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1	Introduction
This contribution looks at UE-based mechanisms for PDCP duplication and more concretely, efficient methods to perform PDCP data duplication.
[bookmark: _Ref178064866]2	Discussion
We think that UE-based mechanisms for PDCP duplication should be limited mainly because the network has full control to activate and deactivate duplication and the paths in which these duplicates should be transmitted. UE-based duplication mechanisms to select the transmission paths on the other hand may lead to rather uncontrolled or unpredictable radio resource usage. Introducing UE-based mechanisms would anyway imply that the NW configures certain parameters and thresholds and the UE performs measurements and other calculations in order to conclude if one or more conditions are met. This adds complexity in the UE and, while it may be justified in some cases, we think UE-based mechanism are not needed here. The activation and deactivation of duplication and/or RLC entities will not only depend on the radio conditions or number of HARQ or RLC retransmissions, but it will also depend on other factors such as the network resources, load, or service requirements. These and other key measurements may only be found and implemented in the network. 
We think, however, that UE-based mechanisms to achieve efficient transmissions such as selectively perform PDCP data duplication, can be very useful. The decision if a packet is duplicated or not on an activated RLC entity can be taken in the UE without the interaction of the NW. This duplication implies that duplication is not performed by default to all packets, but rather that duplication is done selectively. i.e., for each PDCP PDU, the PDCP entity decides when to transmit a second duplicate. This decision should be based on some criteria. 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, considering the latency requirements of the specific service. One example is if the PDCP entity is informed about the (un)successful transmission of an RLC SDU by the RLC. 
Latency requirements are given by the service requirements of the specific service. A packet should be delivered within the latency requirement (packet delay budget). 
PDCP can use the knowledge of the packet delay budget and the RLC feedback information to decide when to transmit a second duplicate.  This can easily be implemented with a timer in PDCP. When this timer expires, the UE PDCP transmits a second duplicate of the PDCP PDU. The UE PDCP stops the timer when successful transmission is indicated by lower layers (see Figure 1). In the cases in which RLC feedback is not available i.e. RLC UM, decision based on HARQ feedback at the UE could be used. Note though that solutions involving HARQ feedback and/or retransmission grants would need interlayer behavior not currently defined to be specified. The level of UE freedom in this also impact the predictability of radio resources and their use.
In Figure 1, it can be observed that the PDCP delivers a packet to lower layers and the timer is started. The timer expires and the PDCP sends a duplicate into another RLC entity. The duplicate was transmitted because no indication of successful transmission was indicated by lower layers.





Figure 1 – Selective duplication – duplication needed for a packet
 
When RLC indicates successful transmission within the time value provided by the network, no duplicate is needed (see Figure 2). 



Figure 2 – Selective duplication – no duplication needed for a packet
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 and such timer-based solution would only needed to be configured for some radio bearers 
[bookmark: _GoBack]Nevertheless, if a new per PDU timer is considered to be a burden to the UE, the existing PDCP discardTimer could be used for the same purpose. 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. Shortly thereafter, the PDCP entity can discard the PDCP PDU, as already specified when the discardTimer expires.
[bookmark: _Toc16158509]UE-based mechanisms should be limited to selective duplication of packets.
[bookmark: _Toc16158510]Introduce selective duplication based on a timer in PDCP. The timer is configured by RRC
[bookmark: _Toc16158511]The expiration of the timer triggers duplication using another RLC entity.
3	Conclusion
Based on the discussion in the previous sections we propose the following:
Proposal 1	UE-based mechanisms should be limited to selective duplication of packets.
Proposal 2	Introduce selective duplication based on a timer in PDCP. The timer is configured by RRC
Proposal 3	The expiration of the timer triggers duplication using another RLC entity.
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