Page 1



3GPP TSG-CT WG3 Meeting #68 
(
C3-120243
Xiamen, China, 6 – 10 February 2012
	CR-Form-v9.9

	CHANGE REQUEST

	

	(

	29212
	CR
	0796
	(

rev
	-
	(

Current version:
	11.3.0
	(


	

	For HELP on using this form look at the pop-up text over the (
 symbols. Comprehensive instructions on how to use this form can be found at http://www.3gpp.org/specs/CR.htm.

	


	Proposed change affects:
(

	UICC apps(

	
	ME
	
	Radio Access Network
	
	Core Network
	


	

	Title:
(

	Technical Improvement for Application level Heartbeat betweeb TDF/PCEF/BBERF and PCRF

	
	

	Source to WG:
(

	Juniper Networks

	Source to TSG:
(

	C3

	
	

	Work item code:
(

	TEI11
	
	Date: (

	29.01.2012

	
	
	
	
	

	Category:
(

	B
	
	Release: (

	Release 11

	
	Use one of the following categories:
F  (correction)
A  (corresponds to a correction in an earlier release)
B  (addition of feature), 
C  (functional modification of feature)
D  (editorial modification)

Detailed explanations of the above categories can
be found in 3GPP TR 21.900.
	Use one of the following releases:
R99
(Release 1999)
Rel-4
(Release 4)
Rel-5
(Release 5)
Rel-6
(Release 6)
Rel-7
(Release 7)
Rel-8
(Release 8)
Rel-9
(Release 9)
Rel-10
(Release 10)
Rel-11
(Release 11)
Rel-12
(Release 12)

	
	

	Reason for change:
(

	The current specification for Gx , Gxx and Sd protocols relies on Diameter base protocol mechanisms to detect failure of a Gx, Sd, or Gxx session. There is no Application-level mechanism on the aforementioned protocols to detect failure. When Diameter agents are in the path between PCEF/BBERF/TDF and the PCRF, the currently specified mechanism may not guarantee a timely detection of failures.
The text of the corrected sections indicates "If the <PCEF/BBERF/TDF> needs to send a <message name> request towards a PCRF which is known to have restarted since the <session name> establishment ...” but it is not specified how the PCEF-BBERF-TDF acquires that knowledge.

	
	

	Summary of change:
(

	Extension of the Gx protocol to support application-level heartbeat mechanism

	
	

	Consequences if 
(

not approved:
	The specification will leave to PCRF and Diameter-agent vendors implementation all mechanisms to guarantee service continuity upon PCRF failure.

	
	

	Clauses affected:
(

	4.5.21, 4a.5.15, 4b.5.11, 5.3.7, 5.3.xx (new) , 5.6.3, 5a.6.3, 5b.6.5

	
	

	
	Y
	N
	
	

	Other specs
(

	
	x
	 Other core specifications
(

	TS/TR ... CR ... 

	affected:
	
	x
	 Test specifications
	TS/TR ... CR ... 

	(show related CRs)
	
	x
	 O&M Specifications
	TS/TR ... CR ... 

	
	

	Other comments:
(

	


First change
4.5.21
PCRF Failure and Restoration
In order to detect whether a PCRF has failed , the PCEF may send a CCR message with Type=EVENT_REQUEST to the PCRF, with the Event-Trigger AVP set to “APPLICATION LEVEL HEARTBEAT”. Application-level failure on the PCRF can be detected by the PCEF by requesting the PCRF to acknowledge the request with CCA, containing the 
If the PCEF needs to send an IP-CAN session modification request towards a PCRF which is known to have restarted since the IP-CAN session establishment, the PCEF should not send the IP-CAN session modification request towards a PCRF and the PCEF may tear down the associated PDN connection based on operator policy, by initiating PDN connection deactivation procedure. Emergency and eMPS sessions should not be torn down.

NOTE 1: 
This mechanism enables the clean up of PDN connections affected by the PCRF failure and leads the UE to initiate a UE requested PDN connectivity procedure for the same APN.

