
SA WG2 Temporary Document
Page 8

SA WG2 Meeting #152E e-meeting	S2-2207808
Elbonia, Aug 17th – 26th, 2022	

Source:	Ericsson
Title:	KI#2, Sol#31: Updates to add Analytics container between UE and NWDAF
Document for:	Approval
Spec:	3GPP TR 23.700-80
Agenda Item:	9.21
Work Item / Release:	FS_AIMLsys / Rel-18
Abstract: This contribution updates Solution #31 to add option that UE can ask analytics directly from NWDAF.
Discussion
Solution#31 in TR 23.700-80 uses AMF to subscribe analytics to NWDAF on behalf of UE. In the solution, AMF maintains context of which UE subscribes to which Analytics, and also maintains the mapping between UE and analytics subscriptions to NWDAFs. However, usually the interaction messages between UE and NFs (e.g. SMF, PCF) are transparent to AMF. AMF is usually acting as message forwarder between UE and NFs. 
Therefore, we update Solution#31 with an option that UE can interact with NWDAF using a container, say Analytics container. Through the Analytics container, UE can send Analytics request to NWDAF, NWDAF can send Analytics result to UE. The Analytics container can be put into UL NAS messages and UE can request Analytics at any time.
 
Proposals
The following text is proposed to be added to TR 23.700-80 v0.3.0


[bookmark: _Toc500949097]********** Start of Changes ***************
[bookmark: _Toc104816855]6.31	Solution #31: Network information exposure to UE
[bookmark: _Toc104816856]6.31.1	Description
This solution is for KI#2.
The AI/ML applications at the UE can rely on the application server in the data center to overcome its limited computational capability for complex AI/ML operations, e.g. model training, inference, etc. In the case, the performance of the AI/ML application becomes vulnerable to the varying network conditions. For example, improper model selection based on inaccurate assessment of network conditions can seriously degrade the performance of AI/ML applications. It is known by several researches that the performance of AI/ML applications, including split computing and model transfer cases, can be improved significantly when the estimation on the network conditions can be given to the AI/ML applications before/during the operations.
In the solution, the 5G network provides a UE with assistance information on the network congestion level. The UE can utilize the received analytics on network congestion prediction to decide, e.g. its ML model for training and inference, selection of ML models to transfer from/to the model server in the network, etc.
Editor's note:	Whether and how the UE can use 5GC information for AI/ML operations is FFS and needs to be describe with valid justification before solution can be adopted, considering also that the same information will be used by the AI/ML application server as well.
[bookmark: _Toc104816857]6.31.2	Procedures

The procedure is depicted in 6.31.2-1.



Figure 6.31.2-1: Procedure for network information exposure to UE
1-2.		The UE requests AI/ML assistance information on network congestion during the registration procedure. The UE may include conditions for periodical provisioning of the information.
	Alternatively, UE sends UL (Up Link) NAS message to AMF, in the message it includes an Analytics container including the Analytics request to NWDAF. The Analytics container can be either read by the AMF if AMF subscribes network analytics to NWDAF on behalf of the UE, or read by NWDAF if UE interacts with NWDAF directly. AMF discovers and selects NWDAF according to clause 5.2 in TS 23.288 [6], where AMF may get the Analytics IDs in the Analytics container. Otherwise, AMF can forward the Analytics container to one of the discovered NWDAF, that NWDAF can do NWDAF selection and ask the analytics from the NWDAF who can support the requested analytics from the UE.
Editor's note:	It is FFS if other procedures can be used for the UE to request AI/ML assistance information.
3.		The AMF subscribes to the NWDAF to request analytics for network congestion prediction, e. g. (Slice) Load Level, NF load, Network Performance, and receives analytics output from the NWDAF. The AMF may set the Analytics Filter information based on stored UE context information, e.g. UE ID, Registration Area, allowed S-NSSAIs for the UE, etc.
Editor's note:	Whether and how the AMF checks if analytics can be allowed to the UE is FFS.
Editor's note:	It is FFS how the AMF obtains input parameters for Analytics ID when the input parameters are different from the stored UE context information, and based on the enabled Application AI/ML operations.
Alternatively, AMF forwards the Analytics request (i.e., Analytics container) from UE to the NWDAF. NWDAF maintains which UE requests which Analytics ID(s) and all the related information in the UE analytics exposure context. When there is analytics result, NWDAF embeds the result into an Analytics container and call Namf_Communication_N1N2MessageTransfer service of AMF.
4.	The AMF sends analytics information to the UE or periodically based on the request received from the UEvia DL NAS message.
Editor's note:	The NAS message to deliver the analytics information is FFS.
5-6.	The UE forwards the received information to the AI/ML applications that require AI/ML assistance information on network congestion prediction. The AI/ML application at the UE decides/changes AI/ML model based on the received network congestion information, and sends selected AI/ML model information to the application server using an application signalling.
NOTE:	The step 5 and 6 are out of scope of 3GPP.

[bookmark: _Toc104816858]6.31.3	Impacts on Existing Nodes and Functionality
UE:
-	Support indication to request AI/ML assistance information, e.g., via Analytics container, in the registration requestprocedure or UL NAS message.
-	Support providing received congestion prediction information to the application.
-	Support a DL NAS message to receivedeliver congestion prediction AI/ML assistance information.
AMF:
-	Support subscription to NWDAF for a UE, if the UE request for AI/ML assistance information or the Analytics container is terminated by AMF.
-	Support a DL NAS message to deliver AI/ML assistancecongestion prediction information.
NWDAF:
· Support receiving Analytics container from UE.
· Maintaining UE analytics request context.
· Support sending Analytics container to UE via AMF through a Namf_Communication_N1N2MessageTransfer service.

********** End of Changes ***************
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