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(57) Sang ché dé xuit phuong phap (100), dugc thyc hién boi thiét bi ngudi dung (User

Equipment - UE) (310) trong ché do khong ta, dé xac dinh khong gian tim kiém chung

(Common Search Space - CSS) dé nhan goi NB-IoT (NarrowBand Internet of Things -

Internet van vit bang hep). Phuong phap niy bao gdm budc xac dinh (102) tap hop khung

con tuan hoan 1am mau khung con co hdi nhin goi (Paging Occasion - PO). Phuong phap

nay con bao gém budc theo ddi (104) khung con bat dau ciia CSS nhan goi dé biét bo nhan
dang tam thoi trong mang vo tuyén (Radio Network Temporary IdentiTier - RNTI). Khung
con bt dau ctia CSS nhin goi dugc xac dinh nhu sau: khung con dau tién (SF0) (108), ma
duoc xac dinh bai mau khung con co hoi nhén goi, 1a dugc str dung khi SFO dugc xac dinh

(106) 12 khung con dudng xudng hop 1¢. Khung con dudng xudng hop 1é tiép theo sau SFO

(110) 1a duoc sir dung khi SFO duoc xac dinh (106) 13 khung con dudng xudng khong hop

16. Thiét bj ngudi dung va nit mang ciing dugc dé xuit.
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Linh vuc k§ thuit dwoc dé cap

Séang ché dé cap chung dén cac hoat dong truyén thong khong day, cu thé hon,
1a dén viéc x4c dinh khong gian tim kiém chung (Common Search Space - CSS) dé
nhén goi céac hé théng va cac thiét bi Internet van vat biang hep (NarrowBand Internet

of Things - NB-IoT).

Tinh trang k§ thuit cia sang ché
Internet van vat bang hep (Narrow Band Internet of Things - NB-IoT) 1a hé
théng béng‘ hep (bang thong 180 KHz) dugc phat trién cho hé théng Internet van vat
qua mang té bao béi 3GPP (Third Generation Partnership Project - du an hop tac thé
hé tht ba). Hé théng nay 13 dua trén cic hé théng LTE (Long Term Evolution - phat
trién 1au dai) va nhdm t6i viéc t&i wu hod kién tric mang va cai thién sy phi song
trong nha cho mot s6 luong 16n thiét bi v6i mot hodc nhidu dic diém bt ky trong sb
cac dic diém sau day:
o cac thiét bi thong luong thap (vi du, 2Kbps (kilobit per second - kild
bit trén gidy))
e su nhay cam véi do tré thép (vi du, ~10 giay)
e chi phi thiét bi siéu thp (vi du, duéi 5 d6 la)
¢ muc tiéu thu cOng sudt cua thiét bi thap (vi du, tudi tho pin 12 10 nam)
C6 thé thiy rang mdi té bao (vi du, ~1 km?) trong hé thong nay s& phuc vu
hang nghin (vi du, ~50 nghin) thiét bi khong day, chang han céc by cam bién, cac
may do, cdc bo chép hanh, v.v.. Didu bét budc 12 hé théng nay phai c6 thé cung cap
su phu séng tdt cho cac thiét bi cua nd, ma thuong duge dat sdu trong nha, vi dy,
dudi mat dét trong cac tﬁng ham, hay thdm chi 12 dugc chon vao tuong nha va bi han
ché vé kha nang sac pin hodc khong c6 kha nang sac pin. Tuy co nhiéu loai thiét bi

khac nhau dugc tinh dén, nhung dé cho don gian thi ching s& dugc goi 1a cac thiét bi
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khong day (Wireless Device - WD) hodc cac thiét bi nguoi ding (User Equipment -
UE) trong sudt tai lidu nay.

Dé cho phép trién khai NB-IoT nh¢ st dung chi mét séng mang GSM dugc
quy hoach lai va hd trg chi phi san xudt thap hon cho cac NB-IoT UE, thi bang thong
da duoc giam xudng con mot khéi tai nguyén vat 1y (Physical Resource Block -
PRB) v6i kich thude 180 KHz dugce chia thanh vai song mang con.

DP&i v6i hé thdng song cong phan chia theo tan sb hay FDD (Frequency
Division Duplex) (tic 1a bd phat va bd thu hoat dong tai cac tan sd séng mang khac
nhau), thi chi c6 ché do ban song cong la can phai duogc hd trg & UE. D9 phuc tap
ctia céc thiét bi thdp hon (vi du, chi mot chudi bo phét/chudi bd thu) c6 nghia la mot
s6 su lap lai cling c6 thé duoc cin dén trong ving pht séng binh thuong. Ngoai ra,
dé giam bt d6 phirc tap cua UE, thi gia dinh ¢6 thé chap nhan dugc 1a ¢6 1ap lich
chéo khung con. Tuc 13, hoat dong truyén 14 duoc 14p lich trude hét trén kénh diéu
khién DL (DownLink - duong xudng) vat 1y ting cudng (Enhanced Physical DL
Control Channel - E-PDCCH, con duoc goi 1a NB-PDCCH) va sau dé, 1an truyén
dau tién cua dir liéu thuc trén kénh dung chung DL vat ly (Physical DL Shared
CHannel - PDSCH) 14 dugc thuc hién sau lan truyén cudi cing cua NB-PDCCH.
Twong tu, dbi v6i hoat dong truyén dit liéu dudng 1én (UpLink - UL), thi thong tin
vé cac tai nguyén dugc 14p lich boi mang va dugc can thiét bsi UE dé truyén UL 1a
duogc van chuyén truéc hét trén NB-PDCCH, va sau do, lan truyén du tién cua dir
liéu thuc bai UE trén kénh dung chung UL vét ly (Physical UL Shared CHannel -
PUSCH) la duoc thuc hién sau lin truyén cudi cung cia NB-PDCCH. No¢i cich
khéc, ddi v6i ca hai truong hop néu trén, thi khong c6 hoat dong nhan kénh diéu
khién va nhan/truyén kénh dit liéu dong thoi nao tir géc do UE.

Phan vin ban sau day la trich doan tir phan 7 cua tai lieu 3GPP TS 36.304,
toan bd phin do dwoc két hop vao diy bang cach vién dan:

7. Paging

7.1 Discontinuous Reception for paging

The UE may use Discontinuous Reception (DRX) in idle mode in order to reduce
power consumption. One Paging Occasion (PO) is a subframe where there may

be P-RNTI transmitted on PDCCH addressing the paging message. One Paging
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Frame (PF) is one Radio Frame, which may contain one or multiple Paging
Occasion(s). When DRX is used the UE needs only to monitor one PO per DRX
cycle.
PF and PO is determined by following formulae using the DRX parameters
provided in System Information:
PF is given by following equation:
SEN mod T= (T div N)*(UE_ID mod N)
Index i s pointing to PO from subframe pattern defined below will be derived
from following calculation:
i s = floor(UE_ID/N) mod Ns
System Information DRX parameters stored in the UE shall be updated locally in
the UE whenever the DRX parameter values are changed in SI. If the UE has no
IMSI, for instance when making an emergency call without USIM, the UE shall
use as default identity UE_ID = 0 in the PF and i_s formulas above.
The following Parameters are used for the calculation of the PF and i_s:
- T: DRX cycle of the UE. T is determined by the shortest of the UE specific
DRX value, if allocated by upper layers, and a default DRX value broadcast in
system information. If UE specific DRX is not configured by upper layers, the
default value is applied.
- nB: 4T 2T, T, T/2, T/4, T/8, T/16, T/32.
- N:min(T,nB)
- Ns: max(1,nB/T)
- UE ID: IMSI mod 1024.
IMSI is given as sequence of digits of type Integer (0..9), IMSI shall in the
formulae above be interpreted as a decimal integer number, where the first digit
given in the sequence represents the highest order digit.
For example:

IMSI = 12 (digit]=1, digit2=2)
In the calculations, this shall be interpreted as the decimal integer "12", not

"Ix16+2 = 18"
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7.2 Subframe Patterns
FDD:
Ns PO when PO when PO when PO when
i s=0 i s=1 i s=2 i s=3
1 9 N/A N/A N/A
2 4 9 N/A N/A
4 0 4 5 9
[Table 0-1]
TDD (all UL/DL configurations):
Ns PO when PO when PO when PO when
i =0 i s=1 i §=2 i §=3
I 0 N/A N/A N/A
2 0 5 N/A N/A
4 0 I 5 6
[Table 0-2]

Ban chit k§ thuit ciia sang ché

Nhu ¢6 thé thiy tir trich doan néu trén, giai phap hién tai cung cip cac co hoi
nhéan goi khong thich hop cho cac NB-IoT UE (vi du, khong cé co hoi nhén 201 nao
hoic sb lwong co hoi nhén goi bi han ché). Do d6, gidi phap nay cung cAp nhiing co
hoi bi gidi han hoac khong thich hop dé cac NB-IoT UE truyén thong mdt cach thich
hop.

Trong ban md ta nay, nguoi ndp don dé xuét cac phuwong phép va céac thiét bi
d8 khic phuc cac van dé nay bang cach xéc dinh co hoi nhén goi (Paging Occasion -
PO), khung nhan goi (Paging Frame - PF), va khong gian tim kiém chung (Common
Search Space - CSS) cho NB-IoT UE. Giai phap nay cung cAp nhitng co hoi phu hop
hon dé cac thiét bi NB-IoT truyén thong.

Cac phuong 4n khac nhau dugc bdc 10 & day dé theo doi, ddng chinh, cai
bién, va/hoic 4n dinh cac co hdi nhén goi va/hodc céc khung nhéin g0i cho cac NB-

IoT UE. Theo cac phuong an cu thé, sang ché dé xuit cac phuong phap va cac thiét
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bi dé st dung khi cac khung con bi chiém béi cac kénh hodc céc tin hiéu quang ba
khac. Theo cac phuwong an bd sung, sang ché @& xuit cac phuong phép va cic thiét bi
cho su hoat ddng trong dai. Theo cac phuong an bd sung, sang ché dé xuét cac
phuong phép va cac thiét bi cho su hoat dong doc 1ap hodc su hoat dong & dai bao
vé. Theo cac phuong an bd sung, sing ché dé xuét cac phuong phap va céac thiét bi
dé xéac dinh CSS nhin goi nho sir dung miu khung con hop 1 ma khong lam thay
d6i mau khung con PO. Céc phuong phéap khac nhau duge mo ta & day la c6 thé
dugc thue hién béi thiét bi khong dy, UE, nit mang, hogc mét sé t6 hop phu hop
ctia céc thiét bi.

Séng ché d& xudt phuong phap dugc thuc hién béi thiét bi khong day.
Phuong phép nay bao gdm budc xac dinh tdp hop khung con tudn hoan lam mau
khung con co hdi nhin goi (Paging Occasion - PO) va theo ddi khung con bét dau
ctia CSS nhin go1 dé thu duoc bd nhan dang tam thoi trong mang vo tuyén (Radio
Network Temporary Identifier - RNTI). Khung con bét dau cua CSS nhan goi duoc
xéac dinh nhu sau: (i) khung con dAu tién (SF0), duge x4c dinh bdi mau khung con co
hoi nhin g0i, dugc st dung khi SFO dugc xac dinh la khung con duodng xuéng hop
18; va (ii) khung con dudng xudng hop 1¢ tiép theo sau khi SFO dugc st dung khi
SFO dugc x4c dinh 1a khung con duong xudng khong hop 1&.

Theo mdt sé phuong 4n, khung con nay dugc xac dinh la khung con duong
xudng hop 1& néu khung con nay dugc chi thi duéi dang khung con duong xubng
hop 1€ trong khdi thong tin hé théng bang hep 1 (NarrowBand System Information
Block 1 - NB-SIB1) va khung con nay khong bao gdm phén tit ndo trong sd cac phan
tlr sau day: NPSS (NB-IoT Primary Synchronization Sequence - chudi dong bd so
cp NB-IoT), NSSS (NB-IoT Secondary Synchronization Sequence - chudi dong bd
thir cap NB-IoT), NPBCH (NB-IoT Physical Broadcast CHannel - kénh quang ba vat
Iy NB-IoT), va NB-SIB1.

~ Thiét bi khong day ciing dugc dé xuét. Thiét bi khong day nay bao gdm hé
mach xt ly duoc tao cAu hinh dé xac dinh tap hop khung con tudn hoan 1am mau
khung con co hdi nhin goi (Paging Occasion - PO) va theo ddi khung con bat dau
ctia CSS nhin go1 dé thu duoc bd nhan dang tam thoi trong mang vo tuyén (Radio

Network Temporary Identifier - RNTI). Khung con bét dau cia CSS nhan goi duoc
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xac dinh nhu sau: (i) khung con dau tién (SF0), dugc x4c dinh boi mau khung con co
hoi nhén goi, dugc st dung khi SFO dugc x4c dinh la khung con duong xuéng hop
1€; va (ii) khung con dudng xubng hop 18 tiép theo sau khi SFO dugc sit dung khi
SFO duoc x4c dinh 12 khung con dudng xubng khong hop 1&. Thiét bi khong day nay
c6 thé con bao gdm hé mach cép cong sut dugc tao cdu hinh dé cung cp cong suat
cho thiét bi khong day nay.

Theo mdt sé phuong 4n, khung con nay dugc xdc dinh la khung con duong
xuéng hop 1& néu khung con nay dugc chi thi dudi dang khung con duong xubng
hop 18 trong khdi thong tin hé théng bang hep 1 (NarrowBand System Information
Block 1 - NB-SIB1) va khung con nay khong bao gb6m phén it nao trong s6 cac phan
tlr sau day: NPSS (NB-IoT Primary Synchronization Sequence - chudi ddng bd so
cdp NB-IoT), NSSS (NB-IoT Secondary Synchronization Sequence - chubi dong bo
thit cip NB-IoT), NPBCH (NB-IoT Physical Broadcast CHannel - kénh quang ba vét
ly NB-IoT), va NB-SIB1.

