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1 Introduction
In this contribution, we discuss high-level procedure flow for three different cases: inventory, command only, inventory and command.
2 Discussion 
In the last meeting, following agreements were made on stage 2 procedure flow.
	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.   


2.1 Procedure flow for inventory
For the inventory use case, the task is to get device’s UL data based on network’s request. As it is network-triggered, some DL signalling has to be initiated by the network first before devices can send UL data. The DL signalling may have some device ID information if network would like to trigger certain devices. Similar as other existing systems, after receiving the DL trigger, random access procedure will be used for devices to get transmission opportunities and most likely this random access would be contention-based. Details of random access procedure can be further discussed. After UE transmits UL data and probably gets confirmation from network, the DO-DTT procedure ends. Note that this does not prevent any possible enhancements of performing earlier UL data transmission during random access procedure (like UL-SDT in NR or MO-EDT in LTE). 
Regarding where to send the indication of reporting content (e.g. device status), there could be two alternatives.
· Alternative 1: the reporting indication is included in Step A.

With reporting content indication included in step A, after device performs random access, device can directly send UL data as requested by the reader.
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Figure 1
Procedure flow for inventory (alternative 1)
Step A: Based on the service request, the reader sends the Initial Trigger Message indicating device(s) that need to respond and indicating the content to be reported
Step B: Triggered device(s) performs the random access-like procedure, if needed.
Step C: The device sends the UL data as requested in step A.
· Alternative 2: the reporting indication is sent after random access

After random access, reader indicate which content needs to be reported and then device reports the UL data as requested. Note that gNB may also request UL data after indicating device availability to CN and getting CN’s indication of reporting content, in which case the initial trigger message from CN does not carry the indication of reporting content. Details can be up to RAN3 to discuss.

[image: image2.emf]Device gNB

CN

Initial trigger message

[including device ID, reporting content]

Random access

Initial trigger message

[including device ID]

UL data

UL data

UL data confirmation

Request UL data


Figure 2
Procedure flow for inventory (alternative 2)
Step A: Based on the service request, the reader sends the Initial Trigger Message indicating device(s) that need to respond

Step B: Triggered device(s) performs the random access-like procedure, if needed.
Step C: Reader sends the request for reporting UL data and the device sends the UL data as requested.
Proposal 1 RAN2 to capture the above procedure flow with two alternatives for inventory.
2.2 Procedure flow for command only
For the command only use case, depending on whether reader may or may not already identify the target device is within its reach, there could be two procedure flow.
· Case 1: device has already been identified.
In this case, reader can directly send the command to the device.
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. Figure 3
Procedure flow for command only (case 1)
Step A: the reader sends the Initial Trigger Message indicating the target device and DL command
· Case 2: device has not been identified.

In this case, reader may first trigger device to perform random access and after identifying the target device, read sends the DL command. Note that, gNB may also send DL command to the device after indicating device availability to CN and getting DL command from CN, in which case the initial trigger message from CN does not carry the DL command. Details can be up to RAN3 to discuss.

[image: image4.emf]Device gNB

CN

Initial trigger message

 with command data and device ID

DL data confirmation

Initial trigger message

 with device ID

DL data confirmation

Random access

DL command


. Figure 4
Procedure flow for command only (case 2)
Step A: the reader sends the Initial Trigger Message indicating the device that need to respond.
Step B: Triggered device(s) performs the random access-like procedure, if needed.
Step C: The reader sends the DL command to the responding device.
Proposal 2 RAN2 to capture the above procedure flow with two cases for command only.
2.3 Procedure flow for inventory and command
For the use case of inventory and command, the inventory part can be implemented in the same way as Figure 1 and Figure 2 and the command part can be simply a DL message to the device following the inventory. 
· Alternative 1: the reporting indication is included in Step A. 
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Figure 5
Procedure flow for inventory and command (alternative 1)
Step A: Based on the service request, the reader sends the Initial Trigger Message indicating device(s) that need to respond and indicating the content to be reported
Step B: Triggered device(s) performs the random access-like procedure, if needed.
Step C: The device sends the UL data as requested in step A.

Step D: The reader sends the DL command to the responding device.
· Alternative 2: the reporting indication is sent after random access
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Figure 6
Procedure flow for inventory and command (alternative 2)
Step A: Based on the service request, the reader sends the Initial Trigger Message indicating device(s) that need to respond

Step B: Triggered device(s) performs the random access-like procedure, if needed.
Step C: Reader sends the request for reporting UL data and the device sends the UL data as requested.
Step D: The reader sends the DL command to the responding device.
Proposal 3 RAN2 to capture the above procedure flow with two alternatives for inventory and command.
3 Conclusion
Based on the discussion in section 2 we have following proposals: 
Proposal 1 RAN2 to capture the above procedure flow with two alternatives for inventory.

Proposal 2 RAN2 to capture the above procedure flow with two cases for command only.

Proposal 3 RAN2 to capture the above procedure flow with two alternatives for inventory and command.
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