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Abstract of the contribution: This contribution describes the procedure of network-initiated service request for non-3GPP access.
Proposal
During last meeting, it was agreed that CM-IDLE mode is introduced for non-3GPP access. When UE is in CM-IDLE mode via non-3GPP access and DL data packet is received, the AMF cannot trigger the paging towards the UE. However, the AMF behaviour is not specified upon receiving the N11 message from the SMF.
There are five scenarios need to be considered:
1) The UE is registered to non-3GPP access only and is in CM-CONNECTED mode;

2) The UE is registered to non-3GPP access only and is in CM-IDLE mode;

3) The UE is registered to both non-3GPP and 3GPP and is in CM-CONNECTED mode in non-3GPP.
4) The UE is registered to both non-3GPP and 3GPP and is in CM-IDLE mode in non-3GPP and CM-CONNECTED mode in 3GPP.
5) The UE is registered to both non-3GPP and 3GPP and is in CM-IDLE mode in non-3GPP and CM-IDLE mode in 3GPP.

In Scenario 1), the AMF can send notification to the UE to activate the UP plane connection to the related PDU session, same as described in clause 4.2.3.4 for 3GPP access.
In Scenario 2), the AMF may perform the following options:

a) Feedback UE unreachable to the SMF directly;

b) Store the notification temporarily and send the notification to the UE during next periodic registration initiated by the UE.

Option a) requires minimum impact to the AMF but has the drawback of drop the DL data packets. Option b) increase the possibility to transfer DL data packet to the UE but relies on the introduction of periodic registration procedure for non-3GPP access. If periodic registration procedure is introduced for non-3GPP access, the AMF knows how early the UE would perform the next periodic registration procedure. Based on this, the AMF can decide whether the network should store the DL data packet and wait for the UE to perform the next periodic registration procedure, or the AMF directly feedback UE unreachable to the SMF to drop the DL data packets.
In Scenario 3), the AMF can behave the same as in Scenario 1). However, the AMF may also send the notification of activate the UP Plane connection for this PDU session via 3GPP access. One EN is added in the related procedure.
In Scenario 4), the AMF sends the notification of activate the UP Plane connection for this PDU session via 3GPP access, similar as described in clause 4.2.3.4 for 3GPP access with the following difference:

· The AMF sends DL NAS Transport message including PDU Session ID to the 3GPP RAN.
· The UE determines to initiate service request procedure via non-3GPP access since this received PDU Session ID is binding to non-3GPP access in the UE context.
Another possible option is:
· The AMF indicates non-3GPP RAT type in the DL NAS Transport message. Then the UE decides to initiate the Service Request procedure in non-3GPP without checking its context.
In Scenario 5), the AMF could for example:

· Perform the same behaviour as Scenario 2);

· Initiate paging via 3GPP access and indicate “non-3GPP” RAT type;

· Initiate paging via 3GPP access and then the UE initiates service request procedure in both 3GPP and non-3GPP access.

There are multiple AMF behaviours in this scenario. The final agreement may also depend on the agreement of other scenarios. It is then proposed to add an EN for this scenario this time.

This contribution adds the above proposals to TS 23.502. 
* * * First Change * * * 

4.12.Y
Network triggered Service Request for Untrusted non-3GPP access
4.12.Y.1
Network triggered Service Request for UE connected to Untrusted non-3GPP access only
This procedure is used when the network needs to signal (e.g. N1 signalling to UE to activate the UP plane connection for one PDU session) with a UE and the UE is registered via non-3GPP only to the AMF. If the UE is in CM-CONNECTED mode, the AMF sends notification to the UE to activate the UP Plane Connection for this PDU session. If the UE is in CM‑IDLE state, the AMF decides whether to feedback UE not reachable immediately or sends the notification of activate the UP Plane connection for this PDU session during the next registration procedure with “periodic registration”. This notification triggers the Service Request procedure via non-3GPP access in the UE.
Editor's note:
Whether Asynchronous Communication is supported in untrusted non-3GPP access is FFS.
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Figure 4.12.Y.1-1: Network Triggered Service Request via untrusted non-3GPP access

1.
When UPF receives downlink data of a PDU session and there is no non-3GPP AN tunnel information stored in UPF for the PDU session, the UPF buffers the downlink data.

2a.
UPF to SMF: Data Notification (PDU session ID, Priority). The detail of this step is described as per Figure 4.2.3.4-1 Step 2a.
2b.
SMF to UPF: Data Notification Ack.

