15i thir nhét nhan

ban tin yéu cdu chuyén ddi duong dan tir thiét bi mang truy cap thir hai.

Yéu ciu chuyén ddi duong dan co thé mang gia tri nguyén nhén. Gia tri nguyén
nhan c6 thé 1a tuong trg, chi bao su thay ddi duong truyén cua dit liéu do su tuong tro
khi truyén. Yéu cau chuyén dbi duong din co thé con mang bit ky mot hodc nhiéu
thong tin sau: thong tin nhdn dang ctia 6 thit hai, thong tin nhin dang cia mang thir
nhét, thong tin nhan dang ciia 6 (ma co thé gdm o thir nhét) trong mang tht hai, va
thong tin nhan dang ctia mang thir hai, dé thong bao cho AMF rang 6 trong mang thi
hai tuong tr¢g mang thir nhét truyén dit liéu, hodc thong bao cho AMF rang O clia mang
thr hai twong trg 6 thi hai ctia mang thir nhét trong viéc truyén dit liéu hodc thong bao

cho AMF vé ky hiéu nhan dang mang ciia mang dwgc truy cép béi UE.

Ngoai ra, ban tin phan hdi yéu cdu chuyén d6i dudong dan (bao nhan yéu cau
chuyén ddi duong dan) duogc cung cap lai béi AMF cho thiét bi mang truy cap tha hai
ciing c6 thé mang gia tri nguyén nhén. Gid tri nguyén nhan c6 thé 1a twong trg, chi bao
su thay ddi dudng truyén cua dit liéu do sy twong trg khi truyén. Ban tin phan hdi yéu
cau chuyén d6i duong dan c6 thé con mang bat ky mot hodc nhiéu thong tin sau: thong
tin nhin dang cua 6 thit hai, thong tin nhan dang cua mang thir nhét, théng tin nhan
dang cua 6 (ma co thé gdbm 6 thir nhét) trong mang tht hai, va thong tin nhan dang cua
mang thr hai, dé thong bao cho thiét bi mang truy cap tht hai rang 6 trong mang thir
hai twong trg mang thu nhét trong viéc truyén dit liéu, hodc thong bao cho thiét bi
mang truy cap thi hai rang 6 cua mang thtt hai twong tro 6 thir hai cia mang thir nhét

trong viéc truyén dit liéu, hodc thong bao cho thiét bi mang truy cap tha hai vé ky hiéu
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nhan dang mang ctia mang dugc truy cap bsi UE.

K&t luan, thiét bi mang truy cép thir nhét ¢6 thé twong tro trong viéc tim goi UE
bing cach st dung thiét bi mang truy cp thir hai. Cu thé, gia dinh rang UE d4 & trang
thai RRC duoc két ndi (RRC-connected) trong mang thir hai cua thiét bi mang truy cap
thtt hai, nhung déi v6i mang thir nhét cua thiét bi mang 16i tht nhat, UE & trang théi
khong hoat dong (inactive). Cén luu y ring UE can giit lai thong tin ngit canh ctla
mang thir nhét. Béi vi UE & trang thai duoc két ndi RRC khong lang nghe béan tin tim
goi cua thiét bi mang truy cap thir nhét, khi dit liéu duong xuéng cia mang thir nhét
dén, thi thiét bi mang truy cp tht nhat khong thé tim goi UE. Ngoai ra, can luu ¥ rang
khi thiét bi mang truy cap tht hai tuong trg, trong 6 ciia mang thir nhit dugc tao ciu
hinh béi thiét bi mang truy cap thi hai, thiét bi mang truy cap thi nhét trong viéc im
goi UE, thi, UE c6 thé khong trong trang thai RRC-connected (RRC-dugc két ndi) cia
mang th hai cua thiét bi mang truy cap thr hai, UE & cic trang thai RRC-inactive
(RRC-khong hoat dong) trong mang thir nhét. Vi UE khong nam trong ving phu song
cta thiét bi mang truy cap tht nhét, nén UE khong thé nhan viéc tim goi tur thiét bi
mang truy cap thir nhét, va khong thé phan hdi viéc tim goi. Do do, thiét bi mang truy
cap th nhit khong thé tim goi UE. Theo phwong phdp noi trén dugc d& xuét trong
sang ché, thiét bi mang truy cap thir nhét gri ban tin thir nhét dén thiét bi mang truy
cap thr hai, va yéu cAu, bang cach st dung ban tin thi nhét, thiét bi mang truy cép thir

hai twong trg trong viéc tim goi UE.

Phan trén mo ta phuong phap tim goi cho kién trac hé théng gom hai thiét bi mang
truy cdp. Nhu dd mo ta & trén, cic mang khac nhau co thé chia sé thiét bi mang truy
cap. Ngoai ra, thiét bi mang truy cdp dugc chia sé co thé ¢ kién tric phan chia
CU-DU. Phan sau ddy mo ta mot phuong phap tim goi trong kich ban sang ché. Gia
dinh ring thiét bi mang truy cap dugc chia sé thudc vé mang thir nhét va mang thir hai.
O cla mang thir nhét va 6 ciia mang thir hai dugc tao cAu hinh dé dugc dam nhiém baoi
thiét bi mang truy cip dugc chia sé. UE & cdc trang thai RRC-inactive trong ca mang

thir nhat va mang thir hai. Mot quy trinh cu thé dugc thé hién trén Fig.10.

S1001. Thiét bi mang 15i thir nhat va thiét bi mang 16i thir hai giri dit liéu duong
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xubng cta thiét bi dau cuéi dén CU, va CU nhan dit liéu dudng xuong ciia thiét bi dau
cudi tir thiét bi mang 151 thur nhét va thiét bi mang 16i thir hai.

Thiét bi diu cudi ciing co thé dugc biéu dién boi UE trong md ta sau day.

Thiét bj mang 16i thr nht thudc v& mang thir nhat, va thiét bi mang 15i thtr hai
thudc vé mang thw hai.

$1002. CU giti ban tin thir nhét dén DU, va DU nhan ban tin thir nhat tir CU.

Ban tin th&t nhét duoc sit dung dé chi bao chinh sach tim goi dé tim goi UE.

Chinh sach tim goi gém:

Chinh sach 1: Viéc tim goi chi dugc thuc hién trong 6 ctia mang thir nhét.

Mot s6 6 duge ddm nhiém boi thiét bi mang truy cap chia sé co thé thudc vé mang
thir nhit, va mot s6 6 dugc dam nhiém boi thiét bi mang truy cdp chia sé thudc vé
mang thit hai. Theo chinh sach 1, sau khi nhan ban tin thi nhéat, DU thuc hién, dya trén
thong tin chi bao thit hai trong ban tin thir nhét, viéc tim goi trong 6 chi thudc vé mang
thir nhat.

Néu 6 thudc ca mang thi nhét va mang thit hai, thi DU c6 thé thuc hién viéc tim
goi trong 6 d6 theo chinh sach 1.

Khi chi b4o chinh sach 1, ban tin thu nhét c6 thé mang thong tin nhin dang mang
cua mang thu nhét, ky hiéu nhan dang ctia UE trong mang thtr nhét, hodc thong tin
nhan dang cia mot hodc nhiéu 6 ctia mang thu nhét.

Chinh sach 2: Viéc tim goi chi dugc thuc hién trong 6 cia mang thir hai.

Mbt sb 6 duge ddm nhiém boi thiét bi mang truy cap chia sé c6 thé thudc vé mang
tht nhat, va mot sb 6 dugc dam nhiém boi thiét bi mang truy cap chia sé thudc vé
mang thit hai. Theo chinh sich 2, sau khi nhan ban tin thtr nhéit, DU thuc hién, dua trén
thong tin chi bdo th hai trong ban tin thu nhét, viéc tim goi trong 6 ma chi thudc vé
mang thi hai.

Néu 6 thudc ca mang thir nhét va mang tht hai, thi thiét bi mang truy cap thi hai

c6 thé thuc hién viéc tim goi trong 6 d6 theo chinh sach 2.

-52-



52130 53/121

Khi chi béo chinh sach 2, ban tin thir nhét c6 thé mang thong tin nhan dang mang
cia mang thir hai, ky hiéu nhan dang cua UE trong mang thi nhét, hoic thong tin nhan

dang ctia mot hodc nhiéu 6 ctia mang thir hai.

Chinh sach 3: Viéc tim goi dugc thuc hién trong ca 6 ciia mang tha nhét va 6 cia

mang thir hai.

Khi chi bao chinh sach 3, ban tin thir nhét c6 thé mang thong tin nhin dang mang
cua mang thu nhét, ky hiéu nhan dang cua UE trong mang tht nhit, thong tin nhan
dang cia mot hodc nhiéu 6 cia mang thi nhit, thong tin nhin dang mang clia mang
thir hai, ky hiéu nhan dang cta UE trong mang thi hai, hodc thong tin nhén dang cua

mot hodc nhiéu 6 cliia mang thi hai.

Chinh séch 4: Viéc tim goi dugc thyc hién trong ca 6 clia mang thi nhét va 6 cia

mang thir hai.

Khi chi bao chinh sach 4, ban tin tht nhét c6 thé mang thong tin nhén dang mang
cia mang thu nhét, ky hiéu nhin dang cta UE trong mang thir nhét, théng tin nhan
dang cua mot hodc nhiéu 6 ctia mang thi nhét, thong tin nhan dang mang cua mang

thit hai, hodc thong tin nhan dang cia mot hoac nhiéu 6 ciia mang thir hai.

Chinh sach 4 khac vé6i chinh sach 3. Trong chinh sach 3, ban tin thu nhit c6 thé
mang ca ky hiéu nhan dang ciia UE trong mang thu nhét va ky hiéu nhan dang cua UE
trong mang thir hai, nhung trong chinh sach 4, ban tin thir nhét c6 thé chi mang ky
hiéu nhan dang cua UE trong mang mang thi nhét. Nghia 13, trong chinh sach 3, DU
6 thé thém ca ky hiéu nhan dang cua UE trong mang thi nhét va ky hiéu nhan dang
ctia UE trong mang thit hai vao thong tin tim goi (hodc cac ban tin khac) dugc gui
trong 6 cua mang thir nhét va & cua mang thtr hai, dé khéi tao viée tim goi cho UE tur
hai mang trong cac 6 ciia mot loai mang. Tuy nhién, trong chinh sach 4, DU chi c6 thé
thém ky hiéu nhan dang cua UE trong mang th nhét vao thong tin tim goi (hodc cac
ban tin khac) dugce gui trong 6 cua mang thir nhét va 6 cia mang thir hai, dé khéi tao
viéc tim goi cho UE tir cing mang trong cac 0 cua hai loai mang. Tuy chon, ban tin

thit nhat c6 thé mang mot phan théng tin chi bdo (indication), va thong tin chi bao
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duoc st dung dé chi bao chinh sach tim goi.

Vi du, thong tin chi bao c6 thé duge biéu dién dudi dang “chi CAG”, “chi NID”,
hodc “chi PLMN”, ma chi bao dé tim goi UE chi trong 6 CAG, 6 NID, hodc 0 PLMN

twong ung.

Thong tin chi bdo co thé dugc chi bdo mot cach ngﬁm dinh. Vi du, “chi CAG dugc
phép” ban dAu duge st dung dé xac dinh rang UE chi dugc phép truy cdp SGS bang
cach st dung 6 CAG va “chi CAG dugc phép” co thé duge st dung dé ngam chi bo
rang UE chi dugc tim goi trong 6 CAG.

Thong tin nhan dang mang ciia mang thu nhét hoic mang thir hai c6 thé 1a ky hiéu
nhin dang mang di dong mat d4t cong cong PLMN ID, ky hiéu nhan dang mang NID,
ky hiéu nhin dang nhém truy cép kin CAG ID, tén mang con nguoi co thé doc dugc
HRNN tuong tmg véi NID, hogc HRNN tuong tng v6i CAG ID.

Théng tin nhan dang ctua UE trong mang thi nhét hoic thong tin nhan dang cua
UE trong mang thtr hai gbm it nhit mét trong cac thanh phan sau: ky hiéu nhan dang
thué bao di dong tam thoi-S 5G (5G S-temporary mobile subscriber identity,
5G-S-TMSI), ky hiéu nhan dang tam thoi mang v tuyén khong hoat dong (inactive
radio network temporary identifier, I-RNTI), ky hi¢u nhan dang tam thoi duy nhat toan
cau (globally unique temporary identity, GUTI), ky hiéu nhan dang dugc 4n cia thué
bao (subscription concealed identifier, SUCI), hoic ky hiéu nhén dang thué bao di

dong tam thoi (temporary mobile subscriber identity, TMSI).

D61 v6i cac mo ta cu thé cua thong tin nhan dang mang va thong tin nhén dang cia

UE, tham chiéu dén cac mo ta lién quan noi trén.

Ban tin thir nhét 14 ban tin gitta CU va DU, va c6 thé duoc giri thong qua giao dién
F1 gitta CU va DU. Ban tin tht nhét ciing c6 thé duoc tham chiéu 13 tim goi giao dién
F1. Phan sau ddy mo ta chi tiét ndi dung ma c6 thé dugc mang thém trong ban tin thir

nhét va chirc ning cta ban tin tha nhét.
Ban tin thit nhét c6 thé mang nguyén nhan guri ban tin thit nhAt.
Ban tin thir nhit c6 thé mang ma ving theo ddi twong tmg v6i mot hodc nhiéu 6
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cia mang thur nhét.

Ban tin tht nhit c6 thé mang mi ving mang vO tuyén twong tng v6i mot hodc

nhiéu 0 cia mang thir nhat.

Ban tin tht nhét c6 thé mang thong tin bo dinh thoi duge st dung dé chi bao UE

truy cap mang thir nhét trong mot thoi gian xac dinh.

Ban tin tht nhit c6 thé mang ma vung theo doi twong mg v6i mot hodc nhiéu 6

ctia mang thir hai.

Ban tin tht nhit c6 thé mang mi ving mang vO tuyén twong ng v6i mot hodc

nhiéu 6 ciia mang tht hai.

Ban tin thtr nhét ¢6 thé mang thong tin bo dinh thoi duge st dung d€ chi bao UE

truy cdp mang thi hai trong mot thoi gian xac dinh.

Dua trén nodi dung dugc mang trong ban tin thi nhit & trén, phan sau day dua ra
mot sd truong hop ¢6 thé xay ra trong d6 ban tin thir nhét mang thong tin bang cach sir
dung IE. Cac mo ta dugc dua ra riéng biét trén co s rang ban tin thi nhét 1 ban tin
tim goi RAN dugc gui boi thiét bi mang truy cap thu nhét dén thiét bi mang truy cap
thtr hai, va ban tin thir nhét 14 ban tin tim goi giao dién F1 dugc gui boi shared-CU dén

shared-DU.

1. Ban tin thir nhat 12 ban tin tim goi RAN. Bang 1 thé hién dang biéu dién c6 thé

c6 cua thong tin duge mang trong ban tin tim goi RAN.

Céc IE in dam 1a cac IE méi dugc thém vao trong ban tin tim goi RAN trong sang

r
A

che.
Béang 1
Tén phan tir thong tin (IE/tén nhom) MO ta (mo6 ta nglt nghia)
Loai thong tin Message Type Loai thong tin
Tham sd gi tri chi muc ky hiéu nhan dang UE Tham sb gia tri chi muc ky hiéu
CHON LOC (CHOICE UE) UE CHOICE UE
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Tén phén tir thong tin (IE/tén nhém) MO ta (md ta ngit nghia)
Identity Index Value parameter nh4n dang UE CHON LOC
> Length-10 Chiéu dai

>>Chiéu dai gi4 tri chi muc Index Length-10

Chiéu dai gia tri chi muc

Ky hiéu nhan dang tim goi UE RAN Paging
Identity

Ky hiéu nhan dang tim goi UE
RAN

Vung tim got thiét bi mang truy cip RAN Paging

Area

Ving tim goi thiét bi mang truy

cap

Quyén wu tién tim goi Paging Priority

Quyén uu tién tim goi

Danh sach NID List Danh sach NID
> NID NID

Danh sach CAG List Danh sach CAG
>CAGID CAGID

Chi bao Indication

Thong tin chi bao

2. Ban tin thi nhét 12 ban tin tim goi RAN. Thong tin dugc mang trong ban tin tim

g0i RAN ciing ¢6 thé dugc biéu dién duéi dang dugc the hién trong bang 2. Thong tin

duoc mang trong ban tin tim goi RAN 1a mét IE méi dugc thém vao & cap cua IE:

ving tim goi thiét bi mang truy cap RAN Paging Area. Céc IE in dam la cac IE mé1i

duogc thém vao.
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Bang 2
Tén phan tir thong tin (IE/tén nhom) M0 ta (mo ta nglt nghia)
PLMN Identity Phin tir nhan dang PLMN ID
NID List Danh sach NID
> NID NID
CAG List Danh sach CAG
>CAGID CAGID
Indication Thong tin chi bao
CHOICE RAN Paging Area Choice O tim goi RAN tuy chon
> Cell List (Danh sach 0) Danh sach 6
>> Cell List Item (muc nhdp danh sich 0) Muc nhédp danh séch 6
>RAN Area ID List >Danh sach ID ving RAN
>>RAN Area ID List Item Muc nhép danh sach ID vung RAN

3. Ban tin thit nhét 14 ban tin tim goi RAN. Thong tin duoc mang trong ban tin tim

goi RAN ciing c6 thé dugc biéu dién dudi dang dugce thé hién trong bang 3. Thong tin

dugc mang trong ban tin tim goi RAN 12 mét IE méi duge thém vao & cép cua IE:

danh sach ID ving RAN cua IE: vung tim goi thiét bi mang truy cdp RAN Paging

Area. Cac IE in dam la cac IE méi duge thém vao.
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Bang 3
Tén phén tir théng tin (IE/tén nhom) MO ta (mo ta ngit nghia)
PLMN Identity Phan t&r nhan dang PLMN ID
CHOICE RAN Paging Area Choice O tim goi RAN tuy chon
> Cell List (danh sach 0) Danh sach 6
>> Cell List Item (muc nhdp danh séch 0) Muc nhép danh séch 6

>RAN Area ID List (danh sach ky hiéu nhén Danh sach ky hiéu nhan dang vung
dang ving RAN) RAN

>>RAN Area ID List Item (muc nhap danh Muc nhip danh sach ID ving RAN
sach ky hiéu nhin dang ving RAN)

>>>RAN Area ID (ky hiéu nhan dang vung Ky hiéu nhan dang ving RAN
RAN)

>>> NID List | Danh sach NID

>>>> NID NID

>>> CAG List Danh sach CAG

>>>>CAG ID CAGID

>>> Indication Thong tin chi bao

>RAN Area ID List Danh sach ID vung RAN

>>RAN Area ID List Item Muc nhép danh sach ID ving RAN
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Trong bang 3, cic phan tir thong tin dugc bd sung ciing c6 thé dugc gdm trong

phan tir thong tin: RAN Area ID (ky hiéu nhén dang ving RAN)

4. Ban tin tht nhat 1 ban fin im goi giao dién F1. Bang 4 thé hién dang bicu dién
6 thé c6 cua thong tin duge mang trong ban tin tim goi giao dién F1.

