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Abstract: This contribution proposes a new solution for KI#13 on AF influencing the triggers for analytics ID subscription for specific UEs/Groups of UEs. 
1. Discussion
Recently, there has been an increase extension on the role of AFs influencing different aspects of how 5GS controls the UEs and/or group of UEs related to the AFs. Examples of the AF capabilities to influence 5GS for specific UEs and/or group of UEs are providing traffic and routing information, QoS reference information for session management, specific charging requirements, service parameters for UEs, among others. The main motivation is that AFs can provide valuable information to 5GS, so that 5GS NFs can better make use of its resources and provide adequate services to the UEs related to such AFs. 

TR 23.700-91 defines the KI#13 (triggering conditions for analytics), where solution #45 for KI #13 defines that NFs themselves can decide which UEs or group of UEs are used as target of analytics ID when such NFs subscribe/request analytics IDs to NWDAF.  
Problem: The current solution #45, although important as basic mechanism for triggering NFs to subscribe/request analytics IDs to NWDAF, does not take into account any information from AFs when consuming analytics related to specific UEs and/or group of UEs. Consequently, NFs decide by themselves which specific UEs and/or group are related to which analytics IDs, while AF may be the best entity to indicate which analytics IDs could be more effective to certain UEs or group of UEs.    
The main assumption is that the AF does not know the network conditions, but it knows the requirements, behaviour, and status (at application level) of its specific UEs and/or group of UEs. Nevertheless, AF knows that 5GS might enforce changes in the treatment of the UEs according to analytics IDs that reflect network conditions not visible to AF. Additionally, AF, according to its internal logic, can enforce changes in the treatment of specific UEs or group of UEs. However, with current mechanisms offered in 5GS, AF has no support to identify whether its own changes or the 5GS changes are capable to provide better (or worse) result to the requirements and status of its specific UEs and/or group of UEs.
Based on the aforementioned problem, we propose a new solution for KI#13 where AF (via NEF) has the capability of influencing NFs to restrict the usage of analytics IDs to specific UEs and/or group of UEs. AFs may impose restrictions or remove restrictions, directly or via NEF, to analytics ID for specific UEs that shall be consumed by NFs. This information is stored at UDM and is used:

-
by NFs for triggering subscription and/or unsubscription to analytics IDs for specific UEs;

-
by UDM to notify NFs about changes on imposed or removed restrictions to analytics IDs for specific UEs or group of UEs;
The effect of the solution is that AF informs 5GS when it is taking the responsibility of treating specific UEs by itself (i.e., AF restricts 5G NFs to consume analytics IDs for the specific UEs); or AF influence 5GS to take the responsibility for specific UEs (i.e., by removing any restriction on the consumption of analytics ID for specific UEs). This solution allows for improving the usage of AF and 5GS resources to support the treatment of specific UEs and/or group of UEs.
Furthermore, this solution can be combined with other solutions already defined in the TR 23.700-91:

-
Solution #45 (Triggers for requesting analytics) in Section 6.45 defines the triggers based on the internal logic of the NFs or local policies. The proposed solution complements the Solution #45 by considering the requirements for analytics subscription from the AF point of view. 

-
Solution #10 (Handling of mixed and distributed NWDAF deployments) in Section 6.10 defines the transfer of information related to analytics IDs related to moving UEs. The proposed solution can be used in combination by extending the information exchanged among serving NF and new serving NFs in solution #10. 

-
Solution #26 (Reselection of NWDAF) in Section 6.26 defines the mechanisms for relocation of subscriptions among NWDAFs, but does not address the case in which the changes of analytics IDs are among consumers of such analytics ID. This proposal is complementary as it addresses the case where the consumer of the analytics ID is the entity relocated. 
2. Text Proposal

It is proposed the following changes to TR 23.700-91 [2].
* * * * First change * * * * ALL NEW TEXT
6.X
Solution X: AF influencing NFs triggers for interactions with NWDAF
6.X.1
Description 
Recently, there has been an increase extension on the role of AFs influencing different aspects of how 5GS controls the UEs and/or group of UEs related to the AFs. Examples of the AF capabilities to influence 5GS for specific UEs and/or group of UEs are providing: traffic and routing information, QoS reference information for session management, specific charging requirements, service parameters for UEs, among others. The main motivation is that AFs can provide valuable information to 5GS, so that 5GS NFs can better make use of its resources and provide adequate services to the UEs and/or group of UEs related to such AFs. In this solution, we propose the same principle to be applied for the control of analytics IDs consumption by 5GS NFs. 

