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1. Introduction
This contribution provides new alternative for the P-CSCF failure recovery mechanism.
2. Reason for Change

This alternative is designed with the following concepts.

· No impact to the HPLMN in case of roaming.

This solution makes the P-CSCF failure recovery possible within the visited operator domain in case of roaming. For terminating call to roaming users, the I-CSCF, IBCF or ATCF or other adjacent node behaves in this alternative as the S-CSCF in the normal case.

This concept is very important in order to deploy the P-CSCF restoration mechanism quickly in the market (Operator domain). If impacts of P-CSCF failure recovery function would span to both home and visited operator networks, this would require a lot of agreement and negotiation among operators in order to install the P-CSCF restoration to their network. 
· Strict confirmation of P-CSCF failure for deciding IMS re-registration.
The IMS re-registration procedure generates a service disruption time and should be avoided as much as possible. With this respect, the decision for the IMS re-registration for UE must be made with as strict confirmation as possible. For example, a SIP invite timeout in S-CSCF cannot be a trigger for IMS re-registration since there are many possibilities that generate a SIP invite timeout. Examples are I-CSCF failure/overload, IBCF failure/overload, transit network failure/overload. With this consideration, this solution proposes to monitor P-SCSF sanity by adjacent nodes as much as possible.

· Coexistence with Release 9 solution.

Since this solution utilizes the existing release 9 solution between P-GW/GGSN and UE it can perfectly coexist with the release 9 solution, based on a small exclusive logic in the P-GW/GGSN. The difference from Release 9 mechanism is only the trigger of the IMS restoration at the P-GW/GGSN. While this solution can be considered as a “Reactive approach”, the Release 9 mechanism can be considered as a “Proactive approach” for the P-CSCF failure recovery. It is then up to the operator, for the purpose of gaining the benefits of both solution, to combine them.
· No impact to UE.
This solution does not have any impact to the UE. This is the strong requirement in this WID.

4. Proposal

It is proposed to agree on this new alternative to be included in 3GPP TR 29.806.
* * * First Change * * *
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* * * Next Change * * * 
6.X
Sol-X: Alternative P-CSCF and PCRF based Restoration

6.X.1
Overview

This solution uses an alternative P-CSCF and the (at the time of failure of the original P-CSCF) associated PCRF to restore the IMS registration status. For a terminating call to roaming users, the I-CSCF, IBCF or ATCF behaves as the S-CSCF in this alternative 
6.X.2
Principles

This alternative is designed with the following concepts.

· No impact to the HPLMN in case of roaming.

This solution makes the P-CSCF failure recovery possible within the visited operator domain in case of roaming. For terminating call to roaming users, the I-CSCF, IBCF or ATCF or other adjacent node behaves in this alternative as the S-CSCF in the normal case.

This concept is very important in order to deploy the P-CSCF restoration mechanism quickly in the market (Operator domain). If impacts of P-CSCF failure recovery function would span to both home and visited operator networks, this would require a lot of agreement and negotiation among operators in order to install the P-CSCF restoration to their network. 

· Strict confirmation of P-CSCF failure for deciding IMS re-registration.
The IMS re-registration procedure generates a service disruption time and should be avoided as much as possible. With this respect, the decision for the IMS re-registration for UE must be made with as strict confirmation as possible. For example, a SIP invite timeout in S-CSCF cannot be a trigger for IMS re-registration since there are many possibilities that generate a SIP invite timeout. Examples are I-CSCF failure/overload, IBCF failure/overload, transit network failure/overload. With this consideration, this solution proposes to monitor P-SCSF sanity by adjacent nodes as much as possible.

· No impact to UE.
This solution does not have any impact to the UE. This is the strong requirement in this WID.

6.X.3
Description
The following figure illustrates the details of this alternative. Protocol impacts with this alternative are indicated with Red. 
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Figure 6.x.3-1: Alternative P-CSCF and PCRF Based Restoration

1. An S-CSCF, I-CSCF, IBCF or ATCF or other adjacent node of the failed P-CSCF node receives a SIP INVITE message. At this moment, the adjacent node knows that the associated P-CSCF is down or has restarted. This is known by a local management/supervision protocol within an operator network. 
Since this procedure does not deliver the incoming SIP INVITE message to the UE, the S-CSCF will eventually report the SIP time out to the originating party. 

NOTE 1:
The section 6.x.3.1.1 describes a possible standardized way to detect an adjacent node failure.

