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5.x
HSS-based P-CSCF restoration

5.x.1
Introduction
The HSS-based P-CSCF restoration is an optional mechanism.

This mechanism main principle is that in case of a P-CSCF failure, the P-CSCF restoration is only triggered, for UEs using 3GPP access technologies, when the UE is involved in an activity, as follows:
· For non-active UEs, the IMS re-registration timer ensures that the UE becomes available again, as in this case, the UE detects the P-CSCF failure when it tries to register to IMS.

· For originating requests, the UE detects that the P-CSCF is unavailable and selects a new P-CSCF.

· For terminating requests, the UE performs the HSS-based P-CSCF restoration.

5.x.2 
Overview

In case of P-CSCF failure (i.e. either the terminating P-CSCF is not reachable, or the terminating P-CSCF is not able to process the request), the S-CSCF detects that a terminating message cannot reach the destination UE based on the P-CSCF lack of response or specific information on error codes, then it informs the HSS (directly via Cx) to provide the P-CSCF Restoration indication to the MME/SGSN. 
The HSS-based P-CSCF restoration consists of a basic mechanism, and an optional extension, described in following clauses, as follows:

· Basic mechanism:

Once the MME/SGSN receives the P-CSCF Restoration indication from the HSS, it requests the release of the IMS PDN connection to the corresponding UE, which implies that the voice centric UE activates the PDN connection, selects a new available P-CSCF and registers again to IMS using an available P-CSCF. Therefore, the UE becomes reachable again for any terminating message.

· Optional extension:

The HSS-based P-CSCF restoration basic mechanism is optionally extended by reusing part of the "Update PDP context/bearer at P-CSCF failure" mechanism described in clause 5.1, in order to avoid the need to deactivate and reactivate the IMS PDN connection.

This extension is based on the possibility for the P-GW/GGSN to know whether or not the UE supports the "Update PDP context/bearer at P-CSCF failure" mechanism after having received a P-CSCF Restoration indication from the MME/SGSN:
- 
if the UE does not support this mechanism, or this capability support is unknown, the PGW/GGSN requests the release of the IMS PDN connection to the corresponding UE, which implies the UE reactivates an IMS PDN connection and registers to IMS using an available P-CSCF; or

- 
if the UE supports this mechanism, the P-GW/GGSN provides to the corresponding UE a PCO with the new list of available P-CSCF addresses, reusing part of the "Update PDP context/bearer at P-CSCF failure" mechanism, which implies that the UE registers to IMS using one of the available P-CSCF addresses.
5.x.3
Basic mechanism 
5.x.3.1
Description
The HSS-based P-CSCF restoration basic mechanism consists of requesting the release of the IMS PDN connection to the corresponding UE, which implies that the voice centric UE activates the PDN connection, selects a new available P-CSCF and registers again to IMS using an available P-CSCF. Therefore, the UE becomes reachable again for any terminating message.

The call flow for the basic mechanism is described in figure 5.x.3.1-1.: 
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Figure 5.x.3.1-1: HSS-based P-CSCF restoration - Basic mechanism
1. The terminating S-CSCF receives a message for a UE.

2. The S-CSCF tries to reach this called UE’s terminating P-CSCF.

3. For some received error codes, or no response, the S-CSCF triggers the HSS-based P-CSCF restoration for this UE.


Detection by the S-CSCF is described in detailed in clause 5.x.3.2.

4. The S-CSCF requests the HSS (via Cx) to convey the P-CSCF Restoration indication.

The S-CSCF sends an error response back to the originating side. 

5. The HSS forwards the P-CSCF Restoration indication to the MME/SGSN over S6a/S6d/Gr.

6. The MME/SGSN sends an IMS PDN connection release request to the UE.

Upon reception of the P-CSCF Restoration indication from the HSS, the MME/SGSN, from the received IMSI, identifies the UE, finds the corresponding IMS APN and sends an IMS PDN connection release request to the UE
NOTE: 
The IMS-related APNs, whose associated PDN connections must be released upon reception of the P-CSCF Restoration indication from HSS, are locally configured in MME/SGSN.
7. UE activates the PDN connection and registers to IMS.

