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* * * First Change (on 4.15.4.2) * * * *
4.15.4.2
Exposure of Mobility Events from AMF

The AMF invokes the Namf_EventExposure_Notify to provide mobility related events to NF consumers that have subscribed for the events by invoking Namf_EventExposure_Subscribe, in the following scenarios.

-
During Registration procedure, Inter NG-RAN node N2 based handover procedure, when there is a change of AMF, the new AMF receives all event subscriptions from old AMF or UDSF. The new AMF may allocate a new Subscription Correlation ID for each event subscription and notify the NF consumer of the new Subscription Correlation ID.

-
During Registration procedure, when there is a change of AMF, the new AMF notifies each SMF of the new AMF serving the UE by informing about the UE reachability status.
-
During Registration, Handover, UE Triggered Service Request procedure in CM-IDLE state, Location Reporting, N2 Notification and AN Release procedures, the AMF determines the UE presence in Area Of Interest (i.e. IN, OUT or UNKNOWN status ) as described in Annex X.1 and notifies the NF Consumers of the UE presence in an Area Of Interest if the NF consumers (e.g. SMF) had subscribed for this Area Of Interest, and if the UE presence in Area Of Interest is different from the one reported earlier.







-
During Registration procedure, for the PDU Sessions to be re-activated, if the UE is moving from an Allowed Area to a Non-Allowed Area, then the AMF informs all the NF consumers (e.g. SMF) that the UE is reachable only for regulatory prioritized service.
-
If the AMF had notified an SMF of the UE being reachable only for regulatory prioritized service earlier, then during Registration procedure, the AMF informs the NF consumers (e.g SMF) that the UE is reachable if the UE enters into Allowed Area,

-
During Registration procedure and Service Request procedure, if the AMF had notified an SMF earlier of the UE being unreachable and that SMF need not invoke Namf_Communication_N1N2MessageTransfer to the AMF due to DL data notifications, the AMF informs the SMF when the UE becomes reachable.

-
During Registration procedure and Service Request procedure, if the NF consumers had subscribed for UE reachability status, the AMF notifies the UE reachability status changes.

-
During Network Triggered Service Request procedure, if the UE does not respond to paging, when the AMF considers the UE as unreachable the AMF notifies the NF consumers that have subscribed for UE reachability event, that the UE is not reachable.

-
If the UDM had subscribed for UE reachability event notification either to be reported to the UDM or to an NF consumer directly, then the AMF notifies the UE reachability event to the UDM or to the NF consumer as specified in clause 4.2.5.2.
* * * Second Change (on 4.10 Location reporting procedures) * * * *
4.10
Location reporting procedures

This procedure is used by an AMF to request the NG-RAN to report where the UE is currently located when the target UE is in CM-CONNECTED state. The need for the NG-RAN to continue reporting ceases when the UE transitions to CM-IDLE or the AMF send cancel indication. This procedure may be used for services that require accurate cell identification (e.g. emergency services, lawful intercept, charging), or for subscription to the service by other NFs.
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Figure 4.10-1: Location Reporting Procedure

1.
The AMF sends a Location Reporting Control message to the NG-RAN. The Location Reporting Control message shall identify the UE for which reports are requested, the requested location information and Reporting Type. Requested location information could be TAI+ Cell Identity. Reporting Type indicates whether the message is intended to trigger a single standalone report about the current Cell Identity serving the UE or start the NG-RAN to report whenever the UE changes cell, or ask the NG-RAN to report whenever the UE moves out or into the Area Of Interest. If the Reporting Type indicates to start the NG-RAN to report when UE moves out of or into the Area Of Interest, the AMF also provides the requested Area Of Interest information (i.e. list of TAI) in the Location Reporting Control message. The AMF may include a Request Reference ID in the Location Report Control message to identify the request for the Area Of Interest.
2.
The NG-RAN sends a Location Report message informing the AMF about the location of the UE which shall include the requested location information. When UE is in CM-CONNECTED with RRC Inactive state, if NG-RAN has received Location Reporting Control message from AMF with the Reporting Type indicating single stand-alone report, the NG-RAN shall perform NG-RAN paging before reporting the location to AMF. When UE is in CM-CONNECTED with RRC Inactive state, if NG-RAN has received Location Reporting Control message from AMF with the Reporting Type indicating continuously reporting whenever the UE changes cell, the NG-RAN shall send a Location Report message to the AMF including the UE's last known location with time stamp. When UE is in CM-CONNECTED, if NG-RAN has received Location Reporting Control message from AMF with the Reporting Type of Area Of Interest based reporting, the RAN shall send a Location Report message to AMF including the UE presence in the Area Of Interest (i.e., IN, OUT, or UNKNOWN) and the UE's current location (when the UE is in RRC Connected state) or the UE's last known location with time stamp (when the UE is in RRC Inactive state).


