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1. Introduction
<Introduction part (optional)>

2. Reason for Change
AMF Event Exposure services are refined in 3GPP TS 23.502 v15.0.0, should be aligned in TS 29.518.
There are three sources in TS 23.502 which defining the AMF Event Exposure Services:

1) in subclause 5.2.2.3.1, defines the preferred events to be considered,
Following UE access and mobility information event are considered:

-
Location changes (TAI, Cell ID, N3IWF node, UE local IP address and optionally UDP source port number, area of interest);
-
UE moving in or out of a subscribed "area of interest" as described in clause 5.6.11 in TS 23.501 [2];

-
Time zone changes (UE Time zone);

-
Access Type changes (3GPP access or non-3GPP access);
-
Registration state changes (Registered or Deregistered);
-
Connectivity state changes (IDLE or CONNECTED);

-
UE loss of communication;
-
UE reachability status along with optional list of sessions to be activated;

 -
UE indication of switching off SMS over NAS service; and
-
Event triggers for 3GPP access type defined in Table 6.1.3.5-2 of TS 23.503 [20]. See below
Table 6.1.3.5-2: Event triggers for 3GPP access type.

	Event trigger
	Description
	Condition for reporting

	Location change (tracking area)
	The tracking area of the UE has changed.
	PCF

	Change of UE presence in PRA
	The UE is entering/leaving a Presence Reporting Area 
	PCF

	Service Area Restriction change
	The subscribed service area restriction information has changed.
	PCF

	RFSP index change
	The subscribed RFSP index has changed
	PCF


2) In subclause 4.15.4.2, defines some guideline of AMF to report the events:
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, 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 procedure, Service Request procedure and Handover procedures, if the AMF detects that the UE has moved into or out of the area of interest subscribed by the NF consumers (e.g. SMF), the AMF notifies the NF consumers about the UE moving into or out of the area of interest, along with the new location information of the UE.
-
During Registration, Handover, UE Triggered Service Request procedure in CM-IDLE state, Location Reporting, and on completion of AN Release procedures, the AMF determines the UE presence in LADN (i.e. IN, OUT or UNKNOWN status) as given below and notifies the NF Consumers of the UE presence in LADN if the NF consumers (e.g. SMF) had subscribed for "LADN DNN", and if the UE presence in LADN is different from the one reported earlier; the AMF determines the UE presence in LADN as follows:
-
IN:
-
if the UE is inside the LADN 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 LADN service area, and if the UE is in CM-IDLE state.
-
OUT:
-
if the UE is outside the LADN service area but within a Registration Area where the LADN is available, and if the UE is in CM-CONNECTED state; or
-
if UE is inside a Registration Area where the LADN is not available.
-
UNKNOWN if the UE is inside a Registration Area where the LADN is available and the LADN service area does not contain the whole Registration Area, and if the UE is in CM-IDLE state.

-
During Registration procedure, if the UE is moving from an allowed area to a Non-Allowed Area, then the AMF informs all the NF consumers 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, Service Request procedure and Handover procedures, the AMF informs the NF consumers (e.g SMF) that the UE is reachable if the UE enters into Allowed Area,

-
If the UE was in MICO mode and 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.
3) in subsclause 4.15.3.1, defines the monitoring events including the AMF detected ones:
The Monitoring Events feature is intended for monitoring of specific events in 3GPP system and making such monitoring events information reported via the NEF. It is comprised of means that allow NFs in 5GS for configuring the specific events, the event detection, and the event reporting to the requested party.

To support monitoring features in roaming scenarios, a roaming agreement needs to be made between the HPLMN and the VPLMN. The set of capabilities required for monitoring shall be accessible via NEF to NFs in 5GS. Monitoring Events via the UDM and the AMF enables NEF to configure a given Monitor Event at UDM or AMF, and reporting of the event via UDM and/or AMF. Depending on the specific monitoring event or information, it is either the AMF or the UDM that is aware of the monitoring event or information and makes it reported via the NEF.

The following table illustrates the monitoring events:

Table 4.15.3.1-1: List of event for monitoring capability
	Event
	Description
	Which NF detects the event

	Loss of Connectivity
	Network detects that the UE is no longer reachable for either signalling or user plane communication.
	AMF

	UE reachability
	It indicates when the UE becomes reachable for sending either SMS or downlink data to the UE, which is detected when the UE transitions to CONNECTED mode or when the UE will become reachable for paging, e.g., Periodic Registration Update timer.
	AMF

UDM: reachability for SMS

	Location Reporting
	It indicates either the Current Location or the Last Known Location of a UE. One-time and Continuous Location Reporting are supported for the Current Location. For Continuous Location Reporting the serving node(s) sends a notification every time it becomes aware of a location change, with the granularity depending on the accepted accuracy of location. (see NOTE 1) For One-time Reporting is supported only for the Last Known Location.
	AMF