End of first change

Second change

4a.5.15
PCRF Failure and Restoration
In order to detect whether a PCRF has failed, the BBERF may send a CCR message with Type=EVENT_REQUEST to the PCRF, with the Event-Trigger AVP set to “APPLICATION LEVEL HEARTBEAT”. Application-level failure on the PCRF can be detected by the PCEF by requesting the PCRF to acknowledge the request.  

If the BBERF needs to send a Gateway Control Session modification request towards a PCRF which is known to have restarted since the Gateway Control Session establishment, the BBERF should not send the Gateway Control Session modification request towards a PCRF and the BBERF may tear down the associated PDN connection based on operator policy, by initiating PDN connection deactivation procedure. Emergency and eMPS sessions should not be torn down.

NOTE 1: 
This mechanism enables the clean up of PDN connections affected by the PCRF failure and leads the UE to initiate a UE requested PDN connectivity procedure for the same APN.
End of Second change

Third Change
4b.5.11
PCRF Failure and Restoration
In order to detect whether a PCRF has failed , the TDF may send a CCR message with Type=EVENT_REQUEST to the PCRF, with the Event-Trigger AVP set to “APPLICATION LEVEL HEARTBEAT”. Application-level failure on the PCRF can be detected by the TDF by requesting the PCRF to acknowledge the request.  
If the TDF needs to send a TDF Session update request (e.g. following usage threshold reached) towards a PCRF which is known to have restarted since the TDF Session establishment, the TDF should not send the TDF Session update request towards a PCRF, and the TDF may clean up the TDF session related information.
NOTE 1: 
This mechanism in the TDF removes all application traffic control on the PDN connection and has no effect on the state of the PDN connection. It is expected that the PCEF will perform the same detection and clean up of PDN connections affected by the PCRF failure and restoration 

End of third change
Fourth change

5.3.7
Event-Trigger AVP (All access types)

The Event-Trigger AVP (AVP code 1006) is of type Enumerated. When sent from the PCRF to the PCEF the Event-Trigger AVP indicates an event that shall cause a re-request of PCC rules. When sent from the PCEF to the PCRF the Event-Trigger AVP indicates that the corresponding event has occurred at the gateway.

NOTE 1:
An exception to the above is the Event Trigger AVP set to NO_EVENT_TRIGGERS that indicates that PCEF shall not notify PCRF of any event that requires to be provisioned.

NOTE 2: 
There are events that do not require to be provisioned by the PCRF, according to the value definition included in this clause. These events will always be reported by the PCEF even though the PCRF has not provisioned them in a RAR or CCA command.

Whenever the PCRF subscribes to one or more event triggers by using the RAR command, the PCEF shall send the corresponding currently applicable values (e.g. 3GPP-SGSN-Address AVP or 3GPP-SGSN-IPv6-Address AVP, RAT-Type, 3GPP-User-Location-Info, etc.) to the PCRF in the RAA if available, and in this case, the Event-Trigger AVPs shall not be included.

Whenever one of these events occurs, the PCEF shall send the related AVP that has changed together with the event trigger indication.
Unless stated for a specific value, the Event-Trigger AVP applies to all access types.
The values 8, 9 and 10 are obsolete and shall not be used.
The following values are defined:

SGSN_CHANGE (0)


This value shall be used in CCA and RAR commands by the PCRF to indicate that upon the change of the serving SGSN PCC rules shall be requested. When used in a CCR command, this value indicates that the PCEF generated the request because the serving SGSN changed. The new value of the serving SGSN shall be indicated in either 3GPP-SGSN-Address AVP or 3GPP-SGSN-IPv6-Address AVP. Applicable only to 3GPP-GPRS and 3GPP-EPS access types. 

