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(57) Sang ché dé cap dén thiét bi nguoi dung (10) va nut mang (20) dung cho hé thong
truyén thong khoéng day. Thiét bi nguoi dung (10) bao gom bo thu phat (11) dugce tao cau
hinh dé: thu ky hi¢u nhan dang tam thoi mang radio (RNTI) thur nhét trong d6 RNTI thu
nhit 12 hop 18 dbi vé6i tap hop thir nhdt cia cac nit mang (20a, 20b,..., 20n) clia mang
truyén thong radio (30); thu it nhat mot RNTI thir hai, trong ¢6 RNTI thir hai 1a hop 1& d6i
voi tap hop thir hai ciia cac nat mang (20a, 20b,..., 20n) ciia mang truyén thong radio (30),
va trong d6 tap hop thir nhit cta cic nat mang (20a, 20b,..., 20n) va tip hop tht hai cia
cac nit mang (20a, 20b...., 20n) la cac tap hop khac nhau cua cac nat mang (20a, 20b,...,
20n); truyén dir liéu t6i mang truyén thong radio (30), hodc thu dir liéu tir mang truyen
thong radio (30), nho str dung RNTI thir nhat hodc RNTI tht hai. Hon nita, sang ché ciing
dé cap dén cac phuong phap va vat ghi doc duoc bdi may tinh.
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Linh vue k§ thuit dwge dé cap

Séng ché dé cap dén thiét bi ngudi ding va nit mang ding cho cac hé théng truyén
thong khong day. Hon nita, sang ché cling dé cap dén cac phuong phap tuong tmg, chuong
trinh may tinh, va san phdm chuong trinh may tinh.

Tinh trang ky thuit ctia sang ché

Céc mang truyén thong twong lai ngay cang khong ddng nhét va viéc trién khai cac
tram gbc day dic hon s& duoc st dung dé xi 1y viée gia ting nhu ciu dung lugng mang
di dong.

Do d6, viéc xit Iy tinh di déng lién mach gitra cac nut truy cap (Access Node, viét tét
1a AN) s& 1a vAn dé then chét trong tuong lai, trong d6 cac mang truyén thong ngdy cang
14y nguoi dung lam trung tam.

Ngoai ra, cac loai so dd truyén dir liéu méi khac nhau cling dugc 4o héa ding cho
céc hé théng truyén théng tuong lai. Cac ngudi dung ching han c6 thé gl cac lugng dit
liéu nhé ma khéng can két néi hodc dwa vao cach thirc trén co s& tranh chép & ché do nghi.
Nhitng viéc nay can cic phuong phap nhan dang ngudi ding méi.

Hién nay, cac mang truyén thong dwa vao cac chuén 3GPP st dung ky hiéu nhén
dang tam thoi mang radio 6 (Cell Radio Network Temporary Identifier, viét tit 1a C-
RNTI) dé nhan dang thiét bi nguoi ding (User Equipment, viét tit 1a UE) dwoc két ni ti
0. Khi tha tuc chuyén viung da dugc thuc hién hodc két nbi tai nguyén radio (Radio
Resource Connection, viét tét 14 RRC) duoc tai thiét 1ap, UE can thyc hién thu tuc truy
cap ngiu nhién (Random Access, viét tt 1a RA) dé thu C-RNTI hop 1&.

Trong phét trién dai han (Long Term Evolution, viét tit 1a LTE), cling ton tai c4c loai
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RNTI khac. Pay ciing 1a trudng hop trong cac hé thdng vién théng di dong toan ciu
(Universal Mobile Telecommunications Systems, viét tit 13 UMTS) ma trong d6 c6 nhiéu
loai RNTI ding cho cac muc dich khac nhau, va mét vai trong s6 chiing ¢ céc pham vi
khac nhau. Vi dy, RNTI 6 1a hop 1€ trong 6, S:RNTT 1a hop 1€ trong pham vi cta bd diéu
khién mang radio (Radio Network Controller, viét tit 13 RNC) dang phuc vu va RNTI
nguoi ding (U-RNTI) 1a duy nhét trong toan mang truy cp radio mit dit toan cau
(Universal Terrestrial Radio Access Network, viét tit 14 UTRAN) vi n6 bao gbm RNTI
ngAu nhién cho UE va ky hiéu nhan dang (Identity, viét tat 1a ID) RNC phuc vu.

Khi UE & ché @ nghi, UE dugc nhan dang bang ky hiéu nhan dang thué bao di dong
tam thoi (Temporary Mobile Subscriber Identity, viét tat 1a TMSI), ma 13 hop 18 trong mdt
ving rong hon nhung chi dwoc st dung cho cac thi tuc & ché d6 nghi ching han nhur viée
nhén tin cta cac UE va yéu cau dich vu.

Ban chit ky thuét ciia sing ché

Muc dich cta sang ché 1a d& xuét phuong phap nhim giam thidu hodc giai quyét
nhimg nhuoc diém va vin dé clia cac giai phap thong thuong.

Theo khia canh thir nhit cta sang ché, muyc dich néu trén va cac muc dich khac dat
duoc voi thibt bi nguoi ding d8 sir dung cho hé théng truyén théng khong day, thiét bi
ngudi dung bao gébm bo thu phat dugc tao ciu hinh dé:

thu ky hiéu nhan dang tam thoi mang radio (RNTI) thir nhét trong d6 RNTI thix
nhét 12 hop 18 d6i véi tap hop thi nhét ciia cac nit mang clia mang truyén thong radio;

thu it nhat mot RNTI thi hai, trong d6 RNTI thir hai 1a hop 18 dbi vdi tap hop tha
hai clia c4c nit mang clia mang truyén thong radio, va trong d6 tap hop thi nhét ciia cac
nut mang va tip hop tht hai cia c4c nit mang la cac tip hop khac nhau ctia cac nut mang;

truyén di liéu t61 mang truyén thong radio, hodc thu dir lidu tir mang truyén thong
radio, nh¢ st dung RNTI thir nhét hodc RNTI tht hai.

Cén hiéu ring tap hop thir nhét ctia c4c niit mang va tip hop thit hai clia cac niit mang
1a cac tap hop khac nhau cta cac nit mang ma nghia 1a cac tap hop khong gibng hét nhau.
T4p hop thir nhét va tip hop thi hai phai khac nhau it nhat mot phan tlr (nghia 13 nit
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mang). C6 thé con hidu ring thuét ngit “tap hop” c¢6 y nghia vé mit toan hoc ngu y rang
mdt tAp hop co thé co mot phan tir duy nhét, do d6 cac tép hop thir nhét va tap hop thir hai
c6 thé chi bao gdbm médt nit mang.

Ciing can luu ¥ ring thiét bi ngudi dung c6 thé thu nhiéu hon mot RNTI thir hai. Cac
RNTI thir hai c¢6 thé déu duogc két hop voi cac tap hop thir hai khac nhau ctia cac niit mang.

Thiét bi ngudi dung theo khia canh thir nhét thu va st dung RNTI thir nhét hogc
RNTI thtr hai ¢6 nghia 1a mang truyén thong radio co thé diéu khién cac RNTI dang st
dung, va do d6 cp phat cac ky hidu nhan dang c6 sin theo cach hitu hiéu dé thich tmg véi
nhiéu thiét bi nguoi ding trong mot khong gian dia chi han ché. Nhor d6, viée quan 1y hitu
hiéu khong gian dia chi RNTI 1a c6 thé, vi dy, khip cac ving phu séng rong.
 Hon nita, thiét bi nguoi dung theo khia canh thr nhét cho phép chuyén ving d& dang
hon va nhanh hon va ca cac van dé di dong khac ma khéng cin qua trinh thu nhan RNTL

Ngoai ra, thiét bi ngudi dung theo khia canh thir nhit cho phép viéc xu 1y tinh di
dong tap trung thiét bj nguoi ding ma ¢ nghia 14 tinh di dong dé dang hon gifra cac nut
mang trong tuong lai va trong cac hé théng truyén théng khong diy ton tai hién thoi,
ching han nhue LTE va UMTS.

Theo céch thuc hién c6 thé thir nhit cia thiét bi nguoi dung theo khia canh thir nhat
nhu véy, bd thu phat con duoc tao cu hinh dé:

thu RNTI thir nht va RNTI thi hai tir mang truyén thong radio trong tin hiéu radio
don ho#c trong cac tin hiéu radio tach biét.

Céch thuc hién c6 thé thir nhét cta khia canh thir nhat c6 cc uu diém 1a nit mang
c6 thé phat tin hidu cac RNTI t&i thiét bj nguoi dung theo cach hitu hiéu, ma & d6 dbi khi
c6 thé hiéu quéa hon khi phat tin hiu tdi ca hai RNTI véi cing mdt tin hiéu va déi khi co
thé hidu qua hon khi phat tin hiu t6i ching mét cach riéng biét.

Theo cach thyc hién c6 thé thir hai cta thiét bi ngudi ding theo cach thyc hién thir
nhét cta khia canh thir nhit hodc khia canh thir nhat nhu vay, RNTI th hai 1a RNTI thit

nhét c6 phin m& rong khong gian dia chi.
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Céch thyc hién c6 thé th{ hai cta khia canh thi nhét ¢6 wu diém 13 viée tao chu tric
dia chi d& dang hon cho viéc gan cac RNTL RNTI thr nhét ngén hon RNTI thit hai.

Theo cach thuc hién co thé thir ba cia thiét bj nguoi dung theo cach thyc hién thir
hai cta khia canh thir nht, phdn md rong khong gian dia chi 1a ky hiéu nhan dang chung
cho tép hop thr hai ctia cic nit mang.

Céch thyuc hién ¢ thé th( ba cta khia canh thir nhit ¢6 wu diém 1a cac RNTI duge
stt dung lai theo cach don gian dé quéan Iy mang truyén thong radio, do mang truyén thong
radio c6 thé nhan dang tap hop clia cac nit mang trong d6 mét RNTI 14 hop 18.

Theo cach thuc hién c6 thé thi tu cla thiét bi ngudi dung theo cach thuc hién bat ky
clia khia canh thi nhét hojic khia canh thir nhit nhu vay, bd thu phat con dugc tao céu
hinh dé:

bét dAu truyén dir liéu téi mang truyén thong radio str dung RNTI thir nhét, va
truyén di 1iéu t6i mang truyén thong radio thay vi sir dung RNTI tht hai néu viéc
truyén dit liéu t6i mang truyén thong radio st dung RNTI thir nhét bj 15i.

Cach thyc hién c6 thé thi tu cia khia canh thi nhét c6 wu diém 13 RNTI thir nhat
ludn ludn duogce sir dung cho viée truyén dit liéu néu c6 thé. Ngoai ra, vi RNTI thix nhét c6
thé ngén hon RNTI thir hai, thiét bi nguoi dung c6 thé sir dung RNTI ngén dé truyén dir
liéu trong truyén thong binh thudng, va sit dung mdt RNTI dai chi khi nd cén thiét, vi dy
néu thiét bj nguoi dung khéng con ndm trong ving phu séng ctia tip hop cac nit mang
thir nhat.

Theo céch thuc hién c6 thé thr nam cla thiét bi ngudi dung theo cach thyc hién bat
ky cta khia canh thr nhit hodc khia canh thi nhét nhu véy, viée sir dung RNTI thir nhét
hodc 1a RNTI thir hai duge xac dinh béi cac quy téc lya chon RNTIL

Céch thuc hién c6 thé th(r ndm cta khia canh tht nhit c6 vu diém la viéc sir dung
cac RNTI c6 thé duge t6i wu hoa trong thiét bi ngudi dung theo chuén Iyra chon khac nhau.

