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This contribution propose procedures for Network triggered service request.
Discussion

In TR23.799 it was agreed that 
6.
In case of UE having multiple established PDU sessions using multiple UPFs, the NextGen system supports the independent activation of UE-CN user plane connection per PDU session. The following MM and SM interactions are envisaged:
6a.
During transition from IDLE to CONNECTED state, for MT data transmission the procedure from bullet 12 below (i.e. "Impacts of MM events") are used. For MO data transmission, the UE indicates during the Service Request procedure the PDU session(s) for which the UE-CN user plane connection has to be activated.
6b.
When UE is in CONNECTED state, during mobility procedures (e.g. handover) within a MMF updates only the SMFs for which the UE has active UE-CN UP connection(s).

6c.
During CONNECTED state, if the UE has activated UE-CN user plane connection for a subset of existing PDU sessions, NG system supports the activation of additional UE-CN user plane connection for further PDU sessions.
The UE triggered Service Request procedure is used to bring the UE from IDLE state to CONNECTED state. The SMF is notified about the state change and the SMF can establish the user plane resource for the PDU sessions. There is no need to send PDU session ID in the Paging Request message towards the AMF.

Proposal 1: When sends Paging Request to RAN, the AMF doesn’t need to know the PDU session over which the downlink data is received.
Proposal 2: When the UE sends NAS Service Request/Paging Response, no PDU session ID is included.

There could be multiple PDU sessions activated per UE. Those multiple PDU sessions can be served by one SMF or by multiple SMFs. In all cases the AMF only send Paging Request message to RAN when it receives the first Paging Request from one SMF.

Proposal 3: The AMF only sends Paging Request to RAN when receiving the first Paging Request from one SMF.

Proposal 4: When the AMF receives Paging Response from the UE, the AMF notifies all SMFs from which it receives Paging Request. 
When the UE is in CONNECT state, the SMF may need to establish the user plane resource for additional inactive PDU sessions. In this case the AMF can notify the SMF immediately and the SMF can establish the user plane resource of the PDU session.

Proposal 5: No additional mechanism is needed to support the activation of additional UE-CN user plane connection for further PDU sessions. 
Proposal

Add the following to the TS 23.502.
*************** Start of changes *********************

4.1.2.2
Network triggered Service Request

Editor’s Note:
Procedure includes aspects required to support network slicing.
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Figure 4.1.2.2-1: Network Triggered Service Request
The procedure described in this clause is used to establish the user plane resource of PDU session when the UPF receiving downlink data for UE which is in IDLE state.
If the AMF needs to signal with the UE that is in IDLE state, e.g. to perform the AMF/UDM-initiated detach procedure for the IDLE mode UE or the AMF receives control signalling from SMF, the AMF starts network triggered service request procedure from step 4 in the Network Triggered Service request procedure.
1. 
When UPF receives downlink data on PDU session and there is no AN tunnel info stored in UPF for the PDU session, the UPF buffers the downlink data.
2a.
UPF to SMF: Downlink Data Notification(PDU session ID).

2b.
SMF to UPF: Downlink Data Notification Ack.

3.
The SMF send Paging Request message(UE Permanent ID) to AMF. If the SMF has sent Paging Request to AMF and is waiting for response from AMF, the SMF doesn’t send the Paging message to AMF again.

4.
If the UE is registered in the AMF and is in IDLE but considered reachable for paging, the AMF sends a Paging message (NAS ID for paging, Registration Area) to each RAN node belonging to the registration area(s) in which the UE is registered. 
NOTE: The RAN nodes may include both nodes for standalone NR and nodes evolved E-UTRA.
If the AMF have sent Paging message and is waiting for response from UE, and further receive Paging Request message from another SMF, the AMF doesn’t send the Paging message to RAN nodes again.

If the UE is in CONNECT state, the AMF omits the step 4 and 5 and performs UE triggered Service Request procedure from step 4a in clause 4.1.2.1.
5.
The RAN node pages the UE.

6.
The UE triggered Service Request procedure is performed to establish the user plane radio resource for the requested PDU session of the UE.

When receiving Paging, the UE responses with Service Request message without PDU session ID.

The AMF notifies the SMF from which it receives Paging Request in step 4a in clause 4.1.2.1.

The SMF activates the PDU session(s) identified in step 2a.

7.
Optionally, when AMF receives Service Request Message from one of the RAN node, the AMF may send Stop Paging to other RAN nodes.

8.
The UPF transmits the buffered downlink data toward UE via RAN node which performed the Service Request procedure.
*************** End of changes *********************
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