QOS_CHANGE (1)


This value shall be used in CCA and RAR commands by the PCRF to indicate that upon any QoS change (even within the limits of the current authorization) at bearer or APN level PCC rules shall be requested. When used in a CCR command, this value indicates that the PCEF generated the request because there has been a change in the requested QoS for a specific bearer (e.g. the previously maximum authorized QoS has been exceeded) or APN. When applicable to 3GPP-GPRS and if the PCRF performs bearer binding, the Bearer-Identifier AVP shall be provided to indicate the affected bearer. QoS-Information AVP is required to be provided in the same request with the new value. When applicable at APN level, this event trigger shall be reported when the corresponding event occurs, even if the event trigger is not provisioned by the PCRF.
RAT_CHANGE (2)


This value shall be used in CCA and RAR commands by the PCRF to indicate that upon a RAT change PCC rules shall be requested. When used in a CCR command, this value indicates that the PCEF generated the request because of a RAT change. The new RAT type shall be provided in the RAT-Type AVP. 

TFT_CHANGE (3)


This value shall be used in CCA and RAR commands by the PCRF to indicate that upon a TFT change at bearer level PCC rules shall be requested. When used in a CCR command, this value indicates that the PCEF generated the request because of a change in the TFT. The Bearer-Identifier AVP shall be provided to indicate the affected bearer. All the TFT values for this bearer shall be provided in TFT-Packet-Filter-Information AVP. This event trigger shall be provisioned by the PCRF at the PCEF. Applicable only to 3GPP-GPRS.

PLMN_CHANGE (4)


This value shall be used in CCA and RAR commands by the PCRF to indicate that upon a PLMN change PCC rules shall be requested. When used in a CCR command, this value indicates that the PCEF generated the request because there was a change of PLMN. 3GPP-SGSN-MCC-MNC AVP shall be provided in the same request with the new value.
LOSS_OF_BEARER (5)


This value shall be used in CCA and RAR commands by the PCRF to indicate that upon loss of bearer, GW should inform PCRF. When used in a CCR command, this value indicates that the PCEF generated the request because the bearer associated with the PCC rules indicated by the corresponding Charging-Rule-Report AVP was lost. The PCC-Rule-Status AVP within the Charging-Rule-Report AVP shall indicate that these PCC rules are temporarily inactive. Applicable to those access-types that handle multiple bearers within one single IP-CAN session (e.g. GPRS).
The mechanism of indicating loss of bearer to the GW is IP-CAN access type specific. For GPRS, this is indicated by a PDP context modification request with Maximum Bit Rate (MBR) in QoS profile changed to 0 kbps.
When the PCRF performs the bearer binding, the PCEF shall provide the Bearer-Identifier AVP to indicate the bearer that has been lost.

RECOVERY_OF_BEARER (6)


This value shall be in CCA and RAR commands by the PCRF used to indicate that upon recovery of bearer, GW should inform PCRF. When used in a CCR command, this value indicates that the PCEF generated the request because the bearer associated with the PCC rules indicated by the corresponding Charging-Rule-Report AVP was recovered. The PCC-Rule-Status AVP within the Charging-Rule-Report AVP shall indicate that these rules are active again. Applicable to those access-types that handle multiple bearers within one single IP-CAN session (e.g. GPRS).
The mechanism for indicating recovery of bearer to the GW is IP-CAN access type specific. For GPRS, this is indicated by a PDP context modification request with Maximum Bit Rate (MBR) in QoS profile changed from 0 kbps to a valid value.
When the PCRF performs the bearer binding, the PCEF shall provide the Bearer-Identifier AVP to indicate the bearer that has been recovered.

IP-CAN_CHANGE (7)


This value shall be used in CCA and RAR commands by the PCRF to indicate that upon a change in the IP-CAN type PCC rules shall be requested. When used in a CCR command, this value indicates that the PCEF generated the request because there was a change of IP-CAN type. IP-CAN-Type AVP shall be provided in the same request with the new value. The RAT-Type AVP shall also be provided when applicable to the specific IP-CAN Type (e.g. 3GPP IP-CAN Type).

