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--------Start of the first Change------
[bookmark: _Toc29248353][bookmark: _Toc37200940][bookmark: _Toc46492806][bookmark: _Toc52568332]8.4	User data forwarding
Upon EN-DC specific activities, user data forwarding may be performed for E-RABs for which the bearer type change from/to MN terminated bearer to/from SN terminated bearer is performed. The behaviour of the node from which data is forwarded is the same as specified for the "source eNB" for handover, the behaviour of the node to which data is forwarded is the same as specified for the "target eNB" for handover.
For MR-DC with 5GC, user data forwarding may be performed between NG-RAN nodes whenever the logical node hosting the PDCP entity changes. The behaviour of the node from which data is forwarded is the same as specified for the "source NG-RAN node" for handover, the behaviour of the node to which data is forwarded is the same as specified for the "target NG-RAN node" for handover.
For mobility scenarios which involve more than two RAN nodes, either direct or indirect data forwarding may be applied. Two transport layer addresses of different versions may be provided to enable that the source RAN node can select either IPv4 or IPv6.
Direct data forwarding for inter-system handover is specified in TS 38.300 [3]. If a gNB and an en-gNB are involved in direct data forwarding and realised within the same network entity, inter-system handover to and from EN-DC allows direct data forwarding being performed in a node-internal way, in which case the source RAN node provides a UE context reference to the target side as described in clause 10.16.
For MR-DC with 5GC, offloading of QoS flows within one PDU session may be performed between NG-RAN nodes. The handling of End Marker packets in case of NG-RAN initiated PDU session split is described in clause 10.14.3 and 10.14.4.
--------Start of the next Change------
[bookmark: _Toc29248394][bookmark: _Toc37200981][bookmark: _Toc46492847][bookmark: _Toc52568373]10.14.3	PDU Session Split at UPF (RAN initiated QoS flows offloading from MN to SN)
When some QoS flows are offloaded from the MN to the SN, the MN may decide to split the PDU session served by the MN into more than one NG-U tunnels. The MN sends the SN Addition/Modification Request message including UPF UL TEID address used at the MN. Later on, if the MN receives a new UL TEID in the PDU Session Resource Modify Confirm message, the MN may provide the new UL TEID to the SN.


Figure 10.14.3-1: PDU Session Split at UPF during RAN initiated PDU session resource modify (QoS flows offloading from MN to SN)
1-2.	If the MN decides to split a PDU session, it uses the SN Addition procedure or the MN-initiated SN Modification procedure, including current UPF UL NG-U tunnel used at the MN. If in-order delivery is required for some QoS flows, an UL forwarding tunnel may be setup for the PDU session at this stage.
NOTE 1:	In case the MN offloads some QoS flows to the SN within a PDU session already split between the MN and the SN, the MN initiated SN Modification procedure is used.
3-6d.	If in-order delivery is required, the SN buffers the first packets received from the UE for a certain QoS flow until it receives an GTP-U end marker packet over the UL forwarding tunnel indicating that the MN has delivered all UL packets from the source side to UPF for that QoS flow. Then the SN starts delivering UL packets to UPF for that QoS flow using the UPF UL TEID address used at the MN received at step 1.
7-8.	The MN uses the PDU Session Resource Modify Indication message to inform 5GC that the PDU session is split into two tunnels and indicate which QoS flows are associated with which DL tunnel. The 5GC triggers the sending of DL End Marker packets without QFI tag and confirms with the PDU Session Resource Modify Confirm message and allocates corresponding uplink tunnels.
After receiving the End Marker packet(s) from UPF, the MN determines that the End Marker packets only work on the offloaded QoS flows, and may stop delivering and discard DL packets of the offloaded QoS flows, and the MN shall continue transmiting DL packets for the not offloaded QoS flows, if any.
9-10.	If the MN receives a new UL TEID in the PDU Session Resource Modify Confirm message for itself, the MN will use it to deliver UL packets to UPF. If the MN receives a new UL TEID for the SN, then the MN-initiated SN Modification procedure (i.e., step 9 and step 10) is used to provide the new UL TEID to the SN and then the SN switches to use the new UL TEID to deliver UL packets.
10.14.4	PDU Session Split at UPF (RAN initiates QoS flows offloading from SN to MN)
When some QoS flows are offloaded from the SN to the MN, the MN may decide to split the PDU session served by the SN into more than one NG-U tunnels. If the MN requests to offload, the MN sends the SN Modification Request message to the SN. In case the SN requests to offload, the SN sends the SN Modification Required message to the MN.


Figure 10.14.4-1: PDU Session Split at UPF during RAN initiated PDU session resource modify (QoS flows offloading from SN to MN)
1a-1c.	When the MN requests to offload some QoS flows from the SN to the MN for a PDU session, it sends the SN Modification Request message. If in-order delivery is required for some of the QoS flows, an UL forwarding tunnel may be setup for the PDU session at this stage and the MN provides the UL forwarding tunnel address information in the Xn-U Address Indication message.
2a-2b.	When the SN requests to offload some QoS flows to the MN for a PDU session, the SN sends the SN Modification Required message. If in-order delivery is required for some of the QoS flows, an UL forwarding tunnel may be setup for the PDU session at this stage and the MN provides the UL forwarding tunnel address information in the SN Modification Confirm message.
3-6d.	If in-order delivery is required, the MN buffers the first packets received from the UE for a certain QoS flow until it receives an GTP-U end marker packet over the UL forwarding tunnel indicating that the SN has delivered all UL packets from the source side to UPF for that QoS flow.
7-8.	The MN uses the PDU Session Resource Modify Indication message to inform 5GC that the PDU session is split into two tunnels and indicate which QoS flows are associated with which DL tunnel. The 5GC triggers the sending of DL End Marker packets without QFI tag and confirms with the PDU Session Resource Modify Confirm message and allocates corresponding uplink tunnels.
After receiving the End Marker packet(s) from UPF, the SN determines that the End Marker packets only work on the offloaded QoS flows, and may stop delivering and discard DL packets of the offloaded QoS flows, and the SN shall continue transmiting DL packets for the not offloaded QoS flows, if any.
9-10.	If the MN receives a new UL TEID in the PDU Session Resource Modify Confirm message for itself, the MN will use it to deliver UL packets to UPF. If the MN receives a new UL TEID for the SN, then the MN-initiated SN Modification procedure (i.e., the step 9 and step 10) is used to provide the new UL TEID to the SN and then the SN switches to use the new UL TEID to deliver UL packets.
--------End of the Changes------
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