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1 Introduction
Ambient IoT study item was approved in [1]. In the last RAN2 meeting, general aspects for ambient IoT (A-IoT) were discussed and following agreements were reached:

	Agreements

1 Unless explicitly stated all agreements apply to all device types and for both topologies.  

2 From RAN2 perspective, the aim is that the design on the interface between reader and A-IoT device is common for topology 1 and topology 2.  

3 RAN2 will support two use cases, “inventory” and “command”.  The definition, detailed wording is FFS 

4 Baseline procedure:

Step A: Based on the service request, the reader sends the Initial Trigger Message indicating device(s) that need to respond; Details FFS

Step B: Triggered device(s) performs the random access-like procedure, if needed; Details FFS

Step C: The device may perform the data communication with the reader as needed: Details FFS

5 We will study the support of both “inventory” and “command” in the same procedure.  

6 FFS if Initial Trigger Message can also include “command”.  

7 RAN2 will continue the study of ambient IoT assuming no support of AS security until SA3 provides further input.   


In this contribution, general aspects and overall procedure/message flow for three different cases: inventory only, command only, inventory and command are discussed.
2 Discussion
2.1 Stage 2 overall procedure
Two use cases were agreed to be supported by RAN2: “inventory” and “command”. And RAN2 also agreed to study the support of both “inventory” and “command” in the same procedure, so totally three overall procedures are discussed for following three cases:
1. Inventory only

2. Command only

3. Inventory and command

Overall procedure for inventory only case
For inventory only case, only device ID needs to be acquired by the CN. No DL command is sent from CN, thus only device ID is transmitted between device and CN. The overall procedure for inventory only case is depicted in the following figure:
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Figure 1 Overall procedure for inventory only case
According to the agreed Step A/B/C baseline procedure in the last RAN2#125 bis meeting, only step A and step B baseline procedure are needed for inventory only case:
· Step A: Based on the received service request, the reader sends initial trigger message to A-IoT devices.
· Service request is received from CN or from higher layer of the reader.
· Device id filter or group id is included for matching target A-IoT devices.
· CN indicates to the reader this is inventory only case.

· Step B: Target devices respond device ID using the reader triggered random access procedure.
· The reader sends received device ID(s) from one or multiple A-IoT devices to the CN.

· The inventory end indication is sent from CN to the reader, and optionally to the devices. 
· Step C: not needed since there is no DL command and corresponding response.
Proposal 1: Procedure for inventory only case, includes Step A and Step B baseline procedure but without Step C baseline procedure, as depicted in the Figure 1.
Overall procedure for command only case

For command only case, we assume CN has already performed inventory and has knowledge of device id under specific reader. DL command is sent to one or multiple devices directly and device responds to the command.
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Figure 2 Overall procedure for command only case
· Step A: Based on the received service request, the reader sends initial trigger message to A-IoT devices.

· DL command is included in the service request and initial trigger message.
· DL command can be used for one or multiple A-IoT devices, so different device id can be included: one or multiple specific device ID(s), group id etc.

· CN indicates to the reader this is command only case. And whether/how many specific device ID is included.
· Step B/C: Target devices respond device ID and command response message to the reader.
· Target devices can respond using the reader triggered random access procedure, or

· Either contention-based or contention-free random access is possible. For example, if one or more specific device ID(s) is included in the initial trigger message, contention-free random access can be used. Otherwise, if group id is included in the initial trigger message, contention-based random access can be used.

· Target devices can respond using the allocated resource by the reader in initial trigger message.
· If DL command is for one or more specific devices, the reader can collect response by scheduling one or more D2R resources.
· In this case, Step B, i.e., random access is skipped and not used.

· The reader sends received device ID(s), as well as command response message to the CN.
Proposal 2: Procedure for command only case, include Step A, Step B and Step C baseline procedure as depicted in the Figure 2 for one or multiple devices. RAN2 to discuss the possibility to skip A-IoT random access procedure for the command only case.
Overall procedure for inventory and command case

For inventory and command case, CN determines whether to send DL command or not after receiving the device ID from the reader. 
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Figure 3 Overall procedure for inventory and command case
· Step A: Based on the received service request, the reader sends initial trigger message to A-IoT devices.

· Device id filter or group id is included for matching target A-IoT devices.

· CN indicates to the reader this is inventory and command case.

· Step B: Target devices respond device ID using the reader triggered random access procedure.
· The reader sends received device ID to the CN.
· Step C: After CN receives the device ID, CN determines to send DL command as needed. The device will respond to the command. 
· If CN determines not to send DL command, CN will send indication to the reader and the reader will send ACK to the device.
Proposal 3: Procedure for inventory and command case, includes Step A, Step B and Step C baseline procedure as depicted in Figure 3.
For all kinds of overall procedures above, no matter for which case, we assume CN always feedback to the reader after receiving and validating the device ID from the reader. For example
· For inventory only case, CN feedbacks ACK to receive specific device ID, or send end indication to receive multiple specific device IDs.
· For command only case, CN feedbacks ACK to receive specific device ID and command response message.
· For inventory and command case, CN feedbacks DL command as needed, or sends ACK to the reader if no DL command is needed.

