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Linh vue ki thuat dwoc dé cap
Sang ché dé cap dén linh vuc truyén thong, va cu thé 1a dén phwong

phép va thiét bi truyén dir liéu.

Tinh trang ki thuit ciia sang ché

Cung véi su phat trién twong Ung cta cong nghé truyén thong di
dong va cong nghé truy cap khong day bang rong, thi cac dich vu cua hai
cong nghé nay da tham nhap vio nhau. D dép tmg yéu ciu truyén thong
di dong bing rong va dbi phé véi nhitng thir thach ctia cong nghé truyén
thong di dong bang rong, thi nhom lam viéc 3GPP (3rd Generation
Partnership Project - du 4n hop tac thé hé thir ba) di dua ra yéu cau hiéu
sudt cao hon cho cac hé théng truyén thong, ching han cic yéu ciu cao
hon dbi véi téc d6 dinh va biang thong hé théng. Pé thoa min cac yéu ciu
nay, thi t6 chitc 3GPP LTE-A (Long Term Evolution Advanced - phat
trién 1au dai nang cao) d3 gi6i thiéu cong nghé két tap séng mang (Carrier
Aggregation - CA).

Véi CA, thi c6 thé tao ra bang thong 16n hon bang cach két tap nhiéu
séng mang thanh phan (Component Carrier - CC) lién tuc hodc khong
lién tuc, nhd d6 cai thién tdc do dir liéu dinh va thong luong hé théng, va
con khic phuc duoc van dé phd khéng lién tuc cia nha didu hanh. Thiét
bi ngudi dung (User Equipment - UE) c6 thé hd trg kha ning két tap
nhiéu CC trong dudng 1én va dudng xudng mot cach riéng r&, va cac CC
ndy c6 thé & cing mot dai (band) hodc & cac dai khac nhau. Cac CC ma
UE két tap dugc cung cép béi ciing mét tram gde, vi du, nhidu CC cung
vi tri duoc cung cip béi tram gdc ndy, hodc nhidu CC khoéng cung vi tri
duoc cung cip riéng r& boi tram gdc nay va bd thu phét vo tuyén tir xa

(Remote Radio Head - RRH) ctia tram gdc nay.
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Cong nghé LTE-A théng thudng chi hd trg két tp cac CC duoc
cung cép boi ciing mot tram gdc, va hoat dong CA khong thé dugc thuc
hién néu cac CC cta cac tram gbc khéc nhau c6 chung viung phua séng. Do
d6, UE nim trong ving phi séng chung cua cac CC cta cac tram gdc
khéc nhau s& can sy chuyén ving (handover) dén té bao (cell) trong tinh
trang vO tuyén t6t trong qua trinh di chuyén, va quy trinh chuyén ving c6

thé 1am tré hodc gian doan dich vu va giam téc d6 dinh va théng luong.

Bin chit ki thuét ciia sing ché

Sang ché d& xuit phuong phap truyén dit liéu, tram gbc, va thiét b
ngudi ding dé cé thé cai thién tbc do dinh va thong luong cta UE.

Khia canh thi nhét cta sang ché d& xuét phuong phap truyén dit
lidu, phuong phap nay bao gdm cic budc: tao ra, bdi tram gbc thir nhit,
cac RLC PDU (Radio Link Control Protocol Data Unit - khéi dit liéu giao
thirc diéu khién lién két vo tuyén) duong xudng; gui, béi tram gbc thir
nhét ndy, phan thir nhit cua cac RLC PDU duong xudng trong cac RLC
PDU dudng xubng nay dén thiét bi ngudi dung UE, va gtri phin thi hai
ctia cac RLC PDU dudng xudng trong céc RLC PDU duong xudng nay
dén tram gdc thtr hai, sao cho tram gbc thir hai nay guri phan thir hai cua
cac RLC PDU dudng xubng nay dén UE.

Duya vao khia canh thtr nhét, theo cich thtc thuc hién kha thi thi
nhét, thi phuong phép nay con bao gdm céc budc: nhén, béi tram gbc thir
nhét tir UE, phan thir nhét cta cac RLC PDU dudng 1én trong cac RLC
PDU duong 1én dugc tao ra boi UE, va nhén, tir tram géc thir hai, phﬁn
thr hai cua cac RLC PDU duong 1én trong cac RLC PDU duodng 1én,
trong do, phﬁn thir hai ctia cdc RLC PDU dudng 1én dugc nhan bdi tram
gbc thir hai tir UE.

Dua vao khia canh thtr nhét, theo cach thirc thuc hién kha thi tha hai,

thi phuong phép nay con bao gém cac bude: nhan, bdi tram gbc thir nhét,
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b4o cdo tinh trang RLC tht nhét tir UE; néu bdo cdo tinh trang RLC thir
nhit nay chi thj cac RLC PDU cin truyén lai trong phan thir nhét cla cac
RLC PDU duodng xuéng, thi truyén lai, bd1 tram géc thtr nhat dén UE, cac
RLC PDU can truyén lai trong phan thi nhét cia cac RLC PDU dudng
xuéng; va chuyén tiép, bdi tram géc thtr nhit, bdo céo tinh trang RLC thir
nhit dén tram gdc tht hai, trong do6, béo cdo tinh trang RLC thr nhit nay
cho biét cac RLC PDU cin truyén lai trong phén thé hai cia cac RLC
PDU dudng xubng, hodic giri, béi tram gde thi nhét, thong béo truyén lai
dén tram gdc thir hai, trong d6, thong béo truyén lai ndy dugc tao ra boi
tram gbc thtr nhit theo béo céo tinh trang RLC thir nhat, va thong béo
truyén lai nay cho biét cac RLC PDU can truyén lai trong phdn tht hai
ctia cac RLC PDU duong xudng.

Dua vao khia canh thi nhét, theo cch thirc thuc hién kha thi thit ba,
phuong phap nay con bao gdbm cédc budc: nhan, béi tram gbc thir nhét,
béo céo tinh trang RLC th nhét tir tram gbc thi hai, trong do, bao cao
tinh trang RLC thir nhét ndy dugc nhan boi tram gbe thir hai tir UE; x4c
dinh, béi tram gdc thi nhat theo béo cdo tinh trang RLC thir nhat, céc
RLC PDU can truyén lai trong phan th nhét cia cac RLC PDU dudng
Xuéng; va truyén lai, bdi tram géc thtr nhét, cac RLC PDU can truyén lai
trong phan thir nhét cia cac RLC PDU duong xubng dén UE.

Dua vao cach thirc thuc hién kha thi thir nhit ciia khia canh thr nhét,
theo cach thic thyc hién kha thi thr tu, phuong phép nay con bao gém
cac budc: tao ra, bdi tram géc thtr nhét, bdo cdo tinh trang RLC tha hai
theo céc tinh hinh nhan cia phan tht nhit cta cac RLC PDU dudng lén
va phan tht hai ciia cac RLC PDU duong 1én, va gui bao céo tinh trang
RLC tht hai nay dén UE; va nhén, béi tram géc thi nhét, cac RLC PDU
trong nhém truyén lai dudng 1én duoc xac dinh bdi UE theo bio cdo tinh
trang RLC thtt hai, trong d6, nhém truyén lai dudng 1én nay bao gdm cac

RLC PDU cén truyén lai trong phin thi nhét cia cac RLC PDU dudng
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1én va/hotic cac RLC PDU cén truyén lai trong phan thir hai cta cac RLC
PDU duong lén.

Dua vao céach thic thuc hién kha thi thr tu cia khia canh thir nhét,
theo cach thirc thuc hién kha thi thir ndm, thi buéc nhén, béi tram gbe thir
nhit, cac RLC PDU trong nhém truyén lai duong 1én duge xé4c dinh béi
UE theo béo céo tinh trang RLC thir hai bao gém cac budc: nhan, boi
tram gbc thir nhit, cdc RLC PDU trong nhém truyén lai dudng 1én nay tur
UE; hoac, nhén, bdi tram géc thtr nhét, cac RLC PDU trong nhém con
truyén lai dudng lén th nhét tir UE, va nhan cac RLC PDU trong nhém
con truyén lai dudng 1én thir hai tir tram gbc thir hai, trong d6, cac RLC
PDU trong nhém con truyén lai dudng 1én tht hai dugc tram gbc thir hai
nhan tr UE, va nhom con truyén lai duong 1én th nhit va nhém con
truyén lai duong 1én thi hai nay duoc UE thu dugc bang cach chia nhém
truyén lai duong 1én ra; hodc, nhan, boi tram géc thr nhét, cac RLC PDU
trong nhém truyén lai dudng 1én tir tram gbc thir hai, trong d6, cac RLC
PDU trong nhém truyén lai dudng 1én nay duoc tram gbc thtr hai nhén tir
UE.

Khia canh thir hai dé xuét phuong phép truyén dir lidu, phuong phap
nay bao gdm céc budc: nhan, béi tram gbc thir hai tir tram gbc thir nhét,
phan thit hai cia cac RLC PDU duong xubng trong cac RLC PDU dudng
xudng ma tram gdc thir nhét tao ra; va giri, boi tram gbe thir hai, phan the
hai ctia cdc RLC PDU duong xudng dén thiét bj nguoi dung UE.

Dua vao khia canh thit hai, theo cach thic thuc hién kha thi thit nhét,
phuong phép nay con bao gdm céc budc: nhén, bsi tram gbc thir hai tir
UE, phan thi hai ciia cac RLC PDU dudng 1én trong cac RLC PDU
duong 1én ma UE tao ra; va gui, bdi tram géc thr hai, phan thi hai cta
cac RLC PDU duong 1én dén tram gbc thir nhét.

Duya vao khia canh thir hai, theo cach thirc thuc hién kha thi th hai,

phuong phap niy con bao gdm céc budce: nhan, béi tram gdc thir hai, bdo
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cdo tinh trang RLC thir nhét tir tram géc thir nhét, x4c dinh, theo béo cdo
tinh trang RLC th nhat nay, cac RLC PDU cén truyén lai trong phan thir
hai cia cac RLC PDU duodng xudng, va truyén lai cac RLC PDU cin
truyén lai trong phan thir hai cia céc RLC PDU duong xudng dén UE;
hozc, nhéan, boi tram gbe thtr hai, thong bao truyén lai tir tram gbc thu
nhét, va truyén lai, theo thong bao truyén lai ndy, cic RLC PDU cén
truyén lai trong phan tht hai ciia cac RLC PDU duong xudng dén UE,
trong d6, thong béo truyén lai thir nhat nay cho biét cdc RLC PDU can
truyén lai trong phén thit hai ciia cdc RLC PDU dudng xudng.

Dua vao khia canh thtr hai, theo cach thirc thuc hién kha thi thir ba,
phuong phap niy con bao gdm cac budc: nhan, boi tram gbc thir hai, bao
c4o tinh trang RLC thir nhat tir UE; chuyén tiép, bi tram gbe thit hai, béo
c4o tinh trang RLC thtr nhit dén tram gbc thir nhét, dé néu bdo céo tinh
trang RLC thtr nhét cho biét cac RLC PDU cén truyén lai trong phén thir
nhét ctia cac RLC PDU duong xudng, thi tram gdc thir nhét truyén lai cac
RLC PDU cén truyén lai trong phin thtr nhét cta cac RLC PDU duodng
xudng nay dén UE; va néu béo céo tinh trang RLC th nhét cho biét cac
RLC PDU can truyén lai trong phan tht hai ctia c4c RLC PDU dudng
xudng, thi truyén lai, bdi tram gdc tht hai, cac RLC PDU cén truyén lai
trong phan thir hai cia cac RLC PDU duong xubng nay dén UE.

Dua vao cach thire thuc hién kha thi thir nhit ctia khia canh tht hai,
theo cach thirc thuc hién kha thi thtr tu, phuong phép nay con bao gém
céc budc: nhan, béi tram gbe thir hai, cac RLC PDU trong nhém truyén
lai duong 1én tir UE, va gii cac RLC PDU trong nhém truyén lai dudng
1én nay dén tram gbc thir nhét, trong d6, nhém truyén lai dudng 1én nay
bao gdm cac RLC PDU cén truyén lai trong phan thtr nhét cua cac RLC
PDU dudng 1én va/hodc cic RLC PDU cin truyén lai trong phan thé hai
cua cac RLC PDU duong 1€n; hodc, nhén, boi tram géc thir hai, cac RLC
PDU trong nhém con truyén lai dudng 1én thir hai tir UE, va guri cac RLC
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PDU trong nhém con truyén lai dudng 18n thtr hai nay dén tram gbc thir
nhét, trong d6, nhém con truyén lai duong 1én thir hai nay dugc UE thu
dugc bang cach chia nhém truyén lai dudng 1én ra.

Khia canh thir ba d xut phuong phép truyén di liéu, phuong phéap
nay bao gém cac budc: nhén, bdi thiét bi ngudi dung UE tir tram gdc thir
nhét, phan tha nhét ctia cac RLC PDU dudng xudng trong cac RLC PDU
duong Xuéng ma tram géc thtr nhét tao ra, va nhan, tir tram géc thr hai,
phén thir hai cia cac RLC PDU dudng xudng trong cac RLC PDU dudng
xudng, trong d6, phan thir hai cia cac RLC PDU duong xubng duoc tram
gbc thir hai nhén tir tram gdc thir nhét.

Dya vao khia canh thir ba, theo cach thitc thuc hién kha thi thir nhét,
phuong phap nay con bao gém céc bude: tao ra, boi UE, cac RLC PDU
dudng 1én; va g, boi UE, phan thtr nhat cia cac RLC PDU dudng lén
trong cac RLC PDU duodng 1én dén tram gdc thir nhit, va gii phan tha
hai cia cac RLC PDU dudng Ién trong cac RLC PDU duong 1én dén tram
gbc thir hai.

Dua vao khia canh thir ba, theo cach thirc thuc hién kha thi th hai,
phuong phép nay con bao gém cac budc: tao ra, bdi UE, bao céo tinh
trang RLC thtr nhit theo cac tinh hinh nh4n cua phan thir nhit cua cc
RLC PDU duong xubng va phan thi hai cia céc RLC PDU duodng
xudng, trong d6, bao céo tinh trang RLC tht nhit nay cho biét cac RLC
PDU can truyén lai trong phan thir nhét ctia cac RLC PDU duong xubng
va/hodc cidc RLC PDU can truyén lai trong phan thir hai ctia cdc RLC
PDU duodng xudng; giri, bai UE, bao cdo tinh trang RLC tha nhét ndy dén
tram géc tht nhét hoic tram géc thir hai; va nhan, boi UE, cac RLC PDU
can truyén lai trong phan thir nhit cia cic RLC PDU dudng xudng tir
tram géc thtr nhat vi/hodc nhan cac RLC PDU cén truyén lai trong phén
thi hai ctia cic RLC PDU dudng xubng tir tram gdc thi hai.

Duya véo céch thirc thuc hién kha thi thi nhit ctia khia canh th ba,
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theo cach thirc thyc hién kha thi thit tu, phuong phap nidy con bao gdm
cac budc: nhén, boi UE, bao cao tinh trang RLC thi hai tir tram géc tha
nhét; xac dinh, bi UE, nhém truyén lai duong 1€n theo béo céo tinh trang
RLC thtt hai, trong d6, nhém truyén lai dudng 1én ndy bao gém cac RLC
PDU cin truyén lai trong phdn thtr nhit cia cac RLC PDU duong 1én
va/hodc cac RLC PDU cén truyén lai trong phan tht hai cta cac RLC
PDU dudng 1én; giri, boi UE, cac RLC PDU trong nhém truyén lai dudng
1én dén tram gdc thtr nhét, hodc gii cac RLC PDU trong nhém truyén lai
dudng 1én dén tram gbc thir hai, hoic gii cac RLC PDU trong nhém con
truyén lai duong 1én thir nhit dén tram gbc thr nhét va gui cac RLC PDU
trong nhém con truyén lai dudng 1én thi hai d&én tram gdc thir hai, trong
d6, nhém con truyén lai dudng 16n thir nhét va nhém con truyén lai duong
1én thir hai duoc UE thu duoc bé‘mg cach chia nhém truyén lai duong 1é€n
ra.

Khia canh thir tu dé& xuit tram géc bao gém: khéi tao, duoc tao cau
hinh dé tao ra cac RLC PDU duodng xuéng; khéi gui, dugc tao cu hinh
dé giri phan thr nhit ciia cac RLC PDU dudng xubng trong cac RLC
PDU dudng xubng dén thiét bi ngudi dung UE, va g phan tht hai cta
cac RLC PDU dué’ng xudng trong cac RLC PDU duong xubng dén tram
gbc tht hai, dé tram gdc thir hai gii phin thtr hai cia cac RLC PDU
dudng xubng nay dén UE.

Dua vao khia canh thir tu, theo c4ch thirc thuc hién kha thi tha nhat,
tram gbc nay con bao gdm: khdi nhan thir nhit, dugc tao cAu hinh dé
nhan, tir UE, phén thr nhét cta cac RLC PDU duong 1én trong cac RLC
PDU duong 1én ma UE tao ra, va nhén, tir tram géc thir hai, phén thir hai
cua cac RLC PDU duong lén trong cac RLC PDU duong 1én, trong do,
phén thi hai cia cac RLC PDU duong 1én dugc tram gdc thi hai nhén tir
UE.

Dua vao khia canh th tu, theo cach thirc thuc hién kha thi th{ hai,
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tram gdc ndy con bao gdm: khéi nhén thit hai, trong d6 khéi nhan tht hai
nay duogc tao cAu hinh dé nhén bdo céo tinh trang RLC thtr nhat tir UE;
khéi gui con dugc tao c4u hinh dé: néu bao céo tinh trang RLC tha nhét
cho biét cac RLC PDU cén truyén lai trong phan thir nhit cia cdc RLC
PDU duong xudng, thi truyén lai cac RLC PDU can truyén lai trong phan
thtt nhit ctia cic RLC PDU dudng xubng nay dén UE; va khéi gtri con
duogc tao cAu hinh dé chuyén tiép bao cdo tinh trang RLC tha nhét dén
tram gbc thi hai, trong d6, béo céo tinh trang RLC thir nhit nay cho biét
cac RLC PDU cén truyén lai trong phan thtr hai cta cac RLC PDU dudng
xudng, hodc gii théng bao truyén lai dén tram gbc thir hai, trong do,
thong bao truyén lai ndy dugc tram gdc thir nhét tao ra theo bdo c4o tinh
trang RLC thtr nhét, va thong béo truyén lai nay cho biét cac RLC PDU
can truyén lai trong phan thit hai cta cac RLC PDU duong xubng.

Dua vao khia canh tha tu, theo cach thirc thuc hién kha thi thir ba,
tram gbc ndy con bao gdm khdi nhén thu ba va khdi x4c dinh thi nhét,
trong d6, khbi nhén tht ba dugc tao cAu hinh dé nhén bdo céo tinh trang
RLC tht nhét tir tram gdc thir hai, trong d6 bio céo tinh trang RLC thtt
nhét nay dugc tram géc tht hai nhan tir UE; khéi x4c dinh tht nhét duoc
tao cAu hinh dé x4c dinh, theo béo c4o tinh trang RLC tht nhat, cac RLC
PDU cin truyén lai trong phan thir nhit cta cac RLC PDU duong xubng;
va khéi gri con dugc tao cAu hinh dé truyén lai cdc RLC PDU can truyén
lai trong phan thir nhét cia cac RLC PDU duong xubng dén UE.

Dua vao cach thic thuc hién kha thi thtr nhit cua khia canh tha tu,
theo cach thic thuc hién kha thi thir tu, thi tram gbc nay con bao gdm
khdi nhan thir tu, trong d6, khdi tao con duge tao cdu hinh dé tao ra bao
céo tinh trang RLC tht hai theo c4c tinh hinh nhan ciia phan thir nhét coa
cic RLC PDU dudng 1én va phan thir hai ctia cdc RLC PDU duong 1én,
va khéi giri con duge tao cAu hinh dé giri béo cdo tinh trang RLC tht hai

nay dén UE; va khéi nhan thtr tu dugc tao cAu hinh d& nhan cac RLC
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PDU trong nhém truyén lai dudng 1én duoc xac dinh béi UE theo béo cdo
tinh trang RLC th{t hai, trong d6, nhém truyén lai dudng 1én niy bao gdm
cac RLC PDU can truyén lai trong phin thir nh4t cia cac RLC PDU
dudng 1én va/hoic cac RLC PDU cén truyén lai trong phan thir hai coa
cac RLC PDU duodng 1én.

Dua vao cach thuc thyc hién kha thi thir tu cua khia canh tht tu,
theo céch thirc thyc hién kha thi thtr nam, khéi nhan thé tu duoc tao ciu
hinh cu thé d& nhan ciac RLC PDU trong nhém truyén lai duong 1én tir
UE; hodc nhan cic RLC PDU trong nhém con truyén lai dudng 1én thi
nhéat tir UE, va nhn cac RLC PDU trong nhém con truyén lai duong 1én
tht hai tir tram gdc thtr hai, trong d6, cdc RLC PDU trong nhém con
truyén lai dudng 1én thir hai dugc tram géc thtr hai nhén tir UE, va nhom
con truyén lai duong 1én thtr nhit va nhém con truyén lai dudng 1én thir
hai ndy dugc UE thu dugc bang cach chia nhém truyén lai duong 1én ra;
hodc nhan cac RLC PDU trong nhém truyén lai dudng lén tir tram gbc
thr hai, trong d6, cdc RLC PDU trong nhém truyén lai duong 1én nay
dugc tram géc th{r hai nhan tir UE.

Khia canh thi nim d& xuét tram gdc bao gdm: khéi nhan, duoc tao
céu hinh dé nhén, tir tram gdc thir nhit, phan th hai cia cac RLC PDU
duong xubng trong cac RLC PDU duong xudng ma tram gbe thir nhét tao
ra; va khéi giri, dugc tao cAu hinh d& giri phan thi hai cua cac RLC PDU
dudng xubng dén thiét bi ngudi dung UE.

Duya vao khia canh thtt ndm, theo céach thic thuc hién kha thi thir
nhat, thi khéi nhan con dugc tao ciu hinh dé nhan, tir UE, phan tht hai
cua cac RLC PDU duong lén trong cac RLC PDU duong 1én ma UE tao
ra; va khoi giri con duoc tao ciu hinh dé gti phan thi hai cia cac RLC
PDU dudng 1én dén tram gdc thir nhét.

Dua vao khia canh thi nam, theo cach thirc thuc hién kha thi th{r hai,

thi tram géc nay con bao gém khdi xac dinh thir nhét, trong d6, khéi nhan
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con duoc tao ciu hinh dé nhén bio c4o tinh trang RLC thir nhit tir tram
géc thtr nhét, khdi x4c dinh thir nhit duogc tao cAu hinh dé x4c dinh, theo
b4o c4o tinh trang RLC thir nhét ndy, cac RLC PDU cén truyén lai trong
phan thi hai ctia cac RLC PDU duong xudng, va khdi giri con duge tao
cAu hinh dé truyén lai cac RLC PDU cin truyén lai trong phén thit hai cia
cac RLC PDU duong xuéng dén UE; hodc, khdi nhan con duoc tao ciu
hinh @ nhan thong bao truyén lai tir tram gbc thir nhat, va khéi gui con
dugc tao cdu hinh @& truyén lai, theo thong béo truyén lai nay, cac RLC
PDU cén truyén lai trong phan tht hai cta cdc RLC PDU duong xudng
dén UE, trong d6, théng bao truyén lai thir nhét nay cho biét cac RLC
PDU cin truyén lai trong phén tht hai ctia cdc RLC PDU duong xudng.

Dua vao khia canh thir ndm, theo cach thirc thuc hién kha thi thir ba,
thi kh6i nhan con dugc tao cAu hinh d& nhén bio céo tinh trang RLC thi
nhét tir UE; va khéi gl con dugc tao cdu hinh dé chuyén tiép bédo céo
tinh trang RLC thir nhat dén tram gdc thir nhat, d& néu bio céo tinh trang
RLC thtr nhat cho biét cac RLC PDU cn truyén lai trong phén thir nhat
ctia cic RLC PDU duodng xudng, thi tram gdc thir nhat truyén lai céc
RLC PDU can truyén lai trong phan thir nhét cta cac RLC PDU dudng
xuéng nay dén UE; va khéi gl con duge tao cdu hinh dé: néu bao céo
tinh trang RLC thtr nhét cho biét cac RLC PDU cin truyén lai trong phan
thtr hai ctia cac RLC PDU duong xudng, thi truyén lai cac RLC PDU can
truyén lai trong phan thir hai cua cac RLC PDU duong xubng nay dén
UE.

Dua vao céch thire thyc hién kha thi thir nhit cta khia canh th ndm,
theo cach thirc thuc hién kha thi thi tu, thi khdi nhan con duge tao chu
hinh dé nhan cac RLC PDU trong nhém truyén lai duong 1én tr UE, va
khdi giri con dugc tao cAu hinh dé giri cac RLC PDU trong nhém truyén
lai duong 1én dén tram gdc thir nhét, trong d6, nhém truyén lai dudng 1én

nay bao gdbm cic RLC PDU cin truyén lai trong phan thir nhit cia cac
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RLC PDU duong 1én va/hodc cac RLC PDU can truyén lai trong phan
thur hai cia cac RLC PDU duodng 1én; hodc, khdi nhan con duge tao ciu
hinh dé nh4n cac RLC PDU trong nhém con truyén lai dudng 1én thir hai
tir UE, va khdi giri con dugc tao cAu hinh @ gt cac RLC PDU trong
nhém con truyén lai dudng 1én thir hai dén tram gbc thar nhét, trong do,
nhém con truyén lai dudng 1én thr hai nay duoc UE thu dugc bang cach
chia nhém truyén lai dudng 1én ra.

Khia canh thir sdu dé xuét thiét bi ngudi ding bao gdém: khéi nhén,
duoc tao cdu hinh dé nhan, tir tram géc thtr nhét, phr?m thtr nhit cta cac
RLC PDU duong xudng trong cac RLC PDU dudng xubng ma tram gbc
thir nhét tao ra, va nhan, tir tram géc thr hai, phén thir hai ctia cac RLC
PDU dudng xubng trong cac RLC PDU dudng xudng, trong d6, phan thi
hai cta cac RLC PDU dudng xubng duoc tram gbc thir hai nhan tir tram
géc tht nhét; va khéi tao thir nhét, dugc tao ciu hinh dé ghép lai phén tha
nhét ciia cic RLC PDU dudng xudng va phin thir hai cia cdc RLC PDU
duong xudng dé tao thanh cac RLC SDU (Radio Link Control Service
Data Unit - khdi dir liéu dich vu diéu khién lién két v6 tuyén) duong
xudng.

Duva vao khia canh thir sau, theo cach thirc thuc hién kha thi thir
nhét, thiét bi ngudi ding ndy con bao gdm: khéi giri thir nhit, trong do,
khdi tao tht nhat con dugc tao ciu hinh dé tao ra cac RLC PDU duodng
18n; va khéi guri thir nhat duoc tao ciu hinh dé giri phin thir nhét cua céc
RLC PDU duong 1én trong cac RLC PDU dudng 1én dén tram géc thir
nhit, va giri phan thtr hai ctia cac RLC PDU duong 1én trong cic RLC
PDU duong 1én dén tram gbc thir hai.

Dua vao khia canh thir sau, theo cach thirc thuc hién kha thi thir hai,
thiét bi nguoi ding ndy con bao gém khdi tao thir hai va khdi giri thir hai,
trong do khéi tao thir hai dugc tao cAu hinh dé tao ra bdo céo tinh trang

RLC thtr nhét theo c4c tinh hinh nhan phan thtr nhét cia cac RLC PDU
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dudng xudng va phan thtr hai ciia cac RLC PDU duong xubng, trong do
béo céo tinh trang RLC thir nhét ndy cho biét cdc RLC PDU can truyén
lai trong phén thir nht cia cac RLC PDU duong xudng vi/hodc cac RLC
PDU cén truyén lai trong phan tht hai cta cac RLC PDU duong xubng;
khéi gtri thir hai duoc tao cu hinh dé giri bdo c4o tinh trang RLC thtr
nhét dén tram gbc thir nhét hodc tram gbc thir hai; va khéi nhén con duoc
tao cau hinh d& nhan cidc RLC PDU cin truyén lai trong phén tht nht
cla cidc RLC PDU duong xudng tir tram gbc thtr nhit va/hodc nhan céac
RLC PDU can truyén lai trong phin th& hai ctia cac RLC PDU dudng
xudng tir tram gbc thir hai.

Dua vao cach thirc thuc hién kha thi thir nhit cta khia canh tht séu,
theo cach thirc thuc hién kha thi thr ba, thi thiét bi ngudi ding nay con
bao gdm khéi xac dinh va khdi giri thi ba, trong d6, khéi nhén con dugc
tao cAu hinh dé nhén béo c4o tinh trang RLC thir hai tir tram gdc thtr nhat;
khéi xac dinh dugc tao cAu hinh dé xac dinh nhém truyén lai duong lén
theo bédo c4o tinh trang RLC thit hai, trong d6, nhém truyén lai duong lén
ndy bao gdm cac RLC PDU cén truyén lai trong phdn tht nhét cia cac
RLC PDU dudng lén va/hodc cac RLC PDU can truyén lai trong phan
thr hai cia cdc RLC PDU duong 1én; va khéi gt tht ba duoc tao ciu
hinh dé giri cac RLC PDU trong nhém truyén lai dudng 1én dén tram gbc
thir nhét, hodc giri cac RLC PDU trong nhém truyén lai dudng 1én dén
tram gbc thir hai, hodc giri cac RLC PDU trong nhém con truyén lai
duong 1én thir nhit dén tram gbc thir nhét va gui cac RLC PDU trong
nhém con truyén lai dudng 1én thir hai dén tram gbc th hai, trong do,
nhénlcontnnénlaidubnglénth&nMétVénhénlcontngénlaidubnglén
thir hai dugc UE thu duoc béng cach chia nhom truyén lai duong 1én ra.

Khia canh thir bay dé xuét tram géc bao- gém: bd xir ly, duoc tao ciu
hinh dé tao ra cac RLC PDU duodng xuéng; bd phat, duoc tao c4u hinh dé
giri phan tht nhét cia cac RLC PDU duong xubng trong cic RLC PDU
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duong xubng dén thiét bj ngudi dung UE, va gui phan tht hai cia cac
RLC PDU dudng xudng trong cac RLC PDU duong xudng dén tram gbe
thir hai, d tram gdc thir hai g phan thir hai cua cdc RLC PDU dudng
xudng nay dén UE.

Duya vao khia canh thi bay, theo cach thirc thuc hién kha thi th
nhat, tram gbe nay con bao gdm: b thu, duge tao ciu hinh dé nhan, tir
UE, phan thi nhat ctia cic RLC PDU dudng 1én trong cac RLC PDU
dudng 1én ma UE tao ra, va nhn, tir tram gdc tht hai, phan thir hai ctia
cac RLC PDU dudng 1én trong cidc RLC PDU dudng 1én, trong d6, phan
thr hai cta cac RLC PDU dudng 1én dugc tram gde thit hai nhan tir UE.

Dua vao khia canh thtr bay, theo cach thirc thuc hién kha thi thir hai,
thi tram gbc niy con bao gdm bd thu, trong d6 bo thu nay duoc tao ciu
hinh d nh4n bio céo tinh trang RLC thir nhét tr UE; bd phat con duoc
tao cdu hinh dé: néu béo cdo tinh trang RLC tht nhéit cho biét cac RLC
PDU cén truyén lai trong phan thir nhét ctia cac RLC PDU duong xubng,
thi truyén lai cac RLC PDU cin truyén lai trong phan thir nhét cta cac
RLC PDU duong xudng nay dén UE; va bd phét con duoc tao ciu hinh
dé& chuyén tiép bio cdo tinh trang RLC thir nhét dén tram gbc thtr hai,
trong d6, béo c4o tinh trang RLC thir nhét ndy cho biét cdc RLC PDU can
truyén lai trong phén tht hai cta cdc RLC PDU dudng xubng, hodc giri
thdng béo truyén lai, vén dugc tram gdc ndy tao ra theo bdo céo tinh
trang RLC thr nhit, dén tram gbc tht hai, trong d6 théng bao truyén lai
nay cho biét cac RLC PDU cén truyén lai trong phan tht hai cta cac RLC
PDU duodng xubng.

Duya vao khia canh thir bay, theo cach thic thuc hién kha thi thir ba,
tram géc nay cOn bao gém bd thu, trong d6 bo thu ndy duoc tao cdu hinh
& nhan béo c4o tinh trang RLC thtr nhét tir tram géc thir hai, trong do,
béo céo tinh trang RLC th nhét ndy dwoc tram gdc ther hai nhan tir UE;
b xtr Iy con dugc tao cau hinh dé xac dinh, theo béo céo tinh trang RLC
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thir nhat, cdic RLC PDU can truyén lai trong phan thir nhét cia cac RLC
PDU duong xudng; va bd phat con dugc tao ciu hinh dé truyén lai cac
RLC PDU can truyén lai trong phdn thir nhit ctia cac RLC PDU dudng
xubng dén UE.

Dua vao cach thic thuc hién kha thi thir nhét cta khia canh thit bay,
theo cach thac thuc hién kha thi thi tu, thi b xir 1y con dugc tao c4u hinh
dé tao ra bao cdo tinh trang RLC thir hai theo cac tinh hinh nhan phﬁn thir
nhit ctia cic RLC PDU dudng 1én va phdn ther hai cta cac RLC PDU
dudng 1én, va bd phét con duoc tao cAu hinh dé giri bdo cdo tinh trang
RLC thtr hai nay dén UE; va b6 thu con duoc tao cAu hinh d nhan céc
RLC PDU trong nhém truyén lai dudng 1én duge xac dinh béi UE theo
béo céo tinh trang RLC thit hai, trong d6, nhém truyén lai duong 1én nay
bao gém cac RLC PDU cin truyén lai trong phan thir nhit ctia cac RLC
PDU dudng 1én va/hodc cac RLC PDU can truyén lai trong phan tht hai
cua cac RLC PDU duong lén.

Dua vao céach thirc thuc hién kha thi thr tu cta khia canh thit bay,
theo céach thirc thuc hién kha thi thir ndm, thi bd thu duge tao ciu hinh cu
thé dé nhan cac RLC PDU trong nhém truyén lai duong 1én tir UE; hoic
nhan c4c RLC PDU trong nhém con truyén lai duong 1én thir nhét tir UE,
va nhan cac RLC PDU trong nhém con truyén lai dudng 1én thir hai tir
tram gdc thir hai, trong d6, cac RLC PDU trong nhém con truyén lai
dudng 1én thir hai duge tram gbc thir hai nhan tir UE, va nhém con truyén
lai duong 1én th nhat va nhém con truyén lai duong 1€n thir hai nay duoc
UE thu duoc bang cach chia nhém truyén lai dudng 1€n ra; hodc nhan cac
RLC PDU trong nhém truyén lai dudng 1én tir tram gbc thir hai, trong d9,
cac RLC PDU trong nhém truyén lai dudng 1én nay duge tram gbc thir
hai nhén tir UE.

Khia canh tht tdm dé xuit tram géc bao gdm: bd thu, duge tao cu

hinh dé nhén, tir tram gbc thir nhét, phan tht hai cia c4c RLC PDU
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duong xubng trong cac RLC PDU dudng xuéng ma tram géc thir nhat tao
ra; va bo phat, duoc tao cdu hinh dé gui phén thir hai cua cac RLC PDU
dudng xubng dén thiét bj nguoi dung UE.

Dva vao khia canh thir tdm, theo cach thirc thuc hién kha thi thi
nhét, thi bd thu con dugce tao ciu hinh dé nhan, tir UE, phén thir hai caa
cac RLC PDU duong 1én trong cac RLC PDU duong 1én ma UE tao ra;
va b phat con dugc tao ciu hinh d& gui phan thir hai ctia cac RLC PDU
dudng 1én dén tram gbc thir nhat.

Dua vao khia canh thir tdm, theo cach thirc thyc hién kha thi thi hai,
thi tram géc nay con bao gém bd xtt ly, trong d6, bd thu con duoc tao ciu
hinh d€ nh4n béo c4o tinh trang RLC thir nhét tir tram gdc thr nhit, b6 xit
ly dugc tao c4u hinh dé xac dinh, theo b4o cdo tinh trang RLC thtr nht
nay, cic RLC PDU can truyén lai trong phan thit hai ciia cac RLC PDU
duong xubng, va bo phat con dugc tao cau hinh d truyén lai cac RLC
PDU can truyén lai trong phan thtr hai ctia cac RLC PDU duong xudng
dén UE; hoic, b thu con dugc tao chu hinh dé nhan thong bao truyén lai
tr tram géc tht nhat, va bd phét con dugc tao cAu hinh dé truyén lai, theo
thong bao truyén lai nay, cdc RLC PDU can truyén lai trong phan thir hai
ctia cac RLC PDU duong xudng dén UE, trong d6, thong béo truyén lai
thir nhét nay cho biét c4c RLC PDU cén truyén lai trong phan th hai ctia
cac RLC PDU dudng xubng.

Duya vao khia canh thtr tdm, theo cach thirc thuc hién kha thi th ba,
thi b thu con dugc tao cau hinh dé nhin bao céo tinh trang RLC thi nhat
tir UE; va bd phat con duoc tao cdu hinh dé chuyén tiép béo cdo tinh
trang RLC thtr nhat d&én tram géc thtr nhit, @& néu bao c4o tinh trang RLC
thtr nhat cho biét cac RLC PDU cn truyén lai trong phdn thir nhét ciia
cac RLC PDU duong xudng, thi tram gbc thir nhit truyén lai cac RLC
PDU cén truyén lai trong phan thtr nhét cia cac RLC PDU duong xudng

ndy dén UE; va b phat con dugc tao cAu hinh dé: néu bao cdo tinh trang
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RLC thtr nhit cho biét cac RLC PDU cin truyén lai trong phan thr hai
ctia cac RLC PDU duodng xubng, thi truyén lai cac RLC PDU can truyén
lai trong phén thit hai ciia cdc RLC PDU dudng xudng nay dén UE.

Dua vao cach thirc thuc hién kha thi tht nhét cia khia canh thi tAm,
theo cach thue thuc hién kha thi th tu, thi b thu con dugc tao ciu hinh
dé nhan cac RLC PDU trong nhém truyén lai duong 1én tir UE, va bd
phat con duoc tao cdu hinh dé giri cac RLC PDU trong nhém truyén lai
duong 1én dén tram gdc thtr nhét, trong d6, nhdm truyén lai dudng lén
nay bao gébm cac RLC PDU cén truyén lai trong phan thtr nhét cua céc
RLC PDU dudng 1én va/hoic cac RLC PDU cén truyén lai trong phin
thir hai ciia cdc RLC PDU duong 1€n; hodc, bd thu con dugc tao cu hinh
@& nhan cac RLC PDU trong nhém con truyén lai duong 1én thir hai tr
UE, va bo phat con dugc tao cdu hinh dé gui cac RLC PDU trong nhom
con truyén lai dudng 1én th hai dén tram gbc thir nhit, trong d6, nhém
con truyén lai dudng 1én thtr hai nay duoc UE thu dugce bang cach chia
nhém truyén lai duong Ién ra.

Khia canh thir chin d& xuét thiét bi nguoi dung bao gdm: bd thu,
duoc tao cAu hinh dé nhan, tr tram géc thtr nhét, phé“m thtr nhit cla céc
RLC PDU dudng xubng trong cac RLC PDU dudng xudng ma tram gdc
thtr nhét tao ra, va nhan, tir tram géc thr hai, phﬁn tht hai cia cac RLC
PDU dudng xudng trong cac RLC PDU dudng xubng, trong dé, phan thir
hai cia cac RLC PDU dudng xudng dugc tram gdc thi hai nhan tir tram
gbc thir nhat; va bd xir 1y, duoc tao cAu hinh dé ghép lai phan thtr nhét
ciia cac RLC PDU dudng xubng va phan ther hai cia cac RLC PDU
duong xubng dé tao thanh cac RLC SDU (Radio Link Control Service
Data Unit - khéi dir liéu dich vu diéu khién lién két v tuyén) dudng
xudng.

Dua vao khia canh thir chin, theo cach thic thuc hién kha thi thir
nhét, thi thiét bi nguoi ding nay con bao gém bd phat, trong d6, bd xir 1y

-17-



24327

con duoc tao ciu hinh d tao ra cdc RLC PDU duong 1én; va bg phat nay
dugc tao chu hinh dé gui phin thr nhét cta cac RLC PDU duong 1én
trong cac RLC PDU dudng 1én dén tram gdc thar nhét, va gui phén tht
hai ctia cac RLC PDU dudng 1én trong cac RLC PDU duong 1én dén tram
gbc thir hai.

