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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
The rapporteurs present their workplan across RAN1, 2, 3, and 4 for the “Study on Solutions for Ambient IoT”, based on the SID timing to deliver the associated TR for approval at RAN#106.
Workplan
February 2024
RAN1#116 (3 TU)
· Endorse TR skeleton. Subsequent meetings will work on the TR as needed.
· Evaluation assumptions and results
· Discuss necessary cases and related simulation assumptions for coverage evaluation (LLS), assumptions for coexistence evaluation to be determined by RAN1(if any) and any other performance metrics for evaluation if needed. Start to conclude those basic parts.
· Agree necessary items for link budget calculation including whether/how to model carrier wave. 
· Agree what update is needed for the remaining three design targets of TR 38.848.
· Ambient IoT device architectures
· Discuss and start to identify basic blocks/components of possible ~1uw and a few 100uw (peak power consumption) Ambient IoT device architectures respectively.
· Initial discussion on how to categorize device architectures into different high-level options.
· General aspects of physical layer design
· Initial discussion focusing on numerologies, bandwidths, waveform, and modulation. Start to identify issues, design constraints and principles for those aspects.
· Frame structure and timing aspects
· Initial discussion focusing on synchronization and timing, random access. Start to identify issues, design constraints and principles for those aspects.
· Downlink and uplink channel/signal aspects
· Initial discussion on downlink and uplink channel/signal.
· Start to identify which conventional 3GPP-like physical layer functions are needed and not needed including channel/signal and related aspects. Target to have a basic concept of the whole structure.
· Waveform characteristics of carrier-wave provided externally to the Ambient IoT device
· Agree aspects taken into consideration for choice of waveform characteristics.
· Target to send LS about RAN1 interested cases to RAN4 for their coexistence study.

April 2024
RAN1#116-bis (4 TU)
· Evaluation assumptions and results
· Aim to conclude simulation assumptions for coverage evaluation (LLS), link budget and any assumptions for coexistence evaluation to be determined by RAN1. 
· Agree remaining details of the remaining three design targets of TR 38.848 if any leftover.
· Ambient IoT device architectures
· Conclude potential candidates of basic blocks/components of possible ~1uw and a few 100uw Ambient IoT device architectures respectively, which impacts on physical layer design and target for a harmonized air interface design with minimized difference.
· Conclude how to categorize device architectures into different high-level options.
· Target to send LS to RAN4 about the initial RAN1 interested ambient IoT device architectures
· General aspects of physical layer design
· Identify candidates of numerologies, bandwidths, waveform, and modulation. Conclude basic issues, design constraints and principles for those aspects.
· Start discussion on multiple access and coding. Identify issues, design constraints and principles for those aspects.
· Frame structure and timing aspects
· Identify potential candidates of synchronization and timing, random access. Conclude basic issues, design constraints and principles for those aspects
· Downlink and uplink channel/signal aspects
· Continue to identify which legacy-like functions are needed and not needed including channel/signal and related aspects.
· Initial discussion on necessary design of high likely needed channel/signal and related aspects
· Waveform characteristics of carrier-wave provided externally to the Ambient IoT device
· Initial discussion on candidate waveform characteristics of carrier wave for backscattering

RAN2#125-bis (2 TU)
· Endorse TR skeleton on RAN2 part. Subsequent meetings will work on the TR as needed.
· General procedure 
· Discuss the overall higher layer procedure (e.g. the flow chart to cover paging-like, RA-like and data transmission steps) to support Ambient IoT service/use case.
· Paging-like functionality
· Discuss the paging-like functionality, e.g. message content, paging monitoring behaviors.
· Random access-like functionality
· Initial discussion on the basic random access procedure, e.g. high-level design principle/functionality.
· Data transmission solution
· Discussion the candidate solution(s) to transmit data between Ambient IoT device and network, including security protection.
· Others functionalities analyses
· Initial collection and discussion the other potential needed functionalities, including control plane and user plane aspects.

