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(57) Sang ché dé cap dén phuong phap truyén thong va thiét bi truyén thong. Theo phuong
phap nay, tram goc thir nhat thu tin nhan thir nhat; tram gbc thi nhat x4c dinh, dwa vao tin
nhin thtr nhat, xem c6 cip phat ving thong bio trén co so mang truy c@p radio (radio
access network-based notification area, RNA) moi to1 dau cubi & trang thai khong kich
hoat hay khong; va tram gbc thir nhat cAp phat RNA méi t6i dau cudi ¢ trang thai khong
kich hoat sau khi x4c dinh c6 cap phat RNA mdi toi dau cudi ¢ trang thai khong kich hoat,
dé lam gidm luong bao hi¢u thira; va/hoac tram géc thtr nhat thu tin nhén th hai; tram gé)c
thir nhat xac dinh tinh trang truyén thong ctia dau cudi ¢ trang thai khong kich hoat dua
vao tin nhan thi hai; va sau khi xac dinh rang dau cudi can thay doi tinh trang truyén
thong, tram gdc thir nhat diéu khién dau cudi dé thay ddi tinh trang truyén thong.
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Linh vue k§y thuat dwoc dé cap

Sang ché dé cap dén linh vuc cong nghé truyén thong, va cu thé 13, sang ché dé cap

dén phuong phap truyén théng va thiét bi truyén thong.
Tinh trang k§ thuat ciia sing ché

Trang thai khong kich hoat diéu khién tai nguyén radio (Radio Resource Control,
RRC), 1a trang thai truyén thong dau cubi méi duoc dinh nghia trong 5G. O trang thai
khéng kich hoat, mang 13i, tram gdc, va du cudi déu gitr thong tin ngit canh trong tmg.
Tuy nhién, khi di chuyén bén trong ving thong bao trén co sé& mang truy cap radio
(Radio Access Network, RAN) (RAN-based Notification Area, RNA), dau cudi & trang
thai khong kich hoat khong phan hdi tinh trang chat hrong kénh dén phia mang, va sau
khi di chuyén ra khéi RNA, dau cudi can thong bao mang rang du cudi da di chuyén ra
khoi RNA. RNA bao gém mot hodc nhiéu d. Néu RNA bao gém cac 0, cac 6 thudc vé
cung tram géc, hodc c6 thé thude vé c4c tram géc khac nhau, ma & do cac tram géc khéc
nhau c6 thé 1a cac tram gbc c6 cling cong nghé truy cap radio (Radio Access Technology,

RAT) hoic céac tram goc c6 cac RAT khéc nhau.

Do tinh di dong cia dau cubi o trang thai khong kich hoat, du cudi ¢ trang thai
khong kich hoat thyc hién viéc déng bo hoa duong xuéng vO1 tram géc phuc vu méi
(tram géc khong neo) qua vi¢e lya chon lai 6. Néu dau cudi & trang thai khong kich hoat
can truyén dir liéu, thuc hién cdp nhit RNA, thuc hién cdp nhat khu vuc theo doi
(Tracking Area, TA), va/hodc thuc hién cap nhat khu vuc ding ky (Registration Area),
tram géc phuc vu méi tré thanh tram géc neo. Tram géc phuc vu m6i ma tr¢ thanh tram
gbc neo can cép phat RNA mdi t6i dau cubi ¢ trang thai khong kich hoat. Tuy nhién,
lwong bao hiéu thira 1a trong dbi 16n trong quy trinh ma trong d6 tram gbc phuc vu méi

cép phat RNA méi t6i dau cudi & trang thai khong kich hoat.
Ban chit k¥ thuit ciia sing ché

Céc phuong an cua sang ché dé xuét phuong phap truyén thong va thiét bi truyén
thong, sao cho RNA méi duge cép phét toi dau cudi & trang thai khong kich hoat sau

khi xéc dinh duoc ring RNA méi can duge cip phat t6i dau cudi 6 trang thai khong kich
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hoat, nh¢ d6 1am giam luong bao hiéu thura.

Theo khia canh thir nhét, sang ché dé xuat phuong phap truyén thong. Theo phuong
phép nay, tram gbc thir nhat thu tin nhén thtr nhat ma dugc st dung dé ra 1énh tram gbc
thr nhit x4c dinh xem c6 cip phat RNA mdi t6i dau cudi & trang thai khong kich hoat
hay khong; xac dinh, dya vao tin nhin thi nhat, xem c6 cép phat RNA mdi to1 dau cudi
& trang thai khong kich hoat hay khong; va cp phat RNA méi t6i dau cudi & trang thai
khong kich hoat sau khi xéc dinh ¢6 cp phat RNA méi t6i dau cudi ¢ trang thai khong

kich hoat, dé 1am giam lwong bao hiéu thira.

Tram goc thit nhat c6 thé duge hi€u 1a tram goc neo méi cua dau cudi ¢ trang thai
khong kich hoat, va tram goc tht hai c6 thé dugc hiéu la tram gdc neo ban déu cua dau

cudi & trang thai khong kich hoat.

Theo thiét ké kha thi, tin nhén tht nhit ma dugc sir dung dé ra lénh tram gbc thit
nhat xac dinh xem c6 cép phat RNA méi t6i dau cudi & trang thai khong kich hoat hay
khong ¢6 thé 1 thong tin RNA duge giri boi tram gbe thi hai t6i tram gbe thir nhét, ma
& do thong tin RNA dugc st dung dé chi bdo RNA ma trong d6 du cudi o trang thai
khong kich hoat hién dugc dinh vi. RNA ma trong do6 dau cudi hién dugc dinh vi ¢6 thé
duoc hidu 1a RNA ma duogc cip phat gan day nhét boi phia mang t6i dau cubi ¢ trang
thai khong kich hoat. Tram gbc thr hai xac dinh th()ng tin RNA, va gii thong tin RNA
t6i tram géc thir nhat. Tram gdc thr nhét thu thong tin RNA, va ¢6 thé xac dinh, dwa vao
thong tin RNA, xem ¢o cAp phat RNA méi t6i d4u cubi o trang thai khong kich hoat hay
khong.

Théng tin RNA ¢6 thé & dang danh muc 6, ¢6 thé & dang RNA ID, ¢6 thé ¢ dang
danh muc RNA D, c6 thé 1a két hop cua hai dang, hodc c6 thé & dang khéc.

Thong tin RNA dugc bd sung vao va dwge gui trong tin nhén dép lai yéu cau thur
nhét dugc giri béi tram gbc thir hai t6i tram gde thi nhat, d€ lam giam luong bao higu
thira. Tin nhan dap lai yéu cau tht nhét c6 thé 1a tin nhin dap lai yéu cau ngit canh (UE
Context Response), cO thé 1a tin nhan dap lai yéu cau cap nhat RNA, hodc chic chin c6

thé 1a tin nhén khéc.

Tram goc thtr nhat c6 thé st dung mét hodc nhiéu cach thuc hién trong s6 cac cach
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the hién cu thé dudi day dé xé4c dinh, dya vao thong tin RNA, xem c6 cap phat RNA
méi t&i ddu cudi 6 trang thai khong kich hoat hay khong: néu tram gdc thir nhét xac dinh
rang 6 ma nd & trong ving phu séng cla tram gbc thir nhat va du cubi ¢ trang thai
khong kich hoat thudc vé khong nam trong pham vi ciia RNA duge chi bdo boi thong
tin RNA, tram gbc tht nhét xéc dinh c6 cAp phat RNA méi t6i dau cudi ¢ trang thai
khong kich hoat; hodc néu tram gbc thir nhat xac dinh rang 6 ma nd & trong ving phu
song cua tram goc thir nhét va du cubi o trang thai khong kich hoat thudc vé nam trong
pham vi cua RNA dugc chi bdo béi thong tin RNA, tram gbc thir nhat c6 thé xac dinh
khong cap phat RNA méi t6i dau cubi ¢ trang thai khong kich hoat; hodc néu tram gbc
tht nhat x4c dinh ring 6 ma no6 & trong ving pht séng cua tram gbc thir nhét va dau cudi
& trang thai khong kich hoat thudc vé & trén bién ctia RNA, tram gbc tht nhét c6 thé xac
dinh c¢6 cip phat RNA mdi; hodc tram gbc thir nhat xac dinh, dya vao thong tin RNA va
thong tin khéc, xem ¢6 cAp phat RNA méi t6i dau cudi & trang thai khong kich hoat hay
khong. Vi dy, khi tram gbc thir nhat xac dinh rang 6 ma no & trong vung phi soéng cia
tram gdc thi nhét va du cudi & trang thai khong kich hoat thudc vé nam trong pham vi
cta RNA duoc chi bao bdi thong tin RNA, néu tram géc tha nhit xac dinh dua vao tbe
d6 di chuyén cua dau cudi ring, dau cudi di chuyén ra khéi pham vi cia RNA duge chi
béo béi thong tin RNA trong thoi gian thiét dt trude, tram gdc thit nhét c6 thé xac dinh
c6 cap phat RNA méi, hoic néu tram gdc tht nhat xac dinh dua vao tbc do di chuyén
ctia dau cudi rang, dau cudi khong di chuyén ra khoi pham vi ciia RNA dugc chi bao boi
thong tin RNA trong thdi gian thiét dat trudc, tram gde thit nhat ¢6 thé xac dinh khong
chp phat RNA méi. D&i voi vi du khac, khi tram gdc thir nhét xac dinh rang 6 ma né &
trong vung phu song cua tram gbc thur nhat va dau cudi & trang thai khong kich hoat
thudc vé nam trong pham vi cia RNA dugc chi bdo bdi thong tin RNA, va 6 ma no o
trong vung phu song cua tram gbc thir nhat va dau cudi ¢ trang thai khong kich hoat
thuoc vé & trén bién cia RNA, néu tram géc thtr nhit x4c dinh dua vao tde do di chuyén
cta dau cudi rang, ddu cubi khong di chuyén ra khoi pham vi cia RNA dugc chi bao boi
thong tin RNA trong thoi gian thiét dit trudc, tram gbc thir nhat c6 thé xac dinh khong
cap phat RNA moi.

Theo thiét ké kha thi khac, tin nhn thi nhit bao gdm thong tin chi bao 1y do cap
nhat RNA ma duogc giti boi dau cudi 6 trang thai khong kich hoat téi tram gde tht nhat,
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ma & do6 thong tin chi bao ly do cdp nhat RNA duoc sir dung dé chi bao xem 1y do cap
nhat RNA 14 cap nhat dinh k3 hodc 1y do khac vé6i cap nhat dinh ky. Dau cubi ¢ trang
thai khong kich hoat giri thong tin chi bao 1y do cap nhat RNA t61 tram gbc thir nhét.
Tram gdc thtr nhat thu thong tin chi béo 1y do cap nhat RNA, va xac dinh, dya vao théng
tin chi bao 1y do cap nhat RNA, xem c6 cdp phat RNA méi t6i dau cudi & trang thai
khong kich hoat hay khong. Tram gbc thir nhat cap phat RNA méi t6i dau cudi & trang
thai khong kich hoat sau khi x4c dinh co cip phat RNA moi t&i dau cudi ¢ trang thai

khong kich hoat, dé 1am gidm lugng béo hiéu thira.

Théng tin chi béo 1y do cap nhat RNA c6 thé dugc giri nhd st dung tin nhan yéu cau
thir hai ma duge guri boi dau cudi t6i tram gbc thir nhat. Tin nhén yéu cau tht hai ¢6 thé
14 tin nhén yéu cau thiét 1ap két ndi RRC (RRC Connection Setup Request), ¢6 thé 14 tin
nhén yéu cau khoi phuc két ndi RRC (RRC Connection Resume Request), hodc chic

chan c6 thé 1a tin nhan khac.

Thong tin chi bao 1y do cdp nhat RNA dugc sir dung dé chi bao rang dau cudi o trang
thai khong kich hoat thuc hién cap nhat RNA dinh ky, hodc thong tin chi béo 1y do cap
nhat RNA c6 thé dugc sit dung dé chi bao ring dau cudi & trang thai khong kich hoat
thuc hién cap nhat RNA khong dinh ky, hodc thong tin chi bao ly do cap nhat RNA c6
thé duogc st dung dé chi bao rang du cudi & trang thai khong kich hoat thuc hién cép
nhat RNA boi vi ddu cubi di chuyén ra khoi pham vi cia RNA, hodc thong tin chi bao
1y do cap nhat RNA ¢6 thé duoc sit dung dé chi bao chi cho biét rang dau cudi & trang
thai khong kich hoat thuc hién cap nhat RNA, hodc thong tin chi bdo 1y do cép nhat
RNA c6 thé duge st dung dé chi bao cap nhat khu vuc dang ky hodc cap nhét chung
RNA va TA.

Mot céach tuy y, thong tin chi bao Iy do cap nhat RNA cé thé cung cip chi bao nho
st dung mot thong sb, hoac ¢6 thé cung cép chi bao nho st dung hai thong sb. Vi du,
thong sb thw nhat duge sir dung dé chi bao riang dau cudi & trang thdi khong kich hoat
thuc hién cdp nhat RNA, va thong s thir hai duoc str dung dé chi bao rang loai cap nhat
RNA 14 cap nhat RNA dinh k¥, hodc cp nhat RNA khong dinh ky, hodc cap nhat RNA
ma dugce thuc hién boi vi dau cubi di chuyén ra khéi pham vi cia RNA, hodc cip nhat

chung RNA va TA.
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Néu tram gbc thir nhit xac dinh rang thong tin chi béo ly do cap nhat RNA dugc sir
dung dé chi bao ring diu cudi & trang thai khong kich hoat bdo cdo va cap nhat thong
tin RNA béi vi dAu cubi di chuyén ra khoi pham vi cia RNA, tram gdc thit nhét xéc dinh
¢6 cAp phat RNA méi t6i dau cudi & trang thai khong kich hoat. Néu tram gbc thtt nhét
xé4c dinh rang thong tin chi bao 1y do cap nhat RNA dugc sir dung dé chi bao rang diu
cudi & trang thai khong kich hoat bédo cdo va cip nhat dinh ky thong tin RNA, tram géc
thir nhét x4c dinh khong cip phat RNA mai t6i dau cubi & trang thai khong kich hoat.

Theo khia canh thir hai, sang ché dé xuét phuong phap truyén thong. Theo phuong
phép nay, tram géc thtr nhét c6 thé thu tin nhan tht hai ma duoc st dung dé ra 1énh tram
gbc thur nhit x4c dinh tinh trang truyén thong ctia d4u cubi ¢ trang thai khong kich hoat,
va sau do6 tram gbc thir nhat xac dinh, dwa vao tin nhén th@ hai, rang tinh trang truyén
thong cua dau cudi 6 trang thai khong kich hoat 1a trang thai khong kich hoat, trang thai
duoc két ndi, hoac trang thai nghi. B6i vi tram géc tht nhét x4c dinh tinh trang truyén
thong cta diu cudi & trang thai khong kich hoat, tinh trang truyén thong ciia dau cubi co
thé dugc xac dinh mot cach chinh x4c. Ngodi ra, du cudi ¢6 thé dugc diéu khién dé thay
dbi tinh trang truyén thong sau khi xac dinh dugce rang dau cudi can thay d6i tinh trang
truyén thong, va tinh trang truyén thong c6 thé khong dugc thay d6i khi déu cudi khong
can thay dbi tinh trang truyén thong. Diéu nay c¢6 thé lam giam tiéu thu ning luong cua
dau cudi.

Tram gbc th nhat co thé duoc hiéu 13 tram gdc neo méi clia dau cudi ¢ trang thai
khong kich hoat, va tram géc tht hai c6 thé dugc hiéu 1a tram géc neo ban dau cta dau

cubi & trang thai khong kich hoat.

Theo thiét ké kha thi, theo phwong 4n ndy cia séng ché, tin nhan thir hai ma dugc st
dung dé ra 1énh tram gdc thir nhét x4c dinh tinh trang truyén thong ctia dau cubi & trang
thai khong kich hoat ¢ thé bao gbém co kich hoat (Active Flag), ma ¢ d6 co kich hoat
dugc st dung dé chi bao xem dau cubi ¢ trang thai khong kich hoat can vao trang théi
duogc két nbi hay khong.

Co kich hoat c6 thé duoc thé hién nho sir dung bit. Vi du, ¢& kich hoat dugce thé hién
nhd st dung 1 bit. Néu bit ma n6 thé hién co kich hoat dugc thiét dat ¢ 1, n6 chi bao

rang dau cudi ¢ trang thai khong kich hoat can vao trang thai dugc két ndi. Néu bit ma
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n6 thé hién ¢ kich hoat dugc thiét dit & 0, n6 chi béo rang dau cudi ¢ trang thai khong

kich hoat khong can vao trang théi dugc két ndi.

Viéc dau cudi can vao trang thai dugc két ndi ¢ thé co nghia la dau cudi cén kich
hoat (khdi phuc) mot vai hodc toan bd cac song mang va/hodc cac phién. Mot vai hodc
toan bd cac séng mang va/hodc cac phién co thé dugc khoi phuc trong quy trinh cép

nhat RNA, hodc ¢6 thé duoc khdi phuc sau khi cap nhat RNA.

DPau cudi & trang thai khong kich hoat gtri ¢ kich hoat t6i tram gbe thir nhat. Sau
khi thu cd kich hoat, tram gbc thir nhét ¢6 thé xé4c dinh tinh trang truyén thong cla dau

cudi & trang thai khong kich hoat dya vao co kich hoat.

Co kich hoat ¢6 thé dugc g t6i tram gbc thir nhét béi dau cudi o trang thai khong
kich hoat nho st dung tin nhin yéu cAu thtt hai, vi dy, nhd st dung tin nhan yéu cau
khéi phuc két ndi RRC. Yéu ciu khoi phuc két ndi RRC ¢6 thé bao gdm ¢ kich hoat,
v ¢6 thé con bao gdm thong tin chi bao 1y do cap nhat RNA theo khia canh tht nhét.

Néu co kich hoat chi bao réng dau cubi ¢ trang thai khong kich hoat can vao trang
thai dugc két ni, tram gbc thir nhit x4ac dinh ring tinh trang truyén thong ciia dau cudi
& trang thai khong kich hoat 1a trang théi dugc két ndi. Tram gde thir nhat giri, t6i dau
cudi ¢ trang thai khong kich hoat, thong tin chi bao ma dugc st dung dé ra lénh dau cudi
vao trang thai dugc két ndi. Théng tin chi bdo ma dugc stt dung dé ra lénh dau cudi vao
trang thai duoc két néi c6 thé dugce giri nho sir dung tin nhén dap lai yéu cau th hai, vi
dy, tin nhin khoi phuc két ndi RRC (RRC Connection Resume message) duoc giri béi
tram géc thir nhat t&i dau cudi & trang thai khong kich hoat. Sau khi vao trang thai dugc
két néi theo thong tin chi bao, dAu cudi & trang thai khong kich hoat c6 thé gtii tin nhén
hoan thanh khéi phuc két ndi RRC (RRC Connection Resume Completed) t6i tram gbe
thtr nhat.

Theo thiét ké kha thi, khi tram gdc thi nhét xac dinh rang tinh trang truyén thong
ctia dau cudi & trang thai khong kich hoat 1a trang thai dugc két ndi, néu tram géc tht
nhét va tram gbc thi hai 14 c4c tram gbc ¢o cac RAT khéc nhau, tram gbc thir nhat giri
thong tin c4u hinh day du (Full Configuration) toi dau cudi & trang thai khong kich hoat.
Théng tin cAu hinh ddy dii c6 thé dugc giri nhos sir dung tin nhén dap lai yéu cau thi hai.
Vi du, thong tin ciu hinh ddy du dugce giri nho st dung tin nhan khdi phuc két néi RRC.
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Déu cudi ¢ trang thai khong kich hoat thu thong tin céu hinh day du dugc giri bdi tram
gbc thir nhat.

