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	In clause 6.1, solution for the PCRF failure reselection for the DRA, it is note that how the DRA knows about the PCRF failure is FFS; 

In clause 6.5, when the solution 5 is combinable with solution1, the target PCRF should be the same as the new PCRF selected by DRA in solution 1 to ensure correct DRA binding. So the description of DRA binding should be completing here.
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	Resolve the note in clause 6.1 and complete the description of DRA binding after the restoration process. 

The PCRF failure and the target PCRF node information should be got by DRA to ensure correct DRA binding. Depending on the different implementation, many ways can be used to get the information, such as from the trigger entity directly or from the client indirectly.
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Proposed changes:
*** 1st Change ***
6.1 
Solution 1: Solution for the PCRF failure reselection for the DRA
6.1.1
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 6.1.1.1: 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]. 
6.1.2
Proxy DRA
This solution is applied for the PCRF failure reselection when the proxy DRA is used.
The DRA shall support the functionality of a Diameter proxy agent as defined in RFC 3588 [14].
When the DRA receives a request from a client, it shall select the PCRF and proxy the request to the selected PCRF as described in clause 7.3.5 3GPP TS 29.213 [11]. If the DRA detected the PCRF Failure (e.g. received the failure indication from the PCRF), the DRA will reject the request. 

If the DRA received the PCRF failure indication and the new PCRF identity is included, the following request may be proxied to the new PCRF. If the Proxy DRA has selected the new PCRF for the other client (e.g. BBERF) for the same UE or for the same IP-CAN session of the same UE, the prxoy DRA shall select the same PCRF for the client or reject the request. DRA can (re)select the PCRF and judge the status of the PCRF according to the clause 6.1.2.

 The following message flow demonstrates one option to specify how the proxy DRA performs the client request when a PCRF failure occurs.
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Figure 6.1.2.1: Message flow of PCRF failure reselection for the proxy DRA
1 - 2. Same as steps 1- 2 in figure 7.4.1.1.1.1 of 3GPP TS 29.213 [11].
3.    The same as step 3 in the figure 7.4.1.1.1.1 of 3GPP TS 29.213 [11]. Additionally, if the proxy DRA detects that PCRF1 has failured, it will mark it with the failure (the latter messages which should be proxied to the PCRF1 will be rejected according to the mark), and steps 4 and 5 will not be carried out.
4.   If the proxy DRA doesn’t know that PCRF1 has failured, same as steps 4 in figure 7.4.1.1.1.1 of 3GPP TS 29.213 [11]. 
5.  After the DRA knowing the PCRF failure, it will mark it with the failure (the following messages which should be proxied to the PCRF1 will be rejected according to the mark).
6.   The DRA (proxy) returns a Diameter Answer to the client to reject the establishment request.

7-8.   If there are Gx/Gxx session modification request, which is the same UE with the request in step 2, is send to the DRA during the PCRF failure, it will be rejected by the DRA.


Note 2: If the DRA knows the target PCRF of the rebuilding exist Session and the following request from the clients may be proxy to the same one. The procedures are according to clause 7.4.1.1.1 of 3GPP TS 29.213[11]. 
*** 2nd Change ***
6.5
Solution 5: PCRF session state restoration

This solution can be employed to re-synchronize PCC rules between PCRF nodes and PCRF clients on bearer and AF sessions whenever, due to failure of a PCRF node, the PCRF has lost the session state. The PCRF needs to store information on all clients with which it has sessions in non-volatile memory.