Céc IE in dam 1a cac IE méi duge thém vao trong ban tin tim goi giao dién F1

trong sang ché.

Bang 4

Tén phan tir thong tin (IE/tén nhom) Pham vi (range) M6 ta (mo ta ngir
nghia)

Loai thong tin Message Type

Gié tri chi muc ky hiéu nhén dang UE
UE Identity Index value

Danh séach ky hiéu nhin dang tim goi 1...tbi da
CHON LOC (CHOICE Paging Identity
List)

>Cac IE danh sach ky hiéu nhian dang
tim goi CHON LQC CHOICE Paging
Identity Item IEs

>>Ky hiéu nhan dang tim goi RAN UE
Paging identity

>>Ky hiéu nhan dang tim goi CN UE
Paging identity

Danh sach 6 tim goi Paging Cell List
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Tén phin tir théng tin (IE/tén nhom)

Pham vi (range)

M0 ta (md ta ngi

nghia)

> Cac IE danh sach 0 tim goi Paging Cell
Item IEs

>>NR CGI

Danh sach NID List

>>>> NID

>>> CAG List

>>>>CAG ID

>>> Indication

(chi CAG, chi
NID, chi PLMN,
ca PLMN va
PNI-NPN, ca
PLMN va SNPN,
ca SNPN va

)

PNI-NPN, toan bo

Paging Origin

Indication

(chi CAG,; chi
NID, chi PLMN,
ca PLMN va
PNI-NPN, ca
PLMN va SNPN,
ca SNPN va

PNI-NPN, toan b0
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Tén phan tir thong tin (IE/tén nhom) Pham vi (range) M5 ta (md ta ngit
nghia)

Can hiéu ring pham vi cta chi bdo trong bang néi trén khong chi ép dung duoc cho

bang trén, ma con ap dung duoc cho céc bang khac.

Néu UE & trang thai RM-registered nhung ¢ trang thai RRC-idle, thi khi dir liéu
dudng xubng dén mang 16i, viéc tim goi tim goi CN tr mang 13i s& dugc kich hoat.
Viéc tim goi CN tr AMF dén thiét bi mang truy cép. Viéc tim goi CN ¢o thé duoc
tham chiéu 12 tim goi giao dién NG. Phén sau day sir dung Bang 5 dén Bang 7 dé chi ra
dang biéu dién thong tin c6 thé c6 dugc mang trong ban tin tim goi giao dién NG.

Trong Bang 5 dén Bang 7, M chi bao béat bude, va O chi béo tiy chon.

5. Thong tin duge mang trong ban tin tim goi giao dién NG ¢ thé duoc biéu dién

duéi dang duoc thé hién trong Bang 5. Céac IE in dém la céc IE moi dugc thém vao.

Bang S
Tén phan tr thong tin (IE/tén nhom) M6 ta ngir nghia (Semantics
| description)
Loai thong tin Message Type Loai thong tin

Ky hiéu nhan dang tim goi UE UE Paging
Identity

Danh sach TAI cho viéc tim goi TAI List for Danh sach TAI cho viéc tim goi
Paging

>Danh sach TAI cho muc nhép tim goi TAI Danh sach TAI cho viéc tim goi
List for Paging Item

>>TAI Ky hiéu nhan dang ving theo doi

(Tracking area identifier)

-61-



52130 62/121

>>> NID List Danh sach NID

>>> NID NID

>>CAG List Danh sach CAG

>>>CAG ID CAGID

>> Chi bao Indication Thong tin chi bao

Quyén uu tién tim goi Paging Priority Quyén wu tién tim goi

Dit liéu twong tro cho viéc tim goi Assistance | Dit liéu twong trg cho viéc tim goi
Data for Paging

6. Thong tin dugc mang trong ban tin tim goi giao dién NG ¢6 thé dugc biéu dién

duédi dang duogc thé hién trong Bang 6. Céc IE in dam la cac IE méi duge thém vao.

Béang 6
Tén phan tir thong tin (IE/tén nhom) MO ta thuat nglt (md ta cac ngit
nghia)

Loai thong tin Message Type Loai thong tin

Ky hiéu nhan dang tim goi UE Ky hiéu nhan dang tim goi UE
UE Paging Identity

Danh sach TAI cho viéc tim goi Danh siach TAI cho viéc tim goi
TAI List for Paging

> Danh sach TAI cho muc nhép tim goi Danh siach TAI cho viéc tim goi
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TAI List for Paging Item
>>TAI Ky hiéu nhan dang ving theo doi
(Tracking area identifier)
Chi bao Indication Thong tin chi bao
Quyén uu tién tim goi Paging Priority Quyén wu tién tim goi

Dit liéu tuong tro cho viéc tim goi Assistance Dit liéu tuong trg cho viéc tim goi

Data for Paging

NID List Danh sach NID
> NID NID

CAG List Danh sach CAG
> CAGID CAGID

7. Thong tin dugc mang trong ban tin tim goi giao dién NG c¢6 thé duoc biéu dién
dudi dang duoc thé hién trong Bang 7. Thong tin dugc mang trong ban tin tim goi giao
dién NG la IE m6i duge thém vao ¢ cAp cta IE: danh sach cac 6 duge khuyén nghi dé

tim goi. Céc IE in dam la cac IE méi duge thém vao.

Bang 7
Tén phén tir thong tin (IE/tén nhom) M0 ta (md ta ngit nghia)
Danh séch 6 duoc khuyén nghi
Recommended Cell List
> Danh sach 6 dugc khuyén nghi Bao gbdm cac 6 dugc truy cép va cic 0
khong dugc truy cap, trong do6 cac 6 dugc

-63-



52130 64/121

Tén phan tir thong tin (IE/tén nhom) M0 ta (md ta nglt nghia)
Recommended Cell List truy cap duoc liét ké theo trinh tu trong do

UE truy cap céc 0, va 6 gin nhét 1a 6 thir
nhét trong danh séch. Céc 6 khong dugc
truy cép dugc gdm phia sau céc 6 dugc
truy cdp dugc lién két v6i cac 6 khong

duoc truy cap.

>>NG-RAN CGI

>>> NID List Danh sach NID
>>>> NID NID

>>CAG List Danh sach CAG
>>>CAG ID | CAGID
>>Indication Thong tin chi bao
Ihdication Thong tin chi bao

Ngoai ra, trong Bang 1 dén Bang 7, danh séch CAG ¢6 thé con 1a danh sach CAG
duoc phép (allowed CAG list). Danh sich CAG dugc phép 1a tham s6 ma dugc chi
dinh trong tiéu chudn 3GPP TS 23.501 va duogc sit dung dé mo ta liéu UE c6 thé truy
cip mang PNI-NPN tuong Gmg hay khong, va dugc sir dung dé chi bao danh sach ky
hiéu nhan dang CAG ma UE dugc phép truy cap. AMF luu trit danh sach CAG duoc
phép cua UE cu thé. Khi UE truy c4p mang thanh cong, thi AMF gdm danh sach CAG
dugc phép vao danh sach han ché tinh di dong (mobility restriction list) va giri danh
sach han ché tinh di dong dén thiét bi mang truy cép. Khi nguoi dung dugc ban giao,

thi thiét bi mang truy cap ngudn ciing c6 thé gdm danh séch CAG dugc phép vao danh
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séch han ché tinh di dong (mobility restriction list) va gii danh sach han ché tinh di
dong dén thiét bi mang truy cap muc tiéu. Do do, khi thiét bi mang truy cap thir nhét
guri ban tin tim goi RAN d8 yéu céu thiét bi mang truy cap thir hai twong tr¢ trong viéc
fim goi UE, thi thiét bi mang truy cap thir nhit c6 thé thong béo cho thiét bi mang truy
cap thir hai ring thiét bi mang truy cap tht hai can tim goi UE chi trong 6 (d0 chi tiét
6) hoiic khu vuc (48 chi tiét TAT hogc twong tu) hoge PLMN ID (d6 chi tiét PLMN ID)
tuong tng véi danh sich CAG (danh sach CAG dugc phép) ma UE duoc phép truy
cap, dé giam tbng phi tim goi cua thiét bi mang truy cp tht hai, va cai thién hiéu qua
tim goi. Cu thé, liéu mang truy cap tht nhat c¢6 giri danh sach CAG dugc phép dén
thiét bi mang truy cap thit hai thong qua viéc tim goi RAN hay khong, hodc liéu AMF
c6 gui danh sich CAG duoc phép dén thiét bi mang truy cap thong qua viéc tim goi
CN hay khong co thé dugc xac dinh tuy thudc vao viée liéu UE c6 duoc phép chi truy
cip 5GS (chi béo chi CAG) hay khong bing cich st dung & CAG. Néu UE chi dugc
phép truy cép 5GS bang cach st dung 6 CAG, thi thiét bi mang truy cap tha nhét gui
danh sach CAG dugc phép va CAG ID duoc gbm trong danh sich CAG dugc phép
dén thiét bi mang truy cép th hai, hodc AMF gti danh sach CAG dugc phép va CAG
ID dwgc gdm trong danh sach CAG dugc phép dén thiét bi mang truy cap. Néu khong,
thiét bi mang truy cap hogc AMF khong gdm danh sach CAG dugc phép trong ban tin
tim goi. Nguyén nhan tai sao ban tin tim goi mang danh sach CAG dugc phép thay vi
mang CAG ID cu thé dugc truy cép bsi UE trude do bang cach str dung thiét bi mang
truy cap thit nhit, hodc thay vi mang danh sach CAG ID dugc hd tro béi thiét bi mang
truy cap thr nhét, hodc thay vi mang danh sach CAG ID dugc ho tro bai thiét bi mang
truy cép thu hai nhu sau: Mot mat, thiét bi mang truy cap thir nhit c6 thé khong biét
CAG ID duoc truy cap cu thé boi UE. Mit khac, khong chi danh sach CAG ID dugc
h3 trg boi thiét bi mang truy cap thi nhét duge gii dén thiét bi mang truy cép th hai,
do d6 co6 thé tranh dugc viée UE bi bo 18 tim goi khi UE trong mét 6 CAG ID khac
hodc khu vuc cua thiét bi mang truy cép thr hai. Ngoai ra, néu chi danh sach CAG ID
duge hd tro boi thiét bi mang truy cdp thit hai dugc mang, thi khi thiét bi mang truy
cap th hai tiép tuc tim kiém sy twong tro tir thiét bi mang truy cép thir ba trong vigc

tim goi UE, khi UE trong mot 6 CAG ID khéc hodc ving cua thiét bi mang truy cap
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tht ba, UE c¢6 thé bi bo 1& tim goi, v.v..

Chi bao trong Bang 1 dén Bang 7 ¢6 thé 1a chi bao CAG, va dugc chi dinh trong
tiéu chuin 3GPP TS 23.501 dé mo ta liéu UE c6 dugce phép truy cap 5GS hay khong
chi bing cach sit dung & CAG. AMF luu trit chi bio CAG ciia UE cu thé, va khi UE
truy cdp mang thanh cong, thi AMF gbm chi bdo CAG vao danh sach han ché tinh di
dong (mobility restriction) va giri danh sich han ché tinh di dong dén thiét bi mang
truy cap. Khi nguoi dung dugc chuyén giao, thi thiét bi mang truy cap ngudn ciing c6
thé gdm chi bso CAG vao danh sach han ché di chuyén (mobility restriction) va gi
danh sach han ché tinh di dong dén thiét bi mang truy cip muc tiéu. Do do, khi thiét bi
mang truy cép thu nhét giri ban tin tim goi RAN dé yéu cau thiét bi mang truy cap thi
hai twong tro trong viéc tim goi UE, thi thiét bi mang truy cap tha nhét c6 thé thong
béo cho thiét bi mang truy cap tht hai rang thiét bi mang truy cap thu hai can tim goi
UE chi trong 0 (d0 chi tiét 6) hoac khu vuc (do chi tiét TAI hodc twong tu) hodc
PLMN ID (d6 chi tiét PLMN ID) twong tng v6i danh sach CAG (chi bao chi CAG),
dé giam tong phi tim goi clia mang truy cép thtr hai, va cai thién hiéu qud tim goi.
Tuong tu, khi giri viéc tim goi CN dén thiét bi mang truy cap dé tim goi UE, thi AMF
c6 thé thong bao cho thiét bi mang truy cap rang thiét bi mang truy cép chi can tim goi
UE trong 6 (d6 chi tiét 6) hodc khu vue (d6 chi tiét TAI hodc tuong tw) hoge PLMN ID
(46 chi tiét PLMN ID) twong (mg v6i danh sich CAG (chi bédo chi CAQG).

Danh sach NID trong Bang 1 dén Bang 7 c6 thé khong dugc gbm, va chi NID
duoc gdm. Vi du, khi su chuyén giao hodc chuyén ving SNPN chéo khong dugc hd
trg, ngay ca khi UE dugc tim goi trong NID #2, thi UE khong thé phan hoi tim goi tir
NID #1 ngay ca khi UE truy cap vao 6 cta NID #2 trong d6 UE dugc tim goi. Do do,
khi mang twong Gng véi NID #1 tim goi UE, thi thiét bi mang truy cap th@ nhét chi
can truyén NID #1 dén thiét bi mang truy cap tha hai, hodac AMF chi can truyén NID
#1 dén thiét bi mang truy cap, va khong can guri tit ca danh sach NID duoc dang ky
ctia UE tai AMF dén thiét bi mang truy cap.

Cén hiéu rang c4c 6 ma hién c6 hodc méi dugc thém vao trong Bang 1 dén Bang 7

¢6 thé khong cuing t6n tai, va c6 thé duoc glri mot cach c6 chon loc.
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Phuong an dugc thé hién trén Fig.8 mo t4 phuong phap tim goi cho kién tric hé
thdng truyén thong gbm nhiéu thiét bi mang truy cdp. Dua trén phuong an néi trén,
phan sau ddy md ta phuong phap tim goi cho thiét bi mang truy cdp dugc chia sé
(shared-RAN). Gia dinh rang thiét bi mang truy cdp duoc chia sé thudc vé mang thir
nhét va mang thi hai. O cua mang thir nhét va 6 ciia mang thr hai dugc tao cAu hinh
dé duoc dam nhiém boi thiét bi mang truy cdp dugc chia sé. UE & cac trang thai
RRC-inactive trong ca mang thi nhét va mang thir hai. Gia dinh rang mang thir nhét
duoc bidu difn bdi PLMN1, va mang thtt hai duoc biéu dién boi PLMN2. Sy két hop
ctia PLMNT1 va PLMN2 c¢6 thé 1a: PNI-NPN va SNPN, SNPN va PLMN, PNI-NPN va
PLMN, SNPN 1 va SNPN 2, PNI-NPN 1 va PNI- NPN 2, va PLMNI va PLMN2.
PNI-NPN va PLMN c¢6 thé chia s¢ AMF va UPF.

Theo phuong 4n ndy, UE da ¢ trong mang PLMNI va mang PLMN2. RAN la
shared-RAN va dugc chia sé boi mang thi nhét va mang thit hai. UE & cic trang thai
RRC-inactive trong hai mang. Tai mot thoi diém, dit liéu ciia mang PLMNI dén
PLMNI1-UPF, va dit liéu cia mang PLMN2 dén PLMN2-UPF. PLMNI1-UPF va
PLMN2-UPF guri riéng dit liéu dén shared-RAN, dé kich hoat shared-RAN thyuc hién
viéc tim goi. Sau khi nhén viéc tim goi tr mang, UE truy c4p mang tuong Ung va
chuyén sang trang thai da két ndi. Trong trudng hgp nay, UE khong thé tiép tuc nghe
hodc nhan viéc tim goi tir mot mang khac. Dé giai quyét vAn dé nay, trong phuong an
nay, sau khi UE phan hdi viéc tim goi tir mang (vi du, mang tha nhét) va truy cap
shared-RAN, shared-RAN tuong trg mang thir hai trong viéc tiép tuc tim goi UE, va
tiép tuc lai hodc tao cAu hinh truéc cac tham sb sau day br:fmg cach st dung sy tin hiéu

hoa RRC cta mang thu nhét dugc truy cap:

Tham sé thit nhat gdm tham sd, chang han nhu RACH, PRACH, hodc phan m&

dAu, ma chi bao quyén truy cap ngiu nhién vao 0 thit ba trong mang thi hai.
Tham s6 thi hai gdm céc tai nguyén chang han nhu SRB va DRB trong 6 thir ba.

