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1
Introduction

In the previous RAN3 meetings, the early data forwarding is agreed for both the DAPS Handover and the Conditional Handover. And the X2/Xn Early Forwarding Transfer procedure is introduced to support the early data forwarding,
The data forwarding is handled by the gNB-UP. In the source gNB, the CU-UP should be informed of multiple data forwarding information to different target nodes when multiple target nodes are configured for Conditional handover, and should provide the content in the EARLY FORWADING TRANSFER message to be sent to the target node. In the target gNB, the CU-UP should receive the information in the EARLY FORWADING TRANSFER message to be sent from the source node.
So, the E1 interface shall be enhanced to support the data forwarding to the multiple target nodes and the early data forwarding.
2
Discussion
2.1
E1 impact in the source gNB
In the previous meetings, RAN3 agreed supporting the early data forwarding when DAPS Handover or Conditional Handover is performed. RAN3 mainly discussed X2 and Xn impact to support the early forwarding and agree some features, e.g. introducing the new Early Forwarding Transfer procedure. In the CP-UP split RAN architecture, the data forwarding is performed in CU-UP, so the enhancement of the X2/Xn interface for data forwarding has impact on the E1 interface.

Based on the agreements for the early data forwarding, Figure 1 shows the DAPS Handover/Conditional Handover procedure involving E1 procedure in the source gNB. As seen in Figure 1, there would be some issues on E1 interface in the source gNB to support the early data forwarding:
1. How to provide the information for data forwarding to multiple target nodes from the CU-CP to the CU-UP?
2. How to support early data forwarding?
· Which function, the CU-CP or the CU-UP decides early data forwarding?

· How to deliver the First DL COUNT and the Discarding DL COUNT information from the CU-UP to the CU-CP?
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Figure 1.

Regarding the first issue, the source gNB may select multiple target cells and nodes for the Conditional Handover, and perform the Conditional Handover preparation procedure with multiple target nodes. If the data forwarding can be supported, each target node provides the data forwarding information to the source node. So the source node needs to maintain data forwarding information to each target node for one UE. However, the current BEARER CONTEXT MODIFICATION REQUEST message carries only one data forwarding information per DRB or per PDU Session. So, if the source node decides to perform the early data forwarding to multiple target nodes, the CU-UP in the source node shall have the data forwarding information for each target node. 
Proposal 1: The UE Context Modification Request procedure is enhanced to provide the data forwarding information per each target node from the CU-CP to the CU-UP.

Different from the legacy handover, the early data forwarding can be supported when DAPS Handover or Conditional Handover is configured. If the early data forwarding is supported, the source node decides when it initiates the early data forwarding. In case of the CU-UP split RAN architecture in the source node, after DAPS Handover or Conditional Handover is prepared, and the related data forwarding information is configured in the CU-UP, the CU-CP or the CU-UP should decide whether to initiate the early data forwarding:
· Solution 1: the CU-CP decides when to initiate the early data forwarding

· Solution 2: the CU-UP decides when to initiate the early data forwarding

The data forwarding is mainly handled by the CU-UP. And the information contained in the X2/Xn EARLY FORWARDING TRANSFER message shall be provided by the CU-UP. Especially the CU-UP can decide whether to send the DL discarding information to the target node(s) because the CU-UP has the enough information which PDCP PDUs among the early forwarded PDCP PDUs are sent to the UE. So it’s reasonable that the CU-UP decides when to initiate the early data forwarding.
Proposal 2: The CU-UP in the source gNB should decide when to initiate the early data forwarding to the target node(s).

After the early data forwarding is initiated, the source node should provide the First DL COUNT information to the target node(s) by sending the X2/Xn EARLY FORWARD TRANSFER message. For the CU-CP in the source gNB to send the EARLY FORWARD TRANSFER message to the target node(s), the CU-UP needs to provide the First DL COUNT information after it initiates the early data forwarding to the target node(s). Also when the CU-UP decides to trigger the discarding of the already forwarded data to the target node(s), the CU-UP needs to provide the DL discarding information to the CU-CP. Currently the Bearer Context Modification Required procedure is used when the CU-UP needs to initiate the modification of the related DRB or PDU Session resource. So the Bearer Context Modification Required procedure can be reused when the CU-UP need to deliver the First DL COUNT or the Discarding DL COUNT information to the CU-CP.
Proposal 3: The Bearer Context Modification Required procedure is enhanced to provide the First DL COUNT and the Discarding DL COUNT information to the CU-UP in the source gNB.

2.2
E1 impact in the target gNB
Figure 2 shows the DAPS Handover/Conditional Handover procedure involving E1 procedure in the target gNB. If the early data forwarding is supported, the source node may initiate the early data forwarding to the target gNB and send the EARLY FORWARDING TRANSFER message including the First DL COUNT information or the Discarding DL COUNT information before the UE accesses the target gNB. So when the CU-CP in the target gNB receives the X2/Xn EARLY FORWARDING TRANSFER message from the source node, the CU-CP shall provide the information contained in the EARLY FORWARDING TRANSFER message to the CU-UP. As like delivering the SN Status Transfer information, the existing BEARER CONTEXT MODIFICATION procedure can be used to deliver the Early Forwarding Transfer information.
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Figure 2.

Proposal 4: The Bearer Context Modification procedure is enhanced to provide the First DL COUNT and the Discarding DL COUNT information to the CU-UP in the target gNB when the CU-CP in the target gNB receives the EARLY FORWARDING TRANSFER message from the source node.

3
Conclusion
Proposal 1: The UE Context Modification Request procedure is enhanced to provide the data forwarding information per each target node from the CU-CP to the CU-UP.

Proposal 2: The CU-UP in the source gNB should decide when to initiate the early data forwarding to the target node(s).

Proposal 3: The Bearer Context Modification Required procedure is enhanced to provide the First DL COUNT and the Discarding DL COUNT information to the CU-UP in the source gNB.

Proposal 4: The Bearer Context Modification procedure is enhanced to provide the First DL COUNT and the Discarding DL COUNT information to the CU-UP in the target gNB when the CU-CP in the target gNB receives the EARLY FORWARDING TRANSFER message from the source node.

Proposal 5: RAN3 agreed the TP for the draft CR for TS 38.463 in [1]. 
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