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1st change

5.7A
Charging

Accounting functionality is provided by the Serving GW and the PDN GW.

The Serving GW shall be able to collect and report for each UE accounting information, i.e. the amount of data transmitted in uplink and downlink direction categorized with the QCI and ARP pair per UE per PDN connection. For GTP-based S5/S8 the accounting information is collected and reported per bearer.

The Serving GW shall not collect UE accounting information for packets that are being processed for the sole purpose of indirect forwarding.

The Serving GW for inter-operator charging, and the PDN GW shall be able to interface the OFCS according to charging principles and through reference points specified in TS 32.240 [51].

The PDN GW shall be able to provide charging functionality for each UE according to TS 23.203 [6]. The PDN GW data collection for charging and usage monitoring purposes can be temporarily paused as described in clause 5.3.6A.

A PDN GW without a Gx interface shall be able to support flow based online and offline charging based on local configuration and interaction with the Online and Offline Charging Systems.

If the PCRF is not deployed or not enabled for the APN, the PDN GW may indicate support for reporting of changes of UE presence in the Presence Reporting Area to the Online Charging System. The Online Charging System may provide a Presence Reporting Area identifier and subscribe to notifications about changes of UE presence in Presence Reporting Area as defined in the TS 23.203 [6].

The PDN GW shall be able to collect and report, for each UE, accounting information, i.e. the amount of data transmitted in uplink and downlink direction categorized with the QCI and ARP pair per UE per PDN connection. For GTP-based S5/S8 the accounting information is collected and reported per bearer. The PDN GW data collection can be temporarily paused as described in clause 5.3.6A.

The Charging identifier(s) generated by the PDN GW per bearer for GTP-based S5/S8 and per PDN connection for PMIP-based S5/S8 and the PDN GW address for control signalling enables the correlation of the reporting from a Serving GW and a PDN GW. The Charging identifier is uniquely assigned within the PDN GW.

The PDN GW receives Charging Characteristics from the Serving GW through GTP-S5/S8, or through PMIP for PMIP-based S5/S8. The handling of the Charging Characteristics in the P‑GW is defined in TS 32.251 [44].

To enable CSG charging function for a subscriber consuming network services via a CSG cell or a hybrid cell, User CSG Information is transferred to the PDN GW as indicated by CSG Information Reporting Action. User CSG Information includes CSG ID, access mode and CSG membership indication. CSG membership indication of whether the UE is a member of the CSG is included if the access mode is hybrid.

The valid CSG information shall be available in the serving GW and PDN GW in connected mode.

The PCRF shall, if deployed, provide User CSG Information reporting rules to the PDN GW at Attach and PDN Connectivity Request. PDN GW sets the CSG Information Reporting Action IE according to the User CSG Information reporting rules and sends it to Serving GW and MME.

2nd change
5.9.2
Location Change Reporting Procedure

5.9.2.1
General

The PGW may request for each PDN connection independently whether the MME shall report changes of ECGI/TAI (by using the "MS Info Change Reporting Action" parameter) and/or the UE entering/leaving a Presence Reporting Area (by using the "Presence Reporting Area Action" parameter) and/or whether the MME shall report changes of user CSG information (by using "CSG Information Reporting Action" parameter) to the PGW. In addition the PGW may request that the ECGI/TAI changes shall be reported for a PDN connection only when one or more E-RAB(s) are established.

The reporting of UE entering/leaving a Presence Reporting Area is further described in clause 5.9.2.2.

The PGW may also request the MME to stop such reporting. The MME shall obey the last explicit instruction received from the PGW or source MME/S4-SGSN.

During both mobility management and session management procedures, the MME shall indicate to the PGW the support of reporting location changes (using the MS Info Change Reporting support indication):

-
If ECGI/TAI information is permitted to be sent to the PGW according to MME operator's policy,

-
If the MME supports ECGI/TAI change reporting for a PDN connection only when one or more E-RAB(s) are established,

-
If information about entering/leaving of a Presence Reporting Area is permitted to be sent to the PGW according to MME operator's policy,

-
If CSG information is permitted to be sent to the PGW according to MME operator's policy.

If the level of support changes during a mobility management procedure then the MME shall indicate the current level of support to the S-GW and shall in addition provide ECGI/TAI even if the PGW has not requested this information. This could for example happen during MME change when the level of support indicated by the old MME is not the same as in the new MME.

NOTE 1:
The inclusion of ECGI/TAI will trigger a Modify Bearer Request message from S-GW to the PGW and therefore this will make sure that the new level of support reaches the PGW.

NOTE 2:
In case the SGW does not support the reporting of UE entering/leaving of a Presence Reporting Area, the corresponding MME indication is not forwarded to the PGW.

The PGW shall not request the MME to report location changes if it has not received the indication for corresponding support from the MME.

The following procedure shall be used for location change reports to the PGW where the report is not combined with other mobility management or session management signalling. The procedure shall only apply when the MME has been explicitly requested to report location changes.