Proposal 4: RAN2 assume CN always feedbacks (e.g. ACK/NACK, DL command or end indication) to the reader upon receiving and validating the device id(s) received from the reader. FFS RAN2 impact on the procedure.
2.2 Traffic types

The traffic types DO-DTT and DT are two parts of the Ambient IoT study. However, with regards to “DO-A (Device-originated – Autonomous)” there is the highlighted bullet point on the assessment of the harmonized air interface design for DO-A from RAN#104 in the SID [1]. On the other hand, in the SA2 TR 23.700-13 [2] there is the NOTE 2 saying that the final decision for including DO-A in the study depends on RAN decision. There seems a misalignment between the RAN and the SA2 study on DO-A. We suggest to resolve this misalignment.

Proposal 5: Confirm that only DO-DTT and DT traffic types are parts of the Ambient IoT study. DO-A is not part of the RAN study and will be considered only in the assessment phase of the harmonized air interface design. Inform SA2 accordingly.
SID [1]:

	E. Traffic types DO-DTT, DT, with focus on rUC1 (indoor inventory) and rUC4 (indoor command). 
· 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.


TR 23.700-13 [2]:

	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 DO-DTT additionally includes traffic from AIoT Devices, which is triggered by RAN/UE as reader, without CN sending traffic towards the AIoT Devices.
NOTE 2:
The final decision for including DO-A (Device-originated - autonomous) in the study depends on RAN decision.


2.3 Proximity determination

Referring to the SID [1], the feasibility and required functionalities for proximity determination will be studied. Initial discussion on this topic took place at last RAN1#116 meeting but without any agreements. Then in RAN1#116bis meeting, agreement was made that “Proximity determination based on device side measurements is not considered”. On the other hand, as result of discussion at RP#103 plenary meeting it has been clarified that proximity determination refers to the determination of whether BS or intermediate UE and ambient IoT device are near each other or not.

We think that proximity determination may have some RAN2 impacts depending on how proximity may be determined (e.g. based on a signal or message sent by BS/intermediate UE and/or A-IoT device, which protocol layer initiates the proximity determination). Therefore, it should be clarified whether RAN2 start to study on the feasibility and required functionalities for proximity determination in parallel to RAN1 or wait for RAN1 further progress on this topic.

Proposal 6: Clarify whether RAN2 start to study on the feasibility and required functionalities for proximity determination in parallel to RAN1 or wait for RAN1 further progress on this topic.
2.4 Provisioning of unique cell identifier to AIoT device
In cellular radio systems the network coverage is provided by a number of cells and each cell is identified by a unique identifier that is explicitly broadcast in the cell. This concept allows amongst other to allocate radio resources and to support mobility of the UEs on cell level. However, in the Ambient IoT study the mobility of the A-IoT devices is not considered. Furthermore, to our understanding the use cases considered in the study do not require the explicit provisioning of a unique cell identifier to the A-IoT devices. Therefore, we suggest not to consider the explicit provisioning of a unique cell identifier to the A-IoT devices in the study. This does not mean that a cell concept cannot be applied for Ambient IoT. But at least it can be transparent to the A-IoT devices. For the UL/DL data transmission between BS/intermediate UE and A-IoT devices we think the identities of the involved BS/intermediate UE and A-IoT devices should be sufficient.

Proposal 7: Consider not to support the explicit provisioning of a unique cell identifier to A-IoT device.
3 Conclusion

In this contribution we have discussed general aspects and overall procedure for three different cases: inventory, command only, inventory and command and made the following proposals:
Proposal 1: Procedure for inventory only case, includes Step A and Step B baseline procedure but without Step C baseline procedure, as depicted in the Figure 1.

Proposal 2: Procedure for command only case, include Step A, Step B and Step C baseline procedure as depicted in the Figure 2 for one or multiple devices. RAN2 to discuss the possibility to skip A-IoT random access procedure for the command only case.
Proposal 3: Procedure for inventory and command case, includes Step A, Step B and Step C baseline procedure as depicted in the Figure 3.
Proposal 4: RAN2 assume CN always feedback (e.g. ACK/NACK, DL command or end indication) to the reader upon receiving and validating the device id(s) received from the reader. FFS RAN2 impact on the procedure.
Proposal 5: Confirm that only DO-DTT and DT traffic types are part of the Ambient IoT study. DO-A is not part of the RAN study and will be considered only in the assessment phase of the harmonized air interface design. Inform SA2 accordingly.
Proposal 6: Clarify whether RAN2 to start study on the feasibility and required functionalities for proximity determination in parallel to RAN1 or wait for RAN1 further progress on this topic.
Proposal 7: Consider not to support the explicit provisioning of a unique cell identifier to AIoT device.
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