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3GPP™ Work Item Description

Information on Work Items can be found at http://www.3gpp.org/Work-Items 
See also the 3GPP Working Procedures, article 39 and the TSG Working Methods in 3GPP TR 21.900
Title: 
Additional enhancements for NB-IoT and LTE-MTC

Acronym: NB_IOTenh4_LTE_eMTC6

Unique identifier: 
 860044

NOTE:
For new WIs/SIs leave the Unique identifier empty and make a proposal for an Acronym.


For a revised WI/SI: Take Unique identifier and acronym as shown in 3GPP workplan.


If this is a RAN WID including Core and Perf. part, then Title, Acronym and Unique identifier refer to the feature WI.


Please tick (X) the applicable box(es) in the table below:

Either:
	This WID includes a Core part
	X

	This WID includes a Performance part
	X



or:
	This WID includes a Testing part
	

	and it addresses the following 3GPP work area:
	Radio Access
	

	
	Core Network
	

	
	Services
	


Potential target Release: Rel-17. 

Note that this field above indicates the proposed Release at the time of submission of the WID to TSG approval. It can later be changed without a need to revise the WID. The updated target Release is indicated in the Work Plan. NOTE: In case of contradiction with the target dates of clause 5, clause 5 determines the target release.
1
Impacts

	Affects:
	UICC apps
	ME
	AN
	CN
	Others (specify)

	Yes
	
	X
	X
	
	

	No
	X
	
	
	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


NOTE:
Normally, Core/Perf./Testing parts in RAN WIDs are Building Blocks. Only if they are under an SA or CT umbrella, they are defined as work tasks. If you are in doubt, please contact MCC.
2.2
Parent Work Item 
	Parent Work / Study Items 

	Acronym
	Working Group
	Unique ID
	Title (as in 3GPP Work Plan)

	
	
	
	


NOTE:
RAN agreed some time ago, that it describes the feature WI + Core/Perf. part WI or Testing part WI in one 
WID. Therefore the table above should just include the feature WI data (In case the feature covers Core and 
Perf. part, please list under Working Group the leading WG of the Core part).
2.3
Other related Work Items and dependencies
	Other related Work Items (if any)

	Unique ID
	Title
	Nature of relationship

	800083
	Additional enhancements MTC enhancements for LTE
	Enhancements over the Rel-16 features

	800084
	Additional enhancement for NB-IoT
	Enhancements over the Rel-16 features


NOTE:
Also related or dependent WIs/SIs in other TSGs should be indicated.

Dependency on non-3GPP (draft) specification: 
None.
3
Justification

NB-IoT and LTE-MTC were introduced in Rel-13 to provide support for low-complexity, deep coverage, mass deployments of LTE IoT devices for LPWA use cases. Additional IoT support was added in Rel-14, such as positioning and multicast, and data rates to suit a broader range of usages. Rel-15 and Rel-16 have enhanced the two technologies further to introduced features that allow reduced signalling and control channel overhead for transmitting messages, extensions to battery life, channel quality reporting to the network, and coexistence with NR. In Rel-17, it is proposed to add or enhance features which support the broadening use cases for cellular LPWA IoT, address lessons drawn from deployments and trials, and support the long-term lifecycle of the two technologies. 

Regarding the objectives to specify 16-QAM for NB-IoT and 14-HARQ processes for HD-FDD LTE-MTC, the purpose is to have a peak data rate increase whilst retaining differentiation between LTE-MTC and NB-IoT.
4
Objective

4.1
Objective of SI or Core part WI or Testing part WI
The objective is to specify the following enhancements to NB-IoT and/or LTE-MTC for BL/CE UEs. When an objective applies to NB-IoT, it is indicated with [NB-IoT]. When an objective applies to LTE-MTC, it is indicated with [LTE-MTC].

· Specify 16-QAM for unicast in UL and DL, including necessary changes to DL power allocation for NPDSCH and DL TBS. This is to be specified without a new NB-IoT UE category. For DL, increase in maximum TBS of e.g. 2x the Rel-16 maximum, and soft buffer size will be specified by modifying at least existing Category NB2. For UL, the maximum TBS is not increased. [NB-IoT] [RAN1, RAN4]

· Extend the NB-IoT channel quality reporting based on the framework of Rel-14—16, to support 16-QAM in DL. [NB-IoT] [RAN2, RAN1, RAN4] 

· Support additional PDSCH scheduling delay for introduction of 14-HARQ processes in DL, for HD-FDD Cat M1 UEs. [LTE-MTC] [RAN1]

· Specify signaling for neighbor cell measurements and corresponding measurement triggering before RLF, to reduce the time taken to RRC reestablishment to another cell, without defining specific gaps. [NB-IoT] [RAN2, RAN4].

· Introduce support for NB-IoT carrier selection based on the coverage level, and associated carrier specific configuration (e.g. maximum repetitions UL/DL, DRX configurations, etc.). [NB-IoT] [RAN2, RAN3]

· For UEs supporting PUSCH sub-PRB resource allocation, study the feasibility of specifying support of power reduction for PRACH, PUCCH, and full-PRB PUSCH, with a maximum reduction of e.g. 3 dB below sub-PRB PUSCH power. [LTE-MTC] [RAN4]

· Add a Rel-17 optional UE capability to support a maximum DL TBS of 1736 bits for HD-FDD Cat. M1 UEs in CE mode A only. [LTE-MTC] [RAN1, RAN2]

· Determine soft buffer size [RAN1]

· Capability signaling without introducing a new UE category [RAN2]

· There shall be no changes to: DCI formats, TBS tables, CQI tables
· This objective begins work from RAN#90, i.e. December 2020
4.2
Objective of Performance part WI
NOTE:
Leave empty if the WI proposal does not contain a RAN performance part.

