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Introduction
In SA2#61 meeting, the PCRF discovery selection issue was discussed, and the Diameter realm-based routing (S2-075192) has been presented and endorsed. In order to ensure that all Diameter sessions for S7, S9, S7a/b/c and Rx+ for a certain IP-CAN session reach the same PCRF, an optional logical “Diameter Routing Agent (DRA)” is introduced.
A DRA is used to select a PCRF in the initial attach procedure and the PCEF relocation procedure. In the initial attach procedure, the DRA should ensure the S7, S9, S7a/c and Rx+ for a certain IP-CAN session reach the same PCRF. In the case of PCEF relocation, the DRA is used to ensure a new PCEF can reach the same PCRF
There are several points about DRA function to consider from protocol implementation point of view: whether the DRA acts as a Diameter redirection agent or a Diameter proxy agent, whether the DRA is on path or not for subsequent Diameter message, how to delete the binding relationship of a UE and the associated PCRF in the DRA, how an AF reaches home PCRF.
Discussion

1. Whether the DRA acts as a Diameter redirection agent or a Diameter proxy agent
For initial messages, the DRA can be a Diameter redirection agent. The following figure describes this function.
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Figure 1: DRA acts as a redirection agent
When a PCEF/AF initiates a session, the default Diameter routing entry is the DRA which is a Diameter redirection agent, and the DRA selects a PCRF and redirects the PCEF/AF to the selected PCRF. The PCEF/AF then sends the subsequent Diameter messages to the selected PCRF without getting the DRA involved. If the PCRF is just a visited PCRF, it routes the Diameter messages to the user’s home realm following step 4 - 6. At last, the PCEF/AF finds the home PCRF serving the user. In this contribution, this mechanism is called model 1.
For the initial messages, the DRA can also be a Diameter proxy agent. It is depicted in the figure below.
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Figure 2: DRA acts as a proxy/relay agent
When the PCEF/AF initiates a session, the default Diameter entry is the DRA which is a Diameter proxy. In the roaming case, the visited DRA should proxy the Diameter messages to the DRA in the home realm. Then the home DRA should select a PCRF and forward the messages to it. In this contribution, this mechanism is called model 2.
Both mechanisms can correctly route the initial messages. All the following discussions are based on two above models.
2. Whether the DRA is on the path or not for subsequent diameter message
For model 1, in roaming scenarios, the PCEF/AF just routes subsequent Diameter messages based on routing information receiving during the redirection procedure of the first message routing. So the visited DRA is not needed to be on the path for all subsequent Diameter messages. Similarly, the subsequent messages to the user’s home realm can also reach the hPCRF directly without needs to have the home DRA on the signalling path.
For model 2, the visited DRA is on the signalling path as a proxy agent for subsequent messages. The home DRA is also on the signaling path between the vPCRF and the hPCRF.
3. How to delete the binding relationship information of the UE and the associated PCRF in the DRAs
In order to have the same PCRF serving associated sessions related to the same bearer of the user over different interfaces, the DRA needs to record the association relationship information of the bearer of the UE and the associated PCRF. When the sessions are terminated, e.g. the related bearer is released, the information in the DRA needs to be deleted. If the DRA is a redirection agent, the function recording the association relationship information is an additional feature to a standard redirection agent, and some extra operations are needed to be removed the information after the sessions are terminated. And if the DRA is a proxy agent, the information can be removed following the signallings which terminate the sessions as the DRA is on the path of all related signallings.
4. How does the AF reach the home PCRF
If AF has a user identity, e.g. a user NAI, it can derive the home realm information which can be filled in the Destination-Realm AVP. So the normal routing mechanism as described in model 1 or model 2 can be used to route messages from the AF to the home PCRF in the roaming case.
If the AF does not have the user NAI which means the AF has no information about the user’s home realm, it needs to consider how the messages from the AF can reach the home PCRF. As the AF has no information about the user’s home realm, the AF can only indicate the destination of the messages based on, e.g. pre-configured destination NW entity:
· In the non-roaming case, if the DRA is a redirection agent, the AF can contact the DRA and get the routing information of the home PCRF, and then send the messages, and if the DRA is a proxy agent, the pre-configured routing entry in the AF is the DRA.

· In the roaming case and if the AF is located in the visited PLMN, the AF can send the messages to a visited PCRF according to, e.g. pre-configured information, and the vPCRF which has the user’s home realm information can replace destination information in the received messages with the real information of the user’s home realm, and then the vPCRF contacts the DRA in the home network to get appropriate routing information. In this case:

· If the DRA is a redirection agent, the AF contacts the DRA and gets the routing information to send the messages to the vPCRF. A DRA in the visted network is needed;

· If the DRA is a proxy agent, the pre-configured routing entry in the AF is the DRA in the visted NW.

Conclusion

From the discussion above, it can be seen that the DRA can work whether it is a redirection agent or a proxy agent. And the DRA plays a key role of PCRF selection. However as there is only a DRA per realm, the DRA may be a bottleneck if the DRA is a proxy agent because the DRA is involved in all signalling delivery and handling possibly. On the contrary, if the DRA is a redirection agent, it only needs to maintain routing information and related association relationship information. A redirection agent is a relatively simple solution which means lower delay of message delivery and less loads on the DRA. So it is proposed to implement the DRA as a redirection agent and add the following principles about the DRA to the related part about DRAs in 3GPP TR 29.804 v0.3.0 after discussions, and detailed approaches are expected to be provided later.
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