Néu co kich hoat chi bao ring dau cudi & trang thai khong kich hoat khong can vao
trang thai dugc két ndi, tram gdc phuc vu méi xac dinh rang tinh trang truyén thong cla
déu cudi 6 trang thai khong kich hoat 1a trang thai khong kich hoat. Tram gbc thir nhat
giri, t61 dau cudi & trang thai khong kich hoat, thong tin chi bao ma dugc sit dung dé ra
1énh dAu cudi duy tri trang thai khong kich hoat. Tram gbc thi nhét ¢6 thé giri, nho st
dung tin nhan dap lai yéu cau thi hai, thong tin chi bAo ma dugce sir dung dé ra 1énh dau
cudi duy tri trang thai khong kich hoat. Vi dy, tram géc tht nhét ra 1énh, theo cach dudi
day, dau cudi duy tri trang thai khong kich hoat: tram gbc thur nhat gui tin nhin khbi
phuc két néi RRC t6i dau cudi & trang thai khong kich hoat, ma ¢ d6 tin nhén khoi phuc
két n6i RRC bao gdm thong tin chi bdo ma dugce sit dung dé ra 1énh dau cubi & trang
thai khong kich hoat duy tri trang thai khong kich hoat; hoac tram gbc thir nhét gui tin
nhén giai phong két ndi RRC (RRC Connection Release message) t6i dau cudi & trang
thai khong kich hoat, ma & do tin nhin giai phong két ndi RRC bao gom thong tin chi
bao ma duge sir dung dé ra lénh dau cudi 6 trang thai khong kich hoat duy tri trang thai
khong kich hoat; hodc tram gdc thir nhét giri tin nhin ngimg két néi RRC (RRC

Connection Suspend) téi dau cudi & trang thai khong kich hoat.

Néu tram gdc thir nhat xac dinh rang khong c6 tai nguyén nghi nao can dugc cap
phat toi dau cubi, tram gdc thir nhéat c6 thé x4c dinh rang tinh trang truyén thong ctia dau
cubi & trang thai khong kich hoat 12 trang thai nghi, va giri, t6i dau cudi & trang théi
khong kich hoat, thong tin chi bdo ma dugc su dung dé ra 1énh dau cubi vao trang thai
nghi. Thong tin chi bao ma duoc st dung dé ra 1énh diu cudi vao trang thai nghi c6 thé
duoc glri nho st dung tin nhiin dap lai yéu cau thtt hai. Vi du, tram gbc thir nhét giri tin
nhén giai phong két ndi RRC (RRC Connection Release message) t6i dau cudi & trang

thai khong kich hoat.

Theo thiét ké kha thi khéc nita, tin nhén thi hai bao gdm thong tin chi bao thir nhat
duge giti bai tram gde thir hai t6i tram gdc thit nht, ma & do thong tin chi bdo thir nhat
dwoc st dung dé chi bao rang su truy vén clia thong tin ngit canh cua dau cubi & trang

thai khong kich hoat bi 13i.
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DPAu cudi ¢ trang thai khong kich hoat gui tin nhén yéu cau thit hai t6i tram gbc thir
nhét, tram gbc thir nhét gui tin nhin yéu cau thi nhét t6i tram gdc thit hai, va tram gbe
thtr hai thu nhén, thong tin ngit canh cua dAu cudi ¢ trang thai khong kich hoat dya vao
tin nhin yéu cau tht nhét, va giri thong tin chi bao thir nhat téi tram gdc thi nhat, ma &
do6 thong tin chi bao thu nhat chi bao ring su truy van clia thong tin ngit canh cla dau
cubi & trang thai khong kich hoat bi 18i. Thong tin chi béo thit nhét ¢6 thé dugc gui nho
sir dung tin nhan dap lai yéu cdu thir nhit. Sau khi thu thong tin chi bao th nhat ma
dugc st dung dé chi bao ring sy truy van cta thong tin ngft canh cia dau cudi o trang
thai khong kich hoat bi 151, tram gbc thir nhét xac dinh thiét dat tinh trang truyén thong
cia dau cubi & trang thai khong kich hoat dén trang thai nghi, va gui, t6i dau cubi o
trang thai khong kich hoat, thong tin chi bdo ma dugc st dung @& chi bao rang tinh trang
truyén thong ctia d4u cubi & trang thai khong kich hoat 1a trang thai nghi. Vi dy, tram
gbc thir nhat c6 thé g tin nhin giai phong két ndi RRC t6i dau cudi & trang thai khong
kich hoat.

Theo cach thue hién kha thi, khi x4c dinh thiét dat tinh trang truyén thong cia dau
cubi o trang thai khong kich hoat dén trang thai nghi, tram gbc thir nhét giri tin nhan yéu
cAu giai phong ngit canh hodc thong tin chi béo thir hai t6i tram gbc thir hai, ma & do
thong tin chi bao thtr hai dugc sir dung dé chi bao rang tram gdc thir nhat thiét dat tinh
trang truyén thong ctia dau cubi & trang thai khong kich hoat dén trang thai nghi, sao
cho tram gbc thir hai c6 thé giai phong thong tin ngit canh lién quan dén dau cubi ma co
thong tin ngit canh bi 13i cAn duge thu nhan boi tram gde thir hai hogc giai phong sy két

noi gitta mang 18i va tram goc ma lién quan dén dau cudi.

Theo thiét ké kha thi khac nita, tin nhén tht hai dugc giri béi tram gdc thit hai t6i
tram gbc thir nhit c6 thé bao gdm thong tin phién don vi dit liéu giao thirc (Protocol
Data Unit, PDU) va thong tin 14t mang (Slice) ctia phién PDU ma duoc giri boi tram gbe
thr hai.

Tram gbc tha hai giti thong tin phién PDU va théng tin 1at mang cta phién PDU téi
tram gbc thir nhét. Thong tin 14t mang va thong tin phién PDU c6 thé duoc guri nho sir
dung tin nhan dap lai yéu cAu thir nhat chang han nhu tin nhan dap lai ngit canh. Tram
gbc thir nhét thu thong tin phién PDU va thong tin 14t mang cia phién PDU ma dugc
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gui boi tram gbc thir hai, va xé4c dinh, dya vao thong tin phién PDU va thong tin lat
mang cta phién PDU thu dugc, xem lat mang ctia phién PDU ¢6 dugc h6 trg hay khong.
Khi xac dinh réng mot vai 14t mang cta phién PDU khong dugc h6 trg hodc khong c6
lat mang nao cua phién PDU duoc hd tro, tram gbe thir nhat giri tin nhin khoi phuc két
ndi RRC (RRC Connection Resume message) t6i dau cudi ¢ trang thai khong kich hoat,
ma & do tin nhin khoi phuc két néi RRC mang thong tin céu hinh ddy du, hodc tram gbe
thir nhat gt tin nhén thiét 1ap két néi RRC (RRC Connection setup) t¢i dau cudi ¢ trang
thai khong kich hoat.

Thong tin 14t mang co thé duoc thé hién nho sir dung it nhat mot trong sd céc thong
sb du6i day: nhan dang 1at mang (Network Slice ID, Slice ID), thong tin hd tro lyra chon
14t mang don (Single Network Slice Selection Assistance information, S-NSSAI), thong
tin nhém S-NSSAI, va nhan dang tam thoi (Temporary ID).

Theo thiét k& kha thi khac nita, tin nhén tha hai c6 thé con bao gdm thong tin chinh
sach anh xa lai 14t mang (network slice remapping) dugc gui bdi tram gbc thir hai téi

tram gdc thir nhat.

Tram gbc thtr hai giri thong tin chinh sach 4nh xa lai 14t mang t6i tram gbc thir nhat,
ma & do6 thong tin chinh sach anh xa lai lat mang dugc st dung dé chi bao it nhit mot
dong, phién, hoac séng mang radio dbi v6i dau cubi & trang thai khong kich hoat trong
vung phu soéng cua tram gbc thir hai; hodc c6 thé dugc sir dung dé chi béo it nhét mot lat
mang mé&i ma dong, phién, hoac song mang radio dugc hd tro boi dau cubi o trang thai
khong kich hoat dugc anh xa lai tir it nhat mot lat mang ban dau. Thong tin chinh sach
anh xa lai lat mang c6 thé 13 tap hop ctia thong tin chi bao 1at mang. Vi du, néu dong,
phién, hodc song mang radio hién thoi ban dAu dugc 4nh xa t6i lat mang thir nhat, thong
tin chinh sach 4nh xa lai lat mang chi béo rang dong, phién, hodc séng mang radio hién
thoi ¢6 thé duge anh xa lai t6i 14t mang tht hai, hodc dugce anh xa lai t6i 14t mang tha

hai va lat mang th(r ba, hodc tuong tu.

Théng tin chinh sach 4nh xa lai 1at mang c6 thé dugc giri nhé sir dung tin nhén dap

lai yéu cau thtr nhat.

Sau khi tram gdc tht nhét thu thong tin chinh sach 4nh xa lai lat mang, thong tin

phién PDU, va thong tin lat mang twong tng v6i phién PDU ma dugc giri boi tram gbc
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thir hai, néu tram gdc tht nhét xac dinh, dua vao thong tin 14t mang va thong tin phién
don vi dit liéu giao thirc PDU, réng mot vai lat mang cia phién PDU khong dugc ho tro
hoidc khong c6 14t mang nao cua phién PDU dugc ho trg, va xac dinh, dua vao thong tin
chinh sach anh xa lai 14t mang, rang cac lat mang khong duoc hd trg cua phién PDU
khong thé duoc anh xa lai t6i cac 14t mang khéc, tram géc thir nhét gui tin nhén thiét 1ap
két ndi diéu khién tai nguyén radio, tin nhén khoi phuc két ndi diéu khién tai nguyén
radio mang thong tin ciu hinh ddy du, hodc tin nhin giai phong két ndi diéu khién tai

nguyén radio téi dau cudi & trang thai khong kich hoat.

Theo khia canh tht ba, sang ché dé xuét phuong phap truyén thong. Theo phuong
phép nay, d4u cudi ¢ trang thai khong kich hoat giri thong tin nhan dang cla dau cudi ¢
trang thai khong kich hoat to1 tram géc thir nhét. Thong tin nhan dang co thé nhan dang
duy nhit du cudi khong kich hoat trong pham vi RNA. Ngoai ra, tram gbc neo cia dau
cubi khong kich hoat ¢6 thé tim, nho st dung thong tin nhan dang, thong tin nglt canh
tuong tmg v&i dau cudi. Thong tin nhan dang c6 thé dugc goi 1a ID khoi phyc. Tram goc
tht nhat thu TD khéi phuc dwoc giri béi dau cudi & trang thai khong kich hoat, va giri
thong tin nhan dang toi tram gbc thir hai. Thong tin nhén dang dugc gui bdi tram gbe
thir nhét t6i tram géc thir hai bao gdm ID khéi phuc ma dugc gii boi dau cudi ¢ trang
thai khong kich hoat va dugc thu bdi tram gbc thur nhét, va co thé con bao gdm it nhat
mot trong sd nhan dang clia tram gbc thir nhét, nhan dang ctia 6 ma dau cubi ¢ trang thai
khong kich hoat thudc vé, va nhan dang ciia RNA ma trong d6 tram géc thir nhat hién
duge dinh vi. Tram gbc thir hai thu nhan dang ciia RNA ma trong d6 tram gbc thir nhat
hién duoc dinh vi, va c6 thé nhan ra RNA ma tram gbc thir nhét thude vé, dé xac dinh
xem tram gbc thi nhat cin duoc thiét dat nhu tram gbc neo méi hay khong. Néu tram
gbc thir hai x4c dinh rang tram gdc thi nhit khong can duoc thiét dat nhu tram gdc neo
méi, néi cach khac, tram gdc neo khong dugc cap nhat trong quy trinh cdp nhat RNA
hién thoi, tram gbc thit hai giri thong tin chi bao thir ba t6i tram gde thir nhat, ma & do
thong tin chi bao thr ba dugc su dung dé chi bdo xem tram gdc neo c¢6 can dugc cap
nhat hay khong. Néu tram gdc thit hai x4c dinh rang tram gbc neo khong can dugc cap
nhét, tram gbc thit hai giri thong tin chi bao thir ba t6i tram gde thit nhat, dé chi béo rang

tram goc neo khong can dugc cip nhat.

Mot cach tity ¥, tram géc thir nhat thu thong tin chi béo thit ba dugce giri béi tram goc
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thtt hai, va c6 thé g, t6i dau cudi ¢ trang thai khong kich hoat, thong tin chi bdo ma
duge str dung dé chi bao xem tram gbc neo c6 can dugc cdp nhat hay khong. Theo cach
nay, diéu duogc dam bao 1a tram gbc neo cuia dau cudi & trang thai khong kich hoat khong
dugc cap nhat, nhd d6 tranh quy trinh cAp phat RNA méi khong can thiét va lam giam

lugng bao hiéu thura.

Theo khia canh thr tu, sang ché dé xuat thiét bi truyén thong. Thiét bi truyén théng
nay c6 chitc nang thuc hién tram gbc thir nhét theo cac thiét ké cua phuong phap néu
trén. Cac chuc nang co thé dugc thuc hién nho st dung phﬁn cing, hodc co thé duoc
thwc hién bang cach thuc hién phan mém tuong tmg béi phan cing. Phéan cimg hoic
phin mém bao gdbm mét hoic nhiéu modun twong tmg véi cac chitc ning néu trén.

Modun c6 thé la phan mém va/hodc phan cirng.

Theo thiét ké kha thi, thiét bi truyén thong dugc ap dung cho tram gbc thir nhit bao
gdm b thu va bd xir 1y, va c6 thé con bao gbm b truyén. Céc chirc ning cua bd thu, bd
xtr 1y, va bd truyén c6 thé twong tng voi cdc bude clia phuong phap, va chi tiét khong

duoc mo ta lai dudi day.

Theo khia canh thir ndm, sang ché dé xuét thiét bi truyén thong. Thiét bi truyén thong
nay c6 chirc nang thuc hién tram gbc thir hai theo cac thiét ké ctia phuong phap néu trén.
Cac chuc nang co thé duoc thuc hién nho st dung phﬁn cung, hodc co thé duoc thuc
hién bang cach thuc hién phan mém tuong tng boi phan ctmg. Phdn cting hodc phan
mém bao gdbm mot hodc nhiéu modun tuong Gmg véi cac chirc nang néu trén. Modun ¢6

thé 1a phan mém va/hoic phan cimg.

Theo thiét ké kha thi, thiét bi truyén théng dugc 4p dung cho tram gbc tht hai bao
gbm bo xir 1y va bd truyén, va c6 thé con bao gdbm bd thu. Céc chirc nang cia bd xir ly,
b truyén, va bo thu ¢6 thé tuong ung véi cac budc cua phuong phap, va chi tiét khong

dugc mo ta lai dudi day.

Theo khia canh tht sau, sang ché dé xuét thiét bi truyén thong. Thiét bi truyén thong
nay co6 chtc nang thuc hién dau cubdi & trang thai khong kich hoat theo cac thiét ké cua
phuong phap néu trén. Cac chirc nang co thé dugc thyuc hién nho sir dung phan cing,
hodic ¢6 thé dugc thuc hién bang cich thuc hién phin mém twong tmg béi phan cing.

Phan ctimg hodc phan mém bao gom mot hodc nhiéu moédun tuwong tng vdi cac chirc
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ndng néu trén. Mddun c6 the 1a phan mém va/hodc phén cing.

Theo thiét ké kha thi, thiét bi truyén thong dwoc 4p dung cho du cudi & trang thai
khong kich hoat bao gom bo xtr 1y va b truyén, va co thé con bao gbm bo thu. Cac chiic
nang cua bo xu ly, bd truyén, va bo thu c6 thé twong ting véi cac bude ciia phuong phap,

va chi tiét khong duoc mb ta lai dudi day.

Theo khia canh th bay, sang ché dé xuat tram gbc thir nhit. Tram gbc thir nhat nay
bao gdm bo x1r 1y, bo truyeén, va b thu, va cé thé con bao gdm bd nhé. BO nhé dugce tao
cAu hinh dé duoc ghép néi véi bo xir 1y, va luu trit 1énh chuong trinh can thiét va dit liéu
can thiét ctia tram gdc thi nhat. BO xir 1y, bo truyén, bo thu, va bd nhé déu duge két nbi.
B nhé duoc tao cdu hinh dé luu trit 1énh. BO xtr ly dugc tao cau hinh dé thuc hién 1énh
duge luu trit trong bo nhd, dé didu khién bo truyén va bo thu thu va gui cc tin hiéu, va
thuc hién cac budc ma dugce thuc hién bdi tram géc tht nhit dé thuc hién cac chitc ning
twong Ung theo khia canh bét ky trong s khia canh thir nhit, khia canh thir hai, khia
canh th{ ba, va céc thiét k& kha thi cua cac khia canh.

Theo khia canh thir tam, sang ché dé xuit tram gbc tht hai. Tram gbc thir hai nay
bao gdm bo xir I va bd thu phat, va c6 thé con bao gdm bo nhé. Bd nhé duoc tao cau
hinh d& dugc ghép néi véi b xit 1y, va luu trit 1énh chuong trinh can thiét va dit liéu can
thiét ctia tram gdc thit hai. B xir Iy, bd thu phat, va bd nhé déu duge két ndi. Bo nhé
duge tao cAu hinh dé luu trir 1énh. BO xir Iy dugc tao cau hinh dé thyc hién 1énh duge
lwu trit trong bd nhé, dé didu khién bo thu phét thu va gl céc tin hiéu, va thuc hién
phuong phép dugc thuc hién boi tram gbc thir hai theo khia canh bét ky trong s6 khia
canh tht nhét, khia canh tht hai, khia canh thir ba, va cac thiét ké kha thi cia céac khia
canh.

Theo khia canh thér chin, sang ché dé xuat dau cubi. Dau cubi nay bao gdm bd truyén,
bo thu, va b xur 1y, va co thé con bao gém b6 nhé. BO nhé duoc tao cAu hinh dé dugc
chép ndi v6i bd xir 1y, va luu trit 1énh chuong trinh cin thiét va di lidu can thiét ciia dau
cudi. Bo xit Iy thue hién 1énh dugce luu trit trong bo nhé, dé thue hién cac chie nang cua
dAu cudi & trang thai khong kich hoat theo khia canh bat ky trong s khia canh thr nhét,
khia canh th® hai, khia canh thi ba, va cac thiét ké kha thi cua cac khia canh.

Theo khia canh thir mudi, sang ché dé xuit hé théng truyén thong, hé théng nay bao
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gbm tram gbc thu nhat theo khia canh thtr bay, tram gdc thi hai theo khia canh thir tdm,

va mot hodc nhiéu dau cudi theo khia canh thtr chin.

Theo khia canh thtt mudi mét, sang ché dé xuat phuong tién luu trit doc duogc boi
may tinh, dugc tao cAu hinh dé luu trit mot vai 1énh. Khi cdc 1énh nay dang dugc thuc
hién, phuong phép bét k¥ lién quan dén dau cudi & trang thai khong kich hoat, tram gbe
th nhét, hodc tram gdc thi hai theo khia canh bét k¥ trong s6 khia canh thir nhét, khia
canh thir hai, khia canh thi ba, va céac thiét ké kha thi cta cac khia canh ¢ thé duoc thuc
hién.

Theo khia canh thtr mudi hai, sang ché d& xut san pham chuong trinh méy tinh,
duge tao cdu hinh dé luu trit chwong trinh méy tinh. Chuong trinh may tinh dugc st
dung dé thuc hién phwong phap bét ky lién quan dén du cubi & trang thai khong kich
hoat, tram géc tht nhat, hodc tram géc thir hai theo khia canh bét ky trong s6 khia canh
thr nhét, khia canh thir hai, khia canh tht ba, va c4c thiét ké kha thi cua céc khia canh.

