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change:

	Separate descriptions for graceful and strict termination of bearer services (in case of PCRF failure) have been included in TS 29.816. Additionally the case exists that no termination of service is to be enforced (the so called “loose“ handling). One can recognize that these three distinct cases actually can be unified by defining a an overall grace time and varying it from zero to (practically) infinity.

	
	

	Summary of 
change:                (

	Add a description how to unify solutions for termination of berarer services and “loose” handling as an additional solution. The existing descriptions (solution 3 and 4) are not removed, in order to allow further evaluation for all variants (unified and non-unified).
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if not agreed:
	Benefits from a unified approach can not be leveraged. 
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Proposed changes:

*** 1st Change ***

6.x 
Solution x: Unified solution for termination of bearer services 
The three distinct cases regarding termination of bearer services (solution 3, solution 4 and “loose handling”, which is not documented separately) can be unified by defining a an overall grace time and varying it from zero to (practically) infinity. A grace time of zero corresponds to immediate teardown of bearer  resources, a very large grace time to loose handling. 

The constituent parts of this unified solution are:

· PCRF failure detection,

· timer setting,

· indicating a grace time handling  to neighbouring node(s),

· supervision of bearer(s)/application sessions regarding timer expiry and tear down of bearer(s)(or tear down of application sessions leading to tear down of bearer resources) by other nodes, and

· if timer expired: local tear down.

This is visualized in figure 1 for a PCRF client in the bearer plane and in figure 2 for PCRF client in the application plane (i.e. an AF). 
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Figure 1: overall view of unified solution for strict, graceful and loose handling of PCRF failure (non-roaming case for PCRF client in the bearer plane)
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Figure 2: overall view of unified solution for strict, graceful and loose handling of PCRF failure (non-roaming case, for PCRF client in the application plane)
PCRF failure detection by PCRF clients is necessary in any case and the same for all three methods.

For the grace time handling the following is proposed: 

a) PCRF may send the grace time (including zero) in PCRF session establishment or in any update signaling to the PCRF client; the grace time may be specific for a bearer or apply for all bearers of a UE. If it is omitted, it means that a loose handling of bearer(s) regarding subsequent PCRF failure is allowed (by PCRF); however, there may be an additional a grace time configured in the PCRF client (most likely by UE or service category only). In this case the more restrictive setting applies.   

b) Optionally a PCRF client in the bearer plane may propagate a grace time indication  to neighbouring nodes, using existing signaling messages but with enhanced information. This depends also on the actual signaling capability and configuration in the PCRF client. 

c) The PCRF client supervises the grace time(s) by running corresponding timers. If a grace time is reached, the PCRF client tears down the bearer(s) or application session(s); if a bearer/application session is torn down due to other reasons (e.e. by the UE or other NW nodes, especially neighbouring nodes), the corresponding timer is stopped.

In order to realize this functionality, the enhancements listed in an overview manner in table 1 are required.

	Signaling between …
	Interface
	Enhancement
	Note

	PCRF - PCEF
	Gxx
	Delivery of grace time parameter in ‘Provisioning and Policy Enforcement of Authorized QoS’ and ‘Provisioning of PCC rules’ procedures
	Small enhancements in TS 29.212 and TS 29.213 required.

	PCRF - BBERF
	Gxa, Gxc
	Delivery of grace time parameter in ‘Gateway control and QoS Rules Provision’ and ‘Provisioning and Policy Enforcement of Authorized QoS’ procedures
	Small enhancements in TS 29.212 and TS 29.213 required.

	PCRF - AF
	Rx
	Delivery of grace time parameter in ‘Initial Provisioning of Session Information’ and ‘Modification of Session Information’ procedures
	Small enhancements in TS 29.213 and TS 29.214 required.

	PCRF- PCRF
	S9
	Delivery of grace time parameter in above mentioned procedures
	Small enhancements in TS 29.215 required.

	PCEF (P-GW) – S-GW
	S5/S8
	Delivery of grace time parameter in bearer related signaling (‘Delete PDN Connection Set Request’ or ‘Update Bearer Request’)
	Not in scope of CT WG3, but CT WG4. 

Bulk signaling is preferred.

	BBERF (S-GW) - MME
	S11
	Delivery of grace time parameter in bearer related signaling (‘Delete PDN Connection Set Request’)
	Not in scope of CT WG3, but CT WG4. 

Bulk signaling is preferred.


The support of this “grace” feature is optional; if grace time is received in signaling message but not supported, the local configuration of grace time is relevant. If a node does also not support such local handling, the behaviour remains as it is now, namely implementation specific.  

*** End of Changes ***
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