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*** First modification ***

5.
PCC Enhancements
From the stage 2 architecture pictures in [2] and [3], the PCC architecture can be extracted and simplified as drawn in the pictures as shown in the  below:


[image: image1]
Figure 1: PCC architecture (non roaming)

[image: image2]
Figure 2: PCC roaming architecture for home-routed traffic

[image: image3]
Figure 3: PCC roaming architecture for LBO with AF in the H-PLMN


[image: image4]
Figure 4: PCC roaming architecture with AF in the V-PLMN

The following interfaces are defined for PCC:

· S7: based on Rel-7 Gx (Diameter). It is placed between the PCEF (located at the P-GW) and the PCRF (H-PCRF or V-PCRF). S7 supports all the functionality to install and remove PCC rules for policy and charging control.
· S7a: based on Rel-7 Gx (Diameter). It is placed between the trusted non-3GPP A-GW and the PCRF (hPCRF or vPCRF). This interface is only used when the UE is using a trusted non-3GPP access network. PCC rules handling in S7a is limited to policy and QoS information.

· S7b:.  The details associated with the S7b interface are not specified in this release.
· S7c: based on Rel-7 Gx (Diameter). It is placed between the S-GW and the PCRF (hPCRF or vPCRF). This interface is only used in case that the UE is using a 3GPP access network and  PMIP-based S5/S8b between the S-GW and the P-GW. PCC rules handling in S7c is limited to policy and QoS information.

· S9: based on Diameter. It is placed between the V-PCRF and the H-PCRF. It is used for Local Break Out scenario and for roaming scenarios with  home-routed traffic. 
· Rx+: based on Rel-7 Rx (Diameter). It is placed between the AF and the PCRF (H-PCRF or V-PCRF)

*** Second modification ***

5.2
Procedures

5.2.1 
IP-CAN session establishment
This procedure is performed between PCEF and PCRF in the case of Attach, UE-requested PDN connectivities, Trachking Area Uupdate (TAU), and NW node Relocation (e.g. Intra-LTE TAU and Inter-eNodeB Handover with CN Node Relocation).

This procedure contains the following flows

· Interface S7a/ c:

· Gateway Control Session Establishment. The S-GW/A-GW requests a new PCC session to the PCRF. 

· Interface S7:

· Indication of IP-CAN session establishment. The P-GW indicates that the IP-CAN session has been established. 

· Policy and Charging Rule provision. The PCRF provisions the needed PCC rules to the PCEF. 

5.2.2 
IP-CAN session modification

This procedure is performed in the case of Dedicated Bearer establishment, modification, and Deactivation or default bearer modification.  It may also happen when Tracking Area Update (TAU), and NW node Relocation (e.g. Intra-LTE TAU and Inter-eNodeB Handover with CN Node Relocation).

This procedure contains the following flows
· Interface S7a/ c:

· Policy and Charging Rule provision. The PCRF provisions the needed PCC rules to the S-GW/A-GW. 

· Interface S7:

· Policy and Charging Rule provision. The PCRF provisions the needed PCC rules to the PCEF. 

5.2.3

IP-CAN session termination

This procedure is performed in tha case of Dedicated Bearer Deactivation of the last active bearer within the IP-CAN session, and Detach.  It is also performed between home PCEF and PCRF in the case of Tracking Area Update (TAU), and NW node Relocation (e.g. Intra-LTE TAU and Inter-eNodeB Handover with CN Node Relocation).

This procedure contains the following flows
· Interface S7a/ c:

· Gateway Control Termination. The S-GW/A-GW requests a termination of an IP-CAN session to the PCRF. 

· Interface S7:

· Indication of IP-CAN session termination from the PCEF to the PCRF. 
*** Third modification ***

5.3.3 
Protocol impacts on S7, S7a, S7b, S7c

5.3.3.1 
General

The S7 protocol is based on Gx and incorporates the needs specified in TS 23.401, TS 23.402 and TS 23.203.

There are four different variants defined for the S7 interface: S7, S7a, S7b, S7c. The S7aand S7c interfaces should be as similar as possible and shall be based on the S7 interface. 

NOTE: The S7b interface is not specified in this release
Editor’s note: 
It is FFS whether S7a and S7c need to have different application identifiers.

The service level (per SDF) QoS parameters are conveyed in PCC rules (one PCC rule per SDF) over the S7 reference point. The service level QoS parameters consist of a QoS Class Identifier (QCI) Allocation and Retention Priority (ARP) and authorised Guaranteed and Maximum Bit Rate values for uplink and downlink. 
NOTE: 
For E-UTRAN, the value of the Label of an EPS bearer is identical to the value of the QCI of the SDF(s) mapped to that EPS bearer, and the value of the ARP of an EPS bearer is identical to the value of the ARP of the SDF(s) mapped to that EPS bearer.
*** Fourth modification ***

5.3.3.2 
S7a protocol delta
5.3.3.3 
S7b protocol delta
The details associated with the S7b reference point are not specified in this release
5.3.3.4 
S7c protocol delta
*** End of changes ***
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