Editor's note:
It is FFS whether this message is needed or not.
3a.
SMF to AMF: N11 message (UE Permanent ID, PDU session ID, N2 SM information (QoS profile, CN N3 Tunnel Info), Priority, RAT type). RAT type indicates the PDU session was established via non-3GPP access. The other detail of this step is described as per Figure 4.2.3.4-1 Step 3a.
3b.
If the UE is in CM-CONNECTED state for non-3GPP access, the AMF performs step 5 to 12 in UE triggered Service Request procedure (see clause 4.2.3.2) to activate the UP Plane Connection for this PDU session (i.e. establish the radio resources and N3 tunnel). The rest of this procedure is omitted.
If the UE is in RM-REGISTERED state and CM-IDLE state for non-3GPP access, the AMF decides whether to:

· feedback UE not reachable immediately; or

· store the requirement of activate the UP Plane connection for this PDU session with a timer.
Editor's note:
It is FFS how the AMF decides whether to feedback UE not reachable immediately as described above. One possible mechanism is: if the UE is not expected to perform periodic registration in a short time, the AMF sends N11 message ACK to the SMF to indicate that the UE is not reachable for paging.
Editor's note:
It is FFS whether the AMF will use another timer for non-3GPP access DL packets.
3c.
[Conditional] SMF responds to the UPF.

SMF may notify the UPF about the user plane setup failure upon receiving step 3c.
4.
If the AMF decides not to feedback UE not reachable immediately, the AMF stores the requirement of activate the UP Plane connection for this PDU session with a timer. 
The UE initiates registration procedure by indicating “periodic registration”. During this procedure, the AMF sends notification of activate the UP Plane connection for this PDU session to the UE.
5.
After receiving this notification, the UE initiates service request procedure via non-3GPP access as described in 4.12.X (S2-172017).
4.12.Y.2
Network triggered Service Request for UE simultaneously connected to 3GPP and N3GPP with UE in CM_IDLE in N3GPP
This procedure is used when the network needs to signal with a UE registered in the same AMF via both 3GPP and Untrusted non-3GPP accesses and is in CM-CONNECTED mode in 3GPP while in CM-IDLE state in non-3GPP access, for triggering the UE to initiate service request procedure via non-3GPP access for establishing IPsec NWu with N3IWF due to the network receives downlink data for the PDU session established via non-3GPP access. The AMF knows the both the RM and CM states for the UE on both accesses, so the AMF can trigger the UE via the 3GPP N1 signalling. The network sends a DL NAS Transport message to (R)AN/UE including the PDU Session ID. This triggers the Service Request procedure via non-3GPP access in the UE. 
Editor's note:
It is FFS if the UE is registered in the same AMF via both 3GPP and Untrusted non-3GPP and is in CM-IDLE mode in both accesses.
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Figure 4.12.Y.2-1: Network Triggered Service Request via 3GPP access

1.
When UPF receives downlink data of a PDU session and there is no non-3GPP AN tunnel information stored in UPF for the PDU session, the UPF buffers the downlink data.

2a.
UPF to SMF: Data Notification (PDU session ID, Priority). The detail of this step is described as per Figure 4.2.3.4-1 Step 2a.
2b.
SMF to UPF: Data Notification Ack.

Editor's note:
It is FFS whether this message is needed or not.
3a.
SMF to AMF: N11 message (UE Permanent ID, PDU session ID, N2 SM information (QoS profile, CN N3 Tunnel Info), Priority). The detail of this step is described as per Figure 4.2.3.4-1 Step 3a.

4.
If the UE is in RM-REGISTERED state and CM-IDLE state for non-3GPP access, and CM-CONNECTED state for 3GPP access, the AMF sends DL NAS Transport (PDU Session ID) message to the 3GPP RAN. 
5.
The RAN sends AN message (DL NAS Transport) to the UE.
6.
After receiving this AN message, the UE determines to initiate service request procedure via non-3GPP access as described in 4.12.X (S2-172017) since this PDU Session ID is binding to non-3GPP access in the UE context.
Editor's note:
It is FFS whether AMF indicates non-3GPP RAT type in the DL NAS Transport message to indicate the UE to initiate the Service Request procedure in non-3GPP.
4.12.Y.3
Network triggered Service Request for UE simultaneously connected to 3GPP and N3GPP with UE in CM_CONNECTED in N3GPP
When the network needs to signal with a UE registered in the same AMF via both 3GPP and Untrusted non-3GPP accesses and UE is in CM-CONNECTED mode in N3GPP the procedure defined in clause 4.12.Y.1 applies,
* * * End of Changes * * * 
3GPP
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6. Service Request Procedure via non-3GPP access
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