Theo cac phuong an cua sang ché, tram gdc thir nhét co thé thu tin nhan thir nhat ma
duoc st dung boi tram géc tht nhat dé xac dinh xem c6 cép phat RNA moi té1 déu cubi
& trang thai khong kich hoat hay khong; sau d6 xac dinh, dya vao tin nhén thir nhat, xem
c6 cAp phat RNA méi t6i ddu cudi & trang thai khong kich hoat hay khong; va cép phat
RNA méi t6i dau cudi & trang thai khong kich hoat sau khi xéc dinh c6 cap phat RNA

méi téi dau cudi & trang thai khong kich hoat, dé 1am giam lugng bao hiéu thira.

Theo cac phuong an cua sang ché, tram gdc thir nhat c6 thé thu tin nhan thir hai ma
dugc sit dung dé ra 1énh tram gbc thir nhit x4c dinh tinh trang truyén thong ctia dau cudi
& trang thai khong kich hoat, va sau do6 tram géc tha nhit xac dinh, dwa vao tin nhén tht
hai, rang tinh trang truyén thong clia dau cudi o trang thai khong kich hoat 1a trang thai
khong kich hoat, trang thai dugc két ndi, hodc trang thai nghi. B&i vi tram géc thtr nhét
xéc dinh tinh trang truyén théng cua dau cubi ¢ trang thai khong kich hoat, tinh trang
truyén thong ciia dau cubi c6 thé duoc xac dinh mot cach chinh xac. Ngoai ra, dau cudi
¢6 thé dugc didu khién dé thay doi tinh trang truyén thong sau khi xac dinh dugc ring
dau cudi cin thay ddi tinh trang truyén thoéng, va tinh trang truyén thong co thé khong
duoc thay dbi khi dau cubi khong can thay d6i tinh trang truyén thong. Diéu nay c6 thé

lam giam tiéu thu nang lugng cua dau cudi.
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MO ta viin tit cac hinh vé

Fig.1 1a hinh v€& cua kién tric mang ma cac phuong 4n cua sang ché duogc ap dung
cho;

Fig.2 12 Iuu dd ciia cach thuc hién x4c dinh xem c6 cap phat RNA méi t6i dau cubi
& trang thai khong kich hoat hay khong theo mot phuong an cuia sang ché;

Fig.3 1a luu db cta cach thuc hién xé4c dinh, dua vao thng tin RNA, xem ¢6 cap phat
RNA méi t6i diu cubi ¢ trang thai khong kich hoat hay khong theo mot phuong an cia
sang ché;

Fig.4 1a luvu dd cua viéc thu nhéan thong tin RNA theo mdt phwong an cua sang ché;

Fig.5 1a luu dd khac ctia cach thyc hién xac dinh, dwa vao thong tin RNA, xem c6
cAp phat RNA méi t6i d4u cubi ¢ trang thai khong kich hoat hay khong theo mdt phuong
an cua sang ché;

Fig.6 1a luu dd cta cach thuc hién xé4c dinh, dua vao thong tin chi bao Iy do cap nhat
RNA, xem c6 cip phat RNA méi hay khong theo mot phuong 4n clia sang ché;

Fig.7 1a luu db khéc clia cach thuc hién x4c dinh xem c6 cdp phat RNA méi t6i dau
cudi & trang thai khong kich hoat hay khong theo mdt phuong 4n ctia sang ché;

Fig.8 1a luu dd cua cach thuc hién xac dinh tinh trang truyén thong cla dau cubi &
trang thai khong kich hoat theo mot phuwong an cua sang ché;

Fig.9 1a luu dd ctia cach thuc hién x4c dinh tinh trang truyén thong cua dau cubi &
trang thai khong kich hoat theo mot phuong an cua sang ché;

Fig.10 1a luu dd khac ctia cach thuc hién x4c dinh tinh trang truyén thong cia dau
cudi & trang thai khong kich hoat theo mot phuong an cia sang ché;

Fig.11 1a luu dd khéc thém cuta cach thuc hién xac dinh tinh trang truyén thong cua
dau cudi ¢ trang thai khong kich hoat theo mot phuong an clia sang ché;

Fig.12 1a luvu dd cta cach thuc hién thu nhén thong tin phién PDU va thong tin 1at
mang theo mdt phuwong 4n cua sang ché;

Fig.13 12 hinh v& cdu truc gian luge cia thiét bi truyén thong theo mot phuong an

cua sang ché;
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Fig.14 12 hinh v& ciu triic gian luge cua tram gbc thtr nhat theo mot phuong 4n clia

sang ché;

Fig.15 13 hinh V& cau tric gian lugc cla thiét bi truyén thong khac theo mot phuong
4n cua sang ché;

Fig.16 12 hinh v& ciu tric gian luge cla tram gbc thir hai theo mot phuong 4n cua

sang che;

Fig.17 1 hinh v& cu triic gian lugc cla thiét bi truyén thong khéc thém theo mot

phuong &n cua sang ché; va
Fig.18 1a hinh v& cu tric gian lugc ciia dau cudi theo mot phurong an cua sang ché.
M0 ta chi tiet sang che

Phan duéi diy mo ta cac giai phap k§ thuat theo cac phuong an cua sang ché dua

vao céc hinh vé kém theo.

Mot vai thuat ngit theo sang ché duge md ta dau tién, dé gitip ngudi co hiéu biét

trung binh trong linh vuc k¥ thuat twong Ung hiéu.

(1) Tram gbc (base station, BS), con duge goi 12 thiét bi tram gbc, 1a thiét bi ma duoc
trién khai trén mang truy cap radio dé cung cép chirc ning truyén thong khong day. Vi
du, trong mang 2G, cac thiét bi ma cung cép chiic nang tram gbc bao gdm tram thu phat
gbc (base transceiver station, BTS) va bd diéu khién tram gdc (base station controller,
BSC). Trong mang 3G, cac thiét bi ma cung cip chirc ning tram gbc bao gdm nut B
(NodeB) va bo diéu khién mang radio (radio network controller, RNC). Trong mang 4G,
cac thiét bi ma cung cap chirc ning tram gbc bao gbm nat B phat trién (evolved NodeB,
eNB). Trong mang khu vuc cuc bd khong day (wireless local area network, WLAN),
thiét bi ma né cung cip chirc ning tram gbc 1a diém truy cap (access point, AP). Trong
radio mé&i (New Radio, NR) 5G tuong lai, cac thiét bi ma cung cip chic nang tram gbc
bao gdm nut B thé hé tiép theo (next generation NodeB, gNB).

(2) Dau cudi 1a thit bi ma n6 cung cép kha nang két ndi thoai va/hodc dit liéu cho
nguoi dung, va co thé bao gbém céc thiét bi cam tay, cac thiét bi trén xe, cic thiét bi deo
duge, va cac thiét bi tinh toan khac nhau ma cé chtrc ning truyén thong khong day, hoic

cac thiét bi xur 1y khac duge két ndi dén médem khong day, va cac dang khac nhau cua
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cac thiét bi nguoi dung (User Equipment, UE), cac tram di dong (Mobile station, MS),
cac thiét bi ddu cudi (Terminal Equipment), cic diém truyén va thu (transmission and

reception point, TRP, hodc transmission point, TP), va turong tu.

(3) Tuong tac theo sang ché 12 quy trinh ma trong d6 hai bén twong tac chuyén thong
tin t&i nhau, ma & d6 thong tin duge chuyén & day co thé 1a gidng nhau hodc khéc nhau.
Vi dy, néu hai bén twong tc 12 tram gbc 1 va tram gbc 2, tram gbc 1 ¢ thé yéu ciu
thong tin tir tram gdc 2, va tram gbc 2 cung cép tram gbc 1 thong tin dugc yéu cAu boi
tram gbc 1. Chéc chin, tram gbc 1 va tram gdc 2 theo cach thay thé c6 thé yéu cau thong

tin tir nhau, ma & do thong tin dugc yéu cau & dy co thé 1a giébng nhau hozc khic nhau.

(4) <“Cac” co nghia la hai hoac nhiéu hon hai. Thuét ngit “va/hodc” mo ta mbi twong
quan két hop dé mé ta cac déi tugng dugc két hop va thé hién rang ba mdi twrong quan
c6 thé ton tai. Vi du, A va/hodc B ¢6 thé thé hién ba truong hop dudi day: chi A ton tai,
ca hai A va B tOn tai, va chi B tOn tai. D4u */” thuong chi bdo mbi twong quan “hodc”

gifta cac ddi tuong duoc két hop.

(5) Céc thuat nglt “mang” va “hé théng” thuong dugc sir dung theo céch thay thé 13n
nhau, tuy nhién nguoi co hiéu biét trung binh trong linh vuc k¥ thuat twong tng ¢ thé
hiéu cic y nghia ctiia ching. Thong tin (information), tin hiéu (signal), tin nhén
(message), va kénh (channel) co thé duoc st dung theo cach thay thé 13n nhau trong mot
vai truong hop. Can luu ¥ rdng cc ¥ nghia dugc thé hién 1a nhit quan khi cac su khic
biét khong dugc néu rd. “cta (of)”, “twong Ung, lién quan (corresponding, relevant)”,
va “twong ung (corresponding)” co thé dugc sit dung theo céach thay thé 14n nhau mot
vai lan. Can luu ¥ rang cc y nghia dugc thé hién 12 nhét quéan khi cac su khac biét khong

duogc néu ro.

(6) Trang thai khong kich hoat, con dugc goi 1a trang thai khong kich hoat RRC, la
trang thai truyén thong méi dugc dinh nghia trong 5G. Trang théi truyén thong c6 thé
duoc sit dung nhu trang thai truyén thong doc lap, hodc co thé duoc hiéu 1a trang thai
con truyén thong cua trang théi dwgc kétnbi (kich hoat) hodc trang théi con truyén thong
cua trang thai nghi (Idle). Theo sang ché, trang thai khong kich hoat ¢6 thé dugc coi nhu
trang thai truyén thong doc lap, va dau cudi & trang thai khong kich hoat c6 céc dic diém

duéi day:
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A. Thong tin ngit canh cua dau cudi trén 16p truy cap (Access Stratum, AS) duoc gt
trén ca hai phia ddu cudi va phia tram gbc, ma & d6 tram gbc neo & phia RAN luu trit
thong tin ngit canh AS cua dAu cubi, hodc tram gbc neo co thé truyén ngit canh ciia dau
cubi dén tram gdc khac dung dé hru trit. Tram gbc neo 1a tram gbc ma no gitt su két ndi
gitta mang 101 va mat phang diéu khién phia RAN cho dau cudi khong kich hoat. Tram
gbc neo thuong co thé duoc hidu 12 tram gbc ma no diéu khién dau cudi dé thay doi tir
trang thai dugc két ndi dén trang thai khong kich hoat. Tuy nhién, cac trudng hop khac
khong dugc loai trir. Vi dy, trong quy trinh cip nhat RNA, déu cudi khong kich hoat ma
khéng truyén dir liéu van duy tri trang thai khong kich hoat sau khi cdp nhat RNA, thay
vi ddu tién thay doi thanh trang thai dugc két ndi. Trong truong hop nay, mic du tram
gbc thuc hién chi viéc cAu hinh lai trén diu cudi ma khong thuc hién viéce thay doi tinh
trang trén dau cudi, béi vi su két ndi gitra phia mang 16i va phia RNA duoc thay doi,
tram gbc ma né didu khién dau cudi duy tri trang thai khong kich hoat con dugc goi la

tram goc neo.

B. Khi dAu cudi thay ddi tir trang thai khong kich hoat dén trang thai duoc két ndi
RRC, lién két giita tram gdc neo va mang 16 diéu khién phan tr mang mit phing khéng
can duge kich hoat lai. Vi dy, lién két gilta phia tram géc va phia mang 161 khong can

duoc kich hoat lai.
C. DAu cudi khong truyén dit liéu & trang thai khong kich hoat.
(7) Vung thdng béo trén co s RAN (RAN based Notification Area, RNA)

RNA bao gdbm mét hoic nhiéu 6. Néu RNA bao goém céc 8, cac 6 thudc vé cling gNB,
hodc co thé thuodc vé cac tram géc khéac nhau. Cac tram géc khéc nhau c6 thé 1a cac tram
gbc ¢6 cung RAT, hodc c6 thé 1a cdc tram gbc c6 cac RAT khac nhau. Vi dy, tram gbc
c6 thé 1a eNB trong mang 4,5G, hoic c6 thé 1a gNB trong mang 5G. Khi di chuyén bén
trong RNA, dau cubi & trang thai khong kich hoat c6 thé khong guri bao céo do t6i phia
mang, nhung thuc hién chi viéc lya chon lai 6, va bao cdo dinh ky thong tin cép nhat
RNA. Khi di chuyén t6i 6 ra khoi RNA, dau cudi o trang thai khong kich hoat can bao
c4o thong tin cap nhat RNA, va thuc hién hoat dong cép nhat vi tri. Hoat dong cap nhét
vi tri twong tw nhu cap nhat khu vuc theo doi (Tracking Area Update, TAU) trong mang
phat trién dai han (Long Term Evolution, LTE).
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(8) Thay di tinh trang truyén thong

Sau khi trang thai khong kich hoat dugc dua ra, ¢ céc kich ban thay dbi tinh trang
duéi day: thay doi tir trang thai dugc két ndi dén trang thai khong kich hoat, thay doi tir
trang thai dugc két nbi dén trang thai nghi, thay d6i tir trang thai khong kich hoat dén
trang thai nghi, thay dbi tir trang thai nghi dén trang théi duoc két ndi, va thay doi tir
trang thai khong kich hoat dén trang thai dugc két ndi.

Diu cudi & trang thai khong kich hoat chic chan can thuc hién cap nhat RNA va thay
dbi tinh trang truyén thong. Thong thuong, khi déu cudi ¢ trang thai khong kich hoat di
chuyén fr tram géc neo téi tram géc phuc vu méi, va can tuong tac voi mang (vi du, cép
nhat RNA hoac truyén dit liéu), tram géc phuc vu méi ma dau cudi di chuyén toi cép
phat RNA méi t6i ddu cubi & trang thai khong kich hoat. Dau cudi ¢ trang thai khong
kich hoat dau tién thay dbi dén trang thai dugc két ndi, va néu khong c6 dit liéu nao cin
dugc truyén, dau cubi sau do thay d6i dén trang thai khong kich hoat. Tuy nhién, trong
nhiu kich ban truyén thong thuc té, tram gbc phuc vu méi khong can cip phat RNA
méi, va dau cudi ¢ trang thai khong kich hoat khong can thuc hién thay ddi tinh trang.
Vi du, néu dau cudi di chuyén t6i tram gbc phuc vu méi, nhung van di chuyén trong
RNA ban diu, tram gdc phuc vu méi khong can cip phat RNA méi. Déi vé6i vi du khac,
sau khi cap nhat RNA, néu diu cudi & trang thdi khong kich hoat khong co dit liéu nao

can duoc truyén, dau cudi khong can thay doi dén trang thai dugc ket noi.

Theo quan diém nay, cac phuong én cia sang ché dé xuit phuong phap truyén thong,
sao cho tram gbc phuc vu méi c6 thé cAp phat RNA méi t6i d4u cudi & trang thai khong
kich hoat sau khi x4c dinh c6 cap phat RNA méi t6i du cubi ¢ trang thai khong kich
hoat; va tram géc phuc vu mdi co thé x4c dinh mét cach chinh x4c xem dau cudi & trang
thai khong kich hoat can thay d6i tinh trang truyén thong hay khong.

Céc phuong &n cua sang ché dugc mo ta dudi day nho st dung kich ban mang 5G
trong mang truyén théng khong day lam vi du. Cén lwu vy rang cac giai phap theo céc
phuong an cua sang ché ciing co6 thé duoc 4p dung cho mang truyén thong khong day
khac, va tén tuong Gng cling ¢ thé dugc thay thé voi name cla chirc ning twong ng

trong mang truyén thong khong day khéc.

Fig.1 1a hinh v& cAu trac gian luge ciia hé thong truyén thong ma sang ché ap dung
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duoc t6i. Heé thdng truyén thong dugc thé hién trén Fig.1 bao gdm cac dau cudi, cac tram
gbc, va mang 16i. C4c tram gbc bao gdm tram gbc thir nhat, tram gbc thr hai, va tram
gbc thir ba. Tram gbc thu nhat va tram gdc th hai c6 ciing cong nghé truy cap radio, va
cdng nghé truy cap radio cua tram gbc thr ba khac voi cong nghé truy cép radio cua
tram gdc thir nhét va tram gbc tht hai. Vi du, tram gbc thir nhét va tram gdc thir hai c6
thé duoc hiéu 1a nut B thé hé tiép theo (gNodeB, gNB) trong 5G, va tram gbc thi ba c6
thé duoc hiéu 1a nut B phat trién (eNodeB, eNB) trong 4G hoac 4,5G. Tram gbe thir ba
c6 thé 1a tram gbc duge két ndi dén mang truy cap radio mat dat toan cdu phat trién
(Evolved Universal Terrestrial Radio Access Network, E-UTRAN) cua mang 131 5G, va
c6 thé thiét dat dau cudi dén trang thai khong kich hoat hodc trang thai twong tu. Mang
16i ¢6 thé bao gdbm chirc ning quan ly truy cap va di dong (Access and Mobility
Management Function, AMF). AMF ¢6 thé dugc hiéu 1a mang 15i diéu khién chtc nang
mat phang, va cung cAp dau cudi chirc ning quan ly di dong va chuc ning quan ly truy

cap.

Trén Fig.1, néu dau cudi & trang thai duoc két ndi ndm trén ving phu séng clia tram
gbc thir hai, va khong dugce truyén dit liéu trong thoi gian duge dinh 13, tram gbc thir hai
6 thé thiét dat dau cubi dén trang thai khong kich hoat. Tram gbc thir hai ma no thiét
dat dau cudi dén trang thai khong kich hoat tir trang thai duoc két nbi 12 tram géc cudi
cung ma n6 phuc vu dau cudi ¢ trang thai dugc két ndi. Tram géc cudi cung ma no6 phuc
vu dau cudi & trang thai dugc két ndi co6 thé duge goi la tram géc neo (Anchor base
station). Tram gdc neo giit thong tin ngit canh cua dau cudi. Pau cudi & trang thai khong
kich hoat ¢6 tinh di dong. Néu dau cudi & trang thai khong kich hoat di chuyén tir ving
phu séng cua tram gbc thir hai t6i ving pht s6ng cla tram gbc thu nhit, dau cudi o trang
thai khong kich hoat cé thé st dung tram gdc thir nhat 1am tram gbc phuc vu méi, va gitt
dong bd hoa duong xubng véi tram gbc thir nhat, hoic giit ddng bo hoéa vé6i 6 cua tram
gbc thir nhét, thu tin hiéu phat rong ciia tram gbc thu nhét, va c6 thé twong tac v6i mang
161 nho st dung tram gbc thir nhét. Néu dau cudi & trang thai khong kich hoat can truyén
dir liéu hodc thuc hién cap nhat RNA, tram géc phuc vu méi ¢o6 thé tré thanh tram géc
neo m&i, va cap phat RNA méi t6i dau cudi & trang thai khong kich hoat. N6i cach khac,
tram géc tha nhét c6 thé duoc hiéu 1a tram géc neo méi cua dau cudi & trang thai khong

kich hoat, hodc tram goc neo mdi tiém nang ma c6 thé tro thanh tram gdc neo mdi cua
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dau cudi o trang thai khong kich hoat, va tram géc tha hai c6 thé dugc hiéu 13 tram géc

neo ban dau cia dau cudi O trang thai khong kich hoat.

Theo cac phuong 4n cua sang ché, tram gdc thir nhét co thé thu tin nhén thtr nhat ma
duoc st dung boi tram gde thir nhat dé x4c dinh xem c6 cip phat RNA méi t6i dau cubi
& trang thai khong kich hoat hay khong; sau d6 xdc dinh, dya vao tin nhén tht nhét, xem
c6 chp phat RNA méi t6i du cudi & trang thai khong kich hoat hay khong; va cap phat
RNA méi t6i dau cudi & trang thai khong kich hoat sau khi xac dinh c6 cip phat RNA

méi t6i dau cubi & trang thai khong kich hoat, dé 1am giam lwong bao hiéu thira.

