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According to the RAN2 agreements, the PDCP duplication will be activated/deactivated via MAC CE. The PDCP duplication can be applied to DC split bearer and CA duplicate bearer. In this contribution, we discuss the detailed layer-2 behaviors regarding each entity of the bearer.
Discussion
1 
2 
Configuration of duplicate bearer


Figure 1: Duplicate bearer
Here the duplicate bearer refers to the bearer with 1 PDCP + 2 RLC(s) + 1 MAC. While receiving the configuration of the duplicate bearer via RRCConnectionReconfiguration message, the UE should create the corresponding layer-2 entities immediately. This means that the RLC entity used only for duplicated packet transmission is not released while PDCP duplication is deactivated.
Proposal 1: All layer-2 entities (including one PDCP entity and two RLC entities) corresponding to the duplicate bearer are created immediately after the addition of the duplicate bearer.

Activation
The following procedures are given for the UE internal procedures across the related layer-2 entities after the reception of PDCP activation command. 
	· MAC receives an activation command of PDCP duplication.
· MAC applies the LCP restriction for the duplicate bearer. Given that the LCP restriction is used to limit the data from one logical channel is transmitted to a specific cell.
· MAC indicates the corresponding PDCP entity of the activation of the PDCP duplication.
· PDCP entity starts PDCP duplication procedure by duplicating the PDCP PDU. (Details regarding the PDCP data volume indication can be found in our paper [1].)


There is no specific RLC behaviors observed, as the RLC entity used only for duplicate packet transmission can start data transmission immediately when there are packets from the PDCP. Then MAC only needs to indicate the PDCP entity of the activation of the PDCP duplication.

Deactivation
The following procedures are given for the UE internal procedures across the related layer-2 entities after the reception of PDCP deactivation command. 
	· MAC receives a deactivation command of PDCP duplication.
· MAC deactivates the LCP restriction for the duplicate bearer.
· MAC indicates the corresponding PDCP/RLC entity of the deactivation of the PDCP duplication.
· PDCP entity stops PDCP duplication procedure by removing the duplicated PDCP PDU. (Details regarding the PDCP data volume indication can be found in our paper [1].)
· RLC used only for duplicate packet transmission resets.


Regarding the DC split bearer used for PDCP duplication, one issue is whether the split bearer can fall back to the legacy split bearer behavior if the PDCP duplication is deactivated. From our understanding, one simple way is to allow the split bearer fallback to the normal operation of split bearer without PDCP duplication. Otherwise we have to define new UE behaviors, e.g. how to handle BSR reporting of the split bearer and when to send the PDCP PDU to which leg.
Proposal 2: When PDCP duplication is deactivated, the operation of the split bearer used for PDCP duplication falls back to the legacy operation of the split bearer.  

Regarding the duplicated packets remaining in the layer-2 entities, to save the transmission resources, we think the duplicated packet should be removed from the layer-2 buffer across all entities. For the PDCP entity, the PDCP can remove one copy of the duplicated packets regardless whether the packets have been submitted to the lower layer or not.
Proposal 3: Upon PDCP duplication deactivation, the PDCP removes one copy of the duplicate packets buffered in PDCP.

For the two RLC entities, the RLC used only for the duplicated packet transmission needs to remove the buffered data. One simple way is to re-establish the corresponding RLC entity.
Proposal 4: Upon PDCP duplication deactivation, the RLC entity used only for duplicate packet transmission is re-established.

For the MAC entity used for the duplicated packet transmission, the MAC entity can also remove the MAC SDUs from the RLC used only for the duplicated packet transmission. However to allow the HARQ retransmission, the MAC SDU can only be removed if the MAC SDU has not be transmitted. Regarding the DC split bearer used for PDCP duplication, one MAC entity is used for the duplicate packet transmission, and this MAC entity can remove the duplicate packets. 
Proposal 5: Upon PDCP duplication deactivation, the MAC entity removes the MAC SDU from the RLC used only for the duplicate packet transmission if the MAC SDU has not been transmitted.


Conclusion
According to the discussion given above, we have the following observations and proposals:
Proposal 1: All layer-2 entities (including one PDCP entity and two RLC entities) corresponding to the duplicate bearer are created immediately after the addition of the duplicate bearer.
Proposal 2: When PDCP duplication is deactivated, the operation of the split bearer used for PDCP duplication falls back to the legacy operation of the split bearer.  
Proposal 3: Upon PDCP duplication deactivation, the PDCP removes one copy of the duplicate packets buffered in PDCP.
Proposal 4: Upon PDCP duplication deactivation, the RLC entity used only for duplicate packet transmission is re-established.
Proposal 5: Upon PDCP duplication deactivation, the MAC entity removes the MAC SDU from the RLC used only for the duplicate packet transmission if the MAC SDU has not been transmitted.
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