Theo cach thyc hién c6 thé thir sau ctia thiét bi nguoi ding theo cach thyc hién thir
nim cua khia canh thir nhét, thit bi nguoi dung con bao gdm bb xir Iy dugc tao cdu hinh

d8 cung clp céc quy téc lya chon RNTI, hodc trong d6 bd thu phat con dugc tao cau hinh
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8 thu tin nhén diéu khién RNTI tir mang truyén thong radio bao gdm céc quy téc lya chon
RNTT; va trong d6 bd thu phat con duge tao ciu hinh dé:

truyén dit liéu toi mang truyén théng radio, hogc thu dir liéu tir mang truyén thong
radio, st dung RNTI thir hit hozc RNTI thit hai theo cic quy tac lya chon RNTI.

Cach thyc hién c6 thé thit sdu cia khia canh thir nhét c6 uu diém 1a cac quy tic lya
chon RNTI c¢6 thé dwoc quy dinh trong thiét bi ngudi ding cho su lya chon RNTI nhanh
hodc duoc didu khién va dugc cép nhat boi mang truyén thong radio.

Theo cach thuc hién co thé thir bay cua thiét bi ngudi dung theo céch thyc hién thir
nim hoic thir séu cta khia canh thir nhit, cac quy téc Iva chon RNTI dé st dung RNTI
thir nhét hodic RNTI thir hai phu thudc vao mét hodc nhidu théng sb trong nhom bao gdm:
vi tri dia Iy cta thiét bi ngudi ding; ky hiéu nhan dang nut mang dang phyc vuy; cac nit
mang 1an cdn dugc phat hién; loai kénh truyén thong radio dugc gan; do dai cla cac
khoang thoi gian nghi trong viéc thu khdng lién tuc; tinh di dong cua thiét bi nguoi dung;
loai tin nhén giao thirc, loai truyén, va 18i truyén thong RNTI.

Cach thuc hién c6 thé thit bay cta khia canh thir nhét c6 wu diém 1a sy lyra chon RNTI
c6 thé thich g véi cac yéu clu clia thiét bi nguoi ding cu thé. Vi du, thiét bi ngudi dung
c6 thé stt dyng RNTI thir hai néu thiét bi ngudi dung cd tinh di dong cao, hogc cac khoang
thoi gian nghi dai, vi diéu nay lam ting kha ning thiét bi ngudi dung s& roi khoi tép hop
thtr nhét ciia cic nit mang noi ma RNTI thtr nhét ¢ thé dugc st dung (12 hop 1€).

Theo céach thuc hién c6 thé thir tam cua thiét bi nguoi dung theo cich thyc hién bt
ky cua khia canh thir nhét hogc khia canh thir nhat nhu vay, tap hop tht nhét cla céc nit
mang 1a tAp con cua tdp hop thir hai cla cac nit mang.

Cach thyc hién c6 thé thir tém cua khia canh thir nhét ¢6 wu diém 13 don gian hon
cho mang truyén théng radio dé quan 1y viéc str dung cac RNTI va tinh di dong cua cac
thiét bi nguoi ding.

Theo khia canh thtr hai cua sang ché, muyc dich néu trén va cac myc dich khac dat
duogc boi nut mang ciia mang truyén théng radio, nit mang bao gdm bd thu phéat va mot

b6 xt 1y; trong d6 bd xtr Iy dwoc cAu hinh dé:
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gén ky hidu nhan dang tam thdi mang radio (RNTI) thir nh4t t5i mgt thiét bi ngudi
ding, trong d6 RNTI th( nhét 14 hop 18 dbi véi tap hop thir nht cta cac nit mang cla
mang truyén thong radio,

gan it nhit mot RNTI thir hai t6i thiét bi ngudi dung, trong d6 RNTI thir hai 13 hop
18 d6i véi tap hop thir hai clia cdc nit mang cia mang truyén théng radio, va trong do tap
hop thi nhit ctia cac niit mang va tip hop thi hai cuia cdc nit mang la cac tap hop khac
nhau clia cac nit mang; va trong d6 bd thu phat dugc tao ciu hinh dé:

phét tin hiéu RNTI thir nhit t6i thiét bi ngudi ding;

phat tin hiéu RNTI thir hai t6i thiét bi ngudi dung.
~ Nut mang theo khia canh thir hai gén va phat tin hiéu t6i RNTI thr nhit va RNTI thir
hai &1 thiét bi ngudi ding nghia 1d mang truyén thong radio c6 thé diéu khién cac RNTI
dang str dung, va do d6 cdp phat cac ky hiéu nhan dang tam thoi mang radio (RNTI) theo
cach hitu hiéu dé thich tng v6i nhidu thiét bj nguoi ding nam trong khéng gian dia chi
gi6i han. Nho @6, viée quan Iy hiéu qua cac khong gian dia chi RNTI 1a c6 thé, vi dy khép
cac vung phu song rong.

Hon nita, nit mang theo khia canh thtr hai cho phép chuyén viing dé dang hon va
nhanh hon ma khong can qua trinh thu nhan RNTIL.

Ngoai ra, nit mang theo khia canh thir hai cho phép xtr ly tinh di dong trung tdm thiét
bi ngudi dung nghia 1a tinh di déng dé& dang hon gifra cac nit mang trong tuong lai va
trong cac hé théng 6 hién dang ton tai chéng han nhu LTE va UMTS.

Theo céch thuc hién c6 thé thir nhit clia nit mang theo khia canh thr hai nhu vy,
bd thu phat con dugc tao cAu hinh dé:

truyén dit lidu t6i thiét bi nguoi dung, hodc thu dit liéu ti thiét bi nguoi dung, st
dung RNTI thir nhit hogc RNTI thir hai dé nhan dang thiét bi ngudi dung.

Céch thyc hién co thé thir nhit ciia khia canh thir hai c6 uu diém 1a mot trong hai
RNTI thir nht hoic RNTI thtt hai c6 thé dugc sir dung trong ca ca truyén théng dudng

1én va truyén thong duong xubng.
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Theo céch thuc hién c6 thé thir hai ciia nit mang theo cach thuc hién thir nhat clia

khia canh thir hai hofic khia canh thir hai nhu véy, bd thu phat con dugc tao ciu hinh dé:
phat tin hiéu RNTI thtr nh4t va RNTI thit hai téi thiét bi ngudi dung theo tin hiéu
radio don hodc cac tin hiéu radio tach biét.

Cén luu y ring RNTI tht hai c6 thé 1a RNTI thir nhét c6 phin mé rong khong gian
dia chi. Hon nita, phin mé rong khong gian dia chi c6 thé 13 ky hiéu nhan dang chung cho
tap hop thr hai ctia cdc nit mang.

Céch thuc hién c6 th8 thi hai cta khia canh thir hai c¢6 vu diém 13 nit mang c6 thé
phat tin hidu cac RNTI t6i thiét bi ngudi ding theo mdt cach hitu hiéu, trong d6 d6i khi
hiéu qua hon khi phéat tin hiéu t4i ca hai RNTI trong cung mdt tin hiéu va do6i khi c6 thé
hiéu qua hon khi phat tin hiéu t6i ching theo mét cach riéng biét.

Theo céch thyc hién c6 thé thir ba ciia nit mang theo cach thuc hién bét ky clia khia
canh thir hai ho#ic khia canh thr hai nhu vy, b thu phat con dugc tao cAu hinh dé:

phat tin hiéu tin nhin diéu khién RNTI t6i thiét bj nguoi ding, trong d6 tin nhdn
diéu khién RNTI bao gbém céc quy tic lya chon RNTI xem thiét bj nguoi ding st dung
RNTI thir nhét hogc RNTI thi hai.

Theo cach thuc hién tht tu clia niit mang theo cach thyc hién bat ky clia khia canh
thi hai hodc khia canh thtr hai nhu vy, cac quy tic lwa chon RNTI dé str dung RNTI thir
nhét hodc RNTI thtr hai phy thuéc vao mot hozic nhiéu thong s6 trong nhém bao gbm: vi
tri dia Iy ctia thiét bi nguoi ding; ky hidu nhan dang nit mang dang phuc vy; cac niit mang
1an can dwoc phat hién; loai kénh truyén thong radio duge gan; do dai cua cac khoang thoi
gian nghi trong thu nhan khong lién tyc; tinh di dong cua thiét bi nguoi dung; loai tin nhén
giao thirc, loai truyén, va 15i truyén thong RNTL

NGt mang c6 thé 1a nit mang diéu khién trung tim hodc nit mang diéu khién duoc
phan bd clia mang truyén théng radio ding dé xtr Iy cac RNTL

Cach thuc hién c6 thé thir ba ctia khia canh th hai ¢6 wu diém 14 cac quy tic lya

chon RNTI c6 thé duge diéu khién va dugc cap nhat boi mang truyén thong radio.
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Theo khia canh thir ba cua sang ché, muc dich néu trén va cac muc dich khac dat
duge bdi mot phuong phap vé thiét bi ngudi dung dé st dung cho hé théng truyén théng
khéng day, phuwong phap bao gém céc bude:

thu ky hiéu nh4n dang tam thoi mang radio (RNTI) thir nhét trong d6 RNTI thir
nhét 14 hop 18 dbi véi tap hop thi nhét clia cic nit mang clia mang truyén thong radio;
thu it nhit mot RNTI thit hai, trong d6 RNTI thtr hai 14 hop 18 d6i véi tap hop thir
hai ctia c4c niit mang clia mang truyén thong radio, va trong d6 tip hop thi nhét ctia cac
nut mang va tip hop thit hai ctia cac nit mang la cac tdp hop khac nhau clia cdc nit mang;
truyén di liéu t6i mang truyén thong radio, hoic thu dit liéu tir mang truyén thong
radio, str dung RNTI thir nhét hogc RNTI thir hai

Theo cach thuc hién c6 thé thir nhit ctia phwong phap theo khia canh thir ba nhu vy,

phwong phéap con bao gdm budc:
thu RNTI tht nh4t va RNTI thir hai tir mang truyén thong radio trong tin hiéu radio
don hodc cac tin hiéu radio riéng biét.

Theo céch thuc hién c6 thé thi hai clia phuong phap theo cch thuc hién thir nhét
ctia khia canh thit ba hogic khia canh th( ba ching han, RNTI thir hai 1a RNTI thir nhit voi
c¢6 phdn mé rong khéng gian dia chi.

Theo céch thyc hién c6 thé thir ba theo cach thyc hién thir hai ctia phwong phap theo
khia canh thir ba, phin mé rong khong gian dia chi 1 ky hiéu nhan dang chung cho tap
hop thr hai ctia cac nut mang.

Theo cach thyc hién c6 thé thit tu cia phuong phap theo cach thuc hién bat ky cla
khia canh thi ba hogic khia canh thir ba nhu vay, phuong phap con bao gdm cac budc:

bét dAu truyén dit liéu toi mang truyén thong radio st dung RNTI thir nhat, va
truyén dir liéu t6i mang truyén thong radio thay vi st dung RNTI thtr hai néu viée
truyén dit liéu t6i mang truyén thong radio str dung RNTI thir nhét bj 15i.

Theo céch thuc hién c6 thé thir nim cta phuong phap theo cach thyc hién bat ki clia
khia canh thit ba hogic khia canh th& ba nhu vay, phwong phap con bao gdm budc sir dung
RNTI thit nhit hodc RNTI thi hai theo cac quy tic Iya chon RNTI.

-0
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Theo cach thuc hién thir sau theo c4ch thuc hién thir ndm cia phuwong phap theo khia

canh thir ba, phuong phap con bao gbm céc budc:

thu tin nhén didu khién RNTI tir mang truyén thong radio bao gdm cac quy tic lya
chon RNTI; va trong d6 b thu phat con duoc tao cdu hinh dé:

truyén dir liéu t4i mang truyén théng radio, hodc thu dit lidu tir mang truyén théng
radio, str dung RNTI thir nht hoic RNTI thir hai theo cic quy tac lya chon RNTL.

