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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: 
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	This WID includes a Core part
	X

	This WID includes a Performance part
	X


1
Impacts

	Affects:
	UICC apps
	ME
	AN
	CN
	Others (specify)

	Yes
	
	X
	X
	
	

	No
	X
	
	
	X
	

	Don't know
	
	
	
	
	


2
Classification of the Work Item and linked work items
2.1
Primary classification
This work item is a … 
	X
	Feature

	
	Building Block

	
	Work Task

	
	Study Item


2.2
Parent and child Work Items 
	Parent and child Work Items 

	Unique ID
	Title
	Nature of relationship

	
	
	


2.3
Other related Work Items and dependencies
	Other related Work Items (if any)

	Unique ID
	Title
	Nature of relationship

	720093
	Enhancements of Narrowband IoT (NB-IoTenh)
	Rel-14 enhancements

	690063
	Narrowband IoT
	Introduction of the feature in the Rel-13 specifications.


3
Justification

The Narrowband Internet of Things (NB-IoT) is a cellular technology designed to provide machine type communication to massive number of devices. Since its introduction in Release 13 NB-IoT addresses qualities such as unprecedented coverage, ultra-low device cost and low device power consumption. Release 14 delivers additional features to enhance the potential of the system, such as positioning and multi-cast as well as improved system access capacity and support for a low UE power class to enable novel use cases. 

The market for machine type communications is undergoing a continuous transformation with new services, applications and requirements emerging. As a result, it is again time to provide further enhancements to NB-IoT to ensure network deployments are ready to meet these new requirements. This work item starts from the Release 13 and Release 14 NB-IoT design, and extends it to support further features and enhancements targeting areas such as latency and power consumption reduction, congestion control, and system capacity improvements. These enhancements should follow the NB-IoT design principles of ultra-low complexity while extending the ability of the system to serve new use cases. 

3GPP has in TR 38.913 Study on Scenarios and Requirements for Next Generation Access Technologies agreed a set of scenarios and requirements for the Next Generation Access Technologies, among which a specific set of requirements associated with the massive MTC (mMTC) use case is found. It has also been agreed to include LTE, i.e. eMTC and NB-IoT, as part of the 3GPP IMT 2020 submission to ITU. It is therefore time to study the feasibility of NB-IoT to meet the mMTC requirements, and if necessary suggest any improvements needed to secure the fulfilment of the same. To cater for this task this work items contains a short study phase which should identify any gaps in the fulfilment of the mMTC requirements.

Furthermore, to extend the support for NB-IoT, TDD mode of operation needs to be specified for in-band, guard-band and stand-alone deployment options. The design should build on the existing specifications and strive towards a common design for the three deployment modes. To characterize the TDD system, achievable performance in terms of MCL, latency, battery life and system capacity should be studied.
4
Objective

4.1
Objective of SI or Core part WI or Testing part WI
The work item will specify support for the following features, supporting standalone, guard-band, and in-band operation modes:

Further latency and power consumption reduction

· Power consumption reduction for idle mode paging and connected mode DRX. [RAN1 lead, RAN2, RAN4]
· Specify physical signal(s) and/or channel(s) that can be efficiently decoded or detected prior to decoding the physical downlink control channel.

· Support early data transmission. [RAN2 lead, RAN1, RAN3] 
· Support DL/UL data transmission on a dedicated resource during the Random Access procedure (after PRACH transmission and before the RRC connection setup is completed) at least in the RRC Suspend/Resume case.

· Support for RLC Unacknowledged Mode. [RAN2 lead]
· Support for dedicated scheduling request. [RAN1 lead, RAN2]
· Relaxed monitoring for cell reselection. [RAN2 lead, RAN4]
· Enable relaxed UE monitoring for cell (re)selection e.g. by (re)configuration.
System access improvements

· Improved access/load control in idle mode e.g. CE-level based access barring. [RAN2 lead]
Narrowband measurement accuracy improvements 

· Evaluate and if appropriate specify use of additional existing signals than NRS for improved RRM measurements, with associated core requirements. [RAN1 lead, RAN2, RAN4]
UE Feedback

· Support of extended power headroom range, finer granularity, and transmission in and subsequent to the RRC connection request message. [RAN2 lead, RAN4, RAN1]
Support for the Next Generation access technologies requirements and scenarios

Study the support for the mMTC set of requirements and, if needed, specify necessary enhancements to fulfil the same. [RAN1 lead, RAN2]
· Support latency 10 seconds or less. 

· Support coverage of 164 dB Maximum Coupling Loss (MCL).

· Support UE battery life beyond 10 years.

· Support connection density of 1,000,000 devices per square km.

NB-IoT support for TDD

· Study achievable performance in terms of MCL, latency, battery life and system capacity. 

· Specify support for TDD in in-band, guard-band and standalone mode of operations.

· Strive towards a common design among the deployment modes.
4.2
Objective of Performance part WI
For NB-IoT FDD, RAN4 to specify the following RRM performance requirements:

· UE signal level and quality measurement accuracy.
· UE output power accuracy.
For the introduction of NB-IoT TDD, RAN4 to specify necessary UE and Base Station RRM, RF and demodulation performance requirements.
4.3
RAN time budget request (not applicable to RAN5 WIs/SIs)
Attached.
5
Expected Output and Time scale

	New specifications {One line per specification. Create/delete lines as needed}

	Proposed Spec no. or series
	Type (see note 1) 
	Title
	For info 
at TSG# 
	For approval at TSG#
	Remarks

	
	
	
	
	
	


	Impacted existing TS/TR {One line per specification. Create/delete lines as needed}

	TS/TR No.
	Description of change 
	Target completion plenary#
	Remarks

	36.201
	Core Part
	RAN#78
	

	36.211
	Core Part
	RAN#78
	

	36.212
	Core Part
	RAN#78
	

	36.213
	Core Part
	RAN#78
	

	36.214
	Core Part
	RAN#78
	

	36.300
	Core Part
	RAN#78
	

	36.302
	Core Part
	RAN#78
	

	36.304
	Core Part
	RAN#78
	

	36.306
	Core Part
	RAN#78
	

	36.321
	Core Part
	RAN#78
	

	36.331
	Core Part
	RAN#78
	

	36.133
	Core Part
	RAN#78
	

	36.133
	Performance Part
	RAN#79
	


6
Work item Rapporteur(s)
Yutao Sui
Company: Ericsson

Email: Yutao.Sui@ericsson.com
 7
Work item leadership

Primary: RAN WG1

Secondary: RAN WG2, RAN WG4

8
Aspects that involve other WGs
-
9
Supporting Individual Members
	Supporting IM name

	Ericsson

	Nokia

	Telefónica

	


