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1 Introduction
In the RAN2#125bis meeting, the following agreements were made for the RACH [1] for ambient IoT.
Agreement
1 RAN2 confirms slotted-ALOHA is the baseline for Ambient IoT random access 
2 We will study the support for access triggering for a single device, group of devices, or all devices.    RAN2 to discuss the contention-based and contention-free access procedures and detailed solutions. 
3 Random Access is triggered by the reader 
4 Reader provides the information that the device needs to respond to the random access trigger.  FFS what those parameters are
5 Study the solution and benefits of both 2-step like random access procedure and 4-step like random access procedure.  FFS the details on each procedure and how we call it.  
6 Handling of contention resolution failure and access failure at the device will be studied in RAN2, including failure detection and re-access.  FFS details
7 For the very first access message from the device to reader in random access an ID is included.  RAN2 to discuss whether a temporary identifier is included, or the permanent device ID is included (considering other WGs input as well).   
In this contribution, we discuss contention based and contention free access procedures for Ambient-IoT.
2 Discussion
In NR, when the UE triggers random access, it sends Msg1/MsgA to the gNB first to achieve UL synchronization. In response, the gNB provides a TA value to the UE in Msg2/MsgB. The coverage of A-IoT will be within 50 m as mentioned in the SID. Due to this limited coverage, a TA is not required for A-IoT device.
Proposal 1: A TA value is not necessary for A-IoT devices due to their short distance from the reader.
As mentioned in the general scope of the SID [2], the study should focus on the DO-DTT and DT traffic type for UC1 (indoor inventory) and DT traffic type for UC4 (indoor command). In all these cases, the RA procedure is always triggered by the reader. The reader may be the gNB (topology 1) or the intermediate node (topology 2). 
Regarding the knowledge of the identity of the A-IoT device at the reader, there are two possibilities. 
Case 1: Reader has no knowledge of the A-IoT device identity.
Case 2: Reader has knowledge of the A-IoT device identity.
In case 1, the RA procedure needs to be contention-based whereas in case 2, the RA procedure should be contention-free. The steps for random access will be different for the contention-based and contention-free cases. 
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Figure 1: Contention based procedure for A-IoT  
In the following, we describe a possible contention-based RA procedure for A-IoT.
Step 1:  Reader broadcasts an inventory command to a group of unidentified A-IoT devices.
Step 2:  An A-IoT device which receives the above query command responds with Msg1 to the reader. Msg1 contains a 16-bit random number generated by the A-IoT device.
Step 3: Upon successfully receiving Msg1, the reader sends an ACK with the same 16-bit number in a Msg2 to the A-IoT device. Msg2 also includes the resource configuration for the device to send a subsequent Msg3. If the A-IoT device does not receive the same 16-bit number it sent in Msg2, it will instead wait for the next query command from the reader.
Step 4: The A-IoT device sends its identity in Msg3. The purpose of this identity is for contention resolution.
Step 5: Finally, if the A-IoT device receives the correct identity in an ACK in a Msg4 from the reader, the contention resolution is successful and subsequent communication between the device and the reader will take place. If the A-IoT device does not receive the correct identity in ACK Msg4 from the reader, then the contention resolution is not successful, and it will wait for the next query command from the reader.
Proposal 2: RAN2 to study the following 5-step contention-based RACH procedure for Ambient-IoT
1. Msg0 (Reader->Device): to send inventory command.
2. Msg1 (Device-> Reader): device transmits a 16-bit random number.
3. Msg2 (Reader->Device): device receives an ACK of the random number.
4. Msg3 (Device-> Reader): device transmits its identity for contention resolution.
5. Msg4 (Reader->Device): Device receives an ACK or a NACK.
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Figure 2: Contention free procedure for A-IoT
In the following, we describe a possible contention-free RA procedure for A-IoT.
Step 1: Reader sends a query command along with a device identity in the first message. This command also includes the resource configuration for device-to-reader data transmission in the following Step 2.  
Step 2: The device whose identity matches that in Msg0 in Step 1 sends data to the reader and subsequent communication between the device and the reader ensues.
Proposal 3: RAN2 to study the following 2-step contention-free RACH procedure for Ambient-IoT
1. Msg0 (Reader->Device): to send inventory command with a device identity.
2. Msg1 (Device ->Reader): device transmits UL data.

3 Conclusions
In this contribution, we shared our initial views on contention-based and contention-free access procedure. Additionally, we ask RAN2 to discuss the following proposals: 
Proposal 1: A TA value is not necessary for A-IoT devices due to their short distance from the reader.
Proposal 2: RAN2 to study the following 5-step contention-based RACH procedure for Ambient-IoT
1. Msg0 (Reader->Device): to send inventory command.
2. Msg1 (Device-> Reader): device transmits a 16-bit random number.
3. Msg2 (Reader->Device): device receives an ACK of the random number.
4. Msg3 (Device-> Reader): device transmits its identity for contention resolution.
5. Msg4 (Reader->Device): Device receives an ACK or a NACK.

Proposal 3: RAN2 to study the following 2-step contention-free RACH procedure for Ambient-IoT
1. Msg0 (Reader->Device): to send inventory command with a device identity.
2. Msg1 (Device->Reader): device transmits UL data.
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