As a result of the release of the IMS PDN connection, the voice centric UE activates the IMS PDN connection, selects a new available P-CSCF and performs a new initial IMS registration, as per 3GPP TS 29.061 [9].
5.x.3.2
S-CSCF detection

5.x.3.2.1
General

The S-CSCF is responsible to identify when P-CSCF restoration for a UE shall be initiated on the following situations:

-
the terminating UE uses a 3GPP access technology; and
-
the terminating P-CSCF is not reachable; or

-
the terminating P-CSCF is not able to process the request, e.g. it does not have corresponding subscriber registration data available.

If the P-CSCF is not reachable, the S-CSCF does not receive any SIP response when it sends a request. In this case, if the S-CSCF is not able to contact the P-CSCF, the S-CSCF considers the P-CSCF to be non-working. As long as the S-CSCF considers the P-CSCF to be non-working, the S-CSCF initiates the procedure to send P-CSCF Restoration indication for all incoming requests towards a UE registered with this P-CSCF, without trying to contact again the P-CSCF. The S-CSCF considers the P-CSCF to be working as soon as a SIP request, including REGISTER, is received from that P-CSCF.
Various mechanisms can be used for the S-CSCF to detect a non-working P-CSCF, e.g. keep-alive mechanisms or expiry of timers.

If the P-CSCF is reachable, but it is not able to process the request, then the S-CSCF receives an error indication.

5.x.3.2.2
S-CSCF adjacent SIP node to P-CSCF
This is the normal case when the terminating user is not roaming. 

The S-CSCF, having detected that the P-CSCF is not reachable or having received an error indicating the P-CSCF is not able to proceed the request, provides a P-CSCF Restoration indication to the HSS via Cx.

When the S-CSCF receives a terminating request towards a UE registered to a P-CSCF that is not considered non-working, the S-CSCF forwards the request to the P-CSCF. If the P-CSCF does not respond, after a pre-defined number of retransmissions, then the S-CSCF provides a P-CSCF Restoration indication to the HSS via Cx and considers the P-CSCF to be non-working. If the S-CSCF receives a terminating request towards a UE registered to a P-CSCF that is already considered non-working, the S-CSCF provides a P-CSCF Restoration indication to the HSS via Cx.

5.x.3.2.3
S-CSCF not adjacent SIP node to P-CSCF

This is the normal case when the terminating user is roaming and there are IBCFs between the S-CSCF and the P-CSCF. It can also be that an ATCF is inserted between the S-CSCF and the P-CSCF. 

In this case, the SIP node closest to the P-CSCF is responsible to identify when the P-CSCF is not reachable. It rejects the request with a SIP error response with an indication that the P-CSCF is not working.

5.x.4
PCO-based optional extension

5.x.4.1
 Introduction

The HSS-based P-CSCF basic mechanism is optionally extended by reusing part of the "Update PDP context/bearer at P-CSCF failure" mechanism described in clause 5.1, in order to avoid the need to deactivate and reactivate the IMS PDN connection.

This extension is based on the possibility for the P-GW/GGSN to know whether or not the UE supports the "Update PDP context/bearer at P-CSCF failure" mechanism. This is described in clause 5.x.4.3.

5.x.4.2
 Description

In this extension, the MME/SGSN, when receiving a P-CSCF restoration indication from the HSS, transfers this indication to the P-GW/GGSN. P-GW/GGSN checks whether corresponding UE supports the "Update PDP context/bearer at P-CSCF failure" mechanism.

