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1 Introduction
In the SID of the AIoT, the following items are included for the RAN2 discussion:
	· 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.


In this contribution, our initial views on RA procedure for the AIoT are addressed. 

2 Discussion
In AIoT, the communication between the reader (reader or intermediate node) and the AIoT device is initiated by the triggering from the CN. After receiving such triggering the reader should be able to locate the AIoT devices which are requested by the CN. In NR, such function is realized by the RACH procedure, which may contain 4-steps to resolve the potential collision if multiple UEs trigger this RACH procedure at the same time. Even though AIoT has big difference from the NR, the similar procedure may be needed to allow the reader to identify the AIoT device. For AIoT, similar problem happens since multiple AIoT devices can start the access by the same triggering message from the reader. So, the RACH-like procedure can be one option to resolve the collision of AIoT device(s), andwe can call it as the AIoT RACH procedure. Fig. 1 gives an example procedure:

· Step 1: the AIoT device(s) sends the access message (preamble-like message) to the gNB. This step initiates the random access procedure of the AIoT device. 
· Step 2: The gNB identifies the AIoT device if it can successfully receive the message in Step 1. After that, the gNB sends the ACK message to the identified AIoT device(s). If the reader needs more information from AIoT device, it can include the resource related information AIoT device’s transmission 
· Step 3: If the reader needs the additional information from the AIoT device, as indicated by the reader in Step 2, the AIoT device can send the requested additional information to the reader
· Step 4: after receiving the additional information, the reader can send ACK message to confirm the reception.
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Fig. 1 
Proposal 1: RAN2 is kindly asked to agree the following baseline AIoT RACH procedure:
· Step 1: the AIoT device(s) sends the access message (preamble-like message) to the reader.  

· Step 2: The reader sends the ACK message to the AIoT device identified in step 1.  The reader may request additional information from the AIoT device

· Step 3: the AIoT device can send the additional information which is requested by the reader 

· Step 4: after receiving the additional information, the reader can send ACK message to confirm the reception.
Step 1: Preamble-like transmission

 As the first step, the preamble-like message is sent from the AIoT device to the reader. The  information of the resource allocated form preamble-like message can be contained in the triggering message in step 0. For example, as the RFID specification, the triggering message can contain a value Q, which determines the resource pool for the access (e.g., 2^Q time domain occasions). After that, the AIoT device can select the resource for preamble-like message transmission.
· Resource selection: The UE can select one occasion from the resource indicated in step 0. Two options can be considered:
· Option 1 (Resource selection without network interaction): after deriving the allocated resource pool, each AIoT device can select one of the allocated resource (occasion) randomly.  How to select it depends on the AIoT device implementation. After the selection, the AIoT device can counting the occasions by itself until its selected occasion arrives. Since AIoT is asynchronized system, each AIoT device may have different counting even the same number of occasions are counted. Thus, this option may result in the AIoT devices select different occasions may transmit the preamble-like message with overlapped period. 
· Option 2 (Resource selection with network interaction): this option is similar to the RFID specification. After each AIoT devices select one of the allocated resource, it will count the occasions based on the message from the reader, i.e., whenever receiving one message from reader, the AIoT device counts down one occasion. Thus, all AIoT device have the same timing w.r.t. the occasion counting down. However, this method may result in more signaling from the reader side. 
Proposal 2: RAN2 is kindly asked to discuss the resource selection for the preamble-like message by considering the following two options: 1) Resource selection without network interaction, and 2) Resource selection with the network interaction 

· Format of preamble-like message: Considering the low complexity of the AIoT device, the NR preamble may not be applicable for the AIoT device. However, to help the reader identify the AIoT device, such preamble-like message should contain some necessary information. One possible choice is the identity of the AIoT device. However, the design of such identity is unclear:
· The format (including the length) of this ID?

· Whether this ID is used only over air interface or it can be used for the CN?

· Whether this ID is a permanent ID or temporary ID?

· How this ID is derived?

· What is the uniqueness of such ID? E.g., unique within one reader or one cell or globally. 

Meanwhile, except the ID of AIoT device, RAN2 can also discuss whether additional information is needed or not. 
Proposal 3: RAN2 is kindly asked to discuss the information contained in the preamble-like message, e.g., identity of AIoT device.

Step 2: ACK to the Preamble-like transmission

After receiving preamble-like message, the reader can identify the accessing AIoT device if there is no collision. As a result, the reader can ACK the reception of preamble-like message. The question is that how such ACK is performed. Similar to NR RACH, one baseline design can be that the reader uses the ACK message to confirm the reception of preamble-like message from one AIoT device. On the other hand, another possible design can be that the reader uses the ACK message to confirm the reception of preamble-like message of multiple AIoT device(s). This method can improve the efficiency. However, it also increases the complexity of the ACK message. Thus, RAN2 can discuss whether to support the ACK message for multiple AIoT device(s).  
Proposal 4: RAN2 is kindly asked to consider the ACK message for one AIoT device as the baseline, and discuss whether to support the ACK message for multiple AIoT device(s). 
Meanwhile, if reader needs additional information from the AIoT device, this ACK can also contain the resource information (e.g., time/frequency domain resource) used for the following-up information transmission. 

Proposal 5: RAN2 is kindly asked to discuss whether the resource allocation information (e.g., time/frequency domain resource) is included in the step-2 ACK for following-up information transmission. 

If the preamble-like message transmission is failed, the AIoT device may not be able to receive ACK from reader. Thus, the UE should be able to determine whether there is failure for step 1 or not. One possible way is that the AIoT device can assume that the ACK message will be received within certain period after sending preamble-like message. How to count such period can be either based on the AIoT device’s own counting or based on the counting via the message from the reader (e.g., whenever receiving one ACK message from reader, the AIoT device can count it down)
Proposal 6: RAN2 is kindly asked to discuss the detection of the failure transmission of preamble-like message. 
Step 3&4: AIoT device provides additional information to the network
If the reader needs additional information from AIoT device, e.g., device type, capability, it can indicate the resource for step 3 in step 2. Then, the AIoT device includes the additional information in Step 3, and then the reader sends the ACK to the AIoT device. 
Proposal 7: RAN2 is kindly asked to discuss the content of the additional information required by the reader, if needed. 
Conclusion
In this contribution, we address the initial views on the RA procedure for AIoT, and have the following proposals:
Proposal 1: RAN2 is kindly asked to agree the following baseline AIoT RACH procedure:

· Step 1: the AIoT device(s) sends the access message (preamble-like message) to the reader.  

· Step 2: The reader sends the ACK message to the AIoT device identified in step 1.  The reader may request additional information from the AIoT device

· Step 3: the AIoT device can send the additional information which is requested by the reader 

· Step 4: after receiving the additional information, the reader can send ACK message to confirm the reception.
Proposal 2: RAN2 is kindly asked to discuss the resource selection for the preamble-like message by considering the following two options: 1) Resource selection without network interaction, and 2) Resource selection with the network interaction 
Proposal 3: RAN2 is kindly asked to discuss the information contained in the preamble-like message, e.g., identity of AIoT device.

Proposal 4: RAN2 is kindly asked to consider the ACK message for one AIoT device as the baseline, and discuss whether to support the ACK message for multiple AIoT device(s). 

Proposal 5: RAN2 is kindly asked to discuss whether the resource allocation information (e.g., time/frequency domain resource) is included in the step-2 ACK for following-up information transmission.
Proposal 6: RAN2 is kindly asked to discuss the detection of the failure transmission of preamble-like message. 

Proposal 7: RAN2 is kindly asked to discuss the content of the additional information required by the reader, if needed. 
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