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1 Introduction 
The PDCP discard issue in case of bear split in DC has been discussed in RAN2#89Bis. The intention of this contribution is to give a brief analysis on the detection of discard PDCP PDU on the receiving side.
2 Discussion
For the PDCP discard issue, the key question is whether the discard PDCP PDU can be detected by the receiving side in case of bear split.  According to the current specs, only the AM mode RLC can be used in bear split, and the AM RLC can always provide sequentially delivery service to PDCP layer. Also considering, in normal case (i.e. the data forwarding is not triggered in the DL transmission),  the PDCP entity should also sent the PDCP PDU to RLC entity in ascending order of PDCP SN. So, once a PDCP PDU with SN X is received by PDCP from the in SCG RLC or MCG RLC, the PDCP entity in receiving side can assume that the PDCP PDU with “smaller” SN (both the PDCP SN wrap around and the limitation of on the fly PDCP PDU in transmission side should be considered in comparison) should not be received in this branch. With this assumption, the PDCP of receiving side entity can maintain two extra variables: Latest_PDCP_RX_SN_MCG and Latest_PDCP_RX_SN_SCG, which are used to store the latest PDCP PDU SN received in MCG branch and SCG branch respectively. If both of the two variables are “bigger” than the missing PDCP PDU SN, the PDCP entity of receiving side can assume the missing PDCP PDU has already been discarded by the transmission side and forward the data in the reordering queue accordingly. One example is given as follow:
------------------------------------------------------------- Example Start -----------------------------------------------------------
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In the example above, the PDCP PDU with SN=1 is missing in the reordering queue, the PDCP PDUs with SN = 2/3/4/5 are received in MCG, and the PDCP PDUs with SN = 6/7 are received in SCG. Two variables Latest_PDCP_RX_SN_MCG and Latest_PDCP_RX_SN_SCG are used to maintain the latest PDCP PDU SN received in MCG branch and SCG branch respectively. The Latest_PDCP_RX_SN_MCG = 5 and the Latest_PDCP_RX_SN_SCG 7. Considering the transmission side of PDCP should forward the PDCP PDU to RLC in the ascending order of PDCP SN, and the sequence delivery is always guaranteed by AM RLC, the PDCP entity of receiving side can assume the missing PDCP PDU with SN = 1 has already been discarded in the transmission side and move the reception window to forward the PDCP PDU with SN=2/3/4/5/6/7 to upper layer.
------------------------------------------------------------- Example End ------------------------------------------------------------
According to the analysis above, we can see that, in UL transmission, the PDCP discard in transmission side can be detected in the receiving side (i.e. eNB) by implementation.
Observation 1: In UL transmission, the PDCP discard in transmission side (i.e. UE side) can be detected in the receiving side (i.e. eNB side) by implementation.
The implementation based solution for the PDCP discard detection can also be used in the DL transmission in most cases. However, in DL transmission, if the PDCP data forward is detected or the related RLC is reset, the t-reordering based behaviour should still be used in receiving side as specified in the specs.  
Observation 2: In DL transmission, the implementation based solution for the PDCP discard detection can also be used in most cases. However, in DL transmission, if the PDCP data forward is detected or the related RLC is reset, the t-reordering based behaviour should still be used in receiving side (i.e. UE side) as specified in the specs.
Based on the analysis above, we think the implementation based solution is enough for the detection of PDCP discard in case of bear split, and no other standardized solution is needed.

Proposal: The implementation based solution is enough for the detection of PDCP discard in case of bear split, and no other standardized solution is needed.
3 Conclusion
In this contribution, we give a brief analysis on the detection of discard PDCP PDU on the receiving side. RAN2 is kindly asked to discuss following proposals:
Observation 1: In UL transmission, the PDCP discard in transmission side (i.e. UE side) can be detected in the receiving side (i.e. eNB side) by implementation.
Observation 2: In DL transmission, the implementation based solution for the PDCP discard detection can also be used in most cases. However, in DL transmission, if the PDCP data forward is detected or the related RLC is reset, the t-reordering based behaviour should still be used in receiving side (i.e. UE side) as specified in the specs.
Proposal: The implementation based solution is enough for the detection of PDCP discard in case of bear split, and no other standardized solution is needed.
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