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1. Introduction
During RAN2 NR Ad hoc meeting [1], it has been agreed that PDCP duplication can be operated in CA scenario. Then RAN2 #97bis meeting [2] has a FFS to be determined whether CA case could support PDCP duplication on the same carrier, e.g. single cell scenario. Given that, we discuss PDCP duplication on single cell scenario in this document.
RAN2 NR Ad hoc Agreements [1]

1
RAN2 will study redundancy schemes operating below PDCP in CA scenarios for the purpose of meeting the reliability/latency requirements of URLLC. Study should consider the performance of the underlying Phy layer.
RAN2 #97bis Agreements [2]

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).
2. Discussion
The main purpose of PDCP duplication is to achieve the reliability requirement for URLLC service in NR. PDCP duplication is a mechanism to duplicate data and transmit data on different network nodes via different communication links which can increase diversity gain and then increase reliability. For example, in CA scenario, data could be transmitted on different carriers to increase diversity gain. In DC scenario, data could be transmitted on different CGs. However, we think that the UE may not always have connections on multiple cells/CGs, i.e. the UE is only accessing to a cell.   Even the UE is in single cell scenario, packet duplication is also needed to be supported since the reliability requirement for URLLC still exists. The method to achieve diversity gain for single cell scenario is to transmit the original data and the corresponding data on different TRPs/beams of a cell.
Proposal 1: PDCP Duplication is supported for single cell scenario.
In Figure 1, we illustrate three UEs in three different possible scenarios, i.e. single cell scenario, CA scenario, and DC scenario. UE1 is in single cell scenario, UE2 is in CA scenario, and UE3 is in DC scenario. 
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Figure 1: Scenarios for packet duplication
For single cell scenario, it could be supported based on CA case, i.e. PDCP duplication on the same carrier. In CA case, HARQ entity is per CC. Based on the same principle of CA case, it will be one HARQ entity for multiple TRPs/beams and per cell in single cell scenario. The possible UE stack models for CA scenario and single cell scenario are illustrated in Figure 2. 
On the other hand, in order to avoid the original PDCP PDU and the corresponding duplicate are transmitted on the same transport block due to without diversity gain, one alternative is to map the logical channel on a specific carrier. But it is not applicable for single cell case. We consider that a restriction to prevent the original PDCP PDU and the corresponding duplicate from transmitted on the same HARQ process can be another alternative. Another advantage is that it is also applicable for CA and DC scenario.
Proposal 2: The original PDCP PDU and the corresponding duplicate shall not be transmitted on the same HARQ process.
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Figure 2: The possible UE stack models for packet duplication in CA and single cell scenarios
3. Conclusion

PDCP duplication on Single Cell scenario is discussed and we have the following proposals:
Proposal 1: PDCP Duplication is supported for single cell scenario.
Proposal 2: The original PDCP PDU and the corresponding duplicate shall not be transmitted on the same HARQ process.
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