Theo céch thuc hién co thé thir bay theo cach thyc hién thir nim hodc thit séu cua
phuong phap theo khia canh thir ba, cac quy téc lyra chon RNTI dé sir dung RNTI thir nhat
hozic RNTI tht hai phu thudc vao mét hodc nhiéu thong sb trong nhém bao gbm: vi tri dia
Iy ctia thiét bi nguodi dung; ky hiéu nhan dang nit mang dang phuc vy; cac nit mang 14n
can duoc phat hién; loai kénh truyén thong radio duge gan; d6 dai cua cac khoang thoi
gian nghi trong truyén khong lién tuc; tinh di dong cia thiét bi ngudi dung; loai tin nhén
giao thirc, loai truyén, va 15i truyén thong RNTL

Theo céch thuc hién c6 thé thi tim cta phuong phap theo cach thuc hién bat ky cua
khia canh thit ba hoic khia canh th& ba nhu vay, tap hop thir nhit clia cdc nlit mang 1a mot
tap con cua tdp hop thir hai ctia cac nit mang.

Theo khia canh thir tu cua sang ché, muc dich néu trén va cac myc dich khac dat
duoc boi phuong phap trong niit mang dung cho mang truyén thong song radio, phuong
phép bao gdém céc budc:

gén mot ky hiéu nhan dang tam thoi mang radio (RNTI) thit nhit t6i mot thiét bi
ngudi ding, trong d6 RNTI thtr nhét 13 hop 18 ddi vdi tap hop thir nhét ctia cic nit mang
ctia mang truyén thong radio;

gan it nhAt mot RNTI thir hai t6i thiét bi ngudi ding, trong d6 RNTI thtt hai nay
13 hop 1& cho mot tip hop thit hai clia cac nit mang cua mang truyén thong radio, va trong
d6 tap hop thir hai ciia cdc nit mang va tap hop thit hai cia cdc nit mang la cac tdp nit
mang khac nhau;

phat tin hiéu RNTI thir nhit t6i thiét bi nguoi dung;

phat tin hiéu RNTI thtr hai t4i thiét bi nguoi ding.
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Theo céch thyc hién c6 thé thir nhit ctia phuong phép theo khia canh thit tw nhu vy,

phuong phap con bao gdbm bude:
truyén dit liéu t6i thiét bi ngudi ding, hogc thu dit ligu tir thiét bi nguoi dung, st
dung RNTI thir nhét hogc RNTI thir hai dé nhén dang thiét bi nguoi dung.

Theo cach thuc hién co thé thir hai ctia phuong phap theo cach thuc hién thi nhét
clia khia canh thtt tu hoiic khia canh th tuw nhu vAy, phuong phap con bao gém buéc:

phét tin hiéu RNTI thtr nhét va RNTI thir hai t6i thiét bi ngudi ding trong tin hiéu
radio don hodc cac tin hiéu radio tach biét.

Cén Iuu y ring RNTI thir hai c6 thé 1a RNTI thir nhét v6i phan mé rong khéng gian
dia chi. Hon nira, phdn mé rong khong gian dia chi co thé 1a ky hiéu nhan dang chung cho
tap hop thir hai cia cdc nit mang.

Theo céch thyc hién c6 thé tht ba cta phwong phap theo cach thuc hién bét ky clia
khia canh thi tu hoiic khia canh thi tu nhu vdy, phuong phap con bao gdm budc:

phat tin hidu mot tin nhin didu khién RNTI ti thiét bi ngudi dung, trong do tin nhin
didu khién RNTI bao gdm céc quy téc lwa chon RNTI trong d6 thiét bj ngudi dung nén st
dung RNTI thtr nhét hodc RNTI thir hai.

Theo céch thuc hién c6 thé thir tu cia phudng phép theo céch thyc hién bat ky clia
khia canh thit tu hodc khia canh th@ tu nhu vy, cac quy tic lua chon RNTI dé str dung
RNTI thtr nhét hodc RNTI thir hai phu thuéc vao mdt hodc nhidu thong s trong nhém
bao gdm: vi tri dia ly ctia thiét bi ngudi ding; ky hidu nhin dang nut mang dang phuyc vy;
céc nat mang 14n can dugc phat hién; loai kénh truyén thong radio dugc gén; do dai cac
khoéng thdi gian nghi trong thu nhan khéng lién tuc; tinh di dong clia thiét bi nguoi ding;
loai tin nhin giao thirc, loai truyén, va 16i truyén thong RNTI.

Céc wu diém cua cac phuong phap vé thiét bi ngudi dung va nit mang la twong tu
nhu d6i voi thiét bi nguoi ding va nit mang twong mg.

Cén luu ¥ hon nita 1a sang ché cling d cap dén hé thong truyén thong khong day bao

gdm it nhat mot thiét bi nguoi dung va it nhit mét nit mang theo séang ché.
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Hon nita, phuong phép tuong (g trong hé théng truyén théng khéng day bao gdm
phuong phép theo sdng ché v& thiét bi nguoi dung va phuong phap theo sang ché vé niit
mang.

Sang ché cling d& cap dén chuong trinh may tinh v6i ma chuong trinh dé thyc hién
phwong phéap theo phuong phép bét ky theo khia canh thit hai, khi chuong trinh may tinh
chay trén mot may vi tinh. Hon nita, sang ché cling dé cap dén vat ghi doc dugc bdi may
tinh Iuu trit chuong trinh may tinh néu trén. Vat ghi doc dugc bdi mdy tinh bao gbém mot
hodc nhiéu trong s6: ROM (Read-Only Memory, bd nhé chi doc), PROM (Programmable
ROM, ROM 14p trinh dugc), EPROM (Erasable PROM, PROM xo0a dugc), bd nho tia
chép, EEPROM (Electrically EPROM, EPROM bing dién) va 6 dia cimg,

Céc tmg dung va vu diém khac cua sang ché s& dugc thé hién 16 rang tir phan m6 ta
chi tiét duéi day.

MO ta vin tit cac hinh vé

Céc hinh vé& kém theo nhim muc dich 1am rd va giai thich cac phuong an cua sang
ché, trong do:

Fig.1 thé hién thiét bi ngudi dung theo mét phuong an cia sang ché;

Fig.2 thé hién luu dd ctia phuong phap vé thiét bj ngudi ding theo mdt phuwong an
cla sang ché;

Fig.3 thé hién nit mang theo mdt phwong an cta sang ché;

Fig.4 thé hién luu dd clia mot phuong phap vé niit mang theo mdt phwong an cua
sang ché;

Fig.5 thé hién vi du cia mot bd diéu khién RNTI tap trung don theo mot phuong an
cla sang ché;

Fig.6 thé hién vi du cua cdc bd diéu khién RNTI tép trung theo mdt phuong an cua
sang ché;

Fig.7 thé hién vi du clia viéc phat tin hidu théng tin RNTI theo mt phuong an cua

sang ché mau;
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Fig.8 thé hién mot vi du clia bd didu khién RNTI tap trung va viéc két hop céc bd
diéu khién RNTI duoc phan bd theo mdt phuong 4n clia sang ché;

Fig.9 thé hién mot vi du cta viéc phat tin hidu thong tin RNTI gilta bd diéu khién
RNTI t4p trung va cac bd diéu khién RNTI dugc phan b theo mdt phuong an cla sang
ché;

Fig.10 th& hién vi du ctia viéc phat tin hiéu giita thiét bi ngudi ding va cic nit mang
theo mot phwong an cua sang ché;

Fig.11 thé hién vi du khac clia viéc phat tin hidu gitra mot thiét bi nguoi ding va cac
nit mang theo mdt phuong an cia sang ché;

- Fig.12 thé hién mot luu dd ctia phuong phéap xir Iy RNTI trong thiét bi ngudi dung
theo mdt phuong an cua sang ché; va

Fig.13 thé hién luu d6 cia phwong phép xt Iy RNTI trong (cac) nut mang/mang radio
theo mdt phuong an cia sang ché.

M5 ta chi tiét sang ché

Cac thiét bj nguoi dung (UD) hién tai, ching han nhu cac UE theo thuét ngit LTE,
dwoc nhan dang trong mot 6 duy nhét, va do d6 thii tuc chuyén ving va truy cip ngau
nhién luon cin thiét khi thiét bi ngudi dung di chuyén tir mét 6 nay sang mot 6 khac. Tuy
nhién, viéc chuyén ving c6 thé dugc du bao va cac thiét bi ngudi ding cd thé duoc nhan
dang trude khi chuyén viing theo cach thirc dy doan.

Vi dy, trong 5G c6 cac ké hoach dé hd trg cac viée truyén dit liéu dwa vao tranh chép
va trién khai 6 nho tham chi day dic hon. Do d6, n6 ¢ thé mang lai 1¢i ich khi nhan dang
mot thiét bi nguoi ding tam thoi ma cho phép cac thiét bi ngudi ding gilt cac ky hiéu
nhan dang (ID) mang ctia ching cling nhu trong ché d nghi, va xtt ly cac ID ning dong
hon trong mang truyén théng radio cho cac thiét bi ngudi dung di dong. Diéu nay cho
phép viéc truyén dit liéu dya vao tranh chip va khéng két ndi va tinh di dong ngudi ding
t6t hon. Cac ché d6 truyén dir lidu dva vao tranh chép va khéng két ndi co thé duoge xac
dinh nhu cac ché d6 trong d6 co sy két hop giita cac thuc thé cliing cap nhung khéng c6

bat ky noi dung truyén dit liéu nao duoc thiét 1ap va khéng cd cac dam bao vé chit lugng
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dich vu (Quality of Service, viét tit 1a QoS).

Hon nita, & cac mang truyén thong radio day dic, cac 6 trong hé théng 6 trd nén nho
hon nhd d6 cén phai x Iy tinh di déng cta cac thiét bi nguoi ding nhanh hon. Didu nay
lai c6 thé cAn phai do ludng thudng xuyén hon trong thiét bi nguoi ding va cling can thiét
bi nguoi dung fruyén cac két qua do t6i mang truyén thong radio thuong xuyén hon. Cac
6 1an c4n hon va do chinh xac do ludng cao hon 1a cin thiét, thiét bi ngudi ding phai tin
dung cac ngudn tai nguyén trong chudi thu cang 1au thi chudi sé tidu thy cang nhiéu ning
lugng. Do @6, c6 mbi quan hé giira viée xtr 1y tinh di dong va viéc tidu thy ning lugng.

Thém vao do, vi cac RNTI hién tai, cac thiét bi nguoi dung khéng thé dugc két ndi
t&1 nhidu nit mang véi cung ky hiéu nhan dang tam thoi mang radio (RNTI). Néu né co
thé, thiét bi nguoi dung c6 thé chuyén giao d& dang hon; hoic cac gbi dit lidu duogc gui
cho cac thiét bj nguoi ding c6 thé duoc dinh tuyén tét hon qua cac niit mang,

Do dd, séng ché d& cap dén thiét bi nguoi dung va niit mang ding cho cac hé théng
truyén thong khong ddy nhim giam thiu hodc giai quyét nhimg han ché va ton tai clia
nhiing giai phap théng thuong.

Fig.1 thé hién thiét bi ngudi dung 10 theo mot phuong an ctia sang ché. Thiét b
nguoi ding 10 bao gdm mot bd thu phat 11 dugc céu hinh ¢ thu mdt ky hiéu nhén dang
tam thoi mang radio (RNTI) thtr nhat. RNTI thir nhit 13 hop 18 d6i véi tap hop thir nhat
clia cic nit mang cua mang truyén thong radio 30. B6 thu phat 11 con dugc tao cAu hinh
d8 thu it nhit mot RNTI th hai, trong d6 RNTI thir hai 1a hop 18 d6i véi tap hop thit hai
clia c4c nut mang cuia mang truyén thong radio 30. Tap hop thir nhét clia céc nit mang va
tap hop thir hai clia cic nat mang la cac tip hop khéc nhau ctia cac nit mang. Bo thu phat
11 con duge tao ciu hinh dé truyén dir lidu t6i mang truyén thong radio 30, hogc thu dir
liéu ttr mang truyén thong radio 30, st dung RNTI thir nhat hodc RNTI thir hai (dugc minh
hoa bing hai miii tén trong Fig.1). Trong vi du cu thé nay, thiét bi nguoi ding 10 cfing
bao gdm mét bd xtr Iy 22 ma dugc ghép ndi véi bd thu phat 21.