Dua vao khia canh tht chin, theo cach thirc thuc hién kha thi thir hai,
thiét bj ngudi dung nay con bao gbm bo phat, trong d6, bd xt 1y con duoc
tao cAu hinh dé tao ra bao cao tinh trang RLC thir nhét theo c4c tinh hinh
nhan phan thir nhit cia cac RLC PDU duong xubng va phan thir hai cta
cac RLC PDU duodng xubng, trong d6 bao céo tinh trang RLC thir nhat
nay cho biét cac RLC PDU cin truyén lai trong phan thir nhit cta cac
RLC PDU dudng xubng va/hoic cac RLC PDU cin truyén lai trong phan
thir hai clia cic RLC PDU duong xudng; bd phat ndy dwoc tao cAu hinh
dé giri bao c4o tinh trang RLC tht nhit dén tram gbc thir nhit hodc tram
géc tha hai; ‘Vé bo thu con dugce tao ciu hinh dé nhan cac RLC PDU cén
truyén lai trong phin thér nhét cta cac RLC PDU duong xubng tir tram
gdc thir nhat va/hoic nhan cac RLC PDU can truyén lai trong phén thu
hai ctia cac RLC PDU duong xudng tir tram géc thit hai.

Dua vao céch thire thuc hién kha thi thir nhat cta khia canh thir chin,
theo cach thic thuc hién kha thi thir ba, thi bo thu con duoc tao ciu hinh
& nhan b4o cdo tinh trang RLC thir hai tir tram gbc thir nhét; bo xi 1y
con dugc tao cdu hinh @& xac dinh nhém truyén lai dudng 1én theo bao
céo tinh trang RLC thu hai, trong d6, nhém truyén lai duong 1én nay bao
gbém cac RLC PDU can truyén lai trong phan thtr nhat cta cac RLC PDU
dudng 1én va/hodc cic RLC PDU can truyén lai trong phan thi hai ctia
cac RLC PDU dudng 1én; va bo phat con duge tao cau hinh dé giri cac
RLC PDU trong nhém truyén lai dudng 1én dén tram gdc thir nhat, hodc
gui cdc RLC PDU trong nhém truyén lai dudng 1én dén tram géc tht hai,

hodc gtri cac RLC PDU trong nhém con truyén lai duong 1én thi nhat dén
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tram gdc thir nhét va gii cac RLC PDU trong nhém con truyén lai duong
1én thtr hai dén tram gbc thir hai, trong d6, nhém con truyén lai dudng lén
thtr nhét va nhém con truyén lai duong lén thr hai dugc UE thu duoc
bang cach chia nhém truyén lai dudng 1én ra.

Theo séng ché, tram gbc thir nhét guri phan thtr nhit cta cic RLC
PDU dudng xubng trong cac RLC PDU duong xudng dén UE, va gui
phan th{ hai cia céc RLC PDU duong xubng trong cac RLC PDU duong
xudng dén tram gdc thir hai, va tram gbc thir hai giri phén thi hai cia cac
RLC PDU dudng xudng dén UE, nén tram gbc thir nhét va tram gbc thur
hai c6 thé cting nhau giri dit liéu dén UE, nh& d6 cai thién tde do dinh va

thong lugng cua UE.

M0 ta vian tit cac hinh vé

DPé mé ta cac giai phap ki thuat cta sang ché mdt cach rd rang hon,
thi phan sau ddy s& mo ta vén tit cac hinh v& kém theo, von can thiét dé
md tA cac phuong 4n ctia sang ché. Cac hinh v& kém theo trong phan mo
ta sau dy chi thé hién mot sé phuong 4n ciia sang ché, va ngudi ¢6 kién
thirc trung binh trong linh vuc nay c6 thé tao ra cdc hinh v& khac dya vao
cac hinh vé& kém theo ndy ma khong can dén hoat dong c6 tinh sang tao
nao.

Fig.1a 13 luoc d6 thé hién mot vi du coa truong hop ma trong d6 mot
phuong 4n ctia sang ché dugc ap dung;

Fig.1b 1a lugc @ thé hién vi du khac ciia trudng hop ma trong d6
mdt phuong 4n ciia sang ché duoc ap dung;

Fig.1c 1a luoc d6 thé hién vi du khac cta truong hop ma trong d6
mdt phuong 4n ciia sang ché duoc ap dung;

Fig.1d 1a lugc db thé hién vi du khac cia truong hop ma trong d6
mdt phuong 4n ctia sang ché dugc 4p dung;

Fig.2a 12 hinh thé hién luu db cia phwong phép truyén dir liéu theo
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mot phuong 4n ctia sang ché;

Fig.2b 1 hinh thé hién luu dd cta phuong phap truyén dit liéu theo
mot phuong 4n clia sang ché;

Fig.3 13 hinh thé hién luu d6 cia phuong phép truyén dit liéu theo
mot phuong 4n clia sang ché;

Fig.4 13 hinh thé hién luu d6 cia phuong phép truyén dir liéu theo
mot phuong 4n clia sang ché;

Fig.5 12 hinh thé hi¢n lugc db ctia quy trinh truyén dit liéu theo mot
phuong 4n ctia sang ché;

Fig.6 12 hinh thé hién luu db ctia quy trinh cdu hinh chia di lidu theo
mot phuong 4n clia sang ché;

Fig.7 12 hinh thé hién lugc db ciia quy trinh truyén dit lidu theo mot
phuong an cla sang ché;

Fig.8 12 hinh thé hién Iuu db ctia quy trinh cdu hinh chia dit liéu theo
mot phuong 4n clia sang ché;

Fig.9 1a luoc dd thé hién mot vi du cia ngin xép giao thirc mat
phing didu khién theo mot phuong 4n ctia sang ché;

Fig.10 1a lugc dd thé hién mot vi du ctua ngin xép giao thirc mat
phing ngudi ding theo mot phuong 4n cua sang ché;

Fig.11 12 hinh thé hién so dd c4u tric cua 16p 2 trong ngin xép giao
thire ctia tram gdc 16n, theo mot phuong 4n ciia sang ché;

Fig.12 12 hinh thé hién so @b c4u tric cua 16p 2 trong ngin xép giao
thirc cta tram géc nhd, theo mot phuong 4n ciia sang ché;

Fig.13 12 hinh thé hién so d6 cAu tric cta 16p 2 trong ngén xép giao
thuc ctia UE, theo mdt phuong 4n ciia sang ché;

Fig.14 12 hinh thé hién luu db quy trinh cia phuong phép truyén dit
liéu theo mot phuong 4n ciia sang ché;

Fig.15 12 hinh thé hién luu d6 ctia quy trinh truyén lai dit liéu dudng

xuong theo mot phuong an clia sang ché;
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Fig.16 12 hinh thé hién luu d6 cta quy trinh truyén lai dit liéu duong
xuéngtheornétphuongéncﬁaséngché

Fig.17 12 hinh thé hién luu d6 quy trinh ciia phuong phap truyén dit
liéu theo mdt phuong 4n clia sang ché;

Fig.18 1 hinh thé hién luu d6 clia quy trinh truyén lai dit liéu duong
1én theo mot phuong 4n cua sang ché;

Fig.19 12 hinh thé hién luu d6 cta quy trinh truyén lai dit liéu duong
1é€n theo mot phuong an ciia sang ché;

Fig.20 13 hinh thé hién luu d6 ctia quy trinh truy@n lai dit liéu duong
1én theo mot phuong 4n clia sang ché;

Fig.21 1 hinh thé hién luu db ctia quy trinh thiét 1p lai két néi RRC
theo mot phuong 4n cia sang ché;

Fig.22 13 hinh thé hién so d6 khdi cua tram gbc theo mot phuong an
ctia sang ché;

Fig.23 14 hinh thé hién so dd khéi cua tram gbc theo mot phuong an
clia sang ché;

Fig.24 13 hinh thé hién so d khdi cua UE theo mét phuong an cua
sang ché;

Fig.25 12 hinh thé hién so d6 khéi ctia tram gdc theo mét phuong 4n
clia sang ché;

Fig.26 12 hinh thé hién so d6 khdi cta tram gbc theo mét phuong an
clia sang ché;

Fig.27 12 hinh thé hién so d6 khdi ciia UE theo mdt phuong 4n cua
sang ché;

Fig.28 13 hinh thé hién so d6 khéi cua tram gc theo mot phuong an
clia sang ché;

Fig.29 14 hinh thé hién so d6 khéi cta tram gdc theo mot phuong an
clia sang ché;

Fig.30 12 hinh thé hién so @b khéi ctia UE theo mét phuong 4n cia
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sang ché;

Fig.31 13 hinh thé hién luu d cta phuong phap quan 1y tai nguyén té
bao theo mdt phuong 4n ciia sang ché;

Fig.32 1 hinh thé hién luu dd cta phuong phap quén 1y tai nguyén té
bao theo mét phuong an cia sang ché;

Fig.33 12 hinh thé hién luu db ctia phuong phap quéan 1y tai nguyén té
bao theo mét phuong an cia sang ché;

Fig.34 12 hinh thé hién luu db ctia phuong phép quan 1y tai nguyén té
bao theo mot phuong 4n cia sang ché;

Fig.35 13 hinh thé hién luu d6 cia phuong phap diéu khién cong suit
duong 1én, theo mot phurong 4n cia sang ché; va

Fig.36 12 hinh thé hién luu db ctia phuong phap didu khién cong suit

duong 1én, theo mdt phuong 4n ctia sang ché.

M5 ta chi tiét cac phwong an thue hién séng ché

Phan sau ddy s& mo ta rd cac giai phap ki thuét ca sang ché dua vao
cac hinh vé& kém theo va cc phuong 4n thuc hién sang ché. Phan nay chi
md ta mét sb chir khong phai tit ca cac phuong 4n thuc hién sang ché.
Tét ca cac phuong an khac ma ngudi c6 kién thire trung binh trong linh
vuc ndy cé thé tao ra dua trén cic phuong an niy cia sang ché ma khong
can dén hoat dong sang tao nao thi ciing ndm trong pham vi bao hd cua
sang ché.

Phén sau day st dung cac vi du dé mé ta chi tiét cac tinh hudng ma
trong d6 cac phuong 4n ciia sang ché c6 thé duoc 4p dung. Can luu ¥ rang
céc vi du nay chi nhim cho phép ngudi c6 hiéu biét trung binh trong linh
vuc nay hiéu rd hon vé cic phuong 4n ctia sang ché chtr khéng nhdm gidi
han pham vi cia cac phuong 4n clia sang ché.

Fig.1a 12 lugc dd thé hién mot vi du cua truong hop ma trong d6 mét

phuong 4n ctia sang ché duoc 4p dung.
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Hé théng trén Fig.1a c6 thé 1a hé théng LTE-A. Nhu duoc thé hién
trén Fig.1a, tram gbc 16n (Macro eNB (eNodeB)) 110a c6 thé c¢6 CC1 véi
tan s f1, tram gbc nhé (pico eNB) 120a c6 thé c6 CC2 véi tan sb £2, va
viing phu séng ctia CC2 c6 thé nim trong ving phi song cua CCl1. UE
130a c6 thé nim trong viing bao phu ctia CC2, tirc 1a nim trong vung phu
song chung cuia CC1 va CC2. Nhu vay, theo phuong 4n nay ciia sang ché,
sau khi hoat dong CA dugc thuc hién trén CC1 va CC2, thi tram géc 16n
110a va tram gdc nhé 120a co thé cing nhau truyén dir lidu v6i UE 130a,
dé UE 130a khéng can phai duoc chuyén ving giita tram géc 16n 110a va
tram gbc nho 120a.

Vi du, néu UE 130a hién dang c6 két ndi RRC (Radio Resource
Control - diéu khién tai nguyén vo tuyén) véi tram gbc 16n 110a, trong
lic két tap CC1 va CC2, thi CCl ¢6 thé dugc dung lam CC chinh
(Primary CC - PCC), va CC2 c6 thé dugc ding 1am CC phu (Secondary
CC - SCC). PCC c6 thé dugc ding d& quan 1y di dong, va SCC c6 thé-
cung cip kha ning chia dich vu. Do tram gbc 16n ¢ ving pha song 16n,
nén viéc sir dung tram gdc 16n 1am PCC dé quan Iy di dong c6 thé giam
b6t s6 14n chuyén ving. Néu UE 130a hién dang c6 két ndi RRC vdéi tram
gbc nho 120a, trong Iic két tap CC1 va CC2, thi CC2 ¢6 thé duge dung
1am PCC, va CC1 c6 thé dugc dung 1am SCC.

Fig.1b 13 lugc db thé hién vi du khéc cta truong hop ma trong d6
mét phuong 4n ciia sang ché duogc 4p dung.

Trudng hop trén Fig.1b c6 thé 13 trudng hop khac cia hé théng
LTE-A. Nhu dugc thé hién trén Fig.1b, tram gbc 16n 110b ¢6 thé ¢6 CC1
véi tan s6 fl, va tram gbc nhé 120b c6 thé c6 CC2 véi tan sb 2. CC1 va
CC2 c6 vung pht séng chung. UE 130b cé thé nam trong ving pht song
chung nay cua CC1 va CC2. Tuong tu nhu truong hop trén Fig.1a, theo
phuong an nay cla sang ché, sau khi hoat dong CA duoc thuc hién trén

CC1 va CC2, thi tram gbc 16n 110b va tram gbc nho 120b ciing c6 thé
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cung nhau truyén dit liéu v6i UE 130b, va UE 130b khong cin phai duoc
chuyén ving giita tram géc 16n 110b va tram gbc nhé 120b.

Fig.1c 13 lugc db thé hién vi du khac cua truong hgp ma trong do
mdt phuong 4n ciia sang ché dugc 4p dung.

Trudng hop trén Fig.lc c6 thé 1a truong hop khac cua hé théng
LTE-A. Nhu duge thé hién trén Fig.1c, tram gbc nhé 110c ¢6 thé ¢6 CC1
véi tan sb fl, va tram géc nhé 120c ¢ thé c6 CC2 véi tan sb £2. Vung
phi séng ctia CC2 c6 thé ndm trong ving phi séng cia CC1. UE 130c c6
thé ndm trong ving bao phii cia CC2, tirc 1a nim trong vung phu séng
chung cia CC1 va CC2. Tuong tu nhu truong hop trén Fig.la, theo
phuong 4n ndy ctia sang ché, sau khi hoat dong CA dugc thuc hién trén
CC1 va CC2, thi tram géc nhé 110c va tram géc nhé 120c cling c6 thé
cling nhau truyén di liéu véi UE 130c, va UE 130c khong can phai dugc
chuyén ving gifta tram gdc nho 110c v tram gbc nhé 120c.

Cén lvu ¥ ring, mic du Fig.1c thé hién trudng hop c6 hai tram gbc
nho, nhung phuong 4n nay ciia sang ché ciing c¢6 thé duoc ap dung cho
truong hop c6 hai tram gbc 16n, cu thé 1a truong hop ma trong d6 vung
phu séng cua tram gbc 16n ndy c6 thé ndm trong vung phu séng cua tram
gbc 16n kia. Cac quy trinh khac cling tuong tu nhu cac quy trinh da dugc
md ta dya vao Fig.1c nén s& khong dugc mo ta lai nita dé tranh sy tring
1ap.

Fig.1d 13 lugc d6 thé hién vi du khac ciia trudong hop ma trong dé
mdt phuong 4n ctia sang ché dugc ap dung.

Truong hop trén Fig.1d c6 thé 1a truong hop khac ciia hé théng
LTE-A. Nhu dugc thé hién trén Fig.1d, tram gc nhé 110d ¢6 thd ¢6 CC1
v&i tan s6 fl, va tram géc nho 120d c6 thé c6 CC2 véi tan sé £2. CC1 v
CC2 ¢6 ving phi séng chung. UE 130d c6 thé ndm trong vung phu séng
chung nay cua CC1 va CC2. Tuong tu nhu truong hop trén Fig.1a, theo

phuong 4n nay cua sang ché, sau khi hoat dong CA dugc thuc hién trén
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CC1 va CC2, thi tram géc nho 110d va tram gbc nhé 120d ciing c6 thé
cung nhau truyén dit lidu v6i UE 130d, va UE 130d khong cdn phai duoc
chuyén ving gitta tram gbc nhé 110d va tram gbc nho 120d.

Cén luu ¥ ring, mic du Fig.1d md ta trudng hop c6 hai tram gdc nhd,
nhung phuong 4n ndy cta sang ché ciing c6 thé duoc ap dung cho truong
hop c6 hai tram gbc 16n, cu thé 1a trudng hop ma trong d6 hai tram gbc
16n ¢6 vung phu séng chung. Cac quy trinh khac cling twong tu nhu céc
quy trinh da dugc mo ta dua vao Fig.1d nén s& khong dugc mo ta lai nita
dé tranh sy trung 13p.

Can luu ¥ ring, mic du cAc hinh v& tir Fig.1a dén Fig.1d mo t4 hai
CC, nhung phuong 4n ndy ctia sing ché ciing c6 thé duoc ap dung chb
trudong hop hai hozc nhiéu tram gbc ma trong d6 moi tram déu c6 nhiéu
CC va cac CC nay c6 ving phu séng chung; va cac CC ctia hai tram gdc
¢ céc tan sb khéac nhau, hozic ¢ céc tan sb chdng nhau. Vi du, hai tram
gbc, mdi tram c6 séng mang véi tan sb fl va séng mang c6 tan sb 2, va
song mang f1 va séng mang 2 ctia mdi trong sb hai tram gbc nay c6 vung
phti séng chung; va UE c6 thé thyuc hién hoat dong CA bing cach két tap
f1 ctia tram géc tht nhit va 2 cia tram géc thtr hai, hoac thuc hién hoat
dong CA bang cach két tap f2 ctia tram gdc thir nhét va fl cla tram gbc
thir hai. Truong hop ma UE c6 thé thuc hién hoat dong CA bing céch két
tap fl cua tram géc tht nhat va fl caa tram géc thr hai con cd thé dugc
goi 12 hoat dong truyén/nhan (transmission/reception) da didm phéi hop
(Coordinated Multi Point - CoMP), trong d6 tram géc thir nhit va tram
gbc thir hai truyén thong véi UE theo cach 14p lich phéi hop, vén khong
bi gidi han theo phuong 4n nay ctia sang ché.

Fig.2a 14 hinh thé hién luu db cia phuong phép truyén dit liéu theo
mdt phuong 4n ciia sang ché. Phuong phap trén Fig.2a dugc thyuc hién boi
tram gdc thir nhét.

210a: Tram géc thir nhét tao ra cac khéi dit liéu giao thirc diéu khién
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lién két v6 tuyén (RLC PDU) duong xubng.

220a: Tram gdc thir nhét giri phin tht nhit ctia cac RLC PDU dudng
xubng trong cac RLC PDU dudng xudng dén thiét bi ngudi dung (User
Equipment - UE), va giri phan thi hai cia cac RLC PDU duong xubng
trong cdc RLC PDU duong xudng dén tram géc thir hai, dé tram gbc thir
hai giri phan thit hai ctia cac RLC PDU duong xubng nay dén UE.

Theo phuong 4n nay cta sang ché, tram gbc thur nhat ¢ thé ¢6 chire
ning nhu diém neo (anchor point) mat phéng ngudi ding va ¢6 nhiém vu
chia dit liéu duong xudng. Vi du, tram gdc thir nhét c6 thé 1a mot trong s6
tram gbc 16n 110a va tram gbc nhoé 120a trén Fig.1a, va tram gbc thir hai
c6 thé 13 tram gbc con lai. Tram gbc thir nhét ciing c6 thé 12 mot trong s6
tram gbc 16n 120a va tram gbc nho 120b trén Fig.1b, va tram gdc thit hai
c6 thé 13 tram gbc con lai. Tram gdc thir nhit ciing c6 thé 13 mét trong s
tram gbc nho 110c va tram gbc nho 120c trén Fig.1c, va tram gbc tht hai
céthéléhanlgéccbnlaiTﬁanlgécth&rﬁétcﬁngcéthélérn@tﬂongsé
tram gbc nhé 110d va tram gbc nho 120d trén Fig.1d, va tram gbc thu hai
c6 thé 13 tram gdc con lai. UE con c6 thé dugc goi 1a thibt bi dau cudi di
dong (Mobile Terminal - MT), thiét bi ngudi dung di dong, v.v., ching
han dién thoai di dong (hay con dugc goi 14 dién thoai "té bao") va may
tinh 6 thiét b diu cudi di dong. |

Can luu ¥ rang, tram gbc thir nhét c6 thé ¢6 chirc ning nhu diém neo
mit phang ngudi dung, va 16p PDCP (Packet Data Convergence Protocol
- giao thuc hoi tu dir liéu gbi) ctia nd nhén, tir 16p tng dung, gbi dit liéu
IP (Internet Protocol - giao thuc Internet) tir cng phuc vu (Serving
GateWay - SGW), va dung géi dit liéu IP nay lam khdi dir liéu dich vu
(Service Data Unit - SDU) PDCP; va saﬁ qua trinh xu 1y tai 16p PDCP,
thi cd&c PDCP PDU dugc tao ra va dugc chuyén dén 16p RLC dé c6 chie
ning nhu cac RLC SDU. Céan hiéu ring sau khi tao ra cac RLC PDU
dudng xudng theo cac RLC SDU ndy, thi tram gbc thtr nhat c6 thé chia
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cdc RLC PDU duong xubng tao ra duge thanh phan thtr nhét cua céc
RLC PDU duodng xudng va phan thir hai caa cac RLC PDU duong xudng.
Ngoai ra, tram gbc thi nhét ciing ¢ thé chia cac RLC SDU thanh phéan
thr nhit cia cac RLC SDU va phan thi hai ctia cac RLC SDU trude tién,
va sau khi tao ra cdc RLC PDU duong xudng, thi ding cac RLC PDU
nim trong cac RLC PDU duong xubng va tuong tmg véi phin thtr nhét
ctia cac RLC SDU lam phén thr nhit cia cac RLC PDU duong xubng, va
dung cac RLC PDU nim trong cac RLC PDU dudng xudng va twong tmg
v6i phan thit hai ciia cdc RLC SDU lam phan thir hai ciia cac RLC PDU
duong xudng.

Can hiéu ring phin tht nhét ctia cac RLC PDU duong xubng c6 thé
bao gém mét hodc nhidu RLC PDU, va phan thir hai cia cac RLC PDU
dudng xudng ciing c6 thé bao gdbm mot hodc nhidu RLC PDU.

Viéc tram gdc thir nhat giri phan tht nhét cta cdc RLC PDU dudng
xubng dén UE c6 thé 13 viéc tram gbc thir nhét giri phan thir nhét cua cac
RLC PDU dudng xudng dén UE sau khi d3 xr 1y phan tht nhét cua cac
RLC PDU duong xubng tai cac 16p giao thirc khac nhau. Vi dy, tram gbc
thit nhét c6 thé gri phan thir nhit cia cac RLC PDU duong xubng dén
UE sau khi d3 xir Iy phan thtr nhit cua cac RLC PDU duong xubng tai
16p MAC (Medium Access Control - diéu khién truy cdp phuong tién) va
16p PHY (PHYsical - vét 1y). Tuong tu nhu vay, viéc tram gdc tht hai
giri phan thtr hai cta cac RLC PDU duong xudng dén UE c6 thé 1a viéc
tram gbc thir hai giri phin thtr hai cua cac RLC PDU duong xubng dén
UE sau khi d3 xir 1y phan th hai ctia cac RLC PDU duong xudng tai cac
16p giao thirc khac nhau. Vi duy, tram gbc thi hai c¢6 thé guri phan thir hai
clia cac RLC PDU duodng xubng dén UE sau khi d3 Xﬁ’ 1y phén thir hai
ctia cac RLC PDU dudng xudng tai 16p MAC va 16p PHY.

Theo phuong 4n nay ctia sang ché, tram gdc thir nhat giri phan thir

nhit ctia cac RLC PDU duong xudng trong cac RLC PDU dudng xubng
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dén UFE, va gii phan th hai clia cac RLC PDU duong xubng trong cac
RLC PDU duong xudng dén tram géc tht hai, va tram gbc thir hai gui
phan tht hai cia cac RLC PDU dudng xubng dén UE, nén tram gdc thu
nhit va tram gdc thtr hai c6 thé clng nhau giri dit liéu d&én UE, nhd d6 cai
thién téc do dinh va théng luong cua UE.

Theo céch ndy, UE khong cin phai dugc chuyén vung giira hai tram
géc, nhd @6 tranh duoc su tré hoic gian doan dich vu do hoat ddng
chuyén ving.

Mot céch tuy chon, theo mét phuong 4n, tram gdc thir nhit c6 thé
nhan, tir UE, phan tht nhit ciia cac RLC PDU duong lén trong cac RLC
PDU duong 1én ma UE tao ra, va nhén, tir tram géc thir hai, phén thr hai
cua cac RLC PDU duong 1én trong cac RLC PDU duong 1én, trong do,
ph?m thtr hai cua cac RLC PDU duong 1én duoc tram géc thir hai nhén ttr
UE.

Cén hiéu ring phan thir nhat cia cac RLC PDU dudng 1én co thé bao
gém mot hogc nhiéu RLC PDU, va phin thtt hai cta cac RLC PDU
dudng 1én ciing c6 thé bao gdm mét hodc nhidu RLC PDU.

Theo huéng 1én, tram gbc thir nhat c6 thé nhan phan thir nhét cta
cac RLC PDU dudng 1én tir UE, va nhan, tir tram gdc thi hai, phan tht
hai ciia cdc RLC PDU duong 1én ma UE giri dén tram gdc tht hai; va
tram gdc thi nhét c¢6 thé ghép lai hai phan cia cac RLC PDU dudng 1én
nay dé tao ra cac RLC SDU va chuyén cac RLC SDU nay dén 16p PDCP
theo thr tu, trong do, cdc RLC SDU nay duoc sir dung nhu cac PDCP
PDU, va cac PDCP PDU nay dugc giri dén SGW sau qua trinh xtr 1y tiép
theo.

Can luu y rang viéc tram gbc thtr nhit nhin phan thtr nhét cflé cac
RLC PDU dudng 1én tir UE c6 thé 13 viéc tram gbc thir nh4t nhan phan
thtr nhét cta cac gbi dir lidu dudng 1én tir UE, va thu dugc phén thir nhat

ctia cdc RLC PDU duong 1én sau khi xir Iy phan thi nhét cua céc goi dir
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ligu duong 1én nay tai cac 16p giao thirc khac nhau. Vi du, tram gbc thir
nhit c¢6 thé thu duoc phén thir nht cia cac RLC PDU dudng 1én sau khi
xir Iy phan thtr nhét cta cac géi dit liéu duong Ién tai 16p PHY va 16p
MAC. Quy trinh ma trong d6 tram gbc thi hai nhan phan th hai ctia cac
RLC PDU duong 1én tir UE ciing tuong ty nhu trudng hop cta tram gbe
thi nhét, nén s& khong duoc md ta lai nita dé tranh su trung lap.

Mot cach tuy chon, theo phuong 4n khic, trong ché d6 dugc bao
nhén (Acknowledged Mode - AM) RLC, thi tram gbc tht nhit c6 thé
nhan béo cdo tinh trang RLC thir nhét tir UE. Néu b4o c4o tinh trang RLC
thi nhét nay cho biét cac RLC PDU can truyén lai trong phan thtr nhat
ctia cac RLC PDU duong xudng, thi tram gbc thir nhét c6 thé truyén lai
cac RLC PDU can truyén lai trong phan th& nhét cia cdc RLC PDU
duong xubng nay dén UE. Tram gbc thtr nhit c6 thé chuyén tiép bao céo
tinh trang RLC thi nhét dén tram gbc thtr hai, trong d6, bao c4o tinh trang
RLC th nhat nay c6 thé duge dung dé cho biét cac RLC PDU cin truyén
lai trong phan thtr hai cta céc RLC PDU duong xudng, hoic tram gbc thir
nhat c6 thé gui thong bao truyén lai dén tram géc thir hai, trong do, thong
béo truyén lai ndy duoc tram gbc thir nhit tao ra theo béo c4o tinh trang
RLC thtr nhét, va thong béo truyén lai ndy c6 thé cho biét cac RLC PDU
can truyén lai trong phan thit hai ctia cdc RLC PDU dudng xubng.

Néu béo co tinh trang RLC thtr nh4t ¢6 cho biét RLC PDU, vén
dugc nhan thanh cong nhu UE d3 bao nhén, thi tram géc thir nhit & cap
nhat ctra s6 giri RLC AM va bién sd tinh trang tuong tmg, & tiép tuc gui
RLC PDU méi.

UE c6 thé tao ra bao c4o tinh trang RLC thi nhét theo céc tinh hinh
nhan ciia phan thir nhit cia cac RLC PDU dudng xudng va phan th hai
ctia cac RLC PDU dudng xudng.

Tram gbc thir nhit c6 thé x4c dinh, theo bo cio tinh trang RLC tha
nhét, xem phan thir nhit ciia cdc RLC PDU dudng xubng va phan thi hai
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cta cidc RLC PDU dudng xubng ¢6 RLC PDU cin truyén lai ndo khong.
Néu c6 cac RLC PDU cin truyén lai trong phan thr nhat cia cac RLC
PDU dudng xudng, thi tram gdc thir nhét c6 thé truyén lai cac RLC PDU
can truyén lai trong phan thir nhét cua cac RLC PDU dudng xudng nay
dén UE. Néu c6 cac RLC PDU cin truyén lai trong phan thir hai ca cac
RLC PDU dudng xudng, thi tram gbc thir nhit can phai béo cho tram gbc
thtr hai biét vé& cdc RLC PDU cin truyén lai trong phan thi hai cia cac
RLC PDU duong xudng ndy. Vi du, tram gbc thir nhét c6 thé chuyén tiép
bao cdo tinh trang RLC thir nhét dén tram géc thtr hai, hodc tram géc thir
nhit c6 thé tao ra thdng bao truyén lai theo bdo céo tinh trang RLC thu
nhét, va chi thi, béng cach st dung thong bao truyén lai nay, cho tram géc
th hai, biét vé cac RLC PDU cin truyén lai trong phin tht hai cla cac
RLC PDU duong xubng.

Can hiéu ring theo sang ché, bdo c4o tinh trang RLC va ndi dung
lién quan ctia thdng bao truyén lai RLC PDU chi ap dung dugc cho RLC
AM; va céc quy trinh dé tao ra, guri, va nhan cdc RLC PDU thi 4p dung
duoc cho ca RLC AM 1an RLC UM (Unacknowledged Mode - ché do
khong dugc bao nhén).

Mot cach tuy chon, theo phuong an khéc, trong RLC AM, thi tram
gbc thtr nhat c6 thé x4c dinh nhém truyén lai RLC PDU dudng xubng
theo béo céo tinh trang RLC thir nhat, trong d6, nhém truyén lai RLC
PDU duong xubng ndy c6 thé bao gdm cac RLC PDU cin truyén lai
trong phan thtr nhit cia cac RLC PDU dudng xubng va/hodc cac RLC
PDU cén truyén lai trong phan thi hai cta cdc RLC PDU duong xubng.
Tram gdc thir nhit c6 thé chia nhém truyén lai RLC PDU duong xubng
thanh nhém con truyén lai duong xudng thtr nhit va nhém con truyén lai
dudng xubng thir hai. Tram gbc thir nhét c6 thé truyén lai RLC PDU
trong nhém con truyén lai dudng xudng thir nhat ¢én UE. Tram gbc thir

nhét c6 thé tao ra théng béo truyén lai th hai va gtri thong bao truyén lai
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thtr hai ndy dén tram gdc thir hai, trong d6, thong béo truyén lai thi hai
nay c6 thé cho biét nhém con truyén lai dudng xudng thr hai. Néu mot
hozc nhiéu RLC PDU trong nhém con truyén lai dudng xudng thir hai ma
thudc phan thir nhét ban dAu cta cac RLC PDU duong xudng, do tram
gbc thir nhat c6 nhiém vu ban diu 13 truyén phan thtr nhat ciia cac RLC
PDU dudng xudng va tram gdc thtr hai khong c6 phan niy cua cac RLC
PDU, nén tram gdc thtr nhét con cin phéi glri cdc RLC PDU nay dén tram
gbc thir hai.

Ttc 1 tram gdc thir nhit c¢6 thé chia lai cac RLC PDU can truyén lai,
va xac dinh ré‘mg mot phan cia cac RLC PDU duoc truyén lai boi tram
gdc tht nht, va phan con lai cia cdc RLC PDU thi duge truyén lai boi
tram gbc thir hai. Cach nay c6 thé thich tng vé6i tinh hinh tai nguyén vo
tuyén thoi gian thuc cta tram gbc thir nhit va tram gbc thir hai, va thoa
mén yéu ciu chét luong dich vu (Quality of Service - QoS) cua céc dich
vy, nhd d6 hidu qua truyén lai c6 thé duge cai thién.

Mot cach tuy chon, theo phuong 4n khéc, trong ché d6 RLC AM, thi
tram gbc thi nhat ¢ thé nhén béo cdo tinh trang RLC thtr nhét tir tram
gbc thir hai, trong d6, bao cdo tinh trang RLC thir nht nay dugc nhan bsi
tram gdc thi hai tir UE. Tram géc thir nht c6 thé xac dinh, theo béo céo
tinh trang RLC thtr nhét nay, cdc RLC PDU can truyén lai trong phan thu
nhét cia cac RLC PDU duong xubng. Tram gdc thir nhit ¢ thé truyén lai
cac RLC PDU can truyén lai nay trong phan thtr nhét cta cac RLC PDU
duong xudng dén UE.

Néu bao céo tinh trang RLC thtr nhit ¢ cho biét RLC PDU, vén
dugc nhan thanh cong nhu UE d3 béo nhan, thi tram gdc thir nhat s& cap
nhat cira s6 giri RLC AM va bién sb tinh trang tuong Ung, dé tiép tuc gui
RLC PDU méi. Vi UE gtii bao cdo tinh trang RLC thi nhét theo tinh hinh
tai nguyén dudng 1én, nén néu bio cdo tinh trang RLC thir nhit duoc gui

qua tram gbc thir hai, thi tram gbc thir nhét can phai nhén bao cdo tinh
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trang RLC thit nhat ma tram gdc tht hai chuyén tiép.

Trong ché 46 RLC AM, sau khi tao ra bao céo tinh trang RLC thi
nhét, thi UE c6 thé giri bao cdo tinh trang RLC thtr nhat nay dén tram gbc
thir hai, va tram gbc thr hai chuyén tiép bao cdo tinh trang RLC thir nhét
nay dén tram géc tht nhét. Tram géc thtr nhét c6 thé truyén lai, theo bao
céo tinh trang RLC thtr nhit nay, cac RLC PDU cin truyén lai nay trong
phén thr nhit cia cac RLC PDU duong xubng dén UE.

Mot cach tuy chon, theo phuong 4n khéc, trong ché d6 RLC AM,
tram gbc thi nhit c¢6 thé tao ra béo cdo tinh trang RLC thir hai theo cac
tinh hinh nhan cta phan th& nhit cta cdc RLC PDU dudng 1én va phan
~ tht hai cia .céc RLC PDU duong 1én, va gtri bao cédo tinh trang RLC thr
hai nay dén UE. Tram gbc thtr nhét c6 thé nhan cac RLC PDU trong |
nhom truyén lai dudng 1én dugc xac dinh boi UE theo bdo céo tinh trang
RLC thtr hai, trong d6, nhém truyén lai duong 1én ndy c6 thé bao gdm cac
RLC PDU cin truyén lai trong phin thi nhét cia cac RLC PDU dudng
1én va/hodc cac RLC PDU can truyén lai trong phan thi hai cta cdc RLC
PDU duong 1én.

Mot cach tuy chon, theo phuong 4n khéc, trong ché d6 RLC AM,
tram gbc thir nhit c6 thé tao ra bao céo tinh trang RLC thir hai theo cac
tinh hinh nhén cta phan th& nhét ctia cic RLC PDU dudng 1én va phan
thir hai cta cac RLC PDU duong 1én, va giri bdo céo tinh trang RLC thu
hai nay dén tram géc thir hai, dé tram gbc thtr hai chuyén tiép bao cdo
tinh trang RLC tht hai ndy dén UE. Tram gbc tht nhét ¢4 thé nhan cac
RLC PDU trong nhém truyén lai dudng 1én duoc x4c dinh béi UE theo
bao cdo tinh trang RLC thit hai, trong d6, nhém truyén lai dudng 1én nay
c6 thé bao gdm cac RLC PDU cin truyén lai trong phan thtr nhét cta cac
RLC PDU dudng 1én va/hoic cac RLC PDU can truyén lai trong phan
thir hai ciia cac RLC PDU duong 1én.

Khi tram gdc thir nhét phai chiu tai ndng hodc ¢ tinh trang vo tuyén
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x4u trong khi tram géc thir hai chiu tai nhe hoéc ¢6 tinh trang vo tuyén t6t,
thi tram gdc thir hai s& chuyén tiép béo céo tinh trang RLC thit hai dén
UE, dé db tin cdy g cda bdo cdo tinh trang RLC thit hai cé thé duoc cai
thién.

Mot cach tuy chon, theo phuong 4n khéc, trong ché d6 RLC AM, thi
tram gdc thér nhit c6 thé nhén cac RLC PDU trong nhém truyén lai
dudng 1én tir UE. Theo cich khac, tram gdc thir nhat cé thé nhan céac
RLC PDU trong nhém con truyén lai dudng 1én thir nhét tir UE, va nhan
cac RLC PDU trong nhém con truyén lai dudong 1én tht hai tir tram gbc
thtr hai, trong d6 nhém con truyén lai dudng 1én thir hai dugc tram gbe
tht hai nhan tir UE, va nhém con truyén lai dudng 1én thir nhit va nhém
con truyén lai duong 1én thi hai ndy duoc UE thu duoc bing cach chia
nhom truyén lai duong 1€n ra. Theo cach khic, tram géc thtr nhét c6 thé
nhan cdc RLC PDU trong nhém truyén lai duong 1én tir tram géc tht hai,
trong d6, cac RLC PDU trong nhém truyén lai duong 1én nay dugc tram
gbc thir hai nhén tir UE.

Trong ché d6 RLC AM, tram géc thtr nhit c6 thé tao ra bao cao tinh
trang RLC tht hai theo c4c tinh hinh nhan cta phan thit nhit cua cdc RLC
PDU dudng 1én va phan thir hai ciia cac RLC PDU duong 1€n, va gui bao
c4o tinh trang RLC thr hai ndy d&én UE. UE c6 thé x4c dinh, theo béo c4o
tinh trang RLC tht hai, cac RLC PDU can truyén lai, tirc 1a x4c dinh
nhém truyén lai dudng 1én.

Tram gdc tha nhét c6 thé nhén, tir UE, tit ca cac RLC PDU dudng
1én can truyén lai, tic 13 cac RLC PDU trong nhom truyén lai dudng 1én.
Theo cach khac, tram géc tht nhét c6 thé nhan, tr UE, mot phﬁn cua cac
RLC PDU dudng 1én cin truyén lai, tic 13 cac RLC PDU trong nhém con
truyén lai dudng 1én thir nhét. Tram gbc thir hai ¢ thé nhan, tir UE, phan
khac ctia cac RLC PDU dudng 1én can truyén lai, rdi sau d6 giri phin nay

cua cac RLC PDU duong 1én, tic 1a cic RLC PDU trong nhém con
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truyén lai dudng 1én thir hai, &én tram gbc th nhét. Theo cach khéc, tram
géc thr hai c6 thé nhén, tir UE, tit ca cac RLC PDU dudng 1én can truyén
lai, t&rc 1a c4c RLC PDU trong nhém truyén lai dudng 1én, rdi sau d6 gui
cac RLC PDU nay dén tram gc thir nhét.

Mot cach tuy chon, theo phuong 4n khéc, tram gbc thir nhét cé thé
giri, trén té bao tha nhit cla tram gbc thir nhét, phén tht nhét cda céc
RLC PDU dudng xudng dén UE, va gii phan tht hai cia cac RLC PDU
dudng xudng dén tram géc thir hai, dé tram gbc thir hai giri, trén t& bao
thtr hai cta tram gdc thtr hai, phan tht hai cta cdc RLC PDU duong
xubng dén UE, trong d6, ving pht séng cua té bao thi nhét va cua té bao
thir hai chdng nhau.

Té bao thir nhét tdn tai trén séng mang cua tram gbc thtr nhét, t& bao
thir hai ton tai trén séng mang cla tram gbc thir hai, va UE c¢6 thé nim
trong ving chéng nhau cia ving phil séng ciia té bao thir nhét va vung
pht séng cta té bao th hai. Do dé, sau khi hoat dong CA dugc thuc hién
trén séng mang ctia tram gdc th nhit va séng mang ctia tram gdc tht hai,
thi tram géc thir nhat c6 thé giri phan thtr nhét ctia cac RLC PDU dudng
xudng d&n UE qua té bao thir nhét, va tram gbc thir hai c¢6 thé giri phin
thit hai ctia cdc RLC PDU duong xudng dén UE qua té bao thit hai.

Mot cach tuy chon, theo phuong 4n khéc, tram gbc thir nhat c6 thé
giri thong bao yéu cau thir nhat dén tram gbc thir hai, trong dd, thong bao
yéu ciu thir nhét ndy c6 thé duoc ding d ra 1énh cho tram gbc tht hai
tao cAu hinh té bao thu hai cho UE. Tram géc thir nhit c¢6 thé nhan thong
béo dap tng thir nhét tir tram gbc thtr hai, trong do, thong bao dap ting
th&r nhit ndy c6 mang thong tin tai nguyén cia té bio thir hai, ching han
théngthlchungcéulﬁnhtéinguyénvétuyénvﬁth@ngthlﬂéngcéulﬁnh
tai nguyén vo tuyén ciia té bao thir hai, va thong tin tai nguyén cua té bio
thir hai dugc tram géc thir hai x4c dinh theo thong béo yéu ciu thir nhét.

