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1 Introduction
During past RAN2 meetings, DC/CA PDCP duplication was introduced for both SRB and DRB in order to provide more robustness [1]. In this paper, PDCP duplication for CU-DU is discussed. 

2 Discussion
2.1 Principles for PDCP duplication in CU-DU
For PDCP duplication, it is agreed in RAN2 that,
· A1: packet duplication is supported for user plane and control plane in NR-PDCP. 
· A2: Duplicated PDCP PDUs are submitted to two different RLC entities.

· A3: RRC configures PDCP for duplication and the radio protocols of the UE with separate RLC entities and logical channels to handle duplicates (referred to as “legs”)
· A4: MAC CE enables per DRB control of activation/deactivation of packet duplication for DRBs with packet duplication configured by RRC.
· A5: For DL and UL, duplication solution for CA case uses PDCP duplication to more than 1 logical channel so that the duplicated PDCP PDUs are sent over different carriers.
Referring to A1, PDCP duplication is a PDCP layer function, and PDCP layer locates in gNB-CU for CU-DU split architecture.  

Proposal 1

it is proposed RAN3 agree gNB-CU to perform PDCP duplication. 
Referring to A2, it is obvious that duplicated PDCP PDUs will be submitted to two different legs in MN and SN respectively for DC case. Considering CU-DU architecture, the two legs locate in LTE eNB and gNB respectively for EN-DC or in two different cells under the same or two different gNB-DUs for NR-NR DC. For CA PDCP duplication, it results in two legs locating in the same gNB-DU. 
Observation 1
For CA PDCP duplication, gNB-DU needs to distinguish the duplicated PDCP PDUs and submit them to two different RLC entities. 
Referring to A3, PDCP duplication for both DL and UL are configured by RRC message. Besides, separate RLC entities and logical channels are to be used for PDCP duplications. Referring to A4, PDCP duplication is activated/deactivated by MAC CE for DRBs. However, it is not clear whether the duplicated leg is default inactive or not after RRC configuration. In CU-DU architecture, RRC and MAC located in gNB-CU and gNB-DU respectively. 
Observation 2
it is gNB-CU’s responsibility to configure PDCP duplication for SRBs/DRBs by RRC messages.

Observation 3
it is gNB-DU’s responsibility to activate and deactivate PDCP duplication for DRB by MAC CE. 
Referring toA5, PDCP duplication of one bearer needs to be scheduled in different carriers. Since for UL, the UE will be configured for CA operation and UL transmission is scheduled by gNB-DU, so no impact is foreseen over F1. While for DL transmission, since the gNB-DU is also responsible for scheduling transmissions over air interface, gNB-DU needs to be aware of the cell sets for scheduling different PDCP duplications of one DL bearer. 
Observation 4
gNB-DU needs to be aware of the cell sets for scheduling different PDCP duplications of one DL bearer. 
2.2 Identify duplicated PDCP PDUs for gNB-DU
In Fig.1, CA PDCP duplication for both SRB and DRB are listed. For DL, PDCP layer in gNB-CU generates duplicated PDCP PDU copies for both SRBs and DRBs. For UL, PDCP layer in gNB-CU performs duplicate packet removal.   

[image: image1.emf]gNB-DU

MAC

PDCP

RLC RLC

1) PDCP duplication for SRB over F1-C interface

gNB-CU

copy1 copy2

RRC

gNB-DU

MAC

PDCP

RLC RLC

2) PDCP duplication for DRB over F1-U interface

gNB-CU

copy1 copy2

SDAP


Fig.1 CA PDCP duplication for SRB and DRB
Regarding SRB, duplicated PDCP PDUs for two RLC legs should be distinguished over F1-C interface. As suggested in [2], new IE SRB type should be added into F1AP message when transferring RRC message. Intuitively, new IE LCH ID should also be contained in F1AP message when transferring DL RRC message. For UL RRC message transfer, only SRB type is needed without LCH ID as there’s only one PDCP entity.     
Proposal 2
For CA case, the transmission of duplicated PDCP PDUs from one SRB should be distinguished by gNB DU over F1AP message. 
Regarding DRB, two PDCP copies are transferred over F1-U interface. Generally, gNB-CU and gNB-DU will setup one GTP-U tunnel for one DRB bearer. Intuitively, there’re four options for gNB-DU to distinguish two PDCP copies of one DRB bearer,

· Option 1:  to setup two F1-U tunnels for one DRB bearer
· Option 2:  to add LCH ID or other indication in PDCP header
· Option 3:  to add LCH ID or other indication in GTP-U header
· Option 4:  to let gNB-DU read PDCP SN
Option 1 is the most straightforward way to distinguish duplicated PDCP PDUs for one DRB bearer. For option 2-4, duplicated PDCP PDUs are transferred over one F1-U tunnel. And gNB-DU needs other solutions to distinguish them, e.g., new IE needs to be added into either PDCP or GTP-U header for option 2/3. For option 4, gNB-DU needs to record the received PDCP SN to check the duplicated PDCP PDUs. 
Proposal 3
For CA case, it is proposed to setup two F1-U tunnels to distinguish duplicated PDCP PDUs of one DRB bearer, and gNB should be aware of the PDCP duplications for a DL DRB. 
3 Conclusion and Proposals
Based on the discussion, we have the following observations and proposals:
Observation 1
For CA PDCP duplication, gNB-DU needs to distinguish the duplicated PDCP PDUs and submit them to two different RLC entities. 

Observation 2
it is gNB-CU’s responsibility to configure PDCP duplication for SRBs/DRBs by RRC messages.

Observation 3
it is gNB-DU’s responsibility to activate and deactivate PDCP duplication for DRB by MAC CE. 

Observation 4
gNB-DU needs to be aware of the cell sets for scheduling different PDCP duplications of one DL bearer. 
Proposal 1

it is proposed RAN3 agree gNB-CU to perform PDCP duplication. 
Proposal 2
For CA case, the transmission of duplicated PDCP PDUs from one SRB should be distinguished by gNB DU over F1AP message. 
Proposal 3
For CA case, it is proposed to setup two F1-U tunnels to distinguish duplicated PDCP PDUs of one DRB bearer, and gNB should be aware of the PDCP duplications for a DL DRB. 
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