The principle scheme is shown in figure 6.5.1 in the most general form. PCRF session state can be restored either on the failed PCRF node (e.g. for the single PCRF deployment, during partial failures or after its recovery from failure), or on alternative PCRF nodes (e.g. for the case of partial PCRF node failure in a deployement with multiple PCRFs).  
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Figure 6.5.1: PCRF session state restoration

The following steps are performed:

1) the restoration process starts by a “Restore” request to a PCRF client, containing information on the source PCRF, target PCRF node and target sessions. The information on target sessions may also be null, meaning that all sessions on the PCRF client stemming from the source PCRF are requested to be restored on the target PCRF. The entity triggering the restoration may be typically the failing/failed PCRF node, but potentially also manual intervention or a TMN interface. The source PCRF is used to filter out the relevant bearer or AF sessions, together with more specific information on target sessions; this data may also be of bulk nature e.g. according to a time stamp (all bearer or AF sessions started after a certain time), list of UEs, etc. The detailed role of “target PCRF” is FFS (e.g. whether it indicates/excludes one or more specific PCRF nodes).  

2) the addressed PCRF client performs scheduling of the necessary signaling for restoration. For this purpose it should take into account its own current and excpectable load; e.g. if  the received request for restoration was for a large amount of sessions, it may break the subsequent signaling into portions, and wait for successful restoration of one portion before requesting restoration of the next portion. Depending on the detailed role of “target PCRF” it may also employ load balancing between available PCRF nodes.

3) The PCRF client sends the appropriate PCRF request(s) with all bearer or AF session data to the target PCRF node(s). Although repeated single signaling requests, as for a normal establishment of PCRF sessions, could be used, the assumption here is that bulk signaling is required for reasons of performance.

4) The PCRF node establishes the requested PCRF sessions and provides their data to the PCRF client (as before, bulk signaling is assumed). 

5) The PCRF client may send an intermediate confirmation of restored session data back to the triggering entity.

6) Steps 3) to 5) are repeated, depending on the scheduling of restoration requests by the PCRF client.

7) The PCRF client sends a final confirmation of restored session data back to the triggering entity.

 A possible coding for messages 1) (RAR) and 7) (RAA) is given in annex A.3 for the Gx application protocol. 

NOTE 1: for the single PCRF case, the source and target PCRF are the same.

NOTE 2: usage of RAA for message 7) assumes that message 5) is different from RAA.

Two modes are possible for the restoration related signaling:

· Single PCRF session mode: the restoration handling applies only for the PCRF session indicated by the given DIAMETER session id. 

· Multiple PCRF session modes: the restoration handling applies for a set of PCRF sessions. The same concept as for bulk signaling applies; i.e. a special session id, generated with the initial signaling between each PCRF node and PCRF client, and not bound to a UE and bearer session, is used (see subclause 6.7). 

This solution is combinable with “PCRF failure reselection for the redirect DRA” described in subclause 6.1. For the deployment of multiple PCRFs with DRA, the target PCRF should be the same as the new PCRF selected by the DRA in solution 1 to ensure correct DRA binding. If the Trigger entity is DRA, the DRA binding can be performed directly according to the internal information.Otherwise, after the restoration process, the information containing the source failure PCRF and target PCRF node should be send to DRA.. Depend on the different implementation, many ways can be used, including the trigger entity or the client send them to DRA during the Diameter session or other signalling directly or indirectly.
This solution is combinable with “Graceful termination of services” described in subclause 6.3 in the time span before the grace time has expired: as soon as successful restoration of state has been achieved (i.e. after step 4), graceful termination can be revoked. If graceful termination was delegated, revocation has also to be delegated; some signaling extension is required for that purpose. 

This solution should not be combined with “strict termination of services” described in subclause 6.4; even though the process of strict termination most likely will be spread out over a finite time, and within this time in theory some PCRF session state could be restored, the balance between gain and effort is estimated to be unfavourable, especially as the two methods would compete strongly for resources.     

This solution does not alter the behaviour with DRA in case of single PCRF session mode; in case of multiple PCRF session mode the routing principles apply as for bulk signaling, i.e. based on FQ-PSSID (see subclause 6.7)

The extension of the procedure for linked sessions is shown in figure 6.5.2; it consists in repetition of steps as for one PCRF client and a matching function in the target PCRF node.
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Figure 6.5.2: PCRF session state restoration for linked sessions

These are the steps:

1. Steps 1 to 5 of figure 6.5.1 are executed for restoration state for part of the sessions with one of the PCRF clients. 

