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Abstract of the contribution: This paper clarifies how the dual classifier solution can be used without cause extra load to PCRF. 
1. DISCUSSION 
The dual-classifier solution in current TR 23.718 v0.3.0 describes only control plane approach where the downlink traffic steering rule is sent from PCRF to TCFd over Sts interface. While, discussion shows that the solution can also exist without such a new interface. Namely, the TCF can send steering information over inbound user plane manner. 

Such mechanism is described in the TR 23.718 v0.2.0. Here we further clarify it as an option so that Sts interface is not always required causing possible load to PCRF.
2. PROPOSAL
This paper adds the evaluation criteria for the overall evaluation in section 7.1 of TR 23.718.
****************** First Changes *************************
6.1.3
Solution 1.3:Dual-Classifier Solution 

6.1.3.1
Architecture Description

To achieve effective traffic steering, the traffic shall be routed to the so called Value Added Services (VAS) in a proper manner: the traffic goes through VAS only as needed, avoid traffic concentration as much as possible and avoid duplicated computational intensive functions execution.

There are two classifiers are introduced in the 3GPP network scope. The architecture are summarized as below:
· PCRF is enhanced to provide Traffic Steering Policy on how to decide the traffic path based on related information.

· The TCF (Traffic Classifier Function) is introduced to be collocated with PGW differentiate variant traffic based on the policy received from PCRF and perform traffic marking.

· TCFd is a network function performs as classifiers for downlink traffic only. The IP address of TCFd is configured in PCRF.

· A new interface Sts may be introduced to provide downlink traffic marking rule to TCFd. Or, the TCF incorporates the downlink traffic marking rule into the packet data being forwarded to TCFd.
NOTE: TCFd could be a function that can be implemented standalone or can be collocated with network elements such as NAT, FW, switches, etc.. 

6.1.3.1.1 Solution description

For the uplink, the traffic travels through TCF then goes to (s)Gi-LAN. The packets are marked by TCF according to the traffic steering policy provided by PCRF. 
For applications with deducible service data flows, there are two ways to inform TCFd the downlink traffic classification rule:
1) Control plane approach: the TCF informs PCRF the mapping of the Application ID with IP 5-tuple through application reporting message. PCRF then further informs TCFd on the downlink traffic marking rule over the Sts interface as shown in the figure 6.1.3.1 below. TCFd performs downlink traffic classification based on the rule.
2) Data plane approach: after TCF identifies the deducible DL traffic flows, the downlink data packets are routed back to the TCFd directly from the TCF or routed to the TCFd through a specific chain where the TCFd acts as a service enabler. TCFd derives and records the classification rule (e.g., the IP 5-tuple with the NSH defined in IETF [6]). 
The downlink traffic travels through TCFd and will be classified if such rule exists otherwise those traffic (non-deducible service data flow) is forwarded to TCF (i.e., the line ①) for classification and marking. Then, the traffic will be sent back to (s)Gi-LAN (i.e., the line ②). The downlink traffic is processed and sent back to user (i.e., the line ③).  The subsequent downlink traffic is sent to TCF for marking until TCF informs TCFd the downlink chain ID through PCRF.

Considering that traffic inspection is computational intensive, the traffic steering policy shall be able to indicate to TCF which traffic need to be processed. For example, only traffic generated by users subscribed with some service/application in the congested cell will be handled by deep inspection.
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Figure 6.1.3.1: Architecture and information flow when TCF collocated with PGW/TDF 

When TDF is deployed with ADC function, the TCF can be collocated with TDF. TDF obtains traffic steering policy over Sd from PCRF. In case of applications with deducible service data flows, there may be no ADC Rules for downlink traffic.
6.1.3.2
Signalling procedures of the control plane alternative
There are three types of information are involved in this solution: the PCRF provide traffic steering policy to TCF, TCF report deducible traffic information to PCRF. Based on it, PCRF send traffic marking rule to TCFd. The overall related procedures are shown in the following figure. It should be pointed out only the Step 3 and 4 on Sts are new messages need to be introduced.
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1) PCRF provides traffic steering policy to TCF. The existing IP-CAN session establishment, IP-CAN session modification and IP-CAN session termination procedures defined by the TS 23.203 [3], Sections 7.2, 7.3, 7.4 and 7.5, are leveraged. Within IP-CAN session establishment and IP-CAN session modification procedures, the PCRF may provide traffic steering policies to the TCF over Gx/Sd interface.
2) PCEF/TDF leverage solicited application reporting as defined in Section 4.5 in the TS 23.203 [3] to  reports the application information (e.g., IP-5 tuple, together with the Application ID). PCRF can generate downlink traffic marking rule based on it.

3) PCRF Notifies the downlink traffic marking rule to the TCFd (Step 3) 

4) Message in step 3 is acknowledged by TCFd . 

The downlink traffic marking rule may be predefined in PCRF (e.g., in case the source IP address of some application/service is known by the operator) or be derived from the TCF reported information by PCRF.
6.1.3.3
Impacts on existing nodes and functionality

· Traffic Classifier Function in PGW/TDF: has the function to identify the service path and traffic marking based on the steering policy received from PCRF.
· Gx/Sd interface needs to be enhanced to transfer steering policy from PCRF to PGW/TDF
· PCRF is enhanced to send a traffic steering policy to TCF in PGW/TDF through interface Gx/Sd, and may send a downlink traffic steering policy (marking rule) to TCFd through a new interface Sts
6.1.3.4
Solution Evaluation

1) Advantages

This solution can handle deducible service data flows and avoid back and forth downlink traffic routing. This is especially beneficial when the VAS are deployed in different data centers.

For deducible service data flow, no application layer detection is required for downlink since the TCFd does not perform application layer detection and classification.
NOTE: the traffic routing for non-deducible service data flows is not optimized as shown in the redline in the Figure 6.1.3.1 and 6.1.3.2. .

2) Disadvantages

The solution introduces a new interface (Sts) and a new functional entity (TCFd) for the downlink traffic marking.  

Reporting of per-UE application-ID and corresponding IP-5-tuple between the TCF to PCRF and PCRF provisions corresponding traffic marking rule to TCFd may cause signaling impact on the PCRF if the control plane alternative is used.
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