QOS_CHANGE_EXCEEDING_AUTHORIZATION (11)


This value shall be used in CCA and RAR commands by the PCRF to indicate that only upon a requested QoS change beyond the current authorized value(s) at bearer level PCC rules shall be requested. When used in a CCR command, this value indicates that the PCEF generated the request because there has been a change in the requested QoS beyond the authorized value(s) for a specific bearer. The Bearer-Identifier AVP shall be provided to indicate the affected bearer. QoS-Information AVP is required to be provided in the same request with the new value. Applicable only to 3GPP-GPRS.
RAI_CHANGE (12)


This value shall be used in CCA and RAR commands by the PCRF to indicate that upon a change in the RAI, PCEF shall inform the PCRF. When used in a CCR command, this value indicates that the PCEF generated the request because there has been a change in the RAI. The new RAI value shall be provided in the RAI AVP. If the user location has been changed but the PCEF can not get the detail location information (e.g. handover from 3G to 2G network), the PCEF shall send the RAI AVP to the PCRF by setting the LAC of the RAI to value 0x0000. Applicable only to 3GPP-GPRS and 3GPP-EPS access types.

USER_LOCATION_CHANGE (13)


This value shall be used in CCA and RAR commands by the PCRF to indicate that upon a change in the user location (i.e. i.e. applicable for CGI/SAI/RAI/TAI/ECGI), PCEF shall inform the PCRF. When used in a CCR command, this value indicates that the PCEF generated the request because there has been a change in the user location. The new location value shall be provided in the 3GPP-User-Location-Info AVP. If the user location has been changed but the PCEF can not get the detail location information (e.g. handover from 3G to 2G network), the PCEF shall send the 3GPP-User-Location-Info AVP to the PCRF by setting the LAC of the CGI/SAI to value 0x0000, LAC of the RAI to value 0x0000 for GPRS access, and setting the TAC of the TAI to value 0x0000, setting the ECI of the ECGI to value 0x0000 for the EPS access. Applicable only to 3GPP-GPRS and 3GPP-EPS access types.

NO_EVENT_TRIGGERS (14)


This value shall be used in CCA and RAR commands by the PCRF to indicate that PCRF does not require any Event Trigger notification except for those events that do not require subscription and are always provisioned.
OUT_OF_CREDIT (15)


This value shall be used in CCA and RAR commands by the PCRF to indicate that the PCEF shall inform the PCRF about the PCC rules for which credit is no longer available, together with the applied termination action. When used in a CCR command, this value indicates that the PCEF generated the request because the PCC rules indicated by the corresponding Charging-Rule-Report AVP have run out of credit, and that the termination action indicated by the corresponding Final-Unit-Indication AVP applies (3GPP TS 32.240 [21] and 3GPP TS 32.299 [19]). 

REALLOCATION_OF_CREDIT (16)


This value shall be used in CCA and RAR commands by the PCRF to indicate that the PCEF shall inform the PCRF about the PCC rules for which credit has been reallocated after the former out of credit indication. When used in a CCR command, this value indicates that the PCEF generated the request because the PCC rules indicated by the corresponding Charging-Rule-Report AVP have been reallocated credit after the former out of credit indication (3GPP TS 32.240 [21] and 3GPP TS 32.299 [19]). 
REVALIDATION_TIMEOUT (17)


This value shall be used in CCA and RAR commands by the PCRF to indicate that upon revalidation timeout, the PCEF shall inform the PCRF. When used in a CCR command, this value indicates that the PCEF generated the request because there has been a PCC revalidation timeout. 

UE_IP_ADDRESS_ALLOCATE (18)


When used in a CCR command, this value indicates that the PCEF generated the request because a UE IPv4 address is allocated. The Framed-IP-Address AVP shall be provided in the same request. This event trigger does not require to be provisioned by the PCRF. This event trigger shall be reported when the corresponding event occurs, even if the event trigger is not provisioned by the PCRF. Applicable to functionality introduced with the Rel8 feature as described in clause 5.4.1. 

UE_IP_ADDRESS_RELEASE (19)


When used in a CCR command, this value indicates that the PCEF generated the request because a UE IPv4 address is released. The Framed-IP-Address AVP shall be provided in the same request. This event trigger does not require to be provisioned by the PCRF. This event trigger shall be reported when the corresponding event occurs, even if the event trigger is not provisioned by the PCRF. Applicable to functionality introduced with the Rel8 feature as described in clause 5.4.1.

