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1 Introduction
In TSG RAN Meeting #102, a new SID of studying on solutions for Ambient IoT in NR has been approved [1]. In RAN2#125bis, the following agreements were made [2]:
	1. Unless explicitly stated all agreements apply to all device types and for both topologies.  
2. From RAN2 perspective, the aim is that the design on the interface between reader and A-IoT device is common for topology 1 and topology 2.  
3. RAN2 will support two use cases, “inventory” and “command”.  The definition, detailed wording is FFS
4. Baseline procedure:
[bookmark: _Hlk166049229][bookmark: _Hlk166048023]Step A: Based on the service request, the reader sends the Initial Trigger Message indicating device(s) that need to respond; Details FFS
Step B: Triggered device(s) performs the random access-like procedure, if needed; Details FFS
Step C: The device may perform the data communication with the reader as needed,: Details FFS
5. We will study the support of both “inventory” and “command” in the same procedure.  
6. FFS if Initial Trigger Message can also include “command”.  
7. RAN2 will continue the study of ambient IoT assuming no support of AS security until SA3 provides further input.


This contribution provides our views on general aspects of ambient-IoT.
2 Discussion
2.1 Stage 2 overall procedure
[bookmark: _Toc77689036][bookmark: _Toc77689047][bookmark: _Toc77689058][bookmark: _Toc77689069][bookmark: _Toc77689080][bookmark: _Toc77689091][bookmark: _Toc77689102][bookmark: _Toc77689113][bookmark: _Toc77689124][bookmark: _Hlk166010191][bookmark: _Hlk166010313]RAN2#125bis meeting agreed to support two use cases, “inventory” and “command”, however, the definition and detailed wording are still FFS. Since they are two different use cases, our understanding is that they are service type triggered by CN (e.g., upon receiving inventory request/command request from A-IoT application layer). In other words, “inventory” is a use case by which CN identifies A-IoT devices, “command” is a use case by which CN forces A-IoT devices data transmission (e.g., write/read data to/from memory, etc.)
Upon CN triggering “inventory” “command” services, the reader will initiate AS layer procedure to support them. RAN2#125bis agreed that the baseline procedure consists of three Steps, i.e., Step A, Step B and Step C, so AS layer procedure to support “inventory” service would be:
· [bookmark: _Hlk166048578]Step A: Based on the service request, the reader sends the Initial Trigger Message indicating device(s) that need to respond; Details FFS
· Step B: Triggered device(s) performs the random access-like procedure, if needed; Details FFS
Note: To support identification of A-IoT device, A-IoT device ID provision (if needed) should be included in the above procedure.
On the other hand, since we still have an FFS if Initial Trigger Message can also include “command”, there are two alternatives to support “command” service:
Alt 1: Baseline procedure consists of Step A, Step B and Step C 
Alt 2: The procedure starting from  modified Step A  if RAN2 agree to include “command” in the Initial Trigger Message
· Modified Step A: Based on the service request, the reader sends the Initial Trigger Message indicating a certain device that need to respond and command to the device; Details FFS
· Step B: The triggered device performs the random access-like (i.e., contention free in this case) procedure, if needed; Details FFS
· Step C: The device performs the data communication with the reader as needed: Details FFS
[bookmark: _Toc166061331][bookmark: _Toc166061332][bookmark: _Toc166061333][bookmark: _Toc166061334][bookmark: _Toc166061335][bookmark: _Toc166061336][bookmark: _Toc165972352][bookmark: _Toc165972365][bookmark: _Toc165972423][bookmark: _Toc165982381][bookmark: _Toc165982504][bookmark: _Toc165986012][bookmark: _Toc165986722][bookmark: _Toc165993373][bookmark: _Toc166061549][bookmark: _Toc166062570][bookmark: _Toc166071664][bookmark: _Toc166072400][bookmark: _Toc166072787][bookmark: _Toc166073640][bookmark: _Toc166073665][bookmark: _Toc166073693][bookmark: _Toc166073798][bookmark: _Toc166167056][bookmark: _Toc166167070][bookmark: _Toc166167110][bookmark: _Toc166167137][bookmark: _Toc166167178][bookmark: _Toc166061337][bookmark: _Toc166061338][bookmark: _Toc165972355]RAN2 to clarify a procedure consisting of Step A and Step B can be used for supporting “inventory” service.