Tham sb thir ba gdbm céc tai nguyén ching han nhu SRB va DRB trong mang thir
nht.
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Tham s6 thu tu gdm thong tin ngt canh cia thiét bi nguoi dung trong mang thir

hai.

Tham s6 thtr nam gém thong tin bao mat va bao v¢ tinh toan ven cta thiét bi nguoi

dung trong mang thir hai.

Cén luu ¥ rang sau khi UE & trang thai khong hoat dong trong hai mang va dugc
két ndi 1an dau v6i mot mang (UE chuyén sang trang thai RRC-connected), UE van

can gitt lai nglt canh ctia UE trong mang kia.

O ma thudc vé mang thir nhét va duoc truy cap bsi UE thu nhéit dugc tham chiéu
1 6 thtr nht, 6 ma duoc lua chon bi UE dé truy cap duge tham chiéu 1a 6 thir hai, va
6 ma cia mang th& hai va duoc lya chon cudi cung dé truy cdp boi UE dugc tham
chiéu 12 6 thit ba. O thir ba ¢6 thé 1a 6 thi hai hodc c6 thé 1a mdt 6 khac.

Céc tham sé ctia 6 thit ba ¢6 thé duge giri @én UE bang cach sir dung 6 thi nhét.
Céc tham sb ctia 6 thit ba c6 thé dugc giri béi 6 thit ba dén 6 thir nhét, hodc c6 thé
duoc tao ra boi 6 thu nhét. Vi du, tham s6 ciia 6 thir nhat duge str dung lai dé tao ciu
hinh tham s cua 6 thi ba, va o thi nhét g, dén UE, tham sb6 ma da dugc tao cAu hinh

trong 6 thir nhat 1am tham s6 cta o thit ba.
Phan sau ddy md td mot quy trinh cu thé theo Fig.11.

Bué6e 0: UE & cac trang thai RRC-inactive trong mang PLMN1, UE ciing 6 cac
trang thdi RRC-inactive trong mang PLMN2 va shared-RAN dugc chia sé boi PLMNI
va PLMN2, va duoc tao cAu hinh v4i 6 PLMNI1 va 6 PLMN2.

Buée la va 1b: Dit liu cia PLMN2 va dit liéu cia PLMNI lan luot dén
PLMN2-UPF va PLMN1-UPF.

Buge 2a va buéc 2b: Dir liéu cia PLMN2 va dir liéu cia PLMNI dén
shared-RAN.

Buée 3: Shared-RAN xéc dinh chinh sach tim goi trén phia RAN. Vi duy, chinh
sach tim goi 1a tim goi déng thoi UE trong 6 NID va 6 CAG ma dugc dam nhiém ba1i

shared-RAN, hoic chi tim goi UE trong & NID hodc 6 CAG, va néu viéc tim goi khong
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thanh cong, thi im goi UE trong mot 6 khac. Chinh sach tim goi ¢ phia RAN c¢o6 thé
duoc xac dinh boi shared-RAN, hodc phﬁn tir mang 16i: phia AMF hodc phia UPF co
thé twong trg RAN trong viéc dua ra quyét dinh. Vi dy, phan tir mang 16i ching han
nhu AMF hoic UFP giri thong tin chi béo dé thong bao cho RAN rdng viée tim goi chi
¢6 thé duge thuc hién trong PLMN2 hodc PLMNI hodc viéc tim goi co thé duoc thuc
hién trong ca PLMN2 va PLMN1, hodc gti cac d6 uwu tién tim goi cia cac mang khac
nhau. D0 vu tién tim goi 6 ¢o thé dugc xac dinh dua trén thong tin chéng han nhu thoi
gian bd dinh thoi va QoS dugc cung cip bdi AMF hodc UPF. Viée tim goi véi thoi
gian bd dinh thoi ngin hodc véi yéu cAu vé do tré ngin trong QoS duge thuc hién

trudc tién.

Chinh sach tim goi 1: Viéc tim goi duge thuc hién trong ca 6 NID va 6 CAG: RAN
duoc chia sé dong thoi tim goi UE trong ca 6 NID va 6 CAG, va gia dinh rang UE

nhan viéc tim goi tr 6 CAG.

Chinh sach tim goi 2: UE chi dugc tim goi trong 6 mang NID hodc 6 mang CAG
(l4y viéc tim goi tir 6 CAG lam vi du): Gia dinh rang UE nhan viéc tim goi tir 6 CAG.
Ban tin tim goi chi mang ky hiéu nhan dang mang ciia mang (vi du, dbi voi PLMNI1,
ky hiéu nhan dang mang gém PLMN ID va CAG ID), hoac ky hi¢u nhan dang UE (vi
du, I-RNTI 1) cua UE trong mang.

Chinh sach tim goi 3: UE chi dugc tim goi trong 6 mang NID hodc 6 mang CAG
(léy viéc tim goi tir 6 CAG lam vi du): Gia dinh réng UE nhén viéc tim goi tir 6 CAG.
Tuy nhién, khac véi viéc tim goi trong chinh sach 2, viéc tim goi trong chinh séach 3
mang cac ky hiéu nhan dang mang (cac PLMN ID, cac NID, cac CAG ID) cua hai
mang hodc céc ky hiéu nhan dang (vi du, cac I-RNTI 1 va cac I-RNTI 2) cua UE trong

hai mang.

Chinh sach tim goi 4: Viéc tim goi dugc thuc hién trong cac 0 cua ca hai mang, va
thong tin dugc mang trong ban tin tim goi giéng nhu thong tin trong chinh sich tim

goi 3.

Tuy chon, ban tin tim goi 6 thé con mang ky hiéu nhén dang UE (vi du, ky hi¢u
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nhan dang UE chiang han nhu [-RNTI), mang nguyén nhén gay ra viéc gui ban tin (vi
du, mang ky tu PLMN2, chi bdo viéc tim goi duoc khdi tao cho dich vu PLMN2 ), va
mang danh sach ky hiéu nhan dang 6 (Cell ID List) cua mang ma ¢6 thé duge truy cap
béi UE, va danh sach PLMN ID, mé vung theo doi (tracking area code, TAC), ID nut
RAN, danh sach NID, danh sach CAG ID, ma vung mang vO tuyén (RAN area code,
RANAC), hoic thong tin bo dinh thoi twong Gng vGi mbi 6. Thong tin bd dinh thoi chi
béo rang UE can truy cp 0 tity chon trong mét thoi gian cu thé. Tuy chon, cac tham s6
chéng han nhu tham sb thir nhét, thi hai, thi tu, va thit ndm dugce yéu clu dé truy cap

mdi 6 c6 thé duge mang thém.

CAn luu y rang, trong bude 3, sau khi dir ligu dén shared-RAN, vi thiét bi nguoi
dung c6 cac ky hiéu nhan dang khéac nhau trong mang thtt nhét va mang thir hai, nén
shared-RAN c6 thé khong nhan thiy rang dit lidu tir hai mang 161 UPF la dir liéu cua
cing mot ngudi dung, vi ky hiéu nhan dang th nhét cia UE c6 thé khac véi ky hiéu
nhan dang tht hai cta thiét bi ngudi ding. Ky hi¢u nhén dang thir nhit cia thiét bi
nguoi dung duoc sur dung dé chi bao ky hiéu nhin dang cla thiét bi nguoi ding trong
mang thir nhét, va ky hiéu nhan dang tht hai cua thiét bi nguoi dung duge st dung dé
chi bdo ky hiéu nhéan dang cua thiét bi nguodi dung trong mang thir hai. Tuy nhién,
trong phuong 4n nay, thiét bi mang truy cdp dugc chia sé€ co thé x4c dinh, dua trén ky
hiéu nhan dang tht nhét ciia thiét bi ngudi dung va ky hiéu nhan dang th hai cia thiét
bi nguoi dung, ré“mg ca ky hiéu nhan dang thir nhét va ky hiéu nhan dang thir hai déu
nhin dang cung mot thiét bi nguoi dung. Vi du, trude khi chuyén sang trang thai
khong hoat dong, UE gt ky hiéu nhan dang thir nhét cua UE va ky hiéu nhan dang thtr
hai ctia UE dén thiét bi mang truy cip duoc chia sé. Ty chon, ky hi¢u nhan dang thir
nhit ctia UE ¢6 thé 13 k¥ hiéu nhan dang thué bao di dong tam thoi-S 5G thir nhét (5G
S-temporary mobile subscriber identity, 5G-S-TMSI) cua UE trong mang th nhéat, ky
hiéu nhan dang tam thoi mang vo tuyén khong hoat dong (inactive radio network
temporary identity, [-RNTI) thir nhét, ky hiéu nhan dang tam thoi duy nhét toan ciu
thr nhét (globally unique temporary identity, GUTI), ky hi¢u nhan dang dugc 4n cua
thué bao (subscription concealed identifier, SUCI) tha nhét, ky hiéu nhén dang thué
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bao di dong tam thdi (temporary mobile subscriber identity, TMS]I) tht nhat, hodc loai
tuong tu. Twong tu, ky hiéu nhan dang thir hai cta thiét bi ngudi dung co6 thé 1a
5G-S-TMSI thir hai, I-RNTI thir hai, GUTI thtt hai, SUCI thir hai, TMSI thir hai, hoac
loai twong tu cua thiét bi nguoi dung trong mang thir hai. “Thu nhét” va “thir hai” chi
14 ky hiéu nhén dang cua thiét bi ngudi dung trong cac mang khac nhau, va khong tao
nén bat ky giéi han nao vé pham vi bédo hd cia sdng ché. Vi du, khi UE trong 6 cia
mang thi nhét, thi UE bdo cdo ky hiéu nhan dang thir nhét va ky hiéu nhdn dang th
hai cho shared-RAN bang cich st dung 6 cia mang thi nhét, va shared-RAN c6 thé

biét ring hai ky hiéu nhan dang chi dén cing mot UE.
Buéc 4: UE phan hdi viéc tim goi tir PLMN1 va truy cap 0 CAG tir shared-RAN.

Nghia 13, sau quy trinh twong tic thong tin ching han nhu giri yéu cAu tiép tuc lai
RRC, tiép tuc lai RRC, va RRCResumeComplete, ky hiéu nhan dang Cell ID cua 0
(nghia 1a, 6 thu nhét) duoc lya chon dé dugc truy cap hodc thong tin nhén dang mang
(PLMN ID, CAG ID, hodc tén mang con nguoi co thé doc dugc tuong tmg v6i CAG)
dugc thém vao su tin hiéu hoa RRCResumeComplete va dugc bdo cdo cho
shared-RAN. (Déi v6i PLMN2, ky hiéu nhan dang mang la PLMN ID, NID, hodc tén

mang con nguoi co thé doc duoc twong ung véi NID).

Sau d6, shared-RAN giup mang PLMN2 tiép tuc thuc hién viéc tim goi bang cach
stir dung SRB duoc thiét 14p cia mang PLMN1 va bang cach st dung ban tin RRC, va
tiép tuc lai hodc tao cAu hinh trude cac tham sb tha nhét, thi hai, thit ba, thu tu, va thi

nam cho UE.

Truong hop 1: O thir nhit thong bdo cho UE rang mang thr hai dang tim goi cho
UE, va UE truc tiép gti thong tin yéu cau tiép tuc lai RRC dén 6 tha ba cua mang thir
hai, dé tiép tuc lai trang thai dugc két ndi.

Budc 5: Shared-RAN gtri ban tin tiép tuc lai RRC (ma ciing co thé 13 ban tin
RRCReconfiguration, ban tin tim goi trong o thir nhét (UE & trang thai dugc két ndi c6
thé nhan thém thong tin tim goi tir 6 trong d6 UE duogc dat, nghia la, UE da truy cap 0
thir nhét c6 thé nhan thém thong tin im goi tir 6 thir nhét), hoc loai twong tw) dén UE.
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Bén tin tiép tuc lai RRC & ddy c6 thé 1a ban tin tiép tuc lai RRC dugc truyén lai sau
buée 4, hodc co thé 12 ban tin tiép tuc lai RRC trong budc 4. Tuy chon, ban tin mang
ky hiéu nhan dang UE (vi dy, ky hiéu nhén dang UE chéng han nhu I-RNTI), mang
nguyén nhin giri ban tin (vi du, mang ky tw PLMN2, chi bao viéc tim goi dugc khéi
tao cho dich vu PLMN2), va mang danh sach ky hi¢u nhén dang 0 (Cell ID List)
(nghia 13, 6 thtr hai) cia mang PLMN2 ma c6 thé dugc truy cép bsi UE, va danh sach
PLMN ID, mi ving theo ddi (tracking area code, TAC), ID nut RAN, danh sach NID,
ma vung mang vO tuyén (RAN area code, RANAC), hodc thong tin bo dinh thoi twong
mg v6i mdi 6. Thong tin b dinh thoi chi béo rang UE can truy cép 6 tily chon trong
mot thoi gian cu thé. Tuy chon, cac tham sb chéng han nhu tham s6 thir nhét, tht hai,
thtr tu, va thir nam dwgc yéu cau dé truy cap mdi 6 c6 thé dugc mang thém. (N éu chinh

sach tim goi 3 dugc st dung, thi bude 5 khong dugc yéu cau.)

Bude 6: Sau khi nhan ban tin trong bude 5, UE gtri thong tin yéu cau tiép tuc lai
RRC dén 6 tht ba dua trén thong tin dugc mang, dé truy cap 6 thi ba cia mang thu

hai.

Nghia 1a, quy trinh trao d6i thong tin chang han nhu giti yéu cau tiép tuc lai RRC,
tiép tuc lai RRC, vd RRCResumeComplete duge thue hién. Thong tin nhan dang (CGlI,
PCI, hodc ky hiéu nhan dang 0) cta 6 (nghia 13, 6 thir ba) dugc lya chon dé dugc truy
cap, hodc thdng tin nhin dang mang (trong do théng tin nhan dang mang gém: PLMN
ID, NID (d6i v6i PLMN1: PLMN ID va CAG ID), tén mang con ngudi ¢6 thé doc
duogc twong tmg v6i NID, hodc mdt NID hop nhét khac (NID chung, common NID,
C-NID)) dugc bdo cdo cho & ther ba bang cach st dung su bdo hiéu
RRCResumeComplete. O thir ba ¢6 thé 12 mot o trong danh sach 6 thir hai trong budc
5, hodc c6 thé 1a mot 6 khac cua mang thir hai ma UE quyét dinh truy cap. Tiép theo, 6
thir ba tiép tuc lai hoic cAu hinh lai tham s lién quan cua UE theo thu tuc thong

thuong.

Cén luu y ring, khac v6i quy trinh tiép tuc lai thong thuong, néu thong tin tham sb
thtr nhat cua 6 thtr ba duoc mang trong bude 5, UE c6 thé thuc hién su truy cap dua

trén khong tranh chap vao 6 thir ba dya trén tham s thtt nhét va khéi tao quy trinh tiép
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tuc lai, béng cach do tang xac suét thanh cong cua viéc tiép tuc lai RRC.

Truong hop 2: O tha nhit thong bao cho UE rang mang tht hai dang tim goi UE,
va UE truc tiép giri thong tin yéu cAu tiép tuc lai RRC dén 6 thir nhét, trong d6 ban tin
-mang thong tin vé 0 thir ba ciia mang thir hai ma UE lua chon dé truy cap. UE truy cép
o thit ba va tiép tuc tré lai trang théi dugc két ndi, sau khi 6 thir nhat twong trg 6 thir ba

trong viéc tao cau hinh cac tham s6 lién quan.

Bude 5: Shared-RAN giri ban tin tiép tuc lai RRC dén UE. UE nhén dugc ban tin
tiép tuc lai RRC tir shared-RAN.

Ban tin tiép tuc lai RRC c¢o thé 1a ban tin RRCReconfiguration hodc béan tin tim
goi trong 0 thr nhét. UE & trang thai dugc két ndi c6 thé nhan thém thong tin tim goi
tir 6 ma UE duoc dit trong d6, nghia 1a, UE truy cap 6 tht nhét c6 thé nhén thém

thong tin tim goi tir 6 thir nhat.

Ban tin tiép tuc lai RRC & ddy co thé 1a tiép tuc lai RRC duge giri lai sau bude 4,
hodic ¢6 thé 1a tiép tuc lai RRC trong budc 4. Tuy chon, ban tin mang ky hiéu nhan
dang UE (vi du, I-RNTI), mang nguyén nhén gti ban tin, trong do gia tri nguyén nhan
la ky tu chéng han nhu PLMN2, PLMNI1, hoac non-3GPP, chi bao ban tin dugc gui
cho dich vu mang PLMN2, dich vu mang PLMN1, hodc dich vu mang khong phai
3GPP, va mang danh sach ky hiéu nhan dang 6 Cell ID List cua cac 6 (nghia la, 6 thir
hai) cuia mang PLMN2 ma c¢6 thé dugc truy cap bsi UE, va danh saich PLMN ID, ma
ving theo di (tracking area code, TAC), ID niit RAN, danh sach NID, ma ving mang
v tuyén (RAN area code, RANAC), hodc thong tin bd dinh thoi twong tng v6i mdi 0.
Thong tin b dinh thoi chi bao ring UE can truy cap 0 tiy chon trong mot thoi gian cu
thé. Tuy chon, cac tham sb chéng han nhu tham s6 thir nhat, tht hai, tha tu, va tht
nam dugc yéu cau dé truy cap mdi 6 c6 thé dugc mang thém. (Néu chinh s4ch tim goi

3 dugc st dung, thi budce 5 khong duoc yéu cau.)

