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Title *
 : Low cost & enhanced coverage MTC UE for LTE – Core Part
Acronym *
 : LC_MTC_UE-Core 

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
	Nature of relationship

	FS_LC_MTC_LTE
	Study on Provision of low-cost MTC UEs based on LTE
	Feasibility study that lead to Work 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 *

See feature work item description.  
4
Objective *
The general objective is to specify a new UE for MTC operation in LTE that also allows for enhanced coverage compared to existing LTE networks, with the following detailed objectives:
· Specify a new UE category/type for MTC operation in all LTE duplex modes supporting the following capabilities:

· 1 Rx antenna.

· Downlink and uplink maximum TBS size of 1000 bits.

· Reduced downlink channel bandwidth of 1.4 MHz for data channel in baseband, while the control channels are still allowed to use the carrier bandwidth. Uplink channel bandwidth and bandwidth for uplink and downlink RF remains the same as that of normal LTE UE.

NOTE:
Reduced downlink channel bandwidth for control channels in baseband could also be considered if EPDCCH with CSS is already considered in Rel-12 timeline by other work.

· Provide a relative LTE coverage improvement – corresponding to 15dB for FDD – for the UE category/type defined above and other UEs operating delay tolerant MTC applications with respect to their respective nominal coverage. 
· Specify the following techniques (which shall be applicable for both FDD and TDD) to achieve this:

· Simplification of PHICH and PCFICH functionality or alternative mechanism to PHICH and PCFICH functionality so that coverage limited UE is not constrained by PHICH and PCFICH physical channels

· A mechanism(s) to support scalability of spectral efficiency impact for coverage improvement by identifying UE requiring additional coverage improvement and informing eNB the amount of coverage the UE requires.
· Repetition/TTI bundling and extension to PSD boosting for applicable channels/signals identified during study phase.

· A relaxed requirement for “probability of missed detection” for PRACH.
· When defining the detailed solutions for the above coverage enhancement techniques, relative spectral efficiency impact and cost/power consumption impact should be taken into account, and divergence of solutions between the new UE category/type and other UEs (mentioned above) should be minimised where possible.
NOTE: 
Additional techniques primarily intended to mitigate spectrum efficiency impacts of enhanced coverage (evaluated in TR36.888) are not included in this work item. However, an exception may be considered for techniques where adding an enhancement later would not be feasible (e.g. those impacting common channels). 
The work plan for the work shall be the following:
· RAN1 work (up to RAN#63).

· Specify physical layer aspects, and initiate the design of the new UE category/type.
· RAN2 work (up to RAN#64).

· Specification of Layer 2/3 protocol aspects.
· RAN4 work (up to RAN#64).

· Specify any required modifications to UE and eNode B core requirements, including potential measurement requirement impacts.
5
Service Aspects

6
MMI-Aspects

7
Charging Aspects

8
Security Aspects

9
Impacts *

	Affects:
	UICC apps
	ME
	AN
	CN
	Others

	Yes
	
	X
	X
	
	

	No
	X
	
	
	X
	X

	Don't know
	
	
	
	
	


10
Expected Output and Time scale *

	New specifications *

[If Study Item, one TR is anticipated]

	Spec No.
	Title
	Prime rsp. WG
	2ndary 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
	Approved at plenary#
	Comments

	36.201
	
	Evolved Universal Terrestrial Radio Access (E-UTRA); Long Term Evolution (LTE) physical layer; General description
	RAN#63
	

	36.211
	
	Evolved Universal Terrestrial Radio Access (E-UTRA); Physical channels and modulation
	RAN#63
	

	36.212
	
	Evolved Universal Terrestrial Radio Access (E-UTRA); Multiplexing and channel coding
	RAN#63
	

	36.213
	
	Evolved Universal Terrestrial Radio Access (E-UTRA); Physical layer procedures
	RAN#63
	

	36.300
	
	Evolved Universal Terrestrial Radio Access (E-UTRA) and Evolved Universal Terrestrial Radio Access Network (E-UTRAN); Overall description; Stage 2
	RAN#63
	

	36.302
	
	Evolved Universal Terrestrial Radio Access (E-UTRA); Services provided by the physical layer
	RAN#64
	

	36.306
	
	Evolved Universal Terrestrial Radio Access (E-UTRA); User Equipment (UE) radio access capabilities
	RAN#64
	

	36.321
	
	Evolved Universal Terrestrial Radio Access (E-UTRA); Medium Access Control (MAC) protocol specification
	RAN#64
	

	36.331
	
	Evolved Universal Terrestrial Radio Access (E-UTRA); Radio Resource Control (RRC); Protocol specification
	RAN#64
	

	36.101
	
	Evolved Universal Terrestrial Radio Access (E-UTRA); User Equipment (UE) radio transmission and reception
	RAN#64
	CRs for the core requirements 

	36.104
	
	Evolved Universal Terrestrial Radio Access (E-UTRA); Base Station (BS) radio transmission and reception
	RAN#64
	CRs for the core requirements 

	36.133
	
	Evolved Universal Terrestrial Radio Access (E-UTRA); Requirements for support of radio resource management
	RAN#64
	CRs for the core requirements 


11

Work item rapporteur(s) *

Prakash Bhat, Vodafone
12

Work item leadership *

RAN WG1
Secondary responsible: RAN WG2 and RAN WG4 
13

Supporting Individual Members *

	Supporting IM name

	Vodafone Group

	AT&T 

	Telefónica

	Huawei

	HiSilicon

	Ericsson

	ST-Ericsson

	NEC

	Sierra Wireless

	Silver Spring Networks (UK) Ltd

	Verizon Wireless

	Fujitsu

	CATT

	NTT DOCOMO

	CMCC

	Samsung

	Nokia Siemens Networks

	Sony Corporation

	[Orange]

	ZTE Corporation

	eAccess

	LG Electronics

	MediaTek

	

	

	

	

	


form change history:
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"

�Consider the title of the work item carefully, and keep the text reasonably brief.  Avoid titles already in use, including in previous Releases.  Do not mention the intended Release in the title, since timescales may change and move the item to a later Release. Once assigned, avoid changing the title in any substantive way, even if this means the title no longer embraces the full scope of the intended work, as the contents of that work becomes clearer with the passage of time.
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�All testing items must be associated with the provisions of a testable, stage 3, requirement.


�This clause is intended to be used in rare cases where the work does not fit into the foregoing classifications.


�For guidance on the use of work tasks, see 3GPP TR 21.900 §6.0.2


�Explain in sufficient detail why this work is needed.
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