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Introduction
In this paper we discuss the possibilities of supporting DL pre-emption in LTE. Generally speaking, pre-emption is about allowing channel access to/from a UE1 having high priority data by limiting access to/from a UE2 having lower priority data.
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Support in NR
NR supports DL pre-emption through a set of features.
Firstly, it is allowed for the BS to interrupt a slot-length transmission to a UE2 and instead transmit a mini-slot to another UE1. Translated to LTE, this would be equivalent to interrupting a subframe transmission to transmit a slot or subslot transmission.
Secondly, a DCI called Pre-emption Indication, PI, is introduced to inform the impacted UE2 that data is missing or corrupted. The PI is transmitted after the pre-emption occurred, and contains a bitmap with time-frequency information of the impacted resources. After receiving the PI, the UE2 can clean out the indicated part from its buffer. This ensures the quality of reception.
Thirdly, NR supports the retransmission of code block groups, meaning that only those parts that were impacted by the pre-emption need to be retransmitted. This improves the spectral efficiency.
Supporting DL pre-emption in LTE
Interrupting transmissions
It can be noted, firstly, that DL pre-emption can be supported without any enhancements. If the BS decides to interrupt an ongoing transmission to a UE2 for the benefit of UE1 this is certainly possible. The BS can swiftly overwrite the HARQ buffer for the impacted transmission to UE2 with a new transmission with NDI toggled. This is possible also for legacy UEs. However, the efficiency of this solution is low.

DL pre-emption can be supported without enhancements, also towards legacy UEs, with low efficiency.
DL control indication
To improve efficiency for an impacted UE2, a PI message could be defined for LTE as well. This PI would indicate where in the past a pre-emption occurred, so that UE2 can clear out the corresponding part of its buffer. However, this is not possible for legacy UEs.
A PI message could be defined for LTE but would not enable DL pre-emption towards legacy UEs.
To be able to read the PI, no additional monitoring occasions of PDCCH or sPDCCH are required for the UEs eligible for being used for pre-emption. Thus, it is a matter of scheduling to pre-empt only those new UEs who are capable of receiving a PI message. For the legacy UEs the BS can always opt to pre-empt anyway and suffer somewhat reduced efficiency.
Conclusion
We make the following observations:
1. DL pre-emption can be supported without enhancements, also towards legacy UEs, with low efficiency.
A PI message could be defined for LTE but would not enable DL pre-emption towards legacy UEs.
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