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3
Justification

In GERAN#62, a study item on “Cellular System Support for Ultra Low Complexity and Low Throughput Internet of Things” was approved. The aim of the study item was to study both the possibility of evolving the current GERAN system and the design of a new access system towards low complexity and low throughput radio access technology to address the requirements of cellular internet of things. The objectives of the study were: 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.
Since GERAN#62, the work plan and the Cellular Internet of Things (IoT) requirements were agreed by GERAN WG1 and WG2. GERAN WG1 and WG2 studied features and techniques extensively to meet the objectives, and various concepts were evaluated. 
In accordance with PCG#34 decision, corresponding normative work for the new access system should now be undertaken in TSG RAN to specify technology to meet these objectives. 
This TSG RAN specification work should include reuse of existing LTE technology to the largest extent possible as described in 3GPP TR 45.820 section 7A as well as in RP-150xxx and RP-151387, to capitalize upon existing technologies – including Rel-13 MTC-LTE - and therefore minimize 3GPP market fragmentation. 
NB-LTE should support 3 different modes of operation: 

1.
‘Stand-alone operation’ utilizing for example the bands currently being used by GERAN systems

2.
‘Guard band operation’ utilizing the unused resource blocks at the edge of an LTE channel

3.
‘In-carrier operation’ utilizing resource blocks within a normal LTE carrier

In order to avoid unnecessary design variations, the specification work should provide a common design for all the above modes of operation.

4
Objective

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

· 200 kHz UE RF bandwidth for both downlink and uplink

· OFDMA on the downlink with 15 kHz sub-carrier spacing, using at least BPSK/QPSK modulation

· SC-FDMA on the uplink, including single-tone transmission as a special case of SC-FDMA, assuming 2.5 kHz sub-carrier spacing, PAPR reduction techniques and (phase rotated) BPSK/QPSK modulation
· Signal design and physical layer processing re-using those defined in E-UTRA to the greatest extent possible and supporting commonality to the greatest extent possible for ‘stand-alone’, ‘guard band’ and ‘in-carrier’ operation
· MAC, RLC, PDCP and RRC procedures comprising a subset of existing LTE RRC and a reuse with minimal changes of existing LTE MAC, RLC and PDCP procedures, maximising reuse of E-UTRA protocols; optimisations may be considered where significant gains can be shown. 

· Any Enhancements to S1 interface to CN to support the work SA2 is conducting on the systems aspects such as signalling reduction for small data transmissions.
The detailed objectives are:
· RAN1 to specify the physical layer aspects, covering:

· Physical channel and mapping of transport channels

· Channel coding and physical channel mapping

· Physical layer procedures

· Physical layer measurements

· UE physical layer capabilities

· RAN2 to specify the following radio protocol aspects:

· The radio interface protocol architecture

· MAC, RLC, PDCP, and RRC protocols

· UE capabilities

· RAN3 to specify changes to existing S1 interface 
· RAN4 to specify core requirements (when needed) to allow  for  “standalone”  “in guard band operation” and “in carrier operation” of NB-LTE in specific bands (depending on operator input) as follows: 

· UE radio transmission and reception 

· Base Station radio transmission and reception 

· Including both co-sited and non-co-sited deployments of NB-LTE with LTE 

· UE and Base Station Requirements for support of Radio Resource Management

· RAN4 to specify the following performance requirements (by RAN#73):

· UE and Base Station demodulation requirements

· UE and Base Station RRM performance requirements

5
Service Aspects



None
6
MMI-Aspects



None
7
Charging Aspects



None
8
Security Aspects


        Potential security enhancements are being studied by SA3.
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Expected Output and Time scale
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	Affected existing specifications  [None in the case of Study Items]

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

	36.300
	
	Introduction of NB-LTE
	RAN#70 (Dec'15)
	Stage 2 specification

	36.101
	
	Introduction of NB-LTE
	RAN#70 (Dec'15)
	Approval date only applies to core

	36.104
	
	Introduction of NB-LTE
	RAN#70 (Dec'15)
	Approval date only applies to core

	36.133
	
	Introduction of NB-LTE
	RAN#70 (Dec'15)
	Approval date only applies to core

	36.201
	
	Introduction of NB-LTE
	RAN#70 (Dec'15)
	

	36.211
	
	Introduction of NB-LTE
	RAN#70 (Dec'15)
	

	36.212
	
	Introduction of NB-LTE
	RAN#70 (Dec'15)
	

	36.213
	
	Introduction of NB-LTE
	RAN#70 (Dec'15)
	

	36.214
	
	Introduction of NB-LTE
	RAN#70 (Dec'15)
	

	36.302
	
	Introduction of NB-LTE
	RAN#70 (Dec'15)
	

	36.304
	
	Introduction of NB-LTE
	RAN#70 (Dec'15)
	

	36.306
	
	Introduction of NB-LTE
	RAN#70 (Dec'15)
	

	36.321
	
	Introduction of NB-LTE
	RAN#70 (Dec'15)
	

	36.322
	
	Introduction of NB-LTE
	RAN#70 (Dec'15)
	

	36.323
	
	Introduction of NB-LTE
	RAN#70 (Dec'15)
	

	36.331
	
	Introduction of NB-LTE
	RAN#70 (Dec'15)
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form change history:
2013-12-06 v1.14.1 modified §11 to read: <FamilyName>, <GivenName>, (If the person is new to 3GPP work, give full contact coordinates, in particular, email address.)
2013-10-03 v1.14.0 removal of embedded help text
v1.13.2: adds tdoc header
v1.13.1: minor changes resulting from discussions at CT#41 & SA#41

v1.13.0: mods to enforce linkage amongst stages 1, 2, 3

draft mods Scarrone-Meredith 2008-07 ff

v1.12.1: removes revision marks following approval at SP-29
v1.12.0: includes provision for Study Items (SP-29)

v1.11.0: includes those changes from v1.8.0 agreed at SP-25.


v1.10.0: full circle

v1.9.0: a clean sheet

v1.8.0: includes comments from SA#24 

v1.7.0: includes comments from RAN, CN and T #24; also includes “early implementation” data

v1.6.0: includes comments made during review period prior to TSGs#24

v1.5.0: includes comments made at TSGs#23 (Phoenix)

v1.4.0: offered to SA#23 for approval

v1.3.0: offered to CN#23, RAN#23 and T#23 for comments

DRAFT4 v1.3.0: 2004-03-09: Incorporation of comments from Leaders list

DRAFT3 v1.3.0: 2004-02-19: Incorporation of comments from MCC members

DRAFT2 v1.3.0: 2004-01-29: Complete redraft:

v1.2.0: 2002-07-04: "USIM" box changed to "UICC apps"

2003-05-28: spelling of “rapporteur” corrected

2002-07-04: "USIM" box changed to "UICC apps"
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