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Introduction
In RAN3#105 meetings, some progresses on data forwarding specifics for reliability and robustness improvements was made 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
According to above conclusions, both “early forwarding” and “late forwarding” need to be standardized, but whether to use "early forwarding" in CHO requires more discussion. In this contribution, we provide some proposals and analysis on how to solve the data forwarding issues for CHO procedure. Accordingly, a CR for TS 38.425 [3] is provided .
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Discussion
For CHO, the network knows that the UE has executed and completed the CHO after the UE successfully sends handover completion message, so if the CHO does not support "early forwarding", it means that only "late forwarding" can be supported. 
In LTE, during legacy handover, from retuning RF chain to the target cell to successfully sending RRC reconfiguration completion message to network, the data transmission of UE is interrupted by probably 30ms ~ 35ms. If the "late forwarding" is used, the interruption time of the UE still needs to consider the signaling delay from the target cell to source cell, and the data forwarding delay from the source cell to the target cell, about twice the X2 transmission delay. The X2 transmission delay is assumed to be 5 ~10 ms, then additional 10 ~ 20 ms delay will be introduced. It means the interruption time of UE is increased an additional 57% for CHO due to "late forwarding". 
Observation 1: The interruption time of UE is increased an additional 57% for CHO due to "late forwarding"
The goal of CHO is to improve the robustness of handover, it should not be at the expense of expanding interruption delay. Also, for some time-sensitive services, CHO technology can also be used to solve the robustness issue, in this case, the "late forwarding" seems a little inappropriate. Therefore, anyway UE should be allowed to adopt "early forwarding" during CHO to adapt to different service requirement. Specifically, how to choose different forwarding mechanisms is up to network implementation.
Proposal 1: It is allowed to use early data forwarding for CHO, how to choose or when to use early data forwarding is up to network implementation.
At present, in RAN2’s discussions of CHO, there is no standardization of a survival timer for each CHO trigger condition, i.e, they are completely controlled by the signaling from source cell, it also means that the execution of CHO may take a long time. On the other hand, based on the channel quality estimation of the link at source side judging if start early data forwarding may cause some error, such as too early judgment. At this time if the UE has higher throughput per user, a large number of packets may be forwarded to the target cells in a short period of time and stored in their buffers, which will easily lead to buffer overflow issue. Therefore it is proposed for RAN3 to consider some enhancement to avoid this issue.
Proposal 2: Consider some enhancement to avoid the buffer overflow at target node in case of using early data forwarding.
A simple solution is to allow the source cell to detect the sending status of the packets, and periodically transmit like DDDS information to the candidate target cells. Upon the receipt of this information, the target cells will actively flush the packets in buffer. The other alternative is fully based on the response from target cell, that is, when the target cell thinks the buffer is about to overflow, it notifys the source cell to provide packet information that needs to be flushed. Both options can work, but the solution 1 is faster in terms of processing speed.
Proposal 3: Specify the most suitable solution to solve above issue.
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Conclusion

In the present contribution we make the following proposal:

Observation 1: The interruption time of UE is increased an additional 57% for CHO due to "late forwarding"
Proposal 1: It is allowed to use early data forwarding for CHO, how to choose or when to use early data forwarding is up to network implementation.
Proposal 2: Consider some enhancement to avoid the buffer overflow at target node in case of using early data forwarding.
Proposal 3: Specify the most suitable solution to solve above issue.
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