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Discussion

1. Number of vPCRF

There are maybe more than one vPCRFs in a VPLMN when the traffic is local breakout, one vPCRF for the connectivity of the MAG/SGW to the hPCRF, the other is for the connectivity from the PDN GW to the hPCRF, because the PDN GW and the Serving GW/MAG may not locate in the same administration domain.
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Figure 1
To illustrate the situation, let’s consider the scenario in figure 1. Assume that the UE is from US, the hPCRF is in US. The UE then roams to Shanghai, and assume that the UE is turned on in shanghai, and local breakout is enabled. The serving GW, PDN GW, AF, and vPCRF are all in Shanghai. Now the UE moves to beijing from shanghai by train with the UE on, the Serving GW is relocated to Beijing because of the service coverage, but the PDN GW and AF are still in shanghai. Now the new Serving GW has no diameter link to the previous vPCRF because the serving GW is located in another administration domain. A new vPCRF in Beijing is needed to connect the serving GW to the hPCRF.

2. Role of PCRF

Should vPCRF have any context on IP-CAN session level? Should the vPCRF has any function more than just a proxy?

Our answer is no. The vPCRF is just a proxy, it may apply local policies from VPLMN to the PCC rules sent to the gateways via it, but it doesn’t store contexts in IP-CAN session level.
The vPCRF is needed because the PCEF is in different domain than that of the hPCRF (e.g. shared key), and the VPLMN needs to apply policy over the traffic of roaming users.
When the number of the vPCRF is more than one as it’s illustrated in figure 1, it is possible that after the serving GW relocated, the vPCRF needs also be relocated. If there’s any context related to the IP-CAN session is stored in the vPCRF, then a vPCRF relocation mechanism may need to be designed, this would add the complexity of the PCC architecture. 
Thus it is preferable that the vPCRF is just a standard diameter proxy agent, with the function of applying local policies, but without the function of storing any IP-CAN level contexts.
3. Relation between the PCRF and the GWs

During offline discussion, the relation between PCRF and GWs has been discussed. Some company suggests that the relation between the PCRF and the GWs can be fixed by configuration to decrease the number of diameter links needed between the PCRF and the GWs. But we think that with the introduction of more than one PCEF in the architecture, it’ll be difficult to have fixed relation ship between the PCRF and the GWs.

Let’s consider the non roaming scenario. All the GWs and the AF are in the same PLMN. Let’s assume that more than one PCRF is in the PLMN, and the PLMN supports PMIP based S5/S8. The PCRF will be connected to both the serving GW and the PDN GW. Now let’s see the scenario in figure 2: one PCRF in the HPLMN is connected to half the PDN GW and the Serving GW, the other PCRF is connected to the other half of the PDN GW and the serving GW. It’s possible that the serving GW the UE is resided in is not served by the PCRF the PDN GW is connected to. 

[image: image2.emf]S-GW1

P-GW2

P-GW1

S-GW2

PCRF1

PCRF2

UE

Diameter 

Connection

Diameter 

Connection

Diameter 

Connection

Diameter 

Connection

Operator's IP 

Services

SGi


Figure 2
We suggest that the fixed relation between the PCRF and the GWs should not be assumed when design the PCC architecture.
Conclusion

According to the above discussion, we have the following conclusion:
1. One or more vPCRFs may serve one IP-CAN.

2. The vPCRF is a standard diameter proxy server, with the function of applying local policies, but without the function of storing any IP-CAN level contexts.

3. Fixed relation between the PCRF and the GWs should not be assumed.

Proposal
We propose to the following modification to TS 23.401.
/***************************************** Start of the first change ***********************************/

4.4.8
PCRF

PCRF is the policy and charging control element. PCRF functions are described in more detail in 3GPP TS 23.203 [6]. PCRF functions include:

-
Policy (QoS and gating) control

-
Charging control

In non-roaming scenario, there is only a single PCRF in the HPLMN associated with one UE's IP-CAN session.  The functions of the PCRF for this scenario are described in 3GPP TS 23.203 [6]. The PCRF terminates the Rx+ interface and the S7 interface.

In a roaming scenario with local breakout of traffic there may be two PCRFs associated with one UE's IP-CAN session:

-
H-PCRF that resides within the H-PLMN

-
V-PCRF that resides within the V-PLMN

There can be one or more PCRF nodes in a PLMN. Within HPLMN, for one UE's IP-CAN session, there is a single H-PCRFor PCRF node associated with all the associated UE's PCC sessions over the different PCRF interfaces (e.g. Rx+ session, S7 session, S9 session etc.). Within VPLMN, in case of local breakout, there is maybe more than one V-PCRF node serving one UE’s IP-CAN session.
Editor's note: For multiple PDN connectivity, it is FFS if a single hPCRF is required to handle the PCC-sessions for all the simultaneous IP-CAN sessions of a UE.

/***************************************** End of first change ************************************/

/***************************************** End of second change ************************************/

4.4.8.2
Visited PCRF

The vPCRF is a standard diameter proxy server, with the function of applying local policies, but without the function of storing any IP-CAN level contexts.

The visited PCRF has the following functions:

-
terminates the S7 and S9 reference points for roaming with local breakout,

-
terminates Rx+ for roaming with local breakout and visited operator's Application Function.
/***************************************** End of second change ************************************/

/***************************************** End of third change ************************************/

4.3.7.5
Selection of PCRF

The PDN-GW and AF may be served by one or more PCRF nodes in the HPLMN and, in roaming with local breakout scenarios, one or more PCRF nodes in the VPLMN.
All PCRF nodes in a PLMN belong to one or more Diameter realms. All PCRF nodes in a Diameter realm are equivalent. Initial selection of PCRF in a PLMN to handle PCC sessions for a UE is based on standard Diameter routing RFC 3588 [31], i.e. based on UE-NAI domain part. 
Editor's Note: It is FFS if other parameters in addition to UE-NAI are required for initial selection of PCRF.

Editor's Note: It is FFS if subsequent selection of PCRF for the UE by a different network element for the same IP-CAN session is based on the same procedure as the initial selection using the same /subset of UE IP-CAN related information or if this requires the selected PCRF's host-name to be stored and forwarded to the network element.
Editor’s Note: Fixed relation between the PCRF and the GWs should not be assumed
Editor's note: It is FFS if selection of PCRF by AF can be performed as specified in 3GPP TS 23.203 [6] or if extensions are needed. 
/***************************************** End of third change ************************************/

We propose the following change to TS 23.402:
/***************************************** start of forth change ************************************/

4.3.1.1
Selection of PCRF

In addition to the PDN-GW and AF being served by one or more PCRF nodes in a HPLMN and, where applicable, in VPLMN as in TS 23.401 [4], the following nodes in this specification also are served by PCRF:

-
Serving GW, 

-
Elements in trusted non-3gpp access 

-
ePDG

For each UE’s IP-CAN session , within HPLMN, there is a single PCRF node associated with all the associated UE’s PCC sessions over the different PCRF interfaces (e.g.  Rx+ session, S7 session, S9 session etc.).
Selection of a PCRF by nodes served by PCRF in this specification, is the same as that is specified in TS 23.401 [4].
/***************************************** end of forth change ************************************/
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