Fig.2 thé hién luu dd cua phuong phap v& mét thiét bi nguoi ding 10 theo mét
phuong an cua sang ché. Phuong phéap bao gdm budc thu 110 RNTI thir nhét, trong d6
RNTI thir nhit 13 hop 18 d6i véi tap hop thir nhit ctia cic nut mang clia mang truyén théng
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radio 30. Phuong phép con bao gdm thu 120 it nhit mdt RNTI hai, trong ¢6 RNTI thtt hai
13 hop 18 d6i véi tap hop thi hai clia cac nit mang clia mang truyén thong radio 30, va
trong do tAp hop cac niit mang thir nhit va tap hop thir hai clia cdc nit mang 1a cac tap
hop khéc nhau cta cic nit mang. Phuong phap con bao gébm budc truyén 130 dit liéu t6i
mang truyén thong radio 30, hodc thu 140 dit liéu tir mang truyén thong radio 30, st dung
RNTI thir nhat hodc RNTI tht hai.

Vén @& c6 lién quan toi thiét bi nguoi ding 10 1a khi ndo va cach st dung RNTI tht
nhAt va RNTI thr hai dé truyén va/hodc thu dit liéu t6i hodc tir mang truyén théng radio
30. Mot cach hidu qua 13, viéc str dung cac quy tic lya chon RNTI dé quyét dinh khi nao
st dung RNTI thir nhét hozic RNTI thir hai dugc dé xuét.

Do d6, theo mdt phwong an cua sang ché, bd xr Iy 12 ca thiét bi ngudi ding 10
duoc tao cAu hinh dé cung cip cac quy tic lua chon RNTI ching han nhu thuat toan diéu
khién. Piéu nay c6 nghia la cac quy tic lya chon RNTI dugc dua ra ndi bd va co thé chang
han nhu dugc dua ra béi tiéu chuén truyén thong khong day, chéng han nhu céc tidu chudn
3GPP. Do cac quy tic lva chon RNTI dugc dua ra mdt cach ndi bd nén cac quy tic lua
chon ¢6 thé duge cung cép nhanh chéng va khong can phat tin hiéu tir bén ngoai.

Ngoai ra, bd thu phat 11 cla thiét b nguoi dung 10 co thé con dugc tao céu hinh dé
thu mdt tin nhén didu khién RNTI tir mang truyén thong radio 30 bao gbm cac quy téc lua
chon RNTL. Tin nhén didu khién RNTI c6 thé dugc phat tin hiu tir mot hogic nhiéu nut
mang clia mang truyén thong radio 30 t6i thiét bi nguoi dung 10. Mang truyén thong radio
30 theo phuong an nay c6 thé didu khién va cap nhat cic RNTI dugce st dung.

Vi cac quy téc lua chon RNTI, bo thu phat 11 cta thiét bi ngudi dung 10 con dugc
tao chu hinh dé truyén dit liéu t6i mang truyén thong radio 30, hogc thu dir liéu tir mang
truyén thong radio 30, st dung RNTI thir nhét hoic RNTI thir hai theo cac quy tic lua
chon RNTI.

Céc quy téc lya chon RNTI c6 thé theo mét phuong an cta sang ché phy thude vao
mot hogic nhidu théng sé trong nhém bao gdm: vi tri dia Iy clia thiét bj ngudi dung 10; ky
hiéu nhan dang nit mang dang phuc vuy; cac nit mang lan cin dugc phat hién; loai kénh

truyén théng radio dugc gén; do dai cac khoang thoi gian nghi trong thu khong lién tuc;
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tinh di dong cua thiét bi ngudi dung 10; loai tin nhén giao thirc, loai truyén, va 16i truyén
thong RNTIL.

Céc quy tic lya chon RNTI nén dugc thiét ké dé dam bao ring ding RNTI dugc st
dung trong dung tip hop clia cac nit mang hodc trong cac 6 twong tmg voi tap hop clia
c4c nut mang. Trong vi du dién hinh ma RNTI thir nhét 13 hop 18 trong tap hop nho hon
clia cac 6 (hodc cac nit mang) so voi RNTI thir hai, diéu ndy s& tranh dugce viéc RNTI thir
nhit dugc sir dung trong tap hop clia cac 6 thit hai.

Céc quy téc lya chon RNTI dua vao vi tri dia Iy cla thiét bi ngudi dung 10, RNTI
thit hai c6 thé duge st dung khi thiét bi nguoi dung 10 gin véi mép cla tip hop cla cac
6 tht nhét, hoic khi c6 kha nang 1a no khoéng con nim trong ving pht song cta tap hop
clia cac 6 thir nhét.

Céc quy tic luya chon RNTI dya vao nhan dang nit mang dang phuc vy va cac nit
mang 1an c4n dugc phat hién cling cho phép viéc lya chon RNTI thich hop nhét phu thuéc
vao mot vi tri gin ding ca thiét bi nguoi dung 10.

Céc quy téc lua chon RNTI dya vao loai kénh truyén thong radio dugc gan cho phép
mang truyén thong radio 30 duogc st dung cac kénh véi cac mé hinh tai sir dung dia ly
khac nhau cho cac RNTI.

Céac quy tic lya chon RNTI dya vao cic khoang thoi gian nghi trong thu khéng lién
tuc hodc tinh di dong cua thiét bi ngudi ding 10 thong thuong sé sit dung RNTI thir hai
trong khi c6 khé ning cao hon la khi nguoi ding di chuyén ra ngoai ving phu song cla
RNTI thtr nhét. Piéu nay c6 kha ning gia ting trong khi tinh di dong cao hodc cac khoang
thoi gian nghi dai, bdi vi vi tri cta thiét bi nguoi ding 10 & lan truyén ngay sau do 1a
khong xac dinh.

Céc quy téc lya chon RNTI dua vao loai tin nhén giao thirc hoic loai truyén cho phép
mdt sb thong tin, c6 kha ning duge truyén cao hon bén ngoai vung phu séng cia tap hop
thit nhit clia cac 6 duoc truyén dan sir dung RNTI thir hai. Didu ndy c6 thé vi duy cho céc
tin nhin lién quan t6i chuyén ving, cac théng tin phyc hdi 13i, hodc cac thong tin thiét 1ap

két noi.
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Quy téc lya chon RNTI dia véao cac 151 truyén thong RNTI dé Iya chon RNTI 12 thay
d8i mot cach thu dong RNTI khi phat hién ring RNTI thir nht khong hoat dong (khong
hop 18). Didu nay c6 thé xay ra khi RNTI thir nhét dugc st dung bén ngoai tép hop thur
nhét cta cdc niit mang, va quy téc co thé 1a thiét bi nguoi ding sé lya chon RNTI thit hai
thay thé khi c6 13i xay ra.

Fig.3 thé hién nit mang 20 theo mot phuong an clia sang ché. Nt mang 20 bao gbm
b6 thu phat 21 va mdt bd xir Iy 22 ma dugc ghép doi truyén thong véi nhau trong nut
mang 20. BO xtr ly 22 duoc tao ciu hinh dé gan mét RNTI thir nhét t&i mot thiét bi nguoi
ding 10. RNTI thr nhét 1& hop 18 dbi véi tap hop thir nhat clia cac nit mang clia mang
truyén théng radio 30. Bo xtr ly 22 con dugc tao cau hinh dé gan it nhit mot RNTI thit hai
t6i thiét bi nguoi dung 10, trong d6 RNTI thtt hai 1a hop 1€ cho mdt tép hop thir hai cua
c4c nit mang cua mang truyén thong radio 30. T4p hop thir nhét ciia cac nit mang va tip
hop thir hai ctia c4c nit mang 1a cac tap hgp khéc nhau cua cac nit mang. B thu phat 21
dugc tao ciu hinh dé phat tin hiéu RNTI thir nhét t&i thiét bj ngudi dung 10, va phat tin
hiéu RNTI thir hai téi thit bi nguoi dung 10. Diéu nay dugc minh hoa bang hai mili tén
trong Fig.3.

Fig.4 thé hién lvu db cua phuong phép trong niit mang theo mét phuong an cia sang
ché. Phuong phap bao gdm budc gan 210 RNTI thir nhat t6i thiét bi ngudi dung 10, trong
d6 RNTI thtr nhét 13 hop 18 dbi véi tap hop thir nhit cia cac nit mang cua mang truyén
thong radio 30. Phuong phép con bao gdm birc gan 220 it nhét mdt RNTI thit hai t4i thiét
bi ngudi dung 10, trong d6 RNTI thtr hai 13 hop 1¢ dbi v6i tdp hop tht hai ctia cac nat
mang clia mang truyén thong radio 30, va trong d6 tip hop thir nhét ctia cac nlit mang va
tap hop thir hai ciia cac niit mang la cac tap hop khac nhau cia cdc nit mang. Phuong
phép con bao gdm gan bude 230 RNTI thir nhét t6i thiét bi ngudi dung 10, va gan 240
RNTI thtr hai t6i thiét bi nguoi ding 10.

Theo mét phuong an cia sang ché, bd thu phat 21 ciia niit mang 20 con duge tao cu
hinh @8 truyén di liéu t6i thiét bi nguoi dung 10, hogc thu dit lidu tir thiét bi ngudi dung,
st dung RNTI th& nh4t hodc RNTI thir hai dé nh4n dang thiét bi ngudi dung 10. Theo

phuong 4n ndy, cling mdt nit mang gan RNTI tht nhit va thir hai t&i thiét bi ngudi dung
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10 va thyc hién viéc truyén théng dit lidu véi thit bi nguoi ding 10. Tuy nhién didu ndy
khong cén thiét do sang ché cling d& c4p cac phuong an trong d6 mdt hogc nhiéu nit mang
thuc hién viéc gan va truyén cac RNTI thir nhét va thir hai va mét hoic nhiéu nit mang
khac truyén théng voi thiét bi ngudi ding 10 st dung 14n lugt cic RNTI thir nhit va thir
hai.

Hon nita, thay vi dé thiét bi nguoi dung 10 do va bao céo kénh duong truyén xuéng
theo cac giai phap thong thudng, kha ning khac 1a dé cho thiét bj ngudi dung 10 phat rong
mdt tin hiéu bao hiéu va dé mang truyén thong radio 30 nhan dang song hiéu bao hiéu boi
mot hodc nhidu nit mang va do d6 xéac dinh vi tri (nghia 13 xir Iy di dong) cho thiét bi
ngudi ding 10 nay. Mang truyén thong radio 30 c6 thé st dung diéu nay dé géan cac tai
nguyén ding cho truyén théng véi thiét bi nguoi ding 10 khi thiét bi nguoi dung 10 di
chuyén vao hé théng truyén théng khong day. Tuy nhién, diéu nay can ky hiéu nhan dang
tam thoi (nghia 12 RNTI) ma hop 1€ nam trong tap hop (ho#ic cum) cac niit mang. Trong
truong hop thiét bi nguoi ding 10 di chuyén vao khu vuc noi RNTI thi nhét da duoc sur
dung, RNTI thir nhét phai duoc tao cAu hinh d& dam béo ring RNTI 13 hop 18. Do d6, dé
trnh phat tin hiéu nay, s& ¢6 loi néu mét hoic RNTI thi nhét hoic RNTI thir hai co thé
14 hop 1¢ trong khu vyc réng nhét c6 thé, nghia 13 khu vuc dugc két hop véi thp hop thir
nhét hoc thit hai cia cdc nat mang hodc thir hai 1a rong nhét c6 thé.

