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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, and mainly proposes enhancement for alternative1.

1. Background

For the P-CSCF failure recovery in case the PMIP based S5 interface, C4-112337(NEC), C4-112410(Hitachi) were discussed in CT4 #54bis and C4-112691(Ericsson) , C4-112699(NEC, NTT DoCoMo) were discussed in CT4#55 with CT3 jointly. No solution has been agreed on this issue. 
2. Re-analysis of alternative1 and enhanced alternative2
In C4-112691(Ericsson), there describes the analysis of the NEC proposed Alternative1 and it emphasis the “different purpose” of the use for BRI/BRA messages and “not-allowed” by IETF.
2.1
Alternative 1: Use BRI/BRA with bearer modification procedure

With 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.
This solution has PMIP issue that it is not inline with IETF. BRA/BRI is used for different purpose which is not allowed by the RFC.
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On the other hand, as analysis of the Ericsson proposed enhanced alternative 2, it says “NO IETF violation” as one of pros.
3.1
BRI solution (Enhanced alternative 2)

This solution is based on alterative 2 proposed by C4-112337 with some enhancement. 
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Figure 2 enhanced Alternative 2

In case of P-CSCF failure is detected, the PGW sends a BRI message to the SGW. The BRI message shall contain a new flag, e.g. “rebinding is requested”. The PGW shall maintain the BCE before a response is received from the SGW.

Upon receiving the BRI with the new flag, the SGW may not release the BCE. Instead, it responses to the PGW with a BRA message which may contains the same flag to indicate that BCE re-establishment is accepted. Then it sends a PBU message contains the same information of the BCE to the PGW which will trigger the binding re-establishment. During binding re-establishment, the alternative P-CSCF address is sent by the PGW in the PCO IE to the SGW. Then the SGW shall trigger the Update Bearer Request procedure which delivers the alternative P-CSCF address to the UE.

Pros:

· No IETF violation

· No service perform impacts

· No session interruptions 

· Backward compatible (if the SGW doesn’t support the new Flag, it fallback to the original alternative as described in 2.2 in this paper)

Cons:

· Traffic load at PMIP interface as there is one BRI message per session.

· New procedure in both LMA and MAG.

However, enhanced alternative 2 is also NOT perfectly inline with original purpose of BRI messages defined in IETF. The C4-112691 explains that “Upon receiving the BRI with the new flag, the SGW may not release the BCE.” However If the SGW doesn’t revoke the binding information when receives BRI message from PGW, this behaviour is not inline with IETF as been said like for alternative1, and also this results the status mismatch of BCEs between SGW and PGW by BRI/BRA exchange. This can be said “IETF violation”. If the SGW DOES revoke the binding information in that timing, it said that “Then it sends a PBU message contains the same information of the BCE” but how the SGW constructs the PBU with PCO contains the same information of the BCEs toward PGW after releasing that information? It is not impossible to achieve this (e.g. different space/scheme of storing that binding information) but that may introduce another complexity for the SGW implementation even though this is for “failure” handling. To introduce additional complexity for the failure scenario should be avoided as much as possible.
3. Enhancement for alternative1

In order to inline the IETF as much as possible if required, it can enhance the alternative 1. The enhancement point is that sending BRA with FAKE error indication toward PGW when the SGW receives BRI with PCO, in stead of sending BRA with positive causes. The PGW believes that BRI fails thus the binding information is still maintained in the PGW. IETF defines that re-transmission of BRI is only occurred when BRA is not sent back to the PGW. It does NOT violate IETF behaviour. The SGW can understand that this BRI is for P-CSCF failure recovery with new flag or PCO and maintains binding information as stand in parallel with GTP signalling toward MME as part of recovery procedures. 
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Pros:

· No IETF violation

· No service perform impacts

· No session interruptions 

· Backward compatible (if the SGW doesn’t support e.g. the new flag, it fallback to the original alternative 2, leading “detach”.
Cons:

· Traffic load at PMIP interface as there is one BRI message per session.

· New procedure in both LMA (BRI with PCO) and MAG (BRA with error as fake).
· fake error of BRA by MAG needed for non-error operation of recovery procedure
4. Conclusion
Based on the discussion in this paper, it is believed that the enhanced alternative 1 can be candidate for the solution for P-CSCF recovery.
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