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Editor's Note:	The inference procedures are FFS as the corresponding API(s) are not defined by stage-3 yet.
5.10.3.4.1	General
The inference procedures are triggered by NWDAF containing AnLF. The NWDAF containing AnLF determines the VFL server (i.e., NWDAF, trusted AF, or untrusted AF) based on the VFL server discovery procedure as described in the clause 4.4.52.2 of 3GPP TS 29.522 [10]. The VFL server generates and responses an aggregation result to NWDAF containing AnLF based on local inference results received from each VFL client(s). 
The inference procedures in this clause include the following cases:
· subclause 5.10.3.4.2 specifies the inference procedure when NWDAF or trusted AF is acting as VFL server while VFL client(s) can be NWDAF, AF, and/or untrusted AF;
-	subclause 5.10.3.4.3 specifies the inference procedure when untrusted AF is acting VFL server while VFL client(s) can be NWDAF.
5.10.3.4.2	Inference procedure for vertical federated learning when NWDAF or Trusted AF is acting as VFL server
The inference procedure when trusted AF is acting as VFL server may be triggered by a request or subscription from a 5GC consumer NF or internal service logic of the AF acting as VFL server. This procedure is used by the NWDAF containing VFL Server to trigger inference procedure for Vertical Federated Learning among multiple NWDAF instances and/or AF containing VFL client.


Figure 5.10.3.4.2-1: General procedure for Vertical Federated Learning when NWDAF is acting as VFL server
0.	To send a request for ML model analytics events, the NWDAF service consumer invokes the Nnwdaf_EventsSubscription_Subscribe service operation to NWDAF containing AnLF as described in clause 4.10.2.2 of 3GPP TS 29.520 [5], or the NWDAF service consumer invokes Nnwdaf_AnalyticsInfo_Request service operation to NWDAF containing AnLF to request the analytics information as described in clause 4.3.2.2 of 3GPP TS 29.520 [5].
1.	The NWDAF containing AnLF determines the NWDAF or trusted AF acting as an VFL server. If NWDAF is selected as VFL server, the NWDAF containing AnLF invokes the Nnwdaf_EventsSubscription_Subscribe service operation to VFL server NWDAF as described in clause 4.10.2.2 of 3GPP TS 29.520 [5]. If the trusted AF is selected as VFL server, the NWDAF containing AnLF invokes Naf_Inference_Subscribe service operation to VFL server trusted AF to perform the VFL inference as described in clause 5.5.2.2.2 of 3GPP TS 29.530 [X].
2.	The VFL server and VFL clients perform VFL training procedures as described in clause 5.10.3.3.
3.	The NWDAF or trusted AF acting as VFL server sends the VFL inference request to each VFL client.
3a. If the VFL client is another instance of NWDAF, the NWDAF or trusted AF acting as VFL server invokes Nnwdaf_VFLInference_Subscribe service operation as described in clause 4.11.2.2.2 of 3GPP TS 29.520 [5]. If the Subscription is successfully processed and accepted, the VFL client sends Nnwdaf_VFLInference_Subscribe Response message as described in clause 4.11.2.2.2 of 3GPP TS 29.520 [5].
3b.	If the VFL client is a trusted AF, the NWDAF or trusted AF acting as VFL server invokes Naf_VFLInference_Subscribe service operation as described in clause 5.5.2.2.2 of 3GPP TS 29.530 [X]. If the Subscription is successfully processed and accepted, VFL client sends Naf_VFLInference_Subscribe Response message as described in clause 5.5.2.2.2 of 3GPP TS 29.530 [X].
[bookmark: _Hlk206425240]3c. If NWDAF VFL client is an untrusted AF, the NWDAF or trusted AF acting as VFL server invokes Nwdaf_VFLInference_Subscribe service operation through NEF. The NEF invokes Naf_VFLInference_Subscribe by sending an HTTP POST request as described in clause 5.5.2.2.2 of 3GPP TS 29.530 [X]. If the Subscription is successfully processed and accepted, VFL client sends Naf_VFLInference_Subscribe response message as described in clause 5.5.2.2.2 of 3GPP TS 29.530 [X]. The NEF sends Nwdaf_VFLInference_Subscribe response message to VFL server as described in clause 4.11.2.2.2 of 3GPP TS 29.520 [5]. 
NOTE 1:	For the trusted AF is acting as VFL server, the VFL client can only be the NWDAF.
4.	Each VFL client collects its local data. Based on the "notifCorrId" attribute received in step 1, each VFL Client determines the VFL local model to generate the intermediate local inference results.
5.	Each VFL client sends the client intermediate local results to the VFL server.
5a.	If the VFL client is another instance of NWDAF, then it sends the response to the VFL server by invoking Nnwdaf_VFLInference_Notify service operation as described in clause 4.11.2.4.2 of 3GPP TS 29.520 [5]. 
