3GPP TR 23.700-13 V0.1.0 (2024-01)
3
Release 19

	[bookmark: tableOfContents][bookmark: page1][bookmark: specType1][bookmark: specNumber][bookmark: specVersion][bookmark: issueDate]3GPP TR 23.700-13 V0.1.0 (2024-01)

	[bookmark: spectype2]Technical Report




	3rd Generation Partnership Project;
[bookmark: specTitle]Technical Specification Group Services and System Aspects;
Study on Architecture support of
Ambient power-enabled Internet of Things
(Release 19)

	

	

	


	

	[bookmark: warningNotice]The present document has been developed within the 3rd Generation Partnership Project (3GPP TM) and may be further elaborated for the purposes of 3GPP.
The present document has not been subject to any approval process by the 3GPP Organizational Partners and shall not be implemented.
This Specification is provided for future development work within 3GPP only. The Organizational Partners accept no liability for any use of this Specification.
Specifications and Reports for implementation of the 3GPP TM system should be obtained via the 3GPP Organizational Partners' Publications Offices.





	[bookmark: page2]

	[bookmark: coords3gpp]3GPP
Postal address

3GPP support office address
650 Route des Lucioles - Sophia Antipolis
Valbonne - FRANCE
Tel.: +33 4 92 94 42 00 Fax: +33 4 93 65 47 16
Internet
http://www.3gpp.org


	[bookmark: copyrightNotification]Copyright Notification
No part may be reproduced except as authorized by written permission.
The copyright and the foregoing restriction extend to reproduction in all media.

[bookmark: copyrightaddon]© 2024, 3GPP Organizational Partners (ARIB, ATIS, CCSA, ETSI, TSDSI, TTA, TTC).
All rights reserved.

UMTS™ is a Trade Mark of ETSI registered for the benefit of its members
3GPP™ is a Trade Mark of ETSI registered for the benefit of its Members and of the 3GPP Organizational Partners
LTE™ is a Trade Mark of ETSI registered for the benefit of its Members and of the 3GPP Organizational Partners
GSM® and the GSM logo are registered and owned by the GSM Association




Contents
Foreword	4
1	Scope	6
2	References	6
3	Definitions of terms and abbreviations	6
3.1	Terms	6
3.2	Abbreviations	7
4	Architectural Assumptions and Requirements	7
4.1	Architectural Assumptions	7
4.2	Architectural Requirements	7
5	Key Issues	8
5.1	Key Issue #1: Architecture support of Ambient IoT Devices	8
5.1.1	Description	8
5.2	Key Issue #2: Identification, Subscription, Registration and Connection management	8
5.2.1	Description	8
5.3	Key Issue #3: Support of Ambient IoT Services	9
5.3.1	Description	9
6	Solutions	9
6.0	Mapping of Solutions to Key Issues	9
6.X	Solution #X: <Solution Title>	9
6.X.1	Description	9
6.X.2	Procedures	9
6.X.3	Impacts on services, entities and interfaces	9
7	Overall Evaluation	10
8	Conclusions	10
Annex <X> (informative): Change history	11