Tram gbc thir nhit c6 thé gui thong béo cAu hinh lai k&t ndi RRC
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(RRCConnectionReconfiguration) dén UE, trong d6, thong bao cu hinh
lai két néi RRC ndy c6 mang thong tin tai nguyén cia t& bao thir hai.
Tram gdc thir nhét c6 thé 13 tram gbc 16n.

Vi du, tram gbc thtr nhét c6 thé quyét dinh bd sung thém t& bao theo
bio cdo do dac ctia UE hoic két qua do tin hiéu tham chiéu tham do
(Sounding Reference Signal - SRS) dudng 1én, trong d6, bdo céo do dac
ctia UE c6 thé bao gdm két qua do cong suét thu duge tir tin hiéu tham
chiéu (Reference Signal Received Power - RSRP) ctia té bao dang phuc
vy hién tai va t& bao 1an c4n. Tram gdc thir nhat cling c6 thé quyét dinh
bd sung thém té bao theo cac két qua do khéc, ching han chi thi chét
luong kénh (Channel Quality Indication - CQI) mé UE bao cao. Theo
céch nay, sau khi x4c dinh dugc ring cin phai bd sung thém té bio cho
UE dé chia dit li¢u, thi tram gdc thir nht c6 thé 1énh cho tram géc thit hai
tao cau hinh t€ bao thi hai ciia tram gbc thr hai cho UE. Sau khi nhan
dugc thong tin tai nguyén ciia t€ bao thir hai tir tram gdc thir hai, thi tram
gdc thir nhat c6 thé théng bao, bing cach st dung thong bao cAu hinh lai
két n6i RRC, cho UE biét v& thong tin tai nguyén cia té bao thir hai. Theo
cach nay, UE c6 thé cAu hinh lai két néi RRC theo thong tin tai nguyén
ctia té bao thir hai. Trong truong hop nay, két ndi RRC va kénh mang v0
tuyén dit lidu (Data Radio Bearer - DRB) c6 thé di tdn tai gitta t& bao thi
nhét ciia tram gbc thir nhat va UE.

Mot cach tuy chon, theo phuong 4n khac, thong bdo yéu céu thi
nhét c6 thé con duoc st dung d& 1énh cho tram gbc th hai thiét 1ap DRB
cho UE.

Vi du, tram gdc thir nhit c6 thé xac dinh, theo thong tin cia DRB,
ching hén thong s6 QoS, khbi lugng van chuyén, théng luong, va téc do
dinh, xem tram gdc thir hai c6 can phai thiét 13p DRB cho UE hay khéng.
Theo cach nay, tram gc thir nhit c6 thé bd sung thong tin cAu hinh DRB

vao thong b4o yéu ciu thir nhit, va tram gbc thir hai c6 thé thiét lap, theo
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théng tin cdu hinh DRB ndy, thuc thé RLC va kénh logic (Logical
Channel - LCH) ma tuong tmg véi DRB. Vi du, thong tin cAu hinh DRB
c6 thé bao gdm it nhat mot trong s6 cac thanh phén sau day: bd nhan dang
kénh mang truy cdp v6 tuyén cai tién (Evolved Radio Access Bearer -
E-RAB), thong sb chat lugng dich vu E-RAB, bd nhén dang DRB, thong
tin cAu hinh RLC, va thdng tin c4u hinh kénh logic. Ngoai ra, thong tin
cu hinh DRB cling c6 thé bao gdm céac thong tin lién quan khéc. Thong
sb chét luong dich vu E-RAB c6 thé 13 thong s6 QoS sau khi tram géc tha
nhit dua ra quyét dinh chia. Vi du, tram gdc thir nhét c6 thé phén doan
tdc do bit dugc bao dam (Guaranteed Bit Rate i GBR); néu 60% duoc
phan phdi cho DRB cua tram gbc thtr nhat va 40% duoc phan phéi cho
tram gbc thir hai, thi gia tri thong s6 GBR gui dén tram gbc thtr hai 1a
40% nhan véi gia tri théng s6 GBR ban dau. Thang s6 chét luong dich vu
E-RAB ciing c6 thé 13 théng s6 QoS ban diu ma tram gbc thir nht nhan
duoc tir SGW, va sau khi tram géc thtr nhit va tram géc thtr hai thuong
lugng quyét dinh chia, thi tram gbc thir hai s& diéu chinh thong sé QoS
nay trong qua trinh 1ap lich. Mot cach tuong tu, tram gdc thi nhét c6 thé
bd sung thong tin cAu hinh kénh mang v0 tuyén bdo hiéu (Signaling
Radio Bearer - SRB) vao thong bao yéu ciu thtr nhét, va khi tram gbc thir
nhét 13 diém neo mit phéng ngudi diing, thi tram géc thir hai 6 thé thiét
lap, theo théng tin cu hinh SRB nay, thuc thé RLC va LCH ma tuong
ung voi SRB nay.

Mot céach tuy chon, theo phuong 4n khac, tram gdc thtr nhat c6 thé
nhén théng béo yéu ciu tht hai tir tram gbc thtr hai, trong dd, thong bao
yéu cau thir hai nay c6 thé duoc dung dé 1énh cho tram gbc thir nhat tao
chu hinh t& bao thir nhit cho UE. Tram gdc thir nhét c6 thé x4c dinh, theo
théng béo yéu cau tht hai niy, théng tin tai nguyén cia t& bao thir nhat,
ching han thong tin chung cu hinh ti nguyén vo tuyén va thong tin

riéng cAu hinh tai nguyén vo tuyén cia té bao tha nhat. Tram gbc thir nhét
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c6 thé gui thong bao dap ung thtt hai dén tram gbc thr hai, trong do,
théng bao ddp tmg thtr hai ndy c¢6 mang thong tin tai nguyén cia té bao
thit nhét, dé tram géc thir hai b4o cho UE biét v& thong tin tai nguyén cia
té bao thir nhét. Tram gdc thir nhit c6 thé 13 tram gdc nho.

Cu thé 13, tram gdc thir nhat c6 thé tao cAu hinh t& bao thir nhit cho
UE theo 1énh ctia tram gbc thir hai. Trong trudng hop nay, két ndi RRC
va DRB c6 thé d3 ton tai gitta té bao thir hai cia tram géc thit hai va UE.
Tram gdc thir nhét c6 thé tao cAu hinh tai nguyén ciia t& bio thir nhét cho
UE theo thdng bdo yéu ciu thir hai, va c6 thé thong bao, bing cach st
dung thong béo dép tmg thit hai, cho tram géc thir hai biét v& thong tin tai
nguyén cuta té bao thir nhit, va tram gbc thir hai thong béo cho UE biét vé
thong tin tai nguyén cua té& bao tht nhat, 4 UE ciu hinh lai két ndi theo
thong tin tai nguyén cua té bao thtr nhat.

Mot cach tuy chon, theo phuong én khéc, thong bao yéu céu thir hai
c6 thé con dugc dung dé 1énh cho tram géc thtr nhét thiét lap DRB cho
UE. Khi tram gdc thtr nhit 13 didm neo mit phing ngudi dung, thi tram
goc thir nhét c6 thé thiét 1ap, theo thong béo yéu ciu thir hai, thuc thé
PDCP (Packet Data Convergence Protocol - giao thire hdi tu dit lidu géi),
thuc thé RLC, va LCH ma tuong ung voi DRB nay.

Mot cach tuong ty, thong béo yéu cau thir hai c6 thé con duge dung
dé 1énh cho tram gdc thir nhit thiét 14p SRB cho UE. Tram géc thir nhat
c6 thé thiét 1ap, theo théng b4o yéu cu thir hai, thuc thé PDCP, thuc thé
RLC, va kénh logic ma tuong (g v4i SRB nay.

Trong ché 6 RLC AM, thi thyc thd RLC c6 thé bao gdm dAu giri va
dAu nhén; dau gii ¢ thé bao gdm it nhat mot trong s cac khdi chic nang
sau diay: by dém truyén (transnﬁssion buffer), by dém truyén lai
(retransmission buffer), khéi phan doan (segmentation) va ndi doan
(concatenation), khdi tao thong tin mao ddu RLC PDU (b sung mao dau

RLC), khéi diéu khién RLC (diéu khién RLC) dung cho chirc nang yéu
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ciu truyén lai tr dong (Automatic Retransmission Request - ARQ), v.v.,
trong d6, khdi diéu khién RLC c6 thé bao gbm it nhit mot trong sb cac
chirc ning sau day: Piéu khién va duy tri cira s6 giri ARQ, diu khién va
duy tri ctra s nhan ARQ, tao ra bdo céo tinh trang RLC theo tinh hinh
nhan cla thyc thé ddu nhan va giri béo céo tinh trang RLC, va didu khién
hoat dong truyén lai tai dau gui theo bao cdo tinh trang RLC nhén dugc.
Dau nhan c6 thé bao gbm it nh4t mot trong s6 cac khdi chuc nang sau day:
khdi dinh tuyén (routing), b dém nhin (reception buffer), khdi chirc
ning sip xép lai (reordering), khdi loai bd thong tin mao ddu RLC
(remove RLC header), khbi ghép lai (reassembly) SDU, v.v.; khdi dinh
tuyén bao gdm chiic ning phan biét RLC PDU véi bo cdo tinh trang
RLC, v.v.; chirc ning sip xép lai duge dung dé sip xép lai c4c RLC PDU
ma 16p MAC d khong thé chuyén dén 16p RLC theo dung thir ty, trong
dé, su réi loan & 16p MAC xay ra bai vi ddu nhan khong thé nhén céc
khéi van chuyén TB (Transport Block) theo ding thir tur do su truyén lai
yéu cau truyén lai tu dong lai (Hybrid Automatic Repeat Request -
HARQ). Pau gui ciing c¢6 th8 hd tro chirc nang phan doan lai
(resegmentation) RLC PDU.

Trong ché d khéng dugce bio nhan RLC (Unacknowledged Mode -
UM), thi thuc thé RLC c6 thé 12 thuc thé giri hodc thuc thé nhan. Thuc
thé gtri ¢ thé bao gdm it nhat mot trong sb cac khbi chuc nang sau day:
bd dém truyén, khdi phéan doan va ndi doan, khéi tao thong tin mao dau
RLC PDU, v.v.. Thuc thé nhan c6 thé bao gém it nhét mot trong s6 cac
khdi chirc ning sau day: bd dém nhan, khéi chic nang sép xép lai, khéi
loai bd thong tin mao dau RLC, khéi ghép lai SDU, v.v..

Mot cach tuy chon, theo phuong an khéc, théng bao yéu cau thi hai
c6 thé con duge ding dé cho biét réng tram gbc thtr nhét c6 nhiém vu
chia dit liéu. Tram gdc thir nhét c6 thé gui thdng béo yéu ciu chuyén

duong dn thuc thé quan ly di dong (Mobility Management Entity -
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MME) theo thong b4o yéu cu thi hai, & MME yéu cau, theo thong bao
yéu ciu chuyén dudng, SGW chuyén dudng truyén dir lidu sang duong
dan tir SGW dén tram gbc thir nhét.

Vi du, tram géc thir hai 1a tram géc 16n, tram géc tht nhét 12 tram
gbc nho, tram gbc 16n cung cép ving phu song rong va kha nang quan ly
di dong, tram gbc nhd cung cip ving phu séng va dung luong diém néng
(hotspot), va dir liéu dich vu ngudi dung dugce giri va nhan chil yéu nho
tram gdc nho. Trong truong hop nay, diém neo cé thé duge di tra sang
tram gbc nho dé cai thién hiéu qué truyén dit liéu.

Tram gbc thtr hai c6 thé quyét dinh, theo tinh trang cua quy trinh
truyén théng, xem tram gdc ndo s& co chire ning nhu diém neo mat phing
ngudi dung, hoic tram gbc tht hai va tram gbc thir nhit thuong luong dé
quyét dinh xem tram gdc ndo s& ¢6 chirc ning nhu diém neo mat phing
ngudi ding. Vi duy, tram gdc thir hai ¢ thé x4c dinh diém neo mit phing
ngudi ding theo quyét dinh chia hodic cc ti 1& chia. Néu tram gbc thir

‘nhét léy ti 1 chia 16n hon, vi dy, 30% cia GBR duoc phan phéi cho tram
gbc thir hai va 70% cua GBR duoc phan phdi cho tram gdc thir nhét, thi
tram gdc thtr hai c¢6 thé x4ac dinh tram gdc thir nhét 12 diém neo mit phing
ngudi ding. Néu trude d6 tram gbe thtt hai ¢6 chirc ning nhu diém neo
mit phing ngudi dung, thi hoat dong di tri diém neo, hay con dugc goi la
chuyén dudng (Path Switch), cin phai dugc thyc hién trong truong hop
nay, dé di tra E-RAB tuong Ung sang giao dién giita tram gbc thir nhét va
SGW. Tram gdc thtr nhét c6 thé guri thong bao yéu ciu chuyén duong dén
MME, va MME gti théng bo yéu ciu thay dbi kénh mang dén SGW,
nhd d6 hoan tat viéc chuyén duong truyén di lidu. Theo cach nay, nhd
hoat déng di trt diém neo ma hiéu qua chia c6 thé duoc cai thién va d6
tré c6 thé duogc giam.

Vi duy, tram gbc tht hai 14 tram gbc 16n, tram gbc thir nhét 13 tram

goc nho, UE c¢6 diéu kién v tuyen tot & tram gdc nhd, va tram goc nho cd
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phu tai nhe, nén tram géc nhé c6 thé mang ti 1¢ dir liéu dich vu nguoi
dung 16n hon; trong truong hop ndy, diém neo c6 thé duoc di tra sang
tram gdc nho, dé cai thién hidu qua truyén dit lidu.

Cén luu ¥ rang theo huéng xudng, thi khéi lugng dir liéu cta phan
thir nhét cia cac RLC PDU dudng xubng va phan thir hai cia cac RLC
PDU duong xubng c6 thé dugc tao cAu hinh tinh, va cling c6 thé duge
diéu chinh dong. Theo hudng Ién, thi khéi lugng dit liéu cia phin thi
nhit cia cac RLC PDU dudng 1én va phan thir hai cia cac RLC PDU
dudng 1én cling c6 thé duoc tao ciu hinh tinh hodc duoc didu chinh dong.

Vi dy, truéce chia dit li€u, thi tram gdc th nhét c6 thé giri thong bao
yéu cau cp phat dung luong dén tram gbc thir hai, d yéu clu tram gbc
th hai chuén bi hoic dé danh tai nguyén vo tuyén dé gui phin thr hai
ctia cac RLC PDU duong xudng hoic dé nhan phan tha hai ctia cdc RLC
PDU duong 1én. Tram gbc thit hai c6 thé d& danh tai nguyén v tuyén cho
phan thir hai cia cac RLC PDU duong xudng hoic phan tht hai cia cac
RLC PDU dudng 1én, dép lai thong bao yéu ciu cip phat dung luong cua
tram gbc tha nhit. Theo cach khéc, tram gdc thir hai c6 thé chu dong guri
thong bao chi thi cip phat dung luong dén tram gbc thu nhét, trong do,
thong bao chi thi cip phat dung luong nay c6 thé cho biét théng tin vé
dung lugng hoic bo dém dugce dé danh cia tram géc thit hai, dé tram gbe
thir nhat giri phan thi hai ctia cdc RLC PDU dudng xubng tuong tmg v&i
dung lugng hodc bd dém nay, hodc tram géc thtr nhét thu dugc, tir thong
béo chi thi cAp phat dung lugng ndy, thong tin vé tai nguyén vo tuyén ma
tram gbc thir hai c6 thé cap phat cho UE dé giri phan tht hai cia cdc RLC
PDU duong 1én.

Ngoai ra, tram géc thir hai c6 thé con gii thong béo chi thi didu
chinh dung lugng dén tram gdc thir nhit theo kha ning 1ap lich va/hoic
tinh hinh thay d6i bé dém cta tram gdc thir hai, va thong bao, bing cach

st dung thong bao chi thi diéu chinh dung lugng ndy, cho tram gdc thir
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nhit biét théng tin vé su gidm hodc ting dung lugng.

Fig.2b 12 hinh thé hién luu dd cta phuong phép truyén dit lidu theo
mot phuong 4n cia sang ché. Phuong phép trén Fig.2b dugc thuc hién
béi tram gbc thir nhét.

210b: Tram gdc thtr nhét nhan, tir UE, phn thir nhét cta cac RLC
PDU duodng 1én trong cac RLC PDU dudng 1én ma UE tao ra, va nhéan, tir
tram gdc th hai, phin thir hai cia cac RLC PDU duodng 1én trong cac
RLC PDU dudng 1én, trong d6, phan thr hai ctia cic RLC PDU dudng
1én duoc tram gbc thir hai nhén tir UE.

Mot cach tuy chon, theo mt phuong an, sau khi nhan phén thtr nhét
ctiia cdc RLC PDU duong 1én va phan tht hai ctia cdc RLC PDU dudng
1&n, thi tram gdc thir nhat c6 thé ghép lai phan thir nhit ciia cac RLC PDU
dudng 1én véi phan thir hai ctia cac RLC PDU dudng 1én.

Mot céach tuy chon, theo phuong 4n khac, tram gdc thir nhét c6 thé
tao ra bao cao tinh trang RLC th hai theo cac tinh hinh nhan cta phén
thtt nht ctia cic RLC PDU dudng 1én va phin thit hai cda cac RLC PDU
duong 1én, va giri bdo cdo tinh trang RLC thir hai nay dén UE. Tram gbc
th nhat c6 thé nhan cdc RLC PDU trong nhém truyén lai dudng 1én
dugc x4c dinh béi UE theo bao cdo tinh trang RLC th hai, trong do,
nhém truyén lai dudng 1én ndy bao gdm cic RLC PDU can truyén lai
trong phan thtr nhét cta cdc RLC PDU duong 1én va/hodc cdc RLC PDU
can truyén lai trong phan thtt hai cia cdc RLC PDU dudng 1én.

Mot cach tuy chon, theo phuong 4n khéc, tram gbc thir nhat c6 thé
nhan cac RLC PDU trong nhém truyén lai duong 1én tr UE. Theo cach
khac, tram gbc thtr nhit c6 thé nhan cac RLC PDU trong nhém con
truyén lai duong 1én thi nhit tir UE, va nhan cdc RLC PDU trong nhém
con truyén lai dudng 18n tht hai tir tram gbc thir hai, trong d6, cac RLC
PDU trong nhém con truyén lai dudng 1én tht hai dugc tram gdc thit hai

nhin tr UE, va nhém con truyén lai dudng 1én thtr nhit va nhém con
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truyén lai duong 1én thir hai ndy dugc UE thu duoc bang cach chia nhém
truyén lai dudng 1én ra. Theo cach khéac, tram gbc thir nhét c6 thé nhan
cdc RLC PDU trong nhém truyén lai dudng 1én tir tram gbc thi hai, trong
d6, cac RLC PDU trong nhém truyén lai duong 1én nay dugc tram géc
thir hai nhan tir UE.

Theo phuong 4n ndy cla sang ché, tram gdc thir nh4t nhan, tr UE,
phén thir nhit cta cdc RLC PDU duong 1én trong cac RLC PDU duong
lén ma UE tao ra, va nhén, tr tram géc thir hai, phén thir hai cua cac RLC
PDU duong 1én trong cdc RLC PDU duong 1én, nén tram gdc thi nhit va
tram gdc thir hai c6 thé ciing nhau truyén dit liéu v6i UE, nhd d6 cai thién
téc do dinh va thong luong cua UE.

Theo cach nay, UE khong can phai dwoc chuyén vung gilra hai tram
géc, nhd 46 tranh dugc sy tré hodc gian doan dich vu do hoat dong
chuyén ving.

Fig.3 12 hinh thé hién luu d6 ctia phuong phép truyén dit lidu theo
mot phuong 4n ctia sang ché. Phuong phép trén Fig.3 dugc thuc hién boi
tram gbc thir hai.

310: Tram géc thir hai nhén, tir tram géc thir nhét, phﬁn thir hai cua
cdc RLC PDU duodng xudng trong cac RLC PDU duong xubng ma tram
gbc thir nhit tao ra.

320: Tram gbc thir hai giri phan tht hai ctia cac RLC PDU dudng
xubng dén UE.

Tram gbc thir nhét c6 thé 13 diém neo mat phang ngudi dung va cé
nhiém vu chia dir liéu. Tram gdc thir nhit c6 thé giri phin thu nhét cia
cdc RLC PDU duodng xudng trong cac RLC PDU duong xudng dén UE,
va giri phan tht hai ciia cdc RLC PDU duong xubng dén tram gbc tht hai.
Tram gdc thir hai gt phan thtr hai ctia cdc RLC PDU duong xudng dén
UE. Vi dy, tram géc thr nhét c6 thé 13 mot trong s tram géc 16n 110a va

tram gdc nhé 120a trén Fig.1a, va tram gbc thir hai c6 thé 13 tram gbc con
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lai. Tram gbc thir nhét cling c6 thé 13 mot trong s6 tram gbc 16n 110b va
tram géc nhé 120b trén Fig.1b, va tram géc th hai ¢ thé 13 tram géc con
lai.

Theo phuong 4n ndy cla sang ché, tram géc thit hai gri dén UE
phan thir hai ciia cdc RLC PDU dudng xubng trong cac RLC PDU duodng
xuéng ma tram géc tht nhét tao ra, nho d6 cai thién téc d6 dinh va thong
luong cia UE.

Mot cach tuy chon, theo phuong 4n khac, tram gbc thtr hai 6 thé
nhan, tir UE, phan tht hai cia cic RLC PDU dudng 1én trong cac RLC
PDU duong 1én ma UE tao ra. Tram gdc tht hai c6 thé giri phan thi hai
cua céé RLC PDU dudng 1én dén tram gbc thi nht.

Viéc tram gbc thr hai nhin phan thi hai ctia cac RLC PDU dudng
1én tir UE c6 thé 1a viéc tram gdc th hai nhan phan thit hai ciia cc géi
dir liéu dudng 1én tir UE, va thu duoc phan tht hai cia cdc RLC PDU
dudng 1én sau khi xir 1y phan tha hai cta cac goi dir liéu duong 1én nay
tai cac 16p giao thirc khac nhau. Vi du, tram gbc thir hai c6 thé thu duoc
phan thir hai ciia cac RLC PDU dudng 1én sau khi xir 1y phan thir hai cia
cac goi dit liéu duong 1én tai 16p PHY va 16p MAC.

Mot cach tuy chon, theo phuong 4n khéc, trong ché do RLC AM, thi
tram gdc thir hai ¢ thé nhan bao c4o tinh trang RLC thér nhét tir tram gbc
thtr nhat, xac dinh, theo bao céo tinh trang RLC thir nhét nay, cac RLC
PDU cén truyén lai trong phan thi hai cia cac RLC PDU duong xubng,
va truyén lai cdc RLC PDU cin truyén lai trong phan tht hai cta cac
RLC PDU dudng xudng dén UE. Theo cach khac, tram gdc thir hai c6 thé
nhan théng bao truyén lai tir tram gbc thir nhét, va truyén lai, theo théng
béo truyén lai ndy, cdc RLC PDU cin truyén lai trong phan tha hai cta
cac RLC PDU dudng xubng dén UE, trong d6, thong béo truyén lai nay
cho biét cac RLC PDU cén truyén lai trong phén thir hai cta cac RLC
PDU dudng xubng.
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Cu thé 13, trong ché d6 RLC AM, thi tram géc thtr hai c6 thé truyén
lai, theo bdo cdo tinh trang RLC thtr nhit ma tram géc thir nhét chuyén
tiép, hodc thong bao truyén lai ma tram géc thir nhét tao ra theo bdo céo
tinh trang RLC tht nhat, cac RLC PDU cén truyén lai trong phin tht hai
ctia cdc RLC PDU duong xubng dén UE.

Mot cach tuy chon, theo phuong an khéc, trong ché dé RLC AM, thi
tram gdc thit hai ¢6 thé nhan thong bo truyén lai tht hai tir tram gbc thir
nhét, trong do, théng béo truyén lai thit hai ndy c6 thé cho biét nhém con
truyén lai duong xudng thir hai. Tram gdc thir hai c6 thé truyén lai, theo
thdng bao truyén lai thtr hai ndy, cdc RLC PDU trong nhém con truyén
lai duong xudng thér hai dén UE.

Tram gdc thi nhét c6 thé x4c dinh nhém truyén lai RLC PDU duong
xudng theo béo céo tinh trang RLC tht nht, trong d6, nhém truyén lai
RLC PDU dudng xudng niy c6 thé bao gdm cac RLC PDU can truyén lai
trong phan thir nhét cia cac RLC PDU dudng xubng va/hoic cac RLC
PDU cén truyén lai trong phan tht hai cta cdc RLC PDU dudng xubng.
Tram gbc thir nhit c6 thé chia nhém truyén lai RLC PDU duong xudng
thanh nhém con truyén lai duong xudng thtr nhét va nhém con truyén lai
dudng xudng thi hai. Tram gbc thir nhat cé thé truyén lai cac RLC PDU
trong nhém con truyén lai dudng xudng thr nhat dén UE, va thong bao,
bang cach st dung thong bao truyén lai thir hai, cho tram géc thir hai biét
vé cac RLC PDU ma tram gbc thir hai cn phai chiu trach nhiém truyén
lai. Néu mét hodc nhidu RLC PDU trong nhém con truyén lai dudng
xudng thtr hai ma thude phan thtr nhit ban du cia céc RLC PDU dudng
xudng, do tram gbc thir nhét c6 nhiém vu ban dau 1a truyén phan thtr nhét
cta cac RLC PDU duong xubng va tram gbc thr hai khong cé phan nay
cia cdc RLC PDU, nén tram gbc tht hai con cin phai nhan cac RLC
PDU nay tir tram gbc thir nhét.

Céch nay c6 thé thich tmg vé6i tinh hinh tai nguyén vo tuyén thoi
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gian thyuc ctia tram géc thir nhat va tram gdc thtr hai, va thoa mén yéu cau
chét luong dich vu (Quality of Service - QoS) cua cac dich vu, nhd d6
hiéu qua truyén lai c6 thé duoc cai thién.

Mot cach tuy chon, theo phuong 4n khac, trong ché d6 RLC AM, thi
tram gdc thir hai c6 thé nhan bio céo tinh trang RLC thtr nhét tir UE.
Tram gbc thir hai ¢ thé chuyén tiép béo cdo tinh trang RLC thit nhét dén
" tram gbc thtr nhat, @& néu béo c4o tinh trang RLC thir nhét cho biét cac
RLC PDU cén truyén lai trong phan thir nhét ctia cac RLC PDU dudng
xudng, thi tram gdc thir nhat truyén lai cac RLC PDU cin truyén lai trong
phan thi nhit cia cac RLC PDU dudng xubng nay dén UE. Néu bio co
tinh trang RLC thir nhat cho biét ééc RLC PDU cén truyén lai trong phan
ther hai cia cac RLC PDU dudng xudng, thi tram gbc tht hai c6 thé
truyén lai cac RLC PDU can truyén lai trong phan thit hai ciia cac RLC
PDU duodng xudng nay dén UE.

Ngoai ra, tram gbc thtr hai c6 thé chuyén tiép béo cdo tinh trang
RLC thtr nh4t dén tram gbc thir nhit, dé khi tram géc thtr nhét x4c dinh
duogc, theo béo c4o tinh trang RLC thir nhit, ring ¢6 cac RLC PDU cin
truyén lai trong phan thér nhit ctia cac RLC PDU duong xudng, thi tram
gbc thir nhét truyén lai cdc RLC PDU cén truyén lai trong phén tht nhét
ctia céc RLC PDU duong xubng nay dén UE.

Mot cach tuy chon, theo phuong 4n khéc, trong ché @6 RLC AM, thi
tram gdc thi hai c6 thé nhan cac RLC PDU trong nhém truyén lai duong
1én tir UE, va guri cdc RLC PDU trong nhém truyén lai dudng 1én nay dén
tram gbc thir nhét, trong d6, nhém truyén lai dudng 1én nay c6 thé bao
gbm cac RLC PDU cén truyén lai trong phan th nhit cia cdc RLC PDU
dudng 1én va/hoic cac RLC PDU can truyén lai trong phan th hai cia
cac RLC PDU duong 1én. Theo céach khac, tram gdc thir hai c6 thé nhan
cac RLC PDU trong nhém con truyén lai dwong 1én thi hai tir UE, va gii

c4c RLC PDU trong nhém con truyén lai dudng 1én tht hai nay dén tram

-45-



24327

gbc thtr nhét, trong d6, nhém con truyén lai dudng 1én tha hai nay duoc
UE thu duoc bing cach chia nhém truyén lai dudng 1én ra.

Trong ché d6 RLC AM, theo huéng 1én, thi UE c6 thé truyén lai tat
ca cac RLC PDU dudng 1én cin truyén lai dén tram gbc thir hai, va tram
gdc thir hai giri cac RLC PDU dudng 1én can truyén lai nay dén tram géc
thir nhét. UE ciing c6 thé chia c4c RLC PDU dudng 1én can truyén lai
thanh hai phan, trong d6, mot phan dugc truyén lai dén tram gdc thtr nhit,
va phén con lai duoc truyén lai dén tram gbc thir hai; tram gbc thir hai gt
phén nhén duoc ciia cac RLC PDU dén tram géc thir nhét.

Mot cach tuy chon, theo phuong 4n khéc, tram gdc thir hai ¢ thé gui,
trén té bao tht hai cta tram gbc thir hai, phéan thir hai cia cac RLC PDU
duong xudng dén UE.

Mot cach tuy chon, theo phuong 4n khéc, tram gdc thir hai c6 thé
nhan thong bao yéu ciu thir nhét tir tram gbc thir nhit, trong dd, thong
bao yéu cau thir nhét nay co thé dugc dung dé 1énh cho tram géc tht hai
tao cdu hinh té bao thtr hai cho UE. Tram gbc tht hai c6 th xéc dinh
thong tin tai nguyén cla té bao thir hai theo théng bdo yéu ciu tha nhét
nay. Tram gdc thr hai c6 thé gui thong bao dép ung thtr nhit d&én tram
gbc thir nhét, trong do, théng bao dap tmg th nhit nay c6 mang thong tin
tai nguyén ciia té bao thir hai, dé tram gbc thir nhit béo cho UE bibt vé
thong tin tai nguyén cua té bio thit hai.

Mot cach tuy chon, theo phuong 4n khéc, théng bao yéu ciu thu
nhét c6 thé con duge st dung dé 1énh cho tram gdc thir hai thiét 1ap DRB
cho UE. Tram gdc thir hai c6 thé thiét 13p, theo thong bao yéu cau tha
nhét, thyc thé RLC va kénh logic ma tuong tmg véi DRB.

| Tram géc thir hai khong c6 chirc ning nhu diém neo mat phing
ngudi ding, do d6, thuc thé PDCP c6 thé khong dugc thiét 1ap. Theo cach
khac, tram gdc thi hai c6 thé thiét 14p thuc thé PDCP, va do chirc ning
ctia thuc thé PDCP khéng dugc cAn dén, nén thuc thd PDCP c6 thé bi vo
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hidu ho4 sau khi duoc thiét 1ap.

Trong ché d6 RLC AM, thuc thé RLC ¢6 thé bao gém dau gui va
dau nhén; dau giri c6 thé bao gdm it nhit mét trong sé cac khéi chire ning
sau day: bd dém truyén va bd dém truyén lai; va mot cach tuy chon, dau
gtri bao gom khdi phan doan va khéi tao théng tin mao ddu RLC PDU, va
c6 thé chi hd trg chic nang phén doan lai RLC PDU va tao ra thong tin
mao dau RLC do su phén doan lai; bd dém truyén dugc dung dé nhan cac
RLC PDU ma tram géc thtr nhét gui; bo dém truyén lai dugc dung dé luu
giit cac RLC PDU c6 thé duoc truyén lai, vi du, sau khi dugc giri dén UE
1an dau, RLC PDU trong bd dém truyén dugc di trd dén bo dém truyén lai.
Mot cach tuy chon, dau giri bao gdm khéi didu khién RLC, trdng do, khéi
diéu khién RLC nay diéu khién viéc truyén lai RLC PDU cua tram géc
thwr hai theo béo c4o tinh trang RLC tir tram géc thtr nhat; khéi didu khién
RLC diéu khién viéc truyén lai RLC PDU cua tram gdc thir hai theo béo
cdo tinh trang RLC tr UE, va chuyén tiép béo céo tinh trang RLC hoan
chinh dén tram gdc thir hai; va ban than khéi didu khién RLC khong tao
ra bdo céo tinh trang RLC, va khong can duy tri ctra sb gt hoic cira sb
nhidn ARQ. Pau gui cling co thé chi bao g(‘Sm b dém truyén, von duoc
dung & nhan cic RLC PDU ma tram gdc thir nhét giri, va chuyén tiép
cidc RLC PDU dén UE; train gbc thir hai khong can hd trg chic nang
truyén lai RLC PDU; hodc tram géc thir nhét truyén lai RLC PDU, vén
can phai duogc truyén lai, duéi dang RLC PDU méi dén bd dém ti'uyén
cla tram gbc thir hai, & RLC PDU nay dugc tram goc thir hai chuyén
tiép dén UE. DPAu nhan c6 thé bao gdm it nhit mot trong s6 cac khdi chic
nang sau diy: bd dém nhén; mot cach tuy chon, dau nhan bao gém chuc
ning sap xép laig mdt cach tuy chon, diu nhén bao gdm chirc nang dinh
tuyén; mot cach tuy chon, dau nhan bao gém khdi ghép lai SDU, nhung
khdi ghep lai SDU nay dugc dit & trang thai bi v hiéu hoa.

Trong ché d6 RLC UM, thi thyc thé RLC ¢6 thé 13 thuc thé giri hoic
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thuc thé nhan. Thuc thé giri ¢6 thé bao gdm it nhat mot trong s6 cac khdi
chtrc nang sau day: bo dém truyén; mot cach tuy chon, thuc thé gui con
bao gém khdi phan doan va khéi tao théng tin mao ddu RLC PDU, va co
thé chi hd trg chuc nang phan doan lai RLC PDU, va tao ra thong tin mao
d4u RLC do hoat dong phan doan lai. Thuc thé nhan c6 thé bao gém it
nhét mot trong s6 cac khdi chirc nang sau day: bd dém nhén; mot cich
tuy chon, thuc thé nhin bao gdm chirc ning sap xép lai; mot cach tuy
chon, thuc thé nhan bao gdém khéi ghép lai SDU, nhung khéi ghép lai
SDU nay dugc dat trong trang thai bi v6 hiéu hoa.

Mot céach tuy chon, theo phuong 4n khéc, tram gbc thit hai c6 thé gui
thong bao yéu cau thir hai dén tram gbc thir nhét, trong do, thong bao yéu
cau thir hai ndy c6 thd duoc ding dé 1énh cho tram gdc thir nhét tao cAu
hinh té bao thir nhét cta tram gbc thtr nhat cho UE. Tram gbc thir hai
nhén théng bdo dap tmg thit hai tir tram gdc thir nhét, trong do, thong bao
dép ung thtr hai ndy mang thong tin tai nguyén cta té bao thir nhat, va
thong tin tai nguyén cia té bao thir nhit dugc tram gbc thir nhét xac dinh
theo thong béo yéu ciu thir hai. Tram gbc thir hai giri thong bao cdu hinh
lai két ndi RRC dén UE, trong d6, thong béo cAu hinh lai két néi RRC
nay mang thong tin tai nguyén cta té bao thir nhét.

Mot céach tuy chon, theo phuong an khéc, théng béo yéu ciu tht hai
c6 thé con duge ding dé 1énh cho tram gbc thir nhét thiét 14p DRB cho
UE.

Fig.4 13 hinh thé hién luu dd cua phuong phép truyén dir liéu theo
mdt phuong 4n cla séang ché. Phuong phép trén Fig.4 duoc thuc hién
bang UE, von c6 thé 13, vi du, UE 130a trén Fig.1a, hoic UE 130b trén
Fig.1b. |

410: UE nhan, tir tram gdc thir nhét, phin thtr nhit ctia cac RLC
PDU duong xubng trong cdc RLC PDU ma tram gbc tht nhit tao ra, va
nhan, tir tram gbc tha hai, phéan thir hai ciia cdc RLC PDU duong xubng
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trong cac RLC PDU dudng xudng, trong do, phan thir hai cta cac RLC
PDU dudng xubng dugc tram gbc thir hai nhan tir tram gbc thir nhét.

Theo phuong an nay cua sang ché, UE nhan, tir tram géc thr nhét,
phan tht nhit ctia cac RLC PDU duong xudng trong cac RLC PDU
duong xudng, va nhan, tir tram gbc thir hai, phan thir hai ctia cdc RLC
PDU duodng xudng ma tram gbc thir hai thu duoc tir tram gbc thir nhét, dé
UE c6 thé truyén dir liéu véi hai tram gdc nay dong thoi, nhd dé cai thién
téc dd dinh va thong lugng cua UE.

Theo céch nay, UE nim trong vung phd séng chung cta hai tram
gdc nay s& khong can phai dugc chuyén ving gifta hai tram gbc nay, nho
d6 tranh duoc su tré hoic gian doan dich vu do hoat dong chuyén vung.

Mot cach tuy chon, theo mét phuong 4n, UE c6 thé ghép lai phén
thir nhét cta cdc RLC PDU dudng xudng véi phin thtr hai cia cac RLC
PDU duong xubng dé tao thanh cac RLC SDU duong xudng.

MGt cach tuy chon, theo phuong 4n khac, UE c6 thé tao ra cac RLC
PDU dudng 1én. UE c6 thé giri phan tht nhét cta cac RLC PDU dudng
1én trong cdc RLC PDU dudng 1én dén tram gbc thir nhét, va giri phan
thir hai cua cac RLC PDU duong 1én trong cdéc RLC PDU duong 1én dén
tram gbc thir hai.

Lép PDCP ctia UE c6 thé nhén céc g61 dit liéu IP tir 16p g dung va
dung cac go6i dit li¢u IP nay nhu cac PDCP SDU; sau khi xir 1y tai 16p
PDCP, thi cac PDCP PDU dugc tao ra va duoc chuyén dén 16p RLC; va
16p RLC dung cac PDCP PDU nay nhu cac RLC SDU, va tao ra cdc RLC
PDU dudng 1én tir cac RLC SDU nay.

Theo huéng 1én, UE c6 thé giri mot phan cua céc RLC PDU dén
tram gbc thir nhat, va giri phan khéc cia céé RLC PDU dén tram gbc tha
hai, va tram gbc thir hai giri phin ndy cta cac RLC PDU dén tram gbc thir
nhit, nh& d6 cai thién téc d dinh va théng luong cia UE.

Can luu ¥ rang, viéc UE glri phan thtr nhit cua cac RLC PDU dudng
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1én dén tram gbc thir nhit c6 thd 1a viec UE giri phan thir nhit cua céc
RLC PDU duodng 1én dén tram gbc tht nhét sau khi xir 1y phan tht nhét
cua cac RLC PDU duong 1€n tai cac 16p giao thac khac nhau, vi du, UE
c6 thé giri phan thir nhit cia cac RLC PDU dudng 1én dén tram gbc thi
nhét sau khi d3 xir Iy phan tht nhét cia cdc RLC PDU duong lén tai 16p
MAC va 16p PHY. Quy trinh ma UE giri phan tht hai cta cac RLC PDU
duong 1én dén tram géc thir hai cling tuong tu nén khéng duoc mo ta lai
dé tranh su tring 13p.

Mot céach tuy chon, theo phuong an khac, UE tao ra bao cdo tinh
trang RLC thtr nhét theo c4c tinh hinh nhan cda phén thir nhat cia céc
RLC PDU dudng xudng va phén tht hai ctia cac RLC PDU duong xudng,
trong d6, béo c4o tinh trang RLC thit nhat niy cho biét cac RLC PDU cin
truyén lai trong phan tht nht cia cac RLC PDU duong xudng vi/hodc
cac RLC PDU can truyén lai trong phéan thir hai cta cac RLC PDU dudng
xudng. UE c6 thé giri béo céo tinh trang RLC thir nhét nay dén tram gbe
thtt nhét hodc tram gbc thir hai. UE c6 thé nhan cac RLC PDU can truyén
lai trong phan thir nhit cia cac RLC PDU dudng xudng tir tram gbc tha
nh4t va/hodc nhdn ciac RLC PDU cin truyén lai trong phan thir hai coa
cac RLC PDU duong xudng tir tram gbc thir hai.

Trong ché dd6 RLC AM, thi UE c6 thé tao ra bao céo tinh trang RLC
tht nhét theo c4c tinh hinh nh4n cta phin thtt nhét cia cac RLC PDU
dudng xubng va phan thir hai ciia cdc RLC PDU duong xudng. UE c6 thé
guri béo c4o tinh trang RLC thir nhat d&n tram gdc tha nhat, va cling c6
thé giri bdo céo tinh trang RLC thir nhat ¢én tram gbc thit hai. Néu ¢6 cac
RLC PDU cin truyén lai trong phan thtr nhit cua cic RLC PDU duong
xudng, thi UE c6 thé nhan cac RLC PDU cin truyén lai héy trong phan
thir nhat céia cac RLC PDU dudng xudng tir tram gbc thir nhit. Néu co
cac RLC PDU cén truyén lai trong phan thir hai cta cdéc RLC PDU dudng
xudng, thi UE c6 thé nhan cac RLC PDU cin truyén lai nay trong phin
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thir hai cua cac RLC PDU duong xudng tir tram géc thi hai.

