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	Reason for change:
	TR 23.700-25 has concluded for KI#1 two alternatives to report the timing synchronization status degradation or improvement to the TSCTSF; either via OAM or via control plane signalling from AMF. In the latter case the AMF receives the RAN timing synchronization status from the RAN nodes via NGAP non-UE associated signalling.

OAM case:

When OAM mechanism is used, the TSCTSF receives the impacted RAN node identifier(s) and the corresponding timing synchronization status information from the OAM. If the UE that is not CM-connected notices a RAN timing synchronization status change (as broadcasted by the RAN node), the UE performs a registration update to the network. The TSCTSF can use the AMF event exposure service and the UE presence in Area of Interest event to retrieve the identities of the UEs under the impacted RAN nodes from the AMF.

In the current procedure to determine the UE presence in Area of Interest as described in Annex D in TS 23.502, the AMF can report the UE presence as "IN" or "OUT" only when the UE is in CM-connected state, otherwise the UE presence is reported as "UNKNOWN". This means that when the UE returns to CM-Idle, the AMF will report the UE presence as "UNKNOWN". However, if the UE has indicated a support for registration update due to RAN timing synchronization status change, the UE is known to register again if it reselects to a cell with different status, or when the status changes in the current cell; this means that the AMF knows the UE presence remains either as "IN" or "OUT" until the next registration, even after the UE has returned to CM-idle. This implies that the current procedure in Annex D in TS 23.502 needs to be enhanced to consider whether the UE supports registration updates due to RAN timing synchronization status change. 


NGAP case:
The procedure for AMF to notify the TSCTSF for RAN timing synchronization status needs to be defined. It is proposed to re-use and enhance the procedure for UE presence in Area of Interest for this purpose, so that the same service can be used by the TSCTSF in both OAM and NGAP-cases. The difference compared to OAM-case above is that here the AMF is aware of the timing synchronization status in the RAN nodes (the procedure for AMF to obtain the status from RAN is not described in this CR). Therefore, the AMF can compose the AoI (i.e. a list of RAN node IDs) based on the RAN timing synchronization status that the AMF as received from the RAN nodes.  

General: 
The Parameter Types "RAN Node ID" and "Cell ID" are missing from Table 5.2.2.3.1-1. 


	
	

	Summary of change:
	Enhance the procedure for UE presence in Area of Interest to support the KI#1 in TR 23.700-25. 

In clause 5.4.4a, add a new indication into the UE 5GMM Core Network Capability for Support for registration update due to RAN timing synchronization status change.

In clause 5.3.4.4, add a new indicator "RAN timing synchronization status change event" into the Area Of Interest. The indicator can be used together with a list of RAN nodes defining the corresponding AoI, or as a standalone AoI. In both cases, if the UE has indicated a support for registration updates due to RAN timing synchronization status change, the AMF returns the UE presence as "IN" or "OUT" based on the RAN node ID in the most recent N2 connection.

In a case the "RAN timing synchronization status change event" indicator is present without a list of RAN nodes in AoI, the AMF determines the AoI(s) by composing a separate AoI for each list of RAN nodes having the same RAN timing synchronization status. In addition, the AMF includes the RAN timing synchronization status into the UE presence in AoI reports.
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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, NEF, TSCTSF or NWDAF 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).
-	Event filters indicating the:
-	Area Of Interest that specifies a location 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 the 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 the 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. 
-	The Area Of Interest may include a "RAN timing synchronization status change event" indicator, indicating that the list of RAN nodes for the Address Of Interest have the same RAN timing synchronization status. 
-	S-NSSAI and optionally the NSI ID(s).
-	Event Reporting Information: event reporting mode, number of reports, maximum duration of reporting, event reporting condition (e.g. when the target UE moved into a specified Area Of Interest, immediate reporting flag).
-	Notification Endpoint of NF service consumer to be notified.
-	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 procedures (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 service consumer. 
If the Area Of Interest in the subscription to the UE mobility event notification includes "RAN timing synchronization status change event" indicator as described in Table 5.2.2.3.1-1 in TS 23.502 [3], and the registration request from the UE includes a UE 5GMM Core Network Capability with an indication for "support for registration update due to RAN timing synchronization status change " as described in clause 5.4.4.a, the AMF reports the UE presence in Area of Interest based on the most recent N2 connection as described in Annex D in TS 23.502 [3].
If the Area Of Interest in the subscription to the UE mobility event notification includes "RAN timing synchronization status change event" indicator, the list of RAN nodes in the Area Of Interest may be omitted. In this case the AMF constructs a list of RAN node IDs that have the same timing synchronization status and uses the list as an Area Of Interest. The AMF determines the RAN timing synchronization status for the RAN nodes as described in clause x.x.x . The AMF will assign a different Area Of Interest for each list of RAN nodes having the same timing synchronization status. When reporting the UE presence in Area of Interest, the AMF includes the RAN timing synchronization status of the corresponding RAN node(s) into the UE mobility event notification.

