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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 enhancement of NB-IoT 
Acronym: Fe_NB-IoT 
Unique identifier: 
xxxxxx
NOTE:
For new WIs/SIs leave the Unique identifier empty but you may make a proposal for an Acronym.

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
	


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


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

	Unique ID
	Title
	Nature of relationship

	720093
	Enhancements of NB-IoT
	Rel-14 WI

	
	
	


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 Unique ID and title and Nature of relationship is "parent WID".
2.3
Other related Work Items and dependencies
	Other related Work Items (if any)

	Unique ID
	Title
	Nature of relationship

	
	
	


NOTE:
Classical examples: List a preceding SI or a preceding WI (e.g. if you further enhance a topic). Also related or dependent WIs in other TSGs should be indicated.
Dependency on non-3GPP (draft) specification: 
3
Justification

In Release 13, 3GPP specified NB-IoT as one of cellular IoT techniques that enable devices with coverage extension, longer battery life, and low-complexity. In Release 14, some new feature/services are introduced, such as positioning services, multicast services, higher data rates, enhanced mobility, and so on. 

3GPP has also started a Study Item for next generation access technologies in Release 14. In TR 38.913, ‘Study on Scenarios and Requirements for Next Generation Access Technologies’, a set of scenarios and requirements are agreed for the Next Generation Access Technologies. One of the scenarios is for the massive MTC (mMTC) use case with a set of requirements such as support latency of no more than 10 seconds, coverage of 164dB MCL, UE battery life beyond 10 years (15 years is desirable), and connection density of 1, 000, 000 devices per square km, as well as support of positioning and multi-cast services.  In RAN #74 it was also agreed that “3GPP’s IMT-2020 self-evaluations towards mMTC requirements will assess NB-IoT and/or LTE eMTC”. Therefore, it is worthwhile to further enhance NB-IoT to fulfil the mMTC requirements. 

Capacity of uplink reference signals and random access preamble may need to be enhanced to support massive uplink connections. Further, exploiting unlicensed spectrum to offload massive MTC traffic from licensed spectrum is another candidate technique. The enhancements shall strive to maintain the ultra-low cost and complexity of NB-IoT device. Some other enhancement group scheduling of multiple UEs and CSI feedback can also help to improve spectral efficiency. 
In order to meet the 10 seconds latency requirement and improve UE battery life, both physical layer and higher layer optimizations are required. For example, data transmission/reception without RRC transition to connected state enhanced RACH procedure, and support of SPS to break the constraint from periods, while also reducing signalling overhead are techniques that can benefit the latency and battery life enhancement targets.  Cell search and system information acquisition for UEs in extreme coverage can also take a long time. Additional techniques can also be considered such as, for example, early termination for unnecessary repetitions of an uplink or downlink transmission to reduce latency, power consumption, and improve spectrum efficiency. 
Some enhancement of DL common channels/signals may be needed for 164dB MCL with 5/9dB noise figure. More repetitions or other techniques (e.g., PSD boosting, channel estimation enhancements, link adaptation enhancements) can also been considered to further improve coverage of unicast channels.
In order to enlarge the NB-IoT ecosystem, support of NB-IoT over TDD spectrum is helpful. The study shall target same deployment scenarios (in-band, guard-band and standalone) and similar performance (coverage, UE complexity, and battery life and capacity targets) as for HD-FDD.

