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(57) Theo cac phuong an thyc hién cu thé, sang ché dé cap t6i phuong phap kich hoat va
lam bat hoat nhiéu 6 thtr cap (150A-B) bao gom budc nhan théng bao thir nhat yéu cau
kich hoat hodc lam bat hoat cta 6 thi cip tha nhat (SCell thtr nhat) (150A) cho bd phan
mang tht nhat. Dé dap tng lai voi thong bao thir nhat, thi tuc thi nhat duoc khoi tao dé
kich hoat hodc lam bat hoat SCell thir nhat (150A). Thiét bi khong day (110A) c6 thé co
chu ky tré thir nhét (Tactivate basic) dé hoan thanh thu tuc thu nhat trong khoang thoi gian do.
Trong khi thyc hién thu tuc thir nhat dé kich hoat hodc lam bat hoat SCell thur nhit (150A),
thong bao thir hai dé kich hoat, lam bt hoat, dinh cdu hinh hodc khir ciu hinh SCell thu
hai (150B) cho b0 phan mang thir hai dugc nhan. Dép lai viéc nhan thong bao thur hai dé
kich hoat, 1am bt hoat, dinh cdu hinh hodc khtr cAu hinh SCell thtr hai (150B), thu tuc tht
nhit c6 thé duoc bién d6i bang cach thay thé chu ky tré thir nhat voi chu ky tré tht hai
(Tactivate tota1) dé hoan thanh thu tuc tha nhét dé kich hoat hoac lam bét hoat SCell thir nhét
(150A) trong thoi gian d6. Chu ky tré thar hai (Tactivate_total) €O thé 16n hon chu ky tré tha

nhat (Tactlvate basw)
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Linh vire ky thuit dwoc dé cap

Céc phuong 4n thuc hién cu thé ciia sang ché dé cap t6i truyén thong khong day
va cu thé hon 13 d& cap t6i hé théng va phuong phap dé kich hoat va 1am bit hoat nhidu
6 thir cip.
Tinh trang k§ thuit ciia sang ché

Néi chung, bd phin mang so cdp mang viéc tao tin hiéu thiét yéu dugc chi 6 cho
thiét bi truyén thong khong day. Bo phan mang so cip c6 mit trong ci cic huéng ndi
1én va ndi xudng. Do d6, néu chi c6 bd phan mang thanh phin ndi 1én, thi 6 so cip
(PCell) 12 trén bd phan mang thanh phin ndy. Mang c6 thé chi dinh c4c bd phan mang
so cap khéac nhau cho céc thiét bi truyén thong khong day khac van hanh trong cung mot

cung hodc cung mdot 6.

Nt mang st dung thii tuc thiét 1ap 6 thi cip (SCell) nhidu bd mang dé it nhéit 1a
thiét 1ap hodc giai phong mét cach tam thoi SCell cho thiét b truyén thong khong day
¢6 kha ning van hanh nhiéu by mang. SCell c¢6 thé duoc thiét 14p hodic dugc giai phong
trong ndi xudng, néi 1én hoic trong ca hai. Céc vi du vé& 1énh ma mang c6 thé sir dung
trong thii tuc thiét 14p SCell nhiéu bd mang bao gdm viéc dinh cdu hinh cta SCell (c4c
SCell), viéc khir cdu hinh ciia SCell (cac SCell), viéc kich hoat ctia SCell (cac SCell),
va khir kich hoat ctia SCell (cac SCell).

Thu tuc dinh cAu hinh dugce st dung bdi nit mang vo tuyén phuc vu (tac 13,
eNode B trong LTE) dé dinh cau hinh thiét bj truyén thong khong day c6 kha ning tich
tu bd phin mang v&i mot hodc nhiéu SCell trong ndi xuéng, ndi 1én hodc ca hai. Thu
tuc khir ciu hinh duoc st dung béi nat mang vo tuyén phuc vu dé khtr ciu hinh hoidc
loai bc’) mot hodc nhiéu SCell vira duge dit ciu hinh trong ndi xubng, nbi 1én hoic ca
hai. jhﬁ tuc dit cAu hinh hodc khir ciu hinh cling c6 thé dugc st dung dé thay dbi viéc
dat céu hinh nhiéu b6 phan mang hién tai. Vi du, s& cac SCell c6 thé dugc ting hoic

giam, hodc cac SCell hién c6 c6 thé dugc x4o tron véi cac 6 moi.
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Trai v6i PCell, vén ludn duge kich hoat, cac SCell ¢6 thé dugc kich hoat hogc bi
1am bat hoat néu can. Cu thé 13, nat mang v6 tuyén phuc vu c6 thé khai tao viéc kich
hoat cia mot hodc nhidu SCell da bi 1am kich hoat hodc 1am bt hoat mét hodc nhiéu
SCell dang hoat ddng trén céc b phan mang thir cép da dugc dinh ciu hinh twong tng.
Céac SCell da dugc dinh cdu hinh ban diu dugc 1am bit hoat theo viéc bd sung va sau
khi thay ddi 6, nhu chuyén vung. Trong LTE, 1énh kich hoat hodc 1am bét hoat dugc
giri boi eNode B t6i thiét bi khéng day thong qua diéu khién truy cap moi truong -
thanh phan diéu khién (media access control - control element - MAC-CE). Viéc khir

kich hoat ctia SCell giup tiét kiém niing luong pin cia thiét bi truyén thong khong day.

Dép lai viéc nhén 1énh dé kich hoat hoiic 1am bt hoat SCell, thiét bj khong day,
cling con c6 thé duoc goi 1a thiét bi nguoi st dung (User Equipment - UE), phai kich
hoat hoic 1am bét hoat SCell nim trong yéu ciu thoi gian tdi thiéu dugc chi 1. Vi duy,
TS 36.133 1an phat hanh thtr 10 dinh nghia cdc yéu cu tr& kich hoat SCell cu thé. Cu
thé, khi nhan Iénh kich hoat SCell trong khung phu 7, thiét bj khong day c6 thé c6 kha
ning truyén bio céo thong tin trang thai kénh hop 1& (channel state information - CSI),
va ap dung cac hanh dong lién quan téi Iénh kich hoat Scell dang dugc kich hoat khong
chdm hon khung phy #+24 véi diéu kién céc cac diéu kién sau ddy dugc dép tng cho
SCell: 1) trong subt chu ky bing véi max(cic chu ky 5 measCycleSCell, 5
Discontinuous reception (DRX)) truéc viéc nhn ciia 1énh kich hoat SCell, (a) thiét bi
truyén thong khong ddy giri bao céo do hop 1 cho SCell dang dugc kich hoat, va (b)
SCell dang duoc kich hoat vn gift nguyén kha ning c6 thé phat hién dugc theo cac diéu
kién nhan dién 6, va 2) SCell dang dugc kich hoat cling van gitt nguyén kha nang c6 thé
phat hién dugc trong subt tré& kich hoat SCell theo céc diéu kién nhan dién 6. Theo cach
khac, khi nhéan 1€nh kich hoat SCell trong khung phu #, thiét bj khong day s& c6 kha
nang truyén bao cdo CSI hop 18 va ap dung cac hanh dong lién quan téi 1énh kich hoat
SCell dang duogc kich hoat khdong chdm hon khung phu #+34 véi diéu kién SCell c¢6 thé
dugc phat hién thanh cong trén cb ging 1an thi nht.

Cé4c yéu cau tré 1am bat hoat SCell ciing dugc dinh nghia trong TS 36.133 lan
phat hanh thr 10. Theo d6, khi nhén 1énh lam b4t hoat SCell hoic khi quéa han cta
SCellDeactivationTimer trong khung phu n, thiét bi khéng day s& hoan thanh c4c hoat
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dong lam bét hoat cho SCell dang dwoc 1am bit hoat cho SCell dugc lam bét hoat

khong mudn hon khung n+8.

Tuy nhién, viéc kich hoat hodc 1am bét hoat ctia mot SCell c6 thé bj anh hudng bdi
céc hoat dong lién quan t6i SCell khac. Vi du, viéc kich hoat hoic 1am bét hoat ciia SCell
thir nhét c6 thé bi giam chét lwgng manh khi thiét bj khong day nhén 1énh dé dit ciu
hinh hozc khir ciu hinh SCell thi hai trong khi thiét bi khong day dang thuc hién tha
tuc kich hoat hogc 1am bt hoat cho SCell thit nhit.

Céng bd don sang ché quéc té s6 WO 2013/055108 A2(Samsung Electronics Co.
Ltd. [KR] ngay 18 thang 4 ndam 2013, tai liéu 3GPP R4-140743 “Impact on RRM
requirements in 3 DL CA” (Ericsson) va tai liéu 3GPP TS 36.133 V12.32.0
“Requirements for support of radio resource management” boc 16 cic khia canh khac

nhau cuda vi¢c tich tu by phan mang.
Ban chit ky thuat ciia sang ché

Mot s& phuong 4n thuc hién @& xuét cac giai phap @& kich hoat va 1am bt hoat
nhiéu 6 thu cip. Phuong phap kich hoat va 1am bét hoat nhiéu 6 thir cép béi thiét bi
khong day st dung viéc tich tu bo phan mang dé nhén cac tin hiéu tir nhidu bo phan
mang trong & so cAp (PCell) va nhiéu 6 thir cip (cac SCell). Vi du, theo mot phwong 4n
thuc hién cu thé, phuong phéap bao gdbm budc nhan thong bao thir nhét yéu ciu kich hoat
hotic 1am bt hoat ctia 6 thir c4p thir nhét (SCell thtr nhit) cho bd phan mang thir nhét.
bé dap Ung lai véi thong bao tha nhét, tha tuc thir nhit dugc khéi tao dé kich hoat hodc
1am bét hoat SCell thtr nhét. Thiét bi khong day c6 chu ky tr8 thir nhat (Tactivate basic) dé
hoan thanh thd tuc tht nhét trong thoi gian d6. Trong khi thyc hién thi tyc thir nhit dé
kich hoat ho#c 1am bét hoat SCell thtr nhit, théng béo thir hai dé kich hoat, lam bét hoat,
dinh cAu hinh hoidc khtr ciu hinh SCell thi hai cho bo phan mang thir hai s€ dugc nhan.
P4p lai viéc nhén théng bao thir hai dé kich hoat, 1am bat hoat, dinh cdu hinh ho#c khir
cAu hinh SCell thir hai, thi tuc tht nhit duoc bién dbi bang cach thay thé chu ky tré thi
nhit bing chu ky tr& thit hai (Tactivate total) d& hodn thanh thi tuc thtt nhat @€ kich hoat
hozc 1am bit hoat SCell thir nhét trong thdi gian d6. Chu ky tré thit hai (Tactivate_total) 12
16n hon chu ky tré thtt nhat (Tactivate_basic)-
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Theo vi du khéc, theo mot phuong an thuc hién cu thé, sang ché @& xuét thiét bi
khong day sir dung viéc tich tu bd phan mang dé nhan céc tin hidu tir nhiéu bd phéan
mang trong 6 so cAp (Pcell) va nhiéu 6 thir cdp (cac SCell) chira bd nhé chua cac 1énh
c6 thé thuc thi dugc; va mot hodc nhidu bo xir 1y lién lac v6i bd nhé. Mot hodc nhidu bo
xtt 1y 12 ¢6 thé van hanh dugc dé thyuc thi cac 1énh d& 1am cho thiét bi khong ddy nhan
thong béo thir nhét yéu cau kich hoat hodc 1am bt hoat cia 6 thir cAp thu nhit (SCell
thtr nhét) cho b phan mang thtr nhét. D& d4p wng lai v6i thong béo thit nhét, thi tuc thir
nhét dugce khoi tao dé kich hoat hodc 1am bAt hoat SCell thir nhét. Thiét bi khong day cé
chu ky tr& thit nhit (Tactivate basic) 46 hoan thanh thu tuc thtr nhat trong thoi gian d6. Trong
khi thyc hién th tuc thir nhit @& kich hoat hodc 1am bét hoat SCell thir nhét, 1énh thir
hai dé kich hoat, 1am bét hoat, dinh cAu hinh hodc khir cAu hinh SCell thtt hai cho bo
phan mang tht hai s& dwgc nhan. Dép lai viéc nhan thong bio thir hai dé kich hoat, 1am
bat hoat, dinh c4u hinh hozc khir cAu hinh SCell th hai, thii tuc tht nhit dwoc bién ddi
bang cach thay thé chu ky tr& thir nhét bing chu ky tr& thir hai (Tactivate totat) 48 hoan thanh
thu tuc thtr nhét dé kich hoat hodc 1am bat hoat SCell thir nhét trong thoi gian d6. Chu
ky tré thit hai (Tactivate total) 12 16n hon chu k¥ tr& thtr nhét (Tactivate, basic)-

Theo mdt vi du khic, theo mdt phuong 4n thuc hién cu thé, sang ché dé xuit
phuong phép trong ntit mang thir nhit phuc vu thiét b khong day st dung viéc tich tu
bd phan mang @& nhéan céc tin hiéu tir nhidu bd phan mang trong 6 so cip (Pcell) va
nhiéu 6 thtr cip (cac SCell). Phuong phép bao gdm buéc xac dinh, béi nit mang thir
nhét, ring thiét bi khéng diy da nhan thong béo thir nhat yéu ciu thiét bj khong day dé
kich hoat hoic 1am bét hoat SCell thit nhét cho bd phan mang thir nhét. Nut mang thir
nhét x4c dinh chu k tr& (Tactivate_basic) ma thiét bi khéng déy kich hoat hodc 1am bat hoat
Scell thir nhét trong thoi gian d6. Nt mang tht nhit 1am tr8 viée giri thong béo tht hai
yéu cau viéc kich hoat, 1am bét hoat, dinh cdu hinh hodic khtt ciu hinh ciia SCell thi hai.

Thong béo thit hai dugc 1am tré lwgng thoi gian 14 ham cta chu ky tré.

Theo vi du khéc nita, theo mét phuong 4n thuc hién cu thé, sang ché dé xuét nut
mangithﬁf nhét phuc vu thiét b khong day st dung viée tich tu bd phdn mang dé nhan
céc tin hiéu tir nhidu bd phan mang trong 6 so cip (Pcell) va nhiéu 6 thir cip (cac SCell)

chira by nhé chira 1énh c6 thé thyc thi dugc; va mot hodc nhiéu bod xir Iy lién lac véi bd
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nhé. Mot hodic nhidu bd xtr 1y 13 ¢6 thé van hanh dugc dé thyc thi cac 1énh dé 1am cho
niit mang thir nhit xac dinh rang thiét bi khong day da nhan thong bao thtr nhét yéu ciu
thiét bi khong dy dé kich hoat hodc 1am bit hoat SCell thir nhit cho bd phin mang thir
nhét. Chu ky tr& (Tactivate basic) ma thiét bi khong day 14 dé kich hoat hodc 1am bat hoat
SCell thir nhit trong thoi gian d6 s& dugc xé4c dinh. Viée giti cia thong bao thi hai yéu
cau viéc kich hoat, 1am bt hoat, dinh ciu hinh hoac khit cAu hinh ctia SCell thir hai s&

dugc 1am tré. Thong béo thi hai dugc 1am tré luong thdi gian 13 ham cua chu ky tré,

Theo vi du khac, theo mdt phuong an thuc hién cu thé, sang ché dé cép tdi thiét bi
chira mddun nhan thir nhét dugc dinh c4u hinh dé nhan théng bao thir nhét yéu cau kich
hoat hodc 1am bat hoat ctia 6 thir cAp thir nhét (SCell thir nhét) cho b phan mang thir
nhét. Mddun khéi tao dugc dinh cAu hinh dé khéi tao thit tuc thir nhat d& kich hoat hoic
1am bt hoat SCell thir nhét dé dép tmg lai v&i thong béao thtr nhit. Thiét bi c6 thé c6 chu
ky tré thit nhAt (Tactivate_basic) @& hoan thanh thii tuc thir nhat trong thdi gian d6. Mddun
nhan thit hai duoc dinh cAu hinh dé nhan thong béo thir hai dé kich hoat, 1am bét hoat,
dinh cu hinh hozc khir cAu hinh SCell thit hai cho b6 phan mang thit hai trong khi thuc
hién thti tuc thir nhit d& kich hoat hodc 1am bat hoat SCell thir nhit. Mbdun bién dbi
duoc dinh cAu hinh dé bién d6i th tuc th nhét dép lai viéc nhan thong bao thir hai dé
kich hoat, 1am bt hoat, dinh c4u hinh hogc khir cu hinh SCell thtt hai. Viéc bién dbi
thii tuc thir nhit c6 thé chira viéc thay thé chu ky tr& thir nhat véi chu ky tré thir hai
(Tactivate_total) d€ hoan thanh thi tuc thir nhat @ kich hoat hozic 1am bét hoat SCell thir
nhét trong thoi gian d6. Chu ky tré thir hai (Tactivate totar) 12 16n hon chu ky tré thir nhét

(Tactivate_basic) .

Theo mét vi du khéc, theo mdt phuwong 4n thuc hién cu thé, sang ché d& xuét thiét
bi chira mddun x4c dinh thir nhit duoc dinh ciu hinh dé x4c dinh ring thiét bj khéng
ddy da nhan théng bao hit nhét yéu ciu thiét bi khong day dé kich hoat hoic 1am bt
hoat SCell tht nhét cho bd phan mang th nhét. Mddun xé4c dinh thir hai duoc dinh ciu
hinh dé xé4c dinh chu ky tr& (Tactivate basic) ma thiét bi khong day 1a dé kich hoat hozc 1am
bét hoat SCell thir nhit trong thoi gian 6. Modun 1am tré duogc dinh cAu hinh dé lam tr&

vi€c gtri thong béo thir hai yéu cAu viéc kich hoat, lam bt hoat, dinh cAu hinh hogc khir
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cAu hinh cta SCell thit hai. Thoéng béo thir hai duoc lam tré lwong thoi gian 13 ham cia

chu ky tré.

