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5.9.2
Location Change Reporting Procedure

5.9.2.1
General

The PGW may request for each PDN connection independently by using the "MS Info Change Reporting Action" parameter whether the MME shall report changes of ECGI/TAI and/or the UE entering/leaving a Presence Reporting Area and/or by using "CSG Information Reporting Action" parameter whether the MME shall report changes of user CSG information 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:

-
If ECGI/TAIinformation  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.

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 2:
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 and/or whether the UE has entered or left a Presence Reporting Area. The MME stores the notified user CSG information.

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].

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 serving areas (TA/RA), or eNBs and/or cells/SA in a PLMN;

-
Or a "Core Network predefined Presence Reporting Area", predefined in MME/SGSN and composed of a short list of serving areas (TA/RA), or eNBs and/or cells/SA 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 reporting 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 the list of serving areas (TA/RA), or eNBs and/or cells/SA composing the Presence Reporting Area. For Core Network predefined Presence Reporting Areas, the reporting request shall contain the Presence Reporting Area identifier.

Upon reception of a change of UE presence in Presence Reporting Area reporting request, the MME shall report to the PGW via the SGW at change of UE presence in Presence Reporting Area with an indication on whether the UE has entered or left the Presence Reporting Area, if the UE has E-RAB(s) established for the PDN connection. In this version of the specification, only one Presence Reporting Area may be set for a given PDN connection at a time.

The PGW shall be notified only 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 actual change of UE presence in Presence Reporting Area report shall contain an indication on whether the UE is inside or outside the area and the Presence Reporting Area identifier.

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

Upon change of serving EPC node (MME, SGSN, SGW), the corresponding MS Info Change Reporting Action and if provided by the PGW the list of Presence Reporting Area elements are transferred as part of MME Context information. In addition, the last change of UE presence in Presence Reporting Area that was reported to the PGW by the source serving node shall be stored in the MME Context and forwarded to the target serving node as part of the mobility procedure. The target serving node indicates to the PGW whether the reporting of a change of UE presence in Presence Reporting Area is supported, the Presence Reporting Area identifier and whether the UE is inside or outside the Presence Reporting Area.
NOTE 3:  In order to support mobility, all EPC nodes (MME/SGSN/SGW) in a PLMN have to support Presence Reporting Area reporting where the operator deploys this feature. For mobility event where target MME/SGSN does not support this feature, Presence Reporting Area support indication is not sent to the PGW.
NOTE 4:
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.

