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[bookmark: OLE_LINK39][bookmark: OLE_LINK38][bookmark: OLE_LINK37]1	Introduction
This document proposes a general approach from RAN2 perspective to reading and writing data (including signalling) between the reader and the device.
[bookmark: OLE_LINK41][bookmark: OLE_LINK24][bookmark: OLE_LINK17][bookmark: OLE_LINK16]2	Discussion
2.1	Device model
Based on the discussion at RAN2#125bis, there seems to be some level of consensus on modelling the AIoT device as “storage”, i.e., providing an interface through which the reader can read and write data blocks to particular logical locations.  From an upper layer perspective, the device may have a detailed memory map associating locations with a high-level structure, but from the reader’s perspective it can be considered as just a storage medium.
It should be noted that a “read” operation could be viewed as an upper-layer “read” message, blindly forwarded by the reader, or as an active operation of which the reader is aware.  We intend the latter interpretation: The reader knows when it is reading or writing and sends a read or write instruction to the device, rather than just forwarding a transparent upper-layer command.  (One reason for this preference is the “nomadic reader” use case: If the reader forwards upper-layer material transparently, it can do nothing when not in contact with the controller, but if the reader can initiate read/write operations by itself, the controller can send a UE reader out to deliver or gather data from devices that may be out of coverage, e.g., roam throughout the farm and take inventory of all the pigs, irrespective of coverage conditions.)
Proposal 1: The interface between the reader and the device is managed by read and write operations visible to the reader and addressing logical locations of the device.
Some storage locations may be “live data” where a write causes execution of a procedure at the device; this model is a way of implementing signalling messages as read/write operations, without specifying separate control- and user-plane behaviours, as further discussed in [1].  Alternatively, the read and write operations could contain a type field identifying specific message types.
Proposal 2: Signalling messages between the reader and the device are modelled as read and write operations whose addressing indicates specific functionality.  FFS if the addresses are logical locations with specified behaviour or a separate form of data.
2.2	Read operation
The read operation is fairly straightforward, representing DO-DTT data retrieval or the solicitation of a signalling message from the device.  The reader sends a read request and the device responds with the requested data.  It is probably desirable to have an acknowledgement from the reader, so that the device knows its transmission was received (this may, for instance, lead the device to delete a local copy of data that have been successfully uploaded to a reader).  The procedure is shown in figure 1.


Figure 1: Read procedure
Proposal 3: The read procedure consists of a read request from the reader, a data response from the device, and an acknowledgement from the reader.
Embedding the acknowledgement in the AIoT MAC layer as a separate message avoids the need to have a general reliable-delivery behaviour defined in L2.  For this purpose a message-based acknowledgement mechanism is adequate; it can be discussed whether a sequence number is needed (alternatively, transmissions may be serialised so that an ack always refers to the most recent message).
Proposal 4: The acknowledgement mechanism for a read operation is a separate ack message of the same protocol layer as the read message (e.g., AIoT MAC layer).  FFS if there is a sequence number.
2.3	Write operation
The write operation, for DT data delivery or sending a signalling message to the device, is a simple one-shot message.  As with the read operation, an acknowledgement is desirable.  The procedure is shown in figure 2.


Figure 2: Write procedure
Proposal 5: The write procedure consists of a write command from the reader and an acknowledgement from the device.
The acknowledgement considerations are the same as for the read procedure.
Proposal 6: The acknowledgement mechanism for a write operation is a separate ack message of the same protocol layer as the write message (e.g., AIoT MAC layer).  FFS if there is a sequence number.
3	Conclusion
This document promulgated the following proposals:
Proposal 1: The interface between the reader and the device is managed by read and write operations visible to the reader and addressing logical locations of the device.
Proposal 2: Signalling messages between the reader and the device are modelled as read and write operations whose addressing indicates specific functionality.  FFS if the addresses are logical locations with specified behaviour or a separate form of data.
Proposal 3: The read procedure consists of a read request from the reader, a data response from the device, and an acknowledgement from the reader.
Proposal 4: The acknowledgement mechanism for a read operation is a separate ack message of the same protocol layer as the read message (e.g., AIoT MAC layer).  FFS if there is a sequence number.
Proposal 5: The write procedure consists of a write command from the reader and an acknowledgement from the device.
Proposal 6: The acknowledgement mechanism for a write operation is a separate ack message of the same protocol layer as the write message (e.g., AIoT MAC layer).  FFS if there is a sequence number.
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