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5G

IOT / MTC
Wide Range of Requirements 

LOW COST, LOW ENERGY
SMALL DATA VOLUMES
MASSIVE NUMBERS

ULTRA RELIABLE
VERY LOW LATENCY

VERY HIGH AVAILABILITY

Massive MTC

CAPILLARY NETWORKS

LOGISTICS, TRACKING AND FLEET 
MANAGEMENT

SMART
AGRICULTURE

SMART BUILDING

SMART 
METER

     

Cellular M2M today
• Electricity meters

• Connected cars
• POS terminals

 ~400 million cellular M2M 
  connections 

  Majority over GPRS

GSM/GPRS

LTE

WCDMA

Critical MTC

TRAFFIC SAFETY & 
CONTROL

INDUSTRIAL APPLICATION
& CONTROL

REMOTE
MANUFACTURING,

TRAINING, SURGERY

REMOTE HEALTH 
CARE
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ioT Connectivity Requirements

Low COST 

Good COVERAGE

Long BATTERY LIFE

MASSIVE NUMBER OF
CONNECTIONS
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range of IoT/MTC solutions
Standardized in 3GPP rel 13

Evolution of GSM 
Ultra-low bitrate 
applications 

eMTC 1,4MHz
Low to medium 
bitrate applications

New 200KHz 
carrier
Ultra low-bitrate 
applications

NB-IoT
Cat-M2

Cat-M1

EC-GSM-IoT

Massive 
IoT
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Cellular for massive IoT 

MODULE COST/ 
PERFORMANCE

COVERAGE/
BATTERY

LTE CAT-1 
(with EC, PSM, eDRX)

LTE CAT-M1

(with EC, PSM, eDRX)

EC-GSM + PSM + eDRX

NB-IoT + EC + PSM + eDRX

VEHICLE/ASSET 
TRACKING

Unlicensed 
LPWA

100 bps

1 Mbps

10 Mbps

10+ years

ENVIRONMENT 
MONITORING

10 km

10s kbps

VOICE SERVICES 
CONNECTED ELEVATORS

KIDS/ELDERLY/PET/VIP
TRACKING

SMART GRID 
MANAGEMENT

<$5

<$25

<$10

U
se cas e D

IV
E

R
SIT

Y

SMART METERING,
SMART BUILDING,
HOME AUTOMATION

SMART CITY LIGHTING,
WASTE MANAGEMENT

WEARABLES
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LTE Module complexity evolution
Up to 90% lower complexity

CAT-4

Significantly reduced 
device complexity, 
functionality and 
capability

CAT-1

CAT-0

CAT-M1

NB
IOT

3GPP Rel.8

100%

3GPP Rel.8
75%

3GPP Rel.12
40%

3GPP Rel.13
20%

3GPP Rel.13
10%

EC
GSM
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EXTENDED
COVERAGE mode
EXTENDS COVERAGE BY UP TO +20 dB ACHIEVED BY:

• Repetition of transmissions

• New control channels

• Dynamic adjustment of coverage modes

• New access procedures

•  

 +15-20 dB

MBB LTE-M1

NB-IoT

EC-GSM

+15 dB

+20dB

Better Coverage
(up to 7x better)
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• Extended sleep cycles in idle mode to
eliminate unnecessary receiver activations

• Significantly improved DL reachability
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• New “Power Saving” State 

• Device unreachable, but remain registered 

• Paging coordinated when not in PSM state

• Reducing signaling

ACTIVE
IDLE

DEEP SLEEP
Power Saving Mode
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Time

Power Saving Mode
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10+ years Battery Life
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Flexible Deployment 

Device receives part of LTE carrier
Devices Multiplexed across LTE carrier
Leverage full capacity of wideband LTE carrier

Cat-M1

Device receives NB-IoT carrier
The capacity of NB-IoT carrier is shared by all devices
Capacity is scalable by adding additional NB-IoT carriers