DEFAULT_EPS_BEARER_QOS_CHANGE (20)


This value shall be used in CCA and RAR commands by the PCRF to indicate that upon a change in the default EPS Bearer QoS, PCEF shall inform the PCRF. When used in a CCR command, this value indicates that the PCEF generated the request because there has been a change in the default EPS Bearer QoS. The new value shall be provided in the Default-EPS-Bearer-QoS AVP. This event trigger shall be reported when the corresponding event occurs, even if the event trigger is not provisioned by the PCRF. Not applicable in 3GPP-GPRS access type. Applicable to functionality introduced with the Rel8 feature as described in clause 5.4.1.
AN_GW_CHANGE (21)


This value shall be used in CCA and RAR commands by the PCRF to indicate that upon the change of the serving Access Node Gateway, PCC rules shall be requested. When used in a CCR command, this value indicates that the PCEF generated the request because the serving Access Node gateway changed. The new value of the serving Access Node gateway shall be indicated in the AN-GW-Address AVP. Applicable to functionality introduced with the Rel8 feature as described in clause 5.4.1.
SUCCESSFUL_RESOURCE_ALLOCATION (22)


This value shall be used in CCA and RAR commands by the PCRF to indicate that the PCEF can inform the PCRF of successful resource allocation for those rules that requires so. 


When used in a CCR or RAA command, this value indicates that the PCEF informs the PCRF that the resources for a rule have been successfully allocated. The affected rules are indicated within the Charging-Rule-Report AVP with the PCC-Rule-Status AVP set to the value ACTIVE (0). Applicable to functionality introduced with the Rel8 feature as described in clause 5.4.1.
RESOURCE_MODIFICATION_REQUEST (23)


This value shall be used in a CCR command to indicate that PCC rules are requested for a resource modification request initiated by the UE. The Packet-Filter-Operation and Packet-Filter-Information AVPs shall be provided in the same request. This event trigger does not require to be provisioned by the PCRF. It shall be reported by the PCEF when the corresponding event occurs even if the event trigger is not provisioned by the PCRF. Applicable to functionality introduced with the Rel8 feature as described in clause 5.4.1.

PGW_TRACE_CONTROL (24)


This value indicates that the command contains a trace activation or deactivation request for the P-GW. Trace activation is indicated with the presence of the Trace-Data AVP with the relevant trace parameters. Trace deactivation is indicated with the presence of the Trace-Reference AVP. This event trigger needs no subscription. Applicable to functionality introduced with the Rel8 feature as described in clause 5.4.1.
UE_TIME_ZONE_CHANGE (25)


This value shall be used in CCA and RAR commands by the PCRF to indicate that upon a change to the time zone the UE is currently located in, PCC rules shall be requested. When used in a CCR command, this value indicates that the PCEF generated the request because the time zone the UE is currently located in has changed. The new value of the UE’s time zone shall be indicated in the 3GPP-MS-TimeZone AVP.

TAI_CHANGE (26)


This value shall be used in CCA and RAR commands by the PCRF to indicate that upon a change in the TAI, PCEF shall inform the PCRF. When used in a CCR command, this value indicates that the PCEF generated the request because there has been a change in the TAI. The new TAI value shall be provided in the 3GPP-User-Location-Info AVP. If the user tracking area location has been changed but the PCEF can not get the detail location information, the PCEF shall send the 3GPP-User-Location-Info AVP to the PCRF by setting the TAC of the TAI to value 0x0000. Applicable only to 3GPP-EPS access type and to functionality introduced with the Rel8 feature as described in clause 5.4.1.