Mot sé phuong an thyc hién ciia phin boc 10 nay c6 thé tao ra mot hogc nhiéu wu
diém k¥ thuét. Vi dy, theo cac phuong an thuc hién cy thé, cac ky thuat dugc sir dung
c6 thé cho phép thiét bi khong day kich hoat hodc 1am bét hoat SCell mdt cach hiéu qua
hozic chinh x4c hon trong khi dugc yéu cdu dé kich hoat, 1am bt hoat, dinh cdu hinh
hoc khir ciu hinh mdt hogc nhidu SCell bd sung. Uu diém k¥ thuat khac c6 thé 1a viéc
nut mang dugc biét vé hiéu quad hoat dong ctia thiét bi nguoi st dung. Vi dy, nit mang
c6 thé duoc biét v& thoi gian cAn thiét dé thyc hién thiét 14p hodc giai phong SCell khi
thiét bi ngudi sir dung thue hién viée thiét 1ap hodc giai phong ciia nhidu hon mét SCell
trong sudt, it nhit 13 thoi gian chdng 14n mot phéin. Mot vu diém k§ thuat khac niva c6
thé 13 cac k§ thuat dam bao ring hanh vi cia thiét bi ngudi st dung duoc x4c dinh tét
hotc thdng nhét tham chi néu thiét bi ngudi st dung dwoc yéu cdu dé thiét 14p hodc giai
phéng nhiéu Scell trong subt thdi gian chdng 14n mot phan. Mot vu diém k¥ thuét khac
nita c6 thé 13 viée nit mang c6 thé khong phai doi viéc hoan thanh viéc thiét 1ap hodc
giai phéng SCell cho mdt Scell trude yéu cau thiét 14p hodc giai phong SCell khac.
Nghia 13, ntit mang c6 thé dong thoi g t6i thiét bi nguoi sir dung cho hidu qua hoat

ddng cua viéc thiét 1ap hoic giai phéng SCell cho nhidu hon mot SCell.

Mot sb phuong an thyc hién c6 thé c6 1gi tir mét s, khong, hodc tht ca cac vu diém
néu trén. Céc wu diém k§ thuat khac s& d& dang xuét hién véi ngudi c6 hidu biét trung
binh vé linh vyc nay.

M0 ta vin tit cac hinh vé

Dé hiéu hoan toan sang ché nay va cac ddc diém ciing nhu cac vu diém ctia no, can
tham khéo t6i phdn mé ta dudi ddy cing véi cac hinh v& kém theo, trong do:

Fig.1 14 gian dd khdi minh hoa mang khéng ddy l1am vi dy, theo cic phuong 4n
thure hién cu thé;

Fig.2 1a gian d6 khdi minh hoa thiét bi khong day lam vi du dé kich hoat va lam

bt hoat nhiéu 6 thir cép, theo cdc phuong an thyc hién cu thé;
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Fig.3 12 gidn db khdi minh hoa c4c phuong 4n thyc hién cua thiét bi khong day 1am
vi du van hanh nhu 13 thiét bi 40 ndi mang may tinh, theo cadc phuong an thuc hién cu
thé;

Fig.4 13 Iuvu dd minh hoa phwong phap lam vi du dé kich hoat va 1am bat hoat nhiéu

6 thir cAp boi thiét bi khong ddy, theo cac phuong an thwe hién cu thé;

Fig.5 12 gian d6 khdi minh hoa niit mang 1am vi du, theo cic phwong 4n thyc hién

cu the;

Fig.6 12 gian dd khéi minh hoa cic phuong 4n thwc hién cta nat mang lam vi du

van hanh nhu 13 thiét bi 40 nbi mang may tinh, theo cic phuong 4n thuc hién cu thé;

Fig.7 14 luru d minh hoa phwong phap lam vi du dé kich hbat va 1am bt hoat nhiéu

0 thir cép béi nut mang, theo cac phuong an thuc hién cu thé; va

Fig.8 12 gian dd khéi minh hoa nut mang 16i 1am vi du, theo cac phwong 4n thuc
hién cu thé;
M5 ta chi tiét sing ché

Vén & vé6i cac giai phap dang ton tai cho viée tich tu bd mang 1a viéc niit mang
khong diy sir dung viéc tich tu bd phan mang d nh4n dich vu tir nhiéu cac bd phan
mang thi cép ¢6 thé nhén nhiéu 1énh chf“mg 14n dé kich hoat hodc 1am bt hoat cac bod
phén mang thtt cip. Vi duy, theo cic phuong 4n thyc hién cu thé, thiét bi khéng day hién
dang thuc hién hoat dong dé kich hoat 6 thir cAp thtr nhit (secondary cell - SCell) ¢6 thé
nhén 1énh dé 1am bét hoat, d4t cAu hinh hogc khir cu hinh SCell thir hai. Lénh nhan
dugc thir hai c6 thé anh hudng t6i hiéu qua hoat dong cta viée kich hoat hodc 1am bt
hoat ctia SCell thtr hai. Két qua 13, thiét bj khong day c6 thé khong kich hoat hodc 1am
bat hoat SCell thit nhit nim trong yéu cAu t6i thidu dugc chi 1o cho viée kich hoat hoiic

lam bét hoat.

Céc phuong an thyc hién cu thé cua ph?m boc 10 nay s& dé xuét gidi phap cho van
dé nay ciling nhu cac van d& khac. Theo mdt sé phuwong 4n thuc hién, thiét bj khong day
c6 kha ndng cua it nhét hai SCell ¢6 thé 1am thich ung thi tuc dugce st dung dé kich hoat

hozc 1am bét hoat SCell thtr nhét dira trén viéc xem lidu 1énh duge nhan c6 lién quan téi
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viéc kich hoat, 1am bt hoat hoic viéc 1ap lai cAu hinh khac ctia SCell tht hai hay khong.
Vi du, trong khi thiét 14p hodc giai phong SCell thir nhét, thiét bj khong day ciing c6 thé
nhén yéu cau dé thiét 1ap hoic giai phéng SCell thir hai. Trong trudng hop nay, thiét bi
khéng day c6 thé 1am thich tng thi tuc ctia né dé dap img v6i mot hodc nhidu yéu ciu
thr hai dugc xac dinh tir trude c6 lién quan t6i viée thiét 14p hodic giai phong SCell.
Theo cac phuong an thyuc hién cu thé, cac yéu cau dugc x4c dinh tir trude thi hai c6 thé
it nghiém ngat hon c4c yéu ciu dugc x4c dinh tir trude thir nhét, trong d6, phin sau dugc
yéu ciu dé dugc dap g boi thiét bj khong day trong khi thiét 14p hodc giai phong SCell
thtr nhit khi yéu ciu khong duge nhan cho viée thiét 1ap hodc giai phong ctua SCell thir
hai. Theo cac phuong 4n thuc hién cu thé, cac vi du cia cac yéu cau dugc xé4c dinh tir
trude c6 thé 1a tré kich hoat SCell, tr& 1am bét hoat SCell, hoic cic yéu cau dinh thoi
khéc.

Theo céc phuong 4n thuc hién cu thé, phﬁn s& dugc md ta chi tiét hon & dudi, nat
mang c6 thé 1am tré c6 can nhic viéc giri thong béo yéu cu thiét 1ap hoic giai phong
SCell t6i thiét bi khéng day dé thiét 1ap hoic giai phong SCell thi nhat, mién 14 n6 dugc
x4c dinh béi nit mang ring thiét bj khong day c6 kha ning it nhét 13 hai SCell vira dang
thuc hién hodc dugc mong doi dé thuc hién viéc thiét lap hodc giai phong cia SCell
khéc. Thong bao duoc 1am tré c6 thé dugc giri sau khi thiét bi khong day da thiét 1ap
hoc giai phéng SCell thir hai. Trong trudng hop kich hoat, mang c6 thé xac dinh ring
SCell khac da duoc kich hoat, do né dugc chi thi béi thiét bi khong day gtri CQI hop 1€
cho SCell khac. Trong trudng hop khit kich hoat, dat c4u hinh, va khtr ciu hinh, cc yéu
cAu t6i thiéu (tuc 13, tré t6i da) cho thoi gian duge 1dy bai cac thi tuc c6 thé duge xac
dinh hoic theo cach khac duge biét hodc dugc xac dinh dua trén mot hodc nhidu ban mé
ta k§ thuét. Bing cach sir dung phuong phép nay, theo mét sé phwong 4n thyc hién, niit
mang c6 thé loai trir tinh hudng trong d6 viéc thiét 1ap hodc giai phong ctia nhidu hon
hai SCell s& chdng 14n mot phan hodc hoan toan theo thoi gian.

Céc phuong 4n thyc hién cu thé duge mé ta trong cac hinh vé tir Fig.1 dén Fig.8,

céc s6 chi din gidng nhau duge st dung cho c4c phan gidng nhau va twong (g clia cac

hinh vé& khac nhau.
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Fig.1 12 gi4n d6 kh6i minh hoa c4c phwong 4n thyc hién cua mang khong day 100
chitra mdt hoic nhidu thiét bi khong diy 110A-C, cic nut mang vb tuyén 115A-C, bd
diéu khién mang v6 tuyén 120, va c4c nat mang 16i 130. Thiét bi khong day 110 c6 thé
lién lac véi nit mang vo tuyén 115A-C qua giao dién khong dy. Vi du, cac thiét bi
khong day 110A-C c6 thé truyén c4c tin hiéu khong day t6i céc nut mang vo tuyén
115A-C va/hogc nhan c4c tin hiéu khong ddy tir cAc niit mang vo tuyén 115A-C. Cac tin
hiéu khong day c6 thé chira luu luong giong ndi, luu luong dit liéu, cac tin hiéu diéu
khién, va/hoic théng tin thich hop bét ky khac.

Céc nlit mang vo tuyén 115A-C c6 thé c6 giao dién véi bd didu khién mang vo
tuyén 120. B diéu khién mang v tuyén 120 c6 thé didu khién céc nat mang v tuyén
115A-C va c6 thé tao ra cic chirc ning quan 1y ngudn tai nguyén v tuyén, cac chirc
ning quéan Iy tinh di dong cu thé va/hoic cac chirc ning thich hop khac. Bo didu khién
mang v6 tuyén 120 c¢6 thé ¢6 giao dién véi nat mang 15i 130. Theo céc phuong an thuc
hién cu thé, bo didu khién mang vo tuyén 120 c6 thé c6 giao dién véi nit mang 16i 130
thong qua mang két néi lién thong. Mang két ndi lién thong c6 thé d& cap téi hé thng
két ndi lién thong bt ky c6 kha ning truyén 4m thanh, video, c4c tin hiéu, dit lidu, céc
thong béo, hoic td hop bat ky cia cic phin néu trén. Mang két ndi lién thong c6 thé
chira tit ca hodc mot phén cia mang dién thoai chuyén mach c6ng cong (public switched
telephone network - PSTN), mang dit liéu cong cong hodc riéng tu, mang dién cuc bd
(local area network - LAN), mang dién do thi (metropolitan area network - MAN), mang
dién rong (wide area network - WAN), mang lién lac cuc bd, ving, hodc lién lac toan
ciu hoic mang may tinh nhu Internet, mang c6 day hodc mang khdng ddy, mang intranet
doanh nghiép, hodc lién két lién lac thich hop bat ky khac, bao gdm céc t6 hop cia

ching.

Theo mdt s phuong 4n thuc hién, nit mang 151 130 ¢6 thé quan 1y viéc thiét 1ap
cac phién lién lac va chitc ning khac nhau cho céc thiét bi khéng day 110A-C. Céc thiét
bi khong day 110A-C c6 thé trao ddi cac tin hidu cy thé véi nut mang 151 130 sir dung
16p phd khéng truy cép. Trong viéc tao tin hiéu phd khong truy cp, cac tin hiéu giira
thiét b1 khéng day 110 va nit mang 15i 130 c6 thé duoc chuyén qua mét cach trong sudt

qua mang truy cip vd tuyén. Cac phuong 4n thuc hién 1am vi du cta céc thiét bj khong
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day 110A-C, cac nit mang vo tuyén 115A-C, va bd diéu khién nut mang 15i 120 hodc

nat mang 16i 130 duge md ta so vadi cac hinh vé Fig.2, Fig.4, Fig.6 mdt cach tuong ung.

Nhu dugc mo ta lién quan t6i Fig.1 néu trén, cac phuong 4n thuc hién clia mang
100 c6 thé chira mot hodc nhiéu thiét bi khong day 110A-C, va mot hodc nhiéu loai khac
nhau ciia cac nat mang c6 kha nang lién lac (gian tiép hodc truc tiép) vdi céc thiét bi
khong day 110A-C. Cac vi dy ctia c4c niit mang bao gém céc niit mang vo tuyén 115A-
C, 120, va cac nit mang 15i 130. Mang ciing c6 thé chira cac thanh phin b sung thich
hop dé tro gitip viéc lién lac gita c4c thiét bj khong day 110A-C hoic giira thiét bi khong
day 110A-C va thiét bi lién lac khac (nhu dién thoai ding dwdng day mit dét).

Céc thiét bi khong day 110A-C, cac nit mang vo tuyén 115A-C, va nit mang 15i
130 ¢c6 thé sir dung cong nghé truy cap v6 tuyén thich hop bit ky, ching han nhu céi tién
dai han (long-term evolution - LTE), LTE duogc cai tién (LTE-Advanced), UMTS,
HSPA, hé théng toan cdu cho lién lac di dong (Global System for Mobile
Communication - GSM), cdma2000, WiMax, WiFi, céng nghé truy cép v tuyén thich
hop bét ky, hodic t6 hop bét ky ctia mot hogic nhiéu cong nghé truy cap vo tuyén néu trén.
Véi muc dich lam vi du, cac phuong an khac nhau c6 thé dugc mo ta trong pham vi ciia
cdng nghé truy cip v tuyén nhit dinh nhu WCDMA. Tuy nhién, pham vi ctia sang ché
khéng chi gi6i han & cac vi du va cac phuong an khéc c6 thé str dung cac cong nghé truy
cap vo tuyén khac nhau. Mdi thiét bi trong cac thiét bi khéng day 110A-C, cac niit mang
vo tuyén 115A-C, bd didu khién mang vo tuyén 120, va nit mang 15i 130 c6 thé bao
gbm sy két hop phan ctng va/hoic phan mém. Céc vi du clia cac phuong 4n thuc hién
néu trén cta cac thiét bi khong day 110A-C, cac nit mang vo tuyén 115A-C, va cac nat
mang (nhu bd didu khién mang v6 tuyén 120 hodc nit mang 15i 130) dugc mo ta tién

quan mdt cach twong Gng tdi cac hinh v& Fig.2, Fig.5 va Fig.8 bén dudi.
Khai niém nhiéu bd phan mang hoic tich tu bd phan mang

Céc phuong én thyc hién cy thé c6 thé bao gdm viéc van hanh nhiéu bd phin mang
hodc ﬁch tu bd phan mang (carrier aggregation - CA). Trong viéc van hanh nhiéu bd

mang hodic CA, thiét bj khong day 110A-C c6 thé c6 kha ning d& nhan va/hodc truyén
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dit liéu t&i va tir nhiéu hon mot 6 phuc vu. Mit khéc, trong kha ning CA, thiét bi khong
day 110A-C c6 thé duoc dinh ciu hinh dé vAn hanh véi nhidu hon mot 6 phuc vu.

B0 phan mang ciia timg 6 phuc vu néi chung c¢6 thé dugc goi 12 bd phan mang
thanh phan (component carrier - CC). Theo c4ch thu4t ngit don gian nhét, bd phan mang
thanh phin (component carrier - CC) c6 thé c6 nghia 13 bd phan mang don trong hé
théng nhiéu by phan mang. Thuét ngit tich tu bd phan mang (carrier aggregation - CA)
cling c6 thé duoc sir dung thay dbi cho nhau dé dé cap t6i viéc truyén vi/hodic nhan “hé

% & A% <G

théng nhidu bd phan mang”, “viéc van hanh nhidu 6”, “viéc vin hanh nhiéu bd phén
mang”, “nhiéu b phan mang”. N6 c6 nghia 1a CA duoc st dung cho viée truyén cia
viéc tao tin hidu va dit liéu theo cac hudng ndi 16n va ndi xubng. Mot trong céc CC 1a
cho bd phan mang thanh phin so cip (primary component carrier - PCC) hodc bd phan
mang so cap don gian hoic thim chi 13 bd phén mang neo. Cac phén con lai 1a cho bd
phén mang thanh phén thir cip (secondary component carrier - SCC) hoic cac bd phan
mang th{r cép don gian hodc tham chi 1a cic by phan mang phu trg. 0 phuc vu c6 thé
dugc d& cap t6i nhu 12 6 so cip (Primary cell - PCell) hoic 6 phuc vu so cip (Primary
serving cell - PSC) theo céch thay ddi cho nhau dugc. Mot cach twong tu, 6 phuc vu thir
clp c6 thé duge dé cap toi nhu 13 6 thi cip (Secondary cell - SCell) hodic & phuc vu thir
cAp (Secondary serving cell - SSC) theo cach thay dbi cho nhau duoc.

N6i chung CC so cip hodc CC neo mang thiét bj khong ddy 110A-C thiét yéu chi
13 viée tao tin hidu va 12 bd phan mang trong d6 thiét bi khéng day A-C thuc hién viéc
giam sét lién két vo tuyén. CC so cép (con duoc biét 1a PCC hoic PCell) ton tai trong
c4 cac hudng ndi 1én va nbi xudng trong CA. Trong trudng hop c6 UL CC don, PCell
phai & trén CC d6. Mang c6 thé chi dinh céc bd phan mang so cip khac t6i cac thiét bi
khong day khac 110A-C vén hanh trong ving nim trong viing che pht vo tuyén cta

cung mot cung hodc mot 6.

