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Abstract of the contribution: This contribution proposes updates on the evaluation of KI#2.
1. Discussion 
This contribution proposes changes on the evaluation for KI#2, based on the adopted solution updates in the SA2 #152e meeting.
Based on the relay LS from SA4, the DCAF based solution already updated to replace the DCAF to the IEAF during the last meeting. So, solution#2 should be updated. All of the other solution related to the DCAF can also change the description to the IEAF. Since the IEAF is a new defined AF. The multiple IEAF evaluation part is deleted to keep the IEAF based architecture simple. The note related to the SA4 reply LS can be deleted since the DCAF already updated to the IEAF.

It should be the application on the UE which requests and consumes the analytics from 5GC, so the first EN can be deleted. The second EN is kept to indicate KI#2 still need SA1 reply LS to promote this KI in the future.
Other evaluation parts are updated to capture the progress in the last meeting.
2. Proposal

It is proposed to adopt the following changes in TR 23.700-80.   

*** Start of the 1st change ***

7.2
Key Issue #2: 5GC information exposure to UE
Table 7.2-1: Evaluated based on the NAS based solution vs IEAF/AF based solution

	Evaluation Criteria
	Suggest to use NAS based solution to subscribe/request to network information and expose network information to UE
	Suggest to use IEAF/AF based solution to subscribe/request to network information and expose network information to UE
	Suggest to use NAS based solution to subscribe/request to network information and IEAF/AF based solution to expose network information to UE
	Suggest to use IEAF/AF based solution to subscribe/request to network information and NAS based solution to expose network information to UE
	Pros:
	Cons:

	Solution#2
	Not mentioned.
	The UE Application Client can Subscribe/Request to NWDAF via IEAF to request the information from 5GC, and the analytics result of NWDAF can be delivered to the UE Application via IEAF.
	Only mentioned IEAF based solution.
	Only mentioned IEAF based solution.
	Less complexity for UE to request the information via the IEAF.


Due to the analytic information from NWDAF are all user plane data, so it is more preferred to use the user plane to deliver the data.


	


	Solution#3
	Proposed to leverage the SMF serving the PDU Session for AI/ML based services/applications provides analytics information obtained from the NWDAF to the UE. The UE can enable analytics information exposure to UE during PDU Session Establishment procedure and PDU Session Modification procedure which will impact these two procedures.
	Not mentioned.
	Only mentioned NAS based solution.
	Only mentioned NAS based solution.
	Solution#3 leverages existing NAS signalling and SM procedures to enable network communication with the UE with built-in NAS security.


	Impact the NAS signalling. The UE can enable analytics information exposure to UE during PDU Session Establishment procedure and PDU Session Modification procedure which will impact these two procedures.

The SMF should understand or recognize the newly introduced parameters in UE request,

Massive network analytics notification may cause control plane congestion.

It requires to define new interaction between UE NAS and UE Application Client for data exposure.

	Solution#4
	Only mentioned that network information exposure to UE via NAS.
	For the request phase, the AF subscribes to the NWDAF on behalf of UE including UE identifier, Analytics ID, Area of Interest, Notification Target Address (+ callback URI), Target UE IP Address, UE's subscription correlation ID, and the analytics data of NWDAF can be delivered by the AF to the UE over application layer.
	Only mentioned that network information exposure to UE via NAS.
	The request is based on AF and the notification is based on NAS.
	No need for 5GC to translate UE's request as in Solution#2 and hence less complexity for UE to request the information via the AF.

The network information exposure to UE via NAS may have relatively low notification delay.
	Carry the same concern as Solution#2 w.r.t. IEAF related issues.

Impact the NAS signalling. The analytics information exposure to UE during PDU Session Modification procedure.

Massive network analytics notification may cause control plane congestion.

It requires to define new interaction between UE NAS and UE Application Client for data exposure.

