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1．Introduction
In RAN3 #95bis, there is conclusion:
----------------------------------------------------------------------------------------------
RAN3 has decided to select Option 2 (based on centralised PDCP/RRC and decentralised RLC/MAC/PHY) for normative work in Release 15. With this selection, RAN3 agreed to work on possible enhancements to option 2, to address fast centralized retransmission of lost PDUs during the normative phase of Release 15.  

----------------------------------------------------------------------------------------------
In this paper, we provide the solution analysis on the enhanced lost PDCP PDU retransmission for option2 in the intra-gNB-CU inter-gNB-DU mobility procedure.
2． Discussion
In last RAN3 meeting, option 2 was selected for the high layer RAN architecture split. And the possible enhancements for lost PDCP PDU retransmission for option 2 are still open. In this contribution, we continue the discussion on this topic and provide our solutions from the standardization perspective.
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Fig. 1: Intra-gNB-CU inter-gNB-DU mobility scenario.
In our previous contribution [1], three kinds solutions are provided for the fast centralized retransmission of lost PDCP PDUs during the intra-gNB-CU inter-gNB-DU mobility for option 2. The key point for the other solution variants solution 2 and 3 in [1] are allowing the target gNB-DU to buffer a copy of PDCP PDUs in advance which are transmitting to source gNB-DU, and the gNB-DU in solution 3 should provide cross-layer processing capability in order to identify the undelivered PDCP PDUs from the PDCP status report triggered by UE. From the standardization perspective, solution 2 and 3 are a bit more complicated with some implementation enhancement comparing with solution 1, which seems to be the most direct solution. Here we kick off the standardization work based on solution 1, as we called Solution A as below.
Solution A---UE triggered PDCP PDU retransmission
In this solution, UE triggers a PDCP status report to gNB-CU via target gNB-DU after the mobility resource preparation procedure is completed, which has been supported as PDCP data recovery. As shown in Fig.2, by decoding the PDCP status report, gNB-CU retransmits the lost PDCP PDUs to UE via target gNB-DU. Since the PDCP status report triggered by UE is transparent to gNB-DU, this solution has no impact on the F1 interface and thus does not require any new functions for the F1 interface between gNB-CU and gNB-DU. 
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Fig. 2: UE triggered PDCP PDU retransmission procedure.
Observation 1: UE triggers a PDCP status report to gNB-CU via target gNB-DU after the mobility resource preparation procedure is completed, which has been supported as PDCP data recovery. As shown in Fig.2, by decoding the PDCP status report, gNB-CU retransmits the lost PDCP PDUs to UE via target gNB-DU. Since the PDCP status report triggered by UE is transparent to gNB-DU, this solution has no impact on the F1 interface and thus does not require any new functions for the F1 interface between gNB-CU and gNB-DU. 
Besides the UE triggered PDCP PDU retransmission, another way is to allow the source gNB-DU to send a message to gNB-CU in order to notify the PDCP PDU transmission status. This gNB-DU triggered message relies on the RLC status report from UE. Naturally this message is an F1 application protocol (F1AP) message and should be standardized. The gNB-DU triggered PDCP PDU retransmission solution is described as follows.
Solution B---gNB-DU triggered PDCP PDU retransmission
According to the RLC status report from UE, source gNB-DU is able to identify the highest PDCP PDU SN successfully delivered in sequence to the UE. Then the source gNB-DU will trigger a gNB-DU measurement report including the highest PDCP PDU SN successfully delivered in sequence to the UE and sends this info to gNB-CU. Based on this message, gNB-CU will retransmit the undelivered PDCP PDUs to UE via target gNB-DU. This gNB-DU measurement report transmitted between gNB-DU and gNB-CU is a F1AP message and should be standardized.
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Fig. 3: gNB-DU triggered PDCP PDU retransmission procedure.
Observation 2: According to the RLC status report from UE, source gNB-DU is able to identify the highest PDCP PDU SN successfully delivered in sequence to the UE. Then the source gNB-DU will trigger to send a gNB-DU measurement report including the highest PDCP PDU SN successfully delivered in sequence to the UE to gNB-CU. Based on this message, gNB-CU will retransmit the undelivered PDCP PDUs to UE via target gNB-DU. This DU measurement report transmitted between gNB-DU and gNB-CU is a F1AP message and should be standardized.
Solution A and solution B are not in conflict but complementary, both can be adopted for the PDCP PDU retransmission. For solution B, the highest acked PDCP PDU SN will be sent to gNB-CU. Thus CU knows from which PDCP PDUs need to be retransmitted. In this case, some PDCP PDUs which are assumed to be lost may be “in flight” and could have been successfully received by UE, but they still may be retransmitted. For this reason, solution A can provide more accurate status of the received PDCP PDUs and the retransmission of redundancy PDCP PDUs can be reduced. But this solution depends on the PDCP status report  from UE.
On solution A, the UE triggered PDCP status report will be transmitted in the form of DRB between gNB-CU and gNB-DU, the UE behaviour needs to be confirmed by RAN2, while the transmission of PDCP status report from UE has no impact on F1 interface, seems only stage2 TP is needed for Solution A. From RAN3 perspective, Solution B requires to define a  new gNB-DU measurement report message as F1 AP message between gNB-CU and gNB-DU, the gNB-DU management function defined in TS38.401 can be reused for this purpose.
Based on the above analysis, RAN3 is kindly suggested to adopt the following proposal: 
Proposal1: Solution A and Solution B are not in conflict but complementary, both can be adopted for the PDCP PDU retransmission.
Proposal2: Solution A needs to be confirmed by RAN2, if selected, seems only stage2 TP is needed from RAN3 perspective.
Proposal3: Solution B requires to define a new gNB-DU measurement report message as F1 AP message between gNB-CU and gNB-DU, the gNB-DU management function defined in TS38.401 can be reused for this purpose.
According to the above analysis, the TP proposed to be captured in TS38.401 is in [2].
3． Conclusion
RAN3 is kindly asked to discuss and adopt the following observations and proposals:
Observation 1: UE triggers a PDCP status report to gNB-CU via target gNB-DU after the mobility resource preparation procedure is completed, which has been supported as PDCP data recovery. As shown in Fig.2, by decoding the PDCP status report, gNB-CU retransmits the lost PDCP PDUs to UE via target gNB-DU. Since the PDCP status report triggered by UE is transparent to gNB-DU, this solution has no impact on the F1 interface and thus does not require any new functions for the F1 interface between gNB-CU and gNB-DU. 
Observation 2: According to the RLC status report from UE, source gNB-DU is able to identify the highest PDCP PDU SN successfully delivered in sequence to the UE. Then the source gNB-DU will trigger to send a gNB-DU measurement report including the highest PDCP PDU SN successfully delivered in sequence to the UE to gNB-CU. Based on this message, gNB-CU will retransmit the undelivered PDCP PDUs to UE via target gNB-DU. This DU measurement report transmitted between gNB-DU and gNB-CU is a F1AP message and should be standardized.
Proposal1: Solution A and Solution B are not in conflict but complementary, both can be adopted for the PDCP PDU retransmission.

Proposal2: Solution A needs to be confirmed by RAN2, if selected, seems only stage2 TP is needed from RAN3 perspective.
Proposal3: Solution B requires to define a new gNB-DU measurement report message as F1 AP message between gNB-CU and gNB-DU, the gNB-DU management function defined in TS38.401 can be reused for this purpose.
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