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	Reason for change:
	CT4 LS (S2-2006809/C4-204437) “…kindly asks SA2 to consider whether a dedicated SMSF Registration Notification Flag is required, and to update TS 23.502 if the purpose can be achieved by other means, e.g. an implicit indication.” It is understood that the current TS 29.505 does not allow SMSF Registration Notification Flag to be stored in UDR, which prevents to realize a stateless UDM that CT4 is seeking according to a text “A NF may become stateless by storing its contexts in the UDSF, or in the UDR for UDM, PCF, NEF” in TS 29.500, clause 6.5.3.1.

The above-mentioned purpose can be easily achieved if the state that the UDM stores the MWD list and does not set the URRP-AMF flag is interpreted as if the SMSF Registration Notification Flag is set.

Currently there are three states in UDR with regards to the unsuccessful MT-SMS delivery attempt: (i) No MWD list exits and no flag is set. (ii) The MWD list exists and the URRP-AMF flag is set. (iii) The MWD list exists and the SMSF Registration Notification Flag is set. 

An imaginary state where the MWD list exists and both flags are set is actually the same as (iii). When SMSF is being registered, UE is being involved in the Registration procedure and therefore reachable. It’s not needed to set URRP-AMF flag as well to check UE’s reachability. In addition, when the state is (ii) and SMSF is deregistered unrecognised, the states changes to (iii) at the next timing when UE gets reachable.

The state (iii) can be represented as “the MWD list exists and no flag is set”, which can be differentiated from states (i) and (ii).

This is also in line with suggestion by CT4 “such a dedicated flag is not required, as when UDM can check mwdList within Message Waiting Data and alerts service centres stored once UDM detects that an SMSF has registered, which can serve the purpose.”

There is an aspect overlooked in the above argument. Rel-16 defines the direct UDM-HSS interworking (see TS 23.632 [68]), where the MWD list is stored in EPS-UDR in case of SMS over NAS. But in this case, the above-mentioned states can be differentiated in such a way that (i)HSS does not subscribe and no flag is set, (ii)HSS subscribes and the URRP-AMF flag is set, (iii)HSS subscribes and no flag set. This conditioning allows removal of SMSF Registration Notification Flag, although it’s not necessarily suggested by CT4.

The flag handling in case of SMS over IP, which utilizes the direct UDM-HSS interworking, is quire new; it’s better to refer to TS 23.632.

In addition, it is meant that procedures in 4.2.5.2 and 4.2.5.3 can be used by NF in general. The state handling in this case is the same as for HSS as is described in the above.

SMSF Registration Notification Flag has been used only internally in UDM; there is no backward compatibility issue with this change.

Editorial change:
Apart from the above discussion, the word “local” (e.g. “The UDM stores locally…” or “local URRP-AMF…”) sounds to refer to the UDM local storage, prohibiting it stored in UDR by the UDM. But that is not meant. The storage can be the UDM local storage or UDR stored by the UDM. Deletion of “local” prevents this possible misinterpretation.


	
	

	Summary of change:
	To remove SMSF Registration Notification Flag.
In case UDM is accessed by SMS-GMSC, to use the condition that the UDM stores the MWD list and does not set the URRP-AMF flag, in order to represent the state that SMSF Registration Notification Flag being set has represented.
In case UDM is accessed by NF (including HSS when the direct UDM-HSS interworking is used), to use the condition that NF subscribes and the URRP-AMF flag is not set in order to represent the same state.

Editorial change: to delete the word “local” where it’s not approproate.


	
	

