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Abstract: This contribution proposes conclusions and some updates to the evaluation for KI#7.  Add a new procedure to clarify how the TopN parameter is used when PCF is a service consumer.
1. Discussion
Only one solution i.e. Solution #61 is captured for the Key Issue #7: Adding Application attributes and KPIs as the Input data in some services described in TS 23.288 [5]. 
Solution #61 covers enhancement for two Analytics-ID, QoS Sustainability and Observed Service Experience Analytics.
Enhacement of QoS Sustainability Analytics ID evaluation
For QoS Sustainability the enhacement introduces the TopTen concept and add Application-ID and their KPIs in the data imput. In the Rel-16 version of this Analytics-ID, in case of an Outcome results as a prediction indicating that the QoS is not going to be sustained; the consumer does not have any clue of what to do; therefore, for critical use cases such as self-driving vehicles, this analytics ID is not indicated due to the lack of alternatives in case of a negative outcome.
[bookmark: _Toc11145288]For Rel-17, the enhancement introduces the Top-Ten concept; in case of a negative Outcome, the Service consumer receives the top-ten Application-IDs that are causing the issue of QoS sustainability and can react in real-time to request for the PCF actions to manage the traffic that is impacting the QoS sustainability. In the case of the PCF being the service consumer, the reaction is right forward performed with minimum disturbance in the QoS and permanently assuring the SLAs for critical services. In this scenario, the AF interacts (directly or through the NEF) with the PCF as described in TS 23.503 clause 5.3.1 Interactions between PCF and AF, in this case the PCF is the service consumer of the QoS sustainability Analytic ID. There is a need to define a procedure to clarify how this Analytics output is used in particular for the PCF that is explicitly mentioned as consumer.

Enhacement of Observed Service Experience Analytics ID evaluation
For Observed Service Experience the enhacement introduces the TopN concept as a parameter in the Analytic Filter and add Application-ID and their KPIs that are present in the traffic as additional data imput. In the Rel-16 version of this Analytics-ID, it focuses only on Application IDs served by AFs that could interact with the NEF and NWDAF. As a reference in a typical 4G network in 2020, Application IDs served by AF are less than 5% of the total Application-IDs present in the traffic. To have more context, it is possible to find in the network 3000 different Application-ID served from the internet.
As a conclusion is stated in 23.700-91 clause 8.4, ensure that slice SLA is guaranteed and leverage the Analytics Id on Observed Service Experience and Slice Load. Enhancement of Observed Service experience for this purpose is critical; otherwise, the usages of this Analytics ID will use less than 5% of the application-IDs present in the traffic to assure that slice SLA is guaranteed; therefore, the system would not offer SLA assurance for traffic served from the Internet.

For Rel-17, the enhancement introduces the TopN concept; with this concept, the service consumer can target the Top N Application-IDs that are experiencing the poorest service experience among applications served from the Internet and Applications served by local AFs. This mechanism is essential to find straight forward the Applications experiencing QoE issues. In the Rel-16 version of this Analytics-ID, this mechanism is not present; how to target the right applications that are experiencing QoE issues among 3000 Applications when internet traffic is considered, it is an important challenge.
 
This clause mentions also solutions different than Solution #61 that uses or proposes enhancement to the Observed Service Experience Analytics ID no related to the solution #61. 

2. Text Proposal
[bookmark: _Toc326248712][bookmark: _Toc519004414]It is proposed the following changes to TR 23.700-91.
* * * * First change * * * *
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Table 6.0-1: Mapping of Solutions to Key Issues
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* * * * End of the change* * * *


* * * * Next change * * * *
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Procedure to clarify how QoS sustainability Analytics output is used when an outcome prediction is negative and the QoS is no become sustained. In this particular case, the PCF is the service consumer.