Cén luu ¥ ring UE cling c6 thé chia bao cdo tinh trang RLC tht nhét
thanh hai phan doan theo tinh hinh tai nguyén dudng 1én, va giri hai phan
doan nay cua béo céo tinh trang RLC thir nhit dén tram gdc thit nhét va
tram gbc thir hai cing mot lic; tram gbc thr hai chuyén tiép phan doan
cua béo céo tinh trang RLC thir nhét ma nd nhén dugce dén tram géc thir
nhét.

Mot cach tuy chon, theo phuong 4n khéc, trong ché d6 RLC AM, thi
UE tao ra bdo c4o tinh trang RLC tht nhét theo cac tinh hinh nhan cia
phan th nhét cia cac RLC PDU duong xudng va phin thir hai cla céc
RLC PDU duong xubng, va giri bdo céo tinh trang RLC tht nhit dén
tram gdc thir nhét. UE c6 thé nhan cac RLC PDU trong nhém con truyén
lai dudng xubng thtr nhat tir tram gbc thir nhat, va nhan cac RLC PDU
trong nhém con truyén lai dudng xubng thr hai tir tram gbc tht hai, trong
d6, nhém con truyén lai dudng xudng thir nhit va nhém con truyén lai
duong xudng thr hai duoc tram gdc thir nhat thu duoc bang cach chia
nhém truyén lai RLC PDU dudng xudng ra, nhém truyén lai RLC PDU
dudng xudng nay c6 thé duge tram gbc thir nhit x4c dinh theo béo céo
tinh trang RLC tht nhét, vi nhém truyén lai RLC PDU dudng xudng nay
c6 thé bao gdm cac RLC PDU can truyén lai trong phan thr nhét cta cac
RLC PDU dudng xubng va/hoic cac RLC PDU cin truyén lai trong phin
thi hai ctia cac RLC PDU duong xubng nhan dugc tir tram gbc thir hai.

Mot cach tuy chon, theo phuong 4n khéc, trong ché d6 RLC AM, thi
UE c6 thé nhan béo c4o tinh trang RLC thir hai tir tram gdc tht nhit. UE
c6 thé xac dinh nhém truyén lai dudng 1én theo bao céo tinh trang RLC
thir hai, trong d6, nhém truyén lai duong 1én nay bao gdm céc RLC PDU
can truyén lai trong phan thtr nhét ciia cac RLC PDU dudng 1én va/hoac
cdc RLC PDU can truyén lai trong phén thit hai ctia cac RLC PDU dudng

1én. UE gti cac RLC PDU trong nhém truyén lai dudng 1én dén tram gbc
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thir nhét, hodc giri cac RLC PDU trong nhém truyén lai dudng 1én dén
tram gbc tht hai, hodc gui cac RLC PDU trong nhém con truyén lai
dudng 1én thir nhit dén tram gbc thr nhit va gui cac RLC PDU trong
nhém con truyén lai dudng 18n thr hai dén tram gbc thir hai, trong do,
nhém con truyén lai duong 1én thir nhat va nhém con truyén lai dudng 1én
thr hai dugc UE thu duogc b%mg cach chia nhém truyén lai duong 1én ra.

Trong ché d RLC AM, thi UE c6 thé x4c dinh, theo bao c4o tinh
trang RLC thit hai, cic RLC PDU céan truyén lai, tirc nhém truyén lai
dudng 1én. UE c6 thé quyét dinh, theo phép cip dudng 1én, cich thic
truyén lai cac RLC PDU can truyén lai. UE ¢6 thé truyén lai, dén tram
gbc thir nhat, tit ca cac RLC PDU cén truyén lai, va cling c6 thé truyén
lai, dén tram gdc thir hai, tit ca cac RLC PDU can truyén lai nay. Theo
cach khac, UE c6 thé chia cic RLC PDU cn truyén lai thanh hai phan,
tirc nhém con truyén lai dudng 1én the nhdt vd4  nhém con truyén lai
dudng 1én thit hai, va truyén lai cac RLC PDU trong hai nhom con nay
1an luot dén tram gbc thir nhét va tram gbc thi hai.

Trong ché 46 RLC AM, theo b4o céo tinh trang RLC thr hai, khi
bao céo tinh trang RLC thir hai nay cho biét RLC PDU, vén duoc nhan
thanh cong nhu tram gdc thir nhat da bao nhan, thi UE c6 thé cap nhat
ctra s6 giri RLC AM va bién sé tinh trang twong tmg, dé tiép tuc giri RLC
PDU méi.

Mot céch tuy chon, theo phuong 4n khéc, UE nhan phan thtr nhét
ctia cac RLC PDU duodng xudng tir té bao thar nhat cua tram gbc thir nhét,
va nhéan phéﬁ thir hai ctia cac RLC PDU duong xubng tir té bao thr hai
ctia tram goc thir hai, trong d6, té bao thir nhét va t& bao thtt hai nay nim
trén cac song mang khéc nhau.

Sau khi hoat dong CA dugc thuc hién trén séng mang cia tram gbe
tht nhat va séng mang ctia tram gdc thir hai, thi UE c6 thé truyén dit lidu

qua té bao thir nhit trén séng mang ctia tram gdc thir nhit va té bao tha
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hai trén séng mang cta tram gbc thi hai.

Mot cach tuy chon, theo phuong 4n khac, UE c6 thé nhan thong bao
c4u hinh lai k&t nbi RRC tir tram gbc thir nhit, trong do, théng bao céu
hinh lai két ndi RRC nay mang thong tin tai nguyén cua té bio thit hai, va
thong tin tai nguyén cua té bao thir hai ndy duge xac dinh bsi tram gbc
thir hai.

Can hiéu ring UE cling c¢6 thé nhan théng bao cu hinh lai két ndi
RRC tir tram gbc thir hai, trong do, thong béo ciu hinh lai két néi RRC
ndy mang thong tin tai nguyén ctia té bao thir hai, va thong tin tai nguyén
ctia té bao thir hai ndy dugc xé4c dinh béi tram gdc thit hai.

Mot céch tuy chon, theo phuong 4n khac, UE c6 thé nhan thong bao
céu hinh lai két ndi RRC tir tram gbc thtr hai, trong do, théng bio ciu
hinh lai két néi RRC nay mang thong tin tai nguyén cua té bao tha nhit,
va thong tin tai nguyén cia té bao thir nhit ndy duge x4c dinh boi tram
gbc thir nhit.

Can hiéu ring UE cling c6 thé nhén théng béo cAu hinh lai két nbi
RRC tir tram gbc thir nhét, trong d6, thong bao ciu hinh lai két ndi RRC
ndy mang thong tin tdi nguyén cia té bao tht nhit, va thong tin tai
nguyén ctia té bio thir nhit nay duoc x4c dinh béi tram gdc tht nht.

Phén sau ddy s& md ta chi tiét sang ché dua vao céc vi du cu thé; cin
Iwu ¥ réng cac vi du ndy chi nhdm cho phép ngudi cé hiéu biét trung binh
trong linh vuc nay hiéu sang ché rd hon, chi khong nham gi6i han pham
vi clia sang ché.

Fig.5 12 hinh thé hién lugc db ciia quy trinh truyén dit liéu theo mét
phuong 4n cla sang ché.

Nhu duge thé hién trén Fig.5, tram géc thr nhit 13 tram géc 16n va
tram gbc thir hai 13 tram gbc nhod duge dung 1am vi du dé mé ta. Vi duy,
tram géc th&r nhéat c6 thé 13 tram gbc 16n 110a trén Fig.1a hoac tram géc

16n 110b trén Fig.1b, va tram géc thir hai 6 thé 13 tram géc nhé 120a trén
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Fig.1a hogc tram gbc nh6 120b trén Fig.1b. UE c6 thé 1a UE 130a trén
Fig.la, va ciing c6 thé 13 UE 130b trén Fig.1b.

Trén Fig.5, tram gbc 16n c6 chac ning nhu diém neo mit phing
ngudi ding. Tram gbc 16n c6 thé nhan, qua giao dién S1-U va tir SGW,
dit lidu duong xubng dugc phan phdi boi cong dit licu g0i (Packet Data
Gateway - PGW), va chia dit liéu duong xudng nay ra, trong d6, mot
phan dugc giri d&n UE qua giao dién Uu, va phan khéc duge giri dén UE
bdi tram géc nhé. Tram gbc 16m cling c6 thé nhan dit lidu dudng 1én tir
UE qua giao dién Uy, nhén, tir tram géc nhé, dix liéu duong 1én duoc g
tir UE dén tram gdc nho, va giri hai phan cua dit liéu dudng 1én dén SGW
qﬁa giao dién S1-U sau khi xir 1y hai phan nay cua di liéu dudng 1€n; hai
phan nay cia dir lidu duong 1én sau khi xir 1y s& dugc SGW gui dén
PGW.

Phin sau ddy s& md ta chi tiét quy trinh cdu hinh chia dit liéu trén
Fig.5 dua vao Fig.6.

Fig.6 12 hinh thé hién Iuu db ciia quy trinh cu hinh chia dit lidu theo
mot phuong 4n ctia sang ché.

Gia sir rang UE d4 thiét 1ap két ndi RRC véi tram géc 16n, va té bao
ctia tram gdc 16n nay hién dang phuc vu UE nay. Tram gbc 16n ndy c6 thé
hoan tat quy trinh cAu hinh chia dit liéu véi trém gbc nho trong lic truyén
dit liéu véi UE. Phan sau ddy s& md ta chi tiét quy trinh nay.

601: UE gtri bdo cdo do dac dén tram gbc 16n.

Vi du, UE c6 thé tao ra béo cdo do dac dya trén tin hiéu tham chiéu
cu thé cua té bao (Cell Specific Reference Signal - CRS) hoic tin hiéu
tham chiéu thoéng tin trang thai kénh (Channel State Information
Reference Signal - CSI-RS). Bo céo do dac ndy cé thé bao gdm két qua
do RSRP ctia té bao ciia tram gdc 16n va té bao 1an can.

602: Tram géc 16n quyét dinh, theo bdo cdo do dac nay, bd sung
thém té bao ctia tram gbc nhé va/hodc thiét 1ap DRB.
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Viéc b6 sung thém té bao thir hai c6 thé 1a viéc két tap t& bao cia
tram gbc nhé cho UE. Viéc thiét 13p DRB c6 thé 1a viéc tram gbc nhod
thiét 1ap DRB cho UE.

Ngoai ra, tram gbc 16n cling c6 thé quyét dinh, theo két qué do cua
tram géc 16n vé SRS, bd sung thém té bao cua tram géc nho, va ciing c6
thé quyét dinh, theo cic két qua do khac, chéng han CQI ma UE béo céo,
bd sung thém té bio clia tram gbc nho.

Ngoai ra, tram gdc 16n ciing c6 thé quyét dinh, theo thong tin cua
DRB, chéng han thong sd QoS, khdi lugng van chuyén, thong lugng, va
téc do dinh, thiét 1ap DRB.

~ Canluuyring khong c6 trinh trr x4c dinh nao dé thyuc hién quy trinh
ma trong d6 tram gbc 16n quyét dinh bd sung thém té bio cia tram gbc
nho va quy trinh ma trong d6 tram géc 16n quyét dinh thiét 1ap DRB, va
hai quy trinh ndy ciing c¢6 thé duoc thyuc hién dong thoi. Vi du, tram gbc
16n ¢4 thé dong thdi quyét dinh bd sung t& bao thir hai vvhoic thidt 1ap
DRB, va ciing c6 thé quyét dinh bd sung t& bao cla tram gbc nhé trude
rdi sau d6 méi quyét dinh thiét 14p DRB, hodic quyét dinh thit 1ap DRB
trudc 10i sau d6 méi quyét dinh bd sung té bao cla tram gbc nhd, chu
khong bi giéi han theo phuong an nay ciia sang ché.

603: Tram gbc 16n giri théng béo yéu cau thir nhit dén tram gbc nho.

Thong b4o yéu cau thtt nhat ndy c6 thé 1énh cho tram gbc nhé tao
cdu hinh t& bao ctia tram géc nhé cho UE. Thong bao yéu ciu thir nhét
ndy 6 thé con 1énh cho tram géc nhé thiét 1ap DRB cho UE.

Tuong tmg véi bude 602 néu trén, tram gbe 16n c6 thé ra lénh, trong
thong béo yéu cdu thir nhét, cho tram gbc nhé tao chu hinh té bao cia
tram goc nhé va thiét 1ap DRB, va ciing c6 thé giri thong béo yéu ciu thir
nhat dén tram géc nho hai 14n, dé ra 1énh riéng r& cho tram gbc nhoé tao
cau hinh té bao ciia tram géc nhé va thiét 1ap DRB.

Néu thong bao yéu ciu thtr nhét ndy ra 1énh cho tram gbc nho thiét
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1ap DRB cho UE, thi tram gdc 16n c6 thé bd sung thong tin cAu hinh cta
DRB vao thong béo yéu ciu thir nhit. Vi dy, thong tin cAu hinh DRB c¢6
thé bao gdm it nh4t mot trong sé cac thanh phan sau dy: bo nhan dang
kénh mang truy cép v tuyén céi tién (Evolved Radio Access Bearer -
E-RAB), thong s6 QoS E-RAB, bs nhan dang DRB, thong tin cAu hinh
RLC, va thong tin ciu hinh kénh logic. Ngoai ra, thong tin cAu hinh DRB
cling c6 thé bao gdm cac thong tin lién quan khac. Thong sb chét luong
dich vu E-RAB c6 thé 13 thong sb QoS sau khi tram gdc 16n dua ra quyét
dinh chia. Vi dy, tram géc nho c6 thé phan doan téc do bit duoc bao dam
(Guaranteed Bit Rate - GBR); néu 60% dugc phan phdi cho DRB ciia
tram gbc 16n va 40% duoc phﬁn phdi cho tram gdc nho, thi gia tri thong
s6 GBR giri dén tram gbc nho 12 40% nhan véi gia tri thong sé GBR ban
dau.

604: Tram gbc nhé tao cAu hinh té bao ciia nd va thiét lap DRB cho
UE theo thong b4o yéu cau thir nhét.

Tram géc nhé c6 thé thuc hién viée didu khién theo théng bdo yéu
cau thi nhét, va tao cdu hinh tai nguyén cua té bao cla tram géc nho, dé
xéc dinh thong tin tai nguyén cua té bao cta tram gdc nhé.

Néu thong béo yéu ciu thir nhit chi thi viéc thiét 1ap DRB cho UE,
thi tram gbc nhé c6 thé thiét 13p, theo thong tin cAu hinh ctia DRB duoc
mang trong thong bao yéu ciu thir nhat, thuc th RLC va kénh logic ma
tuong Ung v6i DRB, va thiét dit thong s DRB, thong s6 RLC, théng sb
kénh logic, thong s6 QoS, v.v.. Thong s6 QoS c6 thé duge tao ciu hinh
theo ti 1& chia trong thong bao yéu cau thtr nhét.

Cén luu ¥ ring tram géc nhé co thé khong thiét 14p thuc thé PDCP.
Theo céach khac, tram gdc nhé c6 thé thiét 14p thuc thé PDCP va v hiéu
ho4 thyc thé PDCP.

Cén luu ¥ thém rﬁng, viéc tram géc nho tao cAu hinh t& bio cia n6

va viéc tram gbc nho thiét 1ap DRB 14 hai quy trinh, va trinh tu thuc hién
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cac quy trinh nay 1a khong x4c dinh. Tuy nhién, dé thuc hién quy trinh
chia dit lidu tiép theo, thi cin phai hoan tét ca hai quy trinh nay.

605: Tram gdc nhé gii thong bdo dap tng thir nhat dén tram gdc
16m.

Thong bo d4p tmg thir nhét c6 thé mang thong tin tai nguyén cia té
bao cuia tram gbc nho.

606: Tram gdc 16n giri thong béo cAu hinh lai két ndi RRC dén UE.

Thong béo ciu hinh lai két néi RRC ndy c6 thé mang thong tin tai
nguyén ctia té bao clia tram gbc nho.

Trong truong hop téng quat, cAu hinh DRB trudc d6 cé thé duoc
dung 13m cu hinh DRB ctia UE. Néu DRB ctia UE cin phai duoc tao ciu
hinh lai, thi tram géc 16n c6 thé bd sung thong tin cAu hinh cia DRB vao
théng béo cau hinh lai két néi RRC. |

607: UE thuc hién viéc cu hinh lai két ndi theo thong bao cdu hinh
lai két ndi RRC.

UE c6 thé tao cAu hinh cho tai nguyén vo tuyén lién quan cua té bao
ctia tram gbc nhé theo thong tin tai nguyén cta té bao cua tram gbc nhé
dugc mang trong thong bao cu hinh lai két ndi RRC.

Néu thong bao cAu hinh lai két ndi RRC con mang thong tin ciu
hinh ctia DRB, thi UE c6 thé con tao cAu hinh lai DRB theo thong tin cdu
hinh cia DRB.

608: UE gtri thong bao hoan tat cau hinh lai két néi RRC dén tram
gbc 16n.

Sau khi cu hinh lai thanh cong, UE thong bao cho tram géc 16n biét
rang hoat dong cAu hinh lai d3 duoc hoan tAt.

609: Tram gbc 16n giri thong béo chu hinh xong dén tram géc nho.

Tram gbc 16n thong bao, bang cach st dung théng bao cdu hinh
xong ndy, cho tram gdc nhé ring UE d hoan tit viéc cAu hinh lai két ndi.

610: UE thuc hién quy trinh truy c4p ngiu nhién véi tram gbc nhd,
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dé hoan tit qua trinh ddng bd dudng 1én véi tram gbe nho.

Can luu réng buéc 610 ciing c¢6 thé duge thuc hién gifra bude 607
va buéc 608. Néu UE hoan tAt qué trinh ddng bd dudng 1én véi tram gbc
nho sau bude 608, thi & budc 608, UE ciing c6 thé gui théng bao hoan tAt
c4u hinh lai két néi RRC dén tram gbc nhé, va tram gbc nhod chuyén tiép
thong bao hoan tit cAu hinh lai két ndi RRC nay dén tram géc 16n. UE ¢
thé théng béo cho tram gdc 16n sau khi qué trinh truy cap ngau nhién vao
tram gdc nhé thanh cong, dé tram gbc 16n bét dau phan phéi dir liéu dén
tram gbc nho.

611: Tram gbc 16n truyén dit liéu véi UE, va truyén dit lidu véi UE
qua tram gbc nhd.

Theo huéng xudng, tram gbc 16n ¢6 thé thu duge dit lidu dudng
xudng tir SGW, va tao ra cac RLC PDU duong xubng theo dir liéu dudng
xubng nay.

Tram gdc 16n c6 thé giri phan tht nhdt cia cac RLC PDU duong
xudng trong cic RLC PDU duong xubng dén UE, va giri phén thir hai cta
cac RLC PDU duong xudng trong cdc RLC PDU duong xudng dén tram
gbc nhé. Tram gbc nhéd c6 thé giri phan thir hai cta cac RLC PDU duong
xubng dén UE. '

Theo huéng 1én, UE c6 thé tao ra cac RLC PDU duong 1én, guri
phan thir nhét ciia cdc RLC PDU duong 1én trong cac RLC PDU duodng
1én dén tram gbc 16m, va gtri phan thir hai cia cdc RLC PDU duong lén
trong cac RLC PDU dudng 1én dén tram gdc nho. Tram gbc nhé g phan
thir hai ctia cdc RLC PDU dudng 1én dén tram gbc 16n. Tram gbc 16n giri
hai phan nay cta céc RLC PDU dudng 1én dén SGW sau khi ghép lai va
thuc hién ééc hoat dong x1r 1y khac dbi véi hai phén nay cua cac RLC
PDU duodng lén.

Cén hiéu ring s tudn tu coa cac quy trinh néu trén khong chi thi

trinh tu thuc hién. Trinh tu thyc hién cta cac quy trinh nay can duoc xac
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dinh theo cac chirc ning va logic bén trong clia chiing, chir khong ciu
thanh bat ki giéi han nao d6i véi quy trinh thyc hién phuong an nay cia
sang ché.

Theo phuong 4n ndy cta sang ché, tram gbc 16n c6 chirc nang nhu
diém neo mit phing ngudi ding, nén tram gbc 16n va tram gbc nho c6 thé
cung nhau truyén dit liéu véi UE, nhd d6 cai thién téc do dinh va thong
luong cia UE.

Ngoai ra, UE khong cin phai duoc chuyén ving giita tram gbc 16n
va tram géc nhé, nho d6 con tranh dugce su tré hodc gian doan dich vu do
hoat dong chuyén ving.

Nhu dugc thé hién trén Fig.5 va F ig.6 néu trén, tram gdc 16n c6 chﬁfc
ning nhu diém neo mit phing nguoi dung; theo phuong an nay cua sang
ché, tram gbc nho cling c6 thé ¢ chirc ning nhu didm neo mit phing
ngudi ding. Phin mé ta sau day s& duge cung cép dua vao Fig.7 va Fig.8.

Fig.7 13 hinh thé hién lugc dd cua quy trinh truyén dit liéu theo mot
phuong 4n cia sang ché.

Nhu dugc thé hién trén Fig.7, tram gdc thir nhit 13 tram gbc nho va
tram gbc thr hai 13 tram géc 16n dugc dung 1am vi du dé mé ta. Vi duy,
tram géc thir nhét c6 thé 14 tram gbc nhé 120a trén Fig.1a hodc tram géc
nho 120b trén Fig.1b, va tram gbc thir hai c6 thé 13 tram gbc 16n 110a trén
Fig.1a hoic tram gbc 16n 110b trén Fig.1b. UE c6 thé 13 UE 130a trén
Fig.1a hodc 1a UE 130b trén Fig.1b.

Trén Fig.7, tram gbc nhé c6 chirc ning nhu diém neo mjt phing
ngudi ding. Tram gbc nhd ndy c6 thé nhan, qua giao dién S1-U va tir
SGW, dit liéu duong xudng duoc phin phdi béi PGW, va chia dit liéu
duong xudng nay ra, troﬁg d6, mét phan dugc giri dén UE qua giao dién
Uu, va phan khéc dugc giri dén UE béi tram gbc 16n. Tram gbc nhé nay
cling c6 thé nhén di liéu duong lén tr UE qua giao dién Uu, nhén, tir

tram géc 16n, di liéu duong 1én duogc giri tir UE dén tram géc 16n, va gui
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hai phan cta dit liéu duong 1én dén SGW qua giao dién S1-U sau khi xit
1y hai phan nay cta dit liéu dudng 1én; hai phan nay cua dir liéu duong
1én sau khi xtt 1y s& dugc SGW giri dén PGW.

Phan sau ddy s& mo ta chi tiét quy trinh cdu hinh chia dit lidu trén
Fig.7 dua vao Fig.8.

Fig.8 12 hinh thé hién luu db cta quy trinh cAu hinh chia dit liéu theo
mdt phuong 4n ctia sang ché.

Gia st rang UE d3 thiét 1ap két néi RRC véi tram gdc 16n, va té bao
clia tram gbc 16n nay hién dang phuc vu UE ndy. Tram gc 16n ndy c6 thé
hoan t4t quy trinh cu hinh chia dit lidu vé6i tram gbc nho trong lic truyén
dir liéu véi UE. Phan sau ddy s& mo ta chi tiét quy trinh nay.

Budce 801 la twong tur nhu bude 601 trén Fig.6 nén khéng duge md
ta lai dé tranh su trung lap.

802: Tram gbc 16n quyét dinh, theo bio céo do dac ndy, bd sung
thém té bao cta tram gbc nhé va/hogc thiét lap DRB, va quyét dinh thuc
hién viéc di tra diém neo.

Quy trinh ma trong d6 tram gbc 16n quyét dinh bd sung thém té bao
cua tram géc nhé va thiét 1ap DRB la tuong tu nhu budc 602 trén Fig.6,
nén s& khong duoc mé ta lai dé tranh su trung 1ap.

Tram gdc 16n c6 thé x4c dinh, dua trén thong tin lién quan, chéng
han béo céo do dac, va theo chinh sich chia hoic ti 1é chia, tram gbc nhod
1am diém neo. Vi du, néu tram géc nho léy ti 1€ chia 16n hon, vi du, 30%
ctia GBR duogc phan phdi cho tram gbc 16m va 70% cia GBR dugc phan
phoi cho tram gdc nh, thi tram gbc 16n c6 thé quyét dinh thyuc hién viée
di tra diém neo, @& tram gbc nhé c6 chuc ning nhu diém neo mit phang
nguoi dung, tic 1a hoat dong chuyén dubng dugc thuc hién, va E-RAB
tuong tmg dugc di trd sang giao dién S1-U gitta tram gbc nhd va SGW.

Ngoai ra, trong trudng hop nhiéu DRB duoc chia, thi cac ti 16 chia

ctia cac DRB ndy c6 thé duoc giit nht quan theo chinh sach chia ching
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nao ma van con kha thi, vi du, trong truong hop c6 hai DRB duoc chia,
thi chinh s4ch chia c6 thé quy dinh dbi véi ca hai DRB nay rang tram gdc
nhd 14y ti 1& chia 16n hon va tram gdc 16 14y ti 1& chia nhod hon.

803: Tram gdc 16n gui théng béo yéu cau thit hai dén tram gbc nho.

Thong béo yéu cau thir hai nay c6 thé 1énh cho tram gdc nhé tao chu
hinh té bao cia tram gbc nho cho UE. Théng béo yéu ciu thir hai nay co
thé con 1énh cho tram gbc nho thiét 1ap DRB cho UE.

Ngoai ra, thong bao yéu cau thtr hai ndy c6 thé con ra 1énh cho tram
gbc nho6 phyc vu nhu diém neo mat phang nguoi ding.

Quy trinh ctia budc 803 1a twong tu nhu quy trinh cda bude 603 trén
Fig.6 nén s& khong dugc md ta lai dé tranh su trung lap.

804: Theo théng bao yéu cau th hai, tram gbc nhd tao cAu hinh té
bao cia nd, thiét 1ap DRB cho UE, va chuén bi cho viée di tra diém neo.

Quy trinh ma trong d6 tram gbc nho tao cdu hinh té bio ctia né cho
UE 1a tuong ty nhu quy trinh cia bude 604 trén Fig.6 nén khong dugc
mo ta lai dé tranh su trung 1ap.

Néu théng bao yéu cau thi hai chi thj viéc thiét 1ap DRB cho UE, thi
tram gbc nhé c6 thé thibt 14p, theo thong tin cAu hinh cia DRB dugc
mang trong thong bao yéu cau thi hai ndy, thuc thé PDCP, thuc thé RLC,
va kénh logic ma twong g véi DRB, va thiét dat thong s6 DRB, thong
s6 PDCP, thong s RLC, thong sb kénh logic, thong sé QoS, v.v.. Thong
s6 QoS c¢6 thé duogc tao cdu hinh theo ti 1€ chia trong thdng béo yéu ciu
thir hai nay.

Bud6c 804 khac vé6i budc 604 & chd, tram gbc nhd can phai chudn bi
cho viéc di trti diém neo.

805: Tram gbc nhé giri thong bao dap Gng thi héi dén tram gbc 16m.

Thong bao dép tmg thit hai ndy c6 thé mang thong tin tai nguyén cla
té bao clia tram gc nhé. Théng bao dap tng thir hai niy c6 thé con 1énh

cho tram géc nhé chuén bi cho hoat dong di tra diém neo.

-61-



24327

806: Tram gbc 16n guri thong bao cAu hinh lai két ndi RRC dén UE.

Théng bao cdu hinh lai két néi RRC nay cé thé mang thong tin tai
nguyén cua té bao cia tram gbe nho.

Trong truong hop tong quat, ciu hinh DRB trude d6 cb thé duoc
dung lam cAu hinh DRB cta UE. Néu DRB ctia UE cin phai dugc tao cau
hinh lai, thi tram gdc 16n c6 thé bd sung thong tin cAu hinh cia DRB vio
thong bao cAu hinh lai két ndi RRC.

807: UE thyuc hién viéc c4u hinh lai két ndi RRC theo thong béo cAu
hinh lai két ni RRC.

UE c6 thé tao cAu hinh cho tai nguyén vo tuyén lién quan cia té bao
ctia tram gbc nho theo théng tin tai nguyén cua té bao ciia tram gbc nhd
dugc mang trong thong bao ciu hinh lai két ndi RRC.

Néu thong béo cu hinh lai két néi RRC con mang thong tin ciu
hinh ctia DRB, thi UE c6 thé con tao cu hinh lai DRB theo théng tin cAu
hinh ctia DRB.

808: UE giri thong bao hoan tit cdu hinh lai két ndi RRC dén tram
gbc 16m.

Sau khi c4u hinh lai thinh c6ng, UE théng bao cho tram gbc 16n biét
rénglmwid@ngcéulﬁnhlaidéduqchoéntét

809: Tram gdc 16n gui théng bao cdu hinh xong dén tram gbc nho.

Tram géc 16n thong béo, bing cich sir dung thong bao ciu hinh
xong nay, cho tram gbc nho ring UE d4 hoan tat viéc cAu hinh lai két néi.

810: Tram gbc nhé giri thong bao yéu ciu chuyén duong dén MME.

Thong bao yéu cau chuyén dudng nay c6 thé chi thi viéc chuyén
duong truyén dit liéu dén tram gdc nho.

811: MME giri thng bdo yéu ciu thay di kénh mang dén SGW.

Thong bao yéu cau thay d6i kénh mang niy ¢ thé yéu cdu SGW
chuyén duong truyén dit liéu.

812: SGW chuyén dudng theo théng bdo yéu ciu thay ddi kénh
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mang.

813: SGW giii thong bao dap ung thay dbi kénh mang dén MME.

814: MME giri théng bao dap ting chuyén dudng dén tram gbc nho.

815: UE thyc hién quy trinh truy cdp ngiu nhién véi tram gdc nho,
dé hoan tat qua trinh ddng bd dudng 1én véi tram gbc nho.

Cén luu ¥ ring, budc 815 c6 thé dugc thuc hién song song vai quy
trinh chuyén dudng cia budc 810 dén bude 814.

Trudc budc 815, tram gbe 16n co thé tiép tuc quy trinh truyén dir
liéu vé6i UE, dé hoan tat viéc truyén dir liéu da dugc dém trong cic kénh
mang v0 tuyén (Radio Bearer - RB) (bao gdm SRB va DRB).

816: Tram gbc nhé truyén dir liéu véi UE, va truyén dit liéu véi UE
qua tram gbc 16n. Tram gbc nhé truyén dit liéu véi SGW.

Theo huéng xubng, tram gdc nhé c6 thé thu dugc dit lidu dudng
xudng tir SGW, va tao ra cac RLC PDU dur(‘mg xudng theo dir liéu dudng
xudng nay.

Tram gdc nhé c6 thé giri phan thtr nhét cia cac RLC PDU dudng
xudng trong cac RLC PDU dudng xudng dén UE, va giri phén thit hai cua
cac RLC PDU duong xudng trong cdc RLC PDU dudng xubng dén tram
gbc 16n. Tram gdc 16n c6 thé giri phan thir hai cia cac RLC PDU duong
xudng dén UE.

Theo huéng 1én, UE c6 thé tao ra cac RLC PDU duong 1én, giri
phan thir nhét cia cac RLC PDU duong lén trong cac RLC PDU duong
1én dén tram gbc nhd, va giri phan thtr hai ctia cac RLC PDU duong l1én
trong cac RLC PDU duong 1én dén tram gbc 16n. Tram gbc 16n giri phén
thit hai ctia cic RLC PDU duodng 1én dén tram gdc nhé. Tram gbe nhod gui
hai phan nay cta cac RLC PDU dén SGW sau khi d3 ghép lai va thuc
hién qué trinh xir 1y tiép theo d6i vé6i hai phin ndy cta cac RLC PDU.

Can hiéu rang s tuin tu cla céc quy trinh néu trén khong chi thi

trinh ty thyc hién. Trinh tu thuc hién cta cac quy trinh nay can duoc xéac

-63-



24327

dinh theo cic chirc ning va logic bén trong cia chiing, chir khong ciu
thanh bat ki gidi han nao di véi quy trinh thuc hién phuong 4n nay cia
sang ché. |

Theo phuong 4n nay cua sang ché, tram gdc 16n cé chirc ning nhu
diém neo mit phang ngudi ding, nén tram gbc 16n va tram gbe nho c6 thé
cling nhau truyén dit liéu v6i UE, nhd d6 cai thién tdc do dinh va thong
lugng cua UE.

Ngoai ra, UE khéng can phai dugc chuyén ving gitra tram gdc 16n
va tram géc nhd, nhd d6 con tranh duge sy tré hodc gian doan dich vu do
hoat d6ng chuyén vung.

Fig.9 13 lugc @6 thé hién mot vi du cua ngin xép giao thirc mjt
phéng diéu khién theo mét phuong 4n cia sang ché.

Vi du v& ngin xép giao thirc mit phing diéu khién trén Fig.9 13 ap
dung dugc cho c4c vi du trén cac hinh v& tir Fig.5 dén Fig.8. Gia st ring
lac dau, UE va tram géc 16n d3 thiét lap két ndi RRC; chtic nang mat
phing diéu khién dugc tram gdc 16n cung cép, tit ca cac théng bao mit
phing diéu khién duoc truyén giita tram gbc 16n va UE, va dir lidu cua
kénh mang v6 tuyén bao hiéu (Signaling Radio Bearer - SRB) khong bi
chia. Tin hiéu bao hiéu lién quan dén mit phing didu khién c6 thé duge
truyén giita tram gdc 16n va tram gbc nhé qua giao dién X2 hodc qua két
nbi truc tiép gitra tram gdc 16n va tram gbc nhoé. Can hidu ring, mic du
truong hop SRB khéng bi chia duge dung 1am vi du ¢ mé ta trén Fig.9,
nhung theo phuong 4n nay cua sang ché, dir liéu cia SRB ciing c6 thé
duoc chia.

Nhu dugc thé hién trén Fig.9, cac duong két ndi giira cac 16p RRC,
céc 16p PDCP, cac 16p RLC, cac 16p MAC, va cac 16p PHY cua tram gbc
16n va UE biéu thi cac két nbi logic, trén giao dién vo tuyén gifra tram
gbc 16n va UE, giita cac 16p giao thirc ngang hang, va bidu thi ring, sau

khi dir liéu, von dugc g tai cac 16p giao thic cia dau giri, dugce xr 1y tai
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céc 16p giao thic ngang hang cia dau nhan, thi dir liéu c6 dinh dang va
ndi dung giéng nhu cta dit liéu tai dau gui sé€ duogc tao ra.

Dé truyén thong giita tram gdc 16n va UE, thi quy trinh truyén dit
liéu mit phang diéu khién c6 thé 1a nhu sau: & phia dau giri, sau khi dugc
xtr 1y tai cac 16p giao thire, cu thé 1a 16p PDCP, 16p RLC, 16p MAC, va
16p PHY, thi thong biao RRC dugc giri dén dau nhan qua giao dién vo
tuyén; dit liéu mit phing didu khién ma diu nhan nhan duoc qua giao
dién vo tuyén nay dugc xir Iy trudc tién tai 16p PHY, rdi sau dé duoc
chuyén lién tiép dén 16p MAC, 16p RLC, 16p PDCP, va 16p RRC dé xir 1.
O day, can hiéu ring néu dau g 13 tram gdc 16n thi dAu nhéan 12 UE. Néu
d4u gri 12 UE thi ddu nhén 13 tram gbc 16n.

C6 thé khong c6 dir lidu mit phing didu khién nao dugc truyén giita
tram gbc nhé va UE.

C?m Iwu ¥ ring, trong vi du trén Fig.9, thi chirc ning mit phing diéu
khién ma tram gbc 16n cung cép duoc dung 1am vi du dé md ta. Tuy
nhién, theo phuong 4n niy cia sang ché, chirc ning mit phing diéu khién
cling c6 thé dugc tram gbc 16n va tram gbc nhé cung cép clng nhau, vi
du, trong truong hop ma UE nidm trong ving phti séng chung cua tram
gbc 16n va tram gdc nhé c6 cac két ndi RRC luc dau vé6i ca tram gde 16n
14n tram gbc nhd, thi chirc ning mit phing didu khién c¢6 thé duoc tram
gbc 16n va tram gbc nhéd cung cip cling nhau.

Fig.10 13 lugc @6 thé hién mét vi du cia ngin xép giao thirc mit
phing ngudi ding theo mot phuong 4n cuia sang ché.

Trén Fig.10, gia sir ring tram goc 16n 1 diém neo mat phing ngudi
dung, va hai DRB cua tram géc 16n can dugc chia ra.

1) Ngin xép giao thirc mit phing ngudi ding cia tram gbc 16n dugc
mo0 ta nhu sau:

O phia tram géc 160, cac DRB can chia 1a DRB1 va DRB2; thuc thé
PDCP 1a PDCPI, thuc thé RLC 1a RLCI, va kénh logic 13 LCHI twong
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tmg véi DRBI, dugc thiét 1ap; PDCP2, RLC2, va LCH2 twong tng vdi
DRB2, dugc thiét 14p; kénh logic ndy duoc dit gitra 16p RLC va 1dp
MAC, va ca LCH1 1in LCH2 déu khéng duoc thé hién trén Fig.10. Gia
sir rang & tram gbc 16n, sdng mang tham gia két tip 1a CC1, va té bao
tuong tng 13 té bao chinh (Primary Cell - PCell), 16p MAC 14 MACI va
16p PHY la PHY1 dugc thiét dit cho PCell, va thyc thé HARQ 1a
HARQI1 duoc thiét dit tai 16p MAC. Ca LCH1 twong tng v6i DRBI 14n
LCH2 tuong tmg véi DRB2 du dugc anh xa vao kénh van chuyén dung
chung dudng xubng (Downlink Shared Channel - DL-SCH) 13 DL-SCH1
hozc kénh van chuyén ding chung dudng 1én (Uplink Shared Channel -
UL-SCH) 1a UL-SCHI nh& st dung 16p MAC; kénh van chuyén nay
duogc dat gitta 16p MAC va 16p PHY, va ca DL-SCHI 13n UL-SCH1 déu
khéng dugc thé hién trén Fig.10.

Céc duong két ndi gifta cac 16p PDCP, cac 16p RLC, cac 16p MAC,
va cac 16p PHY cuia tram gbc 16n va UE biéu thi cac két ni logic, trén
giao dién vo tuyén giita tram gdc 16n va UE, gitta cac 16p giao thirc ngang
hang, va biéu thi ring, sau khi vdﬁ' lidu, vén duoc gui tai cac 16p giao thirc
ctia ddu giri, duoc xtr 1y tai cac 16p giao thirc ngang hang cta diu nhan,
thi dir liéu c6 dinh dang va n6i dung giéng nhu cua dit liéu tai dAu guri s8
duoc tao ra. DRB1 cuia tram gdc 16n thi twong tng véi DRBI cua UE, va
tuong tmg theo d6, PDCP1 va RLCI1 cua tram gdc 16n thi tuong Gng voi
PDCP1 va RLCI1 cta UE; PDCP2 va RLC2 cua tram gbc 16n thi twong
ung véi PDCP2 va RLC2 cua UE.

Pudng két ndi, tai 16p RLC, giita tram gdc 16n va tram gdc nho thé
hién rang hoat dong chia dit liéu dugc thuc hién tai 16p RLC; RLC1 va
RLC2 cta tram gbc 16n 14n luot tuong tmg véi RLC1 va RLC2 cua tram
gbc nho.

Pé truyén thong giita tram gdc 16n va UE, thi quy trinh truyén di

liéu mit phang ngudi dung c6 thé 13 nhu sau:

-66-



24327

Déi véi dir liéu dudong xudng, thi g61 dir liéu IP (Internet Protocol -
giao thuc Internet) tr SGW du’qc giri dén UE qua giao dién vo tuyén sau
khi dugc xir 1y tai cac 16p giao thirc, cu thé 1a 16p PDCP, 16p RLC, 16p
MAGC, va 16p PHY cta tram géc 16n. UE c6 thé xir 1y dit liéu nay trude,
vOn nhén dugc qua giao dién vo tuyén, tai 16p PHY, roi sau do chuyén
lién tiép dit lidu nay dén 16p MAC, 16p RLC, va 16p PDCP dé xtt 1y.

DG&i véi dit ligu dudng 1én, sau khi xtr 1y g6i dit liéu IP, vén duoc gii
tir 16p Umg dung, tai cac 16p giao thirc, cu thé 13 16p PDCP, 16p RLC, 16p
MAC, va 16p PHY, thi UE gii géi dit liéu IP dd duoc xir Iy dén tram gbc
16n qua giao dién v6 tuyén néu trén. Tram gbc 16n c6 thé xir 1y dit licu
nay trude, von nhan duoc qua giao dién vo tuyén nay, tai 16p PHY, rdi
sau d6 chuyén lién tiép dit liéu nay dén 16p MAC, 16p RLC, va 16p PDCP
dé xir Iy.

