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1     Introduction
In this contribution we share our views on design principles for DL data channel for URLLC based on DL data channel design for sTTI taking into account repetition to enable reliability, especially for a single CC operation.   
2 DL data channel
It has been agreed that for blind/HARQ-less PDSCH repetition in different TTIs:
· PDCCH indicates number of PDSCH transmissions associated with the PDCCH. PDCCH may or may not be transmitted with a PDSCH repetition. PDSCH transmissions can be soft combined after a PDCCH is successfully received
· The number of transmissions, k, is the number of PDSCH transmissions associated with the PDCCH starting with the current TTI

· FFS: Values for k

· The UE shall discard any PDSCH assignment for a (s)TTI in a serving cell with CRC scrambled with C-RNTI, if PDSCH by means of blind repetition is being received in that (s)TTI in the same serving

For sTTI operation, the sPDSCH is rate-matched around the corresponding sPDSCH assignment. If an UL grant is sent in the same sTTI, the eNB punctures sPDSCH in the resources used for the UL grant. The reason for puncturing instead of rate-matching is the UE may miss the UL grant, and in that case, puncturing
leads to less decoding performance degradation compared to the case where eNB had rate
matched sPDSCH around those resources. In case of LTE-URLLC, where “PDCCH (scheduling PDSCH repetitions) may or may not be transmitted with a PDSCH repetition”, a rate-matching behaviour needs to be defined at least w.r.t. potential PDCCH(s) associated with PDSCH transmissions. It should be noted that the aggregation level, and location of potential PDCCH(s) may be different than those of the detected PDCCH. Similar to single TTI DL scheduling scenario, we propose:
Proposal: The eNB punctures PDSCH transmissions (associated with a detected PDCCH) in the resources used for 

· PDCCH(s) associated with PDSCH repetitions (except the first PDSCH repetition of the TB with associated PDCCH number of transmissions, k=maximum PDSCH repetition value configured for the UE, in which case the PDSCH is rate-matched).
· UL grants sent in sTTIs associated with PDSCH repetitions.