Thiét bi ngudi dung (User Equipment - UE), @& x4c dinh khong gian tim kiém
chung (Common Search Space - CSS) dé nhin goi NB-IoT trong Itic hoat dong trong
ché do khong tai, cling dugc dé xuit. UE nay bao gdom dng ten dugc tao céu hinh dé
glri va nhan cac tin hiéu khong day; UE nay con bao gdm hé mach dau trudc vo
tuyén duoc ndi voi dng ten va véi hé mach xur ly, va dugce tao cAu hinh dé diéu hoa
c4c tin hiéu duoc truyén thong gilta dng ten va hé mach xur ly. Hé mach xir ly nay
duoc tao cdu hinh dé xac dinh tip hop khung con tudn hoan lam mau khung con co
hoi nhin goi (Paging Occasion - PO) va theo ddi khung con bét dau caa CSS nhan
goi dé thu duoc bd nhian dang tam thoi trong mang voO tuyén (Radio Network
Temporary Identifier - RNTI). Khung con bét ddu ctia CSS nhan goi dugc x4c dinh
nhu sau: (i) khung con dau tién (SF0), dugc xac dinh bai mau khung con co hoi nhin
goi, dugc st dung khi SFO dugc xac dinh la khung con duong xubng hop 1¢; va (ii)
khung con duong xudng hop 1¢ tiép theo sau khi SFO dugc st dung khi SFO duoc
xéac dinh la khung con duong xudng khong hop 16.Thiét bi ngudi dung nay con bao
g6m giao dién dau vao duoc ndi véi hé mach xtt Iy va dugce tao céu hinh dé cho phép
nhap thong tin vao UE dé xr Iy bang hé mach xt Iy, va giao dién dAu ra duoc ndi véi

hé mach xir Iy va dugc tao cAu hinh dé xuét ra thong tin tir UE, ma da duoc xt ly boi
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hé mach x@ ly. Ngoai ra, thiét bi ngudi ding nay con bao gbm pin dugc nbi voi hé
mach xtr ly va dugc tao céu hinh dé cip cong sut cho UE.

Theo mdt sé phuong 4n, khung con nay dugc xac dinh la khung con dudng
xudng hop 1& néu khung con nay dugc chi thi dudi dang khung con duong xubng
hop 1€ trong khdi thong tin hé théng bang hep 1 (NarrowBand System Information
Block 1 - NB-SIB1) va khung con nay khong bao gdm phén tir nio trong s6 céc phan
tir sau day: NPSS (NB-IoT Primary Synchronization Sequence - chudi dong bo so
chp NB-IoT), NSSS (NB-IoT Secondary Synchronization Sequence - chudi dong bod
thir cap NB-IoT), NPBCH (NB-IoT Physical Broadcast CHannel - kénh quang ba vat
ly NB-IoT), va NB-SIB1.

Phuong phép dugc thuc hién bdi nit mang ciing dugc dé xuit. Phuong phap
nay bao gébm budc xac dinh tap hgp khung con tudn hoan duéi dang mau khung con
co hoi nhan goi (Paging Occasion - PO) va truyén thong diép nhin goi dén thiét bi
ngudi dung (User Equipment - UE), thong di€p nhin goi nay bt déu bing khung
con bit ddu cua CSS nhin goi. Khung con bét dau cua CSS nhin goi dugc x4c dinh
nhu sau: (i) khung con déu tién (SF0), duoc x4c dinh boi mau khung con co hdi nhén
goi, duge st dung khi SFO dugc xac dinh la khung con duong xubng hop 1&; va (ii)
khung con dudng xubng hop 1¢ tiép theo sau khi SFO dugc st dung khi SFO duge
xéac dinh 1a khung con dudng xubng khong hop 1€.

Theo mot sb phuong 4n, nut mang nay chi thi khung con dudi dang khung
con dudng xudng hop 1¢ trong khéi thong tin hé théng bang hep 1 (NarrowBand
System Information Block 1 - NB-SIB1). Nt mang nay xac dinh khung con nay la
khung con duong xubng hop 1& néu khung con nay khong chua phan tir ndo trong 5O
cac phan tir sau ddy: NPSS (NB-IoT Primary Synchronization Sequence - chudi
ddéng bd so cAp NB-IoT), NSSS (NB-IoT Secondary Synchronization Sequence -
chudi ddng bo thir cp NB-IoT), NPBCH (NB-IoT Physical Broadcast CHannel -
kénh quéang ba vat ly NB-IoT), va NB-SIB1.

Nut mang, dé xac dinh khong gian tim kiém chung (Common Search Space -
CSS) dé nhin goi NB-IoT, cling dugc dé xuét. Nut mang nay bao gdm hé mach xir Iy
duoc tao cdu hinh dé xac dinh tap hop khung con tudn hoan duéi dang mau khung

con co hdi nhan goi (Paging Occasion - PO) va truyén thong diép nhin goi dén thiét
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bi nguoi dung (User Equipment - UE), thong diép nhin goi nay bat dau bing khung
con bit dau cua CSS nhin goi. Khung con bt ddu ctia CSS nhin goi duoc xic dinh
nhu sau: (i) khung con dau tién (SF0), dugc xé4c dinh boi mAu khung con co hdi nhin
goi, dugc st dung khi SFO dugc xac dinh ]1a khung con dudng Xuéng hop 1€; va (i)
khung con duong xubng hop 1& tiép theo sau khi SFO dugc st dung khi SFO dugc
xac dinh la khung con dudng xubng khong hop 1&.

Theo mét sé phuong 4n, nit mang nay chi thi khung con dudi dang khung
con dudng xudng hop 1é trong khdi thong tin hé thong bing hep 1 (NarrowBand
System Information Block 1 - NB-SIBI). Nut mang nay xac dinh khung con nay la
khung con duong xubng hop 1¢ néu khung con nay khong chira phén ti ndo trong s6
cac phan tir sau day: NPSS (NB-IoT Primary Synchronization Sequence - chudi
dong bd so cip NB-IoT), NSSS (NB-IoT Secondary Synchronization Sequence -
chudi ddng bd tht cdp NB-IoT), NPBCH (NB-IoT Physical Broadcast CHannel -
kénh quang ba vat ly NB-IoT), va NB-SIBI.

Céc phuong an nhét dinh cta sang ché co thé dem lai mot hodic nhiéu wu diém
ky thuat. Vi dy, mot s6 phuong an c6 thé c6 loi 1a cung cép nhitng co hdi phu hop
hon dé cac thiét bi NB-IoT truyén thong. Mot s6 phuong 4n thi cho phép viée truyén
NB-IoT thich trng mot cach linh hoat voi mau khung con duong xubng hop 1&. Mot
s6 phuong 4n thi ¢6 lgi 1a cung cép co ché nhén goi giéng nhau cho céac thiét bi NB-
IoT ma khong phu thudc vao ché do hoat dong, bao gdm ché d6 hoat dong trong dai,
ché do hoat dong doc 1ap, va ché do hoat dong & dai bao vé. Ngoai ra, mot s
phuong an c6 thé cho phép ngin chin sy xung dot ciia cac khung duoc gii qua hoat
dong nhin goi. Céc uu didm khéc c6 thé dé dang duogc ngudi co kién thirc trung
binh trong linh vuc nhén thay. Cac phuong 4n nhét dinh cua sang ché ¢6 thé khong
¢6 uu diém nao trong sb, c6 mot ) trong sb, hodc co tat ca trong sb, cac uu diém

duoc néu.

M6 ta vin tit cac hinh vé
~ Fig.1 1a hinh v& thé hién luu db tién trinh cta phuong phép vi du dugc thuc

hién boi thiét bi ngudi ding theo cac phuong 4n nhat dinh cla sang ché.
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Fig.2 14 hinh v& thé hién Iuu db tién trinh ciia phuong phap vi du duge thue
hién bdi nit mang theo cdc phuong an nhét dinh ciia sang ché.

Fig.3 1a hinh v& thé hién so dd ctia mang truyén thong khong day vi du theo
céc phuong an nhét dinh clia séng ché.

Fig.4 1a hinh v& thé hién so dd cta thiét bi ngudi dung vi du theo cac phuong

an nhat dinh cua sang che.

MO ta chi tiét cac phwong 4n thue hién séng ché

Mot sb trong s cac phuong an dugce dy tinh & ddy s& duge mo ta day du hon
duéi day dua vao cac hinh v& kém theo. Tuy nhién, cdc phuong an khac cling nam
trong pham vi cia sang ché, va sang ché khong dugc hiéu 1a chi giéi han & cac
phuong an dugc néu & déy; thay vao do, cic phuong an nay chi duoc cung cip lam
vi du dé chuyén tai pham vi ctia sdng ché dén nhitng ngudi c6 kién thirc trung binh
trong linh vuc. Cac sd chi dan gidng nhau dugc dung d8 chi cac phan tir gibng nhau

trong suot ban mo ta nay.

1.1 Céac khung con bi chiém béi cac kénh/cac tin hiéu quang ba khac

Theo cac phuong an cu thé, thi cac khung con bi chiém béi cac kénh hoic cac
tin hiéu quang ba khac 1a c6 thé gay nhiéu vé6i céc thong diép nhan goi. Vigc truyen
nhén goi 1a dugc lién két v6i bd nhan dang tam thdi trong mang vo tuyén nhéan goi
(Paging Radio Network Temporary Identifier - P-RNTI). No ¢ thé dugc gl qua
mdi trong s6 hai bién thé la:

() Kénh diéu khién duong xudng vét Iy NB-IoT (NB-IoT Physical Downlink
Control CHannel - NPDCCH) ma khong c6 kénh dung chung dudng xudng
véat Iy NB-IoT (NB-IoT Physical Downlink Shared CHannel - NPDSCH).
Bién thé nay c6 thé dugc dung dé thong bao vé cac ban cip nhat thong tin hé
théng (System Information - SI). Trong truong hop nay, thi thong tin diéu
khién duong xudng (Downlink Control Information - DCI), ma dugc mang
boi NPDCCH, 1a ¢6 thé chira c& chi thi ring c6 cép nhat SI ma khong co
thong tin 1ap lich cia NPDSCH. Néu cac NB-IoT UE c6 hd trg hé thong canh
bao doéng dat va song than (Earthquake & Tsunami Warning System -
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ETWS), hé théng canh bio gii thong diép té bao (Cellular Messaging Alert

System - CMAS), hé théng chin truy cip mo rong (Extended Access Barring

- EAB), hodc canh bao hodc cac thdng diép khac nhau khdc, thi DCI cling ¢6

thé cung cip bo chi thi cho céc hé théng nay.

(b) NPDCCH c6 NPDSCH tuong tmg. Bién thé nay c6 thé duoc dung dé gui
thong diép nhin goi, trong d6 cac bit DCI mang thong tin 1ap lich cta
NPDSCH cho théng diép nhan goi.

Péi véi hoat dong NB-1oT, thi céc khung con {0, 4, 5, 9} 1a bi chiém day dic
béi cac kénh/cac tin hiéu quang ba khac ma bao gdm, nhung khong chi giéi han &,
céc phan tir sau day:

e NPBCH: NPBCH chiém hoan toan PRB tai khung con 0 trong mdi khung vo
tuyén;

e NPSS: NPSS duoc truyén trong khung con 5 v6i chu ky 1a 10 ms. NPSS st
dung 11 ky hiéu OFDM (Orthogonal Frequency Division Multiplexing - ghép
kénh phan chia theo tan sb truc giao) cudi cling cla céc khung con ma trong
d6 NPSS xut hién ddi véi CP (Cyclic Prefix - tién to vong) binh thudng. Tuc
14, NPSS chiém khung con 5 trong mdi khung vo tuyén;

e NSSS: NSSS dugc truyén trong khung con 9. NSSS st dung 11 ky hi¢u
OFDM (Orthogonal Frequency Division Multiplexing - ghép kénh phén chia
theo tan sb truc giao) cudi cing cla cac khung con ma trong d6 NSSS Xuat
hién ddi véi CP (Cyclic Prefix - tién t6 vong) binh thuong. Chu ky cia NSSS
duge thiét dat bang 20 ms;

e NSIBI (khéi thong tin hé théng NB-IoT): NSIB1 dugc truyén trong khung
con #4 trong mdi khung vo tuyén truyén NSIB1. Khung v tuyén bi chiém boi
NSIB1 xuét hién ¢t cach mot khung mot lan trong 16 khung v tuyén lién
tiép, v6i khung vo tuyén ctia nhém 16 xuét hién mdi {64, 32, 16} khung vd
tuyén mot lan.

Nhu c6 thé thay, cac kénh/céc tin hiéu quang ba nay néi chung la dugc truyén
trén cac khung con cu thé theo mau da biét ddi véi ca cac nut mang 13n céc thiét bi
khong day dang hoat dong trong hé thdng. Tinh dén cac khung con bi chiém day dic,

thi c6 nhu cdu la cung cp du so lugng co hoi dé giri nhan goi, sao cho cac nut va cac
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thiét bi khac nhau c6 thé truyén thong. Khong gian tim kiém chung (Common Search
Space - CSS) dé nhén goi 1a chia khoa dé giri NPDCCH ciia viéc nhin goi. Theo céc
phuong an cu thé, thi UE theo d&i CSS dé nhan gol dbi voi hoat dong truyén nhéan
goi tiém ning. Sau do, diém bét dau tiém nang cta CSS dé nhin goi dugc dong
chinh véi co hdi nhén goi (Paging Occasion - PO), ma ¢6 thé duoc xac dinh cho UE
cu thé. Dé ¢ da co hoi dé nhén goi cac UE trong té bao, thi cin phai c6 dinh nghia
phi hop vé khung nhin goi (Paging Frame - PF) va co hoi nhin goi (Paging
Occasion - PO). Sau khi ddng chinh, thi UE ¢6 thé giri cdc hoat dong truyén nhin
gol.

1.2 Su hoat dong trong dai

Péi voi tit ca cac ché do hoat dong, bao gém ché do hoat dong da PRB, thi
UE nhén su nhén goi trén PRB mé neo. Ngoai NPDCCH va NPDSCH nhén goi ra,
thi vai loai kénh va tin hiéu quang b4 cling co thé dién ra trén cing PRB, bao gdm
NPBCH, NPSS, NSSS, NSIB1, va hoat dong truyén SIB khac.

