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1 Introduction
At previous RAN3 meeting, agreements and working assumptions related to data forwarding procedures for Conditional handover are listed as below:
	· WA: When to start data forwarding is up to implementation
· Concentrate further discussion on the following 2 options: early forwarding, and late forwarding initiated after the source NG-RAN node knows that the UE has successfully accessed a target NG-RAN node
· We agree to specify both “early forwarding” and “late forwarding” according to definitions in agreed St2 TPs; whether to use early data forwarding for CHO is FFS


In this document we discussed the early data forwarding procedure for Conditional Handover and give our proposals.
2 Discussion
Both early data forwarding and late data forwarding were widely discussed in previous RAN3 meetings. And it was agreed to specify both “early forwarding” and “late forwarding” according to definitions in agreed St2 TPs, and whether to use early data forwarding for CHO is FFS.
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Figure 1 Conditional HO procedure
As the figure shows above, for early data forwarding, it is initiated before the UE executes the handover procedure, which may casue a lot of packet duplications and occupy a lot of candidate target eNB/gNB’s resources, but since the data has been transferred to the target eNB/gNB in advance, there will be lower data delivery interruptions. For late data forwarding, it is initiated after the source eNB/gNB knows that the UE has successfully accessed a target eNB/gNB, in this way, it may reduce the resource load of the candidate eNB/gNB and there is less packet duplication. But since the data shall tranmit to the target node when UE has successfully accessed, there will be data delivery interruptions, and compared to the legacy data forwarding procedure, there is one more X2/Xn signal (HO success), which may cause extra data delay.
In reality scenarios, the CHO also should be used in the time sensitive scenarios to improve robustness, in this situation, early data forwarding should be adopted. And once the target eNB/gNB has tight resources, the late data forwarding can be chosen. Therefore, both early data forwarding and late data forwarding can be used in CHO, and when to start data forwarding is up to implementation.
Proposal 1: Both early data forwarding and late data forwarding can be used in CHO, and when to start data forwarding is up to implementation.
Since the early data forwarding has been standardized in DAPS handover procedure, the early data forwarding rules used in DAPS can also be used in CHO. For downlink transmission, the source eNB/gNB does not stop transmitting downlink packets until it receives the HO SUCCESS message from the target eNB/gNB. For uplink transmission, the UL delivery to the CN from the source eNB/gNB continues until the source eNB/gNB sends the last SN Status Transfer to the target eNB/gNB. The target eNB/gNB won’t forward uplink packets in-sequence to the CN until it receives the last SN STATUS TRANSFER.
Proposal 2: The early data forwarding rules used in DAPS can also be used in CHO.
Considering the early data forwarding may cause more resource consumption at the candidate target nodes, the time between the data forwarded to the candidate target nodes to the final target node can transmits data with the UE is unpredictable, during this time, when the candidate target node’s resources are tight, they should request the source node to update an intermediate SN status transfer message (between the moment UE disconnects from the source and the last SN STATUS TRANSFER) to discard the packets already delivered to the UE. One may concern about the X2/Xn signal overhead problem, but compared with the overload issues happened in candidate target node, it is more acceptable.
Proposal 3: If the candidate target node’s resources are tight, they should request the source node to update an intermediate SN status transfer message to discard the packets already delivered to the UE. 
3 Conclusion
In this paper, we discussed the early data forwarding procedure for Conditional Handover procedure and give our proposals as below:

Proposal 1: Both early data forwarding and late data forwarding can be used in CHO, and when to start data forwarding is up to implementation.
Proposal 2: The early data forwarding rules used in DAPS can also be used in CHO.
Proposal 3: If the candidate target node’s resources are tight, they should request the source node to update an intermediate SN status transfer message to discard the packets already delivered to the UE. 
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