	Consequences if not approved:
	Stateless UDM cannot handle redelivery of MT-SMS.
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---Start of the 1st Change---
[bookmark: _Toc20203947][bookmark: _Toc27894632][bookmark: _Toc36191699][bookmark: _Toc45192785][bookmark: _Toc47592417][bookmark: _Toc51834498][bookmark: _Toc51835440]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
1a.	[Conditional] 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. The service-related entity may subscribe in UDM to receive notifications about UE Reachability or UE Reachability for SMS delivery events as defined in clause 4.15.3.
NOTE 1:	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 triggers this procedure as described in TS 23.040 [7].
	The UDM may retrieve 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.
1b.	[Conditional] The UDM stores locally the identity of the service-related entity.
NOTE 2:	In case that the service-related entity is an SMS-GMSC, the UDM stores the SC address within the MWD list. Otherwise, if the service-related entity is an SBI capable service-related entity, the UDM stores the address of the SBI capable service-related entity in the form of a subscription to the Nudm_EventExposure service.
	If the UE Reachability Notification Request is for SMS over NAS and no SMSF is registered for the target UE, the UDM sets the SMSF registration notification flag and skips steps 2 to 4 are skipped.
	Otherwise the UDM sets the URRP-AMF flag parameter and continues with step 2.
1c.	[Conditional] An NF (e.g. SMF) may subscribe event of UE reachability status change by using the Namf_EventExposure_Subscribe service operation. Steps 2 to 4 are skipped.
	The AMF invokes the Namf_EventExposure_Notify service operation to report the current reachability state of a UE to the NF if requested by the consumer 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 for UE reachability for UE reachable for DL traffic (SUPI, UE Reachability) 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. If the service-related entity requested UDM to receive notifications about UE Reachability for SMS delivery, the UDM shall not indicate direct notification to NF.
NOTE 32:	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] For UE reachability for UE reachable for DL traffic, 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.
---Start of the 2nd Change---
[bookmark: _Toc20203948][bookmark: _Toc27894633][bookmark: _Toc36191700][bookmark: _Toc45192786][bookmark: _Toc47592418][bookmark: _Toc51834499][bookmark: _Toc51835441]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
0.	Event has been subscribed in the AMF for UE reachability for DL traffic or for UE reachability status change.
1a.	For a UE in CM-IDLE, the AMF receives (N1) NAS signalling implying UE is reachable for DL traffic, e.g. a Registration Request or Service Request message from the UE, the AMF performs step 2;
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 when the AMF receives a (N2) UE Notification (see clause 4.8.3) or a (N2) Path Switch Request (see clause 4.9.1.2) implying UE is reachable for DL traffic from the NG-RAN, the AMF performs step 2. Otherwise, i.e. UE is in CM-CONNECTED and AMF has not initiated N2 Notification procedure, the AMF performs step 2; or
1c.	The UE's reachability state changes from reachable to unreachable, then AMF performs step 2.
2a.	For event subscription of "UE reachable for DL traffic", 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 for DL traffic, the AMF initiates the Namf_EventExposure_Notify service operation (SUPI, UE Reachable) message (or Nudm_UECM_Registration service operation when applicable) to the UDM following step 1a or step 1b. The AMF clears the corresponding URRP-AMF information if applicable for the UE.
2a1.	When the UDM receives the Namf_EventExposure_Notify service operation (SUPI, UE-Reachable) message or Nudm_UECM_Registration service from AMF for a UE that has URRP-AMF information flag set in the UDM, it triggers appropriate notifications to the NFsservice-related entities associated with the URRP-AMF information flag and have subscribed to the UDM for UE Reachability notifications.
	In case SMSF is registered, iIt also triggers appropriate notifications to the NFsservice-related entities associated with the URRP-AMF information flag that have subscribed to the UDM for UE reachability for SMS delivery notification (e.g. SMS-GMSC, HSS), unless no SMSF is registered, in which case the UDM stores the SMSF registration notification flag.. UDM clears the local URRP-AMF information for the UE.
In case no SMSF is registered and there are service-related entities subscribed to the UDM for the UE reachability for SMS delivery notification, the UDM clears the URRP-AMF information for the UE but does not notify any service-related entity.
	When the UDM receives the Nudm_UECM_Registration service from SMSF for a UE that has service-related entities subscribed to the UDM for the UE reachability for SMS delivery notification and nothe SMSF registration notification URRP-AMF flag set in the UDM, itthe UDM triggers appropriate notifications to the NFsservice-related entities that have subscribed to the UDM for UE reachability for SMS delivery notification)associated with the SMSF registration notification flag. UDM clears the local SMSF registration notification flag 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] based on the SC address stored in the MWD list.
2b.	If in step 0 the AMF received Namf_EventExposure_Subscribe_service operation directly from an NF authorised to receive direct notifications in the case of UE reachability status change, or the UDM indicated that the notification needs to be sent directly to the NF in the case of UE reachability for DL traffic, the AMF initiates the Namf_EventExposure_Notify service operation (SUPI, UE reachability state) message directly to the NF.
---Start of the 3rd Change---
[bookmark: _Toc20204166][bookmark: _Toc27894854][bookmark: _Toc36191929][bookmark: _Toc45193019][bookmark: _Toc47592651][bookmark: _Toc51834738][bookmark: _Toc51835680]4.13.3.9	Unsuccessful Mobile terminating SMS delivery re-attempt
The procedure of Unsuccessful Mobile terminating SMS delivery re-attempt 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 shall set theits internal URRP-AMF flag and store the SC address in the MWD list as defined in TS 23.040 [7].
-	If the UE is registered in an AMF and the UDM has not subscribed to UE Reachability Notification in the AMF yet, the UDM immediately initiates a subscription procedure as specified in clause 4.2.5.2.
-	When the AMF detects UE activities, it notifies UDM with UE Activity Notification as described in clause 4.2.5.3. If the UE is registered in an SMSF, the UDM clears its URRP-AMF flag. andand the UDM/HSS clears the MWD list and alerts related SCs to retry MT-SMS delivery.  Otherwise, if the UE is not registered in an SMSF, the UDM clears its URRP-AMF flag and sets the SMSF registration notification flag but the UDM/HSS keeps the MWD list to notify the SC upon subsequent SMSF registration for the UE.
-	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.
	When the UDM receives an Nudm_UECM_Registration Request from an SMSF for a UE for which the MWD list is stored and nothe SMSF registration notification URRP-AMF flag is set, the UDM/HSS clears the flag and alerts the related SCs to retry the MT-SMS delivery and clears the MWD list.
NOTE:	This scenario assumes that the UE is not in 2G/3G/4G coverage.
---End of the Changes---
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