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Overall description: This paper suggests a solution as to the P-CSCF failure recovery in case the PMIP protocol is used over the S5 interface.

1. Background

As to the P-CSCF failure recovery in case the PMIP protocol, C4-112337(NEC), C4-112410(Hitachi) were discussed in CT4 #54 and C4-112691(Ericsson) , C4-112699(NEC, NTT DoCoMo) were discussed with CT3 in CT4 #54 bis. No solution has been adopted on this issue. 
2. Discussion 
 The solutions for P-CSCF recovery discussed in CT4 #54 and #54bis are summarized in Table 1. 
Table 1: Summary of Alternatives for P-CSCF recovery.
	ID
	References
	Title
	(1)S5 On-path
	(2)performance
	(3)IETF dependency 
	Other facts

	NEC1
	Alt 1 in C4-112337.

Alt 1 in C4-112699.
	BRI/BRA with PCO without detach
	Yes
	Same as GTP
	No. (A flag may be needed for BRI to indicate this use case)
	BRI/BRA is used for different purpose.

A flag for BRI to indicate the case of P-CSCF recovery may be defined in 3GPP.

	NEC2
	Alt 2 in C4-112337.

Alt 2 in C4-112699.
	BRI/BRA with detach
	Yes
	Very Bad
	No
	Too Bad performance since UE has to be detach 

	NEC3
	Alt 3 in C4-112337.

Alt 3 in C4-112699.
	Heartbeat with PCO
	Yes
	Bad

(New protocol for Gxx, New precedure for SGW)
	No
	Heartbeat messages are used for different porpose.

New protocol is added to Gxx for Preparation  (GXX  PUSH of P-CSCF addr. for QCI=5)

SGW needs to serch QCI=5 bearers to initiate the procedure.

	NEC4
	Alt 4 in C4-112337.

Alt 4 in C4-112699.
	PCC with Dedicated Bearer Modification procedure
	No
	Bad

(PCO is not sent to SGW directly, relaied via PCRF)
	No
	Bad performance since

PCO IE is relaied via PCRF.

CCR/RAR are used for different porpose.


Table 1: Summary of Alternatives for P-CSCF recovery(cont.).

	ID
	References
	Title
	(1)S5 On-path
	(2)performance
	(3)IETF dependency 
	Other facts

	NEC5
	Alt 5 in C4-112699.
	Use Rx to monitor P-CSCF failure
	No
	Bad
	No
	New protocols (P-CSCF monitor over Gx. Update of P-CSCF list in PGW) are added.

	HIT1
	C4-112410
	New messages  with PCO
	Yes
	Same as GTP
	Yes

(IETF draft is not stable)
	FBI/FBA is used for different porpose.

	ERIC1
	C4-112691 section 3.1
	BRI solution
	Yes
	Bad

(Number of Signaling is doubled. )
	No. (Rebinding flag in BRI is specified in 3GPP. )
	An exchange of PBU/PBA with PCO is needed after an exchange of BRI/BRA.
The PGW cannot tell whether the P-CSCF IP address is sent to the SGW/UE successfully, since no response is sent from SGW after the PGW sent a PBA to the SGW. 

	ERIC2
	C4-112691 section 3.2
	Heartbeat solution
	Yes
	Bad

(P-CSCF address/ Index is sent to SGW by PBA. Failed P-CSCF address/intex is notified by a Heatbeat message to SGW. SGW initiates PBU/PBA with PCO )
	No.
	New procedure in LMA/MAG is needed.


The followings should be considered to select solutions: 

(1) According to the discussion with CT3, PCC should not be used. On-path model of S5 is recommended.

(2) Performance should be the same as GTP. Addition of new procedures/ signaling should be minimized.

(3)  If IETF protocol is used, the protocol (RFC of IETF draft) must be stable. The alternative should not depend on unstable IETF drafts.

These perspectivs are summarized in Table 1. NEC1 is recommended as a solution.
3. Conclusion
Based on the discussion in section 2, the NEC1(BRI/BRA with PCO without detach) is recommended as the solution for P-CSCF recovery. It is suggested to adopt the NEC1. 









































































































































































