Fig.2 1a luu dd ctia phuwong phap truyén théng theo mot phuong 4n cua séng ché.

Nhu dugc thé hién trén Fig.2, phuong phép bao gdm cac budc dudi day:

S101. Tram géc thit nhat thu tin nhén thir nhit, ma & do tin nhan thr nhit dugc st
dung boi tram gbc thir nhat dé xac dinh xem c6 cip phat RNA méi t6i dau cudi & trang

thai khong kich hoat hay khong.

S$102. Tram gbc thir nhat xac dinh, dwa vao tin nhén thir nht, xem c6 cap phat RNA

méi téi ddu cudi & trang thai khong kich hoat hay khong.

S$103. Néu tram gbc thir nhét xé4c dinh, dya vao tin nhin thit nhat, c6 cap phat RNA
méi t6i dAu cudi & trang thai khong kich hoat, tram gdc thtt nhit cdp phat RNA méi t6i
du cudi o trang thai khong kich hoat. Pau cudi ¢ trang thai khong kich hoat cap nhat
thong tin RNA duge giit dwa vao RNA méi dugc cép phét boi tram gde thi nhat.

Theo céch thuc hién kha thi, tin nhén tht nhét dugc thu béi tram gdc thir nhét c6 thé
1 thong tin RNA duoc giri béi tram gde thir hai téi tram gde thit nhat, ma & d6 thong tin
RNA duoc str dung dé chi bAo RNA ma trong d6 d4u cubi & trang thai khong kich hoat
hién duoc dinh vi, va tram géc tht nhit c6 thé xac dinh, dua vao thong tin RNA, xem

c6 chp phat RNA méi t6i ddu cudi & trang thai khong kich hoat hay khong.

Fig.3 la luu dd cta cach thuc hién xé4c dinh, boi tram gdc thi nhat dya vao thong tin
RNA, xem ¢6 cdp phat RNA méi t6i dau cudi & trang thai khong kich hoat hay khong.
Nhu duoc thé hién trén Fig.3, cac budc dudi day duge bao gbm.

$201. Tram géc thit hai gt thong tin RNA t6i tram gdc thi nhéat, ma ¢ d6 thong tin
RNA duoc st dung dé chi bao RNA ma trong d6 dau cudi ¢ trang thai khong kich hoat
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hién dugc dinh vi.

Thong tin RNA ¢6 thé & dang danh muc 6, c6 thé & dang nhan dang (Identity, ID)
RNA, c6 thé & dang danh muc RNA ID, c6 thé 1a két hop ciia hai dang, hodc ¢6 thé &
dang khac.

$202. Tram gbc thtr nhat thu thong tin RNA duoc giri béi tram gbe thir hai, va xéc
dinh, dwa vao thong tin RNA, xem c6 cdp phat RNA méi téi dau cudi ¢ trang thdi khong
kich hoat hay khong.

Theo phuong &4n nay cua sang ché, thong tin RNA dugc gtri béi tram gbc thir hai bao
gém RNA ma trong do dau cudi & trang thai khong kich hoat hién dugc dinh vi. RNA
ma trong d6 dau cudi hién duge dinh vi ¢6 thé dwoc hiéu 1a RNA ma duoc cip phat gan
day nhét boi phia mang t6i ddu cudi & trang thai khong kich hoat. Do d6, tram gbc thu
nhét ¢6 thé x4c dinh, dua vao thong tin RNA, xem c6 cip phat RNA méi t6i dau cudi &
trang thai khong kich hoat hay khong.

C6 thé c6 céc cach thuc hién cu thé ma trong do tram géc tht nhit xac dinh, dua vao
thong tin RNA, xem c6 cip phat RNA méi t6i dau cudi & trang thai khong kich hoat hay
khong. Vi du, cac cach thuc hién cu thé ¢6 thé 1a mot hodc nhiéu cach thyc hién trong
s6 cac cach thuc hién duéi ddy. Chic chan, cac cach xdc dinh duéi day chi duge st dung

lam cac vi du dé mo ta, va khong tao thanh gidi han.

Theo mdt cach thuc hién, tram géc tht nhét c6 thé xac dinh xem 6 ma né & trong
vung phu song cua tram gbc thir nhét va dau cubi & trang thai khong kich hoat thudc vé
¢6 nam trong pham vi cia RNA dugc chi béo béi thong tin RNA hay khong. Néu tram
gbc thi nhat xac dinh rang 6 ma nd & trong ving phii séng cua tram gbc thu nhat va dau
cudi & trang thai khong kich hoat thudc vé khong nam trong pham vi cia RNA dugc chi
bao béi thong tin RNA, tram gdc thir nhit xac dinh ¢6 cap phat RNA méi t6i dau cudi &
trang thai khong kich hoat.

Theo céch thuc hién khac, néu tram gdc thir nhat xac dinh ring 6 ma no & trong ving
phu séng cua tram gbc thir nhat va dau cubi o trang thai khong kich hoat thudc vé nam
trong pham vi cia RNA dugc chi bdo béi thong tin RNA, tram gbc thir nhit c6 thé xéac
dinh khong cép phat RNA méi t6i ddu cubi & trang thai khong kich hoat. Chac chan, khi
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tram gbc thir nhat xac dinh rang 6 ma né & trong ving phu séng cua tram gbc thir nhit
va dau cudi ¢ trang thai khong kich hoat thudc vé nam trong pham vi cia RNA duoc chi
bAo béi thong tin RNA, tram gdc thir nhét theo cach thay thé c6 thé xéc dinh khong cép
phat RNA méi t6i dAu cudi ¢ trang thai khong kich hoat. Vi du, néu 6 ma né & trong
vung phu song cua tram gbc thir nhét va dau cudi ¢ trang thai khong kich hoat thudc vé

& trén bién cia RNA, RNA mdi ¢6 thé can dugce cap phat.

Theo cach thuc hién khéac thém, tram géc tha nhét c6 thé xac dinh, dua vao thong tin
RNA va thong tin khac, xem c6 cip phat RNA méi t6i dau cudi ¢ trang thai khong kich
hoat hay khong. Vi dy, tram géc tht nhét co thé xac dinh, dua vao thong tin RNA va tbe
do di chuyén cua dau cudi, xem c6 cip phat RNA moi t6i déu cudi o trang thai khong
kich hoat hay khéng. Vi du, khi tram gdc thtr nhét x4c dinh rang 6 ma n6 & trong ving
phu séng cua tram gbc thir nhéat va dau cudi & trang thai khong kich hoat thudc vé nam
trong pham vi ctia RNA dugc chi bdo béi thong tin RNA, néu tram gbc thir nhat xac
dinh dua vao tde do di chuyén cta dau cubi réng, dau cubi di chuyén ra khdi pham vi
cua RNA duoc chi bao bai thong tin RNA trong thoi gian thiét dit trude, tram gbe thir
nhét co6 thé xac dinh c6 cép phat RNA méi, hodc néu tram géc thit nhat xac dinh dyua
vao tdc do di chuyén ctia dau cubi rang, dau cudi khong di chuyén ra khéi pham vi ctia
RNA dugc chi bdo bdi thong tin RNA trong thoi gian thiét dat trude, tram gde thir nhat
¢6 thé xac dinh khong cip phat RNA méi. B&i vi vi du khéc, khi tram gde thtr nhat xdc
dinh rang 6 ma né & trong ving phu séng cla tram gbc thir nhat va dau cubi ¢ trang théi
khong kich hoat thudc vé nam trong pham vi cia RNA dugc chi bdo boi thong tin RNA,
va 6 ma né ¢ trong vung phu séng cua tram gbc thir nhét va dau cubi o trang thai khong
kich hoat thudc vé & trén bién cia RNA, néu tram géc thi nhit xac dinh dua vao tdc do
di chuyén cua dau cudi rang, dau cubi khong di chuyén ra khoi pham vi cia RNA dugc
chi bao badi thong tin RNA trong thoi gian thiét dat trude, tram gdc thi nhat c6 thé xac
dinh khong cap phat RNA m&i.

$203. Néu tram gbc thtr nhit xac dinh, dua vao thong tin RNA, ¢6 cap phat RNA
m&i toi du cubi 6 trang thai khong kich hoat, tram gbc thir nhéat cip phat RNA méi t6i
dau cudi o trang thai khong kich hoat. Dau cudi ¢ trang thai khong kich hoat cap nhat
thong tin RNA dugc gitt dua vao RNA méi duge cAp phét béi tram gbc thir nhét.
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Theo phuong 4n nay cua sang ché, trong mot vai kich ban, sau khi thu tin nhin yéu
chu duoc giri bdi diu cudi, tram gbe thir nhét giri tin nhin yéu cu téi tram gdc th hai.
Vi du, bai vi ddu cudi & trang théi khong kich hoat di chuyén t6i tram gbc thi nhét va
cAn giri dit lidu, khi tram gdc thir nhét khac v6i tram gbe thit hai, tram gbc thir nhat gii
tin nhin yéu cau téi tram gbc thu hai. Tram gbc thir nhat c6 thé 1a tram gbc bén trong
RNA hoic tram gbc bén ngoai RNA. Pi v6i vi du khic, béi vi dau cudi & trang thai
khong kich hoat di chuyén to1 tram géc tha nhét va can thuc hién cap nhat RNA dinh
ky, hodc badi vi dau cubi ¢ trang thai khong kich hoat di chuyén t6i tram gbc thir nhat,
va 6 ma no & trong ving phii song cta tram gde thir nhit va dau cubi & trang théi khong
kich hoat thudc vé& dugc trién khai bén ngoai ving phu séng cua RNA cia dau cudi
khong kich hoat (n6i cach khac, dau cubi di chuyén ra khoi viing pht séng ciia RNA, va
do d6 can thuc hién cap nhat RNA), tram gbc thi nhat gt tin nhén yéu cau t6i tram gbe
thit hai. Chéc chén, tram gbc thir nhét c6 thé con gui tin nhin yéu cdu t6i tram gbc thir

hai vi Iy do khac. Diéu nay khong gi6i han trong sang ché.

Sau khi thu tin nhin yéu cau duoc glti boi tram gbc thir nhat, tram gbc thir hai giri
tin nhin d4p lai yéu cau t6i tram gbc thir nhit. Theo phuong 4n ndy cla sang ché, dé 1am
giam cac ton hao phan tir thong tin, thong tin RNA ¢6 thé dugc mang trong tin nhan dép

lai yéu cau dugc giri boi tram gbc thir hai t6i tram gbc thir nhét.

Nhim thuén tién cho phan mé ta, theo sang ché, tin nhén yéu ciu dugc giri béi tram
gbc thir nhét t6i tram gde thir hai c6 thé duge goi 1a tin nhin yéu cau thir nhat, va tin
nhén dap lai yéu cau duge gl béi tram géc tha hai téi tram géc tht nhét c¢6 thé dugc
goi 12 tin nhan dap lai yéu cAu thir nhat. Tin nhin yéu cau thi nhét c6 thé 1a tin nhin yéu
céu ngir canh UE (UE Context Request) hogc tin nhén yéu cau cap nhat RNA. Tin nhin
dép lai yéu cAu thtr nhit c6 thé 1 tin nhin dép lai yéu cau ngit canh hoic tin nhén dap
lai yéu cau cap nhat RNA. Tin nhén yéu cau duoc giri boi dAu cudi t6i tram gde thir nhat
duogc goi la tin nhin yéu cau th hai, va tin nhén dép lai yéu cau dugc guri béi tram gbc

thtr nhat t6i dAu cubi duoc goi 1a tin nhén dap lai yéu cau thi hai.

Fig.4 1a luu dd ctia cach thyc hién thu nhén, béi tram géc thtr nhat, thong tin RNA
nho st dung tin nhan dap lai yéu cdu tht nhit theo mot phurong én cla sang ché. Nhu

duoc thé hién trén Fig.4, cac budc dudi day duge bao gém.
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S$201a. Tram gbc thir nhat giri tin nhén yéu ciu thir nhét t6i tram gdc thi hai.

Theo phuong 4n nay cua sang ché, tin nhin yéu cau thu nhat dwgc giri boi tram gbc
thir nhét toi tram gde thtr hai c6 thé bao gbém thong tin nhan dang dugc cAp phat boi phia
mang t6i dau cubi ¢ trang thai khong kich hoat. Thong tin nhan dang cta dau cudi o
trang thai khong kich hoat c6 thé dugc hiéu 1a thong tin dé nhan dang duy nhat dau cudi
khong kich hoat trong pham vi RNA. Ngoai ra, tram gbc neo clia dau cudi khong kich
hoat ¢6 thé tim, nho sir dung thong tin nhan dang, thong tin ngit canh twong Gmg véi dau

cubi. Thong tin nhan dang dugc goi 1a ID khéi phuc trong phan mo ta dudi day.

Tram gdc thu hai ¢6 thé xac dinh, dua vao ID khdi phuc, thong tin RNA va thong tin

nglt canh ma duogc gilt boi dAu cubi & trang thai khong kich hoat.

$201b. Tram gbc thi hai thu tin nhin yéu cau thir nhit dugc giri béi tram goc thie
nhat, va giti tin nhén dap lai yéu ciu tht nhat t&i tram gde thir nhét.

Theo phuong 4n nay cua sang ché, tin nhin dap lai yéu cau thir nhét dugc gl béi
tram gbc thit hai t6i tram gbc thir nhét c6 thé bao gdm thong tin RNA hién thoi cua dau
cubi.

Theo phuong an nay cua sang ché, tram gdc thtr nhét c6 thé xac dinh, nhd sir dung
thong tin RNA, xem tram gbc thir nhat c6 phai 1a tram gbc & trén bién ctia RNA cla dau
cubi hay khong. Néu c6, RNA mdi c6 thé cin dugc cép phat t6i dau cudi; néu khong,
RNA mdi ¢6 thé khong can duoc cip phat t6i d4u cudi. Khi khong c6 RNA méi nao can
dugc cip phat, cac tai nguyén giao dién khong gian co thé dugc lam giam so véi k§
thuat da biét.

Fig.5 1a Iuu dd cta cach thyuc hién thu nhan, bsi tram gdc thit nhét, thong tin RNA
nhd st dung tin nhén dap lai yéu ciu thir nhat va xac dinh xem c6 cap phat RNA méi
t6i dau cudi ¢ trang thai khong kich hoat hay khong theo mot phuong 4n clia sang ché.
Nhu dugc thé hién trén Fig.5, cac bude duéi day duge bao gém.

S301. Pau cudi & trang thai khong kich hoat giri tin nhén yéu cau tht hai téi tram
gbc thir nhit.

Theo phuong 4n nay cua sang ché, tin nhin yéu cau thir hai duge gui bsi dau cudi &

trang thai khong kich hoat t61 tram gbc thir nhét c6 thé bao gdm thong tin nhan dang,
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ching han nhu ID khoi phuc, dugc cép phat boi phia mang t6i dau cudi & trang thai
khong kich hoat. Tram gbc thir nhat c6 thé x4c dinh tram gbc neo ban dau (tram gdc thir
hai) ciia ddu cudi & trang thai khong kich hoat dwa vao théng tin nhan dang, va gii tin

nhin yéu cau thir nhét t6i tram gbc thi hai.

$302. Sau khi thu tin nhén yéu cau thit hai, tram gbc thir nhat giri tin nhin yéu ciu
thir nhét t6i tram gdc thit hai.

Cac buédc S303, S304, va S305 twong tu nhu cac bude S201b, S202, va S203, va chi

tiét khong duoc mo ta lai dudi day.

Theo phuong 4n nay cua sang ché, tram gbc thur nhét co thé xé4c dinh, nho st dung
thong tin RNA, xem tram gbc thir nhat c6 phai 1a tram gbc & trén bién ctia RNA cla dau
cudi hay khong. Néu cé, RNA méi c6 thé can dugc cip phét toi dau cubi; néu khong,
RNA méi c6 thé khong cn dugc cép phat t6i dau cubi. Khi khéng c6 RNA m6i nao can
dugc cip phat, cac tai nguyén giao dién khong gian co thé duoc 1am giam so véi k¥

thuat da biét.

Hon nita, néu quy trinh ma trong d6 tram gbc tht nhit xac dinh xem c6 cAp phat
RNA mdi hay khong duge bao gbm trong quy trinh c4p nhat RNA, tram gbc thir nhat c6
thé con xac dinh xem cap nhat RNA 1a cdp nhat RNA dinh ky hodc cap nhat ma duoc

thuc hién boi vi dau cudi di chuyén ra khéi pham vi cua RNA.

Theo céch thuc hién kha thi khac theo phuong 4n nay cua sang ché, thong tin RNA
¢6 thé bao gdm thong tin chi bao 1y do cip nhat RNA dugc giri boi d4u cubi ¢ trang théi
khong kich hoat t6i tram géc tht nhét, va tram géc tha nhat xac dinh, dua vao thong tin
chi bao 1y do cdp nhat RNA, xem c6 cAp phat RNA méi toi dAu cudi ¢ trang thai khong
kich hoat hay khong.

Fig.6 1a Iuu dd ctia cach thuc hién x4c dinh, bdi tram gdc thir nhét dwa vao thong tin
chi bao 1y do cdp nhat RNA, xem c6 cip phat RNA méi hay khong theo mot phuong én

ctia sang ché. Nhu duoc thé hién trén Fig.6, cac bude dudi day duge bao 2bm.

S401. Pau cubi & trang thai khong kich hoat giri thong tin chi bo 1y do cap nhat
RNA t6i tram gbc thtr nhét.

Thong tin chi bdo 1y do cap nhat RNA dugc sir dung dé chi bao xem 1y do cap nhat
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RNA 1a c4p nhat dinh ky hodc ly do khac.

Cu thé 13, thong tin chi bao 1y do cap nhat RNA duoc st dung dé chi bao rang dau
cubi & trang thai khong kich hoat thyc hién cdp nhat RNA dinh ky, hodc thong tin chi
bao ly do cap nhat RNA ¢o thé dugc str dung dé chi bao réng dau cubi ¢ trang thai khong
kich hoat thuc hién c4p nhat RNA khong dinh ky, hodc thong tin chi bdo 1y do cép nhat
RNA ¢6 thé duge st dung dé chi bao ré’mg dau cudi & trang thai khong kich hoat thuc
hién cap nhat RNA b1 vi dau cudi di chuyén ra khoi pham vi cia RNA, hodc thong tin
chi bao 1y do cap nhat RNA ¢6 thé duoc sir dung dé chi bao chi cho biét rang dau cudi
& trang thai khong kich hoat thuc hién cép nhat RNA, hogc thong tin chi bao ly do cép
nhét RNA c6 thé duge str dung dé chi bao cap nhat khu vurc dang ky hodc cap nhat chung
RNA va TA.

Cu thé 13, thong tin chi bao 1y do cap nhat RNA c¢6 thé cung cip chi bao nho sir dung
chi mot thong sd, hodc c6 thé cung cAp chi bao nho sir dung hai thong s6. Vi du, thong
s6 thtt nhat duoc st dung dé chi bao rang dau cudi ¢ trang thai khong kich hoat thuc
hién cap nhat RNA, va thong sb thi hai dugce sir dung dé chi bao rang loai cap nhat RNA
12 cap nhat RNA dinh ky, hodc cip nhat RNA khong dinh ky, hodc cap nhat RNA ma
dugc thuc hién béi vi dau cubi di chuyén rakhoi pham vi cia RNA, hodc cép nhét chung

RNA va TA.

S402. Tram gbc thir nhét xac dinh, dya vao thong tin chi bao Iy do cip nhat RNA,
xem c6 cap phat RNA méi téi dau cudi & trang thai khong kich hoat hay khong.

