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*** First change ***

4.5.6.3
Monitoring Events via PCRF

Monitoring Events via the PCRF enables the SCEF to retrieve the location information and to report communication failure of a UE. The SCEF acting as AF shall have an active Rx session to enable the PCRF to report these events. The procedure is defined in TS 23.203 [27] clause 6.2.3.
The UE location information, provided over Rx, may include a time stamp to indicate when the UE was last-known to be in that location, i.e. if the current location or the last-known location is provided. The UE location information is reported at the time the Rx session is established, modified or terminated. The subscription to UE location information is not persistent across Rx sessions. The UE location information is only provided for 3GPP IP-CAN type,for Trusted WLAN access (S2a) or untrusted WLAN (S2b)..

The reporting of communication failure refers to the reporting of RAN/NAS release cause codes according to TS 23.401 [7], TS 23.060 [6], and TWAN/UWAN release causes according to TS 23.402 [26]. Once the RAN/NAS or TWAN/UWAN release cause codes are reported to the PCRF, the PCRF reports it to the SCEF according to TS 23.203 [27] for applicable IP-CAN types and RAT types listed in TS 23.203 [27].
Monitoring Events via the PCRF also enables the SCEF to request the location information of a group of UEs via Nt interface. 
The UE location information, provided over Nt, may include a time stamp to indicate when the UE was last-known to be in that location, i.e. if the current location or the last-known location is provided. The UE location information is only provided for 3GPP IP-CAN type, for Trusted WLAN access (S2a) or untrusted WLAN (S2b).
*** Next change ***
5.6.4.x
Request of monitoring event reporting for a group of UEs
Figure 5.6.4-x illustrates the procedure to request monitoring events reporting via PCRF for a group of UEs with a reference to TS 23.203 [27]. 
For monitoring for a group of UEs, the SPR is configured with the External Group Identifier the UE belongs to.
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Figure 5.6.4-x: Requesting monitoring via PCRF for a group of UEs
1.
The SCS/AS sends a Monitoring Request to the SCEF, including the information listed in clause 5.6.1.1.step 1 in figure 5.6.1.1-1.

2.
The SCEF checks that the SCS/AS is authorised to send monitoring request as defined clause 5.6.1.1.step 2 in figure 5.6.1.1-1. If an error is detected, step 3 is skipped, and the message of step 8 is sent to SCS/AS with Cause value appropriately indicating the error.

3.
If operator policies indicate that monitoring is performed via PCRF, for the events listed in clause 4.5.6 applicable for a group of UEs, the SCEF triggers a Monitoring Request (External Group Identifier, event to monitor) over Nt interface to each PCRF in the operator´s network. 
4.
The PCRF stores the External Group Identifier, the event to monitor and the SCEF that sent the request and then sends a Monitoring Response message to the SCEF.

5.
The SCEF stores an indicaton that monitoring has been requested for the group of UEs for each PCRF and then sends a Monitoring Response (SCS/AS Reference ID) message to the SCS/AS.
6.
Each PCRF finds each UE that has the External Group Identifier associated to it and then:

·  For each UE that has an IP-CAN session established, the PCRF initiated-IP-CAN session modification procedure is triggered as defined in TS 23.203 [27]. Note that if the UE has multiple IP-CAN session established, only one PCRF initiated IP-CAN session modificationis needed. The PCRF stored the SCEF address to report monitoring events for this group.
·   If the PCRF has no IP-CAN session for any UE within the External group, no list of UEs is sent to the SCEF.
7.
The PCRF sends a Monitoring Indication including multiple instances of the 3-tuple (UE IP address, External Group Identifier, Cause) message to the SCEF. The PCRF indicates to the SCEF when the result for the last UE is sent.
8.
The SCEF sends a Monitoring Indication ncluding multiple instances of the 4-tuple (SCS/AS Reference ID,UE IP address, External Group Identifier, Cause) message to the SCS/AS.  The SCEF indicates to the SCS/AS when the result for the last UE is sent. The SCEF may need to wait for Monitoring Responses from multiple PCRFs.
*** Next change ***
5.6.4.2
Common Parameters of the request reporting procedure

The following parameters are applicable when the procedure for monitoring via PCRF is used: SCS/AS Reference ID, Monitoring Type, Priority, Monitoring Duration and Monitoring Destination Address.

The Monitoring types are defined in clause 4.5.6. The Priority is relevant to the SCEF, not transferred over Rx.

