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1. Introduction
The new Sx reference point between the separated control plane and user plane functions of the S-GW, P-GW and TDF was specified in Stage 3. For PCC aspects, the Sx reference point is used for provisioning and removal of Sx parameters, derived according to the PCC rules provided by the PCRF to the CP, from CP to UP and the transmission of traffic plane events from UP to CP. This contribution analyses the PCC parameters reflected in URR for event reporting over Sx interface.
2. Event report information
Table 1 shows all of the event trigger AVPs related to a PDN connection in PCC architecture, and attributes which should be reflected in URR provisioned from CP to UP over Sx.

Table 1. Attributes for event report information

	Attribute Name
	Description
	Reflected in URR
	Event report over Sx
	Comment

	SGSN_CHANGE
	Indicate that PCC rules shall be requested upon the change of the serving SGSN
	No
	No
	Applicable only to CP

	QOS_CHANGE
	Indicate that PCC rules shall be requested upon any QoS change at bearer or APN level PCC rules
	No
	No
	Applicable only to CP

	RAT_CHANGE
	Indicate that PCC rules shall be requested upon a RAT change
	No
	No
	Applicable only to CP

	TFT_CHANGE
	Indicate that PCC rules shall be requested upon a TFT change at bearer level
	No
	No
	Applicable only to CP

	PLMN_CHANGE
	Indicate that PCC rules shall be requested upon a PLMN change
	No
	No
	Applicable only to CP

	LOSS_OF_BEARER
	Indicate that the P-GW should inform PCRF upon loss of bearer
	No
	No
	Applicable only to CP

	RECOVERY_OF_BEARER
	Indicate that the P-GW should inform PCRF upon recovery of bearer
	No
	No
	Applicable only to CP

	IP-CAN_CHANGE
	Indicate that PCC rules shall be requested upon a change in the IP-CAN type PCC rules shall be requested
	No
	No
	Applicable only to CP

	QOS_CHANGE_EXCEEDING_AUTHORIZATION 
	Indicate that PCC rules shall be requested only upon a requested QoS change beyond the current authorized value(s) at bearer level
	No
	No
	Applicable only to CP

	RAI_CHANGE
	Indicate that the PCEF shall inform the PCRF upon a change in the RAI
	No
	No
	Applicable only to CP

	USER_LOCATION_CHANGE
	Indicate that the PCEF shall inform the PCRF upon a change in the user location (i.e. applicable for CGI/SAI/RAI/TAI/ECGI/Macro eNB ID)
	No
	No
	Applicable only to CP

	NO_EVENT_TRIGGERS
	Indicate that the PCRF does not require any Event Trigger notification except for those events that do not require subscription and are always provisioned
	No
	No
	Applicable only to CP

	OUT_OF_CREDIT
	Indicate that the PCEF shall inform the PCRF about the PCC rules for which credit is no longer available
	Yes
	Yes
	When credit runs out, the UP should inform the CP

	REALLOCATION_OF_CREDIT
	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
	No
	No
	Applicable only for CP

	REVALIDATION_TIMEOUT
	Indicate that the PCEF shall inform the PCRF upon revalidation timeout
	No
	No
	Applicable only for CP

	UE_IP_ADDRESS_ALLOCATE
	Indicate that the PCEF generated the request because a UE Ipv4 address is allocated
	No
	No
	Applicable only for CP

	UE_IP_ADDRESS_RELEASE 
	Indicate that the PCEF generated the request because a UE Ipv4 address is released
	No
	No
	Applicable only for CP

	DEFAULT_EPS_BEARER_QOS_CHANGE
	Indicate that the PCEF shall inform the PCRF upon a change in the default EPS Bearer QoS
	No
	No
	Applicable only for CP

	AN_GW_CHANGE
	Indicate that PCC rules shall be requested upon the change of the serving Access Node Gateway
	No
	No
	Applicable only for CP

	SUCCESSFUL_RESOURCE_ALLOCATION
	Indicate that the PCEF can inform the PCRF of successful resource allocation for required rules
	No
	No
	Applicable only for CP

	RESOURCE_MODIFICATION_REQUEST
	Indicate that PCC rules are requested for a resource modification request initiated by the UE
	No
	No
	Applicable only for CP

	PGW_TRACE_CONTROL
	Indicate that the command contains a trace activation or deactivation request for the P-GW
	No
	No
	Applicable only for CP

	UE_TIME_ZONE_CHANGE
	Indicate that PCC rules shall be requested upon a change to the time zone the UE is currently located in
	No
	No
	Applicable only for CP

	TAI_CHANGE
	Indicate that the PCEF shall inform the PCRF upon a change in the TAI 
	No
	No
	Applicable only for CP