Néu tram gdc thir nhat x4c dinh rang thong tin chi bao 1y do cap nhat RNA duoc sur
dung dé chi bao rang dau cudi ¢ trang thai khong kich hoat bdo céo va cap nhat thong
tin RNA boi vi du cubi di chuyén ra khoi pham vi cia RNA, tram gbc tht nhat x4c dinh
c¢6 cip phat RNA moi t6i du cubi & trang thai khong kich hoat. Néu tram gdc thur nhat
xé4c dinh ring thong tin chi bdo 1y do cap nhat RNA dugc sir dung dé chi bao rang dau
cubi O trang thai khong kich hoat béo céo va cép nhat dinh ky thong tin RNA, tram gbe
thtr nhét xac dinh khong cip phat RNA méi téi dau cubi & trang thai khong kich hoat.
Chéc chén, tram géc thi nhat theo cach thay thé ¢6 thé xac dinh c6 cip phat RNA moi.
Néu tram gdc thir nhit xac dinh rdng théng tin chi bao 1y do cap nhat RNA duoc sir dung

dé chi bao cap nhat dugc tao ra boi ly do khac, tram géc tht nhat co thé x4c dinh ¢ cép
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phat RNA méi téi dau cudi & trang thai khong kich hoat.

S403. Khi xac dinh, dya vao thong tin chi bao 1y do cap nhat RNA, ¢6 cAp phat RNA
méi t6i dau cudi & trang thai khong kich hoat, tram gdc thtr nhét cap phat RNA méi t6i
dAu cubi & trang thai khong kich hoat. Dau cudi & trang thai khong kich hoat cip nhét
thong tin RNA dugc gilt dua vao RNA méi dugc cép phat boi tram gde thir nht.

Hon nita, theo phuong 4n nay cua sang ché, diu cubi & trang thai khong kich hoat c6
thé giri tin nhan yéu cdu t6i tram gbc thir nhat, va tram gbc thur nhat giri tin nhén dap lai
yéu cau téi du cubi ¢ trang thai khong kich hoat. Theo phuong an nay cia sang ché,
nham thuén tién cho phﬁn mo ta, tin nhin yéu cau duoc gui boi dau cudi & trang thai
khong kich hoat t&i tram gbc thir nhat c6 thé dwgc goi 12 tin nhan yéu cau th hai, va tin
nhin dap lai yéu cau duge giri boi tram gbc thir nhét t6i dau cudi & trang thai khong kich

hoat c6 thé duoc goi la tin nhén dap lai yéu cau thir hai.

Tin nhén yéu ciu thi hai c6 thé 1a tin nhin yéu cau thiét lap két ndi RRC (RRC
Connection Request) hodc tin nhén yéu cau khoi phuc két n6i RRC (RRC Connection
Resume Request). Tin nhén dap lai yéu ciu thi hai c6 thé 14 tin nhén khoi phuc két ndi
RRC (RRC Connection Resume), tin nhin ngimg két néi RRC (RRC Connection
Suspend), tin nhén ciu hinh lai két néi RRC (RRC Connection Reconfiguration), tin
nhén gidi phong két ndi RRC, tin nhén thiét 1ap két néi RRC (RRC Connection Setup),
hodc tin nhin moi.

Theo phuong 4n ndy cua sang ché, dé lam giam luong béo hiéu thira, thong tin chi
bao 1y do cap nhat RNA c6 thé dugc mang trong tin nhin yéu cau thtr hai dugc giri boi

déu cudi ¢ trang thai khong kich hoat t6i tram gbc thir nhit.

Hon nita, tin nhin yéu cau thit hai duge guri boi du cubi ¢ trang thai khong kich
hoat t6i tram gdc thir nhét c6 thé con bao gdbm thong tin nhan dang, ching han nhu ID
khoi phuc, dugc cAp phét béi phia mang t6i d4u cudi ¢ trang thai khong kich hoat.

Trén Fig.6, tram gdc thi nhit c6 thé giri tin nhin yéu cau thi nhét t6i tram gdc thir
hai, va tram gdc thir hai phan hdi tin nhan dap lai yéu cAu tha nhét t6i tram gde thir nhat.
Tin nhén yéu cu thtt nhat c6 thé bao gdm ID khéi phuc. Tin nhan yéu cau tht nhat c6

thé 12 tin nhAn yéu cAu ngit canh, va tin nhin dap lai yéu cu thi nhat c6 thé 14 tin nhén
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dap lai ngit canh, sao cho tram gbc thir nhat thu nhan thong tin ngit canh cua dau cudi ¢

trang thai khong kich hoat.

Fig.7 1 Iuu d khac cta cach thuc hién xé4c dinh, béi tram gdc thir nhét, xem c6 cap
phat RNA méi hay khong theo mdt phuong 4n cia sang ché. Nhu duogc thé hién trén

Fig.7, cac budce dudi day duoc bao gdm.

S501. PAu cudi & trang thai khong kich hoat giri thong tin nhan dang cia dau cudi &

trang thai khong kich hoat té1 tram gbc thir nht.

Thong tin nhan dang, vi du, ID khoi phuc, ¢ thé dugc mang trong tin nhin yéu cau

thir hai duoc giti boi dAu cudi ¢ trang thai khong kich hoat t6i tram gdc thit nhat.

$502. Tram gdc thi nhét thu ID khéi phuc dugc gt bsi dau cudi & trang thai khong

kich hoat, va gri thong tin nhén dang tdi tram gbc tha hai.

Théng tin nhan dang dugc gui boi tram gbc thir nhét t6i tram gdc thir hai bao gbm
ID khdi phuc ma duge giti boi ddu cudi & trang thai khong kich hoat va dugc thu boi

tram gbc thir nhat.

Thong tin nhan dang dugc gui boi tram gbc thir nhét t6i tram gbc thir hai c6 thé con
bao gém nhan dang cua tram géc tha nhat, ma, vi du, c6 thé & dang tram géc thtr nhét
ID, hoac co thé & dang khac. Tram géc thr hai thu nhan dang cua tram géc tha nhét, va
c6 thé nhén ra tram gdc thir nhat. Thong tin nhan dang duge gii boi tram gdc thir nhat
t6i tram gbc tht hai cling c6 thé bao gdbm nhén dang cia 6 ma ddu cubi & trang thai
khong kich hoat thudc vé, ma & d6 mot tram géc 6 thé phuc vu cac 6. Thong tin nhin
dang 6 c6 thé 1a nhan dang 6 vat 1y (physical cell ID, PCI) hodc nhan dang 6 chung.
Tram géc tht hai thu thong tin nhan dang 6 dwgc gii boi tram gde thir nhat, va c6 thé
nhén ra 6 ma dau cudi hién thudc vé. Thong tin nhan dang dugc giri béi tram gbc thir
nhat t6i tram gbc thr hai cling co thé bao gdm nhan dang ciia RNA ma trong d6 tram
géc tht nhéit hién dwoc dinh vi. Tram géc tht hai thu nhin dang cia RNA ma trong do
tram géc tha nhét hién duoc dinh vi, va cé thé nhan ra RNA ma tram géc th nhét thudc

DY
A

VeE.

S503. Tram gbc thir hai thu thong tin nhan dang dugc giri boi tram gbc thir nhat, va

xac dinh xem tram goc neo ¢6 can dugc cdp nhat doi v6i dau cudi ¢ trang thai khong
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kich hoat hay khong.

Tram géc thr hai c6 thé xé4c dinh, nho sir dung tin nhén néu trén va tin nhin RNA
duoc luu trit cia dau cudi, xem dau cubi thuc hién cap nhat RNA dinh ky hoac thuc hién
cap nhat RNA boi vi d4u cubi di chuyén ra khéi viing phii séng ctia RNA, va sau d6 ¢6
thé x4c dinh xem tram gdc neo ¢o can dugc cap nhat hay khong d6i v6i dau cudi ¢ trang

thai khong kich hoat.

Néu tram géc thtr hai xac dinh réng tram géc tht nhét khong can dugc thiét dat nhu
tram gb¢ neo mdi, néi cach khac, tram gbc neo khong duogc cap nhat trong quy trinh cip
nhat RNA hién thoi. Vi du, khi tram géc thtr hai xac dinh, dua vao thong tin & budc
$502, rang dAu cudi thuc hién cap nhat RNA dinh k¥, tram gdc thit hai xac dinh rang
cap nhat RNA khong can dwgc thuc hién.

S$504. Tram gbc th hai gtri thong tin chi béo thir ba t6i tram gbe thir nhat, ma & d6
thoéng tin chi bao thr ba dugce str dung dé chi bao xem tram géc neo c6 can duoc cap

nhat hay khong.

Néu tram gbc thir hai x4c dinh rang tram gdc neo khong can dugc cap nhat, tram gbc
thir hai giri thong tin chi bao thir ba téi tram gbc thtr nhét, dé chi bao rang tram goc neo

khong can dugc cap nhat.

$505. Tram gde thit nhét thu thong tin chi béo thir ba dugc giri béi tram gde thir hai,
va giti, t61 du cubi & trang thdi khong kich hoat, thong tin chi bio ma dugc sir dung dé

chi bdo xem tram goc neo c6 can dugc cdp nhat hay khong.

Theo cach nay, diéu duge dam bao 1a tram gbc neo cia dau cubi & trang thai khong
kich hoat khong duogc cap nhat, nho d6 tranh quy trinh cip phat RNA méi khong can
thiét va lam giam luong béo hiéu thura.

Fig.8 1a luu db ctia cach thuc hién xac dinh, boi tram gbc thir nhét, tinh trang truyén
thong cua dau cudi o trang thai khong kich hoat theo mot phuong 4n cia sang ché. Nhu
dugc thé hién trén Fig.8, cac bude dudi day duge bao gbm.

S601. Tram géc tht nhat thu tin nhin tht hai, ma & d6 tin nhan tht hai duge st dung
b&i tram gde thir nhat dé x4c dinh tinh trang truyén thong ctia dau cubi o trang thai khong

kich hoat.
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Tinh trang truyén thong ctia d4u cudi bao gbém trang thai khong kich hoat, trang thai

duge két ndi, hodc trang théi nghi.

S602. Tram gbc thir nhat xac dinh tinh trang truyén thong clia dau cudi ¢ trang thai

khong kich hoat dua vao tin nhin tht hai.

S603. Tram gbc thir nhét g, toi dau cudi & trang thai khong kich hoat, thong tin chi
béo dugc st dung dé ra 1énh dau cudi & trang thai khong kich hoat vao tinh trang truyén

thong duge xac dinh béi tram gde th nhat.

Theo phuong phap truyén thong dugc dé xuét theo phwong 4n nay ciia sang ché, tram
gbc thtr nhét ¢6 thé thu tin nhin thir hai ma dugc sir dung dé ra 1énh tram gdc thi nhét
xé4c dinh tinh trang truyén thong ciia dau cudi ¢ trang thai khong kich hoat, va sau do6
tram gdc thir nhét x4c dinh, dwa vao tin nhén tht hai, ring tinh trang truyén thong cia
d4u cubi & trang thai khong kich hoat 1a trang thai khong kich hoat, trang thai dugc két
ndi, hodc trang thai nghi. Béi vi tram géc thir nhit x4c dinh tinh trang truyén thong cua
dAu cudi 6 trang thai khong kich hoat, tinh trang truyén thong clia dau cubi co thé duoc
xac dinh mét cach chinh xac. Ngoai ra, ddu cudi c6 thé dwoc didu khién dé thay doi tinh
trang truyén thong sau khi xac dinh duoc rang dau cubi can thay ddi tinh trang truyén
thong, va tinh trang truyén thong c6 thé khong dugc thay ddi khi dau cudi khong can
thay di tinh trang truyén thong. Diéu nay c6 thé lam gidm lugng béo hiéu thira va tiéu

thu nang lugng ctia dau cudi.

Phan du6i ddy mé ta, nho str dung cac vi du, céc quy trinh thuc hién cu thé ma trong
d6 tram gdc thir nhat x4c dinh tinh trang truyén thong cia dau cubi & trang thai khong

kich hoat theo cac phuong an cua sang ché.

Theo cach thuc hién kha thi, theo phuong 4n nay cua sang ché, tin nhan thir hai ma
duogc st dung dé ra 1énh tram géc tht nhét xac dinh tinh trang truyén thong cua dau cubi
& trang thai khong kich hoat c6 thé bao gom co kich hoat (Active Flag), ma & d6 co kich
hoat dugc sit dung dé chi bao xem déau cubi & trang thai khong kich hoat cin vao trang

thai dugc két ndi hay khong.

C& kich hoat c6 thé dugc thé hién nho st dung bit. Vi du, cd kich hoat dwgc thé hién

nho st dung 1 bit. Néu bit ma n6 thé hién co kich hoat dugce thiét dat & 1, né chi béo
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rang dau cudi ¢ trang thai khong kich hoat can vao trang thai duoc két ndi. Néu bit ma
n6 thé hién co kich hoat dugc thiét dit & 0, n6 chi bao ring dau cudi & trang thai khong

kich hoat khong can vao trang thai dugc két ndi.

Viéc dau cudi can vao trang thai duoc két ndi co thé co nghia la du cudi can khoi
phuc mot vai hodc toan b cac song mang va/hodc cac phién. Mot vai hodc toan bd cac
song mang va’/hodc cac phién co thé duoc khoi phuc trong quy trinh cp nhat RNA, hogc
c6 thé duge khoi phuc sau khi cdp nhat RNA. Vi du, néu dau cudi can gt dit liu trong
khi cap nhat RNA, co kich hoat c6 thé duge thiét dat & 1, dé chi bao, t6i tram gbe thir
nhét, ring dau cubi & trang thai khong kich hoat mong mudn khoi phuc mot vai hoic

toan bd cac song mang va/hodc cac phién trong quy trinh cip nhat RNA.

Fig.9 1a Iuu dd cia cach thyc hién x4c dinh, bi tram gdc thir nhét, tinh trang truyén
thong ctia ddu cudi & trang thai khong kich hoat dya vao cd kich hoat theo mét phurong

an cua sang ché. Nhu dugc thé hién trén F ig.9, cac budce dudi day dugce bao gém.
S701. DAu cubi & trang thai khong kich hoat giri ¢& kich hoat ti tram gc tht nhét.

Cd kich hoat c6 thé duge giri t6i tram gbe thir nhat béi dau cudi & trang thai khong
kich hoat nh¢ st dung tin nhén yéu cau thu hai, vi du, nhod st dung tin nhin yéu cau
khoi phuc két ndi RRC. Tin nhin yéu cau khoi phuc két ndi RRC c6 thé bao gdm co
kich hoat, va c6 thé con bao gém ID khoi phuc néu trén. Tram géc thtr nhét c6 thé thu
nhén c& kich hoat nho st dung tin nhin yéu ciu thir hai dugc giri boi dau cudi ¢ trang

thai khong kich hoat.

S702. Sau khi thu c¢ kich hoat, tram géc tht nhét c6 thé xac dinh tinh trang truyén

thong cua dau cubi ¢ trang thai khong kich hoat dya vao co kich hoat.

Tram gdc thir nhét c6 thé x4c dinh tinh trang truyén thong clia dau cudi 6 trang thai
khong kich hoat dya vao chi co kich hoat, hodc co thé x4c dinh tinh trang truyén thong
cta dau cudi & trang thai khong kich hoat dua vao co kich hoat va thong tin khac (vi du,
liéu tram gbc thir nhat c6 du cAc tai nguyén nghi can dugc cép phat t6i dau cubi ding

cho truyén thong).

Theo vi du c6 thé, néu co kich hoat chi bo riang dau cudi 6 trang thai khong kich

hoat can vao trang thai duogc két ndi, tram géc tht nhéat xac dinh réng tinh trang truyén
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thong cua dau cubi & trang thai khong kich hoat 1a trang thai dugc két nbi. Vi du, néu
tin nhan th hai duge thu béi tram géc tha nhét mang co kich hoat, va bit cua co kich
hoat duogc thiét dat o 1, tram géc tha nhét c6 thé xac dinh réng co kich hoat chi bao réng
dau cudi mong mubn khoi phuc mot vai hodc toan bd cac séng mang va/hoac cac phién.
Do do, tram gbc thir nhét ¢ thé x4c dinh rang tinh trang truyén thong cla dau cubi &

trang thai khong kich hoat 1 trang thai dugc két ndi, va thyc hién S703.

S703. Gui, t6i dau cudi & trang thai khong kich hoat, thong tin chi bdo ma dugce su
dung dé ra 1énh déu cudi vao trang thai dugc két ndi. Thong tin chi bdo ma dugc st dung
dé ra 1énh dau cubi vao trang thai dugc két ndi co thé duogc giri nho st dung tin nhén
dép lai yéu cAu thi hai, vi dy, tin nhin khéi phuc kétndi RRC (RRC Connection Resume
message) dugc giri béi tram gde thir nhat téi diu cudi & trang théi khong kich hoat (théng

tin RNA c6 thé dugc cap nhat mot cach chon loc).

Sau khi vao trang thai dugc két ndi theo thong tin chi bao, dau cubi & trang thai
khong kich hoat ¢6 thé giri tin nhéin hoan thanh khoi phuc két ndi RRC (RRC Connection

Resume Completed) td1 tram gbc thir nhét.

Theo vi du c6 thé khac, néu cd kich hoat chi béo rang dau cubi & trang thai khong
kich hoat khong can vao trang thai dugc két ndi, tram gdc phuc vu méi xac dinh rang
tinh trang truyén thong ctia dau cudi & trang thai khong kich hoat 1 trang thai khong
kich hoat. Vi du, néu tin nhén thi hai dwoc thu boi tram gdc thir nhat mang o kich hoat,
va bit ctia co kich hoat dugc thiét dat ¢ 0, tram géc tha nhét c6 thé xac dinh réng co kich
hoat chi bao rang dau cubi khong can truyén dit lidu, va do d6 séng mang va/hodc phién
khong can duge kich hoat. Do d6, tram gbc thu nhat c6 thé x4c dinh rang tinh trang
truyén thong cua dau cubi & trang thai khong kich hoat van 1a trang thai khong kich hoat,
va thuc hién S703.

S703. Gti, t61 dau cudi & trang thai khong kich hoat, thong tin chi bdo ma dugc st
dung dé ra lénh déu cudi duy tri trang thai khong kich hoat.

Tram gbc thir nhat co thé giri, nho st dung tin nhin dap lai yéu cau thir hai, thong
tin chi bdo ma dugc st dung dé ra 1énh dau cudi duy tri trang thai khong kich hoat. Vi
du, tram gbc thir nhét ra 1énh, theo cach du6i ddy, dau cudi duy tri trang thai khong kich
hoat: tram gbc tht nhat giri tin nhin khoi phuc két néi RRC t6i dau cudi & trang thai
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khong kich hoat, ma & do tin nhén khoi phuc két néi RRC bao gdm thong tin chi bao ma
dugc st dung dé ra Iénh dau cudi & trang thai khong kich hoat duy tri trang thai khong
kich hoat; hodc tram gdc thir nhét giri tin nhin giai phong két néi RRC (RRC Connection
Release message) t6i dau cudi o trang thai khong kich hoat, ma ¢ do tin nhan giai phong
két néi RRC bao gdm thong tin chi bdo ma dugc st dung dé ra 1énh du cudi ¢ trang
thai khong kich hoat duy tri trang thai khong kich hoat; hoac tram gbc thir nhat guri tin
nhén ngimg két ndéi RRC (RRC Connection Suspend) t6i dau cudi & trang thai khong
kich hoat.

Theo vi du c6 thé khac nita, néu tram gdc thir nhét xac dinh ring khong c6 tai nguyén
nghi nao can duoc cép phat toi dau cudi, bat ké viéc bit ciia co kich hoat duge thiét dat
& 0 hodc 1, tram gbc thir nhat c6 thé x4c dinh rang tinh trang truyén thoéng ciia dau cubi

& trang thai khong kich hoat 1a trang thai nghi, va thuc hién S703.

$703. Tram gbc thir nhét giri, t6i dau cubi & trang thai khong kich hoat, thong tin chi
bdo ma dugc st dung déralénh dau cudi vao trang thai nghi. Thong tin chi bdo ma duoc
st dung dé ra lénh du cubi vao trang thai nghi c6 thé dugc gui nhd st dung tin nhin
dap lai yéu cdu thir hai. Vi du, tram géc thir nhat g tin nhan gidi phong két néi RRC

(RRC Connection Release message) td1 d4u cubi O trang thai khong kich hoat.