Buée 6: Sau khi nhan bén tin trong buéc 5, UE gt thong tin yéu cau tiép tuc lai

RRC dén 6 thir nhét dua trén thong tin duge mang.

Ban tin yéu cAu tiép tuc lai RRC dugc gii hogc ban tin hoan thanh ciu hinh lai
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RRC dugc giri.

O thir nhéat dugce thong bio vé thong tin vé 0 thtr ba dugc lua chon dé dugc truy
cap. Thong tin v& 6 thir ba gbm thong tin nhan dang (vi du, CGL PCI, hodc ky higu
nhan dang 6) cta 0 thi ba, thong tin nhan dang mang (PLMN ID, NID, hodc t€én mang
con nguoi co thé doc duogc twong ing véi NID), hodc thong tin nhén dang UE cua UE
trong mang thir hai. Luu y: Budc 6 ciing c6 thé duoc thuc hién dong bd véi budc 4,
hoidc su tin hiéu hoa trong budc 4 ¢6 thé dugc st dung lai, vi du, khi chinh sach tim

goi 3 dugc su dung.

Buée 7: O thi nht giri ban tin, vi dy, ban tin tiép tuc lai RRC/cau hinh lai RRC
(RRC Resume/RRC Reconfiguration), dén UE, va 6 thu nhét giri cac tham s6 thtr nhét,

thir hai, th tu, va th nim cta 6 thi ba dén UE.

Ban tin tiép tuc lai RRC/cAu hinh lai RRC gdm it nhit mot trong cac thanh phan
sau: thong tin nhan dang cta 0 thir ba, thong tin nhan dang cia mang thtr hai, gia tri
nguyén nhén, va cac gia tri tham sb thir nhét, th hai, thit tu, va tha ndm. Tham sb cua
o thi ba c6 thé dugc giri bdi 6 thi ba dén 6 thir nhét, hodc c6 thé dugc tao ra bdi 6 thir
nhét (vi du, tham s6 cua 0 thi nhit duoc sir dung lai dé tao cAu hinh tham s6 cua 6 thu
ba, va 0 thir nhét gui, dén UE, tham s6 ma da duoc tao cAu hinh trong 6 thit nhét [am
tham sb cua 6 thtr ba). Gi4 tri nguyén nhan dugc st dung dé chi bao rang 6 tht nhét
tuong trg O thit ba trong viéc truyén tham s c4u hinh lién quan. Vi du, gia tri nguyén
nhan 13 twong trg (Assistant), hodc gid tri nguyén nhén la ky tu ching han nhu
PLMN2, PLMNI, ho#ic non-3GPP, chi bdo ban tin dugc gui cho dich vu mang
PLMN2, dich vu mang PLMN1, hodc dich vu mang khong phai 3GPP.

Budce 8: Sau khi nhan cac tham sb cdu hinh trong buge 7, UE truy cap 6 thi ba.

Vi du, UE giri ban tin yéu cu tiép tuc lai RRC dén 0 tht ba, hodc thuc hién quy
trinh truy c4p ngau nhién dua trén khong tranh chép, va truc tiép nhan va gui dit liéu
sau khi thuc hién hai bude thu nhét ctia quy trinh truy cap ngau nhién.

Truong hop 3: Mang thir nhét tao cdu hinh cac tai nguyén ching han nhu SRB va

DRB trong mang cuc bd (vi du, 6 thu nhét), dé twong tr¢ mang thu hai trong viéc
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truyén dir licu.

Bué6c 5: O tht nhét giri ban tin, vi dy, cAu hinh lai RRC (RRC Reconfiguration),

dén UE, trong d6 ban tin dugc st dung dé tao cAu hinh tham sb tht ba.

Ban tin cAu hinh lai RRC mang it nhét mot trong cac thanh phan sau: tham s6 thir
ba, thong tin nhan dang ctia 6 thir ba, thong tin nhan dang clia mang th hai, thong tin
nhén dang ciia 6 thir tu (trong d6 6 thir tu 13 6 ctia mang thir nhét, va c6 thé 1a 6 thi
nhét), thong tin nhan dang ciia mang thir nhét, va gia tri nguyén nhan. Thong tin nhan
dang ctia mang thit hai, thong tin nhan dang cta 6 thir tw, hodc thong tin nhén dang cua
mang thit nhit dugc st dung dé thong bao cho UE rang 6 thit tu cia mang thu nhét
twong tro mang thu hai trong vi€c truyén dit liéu, hodc dugc sir dung dé thong bao cho
UE rang 6 thir tw clia mang tht nhét tuong trg & thit ba cia mang thir hai trong viéc
truyén dit liéu. Gia tri nguyén nhan co thé 1a twong trg, chi bdo ban tin dugc guri do sy
twong tro khi truyén, hodc gi tri nguyén nhén l1a ky tu ching han nhu PLMN2,
PLMN1, hoic non-3GPP, chi bdo ban tin dugc gui cho dich vu mang PLMN?2, dich vu
mang PLMNI1, hodc dich vu mang khong phai 3GPP.

Budc 6: UE giri ban tin hoan thanh cAu hinh (RRC Reconfiguration Complete) dén
6 thir nhat.

Buéc 7: Shared-RAN gui ban tin yéu cau chuyén dbi duong dan (Path Switch
request) dén PLMN-AMF.

Ban tin yéu ciu chuyén dbi dudong dan mang gia tri nguyén nhan. Gia tri nguyén
nhén c6 thé 1a tuong trg, chi bao sy thay d6i duong truyén cua dir li€u do su tuong trg
khi truyén. Cac tham sb sau c6 thé duoc mang thém: thong tin nhén dang cua 6 tht
nhat, va thong tin nhdn dang ctia mang thtt nhat (PLMN ID, CAG ID, va NID). Ngoai
ra, ban tin dugc cung cdp lai bdi AMF cho shared-RAN (Path Switch request
Acknowledge, Bao nhén yéu cau chuyén d6i dudong dan) cling co thé mang nguyén
nhén, thong tin nhin dang cda 6 thu nhét, va thong tin nhan dang ctia mang thir nhét
(PLMN ID, CAG ID, va NID).

Can luu ¥ rang c6 mdt kich béan lai trong phwong 4n nay. Vi du, UE ¢ cic trang
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thai RRC-inactive cua mang, va & trang thai RRC-connected ctia mot mang khac; hodc
UE & céc trang thai RRC-inactive ciia mang va & trang thai RRC-idle cua mot mang

khac.

Khi mang truy cap dugc chia s€ ¢6 kién trac phan chia CU-DU, gia dinh rang thiét
bi mang truy cdp dugc chia sé thudc vé mang thtt nhét va mang thit hai. CU trong thiét
bi mang truy cdp dugc chia sé duoc biéu thi 1a shared-CU, va mot DU trong thiét bi
mang truy cdp dugc chia sé dugc biéu thi 13 shared-DU. Thiét bi mang truy cap dugc
chia sé dugc tao cu hinh véi 6 ctia mang thir nhét va 6 ciia mang thir hai, va UE & cac
trang thai RRC-inactive trong cd mang thir nhit va mang tht hai. Gia st ring mang
thir nhat duoc biéu didn bdi PLMN1 va mang thtt hai duoc biéu dién boi PLMN2. Su
két hop ciia PLMN1 va PLMN2 c6 thé 1a: INPN va PLMN2, PLMN2 va PLMN, va
INPN va PLMN. INPN va PLMN c6 thé chia s¢ AMF va UPF. PLMN1-AMF va
PLMN2-AMF c6 thé 14 cac AMF gidéng nhau.

Véi tham chiéu dén cac phuong 4n duoc thé hién trén Fig.10 va Fig.11, nhu dugc
thé hién trén Fig.12A, Fig.12B, Fig.12C, va Fig.12D, mot phuong phdp tim goi trong
kich ban nay dwoc mo ta chi tiét.

Budc 1200: UE & cac trang thai RRC-inactive trong mang PLMNI, UE ciing ¢ céac
trang thai RRC-inactive trong mang PLMN2, shared-CU va shared-DU dugc chia sé |
boi PLMN]1 va PLMN2, va shared-DU dugc tao cau hinh v6i 6 PLMNI va 6 PLMN2.

Bude 1201a va 1201b: Dit lidu cia PLMN2 va dit liéu caa PLMNT lan lugt dén
PLMN2-UPF va PLMN1-UPF.

Budc 1202a va 1202b: Dit liéu cua PLMN2 va dir liéu cia PLMNI dén
shared-CU.

Budce 1203: Shared-CU xéc dinh chinh sach tim goi trén phia RAN.

Chinh sach tim goi déng thoi tim goi UE trong 6 NID va 6 CAG ma duogc dam
nhiém boi shared-CU, hodc chi tim goi UE trong 6 NID hoéc 6 CAG, va néu viéc tim
goi khong thanh cong, tim goi UE trong mot 6 khac. Chinh sach tim goi ¢ phia RAN
6 thé duge xac dinh béi shared-CU, hodc phén tr mang 16i: phia AMF hodc phia UPF
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c6 thé twong tro RAN trong viéc dua ra quyét dinh. Vi dy, phan tir mang 16 ching han
nhu AMF hodc UFP guii thong tin chi bao dé thong bao cho RAN rang viéc tim goi chi
c6 thé duge thuc hién trong PLMN2 hodc PLMNI hodc viéc tim goi ¢co thé duoc thuc
hién trong ca PLMN2 va PLMNI1, hodc gui cac dd wu tién tim goi ciia cdc mang khac
nhau. D0 vu tién tim goi 6 c6 thé dugc x4c dinh dua trén thoéng tin chéng han nhu thoi
gian bo dinh thoi va QoS dugc cung cép béi AMF ho#c UPE. Viéc tim goi véi thoi
gian b0 dinh thoi ngén hodc véi yéu cAu vé& do tré ngin trong QoS dugc thuc hién

trudce tién.

Chinh sach tim goi 1: Viéc tim goi dugc thuc hién trong ca 6 NID va 6 CAG:
Shared-CU chi bao, thong qua giao dién F1, shared-DU dé tim goi UE trong ca 6 NID
va 6 CAG, va gia dinh ré'lng UE nhén viéc tim goi tr 6 CAG. Hai ban tin tim goi duoc
gui bdi shared-CU dén shared-DU thong qua giao dién F1 mdi ban tin mang cac ky
hiéu nhan dang UE twong Gng (vi du, ban tin tim goi mang ky hiéu nhén dang UE
chéng han nhu 5G-S-TMSI 1, [-RNTI 1, hoac GUTI 1, va mét ban tin tim goi khac
mang ky hiéu nhan dang UE ching han nhu 5G-S-TMSI 2, I-RNTI 2, hodc GUTI 2),

va mdi ban tin mang céac ky hiéu nhan dang mang cuia mang thir nhat va mang thr hai.

Chinh sach tim goi 2: UE chi dugc tim goi trong 6 mang NID hodc 6 mang CAG
(14y vidc tim goi tir 6 CAG lam vi du): Gia dinh rdng UE nhan viéc tim goi tir 6 CAG,
Ban tin tim goi chi mang ky hiéu nhan dang mang ctia mang (vi du, dbi v6i PLMN1,
ky hi¢u nhan dang mang gdm PLMN ID va CAG ID), hodc ky hi¢u nhan dang UE (vi
du, 5G-S-TMSI, I- RNTI, hoac GUTI) cua UE trong mang.

Chinh sach tim goi 3: UE chi dugc tim goi trong 6 mang NID hodc 6 mang CAG
(léy viéc tim goi tir 6 CAG lam vi du): Gia dinh rﬁng UE nhén viéc tim goi tir 6 CAG.
Tuy nhién, khac vé6i viéc tim goi trong chinh sach 2, viéc tim goi trong chinh sach 3
mang céc ky hiéu nhén dang mang (PLMN ID, NID, CAG ID) ctia hai mang, hodc cac
ky hiéu nhan dang (vi du, 5G-S-TMSI, I-RNTL va GUTI) cia UE trong hai mang.

Chinh séch tim goi 4: Su khac biét gitta chinh sach tim goi 4 va chinh sach tim goi
3 & chd: viéc tim goi dugc thuc hién trong céc 6 ciia ca hai mang, va thong tin duogc

mang trong ban tin tim goi cling gidng nhur thong tin trong chinh sich tim goi 3.
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Tuy chon, ban tin tim goi ¢o thé mang thém ky hiéu nhén dang UE (vi du,
5G-S-TMSI, I-RNTI, hoac GUTTI). Ban tin tim goi ¢ thé mang thém nguyén nhén cho
viéc glri ban tin (vi dy, gié tri nguyén nhan 1a ky tu ching han nhu PLMN2, PLMNI,
hoic non-3GPP, chi bdo ban tin dugce giri cho dich vy mang PLMN2, dich vu mang
PLMNI1, hoic dich vu mang khong phai 3GPP. Ban tin tim goi c6 thé con mang danh
sach ky hiéu nhin dang 6 Cell ID List cua cac 6 cia mang ma UE c6 thé truy cap, va
danh sach PLMN ID, ma vung theo doi (tracking area code, TAC), ID nit RAN, danh
sach NID, danh sach CAG ID, ma vung mang v0 tuyén (RAN area code, RANAC),
ho#c thong tin bd dinh thoi twong tmg véi mdi 6. Thong tin bo dinh thoi chi bao rang

UE cén truy cép 6 tity chon trong mot thoi gian cu thé.

Tuy chon, ban tin tim goi c6 thé con mang cac tham s6 ching han nhu tham s6 thir
nht, thi hai, tht tu, va thir nim ma dugc yéu cau dé truy cap moi 6. Ngoai ra, danh
sach ky hiéu nhan dang 6 Cell ID List dwgc mang,va Danh sach PLMN ID, ma vung
theo ddi (tracking area code, TAC), ID niit RAN, danh sach NID, danh sach CAG ID,
va ma vung mang vo tuyén (RAN area code, RANAC) tuong ting véi mdi 6 ¢6 thé con
duoc st dung dé thong bao cho PNI-RAN dé tim goi UE trong 6 NID hoic CAG
tuong Gng, thay vi tim goi UE trong cac 6 khac. Ngoai ra, ban tin tim goi giao dién F1
cling ¢6 thé mang thong tin chi bao, dé chi bao liéu tim goi UE chi trong & cuia mang
NPN hay chi trong 6 ciia mang PLMN. Vi du, chi bdo ¢6 thé 1a chi CAG, chi NID, chi
PLMN, hoic tuong tu, chi bao chi tim goi UE trong 6 CAG, 6 NID, hoac 6 PLMN,
tuong Gng. Can hiéu rang thong tin noi trén khong chi 4p dung dugc cho viée tim goi
thong qua giao dién Xn, ma con ap dung dugc cho viée tim goi thong qua giao dién
NG va giao dién F1. Thong tin noi trén khong chi ap dung duoc cho viéc tim goi cho
UE & trang thai khong hoat dong, ma con 4p dung dugc cho viée tim goi cho UE ¢
trang thai nhan roi. Chi bo theo cach khéc c6 thé 1a phuong phap biéu hién ngdm
dinh. Vi du, chi CAG dugc cho phép sir dung dé chi bao rang UE chi dugc phép truy
cap 5GS bang cach st dung 6 CAG, va ngam chi béo chi tim goi UE trong 6 CAG.

Shared-CU giri, dén shared-DU, dya trén cac chinh sich tim goi n6i trén, thong tin

can dugc mang trong ban tin tim goi giao dién F1 tuong tmg. Can hiéu rang cac ky
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hiéu nhan dang UE dugc mang trong viéc tim goi 1 va viéc tim g0i2 co thé khac nhau,
va shared-DU c¢6 thé khong nhan dang dugc, dua trén cic ky hi¢u nhén dang UE khéc

nhau tir cac viéc tim goi khac nhau, rang shared-DU dang tim goi cing mot UE.

Budc 1204: Shared-DU tim goi UE trong & NID va 6 CAG dua trén thong tin
trong budce 1203: Shared-DU tim goi UE trong 6 NID va 6 CAG hoic tim goi UE chi

trong mot loai 0.
Budc 1205: UE phan hdi viéc tim goi tir PLMNI1 va truy cap 6 CAG.

Nghia 13, sau quy trinh tuong tac thong tin ching han nhu giri yéu cau tiép tuc lai
RRC, tiép tuc lai RRC, va RRCResumeComplete, ky hi¢u nhan dang Cell ID cua 6
(nghia 13, 0 thu nhét) duge lya chon dé duoc truy cap hodc thong tin nhan dang mang
(PLMN ID, CAG ID, hodc tén mang con nguoi co thé doc duogc tuong tmg v6i CAG)
duogc thém vao su tin hiéu hoa RRCResumeComplete va dugce bao cao cho shared-DU

va shared-CU.
Khi PLMN?2 1a SNPN, thi ky hiéu nhén dang mang la PLMN ID, NID, hoac tén
mang con nguoi co thé doc duoc twong tmg v6i NID.

Sau d6, shared-CU va shared-DU giup mang PLMN2 tiép tuc thuc hién viéc tim
goi bang cach sit dung SRB dugc thiét 1ap cua mang PLMNI va bang cach st dung
ban tin RRC, va tiép tuc lai hodc tao c4u hinh trude céc tham sb tha nhét, thit hai, tha

ba, thir tu, va thir nam cho UE.

