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Abstract of the contribution: This contribution is to provide a new solution to address KI#2 of the TR.
1. Introduction
KI#2 in the TR 23.700-13 addresses reachability and paging of Ambinet IoT devices. This contribution proposes a solution to address paging and reachability of Ambinet IoT devices that have very low power levels.
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

	#Y
	
	X
	


* * * * Next Change * * * *
6.Y
Solution #X: Reachability refrain indication from the UE 
6.Y.1
Description
Ambient IoT devices are expected to be resource constrained with some devices needing to harvest energy from waves in the surrounding in order to communicate with the network. At some point in time, an Ambient IoT device may have critically low energy level which the network is not aware of, and hence the UE may not be able to communicate for some time.
The network may be requested e.g. based on interactions of the Application Function (AF), to page an Ambient IoT device for collecting inventory or for reading data from the device. 
An Ambient IoT device with critically low energy level will run out of power if it has to respond to a paging requests for inventory or command operations.  To avoid total UE unavailability, the ambient IoT device can gracefully request the network to refrain from further paging for some time, where this time is either explicitly indicated or set to a pre-determined duration. This time can help the ambient IoT device to harvest energy for future communication.
This solution therefore introduces a procedure by which the ambient IoT device informs the network to refrain from paging and following which the network will not page the device even if so required by the AF. The network can resume its reachability towards the device after a certain time duration elapses which defines a page refrain period.
6.Y.2
Procedures
Figure 6.Y.2-1 shows the procedure by which the Ambient IoT device indicates to the network to refrain from paging the device due to critically low energy levels.
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Figure 6.Y.2.1: Procedure to refrain paging. 

1)
The AF submits a request to the NEF for an operation which may be an INVENTORY or COMMAND (e.g. read/write, etc) for an identified AIoT device.
2)
The NEF authorizes the request with the UDM.

3)
If authorized, the NEF forwards the request to the AMF (or to an equivalent function that handles AIoT devices).

4)
The AMF requests the RAN to page the AIoT device.

5)
The RAN pages the AIoT device which receives the INVENTORY or COMMAND operation.

6)
The AIoT device may be in a critically low energy level. The AIoT device responds to the paging by either rejecting the paging or accepting the paging. However due to the critically low energy level, the AIoT device includes a reachability refrain request indicating to the network that further reachability or paging for this device should be held off for a certain time. The time duration may be provided by the device as T_refrain, or the time duration may be determined in the network based on local policies or a default value. The UE does not expect to be paged during this time and hence may not monitor for paging messages.

7)
The RAN forwards the UE response. The response may be a paging reject, or may be a positive response that is a response to the INVENTORY or COMMAND operation. However, the response also indicates a request to refrain from paging the UE optionally for a provided time T_refrain.

7a)
The AMF refrains from paging the UE for a period of T_refrain as received from the UE or determined based on local policies or based on a default value.

8)
The AMF forwards the UE response to the NEF, where the response may be a rejection of the request or a successful operation. However the response also indicates a request to refrain from paging the UE optionally for a provided time T_refrain.
9)
The NEF forwards the response or the outcome to the AF. The response may be a rejection of the request or a successful operation. However the response also indicates a request to refrain from paging the UE optionally for a provided time T_refrain. The NEF may also reject further requests to page the UE for the period of T_refrain.
6.Y.3
Impacts on services, entities and interfaces
Editor's Note:
The impacts on services, entities and interfaces are FFS.

* * * * End of Changes * * * *
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