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Abstract of the contribution: Adding procedures for MT signalling for power saving UE. MT signalling as for example MT SMS, Network initiated NAS messages to the UE, etc.
Proposal
It is proposed to add the below handling to solution 24 to handle MT signalling triggered by the 5GC network function in case UE is not reachable. 
[bookmark: _Toc476030922][bookmark: _Toc470196727]***** First Change *****
[bookmark: _Toc516554127][bookmark: _Toc435670436][bookmark: _Toc436124714][bookmark: _Toc484181145][bookmark: _Toc500949090]6.24.4.5	Notification procedures
If SCS/AS selects to send downlink data when UE becomes reachable, it can use one-time UE-Reachability notification (see clause 6.24.4.5.1). If SCS/AS may also select the Notification of UE availability after downlink data delivery failure (see clause 6.24.4.5.2).
If AMF or RAN receives MT control plane signalling for a UE which is not reachable currently, the AMF activates a UE availability notification to the originating NF (see clause 6.24.4.5.x).

***** 2nd Change *****
[bookmark: _Toc513028775]6.24.4.5.x	Notification of Availability after MT control plane signalling 
If the network invokes any MT control plane signalling delivery to a UE when UE is not reachable due to a power saving state (e.g. MICO, eDRX etc), the AMF activates a UE availability notification to the originating NF.
For UE in CM-IDLE mode, the figure below shows the flow of AMF providing UE availability to NF after MT control plane signalling delivery failure.



Figure 6.24.4.5.2-1: Notification - Availability Notification after MT control plane signalling failure (CM-IDLE)
1.	Any NF, e.g. SMF, in 5GC may trigger MT control signalling to UE through Namf_Communication_N1N2MessageTransfer Service Operation (). The N1N2TransferFailure Notification Target Address is included to subscribe to unreachability event in step 5. The MT control signalling may for example be SMF that triggers MT control signalling due to DL data. 
2.	If the UE is currently not reachable due to a power saving method (see KI#4), the AMF returns a Namf_Communication_N1N2TransferFailureNotification with cause to indicate power saving as the failure and indicate that AMF will send a notification as soon as the UE becomes reachable. If the UE is currently not doing power saving, the AMF initiates the network triggered service request procedure and responds to the consumer NF with a result indication, If the AMF detects that the UE fails to respond to paging, the AMF invokes the Namf_Communication_N1N2TransferFailureNotification to indicate the failure to the consumer NF with a result indication and indicate that AMF will send a notification as soon as the UE becomes reachable. The AMF sets the "Notify on availability after MT control plane signalling failure" flag if not already set and schedules a CN paging if not MICO mode and if not already scheduled. The AMF remembers the NF to notify.
[bookmark: _GoBack]3.	When eDRX is used, the AMF may perform paging when the UE becomes reachable i.e. in PTW. 
4.	When UE enters CM-CONNECTED mode, either due to AMF paging or due to a UE triggered procedure before the paging, the AMF notes that UE is available and that the Notify on availability after MT control plane signalling flag for the UE is set.
5.	The AMF triggers Namf_EventExposure_Notify service towards the corresponding NF(s) in step 1/2. The AMF also clears the "Notify on availability after MT control plane signalling failure" flag for the UE.
6.	The NF realizes that the UE is reachable and re-sends the control plane signalling if needed.
For UE in RRC-Inactive state where the N2 connection exists, the RAN can indicate the non NAS delivery due to UE not reachable. And the AMF shall set the "Notify on availability after MT control signalling" flag. At next UE contact to network, AMF is notified and triggers a notification towards corresponding NF.
The figure below shows the flow of AMF providing UE availability to NF after MT control plane signalling delivery failure in RRC inactive state.



Figure 6.24.4.5.2-2: Notification - Availability Notification after MT control plane signalling failure (CM-CONNECTED / RRC-Inactive)
1.	Any NF, e.g. SMF, in 5GC may trigger MT control signalling to UE through Namf_Communicaiton_N1N2messagerTransfer Request () (event subscription parameters are included in case the UE is not reachable) and AMF sends N2 Downlink NAS transport to RAN if AMF considers the UE in CM-CONNECTED mode. The MT control signalling may for example be SMF that triggers MT control signalling due to DL data.
2.	The RAN checks the UE reachability if UE is in RRC_Inactive state. If UE is not reachable, i.e. due to KI#4 (such as eDRX) or if RAN paging fails, the RAN sends a NAS non-delivery message to AMF to indicate the failure. If UE is not reachable due to eDRX, the RAN schedules RAN paging for the next possible UE paging occasion (if not already scheduled). and includes an indication to AMF that a paging has been scheduled. The RAN marks that a notification to AMF is required when the UE contacts the network next time.
NOTE: The N2 request message that can trigger the RAN paging can either be N2 UE Notification Request or Location Report Request.
3.	AMF sends Namf_Communication_N1N2messageTransfer Response to the corresponding NF in step 1 and indicating that AMF will send a notification as soon as the UE becomes reachable. The AMF sets the "Notify on availability after MT control plane signalling failure" flag if not already set. The AMF remembers the NF to notify.


4.	RAN may perform paging when the UE becomes reachable i.e. in PTW. 
5.	When UE contacts the network with RRC resume, either due to RAN paging or due to a UE triggered procedure before the RAN paging, the RAN notifies AMF (either through N2 notification, or Path Switch Request in case of RRC resume triggering RAN node change).
6.	When the AMF receives the notification about UE availability from RAN and the AMF has a "Notify on availability after MT control plane signalling failure" flag set for the UE (set by step 3), the AMF sends Namf_EventExposure_Notification towards the corresponding NF(s) in step 3 and clears the "Notify on availability after MT control plane signalling failure" flag for the UE.
7.	The NF realizes the UE is reachable and re-sends the MT signalling.
8.	RAN moves the UE to RRC Inactive state.


***** End of Changes *****
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