Ngoai ra, dbi véi su hoat dong trong dai, thi mau khung con MBSFN
(Multicast/Broadcast Single Frequency Network - mang don tdn s6 phat da
diém/phét quang b4) 1a tdn tai va phai dugc dinh vao. Diéu nay gidi han cac khung
con & SF {0, 4, 5, 9} trong khung v6 tuyén dé truyén NPBCH, NPSS, NSSS, NSIB1,
khung con bat dau nhin goi.

Do do, so voi LTE ké thira, thi cac khung con kha thi dé bt diu CSS nhén goi
1a rat bi han ché:

e Khung con 4 trong cac khung vo tuyén d6 khong bi chiém boi NSIB1;
e Khung con 9 trong céc khung vo6 tuyén d6 khong bi chiém bai NSSS;

1.2.1  Chi thi truc tiép véi cic chi s6 khung con tuyét d6i

Khung con 0 va 5 khong con kha dung cho CSS nhin goi nita. Theo céc
phuong an cu thé, thi mau khung con nhin goi cho FDD ¢6 thé duoc cai bién dén
Bang 1.

Pé cung cép da co hoi dé nhan goi cac NB-IoT UE, thi vai co ché duoc tinh

dén:
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. Béo ton du sb lugng co hot nhén goi. Vi du, NSSS duoc truyén nhiéu nhét 13
cach mot khung vo tuyén mot lan. Piéu nay chira lai it nhét 1a khung con 4 &
céch mot khung vo tuyén mot 1an cho CSS nhan goi.

. Xac dinh céc co ché dé xr 1y xung dot.

a. Theo mot phuong 4n, néu {PF, PO}, ma thu dugc tir phép tinh PF/PO
ké thira, 1a xung dot véi hoat dong truyén quang bé khéc, thi UE dugc
nhin goi trong RF (Radio Frequency - tin sb vo tuyén) khong xung dot
tiép theo voi cing mot PO. Vi du, néu co hoi nhan goi 1a xung dot voi
hoat dong truyén NSSS hodc NSIBI, thi UE s& dugc nhin goi trong
khung vo tuyén kha dung tiép theo ma khong chira NSSS hay NSIBI.
Trong trudong hop nay, {PF, PO} cé thé nam ngoai tap hop co hoi nhin
goi kha thi theo phép tinh PE/PO. Ttc 13,

i. Néu PF v6i PO=4 xung dot v6i hoat dong truyén NSSS, thi CSS
nhén goi ctia UE s& bét dau & SEN (System Frame Number - 56
khung hé théng) tiép theo: SEN’=SFN+1 (mod 1024) v6i PO=4,
trong d6 SFN 1a theo phép tinh PF: SFN mod T= (T div
N)*(UE_ID mod N). Luu y ring (mod 1024) 1a can thiét dé x
ly viéc vong lai cia SNR.

ii. Néu PF v6i PO=9 xung dot v4i hoat dong truyén NSIBI, thi
CSS nhén goi ctia UE sé& bét dau & SFN (System Frame Number
- s khung hé thdng) tiép theo: SFN’=SFN+1 (mod 1024) voi
PO=9, trong d6 SFN la theo phép tinh PF: SFN mod T= (T div
N)*(UE_ID mod N).

b. Theophuongénkh&;néu{PF,PO},H@ihuduqct&ph@aﬁnhPFﬂK)
ké thira, 12 xung dot v6i hoat dong truyén quang ba khac (vi dy, NSIB1
hoic NSSS), thi UE s& dugc nhén goi trong PO khong xung dt tiép
theo ma kha dung cho UE. PO khong xung dot tiép theo c6 thé nam
trong PF tinh dugc hién tai, hodc PF kha dung sau d6 theo phép tinh
PF.
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Bang 1. MAu khung con nhén goi déi v&i FDD (céc cai bién dugc thé hién bang chir

gach ngang):
Ns PO khii s=0 PO khii s=1 PO khii s=2 PO khii s=3
1 9 Khong kha dung | Khong kha dung | Khong kha dung
2 4 9 Khong kha dung | Khong kha dung
4 6-Khong kha 4 5-Khong kha 9
dung dung

Luu ¥ ring dbi véi NB-IoT trong hé théng TDD trong tuwong lai, thi cac
phuong phép tuong tu 1a co thé duge dung dé xtr Iy cac xung dot. Ttc 1a, dO tré dén
khung v tuyén khong xung dot tip theo ctia cing mdt PO, hodc do tré dén PO kha
dung tiép theo ma kha dung d6i v6i UE.

122 Chithi gian tiép v6i céc chi s6 khung con hop 1¢

| Theo cac phuong an khéc, thi cac khung con bd sung ma khong dugc st dung
dé nhin goi trong hoat dong LTE ké thira 12 dugc lam kha dung dé nhin goi cho NB-
IoT. Diéu nay co thé c6 loi néu dung luong nhin goi trd nén bi thit ¢ chai ddi véi
NB-IoT. Théng s chi thi cac khung con nao ma dugc coi la cac khung con dudng
xudng hop 1¢ trong té bao c6 thé da dugc phat quang ba nhim cdc muc dich khac
trong subt té bao. Tép hop khung con DL hop 1€ ¢é thé duoc bao hidu dudi dang anh
xa bit trong khéi théng tin hé théng. Vi du, anh xa bit 1a [b(0), b(1), ..., b(p-1)],
trong d6 b(1)=0 chi thi khung con i trong chu k¥ la khung con DL khéng hop 1€, con
b(i)=1 chi thi khung con i trong chu ky 1a khung con DL hop I€.

Néu thong sb anh xa bit nay chi thi rang mot s6 khung con duong xudng duoc coi la
cac khung con hgp 1€, thi co6 thé gia dinh rang cac khung con nay s& khong duoc st
dung dé truyén MBSFN, va sau d6, cac khung con nay c6 thé dugc ding dé nhin
goi.

Goi tAp hgp khung con hogp 1€ riéng theo té bao 1a {vsf(0), vsf(1), ...vsf(m-1)}
bang cach liy céc b(i)>1 d6 trong anh xa bit, trong d6 m la tong sd lugng khung con
DL hop 1€ trong chu ky gdém p khung con, m<=p. Thé thi PO c¢6 thé duge xac dinh
nho st dung mot hodc nhiéu trong s6 cac vsf (valid subframe - khung con hop 1€).

Mot vi du duogc liét ké duéi day trong Bang 1-1, gia dinh c6 m>=4 vsf trén thoi
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luong p ma vsf duge xac dinh trén d6. Tuy dinh nghia v& co hoi nhin goi hién nay la
trén khung vo tuyén (trc 10 khung con, ma bang 10 ms), nhung vsf c6 thé dugc xac
dinh trén khung vo tuyén hogc cc thoi lugng phu hop khac. Céc thoi lugng thong
thuong dé xac dinh vsf 1a: (a) p=10, tirc 10 khung con (= 1 khung v tuyén); (b)
p=40, tuc 40 khung con (=4 khung vo tuyén).

Viéc st dung khai niém vsf khi x4dc dinh PO ¢6 thé cho phép tranh sy xung
dot voi cac khung con ma dugc tinh dén khi xac dinh vsf. Tuy nhién, van c6 thé Xay
ra sy xung dot voi cac khung con ma khong dugc tinh dén khi xac dinh vsf. Vi du,
khung con #9 ¢o thé khong duoc chi dinh 1a khung con DL khong hop 1€ vi NSSS
khong chiém khung con #9 trong tat ca cac khung vo tuyén. Do d6, CSS nhin goi
van ¢6 thé xung dot vai NSSS ma st dung khdi niém vsf. Do do, van ¢6 nhu cau xac
dinh cac co ché dé xir Iy xung dot. Cac co ché nhu dugc mé ta & phan con gan day

6 thé duoc st dung.

Ns POkhii s=0 | POkhii s=1 PO khii s=2 | POkhii s=3

1 vsf(3) Khong kha Khong kha Khong kha
dung dung dung

2 vsf(1) vsf(3) Khong kha Khong kha
dung dung
4 vsf(0) vsf(1) vsf(2) vsf(3)

Bang 1-1. Mau khung con nhan goi duoc xac dinh véi cac chi s6 khung con hop 1€

(valid subframe - vsf):

1.3 Su hoat dong doc 14p hodc sy hoat dong & dai bao vé

1.3.1  Su hoat ddng doc 1ap hodc su hoat dong & dai bao vé cia FDD

D4i v6i su hoat dong doc 1ap hodc sy hoat dong & dai bao v¢, thi tdp hop

khung con bi chiém bsi NPBCH, NPSS, NSSS, va NSIB1 1a giéng nhu doi voi su

hoat dong trong dai, nhu dd md té trén day. Tuy nhién, khong c6 hoat dong truyén
MBSFN ké thira nao.

Do db, c6 it nhét hai phuong 4n thay thé dé xi Iy CSS nhén goi ddi véi su

hoat ddng ddc 14p va/hodc su hoat dong trong dai bao vé déi vO1 hé théng FDD. Hai
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trong sb cac phuong an thay thé chinh nay duoc mod ta dudi dy, nhung can hiéu
rang cac phuong 4n bd sung ciing c6 thé dugc sir dung.

e Phuong 4n thay thé 1. Khong dua vao cac khung con méi d6i véi PO cho CSS
nhén goi. Theo phuong an thay thé nay, thi tdp hop khung con kha thi dé bat
dAu CSS nhin goi van 14 {0, 4, 5, 9} ddi véi FDD. Trong trudng hop nay, thi
van cac co ché dé x4c dinh CSS nhin goi trong su hoat dong trong dai 1a dugc
str dung lai cho su hoat dong ddc 14p va su hoat dong & dai bao ve.

o Phuong 4n thay thé 2. C6 dua vao céc khung con méi dbi véi PO cho CSS
nhan goi. Theo phuong 4an thay thé nay, thi mau khung con méi déi voi PO la
duoc xac dinh. Mau khung con méi nay c6 thé duogc xac dinh truc tiép béi cac
chi s6 khung con tuyét d6i, hogc gian tiép théng qua cic chi s6 khung con hop
1& vsf. Phan md ta dudi ddy st dung cach danh chi sd khung con tuyét ddi dé
thé hién.

o Mot vi du 1a st dung tip hop khung con hoan toan méi, vi du, khung
con {1,2,6,7} thay vi khung con {0,4,5,9}. Tuong Ung theo do, bang
PO duoc cai bién thanh Bang 2.

o Vi du khéc la thay thé mot tap hop con cta cac khung con PO, nhung
gilt phﬁn con lai ciia cac khung con PO hién ¢6. Vi du, khung con {0,
5} 1an luot duoc thay thé boi khung con {1, 6}, nhung khung con {4,

9} 1a duge giit lai. Twong Gng theo d6, bang PO duogc cai bién thanh

Bang 3.
Ns POkhii s=0 | POkhii s=1 | POkhii s=2 | POkhii s=3
1 7 Khong kha Khong kha Khong kha
dung dung dung
2 2 7 Khong kha Khong kha
dung dung
4 1 2 6 7

Béang 2. Mau khung con nhan g0i méi cho su hoat dong doc 1ap hodc sy hoat dong ¢

dai bao vé cua FDD
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Ns POkhii s=0 | POkhii s=1 | POkhii s=2 | POKkhii_s=3
1 9 Khong kha Khong kha Khong kha
dung dung dung
2 4 9 Khong kha Khong kha
dung dung
4 6-1 4 56 9

Bang 3. Mau khung con nhin goi mdi cho sy hoat dong ddc 1ap hodc su hoat dong &

dai bao vé cua FDD

1.3.2  Su hoat dong doc 14p hodc sy hoat dong ¢ dai bao vé cia TDD
Luu ¥ rang ddi véi NB-IoT trong hé théng TDD trong tuong lai, thi mau

khung con cho PO cling can duogc xir 1y.

1.3.2.1 TDD khéng phdt qudng ba mdu khung con hop 1é

Theo cac phuong an cu thé, thi hé thdéng TDD ¢6 thé duoc sit dung ma khong phat
quang ba mau khung con hop 1€ nao. Néu khéng ¢6 mau khung con hop 1€ nao duoc
phat quéang ba, thi tdp hgp khung con méi khong thé duogc xé4c dinh thay cho khung
con {0,1, 5, 6} néu tat ca cac cau hinh TDD UL/DL hién c6 déu dugc tinh dén. Piéu
nay 1a vi khung con {0,1,5,6} 1a tap hop khung con DL hogc khung con dac biét duy
nhit ma chung cho tit ca cac cAu hinh TDD UL/DL. Trong truong hop nay, thi chi
¢6 Phuong an thay thé 1 1a kha thi:

e Phuong an thay thé 1. Khong dua vao PO méi cho CSS nhin goi. Theo
phuong an thay thé nay, thi tap hop khung con kha thi dé b4t diu CSS nhin
goi van 1a {0, 1, 5, 6} déi véi TDD. Trong trudng hop nay, thi van cac co ché
dé x4c dinh CSS nhén goi trong su hoat dong trong dai la dugc st dung lai
cho su hoat dong doc 14p va su hoat dong & dai bao ve. Néu {PF, PO}, ma thu
duoc tir phép tinh PF/PO ké thira, 12 xung dot v6i hoat dong truyén NSSS
hodac NSIB1, thi UE s€ dugc nhin goi trong khung vo tuyén kha dung tiép
theo ma khong chttra NSSS hay NSIB1.