	Solution#5
	Proposed to let SMF on behalf of the UE to subscribe specific Analytics to the NWDAF. The UE provides the input parameter required for these Analytics during the PDU Session Establishment Request or it may provide the input parameters using UL NAS TRANSPORT message, through the AMF. The SMF sends PDU Session Establishment accept including the analytics results or the AMF send the DL NAS transport including the analytics results.
	If the information delivery mode indicates the UE may use only "UP" or "Both", the UE may request a PDU Session Establishment to enable connectivity toward an AF (e.g. IEAF) and request Analytics and/or Event Notification and have those Analytics and Event Notification delivered over the UP, using the IEAF or other AF as an anchor.
	Based on policy or access to Network Analytics, e.g. showing high CP load, the SMF may route Analytics of Network Exposure notification through the UP, either directly through the UPF (via N4) or through and AF such as IEAF.
	Both NAS based solution and IEAF/AF based solution are mentioned. The UE may provide its capability (NAS/IEAF) upon registration. AMF checks if the UE is allowed to request and get Network Exposure information, and whether notifications/responses can be sent over the CP, UP or both.
	Similar considerations as the Solution#2 and Solution#3 for the pros.
	Supporting both UP and CP solutions may bring higher complexity to the network and the UE over proposals addressing UP or CP only solutions. It needs negotiation of the UE capability support for network exposure.

Existing NAS procedures are extended to enable authorization for delivery of Network analytics and to determine delivery mechanism, either CP or UP.

Similar concern as the Solution#2 and Solution#3 for the cons.

	Solution#8
	Partially applicable as the solution uses NAS to expose network information to UE in option A. 
	Partially applicable.

For 5GC information that relate to an AF Session/PDU Session, the AF on behalf of UE subscribes via the PCF. The SMF sends an AF Session/PDU Session specific notification to the AF via the PCF. For other info, the AF directly subscribes the info to the NF/NWDAF for the UE, and the NF/NWDAF notifies the AF directly.

The AF may inform the UE, via application layer communication, about the assistance information based on the received information from 5GS and local configuration for option B.
	 Partially applicable. The AF can notify the UE in option B for 5GC information.
	The request/subscription is based on AF and the notification to the UE is based on NAS in option A and via AF in option B.
	Same benefit as Solution#4.

Limited impact on NAS signalling for AF Session/PDU Session specific information, while reusing existing NFs and procedures for QoS change notification. The network information exposure to UE via NAS may have relatively low notification delay.
	

	Solution#29
	Not mentioned.
	Not mentioned.
	Not mentioned.
	UE and AI/ML application servers negotiate the AI/ML task to be performed and the task related parameters, AF provides the subscription data of the AI/ML task to UDM via NEF. When the subscription data of the AI/ML task is changed, the UDM notify SMF. SMF determines the recommended service transmission time duration and exposes such parameter to UE via NAS.
Other option is the PCF requests analytics from NWDAF and then exposes network information (i.e. information based on network analytics) to the UE using UE policy
	The network information exposure to UE via NAS may have relatively low notification delay.
	The request is not from UE directly, instead it is from UDM when the subscription data of the AI/ML task is changed. This solution only mentioned how to send the information to the UE, and hence it is only a partial solution. 

	Solution#30
	Not mentioned.
	The UE Application Client can Subscribe/Request to NWDAF via IEAF to request the information from 5GC.
	Not mentioned.
	Only mentioned IEAF based solution.
	Sub-set of the solution#2 with similar considerations
	Carry the same concern as Solution#2.

	Solution#31
	Proposed to leverage the AMF for provisioning of AI/ML assistance information to UE based on the analytics from the NWDAF. UE requests AI/ML assistance information in the registration procedure or UL NAS message. AMF subscribes to NWDAF for a UE and support a NAS message to deliver results to UE.
	Not mentioned.
	Only mentioned NAS based solution.
	Only mentioned NAS based solution.
	Same advantage as solution #3 except using AM NAS. The solution leverages existing NAS signalling to enable network communication with the UE with built-in NAS security.
	NAS signalling is extended to support the new parameters for delivery of AI/ML assistance information.

Massive network analytics notification may cause control plane congestion.

It requires to define new interaction between UE NAS and UE Application Client for data exposure.




Table 7.2-2: Evaluated based on other specific criteria
	Evaluation Criteria
	The authorization control or network consent for network information or data analytics exposure to the UE
	The discovery and negotiation of the UE capability support for network exposure.
	Support for Multiple IEAFs


	Support the AI/ML translator (AIML-T)
	Pros:
	Cons:

	Solution#2
	The NWDAF determines the authorization information for the UE based on local policy and the network consent as a UE subscription data from the UDM about whether the UE has subscribed to the service that obtaining some specific analytics ID from network.
	Not mentioned.
	There could be more than one IEAF to support the given application at different service areas. The NWDAF can use the NRF to discover the IEAF serving the UE currently.
	Not mentioned.
	Solution #2 suggest to support the authorization control or network consent for network information or data analytics exposure to the UE. The network can prevent the UE from receiving the information which is not related to the UE itself.
	Dependency on SA3 to finalize the secured user plane based approach to expose network info to UE.

