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At RAN2 #125bis, RAN2 had the first meeting on R19 study work on Ambient IoT solutions in NR [1]. Regarding control plane and user plane aspects of the protocol stack, RAN2 has decided to study the functionalities required for ambient IoT first and later discuss the protocol stack.

In this contribution, we will discuss our views on functionality aspects for Ambient IoT from the control plane and user plane respectively.

Control plane related functionalities 
Resource configuration
RAN2 had the following agreement at RAN2 #125bis [3]:

	Agreement (RAN2 #125bis)
RRC connection management is not supported.  FFS how the resource configuration is provided to the device (if needed based on RAN1 progress)



Resource configuration in our view very much depends on the work in RAN1. At RAN1 #116 and #116bis, multiple agreements were made related to resource configuration, and we will list them below to discuss about the RAN2 impact.

Agreement (RAN1 #116bis)
Study time-domain multiple access of D2R transmissions. Further details, including pros/cons, are FFS.

Agreement (RAN1 #116bis)
Study frequency-domain multiple access of D2R transmissions, at least by utilizing a small frequency-shift in baseband. Further details, including pros/cons, are FFS.

Agreement (RAN1 #116bis)
Whether code-domain multiple access is feasible and necessary for D2R transmissions for all devices is FFS.

RAN1 has agreed to study time-domain and frequency-domain multiple access for D2R transmissions, and has not decided yet whether code-domain will be studied. RAN2 may take this into consideration in the discussion related to resource configuration for multiple access of D2R transmissions.

Proposal 1: RAN1 has agreed to study time-domain and frequency-domain multiple access of D2R transmissions, and code-domain multiple access is FFS. RAN2 is kindly suggested to take this into consideration in the study related to resource configuration for multiple access.

RAN1 has the following agreements on data transmission of R2D and D2R links. However, the contents of the control information and how control information is transmitted have not been discussed yet.

	Agreement (RAN1 #116)
For ambient IoT devices, at least for R2D data transmission, a physical channel (PRDCH) is studied,
· System information (if defined) is transmitted on the PRDCH
· FFS Whether/how control information is transmitted on the PRDCH
· Note: the naming of PRDCH is used for the sake of the study



	Agreement (RAN1 #116)
For ambient IoT devices, at least for D2R data transmission, a physical channel (PDRCH) is studied along with the following,
· Response transmitted from device to reader during contention-based access procedure is transmitted on the PDRCH
· FFS: Details of response
· FFS Whether/how/what D2R control information (if defined) is transmitted on the PDRCH
· Note: the naming of PDRCH is used for the sake of the study 



Resource configuration related to control information transmission and reception in RAN2 is pending on the progress in RAN1.

Proposal 2: RAN1 has not discussed contents of control information and how control information is transmitted in R2D and D2R links. Resource configuration related to control information transmission and reception in RAN2 pends on the progress in RAN1.

RAN1 also had the following agreements related to reference signals design.

	Agreement (RAN1 #116bis)
Reference signals including at least DMRS, PTRS, CSI-RS/TRS, are not further studied for R2D.

Agreement (RAN1 #116bis)
Reference signals including DMRS, PTRS, SRS, are not further studied for D2R
· Note: This doesn’t preclude the possibility to study preamble, midamble, postamble for different purposes, e.g. channel/interference estimation and/or proximity determination



Thereof, resource configuration related to the legacy NR reference signals are not needed to consider in RAN2 discussion.

Proposal 3: RAN1 has agreed not to study legacy NR reference signals DMRS, PTRS, CSI-RS/TRS in the R2D link, and DMRS, PTRS, SRS in the D2R link. RAN2 is kindly suggested to take this into consideration in the study related to resource configuration.

RRM
RAN2 had the following agreement at RAN2 #125bis [3]:

	Agreement (RAN2 #125bis)
RRM L3 measurement reporting is not supported by Ambient IoT devices.



RAN1 had the agreement on proximity determination not based on device side measurement.

