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1 Introduction
In TS 36.323(V14.2.0) [1], the PDCP status report is described as follows: 
When upper layers request a PDCP re-establishment or PDCP Data Recovery; or when PDCP status report is triggered by polling or periodic reporting; or when PDCP status report is triggered by WLAN Connection Status Reporting of temporary unavailability, for radio bearers that are mapped on RLC AM, the UE shall send PDCP status report. 
In NR, the functionalities of PDCP entity have been changed and enhanced based on the following agreements,  
-
A unified re-ordering schemes is used for DRB(s)/SRB(s) and UM and AM, with LTE as baseline.  

-
It is desirable to disable PDCP reordering.  
-
Use First Missing COUNT (FMC) instead of FMS in the PDCP Status Report.

- PDCP supports the re-ordering functionality (T-reordering)
- Complete PDCP PDUs can be delivered out-of-order from RLC to PDCP. RLC delivers PDCP PDUs to PDCP after the PDU is reassembled

- PDCP reordering is always enabled if in sequence delivery to layers above PDCP is needed (i.e. even in non-DC case)
In this contribution, we discuss the enhancement on PDCP status report.
2 Discussion
2.1 Necessity 
In 5G CU/DU architecture, PDCP entity is located in CU and RLC entity is located in DU. For RLC status report, the receiving side of the RLC AM entity informs the transmitting side whether RLC PDUs are correctly received. However, the RLC status report cannot guarantee the transmission reliability on the F1 interface between CU and DU.  
Observation1: In CU/DU architecture, PDCP status report should be enhanced to guarantee the transmission reliability on both radio link and F1 interface.
In DC scenario, PDCP entity works as the user plane anchor. The PDCP entity at the transmitting side should record and control the flow rate of each leg. Therefore, the PDCP entity at the transmitting side should be able to request the PDCP PDU reception status from the receiving side, which can be achieved by PDCP status report.
Observation2: PDCP status report can be used for flow control in multi-connectivity scenarios. 

2.2 Feasibility
In LTE, the expiry of the RLC t-Reordering timer causes an RLC status report to be triggered for recovery of missing RLC PDUs. RLC SDUs are delivered to PDCP after reassembling. PDCP entity supports the reordering functionality, which is always enabled if in sequence delivery to layers above PDCP is needed. PDCP reordering is based on PDCP SN. With the help reordering operation, PDCP status report is much more convenient to be generated compared to LTE.
In LTE, PDCP status report includes FMS and bitmap to indicate the reception after the first missing PDCP SDU, and the bitmap field is variable. In our opinion, the format of NR PDCP status report can follow the baseline in LTE. Considering different requirements stated in Section 2.1, PDCP status report in NR can add new triggers besides PDCP re-establishment.
Proposal 1: The format of NR PDCP status report follows the LTE baseline.
Proposal 2: Add new triggers for PDCP status report in NR. 
2.3 Possible enhancement points
For DRB with high reliability requirement, RLC entity works in AM. With RLC status report and retransmission mechanism, only the reliability of RLC and lower layer radio link can be guaranteed. In CU/DU architecture, the new trigger of PDCP status report should be added to improve the whole radio link reliability, especially for the PDCP entity mapped on RLC AM.
Proposal 3: The PDCP status report can be triggered by the missing PDCP PDU.
For DRB with limited reliability requirement, RLC entity works in UM. From the perspective of flow control, the PDCP entity at the receiving side can send PDCP status report to inform the condition of each RLC UM leg. Under this condition, the PDCP status report can be triggered periodically or by polling from the transmitting side.
Proposal 4: The PDCP status report can be triggered periodically or by polling from the transmitting side in RLC AM/UM.
3 Conclusions
In this paper, we have discussed the necessity and feasibility to enhance the PDCP status report. The observations and proposals are listed below:
Observation1: In CU/DU architecture, PDCP status report should be enhanced to guarantee the transmission reliability on both radio link and F1 interface.
Observation2: PDCP status report can be applied to flow control in multi-connectivity scenarios. 

Proposal 1: The format of NR PDCP status report follows the LTE baseline.
Proposal 2: Add new triggers for PDCP status report in NR. 
Proposal 3: The PDCP status report can be triggered by the missing PDCP PDU.

Proposal 4: The PDCP status report can be triggered periodically or by polling from the transmitting side in RLC AM/UM.
4 References

[1] TS36.323, E-UTRA; PDCP specification, v 14.2.0