Thu tﬁc thiét 1ap hodc giai phéng SCell nhidu bd phin mang

Nhu duge st dung & ddy, viée thiét 14p SCell nhiéu bd mang cé thé dé cap t6i thi
tuc cho phép nit mang 115A-C it nhat 13 thiét 1ap hodc giai phong mdt cch tam thoi
viée sit dung cia SCell, trong ndi xudng (downlink - DL) va/hogc néi 1én (uplink - UL)
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nhd thiét bj khong day c6 kha nang CA 110A-C. Theo cac phuong 4n thuc hién cu thé,
thit tuc hodc 1énh thiét 1ap hoic giai phong SCell c6 thé chira mét hodc nhidu thanh phin
bét ky trong sb:

e Viéc dit ciu hinh ctia SCell (cac SCell) con duoc biét 14 viée bb sung SCell

e Viéc khir cAu hinh ctia SCell (cac SCell) con duoc biét 1 viée giai phong
SCell

e Viéc kich hoat ctia SCell (cac SCell)
e Viéc 1am bt hoat cia SCell (cac SCell)

Céc thu tuc thiét 14p hodic giai phong nay, theo cac phwong an thuc hién cu thé,
dugc mo ta & dudi:

Viéc clu hinh va khit cu hinh ctia SCell

Theo cic phuong 4n thyuc hién cu thé, thu tuc cdu hinh (tirc 13 thém/giai phong
SCell) c6 thé duge st dung béi ntit mang vo tuyén phuc vu 115A (tirc 1 eNode B trong
LTE ho#ic Node B trong HSPA) dé dinh c4u hinh thiét bi khong day CA 110 c¢6 kha
nang véi mot hodc nhiéu SCell (DL SCell, UL SCell hoic c4 hai). Mt khac, thi tuc khir
cAu hinh c6 thé duoc st dung bdi nat mang vo tuyén 115A (tirc 1a eNode B) dé khtr chu
hinh hoic loai bé mét hoic nhiéu SCell (DL SCell, UL SCell hodc ca hai) hién da duoc
dat cAu hinh. Thi tuc cAu hinh hodc khir cAu hinh ciing c6 thé dugc sir dung dé thay doi
cAu hinh nhiéu b mang hién thoi (ttrc 12 @ ting hodc giam sb cac SCell hodc dé trao
dbi cac SCell hién c6 véi cac 6 méi, theo cac phuong an thuc hién cu thé). Viéc dat cAu
hinh va khit ciu hinh c6 thé dugc thyc hién béi nat mang vo tuyén nhu eNode B vi/hoic
b6i bd diéu khién mang vo tuyén (RNC) 120 sir dung viéc tao tin hiéu RRC trong LTE
va HSPA, mot cach tuong ting.

Viéc kich hoat ho#ic 1am bat hoat clia cdc 6 thit cip

Theo cac phuong an thuc hién cu thé, nat mang vO tuyén phuc vu 115A-C (tc 1a
eNode B trong LTE hoic Node B trong HSPA) c6 thé kich hoat mdt hoic nhiéu SCell
d3 bi bit hoat hodc 1am b4t hoat mot hodic nhidu SCell trén céc bd phan mang thir cip

dwoc dat cAu hinh twrong tmg. PCell ciing c¢6 thé luén dugce kich hoat. Theo phuong an
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thye hién cu thé, cac SCell dugc dinh cAu hinh c6 thé bi 1am bét hoat tir dAu khi thém va
sau khi thay ddi 6 (ttc 13, chuyén ving). Trong HSPA, 1énh kich hoat hodc 1am bét hoat
c6 thé dugc giri béi nit mang 115A-C thong qua HS-SCCH, theo mdt phuong én thuc
hién cu thé. Trong LTE, 1énh kich hoat hoiic 1am bt hoat c¢6 thé dugc gtri bdi eNode B
115A-C théng qua thanh phin diéu khién MAC (MAC control element - MAC-CE).
Vige 1am bét hoat ciia SCell ¢6 thé gitp tiét kiém nang lwong pin cta thiét b khong day
110A-C.

Céc véu cau tré kich hoat hoic 1am bét hoat SCell

Theo cac k¥ thuét trén, cic yéu ciu 1am tr& viéc kich hoat hodc 1am bét hoat SCell

tdn tai chi cho mot SCell nhu duge giai thich bén duéi:

e Tré kich hoat SCell: Tr& ma nim trong d6 thiét bj khong ddy 110A-C s& c6 thé
kich hoat SCell d3 bi 1am bat hoat c6 thé phu thudc vao cac didu kién cu thé. Khi nhén
1énh kich hoat SCell trong khung phu 7, thiét bj khong day 110A-C c6 thé c6 kha ning
truyén bao cédo CSI hop 18 cho Scell dang bi 1am bét hoat khong ch&m hon khung phu
n+24 véi didu kién cac cac diu kién duogc XéC dinh tir trude cu thé da duge déap ung cho
SCell. Theo cach khac, khi nhan 1énh kich hoat SCell trong khung phu n, UE s& c6 kha
ning truyén bao cao CSI hop 18 cho Scell dang dugc kich hoat khéng chdm hon khung
phu n+34 véi diéu kién SCell c6 thé duoc phét hién thanh céng trén cb ging 14n thir
nhét. CSI hop 18 1a dya trén do dac UE va tuong tmg véi tri s6 CQI dugc xé4c dinh tir
truée bt ky véi ngoai 18 cia chi s6 CQI = 0 (nim ngoai khoang giéi han)

e Tré 1am bét hoat SCell: Khi nhén 1énh 1am bét hoat SCell hoic khi qué han cta
sCellDeactivationTimer trong khung phu #, thiét bi khong diy 110A-C s& hoan thanh

cac hoat dong 1am bt hoat cho Scell dwoc 1am bit hoat khéng mudn hon khung phu

n+8.

Gian doan do thi tuc thiét 1ap hodc giai phéng SCell hoic do céc viee do

Theo céc phuong 4n thyc hién cu thé, viée thiét 18p hodc gidi phong cia SCell (tirc
12 khi SCell duge dinh cu hinh, khir cAu hinh, duoc kich hoat hodc 1am bt hoat) c6 thé
gdy ra truc trdc hodc gian doan trong viéc van hanh trén PCell hodc SCell da dugc kich

hoat bt ky khac. Viéc thiét 1ap hoic giai phong ctia SCell, c6 thé gdy ra gian doan trong
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viéc nhan va/hoic truyén cac tin hi€u trén PCell hodc SCell di duoc kich hoat khac.
Tryc trc trong UL va/hodc DL thudng xuét hién khi thiét bi khéng day 110A-C c6 mach
v6 tuyén don d& nhan va/hoic truyén nhidu hon mét CC. Tuy nhién, truc tric cling c6
thé xuét hién khi thiét bj khong diy 110A-C c6 cac mach vo tuyén doc lap trén cing
mdt chip. Truc tric chii yéu xut hién khi viéc tich tu bd phan mang (carrier aggregation
- CA) c6 kha ning ciia cic thiét bi khong day 110A-C thay ddi bang thong (bandwidth
- BW) nhén va/hoic truyén tlr viéc vén hanh b0 phan mang don tgi nhiéu bd phén mang
va nguoc lai. Dé thay ddi BW, thiét bi khong day 110A-C c6 thé phai dinh cAu hinh lai
cac thanh phén RF cua no trong mach RF, tirc 14 bd loc RF, bd khuéch dai cong suét
(power amplifier - PA), v.v., theo c4c phuong 4n thuc hién cu thé. Gian doan c6 thé thay
d6i gitta 2ms dén 5ms, theo mot phuong 4n thyc hién cu thé. Gian doan c6 thé do nhiéu
thong s6 khac nhau bao gdm viéc didu chinh RF d& dit cAu hinh lai BW (tirc 13 1am ngén
lai hodc mé rong), thiét 1ap hodc diéu chinh thong sé v6 tuyén nhu thiét 14p AGC, v.v..

Tuy nhién, theo mdt phwong 4n thuc hién cu thé, gian doan trén PCell 1én téi 5
khung phu c6 thé duge cho phép cho CA néi bing khi hoic 1a thu tuc thiét 1ap hodc giai
phéng Scell duge thuc thi béi thiét bi khong day 110A-C. Tuy nhién, gi4n doan trén
PCell 1én t6i 1 khung phu c6 thé dugc cho phép cho CA lién bang khi hodc 13 thu tuc
thiét 1ap hoic giéi phéng Scell duoc thye thi béi thiét bi khong day 110A-C.

Trong subt khoang thoi gian gian doan, thiét bi khong day 110A-C c6 thé khong
nhn tir vi/hoic truyén tin hiéu hodc thong tin bit ki nao téi mang 130, theo cc phwong
4n thuc hién cu thé. Trong sudt khoang gian doan, thiét bj khong day 110A-C c6 thé
khoéng c6 kha ning thuc hién cac phép do do viéc n6 khong céd kha ndng nhin va/hodc
truyén céc tin hiéu. Pidu nay c6 thé din t6i ton thit hodc 1am rét cac goi da duge truyén

giita thiét bi khong ddy 110A-C va niit mang 6 phuc vu ciia n6 115A. Can cha ¥ ring
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gian doan cé thé tac dong 1én nhiéu hoic 1én tit ca cac bd phan mang dang hoat ddng,
va c6 thé tic dong t6i ca ndi 1én va ndi xudng.

Theo céc phuong &n thyc hién cu thé, cac yéu cAu tr& viéc kich hoat hoic 1am bat
hoat SCell ¢6 thé dugc xé4c dinh cho thiét bi khéng day 110A-C trg gitip chi mét SCell
trong it nhit 13 DL. Diéu ndy c6 nghia 1a khi thiét bi khéng day 110A-C nay duoc dugc
dinh cAu hinh véi cac viée kich hoat va lam bit hoat SCell, SCell nay khéng bi anh
huéng béi 6 phuc vu bit ky nao khéc, do PCell c6 thé khong bao gid dwoc khir ciu hinh

hodc bi 1am bét hoat.

Tuy nhién, véi thiét bj khéng day 110A-C c6 kha ning nhiéu hon mot SCell, thi
viéc kich hoat hogic 1am bt hoat ctia SCell bat ky c6 thé bi can thi€p boi viee thiét 1ap
hoic giai phong ciia SCell khac. Hanh vi ctia thiét bi khong ddy 110A-C vén hanh trong
tinh hudng nay khong duoc xac dinh. Hiu qué c6 thé 13 viéc thiét bi khong day 110A-C
khong thé hoan thanh tha tuc kich hoat hoic khir kich hoat SCell dang dién ra. N6 ¢6
thé tao thanh trong tinh huéng ma nit mang khong thé c6 kha nang st dung SCell. Dé
tranh tinh hudng nay, c¢6 rii ro 13 viéc 4p dung mang cu thé giir tit ca SCell trong trang
thai duoc kich hoat thdm chi tit ca ching 14 khéng cin thiét trong moi thoi diém. Pén
luot né, n6 s& 1am giam chét lugng tudi tho pin ctia thiét bi khong day 110A-C va cling
yéu cdu nhidu ngudn tai nguyén xir Iy hon trong nit mang 115A-C. Do d6, quan trong
13 hanh vi ciia thiét bi khong day lién quan ti viéc kich hoat hogic 1am bét hoat cuia Scell
cho thiét b khong day 110A-C trg gitp nhiéu hon mdt SCell s& duoc dinh nghia r3, theo

cac phuong 4n thuc hién cu thé.
Theo céc phuong an thyuc hién cu thé, ph?m sau s€ dugc néu ti mi bén dudi:
e MO ta ctia tinh hudng bao gdm viéc thiét 1ap hodc giai phéng SCell

e Phuong phép trong thiét bi khong day 110A-C cta tha tuc 1am twong thich dé

dap g cac yéu cau vé viéc thiét 1ap hodc giai phong hai hoic hon hai SCell

1 e Phuong phép trong nit mang dé 1am thich Gmg viéc thiét 1ap hodc giai phong
cla SCell(céc SCell).
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Céc phuong 4n thuc hién duoc mé ta c6 thé dugc 4p dung trong cac hé théng RAT
hoic nhiéu RAT bét ky, bao ham ca do dac khong cé cac khe hd va/hodc viéc van hanh
nhiéu bo phén mang. Vi du, cac phuong 4n thuc hién dugc mo ta c6 thé duge 4p dung
cho viéc don kénh chia tdn (Frequency Division Duplex - FDD)/ddn kénh chia thoi
(Time Division Duplex - TDD) LTE, WCDMA/HSPA, GSM, céc tbc @6 dir liéu duoc
ting cuong GSM (GSM Enhanced Data) cho cai tién GSM (GSM Evolution - GSM
EDGE), mang truy cap v tuyén (Radio Access Network - GERAN), Wi Fi, va truy cp
da chia ma (Code Division Multiple Access 2000 - CDMA2000). Cac phuong an thuc
hién ciing c6 thé c6 kha ning 4p dung cho cic thi tuc hodc cic van hanh vo tuyén duoc
thuc hién béi thiét bj khong day 110A trong trang thai didu khién ngudn tai nguyén vo
tuyén (Radio Resource Control - RRC) bét ky. Vi du, cic phwong an thyc hién c6 thé 4p
dung duogc cho trang théi duoc két nbi RRC, trang thai CELL_DCH, trang thai ranh rbi,
ché d6 ranh rdi, CELL_PCH, URA_PCH, CELL_FACH, hoic trang thai RRC khAc.

Theo mét s6 phuong 4n thuc hién, thuat ngit khéng gioi han 1a thiét bi nguoi st
dung (UE) ciing c6 thé duoc str dung @& @& cap t6i thiét bi khong day 110A-C. Theo céc
phuong én thuc hién khac nhau, UE & day c6 thé 12 loai bat ky cia thiét bi khong day
c¢6 kha ning truyén théng véi nit mang hoic UE khac thong qua céc tin hiéu v tuyén.
Fig.2 13 gian db khdi minh hoa thiét bj khong day 1am vi du 110A, theo cic phuong 4n
thue hién cu thé. Cac vi du vé thiét bi khong day 110A-C bao gdm dién thoai di dong,
dién thoai thong minh, thiét bi hd trg k¥ thuét s6 ca nhan (personal digital assistant -
PDA), mdy tinh x4ch tay, vi du, laptop, mdy tinh bang, by cam bién, modem, thiét bi
loai méay (machine type - MTC)/ thiét bi may dén may (machine-to-machine - M2M),
thiét bi duoc gin nhung laptop (laptop-embedded equipment - LEE), thiét bi lip laptop
(laptop-mounted equipment - LME), c4c khoa dién tir bus ndi tiép da ning (universal
serial bus - USB), thiét bi c6 kha ning tir thiét bi dén thiét bi, hodc thiét bi khéc c6 thé
tao ra viée truyén thong khong day. Thiét bi khong day 110A ciing c6 thé 1a loai thiét bi
truyéﬁ thong v tuyén, thiét bj dich, UE tir thiét bj t6i thiét bi, UE loai may hoic UE c6
kha ning truyén thong tir thiét bi t&i thiét bi, bd phan cam bién dugc trang bi v6i UE,
iPAD, mdy tinh bang, céc thiét bj dAu cudi di dong, dién thoai thong minh, thiét bi duoc
nhung trén laptop (laptop embedded equipped - LEE), thiét bi duoc gén trén laptop
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(léptop mounted equipment - LME), cac khéa dién tir bus nbi tiép da ning (universal
serial bus - USB), thiét bj dit tai khach hang(Customer Premises Equipment - CPE),
v.v.. Mic dir cac thuat ngit UE va thiét bj khéng day 110A-C duoc sit dung trdi hon &
do, thiét bj ciing c6 thé dugc d& cp t6i nhu 13 tram (station - STA), thiét bi, hoic thiét
bi d4u cudi theo mot sb phuong an thyc hién. Nhu duge mo t4, thiét bi khong day 110A

chira bd thu phat 210, bd xtt Iy 220, b6 nhé 230, va dng ten 240.

Theo mét sb phuong an, bd truyén nhén 210 tao diéu kién thudn tién cho viéc
truyén céc tin hidu khong day dén va tiép nhan céc tin hiéu khong day tir nit mang v
tuyén 120, (vi du, qua anten 240), bd xtt Iy 220 thuc hién céc 1énh dé tao ra mot sb hoic
toan bd chirc ning duge mo ta & trén nhu dugc dé xut béi thiét bi khong day 110A, va

bd nhé 230 luu trit cac 1€nh dugce thuc hién bdi bd xir ly 220.

Bo xtt Iy 220 c¢6 thé bao gdm su két hop thich hop bt ky gdm phan cting va phan
mém ap dung trong mdt hodc nhiéu médun dé thuc hién cac 1énh va thao tac dit liéu dé
thue hién mot sé hodic toan bd céc chirc ning duwoc mo ta cua thiét bj khong day 110A.
Theo mot sb phuong an, bd xi ly 220 c6 thé bao gém, vi dy, mot hodc nhiéu may vi
tinh, mot hodc nhiéu bo xir ly trung tdm (cac CPU), mot hodc nhiéu bd vi xir ly, mot

hozc nhiéu tng dung, va/hoic thiét bi 16gic khac.

B6 nhé 230 néi chung 1 van hanh duogc dé Iuu trit cac 1énh, ching han nhu chuong
trinh may tinh, phdn mém, tmg dung bao gbm mot hodc nhidu phép toan 16gic, cac quy
téc, cac thuat toan, mi, cac bang, v.v.. va/hodc cac 1énh khéc c6 kha nang dugce thuc
hién bai bd xit Iy. Céc vi du vé bd nhé 230 bao gdm bd nhé méy tinh (vi dy, bd nhé truy
cap ngiu nhién (RAM) hoic bd nhé chi doc (ROM)), mdi trwdng luu trit 16n (vi dy, dia
cing), moi troeong luu trit loai bd dugce (vi du, dia compact (compact disk - CD) hodc
dia video k¥ thuat s6 (digital video disk - DVD)), va/hoic céc thiét bj nhd kha bién hodc
b4t kha bién, phi chuyén tiép doc dugc bing may tinh va/hodc thyc hién dugc bang may

tinh khac bt k c6 thé luu trit thong tin.

Cé4c phuong 4n khéac vé thiét bi khong day 110A c6 thé bao gdm cac bd phan cAu
thanh bd sung ngoai cac bd phan duge thé hién trén Fig.2 ¢6 thé chiu trach nhiém dé tao

ra cac khia canh nhét dinh vé chirc ning cua thiét bi khéng day, bao gdm chirc ning bét
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ky dugc mo ta & trén va/hodc chirc ning bd sung bit ky (bao gdm chirc ning bét ki cin

thiét dé hd tro giai phap duwoc mo ta & trén).