Need further discussions to understand the necessity to support multiple IEAFs. Needs further discussion on DEC deployment cases.

	Solution#3
	The authorization control and network consent are performed by the SMF based on subscription data.
	The SMF provides 5GC info to the UE only when the UE requests it. (Enabling request for analytics information exposure from the UE can be considered as UE capability)
	Not mentioned.
	Not mentioned.
	Solution #3 supports the authorization control or network consent for data analytics exposure to the UE. The network can prevent the UE from receiving the information which is not related to the UE itself.
	

	Solution#4
	Not mentioned.
	Not mentioned.
	Not mentioned.
	Not mentioned.
	
	

	Solution#5
	There should be a Network controlled mechanism to enable the UE access to data collection as a whole or more specific data collection, through data collection policies, that pertains to certain Network capabilities/services, Operator policies may be used to determine which analytics a UE is allowed to collect.
	The UE may indicate its capability during the Registration procedure by including a new IE, e.g. "Network Exposure capability. The UE may also indicate whether it is capable of receiving Network Exposure Capability Notifications and or Analytics over the CP, UP or both". The UE capability may be used by the AMF/UDM to determine whether to check if the UE is allowed to request and get Network Exposure information, and whether notifications/responses can be sent over the CP, UP or both.
	Not mentioned.
	Not mentioned.
	Solution #5 suggest to support the authorization control or network consent for network information or data analytics exposure to the UE. The network can prevent the UE from receiving the information which is not related to the UE itself.

It provides a flexible mechanism that allows both CP and UP alternatives.


	In order to support both CP and UP solution, negotiate the UE capability with the network to support the AIML service is needed.

	Solution#8
	Not mentioned.
	UE and AF make some negotiations in the application layer to determine that 5GC information is required for the UE's local decision on application AI/ML operations and UE allows AF to subscribe the 5GC information on behalf of itself.
	Not mentioned.
	Not mentioned.
	The negotiation happens in the app layer which will have less complexity.
Applications in the UE may reuse the same mechanism to trigger adaptation to potential QoS change and to QoS change notifications. This may simplify application layer implementation e.g. implement procedures to prepare adaptation when QoS change is predicted and finally execute adaptation when QoS actually change.

It uses built-in NAS security mechanism.
	TBD

	Solution#29
	Not mentioned.
	If UE has ability to perform AI/ML service, it will indicate to request AI/ML service notification.
	Not mentioned.
	Not mentioned.
	TBD
	Unclear the benefit for the new indicator and need further discussion.

	Solution#30
	Not mentioned.
	Not mentioned.
	Not mentioned.
	The AIML-T is responsible for translating (mapping) the Application layer AI/ML related requests received from UE(s) to the requests for 5GC and converting the information or analytics produced at 5GC to AI/ML assistance information for UE(s). The AI/ML translator could be integrated into IEAF/AF or NEF.
	The translator can effectively ensure that the core network understands the UE's request and also the raw analysis ID will not directly exposure to the UE.
	If the AIML-T resides at the 3rd party domain, it may introduce more signalling overhead because the 5GC cannot apply any filtering before information is sent to the AF.



	Solution#31
	The authorization control and network consent are performed by the AMF based on UE subscription data from UDM. The NWDAF may further check authorization of a specific analytics IDs for the UE.
	The UE may indicate its capability during the Registration procedure by including request for AI/ML assistance information. The AMF can check the inclusion of such parameters to determine UE's capability , and further confirm if the UE is allowed to request and get AI/ML assistance information by referring to subscription data.
	Not mentioned.
	Not mentioned.
	The solution supports the authorization control or network consent for data analytics exposure to the UE. The network can prevent the UE from receiving the information which is not related to the UE itself.
	




Editor's note:
Evaluation would need to be updated after SA2#153E based on approved solutions updates and based on the LS out to SA1/ SA3/SA4 
*** End of the 1st change ***
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