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1 Introduction

RAN2#99 made the following agreements on impact of PDCP duplication to RLC:

Agreements:

1.
RLC reports maxNumberofRLC retransmissions are reached to RRC.   

2.
For a logical channel restricted to one or multiple SCell(s) (i.e. logical channel configured for duplication) UE reports the failure to the gNB (e.g. SCell-RLF) but no RRC re-establishment happens.
RAN2 #Adhoc2 meeting made the following agreements on impact of PDCP duplication to RLC:

Agreements:

1:
In CA, after the duplication is deactivated, the logical channel to carrier mapping restriction is not applied. UE sends new data via one specified logical channel.

FFS Whether RLC transmissions of the second leg are continued - to be concluded in stage 3 UP.

2
UE acts on MAC CEs received from MCG and SCG. No UE behaviour will be specified to manage a conflict between the commands received from MN and SN. 

FFS Whether UL packet duplication for spit bearer applies for EN-DC.

Agreements 
1.
FFS in CA, as a baseline RLF is not triggered when reaching the maximum number of retransmission for a PDCP duplicate.
2.
SNs of the two duplicate legs should be independently assigned.
In this contribution, we discuss further details on the RLC behaviour upon deactivation of PDCP duplication in both DC and CA case.
2 Discussion

When PDCP duplication is activated, the packets are duplicated on two RLC entities, one is primary RLC and the other is the secondary RLC [1]. In DC duplication, the two RLC entities transmit RLC PDUs on different MAC entities, and in CA case, the two RLC entities transmit RLC PDUs on the same MAC entities, and a restriction has been agreed that the packets from two RLC entities are sent on separate carriers in RAN2.
Upon deactivation of PDCP duplication, there is a possibility that some remaining RLC data are buffered at secondary RLC and may still wait to transmit in the secondary RLC. This issue may happen both in DC and CA case. Regarding this issue, at least two options are proposed for RLC behavior after deactivation of PDCP duplication.
· Option 1: Upon deactivation of PDCP duplication, the secondary RLC continue to transmit the left data in the secondary RLC.

· Option 2: Upon deactivation of PDCP duplication, UE performs RLC re-establishment procedure on the secondary RLC.
To analyze these two options, we would like to revisit the purpose of PDCP duplication. The motivation of packet duplication is for high reliability without waiting for low layer retransmissions to achieve the requirement. Once the UE is notified to be deactivated on the secondary RLC by the MAC CE, it shows that the radio environment is good enough to work without packet duplication for data transmission. Therefore, it is inefficient to continue to transmit the duplicated or outdated packets on the secondary RLC further, and it is reasonable to flush the RLC buffer in the secondary RLC and stop the transmission. 

On the other hand, Since the gNB may stop scheduling data on the secondary RLC after the deactivation, at the time of reactivation, it is possible the secondary RLC needs to first transmit the residual data before continuing the new duplicate data transmission. This may result in longer latency after reactivation and contradict to the motivation of packet duplication as the residual data should be outdated.
Finally, there may be some issues for the option 1 in CA duplication. Once the secondary RLC is deactivated, the logical channel to carrier mapping restriction is not applied according to the RAN2 agreement. If the residual packets are continued to be transmitted on the secondary logical channel, the MAC entity may multiplex the data in the secondary logical channel from the secondary RLC with the packet from the primary RLC, which is obviously not efficient in CA case.
Therefore, option 2 should be the desired behaviour for the secondary RLC when duplication is deactivated. Upon deactivation of PDCP duplication, the secondary RLC is re-established and the buffer is flushed. The gNB can stop scheduling data on the secondary RLC.
Proposal 1: For PDCP duplication is deactivated, UE performs RLC re-establishment on the secondary RLC.
3 Summary
Based on the above discussions, we recommend RAN2 to discusses the following proposal:

Proposal 1: For PDCP duplication is deactivated, UE performs RLC re-establishment on the secondary RLC.
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