D& cap lai t6i Fig.1, mot tinh hudng 1am vi du chira thiét bi khong day 110A dang
dugc phyc vu béi niit mang thir nhét 115A v6i PCell 140A véan hanh trén btin sb 6 phan
mang tht nhét (f1) va thiét bi khong day 110A ciing ¢6 kha nang dugc phuc vu béi it
nhét hai 6 phuc vu thir cip (cac SCell) 150A va 150B. Theo phuong &n thyuc hién lam vi
du dugc mb t4, thiét bi khong day 110A 1 c6 kha niang dwoc phuc vu béi nat mang 115B
trén SCell thtr nhat 150A va nit mang 115C trén SCell thir hai 150B. {t nhét hai SCell
150A-B c6 thé bao gdbm SCell thir nht 150A van hanh trén tAn sé bd phan mang tht hai
(f2) va a SCell thir hai 150B van hanh trén tAn s§ bd phan mang thir ba (f3). Theo mot
s6 phwong 4n thuc hién, thiét bi khong ddy 110A ciing c6 thé c6 kha niang dugc phyc vu
bdi SCell thir ba (khong duge thé hién) van hanh trén tAn s6 bd phan mang (f4). B phan
mang fl dugc goi theo cach c6 thé thay ddi dwoc nhu 1a PCC trong khi cac b phén
mang f2, 3 va f3 ¢6 thé duge goi thay ddi nhu 1a SCC1, SCC2 va SCC3 mdt cach twong
ung.

~

Thuat ngit ‘dugc phuc vu hodc dang dugc phuc vu’ & day c6 nghia 14 thiét bj khong
day 110 A dugc dinh cAu hinh v6i 6 twong tmg va c6 thé nhén tir va/hodc truyén dﬁ lidu
t6i ntit mang duge két hop trén 6 phuc vu tic 13 trén PCell 140A hodic Scell bat k¥ trong
cac SCell 150A-B. Dit lidu c6 thé duge truyén hodc dugc nhan thong qua cac kénh vat
ly nhu, vi du, PDSCH trong DL, PUSCH trong UL, hodc kénh vat 1y thich hop bét ky
khéc.

Thiét bi khong diy 110A c6 thé dugc yéu clu dé thiét 14p hodc giai phéng mot
hozc nhiéu SCell 150A-B nhu sau:

e Nhén théng bao hoic 1énh yéu ciu thiét 1ap hoic giai phong SCell thi nhét
150-A tir ntit mang thir hai 115B dé thiét 14p hoic giai phong SCell thit nhit 150A;

e Nhan théng bio hoic 1énh yéu ciu thiét 1ap hodc giai phéng SCell thir hai
150B tir nit mang thix ba 115C dé thiét 14p hosc giai phéng SCell thir hai 150B;
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e Nhan thong béo hoic 1énh yéu cau thiét 14p hodc giai phong SCell thir ba
(khong dugc thé hién) tir nit mang thir tu (khong duge thé hién) dé thiét 1ap hodc giai
phéng SCell thit ba;

Céc phuong an thuc hién duge mo ta cho it nhét hai SCell hodc trong mot s6 truong
hop cho ba SCell hodc mot sé truong hop la cho s6 (N) bét ky céc SCell. Tuy nhién, cac
phuong an thuc hién 13 ¢6 thé 4p dung dugc cho sb (N) bit ky céc SCell.

Theo céc phuong 4n thuc hién cu thé, it nhit mot sd trong cac ndit mang th{ nhét,
thir hai, thit ba va nit mang tu 115B-C 1a giéng nhau hodc 13 cing nim trén cing mot
vi tri hodic dia diém. Vi du, trong cac phuong én thyc hi€n nay thiét bi khong day 110A
c6 thé nhan mot hodc nhidu thong bao hoic 1énh dé thiét 1ap hodc giai phong mdt hodc
nhiéu SCell 150A-B tir nit mang thir nhit 115A. Ciing vay, vi dy, thiét bi khong day
110A c6 thé nhan mdt hoic nhiéu thong bao dé thiét 1ap hodc giai phong mot hodc nhidu
SCell 150A-B tir PCell 140A trong cac phuong &n thuc hién nay.

Theo mdt s6 phuong 4n thuc hién, t5 hop bt ky cua cc nit mang thir nhét, thi
hai, thi ba va thl’x tur 115A-C c6 thé khac nhau va c6 thé duoc dinh vi tai cac vi tri hodc
céc dia diém khéc nhau hodc c6 thé 1a cac nut khac nhau vé mit logic ma van duoc dit
cling mdt vi tri. Theo cAc phuong 4n thuc hién nay, thiét bi khong day 110A c6 thé nhan
mot hodc nhidu thong bao dé thiét 14p hoidc giai phong mot hodc nhidu SCell 150A-B tir
cac SCell tvong tng.

Theo mdt s& phwong 4n, théng béo thiét 14p hodc giai phong Scell ¢6 thé bao gdm

mdt hodc nhiéu viée trong s6 sau
e Dit clu hinh SCell hoic bd sung SCell

Khtr cdu hinh SCell hoic giai phéng SCell

Kich hoat ctia SCell

Lam bét hoat cta SCell

Theo mdt s& phuwong 4n thuc hién, mot hodic nhiéu théng bao thiét 18p hodc giai

phong SCell ¢6 thé dugc nhén boi thiét bi khong day 110A thong qua viéc tao tin hiéu
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RRC. Theo mét sé phuong 4n thuc hién, mot hodc nhidu théng bao thiét 14p hodc giai
phong SCell c6 thé dugc nhan béi thiét bj khong day 110A théng qua 1énh MAC CE.

Theo céc phuong 4n thuc hién cu thé, thiét bj khong day 110A s& c6 kha ning tudn
theo thay dbi dinh thoi ctia khung ctia niit mang dugc két nbi 115A. Viée truyén khung
nbi 16n didn 1a (g + Npp ) ¥ T, trude viée nhan cia dudng duoc phat hién thir nhét
(theo thoi gian) ciia khung nbi xudng twong tmg tir 6 tham chiéu. Thiét bj khong day
110A c6 thé dwoc dinh cAu hinh véi pTAG chita PCell. pTAG ciing c¢6 thé chira mot
SCell hoic hai SCell, néu dugc dinh cdu hinh. Thiét bi khong day 110A c6 kha nang hd
tro cai tién nhidu viéc dinh thoi [2] cling c6 thé dugc dinh cAu hinh véi mdt sTAG, trong

trudng hop do:

e pTAG s& chira mot PCell va sTAG s& chtra mot SCell v6i ndi 1én duge dinh cdu
hinh hoac

e pTAG s& chira mdt PCell va sTAG s& chira hai SCell v6i ndi 1én dugc dinh ciu
hinh

e pTAG s€ chira mot PCell va mdt SCell va sTAG s€& chita mdt SCell véi ndi 1én
duoc dinh cdu hinh

Trong pTAG, thiét bi khong diy 110A c6 thé sir dung PCell 140A 1am 6 tham
chiéu dé din ra viéc dinh thoi truyén UE cho cac 6 trong pTAG. Khi thiét bj khong day
110A c6 kha ning trg gitip cai tién nhiu viéc dinh thoi [2] duge dinh cdu hinh véi
sTAG, thi thiét bi khong day 110A cé thé sir dung SCell 150A-B dugc kich hoat tir
sTAG dé dan ra viéc dinh thoi truyén UE cho 6 trong sTAG. UE khéi tao viéc dinh thoi
truyén chinh xé4c, luong t6i da ctia thay ddi viéc dinh thoi trong mét didu chinh, tdc do
didu chinh t5i thiéu va tdi da dugc x4c dinh trong cac yéu ciu dudi day. Cac yéu cau

trong ménh dé 7 ap dung cho ca hai TAG.

Nhu dugc md ta & trén, thiét bj khong day 110A c6 thé chia thu tuc duogc lam
tuong thich dé dap g vdi cac yéu ciu cho viée thiét 14p hoic giai phong hai hodc hon
hai SCell 150A-B, theo c4ac phuong an thuc hién cu thé. Theo phuong 4n thuc hién cu
thé, co6 thé gia sir ring nlit mang tht hai 115B, c6 thé hoiic khong thé khac véi nut mang

thir nhit 115A, giri thong béo thiét 14p hoidc giai phong SCell thir nhét 150A t6i thiét b
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khong day 110A & thuc hién viéc thiét 14p hodc giai phong cta SCell thir nhét 150A.
Thiét bj khong day 110A c6 thé x4c dinh xem 1iéu n6 c6 nhan dugc thong bao thir nhit
hay khéng. Theo viéc x4c dinh thiét bi khéng day 110A d& nhan duoc thong béo thi
nhét, thiét bi khéng day 110A c6 thé thuc hién viée thiét 1ap hodc giai phong cia SCell
th nhét 150A theo yéu cAu nhan dugc. Thiét bj khong diy 110A sau d6 ¢ thé con xéac
dinh néu thiét bi khong day 110A d3 nhan duoc théng béo thiét 1ap hoic yéu ciu SCell
thir hai tir nit mang thit ba 115C hay chua. Ngoai ra hoéc theo cach khac, theo mot sb
phuong 4n thyc hién, thiét bi khong day 110A ciing c6 thé xac dinh xem néu n6 da nhan
tai thong bao thiét 1ap hodic yéu ciu SCell thtr ba tir nat mang thtr tw (khong duge thé
hién) hay chua. '

Phu thudc vao cac viéc x4c nhan néu trén, thiét bi khong day 110A c¢o thé thuc
hién viéc thiét 1ap hodc giai phong ciia SCell thir nhit theo cic quy tic sau, nhu duoc
mo ta & dudi:

1. Néu thiét bj khong day 110A x4c dinh ring n6 da nhén chi théng béo thir nhit
dé thiét 1ap hoic giai phong chi SCell thir nhit 150A (tirc 12 khong c6 yéu ciu cho viée
thiét 1ap hodc giai phong Scell bd sung bat ky ndo ngoai SCell thir nhit 150A) thi sau
d6 thiét bi khong day 110A thwe hién viéc thiét 14p hodc giai phéng cta SCell thir nhit
150A theo it nhat mot yéu cau dugc xac dinh tir trude thir nhat. Vi du cia yéu cau dugc
xé4c dinh tir trude thir nhét nay 1 khoang thoi gian hodc tré thir nhét (T1). Vi du, thiét bi
khéng day 110A c6 thé dugc yéu ciu hoan thién viéc thiét 14p hodc giai phong SCell
mdt cach thanh cong cta SCell thir nhit 150A qua khoang thoi gian T1. Theo mot sb
phuong &n thuc hién, cé thé c6 hai hodic hon hai yéu ciu dugc xac dinh tir trudc nhu
khoang thoi gian (T11) va khoang thoi gian (T12) trong d6 T11 va T12 dugc dap ung
dudi cac diéu kién dugce xac dinh tir trude khac nhau. Céc vi du cia céac didu kién duge
xé4c dinh tir trude c6 thé bao gdm viée xem liéu thiét bj khong day 110A da do SCell thir
nhit 150A hay chwa qua chu ky thdi gian cy thé cudi cing (tirc 1 5 gidy), xem lidu thiét
bi khong diy 110A c¢6 duoc dong bd téi SCell thir nhit 150A hay chua, hoic cac didu
kién dugc xéc dinh tir trudce thich hop khac. Vi du, khi nhan thdong bio thiét 1ap hodc
giai phong SCell trong khung phu #, thiét bi khong diy 110A c6 thé hoan chinh viéc
thiét 14p hodc giai phong SCell thi nhat 150A trong khung phu #+24 (tirc 1a T11 = 24
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ms) néu mot hodc nhiu didu kién dugc x4c dinh tir trude thi nhit duoc dap ang. Theo
mot vi du khac, khi nhén thong bao thiét 13p hodc giai phéng SCell trong khung phu n,
thiét bj khong ddy 110A c6 thé hoan chinh viéc thiét 14p hodc giai phong SCell thir nhét
150A trong khung phu n+34 (ttrc 12 T12 = 34 ms) néu mdt hogic nhiéu diéu kién duoc
xéc dinh tir trude thi hai duoc dap Gmg. Theo viée hoan thanh thanh cong ciia viéc thiét
1ap hoic giai phong ciia SCell thir nhit 150A, thiét bi khong day 110A c6 thé giri mot
ho#c nhiéu tin hiéu UL dugc x4c dinh tir trude, tirc 1a CSI, SRS, v.v., hoic thong bao dé
chi thi rang SCell thir nhit 150A da dugc thiét 14p hodc duoc giai phong.

2. Mt khac, néu thiét bi khong diy 110A xac dinh r%mg no ciling nhan it nhét mot
thong béo dé thiét 1ap hodc giai phong SCell thir hai 150B trong khi SCell thir nhit 150A
dang duoc thiét 14p hodc dugc giai phong thi sau d6 thiét bi khéng day 110A thuc hién
viéc thiét 14p hodc giai phéng SCell thir nhit 150A theo it nhit mot yéu cau dugce xac
dinh tir trude thir hai. Mt khac, thiét bi khong day 110A c6 thé chuyén ddi hoic thich
ung hodc bién dbi hoic thay dbi hodc mé rdng mdt hodc nhiéu thu tuc lién quan tgi viée
thiét 14p hoic giai phong SCell @& dap g mot hodc nhiéu cac yéu ciu duge xac dinh
tir trude thir hai. Vi du, thiét bi khong day 110A c6 thé sir dung tha tuc thir nhit va duge
yéu cau dé dap g bd thir nhét ciia cic yéu cau duge x4c dinh tir trude khi thiét bi khong
day 110A thyc hién viéc thiét 14p hodc giai phéng SCell thir nhat ma khong nhan yéu
cdu dé thuc hién viée thiét 1ap hodc gidi phong SCell bét ky khac. Mit khéc, thiét bi
khong day 110A sir dung thi tuc thi hai va dugc yéu ciu dé dap tmg bd cac yéu ciu
dugc x4c dinh tir trude khi thiét bj khong day 110A thuc hién viée thiét 1ap hodic gidi
phéng SCell thir nhit trong khi nhan yéu cau dé thuc hién it nht trén nhiéu viéc thiét
1ap hodc giai phong SCell hon. Vi du clia yéu cau dugc x4c dinh tlr trude thit hai ndy 1a
khoang thoi gian hodc tré thir hai (T1). Vi du, trong trudng hop nay, thiét bi khong day
110A dugc yéu cu hoan thién viéc thiét 14p hodc giai phong SCell ciia SCell thir nhat
150A qua khoang thdi gian T2. Theo mdt sb phuong 4n thuc hién, c6 thé c6 hai hoic
hon hai yéu cdu dugc x4c dinh tir trude thit hai nhu khoang thoi gian (T21) va khoang
thoi gian (T22) trong d6 T21 va T22 duge dép ing duéi cac didu kién dugc x4c dinh tir
truée khac nhau nhu duge mo ta trong bude 1 néu trén. Khoang thoi gian T2 dinh truée

it nhat 1a ham ctia T1 va T2> T1. Mot cach tuong tu, T21 va T22 1a ham caa T11 va T12
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mét cach tuong Gng va T21 > T11 va T22 > T12. Theo mot sd phuong an, néu thiét bi
khong day 110A x4c dinh ring n6 ciing nhan it nhit mot thong bao dé thiét 1ap hoic giai
phéng SCell thir hai 150B trong khi SCell thtr nhét 150A dang duogc thiét 14p hoic dugc
gidi phong thi sau d6 thiét bi khong day 110A c6 thé mét phan hodc toan bd khoi dong
lai viéc thiét 1ap hodc giai phéng SCell thir nhét 150A. Theo mot vi du khéc, thiét bi
khéng day 110A c6 thé 1am tr& viéc thiét 14p hodc giai phéng cia SCell thir hai 150B
cho t6i sau khi viéc thiét 14p hoic giai phong cia SCell thir nhit duge hoan thanh. Hon
nita, trong vi du nay, thiét bj khong day 110A c6 thé duoc phép mé rong téi thoi gian
dugc cho phép tdi da cho viéc thiét 1ap/giai phong cua SCell thir hai 150B do yéu cu
cho viéc thiét 1ap/giai phong ctia Scell duge nhan trong khi viée thiét 1ap/giai phong clia
SCell thtt nhét 150A chua dugc hoan thanh.

Nhiéu vi du chung va cu thé ctia khoang thoi gian T2 dugc tao ra nhu sau:
Vi du 1: Vi du cia c4c biéu dién chung cho T2 nhu 1a ham cua it nhét T1 dugc
biéu dién béi (1): '
T2=¢g(T1,K, D, A) (D
trong do:

e K 14 56 1n ma thiét bi khong day 110A duoc yéu ciu dé thuc hién thiét 1ap hoic
giai phong it nhat SCell thir hai 150B trong khi (tirc 12 trong subt thoi gian) SCell thi
nhét 150A dang dugc thiét 1ap hodc dugc giai phong bai thiét bi khong day 110A;

e K c6 thé hoiic khong thé khac biét dé kich hoat/lam bat hoat cia SCell thir nhit
150A va cdu hinh/khir ciu hinh SCell thir nhit

e K=1 c6 thé cho ca DL va UL (ttrc 13, v6i mét viéc kich hoat/lam bét hoat Scell
khi ca DL va UL tén tai, khong giéng nhu bing tin sb chi tai xubng, tirc 13 bang LTE
FDD 30)

e K=1 c6 thé 13 phin bét ky trong s6: chi DL, ca DL va UL, va chi UL (tuc 13, véi
mot viée cAu hinh/khir ciu hinh SCell)

e D la gidn doan do viéc thiét 1ap hoic giai phong cua it nhét SCell tht hai (UL,

DL hodc ca hai) va;
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e Ala phén du bd sung chiu trach nhiém cho tht ca viée gidn doan va/hoac ph?m
du 4p dung UE va trong d6 A> 0. Thong sb A (& dy va ciing trong céc vi du khac bén
duéi) ciing c6 thé chiu trach nhiém cho viéc xem lidu c6 thu tuc thiét 14p/giai phéng
dang tiép dién cho SCell thir ba tai thoi gian khi yéu cdu cho viéc thiét 14p/giai phong
ctia SCell thtr nhat duge nhan.