Theo cach thuc hién kha thi, trén Fig.9, tram gdc thur nhét ¢6 thé gii tin nhan yéu
cAu th(r nht t6i tram gbc thi hai, va tram gbc thir hai phan hdi tin nhin dap lai yéu cau
tht nhét t&i tram gde thir nhat. Tin nhén yéu cau thir nhét c6 thé bao gdm ID khoi phuc,
va tin nhan dap lai yéu cAu thir nhét c6 thé bao gdm thong tin RNA, sao cho cac quy
trinh ma trong d6 tram gdc thw nhit x4c dinh tinh trang truyén thong clia dau cudi o
trang thai khong kich hoat va xéac dinh xem c6 cip phat RNA méi téi dau cudi & trang
thai khong kich hoat hay khong c6 thé dwgc hoan thanh trong mot quy trinh truyén
thong. Tin nhin yéu cAu thir nhat c6 thé 1a tin nhéin yéu cau ngit canh, va tin nhén dap
lai yéu cau tht nhét c6 thé 1a tin nhan dép lai nglt canh, sao cho tram gbc thir nhat thu
nhén thong tin ngit canh cua déu cudi ¢ trang thai khong kich hoat.

Khi tram gdc thir nhét xac dinh rang tinh trang truyén thong ciia dau cudi o trang thai
khong kich hoat 1a trang thdi dugc két ndi va do d6 dau cudi thuc hién cap nhat RNA

dua vao tin nhén thir nhat duoc gl boi tram géc tht hai, no6i cach khac, khi tram géc
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thir hai 12 tram gbc neo ban dau cia dau cudi & trang thai khong kich hoat, néu tram gbc
tht nhét va tram gdc tht hai 1a cac tram gbc ¢o cac RAT khéac nhau, tram gbc thir nhat
gtri thong tin cAu hinh ddy du (Full Configuration) t&i dau cudi & trang théi khong kich
hoat. Thong tin cdu hinh day da co thé dugce gui nho st dung tin nhin dap lai yéu cau
th hai. Vi du, thong tin cAu hinh ddy du dwoc giri nho st dung tin nhan khéi phuc két
ndi RRC.

Theo phuong an khac cua sang ché, tin nhén th hai ma duoc sir dung dé ra lénh
tram gdc thir nhit x4c dinh tinh trang truyén thong clia dau cubi o trang thai khong kich

hoat bao gdm tin nhin 13i truy vén thong tin ngit canh dau cudi.

Fig.10 1a luu @ khac cua cach thyc hién xéc dinh, béi tram gdc thir nhét, tinh trang
truyén thong ciia dau cudi & trang thai khong kich hoat theo mt phuong 4n ciia sang
ché. Nhu dugc thé hién trén Fig.10, cac budc dudi day dugce bao gém.

S801. Dau cudi & trang thai khong kich hoat giri tin nhin yéu cau tht hai t6i tram
gbc thir nhat.

Tin nhén yéu ciu thi hai c6 thé bao gdm thong tin ID khoi phuc cua dau cudi, va co
thé con bao gdm thong tin chi béo 1y do cap nhat RNA. Tin nhin yéu cau tht hai c6 thé
1 tin nhéin yéu ciu khoi phuc két ndi RRC.

S801 1a budc tuy chon.

$802. Tram gbc thir nhat giri tin nhén yéu cau thir nhat t&i tram gbc thit hai, ma & do
tin nhén yéu ciu tht nhét c6 thé bao gdm thong tin ID khéi phuc. Vi dy, tram gbc thir
nhét giri thong tin ngit canh bao gdm ID khdi phuc.

S802 1a budc tuy chon.

Tram gbc thi hai thu nhan thong tin ngit canh cla dau cudi ¢ trang thai khong kich
hoat dua vao ID khoi phuc dugc bao gdm trong tin nhin yéu cau thi nhat. Néu tram gbc
thtt hai bi 15i thu nhan thong tin ngit canh ciia ddu cudi & trang thai khong kich hoat,
tram gdc tht hai gui tin nhan 16i truy vén théng tin ngit canh téi tram gbc thir nhat.

S803. Tram gbc thir nhét thu tin nhin 18i truy van thong tin ngit canh dugc gii boi

tram gdc thir hai.
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S804. Tram gdc thir nhét x4c dinh thiét dat tinh trang truyén thong cia dau cubi &
trang thai khong kich hoat dén trang thai nghi.

S$805. Tram gbc thir nhat guri, téi dau cudi & trang thai khong kich hoat, thong tin chi
bao ma duge st dung dé chi bao rang tinh trang truyén thong cla dau cubi & trang thai
khong kich hoat 1a trang théi nghi. Thong tin chi b4o ma dugc st dung dé chi béo rang
tinh trang truyén thong ciia dau cudi ¢ trang thai khong kich hoat 1a trang thai nghi c6

thé duoc gui nho st dung tin nhén dép lai yéu ciu thu hai.

Vi dy, tram gbc thi nhat c6 thé gui tin nhin giai phong két ndi RRC t6i dau cubi &

trang thai khong kich hoat.

S806. Tram gdc thir nhat giri tin nhén yéu cu giai phong ngit canh hodc thong tin
chi bao thtt nhét téi tram gbc thtt hai, ma & do thong tin chi bao thi nhét dugce sir dung
dé chi bao rang tram gbc thir nhat thiét d3t tinh trang truyén thong cla dAu cudi o trang
thai khong kich hoat dén trang théi nghi, sao cho tram gbc thir hai c6 thé giai phong
thong tin ngir canh lién quan dén dAu cudi ma co6 thong tin ngir canh bi 15 can duoc thu
nhan béi tram gde thir hai hodc giai phong su két nbi gitra mang 16i va tram gbc ma lién
quan dén dau cudi ma c6 thong tin ngft canh bi 15i cAn duoc thu nhin béi tram goc thir
hai.

S806 1a budce tuy chon.

Theo phuong an khac thém cua sang ché, tin nhén tht hai ma duoc st dung dé ra
1énh tram gbc thir nhat xac dinh tinh trang truyén thong ciia dau cudi & trang thai khong
kich hoat c6 thé 14 thong tin 14t mang (Slice) va thong tin phién don vi dit liéu giao thirc

(Protocol Data Unit, PDU) ma dugc gui boi tram gbc thir hai.

Fig.11 1a luu dd khéc thém cua cach thuc hién xac dinh, boi tram gdc tht nhat, tinh
trang truyén thong cta d4u cubi & trang thai khong kich hoat theo mot phuwong an cia
sang ché. Nhu dugc thé hién trén Fig.11, cac budc dudi day dugc bao g6m.

Trén Fig.11, cac bude S901 va S902 twong tu nhu cac bude thuc hién S801 va S802,
va chi tiét khong duge mo ta lai dudi ddy. Phan dudi day chi md ta cac su khac biét.

S903. Tram gbc tht hai giti thong tin phién PDU va thong tin 14t mang cta phién
PDU t6i tram gbc thtt nhat. Thong tin lat mang va thong tin phién PDU c6 thé duoc gii
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nho str dung tin nhin dap lai yéu ciu th@ nhat chang han nhu tin nhén dap lai ngit canh.

$904. Tram gbc thir nhat xac dinh, dua vao thong tin phién PDU va thong tin 14t
mang cta phién PDU thu dugc, xem l1at mang ciia phién PDU c6 dugc hd trg hay khong.
Khi xé4c dinh ring mot vai lat mang ctia phién PDU khong duoc hd tro hodc khong c6
lat mang nao cua phién PDU dugc ho trg, tram géc tht nhit thuc hién S905a hodc S905b.

S905a. Tram gdc thtr nhét giri tin nhin khéi phuc két néi RRC (RRC Connection
Resume message) t6i dau cudi & trang thai khong kich hoat, ma ¢ do tin nhén khéi phuc
két ndi RRC mang thong tin cAu hinh day du.

Theo cach khac, S905b c6 thé duoc thuc hién.

S905b. Tram gbc thi nhat giri tin nhan thiét 1ap két néi RRC (RRC Connection setup)
t61 dau cudi & trang thai khong kich hoat.

Chi mét trong s6 S905a va S905b can duoc thyuc hién.

$906. PAu cubi & trang thai khong kich hoat giri tin nhén hoan thanh thiét 1ap két ndi
RRC (RRC Connection Setup Completed) téi tram gdc thir nhdt, ma & d6 tin nhan hoan
thanh thiét 1ap két néi RRC mang yéu cau TAU.

$907. Tram gdc thi nhét giri tin nhan yéu cau TAU t6i AMF.

$908. AMF guri tin nhén chip nhan TAU t6i dau cudi.

Theo phuong 4n nay cua sang ché, thong tin 14t mang c6 thé duoc thé hién nho st

dung it nhat mdt trong s6 cac thong sd dudi day:
1. Nhan dang lat mang (Network Slice ID, Slice ID)

1.1. Thong tin loai 14t mang. Vi duy, thong tin loai lat mang c6 thé dugc s dung dé
chi béo loai lat mang ching han nhu dai rong di dong tang cuong (enhanced Mobile
BroadBand, eMBB), truyén thong do tin cdy cuc ky cao va do tré thap (Ultra-Reliable
and Low Latency Communications, URLLC), va truyén thong loai may c& 16n (massive
Machine Type Communication, nMTC). M{t cach tiiy y, thong tin loai lat mang ¢co thé
con dugc st dung dé chi béo loai 14t mang dau cudi, bao gdm loai 14t mang RAN dén
CN, hoic c6 thé con dugc sit dung dé chi bao loai 14t mang phia RAN hoic loai 14t mang

phia CN.
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1.2. Théng tin loai dich vu. Théong tin loai dich vu lién quan dén dich vu cu thé. Vi
du, thong tin loai dich vu c6 thé dugc sir dung dé chi bao cac dic diém dich vu cia hoic
thong tin vé dich vu cu thé chéng han nhu dich vu video, dich vu Internet cua xe, hoac

dich vu thoai.

1.3. Thong tin nguoi thué (Tenant). Thong tin nguoi thué duoc st dung dé chi bao
thong tin vé may khach ma tao 14p hodc thué 14t mang, vi dy, Tencent hodc Tap doan

ludi dién Trung Quoc.

1.4. Thong tin nhém ngudi dung. Thong tin nhém nguoi dung dugce s dung dé chi
béo thong tin vé& nhom cac ngudi ding ma duge nhom lai dua vao dic diém chang han

nhu cip ngudi ding.

1.5. Théong tin nhém l4t. Thong tin nhém lat duge sir dung dé chi bao thong tin vé
nhom cac 1t mang ma dugc nhom lai dua vao dac diém. Vi duy, tit ca cac 14t mang ma
c6 thé dugce truy cap béi thiét bi dau cudi duoc str dung lam mot nhém lat, hodc cac lat

mang co thé dugc nhom lai theo tiéu chi khéc.

1.6. Thong tin d6i twong 1at mang. Thong tin d6i twong 14t mang dugc st dung dé
chi bdo nhin dang va thong tin dac diém cua dbi tugng dugc tao lap cho lat mang. Vi
du, nhan dang c6 thé dugc cp phat toi dbi twong 14t mang, dé chi bao dbi twong lat
mang, hodc nhan dang maoi ¢o thé duoc anh xa dua vao nhan dang cla dbi tuong lat
mang, sao cho nhan dang méi dugce két hop véi dbi twong lat mang, va bd thu co thé

nhén ra, dua vao nhéan dang, dbi twong lat mang cu thé duoc chi bao boi nhan dang.

1.7. Nhan dang mang 13i danh riéng (Dedicated Core Network, DCN). Nhén dang
dugc str dung dé chi bao duy nhét mang 16i danh riéng trong hé théng LTE hodc hé théng
el TE, chéng han nhu mang 161 danh riéng van vat két ndi Internet. Mot cach tuy y, anh
xa c6 thé dugc thiét 1ap gitta nhan dang DCN va nhén dang lat mang, sao cho nhén dang
14t mang co thé duoc thu nhan dua vao nhan dang DCN qua énh xa, va nhan dang DCN

6 thé duogc thu nhan dua vao nhan dang 14t mang qua anh xa.

2. Thong tin hd trg lwa chon 14t mang don (Single Network Slice Selection Assistance
information, S-NSSAI). S-NSSAI bao gdm it nhit thong tin loai lat/dich vu
(Slice/Service type, SST), va mot cach tuy y, co thé con bao gdbm thong tin phan biét 14t
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(Slice Differentiator, SD). Thong tin SST dugc sit dung dé chi bao hoat dong cua lat
mang, ch?mg han nhu d3c diém va loai dich vu cia It mang. Thong tin SD 1a thong tin
bd sung cua thong tin SST. Néu thong tin SST 1a cho cac 14t mang, thong tin SD ¢6 thé
trong tmg véi doi tugng 14t mang duy nhét.

3. Thong tin nhom S-NSSAI. Thong tin nhém S-NSSAI duoc st dung dé chi bao
nhom S-NSSAI ma cac 14t mang duge nhom lai dua vao dic diém. Vi du, tit ca cac 14t
mang ctia AMF chung ma ¢6 thé dugc truy cip bai thiét bi ddu cudi c6 thé duge st dung

lam mot nhém S-NSSAIL

4. Nhan dang tam thoi (Temporary ID). Nhan dang tam thoi duoc cap phat boi AMF
tGi dAu cudi ma da dang ky v6i phia CN, va nhan dang tam thoi c6 thé nhim dén duy

nhit AMF cu thé.

Can dugc hiéu riang theo phuong 4n nay clia sdng ché, thong tin chi bao 14t mang cla
14t mang c6 thé dugc thé hién nho st dung it nhét mot trong sb cac thong s6 dudi day.
Vi dy, thong tin chi bdo lat mang ciia 1at mang c6 thé dugc thé hién nho st dung loai 14t
mang, hodc co thé dugc thé hién nho st dung loai 14t mang va loai dich vy, hodc ¢6 thé
dugc thé hién nho st dung loai dich vu va thong tin ngudi thué. Diéu nay khong gidi
han ¢ phuong 4n nay cua sang ché. Cach thé hién thong tin chi bao 1at mang cua lat

mang khong dugc mo ta lai dudi day.

Mot cach tuy ¥, dang ma hoa cu thé ciia thong tin chi béo lat mang khong bi gidi
han. Céc truong khac nhau ma co thé dugc mang trong tin nhan giao dién gitra céc thiét
bi khéc nhau c6 thé thé hién thong tin chi bo 14t mang khéc nhau. Theo cach khéc, cac
tri s6 chi muc dugc tom tat c6 thé duoc st dung cho viéc thay thé, va cac tri s6 chi muc
khac nhau twong rng véi cac 14t mang khac nhau.

Theo phuong 4n nay cua sang ché, dé lam giam céc ton hao phan tir thong tin, thong
tin phién PDU va thong tin 14t mang cua phién PDU c6 thé dugc mang trong tin nhin
dép lai yéu cAu thtr nhét dugc giri béi tram gde th hai t6i tram gde thir nhat.

Fig.12 1a luu db cta cach thyc hién thu nhén, boi tram gdc thir nhét, thong tin phién
PDU va thong tin 14t mang ciia phién PDU nho st dung tin nhin d4p lai yéu cau thir

nhét theo mot phuong 4n cla sang ché. Nhu dugc thé hién trén Fig.12, cac bude dudi
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day dugc bao gom.
$903a. Tram gbc thir nhét giri tin nhin yéu cdu thir nhét t6i tram gbc thar hai.

Theo phuong 4n nay cua sang ché, tin nhén yéu cau thi nhat dugc giri boi tram gbce
tht nhat t6i tram gdc thir hai c¢6 thé bao gb6m ID khdi phuc dugc cAp phat boi phia mang
t6i dAu cubi & trang thai khong kich hoat. Sau khi thu tin nhan yéu cau thir nhat bao gom
ID khdi phuc, tram gbc thir hai c¢6 thé xac dinh thong tin ngit canh, thong tin phién PDU,
va thong tin 14t mang cta phién PDU ma duoc gitt béi dau cudi ¢ trang thai khong kich

hoat.

$903b. Tram gbc thir hai thu tin nhin yéu ciu thir nhit duge giri béi tram gde th
nhét, va giri tin nhan dap lai yéu ciu thir nhét t6i tram gbc thir nhat, ma & d6 tin nhin
dép lai yéu cAu tht nhit mang thong tin phién PDU va thong tin 14t mang cta phién
PDU.

Theo phuong an c6 thé, tin nhin thi hai c6 thé con bao gébm thong tin chinh sach
4nh xa lai 14t mang (policy remapping) dugc gui boi tram gbc thi hai t6i tram gbc thi

nhit.

Tram gbc thr hai giti thong tin chinh sach 4nh xa lai 14t mang t6i tram gbc tha nhét,
ma & d6 théng tin chinh sach 4nh xa lai lat mang dugc sir dung dé chi béo it nhat mot
dong, phién, hodc séng mang radio dbi v6i dau cudi & trang thai khong kich hoat trong
vung pht séng cua tram gbc thir hai; hodc co thé dugc sir dung dé chi bdo it nhét mot l1at
mang m&i ma dong, phién, hodc séng mang radio duoc hd trg béi ddu cudi & trang thai
khong kich hoat dugc anh xa lai tur it nhat mot 14t mang ban dau. Thong tin chinh sach
4nh xa lai 14t mang c6 thé 1a tp hop cla thong tin chi bao lat mang. Vi du, néu dong,
phién, hodc song mang radio hién thoi ban dAu dugc anh xa t6i 1at mang tht nhat, thong
tin chinh sach 4nh xa lai lat mang chi béo rang dong, phién, hodc séng mang radio hién
thoi ¢6 thé dugc anh xa lai téi 14t mang thit hai, hodc dugc anh xa lai t6i 14t mang thir

hai va 1at mang thir ba, hodc tuong tu.

Thong tin chinh sach 4nh xa lai lat mang ¢6 thé dugc giri nho st dung tin nhén dap
lai yéu cAu thtt nhét duoc gui boi tram gbe thir hai t6i tram gde thir nhat. Vi du, theo

phuong phéap duoc thé hién trén Fig.12, tin nhan dap lai yéu cdu thir nhét ¢6 thé con bao
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gbm thong tin chinh sach 4nh xa lai 14t mang.

Sau khi tram gbc thtr nhat thu thong tin chinh sach 4nh xa lai 4t mang, thong tin
phién PDU, va thong tin 14t mang twong ting v6i phién PDU ma dugc gui boi tram gbe
thir hai, néu tram gdc thur nhit xac dinh, dya vao thong tin 14t mang va thong tin phién
don vi dir lidu giao thire PDU, rang mot vai 1at mang cua phién PDU khong duoc ho tro
hodc khong c6 lat mang nao cua phién PDU dugc hd trg, va xac dinh, dua vao chinh
sach anh xa lai 14t mang, rang cac lat mang khong dugc hd tro ctia phién PDU khong
thé duoc anh xa lai t6i cac 14t mang khac, tram gbc thir nhat giri tin nhin thiét lap két
ndi didu khién tai nguyén radio, tin nhin khoi phuc két ndi diéu khién tai nguyén radio
mang thong tin cau hinh dly du, hodc tin nhin giai phéng két nbi diéu khién tai nguyén

radio t6i diu cudi & trang thai khong kich hoat.

Theo phuong &n nay cua sang ché, theo cach néu trén, tram gdc thir nhat co thé hoan
thanh quy trinh TAU khi x4c dinh rang mot vai 14t mang cua phién PDU khong dugc hd

tro hodc khong c6 lat mang nao ctiia phién PDU dugc ho tro.