Nguoc lai, néu chi mot tap hop con cua tt ca cac cAu hinh TDD UL/DL hién c6
duogc tinh dén, thi nhiéu khung con DL hay khung con dédc biét hon c6 thé kha dung.
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Vi du, néu chi ¢6 céc c4u hinh UL/DL 1a 1 va 2 duoc hd tro cho NB-IoT, thi tip hop
khung con DL ho#c khung con dac biét chung cho ca hai cAu hinh nay 1a khung con
{0, 1, 4, 5, 6, 9}. Trong truong hop nay, thi Phuong 4n thay thé 1 c6 thé dugc skt
dung. Ngoai ra, Phuong an thay thé 2 ciing kha thi. Tt 1a,

e Phuong 4n thay thé 2. Pua vao mot hogc nhidu PO méi cho CSS nhén goi. Vi
du, thay thé mot tip hop con ctia cac khung con PO hién c6 bang cac khung
con PO méi, nhung gifr lai phﬁn con lai cua cac khung con PO hién c6. Vi du,
khung con {0, 5} lan lugt dugc thay thé boi khung con {4, 9}, nhung khung

con {1, 6} 1a dugc gilr lai. Pidu nay dugc thé hién bang Bang 5.

Chuhinh | Chu ky cua diém chuyén S6 khung con
duong 1én- mach Pudng xudng
duong xudng sang Duong 1én i R
0 5 ms D|/S|U|U|U|/D|S|U|U|U
1 5 ms D|/S|U|U|D|D|S|U|U|D
2 5 ms D/ S|IU/D|D|/D|S|U|D|D
3 10 ms D/S|U|U|U D D|/D|D|D
4 10 ms D|/S|U|U|/D|D|D|D|D|D
5 10 ms D S|U|/D|D/D|/D/D|D|D
6 5 ms D/ S|U|U|U|D|S|U|U|D

Béang 4: Cac cau hinh duong 1én-duong xudng ctia TDD
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Ns POkhii s=0 | POkhii s=1 | POkhii_s=2 | POkhii_s=3
1 6-4 Khong kha Khong kha Khong kha
dung dung dung
2 6-4 59 Khong kha Khong kha
dung dung
4 0-4 1 59 6

Bang 5. Mau khung con nhén goi mai cho sy hoat ddong doc 1ap hodc su hoat dong &

dai bao vé ciia TDD (nhitng su thay dbi dugc thé hién bang chit gach ngang)

1.3.2.2 TDD c6 phdt quang bd mau khung con hop 1é

Néu mau khung con hop 1é dugc phat quang ba rong rai trong té bao, thi vsf

¢6 thé duoc ding dé xac dinh mau khung con cho TDD. Bang twong tu nhu

Bang 1-1 c6 thé duoc xay dung cho TDD. Mot vi du duoc thé hién dudi day

dudi dang Bang 6.
Ns POkhii s=0 | POkhii s=1 POKkhii s=2 | POkhii s=3
1 vsf(0) Khong kha Khong kha Khong kha
dung dung dung
2 vsf(0) vsf(2) Khong kha Khong kha
dung dung
4 vst(0) vsf(1) vsf(2) vsf(3)

Bang 6. Mau khung con nhan goi duge xac dinh voi cac chi s6 khung con hop 1&

(valid subframe - vsf):

1.4 Xac dinh CSS nhén goi nho st dung mau khung con hop 1& ma khong thay

d6i mau khung con PO

Theo céc phuong an bd sung, thi cdc khung con danh cho CSS nhin goi 13 ¢6

thé dugc xac dinh nhd st dung méu khung con DL hop 1&¢ ma khong lam thay doi

bang tra ctru khung con nhin goi. Tc 14, bing mau khung con, 1a Bang 0-1 dbi vai

FDD va Bang 0-2 déi véi TDD, la dugc st dung, gidng nhu trong hé thong ké thira.

Loi ich cua cac phuong 4n nay 1a viée tong so co hoi nhan goi khong bi giam.
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Céc khung con bat ddu cho CSS nhén goi 1a dugc xac dinh béi {PF, PO} va mau
khung con DL hop €.

Néu khung con sf0, ma duge xéac dinh boi PF va PO, la khung con DL hop 1€, thi
khung con sf0 nay la khung con bét ddu ctia CSS nhén goi doi v6i tap hop {PF, PO}
nay.

Néu khung con sf0, ma dugc xac dinh béi PF va PO, khong phai 1a Khung con DL
hop 1€, thi khung con hop 1€ dAu tién ma dén sau sf0 nay 1a khung con bit dau cia
CSS nhén goi ddi véi tap hop {PF, PO} nay.

Vi du,

néu {PF, PO} tré t6i khung con #9 ma bi chiém bai NSSS trong SFN cu thé, thi
khung con bat dAu ctia CSS nhén goi twong tmg s& dugc 1am tr& dén khung con DL
hop 1é tiép theo, vi du, khung con #1 ctia khung vo tuyén tiép theo.

néu {PF, PO} tr6 t6i khung con #9 ma khong bi chiém bsi NSSS trong SFN cu thé,
thi khung con bat diu cia CSS nhén goi tuong Gng 1a khung con #9.

Ngoai ra, CSS nhén goi 1a duogc x4c dinh trén cac khung con hop 1€, ¢ d6 ung
vién NPDCCH nhén goi 12 chi dwoc truyén trén céc khung con hop 1&. Tirc 13, néu
hoat dong 1lap NPDCCH nhin goi dung phai khung con khong hop ¢, thi hoat dong
lap nay dugc lam trd dén khung con hop 1€ tiép theo.

Theo mdt phuong phép, thi mau khung con hgp 1€ VSFa (hodc mau khung
con khong hop 18) 1a mau DL hop 1¢ dugc phat quang ba boi eNB thong qua SIB.

Theo phuong phép khac, thi mau khung con khong hgp 1€ cho viéc nhan goi
1a duoc chu thanh tir sw két tp cta cac khung con bi chiém bdi kénh/tin higu quang
ba da biét, chdng han NPBCH/NPSS/NSSS/NSIB1, va khong dugc bdo hiéu qua
hoat dong phét quing ba. Thé thi mAu khung con hop 1& VSFb 1a dugc chu thanh tir
cac khung con khong bi chiém bdi kénh/tin hiéu quang ba da biét nay, chiang han
NPBCH/NPSS/NSSS/NSIBI.

Theo phuong phap khac nita, thi mau khung con hop 1€ 1a tong hop ctia VSFa
va VSFEb. Tte 13, mot khung con dugc coi 12 khung con hop 1€ chi khi n6 la khung
con hop 18 trong VSFa va ciing 1a khung con hop 1€ trong VSFb.

Theo cac phuong an cu thé, thi cac giai phap nay co thé dugc thuc hién bing

phuong phap dugc thue hién boi thiét bi nguoi dung, nhu dugc thé hién trén Fig.1.
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Fig.1 1a hinh v€ thé hién phuong phap 100, dugc thuc hién boi thiét bi nguoi
dung (User Equipment - UE), hoat dong trong ché do khong tai, dé xac dinh khong
gian tim kiém chung (Common Search Space - CSS) cho viéc nhan goi NB-IoT.
Phuong phép nay bit diu & budc 102, khi thiét bi ngudi dung xac dinh tap hop
khung con tudn hoan lam mau khung con co hoi nhén goi (Paging Occasion - PO).
Mau khung con PO nay, doi khi duoc goi la {PF, PO}, c6 thé duoc xac dinh theo
nhidu cach, bao gdm, nhung khong chi gi6i han &, viéc st dung bang mau khung
con. O déy, PF 1a khung nhén goi (Paging Frame). Bang d6 c6 thé dugc xac dinh boéi
céc tidu chudn hién c6, ching han phan 7 ctia tidu chudn 3GPP TS 36.304. Theo céc
phuong én cu thé, thi bang nay c6 thé 12 bang dugc thé hién & cac Bang 0-1 va 0-2
trén day.

Cho dit mAu khung con PO duogc x4c dinh nhu thé nao, thi & bude 104, thiét bi
nguoi dung theo doi khung con bat diu ctia CSS nhin goi dé c6 bd nhan dang tam
thoi trong mang vo tuyén (Radio Network Temporary Identifier - RNTI). Tuy nhién,
cac bd nhin dang phu hgp khac cling ¢o thé duge st dung. O bude 106, khung con
dau tién (SF0), ma dugc xéac dinh bai mau khung con PO, dugc xac dinh xem c6
phai 14 khung con dudng xudng hop 1& hay khong. Viéc xac dinh nay c6 thé dugc
thuc hién theo nhiéu cach.

Theo mdt phuong an cu thé, thi UE xé4c dinh mdt khung con 1a khung con
duong xudng hop 18 néu khung con d6 dugc chi thi 1a khung con duong xubng hop
1¢ trong SIB bing hep 1 nhan duoc tir nit mang. Theo tiéu chuan 3GPP TS 36.331,
thi NB-SIB1 nay c6 thé dugc goi 1a “SystemInformationBlockTypel-NB.” UE cling
¢6 thé xé4c dinh ring mot khung con la khung con duong xudng hop 1& néu khung
con d6 khong bao gdbm céac kénh hodc céc tin hiéu quang ba da biét nao, bao gom,
nhung khong chi gidi han &, NPSSS, NSSS, NPBCH, va NB-SIB1. UE ciing ¢6 thé
xé4c dinh rang mot khung con 1a khung con duong xudng hop 18 néu khung con dé
duge bao gdm trong mAu khung con hop 16. Mau khung con hop 1¢ d6 ¢6 thé dugc
nhén trong thong diép SIB ma dugc phat quang ba boi nit mang. Péy co thé 1a
“downlinkBitmapNB” nhu dugc dé cép trong tai liéu 3GPP TS 36.331 va 36.213.
Mau khung con hgp 1é nay cling ¢6 thé bao gém cac khung con khong bi chiém béi

cac kénh quang ba hodc céc tin hiéu quang béa da biét. UE ciing c6 thé xé4c dinh ring
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mot khung con la khung con dudng xubng hop 18 dua trén td hop ciia cac mau khung
con hop 1€ nay.

- Theo cac phuong an cu thé, thi UE c6 thé thuc hién viéc x4c dinh cdc khung
con duong xudng hop 1& dua trén tiéu chudn bét k¥ trong sb cac tiéu chuin néu trén,
mot cach riéng r& hodc trong su két hop chip nhén dugc bét ky cta chung. Khi dugc
xac dinh 1a khung con hop 1¢, thi & budce 108, SFO dugce s dung lam khung con bat
dAu ctia CSS nhén goi. Khi SFO khong phai 1a khung con hop &, thi ¢ bude 110,
khung con duong xudng hop 1¢ tiép theo, sau SFO nay, s& dugc dung lam khung con
bat diu cua CSS nhin goi. Theo cac phuong an cu thé, thi SFO c6 thé duogc x4c dinh
1a khung con bit ddu cua nhimg Ian lap kénh diéu khién dit liéu vat Iy bang hep
(NarrowBand Physical Data Control CHannel - NPDCCH). Dinh nghia nay co thé
dugc bao gdm trong mau khung con co hoi nhén goi. Theo cac phuong &n bd sung,
thi CSS ¢6 thé duoc xac dinh chi trén cac khung con duong xubng hop 1&. Theo cac
phuong 4n nay, khi hoat dong 1lip NPDCCH chdng v6i khung con dudng xudng
khong hop 1€, thi hoat dong 1dp nay co thé dugc lam tré cho dén khung con dudng
xubng hop 1é tiép theo.

Theo céc phuong an cu thé, thi cac giai phap dugc dé xuét & day ciing c6 thé
dugc thuc hién b::ing phuong phéap duge thuc hién béi nit mang, nhu duge thé hién
trén Fig.2.

Fig.2 1a hinh v& thé hién phuong phéap 200, dugc thuc hién bdi nit mang, dé
xac dinh khong gian tim kiém chung (Common Search Space - CSS) cho viéc nhin
goi NB-IoT. Phuong phap nay bat diu ¢ budc 202, khi nat mang xac dinh tap hop
khung con tudn hoan lam mau khung con co hoi nhén goi (Paging Occasion - PO).
Mau khung con PO nay, d6i khi dugc goi la {PF, PO}, c6 thé duoc xac dinh theo
nhiéu cach, bao gém, nhung khong chi giéi han 6, viéc st dung bang mau khung
con. Bang do c6 thé duoc xac dinh boi cic tiéu chudn hién c6, ching han phan 7 cta
tiéu chudn 3GPP TS 36.304. Theo cac phuong an cu thé, thi bang nay c6 thé 12 bang
duoc thé hién & cac Bang 0-1 va 0-2 trén day.

Cho du mau khung con PO nay duogc xac dinh nhu thé nao, thi & budc 204,
nat mang truyén thong diép nhén goi dén thiét bi nguoi ding, thong diép nhan goi

nay bat dau véi khung con bat dau cua CSS nhin goi. O bude 206, khung con dau
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tién (SF0), ma dugc xéac dinh béi mau khung con PO, dugc xéc dinh xem c6 phai 1a
khung con dudng xubng hop 1& hay khong. Viéc xéc dinh nay c6 thé duoc thuc hién
theo nhiéu cach.

Theo mdt phuong 4n cu thé, thi nit mang nay xéac dinh mét khung con la
khung con duong xubng hop 18 néu khung con d6 khong bao gdm céc kénh hoidc cac
tin hiéu quang ba da biét ndo, bao gdm, nhung khong chi gi6i han &, NPSSS, NSSS,
NPBCH, va NB-SIB1. Mang cling ¢ thé xac dinh ring mot khung con 1a khung con
duong xudng hop 1& néu khung con d6 dugc bao gbm trong mau khung con hop 1&.
Chi thi vé khung con duong xudng hop 18 ¢6 thé duge cung cap trong SIB1 ma dugc
truyén dén thiét bi ngudi dung, trong chi thi rang khung con riéng 1¢ 1a hop 1€, hodc
dudi dang mau khung con hgp 1é. Mau khung con hop 1é nay cling c6 thé bao gébm
cac khung con khong bi chiém bdi cac kénh quang ba hodc cac tin hiéu quang ba da
biét.

