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1. Introduction
This PCR analyses the 3GPP network implications for the PCRF with associated load considerations.
2. Reason for Change
The PCR addresses the technical report subclause 5.2.2 to analyze the 3GPP network implications for the PCRF with associated load considerations.
3. Conclusions

<Conclusion part (optional)>
4. Proposal

It is proposed to agree the following changes to 3GPP TR 29.810 v0.3.0.
* * * First Change * * * *
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* * * Next Change * * * *
5.2.2.X
PCRF
5.2.2.X.1
Variety of interfaces
The PCRF supports a large number of 3GPP Diameter based interfaces with their own Diameter application:

- 
Gx with PCEF;
-
Gxx with BBERF;

-
Sd with TDF;
-
Rx with AF;
-
Sy with OCS:
-
S9 between H-PCRF and V-PCRF.
-
 S9a with BPCF

-
 Np with RCAF

-
S15 with HNB
Apart for Sy and S9, the PCRF has the role of a server. For S9, it has both the role of a client and of a server.
Sy being a charging interface is not currently addressed in this study.
Editor's note:
it is to consider how the number of Diameter applications supported by the PCRF impacts the load information per interface.

5.2.2.X.2
Variety of PCRF topologies

PCRF topologies are various:
-
one PCRF;

-
multiple separated and independent PCRFs:

-
 they may be shared, meaning that a a certain  IP-CAN session of a UE can be allocated  to  any  PCRF, but  when an IP-CAN session of a UE has been allocated to a PCRF, all subsequent Diameter traffic related to this IP-CAN session of the UE is routed to this PCRF;

-
this is the role of the DRA to be aware of the PCRF allocated to an IP-CAN session of a UE.
This list is not exhaustive and other topologies may exist.

When a client sends a Diameter request without a Destination-Host AVP, the request is routed to the DRA which will check if the IP-CAN session of the UE has a PCRF allocated. If yes, the DRA populates the Destination Host with the Diameter identity of the allocated PCRF.
Load balancing between PCRFs is limited to the requests related to an IP-CAN session of a UE for which no PCRF has been allocated yet and does not apply when a PCRF has been allocated.
Nevertheless the selection of the PCRF based on load information, although only done for requests for which there is no allocated PCRF, is important as all the subsequent requests for this IP-CAN session of a UE will be routed to the same PCRF, It may be expected less reactivity when load conditions of one or several PCRFs are rapidly evolving.
5.2.2.X.3
Selection of the PCRF host

The Diameter routing rules described in IETF RFC 6733 [2] are based on the realm up to the DA(s) in front of the PCRFs (i.e. peer DA(s) of the PCRFs) and so are not dependent of the Destination Host. 
If the DRA is peer of the PCRFs and processes a request for which no PCRF has yet been allocated to a IP-CAN session of a UE (i.e. the first request received as part of the IP-CAN session establishment procedure (Gxx, Gx, S9)), the DRA will select a PCRF among the peer PCRFs and can use the load information that it has received from these peer PCRFs for this selection and does not need additional load control information.
If the DRA is not peer of the PCRFs (at least for a certain number of them) and processes a request for which no PCRF has yet been allocated to a IP-CAN session of a UE, the DRA as according to 3GPP TS 29.213 [xx] subclause 7.3.5 selects a PCRF, but if it wants to take into account the load of the PCRFs to do this selection, it would need a load information from the PCRFs which are not peers. This case may be avoided if the DRA which is a logical entity who can group several DAs is a direct peer of all the PCRFs.   
For large networks, when routing is only based on the Diameter routing rules described in IETF RFC 6733 [2], this may bring strong deployment constraints, e.g. all servers (e.g. PCRFs) in a given realm and for a given Diameter application, have direct connections with the same peer DAs (which can be the DRA considered as a logical entity grouping several DAs); if it is not the case, this requires additional routing rules out of the IETF RFC 6733 [2] scope.
It can be considered the following possibilities:
-
 no additional load control features can be standardised in IETF  in association with routing rules outside the scope of IETF RFC 6733 [2]. For example when the selection of a non allocated PCRF is done by the DRA when it is not a peer of all the PCRFs, the DRA may not be able to use the standardized load control information it has received as a criteria to select the PCRF;
-
 the DRA, as a logical entity grouping several DAs, is always a peer of all the PCRFs, and then can  select the PCRF by taking  into account the load information that it has received from its peer PCRFs; this way to proceed will not require additional load control information. The way the DRA internally handles the load control information (e.g. with a common database) is implementation specific;
-
for cases where the DRA is not a peer of all the PCRFs, the DRA, to achieve the PCRF selection by taking  into account the load of the different PCRFs would need to get the load information of non peer PCRFs, which would be 3GPP vendor specific.

Editor’s note:
The DRA cases addressed in this subclause should be assessed as being inside or outside the scope of 3GPP, especially the case of the DRA which is not a peer of all the PCRFs (within the same realm).
Editor’s note:
It can be investigated whether the mechanism defined for load control may modify/enhance the current PCRF selection mechanism performed by the DRA.
Editor’s note:
It should be decided if the load control mechanism to be standardized in IETF or additional load control features to be standardised in 3GPP will allow a PCRF selection being done in the DRA and taking into account load control information when the DRA is not peer of the PCRFs, or if this is out of the scope of a standardised load control.
* * * End of Changes * * * *

