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Introduction
In R19, Ambient IoT is studied, and one of the objectives is to discuss RAN architecture provided as follows,
Identify RAN architecture aspects, including whether support for split architecture is necessary.
In this contribution, we primarily discuss this issue.
Discussion
[bookmark: OLE_LINK5]The topic on Ambient IoT has been studied since R18 in RAN, and TR 38.848 has captured all the discussions and conclusion for R18 Ambient IoT SI. In R19, Ambient IoT is further studied in RAN WGs, and in general, two topologies are under further investigation, i.e. Topology 1&2 as follows,
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Topology 1                                       Topology 2
For Topology 1, the BS is able to directly communicate with Ambient IoT device, namely the functionalities to act as a Reader is deployed on the BS. While for Topology 2, the BS has to communicate with Ambient IoT device via an intermediate node, and the intermediate node is an intermediate UE; in such topology, the functionalities to act as a Reader is achieved by the intermediate UE.
By considering the above two topologies, the open issue for RAN3 to consider is whether to support the split architecture of BS for Ambient IoT.
Firstly in Topology 1, if the split architecture is supported, since the Reader is used to communicate with Ambient IoT device over the radio interface, it is natural to deploy the functions to act as a Reader on the gNB-DU. Bearing this in mind, one of the possible scenarios for split architecture is that one gNB-CU connects to multiple gNB-DUs, each of which is deployed with the functions of Reader. In addition, it is also possible to deploy one Reader for each cell, or for each TRP under each cell.
As a comparison, if no split architecture is introduced, for one BS, it is also possible to deploy one Reader for each cell, or for each TRP under each cell, so that multiple Readers can also be deployed in case of non-split architecture.
Observation 1: In Topology 1, if the split architecture is supported, the Reader can be deployed per gNB-DU, per cell, or per TRP.
Observation 2: In Topology 1, if only non-split architecture is supported, the Reader can be deployed per cell, or per TRP.
As can be observed above, if the split architecture is supported, a potential wider area can be covered for Ambient IoT related operations. Note that as indicated in the SID in RP-240826,
· Coverage design target: Maximum distance of 10-50 m with device indoors as per TR 38.848: “…a range that WGs can sub-select within”.
We can observe that R19 Ambient IoT SI focuses on scenarios with Ambient IoT device indoors.
Observation 3: The R19 SI focus on scenarios with Ambient IoT device indoors.
If each cell or each Reader can provide a maximum distance of 10-50m of coverage for indoor Ambient IoT devices, assuming a gNB-DU (in split architecture) or a gNB (in non-split architecture) supports up to 512 cells (as provided by gNB-DU Served Cell IE in F1AP), in Topology 1, one gNB-DU or one gNB can roughly provide an service area of 51,200-1,280,000 square meters, which we believe is enough for most of the use cases.
As a result, there’s no clear motivation to support split architecture for Ambient IoT for indoor Ambient IoT devices.
Observation 4: In Topology 1, a non-split gNB is able to provide the coverage area for most of the Ambient IoT use cases. Further justification is needed to support split architecture for Ambient IoT.
In summary, we prefer not to support split architecture for indoor Ambient IoT devices.
Proposal 1: No need to support split architecture for indoor Ambient IoT devices.
Proposal 2: In Topology 1, the Reader can be deployed per cell or per TRP in case of non-split architecture.
Proposal 3: Agree the TP to TR 38.769 in the Annex.
Conclusion
In this paper, we provide primary discussion on RAN architecture for Ambient IoT. The following proposals are provided,
Observation 1: In Topology 1, if the split architecture is supported, the Reader can be deployed per gNB-DU, per cell, or per TRP.
Observation 2: In Topology 1, if only non-split architecture is supported, the Reader can be deployed per cell, or per TRP.
Observation 3: The R19 SI focus on scenarios with Ambient IoT device indoors.
Observation 4: In Topology 1, a non-split gNB is able to provide the coverage area for most of the Ambient IoT use cases. Further justification is needed if we would like to support split architecture for Ambient IoT.
Proposal 1: No need to support split architecture for indoor Ambient IoT devices.
Proposal 2: In Topology 1, the Reader can be deployed per cell or per TRP in case of non-split architecture.
Proposal 3: Agree the TP to TR 38.769 in the Annex.
Annex: TP to TR 38.769

[bookmark: _Toc160111597]6	Solutions for ambient IoT
[bookmark: _Toc160111598]6.1	Physical layer

[bookmark: _Toc160111599]6.2	Protocol stack and signalling procedures
Editor’s note: Corresponds to the RAN2 objective in the SID.
[bookmark: _Toc160111600]6.3	Impacts on CN-RAN interface
Editor’s note: Corresponds to the first RAN3 objective in the SID.
[bookmark: _Toc160111601]6.4	RAN architecture aspects
Editor’s note: Corresponds to the second RAN3 objective in the SID.
This section focuses on RAN architecture aspects for Topology 1&2.
Take Topology 1 as an example, if the split architecture is supported, since the Reader is used to communicate with Ambient IoT device over the radio interface, it is natural to deploy the functions to act as a Reader on the gNB-DU. Bearing this in mind, one of the possible scenarios for split architecture is that one gNB-CU connects to multiple gNB-DUs, each of which is deployed with the functions of Reader. In addition, it is also possible to deploy one Reader for each cell, or for each TRP under each cell.
As a comparison, if no split architecture is introduced, for one BS, it is also possible to deploy one Reader for each cell, or for each TRP under each cell, so that multiple Readers can also be deployed in case of non-split architecture.
As can be observed above, if the split architecture is supported, a potential wider area can be covered for Ambient IoT related operations.
Note that R19 Ambient IoT SI focuses on scenarios with Ambient IoT device indoors, with the coverage design target of a maximum distance of 10-50m.
If each cell or each Reader can provide a maximum distance of 10-50m of coverage for indoor Ambient IoT devices, assuming a gNB-DU (in split architecture) or a gNB (in non-split architecture) supports up to 512 cells (as provided by gNB-DU Served Cell IE in F1AP), one gNB-DU or one gNB is able to provide the abundant coverage area for most of the use cases for both Topology 1&2.
As a result, there’s no clear motivation to support split architecture for Ambient IoT for indoor Ambient IoT devices.
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