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1. Introduction
This contribution is to address the Editor’s note kept in the TR with Sol-E regarding how the chosen alternative P-CSCF determines the Diameter realm associated with the PDN connection.
2. Reason for Change
As specified per TS 29.213 for the PCRF addressing:
Routing of Diameter messages from a network element towards the right Diameter realm in a PLMN is based on standard Diameter realm-based routing, as specified in IETF RFC 3588 [14] using the UE-NAI domain part. If PLMN is separated into multiple realms based on PDN information or IP address range (if applicable); the PDN information available in the Called-Station-Id AVP, or the UE’s IPv4 address available in the Framed-IP-Address AVP or the UE’s IPv6 address or prefix provided within the Framed-IPv6-Prefix AVP may be used to assist routing PCC message to the appropriate Diameter realm.

The same mechanism can be applied for the redundant P-CSCF to route the Rx command with a P-CSCF Restoration indicator to the appropriate Diameter realm, very similar as the original P-CSCF initiates an AAR towards the PCRF. There is nothing new needed. The redundant P-CSCF may derive the UE-NAI from the information contained in the received SIP message. If any configuration is needed in the original P-CSCF serving the UE for the Rx message routing to the right Diameter Realm, it would be the same for the redundant P-CSCF. 
Based on this, the Editor’s note can be removed, and some clarification is added.
3. Conclusions

None
4. Proposal

It is proposed to agree the following changes to 3GPP TR 29.806 v0.2.0.
* * * First Change * * * *

6.6
Sol-E Solution Alternative with PCRF
6.6.1
Overview

This solution alternative uses PCRF to trigger P-CSCF restoration.

6.6.2
Principles

When a SIP terminating request failed to be transferred to the P-CSCF where the UE is registered, the S-CSCF sends the request to a redundant P-CSCF, which sends an Rx request with an indicator to the PCRF and then the PCRF sends a Gx request to the PGW/SGW to trigger the UE to initiate a new IMS registration.

6.6.3
Description

This solution is described in figure 6.6.3-1.


[image: image1.emf]UE

7. SIP Initial Register

MME/

SGSN

PGW/

SGW

PCRF P-CSCF2 P-CSCF1 S-CSCF

DRA

P-CSCF3

1. SIP Terminating Request

2. SIP Terminating Request

 

   

3. SIP Terminating Request(P-

CSCF Restoration Indicator)

4. Rx STR(P-CSCF Restoration 

Indicator)

5. Gx/Gxx RAR(IP-CAN Session 

Release)

6. Delete IMS PDN Connection

8. SIP Initial Register

9. SIP Terminating Request

10. SIP Terminating Request

Initial Registration Procedure

Terminating Procedure

Selects an 

alternative 

P-CSCF


Figure 6.6.3-1: P-CSCF Restoration with PCRF

1.
The S-CSCF receives a terminating SIP Request message.

2.
The S-CSCF sends the terminating SIP Request to P-CSCF1 which the UE selected during the initial registration procedure, and does not receive any response from the P-CSCF1.

NOTE 1:
The failure of the P-CSCF1 may be detected before the S-CSCF sends the terminating SIP Request to the P-CSCF1. In this case, the S-CSCF may decide to select an available P-CSCF2 and then send the terminating SIP Request to P-CSCF2 with an indication for P-CSCF Restoration.

3.
The S-CSCF sends the terminating SIP Request to an alternative P-CSCF2 with an indication for P-CSCF Restoration.
Editor's Note:
How the S-CSCF selects an alternative P-CSCF is for further study. One possible way might be to configure the DNS server with a list of P-CSCFs which could serve the same subscribers, and the S-CSCF uses SRV query to retrieve the list of P-CSCFs that may handle the request and selects an alternative P-CSCF2 when P-CSCF1 within the list is down. It might also be possible by configuration in the S-CSCF with the list of P-CSCFs, especially for non-roaming cases.
4.
The P-CSCF2 sends an existing command (e.g. STR command) or a new command over Rx with a P-CSCF Restoration indicator to the PCRF which serves for the UE. The STR may be routed via the DRA to the PCRF. The P-CSCF2 may derive the Diameter realm for routing the Rx command from the terminating SIP request received from the S-CSCF, e.g. from the P-Called-Party-ID header contained in the SIP message. The IP address and/or IP domain information contained in the SIP Contact header may be used to assist routing the Rx message to the appropriate Diameter realm.
Editor's Note:
It is to be investigated if STR or another existing command can be used or a new command has to be defined in this step. And the information needed in this command to be used for correlation of the IMS PDN Connection in the DRA and PCRF for this specific subscriber is for further study.


