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Abstract

The contribution proposes a common  PCC/QoS framework  for 3GPP accesses with both GTP and IETF variants on S5/S8 interface.
1. Introduction

The SAE architecture for supporting 3GPP accesses is described to support two protocol options on the S5/S8 interfaces: GTP based and IETF protocol based. The existing architecture in  Sections 4.2.1 and 4.2.2  shows that the PCC/QoS support in EPC is based on a centralised location of PCEF in PDN GW.  We believe that this is sufficient to support  charging and QoS control for GTP based S5/S8 interfaces with 3GPP accesses.

Although we do not perceive the use of IETF variants of S5/S8 interfaces for supporting 3GPP accesses,  we understand that they  may be used by other operators.  Having a common EPC with a common PCC/QoS infrastructure is essential to us, as a 3GPP operator, for both 3GPP and non-3GPP accesses.  To support PCC/QoS for IETF variants of S5/S8, some PCEF functions may be needed in Serving GW  for binding the bearers and traffic control using operators’ policies while in the meantime, the PCEF PDN GW is also essential to support charging and traffic control for both GTP and IETF variants of S5/S8 for 3GPP accesses. 

We understand that there are two basic options for supporting  policy enforcement  functions in both Serving Gateway and PDN Gateway for the IETF based S5/S8 interfaces: the off-path/out-of-band model and the hybrid of off-path/in-path model. We provide a summary of each model and make comparisons between in the following section.
2. The PCC/QoS options for supporting IETF S5/S8 and Analysis
2,1 Option I: The Off-Path PCC/QoS Model 


[image: image1.emf] 

SGi  

S 12  

S3  

S1 - MME  

PCRF  

S7  

S6a  

HS S  

Operator   ’   s IP Services   

(e.g. IMS, PSS etc.)  

Rx+  

S10  

UE  

UTRAN  

GERAN  

SGSN  

“   LTE   -   Uu   ”  

E - UTRAN  

MME  

S11  

S5  

Serving   Gateway  

PDN   Gateway  

S1 - U  

S4   

S7 ’  



Figure 1: The off-path model for IETF based S5/S8 for 3GPP accesses
Figure 1 shows the non-roaming case. For the simplicity of the discussions, the roaming cases are not included but can be easily included based on the same principle.
In this option, necessary PCEF functions are located  in Serving GW  with an explicit interface (e.g.  a subset of S7 interface)   between the Serving GW and the PDN Gateway. 

· The PCEF function in Serving Gateway  fills the requirements of bearing binding  on S5 (both UL/DL) based on the QoS policy information transferred on S7’ from PCRF.

· The PCEF function in Serving Gateway performs the tunnel switching between the GTP bearer on the S1 and the IETF protocol based tunnels on S5.

· The Serving Gateway may perform some charging operations, in particular, in the roaming case with home routed traffic where the PDN GW is located in the HPLMN,  to support inter-operator charging.
· The PCEF function in the PDN Gateway also perform the bear binding on S5 (both UL/DL) based on the QoS policy information on S7 from the PCRF. Necessary synchronisation between Serving Gateway and the PDN Gateway is required to guarantee a unique binding between the allocated bearer(s) and the QoS at both Serving Gateway and the PDN Gateway.

· The PCEF function in PDN Gateway will also need to perform necessary gating functions for traffic to/from the SGi interface.

· PDN Gateway will remain the main entity which collects the charging related information.
With this option, the following issues must be carefully studies and resolved.

· Due to the lack of need for split S7 instances to Serving Gateway for GTP based S5/S8, this option will lead to further split of architectures and more architectural options.
· Separate standard efforts are need for supporting the scenario of combined Serving Gateway and PDN Gateway as described in Figure 4.2.1-2 in TS23.401.
· Close synchronisations must be made between the S7’ and S7 to make sure that a unique PCC/QoS policies apply to both Serving Gateway and PDN Gateway.
· Extra interface(s) is added to the architecture which increase the complexity of both PCRF and 

2.2 Option 2:  Hybrid of Off-Path/In-Path PCC/QoS Model

     Figure 2 shows the non-roaming case with single S7 interface to the PDN Gateway from PCRF while it allows the necessary PCEF function in the Serving Gateway and the exchange of the  necessary QoS information between the Serving Gateway and the PDN Gateway. 
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Figure 2: The Hybrid of Off-Path  and In-Path model for IETF based S5/S8 for 3GPP accesses
The hybrid model adopts the same PCC/QoS model for both GTP and IETF variants of S5/S8  by applying S7 interface between the PDN Gateway and the PCRF.
To support the necessary PCEF functions such as QoS control in Serving Gateway, in-path/out-of-band signalling can be used as shown as the dotted line in Figure 2, for example, RSVP.  This is to be defined as part of the protocol suite of  the IETF variants of S5/S8 interfaces.

In addition to the fulfilments of the all the requirements for the PCEF  function in Serving Gateway as described in  Section 2.1, it has the following advantages over the off-path model in:

· It allows for the use of a common EPC/PCC/QoS architecture for both  GTP and IETF variants of S5/S8 for 3GPP accesses as well as for non-3GPP accesses. Therefore it avoids further architectural split and options due to the need for different protocols variants.

· It can avoid the issues of Option 1 as described Section 2.1.
In addition, in relation to the charging function, it is strongly recommended to have it centralised in the PDN Gateway function due to the following reasons:
· PCEF functions in the non-3GPP access provide QoS enforcement at the non 3GPP access level. Charging rules do not need to be enforced in this PCEF as it is already done in the PDN GW.

· For charging, the advantage of having the TPF
  in the PDN GW is that the TPF is less impacted by UE mobility between different IP-CANs 

· Since charging functionality, i.e. collection of charging information for online or offline charging systems, is only performed in the PDN GW, and not in the respective IP Access network, there will be no extra signalling load for CDR/credit opening and closure and also double charging occurrence in case of poor synchronization will be avoided.

· The policy enforcement (in the PDN GW) and charging point remains static during inter-AS handover, which avoids issues such as overlapping of call details records (CDRs), when there is no PCEF function in the PDN GW, the solution requires complex billing systems for charging users correctly

· However distributed PCEF brings some issues especially in case of inter-system mobility, this necessitates the transfer of the policy and charging information to the target access system (and remove/close these information in the source access system)

· Also synchronization is necessary to prevent in distributed configuration over charging the user, therefore interactions between PCRF and PCEF becomes more complex.

3. Proposal

It is proposed to  consider the hybrid PCC/QoS model for supporting both GTP and IETF variants of S5 and S8 for 3GPP accesses and include the following  in Section 4.2.1 and Section 4.5  of TS23.401.
Section 4.2.1 Non-Roaming Architecture

A single S7 interface to the PDN Gateway from PCRF is supported and  it allows the necessary PCEF function in the Serving Gateway and the exchange of the  necessary QoS information between the Serving Gateway and the PDN Gateway. 
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Figure 4.2.1-1 : The Non-roaming Architecture for 3GPP accesses
Section 4.5 Reference Points

…

 S5:
It provides user plane tunneling and tunnel management between Serving GW and PDN GW. It is used for Serving GW relocation due to UE mobility and if the Serving GW needs to connect to a non-collocated PDN GW for the required PDN connectivity.

To support IETF variants of S5,  it allows the transfer of QoS signalling between the Serving Gateway and the PDN Gateway. 








� The TPF enforces the charging rules based on the charging key and the PCC rules (PCC rules could be predefined in the PDN GW or downloaded from the PCRF for dynamically), and performs measurement for data volume and duration for charging purposes.
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