[bookmark: _Toc166061339][bookmark: _Toc166061550][bookmark: _Toc166062571][bookmark: _Toc166071665][bookmark: _Toc166072401][bookmark: _Toc166072788][bookmark: _Toc166073641][bookmark: _Toc166073666][bookmark: _Toc166073694][bookmark: _Toc166073799][bookmark: _Toc166167057][bookmark: _Toc166167071][bookmark: _Toc166167111][bookmark: _Toc166167138][bookmark: _Toc166167179][bookmark: _Toc166061340][bookmark: _Toc166061551][bookmark: _Toc166062572][bookmark: _Toc166071666][bookmark: _Toc166072402]RAN2 to clarify following two procedures can be used for supporting “command” service.
· [bookmark: _Toc166072789][bookmark: _Toc166073642][bookmark: _Toc166073667][bookmark: _Toc166073695][bookmark: _Toc166073800][bookmark: _Toc166167058][bookmark: _Toc166167072][bookmark: _Toc166167112][bookmark: _Toc166167139][bookmark: _Toc166167180][bookmark: _Toc166061341][bookmark: _Toc166061552][bookmark: _Toc166062573][bookmark: _Toc166071667][bookmark: _Toc166072403]Alt 1: Baseline procedure consists of Step A, Step B and Step C
· [bookmark: _Toc166072790][bookmark: _Toc166073643][bookmark: _Toc166073668][bookmark: _Toc166073696][bookmark: _Toc166073801][bookmark: _Toc166167059][bookmark: _Toc166167073][bookmark: _Toc166167113][bookmark: _Toc166167140][bookmark: _Toc166167181]Alt 2: The procedure starting from modified Step A if RAN2 agree to include “command” in the Initial Trigger Message (Modified Step A: Based on the service request, the reader sends the Initial Trigger Message indicating a certain device that need to respond and command to the device; Details FFS)
[bookmark: _Toc166072404][bookmark: _Toc166072791][bookmark: _Toc166073644][bookmark: _Toc166073669][bookmark: _Toc166073697][bookmark: _Toc166073802][bookmark: _Toc166167060][bookmark: _Toc166167074][bookmark: _Toc166167114][bookmark: _Toc166167141][bookmark: _Toc166167182][bookmark: _Toc166071661]RAN2 assume “Inventory only”, “command only” and “inventory + command” cases can be supported by above procedure consisting Step A (or Modified Step A), Step B and Step C.
Based on above analysis, details of Step A, Step B and Step C with some additional considerations are shown below:
Step A (Paging procedure)
During paging procedure, the reader sends initial trigger message(s) to A-IoT devices indicate device(s) that need to determine whether to respond. This procedure may consist of multiple initial trigger messages which can bring much more flexibilities for device identifying. Then device(s) that need to determine whether to respond can decide how to respond based on more than one initial trigger message;
[bookmark: _Toc166073645][bookmark: _Toc166073670][bookmark: _Toc166073698][bookmark: _Toc166073803][bookmark: _Toc166167061][bookmark: _Toc166167075][bookmark: _Toc166167115][bookmark: _Toc166167142][bookmark: _Toc166167183]During Step A (paging procedure), the reader sends initial trigger message(s) to A-IoT devices indicate device(s) that need to determine whether to respond. This procedure may consist of multiple initial trigger messages, then device(s) that need to determine whether to respond can decide how to respond based on more than one initial trigger message;
Considering use cases of reaching devices for collecting data, i.e., sensor data, it is possible that only part of devices have available data. If all the devices respond upon being paged, some of them performing a successful random access-like procedure will be found with empty senor data buffer. Therefore, for devices without available data to report, it is better not to respond the paging even if it is being paged. In such a case we think allowing indicated devices to determine whether to respond is beneficial. In other words, device(s) can determine whether to respond the paging procedure  not only based on the indicated device/group identifier, but also based on whether there’s available data to be reported.
