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	Reason for change:
	Release 16 version of TS 23.502 has recently incorporated CRs related to the reattempt of MT-SMS for an absent subscriber. 

CR 1716 clarifies in sections 4.2.5.2 and 4.2.5.3 how the UE reachability procedure towards the AMF are triggered. 

Additionally, CR 1715 defines the use of a new SMSF Registration Flag for handling this case as defined in section 4.13.3.9: 

-	When the SMS-GMSC requests routing information from UDM for a UE not registered in 5GC, or for a registered UE which has not been yet registered for SMS service, the UDM reponds to the SMS-GMSC that the UE is absent, stores the SC address in the MWD list (if not yet stored) and indicates that to the SC as defined in TS 23.040 [7]. The UDM also sets an internal SMSF registration notification flag to notify the SC upon subsequent SMSF registration for the UE.
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Finally, CR 1874 defines in section 4.15.3.1 an event id for the HSS to be able to subscribe to notification of SMSF registration events in UDM (i.e. UE reachability for SMS) separate from the UE reachability event managed with AMF. 

This event is detected when an SMSF is registered for a UE. This enables the UE to receive an SMS. HSS can subscribe to notifications about SMSF registration events in UDM for a given UE as defined in TS 23.632 [68].
 
This provisions are not specified in the Release 15 version of TS 23.502. 
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*************** First changes ***************
[bookmark: _Toc19183560][bookmark: _Toc27847837][bookmark: _Toc19183733][bookmark: _Toc27848010]4.2.5.2	UE Reachability Notification Request procedure
The UE Reachability Notification Request procedure is illustrated in figure 4.2.5.2-1.




Figure 4.2.5.2-1: UE Reachability Notification Request Procedure
1.	If When a service-related entity requests the UDM to provide an indication regarding UE reachability, the UDM checks whether that service-related entity is authorized to perform this request on this subscriber., 
NOTE X: 	This request for UE Reachability Notification is received in UDM using different interfaces/services depending on the service-related entity. For example, an SBI capable service-related entity can use the Nudm_EventExposure_Subscribe service while an SMS-GMSC uses the procedure as described in TS 23.040 [7].   
The UDM mayby retrieveing from the UDR the list of NF IDs for Network Functions authorized by the HPLMN to request notifications on this UE's reachability.
	If the entity is not authorized, the UDM may reject the request (e.g. if the requesting entity is recognized as being a valid entity, but not authorized for that subscriber) or discard it silently (e.g. if the requesting entity is not recognized). Appropriate O&M reports are generated.
21a.	The UDM stores locally the identity of the service-related entity and sets the URRP-AMF flag parameter to indicate that such request is received from an authorised NF. 
2.	[Conditional] If the value of URRP-AMF flag parameter changes from "not set" to "set" and an AMF is registered in the UDM for the target UE, the UDM initiates Namf_EventExposure_Subscribe service operation towards the AMF. The UDM may indicate if direct notification to NF shall be used by the AMF. When direct notification to NF is indicated to the AMF, the URRP-AMF is not set in the UDM in step 1a for NF initiated requests.  
NOTE Y:	The UDM can trigger UE Reachability Notification Request procedure with two different AMFs for a UE which is connected to 5G Core Network over 3GPP access and non-3GPP access simultaneously. Also, for interworking with EPC, the UDM/HSS can trigger UE Reachability Notification Request procedure with MME as described in TS 23.401 [13].
3.	The AMF checks that the requesting entity is authorized to perform this request on this subscriber.
	If the AMF has an MM Context for that user, the AMF stores the NF ID in the URRP-AMF information, associated with URRP-AMF information flag to indicate the need to report to the UDM or directly to the NF with a UE Activity Notification (see clause 4.2.5.3).
4.	[Conditional] If the UE state in AMF is in CM-CONNECTED state and the Access Type is 3GPP access, the AMF initiates N2 Notification procedure (see clause 4.8.3) with reporting type set to Single RRC-Connected state notification.
*************** Next changes ***************
[bookmark: _Toc19183561][bookmark: _Toc27847838]4.2.5.3	UE Activity Notification procedure
The UE Activity Notification procedure is illustrated in figure 4.2.5.3-1.




