3GPP TSG-RAN WG2 Meeting #126                                                R2-2405466
Fukuoka, Japan,  May 20~24th, 2024
Agenda item:
8.2.3
Source:
Samsung

Title:
Discussions on functionalities required for AIoT 
Document for:
Discussion & Decision
1 Introduction
In last RAN2 meeting, the following agreements were reached for the AIoT functionalities:
	1 RRC connection management is not supported.  FFS how the resource configuration is provided to the device (if needed based on RAN1 progress)

2 RRM L3 measurement reporting is not supported by Ambient IoT devices.
3 RAN2 assumes, AIoT devices are not required to support ASN.1 encoding/decoding.
4 Periodical System information and MIB are not supported by AIoT devices. This doesn’t preclude any RAN1 defined broadcast signals.   
5 RAN2 assumes that RRC layer is not necessary between the reader and the device.   RAN2 will continue to study the functionalities required and later discuss whether we will have: 1) a new AS protocol on top of A-IoT MAC layer; or 2) A-IoT MAC


1 SDAP is not supported for UP protocol stack. 

2 PDCP layer is not needed.  FFS how to handle AS security (if needed pending SA3 dicsussion) and any other really needed functionalities.  

3 RLC layer is not needed.   FFS how to handle segmentation (if needed and depending on RAN1 design and upper layer packet size).  RAN2 considers segmentation and reassembly would add complexity, however further discussions are needed.  

4 No HARQ and RLC AM

5 FFS about the level of visibility required by the reader and what information is necessary for AS layer operations.  

6 RAN2 assumes that no per-packet QoS and no per-QoS flow is supported at AS level (for both UL/DL).  FFS how to handle the general QoS requirements from SA2
In this contribution, we will further address the necessary functionalities for the AIoT. 

2 Discussion
2.1. Timing determination

Due to the low timing accuracy, the AIoT device is operating in asynchronized way with the reader. Thus, the legacy synchronization operation in NR is not applicable, and new timing method should be defined. In RFID, a dedicated signalling is used by the Tag to determine the timing. The similar method can be used, i.e., the dedicated timing signalling can be defined, which is transmitted by the reader. Whenever the device receives such timing signalling, it can decide the starting boundary of a timing period. Such timing signalling can be designed with the following options:

· Option 1: a new message is dedicated for the timing signalling 
In this option, whenever the boundary of a time period needs to be decided, the reader has to send such dedicated message. Thus, such message will be sent frequently since each device relies on such message for timing determination, which causes more signalling overhead. 
· Option 2: multiple messages can be used for timing signalling
In this option, multiple messages can be used by the device to determine the timing. For example, in 2-step and 4-step RA-like procedure, the Msg2 and Msg 4 can be considered as the success access of one device, respectively. Thus, both messages in the corresponding procedure can be considered as the timing signalling since the success access of one device can be considered as starting boundary of the time period used by other device for access. Another example is the ACK message for the UL data transmission since such message represents the success transmission of UL data, and new UL data transmission can be started. This option allows more messages for the timing determination. Thus, compared to option 1 which always relies on a dedicated message, it can speed up the timing determination at the device side. 
Proposal 1: RAN2 is kindly asked to discuss the following two options for timing determination:
· Option 1: a new message is dedicated for timing determination

· Option 2: multiple messages (e.g., Msg2,Msg4, etc.) can be used for timing determination

2.2. Segmentation

As indicated in TR, the maximum message size of AIoT traffic is 1000bits. However, this depends on the progress from RAN1. Specifically,  RAN1 may define the TB size, and such size may result in the operation for the segmentation. Thus, RAN2 can start the discussion on the necessity of segmentation after further input from RAN1 is received. 
Proposal 2: RAN2 starts to study the necessity of segmentation after further inputs from RAN1 is received. 

2.3. DL/UL resource allocation

In last RAN1 meeting, the time/frequency domain multiple access is agreed to be studied. 
	Study time-domain multiple access of D2R transmissions. Further details, including pros/cons, are FFS.

Study frequency-domain multiple access of D2R transmissions, at least by utilizing a small frequency-shift in baseband. Further details, including pros/cons, are FFS.


