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3GPP™ Work Item Description
[bookmark: _Hlt515348424][bookmark: _Hlt515348423]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: Device Conformance - Solutions for Ambient IoT (Internet of Things) in NR plus CT1 aspects
Acronym: Ambient_IoT_Solutions_plus_CT1-DevConTest
Unique identifier:	
	This WID includes a Testing part
	X

	and it addresses the following 3GPP work area:
	Radio Access
	X

	
	Core Network
	X

	
	Services
	X



Potential target Release:	Rel-19
1	Impacts
	Affects:
	UICC apps
	ME
	AN
	CN
	Others (specify)

	Yes
	
	
	
	
	

	No
	X
	X
	X
	X
	X

	Don't know
	
	
	
	
	



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

	Normative Work Item:
tick applicable boxes below

	
	Stage 1

	
	Stage 2

	
	Stage 3

	X
	Other (e.g. testing)



2.2	Parent Work Item
The following lists of RAN, SA and CT work items that will be tested in this RAN5 work item will be maintained in future revisions of this WI description:
	Parent Work / Study Items 

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

	Ambient_IoT_Solutions
	R1, R2, R4
	1060084
	Solutions for Ambient IoT (Internet of Things) in NR 

	Ambient_IoT_Solutions-Core
	R1, R2, R4
	1061084
	Core part: Solutions for Ambient IoT (Internet of Things) in NR

	Ambient_IoT_Solutions-Perf
	R4
	1062084
	Perf. part: Solutions for Ambient IoT (Internet of Things) in NR

	AmbientIoT-ARC
	SA2
	1070010
	Architecture support of Ambient power-enabled Internet of Things

	AmbientIoT-SEC
	SA3
	1070022
	Security Aspects of Ambient IoT Services in 5G

	AmbientIoT-CT
	CT1
	1080021
	CT aspects of Ambient power-enabled Internet of Things

	AmbientIoT-CT
	CT1
	1080030
	CT1 aspects of Ambient power-enabled Internet of Things



[bookmark: OLE_LINK1]2.3	Other related Work Items and dependencies
	Other related Work/Study Items (if any)

	Acronym
	Unique ID
	Title
	Nature of relationship

	AmbientIoT
	1020030
	Stage 1 of Ambient power-enabled Internet of Things
	SA1 aspects of Ambient power-enabled Internet of Things

	AmbientIoT-ARC
	1070010
	Architecture support of Ambient power-enabled Internet of Things
	SA2 aspects of Ambient power-enabled Internet of Things



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). 
[bookmark: _Hlk88813982]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 form factor of such devices must be reasonably small to convey the validity of target use cases. 
TR 22.840 and TS 22.369 have been developed by SA1 to capture use cases, traffic scenarios, device constraints of ambient power-enabled Internet of Things and identify new potential service requirements as well as new KPIs. SA1 considered devices being either battery-less or with limited energy storage capability (i.e., using a capacitor) and the energy is provided through the harvesting of radio waves, light, motion, heat, or any other power source that could be seen suitable.
Considering the limited size and complexity required by practical applications for batteryless devices with no energy storage capability or devices with limited energy storage that do not need to be replaced or recharged manually, the output power of energy harvester is typically from 1µW to a few hundreds of µW. Existing cellular devices may not work well with energy harvesting due to their peak power consumption of higher than 10mW. 
An example type of application in TR 22.840 and TS 22.369 is asset identification or inventory, which presently has 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. 
RAN WGs have set up a Rel-19 WI on solutions for Ambient IoT (Internet of Things) in NR (Ambient_IoT_Solutions) at RP#106 (December 2024) to introduce a new IoT technology 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 shall address use cases and scenarios that cannot otherwise be fulfilled based on existing 3GPP LPWA IoT technologies.
[bookmark: _GoBack]SA2 has set up a Rel-19 WI on Architecture support of Ambient power-enabled Internet of Things at SA#107 (March 2025) to specify the architecture support for Ambient IoT Device and Ambient IoT Services, as per conclusions documented in TR 23.700-13 (clause 8) and TS 23.369, focusing on Device 1 in Topology 1. 
SA3 has set up a Rel-19 WI on Ambient IoT Security at SA#107 (March 2025) to specify the security support for the Ambient IoT Devices and Ambient IoT Services taking into account as much as possible the preliminary conclusions in draft TR 33.713 (Clause 7), focusing on Device 1 in Topology 1. 
CT1 has set up a Rel-19 WI on CT aspects of Architecture support of Ambient power-enabled Internet of Things at CT#108 (June 2025) to specify the CT aspects of Architecture support of AIoT (Direct interface option between AIOTF and AIoT RAN and Indirect interface option via AMF between AIOTF and AIoT RAN) in order to define the necessary protocol/interface aspects based on the stage-2 requirements developed by SA WG2 and SA WG3.  
For the Rel-19 RAN work item Ambient_IoT_Solutions, the overall completion level for core part has reached 100% after RP#109 (September 2025). For the Rel-19 SA3 work item  AmbientIoT-SEC and CT1 work item AmbientIoT-CT, the overall completion level has reached 95% and 75% respectively after TSG#109 (September 2025), and the target completion date is SA#110/CT#110 (December 2025). Therefore it is justified to introduce the conformance testing for NR Ambient IoT device into RAN5 specifications.
4	Objective
4.1	Objective of SI or Core part WI or Testing part WI
The objective of this RAN5 work item is to define the corresponding NR Ambient IoT device conformance requirements, the test cases, applicability, test environment, test points and update the relevant conformance specifications for the Rel-19 NR Ambient IoT device requirements introduced by RAN (RAN1, RAN2, RAN4), SA3 and CT1.

