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	Reason for change:
	In the current TS23.501, some description for “UE mobility event notification” is describes in 5.6.11, however there is no description for the whole UE mobility event notification feature and NG-RAN reporting feature is described.
There is a need to split from clause 5.6.11 aspects that belong to the AMF’s UE mobiilty event notification service from aspects that belong to the SMF usage of the service.
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	First change. New clause (5.3.4.X) for UE mobility event notification (by AMF) under 5.3.4 UE mobility
5.3.4.X UE mobility event notification (by AMF)
New description for UE mobility event notification.

Clarify that the new AMF may decide not to notify current status when the new AMF knows the event is reported by the old AMF (marked with green highlited text)
Second change. New clause (5.4.Y) for NG-RAN location reporting under 5.4 3GPP Specific

5.4.Y NG-RAN location reporting
Abstract description for NG-RAN location reporting based on request type
1) one-time precise reporting 

2) continue reporting whenever UE changes cells 

3) reporting for UE presence in Area or Interest
Third change. Change “5.6.1 UE Location reporting notification” ( “5.6.11 UE mobility event notification usage by SMF”

· Removed redundant description for UE mobility event notification from 5.6.11
Fourth change. Change on 5.6.5 Support of local area data network

· Removed redundant description for AMF behaviors and SMF subscription
· Removed the description for RRC inactive state support to the 5.3.X
Fifth change. An addition on list of AMF fuction in 6.2.1

· Add a functionality of “UE mobility event notification” to AMF (6.2.1)
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	Other comments:
	Text proposed by S2-181510 “Clarification on mobility event subscriptinon” is merged to First Change.


* * * First Change (NEW clause for 5.3.4 UE Mobility) * * * *
5.3.4.X
UE mobility event notification
5G System supports the functionality of tracking and reporting UE mobility events.

The AMF provides the UE mobility related event reporting to NF that has been authorized to subscribe to the UE mobility event reporting service. Any NF service consumer such as SMF, PCF or NEF that wants to be reported on the UE location is able to subscribe to the UE mobility event notification service to the AMF with the following parameters:

· Event reporting type that specifies what to be reported on UE mobility (e.g UE location, UE mobility on Area of Interest)
· Area Of Interest that specifies a geographical area within 3GPP system. The Area Of Interest is represented by a list of Tracking Areas, list of cells or list of (R)AN node identifiers. In case of LADN, the event consumer (e.g. SMF) provides the LADN DNN to refer the LADN service area as the Area Of Interest. In case of PRA, the event consumer (e.g. SMF or PCF) may provide an identifier for Area Of Interest to refer predefined area as the Area Of Interest.
· Event Reporting Information: event reporting mode, number of reports or maximum duration of reporting
· Notification address (i.e. Endpoint Address of NF service consumer to be notified to)

· The target of event reporting that indicates a specific UE, a group of UE(s) or any UE (i.e. all UEs). Further details on the information provided by the NF service consumer are provided in clause 4.15 of TS 23.502 [3].
If an NF service consumer subscribes to the UE mobility event notification service provided by AMF for reporting of UE presence in Area Of Interest, the AMF tracks UE’s location considering UE’s CM state and using NG-RAN location reporting (if RRC Inactive state applies to NG-RAN) in order to determine the UE presence in the Area Of Interest, as described in clause 4.15.4.2 of TS 23.502 [3]. Upon detecting the change of the UE presence in the Area Of Interest, the AMF notifies the UE presence in the Area Of Interest and the new UE location to the subscribed NF consumer.

When the AMF is changed, the subscription of mobility event is transferred from the old AMF. The new AMF may decide not to notify the SMF with the current status related to the subscription of mobility event if the new AMF determines that, based on MM Context of the UE, the event is reported by the old AMF.
In the network deployment where a UE may leave or enter the Area Of Interest without any notification to the 5GC in CM-CONNECTED state (i.e. in case that RRC Inactive state applies to the NG-RAN), the AMF may initiate the NG-RAN location reporting as described in clause 5.4.Y to track the UE presence in the Area Of Interest.