	Change of SUPI-PEI association
	It indicates a change of the ME's PEI (IMEI(SV)) that uses a specific subscription (SUPI)
	UDM

	Roaming status
	It indicates UE's current roaming status (the serving PLMN and/or whether the UE is in its HPLMN) and notification when that status changes. (see NOTE 2)
	UDM

	Communication failure
	It is identified by RAN/NAS release code
	AMF

	Availability after DNN failure
	It indicates when there has been some data delivery failure followed by the UE becoming reachable.
	AMF

	Number of UEs present in a geographical area
	It indicates the number of UEs that are in the geographic area described by the AF. The AF may ask for the UEs that the system knows by its normal operation to be within the area (Last Known Location) or the AF may request the system to also actively look for the UEs within the area (Current Location).
	AMF

	NOTE 1:
Location granularity for event request, or event report, or both could be at cell level (Cell ID), TA level or other formats e.g. shapes (e.g. polygons, circles, etc.) or civic addresses (e.g. streets, districts, etc.) which can be mapped by NEF.

NOTE 2:
Roaming status means whether the UE is in HPLMN or VPLMN.




ISSUE-1: There is no clear definition of "loss of communication" in Stage 2, the most similar event is "Loss of connectivity" monitoring event, which refers to a UE is not reachable for both signalling and user plane. In TS 23.682, "Loss of connectivity" is defined as unreachable timer expires, which is also fits the consideration.

Conclusion 1: Suggest map this event to "unreachable" state of Reachability event.

ISSUE-2: This event "UE indication of switching off SMS over NAS service" was introduced by S2-175120 to use Namf_EventExposure_Notify to inform SMSF that UE is not available for SMS over NAS any longer. This is revised by S2-179032 to use Nsmsf_SMService_Deactivate service operation in latest SA2#124, which is triggered by CT4 LS. But the revised pCR doesn't remove the event accordingly.

Even if SMS_Over_NAS capability are to be exposed via NEF later, it is recommended to detect it on UDM, considering that the Reachability of SMS event is already detects on UDM.
Conclusion 2: Suggest not expose this event on AMF.

ISSUE-3: Continuous reporting of current location for many UEs may bring significant load on AMF, this is not required on EPS network.

Conclusion 3: Mandatory support of continuous Location Reporting on AMF is not required on Rel-15.

ISSUE-4: for "Number of UEs present in a geographical area" monitoring event, the advance requirement that "the AF may request the system to also actively look for the UEs within the area (Current Location)". There are different options to implement it.


Option#1- Implemented in AMF to continuously monitoring UEs in the area and report current location.

Option#2- Implemented in NEF, NEF to issue multiple Location-Report subscription per UE in the area to AMF to continuously monitor and report current locations.


Option#1- Implemented in NEF, NEF periodically subscribe to one-time location report to AMF for UEs the area.


As stated in ISSUE-3, AMF load could be a big risk for Option#1 and Option#2, they introduce much higher load on AMF than ISSUE-3. Not recommended. For Option#3, this creates very high overheads between NEF and AMF to achieve such a use case.

For the use case itself, we consider it not extremely high business value, compare to cost on system, both traffic and implementation.
Conclusion 4: It is recommended not support continuously location reporting for UEs in the area.

ISSUE-5: Availability after DNN failure is related to high latency communication procedure, where high latency communication itself is not in scope of Rel-15. It is hard to predict and clarify the concrete usage for this event.
Conclusion 5: It is recommended not model this in Rel-15.

Recommendation: The following events are to be supported by Namf_EventExposure Service in Rel-15:
· Event: Location-Report
A NF subscribes to this event to receive the Last Known Location of a UE or a group of UEs, and Updated Location of the UE or any UE in the group when AMF becomes aware of a location change of the UE.
UE Type: One UE, Group of UEs
Report Type: One-Time Report, (Optional) Continuous Report
Input: UE-ID(s), Optionally Filters: TAI, Cell-ID, N3IWF, UE-IP, UDP-PORT
Notification; UE-ID, filtered updated location (TAI, Cell-ID for 3GPP access, most recent N3IWF node, UE local IP address and UDP source port number for non-3GPP access).

NOTE: for One-time report, only Last Known Location is supported.