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)
NOTE:
For all new RAN related WIs/SIs which are not led by RAN WG5 the WI/SI rapporteur has to fill out the attached Excel table to request time budgets for corresponding RAN WG meetings.
The Excel table has to be filled out for all affected RAN WGs and up to the target date of the WI/SI.
One time unit (TU) corresponds to ~ 2 hours in the meeting.
If no TU is needed, then leave the field empty otherwise enter a number >0 in the field.


For revisions of already approved WI/SI descriptions: Please remove the Excel table from the WID/SID's zip file. The time budgets are already recorded. If you want to modify them, then this has to be done via the status report and not via a revised WID/SID.


If this WID is covering Core and Performance part, then please fill out one line for each part in the attached Excel table.

additional comments to the time budget request in the attached Excel table:

5
Expected Output and Time scale

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

	Type 
	TS/TR number
	Title
	For info 
at TSG# 
	For approval at TSG#
	Remarks

	
	
	
	
	
	


NOTE:
If this is a RAN WI including Core and Perf. part, then all new Core part specs have to be listed first and then all new Perf. part specs. Indicate "Core part" or "Perf. part" under Remarks for each spec.
By default a new specs can only be new for one of both parts.
	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
	Introduction of NB-IoT and LTE-MTC enhancements
	RAN#94
	Core part

	36.211
	Introduction of NB-IoT and LTE-MTC enhancements
	RAN#94
	Core part

	36.212
	Introduction of NB-IoT and LTE-MTC enhancements
	RAN#94
	Core part

	36.213
	Introduction of NB-IoT and LTE-MTC enhancements
	RAN#94
	Core part

	36.214
	Introduction of NB-IoT and LTE-MTC enhancements
	RAN#94
	Core part

	36.300
	Introduction of NB-IoT and LTE-MTC enhancements
	RAN#95
	Core part

	36.302
	Introduction of NB-IoT and LTE-MTC enhancements
	RAN#95
	Core part

	36.304
	Introduction of NB-IoT and LTE-MTC enhancements
	RAN#95
	Core part

	36.306
	Introduction of NB-IoT and LTE-MTC enhancements
	RAN#95
	Core part

	36.321
	Introduction of NB-IoT and LTE-MTC enhancements
	RAN#95
	Core part

	36.331
	Introduction of NB-IoT and LTE-MTC enhancements
	RAN#95
	Core part

	36.413
	Introduction of NB-IoT and LTE-MTC enhancements
	RAN#95
	Core part

	36.423
	Introduction of NB-IoT and LTE-MTC enhancements
	RAN#95
	Core part

	38.413
	Introduction of NB-IoT and LTE-MTC enhancements
	RAN#95
	Core part

	38.423
	Introduction of NB-IoT and LTE-MTC enhancements
	RAN#95
	Core part

	36.101
	Introduction of NB-IoT and LTE-MTC enhancements
	RAN#95
	Core part

	36.104
	Introduction of NB-IoT and LTE-MTC enhancements
	RAN#95
	Core part

	36.133
	Introduction of NB-IoT and LTE-MTC enhancements
	RAN#95
	Core part

	36.101
	Introduction of NB-IoT and LTE-MTC enhancements
	RAN#97
	Performance part

	36.104
	Introduction of NB-IoT and LTE-MTC enhancements
	RAN#97
	Performance part

	36.133
	Introduction of NB-IoT and LTE-MTC enhancements
	RAN#97
	Performance part


NOTE:
If this is a RAN WI including Core and Perf. part, then all new Core part specs have to be listed first and then all new Perf. part specs. Indicate "Core part" or "Perf. part" under Remarks for each spec.
If an existing spec is affected by both (Core part and Perf. part), then it has to be listed twice with appropriate approval dates.

6
Work item Rapporteur(s)
Yubo Yang (RAN1)

Company: Huawei

Email: yangyubo1@huawei.com
Emre Yavuz (RAN2)

Company: Ericsson

Email: emre.yavuz@ericsson.com 

7
Work item leadership

Primary: RAN1

Secondary: RAN2, RAN3, RAN4

8
Aspects that involve other WGs
None.
NOTE:
For RAN WIs: Section 8 applies only to WGs outside of TSG RAN because RAN WG aspects have to be covered in section 4.
9
Supporting Individual Members
	Supporting IM name

	Huawei

	HiSilicon

	Ericsson

	Futurewei

	III

	Lenovo

	Motorola Mobility

	Qualcomm

	Telefonica

	Sierra Wireless

	MediaTek

	Sequans

	ZTE

	Sanechips

	China Mobile

	Sony

	China Telecom

	Verizon

	AT&T

	Reliance Jio

	IITH

	IITM

	CeWIT

	Saankya Labs

	Nokia

	NSB

	Fujitsu

	Telstra

	China Unicom

	Blackberry

	CATT

	CAICT

	Vodafone

	Intel

	Nordic Semiconductor

	Telus

	KT

	Orange

	Rogers

	Thales

	Bell Mobility


