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1.Introduction

Release 17 discussion has started towards December TSG RAN plenary to establish the content for Release 17 work program. One of the aspects raised was NR-Light (also name NR-Lite was used originally in the original submission of this draft WID in RP-191391).

The intention of the work is to define lower complexity modem “category” which would allow use of NR also for the cases which do not require massive data rates, such as when connecting the equipment needing perhaps only 10 Mbps data rates or even less. Example devices mentioned included:

· Low-end connected IoT devices

· Sensors in industry and enterprise environment

· Surveillance cameras

The modem definition should otherwise be close enough to the “regular” NR modem, to avoid deviation of the designs from the main stream NR, thus focusing on dropping some features rather than adding lot of L1 complexity. Some aspects like compensating coverage loss may require adding features known from e.g. LTE-M such as repetition of transmissions, but those should not represent major added complexity.

RAN1 delegates are kindly suggested to follow the on-going email discussion on the RAN_drafts reflector. The discussion should first conclude which are the use cases (and all cases suggested in the draft WID below may not be needed in the end).
2. Annex: Draft WID as submitted to RAN#84

   Only the term “NR-Light” has been adopted compared to RP-1919391
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: 
New WID: Support of NR-Light
Acronym: NR_Light
Unique identifier: 
 

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
	



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
	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 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

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


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

In Release 15 the basic 5G operation was defined, with the high data rate capabilities. The current Release 15 UE data rate supported is derived based on the properties of a particular frequency band. This results in very high data rates needing to be supported in the UE implementation. For example the 3.5 GHz band with 100 MHz bandwidth and 4 stream MIMO will result in roughly 2 Gbps peak data rate. This is expected to be fine for high-end use of mobile broadband. However there are many other use cases, such as:

· Wearables

· Surveillance cameras

· Low-end connected IoT devices

· Sensors in industry and enterprise environment

Besides the UE capability/class consideration for data rates (and UE cost), there are also other potential improvements to be considered for such devices, such as ensuring low energy consumption.

NR-Lite should address new use cases that cannot be met by eMTC and NB-IoT:

• Higher data rate & reliability and lower latency than eMTC & NB-IoT

• Lower cost/complexity and longer battery life than NR eMBB

• Wider coverage than NR URLLC

The earlier studies (for eMTC) have identified several methods how coverage could be enhanced and also power savings methods have been extensively worked on for NR in Release 16.

4
Objective



4.1
Objective of Core part WI

The work item should specify techniques to enable NR-Light with at least one new UE category.

1. The detailed objectives for NR-Light UE categories is:

· Specify new UE categories which enable lower data rate mobile broadband uses cases aiming to provide up to [100 Mbps] peak data rate, including: [RAN1, RAN2]
· Reduced supported UE bandwidth,
· Note the existing Release 15 based SSB block defines the smallest bandwidth to be supported (5MHz with FR1, 50/100 MHz with FR2).
· Reduced number of Rx antennas, potentially including relaxation of the mandatory support of 2 MIMO layers and simplified CSI measurements and reporting.
· Half duplex capability may be included if considered necessary. 
· Specify a new power class [14 dBm] [RAN4] related to the NR-Light UE categories
2. The detailed objectives for NR-Light coverage enhancements is:
· Specify mechanism to provide up to [10] dB coverage enhancement, including compensating coverage loss due to reduced number of Rx antennas and bandwidth compared to NR Rel-15, based on slot bundling/repetition/accumulation [RAN1, RAN2, RAN4].
· Focus of the work is on the methods investigated in eMTC.  
3. The detailed objectives for NR-Light related power savings cover:

· UP data transmission in RRC_IDLE and/or RRC_INACTIVE state for both 2-step RACH and 4-step RACH. 

· [Further enhancements building on the Rel-16 support for UE power savings] – [Further detail to be determined based on the progress of the Rel-16 UE power consumption WI.].
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

	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

	TS/TR No.
	Description of change 
	Target completion plenary#
	Remarks

	38.300
	Stage-2 description of NR-Light
	RAN#89
	Core

	38.213
	Stage 3 support for NR-Light
	RAN#91
	

	38.214
	Stage 3 support for NR-Light
	RAN#91
	

	38.306
	UE capability for NR-Light
	RAN#91
	

	38.331
	Stage-3 Control Plane enhancements for NR-Light (all objectives).
	RAN#91
	Core

	38.321
	Support for NR-Light
	RAN#91
	Core

	38.423
	Stage 3 XnAP support for NR-Light enhancements (All Objectives)
	RAN#90
	Core

	38.470
	Stage 2 F1AP support of NR-Light (all objectives)
	RAN#89
	Core

	38.473
	Stage 3 F1AP support of NR-Light  (all objectives).
	RAN#90
	Core

	38.101
	RAN4 Core part support for NR-Light
	RAN#93
	Core


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)

Person to be added

Company:
TBD

7
Work item leadership

Primary responsible WG: RAN WG1

Secondary responsible WG: RAN WG2, RAN WG3, RAN WG4

8
Aspects that involve other WGs

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.

SA WG2: Coordination required for objectives relating to higher-layer multi-connectivity, TSN synchronization, support of provisioning of UE’s TSC traffic pattern related information.

9
Supporting Individual Members

	Supporting IM name

	Nokia

	Nokia Shanghai Bell

	

	

	

	

	

	


