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	Enhance the descriptions, and introduce text in evaluation clause.  Remove EN in subclause 4.4.2.
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Proposed changes:
*** 1st Change ***
4.2.2
Failure detection on transport level

Transport of DIAMETER sigaling utilizes reliable (mostly SCTP) transport. 

For SCTP, the heartbeat mechanism  according to IETF RFC 4960 [3] can be used to detect unreachability of a peer; the recommended heartbeat interval is 30 sec. 


*** 2nd Change ***

4.2.4
Failure and recovery detection on PCRF application level

Currently no failure detection mechanism is defined on PCRF application level (i.e. in 3GPP TS 29.212 [10], 3GPP TS 29.213 [11], 3GPP TS 29.214 [12] and 3GPP TS 29.215 [13]). A distinctive feature of such dedicated signaling would be: 

-
it can be tailored to the specific  needs for PCRF related signaling and the required information;

-
it works directly between PCRF and its clients, e.g. without a need to enhance intermediate DIAMETER nodes; and
-
only by signaling on the same level (i.e. application level) the failure or recovery of the corresponding functionality can be determined.    
A restarting/restarted PCRF can handle the previous total failure and the related restart explicitly by an indication to relevant clients; in more detail:

(
The PCRF maintains a restart counter in a non-volatile memory, increments the counter immediately after every restart and sends the new counter valueto relevant clients within an existing PCRF application message (i.e. in response message to a previous request from a client) or with a dedicated restart indication message (i.e. as a new request message to a client). The restart counter is not modified in case of a partial PCRF failure.  (For current use of a restart counter mechanism, refer e.g. to 3GPP TS 23.007 [15] and 3GPP TS 29.274 [16].)

The restart counter mechanism can be utilized within several solutions described in clause 6.
A possible coding for Gx messages CCA/RAR and Rx messages AAA/RAR is given in annex A.2.
*** 3rd Change ***
7.x
Evaluation of failure and recovery detection mechanisms
In a stacked protocol environment it is not necessary to utilize failure and recovery detection mechanisms on every layer. E.g., as described in subclause 4.2, the heartbeat and watchdog mechanisms on SCTP transport and DIAMETER levels, respectively, are very similar, and the recommended timer value for both is 30 sec; in this case the mechanism on the lower protocol level does not provide any benefit. Rather the mechanism on the higher layer should be used.  
It seems advantageous, for the sake of a complete and consistent specification of PCRF node behaviour after failure, to define the restart counter mechanism in full analogy with other EPC nodes. Although a simple approch would be to re-use the DIAMETER Origin-State-Id AVP for the transport of PCRF node restart counters, it does not seem feasible for the targeted EPC deployments, due to the hop-by-hop problem. Signaling of restart counters on PCRF application level is thus more suitable. A signaling variant independent of individual user session related signaling is preferred.     
NOTE: 
for the sake of functional symmetry, when specifying the restart counter mechanism between PCRF servers and clients both directions should be taken into account.

*** End of Changes ***
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