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Proposed changes:
*** 1st Change ***
4.1
Baseline architecture

4.1.1 
Non-roaming case
The baseline for the study on PCRF failure and restoration in the non-roaming case is given by the architecture derived from 3GPP  TS  23.203 [2], as shown in figure 4.1.1.1.
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Figure 4.1.1.1: Baseline architecture for study on PCRF failure and restoration (non-roaming)

*** 2nd Change ***

4.2.1 
General

Figure 4.2.1.1 gives a schematic view of the protocol structure for PCRF interfaces.
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Figure 4.2.1.1: Protocol structure for PCRF interfaces

A client may detect a PCRF node failure or unavailability in several ways, e.g.:

· on protocol layers below the PCRF application: periodic signaling (by e.g. SCTP heartbeat or DIAMETER device-watchdog) will lead to detection of a PCRF node’s unreachability. This signaling is independent of PCRF session handling.

· on PCRF application protocol layer: it will lead to detection of a total failure, also within the time span of lower layer periodic signaling, but only if PCRF session requests are to be handled (by timeout of requests). 

· independent from signaling, e.g. by TMN interaction. This method could be suitable for proactive failure detection (e.g. based on permanent auditing on a PCRF node) and also for a controlled with aware of service of a PCRF node (e.g. for maintenance, reconfiguration etc.). 

· by a restart indication (e.g. a restart counter value) sent by a restarted PCRF to relevant clients immediately after a restart. 

Editor’s note: the details of TMN involvement for failure detection are FFS (e.g. standardized interfaces). The work of SA5 needs to be considered. 

In case of single PCRF/multiple PCRF deployment without DRA, the PCRF clients must detect the failure; in case of multiple PCRF deployment with DRA, the failure must be detected by the DRA, and – depending on the required recovery handling – additionally PCRF clients may need to be informed.
*** 3rd Change ***

6.1 
Solution 1: Solution for the PCRF failure reselection for the redirect DRA
This solution is applied for the PCRF failure reselection when the redirect DRA is used.
A DRA implemented as a Diameter redirect agent shall redirect the received Diameter request message by carrying out the procedures defined in section 6.1.7 of IETF RFC 3588 [4].  The client shall use the value within the Redirect-Host AVP of the redirect response in order to obtain the PCRF identity; the redirect DRA shall only include one PCRF identity in the Redirect-Host AVP. If the client (e.g. PCEF, AF) can not establish the connection with the PCRF, it shall resend the Diameter request message (i.e. Diameter CCR) with the PCRF failure indication to the redirect DRA to indicate it can not contact with the PCRF. 
After receiving this indication, based on the PCC session information, the redirect DRA shall reselect a new PCRF, and include the PCRF identity in the Redirect-Host AVP in the Diameter reply sent to the Diameter client. If the redirect DRA has selected a PCRF for the other client (e.g. BBERF) for the same UE or for the same IP-CAN session of the same UE, the redirect DRA shall select the same PCRF for the client or reject the request.The following description is just one option way to specify how the redirect DRA (re)selects the PCRF and judge the status of the PCRF, other ways may also be used (e.g. configuration), this may depend on the implementation: the redirect DRA may (re)select the PCRF based on the priority of the PCRF. The priority of the PCRF may be determined by the status of the PCRF (e.g. normal or failure). If the DRA receives the failure indication of the PCRF, the DRA may set the status of the PCRF to failure and allocate a lower priority to it; if the DRA has to (re)select a lower priority PCRF (failure PCRF) for the client in some condition (e.g. there is no other PCRF or the redirect DRA has selected a PCRF for the other client for the same IP-CAN session of the same UE) and does not receive the failure indication in a configurable time, the DRA may think the PCRF has recovered and set the status of this PCRF to normal and allocate a higher priority to the PCRF. 

The following message flow demonstrates that how the client requests a new PCRF identity if it can not establish the connection with the PCRF.
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Figure 6.1.1: Message flow of PCRF failure reselection for the redirect DRA
1 - 2. Same as steps 1- 2 in figure 7.4.2.1.1.1 of 3GPP TS 29.213 [11].
3.    The same as step 3 in the figure 7.4.2.1.1.1 of 3GPP TS 29.213 [11]. Additionally, the DRA (redirect) may select the PCRF based on the status of the PCRF (e.g. determined by the watchdog or the priority of the PCRF).

4.    Same as steps 4 in figure 7.4.2.1.1.1 of 3GPP TS 29.213 [11]. 
5.   The client detects that it can not establish the connection with the PCRF1.

6. 
The client resends the Diameter request message with the PCRF failure indication to the redirect DRA to indicate it can not contact with the PCRF1.
7. 
The DRA (redirect) reselects a new PCRF2 within the Redirect-Host AVP and sends the redirect response to the client.
8 - 9. 
Same as steps 5 - 6 in figure 7.4.2.1.1.1 of 3GPP TS 29.213 [11]. 
6.2  
Solution 2: use of DIAMETER base protocol in Single PCRF deployment (with Direct Client-Server Connection)

6.2.1
PCRF Failure Detection
The diameter client at the BBERF, PCEF and AF shall probe the liveliness of the PCRF by sending the diameter Device-Watchdog-Request message per IETF RFC 3588 [4] and RFC 3539 [9].
The PCRF shall be prepared to receive a Device-Watchdog-Request message and respond with Device-Watchdog-Answer message per IETF RFC 3588 [4] and RFC 3539 [9].
6. 2.1.1
Response of the Diameter Client (AF/PCEF/BBERF)

Handling of existing sessions when PCRF failure is detected is implementation specific. The client at the AF/BBERF/PCEF may terminate a session when  it receives a session modification request with the following exemptions:
1.
Emergency Services sessions shall not be terminated. 

2.
Government Emergency Telecommunication Services/ Multimedia Priority Service (3GPP TS 22.153 [x]) sessions  shall not be terminated.
6. 2. 2
PCRF Restart

After a PCRF restart  the status of  the sessions is unknown. The PCRF may rebuild sessions in various ways, using information requested from the related clients (PCEF, BBERF, AF/P-CSCF). Applicable ways are described e.g. in subclause 6.5 / PCRF session state restoration and in subclause 6.6 / Soft recovery after a PCRF restart.
*** End of Changes ***
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