Hon nita, viéc truyén RNTI tir thiét bi ngudi dung 10 s tiéu thy ning lugng. RNTI
cang dai, niang luong cén thiét ¢ truyén RNTI cang 16n. Nhung RNTI cang dai, khong
gian dia chi cang 16n. Do d6 c6 mét sy trao ddi qua lai gilta viéc st dung cac RNTI dai va
ngén (cling duoc goi 1a cic RNTI thir nhit va thir hai) va cac phuong phap dé x1r 1y hidu
qué viéc dinh dia chi trong mang truyén thong radio 30 sé rit quan trong.

Theo mét phuong an clia sang ché, mot kha ning dé xtr Iy cac RNTI thu nhét va thir
hai s& dua vao nit mang diéu khién trung tm don, ma diéu khién khéng gian dia chi RNTI
trong mang va dé xuat RNTI méi ndo nén dugc st dung trong nut mang. Diéu nay dugc
md t& trén Fig.5 trong d6 nit mang (NN) trung tim 20a diéu khién cac nat mang khac
20b, 20c, ..., 20n clia mang va gan c4c RNTI thir nhét va thi hai trong mang truyén thong

radio.
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Theo mdt phuong an cua sang ché, nit mang diéu khién c6 thé 1a nit mang danh
riéng cua mang, hodc dugc dinh vi chirc ning bén trong nut mang, hodc thdm chi trong
nut diéu khién mang (vi du trong céc thiét bj quan 1y va vén hanh (Operations and
Management, viét tit 13 OAM). Chirc néing co ban sé dugc dam bao dé khéng c6 nit mang
nao thu dugc cung RNTI tir hai thiét bi nguoi dung 10 khac nhau. Nut mang diéu khién
c6 thé sir dung thong tin tir tAt ca cac nit mang dugc két nbi dé dam bao diéu nay. Nhung
viéc quan trong 1a giam thidu nhu cAu thay d6i RNTI quéa thuong xuyén béi vi diéu nay
can phat tin hiéu bd sung gilta mang va thiét bi ngudi ding 10.

Nut mang diéu khién c6 thé sir dung cac so d6 khac nhau dé dat duoc diéu ndy. Dudi
day 1a mdt danh sach khong ddy du cta céc so dd c6 thé ma nat mang diéu khién c6 thé
st dung theo khia canh nay:

e Tinh, chia khong gian dia chi cia cac RNTI thanh nhiing tap hop khac nhau,
trong do nhiing t4p hop nay duoc gan dudi dang tinh toi nit mang trong mang
theo md hinh ma giam thiéu rii ro ma hai RNTI dugc st dung c6 khoang cach
gén nhau.

e Dong, st dung thong tin vi tri cia thiét bi nguoi dung 10 ¢ gan cac RNTI ma
t6i da khoang cach giira cac 1an sir dung cing moét RNTI. Khoang cach nay co
thé, vi du, 1a khoang cach dia 1y dua vao vi tri thiét bi ngudi ding hogc khoang
cach dia ly dua vao vi tri cia nut mang hodc khoang cach. Thay vi khoang cach
dia 1y, khoang cach tuong dbi tir cac diém nhidu radio cling c6 thé dugc xem xét.
Ngoai vi tri, cac thong tin khac, ching han nhu tbc do, md hinh st dung, v.v. ,
ding cho thiét bi nguoi dung 10 cling c6 thé dugc st dung.

e Sy két hop clia cac cach tiép can tinh va dong néu trén trong d6 phan khéng gian
dia chi cua RNTI duoc xt Iy theo cach tinh va phan duoc xir 1y theo cach dong.

Theo céc giai phap néu trén, nit mang diéu khién s& quan ly viéc sir dung cac RNTI
va tinh di dong cta thiét bi ngudi ding va khéi tao thay d8i RNTI khi c6 rui ro 14 cing
mdt RNTI duge st dung boéi thiét bi ngudi dung khac trong mot khoang cach gan nhau,
nghia 12 noi c6 rii ro 1a RNTI khong con hop 18. Trong truong hop nay, nit mang diéu

khién, co thé, voi sy ho trg cua cac nut mang khac, yéu cau mot trong cac thiét bi nguoi
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dung thay d6i RNTL

Tuy nhién trong hdu hét cac kich ban mang thyc té, viéc st dung nlit mang diéu khién
trung tAm tap trung (hodc bd phbi hop) c6 thé khéng kha thi. Cac 1y do dan t6i diéu nay
bao gdm thiéu kha ning mé rong, vi du khi sé lugng nit mang ting. Do do, s& kha thi dé
chia nhiém vu ctia nit mang diéu khién thanh nhimg khu vuyec riéng biét trong mang truyén
thong radio. Piéu nay c6 thé dugc thyc hién bang cich dua ra chirc ning ngang hang nhau
gifra cac nat mang diéu khién duoc phan bb nhu duge minh hea trén Fig.6. Theo vi du,
hai ntt mang diéu khién duoc phan bb 20a va 20b dugc thé hién. Nt mang 20a diéu khién
tap hop thir nhét ctia cac nit mang 20c, 20d va 20e trong khi nit mang 20b diéu khién tap
hop tht hai clia céc niit mang 20f, 20g va 20h. Cac nlit mang diéu khién 20a va 20b dugc
tao cAu hinh dé trao dbi thong tin lién quan dbi t6i xir Iy RNTI trong mang truyén thong
radio 30. Hon nita, cic nit mang didu khién 20a va 20b c6 trach nhiém dé gén cic RNTI
theo tap hop cac nut mang tuong tmg cua chung.

Chitc ning duoc mé ta cho nit mang diéu khién dugc tép trung hda cling co thé ap
dung cho céc niit mang diéu duoc phan bd duge md ta. Nhung vi chire ning hién dugc
phén chia thanh nhiing thyc thé riéng biét, nén hién can bd sung thong tin trao dbi gitra
cac nut mang diéu khién nhu dugc minh hoa béi mili tén trén Fig.6.

Theo mdt phuong an cua sang ché, viéc st dung RNTI dugce téi wu hoa trong nut
mang didu khién duoc phan b, va khi thiét bi nguoi ding 10 tiép can ranh gidi clia ving
dugc didu khién boi mét nat mang diéu khién duoc phan bd, nit mang bd diéu khién trao
ddi thong tin voi nat mang diéu khién dung cho khu vyc 1an cén, nhu dugc thé hién trén
Fig.6. Nt mang diéu khién vi du c6 thé kiém tra khi nao RNTI dugc cho phép dé sir dung
trong khu vuc gn sat v6i ving bién clia nit mang didu khién muyc tiéu, vi du boi mot
thong tin yéu ciu RNTL. Nt mang didu khién myc tiéu c6 thé bao nhén diéu nay, hoic
néu RNTI khong thé st dung, d& xut mot cach tiy ¥ mét hogic nhiéu RNTI ma c6 kha
ning su dung.

Fig.7 md t4 phuong an ndy cua sang ché. Nat mang diéu khién dang phuc vy 20a
truyén mot thong tin yéu ciu RNTI t6i nit mang diéu khién muc tiéu 20b xit Iy théng tin

yéu cdu RNTI va tra 15i bing mot théng tin bao nhan yéu ciu RNTI t6i nat mang diéu
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khién dang phuc vu 20a.

D4 tao thuan loi cho thu tuc nay, nat mang didu khién dang phuc vu 20a c6 thé bao
gdm RNTT hién thoi va vi tri cla thiét bi ngudi ding 10 trong thong tin yéu cau RNTI. Vi
tri cla thiét bi ngudi ding 10 c6 thé dugc thé hién theo cic cach khac nhau, vi du vi tri
dia Iy cua thiét bi ngudi ding 10 hodc nit mang dang phuc vu hodc voi thong tin vé céc
ky hiéu nhan dang nit mang dang phuc vu hodc nit mang lan cén gin nhit dugc diéu
khién béi b didu khidn muc tiéu, trong d6 bd didu khién myc tidu c6 thé str dung mot co
s& dit lidu (hay twong ty) dé danh gia khoang cach gifra viéc sir dung RNTI voi viée su
dung RNTI trong nit mang dudi sy diéu khién cla né. Ngoai vi tri, cac thong tin khac,
chéng han nhu téc d6, md hinh st dung, v.v cta thiét bi ngudi dung 10 cling co thé duoc
st dung.

Theo mdt phuong an ctia sang ché, cac niit mang didu khién tiép tuc trao ddi théng
tin lién quan t&i viéc sir dung RNTI theo mét cach tuwong tu nhu dugc néu trén. Nhung
thay vi chi trao d6i thong tin giita cac thiét bi nguoi dung & gén duong ranh gidi cho cac
niit mang didu khién khac, cac nit mang diéu khién trao dbi viéc str dung va vi tri t6i toan
bo RNTI dudi sy didu khién ctia né. Theo cich ndy, cac nut mang diéu khién dugc phan
b6 s& nhén biét duge toan bd théng tin vé viéc sit dung RNTI trong toan b cac bd diéu
khién 1an can. Didu nay c6 thé dugc mé rong dé trao d6i thong tin ndy khong chi gitra cac
nit mang diéu khién 1an cin ma con téi toan b cac nit mang didu khién trong mang
truyén théng radio.

Theo mét phuong an cua sang ché, nit mang diéu khién phéi hop trung tim dugc
gi6i thidu. Piéu nay dugc minh hoa trén Fig.8. BO diéu khin phdi hop trung tim 20a diéu
khién hai b didu dugc phan b 20b va 20c. Mi b diéu dugc phan b 20b va 20c lan
luot diéu khién ba nit mang diéu khién 20d, 20e, 20f va 20g, 20h, 20i. Nut mang diéu
khién phéi hop trung tAm 20a co thé hoat dong theo mét pham vi thoi gian chdm hon so
véi cac nit mang didu duge phan bd 20b va 20c. Vi dy, cac nat mang diéu dugc phan bb
20b va 20c c6 thé thong bao nut mang diéu khién trung tdm 20a cua cac RNTI ma hién
dang khong hoat dong va do d6 co kha thi cho viéc sir dung trong nit mang didu khién

khac. Didu ndy ¢6 thé, vi du, d& st dung cho cac thiét bi nguoi dung di chuyén nhanh ma
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tao ra rii ro 16n hon khi di chuyén giita cac khu vuc duoc diéu khién bdi cc nit mang
diéu khién khac nhau. B diéu khién phéi hop trung tdm 20a sau d6 c6 thé thong bio cho
cac bd didu duoc phan bd 20b va 20c vé viée sir dung hién thdi cia RNTI trong cac nit
mang diéu khién 14n cén, hodc thdm chi viéc st dyng trong toan bd cac nit mang diéu
duogc phén bé.

Fig.9 minh hoa viéc trao ddi thong tin gifra cac nit mang b didu hién khéc nhau cta
phuong an duoc thé hién trén Fig.8. Fig.9 thé hién cach cic bd diéu dugc phan b6 20b va
20c truyén céc thong tin st dung RNTI t6i bd didu khién phdi hop trung tim 20a. B diéu
khién trung tAm 20a sau do truyén thong tin vé viéc st dyng RNTI trong cac nut mang
didu khién 1an can t6i cac b didu duge phan bd 20b va 20c 14 cac bd diéu khién c6 thé st
dung thong tin nay dé gan cac RNTI trong cic tip hop tuong Ung clia cac nit mang cua
chiing duéi sy diéu khién cua ching.

