3GPP TSG-RAN WG2 Meeting #103bis	                                                   R2-1815269
Chengdu, China, 8th - 12th October 2018
                                

Agenda item:	11.7.2
Source:	CMCC
[bookmark: OLE_LINK3][bookmark: OLE_LINK4]Title:	PDCP status report enhancement in IIoT
Document for:	Discussion
Introduction
During last RAN plenary meeting #81, the Study Item on NR Industrial IoT (IIoT) has been approved. Based on the email discussion on the clarification of NR IIoT Release 16 scope [1], the enhancement of PDCP duplication was again adopted in the email discussion which states that,
1) L2/L3 enhancements:
[bookmark: _Hlk524312897][bookmark: _Hlk524312950]a) Data duplication and multi-connectivity enhancements, including (RAN2/RAN3):
1) Resource efficient PDCP duplication e.g. coordination between the nodes for PDCP duplication activation and resource efficiency insurance, avoiding unnecessary duplicate transmissions etc.
2) PDCP duplication with more than 2 copies  leveraging (combination of) DC and CA, whereupon data transmission takes places from most two nodes : assessment of the gains, and if beneficial, study the associated solutions. 
3) Potential impacts of higher layer multi-connectivity as studied by SA2.

In this contribution, we discuss the enhancement on PDCP status report for PDCP duplication in IIoT.
Discussion
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]In 5G NR 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, in both UL and DL. Especially under the condition that much higher stringent requirements on end-to-end services has been specified in NR IIoT, the packet loss on F1 interface should be considered as one of the main factors which guarantees 99.9999% or even 99.999999% transmission reliability (supposing CU/DU architecture is still supported in IIoT scenarios). If PDCP status report could be normally triggered other than PDCP re-establishment and PDCP data recovery, the problem of the packet loss on F1 interface could be solved.
Observation1: In CU/DU architecture under NR IIoT, the reliability of F1 interface should be considered. The enhancement on PDCP status report is able to offset the problem on the packet loss of F1 interface.
As specified in the current version of 38.323 [2], the PDCP entity shall indicate one AM RLC entity to discard the duplicated PDCP Data PDU if the successful delivery of such PDU has been confirmed by another associated AM RLC entity. In addition, the email discussion [1] progressed recently talked about the possibility to introduce a combination of CA and DC duplication, which implies that there could be more than two legs (i.e. more than two AM RLC entities) associated with one PDCP entity. As implied by 38.323, the indication mechanism described above is comparatively easy to be implemented in UL (i.e. when UE is the transmitting side) since there’s no interface between PDCP and RLC at UE; however, in DL (i.e. when BS is the transmitting side), such indication mechanism requires more normative work on F1 interface, which brings more complexity on F1 procedure when AM RLC entity in DU initiates the indication of the successful delivery of PDCP Data PDU to PDCP entity in CU. As the user-plane anchor of PDCP duplication, the PDCP entity is more appropriate to initiate such indication procedure, which could be implemented by the enhancement of PDCP status report. Such enhancement saves the interaction of CU and DU, and improves the multi-vendor inter-operability between CU and DU.
Observation2: The enhancement of PDCP status report is an effective method to optimize the transmission procedure for PDCP duplication, and improves the multi-vendor inter-operability between CU and DU.
[bookmark: OLE_LINK5][bookmark: OLE_LINK6]Based on observations above, RAN2 is kindly asked to consider the enhancement of PDCP status report for PDCP duplication in IIoT.
Proposal 1: RAN2 is kindly asked to consider the enhancement of PDCP status report for PDCP duplication in IIoT.
Conclusions
In this paper, we have discussed the enhancement of PDCP status report for PDCP duplication in IIoT. The observations and proposal are listed below:
Observation1: In CU/DU architecture under NR IIoT, the reliability of F1 interface should be considered. The enhancement on PDCP status report is able to offset the problem on the packet loss of F1 interface.
Observation2: The enhancement of PDCP status report is an effective method to optimize the transmission procedure for PDCP duplication, and improves the multi-vendor inter-operability between CU and DU.
Proposal 1: RAN2 is kindly asked to consider the enhancement of PDCP status report for PDCP duplication in IIoT.
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