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9.3.2.4
Data Forwarding for the Control Plane

Control plane handling for inter-System data forwarding from 5GS to EPS follows the following key principles:

-
PDU session information at the serving NG-RAN node contains mapping information per QoS Flow to a corresponding E-RAB.
-
At handover preparation, the source NG-RAN node shall decide which mapped E-RABs are proposed to be subject to data forwarding and provide this information in the source-to-target container to the target eNB. The source NG-RAN node may provide the direct forwarding path availability to the AMF and SMF. In case direct forwarding path is not available, the SMF decides whether indirect data forwarding is possible. The SMF provides Direct Forwarding Flag to the UPF.
-
The target eNB assigns forwarding TEID/TNL address(es) for the E-RAB(s) for which it accepts data forwarding.
-
In case Direct Forwarding Flag indicates Indirect, a single data forwarding tunnel is established between the source NG-RAN node and UPF per PDU session for which at least data for a single QoS Flow is subject to data forwarding.
-
In case direct data forwarding, the SMF transmits the TEID/TNL address(es) for the E-RAB(s) accepted for data forwarding as assigned by the target eNB within the Data Forwarding E-RAB List.
9.3.2.5
Data Forwarding for the User Plane

User plane handling for inter-System data forwarding from 5GS to EPS follows the following key principles:
For indirect data forwarding:
-
For the QoS flows accepted for data forwarding, the NG-RAN node initiates data forwarding to the UPF by the corresponding PDU session data forwarding tunnel(s).
-
The UPF maps forwarded data received from the per PDU session data forwarding tunnel(s) to the mapped EPS bearer(s) removing the QFI.

Handling of end marker packets:

The source NG-RAN node receives one or several end marker packets per PDU session from the UPF. When there are no more data packets to be forwarded for QoS flows mapped to an E-RAB, the source NG-RAN node sends one or several end markers including one QFI of those QoS flows mapped to that E-RAB and sends the end marker packets to the UPF over the PDU session tunnel. From the included QFI in the end markers and its mapping to an EPS bearer ID, the UPF knows which EPS bearer tunnel it needs to forward the end-markers to the SGW. The QFI is removed in the end marker packets sent to the SGW.
For direct data forwarding:

-
For the QoS flows accepted for data forwarding, the NG-RAN node initiates data forwarding to the target eNB by the corresponding E-RAB data forwarding tunnel(s). PDCP SDUs without PDCP SN are forwarded.
Handling of end marker packets:

The source NG-RAN node receives one or several end marker packets per PDU session from the UPF. When there are no more data packets to be forwarded for QoS flows mapped to an E-RAB, the source NG-RAN node sends one or several end markers to the mapped E-RAB tunnel. 
9.3.3
From EPC to 5GC

9.3.3.1
Data Forwarding for the Control Plane

Control plane handling for inter-System data forwarding from EPS to 5GS follows the following key principles:

-
The target NG-RAN node receives in the Handover Request message the mapping between E-RAB ID(s) and QoS Flow ID(s). It decides whether to accept the data forwarding for E-RAB IDs proposed for forwarding within the Source NG-RAN Node to Target NG-RAN Node Transparent Container. If Direct Forwarding Flag indicates indirect, it assigns a TEID/TNL address for each PDU session for which at least one QoS flow is involved in the accepted forwarding. If Direct Forwarding Flag indicates direct, it assigns a TEID/TNL address for each E-RAB accepted for data forwarding.
-
The target NG-RAN node sends the Handover Request Acknowledge message in which it indicates the list of PDU sessions and QoS flows for which it has accepted the forwarding.

-
For indirect data forwarding, a single data forwarding tunnel is established between the UPF and the target NG-RAN node per PDU session for which at least data for a single QoS Flow is subject to data forwarding.
-
The source eNB receives in the Handover Command message the list of E-RAB IDs for which the target NG-RAN node has accepted data forwarding of corresponding PDU sessions and QoS flows.

9.3.3.2
Data Forwarding for the User Plane

User plane handling for inter-System data forwarding from EPS to 5GS follows the following key principles:
For indirect data forwarding:
-
For each E-RAB accepted for data forwarding, the source eNB forwards data to the SGW in the corresponding E-RAB tunnel and the SGW forwards the received data to the UPF in the E-RAB tunnel.

-
The UPF maps the forwarded data received from an E-RAB tunnel to the corresponding mapped PDU session tunnel, adding a QFI value.

-
The target NG-RAN node maps a forwarded packet to the corresponding DRB based on the received QFI value. It prioritizes the forwarded packets over the fresh packets for those QoS flows.
Handling of end marker packets:

The UPF/PGW-U sends one or several end marker packets to the SGW per EPS bearer. The SGW forwards the received end markers per EPS bearer to the source eNB. When there are no more data packets to be forwarded for an E-RAB, the source eNB forwards the received end markers in the EPS bearer tunnel to the SGW and the SGW forwards them to the UPF. The UPF adds one QFI among the QoS flows mapped to that E-RAB to the end markers and sends those end markers to the target NG-RAN node in the per PDU session tunnel. When the target NG-RAN node receives an end marker with a QFI added, the target NG-RAN node starts to transmit the data packets of all QoS flows mapped to the corresponding E-RAB received from the core network towards the UE.

For direct data forwarding:
-
For each E-RAB accepted for data forwarding, the source eNB forwards data in the corresponding E-RAB tunnel 
-
The target NG-RAN node maps a forwarded packet to the corresponding DRB based on the the mapping between E-RAB ID(s) and QoS Flow ID(s) received in the Handover Request message.
Handling of end marker packets:

The UPF/PGW-U sends one or several end marker packets to the SGW per EPS bearer. The SGW forwards the received end markers per EPS bearer to the source eNB. When there are no more data packets to be forwarded for an E-RAB, the source eNB forwards the received end markers in the EPS bearer tunnel to the target NG-RAN node in the per E-RAB tunnel. The target NG-RAN node starts to transmit the data packets of all QoS flows mapped to the corresponding E-RAB received from the core network towards the UE.