Truong hop 1: O tht nhat théng bao cho UE rang mang thi hai dang tim goi cho
UE, va UE truc tiép gui thong tin yéu cau tiép tuc lai RRC dén 6 tht ba clia mang thir

hai, d& tiép tuc lai trang thai dugc két néi.

Bude 1206: CU giti ban tin (mdt yéu cau stra doi ngft canh UE, hogc ban tin tim

goi) dén DU.

Ban tin gém it nhat mot trong cac thanh phén sau: mang ky hiéu nhan dang UE, vi
du, UE F1AP ID va [-RNTL

Ban tin ¢6 thé mang thém nguyén nhéan gui ban tin, trong d6 gid tri nguyén nhén la
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ky tu chéng han nhu PLMN, PLMN2, PLMN1, hodc non-3GPP, chi bdo ban tin dugc
giti cho dich vu mang PLMN, dich vu mang PLMN2, dich vu mang PLMNIm hodc
dich vu mang khong phai 3GPP, va mang danh sach ky hiéu nhan dang 6 Cell ID List
ctia 6 (nghia 13, 6 tht hai) cia mang PLMN2 ma ¢ thé duoc truy cap bsi UE, va danh
sach PLMN ID, mé vung theo doi (tracking area code, TAC), ID nat RAN, danh sach
NID, ma vung mang v0 tuyén (RAN area code, RANAC), hodc thong tin b0 dinh thoi
turong tmg v6i mdi 6. Thong tin bd dinh thoi chi bao rang UE can truy cdp 0 tuy chon
trong mot thoi gian cu thé. Tuy chon, cac tham sb chéng han nhu tham s6 tht nhét, tha

hai, tht tu, va thr nam dugc yéu cau dé truy cap mdi 6 c6 thé duge mang thém.

Budc 1207: Sau khi nhéan ban tin, DU c6 thé tao cu hinh tham s6 cuc bd dua trén
cac tham sb chéng han nhu tham s thir nhat, thi hai, thit tu, va the ndm, va DU gtri
ban tin phan hdi, cu thé 13, phan hdi stra ddi ngit canh UE, dén CU, trong d6 ban tin co

thé mang cac thong tin va tham s noi trén.

Budce 1208: CU giri ban tin (DL RRC Message Transfer) dén DU, trong d6 ban tin

gbm thong tin noi trén.

Budc 1209: Sau khi nhan ban tin, DU giri ban tin (RRC Resume hodc RRC
Reconfiguration) dén UE trong 6 thir nhét ctia mang thir nhét.

Ban tin gdm it nhit mot trong cac thanh phan sau: mang ky hiéu nhan dang UE (vi
du, UE F1AP ID va I-RNTI), mang nguyén nhan gui ban tin, trong do gia tri nguyén
nhan la ky tu chéng han nhu PLMN, PLMN2, PLMNI1, hodc non-3 GPP, chi bao ban
tin dugc gtri cho dich vu mang PLMN, dich vu mang PLMN?2, dich vu mang PLMNI,
hodc dich vu mang khong phai 3GPP, va mang danh sach ky hiéu nhan dang 6 Cell ID
List ctia 6 (nghia 13, 6 tht hai) cia mang PLMN2 ma co6 thé duoc truy cap boi UE, va
danh sach PLMN ID, ma vung theo ddi (tracking area code, TAC), ID nut RAN, danh
sach NID, mi vung mang vO tuyén (RAN area code, RANAC), hogc thong tin bo dinh
thoi twong ung v6i mdi 6. Thong tin bd dinh thoi chi bdo rang UE cén truy cip 0 tuy
chon trong mot thoi gian cu thé. Tuy chon, cidc tham sb chéng han nhu tham s6 thu
nhét, th hai, th tu, va tht nam dugc yéu cu dé truy cép mdi 6 c6 thé dugc mang

thém.
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Bugc 1210: UE g ban tin yéu ciu (RRC Resume request, or RRC

Reconfiguration Complete) dén 6 thtr ba ctia mang thir hai.

Ban tin gém it nhat mot trong cac thanh phén sau: thong tin nhan dang (CGIL, PCI,
hoic ky hiéu nhan dang 0) cla 6 (nghia la, 6 thir ba) duoc lya chon dé duogc truy cap,
hodc thong tin nhan dang mang (trong d6 thong tin nhén dang mang gébm: PLMN 1D,
NID (déi v6i PLMN1: PLMN ID va CAG ID), tén mang con ngudi c6 thé doc dugc
twong mg v6i NID, hodc mot NID hop nhét khéc (NID chung, common NID,
C-NID)), ma dugc bao céo cho o thir ba O thtt ba c6 thé 12 mot 6 trong danh sach 6 thu
hai trong budc 129, hodc co thé 12 mot 6 khac cia mang thr hai ma UE quyét dinh truy

cap.

Buéce 1211: DU giti ban tin (UL RRC Message Transfer) dén CU, va chuyén tiép
thong tin trong budc 1210. Tuy chon, ban tin ¢6 thé gdbm thong tin nhan dang cua 6 thir

ba, thong tin nhan dang ctia mang thi hai, va thong tin nhan dang cua UE.

Budce 1212: CU giii ban tin (yéu cAu thiét 1ap ngit canh UE, hodc ban tin tim goi)

dén DU, d tao cu hinh tham s6 cua 6 tht ba.

Ban tin gom it nh4t mét trong céac thanh phan sau: thong tin nhan dang cta 6 thir
ba (thong tin nhan dang Cell ID cta 6 thr ba, va ma vung theo doi (tracking area code,
TAC), ID ntit RAN, va ma vung mang v0 tuyén (RAN area code, RANAC) ma tuong
{ing v6i 0), théng tin nhan dang cia mang thit hai, thong tin nguyén nhéan, bd dinh thoi,
va cac tham s6 tht nhét, tht hai, thir tu, va the nam.

Tuy chon, néu cac tham sd thir nhét, thi hai, th tu, va the nam da dugc gf?)m
trong cac budc 1206, 1207, 1208, va 1209, thi budc nay khong dugc yéu ciu.

Budc 1213: Sau khi nhan ban tin, DU ¢6 thé tao cAu hinh tham sd cuc bo dya trén
cac tham sd chéng han nhu tham s6 thtr nhat, tht hai, thir tu, va thit nam, va DU gui
ban tin phan hdi (phan hdi thiét 1ap ngt canh UE) dén CU, trong d6 ban tin c6 thé
mang cac thong tin va tham sd noi trén.

Tuy chon, néu cac tham sb thir nhét, tht hai, thr tu, va thtr nam da duoc gém

trong cac budc 1206, 1207, 1208, va 1209, thi budc nay khong dugce yéu cAu.
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Budc 1214: CU gti ban tin (DL RRC Message Transfer) dén DU, trong d6 ban tin

gbm thong tin néi trén.

Tuy chon, néu cac tham sb tht nhat, thi hai, thir tu, va tht ndm dd dugc gém

trong cac budc 1206, 1207, 1208, va 1209, thi budc nay khong dugc yéu cAu.

Budc 1215: Sau khi nhan ban tin, DU gui ban tin (RRC Resume hodc RRC
Reconfiguration) dén UE.

Ban tin gdm it nhét mét trong cac thanh phén sau: thong tin nhan dang cua 6 thir
ba (thong tin nhan dang Cell ID cia 6 thir ba, va ma vung theo doi (tracking area code,
TAC), ID nit RAN, va mi ving mang v0 tuyén (RAN area code, RANAC) ma tuwong
mg v6i 0), thong tin nhan dang ctia mang thi hai, thong tin nguyén nhan, bd dinh thoi,

va céac tham s6 thi nhat, thir hai, tha tu, va thir nam.

Tuy chon, néu cac tham sb thir nhét, thu hai, thtr tu, va tha nam da dugc gém

trong cac bude 1206, 1207, 1208, va 1209, thi budc nay khong dugc yéu cAu.

Budce 1216: UE giti ban tin yéu cau (hoan thanh tiép tuc lai RRC, hodc hoan thanh
cAu hinh lai RRC) dén 6 thit ba cia mang thtr hai.

Ban tin gom it nhét mét trong céc thanh phan sau: thong tin nhan dang (CGL, PCI,
hodc ky hiéu nhan dang 6) cta 6 (nghia 1a, 6 thir ba) dugc lua chon dé duoc truy cap,
hodc thong tin nhan dang mang (trong d6 thong tin nhan dang mang gébm: PLMN 1D,
NID (déi v6i PLMN1: PLMN ID va CAG ID), tén mang con ngudi ¢6 thé doc duoc
twong ung véi NID, hodc mot NID hop nhit khac (NID chung, common NID,
C-NID)), ma dugc béo cao cho 0 thir ba

Tuy chon, néu cac tham sé thr nhit, tha hai, thi tu, va tha ndm di duge gém

trong cac budc 1206, 1207, 1208, va 1209, thi budc nay khdng dugc yéu cau.

Bude 1217: DU giri ban tin (UL RRC Message Transfer) dén CU, va chuyén tiép
thong tin trong budc 1216. Ty chon, ban tin co thé gdm thong tin nhan dang cuia 6 thir

ba, thong tin nhan dang cia mang thi hai, va thong tin nhéan dang cua UE.

Tuy chon, néu cac tham sé thr nhit, thi hai, thi tu, va thd nam da dugc gém
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trong cac bude 1206, 1207, 1208, va 1209, thi buée nay khong dugce yéu cAu.

Truong hop 2: O tht nhit thong bao cho UE rang mang thit hai dang tim goi UE,
va UE truc tiép gti thong tin yéu cau tiép tuc lai RRC dén 6 tht nhét, trong d6 ban tin
mang thong tin vé 6 thir ba cia mang thir hai ma UE lya chon dé truy cap. UE truy cip
0 thir ba va tiép tuc trd lai trang thai dugc két ndi, sau khi 6 thu nhét tuwong trg O thit ba

trong viéc tao cu hinh cac tham s6 lién quan.

Bude 1206: CU giti ban tin (mdt yéu clu stra doi ngit canh UE, hogc ban tin tim |

goi) dén DU.

Ban tin gdm it nhéit mot trong cic thanh phan sau: mang ky hiéu nhan dang UE (vi
du, UE F1AP ID va I-RNTI), mang nguyén nhan gt ban tin, trong do gia tri nguyén
nhan 1a ky tu chéng han nhu PLMN, PLMN2, PLMN]1, hodc non-3GPP, chi bao ban
tin dugc gui cho dich vu mang PLMN, dich vy mang PLMN?2, dich vu mang PLMNI1,
hodc dich vu mang khong phai 3GPP, va mang danh sach ky hiéu nhan dang 6 Cell ID
List ctia 6 (nghia 13, 6 tht hai) cia mang PLMN2 ma c6 thé duoc truy cap béi UE, va
danh sach PLMN ID, m3 ving theo ddi (tracking area code, TAC), ID nit RAN, danh
sach NID, ma ving mang vO tuyén (RAN area code, RANAC), hodc thong tin bd dinh
thoi trong Gmg véi mdi 6. Thong tin b dinh thoi chi bdo rang UE cén truy cap 0 tuy
chon trong mdt thoi gian cu thé. Tuy chon, cac tham sb chéng han nhu tham b tht
nhét, tha hai, tht tu, va tha ndm dugc yéu cu dé truy cap mdi 6 co thé duoc mang
thém.

Buéc 1207: Sau khi nhan ban tin, DU ¢6 thé tao cdu hinh tham s6 cuc bo dua trén
céc tham sb chang han nhu tham s6 thtr nhét, tht hai, tht tu, va tht ndm, va DU gui
ban tin phan hoi (phan hdi sira dbi ngit canh UE) dén CU, trong d6 ban tin c6 thé mang
cac thong tin va tham s6 noi trén.

Bude 1208: CU gui ban tin (DL RRC Message Transfer) dén DU, trong d6 ban tin

gdm thong tin néi trén.

Buge 1209: Sau khi nhan ban tin, DU gt ban tin (RRC Resume hodc RRC

Reconfiguration) dén UE trong 6 thir nhét cia mang thir nhét.
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Ban tin gdm it nhit mot trong cac thanh phan sau: mang ky hiéu nhan dang UE (vi
du, UE F1AP ID va I-RNTI), mang nguyén nhan gui ban tin, trong do gia tri nguyén
nhén la ky tu chéng han nhu PLMN, PLMN2, PLMN1, hoéc non-3GPP, chi bao ban
tin dugc gtri cho dich vu mang PLMN, dich vu mang PLMNZ2, dich vu mang PLMN1,
hotc dich vu mang khong phai 3GPP, va mang danh sach ky hi¢u nhén dang 6 Cell ID
List cia 6 (nghia 13, 6 tht hai) cia mang PLMN2 ma c6 thé duoc truy cap boi UE, va
danh sach PLMN ID, ma ving theo ddi (tracking area code, TAC), ID niit RAN, danh
sach NID, ma vung mang v0 tuyén (RAN area code, RANAC), hodc thong tin bo dinh
thoi twong tmg v6i mdi 6. Thong tin b dinh thai chi bao ring UE can truy cdp 6 thy
chon trong mot thoi gian cu thé. Tuy chon, cac tham sb chéng han nhu tham sb tht
nhét, th hai, tht tu, va thit nim dugc yéu ciu dé truy cap mdi 6 ¢ thé duoc mang

thém.

Bude 1210: UE giri ban tin yéu ciu (Yéu cau tiép tuc lai RRC, hoac Hoan thanh
chu hinh lai RRC) dén 6 tht nhat ctia mang tht nhat.

Ban tin gom it nhét mét trong cac thanh phan sau: thong tin nhan dang (CGI, PCI,
hodc ky hiéu nhan dang 6) cta 0 (nghia la, 6 thir ba) dugc lya chon dé duoc truy cap,
hoic thong tin nhan dang mang (trong d6 thong tin nhén dang mang gdbm: PLMN ID,
NID (déi v6i PLMN1: PLMN ID va CAG ID), tén mang con ngudi ¢ thé doc dugc
twong ung véi NID, hodc mot NID hop nhat khac (NID chung, common NID,
C-NID)), ma dugc bao cao cho 6 thir ba O thit ba ¢6 thé 1a mot 6 trong danh sach 6 thir
hai trong budc 1209, hodc co thé 1a mét 6 khac ctia mang thtr hai ma UE quyét dinh
truy cap.

BudGe 1211: DU giri ban tin (UL RRC Message Transfer) dén CU, va chuyén tiép
thong tin trong budc 1210. Tuy chon, ban tin ¢6 thé gdbm thong tin nhan dang cua 6 thir
ba, thong tin nhan dang ctia mang th{r hai, va thong tin nhan dang cta UE.

Buéc 1212: CU giti ban tin (yéu ciu sira d6i ngit canh UE, hodc ban tin tim goi)
dén DU, dé tao cAu hinh tham s ca 6 thtt ba. Ban tin gdm it nhat mét trong cac thanh
phan sau: thong tin nhan dang cua & thi ba (thong tin nhan dang Cell ID cua 0 thir ba,

va ma vung theo ddi (tracking area code, TAC), ID nut RAN, va ma vung mang vO
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tuyén (RAN area code, RANAC) ma tuong Gmg v6i 6), thong tin nhan dang ciia mang
thr hai, thong tin nguyén nhén, bd dinh thoi, va cac tham s6 thir nhat, thir hai, thi tu,
va tht nam. (Tuy chon) Néu cac tham s thtr nhét, thit hai, thit tw, va tht ndm da dugc
gdm trong cdc bude 1206, 1207, 1208 va 1209, thi bude nay khong dugc yéu cau.

Budc 1213: Sau khi nhan ban tin, DU c6 thé tao cAu hinh tham sb cuc bd dua trén
cac tham sb chéng han nhu tham sb thtr nhét, tht hai, thir tu, va ther nam, va DU gui
ban tin phan hdi (phan hdi stra d6i ngtt canh UE) dén CU, trong do ban tin c6 thé mang
cac thong tin va tham s6 noi trén.

Tuy chon, néu cac tham sb tht nhit, tht hai, thir tw, va thir ndm da duoc gém
trong cac bude 1206, 1207, 1208, va 1209, thi bude nay khong dugce yeu cau.

Budc 1214: CU giri ban tin (DL RRC Message Transfer) dén DU, trong d6 ban tin
gbm thong tin noi trén.

Tuy chon, néu cac tham sb thit nhét, thi hai, thtr tu, va tha nam da dugc gém
trong cac bude 1206, 1207, 1208, va 1209, thi budc nay khong dugce yéu cAu.

Budc 1215: Sau khi nhan ban tin, DU gui ban tin (RRC Resume hoic RRC
Reconfiguration) dén UE trong 6 thir nhét cia mang tht nhét.

Ban tin gdm it nhit mot trong céc thanh phan sau: thong tin nhan dang cta 6 thir
ba (thong tin nhan dang Cell ID cua 6 thi ba, va ma vung theo doi (tracking area code,
TAC), ID nut RAN, va m3 vung mang v0 tuyén (RAN area code, RANAC) ma tuong
(g v6i 0), thong tin nhan dang ciia mang thit hai, thong tin nguyén nhén, bo dinh thoi,
va cac tham sb tht nhét, thr hai, thi tu, va thit nam.

Tuy chon, néu cac tham sb thit nhat, tht hai, thi tu, va tha ndm da dugc gém
trong cac bude 1206, 1207, 1208, va 1209, thi budc nay khong duoc yéu cau.

Buée 1216: UE gt ban tin yéu clu (Hoan thanh tiép tuc lai RRC, hodac Hoan
thanh cAu hinh lai RRC) dén 6 thit ba ctia mang thit hai, dé truy cap 6 thu ba.