Theo cac phuong an cu thé, thi nit mang nay c6 thé thuc hién viéc x4c dinh
cac khung con dudng xubng hop 1¢ dua trén tiéu chudn bat ky trong sb cac tiéu
chuin néu trén, mot cach riéng ré& hodc trong su két hop chip nhan dugc bat ky cta
chung. Khi dugc xac dinh 1a khung con hop 1€, thi & bude 208, SFO duoc st dung
lam khung con bét diu ciia CSS nhin goi. Khi SFO khong phai 1a khung con hop 18,
thi & budc 210, khung con dudng xudng hop 18 tiép theo, sau SFO ndy, s& dugc dung
lam khung con bat diu cta CSS nhén goi. Theo cac phuong an cu thé, thi SFO c6 thé
duoc x4c dinh 1a khung con bit dAu ctia nhig 14n 13p kénh diéu khién dir lidu vét Iy
bang hep (NarrowBand Physical Data Control CHannel - NPDCCH). Dinh nghia nay
¢6 thé duoc bao gdm trong mau khung con co hi nhin goi. Theo cic phuong an b
sung, thi CSS ¢o thé duoc xac dinh chi trén cac khung con duong xudng hop 1&.
Theo c4c phuong an nay, khi hoat dong lap NPDCCH chdng véi khung con duong
xubng khong hop 1€, thi hoat dong 1ap nay co6 thé duoc lam tré cho dén khung con
dudng xudng hop 18 tiép theo.

Tuy cac giai phap dugc mo ta trén day 1a co thé duoc thuc hién & loai hé
thong phu hop bat ky nhd st dung cac thanh phan phu hop bat ky, nhung cac
phuong 4n cu thé vé& cac giai phap dugc mo ta nay la cé thé dugc thuc hién trong

mang khong day, chéng han mang truyén thong khong day vi du dugc thé hién trén
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Fig.3. Theo phuong an vi du trén Fig.3, thi mang truyén thong khong day nay cung
cép kha nang truyén thong va céac loai dich vu khac cho mot hodc nhidu thiét bi
nguoi dung. Theo phuong 4n dugc thé hién nay, thi mang truyén thong khong day
nay bao gé“nn mot hodc nhiu hién than cua cdc nut mang dé tao diéu kién thuén loi
cho cac thiét bi ngudi dung truy cdp va/hodc st dung cac dich vu duge cung clp bai
mang truyén thong khong day nay. Mang truyén thong khong ddy nay cd thé con
bao gdm céc phan tir bd sung bat ky phi hop d& hd tro hoat dong truyén thong gitta
céc thiét bi ngudi ding hodc gifta thiét bi khong day va thiét b truyén thong khac,
chang han dién thoai dwong déy trén dat lién.

Mang 320 co thé bao gé)m mot hodc nhiéu mang IP (Internet Protocol - giao
thic 1nternet), mang dién thoai chuyén mach cong cdng (Public Switched Telephone
Network - PSTN), mang dit liéu goi, mang quang, mang dién rong (Wide Area
Network - WAN), mang cuc bd (Local Area Network - LAN), mang cuc bd khong
day (Wireless Local Area Network - WLAN), mang dung day, mang khong day,
mang thanh phé 1én, va cac mang khéc, dé cho phép hoat dong truyén thong gitta cac
thiét bi.

Mang truyén thong khong day nay cé thé bidu thi loai mang truyén thong,
mang vién thong, mang dit liéu, mang té bao, va/hodc mang vo tuyén bét ky hodc
loai hé théng khac. Theo cac phuong 4n cu thé, thi mang truyén thong khong day nay
6 thé duoc tao cAu hinh dé hoat dong theo cac tiéu chuin riéng hodac theo céc loai
quy tic hodc thu tuc dinh trude khic. Do do, theo cac phuong an cu thé thi mang
truyén thong khong day nay co thé thuc hién cac tieu chuin truyén thong, chang han
GSM (Global System for Mobile communications - hé thdng truyén thong di dong
toan ‘céu), UMTS (Universal Mobile Telecommunications System - hé théng vién
thong di dong da nang), LTE (Long Term Evolution - phat trién 1au dai), va/hodc cac
tiu chudn 2G (Generation - thé hé), 3G, 4G, hotic 5G phi hgp khéc; cac tiéu chuan
WLAN (Wireless Local Area Network - mang cuc bo khong day), ching han cic
tiéu chudn IEEE (Institute of Electrical and Electronics Engineers - vién k¥ thuat
dién va dién tr) 802.11; va/hodc tiéu chudn truyén théng khong day phi hop bét ky
khéc, ching han cic tiéu chuin WiMax (Worldwide Interoperability for Microwave

Access - kha ning tuong tac toan cAu véi truy cép vi ba), Bluetooth, va/hodc ZigBee.
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Fig.3 12 hinh v& thé hién mang khong day bao gdm hinh V& chi tiét hon clia
nat mang 300 va thiét bi ngudi dung (User Equipment - UE) 310, theo mdt phuong
4n cu thé. P& cho don gian thi Fig.3 chi thé hién mang 320, cic nut mang 300 va
300a, va UE 310. Nut mang 300 bao gém bo xtr Iy 302, bd luu trit 303, giao dién
301, va ang ten 301a. Tuong tu, UE 310 bao gém bd xtr Iy 312, b luu trlt 313, giao
dién 311 va dng ten 311a. Céc thanh phan nay c6 thé 1am viéc cing nhau dé cung
cAp chitc ning cho nit mang va/hodc thiét bi ngudi dung, chéng han cung cép céc
két ndi khong day trong mang khong day, cling nhu cac phuong an da mo ta trén day
trén cac hinh vé Fig.1 va Fig.2. Theo cic phuong 4n khéc nhau, thi mang khong déay
nay c6 thé bao gom, véi s6 luong bat ky, cac mang dung ddy hodc khong day, cac
nit mang, cic tram géc, cac bd diéu khién, cac thiét bi nguoi dung, cac tram chuyén
tiép, va/hoac cac thanh phﬁn bét ky khac ma cé thé tao diéu kién thuan loi cho viéc,
ho#c tham gia vao, qua trinh truyén théng dit liéu va/hodc cac tin hiéu, qua céc két
ndi dung day hoic khong day.

Nhu dugce st dung ¢ day, “nut mang” la thiét bi ma c6 kha nang, duoc tao ciu
hinh, dugc bd tri va/hoic hoat dong dugce d8 truyén thong truc tiép hodc gian tiép v6i
thiét bi nguoi dung va/hodc voi thiét bi khéac trong mang truyén thong khong day daé
cho phép va/hodc cung cép kha ning truy cép khong day cho thiét bi nguoi dung do.
Céc vi du v& cac nit mang bao gdm, nhung khong chi gi6i han 6, cac diém truy cap
(Access Point - AP), cu thé 1a cac diém truy cédp vo tuyén. Nut mang co thé biéu thi
cAac tram géc (Base Station - BS), chéng han céac tram géc VO tuyén. Cac vi du cu thé
vé céc tram gbe vo tuyén bao gdm cac Nut B, va cac Nut B cai tién (cac eNB). Cac
tram gdc c6 thé duge phan loai dya trén lugng phil song ma chiing cung cip (hay noi
theo cach khac, 1& murc cong sudt phat ciia ching), va thé thi ciing c6 thé duge goi la
cac tram géc femto, cac tram géc pico, céc tram géc micro, hodc cac tram géc
macro. “Nut mang” con bao gém mot hoac nhiéu (hodc tat ca) bo phéan cua tram géc
vo tuyén phan tan, ching han cac khéi k§ thuat sd tap trung va/hodc céc khéi vo
tuyén & xa (Remote Radio Unit - RRU), doi khi dugc goi 1 cdc by thu phét vo tuyén
¢ xa (Remote Radio Head - RRH). Cac khéi vo tuyén & xa d6 c6 thé hoic khong

duoc tich hgp dng ten nhu khdi vo tuyén c6 tich hop dng ten. Cac bd phén ctla céc
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tram gbc vo tuyén phan tén cling c6 thé dugc goi 1a cac nut trong hé théng ang ten
phéan tan (Distributed Antenna System - DAS).

Theo mdt vi du cu thé khong nham muc dich giéi han, thi tram géc c6 thé 1a
nut chuyén tiép hodc nit chuyén tiép bén cho dé diéu khién viéc chuyén tiép.

Céc vi du khéc nira v& cc nut mang bao gdm thiét bi vo tuyén da tiéu chuan
(Multi-Standard Radio - MSR) ching han cac MSR BS, cac bd diéu khién mang
ching han nhu cac b didu khién mang v tuyén (Radio Network Controller - RNC)
hodc cac bd diéu khién tram géc (Base Station Controller - BSC), céc tram thu phat
gbc (Base Transceiver Station - BTS), cac diém truyén, cac nut truyén, cac thuc thé
phéi hop da té bao/da diém (Multi-cell/multicast Coordination Entity - MCE), céac
nat mang 18i (vi du, cac MSC, cac MME), cac nut O&M, cac nut OSS, cac nit SON,
cac nut dinh vi (vi du, cac E-SMLC (Evolved Serving Mobile Location Center -
trung tdm dinh vi di dong phuc vu cai tién)), va/hodc cac MDT (Mobile Data
Terminal - thiét bi dau cubi dit liéu di dong). Tuy nhién, mot cach tong quat hon, thi
céc nit mang c6 thé bidu thi thiét bi (hoac nhém thiét bi) phit hop bat ky ma ¢6 kha
nang, dugc tao cAu hinh, duoc bd tri, va/hodc hoat dong duoc dé cho phép va/hoic
cung cap cho thiét bi ngudi dung kha ning truy cap dén mang truyén thong khong
day hodc dé cung cp mot s6 dich vu cho thiét bi ngudi dung ma da truy cip mang
truyén thong khong day.

~ Nhu duoc st dung ¢ day, thuat nglt “nat vo tuyén” la dugc dung dé aé cap
chung dén ca cac thiét bi nguoi ding 1An cac nit mang, nhu mdi trong s cac phan tit
do da duoc md ta tuong Ung trén day.

Nhu duoc thé hién trén Fig.3, nit mang 300 bao gém bd xit Iy 302, bd luu trik
303, giao dién 301, va ang ten 301la. Céc thanh phﬁn nay duogc thé hién dudi dang
céc 6 don ndm trong 6 don 16n hon. Tuy nhién trén thuc té, thi nut mang c6 thé bao
g@)m nhiéu thanh phé“m vat ly khac nhau ma cAu thanh mot thanh phén don 1& duoc
thé hién (vi du, giao dién 301 ¢ thé bao gém cac cuc dé ghép ndi cac day dan cho
két ndi bang day, va bo thu phat vo tuyén cho két nbi khong day). Theo vi du khac,
nut mang 300 co thé 14 nt mang 40 ma trong do nhiéu thanh phan riéng biét veé mat
vat ly khac nhau tuong tac dé cung cip chirc nang ctia ntit mang 300 (vi du, bd xtr Iy

302 ¢6 thé bao gdm ba bo xir ly riéng biét dugc dit trong ba khoang riéng bi€t, trong
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d6 m&i bd xir 1y chiu trach nhiém cho mot chirc ning khac ddi véi hién than cu thé
cta nut mang 300). Tuong tu, nut mang 300 ¢o thé bao gdm nhiéu thanh phén riéng
biét v& mat vat Iy (vi dy, thanh phin NodeB va thanh phan RNC (Radio Network
Controller - bd didu khién mang vd tuyén), thanh phan BTS (Base Transceiver
Station - tram thu phat gdc) va thanh phan BSC (Base Station Controller - bd didu
khién tram gbc), v.v.), ma mdi trong s6 ching déu c6 thé c6 thanh phan bo xir 1y, bd
luu trit, va thanh phan giao dién twong Gmg cua riéng ching. Trong cac trudng hop
nhét dinh ma trong d6 nut mang 300 bao gdm nhiéu thanh phan riéng biét (vi dy,
thanh phan BTS va thanh phin BSC), thi mot hodc nhiéu trong sd cdc thanh phan
riéng biét nay c6 thé dugce ding chung gifta vai nat mang. Vi du, mot RNC don 1€ c6
thé diéu khién nhidu NodeB. Trong truong hop d6, thi mdi cip NodeB va BSC duy
nhét c6 thé 1a mot nit mang riéng biét. Theo mot s6 phuong 4n, thi nat mang 300 c6
thé duoc tao cAu hinh dé hd tro nhidu cong nghé truy cép vo tuyén (Radio Access
Technology - RAT). Theo cac phuong an do, thi mot sd thanh phan c6 thé duoc
nhan ban (vi dy, bo luu trlt 303 riéng biét cho cac RAT khac nhau), va mdt s6 thanh
phin c6 thé duge st dung lai (vi dy, cing mdt ang ten 301 c6 thé duoc dung chung
boi cac RAT).

B§ xir 1y 302 c6 thé 1a td hop ctia mot hogc nhiéu trong s bd vi xt 1y, bo diéu
khién, b6 vi diéu khién, bd xi Iy trung tdm, bd xtt ly tin hi¢u s, mach tich hop
chuyén dung, mang cdng 1ap trinh dwgc dang truong, hodc thiét bi dién toan phu hop
bét ky khéc, tai nguyén, hoac td hop ctia phan cimg, phan mém va/hodc phan logic
duoc ma hoa ma hoat dong dugc dé cung cép, mot cach riéng 1é hoac két hop véi céac
thanh phén nut mang 200 khéc, chéng han b6 luu trit 303, chirc ndng cua nut mang
300. Vi du, bd xu ly 302 c6 thé thuc hién cac 1énh duoc chira trong bd luu trir 303.
Chte ning d6 c¢6 thé bao gbm viéc cung cAp céc tinh niang khong ddy khac nhau, ma
duoc mo ta ¢ day, cho thiét bi nguoi dung, chéng han UE 310, bao gém dau hiéu
hoac 1¢1 ich bét ky trong sb cac dau hiéu hoac céc loi ich duge boc 10 & day.

