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[bookmark: _Ref129681832]In RAN#104, nine contributions propose a scope clarification for the release 19 study item on Ambient IoT. This document summarizes the proposals made in those contributions and provides proposals for discussion towards possible clarifications of the study item scope.
Annex (prior agreements relevant to the discussion)

Section 8 of RP-240854 was endorsed at RAN#103:
Proposal
Approve the SID revision in RP-240826.
· Note: this implements proposal 1 and proposal 7.

Proposal 3v2
· Regarding the objective in the SID: Study necessary characteristics of carrier-wave waveform for a carrier wave provided externally to the Ambient IoT device, including for interference handling at Ambient IoT UL receiver, and at NR basestation.
· This objective allows studying CW waveform characteristics which would need control of the CW node(s), e.g. waveform characteristics that impact interference such as when CW is transmitted or not transmitted, power, bandwidth, spectrum, etc.
· No SID revision is necessary

Proposal 2
· Confirm that study of design of energy harvesting signal/waveform is out of SI scope in Rel-19
· The potential impact of energy harvesting on device availability for transmission and reception procedures can be considered for the study [RAN2, RAN1]
· Duration of one device’s unavailability due to charging by energy harvesting can be assumed up to several tens of seconds
· Note: this value can be revisited in future RAN plenary meetings, if necessary
· TR 38.848 clause 5.6 statement on latency remains the case with respect to a single device, i.e.: “NOTE: The time for charging the Ambient IoT device storage (if present) is not included in the latency defined above. Time for energy harvesting, charging, etc. is regarded as an implementation issue only.”
· No SID revision is necessary

Proposal 5v2
· RAN design targets for user experienced data rate, maximum message size, and moving speed of device: those can be used as assumptions in coverage evaluations, i.e. the coverage evaluations are done under the conditions that meet those targets.
· Evaluations of RAN design targets for latency and connection/device density are allowed by the Rel-19 SID and observations on those evaluations can be captured in the TR38.769
· Note: this is as per the SID: “NOTE: Assessment performance of the design targets is within the study of feasibility and necessity of proposals in the following objectives, e.g. by inspection of reference implementations in the field, simulations, analytically.”




Agreement in RAN4#110bis:
Issue 2-1-1: deployment scenarios for D1T1
Option 1-1: Legacy NR gNB are outdoor macro gNB while AIoT reader/CW/devices are all indoors. Legacy NR UE is only allowed outdoors.
Option 1-2: Legacy NR gNB are outdoor macro gNB while AIoT reader/CW/devices are all indoors. Legacy NR UE is indoor accessing to outdoor NR marco gNB
Option 2-1: Legacy NR gNB are co-located with AIoT reader and CW. All of NR and AIoT BS/UE/Reader/Device/CW are indoors. AIoT reader /CW and Legacy gNB share same hardware
Option 2-2: Legacy NR gNB are co-located with AIoT reader and CW. All of NR and AIoT BS/UE/Reader/Device/CW are indoors. AIoT reader /CW and Legacy NR gNB do not share same hardware. (less limitation on the power boosting)
Agreement:
· RAN4 to first evaluate co-existence for deployment scenario of option 1-1 and 1-2, and further study option 2-1 and 2-2.

Issue 2-3-2: Priorities of spectrum deployment mode for co-existence evaluation
Agreement:
· Prioritize the following spectrum deployment mode for RAN4 co-existence evaluation
· A-IoT is located within a NR transmission bandwidth configuration
· A-IoT which is operating indoor shares in-band spectrum with outdoor macro BS

Agreement in RAN4#111: 
· Consider only adjacent RB/channel co-existence evaluation for in-band deployment scenario for NR and AIOT
· Encourage companies to provide the simulation results for option 1-1 and 1-2
· FFS on co-site scenario (option 2-1 and 2-2)
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Proposals submitted to RAN#104
Proposals from contributions are provided for discussion. In some cases, similar proposals from different contributions have been grouped together and the wording correspondingly adjusted for clarity.
DO-A (Device-originated autonomous) use case
The Ambient IoT study item includes this objective:
· From RAN#104, the study will assess whether the harmonized air interface design (per bullet ‘A’ above) can address the DO-A (Device-originated autonomous) use case, only to identify which part(s) of the harmonized air interface design (per bullet ‘A’ above) is/are not sufficient for the DO-A use case.

