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9.1.9
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: 
SID on NR-lite 
Acronym: NR-lite
Unique identifier: 
{A number to be provided by MCC at the plenary} 
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
	

	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 
{ For Normative work, identify the anticipated impacts. For a Study, identify the scope of the study.}
	Affects:
	UICC apps
	ME
	AN
	CN
	Others (specify)

	Yes
	
	
	
	
	

	No
	
	
	
	
	

	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 Work Item 
	Parent Work Items 

	Unique ID
	Title

	
	


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.
2.3
Other related Work Items and dependencies
	Other related Work Items (if any)

	Unique ID
	Title
	Nature of relationship

	700058
	Study on Scenarios and Requirements for Next Generation Access Technologies
	

	
	
	


NOTE:
Also related or dependent WIs/SIs in other TSGs should be indicated.
3
Justification

Celluar IoT is one of the three usage scenarios of 5G, with very diverse requirements. In LTE, Machine-Type Communications (LTE-M) and Narrowband Internet of Things (NB-IoT) focused on the lower end of the IoT market for Low Power Wide Area Network. LTE-M and NB-IoT support peak date rates of ~1 Mbps and <160 Kbps, respectively, with 15dB/20dB coverage extension and up to 10 years battery life. For high-end IoT market, e.g., AR/VR, Industrial IoT, NR provided some enhancements to reduce latency and enhance reception reliability. However, increasing throughput, reducing latency, and enhancing reception reliability also required increased UE implementation complexity and cost that are not suitable or feasible for mid-market IoT devices, such as smart watches, video surveillance cameras, and industrial sensors.  
To address the above market use cases, NR specification needs to be extended to support a simpler/lighter version of NR, so-called NR-lite. For those use cases, the required peak data rate is expected to be similar as that supported by LTE Cat 1, i.e., 10 Mbps. Service coverage should at least not be worse than NR Rel-15/16 and preferably there should be some improvement considering for example a somewhat reduced UE capability such as 1 or 2 receiver antennas on a smart watch. The battery life should be much longer than for MBB, e.g., a week or even months. The device complexity should be comparable to LTE Cat-1 or lower. 
4
Objective

4.1
Objective of SI or Core part WI or Testing part WI
The objective is to study the feasibility and identify solutions of creating a type of UE with low complexity, low peak data rate for both TDD and FDD considering at least for FR1, with the existing solutions for NR as the starting point. The study is focusing on the following items:

The study will investigate solutions to meet the following requirements: 

· Up to [10 Mbps] peak data rates. 
· Service coverage that is not worse than NR Rel-15/16 (e.g. compensate for a reduced number of receiver antennas)
· [4-8 times] longer battery life than NR UEs with solutions specified in Rel-16 UE power saving WI.  
· Target operation of NR-lite UEs and legacy NR UEs on the same carrier.
The study will focus on at least the following aspects:

· Reduced UE RF bandwidth that can directly reuse Rel-15 NR SS/PBCH blocks.
· Reduced support of bands/ RF chains/panels/antenna ports including relaxation of the mandatory support of 2 MIMO layers.

· Reduced cost and power consumption for UEs with low data rate applications by having the maximum modulation order as a UE capability

· UE processing relaxations, including: 
· Reduced maximum transport block size.

· Relaxation of physical data channel processing and/or CSI processing.

· Reduced and simplified CSI measurements and reporting compared to the mandatory features from Rel-15/16.

· Reduced PDCCH monitoring requirements by re-using and potentially enhancing Rel-16 support for UE power savings.
· Identify necessary solutions for coverage compensation, e.g., enable DMRS interpolation across repetitions PDCCH repetitions, and PRACH repetitions.  
· UP data transmission in RRC-IDLE and/or RRC_INACTIVE state for both 2-step RACH and 4-step RACH. 
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 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

	TR38.xxx
	TR
	Technical Report for NR-lite
	RAN1
	RAN#88
	


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

	
	
	
	


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)
7
Work item leadership

RAN1
8
Aspects that involve other WGs
SA2 may be involved by liaison, if needed. 
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

	Samsung

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	