Can luu ¥ ring, trong ban mo ta, cic diém yéu cau bao hd, va cac hinh vé kém theo
cua cac phuong an cua sang ché, cac thuat ngit “thtr nhat”, “thtr hai”, va twong ty nham
dé phan biét gitra cac d6i trong gidng nhau, nhung khong can thiét dugc st dung dé chi
bao thit tu cu thé. Vi du, thong tin chi bao thir nhat va thong tin chi bao thu hai theo cac
phuong an cua sang ché chi nhdm thuén tién cho phdn mo ta va phan biét gitta thong tin
chi b4o khac nhau, va khong tao thanh gidi han ¢ thong tin chi bdo. Cén dugc hiéu ring
dir liéu duoc goi theo cach nhu vay co thé thay thé 1an nhau trong céc trudng hop thich
hop, sao cho cac phuong an cua sang ché dugc md ta & day c6 thé dugc thyc hién theo

cac thtr tu khac vé6i thir tr duge minh hoa hodc duge mo ta ¢ day.

Phén trén mo ta céc giai phap duoc dé xuét theo cac phuong an clia sdng ché cha yéu
xét theo tuong tac giita ddu cudi o trang thai khong kich hoat, tram gbc thir nhét, va tram
gbc thi hai. Cén dugc hiéu rang, dé thuc hién céc chirc nang néu trén, dau cudi ¢ trang
thai khong kich hoat, tram gbc thir nhét, va tram gbc thir hai bao gdm céu tric phén cting
va/hodc mddun phin mém twong tng dé thuc hién mdi trong s cac chirc nang. Két hop
v0i cac vi du cta cac b phan (cac thiét bi, hodc cac thanh phén) va cac budc thuat toan

dugc md ta theo cac phuong an dugc mo ta theo sang ché, cac phuong an cua sang ché
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¢6 thé dugc thuc hién béi phan cimg hodc két hop cta phan cimg va phin mém may
tinh. Viéc chirc nang dugc thuc hién béi phan cing hoic phén cting duoc diéu khién boi
phan mém may tinh phu thudc vao cac img dung cu thé va cac giéi han k¥ thuat cta cac
giai phap k§ thut. Nguoi c6 hiéu biét trung binh trong linh vuc k¥ thuat trong ting c6
thé sir dung cac phuwong phéap khac nhau d8 thuc hién cac chire nang duge mo ta doi véi
mdi tmg dung cu thé, nhung khong duoc coi la cach thuc hién nim ngoai pham vi cla

cac giai phap k¥ thuat theo cac phuong 4n cia sang ché.

Theo cac phuong an cua sang ché, dau cubi ¢ trang thai khong kich hoat, tram gbc
thir nhét, va tram gdc thir hai ¢6 thé dugc phan chia thanh cac bo phan (céc thiét bi, hodc
c4c thanh phan) chirc ning dwa vao cac vi du phwong phap néu trén. Vi du, cac bo phan
(cac thiét bi, hodc cac thanh phan) chirc nang c6 thé duogc thu nhan qua cach phan chia
dua vao céac chirc ning, hodc hai chtic nng trd 1€n co thé dugc tich hop thanh mot bd
phan (thiét bi, hodc thanh phan) xir Iy. Bo phén (thiét bi, hogc thanh phén) tich hop ¢6
thé duoc thuc hién & dang ph?m cing, hodc co thé duoc thuc hién & dang bo phan (thiét
bi, hoic thanh phan) chirc ning phan mém. Can luu y rang cach phan chia b phan (thiét
bi, hodc thanh phan) theo cic phwong 4n cla sdng ché 13 vi du, va chi 12 cach phan chia

chirc nang logic. Co thé c6 cach phan chia khac theo céch thuc hién thuc té.

Khi cac bd phan (cac thiét bi, hodc cac thanh phan) tich hop duoc str dung, Fig.13 1a
hinh v& céu tric gian luge cla thiét bi truyén thong 100 theo mot phuong 4n cla sang
ché. Thiét bi truyén thong 100 c6 thé duogc ap dung cho tram gbc thir nhét. Nhu dugc
thé hién trén Fig.13, thiét bi truyén théng 100 bao gdm bd phén thu 101 va bd phéan xir
1y 102. BO phéan thu 101 dugc tao cAu hinh d thu tin nhén thr nhit va/hodc thu tin nhin
thir hai. Bo phan xtt Iy 102 duoc tao cAu hinh dé x4c dinh, dya vao tin nhan thi nhat
dugc thu boi bd phan thu 101, xem co cép phat RNA méi t6i déu cudi o trang thai khong
kich hoat hay khong, va/hodc xac dinh tinh trang truyén thong clia dau cudi 6 trang thai
khong kich hoat dya vao tin nhén thr hai duoc thu bai bd phan thu.

Theo cach thuc hién kha thi, tin nhin thit nhét ¢6 thé bao gdm thong tin RNA dugc
giri boi tram gdc thir hai t6i tram gbc thir nhat, ma & d6 thong tin RNA dugc str dung dé

chi baio RNA ma trong do déu cudi o trang thai khong kich hoat hién dugc dinh vi.

Theo cach thuc hién kha thi khac, tin nhén thi nhit bao gdbm thong tin chi béo ly do
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cap nhat RNA duoc giri béi dau cudi & trang thai khong kich hoat t6i tram gdc thi nhat,
ma & d6 thong tin chi bdo 1y do cap nhat RNA dugc st dung dé chi béao rang 1y do cap
nhat RNA 1a cap nhat dinh k¥ hodc cap nhat khong dinh ky.

Theo cach thuc hién kha thi khac nita, tin nhén thir hai bao gébm c¢ kich hoat dugc
otri boi ddu cudi & trang thai khong kich hoat t6i tram gdc thi nhat, ma & d6 co kich
hoat dwgc st dung dé chi bao xem d4u cudi & trang thai khong kich hoat ¢6 can vao

trang thai duoc két nbi hay khong.

Thiét bi truyén thong 100 con bao gém bd phan guri 103. BY phan giri 103 dugc tao

cau hinh dé:

néu bd phan xir 1y 102 xac dinh rang tinh trang truyén thong cua dau cubi
& trang thai khong kich hoat 1a trang thai dugc két ni, va tram gdc thir nhat
va tram gdc tht hai 13 ctia cac cong nghé truy cép radio khac nhau, giri thong
tin cAu hinh ddy du t6i dau cudi & trang thai khong kich hoat, ma & d6 tram
gbc tha hai 12 tram gbc neo ban dau cia d4u cubi & trang thai khong kich

hoat.

Theo cach thuc hién kha thi khac nita, tin nhén tht hai bao gbm tin nhén 16i truy van

thoéng tin ngit canh dugc gui boi tram gbc thir hai t6i tram gbc thir nhét.

Thiét bi truyén théng 100 con bao gdm bd phan giti 103. B phan gui 103 duoc tao
cAu hinh dé:

sau khi by phan thu 101 thu tin nhén 15i truy vén thong tin ngit canh, giri
tin nhén yéu cau giai phong ngit canh t6i tram gbc tha hai; hodc g thong
tin chi béo thi nhat t6i tram gbc tht hai, ma & d6 thong tin chi bao thir nhat
chi béo ring tram gdc thi nhét thiét dat tinh trang truyén thong cua dau cudi

¢ trang thai khong kich hoat dén trang thai nghi.

Theo céach thuc hién kha thi khac thém nira, tin nhén thir hai bao gdm thong tin phién
PDU va thong tin 14t mang twong ung véi phién PDU ma dugc gui béi tram gbc thir hai
t6i tram gdc thi nhit.

B6 phan x1r ly 102 con duogc tao céu hinh dé: sau khi bd phéan thu 101 thu thong tin
phién PDU va thong tin 14t mang tuong ing véi phién PDU, xac dinh, dya vao thong tin
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phién PDU va thong tin 14t mang tuong (ng v6i phién PDU, xem 14t mang cta phién
PDU c6 duoc hd trg hay khong.

Thiét bi truyén théng 100 con bao gdm bd phan giri 103. Bo phén giri 103 dugce tao
cAu hinh dé:

néu bo phén xir Iy 102 xac dinh, dwa vao thong tin phién PDU va thong
tin 14t mang twong Gng véi phién PDU, rang mot vai lat mang cta phién PDU
khong dugce h6 tro hodc khong c6 lat mang nao cua phién PDU dugc hd tro,
otii, t6i dAu cudi 6 trang thai khong kich hoat, tin nhin thiét 1ap két ndi diéu
khién tai nguyén radio, tin nhin giai phong két néi didu khién tai nguyén
radio, hodc tin nhin khoi phuc két ndi didu khién tai nguyén radio mang

thong tin cdu hinh day du.

Khi dang phan ciig dugc sit dung cho viéc thyc hién, theo phwong 4n nay ciia sang
ché, bd phan thu 101 c6 thé 1a giao dién truyén thong, bd thu, mach thu, hoic tuong tu.
Bo phan xit 1y 102 c6 thé 1a bd xir 1y hodc bd didu khién. Bo phan giri 103 ¢6 thé 1a giao
dién truyén thong, bd truyén, mach truyén, hodc twong tu. Giao dién truyén thong 1a

thuat ngit chung, va co thé bao gdm mot hoic nhiéu giao dién.

Khi bo phén thu 101 1a bd thu, bd phén xir Iy 102 1a bo xir 1y, va bo phéan giri 103 la
bo truyen, thiét bi truyén thong 100 theo phuong 4n nay cua sang ché c6 thé 1a thiét bi
truyén thong dugc thé hién trén Fig.14. Thiét bi truyén thong duoc thé hién trén Fig.14

c6 thé 1a tram gdc thir nhit.

Fig.14 1 hinh v& c4u trac gian lugc cia tram goc thi nhat 1000 theo mdt phuong 4n
clia sang ché. Nhu duoc thé hién trén Fig.14, tram gdc thi nhat 1000 bao gdm bd xu 1y
1001, bo truyén 1002, va bd thu 1003. B xtr ly 1001 theo cach khac c6 thé 1a bo diéu
khién. Bo xtr ly 1001 dugc tao cAu hinh dé hd tro tram géc thtr nhét trong viéc thuc hién
céc chire nang trén Fig.2 dén Fig.12. Bo truyén 1002 va bo thu 1003 dugce tao céu hinh
dé hd tro tram gdc thir nhat trong viéc thue hién chitc nang thu va gui tin nhén. Tram
géc thtr nhat ¢6 thé con bao gém bd nhé 1004. B6 nhd 1004 dugce tao cAu hinh dé duoc
chép ndi v6i bd xir Iy 1001, va luu trit 1énh chuong trinh can thiét va dit lidu cén thiét
clia tram gdc thir nhat. B xir Iy 1001, b truyén 1002, bo thu 1003, va bd nhé 1004 déu
duoc két ndi. Bo nhd 1004 duoc tao cau hinh dé luu trit 1énh. BO xir Iy 1001 duoc tao
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cAu hinh dé thyc hién 1énh dugc luu trit trong bd nhé 1004, dé didu khién bo truyén 1002
va bd thu 1003 thu va giri céc tin hiéu, va thuc hién cac budc theo cac phwong phap néu

trén va dugc thuc hién boi tram géc thtr nhat dé thuc hién cac chic ning twong tmg.

Theo cac phuong 4n cua sang ché, dbi véi cac khai niém, cac giai thich, cac phan mo
ta chi tiét, va cac budc khac ma lién quan dén thiét bi truyén thong 100 va tram gbc thir
nhat 1000 va lién quan dén céc giai phap k¥ thuat duge dé xuét theo cac phwrong 4n cuia
sang ché, tham khao céc phan mb ta vé nodi dung theo cac phuong phéap néu trén hodc

cac phuong an khac. Chi tiét khong dugc mo ta lai dudi day.

Khi céc bd phén (cac thiét bi, hodc cac thanh phan) tich hop dwgc st dung, Fig.15 1a
hinh v& céu tric gian luge cla thiét bi truyén théng khac theo mdt phuong dn cla sang
ché. Thiét bi truyén thong 200 dugc thé hién trén Fig.15 c6 thé duoc 4p dung cho tram
gbc thit hai. Nhu duoc thé hién trén Fig.15, thiét bi truyén thong 200 c6 thé bao gdm b
phéan xt 1y 201 va bd phan gui 202.

Theo cach thuc hién kha thi, bo phan xir Iy 201 dwoc tao cAu hinh dé xac dinh thong
tin RNA, ma & d6 thong tin RNA duge st dung dé chi bso RNA ma trong d6 dau cubi
& trang thai khong kich hoat hién dugc dinh vi. B phén gui 202 dugc tao cAu hinh dé
gtri thong tin RNA dugc xac dinh bdi bo phan xtr ly 201 t61 tram gbc thr nhat.

Theo cach thuc hién kha thi khéac, b phéan xir Iy 201 dugc tao ciu hinh d€ x4c dinh
ring su truy van ctia thong tin ngft canh cla dau cudi 6 trang thai khong kich hoat bi 15i.
B6 phan gui 202 dugc tao cAu hinh dé: khi bd phéan x1r Iy 201 x4c dinh rr:?mg su truy van
ctia thong tin ngit canh bi 16i, gti tin nhén 16 truy van thong tin ngit canh t6i tram gbc
thtt nhét.

Thiét bi truyén thong 200 con bao gf)m bd phan thu 203. Bo phan thu 203 duoc tao
cAu hinh dé: sau khi bo phan guri 202 giri tin nhén 15i truy van thong tin ngit canh, thu
tin nhin yéu cau giai phéng ngit canh dugc giti boi tram gbc thi nhét; hoic thu thong
tin chi béo thi nhét duoc giri béi tram gbe thi nhét, ma & d6 thong tin chi bao thi nhat
chi béo rang tram gbc thi nhét thiét dat tinh trang truyén thong cia dau cudi o trang thai

khong kich hoat dén trang thdi nghi.

Khi dang phén ctrng dugc st dung cho viée thuc hién, theo phuong én nay cua sang
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ché, bo phan xtt Iy 201 ¢6 thé 1a b xir 1y hodc b diéu khién. By phan giri 202 va bo
phan thu 203 c6 thé 1a giao dién truyén thong, bd thu phat, mach thu phét, hodc twong
tu. Giao dién truyén thong 1a thuat ngit chung, va c6 thé bao gdm mét hodc nhiéu giao
dién.

Khi bo phan xtt Iy 201 12 bd xur 1y, va bo phén gui 202 va b phan thu 203 1a bd thu
phat, thiét bi truyén thong 200 theo phwrong 4n nay cua sang ché c6 thé 1a thiét bi truyén
thong duge thé hién trén Fig.16. Thiét bi truyén théng dugc thé hién trén Fig.16 ¢6 thé

1a tram gdc th hai.

Fig.16 1a hinh v€ cAu tric gian luge cla tram gbc thtr hai 2000 theo mot phuong dn
clia sang ché. Nhu duoc thé hién trén Fig.16, tram gbc thi hai 2000 bao gdm bd xtr ly
2001 va bo thu phét 2002. Bd xtr 1y 2001 theo cach khac c6 thé 1a bo didu khién. B xir
ly 2001 duoc tao cAu hinh dé hd trg tram géc thir hai trong viéc thuc hién cac chirc nang
trén Fig.2 dén Fig.12. B0 thu phat 2002 dugc tao cAu hinh dé hd trg tram géc tht hai
trong viéc thuc hién chtic néng thu va gui tin nhén. Tram gdc thir hai ¢6 thé con bao
gdm bd nhé 2003. B nhd 2003 duge tao cAu hinh dé dugc ghép néi véi bo xtr Iy 2001,
va luu trir Iénh chuong trinh can thiét va dir liéu can thiét cua tram géc thir hai. BO xtr
Iy 2001, bd thu phat 2002, va bd nhé 2003 déu duge két ndi. Bo nhé 2003 duge tao céu
hinh dé luu trit 1énh. B xt Iy 2001 duge tao cau hinh dé thuc hién lénh dugc luu trit
trong bd nhd 2003, dé didu khién bd thu phat 2002 thu va giri cac tin hiéu, va thuc hién
cac budce theo cac phuong phap néu trén va dugce thuc hién boi tram gbc thu hai dé thuc

hién céc chiric ndng twong Ung.

Theo cac phuong 4n cua sang ché, déi véi cac khai niém, cac giai thich, cic phan md
ta chi tiét, va cac budc khac ma lién quan dén thiét bj truyén thong 200 va tram gbe thir
hai 2000 va lién quan dén céac giai phéap k§ thuat duoc dé xuét theo cac phuwong 4n cia
sang ché, tham khao céc phan mo ta v& ndi dung theo cac phuong phap néu trén hodc
cac phuong 4n khac. Chi tiét khong dugc mo ta lai dudi day.

Khi cac b phén (cac thiét bi, hodc cac thanh phan) tich hop duoc sit dung, Fig.17 1a
hinh v& céu tric gian lugc clia thiét bi truyén thong khac theo mot phuong 4n cla sang
ché. Thiét bi truyén thong 300 dugc thé hién trén Fig.17 c6 thé dugc ap dung cho dau
cubi & trang thai khong kich hoat. Nhu dugc thé hién trén Fig.17, thiét bi truyén thong
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300 ¢6 thé bao gdm bd phén xir Iy 301 va bo phan giri 302.

Theo céch thuc hién kha thi, bd phan xt Iy 301 dugc tao cAu hinh dé x4c dinh thong
tin chi bao 1y do cip nhat RNA, ma ¢ do6 thong tin chi bdo ly do cap nhat RNA duoc st
dung d& chi bao ring 1y do cap nhat RNA 1a cip nhat dinh ky hodc cap nhat khong dinh
ky; va bd phan gui 302 duogc tao c4u hinh dé gui thong tin chi béo 1y do cap nhat RNA
duoc xéc dinh béi bd phan xir 1y 301 t6i tram gdc thir nhat.

Theo cach thuc hién kha thi khac, bd phan xt Iy 301 dugce tao cau hinh dé x4c dinh
¢0 kich hoat, ma & d6 co kich hoat dugc st dung dé chi bao xem dau cudi & trang thai
khong kich hoat ¢6 can vio trang thai dugc két ndi hay khong; va bd phan giri 302 duoc
tao cAu hinh dé giri cd kich hoat duoc xac dinh boi bo phan xi 1y 301 téi tram gdc thi

nhét.

Thiét bi truyén théng 300 con bao gdm bo phan thu 303. B phan thu 303 dugc tao
cAu hinh d&: khi tinh trang truyén thong ciia dau cubi ¢ trang thai khong kich hoat 1a
trang thai dugc két nbi, va tram gbc thir nhét va tram gbc thir hai 1a cia cac cong nghé
truy cép radio khac nhau, thu thong tin cAu hinh ddy du duoc giri béi tram gbc thir nhat,
ma & d6 tram goc thr hai 1a tram gbc neo ban du cia dau cudi & trang thai khong kich

hoat.

Khi dang phan cing dugc str dung cho viéc thuc hién, theo phuong 4n nay cia sang
ché, bo phan xtt 1y 301 ¢6 thé 1a bo xir Iy hodc bd diéu khién, bo phan giri 302 c6 thé 1a
giao dién truyén thong, bo truyén, mach truyén, hodc twong tu, va bo phan thu 303 co
thé 1a giao dién truyén théng, bo thu, mach thu, hodc twong tu. Giao dién truyén thong
1a thuét ngit chung, va c6 thé bao gdm mdt hoidc nhiéu giao dién.

Khi bd phan xir 1y 301 cua thiét bi truyén thong 300 1a bo xi ly, bo phan thu 303 1a
bo thu, va bd phan gii 302 12 bd truyén, thiét bi truyén thong 300 theo phuong 4n nay
cua sang ché c6 thé 1a dau cudi 3000 duoc thé hién trén F ig.18.

