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In its meeting #102, RAN plenary approved the new SID for Ambient IoT [1].
In its meeting #103, RAN plenary further approved the revised SID for Ambient IoT [2].
In this contribution, we aim to provide our initial views on random access for Rel-19 Ambient IoT.
Discussions 
Discussion on the purposes of random access
One important category of use cases that Ambient IoT is targeting at is the inventory use cases, where the reader sends one or a series of triggering signals to solicit responses from one or more Ambient IoT devices (or tags) in order to identify and inventory them. A random access procedure can be used for such purpose. 
There are also use cases where a tag needs to send data on the UL, the transmission of which still needs to be triggered by a DL triggering signal sent by the reader. However, because the reader may not know which tag may have UL data available to transmit nor when the data becomes available for transmission at that tag, the reader can schedule certain time slots as shared UL transmission resources from time to time and sends a DL triggering signal before each of those time slots to announce the time slot so that any tag out there that has data to transmit can contend for such time slot for a UL transmission. A random access procedure can be used for such purpose.
There are also use cases where the reader pages more than one tags at a time (group paging). Because the reader may not know for sure whether all the tags being paged are under its coverage right now, the reader can schedule certain time slots after sending the paging message as shared UL transmission resources and sends a DL triggering signal before each of those time slots to announce the time slots. If any tag being paged receives the paging message correctly, it can contend for such time slot to send a response to the paging. A random access procedure can be used for such purpose.
Proposal 1. RAN2 develop a random access procedure that can be used for inventorying, UL data transmission, and responding to a group paging. 
Discussion on how to initiate a random access
Because of the nature of backscattering and a poor sense of timing at the tags, the random access procedure for Ambient IoT needs to be led out by a DL triggering signal. For example, in the following 5-step random access procedure, similar to the one in RFID, Msg0 is the triggering signal that leads out a new random access procedure: 
1. Msg0 (Reader->Tag): to send a Query command.
2. Msg1 (Tag->Reader): to send a random number (RN16).
3. Msg2 (Reader->Tag): to echo the RN16, if resolvable.
4. Msg3 (Tag->Reader): to send an EPC to the reader.
5. Msg4 (Reader->Tag): to send a QueryRep, implicitly acknowledging the EPC received.

Proposal 2. RAN2 study the above 5-step random access procedure, as a starting point, for Ambient IoT. 
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Proposal 1. RAN2 develop a random access procedure that can be used for inventorying, UL data transmission,
Proposal 2. RAN2 study the above 5-step random access procedure, as a starting point, for Ambient IoT. 
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