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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: 
Evolution of support for reduced capability NR devices 
Acronym: NR_redcap_ev 
Unique identifier: 
{A number to be provided by MCC at the plenary} 
	This WID includes a Core part
	X

	This WID includes a Performance part
	X


Potential target Release: Rel-18. 

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
	
	X
	X
	
	

	No
	X
	
	
	
	X

	Don't know
	
	
	
	X
	


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 Item refers to the related, earlier Stage, Work Item, e.g. the related Stage 1 Work Item shall be indicated here when a Stage 2 Work Item is presented or e.g. the related Study Item shall be indicated here when a normative-work Work Items is started. List here all parent Work Items of which requirements are either fully or partially covered by the proposed Item. List previous Work Items of earlier releases if relevant.}
{This section is mandatory to be filled out by the rapporteur.} 

{Not applicable for a Study Item}
{For a Building Block: list here the parent Feature }
{For a Work Task: list here the parent Building Block }
	Parent Work / Study Items 

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

	
	
	
	


2.3
Other related Work Items and dependencies
{List here other Work Items which relate to the proposed one, such as preceding SI or a preceding WI (e.g. if further enhancing a feature).}
	Other related Work Items (if any)

	Unique ID
	Title
	Nature of relationship

	900062
	Support of reduced capability NR devices
	Rel-17 WI that initiated support for reduced capability NR devices 


3
Justification

Rel-17 introduced support for reduced capability NR devices, enabling the advanced features and spectral efficiency of NR to be available for devices that do not require the full high data rate capabilities of NR.  Such devices include those for video surveillance, industrial sensors and wearables. 
The Rel-17 “RedCap” devices have a number of simplifications to reduce cost and complexity, including a reduced maximum bandwidth (20 MHz for FR1 and 100 MHz for FR2), potentially reduced number of Rx branches, and HD-FDD operation. Signalling is also defined to enable the network to be aware of RedCap devices and their capabilities and to control their access to the network. 
Considering the outcome of the Rel-17 work, a market gap exists between the capabilities of the Rel-17 RedCap devices and the existing LPWA technologies of eMTC and NB-IoT, roughly corresponding to the peak data rates of LTE Cat-1bis devices, and targeting use cases such as low-end surveillance cameras, industrial/medical sensors and wearables. Additionally, reduced power consumption is important to consider, including to enable devices that have very limited or temporary power availability such as those that depend on energy harvesting. 

For these use cases, further reductions in device cost, complexity and power consumption are needed.
This evolution should build on the Rel-17 “RedCap” ecosystem, including principles of network awareness of device capabilities.

4
Objective

4.1
Objective of SI or Core part WI or Testing part WI
The objectives are to specify the following evolutions of the RedCap functionality: 
· Power saving/energy efficiency enhancements

· Enhanced DRX in RRC_INACTIVE (>10.24s) (if not completed in R17)

· Identify use cases and study corresponding protocol enhancements to support operation on intermittently available energy, e.g. harvested from the environment

· Note that how the devices harvest and store energy is outside the scope of 3GPP

· Study low power wake-up receiver / wake-up signal (WUR/WUS) 

· The study should target ultra-low power WUS/WUR required by RedCap use cases. The specified solutions shall not be limited to RedCap UEs only.

· As opposed to the work on UE power savings in previous releases, this study will not require existing signals to be used as WUS. Solutions should give justifiable gains compared to the existing Rel-16/17 UE power saving enhancements.

· Objectives:

· Study use cases, evaluation methodology & KPIs, and compatibility with other UE power saving solutions

· Study and evaluate low-power wake-up receiver architectures

· Study and evaluate wake-up signal designs to support wake-up receivers

· Study and evaluate protocol changes needed to support wake-up receivers

· Study potential system impact, such as network and other UE’s power consumption, coexistence with R17 RedCap and non-RedCap UEs, network coverage

· Complexity/cost reduction

· Specify one new RedCap UE type with further reduced UE bandwidth of 5MHz, including signalling to identify such UEs to the network and to support access control. 
· Specify other solutions for reducing the UE complexity and peak data rates, including reduced number of HARQ processes and relaxed processing times.  

· Study and specify support for a lower UE power class

· Considering NW impact, e.g. coverage aspects
4.2
Objective of Performance part WI
Specify performance requirements for the above objectives. 
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

	{Possible values:

"TS" or 

"Internal TR" or 

"External TR". See Note 1}
	{E.g. 

"22.XXX" or actual number if known}
	{Title of the specification (as per TR 21.801 §6.1.1), to be aligned as much as possible with the WI/SI title} 
	{E.g. 

"TSG#87"}
	{E.g. 

"TSG#89"}
	{e.g. rapporteur: <FamilyName>, <GivenName>, <Company>, <email address>}


{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 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

	38.202 
	NR; Services provided by the physical layer
	RAN#94
	Core part

	38.211
	NR; Physical channels and modulation
	RAN#94
	Core part

	38.212
	NR; Multiplexing and channel coding
	RAN#94
	Core part

	38.213
	NR; Physical layer procedures for control
	RAN#94
	Core part

	38.214
	NR; Physical layer procedures for data
	RAN#94
	Core part

	38.300 
	NR; NR and NG-RAN Overall description; Stage-2 
	RAN#95
	Core part

	38.304 
	NR; User Equipment (UE) procedures in idle mode and in RRC Inactive state
	RAN#95
	Core part

	38.306
	NR; User Equipment (UE) radio access capabilities
	RAN#95
	Core part

	38.321
	NR; Medium Access Control (MAC) protocol specification
	RAN#95
	Core part

	38.331
	NR; Radio Resource Control (RRC) protocol specification
	RAN#95
	Core part

	38.413 
	NG-RAN; NG Application Protocol (NGAP)
	RAN#95
	Core part

	38.101-1 
	NR; User Equipment (UE) radio transmission and reception; Part 1: Range 1 Standalone 
	RAN#95
	Core part

	38.133 
	NR; Requirements for support of radio resource management
	RAN#95
	Core part

	38.101-4
	NR; User Equipment (UE) radio transmission and reception; Part 4: Performance requirements
	RAN#97
	Perf. part

	38.104
	NR; Base Station (BS) radio transmission and reception
	RAN#97
	Perf. part

	38.133 
	NR; Requirements for support of radio resource management
	RAN#97
	Perf. part

	38.141-1 
	NR; Base Station (BS) conformance testing Part 1: Conducted conformance testing 
	RAN#97
	Perf. part

	38.141-2 
	NR; Base Station (BS) conformance testing Part 2: Radiated conformance testing
	RAN#97
	Perf. 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)
RATASUK, Rapeepat; Nokia, rapeepat.ratasuk@nokia.com
7
Work item leadership

RAN1
Secondary responsible:  RAN2, RAN4
8
Aspects that involve other WGs
{Specify all the other WG(s) to be involved and, if specific, their task. E.g.: "SA2, SA3, SA5. CT6 for storage, and potentially SA4". If not applicable, indicate "None" or "None identified yet".} 
NOTE:
For RAN WIs: Section 8 applies only toWGs outside of TSG RAN because RAN WG aspects have to be covered in section 4.
9
Supporting Individual Members
{At least 4 supporting Individual Members are needed. There is an expectation that these companies will provide resources to progress the work. Note that having 4 supporting companies is a necessary but not sufficient condition: the usual TSG approval process by consensus is needed for the WID approval.} 

	Supporting IM name

	Nokia

	Nokia Shanghai Bell

	…

	

	

	


