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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
In meeting #125bis, RAN2 agreed on the following with respect to the user plane functionalities for Ambient IoT (AIoT) [1]:
Agreement 
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 discussion) 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 provide our views on why the functionality of segmentation and reassembly does NOT need to be supported in Layer 2 for AIoT.
Discussions 
[bookmark: _Ref129681832]On a perceived need for supporting segmentation in Layer 2 for AIoT
It has been suggested that a need for supporting segmentation in Layer 2 for AIoT depends on RAN1’s design on the TBS and higher layer packet size. We believe that an AIoT-MAC PDU sent for inventory-only use case, for paging, for acknowledging, for managing other Layer 2 operations of the link between reader and device, or other AIoT-MAC PDUs that do not include a higher layer payload should always be transmitted within a single TB in PHY layer (i.e., without segmentation). Only when an AIoT-MAC PDU carries a command aimed at reading or writing a data object from or onto the device and the data object is so large that the AIoT-MAC PDU (for write) or the responding AIoT-MAC PDU (for read) would not fit in a single TB if the entire data object is to be included in the command (for read) or the response (for read) carried in the AIoT-MAC PDU. We consider this type of use cases are relatively special and hence some special care must have been taken at the hardware level for the devices and at the command level for the reader. For example, due its large size, the data object may be stored at a fix location in the memory space of the device and hence has fixed range of memory addresses known at the command level. Therefore, at the command level, a network entity (such as an AF) initiating commands can divide a command of writing a large data object onto a device into multiple commands of writing unique subblocks of the same data object onto the device with difference memory addresses of the device to store these subblocks, e.g., as shown in Figure 1 below. Then, each individual (divided) command can be transmitted from the reader to the device using a single TB in the PHY layer. The device doesn’t need to perform reassembly except storing each subblock of the data object according to the memory addresses provided in the respective (divided) command. 
[image: ]
Figure 1.
The command for reading a large memory range or a large data object stored in the device can work according to the same principle. For example, the network entity initiating the read command can divide the command into multiple commands of reading unique subblocks of the same data object with specific memory addresses, and when the subblocks are received, reassembles the received subblocks to reconstruct the entire data object. The device doesn’t perform any segmentation except providing the requested data (i.e., the respective subblock) according to the memory addresses provided.  
Alternatively, the command can also be divided and the subblocks can be reassembled by the AIoT-capable AMF or the new AIoT Function (AIoTF) (which is to be decided by other WGs and hence out of the scope of RAN2). For example, an AMF/AIoTF receiving an AIOT SERVICE REQUEST with a COMMAND for writing or reading a large data object onto or from a device can divide the COMMAND into multiple commands of writing or reading unique subblocks of the same data object onto or from the device with specific memory addresses, and sends the multiple commands to the reader, as shown in Figure 2 below. The reader treats these commands individually, including possibly sending multiple AIoT Service Responses individually back to the AMF/AIoTF after the respective PRDCH and PDRCH exchanges are completed (an aggregated AIoT Service Response is also possible). Based on the AIoT Service Response(s) from the reader, the AMF/AIoTF provides a single AIOT SERVICE RESONSE to the network entity (such as AF), from which the AMF/AIoTF had received the AIOT SERVICE REQUEST. For the read command, and the AMF/AIoTF may reassemble the received subblocks to reconstruct the entire data object before including it in the AIOT SERVICE RESPONSE sent to the network entity (such as AF). Again, for the write command, the device doesn’t need to reassemble the subblocks except storing each subblock in its memory according to the memory addresses provided, and for the read command, the device doesn’t perform any segmentation except providing the requested data (i.e., the respective subblock) according to the memory addresses provided. 
[image: ]
Figure 2.
Therefore, no matter what TBS design that RAN1 will come up with (unless the maximal TBS is too small), the functionality of segmentation and reassembly doesn’t not need to be supported in Layer 2 for AIoT. Instead, if needed, it can be supported at the command level, which is beyond the scope of RAN2.
Proposal 1. The functionality of segmentation and reassembly is not to be supported in Layer 2 for AIoT.
Proposal 2. If needed, the functionality of segmentation and reassembly may be supported at the command level, using the principle of dividing the large data object by memory addresses of the device, however recognizing that this is beyond the scope of RAN2.
Proposal 3. If P1 is agreed, RAN2 can send an LS to SA2, CT1, and RAN3 informing them RAN2’s decision on P1 and inviting them to evaluate whether the functionality of segmentation and reassembly can be and needs to be supported at the command level, and potential impacts to their work.
Conclusions
[bookmark: _Ref124589665][bookmark: _Ref71620620][bookmark: _Ref124671424]We propose the following:
Proposal 1. The functionality of segmentation and reassembly is not to be supported in Layer 2 for AIoT.
Proposal 2. If needed, the functionality of segmentation and reassembly may be supported at the command level, using the principle of dividing the large data object by memory addresses of the device, however recognizing that this is beyond the scope of RAN2.
Proposal 3. If P1 is agreed, RAN2 can send an LS to SA2, CT1, and RAN3 informing them RAN2’s decision on P1 and inviting them to evaluate whether the functionality of segmentation and reassembly can be and needs to be supported at the command level, and potential impacts to their work.
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