ECGI_CHANGE (27)


This value shall be used in CCA and RAR commands by the PCRF to indicate that upon a change in the ECGI, PCEF shall inform the PCRF. When used in a CCR command, this value indicates that the PCEF generated the request because there has been a change in the ECGI. The new ECGI value shall be provided in the 3GPP-User-Location-Info AVP. If the ECGI has been changed but the PCEF can not get the detail location information, the PCEF shall send the 3GPP-User-Location-Info AVP to the PCRF by setting the ECI of the ECGI to value 0x0000. Applicable only to 3GPP-EPS access type and to functionality introduced with the Rel8 feature as described in clause 5.4.1. 
CHARGING_CORRELATION_EXCHANGE (28)


The PCRF shall use this value in CCA and RAR commands to indicate that the PCEF shall report the access network charging identifier associated to one or more dynamic PCC Rules within the Access-Network-Charging-Identifier-Gx AVP. The Charging-Correlation-Indicator AVP with value CHARGING_IDENTIFIER_REQUIRED shall be provided.


When used in a CCR command, this value indicates that an access network charging identifier has been assigned. The actual value shall be reported with the Access-Network-Charging-Identifier-Gx AVP. Applicable to functionality introduced with the Rel8 feature as described in clause 5.4.1.
APN-AMBR_MODIFICATION_FAILURE (29)


The PCEF shall use this value to indicate to the PCRF that APN-AMBR modifications have failed. The PCEF shall use this value in a new CCR command that indicates the failure of either a PUSH initiated modification or a PULL initiated modification. This event trigger needs no subscription. Applicable to functionality introduced with the Rel8 feature as described in clause 5.4.1.
USER_CSG_INFORMATION_CHANGE (30)


The PCRF shall use this value to indicate a request of reporting the event that the user enters/leaves a CSG cell. 

When the user enters a CSG cell, the User-CSG-Information AVP shall also be provided with the event report in the CCR command. Applicable to functionality introduced with the Rel9 feature as described in clause 5.4.1.
USAGE_REPORT (33)


This value shall be used in a CCA and RAR commands by the PCRF when requesting usage monitoring at the PCEF. The PCRF shall also provide in the CCA or RAR command the Usage-Monitoring-Information AVP(s) including the Monitoring-Key AVP and the Granted-Service-Unit AVP. 


When used in a CCR command, this value indicates that the PCEF generated the request to report the accumulated usage for one or more monitoring keys. The PCEF shall also provide the accumulated usage volume using the Usage-Monitoring-Information AVP(s) including the Monitoring-Key AVP and the Used-Service-Unit AVP. Applicable to functionality introduced with the Rel9 feature and, additionally, with the ADC feature, as described in clause 5.4.1.
DEFAULT-EPS-BEARER-QOS_MODIFICATION_FAILURE (34)


The PCEF shall use this value to indicate to the PCRF that Default EPS Bearer QoS modifications have failed. The PCEF shall use this value in a new CCR command that indicates the failure of either a PUSH initiated modification or a PULL initiated modification. This event trigger needs no subscription. Applicable to functionality introduced with the Rel8 feature as described in clause 5.4.1.
USER_CSG_HYBRID_SUBSCRIBED_INFORMATION_CHANGE (35)


The PCRF shall use this value to indicate a request of reporting the event that the user enters/leaves a hybrid cell that the user subscribes to.

When the user enters a hybrid cell where the user is a member, the User-CSG-Information AVP shall also be provided with the event report in the CCR command. Applicable to functionality introduced with the Rel9 feature as described in clause 5.4.1.
USER_CSG_ HYBRID_UNSUBSCRIBED_INFORMATION_CHANGE (36)


The PCRF shall use this value to indicate a request of reporting the event that the user enters/leaves a hybrid cell that the user does not subscribe to.

When the user enters a hybrid cell where the user is not a member, the User-CSG-Information AVP shall be provided with the event report in the CCR command. Applicable to functionality introduced with the Rel9 feature as described in clause 5.4.1.
ROUTING_RULE_CHANGE (37)


When used in a CCR command, this value indicates that the PCEF generated the request because there has been a change in the IP flow mobility routing rules for flow mobility (installation/modification/removal of the IP flow mobility routing rule). The new IP flow mobility routing rule information shall be provided in the Routing‑Rule‑Definition AVP within the same CCR command. This event trigger needs no subscription. Applicable only to IPFlowMobility functionality feature (IFOM) as described in clause 5.4.1. 
MAX_MBR_APN_AMBR_CHANGE (38)

When used in a CCR command, this value indicates that the PCEF generated the request because there has been a change of MBR/APN-AMBR, Maximum-Bandwidth AVP is required to be provided in the same request with the new value. This event trigger needs no subscription. Applicable only to 3GPP-GPRS and 3GPP-EPS access types.
APPLICATION_START (39)


This value shall be used in CCA and RAR commands by the PCRF to indicate that the PCEF shall inform the PCRF when the start of the application’s traffic for the application, required for detection, has been identified. 