SOFTWARE-ONLY UPGRADE ON LTE INSTALLED BASE

200kHz

200kHz

200kHz

LTE LTE

LTE

GSM STAND ALONE

GUARD BAND

INBANDNB-IoT

1.4MHz

DEVICE N-MDEVICE 1-N

1.4MHz
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Rel-8
Cat-4

Rel-8
Cat-1

Rel-12
Cat-0

Rel-13
Cat-M1

Rel-13
NB-IoT 

(Cat- M2)

Supported duplex modes
FD-FDD / 

TDD

FD-
FDD / 
TDD

HD-FDD / 
FD-FDD / 

TDD

HD-FDD / 
FD-FDD / 

TDD
HD-FDD

DL peak rate [Mbps] 150 10 0.375 / 1 0.3 / 0.8 ~0.2

UL peak rate [Mbps] 50 5 0.375 / 1 0.375 / 1 ~0.2

Highest DL modulation scheme 64QAM 64QAM 64QAM 16QAM QPSK

Highest UL modulation scheme 16QAM 16QAM 16QAM 16QAM QPSK

Max number of DL spatial layers 2 1 1 1 1

Number of receive antennas 2 2 1 1 1

UE bandwidth [MHz] 20 20 20 1.080 0.180

Maximum transmit power [dBm] 23 23 23 20 or 23 23

category CAT-M1 and NB- IoT 
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› Cellular offering One Network serving a diversity of IoT applications
– TCO savings (no need for a separate over-lay network)
– Future proof IoT connectivity

› Network solutions supported in SW
– Standardization (Rel13) on track
– Chipsets end of 2016,  devices first half 2017

› Cellular addessing the Massive IoT segment – EC-GSM-IoT, CAT-M1 & NB-IoT
– 80-90% reduction of device complexity and cost (Cat-M1 and NB-IoT)
– Battery time 10+ years
– Coverage improved with 15-20dB

› Opportunity for Mobile Operators to address the Massive IoT (LPWA) market

Summary
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Cat-M and NB-IoT

1MILLION / CELL

-80%

10+ YEARS

6X

200K / CELL

-90%

10+ YEARS

7X

MASSIVE CONNECTIONS

MODULE COST REDUCTION

LONG BATTERY LIFE

BETTER COVERAGE
Extended Coverage Mode

Extended Long DRX

Cat-M NB-IOT
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› Battery lifetime
– With Power Saving Mode (PSM) [3GPP Rel-

12] EC-GSM allows for a very energy efficient 
operation irrespective of coverage situation.

– There is however, as expected, a strong 
dependency on the coverage situation and the 
battery lifetime achieved.

– In the table a 5 Wh battery has been assumed
– The analysis includes network 

synchronization time, transmission, reception, 
light and deep sleep power consumption.

Battery lifetime

Packet size, 
reporting interval

Coupling loss

GPRS GPRS+10 dB GPRS+20 dB

50 bytes, 2 hours 17,6 14,1 2,8
200 bytes, 2 
hours

12,9 8,6 1,2

50 bytes, 1 day 34,7 33,4 18,7

200 bytes, 1 day 32,8 29,7 10,9

Device battery life depends on many factors:

• Battery type

• Device use pattern - Data volume and how 
often the device is sending data

• Coverage – SINR, more repetitions extends 
the time the device is connceted
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Device Ecosystem 

› 3-5 vendors committed to develop NB-IoT and Cat-M1 chipsets/modems
› Different technical strategies applies
› Low band support to start with (700-800-900 MHz)
› First commercial devices expected end of 2016
› Modem price points uncertain in first phase

› Intel and Mediatek recently confirmed plans for EC-GSM-IoT chipsets in Q3/Q4
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Iot Chipsets 5G

1.4
MHzCat-M

10
MbpsCat -1

180
KHzNB-IOT

Lead Chipsets  ‘16  / ‘17Lead Chipsets ‘15

EC-GSM

  GPRS

?
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LTE IoT modules [CAT-1]
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Ecosystem announcements
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