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Abstract of the contribution: This contribution proposes to update “Solution 1: Functional split for SGW, PGW and TDF” to include aspects of Pre-defined PCC/ADC rule
Introduction
Predefined PCC Rule means a PCC rule that has been provisioned directly into the PCEF by the operator.

According to 3GPP TS23.203:

· There are two different types of PCC rules exist: Dynamic rules and predefined rules. The dynamic PCC rules are provisioned by the PCRF via the Gx reference point, while the predefined PCC rules are directly provisioned into the PCEF and only referenced by the PCRF. 

· There are two types of ADC rules exist: Predefined and dynamic ADC rules. A predefined ADC rule is constant and shall not be changed. For a dynamic ADC rule, some parameters can be provided and modified by the PCRF.
Although the procedure for provisioning predefined PCC/ADC rules is currently out of scope, the storage and operation (i.e. activation and deactivation) of them should be studied while considering functional split for PGW and TDF.
Proposal
It is proposed to update “6.1.1.3 Functional split of PGW” and “6.1.1.4 Functional split of TDF” of the TR 23.714 “Study on control and user plane separation of EPC nodes” to include the feature predefined PCC/ADC rules storage and operation.
* * * Start of change 1 * * * *

6.1.1.3
Functional split of PGW

The following table describes the functionality of the PGW control plane function and PGW user plane.

Most functionality performed by the UP function are controlled from the CP function and thus even if it is marked below as a UP function only there will be corresponding control functionality in the CP function. 

For interfaces not listed in the table below, Figure 6.1.1-1 describes whether they are terminated in the CP and UP function respectively.

Table 6.1.1-2: Functional split of PGW
	Main functionality
	Sub-functionality
	P-GW C
	P-GW U
	Comments

	F. PCC related functions
	1. Service detection (DPI, IP-5-tuple)
	
	X
	

	
	2. Bearer binding (bearer QoS & TFT)
	X
	
	

	
	3. UL bearer binding verification and mapping of DL traffic to bearers
	
	X
	

	
	4. UL and DL service level gating 
	
	X
	

	
	5. UL and DL service level MBR enforcement
	
	X
	

	
	6. UL and DL service level charging (online & offline, per charging key)
	
	
	See clause 6.1.1.6

	
	7. Usage monitoring
	
	
	See clause 6.1.1.6

	
	8. Event reporting (including application detection)
	X
	X
	Note: User-plane related events such as application detection reporting supported in UP function, while control-plane related events such as RAT change etc. supported only in CP function.

	
	9. Request for forwarding of event reporting
	
	
	N/A

	
	10. Redirection
	
	
	FFS

	
	11. FMSS handling 
	X
	X
	Packet marking for FMSS handled by the UP function

	
	12. PCC support for NBIFOM 
	X
	X
	

	
	13. DL DSCP marking for application indication
	
	
	N/A

	
	14. Predefined PCC/ADC rules activation and deactivation
	
	
	See clause 6.1.1.X


6.1.1.4 
Functional split of TDF

The following table describes the functionality of the TDF control plane function and TDF user plane

Most functionality performed by the UP function are controlled from the CP function and thus even if it is marked below as a UP function only there will be corresponding control functionality in the CP function. 

For interfaces not listed in the table below, Figure 6.1.1-1 describes whether they are terminated in the CP and UP function respectively.

Table 6.1.1-3: Functional split of S-GW
	Main functionality
	Sub-functionality
	TDF C
	TDF U
	Comments

	F. PCC related functions
	1. Service detection (DPI, IP-5-tuple)
	
	X
	

	
	2. Bearer binding (bearer QoS & TFT)
	
	
	N/A

	
	3. UL bearer binding verification and mapping of DL traffic to bearers
	
	
	N/A

	
	4. UL and DL service level gating 
	
	X
	

	
	5. UL and DL service level MBR enforcement
	
	X
	

	
	6. UL and DL service level charging (online & offline, per charging key)
	
	
	See clause 6.1.1.6

	
	7. Usage monitoring
	
	
	See clause 6.1.1.6

	
	8. Event reporting (including application detection)
	X
	X
	Note: User-plane related events such as application detection reporting supported in UP function, while control-plane related events such as out of credit supported only in CP function.

	
	9. Request for forwarding of event reporting
	X
	
	

	
	10. Redirection
	
	
	FFS

	
	11. FMSS handling 
	X
	X
	Packet marking for FMSS handled by the UP function

	
	12. PCC support for NBIFOM 
	
	
	N/A

	
	13. DL DSCP marking for application indication
	
	X
	

	
	14. Predefined PCC/ADC rules Activation/Deactivation
	
	
	See clause 6.1.1.X


* * * End of Change 1 * * * 
* * * Start of change 2 * * * *

6.1.1.X
Consideration for activation/deactivation of predefined PCC/ADC rules
6.1.1.X.1
Description
This section describes solutions for item F.14 in the table, i.e. solutions for Predefined PCC/ADC rules storage and operation. 

The following aspects will be studied:
· What are the usage of the predefined rules and where they are stored (control plane or user plane);

· How the predefined rules are activated and deactivated.

6.1.1.X.1
Solution 1: Activation/deactivation either in control plane only or in both control plane and user plane
Considering current PCC/ADC mechanism, bearer binding has to be performed in control plane, so control plane node needs to interpret the PCC/ADC rules to associate a service data flow to the IP‑CAN bearer, i.e. Service data flow template IE of the rules has to be known to the control plane node. Additionally, some of the usage of predefined PCC rules are for application detection and redirection, so it is more efficient to store them in the user plane. Therefore, there are 2 types of pre-defined rules

· Predefined rules that apply only to control plane. These rules are locally stored in the CP function of the PGW/TDF
· Predefined rules that apply to both control plane (CP) and user plane (UP), in which traffic detection filters are stored in UP and rules for bearer binding and enforcement actions are stored in CP. Upon activation of the rules received over Gx/Sd, CP handles it locally and activates rules in UP with sending the enforcement rules, and UP reports to CP of the detected traffic and events based on received CP enforcement rules.
The PCRF should not have to know the difference between these different types of predefined rules. It simply activates / deactivates pre-defined rules over Gx/Sd. Activation and deactivation of predefined PCC/ADC rules could be controlled by PCRF by providing an identifier of the relevant PCC/ADC rule to the control plan functional entity via the Gx/Sd reference point.
Thus the Control Plane has upon reception of a PCC rule referring to predefined rules to discriminate which predefined rules address the CP and which predefined rules address both the CP and the UP. This may be achieved by a simple convention within the Charging-Rule-Name AVP.

· Activation / deactivation of Predefined rules that apply only to control plane is handled locally by the CP functionality

Activation / deactivation of Predefined rules that apply to both control plane (CP) and user plane (UP) requires both a local action at the CP functionality and the transfer of an Activation / deactivation request and the enforcement rules over Sx to the UP functionality
6.1.1.X.3
Evaluation
The enforcement, storage and activation/deactivation of the predefined PCC/ADC rules depend on the nature and usage of the rules, so it could either be performed in CP only or in both CP and UP. 
The differentiation of different type of rules is achieved by a simple convention within the Charging-Rule-Name AVP, so there’s no impact to Gx/Sd interface.
* * * End of Change 2 * * * 
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