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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: 
Study on Licensed-Downlink Assisted NB-IoT
Acronym: FS_LDA_NB_IoT
Unique identifier: 
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
	

	This WID includes a Performance part
	



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 … 
	
	Feature

	
	Building Block

	
	Work Task

	X
	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

	
	
	


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

	690063
	Narrowband IoT
	Rel-13 WI

	720093
	Enhancements of NB-IoT
	Rel-14 WI


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.
3
Justification

With the introduction of Narrowband-IoT in Rel-13 and its enhancement to support positioning, multi-cast, reduced latency and power consumption, and non-anchor carrier operation in Rel-14, NB-IoT is a technology which addresses a very wide range of the use cases and applications for cellular M2M technologies. As a consequence it is being rapidly deployed around the world.

One type of spectrum available to LTE but not yet to NB-IoT is in unlicensed bands, where 3GPP has developed LAA and eLAA. Enabling NB-IoT in unlicensed spectrum allows operators to build a unified IoT ecosystem across their licensed and unlicensed resources, where the addition of unlicensed spectrum in bands appropriate to IoT is, due to the low cost of deploying it, an attractive way to access more spectrum for IoT systems with massive numbers of low-cost UEs. UE connection capacity and the ability to offload in UL motivates the support first of unlicensed UL with the DL being license assisted, and thus keeping the DL benefits of high eNB transmit power and reliable control transmissions. The cost to the UE is minimal. By striving to re-use what NB-IoT already offers, economies of scale in chipset development can be exploited, as the main UE hardware impact is simply additional transmit filtering whilst retaining single tx/rx RF chains. The eNB hardware impacts can also be limited to providing a corresponding receive filter, but operators are not restricted, and have alternative deployment chances such as using an unlicensed RRH as the receiver.

The unlicensed spectrum which could be considered for UL includes both sub-1 GHz and ISM 2.4 GHz bands. Frequency hopping can be adopted to meet the regulation requirements in both these bands across different regions. Sub-1 GHz offers propagation advantages as well as global availability although the spectrum blocks are not universally aligned like ISM 2.4 GHz. The propagation advantages of sub-GHz bands make them more attractive at this time for work in 3GPP.
4
Objective

4.1
Objective of SI or Core part WI or Testing part WI
This feasibility study will identify and evaluate NB-IoT enhancements for downlink license assisted access to uplink unlicensed spectrum for NB-IoT, with DL carriers of standalone, guard-band, and in-band operation modes.

The study will assume a regime of licensed DL with unlicensed UL and a HD-FDD UE. It should be avoided to duplicate work done in other LTE work/study items, however the LAA study item methodologies can be considered as a starting point where relevant. The detailed objectives are:

1. Define an evaluation methodology and architecture suitable for this licensing regime. [RAN1]

2. Document the relevant requirements and design targets for this licensing regime, in particular:

· Document the relevant existing regulatory requirements for unlicensed UL spectrum deployment in sub-GHz bands [RAN4]

· Identify any differences in the design targets for this feasibility with respect to the LAA study (TR 36.889)

· Coverage targets for UL and DL [RAN1]
3. Identify and evaluate physical layer options and enhancements to NB-IoT to meet the requirements and targets for this licensing regime, including consideration of the methods to address the co-existence aspects on unlicensed bands with other LTE and NB-IoT operators and other typical use of the band, including: [RAN1]

· UL frequency hopping for NPUSCH

· Duty-cycle based UL transmit control for NPUSCH

· UL contention-based access without timing advance
4. Identify the need of and, if necessary, evaluate needed enhancements to the NB-IoT RAN protocols to support deployment in unlicensed spectrum for the scenarios and requirements described above [RAN2]

5. Assess the feasibility of base station and terminal operation of: [RAN4]

· Band 5 and Band 8 cellular bands downlink, with unlicensed sub-GHz bands uplink.
The study shall strive to be band-agnostic. The study shall assume re-use of the features of NB-IoT up to Rel-14 as much as possible.
4.2
Objective of Performance part WI
NOTE:
Leave empty if the WI proposal does not contain a RAN performance part.

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) 
	Rapporteur(s)
(see note 2)
	For info 
at TSG# 
	For approval at TSG#
	Remarks

	39.xxx
	TR
	Webb, Matthew. Huawei. matthew.webb@huawei.com
	RAN#76
	RAN#77
	


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

	
	
	
	


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)
Matthew Webb

Company:
Huawei 

Email: matthew.webb@huawei.com 
7
Work item leadership

First responsible: RAN WG1 
Secondary responsible: RAN WG4
8
Aspects that involve other WGs
None.
NOTE:
For RAN WIDs: 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

	Neul

	

	

	


