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Abstract of the contribution:  This contribution is to analyse the reachability and state machine for AIoT. 
1. Introduction
In the KI part, one aspect will be studied.

-
Study whether and how reachability and paging apply to Ambient IoT Device(s) considering the Ambient IoT devices capability and characteristics, and if so, what are the impacts.
Since the reachability is also linked to the state machine, then this contribution also analyses the state machine for AIoT.
There are two types of AIoT Devices in the scope:
i. ~1 µW peak power consumption, has energy storage, initial sampling frequency offset (SFO) up to 10X ppm, neither DL nor UL amplification in the device. The device’s UL transmission is backscattered on a carrier wave provided externally.

ii. ≤ a few hundred µW peak power consumption1, has energy storage, initial sampling frequency offset (SFO) up to 10X ppm, both DL and/or UL amplification in the device. The device’s UL transmission may be generated internally by the device, or be backscattered on a carrier wave provided externally.

The location of the AIoT Device can be known by the core network (which NF depends on the solution part) after the Inventory or the Command is performed.
In the KI#1, the enable/disable service operation will also be considered with coordination with SA3. Then the Reachability and state machine will also consider this aspect. 
2. Proposal

It is proposed to agree the following changes to 3GPP TR 23.700-13.
* * * * First Change * * * *
6.0
Mapping of Solutions to Key Issues
Table 6.0-1: Mapping of Solutions to Key Issues

	
	Key Issues

	Solutions
	Key Issue #1
	Key Issue #2
	Key Issue #3

	#1
	
	X
	

	#2
	
	X
	

	#3
	X
	X
	X

	#4
	X
	X
	X

	#5
	
	X
	X

	#6
	X
	X
	X

	#7
	X
	X
	

	#8
	X
	X
	

	#9
	X
	X
	X

	#10
	X
	X
	

	#11
	
	
	X

	#12
	X
	X
	X

	#13
	
	X
	

	#14
	
	X
	

	#15
	
	X
	X

	#16
	
	X
	

	#17
	X
	X
	X

	#18
	
	
	X

	#19
	X
	
	X

	#20
	X
	X
	X

	#21
	X
	X
	X

	#22
	X
	X
	X

	#23
	
	
	X

	#24
	
	X
	

	#X
	
	X
	


* * * * Next Change * * * *
6.X
Solution #X: AIoT Reachablity and State Machine
6.X.1
General Description
This solution addresses the KI#2 and the aspect about whether and how reachability and paging apply to Ambient IoT Device(s) considering the Ambient IoT devices capability and characteristics, and if so, what are the impacts.
Since the reachability is also linked to the state machine, then the state machine for AIoT is also addressed in this solution.

The location of the AIoT Device can be known by the core network (which NF depends on the solution part) after the Inventory or the Command is performed.

6.X.2
Reachability aspects and State Machine for AIoT

The following states in the CN NF are defined:

-
AIoT Standby: The Inventory and/or Command has been performed for the specific AIoT Device, however no response has been received. In this state, the location of AIoT Device is not aware by the core network. The Inventory and/or Command has been performed for group of AIoT Devices (e. g. Bit Mask), the core network does not update the corresponding AIoT Devices. 
-
AIoT Ready: The AIoT Device has responded the Inventory and/or Command. In this state, the location of AIoT Device can be known by the core network as the reader level (BS in topology 1 or UE in topology 2). If no response of Inventory and/or Command in this state is received, then the state can be updated to AIoT Standby.

-
AIoT Disabled: The "Disable" operation has been performed. In this state, the AIoT Device is not reachable. 

Figure 6.X.2-1 shows the state transitions in the CN NF.
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Figure 6.X.2-1 State transitions in the CN NF
The following states in the AIoT Device are defined:

-
AIoT Standby: No Inventory and/or Command has been performed.
-
AIoT Ready: The AIoT Device has received the Inventory and/or Command. In this state, AIoT Device may store the information of reader level (BS in topology 1 or UE in topology 2).
-
AIoT Disable: The "Disable" operation has been performed. In this state, the AIoT Device can be enabled.

Figure 6.X.2-2 shows the state transitions in the AIoT Device.
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Figure 6.X.2-2 State transitions in the AIoT Device
6.X.3
Impacts on services, entities and interfaces
Editor's note:
This clause captures impacts on existing services, entities and interfaces.
* * * * End of Changes * * * *
AIoT Standby
AIoT Ready
AIoT Disable
Disable performed
Disable performed
Response of Inventory 
and/or Command Received
No Response of Inventory 
and/or Command Received



AIoT Standby
AIoT Ready
AIoT Disable
Disable performed
Disable performed
Response of Inventory 
and/or Command Received
Or registration performed
Enable performed



