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*** 1st change ***
5.2.5.2.1.2
Load

· In terms of number of  messages (i.e. how many messages the DRA has to deal with)
Let’s consider a simple and basic case:

· a non-roaming case with every clients and servers PCEF, PCRF, AF (one AF for one IP-CAN session), BBERF and DRA involved, 

· With PMIP (one IP CAN Session is mapping to one Gateway Control Session) but with no S-GW or A-GW relocation.
· PCC session is including Rx session, Gx session and Gxa/c session for the same IP-CAN session.
[RA] 
a) PCC Session Establishment：

In a PCC Session Establishment, a redirection agent has to process 3 messages for the procedure (2 messages for GTP-based S5):
1) Indication of IP CAN Bearer Establishment (from PCEF);
2) Gateway Control Session Establishment (from BBERF) (If Gxa/c apply);
3) AF session establishment (from AF);
While PCEF and BBERF have to send these two messages again to the PCRF, which means each client has to send the request message twice.

b) PCC Session Modification

No redirection happens in the modification procedure as all the messages are directly sent between PCRF and Diameter Clients.

c) PCC Session Termination:

Several solutions may be used to remove the binding information in the DRA at the phase of IP CAN Session Termination. One solution is each client sends a message to the DRA in order to inform the DRA to delete the related information stored in DRA. .One DRA needs process no more than 2  (from BBERF/PGW) messages for this solution. 
NOTE: Another solution is the PCRF sends message to the DRA to inform the DRA to delete the related information. One DRA only needs to process one message in this solution. 

[PA1]
a) PCC Session Establishment:

In a PCC Session Establishment, a proxy agent has to pass 6 messages for the procedure:

1) Indication of IP CAN Bearer Establishment (From PCEF to PCRF);  

2)  Acknowledge IP CAN Bearer Establishment (From PCRF to PCEF);

3)  Gateway Control Session Establishment (from BBERF to PCRF)

4)  Acknowledge Gateway Control Session (from PCRF to BBERF)

5) AF session establishment (from AF to PCRF);
6) Acknowledge of AF session establishment (from PCRF to AF);
b) PCC Session Modification:

In a PCC Session Modification, a proxy agent has to transfer 14 messages (when all 8 optional procedures are used) for the procedure.

1) Application/Service Info (from AF to PCRF, optional)

2) Ack message (from PCRF to AF, optional)

3) Indication of IP-CAN Session modification (from PCEF to PCRF)

4) Acknowledge of IP CAN Session modification (from PCRF to PCEF)

5) Event report (PCRF to AF, optional)

6) Ack and new Application/Service Info (AF to PCRF, optional)

7) Notification of Bearer level events (PCRF to AF, optional)

8) Ack message (AF to PCRF, optional)

9) Policy and Charging Rules Provision (from PCRF to PCEF)

10) Acknowledge Policy and Charging Rules Provisioning (from PCEF to PCRF) 
11) Gateway control and QoS rules request (BBERF to PCRF)/ Gateway control and QoS rules provision (PCRF to BBERF)

12) Gateway control and QoS rules reply (PCRF to BBERF) / Gateway control and QoS rules provision Ack (BBERF to PCRF)

13) PCEF Event report (from PCEF to PCRF, optional)
14) Ack of PCEF Event report (from PCRF to PCEF, optional)
Considering that Modification is not a once-off procedure, which could happen several times within one active IP CAN Session, signaling has to be proxy by the DRA for Modification procedures might increase several times more. For the event trigger, the PCRF can subscribe multiple events for one IP-CAN session per user, when the event occurs, the S-GW/ P-GW/Trusted Non-3GPP access need report the event to the PCRF, and then PCRF need make new PCC rule decision and send to the S-GW/ P-GW/Trusted Non-3GPP access, all these messages should be transferred by the proxy agent.
c) PCC Session Termination:

In a PCC Session Termination, a proxy agent has to pass 6 messages for the procedure:

1) Indication of IP CAN Session Termination (PCEF to PCRF)

2) Acknowledge of IP CAN Session Termination (PCRF to PCEF)

3) Notify loss of transmission (PCRF to AF, optional)

4) Notification response (AF to PCRF, optional)

5) Gateway Control Session Termination (BBERF to PCRF)/PCRF initiated Gateway Control Session Termination (PCRF to BBERF)

6) Gateway Control Session Termination (PCRF to BBERF)/ PCRF initiated Gateway Control Session Termination Ack (BBERF to PCRF)

[PA2]

If the bypass solution is used for the proxy agent (C3-080329, C3-080341), only the initial session setup messages will be transferred by the proxy agent, the subsequent message may bypass the proxy agent. In this condition, the load of proxy is the same like the redirect agent. 

Loading on DRA conclusions

[RA1]

· A maximum of 3 messages for PCC session establishment

· No messages for PCC session modification 

· A maximum of 2 messages for PCC session termination

[PA1]

· A maximum of 6 messages for PCC session establishment

· A maximum of 14 messages for PCC session modification (if all optional procedures are supported)

· A maximum of 6 messages for PCC session termination

[PA2]

· A maximum of 3 messages for PCC session establishment

· No messages for PCC session modification  

· A maximum of 2  messages for IP-CAN session termination

· In terms of number of connections (i.e. how many connections are needed from the clients/servers)
[RA] 
1) Each client (GW/AF) needs a connection with the DRA; (3 connections) 
2) Each client (GW/AF) needs a connection with the server (PCRF); (3 connections) 
3) The server may need a connection with DRA; 
A maximum total of 7 connections

 [PA1]

1) Each client (GW/AF) needs a connection with the DRA, (3 connections) 
2) Each client (GW/AF) does not need a connection with the server (PCRF);

3) The server needs a connection with DRA; (1 connection)
A total of 4 connections

[PA2]

1) Each client (GW/AF) needs a connection with the DRA; (3 connections)
2) Each client (GW/AF) needs a connection with the server (PCRF); (3 connections)
3) The server needs a connection with DRA (1 connection);
A total of 7 connections
*** End of Changes ***
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