Editor’s Note: It is FFS how IP overlapping can be resolved when there are several IP domains that use the same IP address range.
5.
The PCRF sends a RAR command over Gx/Gxx interface to the PGWSGW to release the IP-CAN session corresponding to the IMS PDN connection.
6.
The PGW/SGW sends a Delete Bearer Request to the MME/SGSN which then releases the IMS PDN Connection of the UE.

7.
The UE may perform an initial registration towards a new P-CSCF, e.g. P-CSCF3. 

8.
The SIP Register request is routed to the S-CSCF.

9 ~10. After completion of the IMS registration procedure, the S-CSCF sends the terminating SIP Request to the UE via P-CSCF3, and the terminating procedure continues.
Editor's Note:
For step 9~10 above, after completion of the IMS registration procedure, the P-CSCF instead of S-CSCF can also send the terminating SIP Request to the UE for continuation of the terminating procedure, and it is for further study which CSCF, P-CSCF or S-CSCF is appropriate for this capability. If P-CSCF starts this continuation procedure, it will be done within serving network.
With this solution alternative, the following impacts on the S-CSCF/P-CSCF/PCRF and Mw/Rx interfaces are expected:

-
The SIP Terminating Requests from S-CSCF to P-CSCF2 over Mw interface needs to be enhanced to include an indication for P-CSCF Restoration.

-
The new or existing command (e.g. STR command) over Rx interface needs to include an indication for P-CSCF Restoration, the APN for IMS PDN Connection and the corresponding IP address of the UE and/or Subscription-Id related to the terminating request.
-
The S-CSCF needs to hold the SIP terminating request and select a new P-CSCF2 in order that the P-CSCF2 can send an indication to the PCRF to terminate the IP-CAN session of the UE for IMS. Once after the UE is registered again, the S-CSCF is able to continue the pending terminating procedure.
-
The P-CSCF needs to identify the indication for P-CSCF Restoration within a SIP Terminating Request from the S-CSCF for a user of which the P-CSCF does not store any information, and send a new or existing command (e.g. STR command) over Rx with an indication for P-CSCF Restoration, the APN for IMS PDN Connection and the corresponding IP address of the UE and/or Subscription-Id related to the terminating request.
-
The PCRF needs to identify the indication for P-CSCF Restoration, the APN for IMS PDN Connection and the corresponding IP address of the UE and/or Subscription-Id for which the P-CSCF Restoration is to be performed within the existing command (e.g. STR) or a new command, and sends an RAR to PGW/SGW over Gx/Gxx to release the IP-CAN session of the UE identified by the IP address and/or Subscription-Id of the UE, corresponding to the IMS PDN connection. In the case of using STR command, the PCRF may skip the Session-Id within the STR since the Session-Id may not be related to any session ongoing in the PCRF.
6.6.4
Coexistence with existing solution
This solution alternative can replace the existing standardized P-CSCF restoration mechanism. It is not recommended for them to coexist in the system. However this mechanism could coexist with existing mechanism if it is already deployed. In this case, this new proposed mechanism triggering use case will not occur in most cases, therefore benefits will be minimal, since in case of coexistence existing mechanism will in most case take precedence over the new one.
6.6.5
Objective compliance

This solution alternative fully complies with the objective of the study for a mechanism to enhance existing standardized P-CSCF restoration procedure to overcome existing limitations and drawbacks. With this solution alternative, the P-CSCF Restoration during terminating procedure is triggered per UE need, which avoids massive signalling and specific UE support with the existing standardized P-CSCF restoration mechanism.
Editor's Note: The details about the compliance of this solution with main objectives of the study are to be completed.
* * * End of Changes * * * *
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