NOTE 3:
Due to the increased signalling load, it is recommended that ECGI/TAI or CSG reporting is only applied for a limited number of subscribers.

Figure 5.9.2.1-1 represents the ECGI change triggering a report of change in ECGI, and/or the User CSG information change triggering a report of change in user CSG information. The figure also shows the reporting of a TAI change and/or when a UE enters or leaves a Presence Reporting Area.
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Figure 5.9.2.1-1: Notification of the ECGI and/or user CSG information changes

1a.
the MME has received an ECGI information Update from the eNodeB.

1b.
The MME detects that the user CSG information has changed by comparing with the MME stored user CSG information, or

1c.
The MME detects that the TAI of the UE has changed, or

1d.
The MME detects that the UE has entered or left the Presence Reporting Area defined for this UE.

NOTE 3:
It is possible that these changes are triggered at same time.

2.
If the MME has been requested to report location changes to the PGW for the UE (under the conditions specified in clause 5.9.2), the MME shall send the Change Notification message to the SGW indicating the new ECGI and/or user CSG information. The MME stores the notified user CSG information. If the MME has been requested to report a change of UE presence in Presence Reporting Area (under the conditions specified in clause 5.9.2), the MME shall send the Change Notification message including the Presence Reporting Area Information comprising the area identifier and an indication on whether the UE is inside or outside the area.

3.
The SGW forwards the Change Notification message to the PGW. If dynamic PCC is deployed, and location changes need to be conveyed to the PCRF, then the PGW shall send this information to the PCRF as defined in TS 23.203 [6]. If Presence Reporting Area Information has been received, the PGW shall forward the Presence Reporting Area Information to the PCRF, to the OCS or to both as defined in TS 23.203 [6].

4.
The PGW sends the Change Notification Ack to the SGW.

5.
The SGW forwards the Change Notification Ack to the MME.

5.9.2.2
Reporting at Presence Reporting Area entering and leaving

In some use cases policy control/charging decisions, such as QoS modification or charging rate change depend on whether the UE is located inside or outside a specific area of interest (Presence Reporting Area), and especially on whether the UE enters or leaves that specific area of interest.

A Presence Reporting Area can be:

-
Either a "UE-dedicated Presence Reporting Area", defined in the subscriber profile and composed of a short list of TAs/RAs, or eNBs and/or cells/SAIs in a PLMN;

-
Or a "Core Network predefined Presence Reporting Area", predefined in MME/SGSN and composed of a short list of TAs/RAs, or eNBs and/or cells/SAIs in a PLMN.

NOTE 1:
eNBs are identified via the Global eNB ID IE defined in TS 36.413 [36].

The reporting of changes of UE presence in Presence Reporting Area is for a specific UE and is triggered as defined in TS 23.203 [6]. For UE-dedicated Presence Reporting Areas, the reporting request shall contain a Presence Reporting Area Action parameter comprising the Presence Reporting Area identifier and the list of TAs/RAs, or eNBs and/or cells/SAIs composing the Presence Reporting Area. For Core Network predefined Presence Reporting Areas, the reporting request shall contain the Presence Reporting Area Action comprising the Presence Reporting Area identifier.

Upon reception of a request for change of UE presence in Presence Reporting Area reporting, the MME shall report to the PGW via the SGW the Presence Reporting Area Information comprising the Presence Reporting Area identifier and an indication on whether the UE is inside or outside the Presence Reporting Area. In this version of the specification, only one Presence Reporting Area may be set for a given PDN connection at a time.

The MME shall notify the PGW when the UE enters or leaves the Presence Reporting Area, and no notifications are sent for UE movements inside or outside the Presence Reporting Area. The report of the change of UE presence in Presence Reporting Area shall contain the Presence Reporting Area Information comprising the Presence Reporting Area area identifier and an indication on whether the UE is inside or outside the area. A report is only sent if the UE has E-RAB(s) established for the PDN connection. Otherwise, the report shall be sent after E-RAB re-establishment and only if the UE presence is different to the last one reported.

NOTE 2:
Change of UE presence in Presence Reporting Area reporting does not apply to roaming.

Upon change of serving EPC node (MME, S4-SGSN), the Presence Reporting Area identifier and if provided by the PGW the list of Presence Reporting Area elements are transferred for all PDN connections as part of MM Context information to the target serving node during the mobility procedure. The target serving node indicates per PDN connection to the corresponding PGW whether the reporting of a change of UE presence in Presence Reporting Area is supported (using the MS Info Change Reporting support indication), the Presence Reporting Area identifier and whether the UE is inside or outside the Presence Reporting Area.

NOTE 3:
If change of UE presence in Presence Reporting Area reporting is not supported, the PCRF may activate Location change reporting at cell and/or serving area level.

NOTE 4:
In case the SGW changes and the target SGW does not support the reporting of UE entering/leaving of a Presence Reporting Area, the corresponding MME indication is not forwarded to the PGW.

End of changes