Figure 4.2.5.3-1: UE Activity Procedure
1a.	For a UE in CM-IDLE, the AMF receives (N1) NAS signalling implying UE reachability, e.g. a Registration Request or Service Request message from the UE;
1b.	For a UE in CM-CONNECTED, if the AMF has initiated the N2 Notification procedure in Step 4 of clause 4.2.5.2 and the AMF receives a (N2) UE Notification (see clause 4.8.3) or a (N2) Path Switch Request (see clause 4.9.1.2) from the NG-RAN. Otherwise (i.e. UE is in CM-CONNECTED and AMF has not initiated N2 Notification procedure), AMF performs step 2; or
1c.	The UE's reachability state changes from reachable to unreachable, then AMF performs step 2.
2.	If the AMF has an MM context for the UE and the URRP-AMF information flag associated with the subscribing NF is set to report once that the UE is reachable, the AMF initiates the Namf_EventExposure_Notify service operation (SUPI, UE-Reachable) message to the UDM or directly to the NF (if direct notification is previously indicated to AMF in step 2 in clause 4.2.5.2). The AMF clears the corresponding URRP-AMF information for the UE. If the UE was in CM-IDLE and the UE's reachability state changes from reachable to unreachable, the AMF initiates the Namf_EventExposure_Notify service operation (SUPI, UE-UnReachable).
2a.	When the UDM receives the Namf_EventExposure_Notify service operation (SUPI, UE-Reachable) message or Nudm_UECM_Registration service for a UE that has URRP-AMF information flag set in the UDM, it triggers appropriate notifications to the NFs associated with the URRP-AMF information flag (e.g. SMSF or SMS-GMSC) that have subscribed to the UDM for this notification. UDM clears the local URRP-AMF information for the UE.
NOTE: 	The UE Reachability Notification is sent by the UDM using different interfaces/services depending on the service-related entity. For example, an SBI capable service-related entity can receive the notification using the Nudm_EventExposure_Notify service operation (if previously subscribed) while an SMS-GMSC gets the notification as described in TS 23.040 [7].  
2b.	When the AMF receives Namf_EventExposure_Subscribe_service operation directly from an NF authorised to receive direct notifications, or the UDM indicates that the notification needs to be sent directly to the NF, the AMF initiates the Namf_EventExposure_Notify service operation (SUPI, UE-Reachable) message directly to the NF.
*************** Next changes ***************
4.13.3.9	Unsuccessful Mobile terminating SMS delivery attempt
The procedure of Unsuccessful Mobile terminating SMS delivery is defined as follows:
-	If the UE is registered over both 3GPP access and non-3GPP access in the same AMF (i.e. the UE is registered in the same PLMN for both access types):
-	if the MT-SMS delivery over one Access Type has failed, the AMF, based on operator local policy, may re-attempt the MT-SMS delivery over the other Access Type before indicating failure to SMSF;
-	if the MT-SMS delivery on both Access Types has failed, the AMF shall inform the SMSF immediately.
-	If the AMF informs the SMSF that it cannot deliver the MT-SMS to the UE, the SMSF sends a failure report to the first SMS-GMSC (which can be co-located with IP-SM-GW or SMS Router) as defined in TS 23.040 [7]. If the SMS-GMSC has more than one entity for SMS transport towards the UE, then upon receiving MT-SMS failure report, the SMS-GMSC, based on operator local policy, may re-attempt the MT-SMS delivery via the other entity.
-	After the first SMS-GMSC informs the UDM/HSS that the UE is not able to receive MT-SMS, the UDM/HSS shall set its internal Mobile Station Not Reachable Flag (MNRF)URRP-AMF flag.
-	If the UE is registered in an AMF and the UDM/HSS has not subscribed to UE Reachability Notification in the AMF yet, itthe UDM immediately initiates a subscription procedure as specified in clause 4.2.5.2.
-	When the AMF detects UE activities, it notifies UDM/HSS with UE Activity Notification as described in clause 4.2.5.3. The UDM/HSS clears its MNRFURRP-AMF flag and alerts related SMSCs to retry MT-SMS delivery.
-	When the SMS-GMSC requests routing information from UDM/HSS for a UE not registered in 5GC, or for a registered UE which has not been yet registered for SMS service, the UDM/HSS reponds to the SMS-GMSC that the UE is absent, stores the SC address in the MWD list (if not yet stored) and indicates that to the SC as defined in TS 23.040 [7]. The UDM also sets an internal SMSF registration notification flag to notify the SC upon subsequent SMSF registration for the UE.
	When the UDM receives an Nudm_UECM_Registration Request from an SMSF for a UE for which the SMSF registration notification flag is set, the UDM clears the flag and alerts the related SCs to retry the MT-SMS delivery.
NOTE:	This scenario assumes that the UE is not in 2G/3G/4G coverage.
*************** Next changes ***************
[bookmark: _Toc19183754][bookmark: _Toc27848031]4.15.3.1	Monitoring Events
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 CM-CONNECTED state 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 Downlink Data Notification 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

	UE reachability for SMS delivery
	This event is detected when an SMSF is registered for a UE. This enables the UE to receive an SMS.
	UDM: reachability for SMS

	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.



*************** End of changes ***************
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