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1 Introduction
The following agreements have been reached in RAN2 on duplication deactivation [1] [2]:
RAN2#AH2:
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.
RAN2#99:
For DC, when DRB duplication is deactivated via MAC CE, the UE falls back to the split bearer operation.  Once de-activated we rely on split bearer operation and configuration.  
However the RLC entity to use on deactivating duplication in the carrier aggregation (CA) case remains to be agreed. This needs to be agreed to ensure that the UE and the gNB are in sync. In this contribution, we provide our view on the RLC entity to use when duplication is deactivated for CA.
2 Deactivation of CA duplication
When CA is in use, data on logical channels are distributed to multiple carriers by a single MAC entity. Duplication in CA has been introduced in NR to increase data reliability by transmitting PDCP PDUs twice over different carriers. This is achieved by PDCP duplicating data to two RLC entities, each linked to a different logical channel (LC). In order to ensure that the duplicated data is sent on different carriers, restrictions are placed on the MAC entity when distributing data from LCs to carriers. This is illustrated in the Figure 1 below.
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Duplication is deactivated when the increased data reliability is no longer deemed to be necessary. PDCP only sends its data on one RLC entity and the corresponding LC. When grants are available on multiple carriers, the UE must transmit as much available data as possible to ensure that the grants are fully used. For this reason it has been agreed that the logical channel restrictions, which are in place when duplication is activated, are lifted [1].
The two RLC entities for duplication were introduced in the CA scenario as a convenient construct to keep its specification consistent with dual connectivity [3]. When duplication is deactivated, data distribution between carriers is not performed by these RLC entities, but rather takes place at MAC. As both the RLC entities have access to all carriers, from a data transmission perspective it does not matter which RLC entity is chosen to carry PDCP data. 
Observation 1: As data distribution between carriers takes place in MAC, using either of the duplicate RLC entities for data transmission when duplication is deactivated is functionally the same.
It is however important for the gNB to know which RLC entity is used by the UE for data transmission after duplication deactivation. This is necessary to ensure that: 
i) the RLC state variables at the receiver have correct values; 
ii) the RLC window management operates correctly at the receiver and 
iii) spurious RLC status reports are avoided.
Similarly when the UE requests UL resources using a BSR, the gNB needs to know exactly which LC is used to transport the data. Therefore the specifications must ensure that both the UE and the gNB always fall back on the same RLC entity so that they are synchronised.
Observation 2: The UE and the gNB should fall back on the same RLC entity to ensure that the RLC operation is synchronised between the gNB and the UE.
The NR stage-2 specification describes the RLC entities for duplication as ‘original RLC entity’ and ‘additional RLC entity’. In order to ensure that the gNB and UE RLC behaviour is in sync, it would be simplest to specify that on deactivation of duplication in CA, the original RLC entity is used for further transmission of PDCP data. Duplication deactivation here could be by means of MAC CE transmission or RRC reconfiguration.
Proposal 1: On the deactivation of duplication by MAC or RRC in CA, the original RLC entity is used for further transmission of PDCP data.
3 Conclusion
In this contribution, we have taken a closer look at data duplication deactivation in CA and observe that: 
Observation 1: As data distribution between carriers takes place in MAC, using either of the duplicate RLC entities for data transmission when duplication is deactivated is functionally the same.
Observation 2: The UE and the gNB should fall back on the same RLC entity to ensure that the RLC operation is synchronised between the gNB and the UE.
Based on these observations, we propose:
Proposal 1: On the deactivation of duplication by MAC or RRC in CA, the original RLC entity is used for further transmission of PDCP data.
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