RP-240929 remarks that given the current study and progress, it is proposed that the study does not include the DO-A (Device-originated autonomous) use case, and makes the following proposal:

Proposals from Tdocs
· [RP-240929] Do not include the DO-A (Device-originated autonomous) use case in the Ambient IoT study.

Moderator’s proposal
· Quick check whether there is consensus to revert the SID based on the proposal above. If not, conclude no change to the SID.

Offline conclusion: no SID revision for DO-A in RAN#104.

Proximity determination
RP-240929, RP-241082 and RP-241193 discuss proximity detection.

The Ambient IoT study item includes this objective:
· Study the feasibility and required functionalities for proximity determination, which is the determination of whether BS or intermediate UE and ambient IoT device are near each other or not (coordination with SA3 is required for privacy aspects).

Agreement [RAN1#117]
Study the following schemes for proximity determination:
· Option 1: If reader receives D2R transmission from the device in response to R2D transmission, then device is determined as near
· FFS: Details on reception criteria (e.g. either successful or not) at reader and device
· Option 2: Device is determined to be near the reader based on measurements at the reader side
· FFS: Details on measurement methods
· FFS: Whether/how transmit power of R2D and/or D2R is considered for proximity determination

RP-240929 remarks that the “proximity determination” has been source for numerous discussions in the working groups. In particular, there are two definitions of “proximity determination”:
A. The ability of the Ambient IoT device and the reader can carry out a communication session including R2D and D2R links
B. The physical distance between the Ambient IoT device and the reader.

RP-240929 asks that RAN#104 can clarify the meaning and definition of “proximity determination”. 

RP-241082 proposes that the criteria for “near” in proximity determination should be clarified in RAN plenary to facilitate future discussion in RAN1.

RP-241193 proposes to clarify the targeted typical scenario of proximity determination, and proposes a definition based on the targeted range (e.g. 1 m) independent of the device transmit power.

Proposals from Tdocs
· [RP-240929] “proximity determination” is defined by the ability of the Ambient IoT device and the reader can carry out a communication session
· [RP-241193] Rel-19 A-IoT study to prioritize the proximity determination only for mono-static scenario with the CW inside topology.
· [RP-241193] Clarify that the use case for proximity determination is to identify whether a device is in a very close range (less than 1m, exact value to be refined in RAN1) from the reader.
· The ‘near’ determination by the reader should NOT be very different for the devices with different transmit power.

Moderator’s proposal
· Regarding the proposal in RP-240929, RAN1 continues down-selection between option 1 and option 2 unless companies agree to down-select at RAN#104.
· Check whether to limit the study on proximity determination only for mono-static scenario with the CW inside topology.
· Clarify that the use case for proximity determination is to identify whether a device is less than [1] meter away from the reader, and that the determination should not be different for devices with different transmit powers.

Offline conclusion: RAN1 to continue discussion on option 1 and option 2 for proximity determination.
Continue discussion on the use case /design target clarification this week.

Latency for inventory
RP-241082, RP-241193, and RP-241520 discuss the latency for inventory, in particular propose that inventory latency for multiple devices should be evaluated.

RP-241082 asks to clarify in RAN plenary that RAN design targets for inventory latency includes the waiting time from the moment when the reader intends to inventory a device to the moment when the device gets the chance to report its EPC, “Inventory completion time for multiple A-IoT device” should be used as the metric for the evaluation.

RP-241520 asks that RAN should provide guidance to RAN1 to consider defining inventory completion time from multiple devices as a performance metric for the evaluation of latency for the inventory use case. It observes that commercial RFID reader defines inventory speed which is number of tags inventoried per second in their data sheet. Proposals relevant to latency definition including considerations of energy harvesting are included here.

