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9.1
3GPP™ Study 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: 
Study on Passive IoT 
Acronym: 
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
	

	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

	
	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 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

	
	
	


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

In recent years, IoT has attracted much attention in the wireless communication world. More ‘things’ are expected to be interconnected for improving productivity efficiency and increasing comforts of life. Further reduction of size, complexity, and power consumption of IoT devices can enable the deployment of tens or even hundreds of billion IoT devices for various applications and provide added value across the entire value chain. It is impossible to power all the IoT devices by battery that needs to be replaced or recharged manually, which leads to high maintenance cost, serious environmental issues, and even safety hazards for some use cases (e.g., wireless sensor in electric power and petroleum industry). 
Most of the existing wireless communication devices are powered by battery that needs to be replaced or recharged manually. The automation and digitalization of various industries open numbers of new markets requiring new IoT technologies of supporting batteryless devices with no energy storage capability or devices with energy storage that do not need to be replaced or recharged manually. The use cases are varied, but typically provide a limited-bandwidth bidirectional data transaction, requiring relatively low QoS.  They can be sorted into two following categories: 

· One is for asset identification, status reporting and tracking, which plays an important role in the object management and tracking in industries such as logistics and supply chain, transportation, healthcare. A large number of goods, materials, and assets all need to be labelled and tracked in many industries.
· The other category is to connect a huge amount of varied sensors, which collect information about environment, equipment, and living things for efficient production and life comfort. As there will be tens or hundreds of billion sensors all over the world, a small-size wireless sensor without battery replacement during long lifetime is commonly required in many cases for acceptable maintenance cost. 
Energy harvesting is a way to implement batteryless devices with no energy storage capability or devices with energy storage that do not need to be replaced or recharged manually, which collects energy from the environment or energy sources other than a battery or power grid and converts it to electrical energy. Considering the limited size and complexity required by practical applications for batteryless devices with no energy storage capability or devices with energy storage that do not need to be replaced or recharged manually, the output power of energy harvester is typically from 1uW to a few hundreds of uW. Existing cellular devices cannot work well with energy harvesting due to their peak power consumption of higher than 10mW. Integration with high capacity rechargeable battery or supercapacitor for energy storage will significantly increase the cost.
Currently, the asset identification applications have to resort mainly to barcode and RFID in most industries. The main advantage of these two technologies is the ultra-low complexity and small form factor of the tags. However, the limited reading range of a few meters usually requires handheld scanning which leads to labor intensive and time-consuming operations, or RFID portals/gates which leads to costly deployments. Moreover, the lack of interference management scheme results in severe interference between RFID readers and capacity problems, especially in case of dense deployment. It is hard to support large-scale network with seamless coverage for RFID. 
Since existing technologies cannot meet all the requirements of target use cases, a new IoT technology for NR is recommended to open new markets within 3GPP systems, whose number of connections and/or device density can be orders of magnitude higher than existing 3GPP IoT technologies. The new IoT technology shall provide complexity and power consumption orders of magnitude lower than the existing 3GPP LPWA technologies (e.g. NB-IoT and eMTC), and thus is not to be a replacement for them.
4
Objective

4.1
Objective of SI
This study targets at a new cellular IoT technology supporting ultra-low complexity and ultra-low power devices for the IoT applications requiring no energy storage, or energy storage up to that available from ambient sources, with the following objectives:
· Identify the suitable deployment scenarios for the ultra-low complexity and ultra-low power IoT devices of interest, for the relevant use cases such as identification, tracking, monitoring, etc. in various sectors such as logistics, transportation, healthcare, etc.

· Aspects to consider include public/private network, indoor/outdoor environment, macro/micro/pico cells, connectivity to gNBs with/without relay (e.g. IAB and UE relay), traffic models (including bidirectional data transaction), TDD/FDD and frequency bands in licensed spectrum, coexistence with UEs and infrastructure in frequency bands for current 3GPP technologies, etc.

· Study the key design targets of the ultra-low complexity and ultra-low power IoT devices based on the relevant use cases and deployment scenarios:

· Precise definitions for the ultra-low complexity and ultra-low power IoT devices of interest, i.e., targets for power consumption and complexity, including the possibility to define multiple types of such IoT devices (e.g. corresponding to different power consumption and complexity targets).
· Other design targets including link budget, data rate, positioning accuracy etc. considering trade-offs among the relevant design targets
· Identify the required techniques to address the key design targets of the ultra-low complexity and ultra-low power IoT devices. Aspects to consider for meeting the design targets including waveform, protocols and signaling overhead, security, supported bands, etc. 
Note: This study shall target for an IoT segment well below the existing 3GPP IoT technologies, e.g. NB-IoT, eMTC, RedCap, etc. The study shall not aim to replace existing 3GPP LPWA technologies.

Note: Following types of devices shall be considered in this study:

· Pure batteryless devices with no energy storage capability at all, and completely dependent on the availability of the ambient source of energy it is harvesting

· Devices with energy storage capability (e.g. up to that available from ambient sources) that do not need to be replaced or recharged manually, and which can manage short periods of ambient energy unavailability. 

Note: The study shall aim to provide better coverage compared to existing non-3GPP technologies for the relevant use cases.

Note: The study shall coordinate with relevant work in SA.
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

	TR 38.XXX
	
	Study on Passive IoT 
	RAN #98
	RAN #99
	


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

	
	
	
	


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)
7
Work item leadership
Primary:
RAN
Secondary:  
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
Huawei, HiSilicon, Vodafone, China Mobile, China Unicom, China Telecom, Novamint, vivo, Orange
	Supporting IM name

	Huawei

	HiSilicon

	Vodafone

	China Mobile

	China Unicom

	China Telecom

	Novamint

	vivo

	Orange