The main assumption for the proposed solution is that the AF does not know the network conditions, but it knows the requirements, behaviour, and status (at application level) of its specific UEs and/or group of UEs. Nevertheless, AF knows that 5GS might enforce changes in the treatment of the UEs according to analytics IDs that reflect network conditions not visible to AF. Additionally, AF, according to its internal logic, can enforce changes in the treatment of specific UEs or group of UEs. However, with current mechanisms offered in 5GS, AF has no support to identify whether its own changes or the 5GS changes are capable to provide better (or worse) result to the requirements and status of its specific UEs and/or group of UEs.

Therefore, we propose a new solution where AFs can influence NFs triggering of analytics subscription/request to analytics IDs for specific UEs and/or group of UEs. Such influence is related to AFs imposing restrictions or removing restrictions, directly or via NEF, to analytics ID for specific UEs and/or group of UEs that shall be consumed by NFs.
The effect of the solution is that AF informs 5GS when it is taking the responsibility of treating specific UEs by itself (i.e., AF restricts 5G NFs to consume analytics IDs for the specific UEs); or AF influence 5GS to take the responsibility for specific UEs (i.e., by removing any restriction on the consumption of analytics ID for specific UEs). This solution allows for improving the usage of AF and 5GS resources to support the treatment of specific UEs and/or group of UEs.
This solution may be used standalone or combined with other solutions already defined in the TR 23.700-91. 

The main principles of the solution are:

-
NFs are by default allowed to consume analytics IDs for UEs and/or group of UEs. 

-
AFs provides the Analytics Subscription Information (ASI), which defines the properties of analytics IDs for specific UES or group of UEs. The properties are imposing a restriction or removing a restriction for NFs to consume analytics IDs from NWDAF for the indicated UEs and/or group of UEs controlled by the AF. The effect of removing a restriction is that NFs are allowed once again to consume the analytics IDs for specific UEs and/or group of UEs. 
NOTE: 
An indication of a restricted analytics ID for a specific UE and/or group of UE does not prevent a 5G NF to consume the same analytics ID for a different set of UEs and/or group of UEs. 
-
The analytics subscription information, is stored at UDM, and serve as triggers for:
-
NFs to interact with NWDAF for analytics IDs upon UE registration, session management, UE mobility;
-
UDM to notify NFs about changes in the restrictions for analytics IDs for specific UEs and/or group of UEs.
6.X.2
Procedure
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Figure 6.X.2-1:  AF influencing consumption of analytics IDs for specific UEs and/or group of UEs
There are two possible options for enabling the analytics subscription information to be stored at UDM

1a.
(Option 1: Via Configuration) The analytics subscription information is configured, stored, and maintained at UDM.
NOTE 1:
If Step 1a is executed, the Steps 1b, 2 and 3 are skipped.

1b.
(Option 2: Via AF directly or indirectly with NEF support) AFs provides the analytics subscription information (ASI) to UDM, directly if AF is allowed by operator to do so, or via NEF. UDM exposes services that can be invoked with the following input parameters: identification of NF providing the ASI, list of one or more restricted analytics IDs for specific UEs or group of UEs. 
2.
UDM receives, stores, and maintains the analytics subscription information based on interaction with AF (via NEF).

3.
UDM provides to AF (directly or via NEF) the identification of the ASI to enable AF to change the properties of the analytics IDs or the list of UEs or group of UEs associated with stored ASIs. 
4. 
One or more UEs are performing session establishment or UE registration or UE mobility via interactions with 5GS. 

