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3GPP™ Work Item Description

For guidance, see 3GPP Working Procedures, article 39; and 3GPP TR 21.900.
Information about Work Items can be found at http://www.3gpp.org/Work-Items
Title: 
Even further enhanced NB-IoT
Acronym: NB_IOTenh3
Unique identifier: 
xxxxxx
	
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
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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

	750066
	Further NB-IoT enhancements (NB_IOTenh2)
	Enhancements over the Rel-15 feature


3
Justification

In 3GPP Release 13, the Narrowband Internet of Things (NB-IoT) radio access technology was specified. It is a cellular radio access technology designed to provide Internet of Things type of services to massive number of devices. NB-IoT can operate in a system bandwidth as narrow as 200 kHz and supports a device bandwidth of only 3.75 kHz. This design gives NB-IoT a high deployment flexibility and high system capacity. The technology also provides qualities such as ubiquitous coverage, ultra-low device cost and low device power consumption. 

In 3GPP Release 14 NB-IoT was evolved to support e.g. location based services, multicast, improved support for multi-PRB operation, a low device power class, and higher data rates. In 3GPP Release 15 the efforts to improve the system continue and e.g. support for TDD operation, early data transmission and a wake-up signal is added to the set of supported features. 
The market for machine communications is continuously growing and new services, applications and requirements emerge. As a result, it is now time to provide further enhancements to NB-IoT to ensure network deployments are ready to meet the requirements of the growing and diversifying machine to machine market. Furthermore, as the number of devices connected to the NB-IoT network increases, the network can benefit from tools that can be used to better manage the traffic load. Moreover, improved observability and UE reporting will improve the effectiveness of network deployment and efficiency optimization.  As modules are now reaching the market, they often contain both Cat-NB and Cat-M support and therefore it is beneficial to better support inter-RAT mobility. Furthermore, NB-IoT is very well suited for public warning systems and it would be a relatively minor effort to support extend the 3GPP functions for this also to NB-IoT.
This work item starts from the Release 13, 14 and 15 NB-IoT design, and extends it to support further features and enhancements. These enhancements will follow the NB-IoT design principles of ultra-low complexity while extending the ability of the system to serve new and existing use cases. 
4
Objective

4.1
Objective of SI or Core part WI or Testing part WI
The objective is to specify the following improvements for NB-IoT standalone, guard-band and in-band operation modes:
Enhanced network management tools:

· Congestion/overload control in RRC connected mode [RAN2 lead]
· The network control of UE behavior in RRC connected mode shall be extended to include prevention of mobile originating signaling and/or data traffic
· Proactive load distribution over time [RAN2 lead]
· Introduce tool(s) for implicit load distribution over time to manage traffic spikes

· Introduce a mechanism for preventing CE level ramping due to access overload
· SON/ANR functionality to improve network robustness [RAN2 lead, RAN3]
· Specify the following SON enablers based on existing LTE features:
· Reporting of Cell Global Identity and strongest cell(s)
· This is an enabler for Automatic Neighbor Relations (ANR) and is important for avoiding and resolving PCI conflicts. It can be based on IDLE mode measurements and reporting at device state transitions
· Random access performance and radio link failure (RLF) reporting
· Improves observability and control of random access performance and coverage
Further improved spectral efficiency:

· Introduce mechanism to allow DL channel quality feedback from UEs [RAN1 lead, RAN2, RAN4]
· Early, periodic and event based DL channel quality feedback supports improved link adaptation for various traffic scenarios
· Improved UL power control [RAN1 lead, RAN2, RAN4]
· Introduce periodic and event based PHR report in connected mode
· Introduce closed loop UL power control in connected mode
· Improved cross-carrier scheduling [RAN1 lead, RAN2]
· Specify DCI support for cross-carrier scheduling
Improved UE performance in coverage extension:

· Specify support for four NRS antenna ports [RAN1 lead, RAN2, RAN4]
· Define 4 NRS ports with 4-Tx antenna diversity for UE specific NPDCCH and NPDSCH transmissions
Mobility enhancement:

· Idle-mode inter-RAT mobility [RAN2 lead]
· Specify the most basic level of support for idle-mode inter-RAT mobility
Support of new use cases:

· Public warning system [RAN2 lead]
· Specify ETWS and CMAS features
4.2
Objective of Performance part WI
Specify necessary procedures, performance requirements and test cases related to the above mentioned enhancements and core requirements.

4.3
RAN time budget request (not applicable to RAN5 WIs/SIs)
additional comments to the time budget request in the attached Excel table: None
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Expected Output and Time scale

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

	Type 
	Series
	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
	
	RAN#84
	Core part

	36.211
	
	RAN#84
	Core part

	36.212
	
	RAN#84
	Core part

	36.213
	
	RAN#84
	Core part

	36.214
	
	RAN#84
	Core part

	36.300
	
	RAN#84
	Core part

	36.302
	
	RAN#84
	Core part

	36.304
	
	RAN#84
	Core part

	36.306
	
	RAN#84
	Core part

	36.321
	
	RAN#84
	Core part

	36.331
	
	RAN#84
	Core part

	36.101
	
	RAN#84
	Core part

	36.104
	
	RAN#84
	Core part

	36.133
	
	RAN#84
	Core part

	36.101
	
	RAN#86
	Performance part

	36.104
	
	RAN#86
	Performance part

	36.133
	
	RAN#86
	Performance part
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Work item Rapporteur(s)
Sui, Yutao, Ericsson, yutao.sui@ericsson.com 
7
Work item leadership

Primary: RAN1
Secondary: RAN2, RAN4

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

	Ericsson

	

	

	

	

	