Kha ning khac dé ting cudng hon nira vidc gan RNTI t6i c4c thiét bi nguoi dung c6
thé dugc xem nhu mét cach st dung cac RNTI hoi khac bdi cac thiét bi nguoi dung. Vi
dy, mdi thiét bi ngudi dung c6 thé duoc gan voi mét RNTI “ngén”, cling con duge goi la
cic RNT thr nhAt ma hién nim trong LTE va mdt hay nhiéu RNTI bd sung, hogic con goi
13 cAc RNTI “dai” hodc cac RNTI thr hai va cac quy tic lya chon RNTI dé biét khi nao
va cach stt dung cac RNTI khac nhau nay. Nhu di d& cap, cac quy tic lya chon RNTI o
thé dugc xéac dinh theo tiéu chuén va duoc thyuc hién trong thiét bi nguoi ding 10 chéng
han, hoic cling c6 thé dwoc phat tin hidu toi thiét bi ngudi ding 10 cung voi RNTI tir
mang 30 qua mgt hodc nhiéu nit mang trong mot tin nhén diéu khién RNTIL Céc vi du
clia cée quy tic lua chon RNTI nay c6 thé bao gdm cac quy tic lya chon RNTI dé biét khi
nao sur dung cac RNTI khac nhau phy thudc vao:

e Vi tri dia ly cua thiét bj ngudi ding 10;

Ky hiéu nhin dang nit mang dang phuc vu;

Cac nut mang 1an cin dugc phat hién;

Loai kénh truyén thong radio dugc gan;

Do dai cac khoang thoi gian nghi trong thu khong lién tuc;
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e Tinh di dong cta thiét bi nguoi dung 10;

e Loai tin nhén giao thirc, loai truyén, va

e L3i truyén thong RNTI

Cac RNTI bé sung c6 thé vira duoc sir dung nhu cac phin mé réng cho RNTI ngén
(nghia 13, khi ching cing hop nhét tao thanh mét RNTI) hodc dugce xac dinh nhu mét
RNTI hoan toan tach biét. Theo phuong an trude, RNTI bd sung (dai) 1a RNTI ngén véi
phin mé rong khong gian dia chi. Hon nita, phdn mé rong khong gian dia chi co thé 1a
mot ky hiéu nhan dang chung cho tip hgp cua cac niut mang ma RNTI bd sung (dai) vao
do 1a hop €.

Gia dinh ring céc RNTI ngén 13 hop 18 va duy nhét dugc cip phat t6i mdi thiét bi
nguoi dung trong mot tap hop cac RNTI, va cac bit bd sung (vi du 3 bit) cu thé cho tap
hop ctia cac nit mang chi dugc bao gdm trong RNTI trong nhing truong hop dic biét khi
thiét bi ngudi dung 10 khéng chéc chin raing RNTI cua nd 12 hop 18, vi du, néu thiét bi
nguoi dung 10 khéng ndm trong cing mét tép hop trong d6 RNTI duoc cap phat, hosc
néu d6i khi n6 khéng duoc két ndi. Trong nhing tinh hubng duoc néu trén, RNTI bd sung
(dai) dugc dung cho cac lién két dudng xudng va/ hogc 1én cd thé dugc tao nén, ching
han nhu:

e RNTI: 16 bit, ID 6: 4 bit, ID cum 4 bit, vv. (vi du nhiéu cip do);

e RNTI: 16 bit, ID &: 128 bit (vi du ID 6 duy nhat);

e RNTI: 32 bit, ID cum 128 bit (khong co6 ID d);

Ciing c6 kha ning st dung RNTI dai khac hoan toan thay vi RNTI ngén voi
(c4c) phin m& rong khi thiét bi ngudi dung 10 khong nhan biét dugc lidu né co thé duoc
nhén biét trong mang hay khong.

Khéng gian dia chi dugc mo rong cling cO thé duoc st dung khi thiét bi ngudi ding
10 tiép can mép khu vuc clia tip hgp duge két hop clia cac nit mang trong phat tin hiéu
lién quan dén tinh di d6ng ma c6 thé tao ra cac théng tin manh hon, nghia 13, ching c6 thé
duoc thu boi nut mang dich. Bét ké thong tin voi RNTI mé rong duge thu boi nit mang

trong tip hop nguon ciia cac nit mang hodc trong cac tap hop dich clia cac nit mang, van
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cin danh gid liéu RNTI c6 can dugc thay dbi, vi du, boi vi RNTI ngén (v6i cac bit mo
rong khac nhau) duoc sir dung trong tip hgp dich cia cac nit mang. Khi nlit mang mai
thu mot thong tin chita céc bit m& rong tir nit mang khac, né ¢6 thé sit dung cac bit md
rong dé nhan dang niit mang ngudn. Nhe d6 né c6 thé giri théng tin téi nit mang ngudn
va thong bao rang RNTI c6 thé dugc giai phong khi thiét bi ngudi dung 10 da dugc gén
mdt RNTI méi. Mot vi du c6 thé vé cach thay d6i RNTI duge xtr ly trong subt qua trinh
chuyén ving, néu phan ngén cac RNTI dugc danh riéng trong nit mang dich dugc minh
hoa trén Fig.10.

Trén Fig.10, céc viée truyén dudng truyén 1én (UL) cling c6 thé, vi du 1ap lich cac
yéu cdu va bao nhan cho céc yéu cdu nay, vi du nhu 14 cip quyén UL hop 1&. RNTI méi
c6 thé duge cp phat & mot vai thong tin s& hiru hodc vi du sir dung phat tin higu didu
khién DL. Viéc hat tin hiéu trong Fig.10 12 nhu sau:

F1, UD 10 chi st dung mdt RNTI ngén;
F2, UD 10 thu 1énh tdi RNTI mé rong nguoi dung (dai) tr NN dang phyc vu
20a;
F3, chuyén viing cho UD 10 ho#c mang di chuyén dich bdi canh UD dich t&i
NN dich 20b;
F4, UD 10 truyén dir liéu toi NN dich 20b st dung RNTI m& rong;
F5, NN dich 20b truyén mot béo nhan téi UD 10;
F6, NN dich 20b gan RNTI ngén méi sit dung RNTI mo rdng;
F7, UD 10 b4o nhan RNTI ngén méi;
F8, UD 10 bét dau st dung RNTI ngén méi dé truyén théng véi NN dich 20b;
F9, NN dich 20b truyén béo nhan téi UD 10.
Vi du khac dugc minh hoa trén Fig.11. C6 bbi canh thiét bi nguoi dung 10 duge
di chuyén gifta c4c nlit mang ngudn va cac nit mang dich. Viéc phat tin hiéu trén Fig.11
nhu sau:
e F1, UD 10 d3 chuyén ving xong hosic mang da thay d6i bbi canh UD tir NN
20a dang phuyc vy toi NN dich 20b;
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e F2, néu RNTI ngén ctia UD vira sit dung trong NN dich 20b, RNTI ngén méi
hodc cac RNTI duoe gan cho UD 10;

e Tuy nhién, néu RNTI ngén dang dugc st dung trong NN nghe viéc truyén UD:

e F3, NN dich 20b c6 thé truyén t&i UD 10 sir dung RNTI md réng d biét t6i UD
10;

e F4, NN dich 20b gan RNTI ngén méi (hodc cac RNTI ngén va dai) bang cach
stt dung RNTI mé rong d4 biét boi UD 10;

e F5,UD 10 b4t diu sir dung RNTI ngén méi dé truyén thong véi NN dich 20b;

e F6, NN dich 20b bit dAu st dung RNTI ngéin méi dé truyén thong véi UD 10.

Ngoai ra, cac hé théng ké thira vi dy nhu LTE ¢0 thé st dung phuong phap mé rong
RNTI theo sang ché. Vi dy, thiét bi ngudi dung (vi du UE nim trong LTE) c6 thé bat dau
thiét 1ap két néi tir ché do nghi t6i ché d6 dugc két ndi bang cach guri thong tin tuong
duong phin ddu dugc xdo trén voi hodc bao gdm RNTI dai cla né. Sau d6 phan héi truy
cap nghu nhién (céc bit kiém tra du thira tuan hoan (CRC) dugce x4o trdn voi cac thiét bi
ngudi ding RNTI dai) c6 thé bao gdm cép quyén UL, dinh thdi trudc, phan bd sung 6/cum
méi ctia RNTI va c6 thé toan bd RNTI ngén méi néu sy thay ddi 1a can thiét do xung dot
RNTI.

Céac giai phap xur ly RNTI dugc néu trén cling co thé don gian hoa tinh di dong cong
nghé truy cp gitta cac song radio (Radio Access Technology, viét tit 1a RAT) néu RNTI
mé rdng duge st dung, chang han, sy két ndi lai theo mot RAT khac. Do d6, phan mé
rong clia RNTI ¢6 thd dugc bd sung vao tat ca cac hé thong ké thira nhu LTE va UMTS
dé gitip kha ning tuong tac.

Véi sy dinh nghia cuia mdt RNTI dai dugc mo rong trong hai phan (phan ngin va
phin mé rong) van d& quan trong 1a liéu c6 kha ning gén lai cac bit gilta cac tién t va cac
phan RNTI ngén hay khong. Viéc gan lai ¢6 thé cho phép cac phép gan twong thich cao
hon, nhung n6 cdn mot sb cach danh dAu ranh gidi, trong tu dé danh diu dia chi cho cac
dia chi IP. Do RNTI ngn sé& dugc bao gém trong nhidu tin nhén, phép gan lai ¢6 thé dugc

két thic bing cach phat tin hidu rong ma chi bdo c6 bao nhiéu bit nén co trong tién t6 va
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trong RNTI ngén trong moét khu vyc hodc mang truy cap cu thé. Piéu nay van can thiét bi
ngudi ding 10 va nit mang 20 céu tric la sd luong cac bit dugc sit dung trong cac truong
RNTI clia cic doan dAu giao thirc. Mot gidi han cb dinh don gian hon rét nhidu dé thuc
hién vi cac phan tir/cac truong giao thic tin nhén cd nhitng d6 dai c¢b dinh, nhung né dit
nhitng han ché vé kha ning thich ting véi cac kich thude cym va/hodc sé lugng céc thiét
bi nguoi ding ma co thé dugc chira trong nhitng trang thai khac nhau khi mé hinh luu
thong khac nhau.

Lién quan t&i viéc xur ly tinh di dong cua thiét bi nguoi dung 10, mot giai phap don
gian ¢6 thé vi du nhu bd sung viéc mé hoa khu vuc vao tin nhén didu khién duong xubng
(DL). Viéc ma hoa khu vuc co thé duogc st dung nhu mot phan ctia RNTL Vi dy, néu thiét
bi nguoi dung 10 di vao khu vyc méi duge két hop voi tap hop clia cac nut mang, né co
thé st dung RNTI dugc md rong v6i ma hoa khu vye tir khu vuce trude do toi khi viéc
truyén thanh cdng thir hai duoc hoan thanh. Néu mang lwu y xung dot RNTI dang toi,
RNTI sé& dugc thay dbi ngay 14p tirc.

Hon nita, mot cach c6 thé dé hop 1y hoa tinh di dong clia thiét bi nguoi dung 10 la
Jam cho viéc chuyén ving dé dy doan hon. Vi duy, néu mdt thiét bi ngudi dung 10 dang
tiép can mép 6, 6 ngudn c6 thé bat dau dit cau hoi néu RNTI clia ngudi dung c6 san trong
tap hop dich cua cac nit mang. Néu RNTI ¢6 sin trong b diéu khién dich, thi RNTI c6
thé duoc danh riéng cho viée chuyén ving cé thé. Néu RNTI khéng c6 san, tip hop dich
ciia cac niit mang va tip hop nguén clia cac nut mang co thé dam phan RNTI, ma ty do
trong ca hai tp hop va RNTI nay co thé dugc géan t6i thiét bi ngudi dung 10. Néu vi mot
s 1y do viéc chuyén ving khong xay ra, ngudn c6 thé giai phong RNTI nay tir niit mang
dich hoic theo cach khac nit mang dich co thé ngit b dinh thoi cho RNTI nay.

