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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: 
Further additional enhancements for NB-IoT 
Acronym: NB_IOTenh4
Unique identifier: 
xxxxxx
	This WID includes a Core part
	X

	This WID includes a Performance part
	X
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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

	750066
	Additional NB-IoT enhancements (NB_IOTenh3)
	Enhancements over the Rel-16 feature


3
Justification

3GPP Release 13 introduced the Narrowband Internet of Things (NB-IoT) radio access technology to provide Internet of Things (IoT) services to massive numbers of devices using a minimum system bandwidth as narrow as 200 kHz. As the enabler of various LPWA use cases for massive IoT (e.g. sensors, metering, parking, smoke detector, shared bicycle, street light, vehicle tracking, white goods, door lock etc.), cellular IoT technologies NB-IoT has been successfully commercialized over the world. The volume of connected devices are undergoing a steady growth. 

The evolution in Rel-17 should address further market demands of growing diverse IoT services observed from the real deployment and continue to help operators manage their network running different services in a more efficient way in terms of spectrum usage, system overhead, network energy consumption etc. 
· One of the original design targets for NB-IoT is to re-farm GSM carriers. It is desirable that NB-IoT eco-system is able to carry all existing 2G M2M services as well as provide outstanding LPWA experience. MT latency (dominant by DRX cycle) under same coverage should be similar or less than GPRS.
· Demands from the market to see NB-IoT support of more IoT applications in new use cases related to human experience (e.g. wearables including health/fitness/emergency IP based voice etc.), which require higher peak data rate. In addition, firmware upgrade in FOTA also requires higher data rate to save time.
· Different service may have different requirement in terms of coverage, latency tolerance, battery life etc. Support of running different service with divergent requirement on different carrier would be beneficial for system resource usage and reduce the impact for each other.

· Explore the potential to build one network operate with NB-IoT and others (e.g. LTE/NR) more efficiently, while the system is backward compatible with legacy UEs.
· Explore frequency diversity between carriers would be beneficial on performance for narrowband system.

· A low cost and easy set-up NB-IoT relay can further extend coverage, save system resource by reducing repetitions and save end devices power consumption. It would be beneficial for many use cases e.g. basement but difficult to set up a base station, home, lower power class wearables etc.
· Harmonizing the evolution of existing NB-IoT within NR is key to fully utilize both eco-systems to support all IoT use cases. Mobility enhancement including inter-RAT between NB-IoT and NR is necessary to support.
4
Objective

4.1
Objective of SI or Core part WI or Testing part WI
The objective is to specify the following set of improvements for NB-IoT.

MT latency reduction: [RAN2, RAN3]
· Specify support of small paging DRX cycle value
· Cell specific and/or UE specific DRX mechanism
Peak data rate further enhancement: [RAN1, RAN2, and RAN4]
· Specify support of 16QAM for both DL and UL transmission
· Specify support of transmission with bandwidth of up to [3] NB-IoT carriers

· Introducing new UE category Cat-NB3 with extended TBS
Improvement of multi-carrier operation:

· Specify more efficient support of mixed-service by using carrier level differentiation [RAN2, RAN3]
· E.g. metering and latency sensitive applications access from different carriers with different parameters configuration.

· Specify support of new Rel-17 non-anchor carrier [RAN1, RAN2 and RAN4]
· New EARFCN values for FDD
· Add those new offset values introduced for TDD in Rel-15

· Flexible NRS

· E.g. the location/pattern of NRS can be configured via higher layer.
· Flexible BW
· E.g. up to [3] PRBs. (for better coverage or data rate, save repetition etc., at least for DL)
· Specify support of transmission with frequency hopping/diversity between two carriers [RAN1, RAN2]

· For unicast, hopping is supported.

· For DL broadcast transmissions, additional synchronization signal and SI sent on a new non-anchor carrier to explore frequency diversity.

· RSS can be considered to reduce duplicate transmission if both NB-IoT and LTE-M are present from network perspective
· Carrier level access barring [RAN2, RAN3]
Further coverage extension and power saving:

· Specify support of NB-IoT relay [RAN2, RAN3, and RAN1]

· Uu based relay is preferred (e.g. smart repeater)
· Single additional hop is prioritized.
· The maximum number of end devices supported by the relay node is limited up to [X].
Mobility enhancement:

· Specify power efficient NB-IoT mechanism which would assist idle mode inter-RAT mobility for NB-IoT to and from NR [RAN2]
· Including study on demand camp in idle mode and fast switch between NB-IoT access and NR SSB access.
· Specify intra-RAT mobility further enhancement [RAN1, RAN2]
· Measurement based cell reselection in additional to RLF.

· Schemes to reduce neighbour cells SI reading.
General system efficiency enhancement: [RAN1, RAN2, and RAN4]
· Specify support of the followings

· Multiple TBs scheduling with single HARQ
· Support efficient transmission of DL messages to groups of UEs, at least for paging.
· ACK/NACK repetition can be adjusted via DCI

· Finer channel quality report for normal coverage (CE0, repetition=1)

· Power control enhancement
· DL power allocation for NPDCCH/NPDSCH (not always same as NRS)

· UL close loop power control for NPUSCH in connected mode

· More flexible invalid sub-frames configuration in additional to existing 10ms and 40ms bitmap
· System information monitor for public safety (e.g. ETWS etc.) in connected mode
4.2
Objective of Performance part WI
Specify necessary performance requirements, measurement accuracy 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: 
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Expected Output and Time scale 
	New specifications

	Type 
	Series
	Title
	For info 
at TSG# 
	For approval at TSG#
	Remarks

	
	
	
	
	
	


	Impacted existing TS/TR

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

	36.201
	Introduction of NB-IoT enhancements
	
	Core part

	36.211
	Introduction of NB-IoT enhancements
	
	Core part

	36.212
	Introduction of NB-IoT enhancements
	
	Core part

	36.213
	Introduction of NB-IoT enhancements
	
	Core part

	36.214
	Introduction of NB-IoT enhancements
	
	Core part

	36.300
	Introduction of NB-IoT enhancements
	
	Core part

	36.302
	Introduction of NB-IoT enhancements
	
	Core part

	36.304
	Introduction of NB-IoT enhancements
	
	Core part

	36.306
	Introduction of NB-IoT enhancements
	
	Core part

	36.321
	Introduction of NB-IoT enhancements
	
	Core part

	36.331
	Introduction of NB-IoT enhancements
	
	Core part

	36.101
	Introduction of NB-IoT enhancements
	
	Core part

	36.104
	Introduction of NB-IoT enhancements
	
	Core part

	36.133
	Introduction of NB-IoT enhancements
	
	Core part

	36.413
	Introduction of NB-IoT enhancements
	
	Core part

	36.423
	Introduction of NB-IoT enhancements
	
	Core part

	36.101
	Introduction of NB-IoT enhancements
	
	Performance part

	36.104
	Introduction of NB-IoT enhancements
	
	Performance part

	36.133
	Introduction of NB-IoT enhancements
	
	Performance part
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Work item Rapporteur(s)
7
Work item leadership

Primary: RAN WG1

Secondary: RAN WG2, RAN WG3, RAN WG4

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

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	