[bookmark: foreword][bookmark: _Toc153792578][bookmark: _Toc153792663][bookmark: _Toc157661566]Foreword
[bookmark: spectype3]This Technical Report has been produced by the 3rd Generation Partnership Project (3GPP).
The contents of the present document are subject to continuing work within the TSG and may change following formal TSG approval. Should the TSG modify the contents of the present document, it will be re-released by the TSG with an identifying change of release date and an increase in version number as follows:
Version x.y.z
where:
x	the first digit:
1	presented to TSG for information;
2	presented to TSG for approval;
3	or greater indicates TSG approved document under change control.
y	the second digit is incremented for all changes of substance, i.e. technical enhancements, corrections, updates, etc.
z	the third digit is incremented when editorial only changes have been incorporated in the document.
In the present document, modal verbs have the following meanings:
shall		indicates a mandatory requirement to do something
shall not	indicates an interdiction (prohibition) to do something
The constructions "shall" and "shall not" are confined to the context of normative provisions, and do not appear in Technical Reports.
The constructions "must" and "must not" are not used as substitutes for "shall" and "shall not". Their use is avoided insofar as possible, and they are not used in a normative context except in a direct citation from an external, referenced, non-3GPP document, or so as to maintain continuity of style when extending or modifying the provisions of such a referenced document.
should		indicates a recommendation to do something
should not	indicates a recommendation not to do something
may		indicates permission to do something
need not	indicates permission not to do something
The construction "may not" is ambiguous and is not used in normative elements. The unambiguous constructions "might not" or "shall not" are used instead, depending upon the meaning intended.
can		indicates that something is possible
cannot		indicates that something is impossible
The constructions "can" and "cannot" are not substitutes for "may" and "need not".
will		indicates that something is certain or expected to happen as a result of action taken by an agency the behaviour of which is outside the scope of the present document
will not		indicates that something is certain or expected not to happen as a result of action taken by an agency the behaviour of which is outside the scope of the present document
might	indicates a likelihood that something will happen as a result of action taken by some agency the behaviour of which is outside the scope of the present document
might not	indicates a likelihood that something will not happen as a result of action taken by some agency the behaviour of which is outside the scope of the present document
In addition:
is	(or any other verb in the indicative mood) indicates a statement of fact
is not	(or any other negative verb in the indicative mood) indicates a statement of fact
The constructions "is" and "is not" do not indicate requirements.
[bookmark: introduction][bookmark: scope][bookmark: _Toc153792579][bookmark: _Toc153792664][bookmark: _Toc157661567]
1	Scope
The present document studies the architecture support of Ambient IoT Devices, based on the services requirements defined in TS 22.369 [2] applicable to the Device types, traffic types, use cases and connectivity topologies defined in RP-234058[3].
Editor's note:	The reference towards RAN SID will be replaced to RAN TR when available.
[bookmark: references][bookmark: _Toc153792580][bookmark: _Toc153792665][bookmark: _Toc157661568]2	References
The following documents contain provisions which, through reference in this text, constitute provisions of the present document.
-	References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.
-	For a specific reference, subsequent revisions do not apply.
-	For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.
[1]	3GPP TR 21.905: "Vocabulary for 3GPP Specifications".
[2]	3GPP TS 22.369: "Service requirements for Ambient power-enabled IoT".
[3]	3GPP RP-234058: "New SID: Study on solutions for Ambient IoT (Internet of Things) in NR".
Editor's note:	The RAN SID RP-234058 reference is to be updated to RAN TR when available, and the meaning of no mobility is to be clarified by RAN.
[4]	3GPP TS 23.501: "System Architecture for the 5G System (5GS); Stage 2".
[5]	3GPP TS 23.502: "Procedures for the 5G System; Stage 2".
[6]	3GPP TS 23.503: "Policies and Charging control framework for the 5G System; Stage 2".
[7]	3GPP TR 38.848: "Technical Specification Group Radio Access Network; Study on Ambient IoT (Internet of Things) in RAN".
[8]	3GPP TR 38.xyz: "Study on solutions for Ambient IoT (Internet of Things) in NR".
Editor's note:	The number of TR 38.xyz will be updated when it is available.
[bookmark: definitions][bookmark: _Toc153792581][bookmark: _Toc153792666][bookmark: _Toc157661569]3	Definitions of terms and abbreviations
[bookmark: _Toc153792582][bookmark: _Toc153792667][bookmark: _Toc157661570]3.1	Terms
For the purposes of the present document, the terms given in TR 21.905 [1] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in TR 21.905 [1].
Ambient IoT Device: An Ambient IoT device is an IoT device powered by energy harvesting, with limited energy storage capability. The other characteristics of the Ambient IoT device are defined in TR 38.xyz [8].
NOTE 1:	The final decision on the term name is to be determined in TR conclusion or normative phase.
Ambient IoT Services: The functionalities and procedures to support Ambient IoT use cases.
NOTE 2: the functionalities and procedures for Ambient IoT Services are left to outcome of the study.
Device-originated - device-terminated triggered (DO-DTT): The device originated traffic is triggered by the device terminated traffic or signalling.
Device-terminated (DT): The traffic is terminated at the AIoT device.
[bookmark: _Toc153792584][bookmark: _Toc153792669][bookmark: _Toc157661571]3.2	Abbreviations
For the purposes of the present document, the abbreviations given in TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in TR 21.905 [1].
AIoT	Ambient IoT
DO-DTT	Device-originated - device-terminated triggered
DT	Device-terminated

