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<<<<<<<<<<<<<<<<<<<< Begin of Changes >>>>>>>>>>>>>>>>>>>>

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/new RAN. 
In case user traffic associated with an N3 user plane path is switched from a source/old NG-RAN node to a target/new NG-RAN node, the UPF ensures that after the last user packet has been sent towards the source NG-RAN node, and  the DL traffic associated with the N3 user plane path is switched by the UPF from the source NG-RAN node to the target/new NG-RAN node, one or several end marker packets associated with that N3 user plane path are sent on the DL path from the UPF towards the source/old NG-RAN node. The source NG-RAN node replicates the end marker packets on each forwarding tunnel established towards the target/new NG-RAN node(s).

NOTE 1: 
The above description is applicable for intra NG-RAN handover and dual connectivity scenarios where user traffic associated with an N3 user plane path is switched between the NG-RAN nodes involved in dual connectivity. It is also applicable for RRC_INACTIVE scenarios with DL traffic triggering RAN Paging and causing switching of N3 user plane paths to a new NG-RAN node.

NOTE 2:
Sending end marker packets applies also in case of UPF change, in which case the PSA sends one or several end marker packets to the intermediate UPF, which replicates the end marker packets per N3 tunnel.

In case user traffic associated with one or several QoS flows is switched from one source/old N3 user plane path to a target/new N3 user plane path, the UPF ensures that after the last user plane packet associated with the related QoS flow(s) have been sent on the source N3 user plane path, one or several end marker packets are sent on the source/old N3 user plane path to the source/old NG-RAN node. The source/old NG-RAN node replicates the end marker packet(s) on each forwarding tunnel established towards the target/new NG-RAN node.

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

-
In case of inter-system handover from 5GS to EPS, the PSA sends one or several end marker packets towards the source NG-RAN node(s) as described for switching user traffic associated with an N3 user plane path. The source NG-RAN node(s) replicate the received end marker packet(s) on each forwarding tunnel established for an EPS bearer. Forwarding tunnels per EPS bearer carrying those end marker packets are established from the source NG-RAN node(s) towards the target E-UTRAN node.
-
In case of inter-system handover from EPS to 5GS, the S-GW sends per EPS bearer S1-U tunnel one or several end marker packets towards the E-UTRAN. Forwarding tunnels per EPS bearers are established from the source E-UTRAN node(s) towards the target NG-RAN node(s) carrying those end marker packets via CN UP nodes enabling indirect data forwarding.
As part of this functionality, generating 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 generating 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.
5.8.2.9.1
UPF Generating "End marker" Packets



In case of switching user traffic related to an N3 user plane path towards a target/new RAN node without UPF change, the SMF requests the UPF to switch the N3 user plane 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) on each source/ old N3 user plane path.

On receiving this indication, the UPF shall generate end marker packet(s) on each source/old N3 GTP-U tunnel towards the NG-RAN after sending the last PDU on the source/old path.

In case of switching user traffic to an N3 Session tunnel towards a target/new RAN node 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) on the source/old N3 user plane path.

On receiving this indication, the PSA UPF generates end marker packet(s) on each 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 an N9 GTP-U tunnel, the source Intermediate UPF, if applicable, replicates the end marker packet(s) into each of the established PDU Session N3 user plane paths.
For a PDU Session for which more than one N3 user plan path was established, as described in clause 5.11, in case of switching of one or several QoS Flow between established N3 user plane paths, the SMF requests the UPF to switch traffic between the N3 user plane paths 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) on the source / old N3 user plane path.
5.8.2.9.2
SMF Constructing the "End marker" Packets



In the case of switching user plane traffic related to an N3 user plane path towards a target/new NG-RAN node without UPF change, the SMF requests the UPF to switch the N3 user plane path(s) by sending an N4 Session Modification Request message (N4 session ID, new AN Tunnel Info of NG RAN). After sending the last user plane packet on the old path, 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.

After the path switch has been performed, the SMF generates end marker packet(s) and sends it to the UPF. The UPF then forwards the end marker packet(s) to the source the NG-RAN.

In the case of switching user plane traffic related to an N3 user plane path towards a target/new NG-RAN node with UPF change, the SMF requests 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 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.

After the path switch has been performed, the SMF generates the end marker packet(s) and sends it to PSA UPF. The PSA UPF then forwards the end marker packet(s) to the source UPF.
For a PDU Session for which more than one N3 user plan path was established, as described in clause 5.11, in case of switching of a QoS Flow between the Master and the Secondary NG-RAN Node, the SMF requests 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 generates end marker packet(s) and sends them to the UPF. The UPF forwards the end marker packet(s) to the source NG-RAN.
<<<<<<<<<<<<<<<<<<<< Next Changes >>>>>>>>>>>>>>>>>>>>
5.11
Support for Dual Connectivity, Multi-Connectivity

5.11.1
Support for Dual Connectivity

Dual Connectivity involves two radio network nodes in providing radio resources to a given UE (with active radio bearers), while a single N2 termination point exists for the UE between an AMF and the RAN. The RAN architecture and related functions to support Dual Connectivity is further described in RAN specifications (e.g. TS 37.340 [31]).

The RAN node at which the N2 terminates, performs all necessary N2 related functions such as mobility management, relaying of NAS signalling, etc. and manages the handling of user plane connection (e.g. transfer over N3). It is called the Master RAN Node. It may use resources of another RAN node, the Secondary RAN node, to exchange User Plane traffic of an UE

If the UE has Mobility Restriction (either signalled from the UDM, or, locally generated by VPLMN policy in the AMF) the AMF signals these restrictions to the Master RAN Node as Handover Restriction List; this may prevent the Master RAN node from setting up a Dual Connectivity for an UE.
Dual Connectivity provides the possibility for the Master RAN to request the SMF:

-
for some or all PDU Sessions of an UE to direct all the DL User Plane traffic of the PDU Session via a single  N3 user plane path towards the NG-RAN.

NOTE:
The terminating RAN Node, can decide to keep traffic for specific QFI(s) in a PDU Session for a UE on a single RAT, or split them across the two RATs.

-
for some other PDU Sessions of an UE to direct the DL User Plane traffic of some QoS Flows of the PDU Session via a first N3 user plane path to the NG-RANwhile the remaining QoS Flows of the PDU Session are directed to the NG-RAN via a second N3 user plane path.
The Master RAN may create and change this assignment for the user plane of a PDU Session at any time during the life time of the PDU Session;
In both cases, a single PDU Session Id is used to identify the PDU Session.

Additional functional characteristics are:

-
User location information reporting is based on the identity of the cell that is serving the UE in the Master RAN node.
-
Path update signalling related with Dual Connectivity and UPF re-allocation cannot occur at the same time.
<<<<<<<<<<<<<<<<<<<< End of Changes >>>>>>>>>>>>>>>>>>>>