B6 luu trit 303 ¢6 thé bao gdm dang bat ky ciia bd nh6 kha bién hogc bt bién
doc dugc bang méy tinh, bao gdm, nhung khong chi giéi han &, bd luu trir bén viing,
bd nhé thé rin, bo nhé duge gén tr xa, phuong tién tr tinh, phuong tién quang hoc,

bd nhd truy cdp ngau nhién (Random Access Memory - RAM), by nhé chi doc
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(Read Only Memory - ROM), phuong tién thdo ra dugc, hodc thanh phan bd nhé cuc
bd hodc & xa phu hogp bét ky khac. B luu trir 303 co thé luu gitt cac 1énh, dit liéu
hodc thong tin phtt hop bt k¥, bao gdm phan mém va phan logic dugc ma hod, ma
duoc st dung béi nit mang 300. Bo luu trit 303 c6 thé duoc dung dé luu gitr cac
phép tinh bét ky ma dugc thyc hién boi bo xir Iy 302 va/hodc dir liéu bét ky nhén
dugc qua giao dién 301.

Nut mang 300 con bao gém giao dién 301 ma cé thé duoc stir dung trong hoat
dong truyén thong bang day hoic truyén thong khong day d6i v6i bao hidu va/hodc
dir liéu gifta nat mang 300, mang 320, va/hodc UE 310. Vi dy, giao dién 301 co6 thé
thue hién hoat dong dinh dang, ma hod, hodc dich bt kj ma co thé dugc can thiét dé
cho phép niit mang 300 gui va nhan dit liéu tir mang 320 qua két n6i bang day. Giao
dién 301 ciing c6 thé bao gdm bd phat va/hoic bd thu vo tuyén ma co thé duoc ghép
ndi véi, hodc 1a mot phﬁn cua, ang ten 301a. Khbi vo tuyén nay co thé nhan dir liéu
s6 ma can duoc giri ra ngoai dén cac nut mang hodc cdc UE khac thong qua két nbi
khong day. Khéi vo tuyén nay c6 thé chuyén d6i dir lidu s6 nay thanh tin hiéu vo
tuyén c6 thong sb kénh va thong sb bang thong thich hop. Sau do, tin hiéu vo tuyén
nay c6 thé dugc truyén qua ing ten 301a dén bén nhan thich hop (vi dy, UE 310).

Ang ten 301a nay ¢6 thé 1 loai dng ten bat ky ma c6 kha nang truyén va nhan
dir lidu va/hodc céc tin hiéu bing k¥ thudt khong day. Theo mot s phuong an, thi
ang ten 301a co thé bao gdm mdt hoic nhiéu ing ten dang hudng, dng ten hinh quat
hodc dng ten tAm panen ma hoat dong duoc dé phat/thu céc tin hiéu vo tuyén, vi du,
tir 2 GHz dén 66 GHz. Ang ten déng huéng co thé duge dung dé phat/thu cac tin
hidu vo tuyén theo huéng bét ky, ang ten hinh quat c6 thé duge ding dé phat/thu cac
tin hiéu vo tuyén tir cc thiét bi trong khu vuc cu thé, va ang ten tAm panen c6 thé 1a
ing ten tAm nhin thang duoc dung dé phat/thu cic tin hiéu vo tuyén theo duodng
trong dbi thang.

Nhu duoc st dung & ddy, “thiét bi ngudi dang” (User Equipment - UE) hodc
“thiét bi khong day” (Wireless Device - WD) 1a thiét bi ma c6 kha ning, dugc tao
chu hinh, duoc bd tri va/hodc hoat dong duoc dé truyén thong bang k¥ thuat khong
ddy v6i céc nit mang va/hodc thiét bi ngudi dung khéc. Viée truyén thong bang ky

thuat khong day co thé bao gdm viéc truyén va/hodc nhan céc tin hiéu khong day
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nho st dung céc tin hiéu dién tur, cic song vo tuyén, cac tin hiéu héng ngoai, va/hodc
cac loai tin hiéu khac ma phu hop dé van chuyén thong tin qua khong gian. Theo céc
phuong an cu thé, thi cac thiét bi ngudi ding c6 thé duoc tao cdu hinh dé truyén
va/hodc nhan théng tin ma khong ¢ su tuong tac truc tiép cua con nguoi. Vi duy,
mdt thiét bi ngudi ding c6 thé dugc thiét ké dé truyén thong tin dén mang theo lich
dinh trudc, khi duoc kich hoat boi su kién ndi bd hodc su kién bén ngoai, hoac dap
lai yéu ciu tir mang. N6i chung, thiét b nguoi dung hay thiét b khong ddy 1a c6 the
biéu thi thiét bi bat ky ma c6 kha ndng, dugc tao cAu hinh dé, dugc b tri dé, va/hodc
hoatd@ngduqcdétnu%nth@ngkhéngdﬁy,vidu,cécﬂﬁétbihénlacvétuyén.Céc
vi du vé cac thit bi khong day bao gdm, nhung khong chi gi6i han &, thiét bi ngudi
dung (User Equipment - UE), chéng han dién thoai thong minh. Céc vi du nita bao
g6m camera khong ddy, may tinh bang c6 kha nang khong day, thiét bi dugc nhing
trong may tinh xach tay (Laptop-Embedded Equipment - LEE), thiét bi duoc gin
trong may tinh xach tay (Laptop-Mounted Equipment - LME), khoa cung USB
(Universal Serial Bus - buyt ni tiép van nang), va/hodc thiét bi khong dy dat tai co
s& cua khach hang (Customer-Premises Equipment - CPE).

Theo mot vi du cu thé, thi thiét bi khong day c6 thé biéu thi UE duoc tao cau
hinh dé truyén théng theo mot hodc nhiéu tiéu chuén truyén thong ma dugc ban hanh
boi du an hop tac thé hé thir ba (3rd Generation Partnership Project - 3GPP), chang
han GSM, UMTS (Universal Mobile Telecommunications System - hé théng vién
thong di dong da ning), LTE cua 3GPP, va/hodc céc ti€u chuin 5G. Nhu dugc st
dung & day, “thiét bi nguoi ding” hay “UE” c6 thé khong nhét thiét phai c6 “ngudi
dung” 1a con nguoi s hitu va/hodc van hanh thiét bi lién quan. Thay vao d6, UE c6
thé bidu thi thiét bi ma duoc du dinh dé ban cho, hay duoc van hanh béi, nguoi dung
Ia con ngudi, nhung lac dau thiét bi d6 c6 thé chua duoc lién két voi nguoi ding la
con nguoi cu theé.

Thiét bi nguoi dung c6 thé hd tro hoat dong truyén thong truc tiép giita céc
thiét bj (Device-to-Device - D2D), vi du, bing cach thuc hién tiéu chuin 3GPP dé
truyén thong lién két phu, va trong truong hop nay co thé duoc goi la thiét bi truyén

thong D2D.
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Theo vi du cu thé khac nita, trong tinh huéng Internet van vét (Internet of
Things - ToT), thi thiét bi khong day c6 thé 1a may hodc thiét bj khéc dé thuc hién
viéc theo ddi va/hodc cac phép do, va truyén cac két qua cia viéc theo ddi va/hoac
cac phép do do dén thiét bi khong ddy khac va/hodc dén nat mang. Trong trudong hop
nay, thi thiét bi khong day nay c6 thé 1a thiét bi gita may v6i may (Machine-to-
Machine - M2M), ma trong ngit canh 3GPP ¢6 thé dugc goi 1 thiét bi truyén thong
kiéu may (Machine-Type Communication - MTC). Theo mot vi du cu thé, thi thiét bj
khong day nay co thé 1a UE thuc hién tiéu chuan Internet van vét bang hep (Narrow
Band Internet of Things - NB-IoT) ctiia 3GPP. Céc vi du cu thé vé cac may moc hoic
cac thiét bi d6 1a cac thiét bi cam bién, cac thiét bi do, chéng han may do cong suét,
may cong nghiép, hodc cac dd gia dung hodc dd dung ca nhan, vi du, ta lanh, ti vi,
cac thiét bi deo ¢4 nhan nhu dong hd, v.v.. Trong cac tinh hudng khac, thi thiét bi
khong day co thé 1 xe ¢ hodc thiét bi khac ma c6 kha ning theo ddi va/hodc bao
céo tinh trang hoat dong ctia nd hogc cac chirc nang khéc lién quan dén su hoat dong
ctia no.

Thibt bi khong ddy nhu néu trén c6 thé 1a diém nat cta két ndi khong day,
trong trudmg hop do thi thiét bj nay c6 thé duge goi 1a thiét bi dau cudi khong day.
Ngoai ra, thiét bi khong day nhu néu trén c6 thé c6 kha nang di dong, trong truong
hop d6 thi n6 ciing c6 thé dugc goi 1a thiét bi di dong hodc thiét bi dau cudi di dong.

Nhu duge thé hién trén Fig.3, UE 310 ¢6 thé 1a diém nit khong ddy, tram di
dong, dién thoai di dong, dién thoai mang vong cuc bo khong day, dién thoai thong
minh, thiét bi ngudi ding, may tinh dé ban, PDA (Personal Digital Assistant - may
trg gitp ca nhan ky thuét s6), dién thoai di dong, may tinh bang, may tinh xach tay,
dién thoai hoac thiét bi cam tay VoIP (Voice over Internet Protocol - thoai qua giao
thtre Internet) thudc loai bt ky, ma c6 thé giri va nhan dit liéu va/hogc céc tin hicu
bang k¥ thuat khong day dén va tir nGt mang, ching han nit mang 300 va/hodc cac
UE khac. UE 310 bao gdm bd xtt 1y 312, bd luu trit 313, giao di¢n 311 va ang ten
311a. Twong tu nhu nat mang 300, cac thanh phﬁn ctia UE 310 1a dugc thé hién dudi
dang cac 6 don dugc dat trong 6 don 16n hon, tuy nhién trén thuc té, thi mot thiét bi

nguoi dung co thé bao gdm nhiéu thanh phan vat Iy khac nhau ma chu thanh mot
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thanh phan don 1é duoc thé hién (vi du, b luu trir 313 ¢6 thé bao gdm nhiéu vi chip
roi rac, mdi vi chip biéu thi mot phin cua téng dung lugng luu tri).

Bo xtt 1y 312 ¢6 thé 1a t hop ctia mdt hodc nhiéu trong s6 bd vi xir Iy, bd diéu
khién, bo vi diéu khién, bo x ly trung tdm, bd xir Iy tin hi¢u sb, mach tich hop
chuyén dung, mang céng 14p trinh dugc dang truong, hodc thiét bi dién toan phu hgp
bét ky khac, tai nguyén, hodc t6 hop cia phan cing, phan mém va/hodc phén logic
duoc ma hoa ma hoat dong dugc dé cung cép, mot cach riéng 1é hoac két hop vé1 cac
thanh phan UE 310 khéc, ching han bd luu trit 313, chirc ning cua UE 310. Chtc
nang do6 c6 thé bao gdm viéc cung cép céc tinh ning khong ddy khac nhau ma duoc
mo ta ¢ day, bao g?)m du hiéu hoic loi ich bat ky trong s6 cac du hiéu hodc cac loi
ich dugc bdc 10 ¢ day.

Bo luu trit 313 c6 thé 1a dang bt ky cua bd nhé kha bién hogc bt bién, bao
gdm, nhung khong chi gi¢i han &, bd luu trit bén virng, bd nhd thé ran, bo nhé duge
gan tir xa, phuong tién tr tinh, phuong tién quang hoc, bd nhd truy cép ngau nhién
(Random Access Memory - RAM), bd nhd chi doc (Read Only Memory - ROM),
phuong tién théo ra duoc, hodc thanh phﬁn bd nhd cuc bo hoac ¢ xa phu hop bat ky
khac. BO luu trix 313 ¢6 thé luu gitr dit liéu, cac 1énh, hodc thong tin phi hop bét ky,
bao gém phﬁn mém va phﬁn logic dugc ma hod, ma dugc st dung béi UE 310. BO
luu trir 313 ¢6 thé duoc dung dé luu giit cac phép tinh bat ky ma duoc thuc hién boi
bo xtr Iy 312 va/hodc dit liéu bét ky nhan dugc qua giao dién 311.

Giao dién 311 c6 thé dugc st dung trong qué trinh truyén thong khong day
dbi v6i bao hiéu va/hodc dit liéu gitta UE 310 va nut mang 300. Vi dy, giao dién 311
6 thé thuc hién hoat dong dinh dang, ma hod, hodc dich bét ky ma co thé duoc cén
thiét dé cho phép UE 310 giri va nhan dit lidu tir nut mang 300 qua két ndi khong
day. Giao dién 311 ciing c6 thé bao gdm bd phat va/hodc bd thu vo tuyén ma co thé
dugc ghép ndi vé6i, hodc 1a mot phan cta, ang ten 311a. Khéi vo tuyén nay co thé
nhan dit liéu s6 ma can duogc gl ra ngoai dén nat mang 300 thong qua két nbi khong
day. Khoi vo tuyén nay co thé chuyén doi dir lidu s6 nay thanh tin hiéu vo tuyén c6
thong s6 kénh va thong s6 bang thong thich hgp. Sau do, tin higu vo tuyén nay c6 thé

duoc phat qua dng ten 311a dén nut mang 300.
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Ang ten 311a nay ¢6 thé 1a loai ang ten bat ky ma c6 kha ning truyén va nhén
dit lidu va/hodc cac tin hiéu bang k§ thuat khong ddy. Theo mot s6 phuong 4n, thi
ang ten 311a co thé bao gdm mét hoic nhiéu 4ng ten dang hudng, dng ten hinh quat
hodc ang ten tim panen ma hoat dong dugc dé phat/thu céc tin higu vo tuyén tir 2
GHz dén 66 GHz. D8 cho don gian, thi ang ten 311a co thé dugc coi la mot phan
cua giao dién 311 dén chirmg muc ma tin hiéu khong day dugc st dung.

Tuyth%tbingudidﬁngrnéduqcs&(th;Uongxnangtnuénthéngkhéngdéy
duoc néu lam vi du trén Fig.2 c¢6 thé biéu thi thiét bi ma bao gdm tb hop phti hop bt
ky cta phan cimg va/hodc phin mém, nhung theo cac phuong an cu thé, thi thiét bi
ngudi ding nay c6 thé biéu thi thiét bj chang han nhu thiét bi nguoi ding 900 duoc
néulénlvidurnéduqcthélﬁénchiﬁéthontrénPﬁgA.

