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[NB-10T]
1.1 40bjective
1.1.1 4.1 Objective of SI or Core part WI or Testing part WI

The objective is to specify a radio access for cellular internet of things, based to a great extent on
a non-backward-compatible variant of E-UTRA, that addresses improved indoor coverage, support for
massive number of low throughput devices, low delay sensitivity, ultra low device cost, low device
power consumption and (optimised) network architecture.

NB-I0T should support 3 different modes of operation:

1. ‘Stand-alone operation’ utilizing for example the spectrum currently being used by GERAN systems
as a replacement of one or more GSM carriers

2. ‘Guard band operation’ wutilizing the unused resource blocks within a LTE carrier’ s guard-band
3. ‘In-band operation’ wutilizing resource blocks within a normal LTE carrier

In particular, the following will be supported:

® 180 kHz UE RF bandwidth for both downlink and uplink

@® OFDMA on the downlink

o Two numerology options will be considered for inclusion: 15 kHz sub-carrier spacing (with
normal or extended CP) and 3.75 kHz sub-carrier spacing. Technical analysis will either perform a
down-selection or decide on inclusion of both based on the feasibility of meeting relevant
requirements while achieving commonality (to be finalized by RAN #70)

( } For the uplink, two options will be considered: FDMA with GMSK modulation (as described in 3GPP
TR 45.820 section 7.3), and SC-FDMA (including single-tone transmission as a special case of SC-FDMA)

o Technical analysis will either perform a down-selection or decide on inclusion of both

@® A single synchronization signal design for the different modes of operation, including techniques
to handle overlap with legacy LTE signals

( J MAC, RLC, PDCP and RRC procedures based on existing LTE procedures and protocols and relevant
optimisations to support the selected physical layer

[ } Any enhancements to S1 interface to CN and related radio protocols to support the work SAZ2 is
conducting on the systems aspects such as signalling reduction for small data transmissions.

& ol Aol Aels fe) 719 LIE #d 1% Ja Alo] A £& terninologyst AT 715 3t
bN&bﬁi%ﬁ shF WA Aol A 5 terminology®] TR flE el “NB- “& woIM ARSSEE o

B, 3 g 248 5 9o war,

2719} o] NB-IoT wrike]l 7Z-9- 180 kHe] UE RF bandwidthE 7|Wke & G+ % 7] wj&o] 1 PRB pairol 333}t
= T35 Aol otk FAlvto] JhEsltk. T NB-IoT ©Wido] =9 749-, massive number of low
throughput devicesol] ™3dt Qo] QF%7] wjFo] 7]&9] LTE @@l H]&] DCI overheadoll W3t reduction®]
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w3k, ol TDM W) o & NB-PDCCH7F d5E 729, sl NB-PDCCHO] size, & NB-CFI(NB Control Format
Indicator) AHE a9 NB-PDCCH <ol NB-PCFICHE A olsle] Z4zte] &hak H=a MBI Y-S 53] dynamic
S A= o] NB-ToT ©el] AEHAY, 52 NB-lIoT &S $1& NB-PBCH %8 dAHo] AFHAY, &2
NB-IoT ©HHS $]%F SIB(System Information Block) % cell-specific higher layer signalingS 3] AAH
o] H<E% A, UE-specific higher layer signalingg E3f AAFo] AFd 4 b, 53] NB-CIF AH7}
NB-PBCH =2 cell-specific/UE-specific higher layer signalingS %3] A= 7-$-, operation modeo] whz}
In-band operation mode¥d 739 legacy PDCCH ¢32¢] CFI AX<9} 34 AL=E 4 i, guard-band, stand-
along operation mode®l 7-9-, NB-CFI AR Y AE=E 4 9]

2 A g =, Ao whet 13} Hkel 29 hybriddt HH O 2 A operation modeo] W&} NB-PDCCHE ¢
3 2 & W 2 NB-PDCCH®F NB-PDSCH %F multiplexing ®2lo] & Ag&2 4 gt}l. o= £ In-band
operation mode®l 74%-, A7) W<l 13} 7o] sub-PRB ©+9 & NB-PDCCHE 93+ Aol FAHAY, && 7]&9]
EPDCCH®] ECCE/EREG T4 Hc}}jl I YA NB-PDCCH7F F+Ad=e] H4¥ i, guard-band 2 stand-alone
operation mode] 74-%- 7371 W<t 2¢F o] TDM 4] .= NB-PDCCH®} NB-PDSCH”} multiplexing®o] H&d &

R

5 82 B gE AAdoe 93t VX T FAHS HAFE Rl

T 85 Fxshd, = v AA e 93 7| A F(1000)S Ao]F-(1010)F HA15-(1020), FA15-(1030)S F3H3
t}.

PN

J o] F-(1010)= M43 2 ut
2 sub-PRB ¥+ & NB-IoT &
| w2 ANrEQ VXS] F

3¢ A1) LA shhel PRBE Fuh4 FolA sub-PRBS] FEIE Lhrol 3
wol NB-POCCHE 74 B0 TS A% 35 A9S FIHES she gl

e Aol

2

% ot E e AAdel o8 Agd BEe PAS neFE Bl

T 98 Hxsd, ® O AXd 9% AR @ (1100)S FAE(1110) 2 Alo] F(1120), $A1F(1130)S
EE

FAF(1110) = 7IAFo 25 31EH A AoAR D diojy, HAAE T AES T3 A3,

3 AR (1120)E A&3F B 2wy =83 v)o »esdlk 3lube] PRBE Fu4: Zo|A sub-PRBS FEZ UF
o] &% sub-PRB ©9 & NB-IoT ©%¢ NB-PDCCHE #AA 7S o4ﬂ$ﬁliﬂ$x%%~g%ﬂEééﬁf
whotol] whE ZukA el ko] HAS Ao gt

SAF(1130)= 71A =ell BFFA AjAR 2 dolH, wAAS g AEe S dEdt.

Aed AAdoA dFd FFHE £ FTTAEL BAXe A9S et a7 fls) gefd ez
HAAM dRE P, wbA, 9 ZEUlE 2 ZFEAEY gFE &S B HWAAC FetAY AT
HEY o 7148 AL B2 wge] Hed sl Aoz A Eojor sl HIYA HXE 9% F2AT
3k 36.211 v.10.4.09] specification W& section 5.5
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