· If the UE supports the "Update PDP context/bearer at P-CSCF failure" mechanism, a part of the procedure described in clause 5.1 is reused. More specifically, this optional extension reuses the PGW/GGSN possibility to send Modify EPS Bearer Context Request / Modify PDP Context Request to the corresponding UE, including a PCO IE with a list of available P-CSCF addresses. Then, the UE activates the PDN connection, selects a P-CSCF from the new list of available P-CSCF addresses and registers again to IMS. See 3GPP TS 24.229 [X] (clauses B.2.2.1C and L.2.2.1C). 
· If the UE does not supports the "Update PDP context/bearer at P-CSCF failure" mechanism, the P-GW/GGSN initiates a release of the IMS PDN disconnection.
This procedure is described by figure 5.x.4.2-1 (for EPC) and 5.x.4.2-2 (for GPRS).
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Figure 5.x.4.2-1: PCO-based optional extension - EPC
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Figure 5.x.4.2-2: PCO-based optional extension - GPRS

Steps from 1 to 4 are the same as explained in figure 5.x.3.1-1 above for the basic mechanism.  
5 The MME/SGSN receives P-CSCF Restoration indication for the UE.
6 The MME/SGSN sends Modify Bearer Request / Modify PDP Context to the P-GW/GGSN for this UE with a P-CSCF Restoration indication.

The MME/S4 SGSN provides this indication to the P-GW via the S-GW. When Modify Bearer Request is received by the S-GW with the P-CSCF Restoration indication, this message is forwarded to the P-GW. 

The P-CSCF Restoration indication in the Modify Bearer Request / Modify PDP Context message is interpreted by the P-GW/GGSN as a request to initiate an UE update with newly available P-CSCF addresses as per "Update PDP context/bearer at P-CSCF failure" mechanism (see clause 5.1), if the UE has previously indicated this support.

If the UE does not support the "Update PDP context/bearer at P-CSCF failure" mechanism, the P-GW/GGSN releases the IMS PDN connection/PDP context by sending a Delete Bearer Request / Delete PDP Context Request to the MME/SGSN (not described in the figures).

7 The P-GW/GGSN sends Update Bearer Request / Update PDP Context message back to the MME/SGSN.
This message includes a PCO with a list of available P-CSCF addresses, as per "Update PDP context/bearer at P-CSCF failure" mechanism (see clause 5.1).
8 The MME/SGSN sends Modify EPS Bearer Context Request / Modify PDP Context Request to the UE.

This request includes the PCO with the list of available P-CSCF addresses. 

9 The UE as per PCO based P-CSCF Restoration procedures described in 3GPP TS 24.229 [X] and 3GP TS 29.061 [9] selects one available P-CSCF from the list for IMS registration.

5.x.4.3
UE indication of support for "Update PDP context/bearer at P-CSCF failure" Restoration

This optional extension is based on the possibility for the P-GW/GGSN to identify whether or not the UE supports "Update PDP context/bearer at P-CSCF failure", as described in clause 5.1 and 3GPP TS 24.229 [X] (clauses B.2.2.1C and L.2.2.1C).
The UE indicates this capability to the P-GW/GGSN at the activation of the IMS PDN connection /PDP context, in a PCO parameter which is added to the PCO request for P-CSCFs addresses described in 3GPP TS 24.008 [4] clause 10.5.6.3. The P-GW/GGSN stores this UE capability.

This method has no impact on the MME/SGSN or SGW, as PCO information is transparently transferred through these network elements. 
5.x.5
Coexistence with "Update PDP context/bearer at P-CSCF failure" mechanism

If the optional HSS-based P-CSCF restoration is deployed in a network, although it does not preclude the deployment of the "Update PDP context/bearer at P-CSCF failure" mechanism described in clause 5.1, the recommendation is to only deploy the HSS-based P-CSCF restoration. If the "Update PDP context/bearer at P-CSCF failure" mechanism is deployed, as soon as a P-CSCF failure is detected, as described in clause 5.1, it triggers massive radio signalling first and then massive IMS registration. Therefore, the HSS-based P-CSCF restoration triggering use case does not occur in most cases, and benefits are minimal; i.e., in case of coexistence, the "Update PDP context/bearer at P-CSCF failure" mechanism take precedence over the HSS-based P-CSCF restoration mechanism in most cases.

* * * End of Changes * * * *
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