2. An S-CSCF, I-CSCF, IBCF or ATCF or any other adjacent node forwards the SIP INVITE message to an alternative P-CSCF. Then the alternative P-CSCF checks the received SIP INVITE message to determine whether this message is due to a P-CSCF failure. This check could be made by for example: 1) Checking whether corresponding subscriber data is already installed; 2) Check the SIP header to see whether another P-CSCF information is already contained etc. 
Alternatively, an S-CSCF, I-CSCF, IBCF or ATCF or any other adjacent node generates a suitably defined SIP OPTION message that can indicate that the P-CSCF associated with the called UE has been unavailable and that the UE needs IMS re-registration.
3. Editor's Note: It is FFS how the alternative P-CSCF examines the received SIP INVITE message to determine whether this message is due to a P-CSCF failure. The SIP Record-Route header could be subject for study since it may always contain the failed P-CSCF information.
NOTE 2:
The section 6.x.3.1.2 describes a possible standardized way to configure an alternative P-CSCF per UE. This is meant for the case that the alternative P-CSCF cannot be chosen freely (e.g. if PCRF to P-CSCF connectivity is based on an area or pool concept).
4. The alternative P-CSCF sends a new or existing Rx message to the original PCRF that has been associated with the UE. This message should contain UE ID and PDN ID in order to find the associated PCRF for the terminating UE.
Editor's Note: It is FFS what DIAMETER command to be used for this message. The AAR/AAA command pair seems the reasonable choice at this stage.
Editor's Note: It is FFS what information (AVP) to be set onto this message in order to route to the associated PCRF. For the UE ID, IMS level user ID could be a choice. For the PDN ID, the alternative P-CSCF can set static characters for an APN, for example "IMS APN" or "Emergency APN", or so-called "well known IMS APN" as described in the GSMA PRD IR.92 [u] to the Called-Station-Id AVP based on the local configuration.
5. The PCRF sends a new or existing Gx message to the P-GW/GGSN that has been associated with the UE. The message triggers the existing Release 9 based P-CSCF restoration procedure.
Editor's Note: It is FFS what DIAMETER command to be used for this message. The RAR/RAA command pair seems the reasonable choice at this stage.
6. The update bearer request message procedure takes place in accordance with the 3GPP TS 29.380 [z]. However, it is understood that this procedure does not work for those of UEs based on release 8 and earlier. If operator wishes to restore the IMS registration for all UEs including UEs based on release 8 and earlier, then the PDN GW initiated bearer deactivation procedure with "reactivation requested" takes place as described in the subclause 5.10.3 in TS 23.401 [t] instead.

6.X.3.1
Optional functions

Optional functions described in this section may be standardized in release 12 only if time allows and strong demand of these functions is identified during the study of this work item. Otherwise, it can be standardized in a later release.
6.x.3.1.1
SIP level keep-alive function

Figure 6.x.3.1.1-1 illustrates a possible standardized way to detect adjacent node failure. This SIP level keep-alive function should be very similar with the GTP echo as defined in 3GPP TS 29.281 [x] or SCTP heartbeat mechanism as defined in IETF RFC 4960 [y]. SIP nodes maintain a restart counter, which is incremented after every node restart.
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Figure 6.x.3.1.11-1: SIP level keep-alive function

1. A SIP OPTION message is sent from one SIP node to an adjacent SIP node, including its current restart counter.

2. The adjacent SIP node replies to the requesting SIP node by a SIP OPTION message, including its restart counter.

6.x.3.1.2
Dynamic alternative P-CSCF configuration at adjacent node

Figure 6.x.3.1.2-1 illustrates a possible standardized way to configure an alternative P-CSCF per UE. The purpose is to inform SIP nodes adjacent to a P-CSCF about configured alternative P-CSCFs (to be used when the considered P-CSCF fails). This function should be executed in every SIP registration.


[image: image3]
Figure 6.x.3.1.2-1: Dynamic alternative P-CSCF configuration at adjacent node

1. A SIP REGISTER message is sent to P-CSCF.

2. The P-CSCF adds its list of alternative P-CSCFs onto the SIP message and forwards it to the adjacent SIP node.

3. Adjacent SIP nodes remove the list of alternative P-CSCFs from the SIP REGISTER message and forward it to the next SIP node.

6.X.4
Coexistence with existing solution

Since this solution utilizes the existing release 9 solution between P-GW/GGSN and UE, it can perfectly coexist with the release 9 solution, based on a small exclusive logic in the P-GW/GGSN. The difference from Release 9 mechanism is only the trigger of the IMS restoration related PDN connection re-establishment at the P-GW/GGSN. While this solution can be considered as a “Reactive approach”, the Release 9 mechanism can be considered as a “Proactive approach” for the P-CSCF failure recovery. It is then up to the operator, for the purpose of gaining the benefits of both solution, to combine them.
6.X.5
Objective compliance

This solution provides all required functionality as described in the WID.

* * * End of Changes * * *
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