[bookmark: clause4][bookmark: _Toc153792585][bookmark: _Toc153792670][bookmark: _Toc157661572]4	Architectural Assumptions and Requirements
[bookmark: _Toc153792586][bookmark: _Toc153792671][bookmark: _Toc157661573]4.1	Architectural Assumptions
-	The following traffic types for Ambient IoT Device are to be studied:
-	DT: Device-terminated; and
-	DO-DTT: Device-originated - device-terminated triggered.
NOTE 1:	The final decision for including DO-A (Device-originated - autonomous) in the study depends on RAN decision.
-	The following two connectivity topologies as defined in TR 38.848 [7] are to be studied:
-	Topology 1: BS <--> Ambient IoT Device;
-	Topology 2: BS <--> intermediate node <--> Ambient IoT Device: Only a UE can act as an intermediate node which is under the network control.
-	The communication spectrum is assumed to be licensed.
-	Handover is not supported.
-	RRC states are not supported by AIoT Devices (see RP-234058 [3])
-	No mobility (i.e. at least no cell selection/re-selection-like function) supported by AIoT Devices (see RP-234058 [3])
Editor's note:	The RAN SID reference is to be updated to RAN TR when available, and the meaning of no mobility is to be clarified by RAN.
NOTE 2: 	Coordination with RAN is required to determine the Ambient IoT Device capabilities in relation to system level of functionality (considering e.g. traffic scenarios, connectivity topologies etc.).
NOTE 3:	The security aspects for Ambient IoT requires coordination with SA WG3.
NOTE 4:	The charging aspects for Ambient IoT will be studied by SA WG5.
NOTE 5:	The NAS based Congestion control is not in the scope of this study.
[bookmark: _Toc153792587][bookmark: _Toc153792672][bookmark: _Toc157661574]4.2	Architectural Requirements
The following architectural requirements are applicable to this study:
-	Support for AIoT Services needs to adhere to the nature of the AIoT Devices (e.g. ultra-low complexity, power, cost and resource-constrained).
-	Support of the security aspects needs to consider the nature of the AIoT Devices (e.g. ultra-low complexity power, cost and resource-constrained) while addressing e.g. confidentiality, integrity, etc.
[bookmark: _Toc22192646][bookmark: _Toc23402384][bookmark: _Toc23402414][bookmark: _Toc26386411][bookmark: _Toc26431217][bookmark: _Toc30694613][bookmark: _Toc43906635][bookmark: _Toc43906751][bookmark: _Toc44311877][bookmark: _Toc50536519][bookmark: _Toc54930291][bookmark: _Toc54968096][bookmark: _Toc57236418][bookmark: _Toc57236581][bookmark: _Toc57530222][bookmark: _Toc57532423][bookmark: _Toc153792588][bookmark: _Toc153792673][bookmark: _Toc157661575]5	Key Issues
[bookmark: _Toc157661576]5.1	Key Issue #1: Architecture support of Ambient IoT Devices
[bookmark: _Toc157661577]5.1.1	Description
This key issue will address the system architecture to support Ambient IoT Devices, especially on the following aspects:
-	System architecture identified along with the solutions for KI#2 and KI#3.
-	Authentication and authorization for the Ambient IoT Device;
-	Validation of the Ambient IoT Device identifier;
NOTE 1:	Format of the Ambient IoT Device identifier is addressed in KI#2.
-	Whether and how to secure device operations and services for an Ambient IoT Device or a group of Ambient IoT Devices;
NOTE 2:	This key issue will take into account the outcome of RAN study in RP-234508 [3].
Editor's note:	The reference to RAN study will be changed to TR reference when available.
NOTE 3: 	The security aspects related to this key issue, including the enable/disable device operation, requires coordination with SA WG3.
[bookmark: _Toc157661578]5.2	Key Issue #2: Identification, Subscription, Registration and Connection management
[bookmark: _Toc157661579]5.2.1	Description
This Key Issue pertains to the authorization and management of Ambient IoT Devices to support Ambient IoT services.
Considering that Ambient IoT Devices are a new type of reduced capabilities devices, the existing subscription model may not be suitable. Specifically, there is the need to study the device identification method to support Ambient IoT devices which are under operator control.
Based on the above consideration, the aspects to be studied in this key issue include:
-	Study whether subscription management, registration management and/or connection management are necessary for an Ambient IoT Device or a group of Ambient IoT Devices, and if so identify the necessary state machine(s), procedures and functionality considering the Ambient IoT Devices capability and characteristics.
-	Study whether and how reachability and paging apply to Ambient IoT Device(s) considering the Ambient IoT devices capability and characteristics, and if so, what are the impacts.
-	Study how to identify Ambient IoT Device or group of devices and how to format the identifier.
NOTE:	NAS based Congestion control are not in the scope of this study.
[bookmark: _Toc157661580]5.3	Key Issue #3: Support of Ambient IoT Services
[bookmark: _Toc157661581]5.3.1	Description
This Key Issue pertains to the AIoT services. Considering that AIoT Devices are a new type of reduced capabilities devices, the services/use cases to be supported include:
-	Inventory.
-	Command.
Editor's note:	the name to call "Inventory" and "Command" is FFS, e.g. Ambient IoT service, use case, etc.
The key issue will study the following aspects:
-	Study how to support information transfer for Ambient IoT services and related system functionality, including the information transfer for an Ambient IoT device and for a group of Ambient IoT Devices.
NOTE:	Including whether there is a need to support session based transfer between Ambient IoT Device and the network considering the device types and capabilities.
-	Study which of the enabled Ambient IoT services are exposed to AF and how, e.g. for the case AF requests Ambient IoT service for an Ambient IoT Device and for a group of Ambient IoT Devices.
[bookmark: _Toc26431228][bookmark: _Toc30694626][bookmark: _Toc43906648][bookmark: _Toc43906764][bookmark: _Toc44311890][bookmark: _Toc50536532][bookmark: _Toc54930304][bookmark: _Toc54968109][bookmark: _Toc57236431][bookmark: _Toc57236594][bookmark: _Toc57530235][bookmark: _Toc57532436][bookmark: _Toc153792591][bookmark: _Toc153792676][bookmark: _Toc157661582]6	Solutions
[bookmark: _Toc22192650][bookmark: _Toc23402388][bookmark: _Toc23402418][bookmark: _Toc26386423][bookmark: _Toc26431229][bookmark: _Toc30694627][bookmark: _Toc43906649][bookmark: _Toc43906765][bookmark: _Toc44311891][bookmark: _Toc50536533][bookmark: _Toc54930305][bookmark: _Toc54968110][bookmark: _Toc57236432][bookmark: _Toc57236595][bookmark: _Toc57530236][bookmark: _Toc57532437][bookmark: _Toc153792592][bookmark: _Toc153792677][bookmark: _Toc16839382][bookmark: _Toc157661583]6.0	Mapping of Solutions to Key Issues
Table 6.0-1: Mapping of Solutions to Key Issues
	