RAN3#123-bis (1.5 TU)
· General 
· Endorse TR skeleton on RAN3 part. Subsequent meetings will work on the TR as needed.
· RAN Architecture
· Initial discussion on RAN architecture aspects, including whether support for split architecture is necessary.
· Initial discussion on the CN-RAN interface, e.g. reuse NG interface, take SA2 progress into account.
· Signalling and Procedures for CN-RAN interface
· Initial discussion on Paging, clarify scenarios, principles.
· Initial discussion on device context management, clarify scenarios, principles.
· Initial discussion on data transport, clarify scenarios, principles.
· Ambient IoT device locating
· Initial discussion on Ambient IoT device locating with no or minimal specification impact, clarify scenarios, principles.
· [bookmark: _Hlk157702412]Capture agreements	
· Agree pCR(s) to capture agreements, if any.

RAN4#110-bis (0.25 TU)
· General 
· Agree on the A-IoT work plan.
· Endorse the RAN4 TR skeleton.
· [bookmark: _Hlk157700364]Evaluation assumptions 
· Identify coexistence interference cases for deployment scenarios and topologies. 
· Discuss and agree on basic evaluation assumptions, such as example band(s), channel bandwidth, antenna height, and antenna gain.

May 2024
RAN1#117 (4 TU)
· Evaluation assumptions and results
· Complete simulation assumptions for coverage, link budget and coexistence evaluation, if any leftover.
· Companies are encouraged to provide initial results.
· Ambient IoT device architectures
· Discuss/decide whether/how down-selection from those options and candidates.
· General aspects of physical layer design
· Initial conclusion (e.g. options, schemes) on potential candidates of numerologies, bandwidths, waveform, and modulation. Further issues, design constraints and principles if any beyond basic parts.
· Identify potential candidates of multiple access and coding. Conclude basic issues, design constraints and principles for those aspects.
· Complete all necessary information for RAN4 coexistence study if any leftover.
· Frame structure and timing aspects
· Initial conclusion (e.g. options, schemes) on potential candidates of synchronization and timing, random access. Further issues, design constraints and principles if any beyond basic parts.
· Start discussion on scheduling and timing relationships. Start to identify issues, design constraints and principles for those aspects.
· Downlink and uplink channel/signal aspects
· Conclude on which legacy-like functions are needed and not needed including channel/signal and related aspects.
· Continue discussion on necessary design of high likely needed channel/signal and related aspects, and initial discussion on later-identified aspects
· Waveform characteristics of carrier-wave provided externally to the Ambient IoT device
· Further discussion between waveform candidates and conclude common characteristics regardless detail difference of waveform candidates
RAN2#126 (2 TU)
· General procedure 
· Endorse and further update the overall higher layer procedure procedure (e.g. the flow chart to cover paging-like, RA-like and data transmission steps) to support Ambient IoT service/use case.
· Paging-like functionality
· Continue discussion on the paging-like message content, paging monitoring behaviors.
· Random access-like functionality
· Continue discussion on the high layer procedure for random access and formulate the candidate solution(s) framework.
· Data transmission solution
· Formulate the candidate solution(s) to transmit data between Ambient IoT device and network, and conclude one candidate solution as baseline if possible.
· Others functionalities analyses
· Discuss the other potential needed functionalities, including control plane and user plane aspects.

RAN3#124 (1.5 TU)
· General 
· Endorse TR on RAN3 part.
· RAN Architecture
· Continue discussion on RAN architecture aspects, including whether support for split architecture is necessary.
· Continue discussion on the CN-RAN interface, e.g. reuse NG interface, take SA2 progress into account.
· Signalling and Procedures for CN-RAN interface
· Continue discussion on Paging, list potential solution(s).
· Continue discussion on device context management, list potential solution(s).
· Continue discussion on data transport, list potential solution(s).
· Ambient IoT device locating
· Continue discussion on Ambient IoT device locating with no or minimal specification impact, list potential solution(s).
· Capture agreements	
· Agree pCR(s) to capture agreements, if any.

RAN4#111 (0.25 TU)
· Evaluation assumptions 
· Agree on the evaluation assumptions.
· Coexistence study
· Initiate coexistence analysis.

