3GPP TSG GERAN Meeting #67                                                                                                     Tdoc GP-150867


Yinchuan, PR China                                                                                    Agenda item: 6.4, 7.1.5.3.5.7, 7.2.5.3.4.7



10th - 14th August 2015

Source: Alcatel-Lucent, Alcatel-Lucent Shanghai Bell, Ericsson LM, Mediatek Inc., Panasonic, Sierra Wireless SA, ZTE Corporation, Nokia Networks, Marvell, Intel Corporation, Sequans, Sharp Corporation, Gemalto N.V., Sprint Corporation
Title: Draft WID proposal Clean Slate Cellular IoT for RAN TSG

Document for: Discussion

3GPP™ Work Item Description

For guidance, see 3GPP Working Procedures, article 39; and 3GPP TR 21.900.
Comprehensive instructions can be found at http://www.3gpp.org/Work-Items
Title: 
Low Complexity Radio Access Network for Cellular Internet of Things
Acronym: 
LC_ CIoT_RAN
Unique identifier: 

1
3GPP Work Area

	X
	Radio Access

	
	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
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	Feasibility study in TR 45.820.

	670029
	Study on architecture enhancements of cellular systems for ultra low complexity and low throughput Internet of Things
	Feasibility study on C-IoT Architecture enhancements in TR 23.720
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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 IoT requirements were agreed by GERAN WG1 and WG2. The GERAN WG1 and WG2 studied features and techniques extensively to meet the objectives, and the various concepts were evaluated. The evaluation results from the WGs showed that various techniques can meet (most) of the objectives and no significant issue was identified in terms of feasibility. 
In accordance with PCG#34 decision, a WI should now start 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 to capitalize upon existing technologies – including Rel-13 MTC-LTE - and therefore minimize 3GPP market fragmentation.

4
Objective

The general objective is to specify a variant of the E-UTRA radio access for cellular internet of things that allows extended coverage and more efficient support for low throughput than existing GSM and E-UTRA networks. This variant of the E-UTRA radio access should support:

· 200 kHz minimum system 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 with sub-carrier spacing to be determined, using at least BPSK/QPSK modulation
· Signal design and physical layer processing re-using those defined in E-UTRA to the greatest extent possible 

· MAC, RLC, PDCP and RRC comprising a subset of existing RRC and a reuse will minimal changes of existing MAC, RLC and PDCP, 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 e.g. 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 sub-Ghz bands (including the 900MHz band) for cellular IoT, including the following core requirements:

· UE radio transmission and reception 
· Base Station radio transmission and reception 
· 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

	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

	36.300
	E-UTRAN Overall description; Stage 2
	R2
	
	
	RAN#70 (Dec'15)
	Stage 2 specification

	36.101
	E-UTRAN User Equipment (UE) radio transmission and reception
	R4
	
	
	RAN#70 (Dec'15)
	Approval date only applies to core

	36.104
	E-UTRAN Base Station (BS) radio transmission and reception
	R4
	
	
	RAN#70 (Dec'15)
	Approval date only applies to core

	36.133
	E-UTRAN Requirements for support of radio resource management
	R4
	
	
	RAN#70 (Dec'15)
	Approval date only applies to core

	36.201
	E-UTRAN Physical layer; General description
	R1
	
	
	RAN#70 (Dec'15)
	

	36.211
	E-UTRAN Physical channels and modulation
	R1
	
	
	RAN#70 (Dec'15)
	

	36.212
	E-UTRAN Multiplexing and Channel Coding
	R1
	
	
	RAN#70 (Dec'15)
	

	36.213
	E-UTRAN Physical layer procedures
	R1
	
	
	RAN#70 (Dec'15)
	

	36.214
	(?) E-UTRAN Physical layer; Measurements
	R1
	
	
	RAN#70 (Dec'15)
	

	36.302
	E-UTRAN Services provided by the physical layer
	R2
	
	
	RAN#70 (Dec'15)
	

	36.304
	E-UTRAN User equipment (UE) procedures in idle mode
	R2
	
	
	RAN#70 (Dec'15)
	

	36.306
	E-UTRAN  User equipment (UE) radio access capabilities
	R2
	
	
	RAN#70 (Dec'15)
	

	36.321
	E-UTRAN Medium Access Control (MAC) protocol specifications
	R2
	
	
	RAN#70 (Dec'15)
	

	36.322
	E-UTRAN Radio Link Control (RLC) protocol specifications
	R2
	
	
	RAN#70 (Dec'15)
	

	36.323
	E-UTRAN Packet Data Convergence Protocol (PDCP) specification
	R2
	
	
	RAN#70 (Dec'15)
	

	36.331
	E-UTRAN Radio Resource Control (RRC); protocol specification
	R2
	
	
	RAN#70 (Dec'15)
	


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

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

	TS 37.104
	
	Update to MSR
	RAN#71 (Dec'15)
	

	TS 37.141
	
	Update to MSR
	RAN#71 (Dec'15)
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