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Proposal

It is proposed to add the following solution to the TR 23.700-13.
START OF CHANGES
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

	#X
	X
	X
	X


NEXT CHANGES (all new text)
6.X
Solution #X: < E2E group handling for interaction of AIoT Device related information >

6.X.1
Description
The solution is to address KI#1#2#3.

The interaction for AIoT Device related information may happen between AIoT device and AIoT function or AF. Those AIoT Device related information includes:  
· Device UL info which is from AIoT device and will be sent to AIoT function or AF.
· Device DL info which is from AIoT function or AF and will be sent to the AIoT device. 
Generally, both Device UL info and Device DL info are transparent to the reader. 
	The legacy procedure for UE information interaction is as the following.
· Step1: After RRC establishment, the NG RAN node trigger initial UE message to the send the UE initial NAS information to the AMF

· Step2: Based on the initial UE message, AMF setup UE association between the NG RAN node and the AMF. The subsequent UL and DL UE NAS PDU delivery use the UE association related signalling.

	The UE association between RAN and AMF as described as the following:

9.3.3.1
AMF UE NGAP ID

This IE uniquely identifies the UE association over the NG interface, as described in TS 38.401 [2].

IE/Group Name

Presence

Range

IE type and reference

Semantics description

AMF UE NGAP ID

M

INTEGER (0..240 -1)
9.3.3.2
RAN UE NGAP ID

This IE uniquely identifies the UE association over the NG interface within the NG-RAN node.

IE/Group Name

Presence

Range

IE type and reference

Semantics description

RAN UE NGAP ID
M

INTEGER (0..232 -1)



W.R.T the AIoT device scenario, although there is no RRC states for AIoT device, but the interaction for the AIoT device related information may happen in several rounds between AIoT device and AIoT Function or AF. E.g. for command operation, authentication firstly and further read and/or write. Operation. But those detail can be transparent to the reader. So there also is requirement for per AIoT device association between the reader and the AIoT function to associate and ensure the interaction for AIoT Device related information.
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Figure 6.X.1-1: interaction for AIoT Device related information
However, there might be thousands of AIoT devices that match the AIoT operation and it is not expected to setup thousands of per AIoT device association between the reader and AIoT function. And it delays much to setup the per AIoT device association after the reader receives the initial response from the AIoT device, since the association setup delay is probably longer than the delay to finish the interaction with an AIoT device.
Hence, it is proposed the following for the per AIoT device association between the reader and AIoT function:
· The AIoT function trigger to setup a list of per AIoT device association between the reader and AIoT function in advance.
· For each new discovered AIoT device (e.g. receiving the initial response from the AIoT device), the reader binds the AIoT device to a pre-setup per AIoT device association. The binding exists during the interaction with AIoT devices but doesn’t change the states of AIoT device, i.e. it is still no RRC state.
· After the interaction with the AIoT device finished, the binding is released and the per AIoT device association become available again and can be reused to bind another new discovered AIoT device.
· The pre-setup per AIoT device association doesn’t necessary to be the exact number for target AIoT devices that match the AIoT operation. E.g. pre-setup per AIoT device association is 50, but the potential AIoT devices of the AIoT operation may be 1000. Since the AIoT devices discovery procedure by the reader is one by one and number of AIoT devices under the reader’s operation in the meantime is limited, so the limited number of pre-setup per AIoT device association are sufficient and efficient to support the AIoT operation. 
As shown 6.X.1-2, for one AIoT operation, the AIoT function can setup separate association with multiple readers for one AIoT operation session. And under each reader, a list of per AIoT Device association is pre-setup and will be used to associate and ensure the information related the discovered AIoT Devices. 
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Figure 6.X.1-2: multiple per AIoT device Association within an AIoT operation
6.X.2
Procedures
6.X.2.1
The interaction for AIoT Device among AIoT device, reader and AIoT Function 
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Figure 6.X.2.1-1: Service Flow
1.
An AF requests AIoT operation to the AIoT Function directly or via NEF
2.
AIoT Function allocates an AIoT operation session ID used for the once invoked AIoT operation request and it is used to associate the information related to AIoT operation during the AIoT operation session. The AIoT function requires the AIoT operation association setup to the selected readers, including: the AIoT operation session ID, AIoT operation information, a list of per AIoT device association setup requirement, etc. 
3.
The reader accepts to setup the AIoT operation association and a list of per AIoT device associations.
4.
The reader uses the AIoT operation information to trigger AS AIoT signalling, including the AIoT operation session ID.

5.
The AIoT Device-A feedback the initial response (Device-A UL Info, AS layer Device ID, AIoT operation session ID).
NOTE1:   The AIoT operation session ID in step5 is the AIoT operation session ID received in step4. It is used by the reader to identify the related AIoT operation session and AIoT function that should receive the Device-A UL Info. 
6.
The reader binds new discovered Device-A to an available per AIoT device association.
NOTE: there might be multiple bind per AIoT device associations ongoing in the meantime. 
7.
The reader uses the bind per AIoT device association to forward the Device-A UL Info to the AIoT function which is determined via the AIoT operation session ID. 

8.
The AIoT function receives the Device-A UL Info from per AIoT device association and binds Device-A and the AIoT device association together.
9.
If there is further info for Device-A, the AIoT function uses the bind per AIoT device association to forward the Device-A DL Info to the reader.

10. The reader forwards the received Device-A DL Info to Device-A based on the binding between Device-A and per AIoT device association.
11-12: The reader forwards the received Device-A UL Info to the AIoT funcion based on the binding between Device-A and per AIoT device association.
NOTE2：Step9 to Step 12 may be repeated.

13-14. After finished the interaction with the AIoT device, the AIoT function can trigger to release the binding and the per AIoT device association becomes available again and can be used for another additional discovered AIoT device.
15.  The AIoT function reports to AIoT operation to the AF.
6.X.2.2
The interaction for AIoT Device among AIoT device, reader, AIoT Function and AF.
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Figure 6.X.2.2-1: Service Flow
1-8 are the same as Step1-8 as described in clause 6.X.2.2-1

9. 
If Device-A UL Info is for AF, the AIoT function forward it the AF with the AIoT operation session ID.
10. Optionally, the AF may send to the AIoT function the Device-A DL Info with the AIoT operation session ID.

11. The reader forwards the received Device-A DL Info to the reader based on the binding between Device-A and per AIoT device association.

12. The reader forwards the received Device-A DL Info to Device-A based on the binding between Device-A and per AIoT device association.

NOTE：The UL and DL interaction among AIoT Device, AIoT function and AF may be repeated.

13. After finished the interaction with the AIoT device, the AF notifies the AIoT function that the interaction with AIoT Device-A is finished. 

14-15. The AIoT function can trigger to release the binding and the per AIoT device association becomes available again and can be used for another additional discovered 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
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