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Abstract: This contribution proposes to update solution#39 to remove ENs.
1. Discussion
It proposes to update the Solution #39 for KI#7 to address the following ENs.
Editor's note:
Whether the enhancement of the current procedures for Analytics Exposure or Event Exposure is FFS.

Editor's note:
The user consent checking for the UE related 5GC information or analytics exposure to 3rd AF needs to cooperate with SA3.

Editor's note:
It is FFS whether the 5G network that exposes the network information needs to be aware of the purpose of the FL operation of the application.

In addition to the UE mobility information (i.e. Location Report, Connectivity state changes, UE reachability status) of AMF and the data analytics (i.e. UE mobility predictions and UE Abnormal behaviour analytics) of NWDAF proposed in Solution #39, there are some additional network information or data analytics proposed in other solutions that can be exposed to the AF for the AF to select FL members. For example, expose WLAN performance analytics per UE of NWDAF to assist AF to select the UEs who are in WLAN and the signal quality is good enough as described in solution #24, and expose QoS Monitoring information (e.g. delay, throughput UL/DL, packet transmission and packet retransmission) of UPF to assist AF to select the UEs whose QoS performance can meet the requirements of FL operation as described in solution #43. So we think it's not necessary to enhance the current procedures for Analytics Exposure or Event Exposure, and we can address the first EN by simply removing it.
For the second EN, it can also be removed, since the similar mechanisms has already been supported in clause 5.1.3 of TS 33.558. 
Since the SLA between the ASP and MNO may specify that the AF can obtain network information for a specific purpose, e.g., the AF can obtain network information for FL member selection. Therefore, the 5G network may need to be aware of the purpose of the FL operation of the application, and the AF may include the purpose of obtaining network information in the subscription service operations. In addition, the corresponding user consent mechanism has been included in the conclusion of clause 8.5 of TR 33.867, i.e., 
"An NF acting as the user consent enforcement point is able to determine the actual purpose for data processing when other NFs request data subject to user consent.
NF involved in user consent handling may include a list of purposes when requesting user consent related parameters from the enforcement point. However, this is left to the normative work and to be decided on a use case basis. It is recommended that the purpose of data processing is formatted as a blob. The content of such blob is out of scope. "
The "NF involved in user consent handling" could be the AF, and whether the AF needs to include a list of purposes when requesting UE related network information depends on the specific use case. For example, if the network can infer the purposes based on the request of the AF, then the AF does not need to include the purposes in the subscription service operations.
In addition, a NOTE is added to clarify the removal of the last two ENs.
2. Proposal

It is proposed to capture the following changes vs. TR 23.700-80.
* * * * First change * * * *

6.39
Solution #39: 5GC information assistance to FL members' selection

6.39.1
Description

This solution addresses Key Issue #7 "5GS Assistance to Federated Learning Operation" on assistance to selection of UEs for FL operation.

This solution is based on the principles as follows:

-
The FL group management is under the control of the AF; and

-
The 5GC NF just provides some network information to help the AF to select and manage the group of UEs which will be part of FL operation; and

-
How the AF selects and manages the group of UEs which will be part of FL operation based on the network information is out of 3GPP scope.

To request the network information from the 5GC NF, the AF may provide an Area of Interest and/or a UE group ID to reduce the signalling of network information exposure. Take the FL assisted Word Query Suggestion Model as an example, the AF for Gboard on Android (i.e. the Google Keyboard) may provide TAC (Type Allocation Code) as an External UE group ID to 5GC NF to request the UE's network information if the UE is an Android terminal. Furthermore, there are hundreds of millions of Android UEs in the 5G network, so to save the signalling of network information exposure, the AF may also provide an AoI to 5GC NF to request the UE's network information if the UE is located in the AoI or about to enter the AoI.

The assistance network information which can be provided by 5GC NFs to assist FL members' selection by AF is shown in Table 6.39.1-1.

Table 6.39.1-1: Information which can be provided by 5GC NFs for FL members' selection

	Network Information
	5GC NF
	Description
	Actions of AF (examples)

	UE locations (1..max)
	AMF
	UE positions
	AF only selects the UEs which are located in the requested AoI to join the FL group.

	   >UE location
	
	TA or cells that the UE enters (NOTE 1)
	

	   >Timestamp 
	
	A time stamp when the AMF detects the UE enters this location
	

	CM state
	AMF
	The NAS signalling Connection state of the UE with the AMF, including CM-IDLE state and CM-CONNECTED state
	AF only selects the UEs which are in CM-CONNECTED state to join the FL group.

	UE Reachability
	AMF
	Whether the UE is reachable
	When the number of the connected UEs is not enough, AF may select the UEs which are in IDLE state but are reachable to join the FL group.

	UE Mobility
	NWDAF
	Statistics or predictions on UE Mobility.
	AF only selects the UEs which are about to enter (UE mobility predictions) the requested AoI to join the FL group.

	UE Abnormal behaviour
	NWDAF
	Statistics or predictions on UE Abnormal behaviour.
	AF does not select the UEs with abnormal behaviour to join the FL group.

	NOTE 1:
UE location includes either the last known location or the current location, under the conditions defined in Table 4.15.3.1-1 in TS 23.502 [4].


To subscribe to the UE locations, CM state and UE Reachability from AMF, the Event IDs "Location Report", "Connectivity state changes", "UE reachability status" as defined in clause 5.2.2.3.1 of TS 23.502 [4] are used respectively. Instead of the "Location Report", the "UE moving in or out of a subscribed "Area Of Interest"" event can also be used to monitor if a UE is located in the requested AoI.

To subscribe to the UE Mobility analytics and Abnormal behaviour related network data analytics from NWDAF, the Analytics ID "UE Mobility" as defined in clause 6.7.2 of TS 23.288 [6] and "Abnormal behaviour" as defined in clause 6.7.5 of TS 23.288 [6] are used respectively.

NOTE:
Which network information is requested by the AF depends on the FL member selection criteria at the AF.

Editor's note:
Whether the solution can be extended to provide generic 5G Core assistance for UE selection for Application AI/ML operation, and then be applicable to other key issues, is FFS.

6.39.2
Procedures
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Figure 6.39.2: Procedure for 5GS assistance to FL members' selection

1a-5a.
The procedure in clause 6.1.1.2 of TS 23.288 [6] for analytics subscribe by AFs via NEF are re-used.

1b-5b.
The procedure in clause 4.15.3.2.3 of TS 23.502 [4] for event notifications subscribe by AFs via NEF are re-used.


In step 1a or step 1b, AF can include the UE filtering policy (e.g. UE group ID, Expected number of UE for reporting) in the subscription service operation, and NWDAF or AMF can derive the notifications based on the UE filtering policy.
NOTE:
The AF may include a list of purposes when requesting UE related network information, and the NEF may perform user consent checking based on the request from the AF and the user consent information from UDM. The corresponding mechanism of user consent checking for the UE related 5GC information or analytics exposure to 3rd AF can refer to the clause 5.1.3 of TS 33.558 and the clause 8.5 of TR 33.867.



6.39.3
Impacts on services, entities and interfaces

AF:
-
Support to subscribe the Event IDs "Location Report", "Connectivity state changes", "UE reachability status", and/or "UE moving in or out of a subscribed "Area Of Interest"" by AMF, via NEF.

-
Support to subscribe the Analytics IDs "UE Mobility" and "Abnormal behaviour" by NWDAF, via NEF.

-
Including the UE filtering policy in the subscription service operation.

* * * * End of changes * * * *
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