3GPP TSG RAN Meeting #75
RP-170604
Dubrovnik, Croatia, March 6 - 9, 2017
Source:
Qualcomm
Title:
New WI: Further enhanced NB-IoT

Document for:
Approval
Agenda Item:
10.1.1
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:
Further enhanced NB-IoT
Acronym:
FeNBIOT
Unique identifier:
-
	This WID includes a Core part
	X

	This WID includes a Performance part
	X


1
3GPP Work Area

	X
	Radio Access

	
	Core Network
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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

	NB_IOTenh
	Enhancements of NB-IoT
	


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
Rel-13 introduced NB-IoT technologies to enable low cost, low power devices with enhanced coverage. This technology was enhanced in Rel-14 by introducing new features such as higher data rates, positioning and multicast services. Further evolution in Rel-15 is needed to improve the power consumption, spectral efficiency and coverage enhancement.

One of the main components of power consumption for machine type communications (and cellular communications in general) resides in monitoring of the control channel in every DRX cycle. Small DRX cycles may be needed if low latency is desired, which results in UEs blindly decoding the control channel even though they may not be receiving any uplink or downlink assignment during a long period of time. An alternative to this control channel monitoring is to introduce a new signal or channel that can be detected by using a low-power receiver, and that would start the control channel monitoring upon its detection.
One of the main use cases of NB-IoT is metering applications for which a UE may seldom transmit a few bytes of data. The overhead incurred in this transmission in Rel-14 is rather large due to the need to go through the random access procedure and establish an RRC connection. A reduction in overhead by decreasing the number of messages that need to be exchanged for a short transaction (e.g. by transmission of data in msg3) would result in battery life increase and reduced protocol complexity from the UE point of view.

Rel-14 and Rel-13 NB-IoT operation is limited to FDD bands. Introducing NB-IoT in TDD will expand the deployment scenarios, especially for those operators or regions which are mainly using TDD spectrum.
Support of small cells (e.g. via HeNB) would enable new deployments to extend macro-cell coverage, and also to cover other use cases such as enterprise networks.

LTE supports deployments with up to 100km cell radius. NB-IoT, however, may not optimally support this cell size due to limitations in the physical random access channel. This is a limiting factor for operators with LTE deployments with large ISDs. Changes in the random access procedure should be introduced to enable NB-IoT in these network deployments.

4
Objective

4.1
Objective of SI or Core part WI or Testing part WI
Specify the following features for NB-IoT:

Further latency and power consumption reduction

· Power consumption reduction for idle mode paging and connected mode DRX [RAN1, 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 DL/UL data transmission on a dedicated resource during the Random Access procedure after  the NPRACH transmission, and before the RRC connection setup is completed [RAN2, RAN1] 

· Support for dedicated scheduling request [RAN1, RAN2]

· Relaxed monitoring for cell reselection [RAN2, RAN4]
· Enable relaxed UE monitoring for cell (re)selection e.g. by (re)configuration
UE Feedback

· Support of extended PHR range, finer granularity, and transmission in and subsequent to the RRC connection request message.  [RAN2, RAN4, RAN1]

Small cell support [RAN2, RAN1]
· Specify necessary support for NB-IoT with LTE small cell (e.g. HeNB)
· Specify solutions, if necessary, to mitigate link imbalance between DL and UL in co-channel deployment scenarios.

Support for TDD
· Specify TDD support for NB-IoT, with possible relaxed delay/MCL requirements with respect to FDD [RAN1, RAN2, RAN4] 
· Strive towards a common design with FDD NB-IoT
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 fulfill 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.
Support of large cell radius [RAN1, RAN2, RAN4]

· Evaluate and, if appropriate, specify enhancements to the random access procedure and/or physical random access channel to support cell radius of at least 100km.
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 proposal

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
	1st rsp. WG
	2nd 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 of the CR
	Approved at plenary#
	Comments

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


11
Work item rapporteur(s)
Alberto Rico
Company:
Qualcomm 
Email:
albertor@qti.qualcomm.com
12
Work item leadership

Primary responsibility: RAN WG1

Secondary responsibility: RAN WG2 and RAN WG4

13
Supporting Individual Members
	Supporting IM name

	Qualcomm
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