2) Ngan xép giao thirc mit phing ngudi dung cia tram gbc nhd duoc
mo ta nhu sau:

Mot cach tuong mg, & phia tram gbc nhd, cac DRB can chia 13
DRBI1 va DRB2, vén dugc dung dé 1an luot chia dit liéu cia DRB1 va dir
liéu cua DRB2 cua tram géc 16n, va cong viéc chia dugc thuc hién tai 16p
RLC. Lép RLC cua tram gbc nhod cung cip bd dém truyén va bo dém
truyén lai, va c6 thé hd tro chirc ning phan doan lai RLC PDU. Thuc thé
RLC tuong tng 1a RLC1 va kénh logic twong ting 13 LCH1 duoc thiét dat
cho DRB1; RLC2 va LCH2 twong tmg duoc thiét dat cho DRB2; kénh
logic nay duoc dit gitta 16p RLC va 16p MAC, va ca LCH1 14an LCH2
déu khéng duoc thé hién trén Fig.10. O tram gbc nho, song mang tham
gia két tap 1a CC2, va té bao twong tng 13 t& bao phu (Secondary Cell -
SCell); 16p MAC 1a MAC2 va l1ép PHY 1a PHY?2 duoc thiét dit cho SCell,
va thyuc thé HARQ 13 HARQ?2 duogc thiét dit tai 16p MAC. Ca kénh logic
cia DRBI1 14n kénh logic cia DRB2 déu dugc 4nh xa vao kénh van
chuyén DL-SCH2 hoic UL-SCH2 nho sir dung 16p MAC; kénh vén
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chuyén nay duoc dit gitra 16p MAC va 16p PHY, va ca DL-SCH2 lan
UL-SCH2 déu khong duoc thé hién trén Fig.10.

Cac dudng két nbi gitra cac 16p RLC, cac 16p MAC, va cac 16p PHY
ctia tram gdc nhé va UE biéu thi cac két ndi logic, trén giao dién v6 tuyén
gita tram gbc nho va UE, gifta cac 16p giao thirc ngang hang, va biéu thi
rang, sau khi dir lidu, vén duoc gui tai cac 16p giao thic cua dau gir,
dugc xt 1y tai cac 16p giao thirc ngang hang cta diu nhén, thi dit lidu cb
dinh dang va ndi dung gidng nhu coa dit lidu tai dau gui s€ dugc tao ra.
DRBI1 cia tram gdc nhé thi twong Gng véi DRB1 cia UE; mot cach
tuong tmg, RLC1 ctia tram gdc nho thi twong tmg véi RLC1 cta UE; va
RLC2 ctia tram gdc nhé thi trong tng véi RLC2 cua UE.

Puong két néi, tai 16p RLC, gita tram gbc 16n va tram gbc nho thé
hién rﬁng hoat dong chia dir liéu dugc thuc hién tai 16p RLC; RLCI1 va
RLC2 ctia tram gdc 16n 14n luot twong ung vé1 RLC1 va RLC2 cua tram
gbc nho.

Pé truyén théng gifta tram gbc nho6 va UE, thi quy trinh trﬁyén dir
liéu mat phing ngudi dung c6 thé 1a nhu sau:

Péi véi dix lidu duong xudng, thi tram gdc nhé ¢6 thé luu gitr, trong
bd dém truyén cia thuc thé RLC tuong tmg, RLC PDU tir tram gdc 16n,
dé doi 1ap lich, va giii RLC PDU nay dén UE qua giao dién v6 tuyén sau
khi da xir Iy RLC PDU nay tai céc 16p giao thirc, cu thé 13 16p RLC, 16p
MAG, va 16p PHY. Néu RLC PDU nay khong thé dugc giri hoan toan do
su han ché cia tai nguyén vo tuyén khi n6 duoc giri 1an dau, thi RLC
PDU ndy c6 thé dugc phan doan; cin luu ¥ ring viéc phan doan trong
trudng hop nay dugc thyuc hién theo cach phan doan lai d6i véi cac RLC
PDU trong giao thirc thong thudng, thay vi cach phan doan d6i véi cac
RLC SDU trong giao thic thong thudng. UE c6 thé xtr 1y dit liéu nay
truGe, von nhan duge qua giao dién vo tuyén, tai 16p PHY, rdi sau d6

chuyén dit liéu nay dén 16p MAC, 16p RLC, va 16p PDCP d8 xit 1y.
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D6i véi dit liéu duong 1én, sau khi xtr 1y géi dit liéu IP, vén duge gir
tir 16p tmg dung, tai cac 16p giao thirc, cu thé 14 165p PDCP, 16p RLC, 16p
MAC, va 16p PHY, thi UE c6 thé giri g6i dit liéu IP nay dén tram géc nhé
qua giao dién vo tuyén néu trén. Dir liéu ma tram géc nhé nhan dugc qua
giao dién vo tuyén nay dugc xtt 1y trudc tién tai 16p PHY, rdi sau d6 duogc
chuyén lién tiép dén 16p MAC va RLC; RLC PDU duoc hinh thanh tai
16p RLC va dugc gl qua giao dién X2 dén thuc thé RLC tuong tmg véi
tram gbc 16n. |

3) Ngan xép giao thirc mit phing ngudi ding cia UE dugc md ta
nhu sau:

O phia UE, cic DRB 13 DRB1 va DRB2; thuc thé PDCP 1a PDCP1,
thuc thé RLC 1a RLC1, va kénh logic 1a LCHI tuong tGng v6i DRBI,
dugc thiét 1ap; PDCP2, RLC2, va LCH2 tuong tmg véi DRB2, duoc thiét
14p; kénh logic nay dugc dit gitta 16p RLC va 16p MAC, va ca LCH1 14n
LCH2 déu khong duoc thé hién trén Fig.10. UE c6 thé duoc tao cAu hinh
v6i 16p MAC, vén bao gbébm thuc thé ghép kénh/gidi ghép kénh
(multiplexing/demultiplexing), va thuc thé nay khong dugc thé hién trén
Fig.10. Sau thuc thé ghép kénh/giai ghép kénh nay, thi hai thuc thé
HARQ 1a HARQ1 va HARQ2 duogc tao cdu hinh, vdn 1dn lugt tuong Ung
v6i PCell cua tram gbc 16n va SCell cua tram gdc nhdé ma UE két tép.
PCell duoc tao ciu hinh vdéi 16p PHY 1a PHY]1, va SCell duoc tao cdu
hinh véi 16p PHY 13 PHY?2, trong d6, PHY1 va PHY?2 lan luot tuong ung
véi HARQ1 va HARQ?2 cua 16p MAC.

Ca kénh logic cia DRB1 14n kénh logic ctia DRB2 déu dugc 4nh xa
vao kénh véan chuyén DL-SCH1 hoac UL-SCHI, hoic DL-SCH2 hoac
UL-SCH2 nh¢ st dung 16p MAC; kénh véan chuyén niay duoc dit gitra
16p MAC va 16p PHY, va toan bd trong sé6 DL-SCHI, UL-SCHI,
DL-SCH2, va UL-SCH2 déu khéng dugc thé hién trén Fig.10.

Phuong phap truyén thong gitra UE, tram gdc 16n va tram gbc nho 13

-69-



24327

tuong tu nhu & phéﬁ md ta néu trén vé phia tram gdc 16n va phia tram gbe
nho, nén khong duge md ta lai dé tranh su triung 13p.

Trong ngin xép giao thirc mit phing diéu khién trén Fig.9 va ngan
xép giao thic mit phing ngudi dung trén Fig.10, thi 16p 2 (Layer2) c6 thé
bao gdm 16p PDCP, 16p RLC, va 16p MAC.

Fig.11 13 hinh thé hién so dd cu tric cua 16p 2 trong ngin xép giao
thirc clia tram gdc 16n, theo mot phuong 4n cla sang ché.

Nhu duge thé hién trén Fig.11, cc chirc nang chinh cda 16p PDCP
c6 thé bao gém chuc ning nén mao dau (Robust Header Compression -
ROHC), bao vé (security), v.v., va chirc ning bao vé c6 thé bao gdm chuc
nidng bao toan (integrity protection) va ma hoa (cyphering).

Céc chirc nang chinh ctia 16p RLC c6 thé bao gdm chirc ning phan
doan, phan doan lai, yéu cau truyén lai tu dong (Automatic
Retransmission Request - ARQ), v.v..

Cé4c chtic ning chinh cia 16p MAC c6 thé bao gdm chirc nang lap
lich/x1r Iy wu tién, ghép kénh/giai ghép kénh, HARQ, v.v..

Diém truy cép dich vu (Service Access Point - SAP) giira 16p PDCP
va 16p ng dung phia trén, va SAP gifta 16p PDCP va 16p RLC, cung cip
RB. SAP gitra 16p RLC va 16p MAC thi cung cip LCH. SAP giita 16p
MAC va 16p vt 1y thi cung cip kénh vén chuyén (Transport Channel), va
kénh van chuyén nay c6 thé bao gdm DL-SCH va UL-SCH.

Tram gbc 161 c6 thé cung cip PCell cho UE, va mét thuc thé HARQ
c6 thé duoc thiét dt cho 16p MAC cia tram gbc 16n.

Fig.12 12 hinh thé hién so d6 cAu tric cia 16p 2 trong ngin xép giao
thirc ctia tram géc nhé, theo mot phuong 4n cia sang ché.

Trén Fig.12, truong hop ma DRB dugc chia tai 16p RLC dugc dung
lam vi du & mb ta. Ca thyc thd PDCP 1in chic ning twong tmg déu
khong dugc thiét dit cho tram gbc nhé. Lép RLC cia tram gbc nho co thé

tuong duong vdi phdn mé rong cia 16p RLC ctia tram gbc 16n, va cung
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cp mét phan cta cac chirc nang 16p RLC, va khong cin cung cip tat ca
cac chuc nang RLC.

Tram géc nhé nhan cac RLC PDU, vén dugc 16p RLC cua tram géc
16n guri qua giao dién X2 hozc két nbi truc tiép, va luu gitt cac RLC PDU
nay vao bd dém truyén tai 16p RLC cla tram gbc nho. Tram gbc nhé co
thé con nhan béo cdo tinh trang RLC, vbn dugc 16p RLC cua tram géc
16m giri qua giao dién X2 hodc két nbi truc tiép, va truyén lai, dén UE va
theo bdo céo tinh trang RLC, cac RLC PDU cén truyén lai. Tram géc nho
c6 thé nhan cac RLC PDU ma UE gui, luu gitt cac RLC PDU nay vao bd
dém nhan tai 16p RLC ctia tram gbc nho, va chuyén tiép cac RLC PDU
nay dén tram gbc 16n.

Cac chirc néng cta 16p MAC la tuong tu nhu céc chic ning ctia 16p
MAC cua tram géc 16n trén Fig.11, nén khong dugc mé ta lai dé tranh su
trung lap.

Tram gbc nhé c6 thé cung cip SCell cho UE, va mot thuc thé
HARQ duoc thiét dit cho 16p MAC ctia tram géc nho.

Fig.13 13 hinh thé hién so dd cAu tric cla 16p 2 trong ngin xép giao
thirc cia UE, theo mot phuong 4n clia sang ché.

Trén Fig.13, cac chuc nang cta 16p PDCP, 16p RLC, va 16p MAC
cia UE la tuong ty nhu céc chirc ning cta cic 16p giao thic twong tng
clia tram gbc 16n trén Fig.11, nén khong dugc mo ta lai dé tranh sy tring
lap.

Lép MAC ciia UE c6 thé duge tao cAu hinh véi hai thuc thd HARQ,
vbn 1an luogt tuong tmg véi CC1 ciia tram gdc 16n va CC2 cla tram gbe
nhé. Tuong ng theo do, thuc thé HARQ trén CC1 c6 thé duoc 4nh xa
vao DL-SCH va UL-SCH trén CCl, va thyc thé HARQ trén CC2 c6 thé
dugc anh xa vao DL-SCH va UL-SCH trén CC2. Céc kénh logic LCH]1
va LCH2 cua UE c¢6 thé duoc anh xa vao DL-SCH va UL-SCH trén CC1,
hodc DL-SCH va UL-SCH trén CC2.
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Can luu ¥ rang, néu mdi trong s6 tram gbc 16n va/hodc tram gbc nhod
déu cung cap nhiéu CC hon, vi dy, néu mdi trong s tram gdc 16n va tram
gbc nhé déu cung cap hai CC, thi hai thuc th8 HARQ c6 thé duoc thiét
dit tai 16p MAC trong céu trac 16p 2 cia tram gdc 16n, va 1an luot tuong
tmg v&i hai CC ma tram gdc 16n cung cip, trong d6, cu tric cua 16p
PDCP va l6p RLC 1a gidng nhu ciu tric cua 16p PDCP va 16p RLC trén
Fig.11. Hai thuc thé HARQ c6 thé duoc thiét dt tai 16p MAC trong cAu
tric 16p 2 ctia tram gbc nhé, va 1an luot twong tng v6i hai CC ma tram
gbc nhé cung cép, trong d6, cu tric cia 16p RLC nay 13 giéng nhu cu
truc cua 16p RLC trén Fig.12.

Bén thuc thé HARQ c6 thé duoc thiét dat tai 16p MAC trong céu
tric 16p 2 ctia UE, va lan luot twong Gng v6i hai CC ma tram gbc 16n
cung cap va hai CC ma tram gbc nhé cung cép.

Dua vao ngin xép giao thirc mit phing ngudi dung trén Fig.10, phan
sau ddy s& md ta chi tiét quy trinh truyén dit liéu theo huéng xudng theo
phuong 4n nay cta sang ché. Fig.14 13 hinh thé hién luu dd quy trinh cta
phuong phép truyén dit liéu theo mot phuong 4n cia sang ché. Dya vio
Fig.14, quy trinh truyén dit liéu theo huéng xubng & budc 611 trén Fig.6
s& duoc md ta chi tiét.

1401: Tram gbc 16n tao ra cac PDCP PDU duong xudng, va chuyén
cac PDCP PDU duong xudng nay dén 16p RLC.

Tram gdc 16n sir dung cac gbi dir liéu IP dudng xudng dén tir SGW
lam cac PDCP SDU, tao ra cac PDCP PDU sau khi thyuc hién céc thao tac
xir Iy, chang han nén mao diu, m3 hod, va bd sung sb tudn tu (Sequence
Number - SN) PDCP, tai 16p PDCP, va chuyén cac PDCP PDU nay dén
16p RLC dé phuc vu nhu cac RLC SDU. Tram géc 16n chuyén cac PDCP
PDU trong PDCP1 dén RLCI, va chuyén cac PDCP PDU trong PDCP2
dn RLC2.

1402: Tram gbc 16n xac dinh phan thir nhit cua cdc RLC PDU
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duong xuéng ma tram gde 16n ¢ nhiém vu phan phéi, va phan th hai
ctia cac RLC PDU dudng xubng ma tram gdc nhé ¢6 nhiém vu phan phéi.

Tram géc 16m c6 thé xac dinh, theo chinh sach chia DRB va ciu hinh
thong $6 QoS von da duogc xac dinh hoac dugc thuong luong trude, khéi
luong dir lidu can chia, tirc 1a cac RLC SDU dudng xubng nao dugc phan
phéi cho tram gbc 16n va cac RLC SDU duong xudng nao duoc phan
phéi cho tram gdc nhd.

Péi v6i cac RLC SDU duong xudng ma tram gdc 16n chiu trach
nhiém, thi 16p MAC cua tram géc 16m c6 thé xac dinh, theo yéu cau QoS
va tinh hinh tai nguyén v6 tuyén ciia tram gdc 16m, khdi lugng dit liéu ma
c6 thé duoc 14p lich tai khoang thoi gian truyén (Transmission Time
Interval - TTI) nhat dinh, va cho 1ép RLC biét kich thuéc ctia RLC PDU
duong xubng cn dugce tao; 16p MAC c6 thé cho 16p RLC biét téng kich
thuéc ctia mot hodc nhidéu RLC PDU dudng xuéng can duoc tao; va 16p
RLC c6 thé tao ra phan tht nhat ctia cdc RLC PDU duong xudng sau khi
thyc hién cic thao tac xir 1y, chang han phan doan, ni doan, va bd sung
thong tin mao d4u, ching han RLC SN, déi véi RLC SDU duong xudng
theo kich thuéc ctia RLC PDU dudng xudng ma 16p MAC chi thi. RLC1
va RLC2 & tram gbc 16n c6 thé riéng r& tao ra cdc RLC PDU dudng
xuéng khéac nhau. Tai TTI nhét dinh, thi mdi trong s6 RLC1 va RLC2 ¢6
thé tao ra mdt hoic nhidu RLC PDU dudng xudng khéc nhau, va cling c6
thé 1a chi c6 RLCI hodc RLC2 tao ra mét hodc nhidu RLC PDU dudng
xudng khac nhau.

Péi vé6i cac RLC SDU duong xudng can phan phdi dén tram gbc
nhd, thi 16p MAC cuda tram géc 16n ¢6 thé xac dinh, theo chinh sach chia
va yéu cau QoS, khéi lugng dir lidéu ma c6 thé duoc phan phdi d&n tram
gbc nho tai mot TTL, va nhd d6 cho 16p RLC biét kich thudc caa RLC
PDU dudng xudng can dugc tao; 16p MAC c6 thé cho 16p RLC biét tong
* kich thuéce cia mdt hoic nhiéu RLC PDU duong xuéng can dugc tao; 16p
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RLC c6 thé tao ra phan thir hai ctia cdc RLC PDU dudng xudng sau khi
thuc hién céc thao tac xur 1y, ch*fmg han phan doan, ndi doan, va bd sung
thong tin mao dau, ching han RLC SN, déi véi RLC SDU duong xubng
theo kich thuéc cia RLC PDU dudng xubng ma 16p MAC chi thi. Tai
TTI nhét dinh, thi mbi trong s6 RLC1 va RLC2 ¢6 thé tao ra mdt hoic
nhiéu RLC PDU khac nhau dé phan phéi dén tram gbc nho, va cling co
thé 1a chi ¢6 RLC1 hogc RLC2 tao ra mdt hoac nhiéu RLC PDU dudng
xuéngkhécnhaudéphénphéidénﬂanlgécnhé.

1403: Tram gdc 16n giri phan thir nhét cia cac RLC PDU dudng
xubng dén UE. |

Lép RLC cia tram gbc 16n 6 thé chuyén phan thtr nht tao ra dugc
cia cac RLC PDU dudng xubng dén 16p MAC cua tram gbc 16n; 16p
MAC ctia tram gbc 16n ding phan thtr nhét nay cua cac RLC PDU duong
xubng 1am MAC SDU, va tao ra MAC PDU, vén con dugc goi 14 khéi
van chuyén (Transport Block - TB), sau khi ghép kénh (multiplexing)
MAC SDU nay v61 MAC SDU cua kénh logic hién tai va/hodc kénh logic
khac; va phan thir nhit ciia cac RLC PDU dudng xudng trong RLCI1 va
phan thir nhét cia cac RLC PDU duong xudng trong RLC2 ¢6 thé duge
ghép kénh véao cing mot TB. Sau khi dugc chuyén dén 16p PHY cia tram
gbc 16n, thi TB nay duoc 16p PHY gui dén UE trén kénh dung chung
duong xubng vt 1y (Physical Downlink Shared CHannel - PDSCH) trén
PCell.

1404: Tram gbc 16n giri phan thi hai cia cac RLC PDU duong
xudng dén tram gbc nho.

Tram gbc 16n ¢ thé giri phin tht hai cia cdc RLC PDU duong
xudng dén tram gdc nhé qua giao dién X2 hodc két ndi truc tiép gitra tram
gbc 16n va tram gbc nhd.

1405: Tram géc nho chudn bi phan phdi phan tht hai cia cac RLC
PDU dudng xudng.
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Sau khi nhan dugc phan thir hai cia cac RLC PDU duong xudng tir
RLCI ctia tram gbc 16m, thi tram gbc nho c6 thé Iuu git phan tht hai nay
ctia cdc RLC PDU duong xubng vao bd dém truyén & RLC1 cta tram gbc
nhé. Sau khi nhan dugc phan thi hai ctia cac RLC PDU duong xudng tir
RLC?2 ctia tram gbc 16n, thi tram gdc nhd cé thé luu giit phan thtr hai nay
clia cac RLC PDU dudng xubng vao bd dém trﬁyén & RLC2 ctia tram gdc
nhd.

Lép MAC ciia tram gbc nhé x4c dinh, theo chinh sach chia va yéu
cau QoS, khéi luong dit 1iéu ma cé thé dugc 1ap lich tai TTI nhét dinh, va
cho 16p RLC biét kich thuéc cia RLC PDU duong xudng can duoc tao
ra.

Lép MAC c6 thé cho 16p RLC biét téng kich thudc cia mot hodc
nhiéu RLC PDU duong xudng. Lép MAC c6 thé cho 16p RLC biét kich
thuéc RLC PDU dudng xubng ban diu, diéu nay co nghia la mot hoic
nhiéu RLC PDU duong xubng ban diu, vén duoc luu gilt trong bo dém
truyén & RLC, duoc chuyén truc tiép dén 16p MAC va dugc dung nhu
MAC SDU a khong can xir 1y gi. Theo cach khéc, 16p MAC c6 thé cho
16p RLC biét téng kich thuéc RLC PDU dudng xuéng nhd hon kich
thuéc RLC PDU duong xudng ban dau, diéu nay c6 nghia 1a RLC PDU
dudng xubng ban dau duge phéan doan lai thanh cac doan (Segment) RLC
PDU dudng xudng dé chuyén dén 16p MAC, va khong c6 thém RLC SN
nao dugc bo sung tai 16p RLC.

Lép RLC cta tram gdc nhé khong cin hd trg chic ning nbéi doan
RLC PDU. Can luu ¥ ring, tai TTI nhit dinh, thi mdi trong s§ RLCI va
RLC2 c6 thé chuyén mét hozc nhidu RLC PDU duong xuéng ban diu
khac nhau hodc doan RLC PDU duodng xudng dén 16p MAC, trong do,
chi ¢6 RLC PDU duodng xudng cudi ciing méi ¢6 thé 1a doan RLC PDU
dudng xubng; hoidc ciing c6 thé 12 chi ¢6 RLCI1 hozic RLC2 méi chuyén

RLC PDU duong xudng dén 16p MAC.
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Tram gbc nho c6 thé cai thién do wu tién ctia UE trong trudng hop
CA lién tram gbc, dé bao dam cac tai nguyén vo tuyén can thiét dé chia
di liéu, nho d6 cép phat du cac tai nguyén duong xubng dé giri phan thir
hai ban dau ciia cac RLC PDU dudng xudng dugc phan phéi dén tram
gbc nho. Theo cach khéac, néu tai nguyén vd tuyén cip phat cho UE ma
khong thé chira dugc phan thr hai ban ddu cia cac RLC PDU dudng
xudng do su han ché cua tai nguyén giao dién vo tuyén, thi tai 16p RLC
ctia tram gbc nho, phin thir hai ban diu nay cua cac RLC PDU duong
xudng cin phai duoc phén doan lai.

1406: Tram gbc nh6 gui phan thi hai ciia cac RLC PDU duong
xubng dén UE.

Lép RLC cua tram gbc nhé c6 thé chuyén phan thir hai ban diu cua
cdc RLC PDU duong xubng hoic doan RLC PDU dudng xudng, vén thu
duoc sau khi phan thir hai cia cac RLC PDU dudng xubng duoc phén
doan lai, dén 16p MAC cta tram gbc nho dé dung 1am MAC SDU; 16p
MAC cua tram géc nho tao ra MAC PDU, hay con duoc goi 1a TB, sau
khi ghép kénh MAC SDU nay véi MAC SDU ctia kénh logic hién tai
va/hodc kénh logic khac, trong d6, RLC PDU duong xubng trong RLC1
va RLC PDU dudng xudng trong RLC2 ¢6 thé duoc ghép kénh vao cung
mdt TB. Sau khi dugc chuyén dén 16p PHY cta tram gbc nho, thi TB nay
dugc 16p PHY giri dén UE trén PDSCH trén SCell.

Tram gbc nhé c6 thé giri cac RLC PDU duong xudng theo thi tyu
ting dan ctia cac RLC SN. Trong ché 6 RLC AM, tram gbc nho khong
can duy tri ctra s giri RLC AM.

1407: UE nhan phan thtt nhét ciia cic RLC PDU dudng xudng va
phan thi hai ciia cac RLC PDU dudng xubng, va ghép lai phan tht nhét
cia cic RLC PDU duong xudng va phan thtt hai cia cac RLC PDU
duong xudng nay v6i nhau, dé tao thanh cac RLC SDU duong xudng.

Sau khi nhén dir liéu 16p véat 1y trén PDSCH cua PCell va PDSCH
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ctia SCell, thi UE s& chuyén riéng r& cac TB tuong ung dén HARQI va
HARQ2 tuong Ung tai 16p MAC sau khi qua trinh xtr Iy tai PHY1 va
PHY?2 thanh cong; sau khi giai ghép kénh riéng r& cac TB, thi 16p MAC
chuyén cac MAC SDU, cu thé 1a cac RLC PDU, dén cac thuc thé RLC
tuong ung 1a RLC1 va RLC2. Lép RLC ciia UE c6 thé khéng duge phan
biét theo PCell va SCell, ma chi dugc phan biét dudi dang RLC1 va
RLC2 theo DRB; thyuc thé HARQ ctia 16p MAC va 16p PHY c6 thé duoc
phén biét theo céc té bao phuc vu khac nhau, va 13 trong sudt déi véi 16p
RLC cua UE.

Sau khi 16p RLC cta UE nhén dugc cac RLC PDU ma 16p MAC
chuyén dén, thi RLC1 va RLC2 ¢6 thé thuc hién quy trinh nhin RLC
PDU tuong {mg tuy theo viéc ché dd RLC 13 RLC UM hay RLC AM
(mdi thyc thé RLC & mdt trong sb hai ché dd RLC nay), bién cac RLC
PDU nhén dugc thanh cdng thanh cac RLC SDU theo thi tu ting dan cta
céc RLC SN, va chuyén cac RLC SDU nay dén 16p PDCP.

Cén hiéu ring sb tudn tu cta cac quy trinh néu trén khong chi thi
trinh tu thyc hién. Trinh ty thuc hién cua cac quy trinh nay can dugc xac
dinh theo cac chirc ning va logic bén trong cta chung, chir khong céu
thanh bat ki giéi han nao dbi vé6i quy trinh thyc hién phuong 4n nay cta
sang ché. Vi du, budc 1403 c6 thé duogc thyuc hién song song voi budc
1404 dén budc 1406, hodc budc 1404 cb thé dugc thuc hién trude khi
budce 1403 duoc thuc hién.

Trong quy trinh truyén cta phén tht nhit ctia cac RLC PDU duong
xudng va phan thi hai cta céc RLC PDU duong xudng, do tinh trang
truyén thong, thi viéc truyén lai c¢6 thé 13 cAn thiét. Phan sau day s& mo ta
chi tiét quy trinh truyén lai dit iéu dua vao Fig.15 va Fig.16.

Fig.15 1 hinh thé hién luu d6 ctia quy trinh truy@n lai dit liéu dudng
xudng theo mét phuong 4n cla sang ché.

Dua vao Fig.15, quy trinh truyén lai cia cac RLC PDU duong xuéng
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trong ché @6 RLC AM trén Fig.14 s& dugc md ta chi tiét.

1501: UE nh4n phan thtr nhit ctia cdc RLC PDU dudng xudng va
phan thir hai ciia cac RLC PDU duong xubng, va tao ra bao cdo tinh trang
RLC thtr nhét theo cic tinh hinh nhn cta phin thir nhit cia cac RLC
PDU duong xubng va phan th hai ctia cac RLC PDU duong xubng.

Can Iuu y ring, UE c6 thé tao ra bdo cdo tinh trang RLC thtr nhét
tuong tmg véi RLC1 theo céc tinh hinh nhan cta phan tht nhét cla cac
RLC PDU dudng xubng va phén thi hai ctia cac RLC PDU duong xubng
ctia RLCI, va c6 thé tao ra bdo cdo tinh trang RLC tha nhét tuong Uung
v6i RLC2 theo céc tinh hinh nhan ciia phan thir nhét cua cic RLC PDU
dudng xudng va phan thir hai cia cac RLC PDU duong xubng cia RLC2.

1502: UE gui bdo c4o tinh trang RLC thir nhit d&én tram gbc 16n.

UE c6 thé gui riéng 1& bdo céo tinh trang RLC thr nhét twong tng
v6i RLC1 va bdo cdo tinh trang RLC thir nhit tvong tmg v6i RLC2 dén
tram gbc 16n.

1503: Néu béo cao tinh trang RLC tht nhAt nay cho biét c4c RLC
PDU can truyén lai trong phin thtr nhét ciia cac RLC PDU duong xubng,
thi tram gdc 16n truyén lai cdc RLC PDU can truyén lai trong phén thir
nhit cta cac RLC PDU duong xubng nay dén UE. Néu bio céo tinh trang
RLC tht nhét c6 cho biét RLC PDU, vén dugc nhan thanh cong nhu UE
dd bao nhan, thi tram gdc 16n cdp nhét ctra sé giri RLC AM va bién s6
tinh trang tuong Umg, dé tiép tuc giri RLC PDU méi. ‘

Nhu dugc thé hién trén Fig.10 va Fig.14, RLC1 va RLC2 cla tram
gbc 16n c6 thé x4c dinh mét cich riéng 1€, theo cac bao cdo tinh trang
RLC thir nhét trong tmg, xem c4c RLC PDU nao trong phan thir nhat cta
cdc RLC PDU dudng xudng 1 cin duogc truyén lai (retransmission), va
xem cac RLC PDU nao trong phan thir hai cia cac RLC PDU dudng
xuéng 14 can dugc truyén lai boi tram géc nho.

RLC1 va RLC2 cta tram gbc 16n 6 thé truyén lai mdt cach riéng ré,

-78-



24327

dén UE, cac RLC PDU cn truyén lai trong céc phan thir nhit cua cac
RLC PDU duong xudng tuong tmg véi RLC1 va RLC2.

1504: Néu béo c4o tinh trang RLC thir nhét cho biét cac RLC PDU
can truyén lai trong phan thtr hai cia céc RLC PDU duong xudng, thi
tram gbc 16n giri béo céo tinh trang RLC thir nhat hoic thong bo truyén
lai ¢én tram gbc nho.

Tram gbc 16n c6 thé gii bao cdo tinh trang RLC thir nhit dén tram
gbc nhé qua giao dién X2 hodc qua két ndi truc tiép.

Tram gdc 16n ciing c6 thé tao ra thong bao truyén lai theo bdo cdo
tinh trang RLC thr nhét, trong d6, thong bao truyén lai nay c6 thé cho
biét cac RLC PDU cén truyén lai trong phan tht hai ciia cdc RLC PDU
dudng xudng.

1505: Tram gbc nho truyén lai, theo béo cdo tinh trang RLC thir nhat
hozic thong bao truyén lai, cdc RLC PDU cén truyén lai trong phan thir
hai ctia cdc RLC PDU duong xubng dén UE.

Nhu dugc thé hién trén Fig.10 va Fig.14, RLCI1 va RLC2 cua tram
gbc nho c6 thé x4c dinh mot cach riéng 1€, theo cac bao cdo tinh trang
RLC thtr nhét trong tmg, xem cac RLC PDU nao trong cac phan thir hai
ctia cdc RLC PDU duodng xubng tuong tmg véi RLC1 va RLC2 13 cin
dugc truyén lai. RLC1 va RLC2 cla tram gbc nhé c6 thé truyén lai mot
cach riéng &, dén UE, cac RLC PDU cin truyén lai trong c4c phén thu
hai ctia cac RLC PDU duong xudng twong tng véi RLC1 va RLC2.

Pbi vé6i cac RLC PDU cén truyén lai trong phdn ther hai cta cac
RLC PDU duong xudng, néu s 1an truyén lai ciia tram gdc nho da dat t6i
sb 1an dinh trude nhung chua dat s6 1an truyén lai tdi da, thi tram géc nho
c6 thé thong bio cho tram gbc 16n v viéc truyén lai. Tram géc nhé c6 thé
giri, dén tram gdc 16n, phan tht hai ctia cdc RLC PDU duong xudng can
truyén lai, hodc tram gbc 16n luu, vao bd dém truyén lai, ban du phong

d6i véi mdi RLC PDU trong phin thir hai ctia cdc RLC PDU dudng
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xudng duoc phan phéi dén tram gbc nho, va tram gdc nhod thong bao
thing cho tram gdc 16n biét v& cac SN cua cic RLC PDU can truyén lai
trong phan thtr hai cia cdc RLC PDU duong xudng nay.

Theo cach khéc, khi tram géc 16n nhén dugc bao céo tinh trang RLC
tht nhét cta UE, thi tram géc 16n c6 thé thuc hién viée truyén lai trong
truong hop xac dinh dwoc ring tram gbc nhd cin phai thuc hién viée
truyén lai va s 1an truyén lai tai tram gbc nhé d3 dat t6i sb 1an dinh trudc
nhung chua dat t&i s6 1an truyén lai ti da. Trong truong hop nay, tram
gbc 16n c6 thé 1énh cho tram gbc nho truyén céc RLC PDU cén truyén lai
co lién quan nguoc trd lai tram géc 16n, hodc tram géc 16n Iuu, vao bo
dém truyén lai, ban du phong déi véi mdi RLC PDU trong phin th hai
clia cac RLC PDU duong xudng dugc phan phdi dén tram gbc nho; trong
truomg hop ma tram gbe 16n quyét dinh chinh né thuc hién viéc truyén lai,
thi tram gdc 16n s& thay dbi, trong bao cdo tinh trang RLC thi nhat g
dén tram gdc nho, tinh trang cia RLC PDU tuong tng cin truyén lai
thanh tinh trang bdo nhan (ACKnowledge - ACK).

Can hiéu r&ng s6 tudn tu cta cac quy trinh néu trén khéng chi thi
trinh fu thuc hién. Trinh tu thuc hién cia cic quy trinh nay can duoc xac
dinh theo cdc chtc ning va logic bén trong ctia chiing, chir khong ciu
thanh bat ki giéi han nao déi véi quy trinh thyuc hién phuong an nay cua
sang ché. Vi duy, budc 1503 c6 thé duoc thyc hién song song voi budc
1504 dén budc 1505, hodc bude 1504 va budc 1505 c6 thé duoc thuc
hién trudce khi bude 1503 dugce thuc hién.

Nhu dugc thé hién trén Fig.15, UE c6 thé gui béo cao tinh trang
RLC thtr nhat dén tram gbc 16n. Ngoai ra, UE cling c6 thé giri bao cdo
 tinh trang RLC thit nhit d&én tram gdc nhé. Phdn mé ta sau day s& duoc
cung cp dua vao Fig.16.

Fig.16 12 hinh thé hién luu d6 ciia quy trinh truyén lai dit liéu duong

xuong theo mt phuong an cuia sang che.
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Dua vao Fig.16, quy trinh truyén lai cta cac RLC PDU dudng xubng
trong ché 46 RLC AM trén Fig.14 s& duoc md ta chi tiét.

1601: UE tao ra bdo céo tinh trang RLC thir nhét theo c4c tinh hinh
nhan cia phin thtr nhét cia cac RLC PDU dudng xudng va phan thi hai
ctia cac RLC PDU dudng xudng.

Cén luu y ring, UE c6 thé tao ra béo cdo tinh trang RLC thir nhat
tuong tmg véi RLC1 theo c4c tinh hinh nhén ctia phan thir nhét cta cac
RLC PDU duong xubng va phin tht hai cia cac RLC PDU dudng xudng
cua RLC1, va c6 thé tao ra bdo cdo tinh trang RLC tha nhét tuong Ung
véi RLC2 theo cac tinh hinh nhén cta phan thir nhét cua cac RLC PDU
duong xudng va phan thir hai cia cac RLC PDU duong xubng ciia RLC2.

1602: UE gtri bao c4o tinh trang RLC thir nht dn tram gdc nho.

Néu SCell c6 tai nguyén dudng Ién, thi UE c6 thd guri bdo cdo tinh
trang RLC tht nhat dén tram géc nho.

1603: Néu bao céo tinh trang RLC thtr nhét cho biét cac RLC PDU
can truyén lai trong phin tht hai cia cac RLC PDU duong xudng, thi
tram ’géc nho truyén lai cdc RLC PDU can truyén lai trong phén tht hai
ctia cidc RLC PDU dudng xubng nay dén UE.

Nhu dugc thé hién trén Fig.10 va Fig.14, RLC1 va RLC2 cla tram
gbc nho c6 thé x4c dinh mot cach riéng 1€, theo cac bdo cdo tinh trang
RLC thtr nhét trong tmg, xem cac RLC PDU nao trong cac phan thir hai
clia cdc RLC PDU dudng xubng tuong tng véi RLC1 va RLC2 13 cin
duoc truyén lai. RLC1 va RLC2 cua tram géc nhé c6 thé truyén lai mot
cach riéng 1&, &én UE, cac RLC PDU cin truyén lai trong cac phan thi
hai ctia cac RLC PDU duong xudng twong tmg véi RLC1 va RLC2.

1604: Tram gdc nhé giri bao cdo tinh trang RLC thir nhit dén tram
gbc 16m.

1605: Tram gbc 16n truyén lai, theo bio cdo tinh trang RLC thir nhAt
nay, cic RLC PDU cén truyén lai trong phdn tht nhét ctia cdc RLC PDU
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dudng xudng dén UE.

Néu béo cdo tinh trang RLC thir nh4t nay cho biét cac RLC PDU can
truyén lai trong phan thir nhét cua cac RLC PDU dudng xubng, thi tram
gbc 16n truyén lai cac RLC PDU can truyén lai trong phan thtr nhit cta
cac RLC PDU duong xudng nay dén UE.

Néu bao céo tinh trang RLC thtr nhét c6 cho biét RLC PDU, vén
dugc nhan thanh cong nhu UE d3 bao nhén, thi tram géc 160 ¢6 thé dugc
1am cho cp nhat cira s6 giri RLC AM va bién sb tinh trang tuong g, dé
tiép tuc giri RLC PDU méi.

Nhu dugc thé hién trén Fig.10 va Fig.14, RLC1 va RLC2 cia tram
gbc 16n c6 thé x4c dinh mot cach riéng 1€, theo cac bdo cdo tinh trang
RLC thir nhit twong tmg, xem cac RLC PDU nao trong cac phan thir nht
ctia cac RLC PDU duong xudng tuong tng v6i RLC1 va RLC2 14 can
duoc truyén lai. RLC1 va RLC2 cua tram gbc 16m co thé truyén lai mot
cach riéng 18, dén UE, cac RLC PDU can truyén lai trong céc phan thir
nhit ctia cac RLC PDU dudng xudng tuong tmg véi RLC1 va RLC2. Péi ’
v6i cac RLC PDU cén truyén lai trong phan thir hai ciia cdc RLC PDU
duong xudng, néu sé 14n truyén lai cia tram gbc nhé di dat téi s6 l1an
dinh trudc nhung chua dat s6 1an truyén lai téi da, thi qua trinh x@ 1y ¢6
thé dugc thuc hién theo phuong phép dugc mo ta trén Fig.15. D& tranh sy
trung 13p thi phan mé ta nay khoéng duoc cung cip lai nita.

Duya vao Fig.15 va Fig.16, can hiéu ring UE c6 thé giri riéng & bao
c4o tinh trang RLC thtr nhét twong tmg v6i RLC1 dén tram gbc 16n, va
giri bao c4o tinh trang RLC thir nhét tuong tmg véi RLC2 dén tram gbc
nho; theo cach khéc, UE c6 thé giri riéng 1& bo cdo tinh trang RLC thi
nhét tuong tmg véi RLC1 dn tram géc nhé, va giri bdo céo tinh trang
RLC thtr nhét turong tng véi RLC2 dén tram gbc 16n.

Cén hiéu rang sb tudn tu cia cic quy trinh néu trén khong chi thi

trinh tu thuc hién. Trinh tu thuc hién ciia cic quy trinh nay can dugc xac
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dinh theo cac chitc niang va logic bén trong ctia ching, chtr khong cu
thanh bat ki gi6i han nao dbi véi quy trinh thuc hién phuong an nay cta
sang ché. Vi du, budc 1603 cb thé duge thuc hién song song véi budc
1604 dén budc 1605, hodc budc 1604 va busc 1605 co thé duoc thuc
hién trudc khi bude 1603 duogc thuc hién.

Phan sau day s& mod ta chi tiét quy trinh truyén dit liéu theo hudéng
1én theo phuong 4n nay cia sang ché dua vao ngin xép giao thuc mit
phang ngudi dung trén Fig.10. Fig.17 13 hinh thé hién luu dd quy trinh
ctia phuong phép truyén dir liéu theo mot phuong 4n cia sang ché. Dya
vao Fig.17, quy trinh truyén dir liéu theo huéng 1én & bude 611 trén Fig.6
s& duoc mé ta chi tiét.

1701: UE gin bao cédo tinh trang bd dém (Buffer Status Report -
BSR) dén tram gbc 16n.

Khi tram gbc 16n c6 tai nguyén dudng 1én kha dung, thi UE cé thé
giri BSR dén tram gdc 16n.

