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1. Introduction
PCSCF_RES WID includes an initial study phase with the intention to analyse limitations on existing standardized P-CSCF restoration mechanism, propose alternative solutions and finally select one for standardization.
2. Reason for Change

This P-CR introduces a new alternative for P-CSCF restoration using PCRF.
3. Conclusions

-
4. Proposal

It is proposed to agree on this new alternative and its ccomparison analysis to be included in 3GPP TR 29.806.
6.x
Sol-x: PCRF based Restoration (via Mw and Rx)
6.x.1
Overview

This solution uses PCRF to restore P-CSCF for the UE upon incoming mobile terminating session request.

6.x.2
Principles

When mobile terminating session request arrives at P-CSCF, P-CSCF identifies the PCRF for the UE and request PCRF to disconnect the PDN connection used for IMS. When PCRF disconnects the PDN for the UE, the UE re-attach and perform IMS registration.   

If S-CSCF is configured to know that P-CSCF has been restarting and unable to process anything, the S-CSCF may select different P-CSCF and the same procedure mentioned above is used to restore the P-CSCF.

6.x.3
Description
The following figure illustrates the details of this alternative.
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Figure 6.x.3-1: PCRF Based Restoration
This is a restoration procedure that the P-CSCF does not have the UE's profile.

There are two cases considered in which no UE profile is available as follow:
(a) The P-CSCF receives the SIP INVITE but the P-CSCF has lost the UE’s profile due to P-CSCF restart or partial failure.

(b) The S-CSCF detects the P-CSCF is down so that the S-CSCF sends the SIP INVITE to a different P-CSCF which does not have the UE's profile because the UE has registered in another P-CSCF.

 NOTE:
S-CSCF can monitor P-CSCF’s status by means of e.g. keepalive.
1.  For the case (a), the S-CSCF sends the SIP message to the P-CSCF. For the case (b), if the S-CSCF could detect the P-CSCF is down, the S-CSCF may select a different P-CSCF when it receives incoming SIP message (e.g. SIP INVITE) and sends the SIP message to the selected P-CSCF.
2.
P-CSCF receives the SIP INVITE (Callee's User ID) from S-CSCF. Callee's User ID is used to determine the PCRF for the callee in the later steps.
NOTE:
If is FFS whether Callee's User ID can be IMSI or any ID that uniquely identifies the callee's profile in PCRF.
3.
When the user profile doesn't exist for the UE, P-CSCF reject the call by sending S-CSCF appropriate message e.g. SIP 408 (Transaction Timeout).

4.
The P-CSCF then initiates session termination procedure using Diameter ST Request (Restoration Indicator, Callee's User ID) towards the user's PCRF.

5.
When PCRF receives Diameter ST Request (Restoration Indicator, Callee's User ID) from P-CSCF, the PCRF uses the Callee's User ID to identify the user, and performs PDN disconnection procedure towards the UE. Then the UE re-establish the PDN connectivity and receives PCO with the list of P-CSCF addresses from PGW.

6.
The UE performs initial registration and the restoration is complete.
6.x.4
Coexistence with existing solution

Rel-9 Solution can also be used depending on the operator policy. However, the use of Rel-9 solution is not mandatory if this solution alternative used to restore upon incoming session request. 

6.x.5
Objective compliance

See Section 7.1.x.

********* NEXT CHANGE ************
7.1.x
Sol-x: PCRF based Restoration (via Mw and Rx)
Following table summarizes comparison criteria fulfilment for this alternative. Objective compliance is grey shaded.

	Alternative with PCRF (via Mw and Rx)

	Criteria
	Fulfilment
	Comments

	Avoid massive signalling
	Fully compliant
	See chapter 5

	Improve reliability
	Fully compliant
	See chapter 5

	Avoid specific UE support
	Fully compliant
	See chapter 5

	Number of impacted elements
	3
	S-CSCF, P-CSCF, PCRF

	
	Number of impacted H-PLMN elements
	1
	S-CSCF

	
	Number of impacted V-PLMN elements
	2
	 P-CSCF, PCRF

	Number of impacted interfaces
	2
	Mw, Rx

	
	Number of impacted inter-PLMN interfaces
	1
	Mw

	Implementation complexity
	Low
	Interface modifications do not require new commands, but a new IE.
Low impact in S-CSCF/P-CSCF/PCRF

	Signalling complexity
	Low
	On per UE need basis.

	Configuration complexity
	None?
	S-CSCF needs to be configured with alternative P-CSCFs

	Performance impact
	Very Low
	On per UE need basis and low node behaviour complexity.

	H-PLMN resources required
	Yes
	See chapter 6.x.2.1

	PDN connection reattach required
	Yes
	This mechanism is based on UE release of formed IMS PDN connection and new re-attachment to a newly available P-CSCF

	Coexistence with existing mechanism
	Not precluded

Not recomm.
	See chapter 6.x.4

	Added value
	None?
	

	Limitations or drawbacks
	None
	

	Number of impacted specs
	TBD
	3GPP TS29.214, TS2x.xxx


* * * End of Changes * * * *
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