Ban tin gém it nhat mot trong cac thanh phén sau: thong tin nhan dang (CGI, PCI,

hodc ky hiéu nhan dang 0) cta 6 (nghia 13, 6 thir ba) duoc lya chon dé duogc truy cap,
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hodc thong tin nhan dang mang (trong d6 thong tin nhén dang mang gbm: PLMN 1D,
NID (déi v6i PLMN1: PLMN ID va CAG ID), tén mang con ngudi ¢ thé doc duoc
twong tng véi NID, hodc mot NID hop nhit khiac (NID chung, common NID,
C-NID)), ma dugc bao céo cho o thir ba

Tuy chon, néu cac tham sé thr nhat, tht hai, thi tu, va tht ndm da dugc gém

trong cac bude 1206, 1207, 1208, va 1209, thi budce nay khong dugce yeu cAu.

Bude 1217: DU gui ban tin (UL RRC Message Transfer) dén CU, va chuyén tiép
thong tin trong budc 1216.

Tuy chon, ban tin c6 thé gém thong tin nhan dang cta 0 thit ba, thong tin nhin

dang cia mang th hai, va thong tin nhan dang cua UE.

Tuy chon, néu cac tham sb thr nhét, thi hai, thtr tu, va tha nam da dugc g6m

trong cac bude 1206, 1207, 1208, va 1209, thi budce nay khong dugce yeu cAu.

Truong hop 3: Mang thir nhét tao ciu hinh c4c tai nguyén ching han nhu SRB va
DRB trong mang cuc bd (vi du, 6 thu nhét), dé tuong trg mang thtr hai trong viéc

truyén dir liéu.

Budce 1206: CU giri ban tin (y€u cAu sira d6i ngt canh UE, hodc ban tin tim goi)

dén DU, dé tao cau hinh tham s6 méi cua 6 thir nhat.

Ban tin gbm it nh4t mot trong céac thanh phan sau: thong tin nhan dang cua 6 thir
nhét (théng tin nhan dang Cell ID cta 6 thi nhét, va ma vung theo ddi (tracking area
code, TAC), ID nut RAN, va ma ving mang v0 tuyén (RAN area code, RANAC) ma
twong ung véi 0), thong tin nhan dang cua mang thir nhét, thong tin nguyén nhén, b

dinh thoi, va cac tham sb tht nhat, th hai, tht tu, va thir nam.

Budc 1207: Sau khi nhan ban tin, DU ¢6 thé tao cdu hinh tham sb cuc bd dua trén
cac tham sb chéng han nhu tham s6 thtr nhét, tht hai, thit tu, va thtr ndm, va DU gui
ban tin phan hdi (phan hdi stta déi ngit canh UE) dén CU, trong d6 ban tin ¢ thé mang

cac thong tin va tham so noi trén.

Bude 1208: CU gt ban tin (DL RRC Message Transfer) dén DU, trong d6 ban tin
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gbm thong tin noi trén.

Bude 1209: Sau khi nhén ban tin, DU gui ban tin (RRC Resume hodc RRC
Reconfiguration) dén UE trong 6 thir nhét ciia mang thit nhét.

Ban tin gdm it nhit mot trong céc thanh phén sau: thong tin nhén dang cta 6 tht
nhét (théng tin nhan dang Cell ID cta 6 thir nhét, va mi ving theo doi (tracking area
code, TAC), ID nit RAN, va mi ving mang v0 tuyén (RAN area code, RANAC) ma
twong g voi 0), thong tin nhan dang cua mang thu nhét, thong tin nguyén nhan, bd

dinh thoi, va cac tham s6 thir nhat, th hai, thir tw, va thir nim.

Buéc 1210: UE gui ban tin y€u ciu (Hoan thanh tiép tuc lai RRC, hodc Hoan
thanh c4u hinh lai RRC) dén 6 tht nhat ctia mang thi nhat.

Ban tin gém it nhat mot trong cac thanh ph?m sau: thong tin nhan dang (CGI, PCI,
hodic k¥ hiéu nhan dang 6) ciia 6 (nghia 13,  thtr nhét) dugc lwa chon dé duge truy cap,
hodc théng tin nhan dang mang (trong d6 thong tin nhén dang mang gém: PLMN ID,
NID (déi v6i PLMN1: PLMN ID va CAG ID), tén mang con ngudi c6 the doc duge
twong mg v6i NID, hodc mot NID hop nhit khac (NID chung, common NID,
C-NID)), ma dugc bao céo cho o thi nhét.

Bude 1211: DU giri ban tin (UL RRC Message Transfer) dén CU, va chuyén tiép
thong tin trong bugc 1216. Tuy chon, ban tin c6 thé gdbm thong tin nhan dang cta 6 thir

nhét, thong tin nhan dang ctia mang thi nhét, va thong tin nhan dang cta UE.

Budc 1212: Shared-CU gii ban tin yéu cau Chuyén dbéi duong dan dén
PLMN-AMF.

Ban tin yéu cau Chuyén ddi duong dan c6 thé mang gia tri nguyén nhan. Gia tri
nguyén nhan co thé 1a twong trg, va chi bao su thay d6i duong dan cuia viée truyén dit
liéu do su tuong tro khi truyén. Céac tham s6 sau c6 thé duoc mang thém: thong tin
nhén dang cua 6 tht nhét, va thong tin nhan dang ctia mang thi nhét (PLMN ID, CAG
ID, va NID). Ngoai ra, ban tin (Bdo nhan yéu cAu chuyén dbi duong dan) dugc cung
cip lai boi AMF cho shared-CU ciing c6 thé mang nguyén nhan, théng tin nhan dang
ctia 6 thi nhét, va thong tin nhin dang cia mang tht nhét (PLMN ID, CAG ID, va
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NID).

Can luu vy ring, trong phuong 4n nay, dbi véi kién tric RAN khong phén chia,
nghia 13, khi ¢c6 PLMNI-RAN va PLMN2-RAN, néu giao dién Xn tdn tai gitta
PLMN1-RAN va PLMN2-RAN, sau khi nhan viéc tim goi tir hai RAN, UE lua chon
dé phan hdi tim goi tir mot RAN. Sau khi truy cép 6 twong tmg, UE thong bao cho 6 da
truy cap vé thong tin 6 tim goi cia mang kia. RAN dam nhiém 6 dugc truy cdp tao cAu
hinh truGce tai nguyén tuong Ung ching han nhu SRB va DRB cua 6 ma khdng dugc
truy cap béi UE (tram co sé duogc truy cép co thé can tuwong tac voi mot tram co sG
khac thong qua giao dién Xn dé thu nhan cac tham s céu hinh, béi vi 6 khong dugc
truy cép thudc vé mot RAN khac.) Péi véi kién traic RAN khong phén chia, nghia 1a
khi ¢6 PLMN1-RAN va PLMN2-RAN, néu ton tai giao dién Xn gitra PLMN1-RAN
va PLMN2-RAN, va néu RAN khong thé thu nhan phan hoi tim goi toan thoi gian, thi
RAN c¢6 thé chu dong yéu ciu su twong tro trong viéc tim goi, tr mot RAN lan can
théng qua giao dién Xn, va giri thong tin lién quan cia UE can dugc tim goi dén RAN

lan can.

Nhu duoc thé hién trén Fig.13, néu UE c6 thé nhan viéc tim goi tir hai mang,
phuong phap tim goi duoc dé xuét theo mot phuong 4n cla sang ché duoc md ta nhu

sau:

Theo phuong 4n nay, gia dinh rang mang thi nhét duoc biéu dién béi PLMNI1, va
mang thir hai duoc biéu dién boi PLMN2. Sy két hop cia PLMNI1 va PLMN2 ¢6 thé
1a: PNI-NPN va SNPN, SNPN va PLMN,hoic PNI-NPN va PLMN. PNI-NPN va
PLMN c6 thé chia s¢ AMF va UPF.

Sau khi UE ¢ trang thai khong hoat dong trong hai mang va dugc két ndi lan dau
véi mot mang (UE chuyén sang trang thai RRC-connected), UE van can giit lai ngit

canh cua UE trong mang Kia.

UE duoc két ndi voi thiét bi mang truy cp co thé 1a UE & trang thai vo tuyén kép
(dual radio), hogc c6 thé 1a UE c6 nhidu thé SIM. Doi v6i UE ¢ trang thdi vo tuyén kép

(dual radio), UE c6 thé c6 hai giao dién Uu, va tap hop céc tai nguyén ching han nhu
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SRB va DRB c6 thé duoc tao cAu hinh tai mdi giao dién Uy, tirc 13, UE c6 thé duge
tao cAu hinh véi hai tip hop cua cac ngudn ching han nhu cac SRB va cac DRB. Giao
dién Uu gitta UE va mang thir nhét 1 giao dién Uu tht nhét, va giao dién Uu gitta UE
va mang thi hai I giao dién Uu thr hai. Phuong phap theo sang ché co thé giai quyét
vAn d& bang cach giao dién Uu thir nhét twong tro giao dién Uu thir hai trong viéc tim
goi UE va tuong trg giao dién Uu thir hai trong viéc tao cAu hinh cac tham sd lién quan

dén cac SRB va cac DRB.

DPéi v6i UE ¢6 nhiéu thé SIM, ky hiéu nhan dang ngudi dung ciua UE trong mang
thir nhét c6 thé 14 ky hiéu nhan dang ctia thé SIM thir nhét, va ky hiéu nhan dang ngudi
dung ctia UE trong mang th{r hai ¢6 thé 13 ky hiéu nhan dang cua thé SIM thir hai. Tac
13, sang ché c6 thé giai quyét vAn d& bang cach thé SIM tha hai twong trg trong viéc
tim goi thé SIM thu nhét va tuong trg thé SIM thu nhét trong viéc tao cAu hinh tham
s lién quan, vi du, khi thé SIM thir nhét va thé SIM th hai trong UE chia sé mot thiét
bi ang-ten. Khi UE gbm thé SIM thtt nhét va thé SIM thtr hai, thi mang thir nhét va

mang tht hai c6 thé 1a cing mang hodc cic mang khac nhau.

Khi UE ¢6 thé SIM thir nhét va thé SIM thit hai, cic mang khac nhau tim goi cac
thé SIM khac nhau ctia UE. Vi du, mang thtr nhat giri ky hiéu nhan dang tht nhét dé
tim goi thé SIM thu nhét cua UE, va mang thir hai gui ky hiéu nhan dang thir hai tim
goi thé SIM thtt hai cua UE. Ngoai ra, cing mot mang tim goi cac thé SIM khac nhau
cia UE. Vi du, mang thir nhat giti ky hiéu nhan dang thir nhét va ky hiéu nhan dang
thit tu dé tim goi thé SIM thir nhat va thé SIM thir hai ciia UE, hodc mang thir hai guri
ky hiéu nhan dang thir ba va ky hiéu nhan dang thir hai tim goi thé SIM thir nhét va thé
SIM thit hai ctia UE. Ngoai ra, cac mang khac nhau tim goi cing mot thé SIM ctia UE.
Vi du, mang the nhét giri ky hiéu nhan dang thi nhat dé tim goi thé SIM tht nhat ctia
UE, va mang tht hai giri ky hiéu nhan dang thir ba dé tim goi thé SIM thir nhat cia
UE.

Dua trén giai phap k¥ thuat néi trén, UE c6 thé thong bao trude cho thiét bi truy
cip vé cac ky hiéu nhan dang cia cing mot thé SIM cua UE trong cac mang khéc

nhau, cac ky hiéu nhan dang cua céc thé SIM khac nhau ctia UE trong cung mang,
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hodc cac ky hiéu nhan dang cta cac thé SIM khéc nhau cua UE trong cac mang khac
nhau. Bang cach nay, khi nhan dir liéu tir cic mang khac nhau hodc cung mang, thi
may truy cap co thé x4c dinh, dya trén cac ky hiéu nhan dang khic nhau cua UE, rang

cac dit liéu khac nhau thudc vé cung mot UE, dé dé ra chinh sach tim goi thich hop.

Buéc 1300: UE & cac trang thai RRC-inactive trong mang PLMN1, va UE ciing 6
cac trang thai RRC-inactive trong mang PLMN?2.

Budc 1301a va 1301b: Dit liéu cia PLMN2 va dit liéu cua PLMNI lan lugt dén
PLMN2-UPF va PLMNI1-UPF.

Buge 13022 va 1302b: Dir liéu cia PLMNI va dir liéu cia PLMN dén
PLMNI-RAN va PLMN-RAN tuong (g,

Buée 1303: PLMN1-RAN va PLMN-RAN tim goi riéng bi¢t UE.

Buéc 1304: UE phan hdi viéc tim goi tir RAN-mang thit nhét, truy cap vao 6 th
nhét, va bao céo ky hiéu nhan dang mang (PLMN ID, CAG ID, NID, v.v.) cua mang
thit nhat dén 6 tht nhit cia mang thar nh4t bang cach st dung su tin hiéu héa
RRCResumeComplete; va UE gti ky hiéu nhan dang (ching han nhu 1-RNTI) cua UE
trong mang th{ hai, ky hiéu nhan dang cia mang tht hai, hodc ky hi€u nhén dang 6

ctia 6 thtt ba ciia mang thi hai dén 6 thu nhét ctia mang thir nhét.

Ngoai ra, ky hiéu nhén dang UE cua UE trong mang tht nhét, ky hiéu nhén dang
UE ctia UE trong mang thtt hai, ky hiéu nhén dang clia mang thir hai, hodc ky hi€u
nhan dang 6 cua 0 thir ba ciia mang tht hai ¢6 thé duoc gui dén 6 thu nhét cia mang
thr nhdt bing cach st dung su tin hiéu héa RRCResumeRequest (khong phai
RRCResumeComplete). Sau khi nhan thong tin, & tha nhat c6 thé biét rang UE cling
phan hdi viéc tim goi tir mang th hai trong khi phan hoi viéc tim goi tr mang thu
nhét. Tuy chon, nguyén nhén giri ban tin cling c6 thé dugc mang. Gid tri nguyén nhan
la ky tu chéng han nhu PLMN, PLMN2, PLMNI1, hoédc non-3GPP, chi bao ban tin
duoc gui cho dich vu mang PLMN, dich vu mang PLMN?2, dich vu mang PLMNI,
hodc dich vu mang khong phai 3GPP.

Truong hop 1: O thir nhét thu nhan cac tham sé thir nhét, thtr hai, thtr tw, va thi
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nam tir 6 thr ba cila mang thir hai, va gui tham s6 thir nhét, tht hai, th tw, va thir ndm

dén UE. Sau khi nhan céc tham sb, UE truy cap 0 tht ba.

Buéc 1305: RAN thir nhét yéu cAu thu nhén tham s thi nhat, thir hai, thir tu, va

thir nam (truy xuét yéu cau ngit canh UE) cua UE tir RAN thit hai.

Ban tin gdm it nhét mot trong cac thanh phan sau: ky hiéu nhan dang (chang han
nhu [-RNTTI) ciia UE trong mang thi hai, ky hiéu nhan dang cua mang thr hai, hodc ky
hiéu nhan dang 6 ctia & thit ba ciia mang thir hai. Nguyén nhan giri ban tin cling c6 thé
dugc mang. Gia tri nguyén nhéan 1a ky tu ching han nhu PLMN, PLMN2, PLMNI,
hodc non-3GPP, chi b4o ban tin dugce gii cho dich vu mang PLMN, dich vu mang
PLMN?2, dich vu mang PLMNI1, hodc dich vu mang khong phai 3GPP.

Budc 1306: RAN thir hai giti céc tham s6 thir nhat, thir hai, tht tw, va thir ndm ctia
UE dén RAN thtr nhit (phan hdi ngtt canh UE truy xuét). Ban tin gom it nhat mot
trong cac tham s6 sau: cac tham sd tha nhét, thr hai, tht tu, va thit ndm, ky hiéu nhan
dang (chiang han nhu I-RNTI) cia UE trong mang thi hai, ky hiéu nhan dang cua
mang thr hai, hogc ky hiéu nhén dang 6 cta 6 thir ba cia mang thir hai. Nguyén nhéan
gui ban tin cling co thé dugc mang. Gia tri nguyén nhén la ky tu ching han nhu
PLMN, PLMN2, PLMN1, hodc non-3GPP, chi bdo ban tin dugc gui cho dich vu mang
PLMN, dich vu mang PLMN2, dich vu mang PLMN1, hodc dich vu mang khong phai
3GPP.

Buéc 1307: RAN tht nhét giri céc tham sb thir nhét, thit hai, thir tw, va th nam
ctia UE dén UE trong & thi nhét (tiép tuc lai RRC, chu hinh lai RRC hofc thiét lap
RRC). Ban tin g6m it nhat mot trong cac tham s6 sau: cac tham s thu nhét, thir hai,
tht tu, va thit ndm, ky hiéu nhan dang (chang han nhu [I-RNTI) cua UE trong mang
tht hai, ky hiéu nhan dang cua mang thir hai, hodc ky hiéu nhin dang 6 cia 6 thir ba
ctia mang thir hai. Nguyén nhén giri ban tin cling co thé duoc mang. Gia tri nguyén
nhan 1a ky tu chéng han nhu PLMN, PLMN2, PLMN1, hodc non-3GPP, chi bao ban
tin duoc gui cho dich vu mang PLMN, dich vu mang PLMN?2, dich vu mang PLMNI,
hoic dich vu mang khong phai 3GPP.
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Budc 1308: UE truy cap 0 thi ba cua mang thit hai (trong d6 UE co thé truy cap 6
thit ba bang cach st dung yéu cdu Tiép tuc lai RRC, RRCReconfigurationComplete,
hodac Hoan thanh tiép tuc lai RRC; hodc vi tham s6 da dugc tao cAu hinh, nén UE c6
thé truy cap truc tiép vao 6 thir ba thong qua quy trinh truy cép ngiu nhién dua trén

khong tranh chép (MSG1, MSG?2), va sau do truc tiép gtri va nhan dit liéu).