Cén luu ¥ ring, & buéce 1701, UE cling c6 thé giri BSR dén tram gbe
nhékhannlgécnhécétéinguyéldubnglénkhédung

Tai TTI nhit dinh, UE c6 thé gii nhidu nhét 12 mot BSR thudc loai
BSR thuong xuyén (regular BSR) hoic BSR dinh ki (periodic BSR). Néu
tai TTI nhét dinh, ca tram gbc 16n 14n tram gbc nhéd déu cip phép duong
1én cho UE, thi UE chi ¢6 thé giri mot BSR thuong xuyén hodc BSR dinh
ki d&n tram gbc 16n hodc tram gbc nhd, chu khong dugc phép gii BSR
thudng xuyén hoic BSR dinh ki dén tram gdc 16n va tram gbc nhé cung
mot luc.

BSR phén 4nh khéi lwgng dit 1iéu kha dung cua tét ca cac kénh logic
trong tirng nhém kénh logic (Logical Channel Group - LCG) cua UE sau
khi MAC PDU duoc tao ra tai TTI nhét dinh, va thuong ti da 1a c6 bén
nhom kénh logic tdn tai. Co hai cach dé xac dinh mac d6 kich thudc bd

dém (buffer size level) ciia mdi LCG trong BSR, bao gdbm BSR va BSR

-83-



24327

mo rdng, trong d6, BSR hodc BSR m¢& rong nay cé thé duoc tao cAu hinh
bing RRC.

C4c dinh dang BSR c6 thé duoc phéin loai thanh BSR dai (long
BSR), BSR ngin (short BSR), hodc BSR cut (truncated BSR). BSR dai
c6 thé bao gébm khdi lugng dit liéu bd dém 13 bdn LCG; kich thude bd
dém (buffer size) trong tmg véi timg nhém kénh logic bao gdm tdng khéi
lugng dit liéu kha dung cua tit ca cac kénh logic trong nhom kénh logic,
bao gébm khéi lugng dir liéu cin giri tai 16p RLC va 16p PDCP.

Céc loai ctia BSR hoic BSR mé rong ¢ thé duge phan loai thanh
BSR thuong xuyén, BSR dinh ki, va BSR dém (padding BSR). Vi du, khi
dit liéu duodng 1én dén kénh logic v6i d6 wu tién cao, thi loai BSR thuong
xuyén dugc kich hoat. Khi bd dém thoi gian ctia BSR dinh ki dém xong,
thi loai BSR dinh ki dugc kich hoat. Khi tai nguyén duong 1én cdp phat
cho UE vén c6 bit dém (padding bit) sau khi chira MAC SDU, thi bit dém
ndy c6 thé mang BSR dém. D6 uu tién ciia BSR thudng xuyén va d§ wu
tién cua BSR dinh ki 1a cao hon dd vu tién cia BSR dém.

1702: Tram gbc 16n cip phat tai nguyén duong 1én cho UE theo
BSR.

Tram gbéc 16n c6 thé quyét dinh, theo chinh sach chia DRB v cu
hinh théng s6 QoS vén di duogc xac dinh hodc dugc thuong lugng trude,
khéi luong dit liéu cin chia. Tai nguyén dudng 1én dugc cip phat cho UE
theo khdi luong dir lidu duogc phan phdi cho tram gdc hién téi, didu
kién v tuyén, hoic thong s QoS, v.v..

1703: Tram gbc 16n giri théng tin cip phép dudng 1é€n (UpLink grant
- UL grant) th nhét dén UE, trong d6, thong tin cip phép duong 1én thir
nhit nay cho biét tai nguyén dudng 1én duge tram gbe 16n cip phat cho
UE.

Sau khi cp phét tai nguyén dudng 1én cho UE, tram gbc 16n giri

thong tin cép phép dudng 1én thir nhit dén UE trén kénh didu khién
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duong xubng vat Iy (Physical Downlink Control CHannel - PDCCH).

1704: Tram gc 16n giri BSR dén tram gbc nho.

Tram gbc 16n c¢6 thé chuyén tiép BSR nay dén tram gbc nhod qua
giao dién X2 hodc qua két ndi truc tiép.

Ngoai ra, tram gbc 16n ciing cé thé cai tao khéi luong dir liéu bo
dém cta nhom kénh logic tuong tmg trong BSR theo khdi luong dit liéu
can duoc phan phbi dén tram gbc nhd, va giri BSR d3 duoc cai tao dén
tram gdc nhé. Tram gbc 16n c6 thé cho biét, trong thong bao tai giao dién
X2, xem BSR duoc g 12 BSR gbc hay BSR d3 duoc cai tao, hodc
thuong luong truéc xem nén giri BSR gbc hay BSR d3 duoc cai tao.

1705: Tram gbc nhoé cip phat tai nguyén duong lén cho UE theo
BSR.

Néu BSR ma tram géc nho nhan duogc 1a BSR géc, thi khéi lugng dit
liéu cin dugc phan phéi dén tram gdc nhé c6 thé duge x4c dinh theo
chinh s4ch chia DRB va c4u hinh théng sb QoS vén di duoc xac dinh
hodc dugc thuong luong trudce, va khdi lugng dir liéu bd dém cia nhém
kénh logic twong g trong BSR gbc c6 thé dugc cai tao. |

Néu BSR ma tram géc nho nhéan dugc la BSR da dugc cai tao, thi
khéi lugng dit liéu bd dém trong nhom kénh logic tuong ing trong BSR
da dugc cai tao ndy c6 thé dugc sir dung truc tiép, va tai nguyén duong
1én c6 thé dugc cip phét cho UE theo khéi luong dit lidu by dém, didu
kién vo tuyén, thong s6 QoS, v.v..

1706: Tram géc nho giri thong tin cp phép dudng 1én thit hai dén
UE, trong d6, thong tin cip phép dudng 1én thi hai nay cho biét tai
nguyén duong 1én ma tram gdc nhé cip phat cho UE.

Tram gbc nhé c6 thé giri théng tin cip phép dudng 1én thir hai dén
UE trén PDCCH.

1707: UE x4c dinh, theo thong tin cdp phép dudng 1én thir nhit va

thong tin cap phép dudng 1én thir hai, khdi luong dir liéu can gii cia mdi
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kénh logic.

UE c6 thé x4c dinh, dya trén quy trinh xr ly d¢ uu tién kénh logic va
theo thong tin cip phép dudng 1én thir nhit va thong tin cip phép dudng
1én thir hai, khdi lugng dir lidu dé guri, trén phép cap duong 1én cia PCell
va/hoic SCell, cia mdi kénh logic. MAC chi thi kich thuéc RLC PDU
duong 1én cho RLC1 va/hodc RLC2. Lép MAC c¢6 thé cho 16p RLC bidt
téng kich thuéc ctia mdt hodc nhiéu RLC PDU dudng lén can duoc tao
ra.

1708: UE tao ra cac RLC PDU duong 1én.

Sau khi thuc hién cac hoat dong xir 1y, chéng han phan doan, ndi
doan, va bd sung théng tin mao dau, ching han RLC SN, d6i v6i RLC
SDU duong 1én theo kich thuéc RLC PDU dudng 1én ma 16p MAC chi
thi, thi 1é6p MAC ctia UE c6 thé tao ra cac RLC PDU duong lén. RLC1 va
RLC2 tao ra cac RLC PDU duong 1én khac nhau mot cach riéng ré. Tai
TTI nhét dinh, thi mdi trong s6 RLC1 va RLC2 c6 thé tao ra mét hoic
nhiéu RLC PDU dudng 1én khac nhau, va cling ¢6 thé 13 chi ¢6 RLCI
hodc RLC2 tao ra cac RLC PDU duong 1én.

1709: UE g, trén PCell, phin thtr nhét cia cdc RLC PDU dudng
1én trong cac RLC PDU duong 1én dén tram gbe 16n.

RLCI va RLC2 cua UE c6 thé chuyén ciac RLC PDU dudng lén,
von duoc tao ra theo chi thi cia MAC, dén MAC, va cac RLC PDU
dudng 1én nay dugc dung nhu MAC SDU dudng 1én.

MAC tao ra MAC PDU dudng 1én, hay duoc goi 1a TB, sau khi ghép
kénh MAC SDU dudng 1én ndy véi MAC SDU dudng 1én ctia kénh logic
hién tai va/hodc kénh logic khac. Cac RLC PDU trong RLC1 va RLC2 c6
thé duoc ghép kénh trong cing mot TB. TB ma MAC tao ra dbi véi
HARQI dugc chuyén dén PHY1, va PHY1 giti, trén kénh dung chung
duong 1én vat 1y (Physical Uplink Shared CHannel - PUSCH) cua PCell,

TB nay dén tram gdc 16n.
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1710: UE gtri, trén SCell, phan thit hai ctia cac RLC PDU dudng 1én
trong cac RLC PDU duong 1én d&n tram géc nho.

TB ma MAC cua UE tao ra d6i v6i HARQ2 duoc chuyén dén PHY?2,
va PHY2 gui, trén PUSCH ctia SCell, TB nay dén tram gdc nh.

1711: Tram gdc nhé giri phén thi hai ciia cac RLC PDU dudng 1én
dén tram gbc 16n.

Sau khi xir Iy dir liéu, von nhan duogc trén PUSCH cua SCell, tai
PHY2 va MAC2, thi tram gbc nho chuyén cac MAC SDU, cu thé 13 cac
RLC PDU, d¢én RLC1 va RLC2, va luu trit cac RLC PDU nay vao cac bd
dém nhén tuong Gng véi RLC1 va RLC2. Trong ché d6 RLC AM, tram
gbc nhé khong can duy tri cira s6 nhan RLC AM hay thuc hién chirc ning
sap xép lai (re-ordering).

Tram gbc nho c6 thé giri phan tht hai cta c4c RLC PDU dudng lén
dén tram gbc 16n nho st dung giao dién X2 hoic két nbi truc tiép.

Tram gbc 16n nhan cac RLC PDU tur tram gdc nho va luu gilt cac
RLC PDU nay vao cac by dém nhén tuong tmg v4i RLCI va RLC2.

1712: Tram gbc 16n nhan phan thir nhét cia céc RLC PDU dudng
1én va phan thir hai ctia cac RLC PDU dudng 1én, va ghép lai phan tha
nhit ciia cac RLC PDU dudng 1én véi phan thir hai cia cac RLC PDU
dudng 1é€n nay.

Sau khi xur ly dir liéu, von nhan dugc tir UE trén PUSCH cua PCell,
tai PHY1 va MACI, thi tram gdc 16n chuyén cac MAC SDU, cu thé 13
phén th& nhat cia cac RLC PDU dudng 1én, dén RLC1 va RLC2, va luu
gir phan thi nhét cta ciac RLC PDU dudng 1én nay vao cac bd dém nhan
tuong ung véi RLC1 va RLC2.

Tram gdc 16n cling c6 thé luu gitr phan thir hai ciia cac RLC PDU
duong 1én, vbn nhan duogc tir tram géc nho, vao cac by dém nhén tuong
ung véi RLCI va RLC2.

Tram gbc 16n c6 thé ghép lai phan thtr nhit cua cac RLC PDU
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duong 1én véi phan thir hai cia céc RLC PDU duong 1én theo cac tinh
hinh nhan tdng hop trong cic bd dém nhan tuong ung véi RLC1 va RLC2,
va phéan phdi phan thir nhit cia cac RLC PDU dudng 1én va phan thi hai
ctia cdc RLC PDU dudng 1én nay dén 16p PDCP theo thir tu ting dan cua
cac RLC SN. RLC1 va RLC2 c6 thé thuc hién quy trinh nhian RLC PDU
tuong mg tuy theo viéc ché d6 RLC 13 RLC UM hay RLC AM (mbi thuc
thé RLC déu & mét trong sé hai ché d6 RLC ndy), va chuyén cac RLC
PDU dudng 1én, vén dugc nhan thanh cong, dén 16p PDCP theo thtr tu
tang dan cta cac RLC SN.

Cén luu ¥ rang, theo quy trinh néu trén, néu UE giri BSR dén tram
gbc nhd, thi tram gbc nhé c6 thé chuyén tiép BSR nhén dugc dén tram
gbc 16n.

Ngoai ra, béi vi mdi trong sé tram gdc 16n va tram gbc nhod déu c6
thé nhan cac BSR ma UE guri va cac BSR ma tram gbc khéc giri, ¢6 tinh
dén do tré cua giao dién X2, nén néu tram gbc 16n hodc tram gbc nho
nhan duogc, lién tiép trong mot khoang thoi gian ngén hoic ddng thoi, cac
BSR dugc gtri theo cac chiéu khéc nhau, thi tram géc 16n va tram géc nhé
c6 thé khé x4c dinh duoc BSR nao 12 BSR méi nhét. Dé giai quyét vin dé
ndy, thi thong tin thoi gian c6 thé duge thém vao cdc BSR ma UE gui, vi
du, thong tin thoi gian ndy c6 thé 12 théng tin nhin thoi gian (time stamp)
hoic thong tin s6 khung hé théng (System Frame Number - SFN) va
thong tin s6 khung con (subframe) ctia PCell hozic SCell.

Ngoai ra, phuong phép dé UE giri cac BSR cling c6 thé 1a: tai TTI
nhét dinh, khi c4c tai nguyén dudng 1én dugc cip phét cho ca PCell ciia
tram gdc 16n 14n SCell cia tram gbc nhé, thi g, bdi UE, cac BSR
thuong xuyén hodc cadc BSR dinh ki trén PCell va SCell ndy cuing mot luc,
chi thi, trong BSR, c& vé viéc cé can chuyén tiép hay khéng, va dit cod
ndy 13 "khong cin chuyén tiép". C4c BSR dugc giri trén PCell va SCell

cung mot lac can phai c6 gia tri mirc d§ kich thude by dém giong nhau
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d6i véi cung mot LCG. Trong trudng hop ma mdi trong sd tram gbc 16n
va tram gdc nhé déu cung cap nhidu CC va khi céc tai nguyén dudng 1én
dugc clp phét cho cac CC ndy ctia tram gbc 16n va tram gdc nhé tai TTI
nhit dinh, thi UE chi duoc phép gt mot BSR thuong xuyén hoic BSR
dinh ki trén céc tai nguyén dudng 1én cia tit ca cac CC cla tram gbc 16m,
va chi duogc phép giri mdt BSR thudng xuyén hodc BSR dinh ki trén céac
tai nguyén dudng 1én cua tit ca cac CC cta tram gbc nhd.

Trong quy trinh truyén ctia phan thr nhét cta cac RLC PDU duong
1én va phan thir hai ctia cac RLC PDU duong 1én, do tinh trang truyén
thong, thi viéc truyén lai c6 thé 13 can thiét. Phin sau day s& mo ta chi tiét
quy trinh truyén lai dit liéu dya vao Fig.18 va Fig.19.

Fig.18 12 hinh thé hién luu d6 ctia quy trinh truyén lai dit liéu duong
1én theo mdt phuong 4n cla sang ché. Dua vao Fig.18, quy trinh truyén
lai ctia cac RLC PDU duong 1én trong ché d6 RLC AM trén Fig.17 s&
duoc mo ta chi tiét. ‘

1801: Tram gbc 16n nhan phan thtr nhit cua cac RLC PDU dudng
1én va phan thir hai cia cac RLC PDU dudng 1€n, va tao ra bao céo tinh
trang RLC th{r hai theo céc tinh hinh nhan ctia phan thi nhét cua cac RLC
PDU dudng 1én va phan thit hai cia cdc RLC PDU dudng 1€n nay.

1802: Tram gbc 16n giri bao c4o tinh trang RLC tht hai dén UE.

1803: UE x4c dinh nhém truyén lai duong lén theo bdo cdo tinh
trang RLC th{t hai, trong d6, nhém truyén lai dudng 1én ndy bao gbm céc
RLC PDU can truyén lai trong phan thtr nhit ctia c4c RLC PDU dudng
1én va/hoidc cac RLC PDU can truyén lai trong phin thi hai cta cdc RLC
PDU duong 1én.

Theo bédo cdo tinh trang RLC thir hai, khi bao céo tinh trang RLC
thir hai nay cho biét RLC PDU, vén dugc nhén thanh coéng nhu tram gbc
16n d4 béo nhan, thi UE c6 thé cap nhat cira sb giri RLC AM va bién sé
tinh trang twong tng, dé tiép tuc giri RLC PDU mdi.
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UE c6 thé chia nhém truyén lai dudng 1én thanh nhém con truyén lai
dudng 1én thir nhat va nhém con truyén lai dudng lén thi hai theo thong
tin cAp phép duong lén thir nhit cia PCell va/hoic théng tin cap phép
dudng 1én thi hai ctia SCell, va quyét dinh truyén lai nhém con truyén lai
duong 1én thir nhit dén tram gbe 16n va truyén lai nhém con truyén lai
duodng 1én thir hai dén tram gdc nho.

1804: UE truyén lai cac RLC PDU trong nhém con truyén lai dudong
1én thir nhét dén tram gdc 1m. |

1805: UE trﬁyén lai ca&c RLC PDU trong nhém con truyén lai dudng
1én thr hai dén tram gbc nho.

Fig.19 12 hinh thé hién luu d6 ctia quy trinh truy@n lai dit lidu duong
1én theo mdt phuong 4n cta sang ché. Dua vao Fig.19, quy trinh truyén
lai ctia cac RLC PDU duong 1én trong ché ¢ RLC AM trén Fig.17 s&
duoc md ta chi tiét.

Budce 1901 dén bude 1903 trén Fig.19 1a twong tu nhu budc 1801
dén budc 1803 trén Fig.18 nén khéng dugc md ta lai dé tranh su tring
1ap.

1904: UE guri cac RLC PDU trong nhém truyén lai duong 1én dén
Uanlgéclén.

UE c6 thé quyét dinh, theo thong tin cép phép dudng 1én thu nhit
clia PCell va/hosc thong tin cip phép dudng 1én thir hai cta SCell, truyén
lai, dén tram géc 16n, tat ca cac RLC PDU duodng lén can truyén lai.

Fig.20 12 hinh thé hién luu d6 cta quy trinh truyén lai dit liéu duong
1én theo mdt phuong 4n ctia sang ché. Dua vao Fig.20, quy trinh truyén
lai cia cac RLC PDU dudng 1én trong ché d6 RLC AM trén Fig.17 s&
dugc md ta chi tiét.

Bude 2001 dén bude 2003 trén Fig.20 1a tuong tu nhu budc 1801
dén budc 1803 trén Fig.18 nén khéng dugc mb ta lai dé tranh sy tring

-

13p.
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2004: UE gui cdc RLC PDU trong nhém truyén lai dudong 1én dén
tram gbc nho.

UE c6 thé quyét dinh, theo thdng tin cip phép dudng 1én thar nhit
ctia PCell vi/hozc thong tin cAp phép duong 1én thit hai cua SCell, truyén
lai, dén tram gdc nho, tit ca cac RLC PDU dudng 1én can truyén lai nay.

2005: Tram gbc nhé giri cac RLC PDU nay trong nhém truyén lai
dudng 1én dén tram gbc 16mn.

Tram gdc nhé c6 thé giri, dén tram gbc 16n va qua giao dién X2 hoic
qua két néi tryc tiép, cac RLC PDU duong 1én can truyén lai ndy.

Fig.21 12 hinh thé hién lwu db ctia quy trinh thiét 14p lai két ndi RRC
theo mot phuong 4n clia sang ché.

Trén Fig.21, tram gbc thtr nhét c¢6 thé 1a mot trong s tram gbc 16n
va tram gbc nho, va tram gdc thir hai c6 thé 13 tram gbc con lai.

2101: UE gui théng bao yéu cau thiét 14p lai két ndi RRC dén tram
gbc 16n.

Trong trudng hop ma hoat dong truyén lai RLC PDU duoc thyuc hién
t6i sb 14n tdi da, hodc PCell RLM xAc dinh dugc r:‘?lng da xay ra su ¢b lién
két v6 tuyén (Radio Link Failure - RLF), hodc quy trinh truy cép ngau
nhién trén PCell d4 thit bai, hoic thao tic cAu hinh lai két ndi RRC da
tht bai, hoic thao tac kiém tra tinh toan ven d3 that bai, hodc hoat dong
chuyén vung da thét bai, v.v., thi UE c6 thé thuc hién hoat dong chon té
bao, va van chon PCell nay khi diéu kién vo tuyén ctia no tdt. Trong
truong hop ndy, UE gt thong bao yéu cau thiét 1ap lai két ndi RRC dén
tram goc 16n, va khéi tao quy trinh thiét 1ap lai két ndi RRC, bao gdm
buéce treo (suspend) tit ca cac RB ngoai trr SRBO, dat lai MAC, béng
céch sir dung ciu hinh kénh vt 1y mac dinh, st dung ciu hinh chinh mic
dinh cua 16p MAC (MAC main configuration), v.v.. Khac véi giai phap
da biét, trong lic thiét 14p lai két ndi RRC, thi SCell ma tram gbc nhé

cung cAp c6 thé khong duoc giai phong.
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2102: Tram gbc 16n giri théng bao nhic thiét 1ap lai dén tram gbc
nho.

Thong bao nhic thiét 14p lai ndy c6 thé bao gdm thong sb lién quan
DRB, va c6 thé 1énh cho tram gbc nhé treo DRB duoc chia.

2103: Theo théng bao nhéc thiét 1ap lai ndy, tram gbc nhd treo DRB
duoc chia, va cu hinh lai thong s6 lién quan DRB.

2104: Tram gbc 16n gii théng bio thiét 1ap lai két ndi RRC
(RRCConnectionReestablishment) déh UE.

2105: Theo thong bao thiét 1ap lai két ndi RRC nay, UE thiét 14p lai
thuc thé PDCP va thyc thé RLC cia SRB1, thuc hién quy trinh cAu hinh
tai nguyén vo tuyén, phuc hdi SRBI1, v.v..

2106: UE gii thong bao hoan tit thiét 14p lai két ndi RRC
(RRCConnectionReestablishmentComplete) dén tram gbc 16n.

2107: Tram gdc 16n giri théng bao hoan tAt thiét 1ap lai két ndi RRC
dén tram gbc nho.

Cén hiéu ring sb tudn tu cta cac quy trinh néu trén khong chi thi
trinh tu thyc hién. Trinh tu thuc hién cia cac quy trinh nay can dugc xac
dinh theo cac chic ning va logic bén trong cta ching, chir khéng cu
thanh bat ki giéi han nao déi véi quy trinh thuc hién phuong an nay cta
sang ché. Vi duy, budc 2102 c6 thé dugc thuc hién song song vdi budc
2103 dén budc 2104, hodc budc 2103 va bude 2104 c6 thé duoc thuc
hién trudce khi bude 2102 dugce thuc hién.

Fig.22 13 hinh thé hién so d6 khdi ctia tram gdc theo mot phuong 4n
clia sang ché. Tram gdc 2200 trén Fig.22 13 tram gbc thir nhét néu trén.
Tram gbc 2200 bao gdm khéi tao 2201 va khéi giri 2202.

Khdi tao 2201 tao ra caic RLC PDU. Khéi gii 2202 guri phin tht
nhét ciia cac RLC PDU duong xudng trong cac RLC PDU duong xudng
dén UE, va gtri phan thir hai cta cac RLC PDU duong xubng trong cac
RLC PDU duong xubng dén tram gbc thir hai, dé tram gbc thir hai gui

-92-



24327

phén thir hai cta cdc RLC PDU duong xudng nay dén UE.

Theo phuong 4n nay ctia sang ché, phan tht nhét ciia cac RLC PDU
duong xudng trong cdac RLC PDU duong xubng dugc giri dén UE, phan
thtr hai ctia cac RLC PDU duong xudng trong cac RLC PDU dudng
xubng dugc giri dén tram gbc tht hai, va tram gbc thir hai giri phan thir
hai ndy ctia cdc RLC PDU dudng xudng dén UE, nén hai tram gdc nay c6
thé clng nhau g&i dit liéu dén UE, nho d6 cai thién tdc d6 dinh va thong
luong cia UE.

Phén mé t& cac hoat dong va cac chirc nidng khac clia tram géc 2200
c6 thé duogc tim thiy & phin mo ta céc quy trinh bao gém tram gbc thir
nhét trong cac phuong 4n vé phuong phap trén cac hinh vé& tir Fig.2a dén
Fig.21 trén day, va dé tranh su tring lép; thi nhitng phan mé ta nay khong
duoc cung cép lai nira.

Mot cach tuy chon, theo phuong an khac, tram gbc 2200 c6 thé con
bao gdm khéi nhan thi nhat 2203.

Khdi nhan thi nhit 2203 nay c6 thé nhan, tir UE, phin tht nhit cta
cac RLC PDU duong 1én trong cdc RLC PDU dudng 1én ma UE tao ra,
va nhén, tir tram gdc tht hai, phan thir hai ciia cac RLC PDU dudng 1én
trong cac RLC PDU dudng 1én, trong d6, phan thir hai ciia cic RLC PDU
duong 1én dugc tram gbc thr hai nhén tir UE.

M0t cach tuy chon, theo phuong 4n khéc, tram gbc 2200 c6 thé con
bao gdm khdi nhan thir hai 2204. Khdi nhan tht hai 2204 ¢6 thé nhan bao
c4o tinh trang RLC thir nhat tir UE. Néu béo c4o tinh trang RLC thir nhét
nay cho biét cac RLC PDU cin truyén lai trong phdn thtr nhit cia cac
RLC PDU dudng xudng, thi khéi giri 2202 c6 thé truyén lai cac RLC
PDU cén truyén lai frong phan thtr nhét cta cac RLC PDU dudng xudng
nay d&én UE.

Khéi gtri 2202 c6 thé con chuyén tiép béo céo tinh trang RLC thir
nhit d&n tram gbc thr hai, trong d6, béo cdo tinh trang RLC thir nhit nay
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cho biét cac RLC PDU cin truyén lai trong phan tht hai cta cic RLC
PDU duong xubng, hodc giri thong bao truyén lai dén tram gbc thir hai,
trong d6, théng bao truyén lai nay dugc tram gbc thir nhét tao ra theo béo
céo tinh trang RLC thir nhat, va théng bio truyén lai ndy cho biét cic
RLC PDU can truyén lai trong phan thir hai cta cac RLC PDU duodng
xubng.

Mot cach tuy chon, theo phuong 4n khéc, tram gbc 2200 c6 thé con
bao gdbm khdi nhan thir ba 2205 va khéi x4c dinh thir nhit 2206,

Khéi nhan thir ba 2205 ¢6 thé nhan béo céo tinh trang RLC thi nhit
tir tram gdc thir hai, trong d6, bédo céo tinh trang RLC thir nhét nay duogc
tram gdc thir hai nhén tir UE.

Khoi x4c dinh thi nhét 2206 c6 thé x4c dinh, theo bao c4o tinh trang
RLC thir nhat nay, cac RLC PDU cin truyén lai trong phan thir nhét cta
cac RLC PDU dudng xubng.

Khoi giri 2202 c6 thé con truyén lai cac RLC PDU cén truyén lai
trong phan thir nhét cta cac RLC PDU duong xubng dén UE.

Mot cach tuy chon, theo phuong 4n khéc, tram géc 2200 c6 thé con
bao gém khdi nhan thi tu 2207.

Khéi tao 2201 c6 thé con tao ra bao céo tinh trang RLC thir hai theo
c4c tinh hinh nhan cta phan thi nhit cia cac RLC PDU dudng 1én va
phan thir hai ctia caéc RLC PDU duodng 1én. Khéi giri 2202 c6 thé con gui
béo c4o tinh trang RLC thit hai ¢én UE.

Khoi nhan th tu 2207 c6 thé nhan cac RLC PDU trong nhém truyén
lai dudng 1én dugc xac dinh boi UE theo bdo cdo tinh trang RLC thir hai,
trong d6, nhém truyén lai duong 1én nay bao gdm céc RLC PDU cin
truyén lai trong phin tht nhét cua cac RLC PDU duodng 1€n va/hoac céac
RLC PDU can truyén lai trong phan thir hai cia cac RLC PDU duong

1én.

Mot cach tuy chon, theo phuong 4n khac, khdi nhan thir tu 2207 ¢6
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thé nh4n cidc RLC PDU trong nhém truyén lai duong 1én tir UE; hoic
nhén cac RLC PDU trong nhém con truyén lai dudng 1én thar nhit tir UE,
va nhan cdc RLC PDU trong nhém con truyén lai dudng 1én th hai tir
tram gdc thtr hai, trong d6, cac RLC PDU trong nhém con truyén lai
dudng 1€n thir hai duoc tram géc thir hai nhan tir UE, va nhdm con truyén
lai dudng 1én thir nhat va nhém con truyén lai duong 1én thit hai nay dugc
UE thu duoc béng cach chia nhom truyén lai dudng 1én ra; hodc nhan céc
RLC PDU trong nhém truyén lai duong 1én tir tram gbc thir hai, trong do,
cac RLC PDU trong nhém truyén lai duong 1én ndy duoc tram gbc thu
hai nhan tir UE.

Mot cach tuy chon, theo phuong 4n khéc, khdi gii 2202 ¢6 thé gui,
trén t& bao thir nhit cta tram gbc 2200, phan thir nhét cia cac RLC PDU
dudng xubng dén UE, va gui phan thtr hai cia cac RLC PDU duong
xudng dén tram gbc thi hai, dé tram gbc thir hai gtr, trén té bao thi hai
ctia tram gbc thir hai, phan thi hai ciia cac RLC PDU duong xubng dén
UE, trong d6, viing pht séng ciia té bao thir nhat va cia té bao thr hai
chdng nhau.

Mot cach tuy chon, theo phuong 4n khéc, tram géc 2200 c6 thé con
bao gdm khéi nhan thtr nim 2208.

Khéi gri 2202 c6 thé con giri thong bao yéu cau thir nhit dén tram
gbc tht hai, trong d6, thong bao yéu cau thir nhat ndy dugc dung dé 1énh
cho tram géc thir hai tao ciu hinh t& bio thit hai cho UE.

Khéi nhn thtr nam 2208 c6 thé nhan thong béo dép tmg thir nhét tir
tram gbc thit hai, trong do, théng bao dp tmg thi nhét niy mang thong
tin tai nguyén cta té bao thtr hai, va thong tin tai nguyén cua té bao tht
hai dugc tram gdc thi hai xé4c dinh theo théng b4o yéu cAu thi nhat.

Khéi giri 2202 c6 thé con guri thong béo cAu hinh lai két néi RRC
diéu khién tai nguyén vo tuyén dén UE, trong d6, théng bao c4u hinh lai

két ndi RRC mang thong tin tai nguyén cua té bao thi hai.

-95-



24327

Mot cach tuy chon, theo phuong 4n khic, thong bao yéu ciu thir
nhét c6 thé con dugc str dung dé 1énh cho tram géc thi hai thiét lap DRB
cho UE.

Mot cach tuy chon, theo phuong 4n khéc, tram gbc 2200 c6 thé con
bao gom khéi nhén thir sau 2209 va khéi xac dinh thi hai 2210.

Khdi nhén thir sau 2209 c6 thé nhan thong béo yéu ciu thir hai tir
tram gdc thi hai, trong do, thong béo yéu cu thir hai nay duge ding dé
1énh cho tram géc 2200 tao c4u hinh t& bao thir nhét cho UE.

Khdi xé4c dinh thir hai 2210 ¢6 th8 x4c dinh thong tin tai nguyén cla
té bao th nhét theo théng bao yéu ciu thi hai.

Khoi giri 2201 c6 thé con giri thong bao dép tmg thtr hai dén tram
gbc thir hai, trong do, thong bdo dép umg thir hai nay c6 mang thong tin
tai nguyén cia té bao thir nhat, d& tram gdc thr hai bao cho UE biét vé
thong tin tai nguyén cua té bao thir nhét.

Mot cach tuy chon, theo phuong 4an khéc, tram gbc 2200 c6 thé con
bao gdm khéi thiét 1ap 2211.

Thong bao yéu ciu thir hai c6 thé con dugc dung dé 1énh cho tram
gdc thiét 1ap DRB cho UE, va khéi thiét 1ap 2211 c¢6 thé thiét lap, theo
thong bio yéu cau thir hai ndy, thuc thd PDCP, thyc thé RLC, va kénh
logic tuong tng v4i DRB nay.

Mot cach tuy chon, theo phuong 4n khéc, théng bao yéu ciu thit hai
6 thé con dugc dung dé 1énh cho tram géc 2200 chiu trach nhiém vé viéc
chia dir liéu.

Khéi giri 2202 ¢6 thé con g thong bao yéu ciu chuyén dudng dén
MME theo théng bdo yéu ciu thi hai, 3& MME yéu cau, theo thong bao
yéu ciu chuyén dudong nay, céng phuc vu chuyén duong truyén dir liéu
sang duong dan tir céng phuc vu dén tram gbc 2200.

Mot cach tuy chon, khéi nhan thir nhit dén khdi nhan tha sau néu

trén ¢ thé cung 1a mot khoi nhan hodc 1a cac khoi nhan giong nhau. Vi
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du, c4c hoat dong ctia khdi nhan thtr nhit dén khéi nhan thir sdu co thé
duogc thuc hién bdi b thu.

Fig.23 12 hinh thé hién so dd khéi cua tram gdc theo mot phuong 4n
ctia sang ché. Tram gbc 2300 1a tram gdc thi hai néu trén. Tram gbc 2300
nay bao gdm khéi nhan 2310 va khdi giri 2320.

Khéi nhan 2310 nhan, tir tram gbc thir nhAt, phin tha hai ctia cac
RLC PDU duong xudng trong cdc RLC PDU duong xubng ma tram gbe
thtr nhit tao ra. Khéi giri 2320 giri phén thit hai cia céc RLC PDU dudng
xubng dén UE.

Theo phuong 4n nay ciia sang ché, phan thi hai cia cac RLC PDU
dudng xudng trong cac RLC PDU dudng xubng ma tram gdc thir nhét tao
ra duoc giri dén UE, nho d6 cai thién tdc do dinh va thong luong ctia UE.

Phin md ta cac chuc ning va cac hoat dong khac cuia tram gbc 2300
c6 thé duoc tim thdy & phin md ta cac quy trinh bao gdm tram gbc thi
hai trong cac phuong 4n v& phuong phap trén cac hinh vé tir Fig.2a dén
Fig.21 trén ddy, va dé tranh su tring 13p, thi nhitng phan mé ta nay khong
- duoc cung cip lai nita.

Mot cach tuy chon, theo phuong an khéc, khéi nhan 2310 ¢6 thé con
nhan, tir UE, phén thtr hai cia cac RLC PDU duong lén trong cac RLC
PDU dudng 1én ma UE tao ra. Khéi giri 2320 c6 thé con giri phan tht hai
ctia cac RLC PDU duong 1én dén tram gc thir nhét.

Mot cach tuy chon, theo phuong 4n khéc, tram gbc 2300 c6 thé con
bao gbém khéi x4c dinh thir nhat 2330.

Khéi nhan 2310 c6 thé nhan bio c4o tinh trang RLC th nhat tir tram
gbc thir nhit; khdi xac dinh thir nhat 2330 c6 thé xé4c dinh, theo bo céo
tinh trang RLC thr nhét nay, cac RLC PDU cén truyén lai trong phan tht
hai cta cic RLC PDU dudng xudng; va khéi giri 2320 ¢6 thé con truyén
lai c&c RLC PDU cén truyén lai nay trong phan th hai cia cic RLC
PDU duodng xubng dén UE.
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Theo céach khéc, khdi nhan 2310 c6 thé con nhan thong béo truyén
lai tir tram géc th nhét, va khéi gl 2320 c6 thé con truyén lai, theo
thong béo truyén lai ndy, cac RLC PDU can truyén lai trong phan thir hai
ctia cdc RLC PDU duong xudng dén UE, trong do, thong bao truyén lai
thtr nhit nay cho biét cac RLC PDU can truyén lai trong phan th hai cta
cac RLC PDU dudng xudng.

Mot cach tuy chon, theo phuong an khac, khdi nhan 2310 ¢6 thé con
nhan béo céo tinh trang RLC thir nhét tir UE. Khéi giri 2320 ¢6 thé con
chuyén tiép bao céo tinh trang RLC thtr nhét dén tram gdc tht nhét, dé
néu bo cdo tinh trang RLC thtr nhat cho biét cac RLC PDU cin truyén
lai trong phéan th& nhit cia cdc RLC PDU dudng xudng, thi tram gbc thir
nhét c6 thé truyén lai cac RLC PDU cin truyén lai trong phan thtr nhAt
cla cdc RLC PDU dudng xudng nay dén UE. Néu béo céo tinh trang
RLC thtr nhét cho biét cac RLC PDU can truyén lai trong phin thir hai
cta cac RLC PDU duong xudng, thi khéi giri 2320 ¢6 thé con truyén lai
cac RLC PDU can truyén lai trong phan thi hai cta cac RLC PDU duong
xubng nay dén UE.

Mot céach tuy chon, theo phuong 4n khac, khdi nhéan 2310 ¢ thé con
nhan cidc RLC PDU trong nhém truyén lai dudng 1én tir UE, va khéi g
2320 c6 thé con giri cac RLC PDU trong nhém truyén lai dudng 1én nay
dén tram gébc thir nhét, trong do, nh(’)ﬁl truyén lai dudng 1én nay bao gdm
cac RLC PDU can truyén lai trong phin tht nhit cia cac RLC PDU
dudng 1én va/hodc cac RLC PDU can truyén lai trong phin thi hai cia
cac RLC PDU duodng 1én.

Theo cach khéc, khéi nhan 2310 c6 thé con nhan cac RLC PDU
trong nhém con truyén lai dudng 18n thi hai tir UE, va khéi gui 2320 co
thé con giri cac RLC PDU trong nhém con truyén lai dudng 1én tht hai
nay dén tram gbc thtr nhét, trong d6, nhém con truyén lai dudng lén thi

hai nay dugc UE thu dugc bing cich chia nhém truyén lai duong 1én ra.
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Mt cach tuy chon, theo phuong 4n khéc, khdi giri 2320 c6 thé gir,
trén té bao thir hai cta tram gbc 2300, phan tht hai cta cac RLC PDU
duong xubng dén UE.

Mot céch tuy chon, theo phuong 4n khéc, tram gdc 2300 c6 thé con
bao gdm khéi x4c dinh thir hai 2340. Khéi nhan 2310 c¢6 thé con nhan
thong bao yéu ciu thir nhét tir tram gbc thtr nhét, trong do, thong bao yéu
cau thir nhét nay dugc ding dé 1énh cho tram gbc tao chu hinh té bao tha
hai cho UE.

Khéi xac dinh thir hai 2340 c6 thé xac dinh théng tin tai nguyén cua
té bao thir hai theo thong béo yéu cAu thir nhit nay.

Khéi giri 2320 ¢ thé con gui thong bdo dap ung thir nhat dén tram
gbc th nhét, trong do, thong bo d4p tmg thir nhat ndy c6 mang thong tin
tai nguyén ctia té bao thir hai, dé tram gbc thir nhit béo cho UE biét v&
thong tin tai nguyén cua té bao thir hai.

Mot cach tuy chon, theo phuong 4n khéc, tram gdc 2300 c6 thé con
bao gbém khdi thiét 1ap 2350.

Thong béo yéu cau thir nhét c6 thé con duoc dung d 1énh cho tram
gdc 2300 thiét 1ap DRB cho UE. Khéi thiét 1ap 2350 c6 thé thiét lap, theo
thong b4o yéu cau thir nhit, thuc thé RLC va kénh logic ma tuong tng
v6i DRB nay.

Mot cach tuy chon, theo phuong 4n khac, khdi gui 2320 ¢o thé con
guri thong bao yéu ciu thir hai dén tram gbc thir nhét, trong do, thong bao
yéu ciu thir hai ndy dugc ding d& 1énh cho tram géc tht nhit tao cAu hinh
té bao thtr nhét cda né cho UE. Khéi nhan 2310 c6 thé con nhan thong
b4o dap Ung thit hai tir tram gbc thir nhét, trong do, thong bio dap tGng
thtr hai ndy mang thong tin tdi nguyén ctia té bio thir nhét, va thong tin tai
nguyén ciia té bao thtr nhit dugc tram gbc thir nhat x4c dinh theo thong
bao yéu cau thit hai. Khéi giri 2320 c6 thé con giri théng béo cAu hinh lai

két ndi RRC diéu khién tai nguyén vo tuyén d&én UE, trong do, thong bao
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c4u hinh lai két néi RRC mang thong tin tai nguyén cua té bao thi nhét.

Mot cach tuy chon, theo phuong 4n khéc, théng béo yéu cau thi hai
con dugc ding dé 1énh cho tram gbc thtr nhat thiét l1ap DRB cho UE.

Fig.24 13 hinh thé hién so dd khdi cua UE theo mot phuong an cua
sang ché. UE 2400 bao gdm khdi nhan 2410 va khéi tao thir nhat 2420.

Khéi nhan 2410 nhan, tir tram géc thtr nhét, phén thtr nhit cta céac
RLC PDU dudng xudng trong cidc RLC PDU duong xubng ma tram gbc
thtr nhét tao ra, va nhan, tir tram géc thr hai, phﬁn thir hai cua cac RLC
PDU dudng xudng trong cac RLC PDU dudng xudng, trong do, phén thir
hai ctia cac RLC PDU dudng xubng duge tram gbe thir hai nhan tir tram
gbe thir nhat. Khéi tao thir nhit 2420 ghép lai phan thir nhét cua cac RLC
PDU dudng xudng véi phéan thir hai cia cac RLC PDU dudng xudng nay
dé tao ra cac RLC SDU duong xudng.