	Agreement (RAN1 #116bis)
Proximity determination based on device side measurements is not considered.



On the other side, the R19 Ambient IoT RAN SID [1] has the following objective in the scope related to proximity determination.

	2. Study necessary and feasible solutions for Ambient IoT as prescribed in the General Scope, including decisions on which functions, procedures, etc. are needed and not needed, and ensuring at least the required functionalities in Section 6.2 of TR 38.848. 
Study of positioning in Rel-19 is RAN3-led, limited to functionalities which would have no, or minimal, specification impact (note: this does not imply any decision relating to WI creation).
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).



RAN1 has ruled out the proximity determination solution based on device side measurement, and only Reader side based proximity determination solution might be feasible, including BS Reader in topology 1 and UE Reader in topology 2. RAN2 may take this into consideration in the study of proximity determination method.

Proposal 4: RAN1 has ruled out the device side measurement based proximity determination solution for Ambient IoT, and Reader (both BS Reader in topology 1 and UE Reader in topology 2) side measurement based proximity determination might be feasible. RAN2 is kindly suggested to take this into consideration in the study.
User plane related functionalities
Higher-layer repetitions
RAN1 has agreed to study to use repetition in the physical layer for D2R transmission, while leaving higher-layer repetitions to RAN2 to discuss.

	Agreement (RAN1 #116bis)
Study D2R transmission in the physical layer using repetition
· Note: Discussions regarding higher-layer repetitions are up to RAN2.



On the other side, RAN2 has agreed PDCP layer and RLC layer are not needed, which are the tools for packet duplication in NR. RAN2 may first need to discuss whether higher-layer repetitions are needed for D2R transmission, and then further study the solution if the higher-layer repetition is needed.

Proposal 5: RAN2 is kindly suggested to study first whether higher-layer repetition is needed for D2R transmissions, and then further study the solution if it is needed.

Visibility required by the reader for service request from the core network
RAN2 has agreed to study the support of “inventory” and “command” use cases. BS Reader in topology 1 and UE Reader in topology 2 are expected to receive the service request from the Ambient IoT Network Function in the core network, and these service requests contain the messages related to the specific use case to operate, i.e. “inventory” and “command”. There might be different levels of visibility of these messages to the Reader for the AS layer operations and interactions with the upper layer, which will be specified in SA2.

In addition, there may be security impact for different levels of visibility, and SA3 may need to be involved in the discussion.

Proposal 6: On visibility required by the reader for service request from the core network, RAN2 may need to involve SA2 and SA3 in the study.

Conclusion
In this contribution, we have discussed our views on functionality aspects for Ambient IoT from the control plane and user plane respectively.  
A summary of the proposals can be found below:
Proposal 1: RAN1 has agreed to study time-domain and frequency-domain multiple access of D2R transmissions, and code-domain multiple access is FFS. RAN2 is kindly suggested to take this into consideration in the study related to resource configuration for multiple access.

Proposal 2: RAN1 has not discussed contents of control information and how control information is transmitted in R2D and D2R links. Resource configuration related to control information transmission and reception in RAN2 pends on the progress in RAN1.

Proposal 3: RAN1 has agreed not to study legacy NR reference signals DMRS, PTRS, CSI-RS/TRS in the R2D link, and DMRS, PTRS, SRS in the D2R link. RAN2 is kindly suggested to take this into consideration in the study related to resource configuration.

Proposal 4: RAN1 has ruled out the device side measurement based proximity determination solution for Ambient IoT, and Reader (both BS Reader in topology 1 and UE Reader in topology 2) side measurement based proximity determination might be feasible. RAN2 is kindly suggested to take this into consideration in the study.

Proposal 5: RAN2 is kindly suggested to study first whether higher-layer repetition is needed for D2R transmissions, and then further study the solution if it is needed.

Proposal 6: On visibility required by the reader for service request from the core network, RAN2 may need to involve SA2 and SA3 in the study.
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