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Abstract of the contribution: 2 use cases where diversified service experience was required but not fulfilled by QoS flow mapping based on current 5GC SDF template were discussed, the needs for the enhancement of SDF template was then discussed. 

1 Introduction
Increasing the value of the services provided in the 5G network is the challenge for both the operator and the OTT service provider.

Providing the diversified service experience within the service is one of the concepts widely accepted and used to improve the overall service experience and to increase the value of the service.

With the SDF template, the 5GC can perform QoS flow mapping on the packet flow level in the UPF to meet the different service experience requirements. However, as shown in the following use case examples, we found that current SDF template may not be able to provide sufficient information for the QoS flow mapping in the cases where the adjustment of QoS is required to support diversified service experience. The enhancement of SDF template is needed.

2 Use case examples

2.1 Use case example 1: Service Optimization for the OTT’s VIP Users

More and more OTT service providers provide service with different service experiences for their customers regarding the customers’ membership rank.

Take video streaming services as an example. There is service for free-account users and this service is free of charge. the users with the free-account service can only visit videos with low resolution. There is also golden member service for the users who paid for the golden-membership and have the access to the 4K resolution videos.  And when the network is in a heavy-load situation, the service provider may also expects the extra operations can be provided by the operators during the transmission of the golden member service data, such as adjusting the TCP congestion window size etc, so the service experience for the golden members are not affected. But for the users with free-account service, maintaining the service experience can be in a lower priority.

The membership rank is known and controlled by the OTT service provider. At any time, by joining the golden member plan, or in a much more common case where a free account user is provided for a free trial of the golden membership for a few minutes. In these cases, for the data packet flows which are affected by this change, the QoS requirement of them will be changed accordingly.

If there were some SDF templates available at UPF and with which the free-account service data packet flow and golden-member service data packet flow can be detected respectively, the change of the data packet flow from the free-account service data packet flow to the golden-member service data packet flow could be detected, and those affected data packet flows and the other unaffected ones can be classified to different SDFs and mapped into QoS flows. Consequently, the service experience of the user can be improved temporarily, and it is the change of the QoS that makes the user notice the difference among the services for different membership ranks, and makes the user purchase the higher value service (i.e. higher membership rank) from the OTT service provider more willingly.

However, since the change of membership rank and service type are happened within the service logically, and they are controlled and known only by the OTT service provider, there may not be any change in neither the IP 5-tuples nor the other IP structure related information (such as the URL, since when the SOCKET connection rather than the HTTP connection is used between the client and server, there is no URL). Even for the content of the data itself, there could be no significant changes in the data structure etc.  As a result, with current SDF template, the UPF may not be able to detect the affected data packet flows, and the following adjustment on the QoS will not be performed. 

An alternative work around method can be change QoS in the application level, i.e. changing the QoS of the PCC rules, where the AS may request to change the QoS requirement for all the packet flows belongs to this service so that all the packet flows can be provided with QoS of the golden-member service during the trail. The tradeoff of this work around is that changing QoS of the PCC rules need interactions among multiple NFs, such as AF, NEF, SMF and PCF, and the existing QoS flow bindings will be re-evaluated and a rebinding is needed. Also notice that when the trail is over, these procedures of changing the QoS of PCC rules have to be performed again to change the QoS requirement back to the free-account service. Another issues about this work around is that it is only practical when the packet flow QoS requirement changes in a low frequency and in the following example, we will find this condition is hard to hold.
2.2 Use case example 2: Service Optimization for online purchasing

Online shopping is one of the markets that grow faster and faster. 

Within the connection between the online shopping application (client) and the server, the data of the traffic can be catalogued into 2 main groups: “browsing the production’s information” and “purchasing the goods”. And having a glance at the online shopping traffic, there can be many “browsing the production’s information” data and a few “purchasing the goods” data.

The data for “browsing the production’s information” and the one for “purchasing the goods” have different values for the online shopping service. Most of the data is with the status of “browsing the production’s information” which, however, is just the preparation for the purchasing and does not create so much value regarding their amount.

The data for “purchasing the goods” is much more important to the OTT service provider, since they are the ones that make the deal. It is the common sense that the more time the user spends on “purchasing the goods”, the more likely that the user will regret. Therefore, if there were such SDF templates available at the UPF with which the data packet flows for “purchasing the goods” and the data packet flows for “browsing the production’s information” could be detected and classified into two different SDFs, the different QoS could be provide to them and make the service experience optimized for achieving a successful transaction.

However, how to catalogue the data, i.e. in what condition, the data should be treated as “purchasing the goods” related or “browsing the production’s information” related is decided and controlled by the OTT service provider. For example, the data for browsing add-on production information for an existed order waiting to be payed may be catalogued as “purchasing the goods” rather than “browsing the production’s information” due to its importance to making a transaction done. And since the data related to “purchasing the goods” may be messed with the data related to “browsing the production’s information”, the QoS requirement may change frequently.
With this understanding, we find that in this case, changing QoS of the PCC rules for the entire service may introduce a lot of signaling interactions amont NFs which is not desirable, and for the SDF template we find that the we are facing the same challenge as in the previous use case example: there may not be sufficient information in the current SDF template to tell the differences among the packet flows which should be detected respectively and provided with different QoS.

2.3 Challenge Summary
SDF is the set of packet flow that match an SDF template, i.e. a set of packet flow can be detected with the information in one certain SDF template.

Every QoS flow represents one supported QoS requirement. If the QoS flow mapping maps one SDF into a QoS flow, it indicated that the SDF has certain QoS requirement. In other words, a set of packet flow which can be detected with the information in one certain SDF template has certain QoS requirement.

We can find that in the QoS flow mapping, the information in one certain SDF template actually represents a connection between the packet flows and one certain QoS requirement. (And the QoS flow mapping is based on this connection)

However, in our use case examples: we found that the information of the SDF template may not be sufficient to make the correct connection between the packet flow and the certain QoS requirement: based on the composition of the current SDF template, the two packet flows having different QoS requirements may be classified and marked as the same SDF and will be mapped into the same QoS flow. This will inevitably affect the service experience. We also found that when the  QoS requirement for the packet flow changes frequently, changing QoS of the PCC rules may introduce a lot of signaling interactions and this is not desirable.
3 The need for the enhancement of SDF template
The 5GC QoS Model has provided QoS flow mapping on the packet flow level, this classification and mapping is performed with packet filter set and SDF template. 

With both packet filter set and SDF template, the classifying of packet flow is based on the packet flow description including the structure of the packet flow, such as IP 5-tuples, URL (if there were any), and also the information acquired by DPI.

Since the information related to packet flow structure is mainly used to describe what the packet flow is rather than what the packet flow is served for, the connection between the per packet flow QoS requirement and the information related to packet flow structure (such as IP 5-tuples) is not certain. Even the information acquired by DPI from the content of the packet does not provide the certain connection to the service experience expected by the OTT service provider. Due to this reason, the performance of the QoS flow mapping provided by the operators to the OTT service providers and the service experiences provided by OTT service providers to the users are both affected.

In order to provide better support for the services with more diversified service experience, based on current 5GC QoS model, the SDF template should be enhanced to provide sufficient information to describe and detect the packet flows with different service experience or QoS that is expected by the OTT service provider.

4 Conclusion
In this discussion paper, we described 2 use cases where diversified service experience was required but not fulfilled by QoS flow mapping based on current 5GC SDF template, the needs for the enhancement of SDF template was then discussed.
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