P4 kich hoat thiét bi nguoi ding 10 giri dit liéu thinh thoang khong két ndi hogc dir
liéu dya vao tranh chép trong subt ché do nghi, cac thiét bj ngudi dung ciing co thé gifr
RNTI cia n6 trong ché do nghi. RNTI c6 thé dugc giai phong néu thiét bi ngudi dung 10
khong dang truyén bét c dit liéu ndo hogc lam méi RNTI clia nd trong khoang thoi gian

nhét dinh.
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Theo céch khéc, cac 16p RNTI khac nhau ¢ thé duge dua vao d6i v6i nhing trang
thai khac nhau cua thiét bi ngudi ding. Vi dy, cac thiét bi nguoi ding & ché d6 nghi c6
thé sir dung cac gia tri RNTI dai hop 1é trong toan b khu vuc nhén tin va do d6 giai phong
cac RNTI ngén cho cac thiét bi nguoi dung dugc két ndi. Khi thiét bi ngudi dung dang
thiét 1ap két néi RRC, n6 c6 thé st dung RNTI dai hon va nit mang c6 thé thay ddi phan
ngén néu mét RNTI ngén dugc gan toi thiét bi nguoi dung khac trong ché d6 nghi.

Theo mdt phuong an cla sang ché, RNTI thir nhét va RNTI thir hai tir mang truyén
thong radio 30 dugc thu trong tin hiéu radio don hodc cac tin hi¢u radio tach biét. Nho do,
vi du cac RNTI ngén va dai c6 thé dugc truyén trong cling tin hiéu hodc trong cac tin higu
tach biét phu thudc vao cac yéu cau truyén théng va img dung.

Fig.12 thé hién Iuu d xtr Iy RNTI caa RNTI ngén va dai tir quan diém thiét bj nguoi
ding 10. S1) Ban dau thiét bi ngudi dung 10 khong co bat cr RNTI nao dugc géan. S2)
Thiét bi nguoi ding 10 thu nhan cac RNTI thi nhét va thir hai ttr mang truyén thong radio.
Didu nay c6 thé hoan thanh trong thl tuc thiét dit két ndi chéng han. S$3) Thiét bj nguoi
dung 10 s dung RNTI ngén dung cho céc viée truyén dit lidu. S4) Néu viéc truyén dén
v&i RNTI ngén bi 161, thiét bi nguoi dung 10 thay dbi @8 st dung RNTI dai. Piéu ndy c6
thé xay ra néu mang radio phat tin hiéu 1énh toi thiét bi nguoi dung 10 dé str dung RNTI
dai. Trong qué trinh truyén v6i RNTI dai, thiét bi ngudi ding 10 ¢6 thé thu mo6t RNTI méi
tir mang radio, hodc mang radio co thé 1énh cho thiét bi nguoi ding st dung RNTI ngén
thay thé. Trong ca hai truong hop, thiét bi ngudi dung 10 s& quay trd lai sir dung RNTI
ngén. Néu két nbi bi mét, cac vide truyén khong thanh cong ngay ca khi khi RNTI dai
duoc st dung va thiét bi nguoi ding 10 phai quay lai trang thai ban d4u S1 ma khéng co
bat ky RNTI nao hop 18. Thiét bi nguoi ding 10 cling co thé thay ddi toi trang thai ngli
trong mot khoang l4u hon. Trong sudt ché do nghi, thiét bi nguoi dung gitt cac RNTI tht
nhét va cac RNTI thir hai di dugc gan, va sau khi thiét bi nguoi dung 10 thire ddy, thiét
bi nguoi dung 10 s dung RNTI dai cho viéc truyén thr nhét dé ting d6 manh.

Fig.13 thé hién luu dd x Iy RNTI ngén va dai tr quan diém nut mang 20. Thu tuc
néythéfﬁ@ncédncécFUﬁTIdﬁngchorn@tﬂﬁétbinguéidﬁngﬁH)duqcxﬁly.Sl)Tkong
trang thai ban d4u, thiét bi ngudi dung 10 khéng dugc gan cac RNTI thir nhét va thit hai
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bdi nlit mang, nhung thiét bi nguoi dung 10 ¢ thé duge gan cac RNTI béi cac nit mang
khac. S2) Néu viéc truyén véi RNTI dai dugc thu nit mang kiém tra néu phan RNTI ngén
d3 bi chiém. S3) Néu RNTI ngén khong bi chiém, nlit mang danh riéng RNTI ngén cho
thiét bi nguoi dung 10. Néu thiét bi ngudi ding 10 & mép ciia mét 6, thiét bi nguoi dung
10 c6 thé can tiép tuc sir dung RNTI dai. S4) Nguoc lai, nit mang co thé 1énh cho thiét b
ngudi ding 10 st dung RNTI ngén. S5) Néu RNTI ngén duge st dung bdi thiét bi nguoi
ding 10 bi chiém, nit mang sé thay thé gan RNTI ngén méi cho thiét bi nguoi duing 10.
Theo nhiéu phuong an, RNTI dai moi s€ dugc gan & cung thoi diém. Su gan cac RNTI
méi cling xay ra néu niit mang thu nd lyc truy c4p tir mot thiét bi ngudi dung 10 ma van
chua duoc két ndi, va do d6 khong c6 bat ky RNTI duge gan. S6) Khi mang radio thu cac
viéc truyén voi mot RNTI ngén, mang radio c6 thé cAn 1énh cho thiét bi nguoi dung 10 st
dung RNTI dai thay thé. S7) Pay 14 truong hop dién hinh cho céc thiét bi ngudi ding &
mép 6, noi thiét bi nguoi dung khong thé dugc dam bao ring RNTI ngén thich hop dé
nhan dang thiét bi nguoi ding. Nt mang cling co thé 1énh cho thiét bj nguoi dung 10 st
dung RNTI dai néu niit mang vi vai ly do khac nghi ngo rang RNTI ngén khéng phai duy
nhét va hop 18 trong 6. Viée truyén RNTI dai sau do s& dugc st dung dé xéc dinh c6 can
mdt RNTI moi khong.

Hon nita, phuong phép bét ky theo sang ché c6 thé duge thyc hién trong chuong
trinh may tinh, c6 ma chuong trinh, ma khi chay boi cac phwong tién xtr ly khién cho cac
phuong tién thuc hién cac budce ciia phuong phap. Chuong trinh may tinh dugc luu trir
trong vat ghi doc dugc may tinh clia san phim chuong trinh méy tinh. V4t ghi doc duoc
béi may tinh c6 thé bao gdm bét ctr b can thiét bt ky, chéng han nhu ROM (bd nho chi
doc), PROM (bd nhd chi doc c6 thé 1ap trinh dugc), EPROM (PROM co thé xo0a duoc),
b5 nhé tia chép, EEPROM (PROM c6 thé x6a dugce bang dién), hodc b dia cung.

Ngoai ra, nguoi co trinh dd trung binh trong linh vuc k§ thuat tuong Ung biét réng
thiét bi nguoi dung va nit mang theo sang ché bao gém céc kha ning truyén thong can
thiét dudi dang, vi du, cac chitc niing, cic phuong tién, cac bd phén, cac thanh phén, V.V.,
dé thuc hién giai phap theo sang ché. Céc vi du vé cac phuong tién, cac bd phan, cac thanh

phdn va cc chirc ning nay 1a: cac by xu ly, cac bd ghép noi truyén thdng, bd nhd, cac bd
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dém, 16gic didu khién, cac bd ma hoa, céc bd giai mé, bo phdi hop theo ti 1§, bd phdi hop
khong theo ti 1€, cac bd phén anh xa, cac bd da hop, cac bd phén quyét dinh, cac b phén
lya chon, cac bd chuyén mach, céc bd dan xen, cac bd giai dan xen, cac b diéu bién, cac
bd giai didu bién, cac du vao, cac dau ra, cic dng ten, cac bd khuéch dai, cac bo phan thu,
cac bd phan truyén, cac DSP, cac MSD, bo ma hoa TCM, bd giai md TCM, cac bd phin
cAp ning luong, cac bd cip nang luong, cac giao dién truyén thong, cac giao thic truyén
théng, v.v., duge bé tri pht hop véi nhau dé thyc hién giai phap theo sang ché.

Cu thé 13, cac bd xr ly clia thiét b truyén theo sang ché cd thé bao gdm, vi du, mot
hogic nhidu vi du v& bd xtr Iy trung tdm (CPU), bd phan xtt ly, mach xu ly, bd xu ly, mach
tich hop Umg dung danh riéng (ASIC), bo xtt ly, phuong tién xur Iy, hodc logic xir Iy khac
ma ¢6 thé hidu va thyuc hién cac 1énh. Khéi niém "bd xir Iy" nhu vay c6 thé thé hién hé
mach xir Iy bao gdm céc mach xit 1y, chéng han nhu, vi du, bét ky, mot vai hodc toan bd
trong sd cac bo xir Iy néu trén. Hé mach xir ly con ¢ thé thuc hién céc chirc ning xt ly
dit lieu @8 dua vao, dua ra, va xir Iy dir lidu bao gdm céc chirc ning dém dir liéu va diéu
khién thiét bi, ching han nhu diéu khién viée xir Iy cudc goi, diéu khién giao dién ngudi
dung, hodc tuong tu.

Cudi cung, can hiéu ring sang ché ndy khong gidi han & cac phuong an néu trén, ma
con cung lién quan dén cac su két hop cua tit ca cac phuong 4n ndm trong pham vi ctia

cac diém yéu cau bao ho kém theo.
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YEU CAUBAO HQ

1. Thiét bi ngudi dung (10) dé str dung cho hé théng truyén thong khong day (40), thiét
bi ngudi dung (10) bao gdm bé thu phét (11) dwoc tao cau hinh dé:

thu ky hiéu nhan dang tam thoi radio (Radio Network Temporary Identifier, viét
tht 13 RNTI) thir nhét, trong d6 RNTI thtr nhét 1a hop 18 dbi véi tap hop thir nhat cua
cac nit mang (20a, 20b,..., 20n) cua mang truyén thong radio (30);

thu it nhat mot RNTI thir hai, trong d6 RNTI thit hai 12 hop 1& d6i vé6i tap hop thir
hai cia cac nit mang (20a, 20b,..., 20n) ciia mang truyén théng radio (30), va trong d6
tap hop th nhét cta cdc nGt mang (20a, 20b,..., 20n) va tip hop thir hai ciia cac nit
mang (20a, 20b,..., 20n) 14 céc tdp hop khac nhau clia cac nut mang (20a, 20b,..., 20n);

truyén dit liéu dén mang truyén thong radio (30), hoic thu dit liéu tir mang truyén
thong radio (30), st dung RNTI thur nhét hozic RNTI thtt hai;

trong d6 RNTI tht hai 13 RNTI tht nhét véi phén mé rong khdng gian dia chi, va
phin mé rong khong gian dia chi 1a ky hiéu nhén dang chung cho tép hop thir hai cua
cac nat mang (20a, 20b,..., 20n).
2. Thiét bj nguoi dung (10) theo diém 1, trong d6 bod thu phat (11) con dugc tao chu
hinh dé:

thu RNTI thir nhét va RNTI thét hai tir mang truyén thong radio (30) trong tin hiéu
radio don hodc trong cac tin hiéu radio tach biét.
3. Thiét bi ngudi dung (10) theo diém bt ky trong sb cac diém néu trén, trong d6 bd
thu phat (11) con duogc tao c4u hinh dé:

bét dau truyén dit lidu t6i mang truyén thong radio (30) nho sit dung RNTI thtr
nhét, va

truyén dit liéu dén mang truyén thong radio (30) sit dung RNTI thir hai thay thé
néu viéc truyén dit liéu dén mang truyén thong radio (30) st dung RNTI th nhét bi

161.
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4. Thiét bi ngudi ding (10) theo diém bat ky trong s6 céac diém néu trén, trong d6 viéc
sit dung RNTI thtr nhit hoic RNTI thtt hai dugc quy dinh béi cac quy téc lua chon
RNTIL

5. Thiét bi ngudi ding (10) theo diém 4, trong d6 thiét bi ngudi ding (10) con bao gdbm
bd xr 1y (12) duoc tao cdu hinh dé cung cép cac quy téc Iya chon RNTI, hoc trong d6
bd thu phat (11) con dugc tao c4u hinh & thu tin nhin didu khién RNTI tir mang truyén
thong radio (30) bao gdm céc quy tac lya chon RNTI; va trong d6 b thu phét (11) con

duoc tao cau hinh dé:

truyén dit liéu dén mang truyén théng radio (30), hodc thu dit liéu tir mang truyén
thong radio (30), str dung RNTI thu nhét hodic RNTI thtt hai theo céc quy téc lua chon
RNTI.

