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	Consequences    (
  
if not agreed:
	 Incomplete TR and scope not aligned with TR contents.

	
	

	Other specs         (

	

	affected(if any):
	

	
	 

	
	

	Other comments (

	


Additional discussion(if needed): 
In the Kyoto meeting CT3#58 there was a divergent view on what kind of statements should be found in the conclusion clause. The range was from a concise summary of what has been studied to a concrete proposal for next steps in standardization, including release aspects. 

After considering the views of companies and the way how work is created, structured and planned in CT3, NEC accepts that no recommendations regarding further steps in standardization should be given in the TR itself. However, from the very beginning the last sentence in the scope clause contained text with such a target; for alignment with the actual contents in the clause on conclusions we propose to reword this mentioned sentence.

As for the concrete text, we promote a compromise formulation. As the study was on the feasibility of failure handling and restoration of PCRF session state, it seems appropriate to elaborate – on an overall level - the aspect of feasibility depending on the type of solution (e.g. more and less advanced), also in relation with the incurred implementation efforts and complexity.
Proposed changes:
*** 1st Change ***
 1
Scope

The present document  contains the results of the study on PCRF failure and restoration. 

Target failure and recovery scenarios are detailed; the following scenarios are addressed (incl. roaming):

· Single PCRF deployment (covering also the equivalent scenario of multiple PCRFs with a fixed assignment of PCRFs);

· Multiple PCRFs and the DRA is used;  
PCRF node failures of different type (e.g. complete outage, loss of dynamic data) and the aspect of reliability in signaling connections will be studied.
Functional requirements for solutions to handle such cases in a standardized way are defined, considering the network elements PCRF, PCEF, BBERF, AF and DRA and taking operators’ preferences into account (e.g. minimal impact on user experience versus maximal control/minimum risk for the operator).
The study describes the potential solutions, which include procedures and signalling between PCRF and other PCC related network nodes, and procedures and signalling between Diameter clients (i.e. PCEF/BBERF/AF) and the DRA.

Per solution the impacted 3GPP specifications and the necessary changes therein are listed. 
The study report finally evaluates the solutions and draws conclusions with respect to the type of solutions and their feasibility in terms of implementation effort/complexity.

*** 2nd Change ***

8
Conclusion

This Technical Report has studied the PCRF node failure categories and identified that the characteristic of total and partial failures need to be taken into account.
Regarding PCRF failure and recovery detection it can be concluded that, although basic mechanisms on lower protocol levels are readily available, a mechanisms on application level provides more flexibility and is more general.  
The set of functional requirements for solutions to PCRF failure handling, collected in course of the study, illustrates that no unique procedure can be mandated; rather, operators want to have a choice of either more strict or more loose failure handling. 
The deployment aspect of single and multiple PCRFs (with and without DRA) has been considered in solutions in this TR on the level of elaboration targetted by the study; any subsequent specification needs to take these different deployment schemes  into account in detail.

Three categories of solutions to PCRF failure handling have been identified and described:
1. solutions of general use (behaviour of DRA with PCRF failure, bulk signaling): these can be seen as building blocks for more resilience and efficiency with signaling. Partially they can be used also in conjunction with restoration solutions. Overall, they require only modest enhancements in PCRF application signaling and 3GPP specifications. 
2. solution for termination of services: in a unified manner it can include graceful handling and also range from immediate termination to (practically) infinite grace time with the ongoing service. The termination may be applied selectively, per service and/or user. The required protocol enhancements are quite limited. 
3. PCRF restoration solutions: these can be designed with different degrees of support for pro-activeness and feature support. Generally they require more extensive enhancements in node behaviour and signaling (thus also 3GPP specifications); for none of the solutions a blocking point has been identified. This TR does not decide and give recommendations for a particular restoration solution, but clause 7 contains evaluations of and comparisons between restoration solutions. Some (incomplete) examples of coding in PCRF application protocols for solutions are given in annex A and demonstrate their feasibility. 
None of the solutions to PCRF failure handling produces UE impact. 
*** End of Changes ***
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