· Event: Presence-In-AOI-Report
A NF subscribe to this event to receive the current present state of a UE in a specific Area of Interest (AOI), and notification when a specified UE enters or leaves the specified area. The area could be identified by a TA list, an area ID or specific interested area name like "LADN".
UE Type: One UE, Group of UEs
Report Type: One-Time Report, Continuously Report
Input:
UE ID(s), Area identifier (a TA list, an area Id or "LADN").
Notification: UE-ID, Area identifier, Presence Status (IN/OUT/UNKNOWN/OFF)

NOTE: "OFF" state is reported by the AMF serving the UE, when it decided to temporarily stop monitoring and reporting due to e.g. high load. The report can continue when its load goes down or the UE move to a new AMF.
· Event: Time-Zone-Report
A NF subscribes to this event to receive the current time zone of a UE or a group of UEs, and updated time zone of the UE or any UE in the group when AMF becomes aware of a time zone change of the UE.
UE Type: One UE, Group of UEs
Report Type: One-Time Report, Continuous Report

Input: UE ID(s)
Notification; UE-ID, most recent time-zone

· Event: Access-Type-Report
A NF subscribes to this event to receive the current access type(s) of a UE or a group of UEs, and updated access type(s) of the UE or any UE in the group when AMF becomes aware of the access type change of the UE.
UE Type: One UE, Group of UEs
Report Type: One-Time Report, Continuous Report

Input: UE ID(s)
Notification; UE ID, most recent access-types (3GPP, Non-3GPP)
· Event: Register-Stat-Report

A NF subscribes to this event to receive the current registration state of a UE or a group of UEs, and report for updated registration state of a UE or any UE in the group when AMF aware of a registration state change of the UE.
UE Type: One UE, Group of UEs
Report Type: One-Time Report, Continuous Report

Input: UE ID(s)
Notification; UE ID, most recent registration state (REGISTERED/DEREGISTERED) with access type
· Event: Connectivity-Stat-Report

A NF subscribes to this event to receive the current connectivity state of a UE or a group of UEs, and report for updated connectivity state of a UE or any UE in the group when AMF aware of a connectivity state change of the UE.

UE Type: One UE, Group of UEs

Report Type: One-Time Report, Continuous Report

Input: UE ID(s)

Notification; UE ID, most recent connectivity state (IDLE/CONNECTED) with access type
· Event: Reachability-Report

A NF subscribes to this event to receive the current reachability of a UE or a group of UEs, and report for updated reachability of a UE or any UE in the group when AMF aware of a reachability change of the UE.

UE Type: One UE, Group of UEs

Report Type: One-Time Report, Continuous Report

Input: UE ID(s)

Notification; UE ID, AMF Id, most recent reachability state (REACHABLE/UNRACHABLE/REGULATORY-ONLY); Optionally, list of sessions to be activated.
· Event: Subscribed-Data-Report

A NF subscribes to this event to receive the current Subscribed Data for the UE(s) received from UDM, and notification when AMF received updated subscribed data for the UE(s) from UDM.
UE Type: One UE, Group of UEs

Report Type: One-Time Report, Continuous Report

Input: UE ID(s), filters (SARI/RFSPI)

Notification; UE ID, most recent subscribed data according to the filter, Service Area Restriction Information/RFSP-Index.
· Event: Communication-Failure-Report

A NF subscribes to this event to receive the Communication failure report of a UE or group of UEs or any UE.
UE Type: One UE, Group of UEs, any UE
Report Type: One-Time Report, Continuous Report

Input: UE ID(s), "ANY_UE"
Notification; UE ID, RAN/NAS release code.

· Event: UEs-In-Area-Report

A NF subscribes to this event to receive the number of UEs in a specific area. A NF may also ask for the last known location for the UEs in the area.
UE Type: any UE
Report Type: One-Time Report

Input: Area identified in a TA List, Filters: Last Known Location
Notification; Number of UEs in the area. Optionally UE IDs with Last Known Location.
3. Conclusions

<Conclusion part (optional)>

4. Proposal

It is proposed to agree the following changes to 3GPP TS 29.518-v0.3.0.
* * * First Change * * * *

5.3 
Namf_EventExposure Service

This subclause will provide a general description of the related service, include a description of the functional elements involved in the invocation of the service, i.e. AMF and NF Service Consumer(s), and list the service operations it supports.

5.3.1
Service Description

The AMF may offer this service as a Service Producer to enable an NF to subscribe and get notified about an event. The known Service Consumers are NEF, SMF, PCF, UDM. See also subclause 4.1.5.3.2, 4.15.4.2 and 5.2.2.3.1 of 3GPP TS 23.502.
The following events are provided by Namf_EventExposure Service:

· Event: Location-Report
A NF subscribes to this event to receive the Last Known Location of a UE or a group of UEs, and Updated Location of the UE or any UE in the group when AMF becomes aware of a location change of the UE.