The following parameters are not applicable when the procedure for monitoring via PCRF is used: SCEF Address, SCEF Reference ID, and Maximum Number of Reports. The SCEF address is not needed as Rx procedures do not require the AF address to be sent. The Maximum Number of Reports is not needed as only one time report is supported.
The following parameters are needed for the procedure for monitoring via PCRF for a request for an individual UE, the UE IP address and service information (e.g. application identifier or media description or both). The following parameters are needed for the procedure for monitoring via PCRF for a request for group of UEs, the External Group identifier.
NOTE:
The UE IP address provided by the SCS/AS is assumed to not be NAT'ed from the PDN-GW or GGSN to the SCS/AS at user plane. The UE IP address does not overlap with other UE IP addresses within the operator domain.
For monitoring for a group of UEs, the SPR is configured with the External Group Identifier the UE belongs to and the SCEF is with the list of PCRFs in the operator´s domain..
5.6.4.3
Specific Parameters for Monitoring Event: Location Reporting

This monitoring event allows the SCS/AS to request the Current Location. The supported location accuracy is at either cell level (CGI/ECGI/SAI) for GPRS/UTRAN/E-UTRAN or TWAN identifier in TWAN access or PLMN-id level. The Monitoring Event Report delivers the subscriber location and may include a time stamp to indicate when the UE was last-known to be in that location, i.e. if the current location or last-know location is provided.

NOTE:
SCEF can map IP-CAN provided location to the location granularity required by SCS/AS only if it is configured to do so.

The description below  is applicable if SCS/AS request Monitoring Type to "Location Reporting" for a single UE and Location Type is either "current location" or "last known location".

1.
The SCS/AS sets Monitoring Type to "Location Reporting", and adds Location Type in a Monitoring Request to the SCEF as in step 1 of 5.6.4.1.

2.
The SCEF executes step 2 of 5.6.4.1.

3.
The SCEF triggers PCRF initiated IP-CAN session modification procedure, including the UE IP address and the Access Network information report request. The PCRF provides the Access Network Information report to the SCEF.

4.
Based on operator policies, the SCEF translates the location information to a geo-location to be provided to SCS/AS. If the time stamp is included indicating that this is the last known location the SCEF indicates in the location type that this is last known location.
The description below  is applicable if SCS/AS request Monitoring Type to "Location Reporting" for a group of UEs and Location Type is either "current location" or "last known location".
1.
The SCS/AS sets Monitoring Type to "Location Reporting", and adds Location Type in a Monitoring Request to the SCEF as in step 1 of 5.6.4.x.

2.
The SCEF executes step 2 of 5.6.4.x.

3.
The SCEF triggers a Monitoring Request (External Group Identifier, Access Network information report request) to the PCRF over Nt interface to each PCRF in the operator´s network..
4.
The PCRF executes step 4 of 5.6.4.x. 
5.
The SCEF executes step 5 of 5.6.4.x. 
6.
The PCRF executes step 6 of 5.6.4.x.
7.
The PCRF executes step 7 of 5.6.4.x.
8.
Based on operator policies, the SCEF translates the location information to a geo-location to be provided to SCS/AS. If the time stamp is included indicating that this is the last known location the SCEF indicates in the location type that this is last known location.
*** Next change ***

5.6.5
Reporting of Monitoring Events from the PCRF

The following figure illustrates the procedure to report Monitoring Events via PCRF. This is applicable to both user location information and communication failure. It is assumes that PCRF subscribes to Access Network Information report.
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Figure 5.6.5-1: Reporting event procedure

1.
The PCEF reports a monitoring event, either the location reporting stored in MME at Detach or dedicated bearer deactivation or a communication failure at dedicated bearer deactivation to the PCRF using PCEF initiated IP-CAN session modification or termination procedure defined in TS 23.203 [27], then the PCRF to the SCEF over Rx if the event was requested over Rx. Both events terminate the AF session to the SCEF. When the reporting is performed for an IP-CAN session of a UE for which monitoring for a group was requested, the PCRF reports the monitoring event, including the UE IP address to the SCEF over Nt reference point.
2.
Using the SCEF Reference ID, the SCEF retrieves the associated SCS/AS Reference ID along with the address of SCS/AS intended for Monitoring Indication message. The SCEF sends a Monitoring Indication (SCS/AS Reference ID, UE Identity, and Monitoring Information) message to the SCS/AS identified by Monitoring Destination Address stored in the SCEF. Note that the SCEF needs to store the UE identity as it is not received over Rx.

*** End of changes ***
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