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1 Background
PDCP duplication enhancement is an aspect considered under Industrial IoT WI [1]. This paper focuses on the highlighted WID objectives below:
	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].


Observation 1: IIoT WID objectives include specifying PDCP duplication for up to 4 configured RLC entities and specifying mechanisms for dynamically selecting a subset of configured RLC entities for sending copies associated with PDCP duplication.

2 PDCP duplication enhancements: Views on L2 architecture
PDCP duplication in Rel-15 NR comprises of submitting same PDCP PDU to two RLC entities, and the two RLC entities are referred to as primary RLC entity and secondary RLC entity. We can extend this framework to support four RLC entities by allowing additional secondary RLC entities. 
Proposal 1: For uplink PDCP duplication, support configuration up to 4 RLC entities for PDCP duplication. These can be modelled as primary RLC entity, secondary RLC entity and additional secondary RLC entities. 

We refer to the RLC entities configured for PDCP duplication as configured RLC entities in this paper. Under PDCP duplication, only a subset of configured RLC entities may be used to send a copy of PDCP PDU and we refer to them as active RLC entities in this paper. 

For uplink PDCP duplication, RRC signalling can be used to indicate configured RLC entities used for duplication, indicate an initial set of active RLC entities (from the configured RLC entities) and number of copies. The knowledge of the specific active RLC entities in UE could help gNB to schedule grants accordingly.
Proposal 2: For uplink PDCP duplication, RRC signalling is used to indicate configured RLC entities, initial active RLC entities (selected from configured RLC entities) and number of copies.

3 Dynamic leg selection for uplink PDCP duplication
For uplink PDCP duplication, it may be useful for the network to dynamically select active RLC entities from set of configured RLC entities to adapt to changing channel conditions of cells associated with RLC entities.
Proposal 3: For uplink PDCP duplication, MAC CE can be used for dynamic selection of active RLC entities from configured RLC entities.
RLC entities associated with PDCP entity carrying out PDCP duplication are referred to as primary RLC entity and secondary RLC entity. Primary RLC entity has a special role in Rel-15 uplink PDCP duplication. PDCP control PDUs are sent only using primary RLC entity. Further, RLF declaration due to max RLC retransmission does not apply to secondary RLC entities. Hence, we propose that baseline assumption should be that primary RLC entity is always active. In particular, RRC signalling and MAC CE signalling used to select active RLC entities should not cause deactivation of primary RLC entity.
Proposal 4: For uplink PDCP duplication, baseline assumption is that primary RLC entity is always active.

If number of copies for PDCP duplication is strictly less than number of active RLC entities for PDCP duplication, selection of subset of active RLC entities used for PDCP duplication should be left to UE implementation.  
Proposal 5: If number of copies for PDCP duplication is strictly less than number of active RLC entities for PDCP duplication, selection of subset of active RLC entities used for PDCP duplication is left to UE implementation. 
4 Summary
Observation 1: IIoT WID objectives include specifying PDCP duplication for up to 4 configured RLC entities and specifying mechanisms for dynamically selecting a subset of configured RLC entities for sending copies associated with PDCP duplication.

Proposal 1: For uplink PDCP duplication, support configuration up to 4 RLC entities for PDCP duplication. These can be modelled as primary RLC entity, secondary RLC entity and additional secondary RLC entities. 

Proposal 2: For uplink PDCP duplication, RRC signalling is used to indicate configured RLC entities, initial active RLC entities (selected from configured RLC entities) and number of copies.
Proposal 3: For uplink PDCP duplication, MAC CE can be used for dynamic selection of active RLC entities from configured RLC entities.
Proposal 4: For uplink PDCP duplication, baseline assumption is that primary RLC entity is always active.

Proposal 5: If number of copies for PDCP duplication is strictly less than number of active RLC entities for PDCP duplication, selection of subset of active RLC entities used for PDCP duplication is left to UE implementation. 
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