N6 ciing c6 thé dugc quan sat ring cac ham g (& trén va ciing trong céc vi du khac
duéi day) 12 ham cta s6 SCell 150A-B, 4m chi (tic 13, qua théng sb K) hodc truc tiép
(tirc 13, T2 = g(T1, n, K, D, A), trong d6 n 13 s6 SCell hogic ham ciia chiing. Theo vi du
khac, khi sb SCell 1a ba, thi thoi gian T3 c6 thé 12 ham cta T2, viv.: T3=g(T2, K, D, A),
trong d6 K 12 s§ 1dn ma UE dugc yéu cdu dé thuc hién thiét 14p hodic giai phong it nhét
SCell thir ba trong khi (ttc 13 trong subt thoi gian) SCell thi nhét 150A dang duoc thibt
1ap hodc duoc gidi phong boi UE, D 1a gian doan do viée thiét 1ap hodc giai phong cia

it nhit SCell thit ba, va A 13 phin du bd sung.
Biéu dién trén c6 thé duogc téng quat héa cho T21 va T22 nho (2) va (3) nhu sau:
T21=g(T11,K,D,A)  (2)
T22 =g(T12,K,D,A)  (3)
Vi du 2: Vi du khac ctia biéu dién tdng quat cho T2 nhu 13 ham ciia it nhit T1 dugc
biéu dién béi (4):
T2=g(T1,Ki,Di, A) (4
trong do;

e Ki 12 s6 1an ma thiét bi khong day 110A dugc yéu ciu dé thuc hién thiét 1ap
hodc giai phéng SCell thir i trong khi (tirc 13 trong subt thoi gian) SCell thir nhit 150A
dang dugc thiét 14p hodic dwoc giai phong béi thiét bi khong day 110A, trong d6 Scell
thir i 12 khéac véi SCell thir nhat 150A;

e Di 14 gi4n doan do viéc thiét 14p hodc gii phong cia Scell thir i va;
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e Aila phin du bd sung chiu trach nhiém cho gian doan do viéc thiét 1ap hodc giai
phéng ciia SCell thir i va/hodc phan du 4p dung thiét bj khong ddy 110A va trong d6 A

>0.
Vi du 3: Vi du khéc cta biéu dién téng quéat cho T2 nhu 1a ham cua it nhét T1 duge
biéu dién béi (5):
T2 = g(T1, Kij, Dij, Aij) (5)
Trong d6:

e K 14 sb 14n ma thiét bi khong day 110A dugc yéu ciu dé thyc hién loai cu thé
ctia théng bao (j) SCell dé thiét 14p hodic giai phong SCell thir i trong khi (tuc 13 trong
subt thoi gian) SCell thir nhit 150A dang duoc thiét 14p hodc dugc giai phéng bai thiét
bi khong day 110A, trong d6 SCell thit i 1a khéac véi SCell 150A;

e Dij 1a gian doan do loai cu thé (j) cua viéc thiét 14p hodc giai phong cta SCell
thir i va;

e Ailaphan du b sung chiu trach nhiém cho gian doan do loai cu thé (j) cua viée
thiét 14p hodc giai phong ctia SCell thir i va/hoic phan du 4p dung thiét bi khong day
110A va trong d6 A > 0.

Céc vi du cia loai cu thé (j) clia viéc thiét 1ap hodc giai phéng ctia SCell 1a viée

kich hoat, 1am b4t hoat, dinh cdu hinh hodc khir ciu hinh SCell.

Vi du 4: Céc vi du khéac nita clia cac biéu dién chung cho T2 nhu 12 ham cua it nhét

T1 dugc biéu din béi (6), (7) hoic (8):
T2=T1+gK, D, A) (6)
T2=T1+ g(Ki, Di, Ai)  (7)
T2 = T1 + g(Kij, Dij, Aij) (8)

Céc vi du ctia céc biéu dién chung cho T2 nhu 13 ham cua it nhit T1 dugc bidu

di&n béi (9) hoic (10):

T2=T1+K*D+A (9)
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T2=T1+K1*D1 +K2*D2 + Al + A2 (10)
Trong do:

e K1 twong Gmg vé6i s6 1an ma thiét bj khong ddy 110A nhén c4c 1énh kich hoat
hozc 1am bét hoat d& kich hoat hogic 1am bat hoat it nhit mot SCell khac SCell thir nhét
150A trong khi (ttc 12 trong subt thoi gian) thiét bi khong day 110A dang kich hoat hodc
kich hoat SCell thir nhét 150A.

e K2 tuong ting v6i s6 14n ma thiét bj khong day 110A nhan théng bao ciu hinh
hozic khtt cAu hinh @& dinh c4u hinh (thém vao) hodc khtt ciu hinh (giai phéng) it nhét
mot SCell khac SCell thir nhat 150A trong khi (tirc 14 trong subt thoi gian) thiét b khang
day 110A dang kich hoat hodc kich hoat SCell thir nhit 150A.

e DI 13 gian doan do viéc kich hoat hodc 1am bét hoat cta it nhit mot SCell khac

SCell thir nhét 150A va;

e D2 14 gi4n doan do viéc ciu hinh hodc khir cAu hinh cua it nhat mot SCell khac
SCell thit nhét 150A.

o Alla phén du bd sung chiu trach nhiém cho tit c4 viéc gian doan va/hodc phin
du 4p dung thiét bj khong day 110A do viéc kich hoat hoic 1am bt hoat ciia it nhit mét
SCell khéc SCell thir nht 150A va trong d6 Al > 0.

o A21a phén du b sung chiu trach nhi¢ém cho tAt ca viée gidn doan va/hodc
phén du 4p dung thiét bi khong diy 110A do viéc cdu hinh hodc khir cAu hinh it nhét
mot SCell khac SCell thir nhat 150A va trong d6 A2 > 0.

'Céc vi du khéc nira cta cac biéu dién cu thé cho T2 nhu 14 ham cua it nhit T1 duoc
biéu dién bai (11), (12) hodc (13):

T2=K*T1+A (11)
T2 = (K1+K2)*T1 + Al + A2 (12)

Céc vi du trong (11)-(13) twong ng véi trudng hop ma trong d6 thiét bi khong
day 110A khéi dong lai thil tuc thiét 1ap hoic giai phéng SCell cho SCell thir nhat 150A
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sau khi nhan ting thong bao thiét 13p hodc giai phong SCell cho viéc thiét 1ap hodc giai
phéng cac SCell bb sung, nhur SCell 150B.

Trong vi du bét ky trong s6 cac vi du néu trén dé 13 thich tmg hodc thay dbi tha
tuc dé dép tmg cac yéu ciu thtr hai dugc x4c dinh tir trudc, thiét bi khong day 110A ¢
thé phai luu c4c tin hiéu thu dugc tir SCell thir nhit 150A trong subt cac gian doan do
viée thiét 1ap hoic giai phong cac SCell khac nhurr SCell 150B. Véi muc dich thiét lap
hoic giai phong ctia SCell thit nhit 150A, thiét bi khong day 110A c6 thé tai sir dung cac
tin hidu cii hodc st dung chi cac tin hidu méi tir SCell thir nhit 150A sau gian doan. Vi
du trong mét sb truong hop, thiét bi khong diy 110A c6 thé két hop cac tin hiéu cii va
m&i sau cic gidn doan (tirc 13 cac vi du trong céc biéu dién 6-10). Trong trudng hop nay,
thiét bi khong day 110A c6 thé phai luu cac tin hidu trude d6 tac dong 1én bd nhé. Nhung
trong trudng hop ciia cac biéu dién (11-12), thiét bi khong day 110A c6 thé loai bo cac
tin hiéu cii thu duge trude timg gian doan va chi st dung cac phdn md&i nhét sau cac gian
doan. Trong truong hop ndy, thiét bi khéng day 110A khong phai luu céc tin hidu trudc

do, tlrc 1a céc tin hi¢u dugc thu trude gian doan.

Theo cac phuong 4n thuc hién cuy thé, thiét bj khéng day 110A-C c6 thé van hanh
nhu 13 thiét bj 40 ndi mang may tinh. Fig.3 14 gian d6 khdi minh hoa thiét bj khong day
13m vi du v&n hanh nhu 13 thiét bj 40 ndi mang may tinh 300. Nhu duge md ta, thiét bi
40 300 gbm it nhit mot mddun nhan thir nhat 310, mddun khai tao 320, modun nhan thir
hai 330, va modun bién ddi 340. Modun nhén tht nhét 330 duoc dinh ciu hinh dé thuc
hién it nh4t m6t phan ciia cac chirc ning nhén cia thiét bi khéng day 110, nhu duoc méb
t4 & day. Vi dy, mddun nhan thir nhit c6 thé nhan théng bao thir nhit yéu cau kich hoat
hoéc: 1am bt hoat ctia SCell thir nhit 150A cho bd phan mang thir nhét.

Modun khéi tao 320 ¢6 thé dugc dinh ciu hinh dé thye hién céc thao tac cia thuéts
bi 40 300 dé khéi tao thu tuc thir nhat dé kich hoat hogic 1am bit hoat SCell thir nhat
150A, nhu duge mé ta & ddy. Theo cac phuong an thuc hién cu thé, thiét bi khéng day
110A c¢6 thé c¢6 chu ky tré thir nhat (Tactivate basic) ma nim trong d6 thiét bi khong day
110A 12 dé hoan thanh thu tuc thir nhét.
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Mo6dun nhén thir hai 330 ¢6 thé dugc dinh cdu hinh d& nhan thong béo thir hai trong
khi thyc hién thi tuc thi nhit dé kich hoat hogc lam bit hoat SCell thir nhét 150A. Theo
cac phuong 4n thuc hién cu thé, vi du, thong bao thit hai c6 thé yéu cdu dé kich hoat,
lam bét hoat, dinh cu hinh hoic khtr ciu hinh SCell tht hai 150B cho bd phin mang
thir hai.

Moédun bién ddi 340 ¢6 thé dugc dinh cAu hinh dé bién ddi tha tuc tht nhét dé dap
ung lai véi thong bao thir hai dé kich hoat, 1am bét hoat, dinh cAu hinh hodc khir chu
hinh SCell thir hai 150B. Theo c4c phuong 4n thyc hién cu thé, viéc bién ddi thi tyuc thir
nhét c6 thé bao gém viéc thay thé chu ky tr& thir nhét béng chu ky tré thtr hai (Tactivate_tota)
ma ndm trong d6 thiét bi khong day 110A 14 d& hoan thanh thu tuc thi nhit d& kich hoat
hoic 1am bat hoat Scell thit nhat 150A. Theo céc phuong 4n thuc hién cu thé, chu ky tré
thir hai (Tactivate_total) €6 thé 16n hon chu ky tr8 thir nhit (Tactivate basic).

Fig.4 12 Ivu d6 minh hoa phwong phép 1am vi du dé kich hoat va 1am bt hoat nhiéu
SCell 150A-B nhd thiét bi khong day 110A-C va/hodc nhd thibt bi 4o nbi mang may
tinh 300, theo cac phuong 4n thuc hién cu thé. Phurong phap bét dau tai budc 410 khi
thiét bj khong ddy nhén thong béo thu nhét yéu ciu kich hoat hodc 1am bt hoat cia
SCell thir nhit 150A cho bd phan mang tht nhit. Theo cac phuong 4n thyc hién cu thé
khéc nhau, thong bao thtr nhét ¢6 thé yéu ciu hodc ra 1énh thiét bi-kh(“)ng day 110A dé
thyc hién it nhat mot trong s6 cAu hinh cua SCell thtr nhit 15 0A, viéc bd sung cua SCell
thtr nhat 150A, viéc khir cAu hinh ciia SCell thir nhét 150A, viéc giai phéng ciia SCell
thir nhat 150A, viéc kich hoat ctia SCell thi nhat 150A, va viéc 1am bét hoat ctiia SCell
thir nhat 150A.

Theo céc phwong 4n thuc hién cu thé, théng bao thir nhit yéu ciu thiét bi khong
day 110A dé d3t cAu hinh hoic khir cdu hinh SCell thtr nhét 150A va thong bao thi nhét
dugc nhan boi thiét bi khong diy 110A thong qua viée tao tin hidu RRC. Theo céc
phuong 4n thue hién cu thé khac, thong béao tht nhét yéu cau thiét bi khong day 110A
dé kich hoat hogic 1am bt hoat SCell thir nhdt 150A va thong béo tht nhit dugc nhén
boi thiét bi khong déy 110A thong qua Iénh hoac viéc tao tin hiéu MAC CE.
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Phuong phép tiép tuc tai bude 420 khi, dép lai thong béao thir nhat, thiét bj khong
day 110A khéi tao thi tuc thir nhit dé kich hoat hozic 1am bit hoat SCell thir nhit 150A.
Thu tuc thir nhit c6 thé c¢6 chu ky tr& thir nhat (Tactivate basic) ma thiét bj khong day 110A
phai hoan thanh thd tuc thir nhét trong thdi gian d6. Vi du, khi mdt hodc nhidu yéu ciu
dugc x4c dinh truée duge dép ing, Tactivate basic 6 thé bing 24 khung phu. Khi mdt hoic
nhiéu yéu cdu dugc xdc dinh trudc khong duge dép (ng, Tactivate basic ¢O thé bing 34

khung phu.

Phuong phép tiép tuc tai budc 430 khi thong bao thir hai duge nhan yéu cau hoic
ra 1énh viéc kich hoat, 1am bét hoat, dinh c4u hinh hoic khir ciu hinh cta SCell thir hai
150B cho b phan mang thit hai trong sut qua trinh thiét bj khong day 110A dang thuc
hién thu tuc tht nhét. D4p lai thong bao thir hai dé kich hoat, 1am bt hoat, dinh cAu hinh
hotic khir cdu hinh SCell thir hai 150B), thiét bi khong day 110A c6 thé bién dbi thu tuc
thtr nhit tai budc 440 bang cach thay thé chu ky tr8 thir nhit (Tactivate_basic) bdng chu ky
tr& thit hai (Tactivate_totat) MA ndm trong d6 thiét bj khong day 110A 13 dé hoan thanh thu
tuc thtr nhét dé kich hoat hodc 1am bat hoat SCell thtr nhét 150A. Theo céc phuong an
thyc hién cu thé, chu ky tr& th@ hai (Tactivate orat) 12 16n hon chu ky tré thir nhit
(Tactivate_basic). Do d6, trong khi thiét bi khong ddy 110A nhén thong béo thir hai dé kich
hoat, 1am bét hoat, dinh c4u hinh hoc khir cAu hinh SCell thir hai 150A trong khi thiét
13p hodc giai phong SCell thir nhéat 150A, thiét bi khong day 110A duoc cho nhiéu thoi
gian hon dé thye hién thu tuc thiét 14p hodc giai phong.

Theo céc phirong 4n thuc hién cy thé, chu ky tré thir hai (Tactivate, total) it nht 12 ham
ctia s6 nguyén K 14 s6 14n thiét bi khong day duge yéu clu dé thyc hién viée kich hoat,
1am bét hoat, dinh c4u hinh hodc khtt cAu hinh cua SCell thir hai 150B trong khi thi tuc
thr nh4t dang dugc thuc hién dé kich hoat hozic 1am bat hoat SCell thir nht 150A. Theo
phuong 4n thyuc hién cu thé, chu ky tr8 thr hai (Tactivate_totar) ¢6 thé duoc biéu dién nhu 1a
tdng ciia chu ky tré thir nhat (Tactivate basic) va tri s6 K dwoc nhan véi 5.

Theo cac phuong 4n thyc hién cu thé, thiét bj khong day 110A c6 thé nhan thong
béo thir ba yéu cau kich hoat, 1am bt hoat, dinh cAu hinh hodc khir c4u hinh cta SCell
thit ba trong khi thuc hién thi tuc thir nht. Theo phwong 4n thuc hién cu thé, timg thong
bao hoic 1énh c6 thé dugc nhén tir nut mang khéc. Vi dy, thong bio thtr nhét c6 thé duoc
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nhan tir nit mang thi nhat 115A. Tuy nhién, théng bao thtr hai ¢6 thé duge nhan tir nit
mang thtr hai 115B va thong béo thir ba c6 thé dugc nhan tir nut mang thitr ba 115C.
Theo mét sb phuwong 4n thye hién, céc nit mang thir nhét, thir hai va thit ba 115A-C ¢6
thé cung dugce dinh vi tai cing mdt vi tri hodc c6 thé & trong cung mdt nit mang. Theo
phuong 4n thuc hién cu thé, vi du, cic nit thi nhit, thir hai va thi ba c¢6 thé dugc nhan
tir nlit mang th nhdt 115A. Ngoai ra, it nhit mot trong sb cac thong bao thir nhit, thir
hai va thit ba c6 thé dugc nhén trén PCell 140A.

Theo céc phuong én thuc hién cu thé, nit mang vé tuyén nhu nit mang 115A ¢6
thé dugc l1am thich tng @& thiét 1ap hoic giai phéng SCell (cac SCell). Fig.5 1a gian dd
khéi minh hoa céc phuong 4n thuc hién cu thé cia nat mang vo tuyén 115A-C. Céc vi
du vé nut mang vO tuyén 115A-C bao g?)m eNodeB, nit B, tram co sd, diém truy cap
khong day (vi du, diém truy cap Wi-Fi), nut cong suét thap, tram truyén nhan co s& (base
transceiver station - BTS), cac diém truyén, cac nut truyén, bd phan RF tir xa (remote
RF unit - RRU), dau v tuyén tir xa (remote radio head - RRH), v.v.. Nt mang vo tuyén
115A-C c6 thé duoc trién khai thong qua mang 100 theo cach trién khai ddng nhét, cach
trién khai khéng ddng nhét, hodc cch trién khai hdn hop. Cach trién khai ddng nhét néi
chung 12 c6 thé mé ta cach trién khai thuc hién bing loai nit mang v tuyén giéng nhau
(hodc tuwong tu) 115A-C va/hodc vung bao phu tuong tu va céc kich thude & va cic
khoédng c4ch lién dia diém. Cach trién khai khéng ddng nhét n6i chung 12 c6 thé mo ta
c4c céch trién khai bang cach st dung nhiéu loai niit mang vo tuyén 115A-C c6 cac kich
thuéc & khac nhau, cac cong suét truyén, cic kha ning, va cac khoang cach lién dia
diém. Vi dy, c4ch trién khai ddng nhét c6 thé bao gdm nhidu nat cong suét thip dugc
dat khip bd cuc 6 macrd. Céc cach trién khai hdn hop ¢6 thé bao gdm hdn hop cac phin

ddng nhét va cac phin khong ddng nhét.