Figure 6.61.4-2: "QoS Sustainability" PCF as service consumer
This procedure is similar to the procedure in figure 6.61.4-1, with the following differences. 
Step 0.a. AF-PCF Interaction with Ncp_PoliceAuthorization AF session with required QoS as described in 23.503 clause 6.1.3.22
Step 0.b Npcf_EventExposure_Subscribe with QoS targets can no longer be fulfilled. This subscription allow the AF to get aware in case QoS is not going to be guarantee.
Step 6. PCC Rule installation to detect and report Application start/stop for those TOPN Application that belongs to background traffic

Step 7. Based on subscription on Step 6. Nsmf Application ID Start is detected by UPF-SMF. Application ID which belongs to background traffic category,

Step 8. PCF initiated SM Policy Association Modification 
Based on Step 7 outcome, PCF update policies to manage QoS assuring the QoS Sustainability for the Targeted UE is maintained. Previously it was predicted QoS Sustainability will be compromised due to one or more of reported TOPN Application-IDs

* * * * End of the change* * * *




* * * * Next change * * * *


7	Overall Evaluation
Editor's note:	This clause will provide evaluation of different solutions.
7.7	Key Issue #7 Adding Application attributes and KPIs as the Input data in some services described in TS 23.288 [5]
The following is a description of solution #61 and the aspects that are covered, there are no evaluation of the different solutions, since only one solution is defined. However, this clause evaluates some aspects of solution#61 as regards to:
Two Analytics-ID are covered in this solution: 
· QoS Sustainability 
· Observed Service Experience.

This clause mentions also solutions different than Solution #61 that uses or proposes enhancement to the Observed Service Experience Analytics ID no related to the solution #61. 


Enhacement of QoS Sustainability Analytics ID
For QoS Sustainability the enhacement introduces the TopTen concept and add Application-ID and their KPIs in the data imput. In the Rel-16 version of this Analytics-ID, in case of an Outcome results as a prediction indicating that the QoS is not going to be sustained; the consumer does not have any clue of what to do; therefore, for critical use cases such as self-driving vehicles, this analytics ID is not indicated due to the lack of alternatives in case of a negative outcome.
For Rel-17, the enhancement introduces the Top-Ten concept; in case of a negative Outcome, the Service consumer receives the top-ten Application-IDs that are causing the issue of QoS sustainability and can react in real-time to request for the PCF actions to manage the traffic that is impacting the QoS sustainability. In the case of the PCF being the service consumer, the reaction is right forward performed with minimum disturbance in the QoS and permanently assuring the SLAs for critical services. In this scenario, the AF interacts (directly or through the NEF) with the PCF as described in TS 23.503 clause 5.3.1 Interactions between PCF and AF, in this case the PCF is the service consumer of the QoS sustainability Analytic ID.
QoS Sustainability Analytics ID is not mentioned in any other solution for Rel-17

Enhacement of Observed Service Experience Analytics ID
There are two kind of enhancement in this solution for this Analytics ID, the first enhancement aims that the observed Service experience includes Application IDs that are present in the traffic mix and are not necessarily linked to the AFs, also improving statistics reporting. The second enhacement introduces the TopN concept as a parameter in the Analytic Filter and add Application-ID and their KPIs that are present in the traffic as additional data imput. In the Rel-16 version of this Analytics-ID, it focuses only on Application IDs served by AFs that could interact with the NEF and NWDAF. As a reference in a typical 4G network in 2020, Application IDs served by AF are less than 5% of the total Application-IDs present in the traffic. To have more context, it is possible to find in the network 3000 different Application-ID served from the internet.
As a conclusion is stated in 23.700-91 clause 8.4, ensure that slice SLA is guaranteed and leverage the Analytics Id on Observed Service Experience and Slice Load. Enhancement of Observed Service experience for this purpose is critical; otherwise, the usages of this Analytics ID will use less than 5% of the application-IDs present in the traffic to assure that slice SLA is guaranteed; therefore, the system would not offer SLA assurance for traffic served from the Internet.

For Rel-17, the enhancement introduces the TopN concept; with this concept, the service consumer can target the Top N Application-IDs that are experiencing the poorest service experience among applications served from the Internet and Applications served by local AFs. This mechanism is essential to find straight forward the Applications experiencing QoE issues. In the Rel-16 version of this Analytics-ID, this mechanism is not present; how to target the right applications that are experiencing QoE issues among 3000 Applications when internet traffic is considered, it is an important challenge.
 
