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1. Introduction
This pCR provides a Solution on ACR scenario combination.
2. Reason for Change
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[Observation#1] : The timing of ACR detection will impact the performace of data transmission. 

In the figure, when UE moves, the timing of ACR detection will impact the timing of the user plane path changing. If the ACR is detected later, then the old user plan path will be kept with longer time. In such case, using the old unoptimal user path will increase the delay of the data transmission. Correspondingly, if the ACR can be detected early, then the old user path will be modified more timely, thus the user can use the optimized user path plane with a shorter delay and faster data transmission rate.
[Obsercation#2] : Multiple ACR scenarios can detect ACR more timely.
Multiple ACR scenarios will involve multiple entities(e.g. EEC, EES, EAS) to detect ACR. Using multiple entities can detect ACR more timely then using only one entity. For example if only S-EAS decided ACR scenairo is used, the EAS may not be able to detect the UE mobility causing ACR will not be triggered for a while. Compared to multiple ACR scenario, the S-EES executed ACR scenario and S-EAS decided ACR scenairo are used, the EES can detect UE mobility more timely than the S-EAS. In such case, the ACR can be detect more timely using multiple ACR.
[Obsercation#3] : Request rate and Connection bandwidth in AC service KPI can reflect the requirement of the data transmission performance 
The Request rate in the AC service KPI indicates the requirement of AC for the data transmission delay. The connection bandwidth can represent the data transmission rate.
Table 8.2.3-1: AC Service KPI

	Information element
	Status
	Description

	Connection bandwidth
	O
	The required connection bandwidth in Kbit/s for the application.

	Request rate
	O
	The request rate to be generated by the AC. 

	Response time
	O
	Response time (NOTE) required for the server servicing the requests.

	Availability
	O
	Percentage of time the server is required to be available for the AC's use.

	Compute
	O
	The compute resources required by the AC.

	Graphical Compute
	O
	The graphical compute resources required by the AC.

	Memory
	O
	The memory resources required by the AC.

	Storage
	O
	The storage resources required by the AC.

	NOTE:
The response time includes the round-trip time of the request and response packet, the processing time at the server and the time required by the server to consume 3GPP Core Network capabilities, if any.


[Conclusion#1] :Therefore, using multiple ACR scenarios for AC can provide better performace of data transmission.
[Observation#4] : Multiple ACR scenarios will introduce more signalling waste

When the multi-ACR scenario is used to ensure timely detection of ACR, it  will introduce the signaling waste e.g. if multiple entities detect ACR event, accordingly duplicated service provisioning procedure/retrieve T-EES procedure EAS discovery procedure will be performed multiple time which does not provide any benifits, but introduces more signalling waste.

[Observation#5] : Not all applications have such high requirements for rate pf data trasmission
For most applications, the timing of ACR detection has no significant impact on application performance. However, for the application (e.g. gaming) which have such high requirements for rate pf data trasmission, timely ACR detection and triggering are necessary.
[Conclusion#2] : Therefore, whether to use multiple ACR scenarios to detect and trigger ACR needs to be balanced between AC's requirement of date trasmission performace requirements and signaling waste.
3. Proposal

It is proposed to agree the following changes to 3GPP TR 23.700-98 v1.1.0.
* * * First Change * * * *

7.19
Solution #19: EES determines the selected ACR scenario   
7.19.1
Architecture enhancements

None.

7.19.2
Solution description

7.19.2.1
General

The following solution corresponds to the Key issue #19: ACR scenario combination.
7.19.2.2
Procedure

In this solution, the EES is responsible to determine the selected ACR scenario for each AC based on the ACR scenarios supported by AC, EEC, EES and EAS. When the EES determines the selected ACR scenario for one AC, the EES will send the selected ACR scenario for the AC to the EEC and the EAS, then the EEC will notify the AC with the selected ACR scenario. With this solution the EES can determine which ACR approach can be enabled for the AC and EAS considering the detailed information (e.g EAS features, KPIs) of both the AC and the EAS and thus also avoiding the overlapping of ACR initiations by multiple entities which introduce unnecessary signalling to resolve co-existence issues.
Furthermore, the EES can determine the ACR mode (single-ACR scenario or multi-ACR scenarios) for each AC considering the AC service KPI (e.g. Connection bandwidth, Request rate, Response time). Using single ACR scenario to detect the ACR can save the signalling interaction for ACR detect, ACR decision and ACR excution but may not be able to detect ACR event timely. Using multiple ACR scenarios to detect the ACR can detect ACR event more timely but may increase the signalling interaction for ACR detect, ACR decision and ACR excution. The ACR mode can be determined based on AC service KPI (e.g. Connection bandwidth, Request rate, Response time) for each AC. 
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Figure 7.19.2.2-1: EES determines the selected ACR scenario

1.
The EAS sends an ACR scenario selection subscription request to the EES.

2.
The EES sends an ACR scenario selection subscription response to the EAS with the subscription result.

3.
The EEC sends ACR scenario selection request to the EES, the request contains the AC service continuity support and EEC service continuity support indicating which ACR scenarios are supported by the AC and the EEC.

4.
The EES obtains AC service continuity support and EEC service continuity support from UE and EAS service continuity support, then the EES determines the ACR mode (single-ACR scenario or multi-ACR scenarios) for the AC and may be based on the ACR scenarios supported by AC, EEC, EES and EAS. The EES can select the appropriate ACR scenario(s) for the AC from the intersection of the ACR scenarios supported by AC, EEC, EES and EAS. 
NOTE 1: The EES can also determine the ACR mode considering AC service KPI (e.g. Connection bandwidth, Request rate, Response time), which is implementation specific. The EES can set the AC service KPI (Connection bandwidth, Request rate, Response time) threshold for ACR mode determination. When a service KPI required by the AC is higher than the threshold determined by the EES, the EES determines to select multi-ACR scenario to serve the AC. When the service KP required by the AC is lower than the threshold determined by the EES, the EES determines to select the single-ACR scenario to serve the AC.
NOTE 2: ACR mode including single-ACR scenario or multi-ACR scenario for one specific AC.
NOTE 3:
The ACR scenario supported by the EAS is available in the EAS service continuity support of the EAS profile.

Editor's note: It is FFS how the EES can know the supported service continuity scenarios of the T-EES and T-EAS.
5.
The EES sends the AC information notification to the EAS, the notification contains one or more selected ACR scenario(s) and related ACID.

6.
The EES sends the ACR scenario selection response to the EEC including the selected ACR scenario and related ACID, then the EEC may notify the AC with the selected ACR scenario.

NOTE 4:
Using multiple ACR scenario can detect ACR timely.

7.19.3
Solution evaluation

It allows the EES to determine the selected ACR scenario. It is a viable solution. A new API (ACR scenario selection procedure) is used in this solution. 
NOTE:
The selection of a single ACR scenario and therefore single ACR detection entity may not be suitable for time sensitive applications.
* * * End of Change * * * *
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