Céac nut mang vo tuyén 115A-C c6 thé bao gém mdt hodc nhidu bd truyén nhén
510, bo xtt Iy 520, bd nhé 530 va giao dién mang 540. Theo mét s phuong an, bd truyén
nhan 510 tao diéu kién thuan tién cho viéc truyén céc tin hidu khong day dén va tiép
nhan céc tin hi¢u khéng déy tir thiét bi khéng day 510 (vi du, qua anten), bd xir Iy 520
thue hién céac 1énh dé tao ra mot sb hodc toan bd chirc ndng duge mo ta & trén nhu dugce

d8& xut béi nat mang vO tuyén 115A-C, b nhé 530 lIuu trit cac 1€nh duogce thuc hién boi
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bd xt ly 520, va giao dién mang 540 truyén cac tin hiéu dén cac bd phén mang nén,
chéng han nhu céng mang, bd chuyén, b dinh tuyén, mang Internet, mang dién thoai
chuyén duge cong cong (public switched telephone network - PSTN), mang 16i g6i 130,

cac b dicu khién mang vd tuyén 120, v.v..

B xtt Iy 520 c6 thé chira t& hop thich hop bat ki ctia phn cimg va phin mém
duoc 4p dung trong mot hodic nhidu mdédun dé thuc thi céc 1énh va thao tac trén dit lidu
dé thuc hién mot sb hodc tit ca cac chire ndng dugc md td & trén cia nit mang vo tuyén
115A-C. Theo mdt s6 phuong 4n thuc hién, bd xtt Iy 520 c6 thé chira, vi du, mdt hoic
nhiéu may tinh, mot hodc nhidu bo xir Iy trung tdm (central processing unit - CPU), mdt

hodc nhiéu céc bd vi xir Iy, mdt hodc nhiéu tng dung, va/hoidc logic khac.

B0 nh¢ 530 noéi chung 1a van hanh dugc d8 lwu trit cac 1énh, chéng han nhu chuong
trinh m4y tinh, phin mém, (mg dung bao gdm mét hoic nhidu phép toan 1dgic, cac quy
luét, cac thudt toan, mé, cic bang, v.v.. Va/hodc cic 1énh khac c6 kha ning duoc thuc
hién béi b xit Iy. Cac vi du vé bd nhd 530 bao gdbm bd nhé méy tinh (vi du, bd nhé truy
cip ngiu nhién (RAM) hoc bd nhé chi doc (ROM)), méi trudng lwu trix 16n (vi du, dia
cirng), moi truong luu trit loai bdé dugc (vi du, dia compact (compact disk - CD) hodc
dia video k¥ thuat s6 (digital video disk - DVD)), va/hoic céc thiét bi nhé kha bién hoic
bat kha bién, phi chuyén tiép doc duoc bing may tinh va/hoic thuc hién dugc bing may
tinh khac bat ky c6 thé lvu trir thong tin.

Theo mdt s6 phuong 4n, giao dién mang 540 dugc ghép mot cach truyén théng voi
bd xir Iy 520 va c6 thé dé cap dén thiét bi thich hop bit ky van hanh dugc dé tiép nhan
thong tin ¢iu vao cho nit mang vo tuyén 115, giri thong tin ddu ra tir nat mang vo tuyén
115, thuc hién viéc xtr Iy thich hop thong tin dau vao hodc thong tin dau ra hodc ca hai
thong tin, truyén théng véi cc thiét bj khac, hodic két hop bét ky cta thiét bi trude. Giao
dién mang 540 c6 thé bao gdbm phén cting thich hop (vi dy, cbng, modem, thé giao dién
mang, v.v..) va phan mém, bao gdm c4c kha ning chuyén ddi giao thirc va xir Iy dit liéu,

dé truyén thong qua mang.

Céc phuong an khac vé nat mang v0 tuyén 115A-C c6 thé bao gém cac b phan

c4u thanh bd sung ngoai cic bd phan dugc thé hién trén Fig.5 c6 thé chiu trach nhiém
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dé tao ra cac khia canh nhit dinh v& chuc nang ciia nit mang vo tuyén, bao gdm chirc
ning bat ky dugc mé ta & trén va/hodc chirc ning bd sung bat ky (bao gdm chirc ning
bét ky can thiét dé hd tro giai phap duge mo ta & trén). Nhiéu loai nit mang vo tuyén
khac nhau c6 thé bao gdm céc bd phén c6 ciing phin cimg vat 1y nhung duoc tao két ciu
(vi du, qua viéc 1ap trinh) dé hd trg cac cdng nghé truy cap vo tuyén khac nhau, hodc cé

thé biéu thi mot phin hoic toan bd bd phan chu thanh vat 1y khac nhau.

Ngoai ra, theo mdt sé phwong 4n, thuét ngit chung, “ntit mang vo tuyén” hodc “ntt
mang (nit NW)” don gian, co thé dugc sir dung. Céac thuit nglt ndy co thé dé cap dén
loai niit mang bat ky ma c6 thé bao gdm tram co s, tram co s& v6 tuyén, tram b truyén
nhén co s&, bd didu khién tram co s&, bd diéu khién mang, Nut B cai tién (evolved Node
B - eNB), nit B, RNC, ntt role, nat dinh vi, E-SMLC, may chi vi tri, b lap lai, diém
truy cap, diém truy c4p v tuyén, bd phan v tuyén didu khién tir xa (remote radio unit
- RRU), d4u vo tuyén diéu khién tir xa (remote radio head - RRH), ntit v6 tuyén séng vo
tuyén da tiéu chuin (multi-standard radio - MSR) chéng han nhu c4c nit MSR BS trong
hé thdng phén tan (distributed anten system - DAS), nut ty t6 chirc (Self Organizing
Node - SON), van hanh va gidm st (Operational & Maintenance - O&M), hé théng trg
giup vén hanh (Operational Support System - OSS), nat MDT, nit mang 16i, MME v.v..

Theo céac phuong an thuc hién cu thé, thiét bi khong day 115A-C c6 thé van hanh
nhur 12 thiét bi 40 ndi mang may tinh. Fig.6 13 gian d6 khdi minh hoa niit mang 1am vi
du van hanh nhu 13 thiét bj 40 nbi mang may tinh 600. Nhu dugce mé ta, thiét bj 40 600
chira it nhit mot moédun x4c dinh thir nhat 610, mddun x4c dinh thi hai 620, va mddun
1am tré€ 640. Mddun x4c dinh thi nht 610 c¢6 thé duge dinh cdu hinh dé x4c dinh ring
thiét bi khéng ddy 110A da nhén thong bio thtr nhét yéu cau thiét bj khong day 110A
dé kich hoat hodc 1am bét hoat SCell thir nhit 150A cho bd phin mang thi nhét;

M6dun xé4c dinh thir hai 620 c¢6 thé dugc dinh cAu hinh dé x4c dinh chu ky tré
(Tactivate_basic) MA nam trong d6 thiét bj khong day 110A 13 dé hoan thanh thi tuc thir nhét.
Vi dy, chu k¥ tr& (Tactivate basic) ¢6 thé 13 lugng thoi gian ma trong d6 thiét bi khong day
110A phai kich hoat hodc 1am bt hoat SCell thi nhat 150A.
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Moddun 1am tr& 630 c6 thé dugce dinh ciu hinh dé 1am tr& viéc giri thong béo thir
hai yéu cau viéc kich hoat, lam bét hoat, dinh cAu hinh hodc khir cdu hinh cia SCell thir
hai 150B. Theo c4c phuong 4n thuc hién cu thé, thong bao thi hai c6 thé dugc 1am tré

béi lwong thoi gian 13 ham cta chu ky tré (Tactivate basic)-

Fig.7 14 Iwu d6 minh hoa phuong phéap lam vi du dé thyc hién viéc kich hoat hodic
1am bét hoat ctia nhiéu 6 thtr cAp 150A-B boi nut mang 115A-C va/hoic thiét bi 4o ndi
mang may tinh 600, theo cc phuong 4n thue hién cu thé. Theo céc phuong 4n thyc hién
cu thé, ntit mang 115A c¢6 thé du dinh gt thong bao thiét 14p hodic giai phong SCell
hotc 1énh t6i thiét bi khong day 110A yéu cu thiét bj khéng day 110A dé thiét 1ap hodc
giai phong mdt hodic nhiéu SCell 150A-B. Tuy nhién, nit mang 115A c6 thé 1am tré viéc
giri yéu ciu du tinh néu thiét bj khong day 110A vira thiét 14p hodc giai phong SCell
150A-B khéc. Do d6, ntit mang 115A ¢6 thé quyét dinh xem liéu c6 giri 1énh thiét 1ap
hoic giai phéng cho SCell thir hai 150B t6i thiét bi khong day 110A dua trén quyét dinh
rang thiét bi khong day 110A dang thuc hién hodc mong doi dé thuc hién hodc da dugc
yéu cau dé thuc hién viéc thiét 1ap hoic giai phong ctia SCell thir nhit 150A.

Phuong phap bét dau tai bude 710 véi xac dinh ring thiét bi khéng day 110A da
nhén thong béo thir nhit yéu ciu thiét bj khéng day 110A dé kich hoat hodc 1am bat hoat
SCell thtr nhét 150A cho bd phan mang thu nhét. Theo cac phuong an thuc hién khac
nhau, thong béo thir nhét ¢6 thé chira yéu ciu cho thiét bj khong day 110A dé thuc hién
viéc hodc td hop viée bat ky trong sb cac viéc dinh ciu hinh, khir cAu hinh, giai phong,

kich hoat va 1am bt hoat SCell thit nhit 150A.

Theo céc phwrong 4n thue hién cu thé, bude xac dinh ring thiét bj khong day 110A
d3 nhén théng bao thir nhit c6 thé chira budc nhan chi thi tir mdt trong cic niit mang
115A-C ring thiét bj khong day 110A da duge yéu cau dé thuc hién hodc dang thuc hién
viéc thiét 14p hodic giai phong cia SCell thu nhét 150A. Vi du, chi thi c¢6 thé dugc nhan
tir nit mang tht nhét 115A dugc két hgp véi PCell 140A. Theo céch khac, chi thi ¢6 thé
dugc nhén tir nit mang thtr hai 115B duogc két hop vé6i SCell thu nhét 150A hoic nut
mang tht ba 115C dugce Két hop véi SCell thir hai 150B. Theo phuong an thuc hién cu
thé, trong d6 nut mang tht ba 115C vira giri 1énh cho viéc thiét 1ap hodc giai phong
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SCell, thong tin nay 14 c6 sin trong niit mang tht ba 115C va c6 thé dugc truy hdi tir bd
nhd cua nd.

Theo cac phirong an thuc hién khac, chi thi c6 thé dugc nhén tir thiét bj khong day
110A va c6 thé nhan dién ring thiét bi khong ddy 110A dang thyc hién hoic dwgc mong
doi dé thuc hién viéc thiét 14p hodc giai phong SCell ciia SCell thir nhit 150A. Chi thi
tir thiét bj khong day 110A c6 thé dugce nhin mot cach doc 14ap hodic ¢ thé duoc nhan

trong phan hdi lai véi yéu cau tdi thiét bi khong day 110A yéu ciu thong tin.

Theo céc phuong 4n thuc hién khéc nita, viéc x4c dinh béi ntit mang 115A ring
thiét bi khong dy 110A d& nhén thong bao thir nhat c6 thé dugc tao ra mét cach doc 1ap
béi nit mang 115A du ¢6 hay khéng c6 chi thi duge nhan ti thiét bj khong day 110A
hodc niit mang 115B-C khac. Vi du, nit mang 115A c6 thé xac dinh rang thiét bi khong
day 110A dang thyuc hién viéc thiét 14p hodc giai phong cta SCell thit nhat 150A khi
khong c6 x&c nhan hodc tin hi€¢u dugc dinh nghia trudc d6 hodc thong béo dugce nhan tir
thiét bi khong diy 110A chi thj ring viéc thiét 14p hoic giai phong cua SCell thir nhit
150A da dugc hoan thanh. Vi dy, trong phuong én thuc hién cu thé, bo dinh thoi trong
nit mang duge so sanh v&i ngudng hodic trang thai cia né duge kiém tra (tic 13 d3 bi
qué/chua bi qué) do UE d3 duoc yéu cau dé thiét 1ap hoic giai phong it nhit 1a SCell
thi nhat.

Tai budc 720, nlit mang 115A x4c dinh chu ky tr8 (Tactivate basic) ma thiét bi khong
day 110A 1a dé kich hoat, 1am bét hoat, dinh c4u hinh hodc khtr ciu hinh SCell thtr nhét
150A trong thoi gian d6. Nhu dugc mo ta & trén, chu k¥ tr& (Tactivate basic) 0 thé duge
x4c dinh dya trén thong tin dinh trude tirc 1 cac yéu cau duoc xac dinh tir trude duge

chi r0 trong ti€u chuan.

Tai budc 730, nlit mang 115A sau d6 c6 thé 1am tré viéc giri thong béo thi hai yéu
cau viéc kich hoat hozic 1am bat hoat ciia SCell thir hai 150B. Theo céc phu’(mg an thuc
hién khac nhau, théng bao thtr hai c6 thé duoc lam tré béi luong thoi gian 13 ham cla
chu ky tr& (Tactivate_basic). Theo phwong &n thuc hién cu thé, thong béo thit hai c6 thé dugc
1am tr& boi chu ky tré tdng (Tactivate total) 12 16n hon chu ky tr& (Tactivate_basic) boi lwgng

dinh truée. Viée xac dinh cta chu ky tré tong (Tactivate tota) VA chu Ky tré (Tactivate_basic) €0

-35-



25425

thé 1 dya trén quy tic dinh truée. Bing cach sit dung phuong phap ndy, nit mang c6
thé loai trir tinh hudng trong d6 viéc thiét 14p hodc giai phong ciia nhiéu hon hai SCell
s& chdng 14n mot phén hodc hoan toan theo thoi gian. Két qua cda viéc thiét 1ap hoic
giai phéng ctia nhidu hon hai SCell chdng 14n mot phin hodc toan bo theo thoi gian 13
d3 biét bdi cac yéu cdu dugc x4c dinh tir truée (xem phén trén). Do d6 phuong phép
trong nit mang dugc kich hoat dya trén cac yéu cau duge xac dinh tir trude ciia UE cho

viéc thiét 1ap hodc giai phéng SCell duogc boc 10 & trén.

Theo phuong an thuc hién khéc, nit mang 115A cé thé 1am tré viéc truyén cua
thong bao thit hai cho t6i khi nat mang 115A nhén chi thi ring SCell thir nhat 150A d4
dugc thiét 14p hodc duge giai phong. Nhu duge mé ta & trén, chi thi cé thé duoc nhan tir
thiét bi khong ddy 110A hodc tir nat mang 115B-C khdac. Chi thi tir thiét bi khong day
110A ciing c6 thé dwoc tao thanh tir c4c tin hiéu UL hop 18 (tirc 1a CQI v6i chi sé CQI
= khéc khong). Vi du, sau lugng thoi gian (T3) va/hodc sau khi nhén chi thi, nut mang
115A c6 thé giri théng bao thir hai t6i thiét bi khong day 110A. Cac vi du ciia T3 bao
gbém nhung khéng giéi han 6:

e T3=T2

e T3 =T2+ o; trong d6 o 12 phin du chiu trach nhiém cho viéc khdng hoan hao
va tré.

Theo phuong 4n thuc hién cu thé, phwong phép ciing c6 thé chira budce xac dinh
ring thiét bi khong day 110A da nhan thong bao thir ba yéu cau thiét bj khong day 110A
dé kich hoat hodc 1am bt hoat SCell thir ba. Phuong phép ciing c6 thé bao gdbm budc
xé4c dinh chu ky tr& tdng (Tactivate_totat) M ndm trong d6 thiét bi khong day 110A 1a dé
hoan thanh viéc kich hoat, lam bit hoat, dinh cdu hinh hodc khir cdu hinh SCell thir
bal50C. Chu ky tr8 tdng (Tactivate total) dé kich hoat hodc 1am bét hoat SCell thit ba c6 thé
160 hon chu ky tr& (Tactivate basic) d€ kich hoat hozc 1am bat hoat SCell thir hai 150B. Theo
cac phuong an thuc hién cu thé, td hop ciia cac niit mang thir nhét, thi hai, thi ba va tha
tu c6 thé khac nhau. Cac niit mang 115A-C cb thé ndm trén céc vi tri khac nhau hoic

céc dia diém khéc nhau hofic mét hodc nhiéu nit mang 115A-C c6 thé & tai cing mt vi
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tri hoic dja diém. C4c nat mang 115A-C c6 thé 13 cac nit mang khéc nhau v& mit logic

ma van cung nam trén mot vi tri hodc trong cing mdt nit mang.

Fig.8 1a gian d6 khéi minh hoa céc phuong 4n thuc hién cu thé ciia bd diéu khién
mang vo tuyén 120 hodc niit mang 15i 130. C4c vi du ctia cac niit mang c6 thé bao gdm
trung tdm chuyén mach di déng (mobile switching center - MSC), niit tro gitip GPRS
phuc vu (serving GPRS support node - SGSN), thuc thé quan 1y tinh di d6ng (mobility
management entity - MME), bd diéu khién mang v6 tuyén (Radio network controller -
RNC), bd diéu khién tram co s& (base station controller - BSC), va dang nhu véy. Nt
mang chira bd xir Iy 820, bd nhd 830, va giao dién mang 840. Theo mdt sb phuong an
thyuc hién, bd xr Iy 820 thyc thi cac 1énh dé tao ra mot sb hodc tit ca cac chirc nang dugc
mo ta & trén nhu khi dugce tao ra bai nut mang, bd nhé 830 luu cac Iénh duge thuc thi
b&i bd xir Iy 820, va giao dién mang 840 lién lac c4c tin hiéu téi nit thich hop, nhu cong,
b6 chuyén mach, bd dinh tuyén, Internet, mang dién thoai duoc chuyén mach cong cdng
(Public Switched Telephone Network - PSTN), cac nut mang vo tuyén 115, cac b didu

khién mang v6 tuyén 120, cac nit mang 15i 130, v.v.

Bo xtt 1y 820 c6 thé bao gdm sy két hop thich hop bat ky gdm phén cting va phén
mém 4p dung trong mot hodc nhiéu mbdun dé thyc hién céc 1énh va thao tac dit licu dé
thue hién mot sb hodc toan bd cac chic ning duge mo ta cia niat mang. Theo mot s6
phuong an, bd xur ly 820 c6 thé bao gbm, vi du, mot hoic nhiéu may vi tinh, mdt hozic
nhiéu bd xir ly trung tdm (CPU), mot hodc nhiéu bd vi xtr ly, mdt hodc nhiéu Uing dung,
va/hodc 16gic khéc.