Trudng hop 2: O thir nhat nhin tham sb thir nhat, thir hai, thir tu, va th nam (thy
chon) tr 6 tht ba ctia mang thir hai, tao ra tham s6 thi ba c6 tham chiéu dén cac tham
s6 noi trén, va giri tham sb thir ba dén UE. Sau khi nhan tham sb, UE nhan dich vu cua

mang thir hai bang cach st dung 6 thir nhét.

Budce 1305: (Tuy chon) RAN thur nhit yéu cu thu nhén cac tham sd thur nhét, thir
hai, thir tu, va thir ndm ciia UE tir RAN thir hai (YEU CAU NGU CANH UE TRUY
XUAT). Ban tin gdm it nhét mot trong cic thanh phan sau: ky hiéu nhén dang (ching
han nhu I-RNTI) ctia UE trong mang tht hai, ky hiéu nhan dang ciia mang thir hai,
hodc ky hiéu nhan dang 6 cia 6 thit ba ciia mang thir hai. Nguyén nhan giri ban tin
ciing c6 thé dugc mang. Gia tri nguyén nhan 1a ky tu ching han nhu PLMN, PLMN2,
PLMNI1, hodc non-3GPP, chi bao ban tin dugc gti cho dich vu mang PLMN, dich vu
mang PLMN2, dich vu mang PLMN1, hodc dich vu mang khong phai 3GPP.

Budc 1306: (Tly chon) RAN thir hai giri cac tham sd thir nhét, thir hai, thir tu, va
thtr nam cta UE dén RAN thir nhat (PHAN HOI NGO CANH UE TRUY XUAT).
Ban tin gém it nhat mot trong cac tham s6 sau: cac tham sb tha nhét, thi hai, thir tu, va
ther ndm, ky hiéu nhén dang (ching han nhu I-RNTI) cia UE trong mang tht hai, ky
hiéu nhan dang cia mang tht hai, hoac ky hiéu nhan dang 6 cua o thir ba cia mang th
hai. Nguyén nhén giri ban tin cling ¢6 thé dugc mang. Gi4 tri nguyén nhan 1a ky tu
chéng han nhu PLMN, PLMN2, PLMN1, hoac non-3GPP, chi bao ban tin dugc gui
cho dich vu mang PLMN, dich vu mang PLMN2, dich vu mang PLMNI1, hoéc dich vu
mang khong phai 3GPP.

Bude 1307: RAN thir nhat giri tham s thir ba dén UE (thiét 1ap RRC, Cau hinh lai
RRC, hoac tiép tuc lai RRC), trong d6 tham sb thir ba c6 thé dugc tao cAu hinh boi 6

tht nhét, hodc c6 thé duoc tao ciu hinh dua trén cac tham sb thir nhat, thtr hai, tha tu,
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va thit nam trong budc 1305 va budce 1306. ban tin gbm it nhét mot trong cac tham s6
sau: tham s thir ba, ky hiéu nhén dang (ching han nhu I-RNTI) ciia UE trong mang
thtr hai, ky hiéu nhin dang ctia mang thi hai, hodc ky hiéu nhén dang 6 cta 6 thir ba
clia mang thit hai. Nguyén nhan giri ban tin cling co thé dugc mang. Gia tri nguyén
nhén 1a ky tu chéng han nhu PLMN, PLMN2, PLMNI1, hoac non-3GPP, chi bao ban
tin dugc gui cho dich vu mang PLMN, dich vu mang PLMN?2, dich vu mang PLMNI,
hodc dich vu mang khong phai 3GPP.

Budce 1308: UE hoan thanh cAu hinh cia tham sb thir ba, va nhan dit liéu clia mang
thir hai bing céch st dung 6 thir nhat (trong d6 UE c6 thé nhan dit liéu cia mang tha
hai béng cach st dung RRC Resume complete, hodc RRCReconfigurationComplete;
hodc vi tham s6 da dugc tao cAu hinh, nén UE c6 thé truy cép truc tiép vao 0 thir ba
thong qua quy trinh truy cap ngau nhién khong tranh chip (MSG1, MSG2), sau d6

truc tiép giri va nhan dit liéu).

Bude 1309: RAN-mang thir nhét giri ban tin yéu cdu Chuyén dbi dudng din dén
AMF cta mang th{ hai, trong d6 ban tin yéu cAu Chuyén do6i duong dan mang gia tri
nguyén nhan, ma co thé 1a tuong tro (Assistant) va chi bao su thay dbi duong dan cua
viéc truyén dit liéu do su twong tro khi truyén. Céac tham sb sau c6 thé dugc mang
thém: thong tin nhan dang cta o thi nhét, va thong tin nhan dang cta mang thir nhét
(PLMN ID, CAG ID, va NID). Ngoai ra, ban tin (B4o nhan yéu cAu chuyén dbi duong
dan) duoc cung cép lai boi AMF cho mang RAN thir nhét ciing ¢ thé mang nguyén
nhan, thong tin nhan dang cua 6 thir nhét, va thong tin nhan dang cuia mang thu nhét
(PLMN ID, CAG ID va NID).

Theo phuong phép thé hién trén Fig.13, khi UE & cac trang thai RRC-inactive
trong cac mang khéc nhau va cic mang khac nhau ddng thoi tim goi UE, sau khi phan
hdi mot mang, UE thong bao cho mang thong tin lién quan dén tim goi ciia mot mang
khéc, va mang tuong trg mang khac dé trong viéc tao cAu hinh trude tai nguyén mang
hodc truyén dit liéu mat phang ngudi dung. Theo cach nay, UE khong can lién hé véi
cac mang khac nhau dé tao cAu hinh cac tai nguyén mang, va RAN c¢6 thé thuc hién su

d6 t4i tin hiu mat phing didu khién va su do tai dir liéu mét phang ngudi ding, bang
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céch d6 cin bang tai lién 6.

CAn luu ¥ rang cac vi du trong cac kich ban tmg dung trong sdng ché chi thé hién
mot s6 cach thuc hién c6 thé co, dé gitp hiéu va mé ta rd hon phuong phép trong sang
ché. Nguoi c6 hiéu biét trung binh trong linh vuc k¥ thuat c6 thé thu duoc cac vi du vé
mot sb dang tién hoa theo phuong phap chi bao tin hiéu tham chiéu duogc dé xuat trong

sang ché.

Trong cac phuong an ndi trén dugc dé xuét trong sang ché, cac phuong phéap dugc
dé xudt trong cac phuong 4n cua sang ché duoc mo ta tir cac quan diém cua thiét bi
mang truy cap thu nhét, thiét bi mang truy cap tha hai, CU va DU trong thiét bi mang
truy cap dugc chia sé, hodc thiét bi dAu cudi, va su tuong tac gitta cac thiét bi. Pé thuc
hién c4c chirc ning trong cac phuong phap duoc dé xuét trong cac phuong 4n cla sang
ché, cac thiét bi néu trén co thé gdm ciu tric phan ciing va/hodc md-dun phin mém
va, thuc hién cic chirc nang dudi dang cAu tric phén ciing, mo-dun phén mém, hoic
su két hop cua cAu tric phan cing va md-dun phan mém. Viéc mot chirc ning trong s6
céac chirc niang noi trén dugc thyc hién boi cAu trac phan cting, mo-dun phan mém, hay
su két hop gitta cAu trac phén cirng va mo-dun phﬁn mém phu thudc vao tmg dung cu

thé va rang budc thiét ké cua giai phap ky thuét.

Nhu duogc thé hién trén Fig.14, dya trén cing mot khai niém k¥ thuat, mot phuong
4n ciia sang ché con d& xudt may 1400. My 1400 c6 thé 1a thiét bi dau cudi, thiét bi
mang truy cép hodc CU trong thiét bi mang truy cap. Thiét bi mang truy cp gbm thiét
bi mang truy cédp thu nhét, thiét bi mang truy cép thu hai, hodc thiét bi mang truy cap
duoc chia sé. Ngoai ra, may 1400 co thé 1a mot may trong thiét bi dau cubi, trong thiét
bi mang truy c4p hodc trong CU, hodc méay ma c6 thé duoc sir dung dé két hop véi dau
cudi, thiét bi mang truy cap, hoac CU. Theo mot thiét k&, may 1400 c6 thé gbm cac
md-dun ma tuong tmg mot-mot v6i cac phuong phap/hoat dong/bude/hanh dong dugc
thuc hién boi thiét bi dau cudi, thiét bi mang truy cép, hodc CU trong cac phuong an
n6i trén. Cac md-dun c6 thé 1a mach céc phﬁn ctng hodc phﬁn mém, hoic c6 thé duoc
thuc hién boi mach phan ciing két hop v6i phan mém. Theo mét thiét ké, may 1400 c6

thé gdm mo-dun xir Iy 1401 va md-dun truyén thong 1402. Mo-dun xir Iy 1401 dugce
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tao cAu hinh dé goi mo-dun truyén thong 1402 thuc hién chirc nang nhan va/hodc guri.

Mo6-dun truyén thong 1402 g6m mo-dun nhan 1402-1 va mo6-dun gui 1402-2.

Khi mdy 700 duoc tao cAu hinh dé thuc hién phwong phap duoc thue hién boi thiét
bi mang truy cap thir nhét, thi

mé-dun nhan 1402-1 dugc tao cu hinh dé nhan dit liéu duong xubng ciia
thiét bi dAu cubi tir thiét bi mang 18i thir nhét, trong d6 thiét bi mang truy

cap thr nhét va thiét bi mang 161 thit nhit thuge vé mang thir nhat; va

mo-dun gii 1402-2 duge tao cAu hinh dé giri ban tin thir nhét dén thiét bi
mang truy cip tht hai, trong do thiét bi mang truy cp tht hai thudc vé
mang thir hai, va ban tin tht nhit duoc sit dung dé chi bao thiét bi mang

truy cap thit hai twong tro trong viéc tim goi thiét bi dau cudi.

Khi may 1400 duoc tao cAu hinh dé thuc hién phuong phéap dugc thuc hién boi

CU trong thiét bi mang truy cép dugc chia sé, thi

mo-dun nhin 1402-1 dugc tao cAu hinh dé nhén dir liéu duong xudng cia
thiét bi dAu cubi tir m&i thiét bi trong sb thiét bi mang 161 thir nhat va thiét
bi mang 15i thi hai, trong do6 thiét bi mang 16i tht nhit thudc vé mang thi

nhét, va thiét bi mang 161 thtr hai thudc v€ mang thir hai; va

mo-dun gui 1402-2 dugc tao cAu hinh dé gui ban tin thu nhit dén DU,
trong d6 ban tin thir nhét dugc st dung dé chi bdo chinh sach tim goi dé tim
goi thiét bi du cudi, va chinh sach tim goi gom: thuc hién viéc tim goi
trong 0 ciia mang thu nhét, thuc hién viéc tim goi trong 6 ctia mang thir hai,
hodc thuc hién viéc tim goi trong ca & cia mang thir nhét va 6 cia mang

tha hai.

Khi may 1400 duoc tao cAu hinh dé thuc hién phuong phap dugc thuc hién boi

thiét bi dau cudi, thi
mé-dun xi 1y 1401 duge tao cAu hinh dé thiét 1ap két ndi voi 6 thir nhat

cuia mang th nhét;
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mé-dun nhan 1402-1 duge tao cAu hinh dé nhén ban tin tht nhét tir 6 thi
nhét, trong d6 ban tin thir nhit dugc sir dung dé chi bao rang dit ligu duong

xudng ctia mang thir hai dén; hodc

mo-dun xtt 1y 1401 duge tao cu hinh dé thiét 1ap két ndi véi 6 thir nhét

cia mang thur nhat; va

mo-dun giri 1402-2 duoc tao cAu hinh dé gui ban tin thtr nhat dén 6 thir
nhét, trong do6 ban tin thi nhét duoc st dung dé chi bao rang dit liéu duong

xudng cia mang thir hai dén.

Mo-dun xir Iy 1401, mo-dun nhan 1402-1, va md-dun gui 1402-2 ¢cb thé con duoc
tao cdu hinh dé thuc hién cac budce hoic cac hoat dong twong ting khac dugc thuc hién
béi cac thiét bi trong cac phuong 4n cia phuong phap néi trén, va cac chi tiét khong

duoc mo ta lai ¢ day.

Theo cac phuong dn cua sang ché, viéc phan chia thanh cac mo-dun la mot vi du
va chi don thudn 13 sy phéan chia chtrc ning 16gic. Trong cich thyc hién thuc té, mot
cach phan chia khac ¢o thé duoc st dung. Ngoai ra, cac md-dun chirc nang trong cac
phuong an cua sang ché ¢c6 thé duoc tich hop vao mot bd xtr 1y, hodc mdi mo-dun c6
thé tn tai mot minh v& mat vat 1y, hodc hai hogc nhidu mo-dun c6 thé duoc tich hop
vao mot mo-dun. Mo6-dun tich hgp co thé dugc thuc hién duéi dang phﬁn cing, hodc

¢6 thé dugc thuc hién duéi dang mod-dun chirc ndng phan mém.

Fig.15 thé hién may 1500 theo mot phuong n cla séng ché. May 1500 dugc tao
cAu hinh dé thuc hién cac chirc ning cla thiét bi dau cudi hodc thiét bi mang theo
phuong phép noi trén. Thiét bi mang gdm thiét bi diu cubi, thiét bi mang truy cap,
hoac CU trong thiét bi mang truy cap, va thiét bi mang truy cap gém thiét bi mang truy
cap thur nhét, thiét bi mang truy cap thtr hai, hodc thiét bi mang truy cap chia sé. Khi
chirc ning cia thiét bi mang truy cap thir nhit dugc thuc hién, thi thiét bi nay c6 thé 1
thiét bi mang truy cap thu nhét, may trong thiét bi mang truy cap thu nhét, hoic may
¢6 thé duoc st dung clng voi thiét bi mang truy cap tht nhét. Khi chtrc nang cla thiét

bi dau cubi duoc thuc hién, thi may c6 thé 1a thiét bi dau cudi, may trong thiét b dau
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cubi, hodc may ma c6 thé dugc sir dung dé twong hop véi thiét bi dau cudi. Khi chiic
ning cua CU dugc thuc hién, may c6 thé 1a CU, may trong CU, hodc mdy c6 thé dugc

st dung dé twong hop véi CU.

May c6 thé 12 mot hé théng chip. Theo phuong an cia sang ché, hé théng chip c6
thé gdm chip, hodc c6 thé gém chip va mot thanh phan roi rac khac. May 1500 gdm it
nhat mot bo xir Iy 1520, dwoc tao cAu hinh dé thuc hién cac chirc ning cia thiét bi dau
cudi, thiét bi mang truy cap, hodc CU trong thiét bi mang truy cap theo phuwong phéap
duge dé xuét trong cac phuong an cuia sang ché. May 1500 ¢6 thé con gdm giao dién
truyén thong 1510. Theo phwong an ctlia sing ché, giao dién truyén thong c6 thé 12 bo
truyén nhan, mach, bus, mo-dun, hodc mot loai giao dién truyén thong khéc, va duoc
tao cAu hinh dé truyén thong véi mot thiét bi khac bang cach sit dung phuong tién
truyén dan. Vi duy, giao dién truyén thong 1510 dugc st dung boi mot thiét bi trong
mdy 1500 dé truyén thong véi mot thiét bi khéc. Vi du, khi may 1500 la thiét bi mang
truy cap thtt nhat, thi thiét bi khac c6 thé 1a thiét bi mang truy cap thi hai hodc thiét bi
dAu cudi. Khi may 1500 12 CU, thi thiét bi khac ¢6 thé 1a DU hodc thiét bi dau cudi. Bo
xt ly 1520 nhén va gti dit li€u bing cach st dung giao dién truyén thong 1510, va
duoc tao cAu hinh dé thuc hién phuong phép trong cac phuong an néi trén. Vi du, khi
chitc ning cua thiét bi mang truy cap thir nhit dugc thuc hién, thi giao dién truyén
thong 1510 dugc tao chu hinh dé nhan dit liéu duong xuéng cia thibt bi dau cudi tir
thiét bi mang 161 thir nhét, trong d6 thiét bi mang truy cap thir nhét va thiét bi mang 15i
tha nhit thudc vé mang thi nhét, va giri ban tin thir nhét dén thiét bi mang truy cap thir
hai, trong d6 thiét bi mang truy cap thu hai thude vé mang thtr hai, va ban tin tht nhét
duoc st dung dé chi béo thiét bi mang truy cp thir hai tuong tro trong viéc tim goi
thibt bj ddu cudi. Khi chirc ning cta CU trong thiét bi mang truy cap dugc chia sé
duogc thuc hién, thi giao dién truyén thong 1510 duoc tao cAu hinh d nhan dit liéu
dudng xubng ciia thiét bi dau cudi tir mdi thiét bi trong s6 thiét bi mang 151 tht nhat va
thiét bj mang 151 thir hai, trong d6 thiét bi mang 15i tht nhét thudc vé mang thit nhat,
va thiét bj mang 16i thtt hai thudc v& mang thir hai, va giri ban tin thir nhat dén DU,

trong d6 ban tin thu nhat dugc st dung dé chi bao chinh sach tim goi dé tim goi thiét
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bi dAu cudi, va chinh sach tim goi g@)m: thuc hién viéc tim goi trong & cia mang thir
nhét, thuc hién viéc tim goi trong & ciia mang thr hai, hodc thuc hién viéc tim goi
trong ca 0 clia mang th nhit va 6 cia mang thir hai. Khi chitc nang cia thiét bi dau
cubi duoc thue hién, thi bd xir Iy 1520 dugc tao cAu hinh dé thiét 1p két ndi véi 6 thu
nhit cia mang thir nhit, va giao dién truyén thong 1510 duge tao cAu hinh dé nhén ban
tin thir nhét tir & thir nhét, trong d6 6 ban tin thir nhit duge sir dung dé chi bao ring

dit liéu duong xudng ciia mang thir hai dén.