5b.	If the VFL client is a trusted AF, then it sends the response to the VFL server by invoking Naf_VFLInference_Notify service operation as described in clause 5.3.2.4 of 3GPP TS 29.530 [X].
5c.	If the VFL client is an untrusted AF, then it sends the response to the VFL server to NEF by invoking Naf_VFLInference_Notify service operation as described in clause 5.3.2.4 of 3GPP TS 29.530 [X]. For each untrusted AF VFL client, the NEF converts any external identifiers to internal identifiers and the NEF invoking Nnef_VFLInference_Notify service operation as described in clause 4.11.2.4.2 of 3GPP TS 29.522 [10].
6.	The VFL server combines all the intermediate local results to generate the combined inference results.
7.	If the NWDAF is the VFL server in step 1 and analytics notifications are to be sent, the VFL server NWDAF invokes Nnwdaf_EventsSubscription_Notify service operation to NWDAF containing AnLF as described in clause 4.2.2.4 of 3GPP TS 29.520 [5]. The NWDAF containing AnLF responds to the Nnwdaf_EventsSubscription_Notify service operation as described in clause 4.2.2.4 of 3GPP TS 29.520 [5].
If the trusted AF is VFL server in step 1 and analytics notifications are to be sent, the VFL server NWDAF invokes Naf_Inference_Notify service operation to NWDAF containing AnLF as described in clause 5.3.2.4 of 3GPP TS 29.530 [X]. The NWDAF containing AnLF responds to the Naf_Inference_Notify service operation as described in clause 5.3.2.4 of 3GPP TS 29.530 [X]. 
8.	The NWDAF containing AnLF invokes the Nnwdaf_EventsSubscription_Notify service operation to the consumer as described in clause 4.2.2.4 of 3GPP TS 29.520 [5], or sends Nnwdaf_AnalyticsInfo_Request response message to the consumer as described in clause 4.3.2.2 of 3GPP TS 29.520 [5].
5.10.3.4.3	Inference procedure for vertical federated inference when untrusted AF is acting as VFL server
This procedure is used by the NWDAF containing VFL Server to trigger inference procedure for Vertical Federated Learning among multiple NWDAF instances and/or AF containing VFL client.


Figure 5.10.3.4.3-1: Inference procedure for Vertical Federated Learning when untrusted AF is the VFL Server
0.	Same as step 0 in clause 5.10.3.4.2.
[bookmark: _Hlk207307178]1.	The NWDAF containing AnLF determines the untrusted AF acting as an VFL server. The NWDAF containing AnLF invokes Nnef_Inference_Subscribe service operation to NEF as described in clause 4.4.50.2 of 3GPP TS 29.522 [10] and then NEF forwards the subscription to the VFL server untrusted AF using Naf_Inference_Subscribe service operation to perform the VFL inference as described in clause 5.5.2.2 of 3GPP TS 29.530 [X]. 
2.	The VFL server and VFL clients perform VFL training procedures as described in clause 5.10.3.3.
3.	The untrusted AF acting as VFL server sends a inference request to VFL clients by invoking Nnef_VFLInference_Subscribe service operation to all associated VFL clients i.e., NWDAF, as described in clause 4.4.50.2 of 3GPP TS 29.522 [10].
4.	The NEF sends the inference request received from the untrusted AF acting as VFL server to VFL clients i.e., NWDAF instances. The NEF shall map the external NWDAF and GPSI(s) to the internal NWDAF and SUPI(s). The inference request will be sent through NEF by invoking Nnwdaf_VFLInference_Subscribe service operation as described in clause 4.11.2.2.2 of 3GPP TS 29.520 [5].
5.	Same as step 2 in clause 5.10.3.4.2. Additionally, an NWDAF VFL client which is interacted with additional NWDAF VFL client(s) receives responses from each of those client(s) and then aggregates the intermediate result.
6.	Each VFL client responses to NEF with the client intermediate local results by invoking the Nnwdaf_VFLInference_Notify service operation as described in clause 4.11.2.4.2 of 3GPP TS 29.520 [5].
7.	The NEF maps the internal NWDAF and SUPI(s) to external NWDAF and GPSI(s) by invoking Nnef_VFLInference_Notify service operation to the untrusted AF acting as VFL server as described in clause 4.11.2.4.2 of 3GPP TS 29.522 [10].
	The VFL server untrusted AF sends the notification of the inference result to NWDAF containing AnLF by invoking Nnef_Inference_Notify service operation to NEF as described in clause 4.4.50.2 of 3GPP TS 29.522 [10] and then NEF forwards the subscription to the NWDAF containing AnLF using Naf_Inference_Notify service operation as described in clause 5.3.2.4 of 3GPP TS 29.530 [X]. 
8.	Same as step 8 in clause 5.10.3.4.2.
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