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1	Introduction
To increase reliability as well as potentially decrease latency, packet duplication at PDCP was agreed [38.804]. This contribution gives an overview of Duplication Operation and its impacts on radio protocols.
2	Duplication
Since duplication takes place at PDCP, it is reasonable to assume that duplicates are fed to different RLC entities and different logical channels as depicted on Figure 1 below. The RLC entities (and corresponding logical channels) can belong to the same cell group (CG) or to different ones. For the sake of the discussion, we call the different transmission paths as “legs”.
Proposal 1: RRC configures the radio protocols of the UE with separate RLC entities and logical channels to handle duplicates (referred to as “legs”).



Figure 1: Duplication Operation
The first question which comes to mind is how many legs need to be configured. While we do not foresee much additional complexity in handling more than two legs, we also do not see much need in using more than two legs i.e. one leg for the original packets and another one for the duplicates.
Proposal 2: only one additional leg is configured for PDCP duplicates.
When the same CG is used, the CA framework can be used to transmit duplicates. When a different CG is used, DC can be used. In both cases, duplicates should always be transmitted on different transport blocks to guarantee that they are not lost together and that we can actually gain from duplication.
Proposal 3: the original PDCP PDU and the corresponding duplicate shall not be transmitted on the same transport block.
If that rule were to be strictly followed at MAC (the sublayer responsible for generating the content of the transport blocks), MAC would have to be able to identify the PDCP PDUs, resulting in increased complexity. A more practical restriction would therefore consist in only ensuring that PDUs of the different legs are not sent in the same transport block.
Proposal 4: in duplication, the logical channels of the different legs shall not be transmitted on the same transport block. 
To ensure such a restriction, we can either rely on separate MAC entities or introduce mapping rules within one MAC entity. The first option comes for free with DC (as it is inherent to the DC framework). For the second option, we can rely on CA with logical channel restrictions in LCP to ensure that MAC SDUs from the two legs do not end up on the same transport block.
Proposal 5: logical channel mapping restrictions need to be introduced to handle duplicates in within one MAC entity (CA).
For the control of duplication, we suggest to follow the same framework as in Carrier Aggregation: 
1.	RRC controls the addition/removal of legs;
2.	Activation/deactivation of duplication is controlled dynamically.
Proposal 6: duplication follows the same framework as for CA with configuration done by RRC and activation dynamically done by L2.
3	Conclusion
This contribution has given an overview of duplication operation and the following was proposed:
Proposal 1: RRC configures the radio protocols of the UE with separate RLC entities and logical channels to handle duplicates (referred to as “legs”).
[bookmark: _GoBack]Proposal 2: only one additional leg is configured for PDCP duplicates.
Proposal 3: the original PDCP PDU and the corresponding duplicate shall not be transmitted on the same transport block.
Proposal 4: in duplication, the logical channels of the different legs shall not be transmitted on the same transport block 
Proposal 5: logical channel mapping restrictions need to be introduced to handle duplicates in within one MAC entity (CA).
Proposal 6: duplication follows the same framework as for CA with configuration done by RRC and activation dynamically done by L2.
Separate contributions investigate the corresponding impacts to PDCP, RLC and MAC.
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