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1 Background
PDCP duplication enhancement is an aspect considered under Industrial IoT WI [1]. WID motivates PDCP duplication enhancements as being useful to “enable connectivity with higher reliability and lower latency”. This paper assesses the role of PDCP duplication with RLC entities in mode AM for low latency traffic.

This paper is a revision of R2-1910762 focusing only on suitability of PDCP duplication with RLC entities in mode AM for low latency traffic.

2 Suitability of AM duplication for low latency traffic
Industrial use cases (e.g., motion control) can require end-to-end latency as low as 0.5-2 ms (see table 5.2-1 of TS 22.104).  
Observation 1: Industrial use cases present challenging latency requirements with end-to-end latency as low as 0.5-2 ms. 
Multiple HARQ transmissions can be used in addition to PDCP duplication to provide increased reliability using retransmissions. Four HARQ transmissions and associated ACK/NACK feedback can itself need 2-4 ms, assuming each HARQ transmission and ACK/NACK requires 0.5-1 ms. This does not leave any room for any RLC retransmissions. This has also been noted in the URLLC context for e.g., in [2] which observes that “The latency of RLC AM cannot meet the requirement of 1ms latency in URLLC.”
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Observation 2: Low latency requirements of URLLC traffic can leave no room for RLC retransmissions.

In LS R1-1901470 to RAN2, RAN1 has noted that “reliability target of 1e-4 to 1e-6 can be achieved with Rel-15 NR”. Given this, use of PDCP duplication is sufficient to meet the reliability requirements of table 5.2-1 of TS 22.104.
Observation 3: RLC retransmissions are not needed for meeting reliability requirements for industrial use cases when PDCP duplication is used. 

Based on observation 2 and 3, we can conclude that RLC retransmissions with PDCP duplication are not useful for traffic requiring low latency and this leads to the following observation.
Observation 4: PDCP duplication with RLC entities in mode AM is not needed for use cases requiring low latency. PDCP duplication with RLC entities in mode UM can be used for use cases requiring low latency.

PDCP duplication enhancements (support for up to 4 RLC entities, dynamic leg selection, resource efficient PDCP duplication) in scope of this WI are primarily to enhance reliability for use cases requiring low latency and this is evident in Section 3 (Justification) excerpt of RP-190728 copied below.

	To enable connectivity with higher reliability and lower latency, PDCP duplication enhancement for supporting more legs and/or more flexible control, as well as higher resource efficiency for both DL/UL PDCP duplication, have been identified as an improvement area for Rel-16. The URLLC service could also be attained via solutions based on higher-layer multi-connectivity, in which redundant paths of network segments could be utilized to improve both reliability and latency, with potential impacts to RAN specifications. 


Restriction of PDCP duplication enhancements to RLC AM was discussed in RAN2#107 and following was captured in chair notes.

	General

- 
QC think that all of this applies only to RLC UM. Several companies think we don’t restrict in the TS. Chair think that we can restrict by UE caps etc, to only have to test reasonable cases. LG have sympathy for the QC proposal. 




Given PDCP duplication enhancements with RLC entities in mode AM don’t add much value, we propose that it should be configured for a UE based on a capability to avoid test cases for configurations with limited practical use.

In light of above discussion, we propose the following:
Proposal 1: PDCP duplication enhancements (support for up to 4 RLC entities, dynamic leg selection, resource efficient PDCP duplication) with RLC entities in mode AM should either

· not be supported, or

· should be configured for a UE based on a capability signalled by the UE.
3 Summary
The highlights of the above discussion are summarized below.
Observation 1: Industrial use cases present challenging latency requirements with end-to-end latency as low as 0.5-2 ms. 

Observation 2: Low latency requirements of URLLC traffic can leave no room for RLC retransmissions.

Observation 3: RLC retransmissions are not needed for meeting reliability requirements for industrial use cases when PDCP duplication is used. 

Observation 4: PDCP duplication with RLC entities in mode AM is not needed for use cases requiring low latency. PDCP duplication with RLC entities in mode UM can be used for use cases requiring low latency.
Proposal 1: PDCP duplication enhancements (support for up to 4 RLC entities, dynamic leg selection, resource efficient PDCP duplication) with RLC entities in mode AM should either

· not be supported, or

· should be configured for a UE based on a capability signalled by the UE.
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