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Introduction
In RAN #102 meeting, a new SID on solutions for Ambient IoT (Internet of Things) in NR has been approved [1]. The new IoT technology shall provide complexity and power consumption orders of magnitude lower than the existing 3GPP LPWA technologies. For new IoT technology, RAN2 related design target are as following.
	E. [bookmark: OLE_LINK56][bookmark: OLE_LINK57]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.


The following RAN2-led objectives have been identified within the General Scope described in the SID:
	· RAN2-led:
· Study and decide which functions are needed for an Ambient IoT compact protocol stack and lightweight signalling procedure to enable DO-DTT and DT data transmission, and study those functions.
For example:
· Paging
· Random access
· Data transmission, including necessary radio resource control aspects, respecting the limitation in the General Scope 
· Interactions with upper layers
For functionalities not listed above, they are studied only if found essential.


[bookmark: OLE_LINK24]In this contribution, the general aspects of the high layer design for A-IoT are discussed, including overall procedure, baseline assumptions on security, and use cases.
Discussion on general aspects of A-IoT high layer
[bookmark: OLE_LINK7]2.1 Traffic types and use cases assumptions
	SID:
F. 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.


In RAN SI report TR 38.848, three traffic types are studied, which includes Device-terminated (DT), Device-originated – device-terminated triggered (DO-DTT) and Device-originated – autonomous (DO-A). In the R19 Ambient IoT SID, we can see that, only two traffic types DO-DTT and DT are used as design target. For DO-A traffic type, R19 only identify which part(s) of the harmonized air interface design are not sufficient for DO-A use case after RAN #104.
[bookmark: OLE_LINK19]Observation 1: The traffic types of R19 A-IoT only focus on DT and DO-DTT.
[bookmark: OLE_LINK23]Observation 2: For DOA use case, the identification work related the potential gap with the harmonized air interface design is left to RAN1 and RAN2 after RAN#104.
For the use cases of R19 A-IoT, the SID is very clear and only focus on rUC1 (indoor inventory) and rUC4 (indoor command).
Based on SA2’s study [2] and our understanding, we think the above two use cases can be used alone or in combination. Specifically, there are three possibilities. Of course, it ultimately depends on the SA discussion. We can use it as baseline assumption for further study. Three possible use cases and combination, including:
· Inventory + command
· Inventory only
· Command only
For inventory plus command case, after inventory the device, there possibly be following command data for specific device. And for inventory only case, only a group or all devices need to response device ID(s) to inventory device(s). For command only service, there may be directly read or write command for a specific device without inventory service.
[bookmark: OLE_LINK21]Proposal 1: For above two use cases, there are three possible combinations:
· Inventory + command
· Inventory only
· Command only
2.1 Stage 2/General aspects
Considering A-IoT’s traffic types and use cases, there are three baseline procedure: paging, random access and subsequent data transmission. The figure 1 shows a basic procedure of stage 2. 


Figure 1 overall procedure of A-IoT
The overall procedure may be triggered by inventory or command request. The paging procedure is used to indicate which device(s) need to response. The random access procedure is used to identify a group of/all A-IoT devices or a certain device and negotiate a valid random value (such as RN16) between reader and device to identify the device in AS layer. Subsequent data transmission is used to execute subsequent command service, such as read, write, and enable/disable device operations.
[bookmark: OLE_LINK27]Proposal 2: The overall procedure of figure 1 can be used as baseline for further study to support the following functionality, including paging, random-access and subsequent data transmission.
Combining the above three possible use cases, there may be different procedure for different use cases. 
For inventory plus command use case, the paging, random access and data transmission are necessary. The paging and random access procedure are required by the inventory service. The data transmission can be used for command service to transmit command signalling, i.e., read, write command.
For inventory only use case, only paging and random access procedure are necessary. There is no need for subsequent data transmission. So subsequent data transmission procedure are not necessary.
[bookmark: _GoBack]For command only use case, DL command signalling can be transmitted by paging message in step 0 or DL data transmission in step 5. If command signalling is transmitted in step 0, the random access procedure is not necessary if reader and device has valid RN16. Otherwise, the reader will re-initiate the random access to identify the device and validity the ID first, and then command messages can be transmitted. But whether CN needs to perform the ID validation first before command service is depends on SA2 and SA3. In RAN2 perceptive, for command only use case, we can assume that all three procedure are necessary.
[bookmark: OLE_LINK28][bookmark: OLE_LINK29]Proposal 3: Considering the three possible use cases, the following RAN2 spec impacts are shown as follows:
· For inventory plus command use case, the paging, random access and data transmission procedure are necessary.
· [bookmark: OLE_LINK25]For inventory only use case, paging-like procedure and random-access like procedure are needed.
· [bookmark: OLE_LINK26]For command only use case, RAN2 can assume that all three procedure are necessary.
[bookmark: OLE_LINK18]A-IoT data transmission security needs to be guaranteed, especially for device ID transmission. At present, it seems that there are two security mechanisms, one is NAS security and the other is AS layer security. But what security mechanism adopted depends on the SA3. Therefore, RAN2 can wait for the progress of SA3 to ensure the security of data transmission.
[bookmark: OLE_LINK22]Proposal 4: For security issue, RAN2 can wait for SA3 progress.
[bookmark: _Ref528871418][bookmark: OLE_LINK102]Conclusions
In this contribution, we discuss the general aspects of the high layer design for A-IoT. And the proposals are given as follows:
Observation 1: The traffic types of R19 A-IoT only focus on DT and DO-DTT.
Observation 2: For DOA use case, the identification work related the potential gap with the harmonized air interface design is left to RAN1 and RAN2 after RAN#104.
Proposal 1: For above two use cases, there are three possible combinations:
· Inventory + command
· Inventory only
· Command only
Proposal 2: The overall procedure of figure 1 can be used as baseline for further study to support the following functionality, including paging, random-access and subsequent data transmission.
Proposal 3: Considering the three possible use cases, the following RAN2 spec impacts are shown as follows:
· For inventory plus command use case, the paging, random access and data transmission procedure are necessary.
· For inventory only use case, paging-like procedure and random-access like procedure are needed.
· For command only use case, RAN2 can assume that all three procedure are necessary.
Proposal 4: For security issue, RAN2 can wait for SA3 progress.
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