When used in a CCR command, this value indicates that the PCEF identified the start of the corresponding application’s traffic for an applicationidentified by a TDF-Application-Identifier AVP . The detected application(s) shall be identified by the Application-Detection-Information AVP(s). Applicable to functionality introduced with the ADC feature as described in clause 5.4.1. 
   For unsolicited application reporting, APPLICATION_START Event Trigger does not need to be subscribed by the PCRF.

NOTE:
APPLICATION_START is always provided together with APPLICATION_STOP, when used by the PCRF in CCA and RAR commands sent to the PCEF.
APPLICATION_STOP (40)


This value shall be used in a CCA and RAR commands by the PCRF to indicate that the PCEF shall inform the PCRF when the stop of the application’s traffic for the application, required for detection, has been identified. 


When used in a CCR command, this value indicates that the PCEF identified the stop of the corresponding application’s traffic for an applicationidentified by a TDF-Application-Identifier AVP . The detected application(s) shall be identified by the Application-Detection-Information AVP(s). Applicable to functionality introduced with the ADC feature as described in clause 5.4.1. 

For unsolicited application reporting, APPLICATION_STOP Event Trigger does not need to be subscribed by the PCRF.
ADC_REVALIDATION_TIMEOUT (41)


This value shall be used in CCA and RAR commands by the PCRF to indicate that upon ADC revalidation timeout, the PCEF shall inform the PCRF. When used in a CCR command, this value indicates that the PCEF generated the request because there has been an ADC revalidation timeout.
APPLICATION_LEVEL_HEARTBEAT (xx)

This value shall be used in CCR by the PCEF in order to detect Application-level failure of the PCRF, by requesting the PCRF to acknowledge with a CCA message with a CCA with Result-Code AVP set to SUCCESS.
End of fourth change

Fifth change
5.3.xx
Restart-Counter (ALL Access Types)

The Restart-Counter AVP (AVP code xx ) is of type Enumerated. This value indicates the counter of cumulative restarts that the PCRF has encountered  before the present time. This value shall be provided by the PCRF to acknowledge a CCR from PCEF/TDF/BBERF containing the event trigger APPLICATION_LEVEL_HEARTBEAT via CCR.

End of fifth change

Sixth change

5.6.3
CC-Answer (CCA) Command

The CCA command, indicated by the Command-Code field set to 272 and the 'R' bit cleared in the Command Flags field, is sent by the PCRF to the PCEF in response to the CCR command. It is used to provision PCC rules and event triggers for the bearer/session and to provide the selected bearer control mode for the IP-CAN session. If the PCRF performs the bearer binding, PCC rules will be provisioned at bearer level. The primary and secondary CCF and/or primary and secondary OCS addresses may be included in the initial provisioning.

Message Format:
<CC-Answer> ::=  < Diameter Header: 272, PXY >





 < Session-Id >





 { Auth-Application-Id }





 { Origin-Host }





 { Origin-Realm }





 [ Result-Code ]





 [ Experimental-Result ]





 { CC-Request-Type }





 { CC-Request-Number }





*[ Supported-Features ]





 [ Bearer-Control-Mode ]





*[ Event-Trigger ]





 [ Origin-State-Id ]




*[ Redirect-Host ]





 [ Redirect-Host-Usage ]





 [ Redirect-Max-Cache-Time ]




*[ Charging-Rule-Remove ]





*[ Charging-Rule-Install ]
                *[ ADC-Rule-Remove ]
                *[ ADC-Rule-Install ]




 [ Charging-Information ]





 [ Online ]