[bookmark: _Toc165898687][bookmark: _Toc165987746][bookmark: _Toc165997860][bookmark: _Toc166073637][bookmark: _Toc166073662][bookmark: _Toc166073690][bookmark: _Toc166073795][bookmark: _Toc166167053][bookmark: _Toc166167067][bookmark: _Toc166167107][bookmark: _Toc166167134][bookmark: _Toc166167175]In some use cases it is possible that not all of the devices being paged need to respond.
[bookmark: _Toc165898691][bookmark: _Toc165987751][bookmark: _Toc165997866][bookmark: _Toc166073646][bookmark: _Toc166073671][bookmark: _Toc166073699][bookmark: _Toc166073804][bookmark: _Toc166167062][bookmark: _Toc166167076][bookmark: _Toc166167116][bookmark: _Toc166167143][bookmark: _Toc166167184]In some cases, device(s) can determine whether to respond the paging procedure not only based on the device/group identifier, but also based on whether there’s available data to be reported.
Step B (Random access procedure)
First of all, we think an R2D access trigger message (separated from the initial trigger message(s)) is needed . This R2D access trigger message is used to trigger random access procedure and indicate time and/or frequency resource to device(s). Upon receiving the R2D access trigger message, A-IoT devices may (randomly) select time and/or frequency resources and perform slotted ALOHA access;
[bookmark: _Toc165898689][bookmark: _Toc165972358][bookmark: _Toc165972370][bookmark: _Toc165972428][bookmark: _Toc165982386][bookmark: _Toc165982509][bookmark: _Toc165986017][bookmark: _Toc165986727][bookmark: _Toc165993378][bookmark: _Toc166061344][bookmark: _Toc166061555][bookmark: _Toc166062576][bookmark: _Toc166071669][bookmark: _Toc166072406][bookmark: _Toc166072793][bookmark: _Toc166073647][bookmark: _Toc166073672][bookmark: _Toc166073700][bookmark: _Toc166073805][bookmark: _Toc166167063][bookmark: _Toc166167077][bookmark: _Toc166167117][bookmark: _Toc166167144][bookmark: _Toc166167185]A separate R2D access trigger message is needed. This R2D access trigger message is used to trigger random access procedure and indicate time and/or frequency resource to device. Upon receiving the R2D access trigger message, A-IoT devices may (randomly) select time and/or frequency resources and perform slotted ALOHA access;
Step C (Data communication procedure):
For inventory service:  A-IoT device provides its device ID. Upon being acknowledged by the reader, the AS procedure successfully completed.
For command service, after identified by the reader:
· A-IoT device execute read operation: transmits UL data, the AS procedure completed.
· [bookmark: _Toc166061343][bookmark: _Toc165972357][bookmark: _Toc165972369][bookmark: _Toc165972427][bookmark: _Toc165982385][bookmark: _Toc165982508][bookmark: _Toc165986016][bookmark: _Toc165986726][bookmark: _Toc165993377][bookmark: _Toc166061554]A-IoT device execute write operation: A-IoT device receive DL data, after A-IoT device acknowledging the reader the data, the AS procedure completed. 
[bookmark: _Toc165972359][bookmark: _Toc165972371][bookmark: _Toc165972429][bookmark: _Toc165982387][bookmark: _Toc165982510][bookmark: _Toc165986018][bookmark: _Toc165986728][bookmark: _Toc165993379][bookmark: _Toc166061345][bookmark: _Toc166061556][bookmark: _Toc166062577][bookmark: _Toc166071670][bookmark: _Toc166072407][bookmark: _Toc166072794][bookmark: _Toc166073648][bookmark: _Toc166073673][bookmark: _Toc166073701][bookmark: _Toc166073806][bookmark: _Toc166167064][bookmark: _Toc166167078][bookmark: _Toc166167118][bookmark: _Toc166167145][bookmark: _Toc166167186][bookmark: _Toc162532465][bookmark: _Toc162533078][bookmark: _Toc162533119][bookmark: _Toc162533133][bookmark: _Toc162533184][bookmark: _Toc162614656][bookmark: _Toc162614676][bookmark: _Toc162617452][bookmark: _Toc162620874][bookmark: _Toc162948872][bookmark: _Toc162948879][bookmark: _Toc162948886][bookmark: _Toc162948893][bookmark: _Toc163059523][bookmark: _Toc163059530]For inventory service, upon the device ID being acknowledged by the reader, the AS procedure successfully completed.
