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NB-lo TFIZELRiR% : Single-Tone vs. Multi-Tone

Single-Tone:
€ Enables extreme low cost IoT terminals to

compete with non-cellular devices and enable
faster time to market.

€ Not only cellular industry, low cost chip vendors
are interested in building ST only chips.

Multi-Tone:

€ Provides higher data rate and can target to
replace most of the original CDMA/GPRS loT

applications

€ Chipset and module has higher cost and power
consumption

Smgle -Tone

UL PSD £ \
75 KHz

36 times _
/17dB Multiple-Tone

15 KHz ( \

Nx15 KHz

180 KHz UL BW

[ I
LTE NB-IoT w. Flexible BW

Within ST Flexible bandwidth of 3.75kHz and 15kHz

adaptive to different scenarios

3.75kHz:
* provides better coverage with relaxed timing
requirements due to longer CP length
» better capacity for large cell PRACH and PUSCH links
* lower power consumption
15kHz:
» better forward compatibility to TDD
» better coexist with legacy LTE links

HUAWEI TECHNOLOGIES CO., LTD. EARERE  RERBEELY Page 13 sz HUAWEI
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NB-loT=MZREiH= : Standalone/ Guard-band/ In-band

 900MHz or other scattered spectrum: « LTE bands: Share same PA with LTE
. NB-loT Standalone NB-loT
GSM carriers i 'l
«— ~ —~u Guardband ! | NB-loT
¥ » In-band
3G(UTRA/...) )
Carrier LTE carrier i LTE carrier LTE carrier
< 2l <! <€ =
___________________ 200kHz  200kHz ... 200KHz || 200Khz i . 200KHz i . 200kHz_
GSM carriers EC-GSM _ * NB-loT Guardband eMTC
. : i- NB-loT Stanqlalone deployment: Integratgd to LTE » No occupation of LTE PRBs LTE carrier
—  — Common high-layer procedure and CN with LTE . NB-loT In-band
— Common MSR or MCBTS RRU, sharing the same PA
: » Occupy one LTE PRB
Freq. reuse >2.4MHz : . eMTC
' ] i« EC-GSM: Integrated to GSM :
- ! » Occupy six LTE PRBs >
. — Common BS&CN as GSM network pysithiErREs o o 1AMHz
-)‘ \(— — Frequency reuse: same as GSM, at least NB-loT In-band & eMTC PSD boosting
——————————————————— 20k L 2.4MHz system bandwidth Impact legacy LTE network planning & optimization
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NB-loT vs. eMTC : B4 , BEYF , =K , HMRIE

Peak :
rafsuﬁ?[t)?_ Band UE System Coverage (dB, Module Capacity
(bps) Bandwidth Bandwidth MCL) cost ($) (Devices)
eMTC (R13) 1M LTE band 1.4MHz 1.4/5/10/20MHz 157.7 8~10? ? ?
NB-loT (R13) ~ G/U/L MSR ~ ~200k/cell/200k
(Standalone) 100k Idedicated 200kHz 200kHz 164 5 10+ .
Mede () ~100k LTE band 180kHz 180kHz 164 -5 ige | PRSI
(in-band) Hz
NEHIDU (R, ~100k LTE band 180KHz 180KHz 164 5 g | CEeEElZO
(Guardband) Hz

« eMTC can only be deployed within LTE system, while NB-loT has more flexibility as it can be deployed in-
band, guard band and standalone.

 NB-IoT can support up to 200k devices per cell per 200kHz

 The NB-IoT uplink transmission (3.75kHz, 15kHz) is much more efficient than eMTC wideband uplink
transmission

 NB-loT has about 6.3dB better coverage than eMTC
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GSMA LPUCIHBFREEIL : NB-loTEHESLPWAMNE

Applicatio oy o : Can meet cost req. of
n family Applications Coverage Mobility Technology Fitness <542
— p i i NB-IoT = Yes
Consumer wgarable s, VIP t.rackmg Outdoors / Estimated at apout 30 secqnds,. Low mobility, NB-loT > eMTC > EC-GSM -
Tvpe 1 (humans or animals), smart bikes, o5 indoors 2-5 seconds might be required in mostly nomadic > Cat0 eMTC= No
yp medical/assisted living case of VIP tracking. Cat0=No
. . NB-loT = Yes
It PEsEt B T . Nomadic (assets or | NB-IoT >
microgeneration; agricultural & Under 10 seconds in most :
Type 2 /environmental — near real-time 5~10 Outdoors cases I|ve_stock) Y eMTC > eMTC= No
yp . ' stationary EC-GSM B
monitoring
Water/gas metering, building Deen indoar NB-loT = Yes
Type3 -a automation, smart city — parking, 5-10 covepra o Stationary NB-loT > eMTC > EC-GSM .
waste management; g 10s for control use cases; eMTC= No
60 sec for data collection.
Industrial — machinery control; Extended NB-loT = Yes
Type3-b agricultural / environmental— stationary rural Stationary NB-loT > eMTC > EC-GSM
. 5~10 eMTC= No
data collection. coverage
NB-loT = Yes
City lighting, consumer white goods, Outdoors =30 seconds_ et most_use Cases NB-loT > eMTC > EC-GSM -
Type4 : : . except Vending machine . eMTC= No
vending machines <2 and indoors . e Stationary > Cat0
privacy/data verification (<1s) Cat0=No

The M2M LTE based technologies (NB-loT, eMTC, Cat0) can support the identified applications but with different costs, NB-loT can meet the

different battery life and different coverage requirements. target cost for all the
application families

UL PA efficiency is an

Summary  eMTC and NB-loT overlap in meeting the same requirements for LTE in-band but NB-IoT is 50% more cost efficient than  important factor in

eMTC reducing the NB-loT
module cost

Analysis is taking into consideration the EU cost and power consumption requirements
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HARR2 : ES+REE 6~16dB

N
Typical Case 2G/3G/LTE Solution
e N ( -
¥-3
= IERE R E=
_ 200mW/180kHz
180 KHz

IOT Device:200mw

NB-loT Solution

Data Package
(e.g100 byte) ThERE R E=
200mW/5kHz

N ) - 3.75 KHz

YmiFERS 8 :

3~4dB

(((:_. m

D2 D2 D2 D2

2~16EE:
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