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

1. Background

Two solutions for P-CSCF failure recovery in case the PMIP protocol are under discussion. During CT4 meeting #56, it is intended that only one solution is described in normative specification. One solution is the Alternative 1 which uses BRI/BRA with bearer modification procedure, and the other solution is the Alternative 2 which uses BRI/BRA with PMIP Rebinding flag. 
2. Solutions
2.1 Alternative 1: uses BRI/BRA with bearer modification procedure
The BRI/BRA messages are used for conveying the PCO IE from PGW to SGW. Upon receiving the BRI message, the SGW checks its parameter contents and decide whether the SGW performs the PGW initiated PDN Disconnection procedure as the original purpose of BRI or performs the Bearer Modification Procedure as described in the TS 23.380. (See C4-112337) The case of P-CSCF failure is indicated to the SGW by a new flag in the BRI. When the SGW receives BRI with the new flag and revocation trigger  value with "1  Administrative Reason", the SGW responds with a BRA with the indication that the mobility binding is still kept to the PGW. When the PGW receives a BRA with this indication, the PGW also keeps the corresponding BCE.
Note: the new flag in BRI is used with combination of the  Revocation Trigger value. The indication in the responding BRA can be realized with the existing Status Code 132.

Figure 1 BRI/ BRA with bearer modification procedure
2.2 Alternative 2: BRI/ BRA with PMIP Rebinding flag
The BRI/BRA messages are used to trigger the PMIP rebinding procedure. During the PMIP rebinding procedure with an exchange of the PBU/PBA, the new P-CSCF list can be sent to the UE using PCO. See C4-120269.
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Figure 2 BRI/ BRA with PMIP Re-binding flag

3. Comparison
	
	Alt.1 Use BRI/BRA with bearer modification procedure
	Alt.2 BRI/BRA with Detach

	Open Issues
	3GPP extension to IETF protocol necessary.
 It must be specified that the SGW rejects the BRI and thus keeps the binding, e.g. based on the new flag in combination with the Revocation trigger value. 
	3GPP extension to IETF protocol necessary.
Behaviour based on the rebinding flag must be specified.



	PCC architecture Impacts
	No
	No

	Network performance Impacts
	One message pair on S5 (BRI/BRA).
	Two message pairs on S5 (BRI/BRA and PBU/PBA).

	Backward compatibility 
	No backward compatible issues. Works with pre-R11 SGW
If SGW does not support P-CSCF recovery(i.e. a new flag in BRI), the SGW performs the PGW initiated PDN Disconnection procedure as the original purpose of BRI.
	No backward compatible issues. Works with pre-R11 SGW
If SGW does not support P-CSCF recovery(i.e. a re-binding flag in BRI), the SGW performs the PGW initiated PDN Disconnection procedure as the original purpose of BRI.

	Node impacts
	SGW/PGW changes on PMIP interface are requested.

	SGW/PGW changes on PMIP interface are requested. 



	Impacts to PMIP protocol
	A new flag (can be defined as 3GPP specific mobility option)
	A new flag

	Impacts on non-PMIP protocols
	No
	No

	Impacts to  CT4 TS
	23.380

29.275

29.282
	23.380

29.275

29.282

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

	Conclusions
	 Recommended 
	Performance degradation is not acceptable 


4. Discussion
・Both of the Alt 1 and the Alt 2 require extensions to the IETF protocol. However behaviour of EPC node is responsibility of 3GPP and 3GPP can specify the exceptions. 

・Similar performance/functionality for PMIP and GTP is market demands. The Alt 1 is a simple solution for PMIP and meets the demands.

5. Conclusion

The Alternative 1 that uses BRI/BRA with bearer modification procedure is recommended.









































































































17. Upon receiving the new list of P-CSCFs, if the P-CSCF in use is missing, each UE performs an initial registration towards a new P-CSCF.








16. SGW forwards the PCO by using the Update Bearer procedure or reattach/reactivation procedure





13. Detach/Deactivtion of the PDN connection followed by Reattach/Reactivation procedure if the SGW does not support rebinding option





Failure detected





Same as Step 3 ~ 10 Figure 5.1.2a: P-CSCF failure
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