RP-241193 discusses latency metric for a single device, and latency for multiple devices for inventory process, as well as performance metric for inventory completion time for multiple A-IoT devices including successful reception of inventory information. It is proposed that retransmissions are included in the latency definition, or at least the time needed for the reader to determine that no retransmission is necessary.

The proposal below was discussed at RAN1#117 (cf. Chair notes RAN1#117 (9.4 R19 Ambient IoT) v07)

Proposal
Definition of the latency for a single A-IoT device is refined as follows,
· For inventory use case (for DO-DTT traffic type): 
· The time interval between the time that the inventory request is sent from BS/intermediate UE to a A-IoT device and the time that the inventory report is successfully received at BS/intermediate UE from the A-IoT device.
· For command use case (for DT traffic type): 
· The time interval between the time that the DL command is sent from BS/intermediate UE and the time that the command is successfully received at A-IoT device. 
· Note: the successfully received is considered as follows and one alternative is selected from Alt 1 or Alt 2 below,
· Successfully received is associated with a target BLER for the reception of one attempt at inventory for the A-IoT device. Target BLER is 1% or 10%
· Alt 1: The first attempt is taken into account.
· Alt 2: One or more round(s) of attempts are considered.
· Note: the latency is evaluated for a single A-IoT device.
· Note: Time for energy harvesting is not included in the definition of latency.


Proposals from Tdocs
· [RP-241082] Clarify in RAN plenary that RAN design targets for inventory latency includes the waiting time from the moment when the reader intends to inventory a device to the moment when the device gets the chance to report its EPC, “Inventory completion time for multiple A-IoT device” should be used as the metric for the evaluation.

· [RP-241193] The definition of the latency is refined as follows,
· For inventory use case (for DO-DTT traffic type):
· The time interval between the time that the inventory request is sent from BS/intermediate UE to a A-IoT device and the time that the inventory report is successfully received at BS/intermediate UE from the A-IoT device.
· For command use case (for DT traffic type):
· The time interval between the time that the DL command is sent from BS/intermediate UE and the time that the command is successfully received at A-IoT device.
· Note: the “successfully received” means counting retransmissions, if any, needed for successful decoding, or at least the time needed for the reader to determine that no retransmission is necessary.
· Note: the latency is evaluated for a single A-IoT device.
· Note: Time for energy harvesting is not included in the definition of latency.

· [RP-241193] Studying inventory completion time is within the scope of Rel-19 A-IoT SI. The following performance metric is considered for evaluation purpose only,
· Inventory completion time for multiple A-IoT device
· For inventory use case, the ‘Inventory completion time for multiple A-IoT devices’ is defined as the time a reader successfully completed the reception of inventory information / inventory process for [Z]% of A-IoT devices for a given number of A-IoT devices within corresponding coverage by the reader
· Z = {99%(Mandatory), 90%(Optional)}
· FFS: Evaluation method

· [RP-241520] RAN1 to evaluate:
· The inventory completion time for multiple devices each having sufficient energy to receive the trigger from the reader, sustainably operate and complete an inventory round assuming RF Energy Harvesting. 
· Latency for a single device which can be defined in terms of device having sufficient energy to receive the trigger from the reader undergoing worst case scheduling delay and complete an inventory round assuming RF Energy Harvesting.

Note from the moderator: proposals in RP-241193 look more complete for discussion, so the moderator suggests taking these proposals as starting point for the discussion at RAN#104.

Moderator’s proposal
Check whether the two proposals below are agreeable at RAN#104 with possible clarifications 
· [RP-241193] The definition of the latency is refined as follows,
· For inventory use case (for DO-DTT traffic type):
· The time interval between the time that the inventory request is sent from BS/intermediate UE to a A-IoT device and the time that the inventory report is successfully received at BS/intermediate UE from the A-IoT device.
· For command use case (for DT traffic type):
· The time interval between the time that the DL command is sent from BS/intermediate UE and the time that the command is successfully received at A-IoT device.
· Note: the “successfully received” means counting retransmissions, if any, needed for successful decoding, or at least the time needed for the reader to determine that no retransmission is necessary.
· Note: the latency is evaluated for a single A-IoT device.
· Note: Time for energy harvesting is not included in the definition of latency.