If the Reporting Type indicates one of the requested Area Of Interest based reporting, the NG-RAN shall track the UE presence in Area Of Interest (i.e. IN, OUT or UNKNOWN status) as described in Annex X.2 and send the Location Report message to AMF if the NG-RAN perceives that the UE presence in the Area Of Interest is different from the last one reported. When the NG-RAN detects that the UE has moved out of or into multiple areas of interest, it send only one Location Report message to AMF. The location Report message includes the UE presence in the Area Of Interest (i.e., IN, OUT, or UNKNOWN) and the UE's current location (when the UE is in RRC-CONNECTED) or the UE's last known location with time stamp (when the UE is in RRC Inactive state).
3.
The AMF can send a Cancel Location Reporting message to inform the NG-RAN that it should terminate location reporting for a given UE. This message is needed when the reporting type was requested for continuously reporting or for the Area Of Interest. The AMF may include the Request Reference ID which indicates the requested Location Reporting Control for the Area Of Interest, so that the NG-RAN should terminate the request of location reporting for the UE.

NOTE:
Location reporting is transferred during Xn handover, although new control signalling is not transferred during an active handover.








In this release the location reporting procedure is applicable only to 3GPP access.
* * * Third Change (New Text) * * * *
Annex X (normative): UE Presence in Area of Interest
X.1
Determination of UE presence in Area of Interest by AMF
If RRC Inactive state applies to NG-RAN and the AMF has requested NG-RAN location reporting for the Area Of Interest and UE is in CM-CONNECTED state, the AMF determines the UE presence of Area of Interest as the reported value from the NG-RAN.
If RRC Inactive state applies to NG-RAN and the AMF has requested N2 Notification, the AMF determines the UE presence of Area Of Interest based on CM state with RRC inactive state and the relative location of the target UE considering Registration Area and the Area Of Interest as follows:
-
IN:
-
if the UE is inside the Area Of Interest service area and if the UE is in CM-CONNECTED with RRC Connected state; or
-
if the UE is inside a Registration Area which is contained within the Area Of Interest.
-
OUT:
-
if the UE is outside the Area Of Interest in CM-CONNECTED with RRC Connected state or
-
if UE is inside a Registration Area which does not contain any part of Area Of Interest
-
UNKNOWN
if any of above conditions for IN or OUT is not met
Otherwise, AMF determines the UE presence of Area Of Interest based on the CM state and the relative location of the target UE considering the Registration Area and the Area Of Interest as follows:

-
IN:
-
if the UE is inside the Area Of Interest service area and if the UE is in CM-CONNECTED state; or
-
if the UE is inside a Registration Area which is contained within the Area Of Interest.
-
OUT:
-
if the UE is outside the Area Of Interest in CM-CONNECTED or
-
if UE is inside a Registration Area which does not contain any part of Area Of Interest
-
UNKNOWN
if any of above conditions for IN or OUT is not met
X.2
Determination of UE presence in Area of Interest by NG-RAN 
If the AMF has requested for the Area of Interest, NG-RAN determines the UE presence of Area Of Interest based on the RRC state and the relative location of the target UE considering the RAN Notification Area and the Area Of Interest as follows:
-
IN: 
-
if the UE is inside the Area Of Interest and the UE is in RRC Connected state; or

-
if the UE is inside an RNA which is contained within the Area Of Interest.

-
OUT: 
-
if the UE is outside the Area Of Interest in RRC Connected state; or

-
if UE is inside an RNA which does not contain any part of Area Of Interest.

-
UNKNOWN if any of above conditions for IN or OUT is not met
* * * End of Changes * * * *
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