2. The above step is repeated for another PCRF client.

3. The target PCRF tries to match (individually) restored sessions and correlates them in case of a match (e.g. as for session binding described in TS 29.213 [11]). 

4. Steps 2 and 3 are repeated for other PCRF clients. Steps 1 to 4 build the first round of the overall procedure.

5. Further rounds with successive parts of the sessions are executed; in the match procedure in all rounds the full set of restored session state is considered.    

After all rounds the session state is fully restored, and PCRF client sessions are linked as before the PCRF failure.

*** End of Changes ***
5) 





5) 





3) 





4) 





(M rounds)





(per client, for N clients)





3rd round





2nd round





1rst round





Match





2) 





Restoration handling (part 1 for client 2)





PCRF client 2





1) 





Restoration handling (part 1 for client 1)





Target PCRF node





PCRF client 1





Triggering entity





6) 





5) 





4) 





3) 





2) 





1) 





7) 





Restore Confirm (target PCRF, target sessions, final)





Scheduling





Restore Confirm (target PCRF, target sessions, intermediate)





PCRF response (PCRF data for target session[s])





PCRF request (target session data)





Target PCRF node





PCRF client





Triggering entity





Restore Request (source PCRF, target PCRF, target sessions)








�PAGE \# "'Page: '#'�'"  �� � HYPERLINK "http://www.3gpp.org/ftp/Information/DocNum_FTP_structure_V3.zip" ��Document numbers� are allocated by the Working Group Secretary.   Use the format of document number specified by the � HYPERLINK "http://www.3gpp.org/About/WP.htm" ��3GPP Working Procedures�.


�PAGE \# "'Page: '#'�'"  �� Enter the specification number in this box. For example, 04.08 or 29.163. Do not prefix the number with anything . i.e. do not use "TS", "GSM" or "3GPP" etc.


�PAGE \# "'Page: '#'�'"  �� Enter the version of the draft specification here. This number is the version of the draft specification to which the PCR was written and (normally) to which it will be applied if it is agreed.  Make sure that the latest version of the draft specification  is used when creating the PCR. If unsure what the latest version is, go to  http://www.3gpp.org/ftp/specs/latest-drafts/� HYPERLINK "http://www.3gpp.org/3G_Specs/3G_Specs.htm" ���


�PAGE \# "'Page: '#'�'"  �� Enter a concise description of the subject matter of the PCR. It should be no longer than one line. 


One or more organizations (3GPP Individual Members) which drafted the PCR and are presenting it to the Working Group.


�PAGE \# "'Page: '#'�'"  �� Enter the acronym for the work item which is applicable to the change.  A list of work item acronyms can be found in the 3GPP work plan and/or the meeting agenda�


�PAGE \# "'Page: '#'�'"  �� Enter text which explains why the change is necessary.


�PAGE \# "'Page: '#'�'"  �� Enter text which describes the most important components of the change. i.e. How the change is made.


�PAGE \# "'Page: '#'�'"  �� Enter here the consequences if this PCR were to be rejected. 


�PAGE \# f"'Page: '#'�'"  �� If  other specs are affected by this change, then indicate the TS/TR number and the tdoc numbers of the  relevant  (P)CRs


�PAGE \# "'Page: '#'�'"  �� Enter any other information which may be needed by the group being requested to agree to the PCR. This could include special conditions which are not listed anywhere else above.





_1334240181.vsd
�

Client (BBERF/PCEF/AF)


DRA (Redirect)


PCRF1


PCRF2


1. External trigger


2. Gxx/Gx/Rx Diameter  Establishment Request


4. Diameter Answer (redirect) 



3.  DRA binding creation/retrieval


5.  Detect PCRF1 is unreachable


8. Gxx/Gx/Rx Diameter Establishment Request 


9. Gxx/Gx/Rx Diameter Answer 


6. Resend Diameter  Establishment Request (PCRF failure indication )


7. Diameter Answer (redirect) 




_1328630493.vsd