· [RP-241193] Studying inventory completion time is within the scope of Rel-19 A-IoT SI. The following performance metric is considered for evaluation purpose only,
· Inventory completion time for multiple A-IoT device
· For inventory use case, the ‘Inventory completion time for multiple A-IoT devices’ is defined as the time a reader successfully completed the reception of inventory information / inventory process for [Z]% of A-IoT devices for a given number of A-IoT devices within corresponding coverage by the reader
· Z = {99%(Mandatory), 90%(Optional)}
· FFS: Evaluation method

Otherwise, clarify that RAN1 can study inventory completion time for multiple devices, and RAN1 continues refining the definition of “successfully” for the latency for a single A-IoT device.


· [RP-241193] The definition of the latency for a single A-IoT device is refined as follows,
· For inventory use case (for DO-DTT traffic type):
· The time interval between the time that the inventory request is sent from BS/intermediate UE to a A-IoT device and the time that the inventory report is successfully received at BS/intermediate UE from the A-IoT device.
· For command use case (for DT traffic type):
· The time interval between the time that the DL command is sent from BS/intermediate UE and the time that the command is successfully received at A-IoT device.
· Note: the “successfully received” means counting that one or more transmissionsretransmissions, if any, are needed for successful decoding, or at least the time needed for the reader to determine that no retransmission is necessary.
· Note: the latency is evaluated for a single A-IoT device in a single device scenario.
· Note: Time for energy harvesting is not included in the definition of latency.

· [RP-241193] Studying inventory completion time is within the scope of Rel-19 A-IoT SI. The following performance metric is considered for optional evaluation purpose only,
· Inventory completion time for multiple A-IoT devices
· For inventory use case, the ‘Inventory completion time for multiple A-IoT devices’ is defined as the time a reader successfully completed the reception of inventory information / inventory process for [Z]% of A-IoT devices for a given number of A-IoT devices within corresponding coverage by the reader
· Z = {99%(Mandatory), 90%(Optional)}
· FFS: Evaluation method is up to companies


[bookmark: _Hlk169624298]
Offline consensus
RAN1 to define “successfully received” for the purpose of evaluations of the latency for a single A-IoT device. It is in scope of the study to define inventory completion time for multiple devices.


Device energy harvesting
RP-241082, RP-241193 and RP-241520 discuss energy harvesting by the Ambient IoT device.

Proposal 2 (Section 8 of RP-240854 endorsed at RAN#103)
· Confirm that study of design of energy harvesting signal/waveform is out of SI scope in Rel-19
· The potential impact of energy harvesting on device availability for transmission and reception procedures can be considered for the study [RAN2, RAN1]
· Duration of one device’s unavailability due to charging by energy harvesting can be assumed up to several tens of seconds
· Note: this value can be revisited in future RAN plenary meetings, if necessary
· TR 38.848 clause 5.6 statement on latency remains the case with respect to a single device, i.e.: “NOTE: The time for charging the Ambient IoT device storage (if present) is not included in the latency defined above. Time for energy harvesting, charging, etc. is regarded as an implementation issue only.”
· No SID revision is necessary

Agreement (RAN1#117)
For study purpose, assume that A-IoT device has a single antenna for both communication (tx/rx) and RF energy harvesting purposes.

Conclusion (RAN1#117)
RAN1 discussion related to the potential impact of device unavailability due to charging by energy harvesting will occur in agenda item 9.4.2.2.

Agreement (RAN2#126)
From RAN2 perspective, we assume the device can receive as long as there is enough energy.  We will wait for RAN1 further progress on device monitoring details.