August 2024
RAN1#118 (4 TU)
· Evaluation assumptions and results
· Collect initial evaluation results and if any coexistence evaluation in RAN1.
· Resolve any remaining issues for evaluation assumptions.
· Ambient IoT device architectures
· Conclude on whether/how down-selection from those options and candidates.
· General aspects of physical layer design
· Conclude candidates of numerologies, bandwidths, waveform, and modulation. Start to collect detail design for potential candidate schemes.
· Initial conclusion (e.g. options, schemes) on potential candidates of multiple access and coding. Further issues, design constraints and principles if any beyond basic parts. Start to collect detail design for potential candidate schemes.
· Frame structure and timing aspects
· Conclude and discuss whether/how down-selection potential candidates of synchronization and timing, random access. Start to collect detail design for potential candidate schemes.
· Identify potential candidates of scheduling and timing relationships. Conclude basic issues, design constraints and principles for those aspects.
· Downlink and uplink channel/signal aspects
· Continue discussion on necessary design of needed channel/signal and related aspects.
· Waveform characteristics of carrier-wave provided externally to the Ambient IoT device
· Conclude on waveform characteristics
RAN2#127 (1.5 TU)
· General procedure 
· Further update the overall higher layer procedure (e.g. the flow chart to cover paging-like, RA-like and data transmission steps) to support Ambient IoT service/use case.
· Paging-like functionality
· Continue discussion on the paging-like message content, paging monitoring behaviors.
· Random access-like functionality
· Continue discussion on the high layer procedure for random access and formulate the candidate solution(s) framework.
· Data transmission solution
· Formulate the candidate solution(s) to transmit data between Ambient IoT device and network, and conclude one candidate solution as baseline if possible.
· Others functionalities analyses
· Conclude on the other potential needed functionalities, including control plane and user plane aspects.
· Topology-2 specific aspects
· Initial discussion on the data forwarding and signalling procedure aspects

RAN3#125 (1.5 TU)
· General 
· Endorse TR on RAN3 part.
· RAN Architecture
· Continue discussion on RAN architecture aspects, make conclusion on whether support for split architecture is necessary.
· Continue discussion on the CN-RAN interface, e.g. reuse NG interface, take SA2 progress into account.
· Signalling and Procedures for CN-RAN interface
· Continue discussion on Paging, update solution(s) and do the comparison.
· Continue discussion on device context management, update solution(s) and do the comparison.
· Continue discussion on data transport, update solution(s) and do the comparison.
· Ambient IoT device locating
· Continue discussion on Ambient IoT device locating with no or minimal specification impact, update solution(s) and do the comparison.
· Initial discussion on RAN3 impact on Topology-2, e.g. intermediate UE authorization.
· Capture agreements	
· Agree pCR(s) to capture agreements, if any.

RAN4#112 (1.5 TU)
· Coexistence study
· Continue coexistence analysis.
· RF requirements study
· Discuss RF requirements scope.
· Discuss the impact on RF requirements.

October 2024
RAN1#118-bis (3.5 TU)
· Evaluation assumptions and results
· Collect and consolidate evaluation results and if any coexistence evaluation in RAN1.
· General aspects of physical layer design
· Conclude and discuss whether/how down-selection potential candidates of multiple access and coding. Continue detail designs. 
· Prepare potential TR recommendations.
· Frame structure and timing aspects
· Conclude detail design for potential candidate schemes of synchronization and timing, random access.
· Conclude and discuss whether/how down-selection potential candidates of scheduling and timing relationships. Further issues, design constraints and principles if any beyond basic parts.
· Prepare potential TR recommendations.
· Downlink and uplink channel/signal aspects
· Narrow down necessary design of those needed channel/signal and related aspects to remaining issues not affecting other WGs’ studies.
· Prepare potential TR recommendations.