[bookmark: _Toc165986019][bookmark: _Toc165986729][bookmark: _Toc165993380][bookmark: _Toc166061346][bookmark: _Toc166061557][bookmark: _Toc166062578][bookmark: _Toc166071671][bookmark: _Toc166072408][bookmark: _Toc166072795][bookmark: _Toc166073649][bookmark: _Toc166073674][bookmark: _Toc166073702][bookmark: _Toc166073807][bookmark: _Toc166167065][bookmark: _Toc166167079][bookmark: _Toc166167119][bookmark: _Toc166167146][bookmark: _Toc166167187][bookmark: _Toc165986020][bookmark: _Toc165986730][bookmark: _Toc165993381][bookmark: _Toc166061347][bookmark: _Toc166061558][bookmark: _Toc166062579][bookmark: _Toc166071672][bookmark: _Toc166072409]For command service, after identified by the reader
· [bookmark: _Toc166167120][bookmark: _Toc166167147][bookmark: _Toc166167188][bookmark: _Toc165986021][bookmark: _Toc165986731][bookmark: _Toc165993382][bookmark: _Toc166061348][bookmark: _Toc166061559][bookmark: _Toc166062580][bookmark: _Toc166071673][bookmark: _Toc166072410]A-IoT device execute read operation: transmits UL data, the AS procedure completed, or;
· [bookmark: _Toc166167121][bookmark: _Toc166167148][bookmark: _Toc166167189]A-IoT device execute write operation: A-IoT device receive DL data, after A-IoT device acknowledging the reader the data, the AS procedure completed.
2.2 Coverages generated by multiple readers
As per the general scope of SID [1], the following coverage requirement is considered:
	Observation 1:  General Scope
· Coverage design target: Maximum distance of 10-50 m with device indoors as per TR 38.848: “…a range that WGs can sub-select within”.


Given such a small coverage and the need for seamless coverage, a region may be covered or served by multiple readers.
[bookmark: _Toc162598851][bookmark: _Toc162601821][bookmark: _Toc162603706][bookmark: _Toc162604486][bookmark: _Toc162604510][bookmark: _Toc162604632][bookmark: _Toc162604666][bookmark: _Toc162617451][bookmark: _Toc162620873][bookmark: _Toc162948871][bookmark: _Toc162948878][bookmark: _Toc162948885][bookmark: _Toc162948892][bookmark: _Toc163059522][bookmark: _Toc163059529][bookmark: _Toc165972350][bookmark: _Toc165972363][bookmark: _Toc165972421][bookmark: _Toc165982379][bookmark: _Toc165982502][bookmark: _Toc165986010][bookmark: _Toc165986720][bookmark: _Toc165993371][bookmark: _Toc166061329][bookmark: _Toc166061547][bookmark: _Toc166062568][bookmark: _Toc166071662][bookmark: _Toc166072398][bookmark: _Toc166072785][bookmark: _Toc166073638][bookmark: _Toc166073663][bookmark: _Toc166073691][bookmark: _Toc166073796][bookmark: _Toc166167054][bookmark: _Toc166167068][bookmark: _Toc166167108][bookmark: _Toc166167135][bookmark: _Toc166167176]An A-IoT operating area may be covered or served by multiple readers.
In RFID technology, inventory process comprising an interrogator and an associated tag population. An interrogator chooses one of four sessions and inventories tags within that session. From the tag perspective, each session may associate to different interrogators or the same interrogator with different inventory service. In this way sessions allow tags to keep track of their inventoried status separately for each of four possible time-interleaved inventory processes, using an independent inventoried flag for each process. The interrogator and associated tag population operate in one and only one session for the duration of an inventory round.
