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	Reason for change:
	The whole intention of this feature is to reduce extra network signalling due to the ULI reporting, when UE is in idle mode. Reporting when UE is in idle more is considered not useful as input for PCRF/OCS decisions since there is no payload. The following issues have been found:
· TR 23.843 subclause 7.1  concluded that minor modifications to GTP-c signalling, i.e. “ ULI request may indicate ULI reporting associated with this request is to be sent only when the UE is I “CONNECTED” state…”. And that no mobility management procedure was impacted. However, a more detailed analysis performed at CT4, shows that with the impacts are larger than expected: 

· Mobility management procedures are impacted,  i.e. handshake (capability  exchange) between the MME and the PGW, to decide whether the PGW should request MME to report ULI only when E-RAB(s) are established for the UE is needed.
· At mobility, the target MME may not support the feature and report ULI as before, so the PCRF gets ULI change and may believe UE with E-RAB(s) established, which may lead PCRF to take wrong decision and change policies unnecessarily, which further leads unnecessary signalling over GTP interface. 
· Backward compatility was not investigated at the time the solution was discussed,  when the PCRF isn’t upgraded to support this new flag to require reporting ULI only when E-RAB(s) are established for the UE, so even when all MME in the network support the feature, the feature can’t be used, reducing signaling requires that the PCRF complies with Rel-12 23.203, a Rel-11 compliant PCRF can’t be reduced.
· No operator policies have been identified or discussed that requires that the PCRF decides per UE that only request to report ULI when E-RAB(s) are established for the UE. 

· The decision to report when the UE is in CONNECTED mode only is not dependant on a specific operator policy in the PCRF or in the OCS, but rather the assumption was in the study phase for CNO ULI that reporting ULI when UE is in IDLE mode is not needed as there is no payload, so policies cannot be enforced.



	
	

	Summary of change:
	 Proposal is that the MME is configured to report ULI only when the UE has user plane established. The MME reports ULI when there is a bearer established to the PCRF/OCS, at this time PCC Rules can be enforced.

	
	

	Consequences if not approved:
	The ULI reporting will occur even when the UE is in IDLE state,  resulting in useless signalling in the network.
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* * * First Change * * * *

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..
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 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.

The MME may be configured for ECGI/TAI changes to report changes only when one or more E-RAB(s) are established. Otherwise the MME shall report changes as soon as detected.
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. 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.

* * * Second Change * * * *

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 shall be sent  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. 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.

* * * End of Changes * * * *
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