Fig.18 thé hién dau cubi 3000 c6 thé theo mot phuong 4n cla sdng ché. Nhu duoc
thé hién trén Fig.18, du cudi 3000 bao gdbm b truyén 3001, bo thu 3002, va bo xu 1y
3003. Bo xur ly 3003 duogc tao cAu hinh dé hd tro dau cubi trong viéc thuc hién céac chuc

ning trén Fig.2, Fig.3, va tir Fig.5 dén Fig.11. BO truyén 3001 va bd thu 3002 dwgc tao
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cAu hinh dé hd tro chtrc ning thu va giri cac tin nhin gitra dau cudi va tram gbc thir nhit
va/hogc tram gbe thir hai. Pau cudi 3000 ¢6 thé con bao gdm bo nhé 3004. B nhé 3004
duoc tao cAu hinh dé dugc ghép ndi voi bo xtr Iy 3003, va luu trit 1énh chuong trinh cin
thiét va dit lidu can thiét cia ddu cudi 3000. Bo xir Iy 3003 thuc hién 1énh dugc luu trir
trong bd nhd 3004, thuc hién céc chirc nang cua dau cudi ¢ trang thai khong kich hoat
theo cac phuong an cua phuong phap néu trén, va diéu khién b truyén 3001 va bd thu
3002 hd tro chitc ning thu va giri cac tin nhén gitra dau cubi va tram gbc thir nhét va/hoic

tram gdc thi hai.
Déu cudi 3000 c6 thé con bao gdm anten 3005.

Theo cac phuong an cua sang ché, dbi v6i cac khai niém, cac giai thich, cac phan mb
ta chi tiét, va cic budc khac ma lién quan dén thiét bi truyén théng 300 va dau cudi 3000
va lién quan dén céac giai phap k¥ thuat duge dé xuét theo cac phuong an cla sang ché,
tham khao cac phan mo ta vé noi dung theo cac phuong phap néu trén hodc cac phuong

an khac. Chi tiét khong duge mo ta lai dudi day.

Can dugc hiéu rang, cac hinh v& kém theo ctia cac phuong 4n cia sang ché thé hién
chi cac thiét ké duoc don gian héa clia tram gbc thur nhat, tram gbc thit hai, va dau cudi.
Trong (rng dung cu thé, tram gdc thi nhat, tram gbc thir hai, va dau cubi khong giéi han
& cac cAu triic néu trén, vi du, c6 thé con bao gdm mang anten, bd song cong, va bd phén
xtr 1y dai tan co s6.

B0 song cong cua tram gbc thir nhét va bo song cong ciia tram gbc th hai duoc tao
cu hinh dé cho phép mang anten giri va thu cac tin hiéu. Bo truyén dugc tao céu hinh
dé thuc hién chuyén doi gitra tin hiéu tAn s radio va tin hiéu dai tin co s6. BO truyén
thuong c6 thé bao gdm bd khuéch dai cong suét, bo chuyén d6i sb ra twong tu, va bo
bién dbi. Bo thu thuong c6 thé bao g6m bd khuéch dai nhidu thap, bd chuyén d6i tuong
tu ra sb, va bo bién dbi. Bo thu va bd truyén c6 thé duoc goi chung 1a bd thu phat trong
mot vai truong hop. BO phén xu ly dai tan co s& dugce tao cdu hinh dé thuc hién viéc xur
Iy tin hidu dugc giti hodc thu duge, chng han nhu anh xa 16p, tién ma hoa, diéu bién/giai
didu bién, hosic ma hoa/gidi ma, va thuc hién viée xtr ly riéng trén kénh diéu khién vat
Iy, kénh dit liéu vt 1y, kénh phat rong vat ly, tin hi¢u tham chiéu, va twong tu. Doi v6i

vi du khac, dau cudi c6 thé con bao gom thiét bi hién thi, giao dién dau vao/dau ra, va

-48-



37098

tuong tu.

Dau cubi ¢6 thé c6 anten don, hodc cic anten (nghia 13, mang anten). B song cong
ctia dau cudi duge tao cdu hinh dé cho phép mang anten giri va thu cac tin hiéu. Bo
truyén duoc tao cAu hinh dé thuc hién chuyén dobi gifra tin hiéu tan sb radio va tin hiéu
dai tAn co s6. BO truyén thuong c6 thé bao gdm bo khuéch dai cong suét, bd chuyén doi
sb ra twong tw, va bo bién dbi. Bo thu thuong co thé bao gom bo khuéch dai nhidu thép,
bo chuyén dbi tuong tu ra s6, va b bién d6i. Bo phan xur ly dai tan co s& dugc tao cau
hinh dé thuc hién viéc xit 1y tin hiéu duge gui hodc thu duoc, chéng han nhu 4nh xa 16p,
tién ma hoa, didu bién/giai diéu bién, hodc ma hoa/giai ma, va thyc hién viée xir Iy riéng
trén kénh diéu khién vat 1y, kénh dir lidu vat 1y, kénh phét rong vat ly, tin hiéu tham
chiéu, va twong tu. Trong vi du, dau cubi cling c6 thé bao gdm bd phan diéu khién, duoc
tao cAu hinh dé yéu clu tai nguyén vat Iy duong Ién, tinh toan thong tin trang thai kénh
(Channel State Information, CSI) twong tng véi kénh duong xubng, x4c dinh xem goéi

dit liéu dudng xudng duge thu thanh cong, va tuong tu.

Cn Iuu ¥ ring bd xr 1y néu trén theo cac phuong 4n cia sang ché ¢6 thé 1a bo xur Ly
trung tdm (Central Processing Unit, CPU), by xtr 1y da dung, bo xtr ly tin hiéu k¥ thuét
s6 (Digital Signal Processor, DSP), mach tich hop chuyén dung (Application-Specific
Integrated Circuit, ASIC), mang cdng co thé lap trinh duge dang truong (Field
Programmable Gate Array, FPGA), hodc thiét bi logic co thé 1ap trinh dugc khac, thiét
bi logic tranzito, thanh phan phan ciing, hoic su két hop cia ching. B xut Iy ¢6 thé thuc
hién hoac thuc thi cac khéi, cac modun, va cac mach logic vi du khic nhau dugc mo ta
dwa vao ndi dung dugc mo ta theo sang ché. Theo cach khéc, bd xir Iy ¢6 thé 1a két hop
cua cac bo xur 1y thue hién chirc nang tinh toan, vi du, két hop cia mot hodc nhiéu bd vi

xtr 1y, hodc két hop ctia DSP va bo vi xu 1y.
B0 nhé c6 thé dugc tich hop vao bo xir 1y, hodc ¢o thé tach roi bo xtt ly.

Theo mot cach thuce hién, cac chirc nang cua bd thu va b truyén 6 thé duoc coi 1a
dugc thuc hién nho st dung mach thu phat hodc chip thu phat danh riéng. Bo xt 1y ¢o
thé duoc coi 1a dugc thuc hién nho st dung chip xu Iy chuyén dung, mach xtt 1y, hoéc

bd xtt 1y, hodc chip da dung.

Theo céach thuc hién khac, ma chuong trinh ma dugc st dung dé thuc hién cac chirc
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nang cua bo xu ly, bd thu, va bd truyén duoc luu trir trong bd nhé. B xr ly da dung
thuc hién cac chirc nang cua bo xu 1y, bo thu, vabd truyén béng cach thuc hién ma trong
b nhd.

Dua vao cac phuong phap duoc dé xuét theo céc phuong an ctia sang ché, phuong
4n ctia sang ché con dé xuét hé théng truyén thong, hé théng nay bao gdm tram gdc thi

nhat, tram goc thir hai, va mdt hodc nhiéu dau cudi.

Phuong 4n cia sang ché con d& xuit phwong tién luu trit doc duge boi may tinh,
dugc tao cdu hinh dé luu trit mot vai lénh. Khi cac 1énh nay dang dugc thuc hién, phuong
phap bt ky trong s6 cac phuong phép néu trén lién quan dén dau cubi, tram gbc thi

nhét, hodc tram géc tha hai c6 thé dugc thuc hién.

Phuong 4n cia sang ché con dé xuit san pham chwong trinh may tinh, dugc tao chu
hinh dé huru trt chuong trinh mdy tinh. Chuong trinh may tinh dugc sir dung dé thuc

hién cac phuong phap truyén thong theo cac phuong 4n cta phuong phap néu trén.

Nguoi ¢6 hiéu biét trung binh trong linh vuc ky thuat twong tng s& hiéu rang cac
phuong &n cua sang ché c6 thé duoc dé xuit & dang phuong phap, hé théng, hodc san
pham chuong trinh m4y tinh. Do d6, cac phuong 4n cila sing ché ¢6 thé str dung chi cac
phuong an dang phan cting, chi cac phuong 4n phan mém, hodc cac phuong 4n véi két
hop ctia phan mém va phan cing. Hon nita, cac phuong 4n clia sang ché co thé st dung
dang san phim chuong trinh méy tinh ma dwgc thuc hién trén mot hoac nhiéu phuong
tién luu trit st dung dugce bdi may tinh (bao g6m nhung khong gi6i han & bd nh¢ dia,
CD-ROM, bd nh¢é quang hoc, va trong tu) ma no bao gébm mi chwong trinh st dung
duoc bdi may tinh.

Céc phuong an cua sang ché duoc mo ta dua vao cac luu dd va/hoidc céc so dd khoi
cua phuong phap, thiét bi (hé thdng), va san phdm chwong trinh mdy tinh theo céc
phuong &n cua sang ché. Can dugc hiéu rang cac 1énh chwong trinh may tinh ¢ thé duogc
st dung dé thuc hién mbi quy trinh va/hoéac mdi khéi trong cac luu dd va/hodc cac so
dd khéi va két hop cua quy trinh va/hodc khéi trong céc luu dd va/hodc cic so d6 khoi.
Cac 1énh chuong trinh may tinh nay co thé dugc cung cp cho may tinh da dung, may
tinh chuyén dung, bd xtr ly dugc nhing, hodc bo xur ly cua thiét bi xur ly dit licu co thé

1ap trinh dugc khac dé tao ra may, sao cho cac 1énh dugc thyc hién béi may tinh hoac
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bd xt 1y ctia thiét bi xt 1y dit lidu c6 thé 1ap trinh dugc bat ky khac tao ra thiét bi dé thuc
hién chtrc ning cu thé trong mot hodc nhiéu quy trinh trong céc luu dd va/hodc trong

mot hodc nhiéu khoi trong cac so do khoi.

Céc 1énh chuong trinh may tinh nay co thé duoc luu trit trong bo nhé doc dugc boi
may tinh ma c6 thé ra 1énh méy tinh hogc thiét bi xt ly dit liéu c6 thé 1ap trinh duoc
khac lam viéc theo céach cu thé, sao cho céac 1énh dugc luu trit trong bd nhé doc duge
béi méy tinh tao ra tao tic ma né bao gdm thiét bi 1énh. Thiét bi 1énh thuc hién chic
nang cu thé trong mot hoic nhiéu quy trinh trong céc luu dd va/hodc trong mot hoic

nhiéu khoi trong cac so do khoi.

Céc Iénh chuong trinh méy tinh nay c6 thé duoc tai 1én may tinh hoic thiét bi xt ly
dir liéu c6 thé 1ap trinh dugc khéc, sao cho chudi cac hoat dong va cac bude duge thuc
hién trén may tinh hodc thiét bi c6 thé 14p trinh dugc khac, nho d6 tao ra xtr 1y dugce thuc
hién béi may tinh. Do d6, cac 1énh dugc thuc hién trén may tinh hoac thiét bi c6 thé lap
trinh duogc khéc dé xuét cac bude dé thuc hién chirc ning cu thé trong mot hoac nhiéu

quy trinh trong céc luu dd va/hoic trong mot hodc nhiéu khéi trong cac so dd khéi.

R& rang 13, ngudi ¢ hiéu biét trung binh trong linh vuc k¥ thuat twong g c6 thé
thuc hién cac su stra dbi va cac su thay dbi khac nhau dén céc phuong an cua sang ché
ma khong tréch khéi tinh thin va pham vi ctia sang ché. Sang ché du dinh bao ham céc
su sua dbi va cac su thay dbi nay voi diéu kién 1a ching nam trong pham vi bao h dugce
xé4c dinh boi cac diém yéu cdu bao ho dudi ddy va cac cong nghé twong duong cla

chung.
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YEU CAU BAO HQ
1. Phuwong phap truyén thong bao gbm cac bude:
thu, bo1i tram géc tht nhét, tin nhén th nhét;

xac dinh, béi tram géc tht nhét dya trén tin nhén thi nhét, liéu c6 cap phét ving
thong béo trén co s¢ mang truy cap radi6 (radio access network-based notification area,

RNA) cho diu cudi & trang thai khong kich hoat hay khong; va

chp phat RNA thir nhat cho ddu cudi & trang thai khéng kich hoat nhé xé4c dinh dé
cip phat RNA; va

trong d6 tin nhén tha nhét bao gdm thong tin RNA duge giti boi tram gbc tht hai
dén tram gdc thi nhat, trong d6 thong tin RNA chi bao RNA trong d6 dau cudi ¢ trang
thai khong kich hoat hién duoc dinh vi.

2. Phuong phép theo diém 1, phuong phap nay con bao gbm buée:
thu, bo1 tram géc tha nhat, tin nhén tht hai; va

xé4c dinh, béi tram gbe thir nhat dua trén tin nhin thi hai, tinh trang truyén thong
ma dau cudi & trang thai khong kich hoat can duoc thiét dat & do, tinh trang truyén thong

bao gém trang thai dugc két ndi, trang thai nghi hodc trang thai khong kich hoat.

3. Phuong phép theo diém 2, trong d6 tin nhin thir hai bao gdm c& kich hoat dugc gui
b6i dau cudi ¢ trang thai khong kich hoat dén tram goc thir nhét, trong d6 cd kich hoat
chi bao liéu dau cudi & trang thai khong kich hoat c6 can vao trang thai dugc két nbi hay
khong.
4. Phuong phap theo diém 2, trong @6 tin nhin thr hai bao gém thong tin phién don vi
dir liéu giao thirc (protocol data unit, PDU) va thong tin lit mang twong Gmg v6i phién
PDU. tin nhén tht hai dwoc giti béi tram gdc thir hai dén tram gbc thi nhat.
5. Phuong phéap theo diém 4, trong d6 sau khi tram gbc thir nhét thu thong tin phién PDU
va thong tin 14t mang twong tmg v6i phién PDU, phuong phép nay con bao gbdm budc:
khi tram gbc tht nhat xac dinh, dua trén thong tin phién PDU va thong tin lat mang
twong Ung véi phién PDU, rang mot sd 1at mang ctia phién PDU khong dugc hé tro hodc

khong c6 14t mang nao cua phién PDU duoc h trg, g, béi tram gbc thi nhét dén dau
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cudi & trang thai khong kich hoat, tin nhén thiét 1ap két néi diéu khién tai nguyén radio,
tin nhén giai phong két ndi diéu khién tai nguyén radio, hoic tin nhin khoi phuc két ndi
diéu khién tai nguyén radidé mang thong tin céu hinh déy du.
6. Phuong phép theo diém 1, trong d6 tin nhin thir nhit bao gdm thong tin chi bao 1y do
cap nhat RNA dugc giri boi du cubi ¢ trang thai khong kich hoat dén tram gdc tht nhat,
trong do thong tin chi béo ly do cdp nhat RNA chi béo cap nhét dinh ky hodc cap nhat
khong dinh ky dé tai 1én vi tri ctia dau cudi.
7. Thiét bi truyén thong, trong d6 thiét bi nay duoc 4p dung vao tram gbc thir nhét va
bao gdm:

thiét bi luu trit khong tam thoi bao gdm céc lénh; va

mot hodc nhiéu bd xir 1y khi truyén thong véi thiét bi luu trit, trong d6 1énh, khi
duoc thuc hién bdi mot hodc nhidu bd xir Iy, 1am cho thiét bi:

thu tin nhin thir nhat;

xéc dinh, dua trén tin nhin thir nhat dugc thu, liéu ¢6 cAp phat viing thong bao trén
co s& mang truy cap radio (RNA) mdi cho dau cubi ¢ trang thai khong kich hoat hay
khong; va

cAp phat RNA thtr nhét cho dau cudi ¢ trang thai khong kich hoat nhd x4c dinh dé
cap phat RNA méi; va

trong d6 tin nhan thir nhat bao gdm thong tin RNA dugc giri boi tram gbc thu hai
dén tram gbc th nhat, trong d6 thong tin RNA chi bdo RNA trong d6 dau cubi ¢ trang
thai khong kich hoat hién dugc dinh vi.
8. Thiét bi theo diém 7, trong d6 céc 1énh, khi duge thuc hién béi mot hodc nhiéu bo xir
ly, 1am cho thiét bi con:

thu tin nhan thi hai; va

xéc dinh, dya trén tin nhin tht hai, tinh trang truyén théng ma dau cubi ¢ trang
thai khong kich hoat can duoc thiét dat & do, tinh trang truyén thong bao gbm trang thai
dugc két ndi, trang thai nghi hodc trang thai khong kich hoat.
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9. Thiét bi theo diém 8, trong d6 tin nhén thir hai bao gdm cd kich hoat duge giri boi
d4u cubi & trang thai khong kich hoat dén tram gdc thir nhét, trong d6 co kich hoat chi
béo liéu dau cubi ¢ trang thai khong kich hoat c6 can vao trang thai dugc két ndi hay

khong.

10. Thiét bi theo diém 8, trong do tin nhin tht hai bao gdm thong tin phién don vi dit
liéu giao thirc (PDU) va thong tin 14t mang twong Gng véi phién PDU, va tin nhén thi

hai dugc gui boi tram gbc thir hai dén tram gbc thi nhét.

11. Thiét b theo diém 10, trong d6 cac 1énh, khi duoc thure hién béi mot hogc nhidu bo

xir Iy, 1am cho thiét bi con:

sau khi thu thong tin phién PDU va thong tin 14t mang twong ing v6i phién PDU,
xac dinh, dua trén thong tin phién PDU va thong tin 14t mang twong ing v6i phién PDU,

liéu 14t mang cda phién PDU c6 dugc h6 tro hay khong; va

khi x4c dinh, dua trén thong tin phién PDU va thong tin 14t mang tuong ung véi
phién PDU, ring mot s 14t mang ctia phién PDU khéng dugce hd trg hodc khong ¢6 1at
mang nao cua phién PDU dugc hd trg, giri, dén dau cudi 6 trang thai khong kich hoat,
tin nhén thiét 1ap két ndi didu khién tai nguyén radié, tin nhin giai phong két ndi diéu
khién tai nguyén radio, hodc tin nhén khoi phuc két ndi diéu khién tai nguyén radié mang
thong tin cu hinh day du.
12. Thiét bi theo diém 7, trong d6 tin nhin thir nhat bao gdm thong tin chi bao Iy do cap
nhat RNA dugc giri bdi diu cudi 6 trang thai khong kich hoat dén tram géc thir nhat,
trong d6 thong tin chi béo 1y do cdp nhat RNA chi bdo cap nhat dinh ky hodc cap nhat
khong dinh ky.
13. Phuong phép truyén théng bao gbm cac budec:

xac dinh, bdi tram géc tht hai, tin nhén thr nhét, trong do tin nhan thtr nhit bao
gOm thong tin viing thong béo trén co s& mang truy cap radio (RNA), va thong tin RNA
chi bao RNA trong do dau cudi & trang thai khong kich hoat hién duoc dinh vi; va

gui, bdi tram gbc thir hai dén tram gbc thw nhét, tin nhin thr nhat cho phép tram
gbc thir nhat xac dinh liéu c6 cép phat RNA tht nhat cho dau cubi ¢ trang thai khong
kich hoat hay khong.
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14. Thiét bi truyén thong, trong d6 thiét bi nay duogc 4p dung vao tram gbc thir hai va
bao goém:

thiét bi luu trit khong tam thoi bao gbm cac lénh; va

mot hodc nhiéu bd xir 1y khi truyén thong véi thiét bi luu trit, trong d6 cac 1énh,
khi duoc thuc hién béi mot hodc nhiéu bd xr ly, lam cho thiét bi:

xéc dinh tin nhin tht nhét, trong d6 tin nhin thir nhit bao gdm thong tin ving
thong bao trén co sé mang truy cap radié (RNA), va thong tin RNA chi bao RNA trong
d6 dau cudi o trang thai khong kich hoat hién dugc dinh vi; va

guri tin nhin tht nhat dén tram gbc thir nhét, tin nhén thir nhit cho phép tram gbc
thtr nhit x4c dinh liéu c6 cAp phat RNA thir nhat cho dau cudi & trang thai khong kich
hoat hay khong.
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