When the AMF is changed, the subscription of mobility event for a UE or group of UEs 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 the case that RRC Inactive state applies to the NG-RAN), the AMF may initiate the NG-RAN location reporting as described in clause 5.4.7 or N2 Notification as described in clause 4.8.3 of TS 23.502 [3] to track the UE presence in the Area Of Interest.
The AMF may provide UE mobility event reporting to PCF, using Policy Control Report Triggers defined in TS 23.503 [45].


[bookmark: _Toc20149746][bookmark: _Toc27846537][bookmark: _Toc36187661][bookmark: _Toc45183565][bookmark: _Toc47342407][bookmark: _Toc51769105][bookmark: _Toc114665082]*** NEXT CHANGE ***


5.4.4a	UE MM Core Network Capability handling
The UE MM Core Network Capability is split into the S1 UE network capability (mostly for E-UTRAN access related core network parameters) and the UE 5GMM Core Network Capability (mostly to include other UE capabilities related to 5GCN or interworking with EPS) as defined in TS 24.501 [47] and contains non radio-related capabilities, e.g. the NAS security algorithms, etc. The S1 UE network capability is transferred between all CN nodes at AMF to AMF, AMF to MME, MME to MME, and MME to AMF changes. The UE 5GMM Core Network Capability is transferred only at AMF to AMF changes.
In order to ensure that the UE MM Core Network Capability information stored in the AMF is up to date (e.g. to handle the situation when the USIM is moved into a different device while out of coverage, and the old device did not send the Detach message; and the cases of inter-RAT Registration Area Update), the UE shall send the UE MM Core Network Capability information to the AMF during the Initial Registration and Mobility Registration Update procedure within the NAS message.
The AMF shall store always the latest UE MM Core Network Capability received from the UE. Any UE MM Core Network Capability that an AMF receives from an old AMF/MME is replaced when the UE provides the UE MM Core Network Capability with Registration signalling.
If the UE's UE MM Core Network Capability information changes (in either CM-CONNECTED or in CM-IDLE state), the UE shall perform a Mobility Registration Update procedure when it next returns to NG-RAN coverage. See clause 4.2.2 of TS 23.502 [3].
The UE shall indicate in the UE 5GMM Core Network Capability if the UE supports:
-	Attach in EPC with Request type "Handover" in PDN CONNECTIVITY Request message (clause 5.3.2.1 of TS 23.401 [26]).
-	EPC NAS.
-	SMS over NAS.
-	LCS.
-	5G SRVCC from NG-RAN to UTRAN, as specified in TS 23.216 [88].
-	Radio Capabilities Signalling optimisation (RACS).
-	Network Slice-Specific Authentication and Authorization.
-	Parameters in Supported Network Behaviour for 5G CIoT as described in clause 5.31.2.
-	Receiving WUS Assistance Information (E-UTRA) see clause 5.4.9..
-	Paging Subgrouping Support Indication (NR) see clause 5.4.12.
-	CAG, see clause 5.30.3.3.
-	Subscription-based restrictions to simultaneous registration of network slices (see clause 5.15.12).
-	Support of NSAG (see clause 5.15.14).
-	Minimization of Service Interruption (MINT), as described in clause 5.40.
-	Support for registration update due to RAN timing synchronization status change, see clause 5.3.4.4. 
If a UE operating two or more USIMs, supports and intends to use one or more Multi-USIM features (see clause 5.38) in a PLMN for a USIM, it shall indicate in the UE 5GMM Core Network Capability for this USIM in this PLMN that it supports these one or more Multi-USIM features with the following indications:
-	Connection Release Supported.
-	Paging Cause Indication for Voice Service Supported.
-	Reject Paging Request Supported.
-	Paging Restriction Supported.
Otherwise, the UE with the capabilities of Multi-USIM features but does not intend to use them shall not indicate support of these one or more Multi-USIM features.
A UE not operating two or more USIMs shall indicate the Multi-USIM features are not supported.
NOTE:	It is not necessary for a UE operating two or more USIMs to use Multi-USIM features with all USIMs.
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