4.2	Objective of Performance part WI
N/A
4.3	RAN time budget request (not applicable to RAN5 WIs/SIs)
N/A
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

	New TS
	38.5xx-1
	5GS; Ambient IoT device conformance specification; Part 1: Common test environment (Release 19)
	TSG RAN#113
(Sep-26)
	TSG RAN#114
(Dec-26)
	To specify common test environment for Rel-19 Ambient IoT device
Rapporteur: Yufeng Zhang (CAICT), zhangyufeng@caict.ac.cn 

	New TS
	38.5xx-2
	NR; Ambient IoT device conformance specification; Part 2: Radio transmission and reception (Release 19)
	TSG RAN#113
(Sep-26)
	TSG RAN#114
(Dec-26)
	To specify RF and RRM conformance test cases  for Rel-19 Ambient IoT device requirements defined in RAN4 spec TS 38.191 (OTA).
Rapporteur: Dan Song(CMCC), songdan@chinamobile.com 

	New TS
	38.5xx-3
	5GS; Ambient IoT device conformance specification; Part 3: Protocol (Release 19)
	TSG RAN#113
(Sep-26)
	TSG RAN#114
(Dec-26)
	To specify protocol conformance test cases for Rel-19 Ambient IoT device requirements defined in RAN2 spec TS 38.391 (MAC), SA3 spec TS 33.369 and CT1 spec TS 24.369 (NAS).
Rapporteur: Chunying Gu(Huawei), guchunying@huawei.com

	New TS
	38.5xx-4
	5GS; Ambient IoT device conformance specification; Part 4: Applicability of radio transmission, radio reception, radio resource management, protocol test cases and Common Implementation Conformance Statement (ICS) proforma (Release 19)
	TSG RAN#113
(Sep-26)
	TSG RAN#114
(Dec-26)
	To specify recommended test case applicability for RF, RRM and protocol conformance test cases;
To specify common ICS proforma for RF/RRM and protocol conformance test cases
Rapporteur: Luyang Zhao(CMCC), zhaoluyang@chinamobile.com

	New TS
	38.5xx-5
	5GS; Ambient IoT device conformance specification; Part 5: Protocol Test Suites (Release 19)
	TSG RAN#113
(Sep-26)
	TSG RAN#114
(Dec-26)
	To specify the protocol and signalling conformance testing in TTCN-3 (test model) for the A-IoT device connecting to the 5G System (5GS) via its radio interface(s)
Rapporteur: Olivier Genoud(TF160), Olivier.Genoud@etsi.org

	New TR
	38.xxx
	NR; Derivation of test tolerances and measurement uncertainty and test points for Ambient IoT device radio transmission and reception conformance test cases (Release 19)
	TSG RAN#113
(Sep-26)
	TSG RAN#114
(Dec-26)
	To introduce derivation of test tolerances and measurement uncertainty and test points for Ambient IoT device radio transmission and reception conformance test cases
Rapporteur: Yu Shi (China Unicom), shiyu19@CHINAUNICOM.CN


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

	
	
	
	


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)
Dan Song (CMCC), songdan@chinamobile.com
Yaping Zhang (Huawei), zhangyaping13@huawei.com
7	Work item leadership
RAN5
8	Aspects that involve other WGs
None
9	Supporting Individual Members
	Supporting IM name

	Apple

	CAICT

	CATT

	China Mobile

	China Telecom

	China Unicom

	Ericsson

	Huawei

	HiSilicon

	Keysight

	MediaTek

	OPPO

	Starpoint

	Tejet

	Verizon

	Vivo

	Vodafone

	Xiaomi

	ZTE
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