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9.1.1
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: 
New WID on Support of Low-Complexity NR-Light Devices
Acronym: NR_LIGHT
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
	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
	
	

	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
	
	Feature

	X
	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

	
	
	{mandatory text: "parent WID" or "child WID"} 


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

	XXX
	[NR UE Power Saving enhancements]
	

	YYY
	[NR Coverage enhancements]
	


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

The usage scenarios that have been identified for 5G are enhanced mobile broadband (eMBB), massive machine-type communication (mMTC), and Ultra-Reliable and Low Latency communication (URLLC). Yet another identified area to locate the boundary between mMTC and URLLC would be time sensitive communication (TSC). In particular, mMTC, URLLC and TSC are associated with novel IoT use cases that are targeted in vertical industries. It is envisaged that eMBB, mMTC, URLLC and TSC use cases may all need to be supported in the same network. 
In the 3GPP study on “self-evaluation towards IMT-2020 submission” it was confirmed that NB‑IoT and LTE‑M fulfill the IMT-2020 requirements for mMTC and can be certified as 5G technologies. For URLLC support, URLLC features were introduced in Release 15 for both LTE and NR, and NR URLLC is further enhanced in Release 16 within the enhanced URLLC (eURLLC) and Industrial IoT work items. Rel-16 also introduced support for Time-Sensitive Networking (TSN) and 5G integration for TSC use cases.
One important objective of 5G is to enable connected industries. 5G connectivity can serve as catalyst for next wave of industrial transformation and digitalization, which improve flexibility, enhance productivity and efficiency, reduce maintenance cost, and improve operational safety.  Devices in such environment include e.g. pressure sensors, humidity sensors, thermometers, motion sensors, accelerometers, actuators, etc. It is desirable to connect these sensors and actuators to 5G networks and core. The massive industrial wireless sensor network (IWSN) use cases and requirements described in TR 22.804, TS 22.104, TR 22.832 and TS 22.261 include not only URLLC services with very high requirements, but also relatively low-end services with the requirement of small device form factors, and/or being completely wireless with a battery life of several years. The requirements for these services that are higher than LPWA (i.e. LTE-M/NB-IOT) but lower than URLCC and eMBB  

Similar to connected industries, 5G connectivity can serve as catalyst for the next wave smart city innovations.  As an example, TS 22.804 describes smart city use case and requirements for that. The smart city vertical covers data collection and processing to more efficiently monitor and control city resources, and to provide services to city residents. Especially, the deployment of surveillance cameras is an essential part of the smart city but also of factories and industries.

Finally, wearables use case includes smart watches, rings, eHealth related devices, and medical monitoring devices etc. One characteristic for the use case is that the device is small in size.

As a baseline, the requirements for these three use cases are:

Generic requirements:

· Device complexity: Main motivation for the new device type is to lower the device cost and complexity as compared to high-end eMBB and URLLC devices of Rel-15/Rel-16. This is especially the case for industrial sensors. 

· Device size: Requirement for most use cases is that the standard enables a device design with compact form factor. 
· Deployment scenarios: System should support all FR1/FR2 bands for FDD and TDD.

Use case specific requirements: 

· Industrial wireless sensors: Reference use cases and requirements are described in TR 22.832 and TS 22.104: Communication service availability is 99.99% and end-to-end latency less than 100 ms. The reference bit rate is less than 2 Mbps (potentially asymmetric e.g. UL heavy traffic) for all use cases and the device is stationary. The battery should last at least few years. For safety related sensors, latency requirement is lower, 5-10 ms (TR 22.804)

· Video Surveillance: As described in TS 22.804, typical economic video bitrate would be 2-4 Mbps, latency < 500 ms, reliability 99%-99.9%. High-end video e.g. for farming would require 7.5-25 Mbps. It is noted that traffic pattern is dominated by UL transmissions.

· Wearables: Reference bitrate for smart wearable is X bits Mbps and peak bit rate less than 100 to 150 Mbps for downlink and 50 Mbps for uplink.  Battery of the device should last multiple days (up to 1-2 weeks).

The intention is to identify, study and specify a UE feature and parameter list with lower end capabilities, relative to Release 16 eMBB and URLLC NR to serve the three use cases mentioned above.

4
Objective

4.1
Objective of SI or Core part WI or Testing part WI
The work item includes the following objectives:

Identify, study and then specify UE complexity reduction features [RAN1, RAN2, RAN4] and the necessary changes to limit degradation in system performance: 

· Reduced number of UE RX/TX antennas

· UE Bandwidth reduction. 
Note: Rel-15 SSB bandwidth should be reused and L1 changes minimized 

· Lower UE power class and TX power
· Half-Duplex-FDD 

· Relaxed UE processing time and capability 

Study and then specify UE power saving and battery lifetime enhancement for low complexity UEs [RAN2, RAN1]: 

· Reduced PDCCH monitoring for low complexity and delay tolerant devices such as fewer CORESET and search spaces configurations, and small numbers of blind decodes and CCE limits [RAN1].


· Extended DRX for RRC Inactive and/or Idle 

· 

Study, and specify if concluded, enhancement in system aspects in deployment scenarios for the targeted types of devices with low complexity, considering at least the following cases [RAN1, RAN2]:

· Coverage recovery to compensate for potential coverage reduction due to the device complexity reduction. 
Note: Not intended to provide full coverage recovery for reduced power class UEs.”
· Optimization for stationary devices and devices with limited mobility.

· Mechanisms to ensure that relaxation of mandatory Rel-15 features only applies for the intended types of devices.
· [Support of high UE density]
Note1: Potential overlap with coverage enhancements study is discussed and resolved in RAN#86 and RAN#87.
Note2: Backward compatibility and coexistence with wideband UE should be ensured
Note3: The work defined above should not overlap with LPWA use cases.
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 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}

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

	38.2xxx
	 RAN1 specifications to be added later
	RAN#91
	Core part

	38.300
	NR; Overall description; Stage-2
	RAN#92
	Core part

	38.304
	NR; User Equipment (UE) procedures in idle mode and in RRC Inactive state

	RAN#92
	Core part

	38.306
	NR; User Equipment (UE) radio access capabilities
	RAN#92
	Core part

	38.331
	NR; Radio Resource Control (RRC); Protocol specification
	RAN#92
	Core part

	38.1xxx
	RAN4 specifications to be added later
	RAN#92
	Core part

	38.1xxx
	RAN4 specifications to be added later
	RAN#92
	Perf. 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)
TBD
7
Work item leadership
Primary:
RAN1
Secondary:  RAN WG2, RAN WG4
8
Aspects that involve other WGs
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

	Ericsson

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	