RP-241082 provides an analysis of the aspects that RAN1 needs to study in order for RAN2 to continue their study. Those aspects include level of sufficient energy in a device for signal reception / monitoring of A-IoT signal from the reader, sustainable operating time of a device for A-IoT inventory / command processes, whether/how to prolong the operation of A-IoT devices (after the initial power-ON/activation). RP-241082 state their understanding that the agreement from RAN#103 on “duration of one device’s unavailability due to charging by energy harvesting can be assumed up to several tens of seconds” was made assuming RF energy harvesting rather than other sources of energy that don’t impede the ability of communication while harvesting energy.

RP-241520 remarks that the device availability and device monitoring procedure to monitor wake-up, trigger etc., needs to be evaluated in RAN1 to determine the sustainable operation time of an Ambient IoT device by comparing its operation with and without duty-cycle based operation, power model of transmission, reception, sleep/harvesting for different device types and the impact on the incident received power level on PCE and the charging time leading to Ambient IoT device to start an inventory round with different stored energy. Since proposals in RP-241520 section on energy harvesting are related to latency definition, these proposals are included in section 4.5 of this summary.

RP-241193 remarks that RAN needs to clarify lead WG related issue and give clear guidance on RAN1 scope. RP-241193 observes that RF energy harvesting is a critical part of Rel-19 A-IoT SI for all device types. In case it is not properly studied within SI timeframe, the A-IoT system will not be able to support inventory. Therefore, RP-241193 view the SI in-complete without studying the RF energy harvesting aspects, and not suitable for WI conversion.

Proposals from Tdocs
· [RP-241193, RP-241082] Update RAN#103 agreement as follows 
· Confirm that study of design of energy harvesting signal/waveform is out of SI scope in Rel-19
· The potential impact of RF energy harvesting on device availability for transmission and reception procedures is studied can be considered for the study [RAN2, RAN1, RAN2]
· Duration of one device’s unavailability due to charging by RF energy harvesting can be assumed up to several tens of seconds
· Note: this value can be revisited in future RAN plenary meetings, if necessary
· TR 38.848 clause 5.6 statement on latency remains the case with respect to a single device, i.e.: “NOTE: The time for charging the Ambient IoT device storage (if present) is not included in the latency defined above. Time for energy harvesting, charging, etc. is regarded as an implementation issue only.”
· No SID revision is necessary

· [RP-241193, RP-241082] RAN1 to study RF energy harvesting related aspects under 9.4.2.2 and 9.4.1.2 including
· [RP-241193] RF energy harvesting efficiency, charging/discharging behavior
· [RP-241193] Energy storage size and corresponding device sustainable operation time
· [RP-241193] Device states (e.g., OFF/sleep/Rx/Tx/etc.) definitions
· [RP-241193] Device monitoring behavior in inventory procedure
· [RP-241193] Device wake up/sleep enabler block (e.g., energy/power/sequence detector)
· [RP-241082] Sustainable operating time of a device for A-IoT inventory / command processes
· [RP-241082] Level of sufficient energy in a device for signal reception / monitoring of A-IoT signal from the reader
· [RP-241082] Whether/how to prolong the operation of A-IoT devices (after the initial power-ON/activation)

Moderator’s proposal
· Discuss whether to update the RAN#103 agreement as proposed in RP-241193
· Discuss further guidance to WGs on the study of the potential impact of energy harvesting.
· Based on online discussion on Monday, RAN#104 to scope the study needed in WGs relating to device sustainable operation time.

Rapporteur’s proposal
· Additional consideration on the impact of energy harvesting on device availability for Tx/Rx procedure 
· The inventory completion time for multiple devices evaluation considers the device ON/OFF/SLEEP state. 
· How device being ON/OFF/SLEEP state and the duration of them (if any of them exists) are to be reported by companies and can be included in the inventory completion time evaluation.
· The maximum sustainable operation time by assuming device is operating in ON state for a full discharging is X ms
· The maximum sustainable operation time by assuming device is operating in SLEEP state for a full discharging is Y ms
· For device 1, X = several seconds, Y = tens of seconds
· For device 2, X = tens of milliseconds, Y = hundreds of milliseconds ~ tens of seconds, FFS: separate X value for Tx and Rx
· FFS: Companies to disclose their assumptions (e.g., storage, charging/discharging model, device states and etc.) for achieving such sustainable operation time by energy harvesting and to be collected by AI 9.4.1.2 in RAN1 (to be conclude the objective in RAN1#118)
· Note: This is not establishing a consensus model.
· Potential impacts of energy harvesting on device availability for transmission and reception procedures are to be discussed in RAN1 and RAN2, e.g., Device monitoring behavior for inventory procedure. 


