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[bookmark: _Ref481312381]Introduction
In the RAN2#97bis meeting, the following agreements regarding duplication were achieved [1]:
Agreements:
1: RRC configures PDCP for duplication and the radio protocols of the UE with separate RLC entities and logical channels to handle duplicates (referred to as “legs”)
2: only one additional leg is configured for PDCP duplicates.
3: the original PDCP PDU and the corresponding duplicate shall not be transmitted on the same transport block.
FFS whether in CA case to support PDCP duplicates on the same carrier with some restriction to prevent them from being transmitted on the same transport block. (Noting that we have already agreed that they can be sent on different carriers)
4:	PDCP duplication solution for CA requires only one MAC entity.
5	logical channel mapping restrictions need to be introduced to handle duplicates in within one MAC entity (CA).
This contribution discusses the possible configurations of leg mapping onto component carriers in a CA architecture involving PDCP duplication. Doing so, it also addresses the above FFS.
Discussion
As captured in the above agreement, in NR, duplication is performed in PDCP feeding two logical channels configured by RRC to be mapped onto two different duplicated “legs”. In practice, such a leg ends-up being mapped onto a (component) carrier. In DC, different legs naturally end-up in different carriers from different CGs (e.g. MCG/SCG). However, in CA the mapping options between legs and CCs have not been discussed much so far.
One first observation is that, when a UE is configured with multiple CCs, MAC UL scheduler has full freedom to schedule the UE across all CCs, thus maximizing the spectral efficiency by taking profit of the always best subbands across the aggregated bandwidth. Packet duplication may bring some limitation in preventing each logical channel of the duplication pair from being scheduled across the full set of CCs. However, this restriction does not have to be limited to one CC only. Instead, it should be possible to map a duplication leg (logical channel) to a set of CCs in order to keep the spectral efficiency benefit.
Proposal 1: In CA, a logical channel of a duplication pair can be transmitted in a set of CCs.
Then, there are three options on how the duplication may operate on the two CC sets associated with a logical channel pair of a duplicated DRB:
· Option 1: both CC sets are disjoint thus providing a static CC separation of the duplicated PDUs
· Option 2: both CC sets overlap (or can even be identical) but an original PDCP PDU and its corresponding duplicate never end-up in the same CC, thus maximizing the FDM and SDM (for separate location CCs) benefits.
· Option 3: both CC sets overlap (or can even be identical) and an original PDCP PDU and its corresponding duplicate can be in the same CC, thus providing TDM benefit.
Figure 1 illustrates the three options, where for Options 2&3 both logical channels are mapped onto the same CC set.
Option 1 has the benefit to be simple since the CC separation is operated by LCP when distributing a CC allocation to the different logical channels. UL scheduler can also manage to provide even grants to both CC sets to allow balanced flow of the original/duplicated traffic. And it still provides some FDM and SDM transmission gains.
Option 2 has the benefit of potentially larger spectral efficiency, but it is unclear how the CC separation at PDCP PDU level can be implemented, and would necessarily end-up being much more complex than Option 1.
Option 3 relaxes the CC separation constraint by allowing duplicated PDCP PDUs to be transmitted on the same CC, which is the FFS of Section 1. In our view, taking benefit of time-domain diversity in the same carrier is best performed by the physical layer via different possible techniques, including HARQ enhancements such as e.g. UE autonomous HARQ retransmission using grant-free resources.
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[bookmark: _Ref481596513]Figure 1: Duplication operate options on the CC set(s) associated with a duplication logical channel pair
Comparing the three options, the option 1 is simple and could reach the maximum benefits of PDCP duplication. Therefore, the above analysis leads to the following conclusions:

Proposal 2: The duplicated LCHs associated with the same DRB/SRB should be mapped onto different CCs.
Conclusion
In this contribution we discussed various options for mapping duplicated legs onto CCs in CA architecture and concluded with the following proposals:
Proposal 1: In CA, a logical channel of a duplication pair can be transmitted in a set of CCs.
Proposal 2: The duplicated LCHs associated with the same DRB/SRB should be mapped onto different CCs.
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