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1
Discussion
Buffered Data Handling
As the UPF service area is decoupled from AMF service area, it has been agreed that at the Service Request procedure the N3 UPF may be reallocated. In this case, how to handle the data buffered at the original N3 UPF?
· Option A: Drop the buffered data. When the N3 UPF is reallocated. The data buffered at the original N3 UPF is dropped. 
· Option B: Forwarding the buffered data. 
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Figure 1 Data forwarding Path between two N3 UPF
This mechanism means that when the SMF determines the N3 UPF need be reallocated, the network establish a forwarding data path between the original N3 UPF and new N3 UPF.
· Option C: keep the UPF which buffered the data always in the data path 
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Figure 2 UPF buffered Data always in the data path
This mechanism means that when the UE change from the Connected state to Idle state, the SMF determine the UPF which will still be at the data path at the following SR procedure and buffer the data on that UPF. This UPF may be different comparing to the N3 UPF. 
So if the BPF/UL-CL which is different comparing to the N3 UPF exists, the data can be buffered at the UL-CL or BPF. 
Option A is the simple way. However this means the data buffered at the N3 UPF is dropped. If the data is one time message notification, this message may be lost. Also for the high latency device, the data buffered at the UPF may be not negligible. As such it should be possible for the network to transfer the buffered data to the UE. Per that consideration we see option B/C need be considered. 
For applying option B or option C is based on that the SMF decides whether the current N3 terminating point is an appropriate buffering point or not according to, e.g. UE mobility pattern and local policies. So both options should be supported at the network. 
C1: Option B/Option C all need be supported by the network. 
DDN handling
In section 5.8.3, there is an editor’s notes:
Editor's note: It is FFS how to handle DDN in case of multiple SMFs involved for the PDU session including Home-Routed roaming.

As discussed in TS23.501 clause 5.4.3 “Paging Policy Differentiation”, the DDN message sent from the SMF to the AMF may include the Paging Policy Indicator (PPI). This can be set Per PLMN or 5QI. As such it is clear that DDN message can only be generated by the SMF. 
If multiple SMF are involved one PDU session, as the radio resource to be consumed belonged to the Serving PLMN, it should be the VPLMN to control how to page the UE. So the DDN message should be generated by the V-SMF. 
C2: for the DDN message it is generated by the SMF. In the HR case, the V-SMF generates the DDN message. 
2
Proposal

It is proposed to agree on the proposed changes to TS 23.501.
************** Start of 1st change ********************
5.8.3
UP tunnel management for UE in CM-IDLE state
5GC shall support per PDU session tunnelling on N3 between (R)AN and UPF and N9 between UPFs. If there exist more than one UPF involved for the PDU session, any tunnel(s) between UPFs (e.g. in case of two UPFs, between the UPF that is an N3 terminating point and the UPF for PDU session anchor) remains established when a UE enters CM-IDLE state. In the case of downlink data buffering by UPF, when mobile terminated (MT) traffic arrives at the PDU session anchor UPF, it is forwarded to the UPF  which buffer the data packet and further the UPF triggers a downlink data notification (DDN) to the SMF in the PLMN serving the UE, via N4. The SMF in HPLMN is not aware of the UP activation state of a PDU session. 
When the UP connection of the PDU session is deactivated, the SMF may release the UPF of N3 terminating point. In that case the UPF (e.g. the BP/UL-CL or PSA) connecting to the released UPF of N3 terminating point will buffer the DL packets. Otherwise, when the UPF with the N3 connection is not released, this UPF will buffer the DL packets. 
When the UP connection of the PDU session is activated due to a down-link data arrived and a new UPF is allocated to terminate the N3 connection, a data forwarding tunnel between the UPF that has buffered packets and the new allocated UPF is established.


For a PDU session whose the UP connection is deactivate and the SMF has subscribed the location change notification, when the SMF is notified of UE’s new location from the AMF and detects that the UE has moved out of the service area of the existing intermediate UPF, the SMF may decide to maintain the intermediate UPF, remove the established tunnel between UPFs (in case of removal of the intermediate UPF) or relocate the tunnel between UPFs (in case of relocation of the intermediate UPF).
*************** End of changes *********************


