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Overall description: This paper discusses the P-CSCF failure recovery in case the PMIP protocol is used over the S5 interface.

1. P-CSCF failure recovery in Rel-10 and early releases

The IMS restoration procedures has been standardised in CT4 in Rel-8 time frame and the 3GPP TS 23.380 was generated. This specification basically specifies a set of standardized procedures for automatic restoration for IMS. It can be considered that the 3GPP TS 23.380 coverers for The IMS restoration that are similar to those covered in 3GPP TS 23.007 for the restoration procedures in the CS and PS Domains.

 In the 3GPP TS 23.380, there is a standardised procedure for the recovery after P-CSCF failure in section 5. If the P-CSCF failure is detected by the GGSN/PGW, the GGSN/PGW informs alternative P-CSCF addresses to all UEs who have been linked to the failed P-CSCF via SGW and MME. Thereafter once UE receives such data, UE can choose the other (alive) P-CSCF based on the received information by initiating the IMS level registration procedure. By completion of this process, UE can successfully continue the IMS services with minimal service disruption due to the P-CSCF failure.

However according to the latest 3GPP TS 23.380, this P-CSCF failure recovery procedure is only specified for the case where S5 interface is based on the GTP protocols. With this situation, NEC believes that an equivalent functionality that works over the P-MIP based S5 interface needs to be standardised. See below for the P-CSCF failure recovery procedure in 3GPP TS 23.380.
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Figure 1 (Figure 5.1.2a: P-CSCF failure (new list of P-CSCFs in PCO) in 23.380)
2. Discussion

This paper discusses how this functionality can be realized in the EPS where the PMIP is adapted over the S5 interface.

The fundamental issue that NEC sees to realize this functionality over the PMIP is that there is no equivalent message sequence in the PMIP protocol as to the Update PDP context request message from the PGW in the GTP protocol.

2.1 　Alternative 1: Use BRI/BRA with bearer modification procedure
In this alternative, it is proposed that the BRI (Binding Revocation Indication)/ BRA (Binding Revocation Acknowledgment) messages be used for conveying the PCO IE from PGW to SGW. Once SGW receives the BRI message, SGW checks its parameter contents and decide whether the SGW performs the PDN-GW-initiated PDN Disconnection procedure as the original purpose of BRI or performs the Bearer Modification Procedure as described in the TS 23.380.
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Figure 2 BRI/ BRA
2.2 　Alternative 2: Use BRI/ BRA with Detach procedure.
In this alternative, it is proposed that the BRI/BRA messages be used for conveying the PCO IE from PGW to SGW by initiating the PDN-GW-initiated PDN Disconnection procedure.

[image: image3]
Figure 3 BRI/ BRA with Detach.
2.3 　Alternative 3: Use Heartbeat Message with bearer modification procedure
In this alternative, it is proposed that the Heartbeat messages be used for conveying the PCO IE from PGW to SGW. Once SGW receives the Heartbeat Message with the PCO IE included, The SGW searches all EPS bearers that connected to the PGW. Thereafter the SGW initiates the Bearer Modification Procedure as described in the TS 23.380 for all matched bearer but only for the QCI=5 (SIP bearer) attribution..
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Figure 4 Heartbeat Message
2.4 　Alternative 4: Use PCC with Dedicated Bearer Modification without Bearer QoS Update procedure
In this alternative, it is proposed that the PCC infrastructure be used for conveying the PCO IE from PGW to SGW via PCRF. Once PGW finds the P-CSCF failure, instead of sending PMIP message the PGW sends CCR message to the PCRF with the PCO IE, then the PCRF relay the PCO IE to the SGW using RAR message. Thereafter the SGW follows the Dedicated Bearer Modification without Bearer QoS Update procedure as described in the section 5.4.4 in TS 23.402.
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Figure 5 PCC
3. Comparison
See following table for comparison.

	
	Alt.1 BRI/BRA 
	Alt.2 BRI/BRA with Detach
	Alt.3 Heartbeat 
	Alt.4 PCC

	Performance
	Same as GTP
	Very bad since UE has to detach once.
	Pretty same as GTP.
	Same as GTP

	Similarity with GTP.
	Yes.
	No.
	No.
SGW generates the modify bearer message instead of PGW.
	Yes. 

But Off-path control

	Impacts to protocols
	No.
	No.
	A little
	A little

	Impacts to  TS
	CT4 (23.380) 
CT3 (29.061) Section 13a.2.2.1a
	CT4 (23.380)

CT3 (29.061) Section 13a.2.2.1a
	CT4 (23.380)

CT3 (29.061) Section 13a.2.2.1a
CT4 (29.275)
	CT4 (23.380)

CT3 (29.061) Section 13a.2.2.1a
CT3 (29.212)

	Others factors.
	Cons: BRI and BRA are used for different purpose from ones originally defined.
	Cons: Too bad service performance.
	Cons: Heartbeat messages are used for different purpose.
	Pros: Same architecture with QoS control apply.


In this table, the colour indicates the assessments. The colour Green is positive assessment while Yellow is negative. As you can see, Alternative 4 has a lot of green than others.
4. Conclusion
This paper discusses the P-CSCF failure recovery in case the PMIP protocol is used over the S5 interface. Based on the comparison in section 3, NEC would like to propose to adapt the alternative 4 for the way forward for the P-CSCF failure recovery in the PMIP environment.

In addition, NEC also would like to discuss how we should proceed this work in CT working groups. It could be done by the TEI-11 (Category F), the TEI-11 (Category B) or dedicated WID.
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