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First Change

5.8.2.9
Functionality of Sending of "End marker"

5.8.2.9.0
Introduction

Sending of "end marker" is a functionality which involve SMF and UPF in order to assist the reordering function in the Target RAN. 
During a NG-RAN Handover procedure, the SMF ensures that when the DL traffic of a whole PDU Session is switched from a DL source / old path to a DL target / new path, end marker packet(s) associated with the whole PDU Session are sent on the source DL path after the last PDU has been sent on the this source path.  In case the UPF on the source / old path is connected to a Master and a Secondary NG-RAN Node (the PDU Session was using Dual Connectivity mechanisms before the mobility), end marker packet(s) associated with the whole PDU Session need to be sent (replicated) towards each of the Master and Secondary NG-RAN Nodes.
NOTE1 : 
This may correspond to the case of an inter NG-RAN Handover procedure with or without UPF change.

The SMF ensures that when the DL traffic of a QoS Flow is switched (due to Dual Connectivity mechanisms) from a DL source / old path to a DL target / new path, end marker packet(s) associated with this QoS Flow are sent on the source DL path after the last PDU of this QoS Flow has been sent on the this source path. 

NOTE2 : 
This may be used in case of switching of a QoS Flow between the Master and the Secondary NG-RAN Node.

In case of interworking with EPC with N26 and data forwarding  applies, the PGW + SMF ensures the following:

· 
In case of mobility from 5GC to EPC, the PSA sends end marker packet(s) associated with at least one QoS  Flow subject to data forwarding  per EPC Radio Access Bearer. These end marker packet(s) are sent on the source DL path towards the NG-RAN; when these packets are received by the UPF interfacing with the SGW in EPC, these end markers are forwarded by this UPF on the GTP-u tunnel of the corresponding Radio Access Bearer at the EPC side 

· 
In case of mobility from EPC to 5GC, the UPF interfacing with the SGW in EPC, may receive end marker packet(s) on each GTP-u tunnel corresponding to the PDN connection on EPC side. It forwards these end marker packet towards the NG-RAN as end marker packet(s) associated with the QoS Flow corresponding to the data forwarding GTP-u tunnel
As part of this functionality, constructing of end marker packets can either be done in the SMF or in the UPF, as described in clauses 5.8.2.9.1 and 5.8.2.9.2. Whether constructing of end marker packets is performed by SMF or UPF is determined by network configuration.
A UPF shall not send a Data Notification to a SMF due to the reception of an  end marker packet.
5GS supports 2 kinds of end marker packets: end marker packets associated with the whole PDU Session and end marker packet associated with an individual QoS Flow.
5.8.2.9.1
UPF Constructing the "End marker" Packets



In the case of inter NG-RAN Handover procedure without UPF change, the SMF shall request the UPF to switch the N3 path(s) by sending an N4 Session Modification Request message with the new AN Tunnel Info of NG-RAN and in addition, provide an indication to the UPF to send end marker packet(s) associated with the whole PDU Session on the old N3 user plane path.

On receiving this indication, the UPF shall construct end marker packet(s) associated with the whole PDU Session and send  them on the N3 GTP-U tunnel towards the source NG-RAN after sending the last PDU on the source /old path.

In the case of inter NG-RAN Handover procedure with UPF change, the SMF shall request the PSA UPF to switch the N9 user plane path(s) by sending an N4 Session Modification Request message (N4 session ID, new CN Tunnel Info of UPF) and in addition, provide an indication to the PSA UPF to send end marker packet(s) associated with the whole PDU Session on the source /old path.

On receiving this indication, the PSA UPF shall construct end marker packet(s) associated with the whole PDU Session and send them on the N9 GTP-U tunnel towards the source Intermediate UPF after sending the last PDU on the source / old path.

On receiving the end marker packet(s) on a N9 GTP-U tunnel, the source Intermediate UPF shall forward the end marker packet(s) towards the source NG-RAN(s). This may imply the need of replicating the end marker packet(s) towards the Master and the Secondary NG-RAN in case the PDU Session is subject to Dual Connectivity as described in clause 5.1.
For a PDU Session subject to Dual Connectivity as described in clause 5.1, in case of switching of a QoS Flow between the Master and the Secondary NG-RAN Node, the SMF shall request the UPF to switch the N3 path(s) by sending an N4 Session Modification Request message with new AN Tunnel Info of NG-RAN for the Qos Flows being switched and in addition, provide an indication to the UPF to send end marker packet(s) associated with each these Qos Flows on the source / old N3 user plane path.
5.8.2.9.2
SMF Constructing the "End marker" Packets



In the case of inter NG-RAN Handover procedure without UPF change, the SMF shall request the UPF to switch the N3 path(s) by sending an N4 Session Modification Request message (N4 session ID, new AN Tunnel Info of NG RAN). After sending the last PDU on the old path, the UPF shall replace the old AN Tunnel Info with the new one and responds with an N4 Session Modification Response message to acknowledge the success of path switch.

When the path switch is finished, the SMF constructs end marker packet(s) associated with the whole PDU Session and targeting the source NG-RAN. The SMF then  sends these packets to the UPF. The UPF forwards the packet(s) to the source NG-RAN.
In the case of inter NG-RAN Handover procedure with UPF change, the SMF shall request the PSA UPF to switch the N9 user plane path(s) by sending an N4 Session Modification Request message (N4 session ID, new CN Tunnel Info of UPF). After sending the last PDU on the source /old N9 path, the PSA UPF shall replace the old CN Tunnel Info with the new one and responds with an N4 Session Modification Response message to acknowledge the success of path switch.

When the path switch is finished, the SMF constructs the end marker packet(s) associated with the whole PDU Session and targeting the source UPF. The SMF then  sends these packets to the PSA UPF. The PSA UPF forwards the packet(s) to the source UPF.

For a PDU Session subject to Dual Connectivity as described in clause 5.1, in case of switching of a QoS Flow between the Master and the Secondary NG-RAN Node, the SMF shall request the UPF to switch the N3 path(s) by sending an N4 Session Modification Request message with new AN Tunnel Info of NG-RAN for the Qos Flows being switched; When the UPF indicates that the path switch is finished, the SMF constructs end marker packet(s)  associated with each the QoS Flows being switched and targeting the source NG-RAN. The SMF then  sends these packets to the UPF. The UPF forwards these packet(s) to the source NG-RAN.
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