Proposal
Regarding the guidance endorsed at RAN#103 for the study of the potential impact of energy harvesting on device availability for transmission and reception procedures:
· RAN1 and RAN2 are co-leading WGs for this topic
· This includes at least RF energy harvesting
· In addition to device unavailable time, this also includes potential impact on device sustainable operation time

Proposal
WGs can directly study duty-cycle based solutions for device unavailability/availability based on the RAN#103 guidance.


Rapporteur’s Proposal (V2):
In addition to device unavailable time, consideration on potential impact on device sustainable operation time are as follows,
· Multiple device states are can be considered, e.g., ON/OFF/SLEEP and etc. 
· Note: these are not RRC states
· Power consumption in terms of maximum sustainable operation time for each device state is provided by companies and discussed in 9.4.1.2 (to be concluded the objective in RAN1#118)
· Companies to disclose provide their assumptions (e.g., storage, charging/discharging model, memory, timer assumptions and etc.) for achieving such sustainable operation time and collected in 9.4.1.2. 
· Note: This is not establishing a consensus model for e.g., storage, charging/discharging model, energy harvesting efficiency and etc.
· Relevant assumptions are reported by companies in the inventory completion time for multiple devices evaluation and are discussed in 9.4.1.1.
· Note: The sustainable operation time is a total of the operation time for each device states 
· Potential impacts of energy harvesting on device availability/unavailability for transmission and reception procedures are to be discussed in RAN1 (AI 9.4.2.2) and RAN2.


Proposal (from draft folder)
· RAN WGs are directed to study energy harvesting impacts in the following way:
· Device 1 is assumed to have two states: ON, OFF 
· Device 2a/2b is assumed to have three states: ON, OFF, SLEEP
· Identify function(s) of the device that can be assumed supported and assumed not supported in each of the above device states, subject to:
· ON state supports at least: transmission, reception for communication
· OFF state does not support at least: transmission, reception for communication
· OFF state supports at least: energy harvesting
· SLEEP state supports at least:
· maintaining a memory content from ON state
· Maintaining a timer (RAN1 to discuss purpose(s) of timer)
· SLEEP state does not support at least: transmission
· No additional physical layer signals/channels specific to support of SLEEP are introduced
· Identify reader knowledge / control of the above states
· Approximately identify durations of the above device states, by company reports. RAN1 is not required to establish a consensus model.
· Companies can structure their report(s) of durations in their preferred way
· No modeling of device/component (dis)charging characteristics
· This part is aimed to be completed in RAN1#118, with RAN#105 to review progress and finalize if necessary
· RAN1 & RAN2 co-lead




Architecture for Topology 2 (RAN2, RAN3)
RP-241270 summarized discussions in RAN3 on Ambient IoT architecture, and remarked that RAN2 should be involved in discussions on functionalities of UE Reader and its architecture, considering the UE Reader is just a UE with AIoT capabilities.

Proposals from Tdocs
· [RP-241270] In Topology 2, the UE Reader (i.e., intermediate node) should be just considered as a UE with AIoT capabilities and not considered as part of an “AIoT RAN” (i.e., not as an infrastructure element)
· [RP-241270] Revise the SID to explicitly capture that RAN2 should be involved in the architecture discussions for Topology 2 e.g.,
· RAN2 and RAN3 are expected to identify RAN-CN functional split in coordination with SA2. RAN2 is also expected to be involved in the architecture discussions for Topology 2.

