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1. Introduction
In the last RAN2 meeting, the issue of PDCP SN gap due to discard timer expiry have been discussed, and several solutions were proposed to resolve this issue [1][2][3][4][5]. These solutions can be categorized into three main options, i.e., eNB implementation based solution, UE implementation based solution, and Zero PDU solution [6]. However, no consensus on this issue has been reached yet. Therefore, we summarize the possible solutions with the corresponding pros and cons, and then provide our suggestion to this issue.
2. Discussion
There are three main options on the table so far for the issue of PDCP SN gap. The options with brief illustration are shown in the following.

1) Leave it up to eNB implementation without NOTE [3]
The design of the eNB implementation based solution is based on the concept that AM RLC can always provide in sequence delivery service to PDCP entity. Accordingly, for a missing PDCP PDU with SN X, if the SN of the latest received PDCP PDU of MCG RLC and the SN of the latest received PDCP PDU of SCG RLC are both larger than X, the eNB can identify that the missing PDCP PDU with SN X has been discarded by the UE, and then forward all the PDCP PDU in the buffer to upper layer without waiting for re-ordering timer expiry. The advantage of this solution is no UE impact and is simple for eNB to process. The drawback of this solution is the inefficiency compared to other solutions, which means that the eNB would take a little time to realize that the missing PDCP PDU is discarded by the UE. However, considering that a split bearer is not generally used for delay stringent traffic, such time delay is acceptable.
2) Leave it up to UE implementation by NOTE [2]
There are serval ways for the UE to implement to resolve the PDCP discard issue of split bearer. For example, we can allow the UE not to discard an SDU which already associated a PDCP SN, even if the discard timer of the SDU is expired. In this way, although the resource is not wasting, the normal UE behavior is changed and would cause buffer overflow problem accordingly. Another UE implementation choice is to associate a PDCP SN to every SDU only when the SDU is actually transmitted to the lower layer. In this way, although the resource is not wasting, the normal UE behavior is changed and the UE processing complexity is increased accordingly. Briefly, the above two methods cannot be adopted without the SPEC impact on the UE side. On the contrary, we can re-associate the following PDCP SDUs with PDCP SNs to prevent PDCP SN gap. In this way, the UE implementation is simple, no resource is wasted, and no SPEC impact is expected. But, the UE processing complexity would be increased a little bit. However, if we decide to leave it up to UE implementation by NOTE with the re-association method, it is not mandatory to UE and would not guarantee the issue of PDCP SN gap of PDCP SN gap is resolved by each UE to avoid TCP performance degrading. In the end, a smart eNB would still adopt the eNB implementation based solution to avoid TCP performance degrading. Therefore, we tend not to leave the issue of PDCP SN gap up to UE implementation by NOTE, but up to eNB implementation.
3) Replacing the discarded PDCP SDU with a null SDU with zero length [1]
The idea of this option is to use the PDCP SDUs of zero length in place of PDCP-discarded uplink SDUs. With this solution, we can efficiently resolve the concerned issue, but the cost would be the waste of resource and spec impact. Compared to the eNB implementation based solution, the Zero PDU solution is a little bit over-optimized.
In summary, we believe the eNB implementation based solution is sufficient to resolve the PDCP discard issue of split bearer and give the following proposal.

Proposal 1: For PDCP discard issue of split bearer, leave it up to eNB implementation without NOTE.
3. Conclusions
In this contribution, we summarize the possible solutions on the table with the corresponding pros and cons, and then give the following proposal.

Proposal 1: For PDCP discard issue of split bearer, leave it up to eNB implementation without NOTE.
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