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1 Introduction
In RAN2#97, it was agreed to have a common data duplication mechanism for CA and DC deployment scenarios. In this document we take a closer look at its impact.
2 Discussion
2.1 PDCP duplication in the downlink
For the downlink, duplication of data occurs at the NW, which is aware of the deployment scenario and data requirements. Any optimisations on the duplication mechanism such as on the amount of duplication, or restrictions on the type of data to be duplicated is therefore best left to the NW implementation. In order for the duplication mechanism to be compatible with all UEs, the only requirement to be specified is that PDCP PDUs can be duplicated.
Proposal 1: For DL data duplication, RAN2 only needs to specify that duplication of PDCP PDUs is possible.
2.2 PDCP duplication in the uplink
For the uplink, UE behaviour to support packet duplication needs to be specified. 
Proposal 2: For UL data duplication, RAN2 needs to specify the duplication mechanism to ensure consistent UE behaviour.
One option would be to duplicate all data at PDCP when activated by MAC CE or RRC signalling. In the simplest scheme, the PDCP layer would simply generate two copies of each PDCP PDU, and the lower layers would be agnostic to whether duplication is activated or not. Whilst simple, the resource efficiency of duplication diminishes as channel conditions improve or if HARQ is used [1]. Since PDCP is not designed to take the underlying channel into account, there might be considerable wastage of radio resources. For resource efficiency, the control of data duplication needs to be in a lower layer that is better aware of the channel conditions. 
Observation 1: Packet duplication can be achieved by duplicating all PDCP PDUs and without any changes to the lower layers (RLC/MAC). However such a scheme can entail significant wastage of radio resources.
Data split and data duplication is defined in PDCP for DC because close coordination between the links is expected to be difficult to achieve at the NW. On the other hand, as both transmission links are handled by the same UE for uplink, close-coordination between the RLC and MAC entities in DC scenarios should be easy to achieve. This knowledge could be leveraged when designing the data duplication mechanism for uplink URLLC. The control mechanism for duplication could be defined taking channel conditions and HARQ into account with the aid of close-coordination between the lower layers of the UE.
It is important to note that only the control mechanism is within the lower layers. The data to be duplicated remains to be PDCP PDUs (or RLC SDUs) to allow duplicate discard at the NW. 
Proposal 3: For UL data duplication, the RLC layer can be enhanced to prevent unnecessary duplication.
A proposal for managing packet duplication at RLC layer is discussed in our Stage 3 contribution [3].
3 Conclusion
In this contribution, we have taken a closer look at the PDCP data duplication scenario and observe that: 
Observation 1: Packet duplication can be achieved by duplicating all PDCP PDUs and without any changes to the lower layers (RLC/MAC). However such a scheme can entail significant wastage of radio resources.
Based on the observation, we propose:
Proposal 1: For DL data duplication, RAN2 only needs to specify that duplication of PDCP PDUs is possible.
Proposal 2: For UL data duplication, RAN2 needs to specify the duplication mechanism to ensure consistent UE behaviour.
Proposal 3: For UL data duplication, the RLC layer can be enhanced to prevent unnecessary duplication.
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