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Abstract of the contribution: Updates Solution #5 to enable I-UPF to buffer downlink packets.
[bookmark: _Toc462478989]1 Introduction
The current solution for idle-mode buffering for Solution #5 is shown below:
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This solution works in case the the I-SMF/I-UPF are close to the edge and the UE may move away from this edge I-UPF. This has the dis-advantage that the N9, N4' and N4 tunnel need to be re-created every time the UE moves from idle to connected state. Typically the UE would not have moved away from I-SMF. 
In-order not to have to re-create the N9, N4' and N4 tunnel, we modify the solution to the following figure:
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2. 	Proposed Updates

************ Start Changes ****************
[bookmark: _Toc520195166]6.5.4.2	AN Release
This procedure illustrates how the AN release procedure is enhanced to release the N3 interface on the I-UPF and either (a) also remove the N9 tunnel between A-UPF and I-UPF and N4' interface between A-SMF and I-SMF, or (b) no other interface. At the end of the release procedure, either (a) the A-UPF buffers DL data for PDU sessions and performs DDN, or (b) the I-UPF buffers the packet and performs DDN via the I-SMF to A-SMF to the AMF.
[image: ]
Figure 6.5.4.2-1
The procedure is as defined in TS 23.502 [3] clause 4.2.6 with the addition of steps 9 to 12.
1-6.	As specified in TS 23.502 [3], clause 4.2.6 steps 1-5.
7-8.	(Only for option (a)) The A-SMF request A-UPF to remove DL tunnel to the I-SMF. Hence, the A-UPF performs buffering of packets and DNN to the A-SMF for UE in idle mode. As specified in TS 23.502 [3] clause 4.2.6, except that the N9 tunnel is being removed instead of N3 tunnel.
9.	The A-SMF sends an Nx Session Modification Request to remove the N3 tunnel and (a) N9 tunnel and N4' tunnel at the I-SMF. For case (b) only the N3 tunnel is removed.
10-11.	The A-SMF relays the command to the I-UPF.
12.	The I-SMF responds to the A-SMF.
13.	As specified in TS 23.502 [3] clause 4.2.6 step 7.
[bookmark: _Toc520195167]6.5.4.3	Service Request
This procedure illustrates how the UE would be reconnected during a network initiated re-activation and a service request.
[bookmark: _GoBack][image: ]
[image: http://sjc-web10-lnx.cisco.com:1086/index.php?png=mscSWwqCH]

Figure 6.5.4.3-1: Network requested service request with I-SMF and I-UPF insertion
When the UE goes idle, for case (a) the N3, N4' and the N9 tunnels are removed, or (b) only the N3 tunnel is removed. A DL packet triggers a DDN from A-UPF to the A-SMF as shown in Step 2.

1a-4a6.	As specified in TS 23.502 [3] clause 4.2.3.3 step 1-2c3b.This occurs when N9 tunnel is removed to the I-UPF.
1b-4b:	As specified in TS 23.502 [3] clause 4.2.3.3 step 1-2c. This occurs when N9 tunnel is still in place.
5-6.	As specified in TS 23.502 [3] clause 4.2.3.3 steps 3a-3b.
7-8.	As specified in TS 23.502 [3] clause 4.2.3.3  step 4b.
9-10.	As specified in TS 23.502 [3] clause 4.2.3.2 steps 1-2.
11.	As specified in TS 23.502 [3] clause 4.2.3.2 steps 4. 
	For Option (a), The UPF selection procedure is as specified in clause 6.5.4.1 steps 5-6 which optionally uses the NRF and returns the UPF and the controlling I-SMF.
12.	For option (a), The A-SMF sends a session establishment request to setup the N3 tunnel to the NG-RAN and the N9 tunnel to the A-UPF, or for option (b), the A-SMF sends N4 session modification request to the I-SMF to setup the N3 tunnel
13-14.	The I-SMF relays the command to the I-UPF.
15.		For Option (a), The I-SMF determines the DL F-TEID for the N9 tunnel and the N3 UL F-TEID and relays this to the A-SMF.
16-17.	Option for Option (a), The A-SMF updates the A-UPF with the N9 DL F-TEID of the tunnels.
18-20.	As specified in TS 23.502 [3] clause 4.2.3.2 steps 11-13.
The advantage of the A-SMF handling the DDN and communicating directly with the AMF is that the following policy can be applied with no changes to the 5GC.
-	If the Paging Policy Differentiation feature is supported by the A-SMF, the A-SMF determines the Paging Policy Indication based on the DSCP in TOS (IPv4) / TC (IPv6) value from the IP header of the received downlink data packet and identifies the corresponding QFI of the QoS Flow for the DL data packet.
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