5. 
The NF (e.g., AMF if the UE is performing registration), determines that it has no ASI information about the UE (or UEs, or groups of UEs). The NF invokes the service exposed by UDM to retrieve the restrictions associated with an ASI. The parameters included in the request are a list of analytics IDs, identification of the UEs and/or group of UEs, Notification Target Address and identification of the NF requesting the ASI.
6.
UDM verifies if there exist ASIs related to the parameters included in the received request from the NF. 

7.
UDM provides a response to the NF based on the matching of the requested fields and the maintained ASIs. 
7a. If there is a match for to some or all of the fields in the request, UDM sends to the NF the list of restricted analytics IDs for UEs and/or group of UEs and the associated ASI. 


7b. If there was not a match for any field, UDM sends to the NF an indication of no applicable ASI for any of the requested fields. 

NOTE 2:
The NF might also receive the ASI in case of UE mobility from the previous NF serving the UE or group of UEs, e.g., via UE context transfer. In this case, the NF may not perform the steps 5 – 7.
8.
Based on the received information from UDM, the NF triggers interactions with NWDAF. 
8a. In case the NF receives an indication of no application ASI, the NF can decide according to its internal logic or configuration to further request analytics ID related to the UEs and/or group of UEs. 
8b. In the case the NF receives one or more restricted analytics IDs for the one or more UEs and/or group of UEs, the NF triggers subscriptions/request to NWDAF taking into consideration the received restricted analytics IDs for specific UEs and/or group of UEs. 
NOTE 3:
The operators may configure NFs with further mechanism to decide on the enforcement (or not) of received restricted analytics ID for specific UEs and/or group of UEs. 
NOTE 4:
The steps 9 – 11 may be executed in parallel to the steps 4 – 8.
9.
OAM (9a) or AF (9b) provides updated ASI to UDM. Examples of updates on ASI are change the properties from imposed restriction to removed restriction (or vice versa) on analytics IDs for a list of UEs and/or group of UEs; or change the list of UEs and/or group of UEs for restricted analytics IDs (i.e., include or remove UEs and/or group of UEs).
10.
UDM identifies the NF consumers of ASI that are affected by the updated ASIs. UDM uses the Notification Target Address to interact with the identified NF consumers of ASI to provide the updated restrictions.
11. The one or more NFs that received the updated restrictions from UDM further interact with NWDAF in order to comply with the updated restrictions imposed or removed for its consumption to analytics IDs for UEs and/or group of UEs. 
6.X.3
Impacts on services, entities and interfaces
AF: 
-
Provide analytics subscription information to 5GS 
NEF: 
-
New services to allow AF providing analytics subscription information to be stored at UDM.
UDM: 
-
New data structure for storing the analytics subscription information

-
New services or extension of existing services for interactions between UDM and NFs to allow the analytics subscription information to serve as trigger for NFs to consume analytics IDs from NWDAF for specific UEs and/or Group of UEs. 

AMF, SMF, PCF: 
-
Retrieve or be notified about the imposed or removed restrictions to analytics ID for specific UEs/ Group of UEs related to ASIs.
-
Extensions of the information exchanged between AMFs, SMFs, and PCFs to support the exchange of the restriction to analytics IDs for specific UEs and/or group of UEs during mobility procedures. 






* * * * End of changes * * * *
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�In the figure:





There are two steps 1, so probably some change is needed to avoid confusion for the text in the NOTE 1 that says that steps 2 and 3 are skipped while I understand that step 1 from option 2 is also skipped in option 1





Can you make option 1 dashed box only for the UDM? i.e. not including NEF and AF?


�The Figure was changed as requested to remove the dashed box from UDM and NEF in Option 1. 


In addition, step 1 renumber to Step 1a and Step 1b to allow modification of the NOTE 1 and clarification of possible ambiguity in Step 1.  


�I would rather suggest detailing the impact if e.g. you see that restrictions can be exchanged between NFs


We added an extra line to indicate the impacts when the restrictions can be exchanged among NFs during the mobility procedures. �
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