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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



2.2	Parent and child Work Items 
	Parent and child Work Items 

	Unique ID
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	Nature of relationship

	
	
	



2.3	Other related Work Items and dependencies
	Other related Work Items (if any)
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3	Justification
The usage scenarios that have been identified for 5G are enhanced mobile broadband (eMBB), massive machine-type communication (mMTC) and critical machine-type communication (cMTC). In particular, mMTC and cMTC are associated with novel IoT use cases that are targeted in vertical industries. 
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 labelled as 5G technologies. For cMTC, support for URLLC was introduced in Release 15 for both LTE and NR, and NR URLLC is further enhanced in Release 16 within the eURLLC and Industrial IoT work items.
One important objective of 5G is to enable connected industries. 5G connectivity can serve as a catalyst for next wave of industrial transformation and digitalization, which improves flexibility, enhances productivity and efficiency, and improves operational safety. The transformed, digitalized, and connected industry is often referred to as Industry 4.0. Industrial sensors and actuators are prevalently used in many industries. Vast varieties of sensors and actuators are also used in automotive, transport, power grid, logistics, and manufacturing industries. They are deployed for analytics, diagnostics, monitoring, asset tracking, process control, regulatory control, supervisory control, and safety control, etc. It is desirable to connect these sensors and actuators to 5G networks. 
The massive industrial wireless sensor networks (IWSN) use cases and requirements described in TR 22.804, TS 22.104 and TS 22.261 do not only include cMTC services with very high requirements, but also these relatively low-end services with the additional requirement of being completely wireless with a battery life of several years. The most low-end services could already be met by NB-IoT and LTE-M but there are, excluding URLLC, more high-end services that would be challenging. In summary, many industrial sensor requirements fall in-between the well-defined performance objectives which has driven the design of eMBB, URLLC, and mMTC. Thus, many of the industrial sensors have connectivity requirements that are not yet best served by the existing 3GPP NR technology components. 
This motivates the use of an NR-based solution for supporting higher-end MTC services. Moreover, there are other reasons why it is motivated to introduce a native NR solution for this use case: 
· It may be desired to have a unified NR solution only.
· An NR solution could provide better coexistence with NR URLLC, allowing TDD configurations with better performance than LTE.
· An NR solution could provide more efficient coexistence with NR URLLC since the same numerology (e.g., SCS) can be adopted for the mMTC part and the URLLC part.
· An NR solution addresses all IMT-2020 5G frequency bands, including higher bands and TDD bands (in FR1 and FR2).
The intention with this study item is to study suitable capabilities (data rate, memory, supported bandwidth) for lower complexity UEs, relative to Release 15 eMBB or URLLC NR, and means to signal them in the UE capabilities, and to identify the requirements which shall be fulfilled. E.g. requirements on UE battery life, latency, connection density, data rate, UE complexity, reliability, etc.[footnoteRef:2] If not available, new potential NR features for meeting these requirements should further be studied. [2:  Coverage enhancements as well as narrowband SSBs / CORESET 0 are not within the scope of this study.] 

 
4	Objective
4.1	Objective of SI or Core part WI or Testing part WI
The study item includes the following objectives:
NR performance and service requirements for Industrial Wireless Sensor Networks (IWSN):
· Identify services and requirements suitable for IWSN, which are not already covered by URLLC and mMTC [RAN2 lead, RAN1]
· Study TS 22.104 “Service requirements for cyber-physical control applications in vertical domains” and TS 22.261 “Service requirements for the 5G system” and identify requirements suitable for NR IWSN.
· Map the identified set of service requirements to radio requirements relevant for TSG RAN including at least requirements on UE battery life, latency, reliability, connection density, data rate, and UE complexity. [RAN1 lead, RAN2]

Study and identify features for supporting NR Industrial Wireless Sensor Networks (IWSN):
· Enable energy efficient operation in UE to ensure a battery life sufficiently long for IWSN use cases. [RAN2]
· Based on existing NR SSB and CORESET 0 designs, study and identify suitable UE bandwidth(s) for meeting the data rate, latency, and reliability requirements of IWSN
· Study if any physical layer changes are required to support UE bandwidth reduction compared to eMBB devices [RAN1]
· Study the feasibility of ultra-low UE power class, and/or reduced number of antennas, for smaller UE form factor. [RAN1 lead, RAN2, RAN4]
· Study Early Data Transmission for NR for latency reduction and energy efficient improvement beneficial to NR IWSN UEs. [RAN2]
· Ensure efficient co-existence with URLLC. [RAN1]
· Study suitable frequency bands, consider both FR1 and FR2. [RAN4 lead, RAN1]
· Specify additional NR features if necessary (in addition to those listed above) to support the identified IWSN use case. [RAN2 lead, RAN1]

Study and identify suitable capabilities (data rate, memory, supported bandwidth) for lower complexity NR UEs, and means to signal them in the UE capabilities, for Industrial Wireless Sensor Networks (IWSN) using TS 38.306 “UE radio access capabilities” as a baseline:
· Study UE feature list relevant for IWSN. [RAN1 lead, RAN2]
· Based on the identified use cases, performance and service requirements, identify NR capabilities that should be supported by NR IWSN UEs.
· Balance UE complexity with sufficient performance.

4.2	Objective of Performance part WI

4.3	RAN time budget request (not applicable to RAN5 WIs/SIs)
additional comments to the time budget request in the attached Excel table: None
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7	Work item leadership

Primary: RAN2
Secondary: RAN1, RAN4
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