Nhu duoc thé hién trén Fig.4, thiét bi ngudi dung 900 duge néu lam vi du la
bao gdm ang ten 905, hé mach du truéc vo tuyén 910, hé mach xir Iy 920, va
phuong tién luu trit doc dugc bing may tinh 930. Ang ten 905 ¢6 thé bao gdm mot
hodc nhiéu ang ten hodc mang ang ten, va dugc tao két cAu dé gui va/hodc nhan cac
tin hiéu khong day, va dugc nbi véi hé mach dau truée vo tuyén 910. Theo céc
phuong én thay thé nhét dinh, thi thiét bi ngudi ding 900 ¢6 thé khong bao gdbm ang
ten 905, ma thay vao d6, ang ten 905 co thé 1a riéng biét voi thiét bi ngudi dung 900
Vécéthéduqcnéivéothétbingubidﬂng900th6ngquagﬁo(ﬁénhoaccéng

Hé mach dau trude vo tuyén 910 ¢6 thé bao gém cdc bd loc va cac bo khuéch
dai khac nhau, dugc ndi véi dng ten 905 va hé¢ mach xu ly 920, va dugc tao cAu hinh
dé didu hoa cac tin hiéu duoc truyén thong giita ang ten 905 va hé mach xir 1y 920.
Theo céc phuong én thay thé nhét dinh, thi thiét bi ngudi ding 900 c6 thé khong bao
g61n hé mach dau trude vo tuyén 910, thay vao do, hé mach xt ly 920 co6 thé duoc
ndi vi ang ten 905 ma khong c6 hé mach dau trude vo tuyén 910.

Hé mach xtr Iy 920 ¢co thé bao g@)m mot hodc nhiéu trong s6 hé mach thu phat
tan sd vo tuyén (Radio Frequency - RF) 921, hé mach xu ly bing gbc 922, va hé
mach xtr ly tmg dung 923. Theo mdt $6 phuong an, thi hé mach thu phat RF 921, hé
mach xt ly bang gbc 922, va hé mach xu Iy Gmg dung 923 c6 thé nam trén céc con
chip riéng biét. Theocécphuongénthaythé,ﬂﬂrnétph&nhoactomlbéhérnadlx&

Iy bing gbc 922 va hé mach xu Iy tng dung 923 c6 thé dugc két hop vao mot con
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chip, va h¢ mach thu phat RF 921 ¢é thé nam trén con chip riéng biét. Theo cac
phuong an thay thé khac, thi mot phin hodc toan bd hé mach thu phat RF 921 va hé
mach xtt 1y bang gbc 922 ¢6 thé ndm trén ciing mot con chip, va hé mach xu ly Gng
dung 923 ¢6 thé nim trén con chip riéng biét. Theo cic phuong 4n thay thé khac nita,
thi mot phan hodc toan bd hé mach thu phat RF 921, hé mach xir Iy bang gbe 922, va
hé mach xu ly tng dung 923 co thé duoc két hop trong cling mot con chip. Hé mach
xu ly 920 co thé bao gdm, vi du, mdt hoic nhidu bd xu 1y trung tim (Central
Processing Unit - CPU), mot hodc nhiéu bd vi xir ly, mdt hodc nhiéu mach tich hop
chuyén dung (Application Specific Integrated Circuit - ASIC), va/hodc mot hodc
nhidu mang cbng lap trinh duge dang trudng (Field Programmable Gate Array -
FPGA).

Theo cac phuong &n cu thé, thi mot s6 hoac tat ca trong sb chuc nang, ma
duoc mo ta & dy la dugc cung cap boi thiét bi nguoi dung, 1a c6 thé duoc cung cép
boi hé mach xa ly 920 béng cach thuc hién cac 1énh dugc luu git trén phuong tién
luu trit doc duge bang may tinh 930, nhu duge thé hién trén Fig.4. Theo cac phuong
an thay thé, thi mot s hodc toan bd chuc nidng nay co thé duogc cung cép bdi hé
mach xir Iy 920 ma khong thyuc thi cac 1énh dugc luu giit trén phuong tién doc duoc
bang may tinh, chang han theo cach duoc ndi cting. Theo phuong 4n bét k¥ trong s6
cac phuong an cu thé do, cho du c6 thuc thi cac 1énh duoc luu gitr trén phuong tién
luu trit doc dugc bang may tinh hay khong, thi hé mach xir ly van c6 thé duogc goi la
duoc tao ciu hinh dé thuc hién chuc ning da dugc mo ta. Céc lgi ich dugc cung cép
boi chitc ning d6 1a khong chi gidi han ¢ mot minh hé mach xt 1y 920 hay ¢ cac
thanh phan khac cta thiét bi nguoi dung, ma dugc lgi boi tong thé thiét bi nguoi
dung, va/hodc bdi ndi chung la nhitng nguoi dung cubi va mang khong day.

Ang ten 905, hé mach dau trude vo tuyén 910, va/hodc hé mach xu ly 920 co
thé duge tao cAu hinh dé thuc hién cac hoat dong nhan bat ky ma duge mo ta & dy
dudi dang duge thuc hién bdi thiét bi nguoi dung. Bit ky thong tin, dit liéu va/hodc
tin hidu ndo ciing c6 thé duoc nhan tir thiét bi mang va/hogc thiét bi ngudi ding
khac.

Hé mach xt ly 920 c6 thé duogc tao ciu hinh dé thuc hién thao tac x4c dinh

bét ky hodc cac hoat dong khac ma duge mé ta & dy la duoc thuc hién boi thiét bi
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ngudi dung. Viée xdc dinh ma dugce thyc hién boi hé mach xtr Iy 920 d6 c6 thé bao
gdm viéc xir Iy thong tin thu dugc boi hé mach x& Iy 920 nay bang céch, vi du,
chuyén dbi thong tin thu thap dugc thanh thong tin khéc, so sanh thong tin thu thép
duoc hodc thong tin da dugce chuyén ddi véi thong tin dugc luu gitt & thiét bi nguoi
dung, va/hodc thuc hién mot hodc nhiéu thao tac dua trén thong tin thu thap dugc
hodc thong tin da dugce chuyén dbi nay, va thuc hién thao tac xac dinh theo két qua
cta viéc xu ly do.

Ang ten 905, hé mach ddu true vo tuyén 910, va/hodc hé mach xir Iy 920 ¢6
thé duoc tao cau hinh dé thuc hién cac hoat dong truyén bét ky ma dugc md ta ¢ day
duéi dang duoc thuc hién boi thiét bi ngudi ding. Bt ky thong tin, dit liéu va/hodc
tin hiéu nao ciing c6 thé dugce truyén dén thiét bi mang va/hodc thiét bi nguoi dung
khac.

No6i chung, phuong tién luu trit doc dugc béng may tinh 930 1a hoat dong
dugce dé luu giit cac 1énh, ching han chuong trinh méy tinh, phan mém, tmg dung
bao gdm mdt hoic nhiéu trong s logic, quy tic, ma, bang, v.v., va/hodc cac 1énh
khac ma c6 thé duoc thuc hién béi bo xtt ly. Cac vi du vé phuong tién luu trit doc
duoc bang may tinh 930 bao gdm bo nhd may tinh (vi du, bo nhd truy cap ngau
nhién (Random Access Memory - RAM) hodc bd nh¢ chi doc (Read Only Memory -
ROM)), phuong tién luu trit dung luong 16n (vi du, dia cing), phuong tién luu trix
thdo ra duogc (vi du, dia com péc (Compact Disk - CD) hodc dia video k¥ thuat $6
(Digital Video Disk - DVD)), vihoic céc thiét bi nh¢ bat ky khac ma kha bién hodc
bt bién, doc duoc bang may tinh va/hodc thuc thi dugc bang may tinh, ma luu gitr
thong tin, dit liéu va/hodc cac 1énh ma hé mach xu ly 920 co thé su dung. Theo mdt
s6 phuong 4n, thi hé mach xir ly 920 va phuong tién luu trit doc duge bang may tinh
930 ¢6 thé dugc coi 1a duge tich hop.

Theo cac phuong an thay thé thi thiét bi nguoi diung 900 ¢6 thé bao gdm cac
thanh phén bd sung, ngoai céac thanh phén duoc thé hién trén Fig.4 ra, ma co thé chiu
trach nhiém cung cép cac khia canh nhit dinh vé céc chitc ning cla thiét bi ngudi
dung nay, bao gdbm chirc ning bat ki trong s6 cac chiic ning dugc md ta ¢ day
va/hoidc chitc ndng bét ki ma can thiét dé hd tro giai phap dwoc md ta trén day. Theo

mot vi du, thi thiét bi ngudi dung 900 c6 thé bao gdm cac giao dién, cac thiét bi va
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cac mach dau vao, va cac giao dién, cac thiét bi va cac mach dau ra. Cac giao dién,
cac thiét bi, va cac mach ddu vao nay duoc tao ciu hinh dé cho phép nhap thong tin
vao thiét bi nguoi dung 900, va dugc ndi voi hé mach xir 1y 920 dé cho phép hé
mach xtr Iy 920 x@ Iy thong tin dugc nhép vao. Vi du, cac giao dién, cac thiét bi, va
cdc mach dau vao co thé bao g6m micrd, cam bién tiém cén hodc cam bién khac,
phim/ndt, man hinh cam tng, mot hoac nhiéu camera, céng USB, hodc cac phén t
nhép liéu khac. Céc giao dién, cac thiét bi, va cac mach dau ra duogc tao cAu hinh dé
cho phép xuét ra théng tin tir thiét bi ngudi dung 900, va dugc nbi v6i hé mach xt Iy
920 dé cho phép hé mach xir Iy 920 xuét ra thong tin tlr thiét bi ngudi ding 900. Vi
du, cac giao dién, céac thiét bi, hodc cac mach dau ra c6 thé bao gém loa, thiét bi hién
thi, hé mach rung, céng USB, giao dién tai nghe, hodc cac phén tir két xuét khac.
Nho st dung mot hodc nhiéu giao dién, thiét bi va mach dau vao va dau ra, thi thiét
bi nguoi dung 900 co thé giao tiép voi nhitng ngudi dung cudi va/hodc mang khong
day, va cho phép ho dugc loi tir chirc nang dugc mo ta ¢ day.

Theo vi du khéc, thi thiét bi ngudi ding 900 ¢6 thé bao gdm hé mach cép
cong suat 940. Hé mach chp cong suit 940 nay co thé bao gdbm hé mach quéan ly
cong suat. Hé mach cép cong suét co thé nhén cong sut tir ngudn cong suat, ma co
thé duge bao gdm trong, hodc 12 bén ngoai d6i v6i, hé mach clp cong suat 940. Vi
du, thiét bi nguoi dung 900 c6 thé bao gdm ngudn cong suit dudi dang pin hodc bo
pin ma dugc ndi voi, hodc dugce tich hop trong, hé mach cép cong suét 940. Cac loai
nguén cong suét khac, chéng han céc thiét bi quang dién, cling cd thé duogc st dung.
Theo vi du nita, thi thiét bi ngudi dung 900 c6 thé duoc nbi dén ngudn cong suét
ngoai (chang han 6 cam dién) thong qua hé mach hodc giao dién dAu vao, chang han
dﬁycép(ﬁén,nhé(iﬁnguéncéngsuétngoaisécépcéngsuétdénhérnad1cépc@ng
suat 940.

HéE mach cép cong sudt 940 c6 thé dugc ndi v6i hé mach dau trude vo tuyén
910, hé mach xu ly 920, va/hodc phuong tién Iuu trit doc duge bﬁng may tinh 930,
Véduqctaocéuhhﬂldécépcéngsuétchoﬂﬁétbingudidﬁng900,ba0g6n1hérnach
xtr 1y 920, dé thuc hién chic ning dugc mo ta ¢ day.

Thiét bi nguoi dung 900 cling ¢6 thé bao gdm nhiéu tap hop hé mach xu ly
920, phuong tién luu trit doc dugc bénglnéy tinh 930, hé mach vétuyén 910,
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va/hoic ang ten 905 danh cho céac cong nghé khong day khac nhau ma dugce tich hop
vao thiét bi nguoi dung 900, vi dy, cdc cong nghé khong diy GSM, WCDMA
(Wideband Code Division Multiple Access - da truy cap phan chia theo ma bang
rong), LTE, NR (New Radio/New Radio Access Technology - cong ngh€ v tuyén
méi hay cong nghé truy cdp vo tuyén méi), WiFi, hodc Bluetooth. Céc cong nghé
khoéng day nay co thé duoc tich hgp vao cung céac con chip hodc cac con chip khac

nhau va céc thanh phan khéc trong thiét bi ngudi dung 900.