Moderator’s proposal
· Discuss the [TBD] proposal from RAN2 Chair and RAN3 Chair.


Offline conclusion:
Clarification for the RAN#104 report
RAN3 is the responsible WG for RAN architecture discussion on Ambient IoT. Coordination between RAN2 and RAN3 can be achieved by LS when needed on aspects that impact UE as intermediate node.


Coexistence evaluations (RAN4, RAN1) 
RP-241095 and RP-241363 discuss scenarios for coexistence evaluations.

RP-241095 remarks that Ambient IoT SID and TR define both co-site and new site deployments of NR BS and Ambient IoT reader for both D1T1 and D2T2, and also defines in-band spectrum deployment with NR, and that RAN4 has agreed to prioritize for RAN4 co-existence evaluation the cases where legacy NR gNB are outdoor macro gNB while AIoT reader/CW/devices are all indoors. RP-241095 proposes that co-existence evaluation shall also include “co-site” between gNB for NR devices and Reader for A-IoT device.
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 [RP-241095] Co-existence for deployment scenario of option 2-1 (share same hardware) and 2-2 (do not share same hardware) with co-site of gNB for NR and Reader for A-IoT

RP-241363 asks whether RAN1 can do co-existence and interference study in parallel to RAN4, in particular for co-channel coexistence (in relation to the SID objective: study necessary characteristics of carrier-wave waveform for a carrier wave provided externally to the Ambient IoT device, including for interference handling at Ambient IoT UL receiver, and at NR basestation).

Proposals from Tdocs
· [RP-241095] Co-existence evaluation shall include co-site scenarios of gNB for NR and Reader for A-IoT.
· [RP-241363] For the "adjacent channel" co-existence study, RAN4 takes RAN1 input regarding AIoT deployment scenarios and evaluation assumptions
· [RP-241363] For “inter-RAT co-channel” interference handling
· RAN4 to provide guidance on interference profile (e.g., device power leakage model)
· RAN1 to perform system level analysis of impact and any functional solutions

Offline consensus
· Companies are encouraged to also contribute to RAN4 on co-existence for deployment scenario options 2-1 and 2-2.

Moderator’s proposal
· Check whether any guidance from RAN is needed on proposals in RP-241363

Proposal
· [RP-241363] For the "adjacent channel" co-existence study, RAN4 takes RAN1 input regarding AIoT deployment scenarios and evaluation assumptions
Conclusion: no action needed on this proposal


Proposal
· [RP-241363] For “inter-RAT co-channel” interference handling
· RAN4 to provide guidance on interference profile (e.g., device power leakage model)
· RAN1 to perform system level analysis of impact and any functional solutions
Conclusion: this proposal is not agreed.


Other aspects 
RP-241325 discusses the necessity of supporting very low data rates and suggests that when trade-offs are necessary, coverage should be prioritized. RP-241325 suggests not to consider deployments with different devices (1/2a/2b) present at the same time. RP-241325 proposes to expand the study and to allow to optionally evaluate coverage for device 2b under D4T1 where both device and the base station are outdoors.

Proposals from Tdocs
· [RP-241325] In an A-IoT design aimed at optimizing coverage, if trade-offs with other aspects are necessary, prioritizing coverage should be the primary focus to the greatest extent possible.
· [RP-241325] The Rel-19 A-IoT design does not consider for the hybrid deployment of different devices (i.e., device 1/2a/2b together).
· [RP-241325] SI should optionally evaluate the coverage for Device 2b under Deployment Scenario 4 and Topology 1 (D4T1).

Moderator’s proposal
· Check whether any guidance from RAN is needed on the proposals below
· [RP-241325] In an A-IoT design aimed at optimizing coverage, if trade-offs with other aspects are necessary, prioritizing coverage should be the primary focus to the greatest extent possible.
· [RP-241325] The Rel-19 A-IoT design does not consider for the hybrid deployment of different devices (i.e., device 1/2a/2b together).
· D4T1 is not included in the SID (no up-scoping allowed)

Proposal
· [RP-241325] In an A-IoT design aimed at optimizing coverage, if trade-offs with other aspects are necessary, prioritizing coverage should be the primary focus to the greatest extent possible.
Conclusion: the proposal is not agreed.


