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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
	X
	X
	

	No
	
	
	
	
	

	Don't know
	
	
	
	
	X



2	Classification of the Work Item and linked work items
2.1	Primary classification
This work item is a …

	X
	Study 

	
	Normative – Stage 1

	
	Normative – Stage 2

	
	Normative – Stage 3

	
	Normative – Other*




2.2	Parent Work Item

	Parent Work / Study Items 

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

	FS_AmbientIoT
	SA1
	950004
	Study on Ambient power-enabled Internet of Things

	FS_Ambient_IoT_RAN
	RAN
	970078
	Study on Ambient IoT (Internet of Things) in RAN



2.3	Other related Work Items and dependencies

	Other related Work /Study Items (if any)

	Unique ID
	Title
	Nature of relationship

	830043
	5G_CIoT
	Cellular IoT support and evolution for the 5G System



3	Justification

The Internet of Things (IoT) has connected billions of devices to the Internet, with cellular IoT technologies such as LTE-M and NB-IoT making significant strides in enabling use cases in a wide range of vertical sectors. However, many IoT devices rely on batteries. Recently, IoT technology has evolved to incorporate ambient energy harvesting, a method that generates power from the environment without relying on batteries. 

With the advantage of the ubiquitous 5G system deployment and abundant system capacity, the ambient power-enabled IoT technology offers potential opportunities for 5G MNOs to expand 3GPP IoT service portfolio to support new classes of devices to address use cases where battery replacement is deemed to be inefficient and/or environmental hassle. These use cases include personalized healthcare, intelligent transportation, industrial applications in hazardous location, smart logistics, smart warehousing, smart homes, and smart cities, etc. The new classes of battery-less devices with limited energy storage capability are complementary to existing Cellular IoT service, and they are characterized by low cost , high density with massive volume of deployment, ultra-low complexity, i.e. limited device capabilities with limited functions, requiring only small and infrequent data transfers. 

The current 3GPP network architecture is not capable nor is optimized for supporting these classes of devices. 3GPP SA1 work group has identified a set of use cases and service requirements in the Rel-19 and are captured in TR 22.840 and TS 22.xxx, respectively. In SA1 specifications, these classes of devices are referred as Ambient IoT devices. The service requirements defined in SA1 are organized into six categories in TR 22.840, and they are:
· Communications aspects of Ambient IoT devices
· Positioning/location of Ambient IoT devices
· Management of Ambient IoT devices
· “Collection information” and network capability exposure
· Charging
· Security and privacy

Meanwhile, RAN Plenary approved Rel-18 study item on Ambient IoT. Several aspects which include the deployment scenarios, use cases, and RAN design targets are captured in TR 38.848. The working assumption in this study assumes three types of devices:
· Type-A: No energy storage, no independent signal generation, i.e. backscattering transmission
· the complexity target is to be comparable to UHF RFID ISO18000-6C (EPC C1G2)
· Type-B: Has energy storage, no independent signal generation, i.e. backscattering transmission. Use of stored energy can include amplification for reflected signals
· with a complexity target such that: Device A complexity < Device B complexity < Device C complexity
· Type-C: Has energy storage, has independent signal generation, i.e. active RF component for transmission
· the complexity target is to be orders-of-magnitude lower than NB-IoT

The SID proposes to study stage-2 architecture solutions to address the service and system requirements that have been identified by SA1 and RAN as described above.   

Based on Topologies introduced in RAN study as described in TR 38.848, two of the deployment options are being considered:
· Direct mode: the Ambient IoT devices connect to gNB;
· Indirect mode: the Ambient IoT devices connect to gNB via intermediate UE, in this context the intermediate UE has the ability to connect and communicate directly with Ambient IoT devices;

As the outcome of the study, the 3GPP 5G system needs to support Ambient IoT devices efficiently based on objectives as described in clause 4. 

4	Objective
[bookmark: _Hlk94784142]This SID studies the 5G System enhancements to support ambient power-enabled IoT devices under extremely constrained power consumption conditions, based on the services requirements defined in TS 22.xxx.  

The objectives include: (To be updated based on priorities between different items)
WT#1 Study potential architecture enhancements to support Ambient IoT devices either connecting to gNB directly, or connecting to gNB via intermediate UE: 
· WT#1.1, Identification management performed by operators with/without the 3rd party assistance;
· WT#1.2, Study how ambient IoT devices register to 3GPP network, and whether and how to support Mobility Management,  Connection Management, security and privacy for Ambient IoT devices;
· WT#1.3, Study architecture requirements to support authentication and authorization of the Ambient IoT devices;
· WT#1.4, Study the network exposure to support the Ambient IoT devices: 
· To support the Identification management performed by operators with the 3rd party assistance;
· To support Mobility Management and Connection Management with provisioning information from the 3rd party assistance.
· WT#1.5, Study link management between the Ambient IoT devices and the intermediate UE;
· WT#1.6, Support of group management of the Ambient IoT devices;
· WT#1.7, Support of device life cycle management;
WT#2 Study whether and how to perform Session Management for data transmission
· WT#2.1, Connectivity establishment for data transmission vs. connection less communication;
· WT#2.2, Data received or collected by the network exposed to the 3rd party;
WT#3 Study QoS and Policy Enhancement to support the Ambient IoT devices;
WT#4 Study access and congestion control mechanisms to support the ultra-high density deployment scenarios of Ambient IoT devices;
WT#5 Study the support of positioning for Ambient IoT device;

TU estimates and dependencies
	Work Task ID
	TU Estimate
(Study)
	TU Estimate
(Normative)
	RAN Dependency
(Yes/No/Maybe) 
	Inter Work Tasks Dependency 


	WT#1
	6
	2
	Yes (SA lead)
	WT#1 is self-contained

	WT#2
	3
	1.5
	Yes (SA lead)
	WT#2 might depend on WT#1;

	WT#3
	2
	0.5
	No
	WT#3 might depend on WT#1 and WI#2;

	WT#4
	2
	0.5
	Maybe
	WT#4 might depend on WT#1;

	WT#5
	4
	2
	Yes(SA/RAN in parallel)
	WT#5 might depend on WT#1;



Total TU estimates for the study phase:  17 
Total TU estimates for the normative phase: 6.5
Total TU estimates: 17+ 6.5 = 23.5  

5	Expected Output and Time scale
{If this WID covers both stage 2 and stage 3, clearly indicate the different completion dates.}

	New specifications {One line per specification. Create/delete lines as needed}

	Type 
	TS/TR number
	Title
	For info 
at TSG# 
	For approval at TSG#
	Rapporteur

	Internal TR
	23.xxx
	Study on Architecture enhancement of Ambient power-enabled Internet of Things
	TSG#104 (Jun. 2024)
	TSG#105 (Sept. 2024)
	




6	Work item Rapporteur(s)
{Mandatory: <FamilyName>, <GivenName>, OPPO, <email address>}
{Optional: <FamilyName>, <GivenName>, <Company>, <email address>: Secondary task(s)}
The first listed Rapporteur is the work item primary Rapporteur. 

7	Work item leadership
SA2

8	Aspects that involve other WGs
SA3 for the Security aspects, SA5 for the Charging aspects, RAN WGs for the RAN related issues, CT1 for network selections aspects.

9	Supporting Individual Members

	Supporting IM name

	OPPO

	Sony

	

	

	

	






