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1 Introduction

The objective of IIOT WID includes features related with PDCP duplication.

	1. The detailed objectives for NR PDCP duplication enhancements are:

· Specify PDCP duplication with up to 4 RLC entities configured by RRC in architectural combinations including CA only and NR-DC in combination with CA [RAN2, RAN3].
· Specify mechanisms relating to dynamic control of how a set or subset of configured RLC entities or legs are used for PDCP duplication [RAN2, RAN3].
· Specify enhancements for more resource efficient PDCP duplication by enhancing PDCP duplication activation/deactivation mechanisms (e.g. MAC CE based or based on UE configurable criteria), provided that complexity increase is reasonable. Per-packet selective duplication can also be considered. [RAN2].

· Specify enhancements for more efficient DL PDCP duplication without impacting the UE, provided that gains can be confirmed with a reasonable complexity. [RAN3].
· Specify enhancements to address potential impacts of higher-layer multi-connectivity based on SA2 progress and request [RAN2, RAN3].


In RAN2#105bis meeting, some contributions proposed to support UE autonomous duplication. This contribution discusses about this, specifically on benefits and potential issues.
2 Discussion
2.1 Benefits of UE Autonomous Duplication

Rel-15 NR supports two ways of duplication control: 1) RRC-based long-term control and 2) MAC CE-based short-term control. For faster and dynamic control, we could consider UE autonomous duplication that UE decides whether to activate the duplication based on pre-defined condition or UE’s own decision. However, we see that this degrades the resource efficiency because the network does not know the exact UE’s status.
gNB allocates radio resource to UE by considering QoS requirements such as latency and reliability. Since PDCP duplication increases the reliability level and can reduce the latency, gNB’s scheduling policy should depend on UE’s duplication status. For instance, if the duplication is activated, MCS can be less robust because the duplication relaxes the target BLER of each transport block. In case of UE’s autonomous duplication, gNB does not know the status until any notification is received. As a consequence, the resource allocation by gNB becomes not optimized or it takes time to get the sufficient information. As a consequence, UE autonomous duplication does not directly result in efficient duplication.
Observation 1. UE autonomous duplication degrades resource efficient of gNB scheduling.
2.2 Potential Specification Impacts

This subsection discusses potential specification impacts of UE autonomous duplication. 

As pre-configured conditions of the duplication, we could consider link quality or QoS performance.
· Link quality-based duplication: Duplication is activated when link quality is for instance below a threshold. 

· Currently, neither radio bearer nor RLC entity do not have link quality. We need to define which cell quality represents the quality of radio bearer or RLC entity. It could be a combination of cell qualities from measurements, i.e. RSRP, RSRQ, SINR with/without L1/L3 filtering. Also, the exact condition of activation and deactivation of duplication. 
· QoS-based duplication: UE decides whether to duplicate, based on current status of QoS performance, e.g. packet error rate or packet delay at UE.

· UE needs to check how many packets are successfully transmitted in real time and how long individual packets are waiting at the UE buffer. It is considered as huge complexity in implementation. Moreover, there is no explicit HARQ ACK but NDI-toggling. Thus, UE cannot estimate the accurate delivery status. Although RLC status report tells the delivery status, AM is not suitable for IIOT application. 
Observation 2. UE autonomous duplication has the following specification impacts
· For link quality-based duplication, link quality of DRB or RLC and condition of activation should be defined.

· For QoS-based duplication, UE should always monitor delivery status and delay. Also, explicit HARQ feedback should be defined. 
3 Conclusion

In this contribution, we have the following observations:

Observation 1. UE autonomous duplication degrades resource efficient of gNB scheduling.

Observation 2. UE autonomous duplication has the following specification impacts

· For link quality-based duplication, link quality of DRB or RLC and condition of activation should be defined.

· For QoS-based duplication, UE should always monitor delivery status and delay. Also, explicit HARQ feedback should be defined. 

Considering the benefit and complexity, we see that UE autonomous duplication is not so useful for IIOT.
Proposal 1. UE autonomous decision on duplication is not supported.