RAN2#127-bis (1.5 TU)
· Paging-like functionality
· Conclude on the paging-like message content, paging monitoring behaviors.
· Random access-like functionality
· Continue discussion on the high layer procedure for random access and formulate the candidate solution(s) details, based on the progress from other WGs.
· Data transmission solution
· Conclude the data transmission solution.
· Others functionalities analyses
· Leftover details on other potential needed functionalities, including control plane and user plane aspects.
· Topology-2 specific aspects
· Continue discussion on data forwarding and signalling procedure aspects and formulate the feasible solution(s).

RAN3#125-bis (1.5 TU)
· General 
· Endorse TR on RAN3 part.
· RAN Architecture
· Continue discussion on other RAN architecture aspects, if any.
· Continue discussion on the details of CN-RAN interface, if any.
· Signalling and Procedures for CN-RAN interface
· Continue discussion on Paging, compare the solution(s) and make down selection.
· Continue discussion on device context management, compare the solution(s) and make down selection.
· Continue discussion on data transport, compare the solution(s) and make down selection.
· Ambient IoT device locating
· Continue discussion on Ambient IoT device locating with no or minimal specification impact, compare the solution(s) and make down selection.
· Continue discussion on RAN3 impact on Topology-2, list and compare solution(s).
· Capture agreements	
· Agree pCR(s) to capture agreements, if any.

RAN4#112-bis (1.5 TU)
· Coexistence study
· Continue coexistence analysis and collection of simulation results
· Start discussion of the conclusion of the coexistence study 
· RF requirements study
· Further discuss and agree on the impact on RF requirements.

November 2024
RAN1#119 (3.5 TU)
· Evaluation assumptions and results
· Complete TR text proposal for coverage evaluation results and if any coexistence evaluation in RAN1.
· General aspects of physical layer design
· Resolve leftover if any.
· Conclude recommendations for TR.
· Frame structure and timing aspects
· Resolve leftover if any.
· Conclude recommendations for TR.
· Downlink and uplink channel/signal aspects
· Resolve leftover if any.
· Conclude recommendations for TR.
· Waveform characteristics of carrier-wave provided externally to the Ambient IoT device
· Resolve leftover if any.
· Conclude recommendations for TR.

[bookmark: _Ref124589665][bookmark: _Ref124671424][bookmark: _Ref71620620][bookmark: _Ref129681832]RAN2#128 (1.5 TU)
· Paging-like functionality
· Conclude recommendations for TR.
· Random access-like functionality
· Resolve more details on the RA procedure as needed and Conclude recommendations for TR.s.
· Data transmission solution
· Conclude recommendations for TR.
· Others functionalities analyses
· Conclude recommendations for TR.
· Topology-2 specific aspects
· Conclude recommendations for TR.

RAN3#126 (1.5 TU)
· General 
· Endorse TR on RAN3 part.
· RAN Architecture
· [bookmark: _Hlk157702520]Resolve leftover if any.
· Conclude recommendations for TR.
· Signalling and Procedures for CN-RAN interface
· Resolve leftover if any.
· Conclude recommendations for TR.
· Ambient IoT device locating
· Resolve leftover if any.
· Conclude recommendations for TR.
· Conclude discussion on RAN3 impact on Topology-2
· Capture agreements	
· Agree pCR(s) to capture Conclusions.

RAN4#113 (1.5 TU)
· Coexistence study
· Conclude the coexistence study with final results check and summarizing
· Complete the corresponding TP to TR.
· RF requirements study
· Conclude the RF requirements study and complete the corresponding TP to TR.
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Annex: Timeline
	WG
	Tasks
	1Q'2024
	2Q'2024
	3Q'2024
	4Q'2024

	　
	　
	26-Feb
	15-Apr
	20-May
	19-Aug
	14-Oct
	18-Nov

	RAN1
	Physical layer aspects
	3
	4
	4
	4
	3.5
	3.5

	RAN2
	Higher layer aspects design and procedure
	
	2
	2
	1.5
	1.5
	1.5

	RAN3
	RAN architecture
	
	1.5
	1.5
	1.5
	1.5
	1.5

	RAN4
	RAN4
	
	0.25RF
	0.25RF
	1.5RF
	1.5RF
	1.5RF