6. Thiét bj nguoi dung (10) theo didm bat ky trong sb cac diém néu trén, trong dé tap
hop thir nhét cta cac nat mang (20a, 20b,..., 20n) 13 tAp hop con cla tap hop thir hai

cua cac nit mang (20a, 20b,..., 20n).

7. Thiét bi ngudi dung (10) theo diém 5, trong d6 cic quy téc lua chon RNTI dé st
dung RNTI thtr nhat hodc RNTI thit hai phu thudc vao mot hodc nhiéu théng s trong
nhém bao gdm: vi tri dia Iy cua thiét bi nguoi dung (10); ky hiéu nhan dang nat mang
dang phuc vy; cdc nit mang 14n cén dugc phét hién; loai kénh truyén théng radio dugc
géan; d dai clia cac khoang thoi gian nghi trong viée thu nhan gian doan; tinh di dong
cta thiét bi ngudi dung (10); loai tin nhén giao thirc, loai truyén, va 18i truyén théng

RNTIL.

8. Nut mang (20) dung cho mang truyén thong radio (30), nit mang bao gbm b thu
phat (21) va b xit Iy (22); trong d6 b xir Iy (22) dugc tao ciu hinh dé:

gén ky hiéu nhan dang tam thoi radio (RNTT) thit nhét t6i thiét bi ngudi ding (10),
trong d6 RNTI thir nhét 1a hop 18 dbi véi tap hop thi nhat cia cic nat mang (20a,
20b,..., 20n) clia mang truyén thong radio (30),
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gén it nhat mot RNTI thi hai téi thiét bi ngudi ding (10), trong d6 RNTI thir hai

lahop 1€ dbi véi tap hop tht hai cta cac niit mang (20a, 20b,..., 20n) clia mang truyén
thong radio (30), va trong d6 tap hop thir nhét cta cac nat mang (20a, 20b,..., 20n) va
tap hop thir hai cuia cdc nut mang (20a, 20b,..., 20n) 1a céc tdp hop khic nhau cua cac
nut mang (20a, 20b,..., 20n); trong d6 RNTI thir hai 1a RNTT thi nhét véi phén mao rong
khong gian dia chi, va phan mé rong khong gian dia chi 1a ky hiéu nhén dang chung
cho tip hop thir hai ctia cac nit mang (20a, 20b,..., 20n), va trong d6 bo thu phat (21)
duge tao cAu hinh dé:

phét tin hiéu RNTI thr nhét dén thiét bi nguoi dung (10);

phat tin hiéu RNTI thir hai dén thiét bi ngudi dung (10).
9. Nut mang (20) theo diém 8, trong d6 bd thu phat (21) con dugc tao c4u hinh dé:

truyén dit lidu dén thit bi ngudi ding (10), hogc thu dit lidu tir thiét bi nguoi
dung, st dung RNTI th nhit hodc RNTI thir hai dé nhan dang thiét bj nguoi dung
(10).
10. Nt mang (20) theo diém 8 hodc 9, trong d6 bo thu phét (21) con dugc tao cAu hinh
dé:

phét tin hidu RNTI tht nhit va RNTI th hai t6i thiét bi ngudi ding (10) trong tin
hiéu radio don hodc trong céac tin hi€u radio tach biét.
11. Nt mang (20) theo diém bat ky trong sd cac diém tir 8 dén 10, trong d6 bd thu phét
(21) con duge tao cau hinh dé:

phat tin hiéu tin nhan didu khién RNTI dén thiét bj nguoi dung (10), trong d6 tin
nhin didu khién RNTI bao gdm céc quy tic lua chon RNTI xem thiét bi ngudi ding
(10) nén sir dung RNTI thit nhat hodc RNTI tht hai.
12. Nt mang (20) theo diém 11, trong d6 céc quy t&c lya chon RNTI dé sir dung RNTI
tht nhét hodc RNTI thir hai phu thudéc vao mdt hodc nhiéu théng s6 trong nhém bao
gdm: vi tri dia Iy ctia thiét bi ngudi ding (10); ky hidu nhan dang nit mang dang phuc

vy; cdc nut mang 1an cin dugce phat hién; loai kénh truyén théng radio dugc gan; do
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dai cta cac khoang thoi gian nghi trong viéc thu nhén gié doan; tinh di dong cla thiét

bi ngudi dung (10); loai tin nhén giao thirc, loai truyén, va 11 truyén thong RNTIL.

13. Phuong phéap duoc thuc hién béi thiét bi ngudi dung (10) d8 str dung cho hé théng
truyén thong khong day (40), phuong phap ndy bao gbm céc budc:

thu (110) ky hiéu nhén dang tam thoi radio (RNTI) thu nhét, trong d6 RNTI thir
nhét 14 hop 18 d6i vdi tap hop thir nhét clia cac ntit mang (20a, 20b,..., 20n) ciia mang
truyén thong radio (30);

thu (120) it nhat mot RNTI tht hai, trong d6 RNTI thir hai 14 hop 18 d6i vai tap
hop thir hai ctia cac niit mang (20a, 20b,..., 20n) cua mang truyén thong radio (30), va
trong do tap hop th nhét cua cac nat mang (20a, 20b,..., 20n) va tap hop thir hai cia
cac nit mang (20a, 20b,..., 20n) 1a cac tap hop khac nhau clia cac nut mang (20a, 20b,...,
20n), trong d6 RNTI tht hai 1a RNTI tho nhit v6i phin mé rong khong gian dia chi,
va phan mé réng khong gian dia chi 1a ky hiéu nhén dang chung cho tap hop thir hai

cua cac nit mang (20a, 20b,..., 20n);

truyén (130) dit liéu dén mang truyén thong radio (30), hodc thu (140) dit liéu tir
mang truyén thong radio (30), stt dung RNTI thtt nhét hodc RNTI thit hai.

14. Phuong phap duge thue hién bai nit mang (20) dung cho mang truyén thong radio
(30), phuong phap nay bao gbm cac bude:

gén (210) ky hiéu nhén dang tam thoi radio (RNTI) thir nhdt dén thiét bi nguoi
dung (10), trong d6 RNTT thir nhét 13 hop 18 d6i véi tap hop thir nhat ctia céc niit mang
(20a, 20b,..., 20n) clia mang truyén thong radio (30);

gan (220) it nhat mot RNTI thir hai dén thiét bi ngudi dung (10), trong d6 RNTI
thir hai 1a hop 1€ ddi véi tap hop thir hai cua cac nit mang (20a, 20b,..., 20n) ciia mang
truyén thong radio (30), trong d6 RNTI thr hai 1a RNTI thir nhit v6i phan mé rong
khong gian dia chi, va phin mé rong khong gian dia chi 13 ky hiéu nhén dang chung
cho tip hop thir hai ctia cdc nat mang (20a, 20b,..., 20n), va trong d6 tap hop tht nhét
clia cac nut mang (20a, 20b,..., 20n) va tap hop thit hai ctia cic nat mang (20a, 20b,...,
20n) 13 c4c tAp hop khéac nhau ctia cac nut mang (20a, 20b,..., 20n);
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phét tin hiéu (230) RNTI thir nhit dén thiét bi ngudi dung (10);

phat tin hiéu (240) RNTI thir hai dén thiét bj ngudi dung (10).
15. Vat ghi doc duge béi mdy tinh c6 chira chuwong trinh may tinh c6 mé chuong trinh
ding dé thyc hién phuong phép theo diém 13 khi chuong trinh m4y tinh chay trén may
tinh.
16. Vit ghi doc duge bdi may tinh c6 chira chwong trinh may tinh ¢6 mé chuong trinh
ding dé thyc hién phuong phép theo diém 14 khi chuong trinh may tinh chay trén may
tinh.
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----------------------------------------------------------------------

., 0
---------------------------------------------------------------------

110
Thu RNTI thtt nhét trong d6 RNTI th nhat 13 hop 1€ 61 v6i tap hop thir nhit

clia cic nit mang clia mang truyén thong radio

120 - J-L ~
L Thu it nhit mot RNTI thit hai, trong do RNTI tht hai 13 hop 18 d6i véi tap hop thtt
hai ctia cdc nut mang cua mang truyén théng radio, va trong d6 tdp hop thir nhét

clia cac nit mang va tap hop tht hai ctia cic nut mang 1a céc tdp hop khac nhau
cuia cac nut mang

——

130: 140 J—L

Truyén dit liéu téi mang truyén thong radio, hozc thu dit liéu tir mang truyén
thong radio, nho s dung RNTI thr nhat hoic RNTI thit hai

Fig. 2
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20
TNA s,
B
Fig. 3
210 G4n RNTI thir nhét t6i thiét bi nguoi ding, trong d6 RNTI thir nhét 12 hop 18

d6i v6i tAp hop tht nhat clia cdc niit mang ciia mang truyén théng radio

!
220 [/ I

L Gén it nhat mdt RNTI tht hai t6i thiét bi ngusi dung, trong d6 RNTI thr hai la

horp 16 d6i v6i tap hop thir hai cuia cdc nut mang ctia mang truyén thong radio,
va trong d6 tap hop thi nhét ciia cic nit mang, va tap hop thir hai cta cac nut
mang 12 céac tap hop khac nhau clia cdc nat mang

- _/

230 iy

L[ Truyén RNTI thir nhat t6i thiét bi ngudi ding J
240 iy
u Truyén RNTI thit hai t6i thiét bi nguoi ding

Fig. 4
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B didu khién trung tim

NN
20a
NN NN NN
20b 20c 20d
Fig. 5
B didu khién duge phan bd B diéu khién duoc phén bd
NN 20a > NN 20b
NN NN NN NN NN NN
20c 20d 20e 20f 20g 20h
Fig. 6
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B diéu khién B6 diéu khién
dang phuc vu 20a dich 20b
Tin nhén yéu cau RNTI
Bé4o nhan yéu cau RNTI
Fig. 7
B didu khién trung tdm 20a
Bo diéu khién i
duogc phan bb 20b phén bo 20c
NN NN NN NN NN
20d 20e 20f 20g 20h
Fig. 8
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Bo didu khiép
dugc phan bo
20b

Bo diéu khién
trung tam 20a

B didu khién
dugc phan bo
20c

Tin nhén sir dung RNTI

Tin nhén sir dung RNTI

St

\ 4
A

dung RNTI trong cac NN Sir dung RNTI trong cic NN
didu khién 14n can

diéu khién 14n cén

A 4

A

Fig. 9
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S1 Bt dau

— J ™

S2

K Thu nhén céc
RNTI tr mang

I
S3 [Cac RNTI duoc thu nhéan]

Sir dung RNTI ngén
dé truyén dit lidu

[Truyén khong thanh cé)ng hoic yéu cau sir dung

S4 RNTI dai duoc thu]
V- _
Str dung RNTI dai [RNTI méi dugce thu
TR STV hodc y€u cau su
/ dét dir 1 ac y 1
©men die dung RNTI ngan
[Khoang thoi gian nghi- ¢ k [Mét két ndi] dugc thu] J
dai bat dau]

[Khoéng thoi gian bat bét dau]

Trang thai nghi

Fig. 12
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S1

B4t ddu

Truyén véi N& lyc truy cap
RNTI dai dugc cua UE dugc phat
hién

thu

[RNTI ngén
duoc chiém
dyng]

[RNTI ngén khong duoc chiém dung]

S3

U

[néu khong]

Danh riéng
cho cac UE
RNTI ngén

[Nguoi dung khéng & mép cum/6]

- .

Yéu ciu sir
dung RNTI
ngan

Fig. 13
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