Giai thich céc chit viét tat

NB Narrow band - bang hep

NB-IoT  Narrowband Internet of Things - Internet van vat bang hep

MTC Machine Type Communications - truyén thong kiéu may

PSS Primary Synchronization Sequence - chudi ddng bd so cap

SSS Secondary Synchronization Sequence - chudi ddng bo thir cép

SIM Subscriber Identity Module/Subscriber Identification Module - mddun
nhan dang thué bao

CRC Cyclic Redundancy Check - kiém do du vong

NPSS NB-IoT Primary Synchronization Sequence - chudi ddng bd so cp NB-
IoT

NSSS NB-IoT Secondary Synchronization Sequence - chubi dong bo thir cip
NB-IoT

LTE Long Term Evolution - phét trién lau dai

DFT Discrete Fourier Transform - phép bién dbi Fourier roi rac

IFFT Inverse fast fourier transform - bién d6i Fourier nguoc nhanh

CRS Cell Specific Reference Signals - c4c tin hiéu tham chiéu riéng cua té
bao

PDCCH  Physical Downlink Control Channel - kénh didu khién duong xudng vat

ly

CP Cyclic prefix - tién t6 vong

FDD Frequency Division Duplex - song cong phén chia theo tan sb
TDD Time Division Duplex - song cdng phén chia theo thoi gian
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NPBCH  NB-IoT Physical Broadcast Channel - kénh quang ba vét Iy NB-IoT

SNR
OFDM

Signal to Noise Ratio - ty s tin hiéu trén tap 4m

Orthogonal Frequency Division Multiplexing - ghép kénh phan chia theo

tan soO truc giao

7C
CSS
USS
PRB
DL
UL

Zadoff-Chu

Common Search Space - khong gian tim kiém chung
UE-specific Search Space - khong gian tim kiém riéng cia UE
Physical Resource Block - khéi tai nguyén vat Iy

Downlink - duong xudng

Uplink - duong [én
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YEU CAU BAO HO

1. Phuong phép dé xac dinh khong gian tim kiém chung (Common Search Space -
CSS) dé nhan goi NB-IoT (NarrowBand Internet of Things - Internet van vét bang
hep), trong d6 phuong phap nay dugc thuc hién bdi thiét bi nguoi dung (User
Equipment - UE) trong ché d6 khong tai va bao gdm cac bude:

xéac dinh tdp hop khung con lam mau khung con co hoi nhin goi (Paging
Occasion - PO);

theo d5i khung con bat dau ctia CSS dé biét bd nhén dang tam thoi trong
| mang v tuyén (Radio Network Temporary Identifier - RNTI);

trong dé khung con bat dau ctiia CSS 1a duoc xac dinh nhu sau:

dung khung con du tién (SFO0), theo mau khung con co hoi nhan goi, khi
khung con dau tién nay dugc xac dinh 12 khung con dudng xubng hop 1¢; va

dung khung con dudng xubng hop 1& tiép theo sau khung con dau tién nay khi

khung con dau tién nay dugc xac dinh 1a khung con dudng xubng khong hop I&.

2. Phuong phép theo diém 1, trong d6 UE xé4c dinh rang khung con 13 khung con
dudng xudng hop 1& néu:

khung con nay dugc chi thi la khung con duodng xubng hop 1é trong khéi
thong tin hé thdng bang hep 1 (NarrowBand System Information Block 1 - NB-
SIB1); va

khung con nay khong chira phan tir nao trong s6 cac phan tir sau day:

chudi dong bo so cdp NB-IoT (NB-IoT Primary Synchronization Sequence -
NPSS);

chudi ddéng bo tht cdp NB-IoT (NB-IoT Secondary Synchronization
Sequence - NSSS);

 kénh quang ba vat Iy NB-IoT (NB-IoT Physical Broadcast CHannel -

NPBCH); va

NB-SIB1.
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3. Phuong phép theo diém 1, trong d6 miu khung con co hoi nhin goi 1a duoc xac

dinh theo bang mau khung con.

4. Phuong phép theo diém 1, trong d6 khung con dAu tién 1a duoc chi thi boi mau
khung con co hoi nhén goi 1a khung con bét ddu cta nhitng lan lap kénh diéu khién

dix liéu vat ly bang hep (Narrowband Physical Data Control CHannel - NPDCCH).

5. Phuong phép theo diém 4, trong d6 CSS dugc xac dinh chi trén céc khung con
dudong xubng hop 1€, dé khi hoat dong lip NPDCCH chdng véi khung con duong
xudng khong hop 1€, thi hoat dong lip NPDCCH nay dugc lam tré dén khung con
duong xubng hop 1€ tiép theo.

6. Phuong phép theo diém 1, trong d6 UE xdc dinh khung con la khung con duong
xuéng hop 1€ dua trén mau khung con hgp 1€ nhén duoc trong thong diép SIB
(System Information Block - khéi thong tin hé théng) dugc phat quang ba boi nit

mang.

7. Phuong phép theo diém 1, trong d6 UE xac dinh khung con la khung con duong
xudng hop 1¢& dua trén mau khung con hop 1€, mau khung con hop 1€ nay bao gbm
cac khung con khong bi chiém bai cac kénh quang ba hodc céc tin hiéu quang ba da

biét.

8. Phuong phép theo diém 1, trong d6 UE xdc dinh khung con la khung con duong
xubng hop 1¢ dua trén mau khung con hop 1& thir nhat va mau khung con hop 1¢ thix
hai;

mau khung con hop 1¢ thit nhét 1a mau khung con dudng xubng nhan dugc
trong thong diép SIB (System Information Block - khéi thong tin hé théng) ma dugc
phat quang ba bdi nit mang; va

mau khung con hop 1€ thtr hai bao gdm cac khung con khong bi chiém boi cac

kénh quang ba hodc céc tin hiéu quang ba da biét.
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9. Phuong phép dé xac dinh khong gian tim kiém chung (Common Search Space -
CSS) dé nhin goi NB-IoT (NarrowBand Internet of Things - Internet van vat bang
hep), trong d6 phuong phéap nay dugc thuc hién boi nit mang va bao gdm céc bude:

xéc dinh tap hop khung con lam mau khung con co hoi nhan goi (Paging
Occasion - PO);

truyén thong diép nhin goi dén thiét bi nguoi dung (User Equipment - UE),
thong diép nhin goi nay bét dau bang khung con bét dau cua CSS;

trong d6 khung con bt dau cua CSS 1a duge x4c dinh nhu sau:

dung khung con dau tién (SFO0), theo mau khung con co hoi nhéan goi, khi
khung con dau tién nay dugc xdc dinh 1a khung con duong xubng hop 1¢&; va

dung khung con duong xudng hop 1é tiép theo sau khung con dau tién nay khi

khung con d4u tién nay dugc xac dinh 12 khung con duong xubng khong hop 1&.

10. Phuong phép theo diém 9, trong d6 phuong phap nay con bao gdm buéc:

chi thi khung con dudng xubng 12 hop 1€ trong khéi thong tin hé théng bang
hep 1 (NarrowBand System Information Block 1 - NB-SIB1); va

trong d6 nit mang xac dinh khung con nay 1a khung con duong xubng hop 1&
néu khung con nay khong chua phan tir nao trong s6 cac phan tir sau day:

chudi ddng bod so cap NB-IoT (NB-IoT Primary Synchronization Sequence -
NPSS);

chudi dong bo tht cdp NB-IoT (NB-IoT Secondary Synchronization
Sequence - NSSS);

kénh quang ba vat ly NB-IoT (NB-IoT Physical Broadcast CHannel -
NPBCH); va

NB-SIBI.

11. Phuong phép theo diém 9, trong dé6 mau khung con co hdi nhin goi 1a duge xéac

dinh theo bang mAiu khung con.
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12. Phuong phéap theo diém 9, trong d6 khung con dau tién 1a duoc chi thi bdi mau
khung con co hoi nhin goi 1a khung con bét ddu cia nhimg lan lap kénh diéu khién

dit liéu vat Iy bang hep (Narrowband Physical Data Control CHannel - NPDCCH).

13. Phuong phép theo diém 12, trong d6 CSS dugc xé4c dinh chi trén cc khung con
dudng xudng hop 18, dé khi hoat dong lip NPDCCH chdng véi khung con dudng
xubng khong hop 1€, thi hoat dong 1ap NPDCCH nay dugc lam tré dén khung con

duong xudng hop 1é tiép theo.

14. Phuong phap theo diém 9, trong d6 nit mang truyén mau khung con dudng
xudng hop 1¢ trong thong diép SIB (System Information Block - khéi thong tin hé
théng) duge phat quang ba dén UE.

15. Thiét bi ngudi dung (User Equipment - UE) duoc tao ciu hinh dé x4c dinh khong
gian tim kiém chung (Common Search Space - CSS) dé nhin goi NB-IoT
(NarrowBand Internet of Things - Internet van vét bang hep) trong luc hoat dong
trong ché do khong tai, trong d6 UE nay bao gbm:

hé mach xtr ly duoc tao c4u hinh dé:

xé4c dinh tdp hop khung con lam mau khung con co hoi nhan goi (Paging
Occasion - PO);

theo doi khung con bat diu cta CSS dé biét bo nhan dang tam thoi trong
mang vo tuyén (Radio Network Temporary Identifier - RNTI);

trong d6 khung con bit dau cua CSS 1a duoc xé4c dinh nhu sau:

dung khung con dau tién (SF0), theo mau khung con co hdi nhédn goi, khi
khung con dau tién nay duoc x4c dinh la khung con duong xubng hop 1¢; va

dung khung con dudng xudng hop 18 tiép theo sau khung con dau tién nay khi

khung con dau tién ndy dugc xac dinh 1 khung con duong xudng khéng hop 1&.

16. UE theo diém 15, trong d6 hé mach xu ly dugc tao cAu hinh dé xac dinh khung

con la khung con duong xubng hop 1& néu:
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khung con nay dugc chi thi l1a khung con dudng xubng hop 18 trong khéi
thong tin hé théng bing hep 1 (NarrowBand System Information Block 1 - NB-
SIB1); va

khung con nay khong chtra phan tir ndo trong s6 cac phan tir sau day:

chudi ddng bd so cap NB-IoT (NB-IoT Primary Synchronization Sequence -
NPSS);

chudi ddng bd tht cdp NB-ToT (NB-IoT Secondary Synchronization
Sequence - NSSS);

kénh quang ba vat ly NB-IoT (NB-IoT Physical Broadcast CHannel -
NPBCH); va

NB-SIBI.

17. UE theo diém 15, trong do mau khung con co hdi nhén goi la dugc xac dinh theo

bang mau khung con.

18. UE theo diém 15, trong d6 khung con ddu tién 1a dugc chi thi béi mau khung con
co hoi nhan goi 1a khung con bét dau cta nhiing 1an lip kénh didu khién dir lidu vat

Iy bang hep (Narrowband Physical Data Control CHannel - NPDCCH).

19. UE theo diém 18, trong d6 CSS dugc xac dinh chi trén cac khung con duong
Xuéng hop 1€, dé khi hoat dong lap NPDCCH chéng v&i khung con dudong xuéng
khéng hop 1€, thi hoat dong lap NPDCCH nay duge lam tré dén khung con duong

xubng hop 1¢ tiép theo.

20. UE theo diém 15, trong d6 hé mach xir 1y dugc tao cdu hinh dé xéc dinh khung
con la khung con dudng xuéng hop 1€ dua trén mau khung con hgp 1€ nhan dugc
trong thong diép SIB (System Information Block - khéi thong tin hé théng) dugc

phat quang ba boi nit mang.

21. UE theo diém 15, trong d6 hé mach x 1y dugc tao cau hinh dé xéc dinh khung

con la khung con duong xubng hop 1¢ dva trén mau khung con hop I¢, mau khung
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con hop 1€ nay bao gdm cac khung con khong bi chiém béi cac kénh quang ba hodc

céc tin hiéu quang ba da biét.

22. UE theo diém 15, trong d6 hé mach xtr ly duoc tao cAu hinh dé x4c dinh khung
con la khung con duong xubng hop 1& dua trén mau khung con hop 1¢ thur nhat va
mau khung con hop 1€ thit hai;

mau khung con hop 1¢ thu nhét 1a mau khung con duong xubng nhan duoc
trong thong diép SIB (System Information Block - khéi thong tin hé thdng) ma dugc
phat quang ba bdi nut mang; va

mau khung con hop 1€ thir hai bao gdm céc khung con khong bi chiém bai cac

kénh quéang ba hodc cac tin hiéu quang b4 da biét.

23. Nt mang dugc tao cau hinh dé xéac dinh khong gian tim kiém chung (Common
Search Space - CSS) dé nhin goi NB-IoT (NarrowBand Internet of Things - Internet
van vat bang hep), trong d6 niit mang nay bao gom:

hé mach xu ly dugc tao céu hinh dé:

xéc dinh tap hop khung con lam mau khung con co hoi nhén goi (Paging
Occasion - PO);

truyén thong diép nhin goi dén thiét bi nguoi dung (User Equipment - UE),
thong diép nhin goi nay bét dau bang khung con bét d4u cua CSS;

trong d6 khung con bat dau ctia CSS 1a dugce xac dinh nhu sau:

dung khung con dau tién (SF0), theo mau khung con co hdi nhan goi, khi
khung con dau tién nay dugc xéac dinh 1a khung con duong xubng hop 1¢; va

dung khung con duong xubng hop 1¢ tiép theo sau khung con dau tién nay khi

khung con dau tién nay dugc xéac dinh 14 khung con duong xubng khong hop 1€,

24. Nat mang theo diém 23, trong d6 hé mach xtr ly con dugc tao cAu hinh dé:

xac dinh khung con la khung con duong xubng hop 18 néu khung con nay
khong chtra phan tir ndo trong s6 cac phan tir sau day:

chudi dong bd so cap NB-IoT (NB-IoT Primary Synchronization Sequence -
NPSS);
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chudi dbng bd thit cip NB-IoT (NB-IoT Secondary Synchronization
Sequence - NSSS);
kénh quang b4 vat ly NB-IoT (NB-IoT Physical Broadcast CHannel -
NPBCH); va
* NB-SIBI; va
~ chi thi khung con nay 13 khung con dudng xubng hop 1& trong khéi thong tin
hé théng 1 (System Information Block 1 - SIB1).

25. Nat mang theo diém 23, trong d6 mau khung con co hoi nhén goi 1a duoc xéc

dinh theo bang mau khung con.

26. Nut mang theo diém 23, trong d6 khung con dAu tién 1a duoc chi thi bdi mau
khung con co hoi nhén goi 1a khung con bat dau cua nhitng 14n lap kénh diéu khién

dir liéu vat ly bang hep (Narrowband Physical Data Control CHannel - NPDCCH).

27. Nut mang theo diém 26, trong d6 CSS dugc xé4c dinh chi trén cdc khung con
dudng xudng hop 1€, dé khi hoat dong lap NPDCCH chdng vé6i khung con duong
xuéng khong hop 1€, thi hoat dong 1lap NPDCCH nay dugc lam tré dén khung con
dudng xudng hop 18 tiép theo.

28. Nut mang theo diém 23, trong d6 hé mach xtr Iy con dugc tao cAu hinh dé truyén
mau khung con hop 1€ trong thong diép SIB (System Information Block - khéi thong
tin hé théng) dugc phat quang ba dén UE.
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