Theo phuong 4n ndy ctia sang ché, UE nhan, tir tram gbc thir nht,
phan th&r nhdt cia céc RLC PDU duong xudng trong cac RLC PDU
duong xuéng, va nhan, tir tram géc tht hai, phén thtr hai cia cac RLC
PDU dudng xudng ma tram gdc thi hai thu duoc tir tram gbc thir nhét, dé
UE c6 thé truyén dit liéu véi hai tram gbc nay ddng thoi, nhd d6 cai thién
téc d dinh va théng luong cta UE.

Phan m ta cac chic nang va cac hoat dong khac cia UE 2400 c6
thé duoc tim thdy & phan mé ta céc quy trinh bao gébm UE nay trong cac
phuong 4n vé& phuong phép trén cé4c hinh vé tir Fig.2a dén Fig.21 trén day,
va dé tranh su tring 13p, thi nhitg phin mo ta nay khéng dugc cung cip
lai nira.

Mot cach tuy chon, theo phuong 4n khac, UE 2400 c6 thé con bao
gdm khéi gt thir nhdt 2430. Khéi tao tha nhat 2420 c6 thé tao ra céc
RLC PDU dudng 1én. Khéi giri thir nhét 2440 c6 thé giri phan thtr nhét
ctia cdc RLC PDU duong 1én trong cdc RLC PDU duong 1én dén tram
gdc thir nhit, va giri phan tht hai ca cac RLC PDU duong 1én trong cac
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RLC PDU duong 1én dén tram gdc thi hai.

Mot cach tuy chon, theo phuong 4an khac, UE 2400 c6 thé con bao
gdm khéi tao thir hai 2440 va khéi giri thi hai 2450.

Khéi tao thir hai 2440 c6 thé tao ra bao cao tinh trang RLC tha nhét
theo cac tinh hinh nhan cta phin thr nhét cia cic RLC PDU duong
xudng va phan thir hai ciia cac RLC PDU duong xudng, trong d6, béo cdo
tinh trang RLC thtr nhét ndy cho biét cdc RLC PDU can truyén lai trong
phan thtr nhét ctia cic RLC PDU dudng xudng va/hodc cac RLC PDU
can truyén lai trong phan thit hai ctia cac RLC PDU duong xubng.

Khéi giri thir hai 2450 c¢6 thé giri béo cdo tinh trang RLC thtr nhét
dén tram gdc thir nhét hodc tram gde thit hai.

Khéi nhan 2410 c6 thé con nhan cac RLC PDU can truyén lai trong
phan thtr nhit cia cic RLC PDU duong xudng tir tram gbc tha nhét
va/hodc nhan cac RLC PDU can truyén lai trong phan thir hai cta cac
RLC PDU dudng xubng tir tram gdc thir hai.

Mot cach tuy chon, theo phuong 4n khac, UE 2400 c6 thé con bao
gdm khéi x4c dinh 2460 va khéi giri thir ba 2470.

Khéi nhan 2410 c6 thé con nhan bao cdo tinh trang RLC thir hai tir
tram gbc thir nhét.

Khéi xac dinh 2460 c6 thé xac dinh nhém truyén lai duong 1én theo
béo cdo tinh trang RLC thu hai, trong d6, nhém truyén lai dudng 1én nay
bao gém cac RLC PDU cén truyén lai trong phan thir nhét cua cac RLC
PDU duong 1én vd/hogic cac RLC PDU can truyén lai trong phan thr hai
cua cac RLC PDU duong 1én.

Khéi gtri thir ba 2470 c6 thé giri cac RLC PDU trong nhém truyén
lai dudng 1én dén tram gbc thir nhét, hoic gui cac RLC PDU trong nhém
truyén lai dudng 1én dén tram gbc thtr hai, hoic gui cac RLC PDU trong
nhém con truyén lai duong 1én thir nhét d&n tram gdc thir nhat va giri cac

RLC PDU trong nhém con truyén lai dudng 1én tht hai dén tram gbc thir
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hai, trong d6, nhém con truyén lai dudng 1én thir nhét va nhém con truyén
lai dudng 1én thir hai duoc UE thu dugc bang cach chia nhém truyén lai
dudng lén ra.

Mot cach tuy chon, theo phuong an khéc, khdi nhan 2410 c6 thé
nhan phan thir nhét cia cac RLC PDU dudng xudng tir t& bao thir nhit
ctia tram gdc thtr nhit, va nh4n phln thr hai cia cac RLC PDU duong
xudng tir t& bao thir hai ctia tram gdc thi hai, trong do, vung phu séng cia
té bao thir nhét va cia té bao tht hai chong 1én nhau.

Mot cach tuy chon, theo phuong an khéc, khéi nhan 2410 c6 thé con
nhan théng bao ciu hinh lai két ndi RRC diéu khién tai nguyén vo tuyén
tir tram gbc thir nhat, frong d6, théng bao cdu hinh lai két ndi RRC nay
mang thong tin tii nguyén ctia té bao thir hai, va théng tin tai nguyén cia
té bao thit hai nay duoc xéac dinh béi tram gbe thir hai.

Mot cach tuy chon, theo phuong an khac, khdi nhan 2410 ¢6 thé con
nhan théng bao ciu hinh lai két ndi RRC tir tram gbc thir hai, trong do,
thong bao c4u hinh lai két ndi RRC nay mang thong tin tai nguyén cua té
bao thir nhit, va thong tin tai nguyén cia té bao thu nhit ndy duoc xic
dinh béi tram gdc thir nhét.

Mot cach tuy chon, khdi gtri thir nhat d&én khéi giri ther ba néu trén ¢
thé 13 cing mot khéi giri, hodc 13 cac khéi gui gibng nhau. Vi du, cac hoat
dong ctia khéi giri thir nhit dén khéi giri thtr ba ndy ¢ thé duoc thuc hién
bdi bd phat.

Fig.25 13 hinh thé hién so 4 khéi cta tram gbc theo mot phuong an
ctia sang ché. Tram gbc 2500 trén Fig.25 13 tram gbc thir nhit néu trén.
Tram gdc 2500 bao gdm bo xir 1§ 2510 va bd phat 2520.

Bo xir 1y 2510 tao ra cac RLC PDU. Bg phat 2520 giri phan thir nhét
clia cadc RLC PDU duong xudng trong cac RLC PDU dudng xubng dén
UE, va giri phan thi hai ctia cic RLC PDU dudng xudng trong céc RLC

PDU duong xubng dén tram géc thr hai, dé tram gbc tht hai gri phén
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thir hai ctia cdc RLC PDU duong xudng nay dén UE.

Theo phuong 4n ndy ctia sang ché, phan thir nhit cia cac RLC PDU
duong xubng trong cac RLC PDU dudng xubng duge giri dén UE, phén
thtr hai cta cic RLC PDU dudng xubng trong cidc RLC PDU dudng
xudng duoc giri dén tram gdc thir hai, va tram gbc thir hai giri phan thi
hai ndy ctia cac RLC PDU dudng xudng dén UE, nén hai tram gbc nay cb
thé ciing nhau gt dit liéu dén UE, nho d6 cai thién téc do dinh va thong
lugng ctua UE.

Phan mé ta cac hoat dong va céc chiic ning khac ctia tram gbe 2500
c¢6 thé duoc tim thiy & phan mé ta céc quy trinh bao gém tram gdc thu
nhét trong cic phuong 4n vé phuong phép trén céc hinh v& tir Fig.2a dén
Fig.21 trén ddy, va dé tranh su tring 13p, thi nhitng phan mé ta ndy khéng
duogc cung cip lai nita.

Mot cach tuy chon, theo phuong an khac, tram gdc 2500 c6 thé con
bao gbm thiét bi thu 2530.

B6 thu 2530 nay cé thé nhén, tir UE, phdn tht nhét cta cac RLC
PDU duong 1én trong cac RLC PDU dudng 1én ma UE tao ra, va nhan, tir
tram gbc thir hai, phin thtr hai cia cac RLC PDU duong lén trong cac
RLC PDU dudng 1én, trong d6, phan thir hai ctia cdc RLC PDU dudng
1én dugc tram gbc thir hai nhén tir UE.

Mot céch tuy chon, theo phuong an khac, thiét bi thu 2530 c6 thé
nhén béo céo tinh trang RLC thir nhit tir UE. Néu béo cdo tinh trang RLC
thtr nhit ndy cho biét cic RLC PDU can truyén lai trong phin thtr nhét
ctia cac RLC PDU dudng xudng, thi bd phat 2520 c6 thé truyén lai cac
RLC PDU can truyén lai trong phan th& nhét cia cac RLC PDU duong
xudng nay dén UE.

Bo phat 2520 c¢6 thé con chuyén tiép bao céo tinh trang RLC tha
nhit dén tram gbc thr hai, trong d6, bdo céo tinh trang RLC thir nhit nay
cho biét cac RLC PDU cén truyén lai trong phan thi hai cia cac RLC
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PDU duong xubng, hodc giri thong béo truyén lai dén tram géc thi hai,
trong d6, thong bao truyén lai ndy dwoc tram gdc thir nhét tao ra theo béo
c4o tinh trang RLC thtr nhét, va thong bdo truyén lai nay cho biét cac
RLC PDU cin truyén lai trong phan thi hai cta cdc RLC PDU dudng
xubng.

M0t cach tuy chon, theo phuong 4n khac, bo thu 2530 c6 thé nhan
béo c4o tinh trang RLC thir nhét tir tram gdc thir hai, trong do, bao cao
tinh trang RLC th nhét ndy dugc nhan béi tram géc th hai tir UE.

Bo xur 1y 2510 ¢6 thé x4c dinh, theo bdo céo tinh trang RLC thir nhét
ndy, cic RLC PDU cén truyén lai trong phan thi nhét cia cac RLC PDU
duong xubng. ‘

B6 phét 2520 c¢6 thé con truyén lai cdc RLC PDU cin truyén lai
trong phan thir nhét cia cac RLC PDU duong xudng dén UE.

Mot céach tuy chon, theo phuong 4n khac, bd xt 1y 2510 ¢4 thé con
tao ra bdo cao tinh trang RLC thir hai theo cé4c tinh hinh nhén cta phén
thir nhat ciia cac RLC PDU dudng 1én va phén thi hai cua cdc RLC PDU
duong 1én. B phat 2520 c6 thé con giri béo céo tinh trang RLC thir hai
dén UE.

B6 thu 2530 c¢6 thé nhan cac RLC PDU trong nhém truyén lai duong
1én dugc xac dinh béi UE theo bao céo tinh trang RLC thi hai, trong d9,
nhém truyén lai dudng 1én ndy bao gdém cac RLC PDU cén truyén lai
trong phan thi nhét ciia céc RLC PDU duong 1én va/hodc cac RLC PDU
cn truyén lai trong phan thir hai cia cac RLC PDU dudng 1én.

Mot céach tuy chon, theo phuong 4n khéc, b thu 2530 c6 thé nhan
cac RLC PDU trong nhém truyén lai dudng 1én tir UE; hodc nhan cac
RLC PDU trong nhém con truyén lai dudng 1én thtr nhét tir UE, va nhan
cdc RLC PDU trong nhém con truyén lai duong 1én thé hai tir tram gbe
thir hai, trong d6, cac RLC PDU trong nhém con truyén lai dudng 1én thir

hai dugc tram gbc thtr hai nhan tir UE, va nhém con truyén lai dudng lén
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tha nhit va nhém con truyén lai duong 1én th hai nay dugc UE thu duogc
bang cach chia nhém truyén lai duong 1én ra; hodc nhan cac RLC PDU
trong nhém truyén lai dudng 1én tir tram gdc thir hai, trong d6, cdc RLC
PDU trong nhém truyén lai dudng 1én nay dugc tram géc thir hai nhan tir
UE.

M0t cach tuy chon, theo phuong 4n khéac, bd phéat 2520 c6 thé g,
trén té bao thir nhat cua tram géc 2500, phan tht nhit ciia cac RLC PDU
dudng xudng dén UE, va gii phan tht hai cia cic RLC PDU duong
xudng dén tram géc thir hai, d& tram gbc thir hai gur, trén t& bao thi hai
cla tram gdc thir hai, phin thr hai cta c4c RLC PDU duong xubng dén
UE, trong d6, viing phi séng cua té bao thi nhit va cua té bao thi hai
chdng nhau.

Mot cach tuy chon, theo phuong 4n khéc, bo phat 2520 c6 thé con
gt thong bdo yéu cdu thtr nhat dén tram gbc thir hai, trong do, thong bao
yéu cau tht nhét ndy c6 thé duoc dung d& 1énh cho tram gbc thir hai tao
cau hinh té bao th hai cho UE.

B0 thu 2530 ¢6 thé nhéan thng bao dép tmg thir nht tir tram géc thir
hai, trong d6, thong bao dap tmg thir nhat ndy mang thong tin tai nguyén
ctia té bao thir hai, va thong tin tai nguyén cia té bao thir hai duge tram
gdc thir hai x4c dinh theo thong béo yéu ciu thi nhat.

Bo phat 2520 c6 thé con giri théng béo cAu hinh lai két néi RRC
diéu khién tai nguyén vo tuyén dén UE, trong do, thong béo ciu hinh lai
két n6i RRC mang thong tin tai nguyén cua té bao thi hai.

Mot cach tuy chon, theo phuong 4n khéic, thong bao yéu céu thir
nhat c6 thé con duge sir dung d& 1énh cho tram géc thir hai thiét 1ap DRB
cho UE. '

Mot cach tuy chon, theo phuong an khac, bd thu 2530 c6 thé nhan
thong bao yéu ciu th hai tir tram gbc thir hai, trong do, thong bao yéu

cau thir hai nay dugc ding dé 1énh cho tram gc 2500 tao cAu hinh té bao
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thtr nhét cho UE.

Bo xir Iy 2510 c6 thé xé4c dinh thong tin tai nguyén cta té bao thi
nhét theo théng béo yéu cau tht hai.

B6 phét 2520 c6 thé con gt thong bao dap tmg thi hai dén tram gbc
thtr hai, trong d6, thong bao dap tng thir hai ndy c6 mang thong tin tai
nguyén cua té bao thir nht, dé tram gdc thir hai bao cho UE biét vé thong
tin tai nguyén ctia té bao thir nhét.

Mot cach tuy chon, theo phuong 4n khéc, théng bao yéu ciu thir hai
c6 thé con duoc ding dé 1énh cho tram gbc nay thiét 14p DRB cho UE.
Bo xir Iy 2510 c6 thé thiét 1ap, theo thong bao yéu ciu thir hai, thuc thé
PDCP, thuc thé RLC, va kénh logic ma tuong tmg v4i DRB nay.

Mot céach tuy chon, theo phuong 4n khac, théng bao yéu cau thi hai
c6 thé con duogc dung dé 1énh cho tram géc 2200 chiu trach nhiém vé viéc
chia dir liéu.

B phat 2520 ¢ thé con giri théng béo yéu clu chuyén duong dén
MME theo thong bao yéu ciu thir hai, & MME yéu cau, theo théng béo
yéu ciu chuyén dudng nay, cong phuc vu chuyén duong truyén dir liéu
sang dudng dan tir cong phuc vu dén tram gde 2500.

Fig.26 1 hinh thé hién so db khéi cta tram gbc theo mot phuong an
ctia sang ché. Tram gdc 2600 14 tram gbc thr hai néu trén. Tram gbc 2600
ndy bao gom thiét bj thu 2610 va thiét bj phat 2620.

B6 thu 2610 nhan, tir tram gdc thir nhit, phan th hai cia cac RLC
PDU dudng xubng trong cdc RLC PDU duong xudng ma tram géc thir
nhit tao ra. Bo phat 2620 gri phan thir hai cia cac RLC PDU duong
xubng dén UE.

Theo phuong 4n nay cia sang ché, phan thir hai cua cac RLC PDU
dudng xudng trong cac RLC PDU dudng xubng ma tram gdc thir nhit tao
ra dugc gui dén UE, nho d6 cai thién téc d6 dinh va thong lugng ctia UE.

Phan md ta céc chic nang va cac hoat dong khac cua tram géc 2600
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c6 thé duogc tim thiy & phan mé ta cac quy trinh bao gém tram gdc tha
hai trong cac phuong 4n vé phuong phép trén c4c hinh v& tir Fig.2a dén
Fig.21 trén day, va dé tranh sy tring 13p, thi nhitng phan mé ta nay khong
dugc cung cép lai nita.

Mot cach tuy chon, theo phuong 4n khéac, bd thu 2610 c6 thé con
nhan, tir UE, phan thtr hai cta cac RLC PDU dudng 1én trong cac RLC
PDU duong 1én ma UE tao ra. B phét 2620 c6 thé con giri phan thir hai
ctia cac RLC PDU duong 18én dén tram gbe tha nhét.

Mot cach tuy chon, theo phuong 4n khéc, tram gbc 2600 c6 thé con
bao gém bd xur 1y 2630. Bo thu 2610 c6 thé nhan béo c4o tinh trang RLC
 thir nhat tir tram gbc thir nhat; bd xtr 1y 2630 c6 thé x4c dinh, theo bio céo
tinh trang RLC thir nhat nay, cdc RLC PDU cén truyén lai trong phén tht
hai ctia cac RLC PDU duong xudng; va b phat 2620 c6 thé con truyén
lai cac RLC PDU can truyén lai ndy trong phan thir hai cta cdc RLC
PDU duong xubng dén UE.

Theo cach khéc, bd thu 2610 c6 thé con nhan thong bio truyén lai tir
tram goc thr nhét, va bo phat 2620 c6 thé con truyén lai, theo thong bao
truyén lai ndy, cac RLC PDU can truyén lai trong phin tht hai cta cac
RLC PDU duong xubng dén UE, trong d6, thong bao truyén lai thir nhét
nay cho biét cac RLC PDU cén truyén lai trong phén thi hai ctia cac RLC
PDU duodng xubng.

Mot cach tuy chon, theo phuong 4n khac, b thu 2610 ¢6 thé con
nhan béo céo tinh trang RLC thir nhit tir UE. B6 phat 2620 c6 thé con
chuyén tiép bao cdo tinh trang RLC th& nhat dén tram géc thir nhét, dé
néu bao céo tinh trang RLC thir nhat cho biét cac RLC PDU cén truyén
lai trong phin thtr nhit cia cac RLC PDU duong xubng, thi tram gbc thir
nhét truyén lai cdc RLC PDU can truyén lai trong phan thtr nhét cua cac
RLC PDU dudng xudng nay dén UE. Néu b4o céo tinh trang RLC thu
nhét cho biét cac RLC PDU cAn truyén lai trong phan thr hai cia cAc
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RLC PDU dudng xubng, thi by phat 2620 c6 thé con truyén lai cac RLC
PDU cin truyén lai trong phan th hai cia cac RLC PDU duong xudng
nay dén UE.

Mot cach tuy chon, theo phuong 4n khéc, bd thu 2610 cé thé con
nhén cdc RLC PDU trong nhém truyén lai duong 1én tir UE, va bd phat
2620 c6 thé con giri cac RLC PDU trong nhém truyén lai dudng lén nay
dén tram gbc thir nhét, trong d6, nhém truyén lai dudng 1én nay bao gébm
cic RLC PDU can truyén lai trong phan thir nhét cia cac RLC PDU
duong 1én va/hoic cac RLC PDU can tniyén lai trong phan thir hai cta
cac RLC PDU duong 1én.

Theo céch khéc, b thu 2610 c6 thé con nhan cac RLC PDU trong
nhém con truyén lai duong 1én thir hai tir UE, va bd phét 2620 c6 thé con
guri cac RLC PDU trong nhém con truyén lai dudng 1én th hai nay dén
tram gdc thir nhét, trong d6, nhém con truyén lai duong lén thtr hai nay
dugc UE thu dugc bang cach chia nhém truyén lai dudng 1én ra.

Mot cach tuy chon, theo phuong an khéc, bd phat 2620 co thé g,
trén té bao thir hai cia tram gdc 2600, phan thir hai cta cdc RLC PDU
duong xudng dén UE.

Mot cach tuy chon, theo phuong 4n khéc, bd thu 2610 c6 thé con
nhan thong béo yéu ciu thir nhit tir tram gbc thir nhét, trong do, thong
béo yéu cau thir nhét nay c6 thé dugc dung dé 1énh cho tram gbc nay tao
cu hinh té bao thi hai cho UE.

B xir Iy 2630 c6 thé xac dinh thong tin tai nguyén cta t& bao thu
hai theo thong bdo yéu cau thir nhét nay.

B6 phat 2620 c6 thé con giri thong bdo dap ung thir nhit dén tram
gbc thir nhét, trong d6, théng béo dap ung thir nhét nay cb mang thong tin
tai nguyén ciia té bao thir hai, & tram gbc tht nhit bao cho UE biét vé
thong tin tai nguyén cua té bio th hai.

Mot cach tuy chon, theo phuong 4n khac, théng bao yéu ciu thi
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nhit nay c6 thé con duge dung dé 1énh cho tram gbc 2600 thiét lap DRB
cho UE. Bd xtr Iy 2630 c6 thé thiét 14p, theo thong bao yéu ciu tha nhét,
thuc thé RLC va kénh logic ma tuong tng v4i DRB nay.

Mot cach tuy chon, theo phuong 4n khac, bd phat 2620 c6 thé con
gt thong bao yéu ciu thir hai dén tram gbc thir nhit, trong do, thong bao
yéu ciu thir hai nay dugc dung dé 1énh cho tram gbc thir nhét tao ciu hinh
té bao thir nhét cia né cho UE. Bj thu 2610 c6 thé con nhan thong bao
d4p tmg th{r hai tir tram gbc thir nhét, trong d6, thong béo dap tmg thir hai
ndy mang thdng tin tdi nguyén cia té bao tht nhét, va thong tin tai
nguyén cia té bao thir nhit dugc tram gdc thir nhét x4c dinh theo thong
b4o yéu cau thir hai. B phat 2620 c6 thé con giri thong bao ciu hinh lai
két n6i RRC diéu khién tai nguyén vo tuyén dén UE, trong do, thong bao
c4u hinh lai két néi RRC mang thong tin tai nguyén cta té bao thir nhét.

Mot cach tuy chon, theo phuong 4n khac, thong bao yéu cau th hai
con du’gc dung dé 1énh cho tram gbc thir nht thiét 1ap DRB cho UE.

Fig.27 13 hinh thé hién so d6 khéi ctia UE theo mét phuong 4n cia
sang ché. UE 2700 bao gdm bd thu 2710 va bd xur 1y 2720.

B6 thu 2710 nhan, tir tram gdc thir nhit, phin the nhit cia cac RLC
PDU dudng xudng trong cac RLC PDU duong xubng ma tram gbc thir
nhét tao ra, va nhan, tir tram gdc thit hai, phan tht hai ctia cac RLC PDU
duong xudng trong cdc RLC PDU dudng xudng, trong do, phan thi hai
cua cac RLC PDU duong xuéng dugc tram géc thu hai nhéan tir tram géc
thtr nhat. Bo xir 1y 2720 ghép lai phdn thir nhét cita c4c RLC PDU dudng
xudng vé6i phan thr hai ctia cac RLC PDU dudng xudng nay dé tao ra cac
RLC SDU duong xudng.

Theo phuong 4n nay cta sang ché, UE nhan, tir tram géc tht nhit,
phan thir nhit cia cac RLC PDU dudng xudng trong cdc RLC PDU
duong xudng, va nhan, tir tram géc thi hai, phan thr hai cia cdc RLC

PDU duodng xudng ma tram gdc thir hai thu dugce tir tram gbc thir nhét, dé
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UE c6 thé truyén dit liéu v6i hai tram gbc nay ddng thoi, nho d6 cai thién
téc d6 dinh va théng luong cta UE.

Phin mb ta cac chirc nang va cac hoat dong khac cia UE 2700 ¢o
thé dugc tim thdy & phin mo ta céc quy trinh bao gom UE nay trong céc
phuong an v& phuong phép trén céc hinh vé tir Fig.2a d¢én Fig.21 trén day,
va @ tranh sy trung lap, thi nhitng phan mé ta nay khong duoc cung cp
lai nira.

M0t cach tuy chon, theo phuong an khac, UE 2700 c6 thé con bao
gdm bo phat 2730. B¢ xir 1y 2720 c6 thé tao ra cac RLC PDU dudng 1én.
B0 phat 2730 c6 thé gl phan tht nhét ciia cic RLC PDU dudng 1én
trong cdc RLC PDU duong 1én dén tram gdc thar nhét, va giri phén thir
hai ctia cac RLC PDU dudng 1én trong cdc RLC PDU dudng 1én dén tram
gbc thtr hai.

Mot cach tuy chon, theo phuong 4n khéc, bo xir 1y 2720 ¢6 thé tao ra
béo cdo tinh trang RLC tht nhét theo cic tinh hinh nh4n cua phin thir
nhét ctia cdc RLC PDU dudng xudng va phin thit hai ctia cac RLC PDU
duong xubng, trong do, bio cdo tinh trang RLC thir nhét ndy cho biét cac
RLC PDU cén truyén lai trong phan thtr nhét ctia cac RLC PDU dudng
xudng va/hoic cac RLC PDU cin truyén lai trong phdn thi hai cua céc
RLC PDU duong xudng.

B phat 2730 c6 thé gri bao céo tinh trang RLC thtr nhét nay dén
tram gbc thir nhit hoic tram gdc thit hai.

Bo thu 2710 c6 thé con nhan cac RLC PDU can truyén lai trong
phan th& nhét cia cic RLC PDU duong xudng tir tram gdc thtr nhat
va/hodc nhan cac RLC PDU cén truyén lai trong phan thir hai cua cac
RLC PDU dudng xudng tir tram gde thit hai.

Mot cach tuy chon, theo phuong 4n khéac, bo thu 2710 c6 thé con
nhan béo céo tinh trang RLC thit hai tir tram gbc thi nhat.

B xit 1y 2720 c6 thé xac dinh nhém truyén lai duong 1én theo bao
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céo tinh trang RLC thtr hai, trong d6, nhém truyén lai dudong 1én nay bao
gbm cac RLC PDU cén‘truyén lai trong phin thir nhét cta cac RLC PDU
dudng 1én va/hoic cac RLC PDU cén truyén lai trong phan thir hai cua
cac RLC PDU duong 1én.

B0 phat 2730 ¢6 thé giri cdc RLC PDU trong nhém truyén lai dudng
1én dén tram géc thtr nhét, hodc gui cac RLC PDU trong nhdém truyén lai
dudng 1én dén tram gdc thir hai, hodc gui cac RLC PDU trong nhém con
truyén lai duong 1én thir nhat dén tram gdc thir nhit va giri cac RLC PDU
trong nhom con truyén lai dudng 1én thir hai d&én tram gdc thir hai, trong
d6, nhém con truyén lai dudng 1én thir nhat va nhém con truyén lai dudng
1én thir hai duge UE thu duge bang cach chia nhém truyén lai dudng 1én
ra.

Mot céch tuy chon, theo phuong 4n khac, b thu 2710 cé thé nhan
phan thir nhit cia cdc RLC PDU dudng xudng tir té bao thi nhit cua
tram gbc thir nhat, va nhan phan thir hai cia cac RLC PDU duong xubng
tir té bao thir hai cta tram gbc tht hai, trong do, viing phti séng ctia té bao
thir nhat va ciia té bao thir hai chdng 1én nhau.

Mot céach tuy chon, theo phuong 4n khac, bo thu 2710 ¢ thé con

‘nhan thdng bao cu hinh lai két ndi RRC didu khién ti nguyén vo tuyén
tir tram gdc tht nhét, trong d6, théng bao cAu hinh lai két ndi RRC nay
mang thong tin tai nguyén cta té bao thir hai, va thong tin tai nguyén cua
té bao thit hai nay dugc x4c dinh béi tram gbc thir hai.

Mot céach tuy chon, theo phuong 4n khac, bo thu 2710 ¢ thé con
nhén thong bao cdu hinh lai két ndi RRC tir tram géc thir hai, trong @06,
théng bao cAu hinh lai két néi RRC ndy mang thong tin tai nguyén ciia té
bao thir nhét, va thong tin tai nguyén cia té bao thtr nhit nay duoc xéc
dinh boi tram gdc thir nhét.

Theo phuong 4n nay ciia sang ché, UE nhén, tir tram gbc thir nhit,

phan thir nhét cia cac RLC PDU dudng xudng trong cac RLC PDU
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dudng xubng, va nhén, tir tram gdc th hai, phan thi hai ctia cac RLC
PDU dudng xudng ma tram géc tht hai thu duoc tir tram gbc thtr nhit,
nhd d6 cai thién tde d6 dinh va thong luong cta UE.

Fig.28 12 hinh thé hién so d6 khéi cua tram gbc theo mot phuong an
ctia sang ché. Tram gbc 2800 trén Fig.28 14 tram gbc thtr nhit néu trén.
Tram géc 2800 bao gdm khéi nhan 2810 va khdi ghép lai 2820.

Khéi nhan 2810 nhan, tir UE, phin thtt nhét cia cic RLC PDU
duong 1én trong cac RLC PDU duong 1én ma UE tao ra, va nhén, tir tram
gbc thir hai, phan thir hai cia cac RLC PDU dudng lén trong cac RLC
PDU dudng 1én, trong d6, phan thir hai cia cac RLC PDU duong 1én
duoc trajm gbc thir hai nhan tir UE. Khéi ghép lai 2820 ghép lai phan the
nhit cia cac RLC PDU duong 1én véi phan thtr hai cia cdc RLC PDU
duodng 1én.

Theo phuong 4n nay cia sang ché, phan thir nhat caa cac RLC PDU
duong 1én trong cac RLC PDU duong 1én ma UE tao ra thi duoc nhan tir
UE, v phan th{r hai ctia cac RLC PDU dudng 1én trong cac RLC PDU
duong 1én thi duoc nhén tir tram gdc thir hai, nén hai tram gdc nay c6 thé
cung truyén dit liéu véi UE, nhd d6 cai thién tdc d6 dinh va thong luong
cua UE.

Phan md ta cac chtic ning va cac hoat dong khac cta tram gbec 2800
c6 thé duoc tim thiy & phin mo ta quy trinh ctia phwong 4n vé phuong
phép trén Fig.2b néu trén, va & tranh sy trung lap, thi phin mé ta nay
khéng duoc cung cép lai nita.

Mot cach tuy chon, theo mot phuong an, tram gdc cé thé con bao
gom khéi tao 2830 va khéi giri 2840. Khéi tao 2830 c6 thé tao ra bio c4o
tinh trang RLC thir hai theo céc tinh hinh nhan ctia phan thir nhat cua cac
RLC PDU duong 1én va phan thit hai cia cac RLC PDU duong 1én. Khéi
giri 2840 c6 thé giri bao céo tinh trang RLC thir hai dén UE. Khéi nhan
2810 c6 thé nhan cac RLC PDU trong nhém truyén lai dudng 1én duoc
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xac dinh béi UE theo bdo céo tinh trang RLC th hai, trong d6, nhém
truyén lai duong 1én nay bao gdém cac RLC PDU cin truyén lai trong
phan thtr nhét ciia cdc RLC PDU dudng 1én va/hoic cac RLC PDU cin
truyén lai trong phén thi hai ctia cac RLC PDU duong lén.

Mot cach tuy chon, theo phuong an khéc, khdi nhan 2810 c6 thé
nhén cac RLC PDU trong nhém truyén lai dudng 1én tir UE. Theo cach
khéc, khdi nhan 2810 c6 thé nhan cac RLC PDU trong nhém con truyén
lai duong 1én thir nhét tir UE, va nhan cdac RLC PDU trong nhém con
truyén lai dudng 1én thir hai tir tram gbc thir hai, trong d6, cac RLC PDU
trong nhém con truyén lai dudng 1én thtt hai duoc tram gbc thr hai nhan
tir UE, va nhém con truyén lai dudng 1én thi nhat va nhém con truyén lai
dudng 1én tht hai nay duge UE thu dugc bang cach chia nhém truyén lai
duong 1én ra. Theo cach khac, khdi nhan 2810 c6 thé nhan cac RLC PDU
trong nhém truyén lai dudng 1én tir tram gbc thir hai, trong d6, cac RLC
PDU trong nhém truyén lai dudng 1én nay duoc tram gbc thir hai nhén tir
UE.

| Fig.29 14 hinh thé hién so d6 khéi cta tram gbc theo mot phuong an
ctia sang ché. Tram gdc 2900 trén Fig.29 c6 thé 14 tram gbc thir hai néu
trén. Tram gdc 2900 nay bao gém khédi nhan 2910 va khéi giri 2920.

Khéi nhan 2910 nhan, tir UE, phan thir hai cia cac RLC PDU dudng
1én trong cac RLC PDU dudng 1én ma UE tao ra. Khéi giri 2920 giri phin
thi hai ctia c4c RLC PDU duodng 1én nay dén tram gbc thir nhét.

Theo phuong 4n nay cta sang ché, phin tht hai ctia cac RLC PDU
duong 1én trong cac RLC PDU dudng 1én ma UE tao ra dugc giri d&én
tram gbc thit nhét, nhd d6 cai thién téc do dinh va thong luong cia UE.

Mot cach tuy chon, theo mot phuong 4n, khéi nhan 2910 ¢6 thé con
nhén cdc RLC PDU trong nhém truyén lai duong lén tir UE. Khéi gui
2920 c6 thé con giri cac RLC PDU trong nhém truyén lai dudng 1én dén

tram gbc thtr nhét, trong d6, nhém truyén lai dudng lén ndy bao gbm cac
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RLC PDU can truyén lai trong phan th nhit ctia cac RLC PDU dudng
1én va/hodc cdc RLC PDU cin truyén lai trong phdn thit hai cta céc RLC
PDU dudng 1én. Theo cach khéc, khdi nhén 2910 c6 thé nhan cac RLC
PDU trong nhém con truyén lai dudng 1én thit hai tir UE, va gui cac RLC
PDU trong nhém con truyén lai dudong 1én thir hai nay dén tram gbc thi
nhét, trong d6, nhém con truyén lai duong 1én tht hai nay dugc UE thu
dugc bang cach chia nhém truyén lai duong 1én ra.

- Fig.30 1a hinh thé hién so dd khéi ciia UE theo mét phuong 4n ciia
sang ché. UE 3000 bao gom khdi tao 3010 va khéi guri 3020.

Khéi tao 3010 tao ra cac RLC PDU dudng 1én. Khéi guri 3020 giri
phan thir nhit ctia cac RLC PDU dudng 1én trong cac RLC PDU dudng
1én dén tram gbc thtr nhét, va gui phan thir hai cia cac RLC PDU dudng
1én trong cac RLC PDU dudng 1én dén tram géc thir hai, dé tram gbc thir
hai guri phan thit hai ciia cdc RLC PDU duong 1én dén tram gbc thir nhAt.

Theo phuong 4n nay ctia sang ché, UE giri phan thtr nhét cta céc
RLC PDU dudng 1én trong cac RLC PDU dudng 1én dén tram gbc thir
nhét, va giri phan thtr hai cta cac RLC PDU duong 1én dén tram gdc thir
hai, va tram gdc tha hai giri phan thir hai cta cdc RLC PDU dudng 1én
nay dén tram gbc thir nhat, nén UE c6 thé cung truyén dit liéu vé6i hai
tram gdc nay, nho d6 cai thién tbc do dinh va thong lugng cta UE.

Mot cach tuy chon, theo mdt phuong 4n, UE 3000 c6 thé con bao
g6m khdi nhén 3030 va khéi x4c dinh 3040. Kh&i nhan 3030 c6 thé nhén
béo céo tinh trang RLC thir hai tir tram gbc thr nhat. Khdi x4c dinh 3040
c6 thé x4c dinh nhém truyén lai dudng 1én theo bao c4o tinh trang RLC
thir hai, trong d6, nhém truyén lai dudng 1én ndy bao gdm cac RLC PDU
can truyén lai trong phan thtr nhét ctia c4c RLC PDU duong 1én va/hoac
cac RLC PDU cén truyén lai trong phén thir hai cta cac RLC PDU dudng
1én. Khéi glri 3020 c6 thé con giri cac RLC PDU trong nhém truyén lai
duong 1én dén tram gdc thir nhét, hodc gii cdc RLC PDU trong nhém
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truyén lai dudng 1én dén tram gbc thir hai, hoic gii cac RLC PDU trong
nhém con truyén lai duong 1én thir nhat dén tram gbc thir nhét va gt céc
RLC PDU trong nhém con truyén lai dudng 1én thtr hai dén tram gbc thir
hai, trong d6, nhém con truyén lai dudng 1én thir nhat va nhém con truyén
lai duong 1én thtr hai duge UE thu duge bang cach chia nhém truyén lai
dudng 1én ra.

Trong trudng hop CA lién tram gbc, thi UE c6 thé truyén dit liéu véi
timg tram gdc trén cac t& bao ma mdi tram gbc két tap. Khi khdi lugng
véan chuyén ciia UE giam xudng hodc cac didu kién vo tuyén cia cac té
bao dugc két tap tré nén x4u di, thi UE con can phai ling nghe cac kénh
clia cac té bao nay, didu nay gay ra su lang phi nang luong ctia UE. Mot
phuong 4n cta séng ché dé xuit phuong phép quan 1y tai nguyén té bao.

Fig.31 13 hinh thé hién luu db cua phuong phép quan 1y tai nguyén té
bao theo mdt phuong 4n cia sang ché. Phuong phap trén Fig.31 dugc
thuc hién boi tram géc.

3110: Tram gbc thir nhit x4c dinh thdi diém kich hoat hoic thei
diém dinh hoat cua té bao tht hai cua tram géc thtr hai, trong d6, tram
gbc thir nhét 13 tram gdc chinh, va tram gbc thit hai 13 tram gbc phu.

Tram géc tht nhét 1a tram géc chinh, va tram géc thir hai 1a tram géc
‘phy; thé thi té& bao thit hai ctia tram gdc thir hai 12 SCell. Vi du, tram gbc
thtr nhit c6 thé 1a tram géc 16n, va tram géc thtr hai c¢6 thé 13 tram géc
nhd.

Néu tin hiéu chi thi cho biét thoi diém kich hoat cta t& bao th hai,
thi tin hiéu chi thi ndy cé thé 14 tin hiéu kich hoat. Néu tin hiéu chi thi cho
biét thdi diém dinh hoat ctia té bao thir hai, thi tin hiéu chi thi nay c6 thé
14 tin hiéu dinh hoat. Vi duy, tin hiéu kich hoat va tin hiéu dinh hoat c6 thé
1a c&c MAC CE (Control Element - phan tir diéu khién).

3120: Tram gbc thir nhit thong béo riéng r& cho tram géc tht hai va

UE biét thoi diém kich hoat hodic thoi diém dinh hoat cia té bao thir hai.
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Mot cach tuy chon, theo phuong 4n khéc, tram gbc thir nhat gui
riéng 1€ tin hiéu chi thj d¢én tram gbc thtr hai va UE, trong dé, tin hiédu chi
thi ny c6 thé dugc ding dé cho biét thdi diém kich hoat hosic thoi diém
dinh hoat ctia té bao thir hai.

Mot céch tuy chon, theo phuwong 4n khac, tram gbc thtr nhat c6 thé
gt tin hiéu chi thi dén tram gbc thir hai, dé tram gbc tht hai gui tin hiéu
chi thi nay dén UE, trong do, tin hiéu chi thi nay cé thé duoc dung dé cho
biét thoi diém kich hoat hogc thdi diém dinh hoat ciia t& bao thi hai.

Can luu y rang, trudc khi dén thoi diém dinh hoat, thi tram géc thi
hai c¢6 thé gui, dén tram géc thtr nhit, RLC PDU chua dugc bao nhén
hodc RLC PDU chua dugc gii trong b dém truyén RLC cua té bao thit
hai, va RLC PDU trong by dém nhin RLC, hoic bdo cho tram géc tha
nhit biét vé cac SN ciia cac RLC PDU néu trén.

Theo phuong 4n niy cta sang ché, tram gdc thir nhit x4c dinh thoi
diém kich hoat ho3c thdi diém dinh hoat ctia t& bao thit hai cia tram gbc
thr hai, va béo cho UE biét thdi diém kich hoat hogc thdi diém dinh hoat
clia té bao thi hai, @& UE c6 thé kich hoat hogic dinh hoat té bao thir hai,
nhd d6 tiét kiém ning luong ctia UE.

Ngoai ra, theo phuong 4n nay cia sang ché, tram gbc thir nhét thong
" béo riéng & cho tram gdc thtr hai va UE biét thoi diém kich hoat hoac
thoi diém dinh hoat ctia té bao thi hai, va do do, c6 thé bao dam ring thoi
diém hiéu dung khi kich hoat hodc dinh hoat gitta tram géc thtr hai va UE
13 giéng nhau, v van d& do tré vén xay ra khi tram gdc thir nhit va tram
goc thir hai giri tin higu chi thi qua giao dién X2 ¢6 thé duoc giai quyét.

| Fig.32 12 hinh thé hién luu d ctia phwong phép quan 1y tai nguyén té
bao theo mot phuong 4n cta sang ché. Phuong phép trén Fig.32 dugc
thuc hién baoi UE.

