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Abstract of the contribution: This contribution discusses the solutions on how to apply SDCI in CUPS with the evaluation to different options, and proposed that PFDF interfaces with PCEF/TDF CP function for the management of PFD(s).
1. Introduction

In order to avoid overloading Gx/Sd interface with the list of packet flow detection filters which may include beyond 5 Tuples higher layer information over a Gx/Sd Diameter session set-up for each user, the PCC/ADC rule sent by the PCRF to the PCEF / TDF contains an Application Identifier that refers to an application detection filter preconfigured in the PCEF/TDF. Since the ASP may provision, update or delete the filters from time to time, SDCI features were introduced into 3GPP TS 23.203 and TS 23.682, which enable the ASP to flexibly manage the application detection filters through SCEF and a newly introduced entity PFDF, see Figure 1 below. 
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Figure 1 Management of Packet Flow Descriptions in the PCEF/TDF using the PFDF (TS 23.203)
The PFDF is responsible for the management of Packet Flow Descriptions (PFDs) (i.e. provision, modification and removal) according to the instructions received from the SCS/AS via the SCEF, as is defined in TS 23.682, and the PFD is an extension of the application detection filter that is preconfigured in the PCEF/TDF. 
According to the definition in 3GPP TS 23.203, the PFDs may be retrieved by PCEF/TDF in a pull mode from PFDF or may be provisioned from PFDF to the PCEF/TDF in a push mode. When the “push” mode is used, the PFDF distributes PFDs for each application identifier to those PCEFs/TDFs that enable access to those applications. When the “pull” mode is used, at the time a PCC/ADC Rule with an application identifier for which PFDs are not available is activated or provisioned, the PCEF/TDF requests all PFDs for that application identifier from the PFDF. The PFDs retrieved for an application identifier from the PFDF may be cached in the PCEF/TDF with an associated caching timer to control how long the PFDs are valid. When the caching timer elapses, if there are still active PCC/ADC rules that refer to the corresponding application identifier, the PCEF/TDF reloads the PFD(s) from the PFDF.
2. Discussion
To support SDCI features, the PCEF/TDF needs to have the following functions:

· PFD fetching (for pull mode) / PFD receiving (for push mode);

· PFD caching

· maintaining the caching timer for PFD validity control and to trigger PFD fetching in the pull mode
· enforcing PFD as the extension of the application detection filter

In the scenario of PGW/TDF CP/UP split, since application detection filter enforcement is performed in the UP, it is naturally that PFD enforcement is in the UP, and then it is beneficial to cache PFD in the UP as well, because it is not necessary to keep a copy of the PFD in the CP, as the PFD can always be obtained from the PFDF.

Observation 1: Due to the usage purpose of PFD, it is beneficial to place PFD caching and enforcement functions in the PGW/TDF UP function 

Since the caching timer is used to control how long the PFDs are valid and whether to trigger PFD fetching, it has more interaction with PFD fetching function. In order to reduce the Sx signalling, the caching timer maintenance and PFD fetching functions should be placed together. 

Then there are 2 options for PFDF to management the PFD(s) in the split PCEF/TDF:

· Option 1: PFDF manages the PFD(s) through PGW/TDF CP function (Gw/Gwn at CP function)
· Option 2: PFDF manages the PFD(s) through PGW/TDF UP function (Gw/Gwn at UP function)

Option 1: PFDF manages the PFD(s) through PGW/TDF CP function (Gw/Gwn at CP function)
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Figure 2 PFDF manages the PFD(s) through PGW/TDF CP function
Figure 2 shows the architecture in which PFD fetching (for pull mode) / PFD receiving (for push mode) and caching timer maintenance are performed in the PGW/TDF CP function. 

PFDF shall provide PFD (s) to the PGW-C/TDF-C per request from PGW-C/TDF-C (pull mode) or per PFD management from SCEF (push mode), and the PGW-C/TDF-C shall forward the PFD (s) to the applicable PGW-U/TDF-U for the enforcement. 

During the pull mode procedure, the PFD (s) is cached in the PGW-U/TDF-U, and the PGW-C/TDF-C may maintain a caching timer associated to the PFD (s). When the caching timer elapses, if there are still active PCC/ADC rules that refer to the corresponding application identifier, the PGW-C/TDF-C shall reload the PFD(s) from the PFDF and then provide the PFD (s) to the PGW-U/TDF-U; otherwise, PGW-C/TDF-C shall inform the PGW-U/TDF-U to remove the PFD(s). 

During the push mode procedure, PGW-C/TDF-C shall provision/update/remove the PFD (s) to the PGW-U/TDF-U based on the request received from PFDF.
Option 2: PFDF manages the PFD(s) through PGW/TDF UP function (Gw/Gwn at UP function)
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Figure 3 PFDF manages the PFD(s) through PGW/TDF UP function

Figure 3 shows the architecture in which PFD fetching (for pull mode) / PFD receiving (for push mode) and caching timer maintenance are performed in the PGW/TDF UP function.
During the pull mode procedure, PFDF shall provide PFD (s) to the PGW-U/TDF-U per request from PGW-U/TDF-U (pull mode) or per PFD management from SCEF (push mode). The PFD (s) is cached in the PGW-U/TDF-U, and the PGW-U/TDF-U may maintain a caching timer associated to the PFD (s). When the caching timer elapses, if there are still active PCC/ADC rules that refer to the corresponding application identifier, the PGW-U/TDF-U shall reload the PFD(s) from the PFDF; otherwise, the PGW-U/TDF-U shall remove the PFD(s).
During the push mode procedure, PFDF shall provision/update/remove the PFD (s) to the PGW-U/TDF-U.

Evaluation

	
	Pros
	Cons

	Option 1
	· PFDF has fewer Gw/Gwn interconnections with the PCEF/TDF;
· PCEF/TDF UP function details hidden from PFDF

· Simple logic in PCEF/TDF UP function
	· more signalling on Sx interface

	Option 2
	· Less signalling on Sx interface
	· PFDF has a large number of Gw/Gwn interconnections with the PCEF/TDF
· PCEF/TDF UP function details exposure to PFDF
· Complicated logic in PCEF/TDF UP function


Table 1 Pron and Con of the 2 options

Since PFDF is required to be centrally deployed for an easy management, and there are huge number of PGW/TDF UP functions in the network, it is not feasible for it to handle multiple simultaneous requests from different PGW/TDF UP functions, which may lead to PFDF overload. Furthermore, in order to push the PFD(s) to the PGW/TDF accurately, the PFDF has to have the knowledge of PCEF/TDF UP function details to differentiate to which PGW/TDF UP functions the PFD(s) is applied; otherwise, PFDF may push all the updated PFD(s) to all the PGW/TDF UP functions which interconnect to it, no matter whether it is relevant or not. In addition, having too much 3GPP specific intelligence in the UP function is against the basic principle of a simple and generic UP.
Observation 2: Due to the deployment requirement of PFDF, and in order to avoid overloading PFDF to interconnect with a huge number of PGW/TDF UP functions, it is more beneficial for PFDF to manage the PFD(s) through PGW/TDF CP function. In the meantime, the PGW/TDF CP function should assure managing PFD(s) to the right UP function to reduce Sx signalling as much as possible.
3. Proposal
Based on the above discussion, the following conclusion is proposed for the normative text of TS 23.214 to reference 
· PFD caching and enforcement are performed in the PGW/TDF UP function;

· PFDF manages the PFD(s) through PGW/TDF CP function (option 1)
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