UE Type: One UE, Group of UEs

Report Type: One-Time Report, (Optional) Continuous Report

Input: UE-ID(s), Optionally Filters: TAI, Cell-ID, N3IWF, UE-IP, UDP-PORT

Notification; UE-ID, filtered updated location (TAI, Cell-ID for 3GPP access, most recent N3IWF node, UE local IP address and UDP source port number for non-3GPP access).

NOTE: for One-time report, only Last Known Location is supported.

· Event: Presence-In-AOI-Report
A NF subscribe to this event to receive the current present state of a UE in a specific Area of Interest (AOI), and notification when a specified UE enters or leaves the specified area. The area could be identified by a TA list, an area ID or specific interested area name like "LADN".

UE Type: One UE, Group of UEs

Report Type: One-Time Report, Continuously Report

Input:
UE ID(s), Area identifier (a TA list, an area Id or "LADN").

Notification: UE-ID, Area identifier, Presence Status (IN/OUT/UNKNOWN/OFF)

NOTE: "OFF" state is reported by the AMF serving the UE, when it decided to temporarily stop monitoring and reporting due to e.g. high load. The report can continue when its load goes down or the UE move to a new AMF.
· Event: Time-Zone-Report
A NF subscribes to this event to receive the current time zone of a UE or a group of UEs, and updated time zone of the UE or any UE in the group when AMF becomes aware of a time zone change of the UE.

UE Type: One UE, Group of UEs

Report Type: One-Time Report, Continuous Report

Input: UE ID(s)

Notification; UE-ID, most recent time-zone

· Event: Access-Type-Report

A NF subscribes to this event to receive the current access type(s) of a UE or a group of UEs, and updated access type(s) of the UE or any UE in the group when AMF becomes aware of the access type change of the UE.

UE Type: One UE, Group of UEs

Report Type: One-Time Report, Continuous Report

Input: UE ID(s)

Notification; UE ID, most recent access-types (3GPP, Non-3GPP)

· Event: Register-Stat-Report

A NF subscribes to this event to receive the current registration state of a UE or a group of UEs, and report for updated registration state of a UE or any UE in the group when AMF aware of a registration state change of the UE.

UE Type: One UE, Group of UEs

Report Type: One-Time Report, Continuous Report

Input: UE ID(s)

Notification; UE ID, most recent registration state (REGISTERED/DEREGISTERED) with access type

· Event: Connectivity-Stat-Report

A NF subscribes to this event to receive the current connectivity state of a UE or a group of UEs, and report for updated connectivity state of a UE or any UE in the group when AMF aware of a connectivity state change of the UE.

UE Type: One UE, Group of UEs

Report Type: One-Time Report, Continuous Report

Input: UE ID(s)

Notification; UE ID, most recent connectivity state (IDLE/CONNECTED) with access type

· Event: Reachability-Report

A NF subscribes to this event to receive the current reachability of a UE or a group of UEs, and report for updated reachability of a UE or any UE in the group when AMF aware of a reachability change of the UE.

UE Type: One UE, Group of UEs

Report Type: One-Time Report, Continuous Report

Input: UE ID(s)

Notification; UE ID, AMF Id, most recent reachability state (REACHABLE/UNRACHABLE/REGULATORY-ONLY); Optionally, list of sessions to be activated.

· Event: Subscribed-Data-Report

A NF subscribes to this event to receive the current Subscribed Data for the UE(s) received from UDM, and notification when AMF received updated subscribed data for the UE(s) from UDM.

UE Type: One UE, Group of UEs

Report Type: One-Time Report, Continuous Report

Input: UE ID(s), filters (SARI/RFSPI)

Notification; UE ID, most recent subscribed data according to the filter, Service Area Restriction Information/RFSP-Index.

· Event: Communication-Failure-Report

A NF subscribes to this event to receive the Communication failure report of a UE or group of UEs or any UE.

UE Type: One UE, Group of UEs, any UE

Report Type: One-Time Report, Continuous Report

Input: UE ID(s), "ANY_UE"

Notification; UE ID, RAN/NAS release code.

· Event: UEs-In-Area-Report

A NF subscribes to this event to receive the number of UEs in a specific area. A NF may also ask for the last known location for the UEs in the area.

UE Type: any UE

Report Type: One-Time Report

Input: Area identified in a TA List, Filters: Last Known Location

Notification; Number of UEs in the area. Optionally UE IDs with Last Known Location.












	
	
	

	
	
	

	
	
	


	
	
	

	
	
	

	
	
	

	
	
	

	





* * * Next Change * * * *

<Proposed change in revision marks>
* * * Next Change * * * *

<Proposed change in revision marks>

* * * End of Changes * * * *

