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1 Introduction
RAN2 has agreed that PDCP duplication is supported in multi-connectivity (hereafter referred to as dual-connectivity only) and CA. It was also agreed that for the CA scenario, duplicated PDCP PDUs in both UL and DL will be mapped to different carriers for frequency diversity. Whether one or two MAC entities will be used for CA case was left FFS.
This paper discusses how packet duplication could be configured at the PDCP layer. 
2 Discussion
2.1 Configuration of PDCP duplication
Although PDCP duplication can be enabled by means of different alternatives, for dual-connectivity scenarios, it is relatively simple if a duplicated bearer is configured similar to the split bearer architecture in DC. As illustrated in Figure 1, in case of DC, packet duplication can easily take place in a common PDCP entity with duplicated PDUs being transmitted through separate RLC/MAC entities per carrier. 


Figure 1. PDCP Duplication realization for dual-connectivity

Observation 1: Packet Duplication for dual-connectivity can be supported with minimal impact by configuring a duplicated bearer similar to the split bearer architecture.

To additionally enable PDCP Duplication in CA, we provided another paper [1] to discuss whether one or two MAC should be used. However, a duplicated bearer can be configured similar to split bearer architecture regardless of which solution is adopted. As illustrated in Figure 2 left, for the case of two MAC entities, the architecture can be the same as packet duplication in dual-connectivity. Accordingly, packet can be duplicated in a PDCP entity and transmitted to different carriers through separate RLC/MAC entities. On the other hand, for the case of only one MAC entity, a duplicated bearer can still be configured similarly with enhancement to associate different logical channels to different carriers in single MAC. As illustrated in Figure 2 right, duplicated packets are sent from same PDCP entity to different logical channels, and are further mapped to different carriers in single MAC entity.



Figure 2. PDCP Duplication realization for CA. The left side shows the architecture of two MAC entities, whereas the right side represents for one MAC. 

Observation 2: Packet duplication for CA can also be supported by configuring a duplicated bearer similar to the split bearer architecture regardless of whether one or two MAC entities are used.
Based on the discussion, we propose that a duplicated bearer should be configured at the PDCP layer similar to the PDCP split bearer configuration in both dual-connectivity and CA scenarios. 
Proposal 1: A duplicated bearer should be configured at the PDCP layer, similar to how split bearers are configured in PDCP, for both dual-connectivity and CA scenarios.

2.2 Addition of UE Capability
When a duplicated bearer is configured similar to split bearer architecture, packet duplication in downlink can be supported without additional UE capability needed. However, for packet duplication in uplink, additional (even double in some cases) UE processing capability is required compared to conventional split bearer architecture. Moreover, considering that packet duplication may be enabled only for certain services (e.g., URLLC), it makes no sense for the UE to always support packet duplication if those services were not supported. Therefore, we propose that PDCP duplication in UL shall be enabled as an optional feature, and new UE capability shall be added to allow UE to indicate the support of PDCP duplication in UL.
Observation 3: A UE can support packet duplication in downlink if it supports split bearers. 
Observation 4: Packet Duplication in uplink requires additional UE processing capability.
Proposal 2: Add new UE capability to allow UE to indicate the support of PDCP duplication in UL.
3 Conclusions
In this document, we consider the issue of configuring packet duplication at the PDCP layer. Our observations and proposals are summarized below.
Observation 1: Packet Duplication for dual-connectivity can be supported with minimal impact by configuring a duplicated bearer similar to the split bearer architecture.
Observation 2: Packet duplication for CA can also be supported by configuring a duplicated bearer similar to the split bearer architecture regardless of whether one or two MAC entities are used.
Proposal 1: A duplicated bearer should be configured at the PDCP layer, similar to how split bearers are configured in PDCP, for both dual-connectivity and CA scenarios.
Observation 3: A UE can support packet duplication in downlink if it supports split bearers. 
Observation 4: Packet Duplication in uplink requires additional UE processing capability.
Proposal 2: Add new UE capability to allow UE to indicate the support of PDCP Duplication in UL. 
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