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Introduction
	Agreement
From RAN1 perspective, at least when a response is expected from multiple devices that are intended to be identified, an A-IoT contention-based access procedure initiated by the reader is used.
 Agreement
For A-IoT contention-based access procedure, at least slotted-ALOHA based access is studied.
 Agreement
At least the following time domain frame structure is studied for A-IoT R2D and D2R transmission.
· For R2D transmission,
· [bookmark: OLE_LINK3]A R2D timing acquisition signal (e.g. R2D preamble) is included at least for timing acquisition and for indicating the start of the R2D transmission in time domain.
· For D2R transmission,
· A D2R timing acquisition signal (e.g. D2R preamble) is included at least for timing acquisition and for indicating the start of the D2R transmission in time domain.
· FFS other necessary component(s), e.g. midamble, postamble, periodic sync signal, control fields, guard period
 Agreement
For further discussion, the following terminologies are used for A-IoT for studying processing time aspects:
· TR2D_min: Minimum Time between a R2D transmission and the corresponding D2R transmission following it. 
· TD2R_min: Minimum Time between a D2R transmission and the corresponding R2D transmission following it.
· TR2D_R2D_min: Minimum Time between two different consecutive R2D transmissions to the same A-IoT device. 
· TD2R_D2R_min: Minimum Time between two different consecutive D2R transmissions from the same A-IoT device.
· The study should consider at least following aspects 
· Implementation restrictions for the existing BS/UE
· [Processing time is common or different for different A-IoT devices]
· [Processing time for different traffic types/command types (e.g. DT or DO-DTT) and/or different use cases (e.g., Inventory or Command)] 
· FFS other timing aspects 


In this contribution, the focus is on A-IoT synchronization, processing times, random access, and scheduling information, with recommendations on MCS adaptations and different preamble lengths.

Synchronization
In R1#116, R2D and D2R timing acquisition signals are agreed to be included to indicate the start timing of a transmission. However, whether mid-amble and post-amble are needed is still for further study.
Due to the high SFO, the synchronous transmission on the R2D link cannot last for too long. It is beneficial for a reader to provide additional reference signals such as mid-amble and post-amble to an A-IoT device to maintain the synchronization and indicate the end of the transmission.
[bookmark: OLE_LINK5]Observation 1:	For R2D, additional reference signals such as mid-amble and post-amble are beneficial to maintain synchronous transmission for an A-IoT device due to the high SFO.
For the D2R link, adding additional reference signals will further reduce the data throughput and add the energy consumption. Additionally, timing drift impact can be compensated on the reader side.        
[bookmark: OLE_LINK6]Observation 2: 	For D2R, additional mid-amble and post-amble would become a burden on the limited data throughput and energy consumption at the A-IoT device. 
However, if no additional reference signal, the preamble may not accommodate different use cases such as inventory and command, or different channel and interference conditions. For simplicity and feasibility concerns, the long and short preamble format can be considered, which is supported in the current RFID. 
[bookmark: OLE_LINK7]Proposal 1:	For the R2D link, a preamble with a mid-amble and post-amble can be considered to handle the high SFO.
Proposal 2:	Long and short preamble formats can be considered to accommodate different use cases and channel/interference conditions.    

Processing time
Establishing processing times without knowing of sampling rate, symbol rate, and signal format, as well as packet sizes, is not feasible. These factors are integral to accurately assessing processing demands and ensuring device performance meets the requirements of various A-IoT applications.
[bookmark: OLE_LINK8]Proposal 3: 	Postpone the discussion of processing times until there is complete agreement and understanding on packet sizes, signal format, sampling rate, and symbol rate for the processing demands. 

Random access
The RFID slotted-ALOHA model has low power consumption (<1uW), which aligns with the stringent power budget requirements of A-IoT devices. However, the capacity to support multiple UEs should fit the use case requirement.
According to the consolidated potential KPIs in TR 22.840, the maximum connection density target is: 150 devices per 100 m2 for indoor scenarios, and 20 devices per 100 m2 for outdoor scenarios. By indoor/outdoor, grouping different Devices into a range that WGs can sub-select within the maximum distance of 10 – 50 m for indoor, and the maximum distance of 50 – 500 m for outdoor.
[bookmark: OLE_LINK1]For example, a slotted Aloha system with 10-bit packets and 1 kbps channel bandwidth reveals a transmission and slot time of 0.01 seconds. Given that the slot time is 0.01 seconds, there are 100 slots per second (1 second / 0.01 seconds per slot). With a maximum throughput of 36.79%, we can expect that approximately 36.79 slots will be successfully used for transmission per second.
If each device transmits one packet per second on average (which is a very low transmission rate), then in the ideal case, the system could support approximately 36 devices, as each device would take up one slot per second, and 36.79% of 100 slots are approximately 36 slots.
However, the high connection densities, especially in indoor scenarios, still pose a challenge to the efficiency of an Aloha-based system due to the increased likelihood of collisions.
To increase the capacity of a slotted Aloha, we suggest adjusting the packet size or data rate to ensure that transmissions are as short as possible, reducing the chance of collision.
[bookmark: OLE_LINK9]Proposal 4:	For slotted ALOHA, a small packet size or a high data rate is recommended to reduce the chance of collision and increase the throughput capacity for the connection density target.

Scheduling information
The RFID scheduling strategy offers a viable solution for power efficiency but may not be directly applicable to all A-IoT use cases due to differing performance and operational requirements.
To accommodate different use cases such as inventory and command and channel conditions such as noise and interference levels, MCS adaptation should be considered. Different modulations and coding rate options should be provided to fit the requirements.
[bookmark: OLE_LINK10]Proposal 5: 	MCS adaption should be considered to accommodate different use cases and channel conditions.	

Conclusion
In this contribution, we have the following observations:
Observation 1:	For R2D, additional reference signals such as mid-amble and post-amble are beneficial to maintain synchronous transmission for an A-IoT device due to the high SFO.
Observation 2: 	For D2R, additional mid-amble and post-amble would become a burden on the limited data throughput and energy consumption at the A-IoT device. 
Based on these observations, we have the following proposals:
Proposal 1:	For the R2D link, a preamble with a mid-amble and post-amble can be considered to handle the high SFO.
Proposal 2:	Long and short preamble formats can be considered to accommodate different use cases and channel/interference conditions.    
Proposal 3: 	Postpone the discussion of processing times until there is complete agreement and understanding on packet sizes, signal format, sampling rate, and symbol rate for the processing demands. 
Proposal 4:	For slotted ALOHA, a small packet size or a high data rate is recommended to reduce the chance of collision and increase the throughput capacity for the connection density target.
Proposal 5: 	MCS adaption should be considered to accommodate different use cases and channel conditions.	
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