* * * Second Change (NEW clause for 3GPP-specific 5.4) * * * *
5.4.Y
NG-RAN location reporting

NG-RAN supports the NG-RAN location reporting for the services that require accurate cell identification (e.g. emergency services, lawful intercept, charging) or for the UE mobility event notification service subscribed to the AMF by other NFs. The NG-RAN location reporting may be used by the AMF when the target UE is in CM-CONNECTED state.

The AMF may request the NG-RAN location reporting with event reporting type (e.g. UE location or UE presence in Area of Interest), reporting mode and its related parameters (e.g. number of reporting).
If the AMF requests UE location, the NG-RAN reports the current UE location (or last known UE location with time stamp if the UE is in RRC Inactive state) based on the requested reporting parameter (e.g. one-time reporting or continuous reporting)
If the AMF requests UE presence in the Area Of Interest, the NG-RAN reports the UE location and the indication (i.e. IN, OUT or UNKNOWN) when the NG-RAN determines the change of UE presence in Area Of Interest.
The AMF may re-request the NG-RAN location reporting to the target NG-RAN node after successful handover if required. In other word, source NG-RAN node doesn’t have to transfer the requested NG-RAN location reporting information to target NG-RAN node.
The detailed procedure for NG-RAN location reporting is described in clause 4.10 of TS 23.502 [3].

* * * Third Change (UE mobility event notification usage by SMF)* * * *
5.6.11
UE presence in Area of Interest reporting usage by SMF
When a PDU Session is established or modified, or when the user plane path has been changed (e.g. UPF re-allocation/addition/removal), SMF may determine an Area of Interest, e.g. based on UPF Service Area, etc.

SMF subscribes to "UE mobility event notification" service provided by AMF for reporting of UE presence in Area of Interest as described in clause 5.3.4.X. Upon reception of a notification from AMF, the SMF determines how to deal with the PDU Session, e.g. reallocate UPF.

In the case of LADN, the SMF provides the LADN DNN to the AMF to subscribe to “UE mobility event notification” for reporting UE presence in LADN service area. Upon reception of a notification from the AMF, the SMF determines how to deal with the PDU Session as described in clause 5.6.5. The AMF may send the UE location to the SMF along with the notification, e.g. for UPF selection.
The subscription may be maintained during the life of PDU Session, regardless of the UP activation state of PDU Session (i.e. whether UP connection of the PDU Session is activated or not). 
SMF may determine a new area of interest, and send a new subscription to the AMF with the new area of interest.

SMF unsubscribes to "UE mobility event notification" service when PDU Session is released.
* * * Fourth Change (Changes for LADN) * * * *
5.6.5
Support for local area data network

The access to a DN via a PDU Session for a LADN is only available in a specific LADN service area. A LADN service area is a set of Tracking Areas.
The LADN Information (i.e. LADN service area information and LADN DNN) is configured in the AMF on a per DN basis, i.e. for different UEs accessing the same LADN, the configured LADN service area is the same regardless of other factors (e.g. UE's Registration Area). 

The LADN information is provided by AMF to the UE during the registration procedure or UE Configuration Update procedure. For each LADN DNN, the corresponding LADN service area information includes a set of Tracking Areas that belong to the current Registration Area of the UE (i.e. the intersection of the LADN service area and the current Registration Area). The AMF does not create Registration Area based on the availability of LADNs.
NOTE 1:
It is thus possible that the LADN service area information sent by the AMF to the UE contains only a sub-set of the full LADN service area as the LADN service area can contain TA(s) outside of the registration area of the UE
When the UE performs a successful (Re)registration procedure, the AMF shall provide to the UE, based on local configuration information (e.g. via OAM) about LADN Information, UE location, UE subscription information received from the UDM about DNNs that is subscribed as LADN, the LADN Information for the LADNs available to the UE in that RA in the Registration Accept message. During the subsequent Registration Update procedure, if the network does not provides LADN information, the UE deletes the LADN information.
When the LADN Information for the UE in the 5GC is changed, the AMF shall update LADN Information to the UE through UE Configuration Update/Registration procedure as described in clause 4.2.4/4.2.2.2.2 in TS 23.502 [3].
Editor's note:
How UE knows whether a DNN is a LADN DNN is FFS.
Based on the LADN Information in the UE, the UE takes actions as follows:
a)
When the UE is out of a LADN service area, the UE:

-
shall not request to activate UP connection of a PDU Session for this LADN DNN;

-
shall not establish/modify a PDU Session for this LADN DNN;

-
needs not release any existing PDU Session for this LADN DNN unless UE receives explicit PDU Session release request from network.

b)
When the UE is in a LADN service area, the UE:

-
may request a PDU Session establishment/modification for this LADN DNN;

-
may request to activate UP connection of the existing PDU Session for this LADN DNN.

