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1
3GPP Work Area

	X
	Radio Access

	X
	Core Network

	
	Services


2
Classification of WI and linked work items
2.0
Primary classification
This work item is a …

	
	Study Item (go to 2.1)

	X
	Feature (go to 2.2)

	
	Building Block (go to 2.3)

	
	Work Task (go to 2.4)


2.1
Study Item

	Related Work Item(s) (if any]

	Unique ID
	Title
	Nature of relationship

	
	
	


Go to §3.

2.2
Feature
	Related Study Item or Feature (if any)

	Unique ID
	Title
	Nature of relationship

	640001
	Cellular System Support for Ultra Low Complexity and Low Throughput Internet of Things
	Study Item


Go to §3.

2.3
Building Block

	Parent Feature (or Study Item)

	Unique ID
	Title
	TS

	
	
	


This work item is … 
	
	Stage 1 (go to 2.3.1)

	
	Stage 2 (go to 2.3.2)

	
	Stage 3 (go to 2.3.3)

	
	Test spec (go to 2.3.4)

	
	Other (go to 2.3.5)


2.3.1
Stage 1

	Source of external requirements (if any)

	Organization
	Document
	Remarks

	
	
	


Go to §3.

2.3.2
Stage 2
	Corresponding stage 1 work item

	Unique ID
	Title
	TS

	
	
	


	Other source of stage 1 information

	TS or CR(s)
	Clause
	Remarks

	
	
	



If no identified source of stage 1 information, justify: 
Go to §3.

2.3.3
Stage 3
	Corresponding stage 2 work item (if any)

	Unique ID
	Title
	TS

	
	
	


	Else, corresponding stage 1 work item

	Unique ID
	Title
	TS

	
	
	


	Other justification

	TS or CR(s) or external document
	Clause
	Remarks

	
	
	



If no identified source of stage 2 information, justify: 

Go to §3.

2.3.4
Test spec

	Related Work Item(s)

	Unique ID
	Title
	TS

	
	
	


Go to §3.

2.3.5
Other
	Related Work Item(s)

	Unique ID
	Title
	Nature of relationship
	TS / TR

	
	
	
	


Go to §3.

2.4
Work task
	Parent Building Block

	Unique ID
	Title
	TS

	
	
	


3
Justification
There is a significant growth opportunity in the 3GPP ecosystem for Internet of Things (IoT). The FS_IoT_LC Study Item was thus started at 3GPP GERAN#62 to evaluate how to support low throughput and low complexity Machine Type Communications, including scenarios with devices that are power efficient (with battery life of several years), can be reached in challenging coverage conditions e.g. indoor and basements, and have low complexity to be deployed on a mass scale. The objective of the study was to find solutions that satisfy or exceed the following capabilities:
· Provide a data rate of at least 160 bps (on both the uplink and downlink) at the (equivalent of) the SAP to the SNDCP layer with the aim of achieving an extended coverage of 20 dB compared to legacy GPRS (Non EGPRS).

· Scale to support a massive number of MTC Mobile Stations.
· Reduce power consumption of MTC Mobile Stations compared with legacy GPRS (non EGPRS) so that they can have up to ten years battery life with battery capacity of 5 Watt-hours, even in locations with adverse coverage conditions where up to 20 dB extension might be needed.

· Maximise the reduction in complexity of the Mobile Termination compared to that of a legacy GPRS (non EGPRS) MT.
· Avoid negative impacts to legacy GSM/WCDMA/LTE system(s) deployed in the same frequency band and adhere to the regulatory requirements applying to the spectrum bands in which the system operates.
· Minimise impacts to the GPRS/EDGE base station hardware.

· Identify Core Network Architecture, security framework and Radio Access Network-Core Network interface (e.g. S1 or Gb), and associated protocol stacks, suitable for the M2M market in the 2017 and onwards timeframe.
Extended Coverage GSM (EC-GSM) has been shown to be a viable solution for Internet of Things, allowing operators to reuse existing assets through software upgrades. EC-GSM is furthermore expected to be implemented as a software upgrade on existing GPRS/EGPRS device platforms and thereby enable a quick market introduction.
Considering the above together with the fact that GSM has global coverage in two sub-GHz frequency bands, enables a fast and economical worldwide deployment of battery efficient extended coverage to support Internet of Things over cellular networks.
4
Objective

The objective is to support Extended Coverage GSM (EC-GSM) for a Coupling Loss of up to 164 dB, while at the same time reducing the complexity of the device and limiting its battery consumption, through e.g.:

· Introduction of new Extended Coverage logical channels with associated messages, procedures and radio block formats, including:

· Synchronization channel (EC-SCH)

· Common Control Channels (EC-CCCH), i.e. EC-RACH, EC-AGCH, EC-PCH
· Broadcast Channel (EC-BCCH)

· Packet Associated Control Channel (EC-PACCH)

· Packet Data Traffic Channel (EC-PDTCH)

· Support for new training sequences on the EC-RACH
· Introduction of new RLC/MAC procedures and headers, such as a Fixed Uplink Allocation, for support of data transfers
· Introduction of a new MS output power class(es)
· Support for overlaid CDMA codes

· Introduction of coverage classes, and procedures to support the same.
5
Service Aspects

None.
6
MMI-Aspects

None.
7
Charging Aspects

None.
8
Security Aspects

Potential security enhancements are being studied by SA3.
9
Impacts

	Affects:
	UICC apps
	ME
	AN
	CN
	Others

	Yes
	
	X
	X
	X
	

	No
	X
	
	
	
	X

	Don't know
	
	
	
	
	


10
Expected Output and Time scale

	New specifications  [If Study Item, one TR is anticipated]

	Spec No.
	Title
	1st rsp. WG
	2nd rsp. WG(s)
	Presented for information at plenary#
	Approved at plenary #
	Comments

	
	
	
	
	
	
	

	
	
	
	
	
	
	


	Affected existing specifications  [None in the case of Study Items]

	Spec No.
	CR
	Subject of the CR
	Approved at plenary#
	Comments

	TS 43.064
	
	
	TSG GERAN #69
	

	TS 44.004
	
	
	TSG GERAN #69
	

	TS 44.018
	
	
	TSG GERAN #69
	

	TS 44.060
	
	
	TSG GERAN #69
	

	TS 45.001
	
	
	TSG GERAN #69
	

	TS 45.002
	
	
	TSG GERAN #69
	

	TS 45.003
	
	
	TSG GERAN #69
	

	TS 45.004
	
	
	TSG GERAN #69
	

	TS 45.005
	
	
	TSG GERAN #69
	

	TS 45.008
	
	
	TSG GERAN #69
	

	TS 45.010
	
	
	TSG GERAN #69
	

	TS 48.018
	
	
	TSG GERAN #69
	


11
Work item rapporteur(s)
Sundberg, Mårten
12
Work item leadership

Primary responsible: 3GPP TSG GERAN WG1
Secondary responsible: 3GPP TSG GERAN WG2
13
Supporting Individual Members
	Supporting IM name

	Ericsson LM

	Intel

	Gemalto N.V.

	MediaTek Inc.

	TeliaSonera

	Sierra Wireless S.A
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