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1   Introduction

In RAN2#97bis meeting, PDCP duplication was discussed, and following agreements was achieved [1]:

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).
In addition, the following topics were remained for further discussion.
· the need for dynamic control of UL PDCP duplication
· if UL PDCP duplication is supported, possible solutions to achieve dynamic control
 This contribution discuss about these issues.

2   Discussion
PDCP duplication can be applied to both Carrier Aggregation and Dual Connectivity scenarios for services that require low latency and high reliability, for example, URLLC. For PDCP entity configured with PDCP duplication, each PDCP PDU will be transmitted to duplicate legs which are low resource efficiency when the link quality is good enough. So, dynamic enable/disable PDCP duplication function should be supported. 
Observation 1: PDCP duplication will result in low resource efficiency when the link quality is good enough.
For DL PDCP duplication, it leaves to network implementation about when and how to enable or disable DL PDCP duplication. Network can make a decision without inform UE. But for UL PDCP duplication, considering QoS is controlled by network it is reasonable when to enable or disable UL PDCP duplication should be dynamically indicated to UE by network according to the uplink quality and available resource.
Proposal 1: Dynamic enable/disable UL PDCP duplication should be supported and under network control
Following mechanisms can be used by network to indicate UE to enabled or disabled UL PDCP duplication function:

Alternative 1: MAC CE is used to enable/disable PDCP duplication. When MAC entity receives an enable/disable MAC CE, it indicates PDCP entity to enable/disable all PDCPs duplication function.

Alternative 2: PDCP control PDU is used to enable/disable UL PDCP duplication. In this case, the eNB could send a PDCP control PDU to the UE when it wants to enable or disable PDCP duplication based on, for example, link quality or available resource. 

Alternative 3: RRC message is used to enable/disable UL PDCP duplication. When UE receives a RRC message used to enable/disable UL PDCP duplication, UE should enable/disable all PDCPs duplication.

Alternative 1 is more quickly than alternative 2 and alternative 3. But it requires cross-layer operation. Alternative 3 is costly and it is also requires cross-layer operation. With alternative 2, PDCP entity can enable/disable duplication immediately without notified from other layer (MAC or RRC) when the PDCP control PDU is received. In addition, alternative 2 is more flexible than alternative 1 and alternative 3 for that it can enable/disable UL PDCP duplication for each bearer.
Observation 2: Compared with MAC CE or RRC message, PDCP control PDU can enable/disable UL PDCP duplication for each bearer immediately and flexibly.
Based on observation 2, we have following proposal:
Proposal 2: PDCP control PDU is used to enable/disable UL PDCP duplication.

3   Conclusion

Based on the discussion in this paper, we propose the following observations and proposals:
Observation 1: PDCP duplication will result in low resource efficiency when the link quality is good enough.
Observation 2: Compared with MAC CE or RRC message, PDCP control PDU can enable/disable UL PDCP duplication for each bearer immediately and flexibly.
Proposal 1: Dynamic enable/disable UL PDCP duplication should be supported and under network control.

Proposal 2: PDCP control PDU is used to enable/disable UL PDCP duplication.
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