	Key Issues

	Solutions
	Key Issue #1
	Key Issue #2
	Key Issue #3

	#1
	
	
	

	#2
	
	
	



[bookmark: startOfAnnexes][bookmark: _Toc500949097][bookmark: _Toc92875660][bookmark: _Toc93070684][bookmark: _Toc157661584]6.X	Solution #X: <Solution Title>
[bookmark: _Toc500949099][bookmark: _Toc92875662][bookmark: _Toc93070686][bookmark: _Toc157661585]6.X.1	Description
[bookmark: _Toc500949101]Editor's note:	This clause will describe the solution principles and architecture assumptions for corresponding key issue(s). Sub-clause(s) may be added to capture details.
[bookmark: _Toc92875663][bookmark: _Toc93070687]
[bookmark: _Toc157661586]6.X.2	Procedures
Editor's note:	This clause describes high-level procedures and information flows for the solution.
[bookmark: _Toc326248711][bookmark: _Toc510604409][bookmark: _Toc92875664][bookmark: _Toc93070688]
[bookmark: _Toc157661587]6.X.3	Impacts on services, entities and interfaces
[bookmark: _Toc250980595][bookmark: _Toc326037266][bookmark: _Toc510604411][bookmark: _Toc92875665][bookmark: _Toc93070689][bookmark: _Toc310438366][bookmark: _Toc324232216][bookmark: _Toc326248735][bookmark: _Toc510604412]Editor's note:	This clause captures impacts on existing services, entities and interfaces.

[bookmark: _Toc157661588]7	Overall Evaluation
Editor's note:	This clause will provide a general evaluation and comparison of the solutions per Key Issue #<X>.
[bookmark: _Toc92875666][bookmark: _Toc93070690]
[bookmark: _Toc157661589]8	Conclusions
Editor's note:	This clause will capture conclusions for the study.
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