The SMF subscribes to "UE mobility event notification" for reporting UE presence in Area of Interest by providing LADN DNN to the AMF as described in clause 5.6.11 and 5.3.4.X. 
Based on the notification whether the UE is in or out of the LADN service area notified by AMF (i.e. IN, OUT, UNKNOWN), the SMF takes actions as follows based on operator's policy:
a)
When SMF is informed that the UE moves out of the LADN service area, the SMF shall:

-
release the PDU Session immediately; or

-
deactivate the user plane connection for the PDU Session with maintaining the PDU Session and ensure the Downlink Data Notification is disabled The SMF may release the PDU Session later.

b)
When SMF is informed that the UE moves in the LADN service area, the SMF shall:

-
ensure that Downlink Data Notification is enabled.

-
trigger the Network triggered Service Request procedure for a LADN PDU Session to active the UP connection when the SMF receives downlink data or Data Notification from UPF.

c)
When the SMF is informed that the UE location is unknown, the SMF may:

-
ensure that Downlink Data Notification is enabled.

-
trigger the Network triggered Service Request procedure for a LADN PDU Session to active the UP connection when the SMF receives downlink data or Data Notification from UPF.

In this release, LADNs apply only to 3GPP accesses.
* * * Fifth Change of 6.2.1* * * *
6.2.1
AMF

The Access and Mobility Management function (AMF) includes the following functionality. Some or all of the AMF functionalities may be supported in a single instance of an AMF:

-
Termination of RAN CP interface (N2).

-
Termination of NAS (N1), NAS ciphering and integrity protection.

-
Registration management.

-
Connection management.

-
Reachability management.

-
Mobility Management.

-
Lawful intercept (for AMF events and interface to LI System).

-
Provide transport for SM messages between UE and SMF.

-
Transparent proxy for routing SM messages.

-
Access Authentication.

-
Access Authorization.

-
Provide transport for SMS messages between UE and SMSF.
-
Security Anchor Functionality (SEAF). It interacts with the AUSF and the UE, receives the intermediate key that was established as a result of the UE authentication process. In case of USIM based authentication, the AMF retrieves the security material from the AUSF.

-
Security Context Management (SCM). The SCM receives a key from the SEAF that it uses to derive access-network specific keys.
-
Location Services management for regulatory services.
-
Provide transport for Location Services messages between UE and LMF as well as between RAN and LMF.
-
EPS Bearer ID allocation for interworking with EPS.
-
UE mobility event notification.
NOTE 1:
Regardless of the number of Network functions, there is only one NAS interface instance per access network between the UE and the CN, terminated at one of the Network functions that implements at least NAS security and Mobility Management.

In addition to the functionalities of the AMF described above, the AMF may include the following functionality to support non-3GPP access networks:

-
Support of N2 interface with N3IWF. Over this interface, some information (e.g. 3GPP cell Identification) and procedures (e.g. Hand-Over related) defined over 3GPP access may not apply, and non-3GPP access specific information may be applied that do not apply to 3GPP accesses.

-
Support of NAS signalling with a UE over N3IWF. Some procedures supported by NAS signalling over 3GPP access may be not applicable to untrusted non-3GPP (e.g. Paging) access.
-
Support of authentication of UEs connected over N3IWF.
-
Management of mobility, authentication, and separate security context state(s) of a UE connected via non-3GPP access or connected via 3GPP and non-3GPP accesses simultaneously.

-
Support as described in clause 5.3.2.3 a co-ordinated RM management context valid over 3GPP and Non 3GPP accesses.

-
Support as described in clause 5.3.3.4 dedicated CM management contexts for the UE for connectivity over non-3GPP access.
NOTE 2:
Not all of the functionalities are required to be supported in an instance of a Network Slice.
In addition to the functionalities of the AMF described above, the AMF may include policy related functionalities as described in clause 6.2.8 in TS 23.503 [45].
* * * End of Changes * * * *