3210: UE nhén tin hiéu chi thi tlr tram gbc thtr nhéit hodc tram géc

thir hai, trong d6, tin hi¢u chi thi nay c6 thé dugc ding dé cho biét thoi
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diém kich hoat hodc thoi diém dinh hoat cta té bao thi hai cta tram géc
th hai, tram géc thi nht 1a tram géc chinh, tram géc thir hai 13 tram géc
phy, va thoi diém kich hoat hosc thdi didm dinh hoat cta té bio thir hai
duoc tram gbe thir nhét x4c dinh.

3220: UE thyc hién thao tac kich hoat dbi véi té bao thir hai khi téi
thoi diém kich hoat, hodc UE thuc hién thao tac dinh hoat dbi véi t& bao
thtr hai khi téi thoi diém dinh hoat.

Theo phuong 4n nay cta sang ché, UE nhén tin hiéu chi thi tir tram
gdc thir nhat, & UE c6 thé kich hoat hogic dinh hoat t& bao thir hai theo
tin higu chi thi, nho d6 tiét kiém ning luong ctia UE.

Fig.33 12 hinh thé hién luu dd cua phuong phép quan 1y tai nguyén té
bao theo mdt phuong 4n cla sing ché. Phuong phép trén Fig.33 duoc
thuc hién boi tram géc.

3310: Tram gdc thir hai x4ac dinh thoi diém kich hoat hoic thoi diém
dinh hoat cua té bao thr hai ctia tram gbc thtr hai.

3320: Tram gbc thir hai béo riéng r& cho tram gbc thir nhit va UE
biét thoi diém kich hoat hodc thdi diém dinh hoat cua té bao thtr hai,
trong d6, tram gdc thir nhét 13 tram gbc chinh, va tram gbc thir hai 13 tram
gbc phu.

Tram gdc thir nhat 13 tram gbc chinh, va tram gbc thir hai 13 tram gbc
phu; thé thi té bao thi hai clia tram gdc thir hai 14 SCell. Vi du, tram gbc
thir nhét c6 thé 14 tram gbc 16m, va tram gdc thir hai ¢6 thé 1a tram gbc
nho.

Mot cach tuy chon, theo phuong 4n khac, tram gdc thir hai g riéng
1& tin hiéu chi thi dén tram gbc thtr nhit va UE, trong do, tin hi€u chi thi
ndy c6 thé dugc ding dé cho biét thoi diém kich hoat hogc thoi didm dinh
hoat ctia té bao thir hai.

Mot cach tuy chon, theo phuong 4n khéc, tram gbc thir hai c6 thé giri

tin higu chi thi dén tram géc thtr nhét, dé tram gbc thir nhét giri tin hidu
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chi thi nay dén UE, trong d6, tin hiéu chi thi nay c6 thé duoc dung dé cho
biét thoi diém kich hoat hodc thdi diém dinh hoat ctia t bao thir hai.

Mot cach tuy chon, theo phuong 4n khac, trude khi dén thoi didm
dinh hoat, thi tram géc thir hai c6 thé g, dén tram gbc thir nhit, RLC
PDU chua dugc bdo nhan hodc RLC PDU chua dugce gui trong by dém
truyén RLC cta té bao thir hai, va RLC PDU trong bo dém nhan RLC,
hoic béo cho tram gdc thir nhét biét v& cac SN cia cac RLC PDU néu
trén.

Theo phuong 4n nay cla séng ché, tram gbc thu hai xac dinh thoi
diém kich hoat hodc thoi diém dinh hoat cua té bao thi hai cia tram gdc
thir hai, va bdo cho UE biét thoi diém kich hoat hodc thdi didm dinh hoat
ctia té bao thir hai, & UE c6 thé kich hoat hodc dinh hoat té bao thr hai,
nhd d6 tiét kiém ning lugng cua UE.

Fig.34 12 hinh thé hién luu d6 cta phuong phap quan 1y tai nguyén té
bao theo mdt phuwong 4n clia sing ché. Phuong phéap trén Fig.34 duoc
thuc hién bai UE.

3410: UE nhén tin hiéu chi thj tir tram géc thir hai hodc tram géc thir
nhat, trong d6, tin hidu chi thi nay c6 thé dugc dung d cho biét thoi diém
kich hoat hozc thoi diém dinh hoat cia té bao thir hai cua tram géc tha
hai, tram géc tht nhét 13 tram géc chinh, tram géc thir hai 1a tram géc phu,
va thoi diém kich hoat hodc thoi diém dinh hoat ciia té bao thir hai duoc
tram gdc thir hai x4c dinh.

3420: UE thyc hién thao tac kich hoat dbi véi té bao tht hai khi t&i
thoi diém kich hoat, hoic UE thyc hién thao tic dinh hoat déi véi t& bao
tht hai khi t6i thoi diém dinh hoat.

Theo phuong 4n ndy cta sang ché, UE nhan tin hiéu chi thi tir tram
gbc thir nhit, @& UE c6 thé kich hoat hodc dinh hoat t& bao thir hai theo
tin hiéu chi thi, nh& d6 tiét kiém ning lugng cua UE.

Ngoai ra, theo phuong an khac, UE c6 thé con duy tri b dinh thoi
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dinh hoat tuong tmg véi té bao thi hai cda tram gbc thi hai, va khi bo
dinh thdi dinh hoat nay dém xong, thi UE s& dinh hoat té bao thi hai cia
tram gdc thtr hai, va gui tin hiéu chi thi dén tram gdc th nhét va tram gbc
thir hai, trong d6, tin hiéu chi thi ndy cé thé duoc ding dé cho biét ring té
bao thur hai da dugc dinh hoat. Tram géc ther nhat c6 thé 1a tram géc
chinh, va tram gbc tht hai c¢6 thé 1a tram gdc phu. Sau khi tram géc thir
hai nhan dugc tin hiéu chi thi nay, thi tram gdc thir hai ¢ thé giri, dén
tram gdc thtr nhit, RLC PDU chua dugc bao nhan hodc RLC PDU chua
dugc gui trong by dém truyén RLC cia té bao tht hai, vi RLC PDU
trong bd dém nhdn RLC, hozc bao cho tram gbc thir nhit biét vé cac SN
cua cac RLC PDU néu trén.

Phén sau ddy s& mo ta chi tiét phuong phap quén 1y tai nguyén té
bao dua vao vi du cu thé.

Gia str rang tram gdc thir nhat 13 tram gdc 16n, va tram gbc thir hai 12
tram géc nho. Tram géc 16n 1a tram géc chinh, va tram géc nhé 13 tram
gbc phu. Gia sir ring tram gbc nhod cung cap hai song mang la CCl1 va
CC2, vbn 1an luot tuong mg véi cac té bao phuc vu SCelll va SCell2;
thé thi tin higu chi thi cho SCelll va SCell2 c6 thé duoc giri dén UE trén
PCell trén tram gbc 16n va SCelll trong trang thai hoat dong hoac SCell2
trong trang thai hoat dong. Gia st ring SCelll duoc tao cAu hinh véi
PUCCH, SCelll chi c6 thé dugc dinh hoat sau khi SCell2 duogc dinh hoat;
va trong luc kich hoat, thi SCelll can duoc kich hoat trude ti€n. Trong
truong hop nay, SCelll va SCell2 cling c¢6 thé dugc kich hoat hoac duoc
dinh hoat cung moét luc.

Sau khi SCell2 dugc dinh hoat, thi tit ca cdc RLC PDU trong RLC1
va RLC2 ma dugc phan phdi dén tram gbc nhéd ddu cé thé duoc dnh Xa
vao SCelll va dugc giri hodc duoc nhan.

Phin mo ta sau day s& dugc cung cip dua vao ngin xép giao thic

dugc thé hién trén Fig.10. Sau khi SCelll cta tram géc nhé dugc dinh
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hoat, thi trong ché do RLC AM, cac RLC PDU chua dugc bao nhén trong
cac bd dém truyén cua RLCI va RLC2 cua tram géc nho cin phai dugc
truyén trd lai tram gbc 16n, hodc cac SN cia cac RLC PDU tuong Ung
can duge chi thi cho tram géc 16n biét (ban sao cia cdc RLC PDU ban
dau can phai dugc Iru vao bd dém truyén hoac bd dém truyén lai cua
tram gdc 16n). Trong ché d RLC UM, cic RLC PDU chua dugc gui
trong cac bd dém truyén cia RLC1 va RLC2 cia tram gbc nhé can phai
dugc truyén tré lai tram gbc 16n, hodc cac SN cia cac RLC PDU tuong
ung can dugc chi thi cho tram géc 16n biét (ban sao cia cac RLC PDU
ban dau cin phai dugc luu vao bo dém truyén hozc bo dém truyén lai cua
tram gdc 16n). Trong ché d6 RLC AM va RLC UM, cac RLC PDU trong
c4c bd dém nhan cua RLC1 va RLC2 cin dugc gt dén tram géc 16m.

Sau khi SCelll cda tram géc nho dugc dinh hoat, thi cac RLC PDU
trong RLC1 va RLC2 cuia tram gbc 16n khong con dugce giri dén tram gbc
nho nira. Béo céo tinh trang RLC thir nhit ma tram géc 16m nhén duoc tir
UE ciing khong con dugc giri dén tram gbe nho nita.

Theo gidi phap da biét, UE c6 thé bao cdo, dén tram gbc phuc vu va
bang cach st dung béo céo khoang du trir cong suit (Power Headroom
Reporting - PHR), thong tin vé d chénh 1éch giita cong sut truyén tdi da
danh dinh (nominal) cia UE trén méi té bao phuc vu trong trang thai hoat
dong va cong suét truyén udc lugng duge trén UL-SCH, va ciing c6 thé
béo c4o thong tin vé& d6 chénh léch gifta cong suét truyén téi da danh dinh
ctia UE trén té bao phuc vu chinh (PCell) va cong suit truyén udc lugng
dugc trén UL-SCH va kénh diéu khién dudng 1én vat 1y (Physical Uplink
Control Channel - PUCCH). Theo c4ch nay, tram géc phuc vu c6 thé didu
khién cong suét duong 1én theo PHR. Trong trudng hop CA lién tram gbc,
néu tat ca cac té bao duogc két tap bai hai tram gbc ma duge tao cAu hinh
v6i cac PUCCH, va UE dugc tao chu hinh 13 c¢6 thé giri PUSCH va
PUCCH trén tht ca cac té bao duoc két tap nay, thi hién nay khong cé co
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ché tuong tmg nao dé didu khién cong suat duong 1én cia hai tram gbc.

Fig.35 12 hinh thé hién luu d6 ctia phuong phép didu khién cong suét
duong 1én, theo mdt phuong 4n cla sang ché. Phuong phép trén Fig.35
duoc thuc hién boi UE.

3510: UE tao ra PHR m¢ rong, trong d6, PHR mé réng ndy bao gdbm
thong tin PH (Power Headroom - khoang du trit cong suit) kiéu thir nhAt
va thong tin PH kiéu thit hai cta té bao thir nht cia tram géc thir nhét, va
thong tin PH kiéu thir nhét va thong tin PH kiéu th{t hai ctia té bao thi hai
ctia tram gdc thir hai.

Cén luu ¥ rang, trong truong hop CA lién tram géc, thi tram gbc thir
nhat ¢6 thé 13 tram gbc chinh, va tram gdc thtr hai ¢6 thé 13 tram gbc phu;
thé thi té bao thir nhét c6 thé 1 PCell, va t& bao thir hai c6 thé 1a SCell.
Ngoai ra, tram gdc thtr nhat c6 thé 13 tram gbc phu, va tram gbc thir hai c6
thé 12 tram gdc chinh; thé thi t& bao thi nhat c6 thé 1a SCell, va té bao thi:
hai c6 thé 13 Pcell. Sang ché khong bi gi6i han & phuong an nay.

PH c6 thé bao gom PH kiéu 1 (Type 1) va PH kiéu 2 (Type 2). PH
kiéu 1 c6 thé bang cong suét truyén t8i da Peyax.. duoc tao cu hinh boi
UE trén tung té bao phuc vu trong trang thai hoat dong trir di cong suét
truyén PUSCH ciia n6, va c6 thé dugc biéu dién bing phuong trinh (1):

PH kiéu 1 = Pcyax. - cong sut truyén PUSCH (1)

PH kiéu 2 ¢6 thé bé‘mg cong suét truyén t61 da Pcmax e duge tao ciu
hinh trén té bao phuc vu trir di cong suét truyén PUCCH va cong suit
truyén PUSCH ctia n6, va c6 thé dugc biéu dién bing phuong trinh (2):

PH kiéu 2 = Pcumaxc - €Ong suét truyén PUCCH - cong suit truyén
PUSCH (2)

Theo phuong 4n nay ctia sang ché, thong tin PH kidu thtr nhét c6 thé
bao gdbm PH kiéu 1, va thong tin PH kidu thit hai c6 thé bao gdm PH kiéu
2.

Can luu ¥ ring, khi t& bao tha nhdt c6 tai nguyén duong 1én, thi
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thong tin PH kiéu thtr nhét cta té bao thi nhat ¢6 thé con bao gdm cong
suét truyén t6i da ciia té bao thir nhat. Khi té bao tht hai c6 tai nguyén
dudng 1én, thi thong tin PH kiéu thir nhét cta té bao thar hai c6 thd con
bao gbém cong suit truyén tdi da cta t& bao thi hai.

Piéu kién dé UE kich hoat PHR c6 thé bao gbm viéc luong thay ddi
tén hao dudng xubng vuot qua ngudng dinh trudc, bd dinh thai PHR dinh
ki di dém xong, sy thay dbi théng sb quan 1y coéng sudt (Power
Management Parameter P-MPRc) vuot qué ngudng dinh trude, v.v..

3520: UE giri PHR mé rong nay dén tram gbc thir nhét, dé tram gbe
thr nhat giri PHR mé réng nay dén tram gdc thir hai, va tram gbc thir nhét
va tram gbc thir hai didu khién cong suét duong 1én theo PHR mé rong
nay.

Sau khi tao ra PHR mé réng ndy, UE c6 thé giri PHR m& rong nay
dén tram gdc thir nhét theo tai nguyén dudng 1én cua t& bao thir nhat.

Tram gbc thir nhét c¢6 thé giri PHR mé rong nay dén tram gdc thir
hai qua giao dién X2; va sau khi tram gbc thtr nhat va tram gdc thir hai
nhan dugc PHR mé& rdng ndy, thi tram gbc thir nhit va tram gbc thr hai
c6 thé didu khién cong sudt dudng 1én theo PHR mé rong nay.

Can luu ¥ ring, sau khi giri PHR m& rong, thi UE c6 thé kich hoat
hoc kich hoat lai bd dinh thoi PHR ngin cdm (prohibitPHR-Timer); va
UE s& khong thé guri lai PHR mé rong khi b dinh thdi PHR ngin cAm
ndy con dang chay. Khoang thoi gian dém ciia bd dinh thoi PHR ngin
cAm nay thuong dai hon nhiéu so véi khoang thoi gian tré cua giao dién
X2. Do @6, tram géc tht nhét hoic tram géc thr hai s€ khong lién tuc
nhan dugc PHR mé rong ma UE giri hoic PHR ma tram gdc kia chuyén
tiép trong mét khoang thoi gian ngén, va s& khong ton tai cac van dé gay
lung tung, vi dy, tram géc thtr nhét hodc tram géc thtr hai khé xac dinh
duoc PHR mé rong nao 13 méi nhét.

Theo phuong 4n nay cta sang ché, UE tao ra PHR mé rong; bsi vi

-122-



24327

PHR mé rong nay bao gém thong tin PH cta té bao thit nhét ctia tram gbc
thtr nhét va thong tin PH cua té bao thi hai cia tram géc thir hai, nén sau
khi UE gui PHR m& rong nay dén tram géc th nhat, v tram gbc thir
nhét gtri PHR mé rong nay dén tram gdc thir hai, thi tram gbc thir nhét va
tram gdc thtr hai c6 thé didu khién cong suit dudong 1én theo PHR mé
rong nay.

Fig.36 13 hinh thé hién luu dd cua phuong phap diéu khién cong sut
duong 1én, theo mot phuong 4n cua sang ché. Phuong phéap trén F ig.36
dugc thyuc hién boi tram gdc.

3610: Tram géc thtr nhat nhan PHR mé rong tu UE, trong d6, PHR
mé rong ndy bao gém thong tin PH kidu thw nhat va thong tin PH kidu
thir hai cta té bao thir nhét cta tram gbc thtr nhét, va thong tin PH kiéu
thtr nhat va théng tin PH kiéu thir hai ciia t& bao thtr hai cia tram gbc thir
hai.

Canluu ¥ ring, trong truong hop CA lién tram gbc, thi tram gbc tha
nhét c6 thé 13 tram gdc chinh, va tram gdc thir hai c¢6 thé 13 tram gbc phu.
Thé thi t€ bao thtr nhét c6 thé 13 PCell, va t& bao thir hai ¢6 thé 1a SCell.
Ngodi ra, tram gbc thtr nhit c6 thé con 13 tram gbc phu, va tram gbc thir
hai c6 thé 14 tram gbc chinh. Thé thi té bao thir nhét c6 thé 1a SCell, v té
bao thir hai c6 thé 13 Pcell, cha khong bi gidi han theo phuong 4n nay cia
sang ché.

Theo phuong 4n nay ctia sang ché, thong tin PH kiéu thir nhAt c6 thé
bao gdm PH kiéu 1, va thong tin PH kidu thit hai c6 thé bao gbém PH kiéu
2.

3620: Tram goc tht nhat thyc hién viée didu khién cong sudt dudong
1én theo PHR mé rong, va giri PHR mé rong nay dén tram gbc thir hai, dé
tram gbc thi hai thuc hién viée diéu khién cong sut dudng 1én theo PHR
ma& rong nay.

Theo phuong 4n ndy cta sang ché, tram gbc thir nhat nhan PHR mé
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rong tir UE, va gii PHR mé rong ndy dén tram gbc thtr hai; boi vi PHR
md rong nay bao gdm théng tin PH cta té bao thtr nhét cia tram gdc thir
nhét va thong tin PH cua té bao thit hai cta tram géc thir hai, nén ca tram
gbc thir nhat 14n tram gdc thir hai déu c6 thé didu khién cong suat dudng
1én theo PHR mo rong nay.

Duya vao céc vi du dugc md ta trong cac phuong 4n trong phan mé ta
ndy, ngudi c6 kién thirc trung binh trong linh vuc nay c6 thé thiy ring
cac khdi va céc bude thuét toan néu trén c6 thé dugc thuc hién bing phén
clmg dién tir, hoic t6 hop gifta phdn mém may tinh va phan ctng dién t.
Viéc céc chirc ndng ndy dugc thuc hién bang phin cimg hay phin mém
thi phu thudc vao cic tng dung cu thé va cac diéu kién rang budc vé thiét
ké ki thuat. Ngudi c6 hiéu biét trung binh trong linh vuc nay cé thé st
dung cac phuong phap khac nhau dé thuc hién cac chic ning duge mo ta
d6i v6i mbi tmg dung cu thé, nhung diéu nay khong c6 nghia 14 cach thirc
thuc hién nay nim ngoai pham vi cta sang ché.

Ngudi c6 hidu biét trung binh trong linh vuc ndy c6 thé thiy rd rang,
dé tién loi cho viéc mé ta va nhim muc dich md ta vén tit, thi quy trinh
1am viéc chi tiét ctia hé thdng, thiét bi, va cac don vi néu trén cé thé dugc
tim thiy & quy trinh twong g trong cac phuong an vé phuong phap trén
day, nén khong dugc md ta lai nita.

Theo mét sé phuong 4n trong don nay, cin hiéu rang hé thdng, thiét
bi va phuong phép duogc boc 16 c6 thé dugc thuc hién theo nhitng cach
khac. Céc phuong 4n vé thiét bi dugc moé ta chi duge néu 1am vi du. Vi
dy, nhém don vi néu trén chi 13 nhém chitc ning logic, va né cé thé 1a
nhém khac khi thyc hién thuc té. Vi du, cac don vi hodc cac thinh phin
c6 thé dugc két hop hodc duoc tich hop vao hé théng khac, hodc mot s6
dAu hiéu c6 thé dugc bé qua, hodc khong dugc thuc hién. Ngoai ra, cic
mdi ghép vé6i nhau hodc cac mdi ghép hoic cic mdi ndi giao tiép truc tiép

da dugc thé hién hodc dugc mo ta néu trén 1a c6 thé dugce thuc hién qua
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mot s6 giao dién. Cac méi ghép hodc cac mbi nbi giao tiép gian tiép gitra
cac thiét bi hodc cac khéi 1a ¢6 thé dugc thuc hién vé mit dién tir, co hoc,
hoac cac dang khac.

Céc khéi duoc mo ta duéi dang céc bg phén riéng r& co thé 13, hodc
khong phai 13, riéng r& vé mit vat 1y, va cac bd phan duge thé hién dudi
dang céc khdi c6 thé 13, hodc khéng phai 13, cac khdi vét 1y, c6 thé duogc
dit tai mot vi tri, hodc c6 thé duoc rai rac trén nhidu don vi mang. Mot
phan hoic tit ca trong s cac khdi ndy c6 thé dugc chon theo cic nhu ciu
thuc t& dé dat dugc cac muc dich cua cac phuong &n nay. Ngoai ra, cac
khéi chirc ning & céc phuong 4n cia sang ché c6 thé duoc tich hop vao
mét khdi xt 1y, hodc mbi trong s6 cac khoi nay co thé ton tai mot minh vé
mit vat 1y, hoic hai hay nhiéu khéi c6 thé dugc hop nhat thinh mot khéi.

Khi céc chic ning nay dugc thuc hién dudi dang moédun chic ning
phan mém va dugc ban hodc dugc sir dung duéi dang san pham doc lap,
thi cac chirc ning nay c6 thé duoc luu giit trén phuong tién luu trit doc
duogc bing may tinh. Do dé, giai phép ctia sang ché, hoic phan khéc phuc
nhugc diém cia giai phap di biét, hoic mot phin cia cac giai phap ki
thuét ndy, c6 thé duoc thuc hién du6i dang san phdm phdn mém. San
pham phan mém mady tinh nay dugc luu gilt trén phuong tién luu trit va
bao gém mot s§ 1énh dé ra 1énh cho thiét bi méy tinh (c6 thé 13 may tinh
c4 nhan, may chd, hoic thiét bi mang) thyc hién toan by hoic mét phin
cua cac budc cia cac phuong phap dd dugc md ta trong cac phuong an
theo sang ché. Phuong tién luu trit néu trén bao gdm: cac phuong tién bét
ki ma c6 thé lvu gitt m3 chuong trinh, ching han 6 dia USB (Universal
Serial Bus - buyt néi tiép van ning), dia cung théo ra dugc, ROM (Read
Only Memory - bd nhé chi doc), RAM (Random Access Memory - bd
nh¢ truy cép ngiu nhién), dia tir, hoic dia quang. Phin mé ta néu trén chi
néu cdc phuong 4n cu thé cta sang ché, chir khong nhim gi61 han pham

vi bao h¢ ctia sang ché. Cac phwong 4n bién thé hodc thay thé bat ki ma
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ngudi cé hiéu biét trung binh trong linh vuc nay tao ra trong pham vi ki
thuat ctia sang ché ciing déu ndm trong pham vi bao ho cia sang ché. Do
d6, pham vi bao hd ctia sang ché duge x4c dinh theo pham vi bao hd cua

cac diém yéu cau bao ho kém theo.
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YEU CAU BAO HO

1. Phuong phap truyén dit liéu bao gom céc budc:

giri, boi BS (base station — tram gdc) thir nhit, yéu cau dén BS tha
hai dé tao cdu hinh té bao thir hai, yéu ciu bao gém thong tin cAu hinh
DRB (data radio bearer — kénh mang vo tuyén dit liéu), trong d6 thong tin
cau hinh DRB bao gém tham s6 E-RAB (evolved radio access bearer —
kénh mang truy nhap vo tuyén tién héa) QoS (quality of service — chét
lugng dich vu) va ID (identifier — dinh danh) DRB, va tham s6 E-RAB
QoS 1a tham s6 QoS sau khi quyét dinh phén tach dugc thuc hién bai BS
tht nhét;

tiép nhan, boi BS thir nhét, d4p tGng tir BS thi hai, trong d6 dap tng
bao gom thong tin tai nguyén ciia té bao thir hai; giri, béi BS thtr nht,
thdng tin tai nguyén cua té bao thir hai dén UE (user equipment — thiét bi
nguoi dung);

tiép nhan, boi BS thir nhét, théng diép hoan thanh ciu hinh lai két
ndi RRC tir UE;

giri, boi BS thir nhat, thong diép hoan thanh cdu hinh dén BS thit hai;
va

phan tach, béi BS thir nhat, dit lidu cia DRB duoc giri dén BS thu
hai.

2. Phuong phap theo diém 1, trong d6 yéu ciu con dugc sir dung & ra
1énh BS thtr hai dé tao SRB (signaling radio bearer — kénh mang vo tuyén
bao hiéu) cho UE.

3. Phuong phap theo diém 1, trong d6 phuong phap con bao gdm céc
budc:
tiép nhan, bsi BS thir nhét, théng diép dugc giri tir BS thir hai, trong

d6 thong diép duogc sir dung dé chi bao thong tin vé kich thudc bd dém dé
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dém dix liéu dugc tach duoc giri tir BS thir nhat dén BS tht cép.

4. Phuong phép theo diém 1, trong d6 phuong phép con bao gdm céc
budc:
tiép nhén, béi BS tha nhit, PHR (Power Headroom Reporting — b4o
céo khoang du trit cong suat) mé rong, PHR bao gdm:
PH (power headroom — khoang dur trit cong suét) loai 1 va PH loai
2 PH ctia té bao thi nhat ctia BS thir nhét; va
PH loai 1 ctia té bao thit hai ctia BS thir hai.

5. Thiét bi truyén dit liéu ciia BS (base station — tram gbc) thir nht bao

gbém:

bo xir Iy dwoc tao ciu hinh dé:

tach dit liéu cia DRB s& duoc giri dén BS thi hai;

bo truyén duoc tao cAu hinh dé:

glri yéu cau dén BS thir hai dé tao cAu hinh t& bao tha hai, yéu cau
bao gdm théng tin cAu hinh DRB, trong d6 thong tin cau hinh DRB (data
radio bearer — kénh mang vo tuyén dir liéu) bao gdm tham s§ E-RAB
(evolved radio access bearer — kénh mang truy nhap vo tuyén tién hoa)
QoS (quality of service — chat luong dich vu) va ID (identifier — dinh
danh) DRB, va tham s6 E-RAB QoS 1 tham s QoS sau khi quyét dinh
phén tdch dugc thuc hién boi BS thir nhét, va

gui thong diép hoan thanh cAu hinh dén BS tht hai sau khi thong
diép hoan thanh cau hinh lai két néi RRC (Radio Resource Control - didu
khién tai nguyén v6 tuyén) dugc nhan;

b nhén dugc tao cu hinh dé nhan dap g tir BS thi hai, trong d6
dép ing bao gdm thong tin tai nguyén cia té bao thi hai; va

trong d6 bd truyén con dugc tao ciu hinh dé:

gui thong tin tai nguyén cua té bio thr hai dén UE (user equipment
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— thiét bi nguoi dung),
nhén thdng diép hoan thanh cu hinh lai két néi RRC tir UE, va
gui dit liéu duge tach dén BS thi hai.

6. Thiét bj theo diém 5, trong d6 yéu cau con dugc st dung dé ra lénh BS
thr hai tao SRB cho UE.

7. Thiét bj theo diém 5, trong do:
bd nhan con dugc tao cAu hinh dé nhan thong diép duoc gt tir BS
thtr hai, trong d6 théng diép duogc stir dung dé chi bao thong tin vé kich
thudc bo dém dé dém dit liéu duoc tach s& dugc giri tir BS thtr nhat dén

BS thir cép.

8. Thiét bi theo diém 5, trong d6 bd nhan con dugc tao cAu hinh dé nhan
PHR mé rong, PHR bao gdm:

PH loai 1 va PH loai 2 ctia té bao thtr nhét ctia BS tha nhit; va

PH loai 1 ctia té bio thir hai cia BS tht hai.
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Tram gbc 16n 110a
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Tram gbc nho 110c

Tram gbc nhé 120¢

Fig.1c

Tram gdc nhé 110d
~Y Tram gdc nhé 120d

Tram gdc th nhét tao ra cac RLC PDU duong xudng ,\/210a

!

Tram goc thir nhat gu’l phan thir nhat ctia cdc RLC PDU
c'hrong xudng trong cac RLC PDU duong xuong dén UE, va
gui phan thir hai ctia cac RLC PDU duong xudng trong cac 2203
RLC PDU duong xudng dén tram gbc thir hai, dé tram goc

thi hai gri phan tht hai cua cac RLC PDU duorng xuong nay
dén UE

Fig.2a

-131-



24327

Tram goc thir nhat nhan, tir UE, phan thir nhat ctia cac RLC
PDU dudng 1én trong cic RLC PDU duodng lén ma UE tao
ra, va nhén, tir tram gbc thir hai, phn thir hai cta cac RLC
PDU durorng 1€n trong cac RLC PDU duong 1én, trong do,
phan thir hai cia cac RLC PDU dudng 1én dugc tram goc thir
hai nhan tir UE

Két thic

Fig.2b

Tram goc thit hai nhén, tir tram goc th nhat, phan th{r hai

xudng ma tram gbc thir nhat tao ra

cua cac RLC PDU du’orng xuong trong cac RLC PDU duong I~y

!

Tram géc thir hai giri phﬁr; thtr hai ctiia cac RLC PDU duong
xuong dén UE

Fig.3

UE nhén, tir tram goc thtr nhat, phan tht nhat cta cac RLC
PDU duong xuong trong cac RLC PDU ma tram goc thir
nhét tao ra, va nhan, tir tram goc thir hai, phan thir hai ciia

cac RLC PDU du’cmg xuong trong céc RLC PDU duong
Xuong, trong do, phan thir hai ctia cac RLC PDU duong
xudng dugc tram goc thir hai nhén tir tram goc thir nhat

Két thuc

'
~

Fig.4
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PGW
1 Kénh mang
S5/S8
SGW
S1-
Tram géc 16n |« —>| Tram gbc nhé
Uu Uu

Fig.5
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Tram goc
16n

Dir liéu duong lén/
dudng xuong

¢

601. Bdo cao do dac

%

Tram goc
nhé

»i

»
>

602. Quyét dinh bd sung thém té bao
dugc phuc vu b01 tram goc nhé va/hodc
thiét lap DRB

606. Thong bao c4u hinh lai

két ndi RRC

603. Thong bao yéu cau thi nhég

hoic thiét lap DRB

604. Tao céu hinh t& bao dugc
phuc vu béi tram goc nhd va/

605. Thong béo dép (g thtr nht

)

607. Cau hinh lai

két ndi

608. Thong béo hoan tat cdu

hinh lai két ndi RRC

»

609. Thong bao ciu hinh

xong

\4

610. Truy c4p ngiu nhién

A

611. Dit li€u dudng lén/
dudng xuong

611. Dir liéu duong 1én/
< duong xuong

A

A
»

\ 4

611. Dit liéd dudng lén/

dudng

xuong

Fig.

-134-

v

6



24327

PGW
Kénh mang
S5/S8
SGW
S1-U
Tram goc 16n |« »  Tram goc nhd
Uu Uu

Fig.7
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Fig.8
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Tram goc Tram goc
UE 16n 1h MME SGW
Dir liéu duong
< 1én/dudng xuong
801. Bao cao do dac
802. Xac dinh bd sung té bao cua
tram gdc nhod va/hoc thiét 1ap
DRB, va di trti diém neo
803. Thong bdo yéu cau thi hai
|
804. Tao cAu hinh té bao cua
tram gbc nhé va/hoic thiét
lap DRB, va chuén bi di tra
‘diém neo
805 Thong bao dap tng tha hai
806. Thong bao ciu hmh lai két n01RRC
<
807. Cau hinh lai
két noi
808. Thong bdo hoan 8,09~ ;Fhépg 810. Thong
tat cdu hinh lai két | bao ciu hinh béo yéu ciu |[811. Thong
ndi RRC xong chuyén béo yéu cau
» duong chuyén
» kénh mang
815. Truy cip ngiu nhién >
812. Chuyén duong
813. Thong béo dlép g chuyén llcénh mang
814. Thong bao dap tmg chu?'én dudng
816. Dit liéu duong lén/dudong xudng 816. Dir liéu dufmf,; 1én/dudng xubng
< > i >
816. Dit liéu dudng lén/  [816. Dit liéu dudng
duong xubng 1én/dudng xudng
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Tram goc 16n
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Kénh mang
Lo T T TN T T T T vOtuyén T

Nén mao dau| ... Nén mao dau
PDCP = I I
Baomat | ... | Baomat

oo

Phén doan/yéu Phén doan/yéu
RLC ¢ cautruyen lai |**| cau truyén lai
\| tu dong, v.v. tu dong, v.v.

r;,_-__{{}____(% _____ Kénh logic _ _

Lap lich/xur ly uu tién
|

MAC Ghép kénh/giai ghép
kénh

HARQ

e + _______ Kénh truyén .

DL-SCH/UL-SCH

Fig.11
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Kénh mang
o~ - > =" vo tuyén — -

Phén doan lai/ Phan doan lai/
gui/truyén lai, |- | gui/truyén lai,
V.V.

uy
’,___#_____(} _____ Kénh logic _

Lap lich/x Iy wu tién
| |
MAC <, Ghép kénh/giai ghép
kénh

M <:> _______ Kénh truyén _
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Q
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Fig.12
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’ Kénh mang
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Fig.13
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UE

Tram goc
lo’n

»
)

1403. Phan thir nhit cua cac RLC

Tram goc
nhé

1401. Tao ra cac PDCP
PDU duorng xudng

1402. Xac dinh phan thir nhat
cua cac RLC PDU duong

xudng va phan thir hai cua cac
RLC PDU duong xudng

PDU dudng xudng

1404. Phan thir hai ctia cac RLC

PDU dudng xudng

;

1406. Phén thir hai ctia cac RLC PDU dudng xudng

1405. Chuén bi phan phéi
phan thir hai ctia cac RLC
PDU duong xudng

»i
)

1407. Ghép lai

I

Fig.14
Tram Tram
YE goc lon gbc nhod

|

1501. Tao ra bao céo tinh
trang RLC thir nhét

1502. B4o céo tinh trang
RLC thir nhat _

1503. Cac RLC PDU can truyen lai
trong phan thir nhit cua cac RLC
PDU dudng xudng

»i
«

A

1504. Bao cdo tinh trang
RLC thir nht hodc thong
bao truyén lai

1505. Cdc RLC PDU cén truyén lai trong phan
thtr hai ciia cac RLC PDU dudng xuong

Y

Fig.15
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UE

Tram
goc 16n

| 1601. Tao ra bao céo tinh
- trang RLC thir nhat

1602. Bao céo tinh trang RLC thir nhét

Tram
goc nhéd

Ao
1603. Cac RLC PDU can truyén lai trong
phan thir hai ctia cac RLC PDU duong xudng

Y

<
1

<

605. Cac RLC PDU cén truyén lai

1604. B4o céo tinh trang
RLC thir nhat

trong phan thir nhat ctia cac RLC <
PDU duong xudng

Fig.16
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Tram Tram
UE goc lon goc nho

1701. BSR

A .
>

1702. Cap phat tai
nguyén dudng l1én

1703. Théng tin cp phép

A

A
>

1705. C4p phat tai
nguyén duong 1én

1706. Thong tin cAp phép dudng 1én thir hai

g
<

1707. Xéc dinh khdi lwong
dir li€u can gui

I

1708. Tao ra cac RLC
PDU duodng 1én

1709. Phan tht nhét cta céc
RLC PDU duong lén

>
1710. Phan thir hai cta cac RLC PDU duong 1én

Y

1711. Phan thi hai cua céc
RLC PDU duodng 1én

1712. Ghép lai
I

Fig.17
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Tram
goc 1on

1801. Tao ra bao céo tinh
trang RLC thir hai

1803, Xac dinh nhom
truyén lai dudng 1€n

1804. Cac RLC PDU trong nhém
con truyen lai duong 1€n thir nhat

A -

»

1805. Cac RLC PDU trong nhém con
truyén lai duong 1én thir hai

Tram
goc nho

A .
' o

1€n thr hai

1806. Cac RLC PDU trong
nhém con truyén lai duong

A

UE Iram
goc 16n
|
1901. Tao ra bao céo tinh
trang RLC thtr hai
1902. Béo céo tinh trang RLC thit hai
<

1903, Xac dinh nhom
truyén lai duong 1én

1904. Cac RLC PDU trong
nhoém truyén lai duong 1én

Y

Fig.19
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UE

Tram goc

16n

Tram goc
nho

2001. Tao ra bao céo tinh
trang RLC thir hai

2002. B4o céo tinh trang
RLC thir hai

d
)

2003, X4c dinh nhom
truyén lai duong 1én

2004. Cac RLC PDU trong nhém truyén lai duong lén

i
)

2005. Cac RLC PDU trong
nhém truyén lai dudng 1én

Fig.20
Tram gbc Tram gbc
UE I6n nhé

thiét 1ap lai két ndi RRC

2101. Thong béo yéu cau

2104. Thong bao thiét 1ap
lai két ndi RRC

P

2102. Thong bao nhéc
thiét 1ap lai

<«

2105. Thiét 1ap lai két ndi
"RRC

2106. Thong béo hoan tat
thiét 14p lai két n6i RRC

»

2103. Treo DRB

2107. Thong b4o hoan tat
thiét 1ap lai két ndi RRC

Y

Fig.21
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L
Fig.27
r
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Tram gbc thir nhat xéc dinh thoi diém kich hoat hodc thot
diém dinh hoat cua te bao thir hai cta tram goc thr ha1 trong |~ >
do, tram goc thir nhét 13 tram goc chinh, va tram gbc thir hai |

la tram goc phu

'

Tram goc thir nhat thong bao riéng ré& cho tram gbc thir hai
va UE biét thoi diém kich hoat hodc thoi diém dinh hoat cia [\
té bao tht hai

Fig.31

UE nhén tin hiéu chi thi tir tram géc thir nhat hosc tram gbc
thur ha1 trong dé, tin hiéu chi thi  nay duogc dung de cho biét
thosi diém kich hoat hoic thoi didm dinh hoat cta té bao thir
hai cua tram goc thu hai, va thoi diém kich hoat hodc thoi
diém dinh hoat cua té bao ‘thir hai dugc tram goc thi nhét xéac
dinh

l

UE thyc hién thao tac kich hoat ddi véi té bao thir hai khi tai
thoi diém klch hoat, hoiac UE thuc hién thao tac dinh hoat ddio
voi té bao thu hai khi t6i thoi diém dmh hoat

Fig.32

Tram gbc thir hai xac dinh thoi diém kich hoat hodc thot
diém dinh hoat cta t& bao tht hai cta tram gbc thir hai

'

Tram gbc thir hai bao riéng r€ cho tram gdc thir nhit va UE
biét thoi diém kich hoat hoac thoi dlem dinh hoat cua té bao
thir hai, trong d6, tram goc thir nhét 13 tram goc chinh, va
tram gdc thir hai 1a tram gbc phu

Fig.33
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UE nhén tin hiéu chi thi tir tram goc thir nhit hoic tram gbc
tha ha1 trong do, tin hiéu chi thi _nay dugc dung de cho biét
thoi didm kich hoat hoic thoi diém dinh hoat ciia té bao thir
hai cta tram goc thur hai, va thoi diém kich hoat hoac thoi
diém dinh hoat cua té bao thir hai duogc tram goc thir hai xac
dinh

v

UE thyc hién thao tac kich hoat ddi véi té bao thir hai khi téi
thoi dlem kich hoat, hodc UE thuc hién thao tac dinh hoat
dbi véi té bao thu hai khi toi thoi diém dinh hoat

Fig.34

UE tao ra PHR m6 rong, trong do, PHR mé rong nay bao
gom thong tin PH k1eu thir nhat ‘va théng tin PH kiéu thtr hai
clia té bao thir nhit ciia tram gdc thir nhat, va thong tin PH
kiéu thir nhét va thong tin PH ki€u thir hai ctia t€ bao thr hai
cua tram goc tha hai

Y

UE tao ra PHR mé rong, trong do, PHR m& rong nay bao
gom thong tin PH kiéu thr nhat va thong tin PH kiéu thir hai
clia té bao thir nht ciia tram goc thir nhét, va thong tin PH
kiéu thir nhét va thong tin PH kleu thir hai cda té€ bao thir hai
cua tram goc thir hai

Fig.35

Tram goc thir nhat nhin PHR mé rong tir UE, trong d6, PHR
mo rong nay bao gom thong tin PH k1eu thir nhat va thong
tin PH kiéu thir hai ctia té bao thi nhét cta tram goc thir nhat, I~y
va thong tin PH kiéu thtr nhat va thong tin PH kiéu thtr hai
ctia té bao thir hai ciia tram gbc thir hai

Y

Tram gdc thr nhét thuc hién viéc diéu khién cong suat duong
len theo PHR mé rong, va giri PHR m6 rong nay ¢ dén tram
gbc thir hai, d tram goc thir hai thuc hién viéc didu khién

cong suét dudng 1én theo PHR mé rong nay

Fig.36
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