It can be observed that RAN1 is considering the time-domain resource and frequency-domain resource. Similarly, the DL/UL data transmission can also consider the time/frequency-domain resource allocation. 
Proposal 3: RAN2 is kindly asked to discuss whether the device is assigned with the time/frequency domain resource for DL/UL data transmission

On the other hand, the reader may need communicate with multiple devices. For example, the reader may send command message which contains command for multiple devices. To efficiently perform the resource allocation, the reader can assign the resource for multiple devices in message. Thus, multiple devices can continouously perform the data transmisison/reception with the reader. 
Proposal 4: RAN2 is kindly asked to discuss whether the reader can assign resource for multiple devices in one message (e.g., command message).
2.4. QoS handling
For AIoT, the traffic over the air interface mainly contain signaling for inventory and command, and the DL/UL data. All those can be considered as control plane like signaling. In Topology 1, it is up to reader’s implementation to determine the transmission of those data. Thus, there is no need for the QoS differentiation. For topology 2, the AIoT traffic can be mixed with other traffic at the intermedate UE side. Thus, the intermediate node needs differentiate the AIoT traffic from its own traffic based on the configuration from the gNB. 
Proposal 5: RAN2 is kindly asked to not perform QoS handling for AIoT traffic in Topology 1

Proposal 6: RAN2 is kindly asked to discuss the differentiation of AIoT traffic and other traffic at the intermediate node in Topology 2. 

2.5. Failure detection during DL/UL data transmission
During the DL/UL data transmission, the AIoT device may encounter failure due to, e.g., channel condition degradation. Thus, the failure detection behavior should be defined for AIoT device. The following options can be considered:
· Option 1: measurement. 

In last RAN2 meeting, it was agreed that the RRM L3 measurement report is not supported. However, RAN2 can discuss whether the AIoT device can perform measurement to detect the radio link problem. 
· Option 2: missing of specific message

In this option, the device can determine the failure when some messages are not received in time. For example, the ACK message for the UL data transmission. 

· Option 3: repeat reception of DL message/data

In this option, the device can determine the failure when the same message/data is repeatedly received for several times. 

Proposal 7: RAN2 is kindly asked to discuss whether to support the failure dection during DL/UL data transmission. 

After detecting the failure, the device has to perform the failure recovery procedure. Some options can be considered:
· Option 1: perform the inventory procedure so that the device has to receive the initial trigger message first, and the perform the RA-like procedure

· Option 2: perform 2-step/4-step RA-like procedure so that the device can randomly select an access occasion for access. 

Proposal 8: If failure detection during DL/UL data transmission is needed, RAN2 is kindly asked to discuss failure recovery procedure for the AIoT device after detecting failure. 
2.6. BSR-like function
For the UL data transmission, the device may not be able to transmit all the data ove one allocated resource. The reason may be: 1) the UL data volume is too large to convey via single allocated resoruce, 2) the energy stored at the device side is not enough for all data transmission at one time. In this case, the reader should be aware of the data volume for the UL data transmission. Thus, BSR-like function can be introduced so that the device can indicate the required resource for the UL data transmission. 
Proposal 9: RAN2 is kindly asked to discuss the BSR-like function to facilitate the resource allocation at the reader. 
Conclusion
In this contribution, we address the functionalities of the AIoT, and have the following proposals:
Proposal 1: RAN2 is kindly asked to discuss the following two options for timing determination:

· Option 1: a new message is dedicated for timing determination

· Option 2: multiple messages (e.g., Msg2,Msg4, etc.) can be used for timing determination

Proposal 2: RAN2 starts to study the necessity of segmentation after further inputs from RAN1 is received. 

Proposal 3: RAN2 is kindly asked to discuss whether the device is assigned with the time/frequency domain resource for DL/UL data transmission.
Proposal 4: RAN2 is kindly asked to discuss whether the reader can assign resource for multiple devices in one message (e.g., command message).

Proposal 5: RAN2 is kindly asked to not perform QoS handling for AIoT traffic in Topology 1

Proposal 6: RAN2 is kindly asked to discuss the differentiation of AIoT traffic and other traffic at the intermediate node in Topology 2. 

Proposal 7: RAN2 is kindly asked to discuss whether to support the failure dection during DL/UL data transmission. 

Proposal 8: If failure detection during DL/UL data transmission is needed, RAN2 is kindly asked to discuss failure recovery procedure for the AIoT device after detecting failure. 

Proposal 9: RAN2 is kindly asked to discuss the BSR-like function to facilitate the resource allocation at the reader. 
3 References
