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Introduction
In last RAN3 meetings, some progresses on data forwarding specifics for reliability and robustness improvements was made as the WA: WA: When to start data forwarding is up to implementation. However, there are some issues to be further clarified and discussed. e.g, current data forwarding principles are adopted as BL? If enhancements to late data forwarding or early data forwarding should be done? etc. In this contribution, we provide some proposals and analysis on how to solve these data forwarding issues for CHO procedure.
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Discussion
Based on the discussion of the last RAN3 meeting, the data forwarding mechanism for CHO is divided into two types, one type is Late data forwarding, the other is Early data forwarding, which are determined by the network implement according to the service requirements and the number of candidate cells configured. Accordingly, RAN3 firstly requires a standard definition of Late data forwarding and Early data forwarding, and then considers using the WA “starting data forwarding is up to implementation ” as a baseline, and further study possible optimization.

Proposal 1：Confirm to define Late data forwarding and Early data forwarding based on whether target cell is known.
Proposal 2：Confirm that both Late data forwarding and Early data forwarding are allowed for CHO, which way is determined by the network implementation. 
Is there any enhancement for Late data forwarding？
According to the definition of Late data forwarding above, there are only two possible methods to start data forwarding, One is that start upon receiving the successful accessing indication of a target cell, which is already supported. The other method is that enable the information of target cell to be known by source cell in advance, for example, a “bye” message is signaled to source cell by UE. But with regard to the issue, most companies in RAN2 have said not to prefer the enhancement [2], as such signaling is unreliable, and bring more signaling overhead and risk. Therefore, since there is no need to consider more for interruption delay in this case, it is better to adopt the first method for Late data forwarding, there is no need to introduce other enhancement.

Proposal 3：There is no need to introduce other enhancement for Late data forwarding, i.e, start data forwarding for CHO upon receiving the successful accessing indication of a target cell.
Is there any enhancement for Early data forwarding？
According to the above definition, Early data forwarding is mainly applicable to the services with higher interruption time requirement, specifically for the CHO + eMBB case, or only a few eNB/gNB as candidate target, including where multiple candidate cells are located in the same eNB/gNB. For these cases, starting data forwarding as soon as possible will help to reduce the interruption time of CHO. Specifically, based on the channel quality of the link at source side, e.g, CQI reporting, uplink signal measurement and so on, the source cell can make a decision whether the UE enter handover area, and then start forwarding data towards all candidate target cells.

Proposal 4：To allow source cell to decide whether to start forwarding data to all candidate target cells based on channel quality estimation of the link at source side. 

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 targte 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 enhancements to avoid this issue.

Proposal 5: To consider some enhancements to avoid the buffer overflow issue in case of using early data forwarding.
A typical 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 further consideration needs to be given to which is more suitable for standardization.

Proposal 6: To discuss the above enhancements to find the most suitable standard solution.
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Conclusion

In the present contribution we make the following proposal:

Proposal 1：Confirm to define Late data forwarding and Early data forwarding based on whether target cell is known.

Proposal 2：Confirm that both Late data forwarding and Early data forwarding are allowed for CHO, which way is determined by the network implementation.
Proposal 3：There is no need to introduce other enhancement for Late data forwarding, i.e, start data forwarding for CHO upon receiving the successful accessing indication of a target cell.

Proposal 4：To allow source cell to decide whether to start forwarding data to all candidate target cells based on channel quality estimation of the link at source side.
Proposal 5: To consider some enhancements to avoid the buffer overflow issue in case of using early data forwarding.
Proposal 6: To discuss the above enhancements to find the most suitable standard solution.
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