B0 nhé 830 néi chung 14 van hanh dugc dé luu trit cAc 1énh, chéng han nhu chuong
trinh méy tinh, phin mém, tng dung bao gdm mét hoic nhidu phép toan 1ogic, cac quy
tic, cac thult toan, mi, cac bang, v.v.. va/hodc cac 1énh khac cd kha ning dugce thyuc
hién béi bd xir ly. Cac vidu vé& bd nhé 630 bao gém bd nhé may tinh (vi dy, b nhé truy
cap ngiu nhién (RAM) hoéc bd nhé chi doc (ROM)), mdi trudng luu trit 16n (vi dy, dia
cing), moi trudng luu trit loai bé duge (vi du, dia compact (compact disk - CD) hodc
dia video k¥ thuat sb (digital video disk - DVD)), va/hoic c4c thiét bi nhé kha bién hodc
bét kha bién, phi chuyén tiép doc duoc bang may tinh va/hoic thuc hién duge bang may

tinh khac bét ky c6 thé luu tri théng tin.
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Theo mdt sé phuong 4n, giao dién mang 840 dwoc ghép theo cach truyén thong
dugc véi bd xir Iy 820 va c6 thé dé cap dén thiét bi thich hop bit ky van hanh dugc dé
tiép nhén thong tin diu vao cho nlit mang, giri thong tin dAu ra tir nit mang, thuc hién
viée xir Iy thich hop thong tin diu vao hodc thong tin diu ra hoic ca hai thong tin, truyén
thdng vai cac thiét bi khac, hoic két hop bét ky cua céac phf?m trén. Giao dién mang 840
¢6 thé bao gdbm phén cimg thich hop (vi du, cdng, modem, thé giao dién mang, v.v..) va
phan mém, bao gdm c4c kha ning chuyén dbi giao thirc va xir Iy dit liéu, dé truyén thong

qua mang.

Céc phuong 4n khac v& niit mang c6 thé bao gdm cac bd phan ciu thanh bd sung
ngoai cac bd phan dugc thé hién trén Fig.8 c¢6 thé chju trach nhiém dé tao ra cac khia
canh nhéit dinh vé chirc ning ciia nat mang, bao gdm chirc ning bét ky dwgc mé ta & trén
va/hoic chirc ning bd sung bt ky (bao gdm chirc ning bat ky can thiét dé hd trg giai

phép dugc mo ta & trén).

Mot s6 phuong an thuc hién ciia phin boc 16 nay c6 thé tao ra mot hoidc nhiéu vu
diém k¥ thuét. Vi du, theo cic phuong &n thuc hi€n cu thé, cac k¥ thuat dugc st dung
c6 thé cho phép thiét bi khong day (tic 1a thiét bi nguoi sir dung) kich hoat hodc 1am bat
hoat SCell mdt cach chinh xac trong khi dugc yéu cAu dé kich hoat, 1am bt hoat, dinh
cAu hinh hoic khir ciu hinh mét hoic nhidu SCell bd sung. Mot uu diém k¥ thuét khac
c6 thé 1a viée cac k§ thuit c6 thé cho phép nut mang nhan biét vé hiu qua hoat dong
ctia thiét bj ngudi sir dung (tirc 13 thoi gian dé thuc hién viéc thiét 1ap hodc giai phong
SCell) khi thiét bi ngudi st dung thuce hién viée thiét 14p hodc giai phong ciia nhiéu hon
mot SCell trong sudt, it nhit 12 thoi gian chdng 14n mdt phan. Mot wu diém k¥ thuat khac
nira c6 thé 13 cac k§ thust ddm bao ring hanh vi cia thiét bi ngudi sit dung duge xac
dinh t&t hoic théng nhét tham chi néu thiét bi nguoi st dung dugc yéu cau dé thiét 1ap
hodc giai phong nhidu SCell trong subt thoi gian chéng 14n mot phan. Mot wu diém k¥
thuét khac nita c6 thé 1a vi€c niut mang khong phai dgi viéc hoan thanh viéce thiét 1ap
hoiic giai phong SCell cho mdt SCell dé thiét 1ap hoiic giai phéng SCell khac. Nghia 12,
nit mang co thé yéu ciu mdt cach doc lap thiét bi nguoi st dung dé thuc hién viéc thiét

14p hoic giai phéng SCell cho nhiéu hon mét SCell.
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Mot s6 phuong an thye hién ¢6 thé ¢6 191 tir mot s, khdng, hodc tat ca cic uu diém
néu trén. Cac uu diém k¥ thuét khac s& dé dang xuat hién v6i ngudi ¢ hiéu bict trung

binh v& linh vuc nay.

Céc bién ddi, bd sung hodc bd qua c6 thé duge thyc hién cho cac phuong phap,
cac hé thdng va cac thiét bj dugce boc 16 & ddy ma khong tach khoi pham vi bao hd ciia
sang ché. Vi du, cic phuong phap c6 thé chira nhidu hon, it hon hogc chira cac budc
khéc, c¢6 thé dugc thuc hién theo thi tu thich hop bét ky. Theo mét vi du khac, cac thanh
ph?ln cua hé théng va thiét bi c6 thé dugc tich hop hodc dugc tach biét. Ngoai ra, cac
viéc van hanh ctia hé théng hodc thiét bi c6 thé dugc thuc hién béi nhiu hon, it hon
hodc béi cac thanh phén khéc. Hon nita, cac viéc van hanh cia cic hé théng va thiét bi
c6 thé dugc thuc hién sit dung logic thich hop bt ky bao gdm phin mém, phan cting,
va/hodc logic khac. Nhu duogc st dung trong tai liéu nay, “mdi” dé cép t6i timg thanh

phén clia bd hoic timg thanh phan ciia nhém con ctia bd.

Vi duy, theo mdt ap dung lam vi du theo mot phuong an thuc hién cu thé, séng ché
d& xult phuong phap kich hoat va 1am bét hoat nhiéu 6 thir cAp 150A-B nho thiét bi
khong day 110A st dung vi€c tich tu by phén mang dé nhan céc tin hiéu tir nhiéu bod
phan mang trong 6 so cip (PCell) 140A va nhiéu 6 thit cAp (cac SCell) 150A-C. Thong
bao thir nhét yéu cdu kich hoat hodc 1am bét hoat ctia 6 thir cAp thir nhit (SCell thir nhit)
(150A) cho bd phén mang thir nhit dugc nhan. Dé d4p tng lai véi thong bdo thi nhét,
thit tuc thir nhit dugc khéi tao dé kich hoat hogc 1am bat hoat SCell thtr nhat 150A. Thiét
bi khong day 110A c6 chu ki tr& thtr nhit (Tactivate basic) & hoan thanh thu tuc th& nhét
trong thoi gian d6. Trong khi thuc hién thu tuc thir nhét dé kich hoat hodc lam bt hoat
SCell thu nhét 150A, thong bao thir hai d& kich hoat, 1am bét hoat, dinh cAu hinh hozic
khir cAu hinh SCell thir hai 150B cho bd phan mang thit hai dugc nhan. Dép lai viéc
nhdn thong bao thir hai dé kich hoat, 1am bat hoat, dinh cAu hinh hogc khtt cdu hinh
SCell tht hai 150B, thu tuc thit nhit dugc bién ddi bing cach thay thé chu ky tré thi
nhét bing chu k¥ tr8 thir hai (Tactivate_totat) d& hodn thanh thd tuc thir nhit dé kich hoat
hodc 1am bét hoat SCell thir nhat 150A trong thoi gian d6. Chu ky tré tht hai (Tactivate total)
13 16n hon chu k¥ tr& thir nhét (Tactivate basic)-
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Theo viéc ap dung 1am vi du khéc, theo mot phuong &n thuc hién cu thé, sang ché
dé xuét thiét bi khong day 110A st dung viée tich tu bd phan mang dé nhan céc tin hidu
tir nhiéu bd phan mang trong 6 so cip (Pcell) 140A va nhidu 6 thir cip (cac SCell) 150A-
B chira bd nhé 230 chira cac 1énh c6 thé thyc thi duge; va mot hodc nhidu bd xir ly 220
lién lac v6i bd nhé 230. Mot hodc nhidu bd xir Iy 220 14 ¢6 thé van hanh dugc dé thuc
thi cac 1énh dé 1am cho thiét bj khong diy 110A nhan thong bao thir nhét yéu cau kich
hoat hodc 1am bt hoat ctia 6 thir cip thir nhét (SCell thir nhit) 150A cho bd phan mang
thi nhit. D& dap ung lai v6i thong béo thir nhét, thu tuc thir nhit dugc khéi tao dé kich
hoat hoc 1am bét hoat SCell thir nh4t 150A. Thiét bj khong day 110A c¢6 chu ky tré thir
nhat (Tactivate_basic) d€ hoan thanh thd tuc thir nhét trong thoi gian d6. Trong khi thuc hién
thu tuc thir nhit dé kich hoat hoic 1am bat hoat SCell thir nhit 150A, yéu cau thi hai dé
kich hoat, 1am bt hoat, dinh cAu hinh hozc khir cAu hinh SCell th& hai 150B cho bd
phén mang thir hai s€ duwgc nhan. Dép lai viéc nhan thdng bao thir hai dé kich hoat, 1am
bét hoat, dinh cAu hinh hogic khir cAu hinh SCell thir hai 150B, thu tuc thir nhit dugc
bién d6i bing céach thay thé chu ky tr& thir nhét bing chu ky tr8 thir hai (Tactivate totar) dé
hoan thanh thu tuc tht nhit dé kich hoat hodc 1am bt hoat SCell thir nhét 150A trong
thoi gian d6. Chu ky tré thr hai (Tactivate totat) 12 16n hon chu ky tré thir nhat (Tactivate_basic)-

Theo mdt tng dung 1am vi du khac theo mdt phuong én thyc hién cu thé, sang ché
dé xuét phuong phép trong nit mang thir nhit 115A phuc vu thiét bi khong day 110A
dang str dung viéc tich tu bd phan mang dé nhén céc tin hiéu tir nhiéu bd phan mang
trong 6 so cip (Pcell) 140A va nhidu 6 thi cp (céc SCell) 150A-B chira budc xAc dinh,
béi nut mang thir nhit 115A, ring thiét bi khong day 110A da nhén thong bao thir nhit
yéu céu thiét bi khong ddy 110A dé kich hoat hodc 1am bit hoat SCell thir nhét 150A
cho bd phan mang thtt nhét. Chu ki tr& (Tactivate basic) ma thiét bi khong day 110A 1a &
kich hoat hodic 1am bét hoat SCell thir nhit 150A trong thoi gian d6 dugc xac dinh bédi
nat mang thir nhat 115A. Nut mang tht nhit 115A 1am tré viéc glri thong bao thit hai
yéu cau viéc kich hoat, 1am bét hoat, dinh cAu hinh hoic khir ciu hinh ctia SCell th hai

150A. Thong bao thir hai dugc 1am tré lugng thoi gian 13 ham ciia chu ky tré.

Theo tng dung lam vi du khac theo mét phuong an thuc hién cu thé, sang ché dé

xuét nit mang thir nhit 115A phuc vu thiét bi khéng ddy 110A st dung viéc tich tu bd
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phan mang dé nhan céc tin hiéu tir nhiéu b phan mang trong 6 so cip (Pcell) 140A va
nhiéu 6 thtr c4p (cac SCell) 150A-B chira bd nhé 530 chira céc 1énh c6 thé thuc thi dwoc
va mot hodc nhidu bd xir Iy 520 lién lac véi bd nhé 530. Mot hodic nhiéu bd xtt ly 520
c6 thé van hanh dugc dé thuc thi cac 1énh dé 1am cho nit mang thir nhét 115A x4c dinh
ring thiét bi khong diy 110A d3 nhén thong béo thir nhét yéu ciu thiét bi khong day
110A dé kich hoat hodc 1am bét hoat SCell thit nhit 150A cho b0 phén mang thir nhét.
Chu ky tr& (Tactivate_basic) ma ndm trong d6 thiét bi khong day 110A 1a dé kich hoat hozic
lam bét hoat SCell thir nhit 150A dugc x4c dinh. Viéc gui cda thong bao thir hai yéu
ciu viéc kich hoat, 1am bit hoat, dinh cAu hinh hosc khir ciu hinh ctia SCell thir hai
150B s& dugc 1am tré. Thong béo th hai dugc 1am tré lwgng thoi gian 13 ham ciia chu
ky tré.

Theo tng dung 1am vi du khac, thiét bi khong day c6 thé van hanh nhu 14 thiét bi
40 ndi mang may tinh. Theo mot phuong 4n thyc hién cu thé, thiét bi 300 c6 thé chia
modun nhan thtr nhit 310 duoc dinh ciu hinh dé nhan théng bao thir nhit yéu cau kich
hoat hozic 1am bét hoat ctia 6 thir cAp thir nhét (SCell thir nhit) 150A cho bd phan mang
thir nh4t. Modun khéi tao 320 dugc dinh cAu hinh @& khéi tao thii tuc thir nhét dé kich
hoat hoic 1am bét hoat SCell thit nhit 150A dé dép lai thong bao thir nhét. Thiét bj 300
c¢6 chu ky tré thir nhit (Tactivate basic) @& hoan thanh thi tuc thir nht trong thoi gian do.
Mo6dun nhan thét hai 330 dugc dinh c4u hinh dé nhan thong bao thir hai dé kich hoat,
lam bét hoat, dinh cAu hinh hodc khir cAu hinh SCell thir hai 150B cho bd phan mang
thir hai trong khi thyc hién thu tuc thir nhét dé kich hoat hodc 1am bét hoat SCell thr
nhit 150A. Modun bién dbi 340 dugc dinh cdu hinh dé bién dbi thi tuc thir nhat dép lai
viéc nhan thong béo thir hai dé kich hoat, 1am bét hoat, dinh c4u hinh hodic khtt ciu hinh
SCell thtr hai 150B. Viéc bién dbi thu tuc thir nhét c6 thé chira viéc thay thé chu ky tré
thir nhit v6i chu ky tr& thit hai (Tactivate tota) d& hoan thanh thi tyc thir nhét & kich hoat
hoic 1am bt hoat SCell tht nhat 150A trong thdi gian d6. Chu ky tré thit hai (Tactivate _total)
13 16n hon chu ky tr& thtr nhat (Tactivate_basic)-

Theo ng dung 1am vi du khéc, nit mang c6 thé van hanh nhu 12 thiét bi a0 nbi
mang mady tinh. Theo mdt phwong an thuc hién cu thé, sang ché dé xuét thiét bi 600 chira

mddun x4c dinh tht nhat 610 duge dinh cAu hinh dé x4ac dinh réng thiét bi khong day
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110A d3 nhan thong bao thi nhit yéu cu thiét bi khong day 110A dé kich hoat hodc
1am bt hoat SCell thir nhit 150A cho bd phan mang thir nhat. Mddun x4c dinh thi hai
(620) dwoc dinh chu hinh dé xdc dinh chu ky tr8 (Tactivate_basic) ma thiét bi khong day
(110A) 1a d& kich hoat hodc 1am bét hoat SCell thir nhit (150A) trong thoi gian do.
Mbdun 1am tr 630 dugc dinh cAu hinh d& 1am tr8 viéc giri thong bao thir hai yéu cau
viéc kich hoat, 1am bét hoat, dinh cAu hinh hodc khir cAu hinh ctia SCell thit hai 150B.

Thong bao thir hai dwoc 1am tré lrong thoi gian 13 ham cta chu ky tré.

Theo tng dung lam vi du khac cho viéc kich hoat va lam bt hoat nhiéu SCell,
phuong phap c6 thé dugc thuc hién béi thiét bj ngudi sir dung duge phuc vu béi nit
mang thi nhét trén PCell. Néu thiét bi ngudi sir dung, nhu thiét bi khong diy 110A, c6
kha ning sir dung it nhét hai 6 phuc vu thir cap (cac SCell) 150A-B, nhu duge md ta &
trén, thi phwong phép c6 thé chira budc nhan thong béo thiét 1ap hozc giai phong SCell
thir nhét tir nit mang thir hai 115B @& thiét 1ap hodc giai phéng SCell thir nhit 150A.
SCell thir nhit 150A c6 thé duoc thiét 14p hodc duoc giai phong dua trén thong béo thiét
13p hodc giai phong SCell thur nhét nhan dugc. Viée xdc dinh c6 thé dugce tao ra dé xem
lidu thiét bj khong day 110A d4 nhan thong bao thiét 1ap hoic gidi phong SCell thit hai
tir nGt mang thir ba 115C hay chua dé thiét 1ap hoic giai phéng SCell thir hai 150B trong
khi thiét 1ap hodc giai phong SCell thir nhit 150A. Thii tuc thir nhit hodc thi tuc thi hai
¢6 thé duoc sir dung hodic duoc 1am tuong thich cho viéc thiét 1ap hoic giai phong SCell

tht nhit 150A dwa trén viéc xac dinh.

Tuy chon 13, thii tuc thir nhét c6 thé duge st dung néu thiét bi khong day 110A
kh(‘)ﬁg nhén dugc thong bao thiét 14p hodc giai phong SCell thit hai va thu tuc thit hai c6
thé duqc stt dung néu thiét bj khéng day 110A da nhan dugc thong béo thiét 1ap hoic
giai phong SCell thir hai. Theo phuong an thuc hién cu thé, tha tuc thir nhit ¢6 thé dugc
sir dung khi thiét bi khoéng day 110A dap tmg mdt hodc nhiéu céc yéu cau dau tién dugc
x4c dinh tir trude, va tha tuc tht hai c¢6 thé duoc st dung khi mot hoic nhiéu yéu cau
thit hai dugc xac dinh tir trude duge dap Gng. Theo phwong 4n thuc hién cu thé, thong
bao thiét 14p hodc giai phong SCell thit ba c6 thé duge nhan tir nit mang thi tu dé thiét
13p hodc giai phéng SCell thtr hai 150B trong khi thiét 1ap hozc giai phong SCell thir
nhét 150A. Theo phuong an thuc hién cu thé, cac nat mang thir nhét, thir hai, tht ba va
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thir tur ¢6 thé 13 gidng nhau hodc cing ndm trén ciing mot vi tri. Ty chon 13 cAc thong
béo thiét 1ap hoic giai phong SCell thir nhét, thir hai va thir ba c6 thé dugc nhan trén
PCell. Tity chon 13, thong bao thiét 14p hoic giai phéng SCell c6 thé chira yéu ciu cho
thiét bj khong day dé thuc hién mot hoic nhidu nhiém vu bit ky trong cac nhiém vu sau
day: cAu hinh SCell hoic bd sung SCell, khir cdu hinh SCell hogc giai phong SCell, kich
hdat cuia SCell, va 1am bét hoat cta SCell. Theo phuong an thyce hién cu thé, thong bao
chtra viéc ciu hinh hodc khtr cAu hinh SCell ¢6 thé dugc nhén béi thiét bj khong day
110A théng qua viéc tao tin hiéu RRC. Theo cach khac, thong bao chira viéce kich hoat
hodc 1am bét hoat ciia SCell ¢6 thé dugc nhan boi UE thdong qua 1énh hodc viéc tao tin

hiéu MAC CE.

