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1. Introduction
<Introduction part (optional)>

2. Reason for Change
As decribed in C4-130632,the Diameter overload control support for BBAI shallbe studied in the TR 29.809.

3. Conclusions

<Conclusion part (optional)>

4. Proposal

It is proposed to agree the following changes to 3GPP TR 29.809.
*** 1st Change ***

3.2
Symbols

For the purposes of the present document, the following symbols apply:


<symbol>
<Explanation>

BBAI



Broadband Access Interworking
*** 2nd Change ***

5.3.3.2.3
Impacts

A PCRF must be able to associate sessions established over the different reference points (Gx, S9, Gxa/Gxc) for the same UE's IP CAN session. The actual reference points that need to be correlated depend on the scenario (e.g. roaming, LBO etc.). The PCRF associates those sessions with session information related to the same UE obtained over the Rx, Sd or S9 reference point ("session binding"). The PCRF serving a UE is selected when the first Diameter sessions related to the UE is established. It keeps state related to the UE as long as any related Diameter session is ongoing and cannot be changed for that duration. However, a new PCRF can be selected when a UE attaches to the network and sets up a new IP CAN session.

A specialized Diameter Routing Agent (DRA) can be deployed to assist in the PCRF selection, when new PCC related Diameter sessions are being set up (see subclause 5.3.3.3).

For supporting BBAI, following additionally impacts shall be considered:

· For WLAN scenario, the PCRF shall additionally be able to associate sessions established over the S9a and Gxb* for the same UE or UE’s IP-CAN session.
· For H(e)NB PS service, the PCRF shall additionally be able to associate session established  over the S9a with all the Gx sessions which have same H(e)NB Local IP address.
· For WLAN scenario and NSWO traffic case, the PCRF shall be able to associate session established over the S9a, S9, Rx and Sd interfaces for the same UE or UE’s IP-CAN session.
· For HNB CS service, a new PCRF can be selected when the HNB performs the registration to the HNB GW and an S15 session is initiated by the HNB GW. The PCRF shall able to associate the S9a session with the S15 session.
*** 3rd Change ***

5.3.3.3.3
Impacts

In order to ensure that all Diameter sessions for Gx, S9, Gxa/Gxc, Rx and Sd (when the unsolicited application reporting applies) for a certain IP‑CAN session reach the same PCRF when multiple and separately addressable PCRFs have been deployed in a Diameter realm, an optional logical "Diameter Routing Agent (DRA)" function is enabled. The DRA acts as a proxy agent or a redirect agent. In addition the DRA stores information about the assigned PCRF for a UE and IP CAN session. The DRA selects the PCRF at IP CAN session or Gateway Control session establishment and stores the PCRF address. After IP CAN session or Gateway Control Session establishment, the DRA ensures that the same PCRF is contacted for all related Rx, Gxa/Gxc, Gx, S9 and Sd Diameter Sessions. 
It is assumed in the 3GPP TS 23. 203 [10] that there is a single logical DRA serving a Diameter realm.
For supporting BBAI, following additionally impacts shall be considered:

· For WLAN scenario and EPC-routed traffic case, the DRA shall additionally ensures that the same PCRF is selected for related S9a, Gxb* Diameter sessions for the same UE or UE’s IP-CAN session.
· For H(e)NB PS service, the DRA shall additionally ensure that the same PCRF is selected for the related S9a Diameter sessions.
· For WLAN scenario and NSWO traffic case, the DRA shall ensure that the same PCRF is selected for the related S9a*, S9, Rx and Sd Diameter Sessions.
· For HNB CS service, the DRA shall ensure that the same PCRF is selected for the related S9a and S15Diameter sessions.
*** 4th Change ***

6.2.5.2.1

Introduction 

There are different topologies used in 3GPP networks. Some examples are shown in the following:
Possible topology 1:

As shown in the Figure 6.2.5.2.1.1, in Diameter LTE non-roaming case, both the clients (e.g. MME or S4-SGSN or PCEF), and the servers (e.g. HSS or PCRF) are in the home PMN. There may be DA (Diameter Agent) or DRA (Diameter Routing Agent) deployed to support user identity resolution or session correlation for the HSS or the PCRF if there are more than one HSS or PCRF serving the same users. These Diameter Agents may be deployed separately to support load balancing and overload control for the HSS or the PCRF respectively, and it is also possible they are collocated in the deployment.
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Figure 6.2.5-1: Diameter LTE non-roaming Implementation Architecture
Possible topology 2:

As shown in the figure 6.2.5.1.x2, which is proposed in the GSMA IR88 for LTE roaming guidelines, there are DEA (Diameter Edge Agent) deployed in each PMN for load balancing and topology hiding, which are the Diameter flow point of ingress to the PMN. The DEA may support overload control to protect the HSS and PCRF. Besides the DEA, it is possible to deploy other Diameter Agents or Diameter Routing Agents to support load balancing and overload control for the HSS or the PCRF, as shown in Figure 6.2.5.1.x1 for non-roaming case.
For supporting BBAI, following additionally impacts shall be considered:
· During the S9a/S9a* session establishment procedure, the BPCF acts as the client and the (v)PCRF acts as the server as shown in the Figure 6.2.5-2a.

· During the S9a  session establishment trigger procedure, the (v)PCRF acts as the client and BPCF acts as the server as shown in the Figure 6.2.5-2b.

· During the S9a session establishment procedure, DRA only can select the (v)PCRF which sent the S9a session establishment trigger message.

· During the S9 session establishment trigger procedure, the hPCRF acts as the client and vPCRF acts as the server as shown in the Figure 6.2.5-2c.
· If the S9 session establishment procedure is triggered by the hPCRF, the DRA only can select the hPCRF which sent the S9 session establishment trigger message.
· S9/S9a session establishment trigger procedure (i.e. TER/TEA command) does not maintain the state. 
Editor's Note: Whether the BPCF supports the Diameter overload control needs to be confirmed by the BBF.
The interconnection between PMN can be implemented in two modes:
-
Bilateral mode with direct peer connections between DEAs and no IPX agent in between,

-
Transit mode with PMN interconnection by IPX Agents.
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Figure 6.2.5-2: Diameter LTE Roaming Implementation Architecture
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Figure 6.2.5-2a: Diameter Implementation Architecture for BBAI
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Figure 6.2.5-2b: Diameter Implementation Architecture for BBAI during the S9a session trigger procedure
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Figure 6.2.5-2c: Diameter Roaming Implementation Architecture for BBAI during the S9 session trigger procedure

Possible topology 3:

In the IMS network, as shown in the figure 6.2.5.1.x3, I/S-CSCFs, Application Server and HSS are all located in the same domain. There may be SLF or Diameter Agents deployed for user identity to HSS resolution, which may support load balancing and overload control at the same time.
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Figure 6.2.5-3: Diameter IMS Implementation Architecture
*** End of Changes ***
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