	ECGI_CHANGE
	Indicate that the PCEF shall inform the PCRF upon a change in the ECGI
	No
	No
	Applicable only for CP

	CHARGING_CORRELATION_EXCHANGE
	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
	No
	No
	Applicable only for CP

	APN-AMBR_MODIFICATION_FAILURE
	Indicate that APN-AMBR modifications have failed
	No
	No
	Applicable only for CP

	USER_CSG_INFORMATION_CHANGE
	Indicate a request of reporting the event that the user enters/leaves a CSG cell
	No
	No
	Applicable only for CP

	USAGE_REPORT
	Indicate a request of usage monitoring at the PCEF
	Yes
	Yes
	When reaching the usage threshold, the UP should report event to the CP as required

	DEFAULT-EPS-BEARER-QOS_MODIFICATION_FAILURE
	Indicate that Default EPS Bearer QoS modifications have failed
	No
	No
	Applicable only for CP

	USER_CSG_HYBRID_SUBSCRIBED_INFORMATION_CHANGE
	Indicate a request of reporting the event that the user enters/leaves a hybrid cell that the user subscribes to
	No
	No
	Applicable only for CP

	USER_CSG_ HYBRID_UNSUBSCRIBED_INFORMATION_CHANGE
	Indicate a request of reporting the event that the user enters/leaves a hybrid cell that the user does not subscribe to
	No
	No
	Applicable only for CP

	ROUTING_RULE_CHANGE
	Indicate that the PCEF generated the request because there has been a change in the IP flow mobility routing rules for s2c based IP flow mobility or a change in the NBIFOM routing rules for NBIFOM
	No
	No
	Applicable only for CP

	APPLICATION_START
	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 unless a request to mute such a notification
	Yes
	Yes
	The UP shall inform the CP when the start of application’s traffic is identified

	APPLICATION_STOP 
	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 unless a request to mute such a notification
	Yes
	Yes
	The UP shall inform the CP when the stop of application’s traffic is identified

	CS_TO_PS_HANDOVER
	Indicate that the PCEF shall inform the PCRF upon a CS to PS Handover
	No
	No
	Applicable only for CP

	UE_LOCAL_IP_ADDRESS_CHANGE
	Indicate that the PCEF generated the request because the UE Local IP Address or the UDP source port number or both assigned by the Fixed Broadband Access have changed
	No
	No
	Applicable only for CP

	H(E)NB_LOCAL_IP_ADDRESS_CHANGE
	Indicate that the PCEF generated the request because the H(e)NB Local IP Address or the UDP source port number or both assigned by the Fixed Broadband Access have changed
	No
	No
	Applicable only for CP

	ACCESS_NETWORK_INFO_REPORT
	Indicate a request of access network information from the PCEF
	No
	No
	Applicable only for CP

	CREDIT_MANAGEMENT_SESSION_FAILURE
	Indicate that a transient/permanent failure has been detected in the OCS
	No
	No
	Applicable only for CP

	DEFAULT_QOS_CHANGE
	Indicate that the PCEF shall inform the PCRF upon any Default QoS change 
	No
	No
	Applicable only for CP

	CHANGE_OF_UE_PRESENCE_IN_PRESENCE_REPORTING_AREA_REPORT
	Indicate that the PCEF shall report the event when the user enters/leaves the area as indicated in the Presence-Reporting-Area-Information AVP.
	No
	No
	Applicable only for CP

	ADDITION_OF_ACCESS
	Indicate that the PCEF generated the request because an access is added in the NBIFOM scenario
	No
	No
	Applicable only for CP

	REMOVAL_OF_ACCESS
	Indicate that the PCEF generated the request because an access is removed in the NBIFOM scenario
	No
	No
	Applicable only for CP

	UNAVAILABLITY_OF_ACCESS
	Indicate that the PCEF generated the request because an access is not availabl in the NBIFOM scenario
	No
	No
	Applicable only for CP

	AVAILABLITY_OF_ACCESS
	Indicate that the PCEF generated the request because an access is available again in the NBIFOM scenario or PCEF receives an RAN rule indication
	No
	No
	Applicable only for CP

	RESOURCE_RELEASE 
	Indicate that the PCEF can inform the PCRF of the outcome of the release of resources for required rules
	No
	No
	Applicable only for CP

	ENODEB_CHANGE 
	Indicate that the PCEF shall inform the PCRF upon a change in the user location of eNB change granularity
	No
	No
	Applicable only for CP


3. Conclusion
Based on the above discussion, it is proposed that the OUT_OF_CREDIT, USAGE_REPORT, APPLICATION_START and APPLICATION_STOP should be reflected in URR for event reporting over Sx interface.
