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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
	FS_LC_MTC_LTE is a study of the feasibility of an LTE UE for MTC with reduced UE complexity and up to 20 dB coverage enhancement. The results are documented in TR 36.888.

	LC_MTC_UE
	Work Item on Low cost & enhanced coverage MTC UE for LTE
	LC_MTC_UE is a Rel-12 work item introducing a low complexity UE category. The initial work item scope also included up to 15 dB coverage enhancement..


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

With the increasing pace of LTE deployment and the take-off of Internet of Things (IoT) business, there is an increasing need to serve a potentially vast number of M2M devices using LTE networks and spectrum (including the to-be-refarmed spectrum), in a cost and power effective way in comparison to GSM/GPRS and other proprietary technologies. 
The Rel-12 work item “Low cost & enhanced coverage MTC UE for LTE” specified a new UE category for MTC with Bill of Material cost comparable to EGPRS modem with combination of cost reduction techniques: single Rx antenna and maximum 1000 bits TBS for unicast channel, as well as HD-FDD with single oscillator. However, further cost/complexity reduction can be achieved with other cost reduction techniques based on the study item technical report in TR 36.888. The specification for the specification work for 15dB coverage gain is still too big to fit in Rel-12 time frame and thus in RP #63 it was agreed to defer the coverage enhancement part to Rel-13 in the revised WID.  Moreover, based on the study in Rel-12, the simple repetition/TTI bundling method to enhance the coverage is not very efficiency and it needs a longer transmit/receive time which will result in a high UE power consumption. Some other techniques such as PSD boosting, high density reference signal can help to reduce repetition. The optimization of spectral efficiency especially for coverage improvement is important to attract operators to deploy MTC over LTE network and drive business of LTE-based MTC. 
Power consumption is another important aspect that deserves more attention. Power saving design is a cross-layer effort, but at the physical layer the known best practice is to reduce active transmit/receive duration to a minimum, including the time for synchronization acquisition and tracking, system information acquisition/tracking, and so on. A target of up to 10 years of battery life with battery capacity of 5 watt-hours has been claimed by competing technologies and the goal also applies even for locations in need of up to 20dB coverage enhancement.

4
Objective

4.1
Objective of SI or Core part WI or Testing part WI
The general objective is to specify a new UE for MTC operation in LTE with lower power consumption that also allows for enhanced coverage compared to existing LTE networks, with the following objectives:
· Specify a new Rel-13 low complexity UE category for MTC operation with further reduced cost compared to that of Rel-12 MTC UE category:
· Supporting the following capabilities: 1) 1 Rx antenna; 2) 1.4MHz UE RF bandwidth in downlink and uplink (within any system bandwidth). 3) 20dB maximum transmit power of 20 dBm with the state-of-the-art on-chip PA technologies. 4) Support of half duplex FDD and TDD with single oscillator.
· The following capabilities can be further reduced for cost saving: 1) downlink transmission modes; 2) maximum transport block size of unicast and/or broadcast signalling. 
· Any additional consensus measures that can further reduce the processing complexity and cost, including, but not limited to:  1) Relaxed transmit and/or receive EVM requirement including restricted downlink modulation scheme. 2) Relaxed physical control channel blind decoding processing time and/or data channel decoding processing time 3) Reduced support for CQI/CSI reporting modes.

· Provide a relative LTE coverage improvement – corresponding to [20 dB] for FDD – for the UE category defined above with respect to their respective nominal coverage. 

· Specify a mechanism(s) to support scalability of spectral efficiency impact for coverage improvement, including signals/channels that can be used for Rel-13 MTC UEs to reliably measure the coverage shortage with respect to a reference.
· Provide power consumption reduction for the UE category defined above, both in normal coverage and enhanced coverage, target to ultra low battery life (e.g., >10 years ):
· Specify necessary physical layer modifications to efficiently support the new Rel-13 low complexity UE category and coverage improvement: 
· Modification, including redesign or removal, of the signals/channels that currently occupy more than 1.4MHz for Rel-13 low complexity UE (e.g., PHICH, PCFICH, (E)PDCCH, PUCCH, possibly SIB). 
· Enhanced the coverage of physical channels
·  Repetition/TTI bundling and extension to PSD boosting for applicable channels/signals identified during study phase. 
· Removal/redesign and/or relaxed requirements of channels/signals, such as PRACH, PHICH and PCFICH, if beneficial to spectral efficiency and/or power consumption.

· Increased reference symbol density and frequency hopping techniques can be considered if deemed necessary.
· Reduced UE power consumption:
· Reduced active transmit/receive duration (e.g., reducing repetition/TTI bundling number for each transmission).

· Modification, including redesign or removal, of signals/channels to reduce the acquisition time, measurement time can be considered, such as synchronization acquisition, feedback signalling, system information acquisition. 

· Reduced higher layer signalling to reduce the handshake time.
· Ensure efficient resource utilization and improve spectral efficiency or increase MTC UE connection number of MTC devices: 
· Introduced smaller granularity than 1 PRB or even smaller subcarrier spacing with UL power boosting can be considered.
· Ensure system scalability in order to support a massive number of MTC devices by allocating more frequency/time resources for MTC operation (e.g., multiple of 1.4MHz with a 20MHz LTE channel)
· Minimize negative impact to normal UEs that share the same radio resources 
Note: Any physical layer modification to support the above new UE category with 1.4MHz capability and any physical layer modification to support coverage enhancement and ultra lower power consumption should have a high level of commonality. 
The work plan for the work shall be the following:

· RAN1 work

· Specify physical layer aspects, and initiate the design of the new UE category/type.

· RAN2 work

· Specification of Layer 2/3 protocol aspects.

· RAN3 work

· Specification of network protocol aspects.

· RAN4 work

· Specify UE, eNodeB and RRM core requirements.

· Specify necessary performance requirements related to the above mentioned core requirements.

4.2
Objective of Performance part WI
Specify necessary performance requirements related to the above mentioned core requirements
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