Observed Service experience Analytics ID is mentioned in several solutions for Rel-17

Following a brief of the solutions that uses or enhances Obsered Service Experience.
Solution#2 uses Observed Service Experience to ensure that slice SLA is guaranteed. Solution #2 and Solution #61 are not only complementary but also Solution #2 needs Solution #61 as is described above. 
Solution #4 uses Observed Service Experience to PCF determines the RFSP value for a UE, Observed Service Experience is extended to provide Service Experience per RAT type and Frequency. Solution #4 and Solution #61 are complementary, there is not any known conflict in between both solutions. 
Solution #31 usages Observed Service Experience to provide service experience analytics per UP path including UPF and DNAI. It is focused on Applications served by AFs. Solution #31 does not have conflict with Solution#61
Solution #35 Usages of Observed Service Experience to provide service experience analytics for an application served from Internet. Solution #35 needs Solution #61
Solution #43 NWDAF-assisted RFSP policy. The existing Analytics Id on Service Experience is consumed by the PCF to request NWDAF to report the Observed Service Experience for a UE. Limited to Applications-ID served by AFs, solution #43 does not have conflict with Solution#61
Solution #49 Usages of Observed Service Experience for selecting an Edge Application Server instance. Focused on AF, solution #49 does not have conflict with Solution #61
Solution #50: Network Assisted DNAI selection for Edge Computing. Focused on AF, solution #49 does not have conflict with Solution #61
Solution #63: UE data as an input for service experience analytics. Focused on AF, solution #49 does not have conflict with Solution #61
Solution #77: NWDAF assisted Per Access Network Performance enhance Observed Service Experience for Alternative 2, adding Access Type information to indicate which access type the analytics is applied to (i.e. 3GPP access or non-3GPP access). Solution #77 does not have conflict with Solution #61
The Table 7.7-1 describes the solutions that use or enhance the Observed Service Experience Analytics ID

Table 6.77.2.1-2: Data collected from 5GC NFs by NWDAF for PANP analytics
	Solution
	How is related Observed Service Experience
	Relation with Sol#61
	Type of enhancement

	Solution#2
	OSE is used to ensure that slice SLA is guaranteed
	Solution #2 and Solution #61 are not only complementary but also Solution #2 needs Solution #61
	

	Solution#4
	OSE is used to PCF determines the RFSP value for a UE
	Solution #4 and Solution #61 are complementary, there is not any known conflict in between both solutions. 
	It is extended to provide Service Experience per RAT type and Frequency. Also subscriber category

	Solution#31
	OSE is used to provide service experience analytics per UP path including UPF and DNAI
	Solution #31 does not have conflict with Solution#61
	Service experience analytics per UP path including UPF and DNAI.

	Solution#35
	OSE is used to provide service experience analytics for an application served from Internet
	Solution #35 needs Solution #61
	

	Solution#43
	to report the Observed Service Experience for a UE
	solution #43 does not have conflict with Solution#61
	

	Solution#49

	for selecting an Edge Application Server instance
	solution #49 does not have conflict with Solution #61
	

	Solution#50
	DNAI selection for Edge Computing
	solution #49 does not have conflict with Solution #61
	

	Solution#63
	UE data as an input for service experience analytics
	solution #49 does not have conflict with Solution #61
	UE data as an input for service experience analytics

	Solution#77
	NWDAF assisted Per Access Network Performance
	Solution #77 does not have conflict with Solution #61
	adding Access Type information to indicate which access type the analytics is applied to (i.e. 3GPP access or non-3GPP access)



* * * * End of the change* * * *

* * * * Next change * * * *

8.x	Key Issue #7 Conclusion: Adding Application attributes and KPIs as the Input data in some services described in TS 23.288 [5] 

Solution #61 with Enhacement of QoS Sustainability Analytics ID introduces a mechanism to guarantee the QoS for any UE on one Application-ID therefore ensure the SLA for one specific Application-ID. With Enhacement of Observed Service Experience Analytics ID Solution #61 introduces a mechanism that target multiple Application-IDs that are experiencing QoE issues; therefore ensure the SLA for multiples Application-IDs. Both mechanism are complementary, applies for different scenarios and requirements.

The Solution #61 shall progress to the normative work and shall include the Analytics ID QoS sustainability and Service Observed Experience with both enhancements, includes Application IDs that are present in the traffic mix and are not necessarily linked to the AFs, and the TopN concept as a parameter in the Analytic Filter

The following procedures shall be progressed to normative work:
For QoS sustainability procedures describe in clause 6.61.4 figure 6.61.4-1 enhancement of the procedure and figure 6.61.4-2 "QoS Sustainability" PCF as service consumer (described above in this contribution) 
For Observed Service experience procedures described in clause 6.61.7.3 figure 6.61.7.3-1, 6.61.7.3-2 and figure 6.61.7.3-3 (described in S2-2008382) 

* * * * End of the change* * * *
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