 [ Offline ]





*[ QoS-Information ]





 [ Revalidation-Time ] 




 [ ADC-Revalidation-Time ]




 [ Default-EPS-Bearer-QoS ]





 [ Bearer-Usage ]





 [ 3GPP-User-Location-Info]





*[ Usage-Monitoring-Information ] 




*[ CSG-Information-Reporting ]




 [ User-CSG-Information ]




 [ Error-Message ]





 [ Error-Reporting-Host ]





*[ Failed-AVP ]





*[ Proxy-Info ]





*[ Route-Record ]





*[ Restart-Counter ]





*[ AVP ]

End of sixth change

Seventh Change

5a.6.3
CC-Answer (CCA) Command

The CCA command, indicated by the Command-Code field set to 272 and the 'R' bit cleared in the Command Flags field, is sent by the PCRF to the BBERF in response to the CCR command. It is used to provision QoS rules and event triggers for the bearer/session and to provide the selected bearer control mode for the Gateway Control session. 

Message Format:

<CC-Answer> ::=  < Diameter Header: 272, PXY >





 < Session-Id >





 { Auth-Application-Id }





 { Origin-Host }





 { Origin-Realm }





 [ Result-Code ]





 [ Experimental-Result ]





 { CC-Request-Type }





 { CC-Request-Number }





*[ Supported-Features ]





 [ Bearer-Control-Mode ]





*[ Event-Trigger ]





 [ Origin-State-Id ]





*[ Redirect-Host ]





 [ Redirect-Host-Usage ]

 



 [ Redirect-Max-Cache-Time ]




*[ QoS-Rule-Remove ]





*[ QoS-Rule-Install ]





 [ QoS-Information ]





 [ Default-EPS-Bearer-QoS ]





 [ Error-Message ]





 [ Error-Reporting-Host ]





*[ Failed-AVP ]





*[ Proxy-Info ]





*[ Route-Record ]





*[ Restart-Counter ]





*[ AVP ]
End of Seventh change

5b.6.5
CC-Answer (CCA) Command

The CCA command, indicated by the Command-Code field set to 272 and the 'R' bit cleared in the Command Flags field, is sent by the PCRF to the TDF in response to the CCR command. It is used to provision ADC rules and event triggers for the TDF session and to acknowledge the report of the application’s traffic start/stop.
Message Format:
<CC-Answer> ::=  < Diameter Header: 272, PXY >





 < Session-Id >





 { Auth-Application-Id }





 { Origin-Host }





 { Origin-Realm }





 [ Result-Code ]





 [ Experimental-Result ]





 { CC-Request-Type }





 { CC-Request-Number }




 [ Framed-IP-Address ]




 [ Framed-IPv6-Prefix ]




*[ Event-Trigger ]





 [ Origin-State-Id ]




*[ Redirect-Host ]





 [ Redirect-Host-Usage ]





 [ Redirect-Max-Cache-Time ]




*[ ADC-Rule-Remove ]





*[ ADC-Rule-Install ]




 [ ADC-Revalidation-Time ]


 

 [ IP-CAN-Type ]





 [ RAT-Type ]
              0*2[ AN-GW-Address ]





 [ 3GPP-SGSN-Address ]




 [ 3GPP-SGSN-IPv6-Address ]




 [ 3GPP-SGSN-MCC-MNC ]




 [ RAI ]





 [ 3GPP-User-Location-Info ]




 [ 3GPP-MS-TimeZone ]




*[ Usage-Monitoring-Information ] 




 [ Error-Message ]





 [ Error-Reporting-Host ]





*[ Failed-AVP ]





*[ Proxy-Info ]





*[ Route-Record ]




*[ Restart-Counter ]





*[ Supported-Features ]




*[ AVP ]
NOTE 1:
For the Solicited application reporting, only CC-Request-Type equal to UPDATE_REQUEST and TERMINATION_REQUEST are used. 
NOTE 2:
Framed-IP-address and Framed-IPv6-Prefix AVPs are applicable only for the Unsolicited Application Reporting.
Eight Change
End of eight change
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