B xit 1y 1520 va giao dién truyén thong 1510 c6 thé con duoc tao chu hinh dé
thuc hién cac budc hodc cac hoat dong twong tmg khac dugc thuc hién bdi thiét bi dau
cudi, thiét bi mang truy cap thir nhit, CU trong thiét bi mang truy cdp dugc chia s€,
hodc mot thiét bi khéc trong cac phurong an noéi trén. Céc chi tiét khong duge md ta lai
& day.

May 1500 con ¢6 thé gdm it nhét mot bd nhé 1530, duge tao chu hinh dé luu trir
1énh chwong trinh va/hodc dit liéu. Bo nhé 1530 duge ghép ndi v6i bd xir 1y 1520. Su
ghép ndi theo phuong 4n nay cia sang ché 1a ghép nbi gidn tiép hodc két ndi truyén
thong gifta cdc may, cac don vi, hodc cac mo-dun, cb thé & dang dién, dang co hoc,
ho#ic mot dang khac va dugc st dung, dé trao doi thong tin gifta cdc may, cac don vi,
hoiic cac mo-dun. BO xit Iy 1520 c6 thé hoat dong phéi hop v6i bo nhé 1530. BO xir ly
1520 c6 thé thuc hién 1énh chuong trinh dugc lwu trit trong bd nhé 1530. It nhat mot

trong s6 it nhit mot bo nhé co thé duoc gdm trong bo xtt 1y.

Theo phuong &n cua sang ché, phuong tién két ndi cu thé giita giao dién truyén
thong 1510, bd xir Iy 1520, va bd nhé 1530 khong bi gidi han. Theo phuong 4n cua
sang ché, trén Fig.15, bd nhé 1530, bd xir Iy 1520, va giao dién truyén thong 1510
duoc két ndi thong qua bus 1540. Bus dugc biéu dién bsi mot duong dém trén Fig.15.
Céch két ndi gitta cac thanh phan khéc chi 1a vi du dé mo ta, va khong bi gidi han ¢
d6. Bus c6 thé duoc phan loai thanh bus dia chi, bus di liéu, bus diéu khién, va loai
twong tu. P& d biéu dién, chi mt duong nét dam duoc sir dung dé biu dién bus trén

Fig.15, nhung diéu nay khong c6 nghia la chi c6 mot bus hoac chi mot loai bus.

Khi may 1400 va my 1500 1a cac chip hodc céc hé théng chip cu thé, thi mé-dun
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nhan 1402-1, mo-dun giti 1402-2, va giao dién truyén thong 1510 c6 thé xuét ra hogc
nhan tin hiéu bang tAn co s&. Khi may 1400 va mdy 1500 l1a céc thiét bi cu thé, thi
mé-dun nhan 1402-1, mo-dun giri 1402-2, va giao dién truyén théng 1510 c6 thé xuét
ra hodc nhan tin hi€u tan s6 vo tuyén. Theo cdc phuong 4n cla sang ché, bo xir Iy c6
thé 1a bo xt¢ Iy chung, bd xr 1y tin hi¢u k¥ thuat sb, mach tich hop danh riéng cho tng
dung, mang cdng kha 14p trinh trudng hodc mot thiét bi 16gic kha 1ap trinh khéc, cng
roi hodic thiét bj logic ban din, hodc thanh phin phin cimg rdi rac, va c6 thé thyc hién
hoic thuc thi cdc phuong phép, cdc bude, va cac so dd khéi 16gic dugc bdc 1 trong
cac phuong an cua sang ché. Bb xir ly da nang c6 thé 1a bd vi xt ly hodc bd xur ly
thong thuong bét ky hodc loai twong tu. Cac bude clia phuong phap duoc bdc 16 véi
tham chiéu dén cac phuong an cua sang ché c6 thé dugc thuc hién truc tiép bdi bo xtr
Iy phan cting, hodc c6 thé duoc thuc hién bang cach st dung két hop phan cting trong

bo x1r Iy va mo-dun phan mem.

Theo céc phuong 4n ciia sing ché, bd nhd c6 thé 12 bd nhé khong kha bién, ching
han nhu & dia ctng (hard disk drive, HDD) hodc 6 dia thé ran (solid-state drive, SSD),
hodc co thé 12 b nhé kha bién (volatile memory), chéng han nhu bd nhé truy cép ngﬁu

‘nhién (random-access memory, RAM). B nhé la phuong tién nao bat ky ma co thé
duoc st dung dé mang hodc luu trit md chuong trinh mong doi dudi dang 1énh hodc
chu tric dit lidu va c6 thé truy cdp duge bdi may tinh, nhung khong giéi han ¢ do. Bo
nh¢ theo cic phuong 4n cua sang ché c6 thé 12 mach hogc thiét bi khac bét ky ma c6
th thwe hién chirc nang luu tri¥, va dugc tao cau hinh dé luu trit 1énh chuong trinh
va/hoac dit licu.

Mot phuong &n cia sang ché @ xuét phuong tién luu trit may tinh dé luu trit 1énh
¢6 thé doc dugc bing mdy tinh. Khi 1énh ¢6 thé doc dugc bang mdy tinh duge chay
trén may truyén thong, thi may truyén thong dugc kich hoat dé thuc hién cac phuong

an ctia phuong phap ndi trén.

Mot phuong 4n cua sang ché @ xuét san phdm chuong trinh may tinh, gbm lénh.
Khi san phidm chuong trinh mdy tinh chay trén may ruyén thong, thi may truyén thong

duoc kich hoat dé thuc hién cdc phwong 4n ciia phurong phap noéi trén.

-99-



52130 100/121

Nguoi co hiéu biét trung binh trong linh vuc k¥ thuat nén hiéu ring cac phuong an
ctia sang ché co thé duoc dé xuit dudi dang phuong phap, hé théng, hodc san pham
chuong trinh may tinh. Do do, sang ché c6 thé s dung dang cta cac phuong an chi
phan cting, cac phuong an chi phan mém, hodc cac phuong an voi sy két hop ctia phan
mém va phan ctng. Hon nita, sang ché ¢6 thé sir dung dang san phim chuong trinh
may tinh ma dugc thyc hién trén mot hoac nhiéu phuong tién luu trit ¢ thé st dung
trén mAy tinh (gdm nhung khong gidi han v6i bd nhé 6 dia, CD-ROM, bd nh¢ quang,

va loai tuong ty) ma gdbm ma chuong trinh ¢6 thé st dung cho may tinh.

Sang ché dugc md ta véi su tham khao dén cac biéu dd tién trinh va/hodc cac so
dd khéi ctia phwong phép, thiét bi (hé théng), va san pham chuong trinh mdy tinh theo
cac phuong an cua sang ché. CAn hiéu ring céac 1énh chuong trinh may tinh c6 thé
duoc st dung dé thue hién mdi quy trinh va/hoic mi khéi trong céc bicu do tién trinh
va/hoic cac so dd khdi va su két hop cua quy trinh va/hodc khéi trong cac biéu do tién
trinh va hodc cac so dd khdi. Cac 1énh chuong trinh may tinh nay c6 thé dugc cung
cip cho may tinh da nang, may tinh chuyén dung, bo xur 1y nhing, hodc b xtr Iy cua
thiét bi xr ly dit Jiéu kha 1ap trinh khac bét ky dé tao ra t6 hop may, sao cho cdc 1énh
dugc thuc thi béi may tinh hodc bd xur ly cia thiét bi xir Iy dit liéu kha 14p trinh khac
bét ky tao ra may dé thuc hién chirc ning cu thé trong mot hodc nhiéu quy trinh trong

cac biéu dd tién trinh va/hodc trong mot hodc nhiéu khoi trong cac so d6 khoi.

Céc lénh chuong trinh may tinh nay co thé duoc luu trit trong bd nhd o thé doc
dwoc bing mdy tinh ma c6 thé chi bdo mdy tinh hogc thiét bi xu ly dit liéu kha 1ap
trinh khac bat ky hoat dong theo cach cu thé, sao cho céac 1énh dugc luu trit trong bo
nhé c6 thé doc duoc béng may tinh tao ra ciu phé”m ma gém may 1énh. May 1énh thuc
hién chitc ning cu thé trong mdt hodc nhiéu quy trinh trong céc biéu dd tién trinh
va/hodc trong mot hodc nhiu khdi trong céc so d khbi.

Cac lénh chuong trinh méy tinh nay cé thé dugc tai vao may tinh hodc mot thiét bi
xtr ly dir liéu kha 1ap trinh khac, sao cho loat cua cac thao tac va cac budc duoc thuc
hién trén may tinh hodc mot thiét bi kha lap trinh khéc, dé tao ra su xur ly dugc thuc

hién béng may tinh. Do dd, cac 1énh duoc thuc thi trén may tinh hodc mot thiét bi kha
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1ap trinh khac cung cép cac bude dé thuc hién chirc ning cu thé trong mot hodc nhiéu
quy trinh trong cac bidu dd tién trinh va/hodc trong mot hodc nhiéu khéi trong cac so
6 khoi.

Mic di mdt sb phuong an wu tién cla séng ché da dugc mod ta, nhitng nguoi co
hidu biét trung binh trong linh vuc k§ thuat c6 thé thuc hién céc thay dbi va cac stra
ddi dbi v4i cac phuong an nay mot khi ho biét dugc khai niém sang ché co ban. Do do,
céc yéu cau bao hd sau diy dugce dy dinh dé duge hiéu 1a bao ham cac phuong an

duoc wu tién va toan bd cac thay doi va cac stra doi déu nim pham vi cia sdng cheé.

R® rang, nhitng nguoi ¢ hiéu biét trung binh trong linh vurc k¥ thudt co thé thuc
hién céc stra doi va bién thé khac nhau ddi v6i cac phuong an cua sang ché ma khong
phai roi khoi pham vi va tinh than ctia cac phuong an cla sdng ché. Sang ché nham
muc dich bao ham céc stra dbi va bién thé nay véi diéu kién 1a chung nim trong pham
vi bao ho dugc xac dinh boi cac yéu ciu bao hd sau day va cac cong nghé tuong

duong cua chung.
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YEU CAU BAO HQ
1. Phuong phéap truyén thong dung cho thiét bi nguoi dung (user equipment - UE),

phuong phép nay bao gdm cac budc:

nhan, thong tin hé théng dugc phéat rong Abc’ri o cua thiét bi mang truy cép vo
tuyén, thong tin hé théng bao gbdm tén mang con ngudi co thé doc duoc (human
readable network name, HRNN) ctia mang cia cac mang khong cong cong doc lap
(stand-alone non-public network, SNPN), hodc tén mang con nguoi co thé doc dugc
(HRNN) ctia mang ctia cac mang khong cong cong tich hop mang coéng cong (public
network integrated non-public network, PNI-NPN), trong d6 thir tu ctia cac HRNN la
gidng nhu thir tu cua ky hiéu nhan dang mang di dong mat d4t cong cong (public land
mobile network identifier, PLMN ID) va cac ky hiéu nhdn dang mang (network
identifier, NID) trong khdi thong tin hé théng (system information block 1, SIB1) hodc
thtr tw cua cac HRNN la giéng nhu thi tu cua cac ky hiéu nhan dang mang di dong
mit dat cong cong (public land mobile network identifier, PLMN ID) va céac ky hi€u

nhan dang nhom truy cép kin (closed access group identifier, CAG ID) trong SIB1;
thu nhén, tir thong tin hé théng, thong tin cia mang ma o hd tro truy cip vao.

2. Phuong phép truyén thong theo diém 1, trong d6 thong tin hé théng khong bao gbm
cac PLMN ID va cac NID, hodc cac PLMN ID va cac CAG ID.

3. Phuong phép truyén thong theo diém 2, trong d6 truong hop mang dugc nhén dang
b6i PLMN ID va NID/CAG ID khong dugc tao cAu hinh v6i HRNN tuong Gng, muc
nhép tuong ting s€ khong co.

4. Phuong phéap truyén thong theo diém bit ky trong s6 cac diém tir 1 dén 3, trong d6

phuong phap con bao gbém budc:

b4o cdo, cho thiét bi mang truy cip v tuyén thong tin nhdn dang mang clia mang

ma UE Iua chon dé truy cap.

5. Phwong phép truyén thong theo diém bét k¥ trong sb cac diém tir 1 dén 3, trong d6
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phuong phéap con bao gbm budc:
gtri, boi UE, ban tin hoan thanh thiét 1ap RRC thiét bi mang truy cap vo tuyén, va

ban tin hoan thanh thiét 1ap RRC bao gdm thong tin nhan dang mang clia mang

duoc lya chon bai UE dé truy cap.

6. Phuong phép truyén thong theo diém 5, trong d6 thong tin nhin dang mang cla
mang dugc chon béi UE dé truy cap bao gdm: PLMN ID va NID.

7. Phudng phéap truyén thong theo diém bt k¥ trong sb cic diém tir 1 dén 6, trong d6
thong tin hé théng 1a khdi théng tin hé thong (System Information Block, SIB) dugc
dinh nghia méi; hodc

trong d6 thong tin hé thong 12 SIB chuyén dung von 1a khac voi SIB1.
8. May truyén thong bao gbm:

mo-dun nhan, duoc tao cAu hinh dé nhan thong tin hé théng dugc phat rong béi 0
ctia thiét bi mang truy cap vo tuyén, thong tin hé théng bao gém tén mang con ngudi
c6 thé doc duge (human readable network name, HRNN) cua mang cua cac mang
khong cong cong doc 1ap (stand-alone non-public network, SNPN), hodc tén mang con
nguoi co thé doc duoc (HRNN) ctia mang cua cdc mang khong cong cong tich hop
mang cong cdng (public network integrated non-public network, PNI-NPN), trong do
thr tu cua cac HRNN 1a giéng nhu thr tu cua ky hiéu nhan dang mang di ddng mat d4t
cong cong (public land mobile network identifier, PLMN ID) va cac ky hi€u nhan
dang mang (network identifier, NID) trong khéi thong tin hé théng (system
information block 1, SIB1) hodc thtr ty cua cac HRNN la gidng nhur thit ty cta cac ky
hiéu nhian dang mang di dong mat d4t cong cong (public land mobile network
identifier, PLMN ID) va cic ky hiéu nhan dang nhoém truy cép kin (closed access
group identifier, CAG ID) trong SIBI;

mo-dun xt ly, duge tao cAu hinh dé thu nhén tir thong tin hé théng, thong tin cua

mang ma 0 ho tro truy cép vao.

9. May truyén thong theo diém 8, trong d6 thong tin hé théng khong bao gdm céc
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PLMN ID va céc NID, hodc cdc PLMN ID va cac CAG ID.

10. May truyén thong theo diém 9, trong d6 trong trudng hop mang dugc xac dinh boi
PLMN ID va NID/CAG ID khong dugc tao cAu hinh véi HRNN tuong Gng, thi muc
nhép twong tng s€ khong co.
11. May truyén thong theo diém bat ky trong s6 cac diém tir 8 dén 10, trong d6 may
nay con bao gom:

mo-dun guri, dugc tao cAu hinh dé bao cdo thong tin nhin dang mang cua thiét bi
mang truy cap vo tuyén ctia mang ma UE lya chon dé truy cap.
12. May truyén thong theo diém bat ky trong sé cac diém tir 8 dén 10, trong d6 trong

d6 mo-dun giri con duogc tao cAu hinh dé:
guri thiét bi mang truy cap v tuyén ban tin hoan thanh thiét 1ap RRC, va

ban tin hoan thanh thiét 1ap RRC bao gém thong tin nhin dang mang cua mang

duoc Iva chon boi UE dé truy cap.

13. May truyén thong theo diém 12, trong d6 thong tin nhén dang mang ctia mang
dugc chon bdi UE dé truy cap bao gébm: PLMN ID va NID.

14. May truyén thong theo diém bét ky trong s6 cac diém tur 8 t6i 13, trong do6 thong
tin hé thong 14 khéi thong tin hé théng (System Information Block, SIB) duoc dinh

nghia m&i; hodc
trong do thong tin he théng 1 SIB chuyén dung von 1a khac véi SIBI.

15. May truyén thong, bao gbm bd xur ly va giao dién truyén thong, trong d6 giao dién
truyén thong dugc tao cAu hinh dé truyén thong v6i mot may truyén thong khéc; va b
xu ly duoc tao c4u hinh @ chay tap hop cc chuong trinh, sao cho mdy nay thuc hién
phuong phap theo mot diém bat ky trong sé céc diém tir 1 dén 7.

16. Phuong tién luu trt doc duoc bing may tinh, trong d6 phuong tién luu trr may
tinh nay luwu trir cac 1énh doc dugc bé“mg mady tinh, va khi 1énh doc dugc bé‘mg may tinh
dugc chay trén may truyén thong, thi may truyén thong dugce cho phép thuc hién

phuong phép theo mot diém bét ky trong s cac diém tir 1 dén 7.
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