[bookmark: _Toc165898688][bookmark: _Toc165972351][bookmark: _Toc165972364][bookmark: _Toc165972422][bookmark: _Toc165982380][bookmark: _Toc165982503][bookmark: _Toc165986011][bookmark: _Toc165986721][bookmark: _Toc165993372][bookmark: _Toc166061330][bookmark: _Toc166061548][bookmark: _Toc166062569][bookmark: _Toc166071663][bookmark: _Toc166072399][bookmark: _Toc166072786][bookmark: _Toc166073639][bookmark: _Toc166073664][bookmark: _Toc166073692][bookmark: _Toc166073797][bookmark: _Toc166167055][bookmark: _Toc166167069][bookmark: _Toc166167109][bookmark: _Toc166167136][bookmark: _Toc166167177]RFID sessions allow tags to keep track of their inventoried status separately for each of four possible time-interleaved inventory processes.
[bookmark: _Toc165898696][bookmark: _Toc165972361][bookmark: _Toc165972373][bookmark: _Toc165972431][bookmark: _Toc165982389][bookmark: _Toc165982512][bookmark: _Toc165986022][bookmark: _Toc165986732][bookmark: _Toc165993383][bookmark: _Toc166061349][bookmark: _Toc166061560][bookmark: _Toc166062581][bookmark: _Toc166071674][bookmark: _Toc166072411][bookmark: _Toc166072796][bookmark: _Toc166073650][bookmark: _Toc166073675][bookmark: _Toc166073703][bookmark: _Toc166073808][bookmark: _Toc166167066][bookmark: _Toc166167080][bookmark: _Toc166167122][bookmark: _Toc166167149][bookmark: _Toc166167190]RAN2 to study whether or how do A-IoT devices handle multiple processes with the same or different readers.
3 Conclusion
Observation 1:	In some use cases it is possible that not all of the devices being paged need to respond.
Observation 3:	An A-IoT operating area may be covered or served by multiple readers.
Observation 4:	RFID sessions allow tags to keep track of their inventoried status separately for each of four possible time-interleaved inventory processes.

Proposal 1:	RAN2 to clarify a procedure consisting of Step A and Step B can be used for supporting “inventory” service.
Proposal 2:	RAN2 to clarify following two procedures can be used for supporting “command” service.
-	Alt 1: Baseline procedure consists of Step A, Step B and Step C
-	Alt 2: The procedure starting from modified Step A if RAN2 agree to include “command” in the Initial Trigger Message (Modified Step A: Based on the service request, the reader sends the Initial Trigger Message indicating a certain device that need to respond and command to the device; Details FFS)
Proposal 3:	RAN2 assume “Inventory only”, “command only” and “inventory + command” cases can be supported by above procedure consisting Step A (or Modified Step A), Step B and Step C.
Proposal 4:	During Step A (paging procedure), the reader sends initial trigger message(s) to A-IoT devices indicate device(s) that need to determine whether to respond. This procedure may consist of multiple initial trigger messages, then device(s) that need to determine whether to respond can decide how to respond based on more than one initial trigger message;
Proposal 5:	In some cases, device(s) can determine whether to respond the paging procedure not only based on the device/group identifier, but also based on whether there’s available data to be reported.
Proposal 6:	A separate R2D access trigger message is needed. This R2D access trigger message is used to trigger random access procedure and indicate time and/or frequency resource to device. Upon receiving the R2D access trigger message, A-IoT devices may (randomly) select time and/or frequency resources and perform slotted ALOHA access;
Proposal 7:	For inventory service, upon the device ID being acknowledged by the reader, the AS procedure successfully completed.
Proposal 8:	For command service, after identified by the reader
-	A-IoT device execute read operation: transmits UL data, the AS procedure completed, or;
-	A-IoT device execute write operation: A-IoT device receive DL data, after A-IoT device acknowledging the reader the data, the AS procedure completed.
Proposal 9:	RAN2 to study whether or how do A-IoT devices handle multiple processes with the same or different readers.
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