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1	Introduction
This contribution looks further to more efficient methods to perform PDCP data duplication.
[bookmark: _Ref178064866]2	Discussion
Within the range of URLLC applications and services, some of them may have strict reliability and latency requirements. However, another set of URLLC and industrial applications may allow certain relaxation to the latency and/or reliability requirements. Duplicating data is expensive from a resource point of view and more efficient solutions are preferred for those URLLC applications and services with more relaxed latency requirements. In these cases, the network may have more tools and different strategies to meet the requirements e.g. HARQ and RLC retransmissions. However, selective duplication - duplicating packets and transmit them over a second independent link - can be another tool useful in scenarios in which RLC retransmissions are, for instance, not an option.
Selective duplication means that, for each PDCP PDU, the PDCP entity decides if there is a need and when to transmit a second duplicate. This decision should be based on some criteria. Selective duplication varies from PDCP data duplication in that the second feature mandates the PDCP entity to duplicate every PDCP PDU. 
The next question to answer is how the PDCP entity decides when to transmit a duplicate over one of the active RLC entities allowed for PDCP data duplication. Typically, the decision to transmit a second or third copy of a PDCP PDU may be based on whether any previous transmission is successful or not, and the latency requirements of the specific service. 
PDCP entity is informed by lower layers (RLC) if a PDCP PDU has (or has not) been successfully received by the other end. Thus, the PDCP entity is the most appropriate layer to evaluate this aspect. MAC cannot be used for this purpose as a MAC PDU may carry RLC SDU segments. Thus, receiving a specific MAC PDU is not a guarantee that a PDCP PDU is successfully received.
Additionally, the PDCP entity, which is set per each DRB, can be configured to control the latency of the transmitted packets. This can be done by introducing a timer which triggers a duplicate before the packet delay budget is consumed. This packet delay budget may be part of the service characteristics of the specific service configured in a the given DRB. When the timer expires, the PDCP entity makes a duplicate packet available to a second leg, as shown in Figure 1. 



Figure 1 – Selective duplication based on a timer
 

A duplicated packet is not needed, though, if the PDCP PDU is successfully delivered in the first transmission, for instance. This could be achieved by using the current indications that RLC sends to PDCP when a PDCP PDUs has been successfully delivered. When a successful indication has been received, the timer can be stopped, and no duplicate is, therefore, triggered or needed. This is shown in the Figure 2. In the cases in which RLC feedback is not available i.e. RLC UM, HARQ feedback at the UE could be used as a method to stop the timer.



Figure 2
A PDCP-timer based solution implies, in principle, to have a timer per each PDCP PDU. We do not consider this to be an issue mainly because of two reasons: 1) small number of RBs (or traffic) may require such requirements, and 2) the bit rate for such IIoT devices/traffic is expected to be low. 
Nevertheless, if a new timer is considered to be a burden to the UE, PDCP discardTimer could be used for the same purpose i.e. to trigger a duplicate in another RLC entity in addition to discarding the PDCP PDU from the PDCP entity. For IIoT services, PDCP discardTimer is likely to be configured with a value which is no larger than the packet delay budget for the given service. When this timer is also used to trigger another duplicate, this timer may need to be slightly shorter to be able to allow another chance for transmission by selectively duplicating the packet and transmitting it over another RLC entity. Then, the PDCP entity can discard the PDCP PDU, as already specify when the discardTimer expires.

[bookmark: _Toc4656344]Introduce selective duplication using a timer as a method for efficient PDCP data duplication
[bookmark: _Toc4656345]The timer should be used to trigger duplication using another RLC entity.
3	Conclusion
Based on the discussion in the previous sections we propose the following:
Proposal 1	Introduce selective duplication using a timer as a method for efficient PDCP data duplication
Proposal 2	The timer should be used to trigger another copy on another RLC entity.
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