Proposal
· The Rel-19 A-IoT design does not consider for the hybrid deployment of different devices (i.e., device 1/2a/2b together).
Conclusion: no action on this proposal at RAN#104.

Conclusion: D4T1 is not included in the SID (no up-scoping allowed).

Workplan on device architecture (RAN1)
RP-241330 remarks that the Rapporteurs’ workplan [R1-2400328] is to finish the work in August (RAN1#118). Thus, RP-241330 propose to guide RAN1 to tackle the open issues from what has already been agreed with the proposal below.

Proposal from Tdoc
[RP-241330] Remaining RAN1 scope for Objective 1c), on A-IoT device architectures, is:
· Purposes of clock/LO in the device.
· There is an open table in the RAN1#117 chair’s notes for this purpose.
· Resolve remaining FFS points in the agreements.
· Inclusion/exclusion of FFS-marked elements in the device architectures.
· Necessity and feasibility of ‘large frequency shift’ for device 2a.

Conclusion: no action on this proposal

Workplan on CW waveform characteristics (RAN1)
RP-241330, RP-241082 and RP-241193 discuss carrier wave control.

Agreement [RAN#103]
· Regarding the objective in the SID: Study necessary characteristics of carrier-wave waveform for a carrier wave provided externally to the Ambient IoT device, including for interference handling at Ambient IoT UL receiver, and at NR basestation.
· This objective allows studying CW waveform characteristics which would need control of the CW node(s), e.g. waveform characteristics that impact interference such as when CW is transmitted or not transmitted, power, bandwidth, spectrum, etc.
· No SID revision is necessary

RP-241330 remarks that the Rapporteurs’ workplan [R1-2400328] is to finish the work in August (RAN1#118). Thus, RP-241330 propose to guide RAN1 to tackle the open issues from what has already been agreed with the proposal below.

RP-241082 discusses the control of carrier-wave node, quoting the agreement from RAN#103, and asking for the discussion to progress in WGs.

RP-241193 remarks that although the control of the CW node(s) needed for studying CW waveform characteristics is in the SID scope, there is no offline/online discussion in RAN1 so far and it is not clear how to capture the study of the CW node control in the TR.

Proposal from Tdoc
· [RP-241330] Remaining RAN1 scope for “necessary characteristics of carrier-wave waveform” is:
· Complete observations and/or comparisons of the two agreed waveforms, and the four agreed waveform characteristics
· There is an open table in the RAN1#117 chair’s notes for this purpose
· D2R reception performance
· Spectrum utilization of backscattered signal corresponding to the CW waveforms
· CW interference suppression at D2R receiver
· Relative complexity of CW generation
· Listing carrier-wave waveform characteristics which could need control.
· RAN#103 did not allow discussion of how to control.
· [RP-241082]: The study on the control of CW transmissions in terms of waveform characteristics (as per Proposal 3v2 guidance from RAN#103) should start in the WG(s) after RAN#104.
· [RP-241193]: Capture in the TR the aspects related to the control of the CW node(s) which impact interferences, including time/frequency/power resource allocation, such as when CW is transmitted or not transmitted, power, bandwidth, spectrum, etc.

Conclusion: no action on these proposals


Conclusions
Conclusion
Clarification for the RAN#104 report: RAN3 is the responsible WG for RAN architecture discussion on Ambient IoT.

Conclusion
RAN1 to define “successfully received” for the purpose of evaluations of the latency for a single A-IoT device. It is in scope of the study to define inventory completion time for multiple devices.

Conclusion
Companies are encouraged to also contribute to RAN4 on co-existence for deployment scenario options 2-1 and 2-2.

[bookmark: _GoBack]Note: there was involved discussion regarding device energy harvesting in Section 3.4, although no conclusions were reached.
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