Theo phuong 4n thuc hién cu thé, yéu cdu dugc xac dinh tir trudce thir nhét c6 thé
chira khoang thoi gian hoic tré thir nhat (T1) ma qua d6 viéc thiét 14p hoic giai phong
ctia SCell thir nhit 150A dugc thuc hién bai thiét bi khong day 110A st dung thi tuc
thr nhat. Thy chon 13, yéu ciu dugc x4c dinh tir trude thi hai c6 thé chira khoang thoi
gian hogc tr8 thir hai (T2) ma qua d6 viéc thiét 1ap hodc giai phong ctia SCell thir nhit
150A duoc thuc hién boi thiét bi khong ddy 110A. Theo phuong 4n thuc hién cu thé, T2
¢6 thé 16m hon T1. Ngoai ra, T2 c6 thé 12 ham cta T1, K*D va A trong d6 K 13 s 1dn
ma thiét bj khong day dugc yéu cdu dé thyc hién thiét 14p hodc giai phong it nhét 13
SCell thr hai 150B trong khi SCell thir nhat 150A dang thiét 1p hodc gidi phéng boi
thiét bi khong day 110A. D c6 thé 13 viée gian doan do viéc thiét 1ap hogic giai phong
cta it nhét 14 SCell thir hai v A c6 thé 12 phin du bd sung chju trach nhiém cho tit c4

vi¢c gian doan.

Theo tng dung 1am vi du khac, phuong phap c6 thé dugc thuc hién bsi niit mang
115A phuc vu thiét bi khong ddy 110A boi it nhét 12 PCell 140A. Phuong phap c6 thé
chtra bude xé4c dinh béi nut mang 115A ring thiét bi khong diy 110A dang thuc hién
hodc Cfﬁ duoc yéu cau dé thuc hién viéc thiét 1ap hodc giai phong ctia SCell thir nhét
150A. Thoi gian hoc tré thit nhét (Tactivate basic hodc T1) ma qua d6 thiét bj khong day
110A thué hién hogc dang thuc hién viée thiét 14p hoic giai phong cta SCell thi nhét

¢6 thé dugc x4c dinh. Nut mang 115A ¢ thé 1am tré viéc guri thong béo thiét 18p hodc
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giai phong SCell thir hai dé thiét 14p hodc giai phong SCell thir hai 150B t6i thiét bi
khong day 110A dua trén thoi gian hodic tré thir nhit (T1) da duoc x4c dinh.

Theo phuong an thuc hién cu thé, viée x4c dinh ring thiét bi khong day 110A dang
thuc hién hodc da dugc yéu clu dé thuc hién viéc thiét 13p hodc gidi phong cia SCell
thr nhit 150A c6 thé dua trén mot hodc nhiéu cta chi thi nhan duge tir nit mang tha
nhit 115A hoc tir nit mang tht hai 115B, chi thi tir thiét bj khong day 110A, va yéu
cau dugc g toi thiét bi khong day 110A boi nit mang thir ba 115C.

Theo phuong 4n thuc hién cu thé, thoi gian hoic tré thit hai (Tactivate totat hodc T2),
ma qua do thiét bi khong day 110A thyc hién hodc dugc mong doi dé thuc hién viéc
thiét 1ap hodic giai phong ctia SCell thir nhit 150A trong khi thiét bi khong day 110A
dugc yéu ciu dé ciing thuc hién viéce thiét 1ap hodic giai phéng cua it nhit SCell thi hai
150B, trong d6, T2 > T1 c6 thé dugc x4c dinh. Tuy chon 13, viéc giri ctia théng bao thiét
1ap hoic giai phong SCell thir hai téi thiét bi khéng day 110A c6 thé duge 1am tré trong
d6 T2 14 16n hon T1 béi phan du cu thé. Tuy chon 13, viéc xac dinh ctia T1 va T2 c6 thé
dwa trén quy tic dinh trude hodc thong tin dinh trude. Ty chon 13, théng béo thiét 1ap
hoic giai phong SCell ¢6 thé chira yéu cdu cho thiét bi ngudi sir dung dé thuc hién mot
ho#c nhidu nhiém vy bét ky trong cdc nhiém vu sau day: ciu hinh SCell hoic bd sung
SCell, khir cAu hinh SCell hodc giai phéng SCell, kich hoat ctia SCell, va 1am bét hoat
ctia SCell. Ty chon 13, T1 va T2 c6 thé twong tng vdi tré kich hoat SCell hoc tré lam

bt hoat SCell.

Theo phuong an thyc hién cu thé, cac nit mang tha nhét, thi hai va tht ba 115A-
Ccothéla giéng nhau hoic c6 thé cung & trén mdt vi tri. Theo phuong an thyc hién cu
thé, PCell 140A, SCell thtt nhét 150B, SCell thtt hai 150C, va SCell thi ba c6 thé van
hanh trén tin s6 mang thi nhit (f1), tn sb bd phin mang thi hai (£2), tin s6 bd phan

mang thi ba (£3) va tin sé b phan mang thir tu (f4), mot cach tuong tmg.

Céc ap dung khac c6 thé chura thiét bi truyén théng khong ddy va/hoic nit truy
cép duoc dinh ciu hinh @8 4p dung phuwong phap dugc mé ta, hoic hé thong truyén thong
khéng diy ma trong d6 thiét bi truyén théng khong diy va/hodic nit truy cép 4p dung

phuong phap duge mo ta.



25425

Mot s& phuong 4n theo sang ché ¢6 thé tao ra mét hodc nhiéu wu diém k¥ thuat. Vi
du, theo céc phuong an thuc hién cu thé, cac k¥ thuat dugc st dung c6 thé cho phép thiét
bi khong day (tirc 12 thiét bj ngudi st dung) kich hoat hozc 1am bit hoat SCell mot cach
chinh xéc trong khi dugc yéu cAu dé kich hoat, 1am bt hoat, dinh cdu hinh hoic khir cdu
hinh mot hodc nhidu SCell bd sung. Mot vu diém k¥ thuat khac c6 thé 1a viée cac ky
thuat c6 thé cho phép nut mang nhén biét vé& hiéu qua hoat dong ctia thiét bi nguoi st
dung (tirc 13 thoi gian dé thyc hién viéc thiét 14p hodc giai phong SCell) khi thiét bi
ngudi sir dung thyc hién viée thiét 14p hodc giai phong ctia nhiéu hon mot SCell trong
sudt, it nhit 13 thoi gian chdng 14n mot phin. Mot vu diém k¥ thuét khac nita c6 thé 13
cac k§ thuat dam bao rang hanh vi cua thiét bj ngudi st dung duoc xéac dinh tot hoic
théng nhét tham chi néu thiét bi ngudi sir dung dwoc yéu cau dé thiét 14p hodc gidi phong
nhiu SCell trong subt thoi gian chdng 14n mét phan. Mot wu diém k§ thuat khac nita c6
thé 13 viéc nut mang khong phai doi viée hoan thanh viéc thiét 14p hozc giai phéng SCell
cho mdt SCell dé thiét 1ap hoic giai phong SCell khac. Nghia 13, nit mang c6 thé yéu
cau mot cach doc 14p thiét bi ngudi st dung dé thuc hién viéc thiét 14p hoic giai phong

SCell cho nhiéu hon méot SCell.

Mot s6 phuong an thyc hién ¢6 thé c6 19i tir mt s0, khong, hodc tat ca cac vu diem
néu trén. Cac vu diém k¥ thuat khac s& dé dang xuat hién v&i nguoi ¢6 hi€u bi€t trung

binh vé linh vuc nay.

Céc bién dbi, bd sung hodc bo qua c6 thé duge thuc hién cho cc hé théng va céc
thiét bi duge boc 10 & ddy ma khong tach khoi pham vi bao ho ciia sang ché. Cac thanh
phin cta hé théng va thiét bi c6 thé duoc tich hop hodc dugc tich biét. Ngoai ra, cac
viéc van hanh cta hé théng hodc thiét bi c6 thé dugc thuc hién béi nhiéu hon, it hon
hodc bédi cac thanh phé”ln khéc. Hon nita, cac viéc van hanh cia cac hé théng va thiét bi
6 thé duge thyuc hién st dung logic thich hop bit ki bao gdm phin mém, phén cimg,
va/hoic logic khac. Nhu dugc sit dung trong tai liéu ndy, “mdi” dé cap t6i timg thanh

phan cta bd hodc tirng thanh phan ctia nhém con cia bg.

Céc bién d6i, bd sung hoidc bd qua cb thé dugc thuc hién cho cic phuong phap

dugce boc 10 & ddy ma khong tach khdi pham vi bdo h cia sang ché. Céc phuong phép
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¢6 thé chira nhiéu hon, it hon hodc chira cac budc khac. Ngoai ra, cac bude ciing c6 thé
dugc thuc hién theo thi tw thich hop bat ky.

Mic di, sang ché ndy di duoc mé ta qua cac phuong an nhét dinh, cac thay ddi va
céc hoén vi ctia cic phuong 4n ndy s& 12 rd rang ddi v6i ngudi 6 hiéu biét trung binh
trong linh vyc k§ thuit nay. Do do, ph?m mo ta néu trén ciia cdc phuong an thuc hién

khéng rang budc phin bdc 16 nay.
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YEU CAU BAO HQ

1. Phuong phép kich hoat va 1am bt hoat nhiéu 6 thir cip (150A-B) nho thiét bi khong
day (110A) st dung viéc tich tu bd phan mang dé nhan cac tin hiéu tir nhiéu bd phan
mang trong d so cip (PCell) (140A) va nhiéu 6 thir cip (cac SCell) (150A-C), phuong

phép bao gdm cac bude:

nhan (410), bai thiét bi khong day, thong béo thir nhét yéu ciu kich hoat hoic 1am
bét hoat cia 6 thit cp thi nhit (SCell thir nhit) (150A) cho bd phan mang thit nhét;

d4p lai théng béao tht nhét, khoi tao (420), nho thiét bi khong déy, thi tuc thir nhat
dé kich hoat hodc 1am bét hoat SCell thir nhat (150A), thiét bj khéng day (110A) ¢6 chu
ky tré thtr nhat (Tactivate basic) & hoan thanh thi tyc thir nhét trong thoi gian d6;

trong khi thuc hién thu tuc thir nhit ¢ kich hoat hodc 1am bét hoat SCell thir nhit
(150A), nhén (430), boi thiét bi khong déy, thong béo thi hai dé kich hoat, 1am bt hoat,
dinh cAu hinh hodc khir cAu hinh SCell thi hai (150B) cho bd phén mang th hai;

d4p lai viéc nhan thong béo thir hai dé kich hoat, 1am bat hoat, dinh c4u hinh hoic
khir cdu hinh SCell thir hai (150B), bién ddi (440), béi thiét bi khong day, thi tuc thi
nhét bing cach thay thé chu ky tr& thtr nhét v6i chu ky tré thir hai (Tactivate totat) d& hodn
thanh th tuc thir nhit dé kich hoat hogic 1am bét hoat SCell thir nhat (150A) trong thoi
gian d6, chu ky tr& thtr hai (Tactivate tota) dang 16n hon chu ky tr& thir nhét (Tactivate pasic)-
2. Pﬁuong phap theo diém 1, trong d6, chu ky tr& thir hai (Tactivate total) it nhét 13 ham ciia
s6 nguyén K 1a s6 13n thiét bj khong day (110A) duoc yéu ciu dé thuc hién viéc kich
hoat, 1am bt hoat, dinh cdu hinh hogc khir cAu hinh SCell thit hai (150B) trong khi thu
tuc thir nhat dang dugc thuc hién @8 kich hoat hodc 1am bét hoat SCell thir nhét (150A).

3. Phuong phap theo diém bt ky trong sé cac diém tir 1 dén 2, trong dé:
Tactivate_basic = 24 khung phy, trong do:

SCell thir nhét (150A) vAn gitt nguyén kha niing c6 thé phat hién dugc trong sudt
tha tuc thir nhét; va
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trong subt it nhét 1a chu ky tré thir ba trude khi nhan thong bao thir nhét, thiét bi
khoéng day (110A) da truyén bao céo do cho SCell thir nhat (150A) va SCell thir nhét
(150A) vAn giit nguyén kha ning c6 thé phat hién duoc;

theo cach khAc Tactivate basic = 34 khung phu trong d6, thiét bj khong day (110A)
phat hién thanh cong SCell thir nhét (140A) trén nd luc thi nhit & phat hién SCell thir
nhét (140A) trong sudt thu tuc thir nhét.
4. Phuong phép theo diém bét ky trong s6 cac diém tir 1 dén 3, trong d6, chu ky tré thir

hai (Tactivate totat) dugc biéu dién nhu sau:

(Tactivate__total) = Tactivate_basic + K*5

trong d6 K 13 s6 nguyén thé hién s6 1an thiét bi khong day (110A) dwoc yéu ciu dé
thuc hién viéc kich hoat, 1am bat hoat, dinh cdu hinh hozc khir cdu hinh SCell thit hai
(150B) trong khi thu tuc th& nhét dang dugc thuc hién dé kich hoat hodc 1am bat hoat
SCell thir nhit (150A).
5. Phwong phép theo diém bét ky trong s cac diém tir 1 dén 4, trong do:

théng bao thir nhit yéu ciu thiét bi khong day (110A) dé kich hoat hodc 1am bét
hoat SCell thit nhit (150A); va

thong bao thtr nhit dugce nhan bai thiét bi khong day (110A) thong qua 1énh MAC
CE.
6. Thiét bi khong day (110A) st dung vi€c tich tu bd phén mang dé nhan céc tin hiéu tir
nhiéu bd phan mang trong 6 so cip (Pcell) (140A) va nhidu 6 thi cip (cac SCell) (150A-
B), thiét bj khong day (110A) bao gom:

bd nhé (230) chira céc 1énh c6 thé thuc thi duge; va

mot hodc nhidu bd xtt 1y (220) lién lac v&i bd nhé (230), mot hodc nhidu bo xir Iy
(220) ¢6 thé van hanh dugc dé thyc thi cac 1énh @& lam cho thiét bi khong day (110A):

nhén thong béo thtr nhit yéu cu kich hoat hoic 1am bat hoat ctia 6 thir cap thir
nhét (SCell tht nhit) (150A) cho bd phin mang thi nhét;
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dap lai thong bao thir nhét, khoi tao thu tuc thir nhét dé kich hoat hodc 1am bt hoat
SCell thir nhét (150A), thiét bj khong day (110A) ¢6 chu ky tr8 thr nht (Tactivate basic) dé
hon thanh thi tuc thir nhét trong thoi gian d6;

trong khi thuc hién tha tuc thir nhat dé kich hoat hozic 1am bat hoat SCell thir nhit
(150A), nhan théng béo thtr hai dé kich hoat, 1am bét hoat, dinh c4u hinh hodc khir ciu
hinh SCell thir hai (150B) cho b6 phan mang thi hai;

d4p lai viéc nhan théng bao thr hai dé kich hoat, 1am bat hoat, dinh cu hinh hodc
khir cAu hinh SCell thir hai (150B), bién dbi thu tuc thir nh4t bing cach thay thé chu ky
tré thir nhat bang chu ky tr& thir hai (Tactivate total) 4 hoan thanh thi tuc thi nhit dé kich
hoat hozic 1am bét hoat SCell thir nhit (150A) trong thoi gian d6, chu ky tré tht hai
(Tactivate_total) dang 16n hon chu ky tré thir nhat (Tactivate_basic)-
7. Thiét bi khong day (110A) theo diém 6, trong dd, chu ky tré thtr hai (Tactivate_total) it
nhit 1a ham cta s§ nguyén K 1a s 14n thiét bi khong day (110A) duoc yéu cau dé thuc
hién viéc kich hoat, 1am bét hoat, dinh c4u hinh hoic khir cdu hinh SCell thir hai (150B)
“trong khi thi tuc thir nh4t dang dugc thuc hién dé kich hoat hogc 1am bat hoat SCell thir
hai (150A).
8. Thiét bi khong day (110A) theo diém bét ky trong sb cac diém tir 6 dén 7, trong do:

Tactivate_basic =24 khung phl_l, trong do:

SCell thir nhét (150A) vin gitr nguyén kha ning c6 thé phat hién dugc trong subt
thu tuc thir nhét; va

trong subt it nhét 1a chu k¥ tr& thir ba trude khi nhan thong bao thir nhét, thiét bi
khong day (110A) da truyén bao cdo do cho SCell thir nhét (150A) va SCell thit nhét
(150A) van gitt nguyén kha ning c6 thé phat hién dugc;

theo cach khac Tactivate basic = 34 khung phu trong d6, thiét bj khong day (110A)
phat hién thanh cong SCell thir nhit (140A) trén nd luc thir nhit dé phat hién SCell thtr
nhét (140A) trong sudt thu tuc thir nhét.
9. Thiét bj khong day (110A) theo diém bt ky trong s cac diém tir 6 dén 8, trong do,

chu ky tr& thtr hai (Tactivate totat) dugc biéu dién nhur sau:
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(Tactivate_total) = Tactivate_basic + K*5

trong d6 K 1a s6 nguyén thé hién s6 1an thiét bi khong day (110A) duoc yéu cau dé
 thye hién viéc kich hoat, 1am bt hoat, dinh ciu hinh hogc khit cAu hinh SCell tht hai
(150B) trong khi thu tuc thir nhit dang dugc thue hién dé kich hoat hodc 1am bat hoat
SCell thir nhét (150A).
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