4
Objective

4.1
Objective of SI or Core part WI or Testing part WI
The overall objective is to study and specify techniques enabling NB-IoT to fulfil NR mMTC scenarios and meet requirements specified in TR 38.913 ‘Study on Scenarios and Requirements for Next Generation Access Technologies’ , and specify to support TDD for NB-IoT as follows: 
· Identify and specify techniques to meet requirements of mMTC for Next Generation Access Technologies: 
· Support connection density of 1,000,000 devices per square km, including:
· Larger capacity for uplink reference signal and random access preambles. [RAN1, RAN4]
· Congestion control [RAN2]
· UE group scheduling to reduce control overhead and UE power consumption. [RAN1, RAN2] 
· Support CSI feedback for no or small coverage enhancement. [RAN1, RAN4]
· Study the feasibility and, if appropriate, specify necessary changes for operating NB-IoT in unlicensed spectrum:
· Identify the possible unlicensed spectrum (e.g., sub-GHz, ISM 2.4GHz bands.) and study the regulatory requirement for unlicensed spectrum deployment. [RAN4, RAN1]
· Study the physical layer and higher layer procedures, and transmission characteristics of necessary physical channel/signals, such as maximum PSD or minimum bandwidth occupancy, to fulfil requirements and enable operation in unlicensed spectrum with/without licensed spectrum assistance.  [RAN1]
· Study the protocols to support deployment of NB-IoT operating in unlicensed spectrum (e.g., standalone or licensed assisted). [RAN2] 
· Note: the study should strive to reuse features of NB-IoT up to Rel-14 as much as possible.
· Support latency of no worse than 10 seconds and UE battery life beyond 10 years (15 years is desirable).
· Study mechanisms to enable data transmission/reception with reduced overhead and latency, and specify the mechanisms with verified gain, at least including:
· SPS for both uplink and downlink. [RAN1, RAN2]
· Early termination of uplink and downlink data transmissions. [RAN1, RAN2]
· Mechanisms to enable data transmission/reception without RRC transition to connected state. [RAN2]
· Support coverage of 164 dB Maximum Coupling Loss (MCL) for NB-IoT with LTE RAN 4 RF requirements (9dB/5dB noise figure at UE and eNB side).  
· Study and if needed specify enhancement of DL common channels/signals. [RAN1, RAN2, RAN4]
· Specify more repetitions or other techniques (e.g., PSD boosting, channel estimation enhancements, link adaptation enhancements) to further improve coverage of unicast channels. [RAN1]
· Study the achievable performance of NB-IoT over TDD, and specify necessary specification change to support TDD for NB-IoT for in-band, guard-band and standalone operation, at least including:
· SIB-NB and MIB-NB/NSSS (if needed) on non-anchor PRB. [RAN1, RAN2]
· Necessary changes on NPRACH transmissions to support discontinuous transmission. [RAN1, RAN4]  
· Special subframe with 3.75kHz subcarrier spacing for the uplink. [RAN1]
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 related to the above core part objectives:
RAN4 to specify the following performance requirements:

· UE and Base Station demodulation requirements
· UE and Base Station RRM performance requirements
4.3
RAN time budget request (not applicable to RAN5 WIs/SIs)
NOTE:
For all 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 leave the field empty otherwise enter a number 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 of them 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}

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

	36.XXX
	Internal TR 

	Study on support  of NB-IoT for the Next Generation mMTC requirements
	TSG RAN #76
	TSG RAN #78
	Rapporteur:

Sun, Feifei,

Samsung, feifei.sun@samsung.com


Note 1:
Only TSs may contain normative provisions. Study Items shall create or impact only TRs.
"Internal TR" is intended for 3GPP internal use only whereas "External TR" may be transposed by OPs.

NOTE:
If this is a RAN WID 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
	
	RAN#80
	Core part

	36.211
	
	RAN#80
	Core part

	36.212
	
	RAN#80
	Core part

	36.213
	
	RAN#80
	Core part

	36.214
	
	RAN#80
	Core part

	36.300
	
	RAN#80
	Core part

	36.302
	
	RAN#80
	Core part

	36.306
	
	RAN#80
	Core part

	36.321
	
	RAN#80
	Core part

	36.331
	
	RAN#80
	Core part

	36.413
	
	RAN#80
	Core part

	36.423
	
	RAN#80
	Core part

	36.101
	
	RAN#80
	Core part

	36.133
	
	RAN#80
	Core part

	36.101
	
	RAN#82
	Performance part

	36.104
	
	RAN#82
	Performance part

	36.133
	
	RAN#82
	Performance part


NOTE:
If this is a RAN WID 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)
Feifei Sun
Company: Samsung
Email: feifei.sun@samsung.com 
7
Work item leadership

Primary: RAN WG1

Secondary: RAN WG2, RAN WG4

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

	Samsung

	

	

	

	

	


