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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 the following variants are considered:
· Variant 1: dynamic indication of the PDSCH repetition factor in DCI

· Variant 2: semi-static configuration of the PDSCH repetition factor over RRC

· Variant 3: independent PDSCH assignment for each PDSCH transmission

· Variant 4: combination of semi-static and dynamic indication (combination of variants 1 and 2)

In the following, we share some thoughts on the variants:

· Variant 1: 
· Pros: 

· Dynamic indication of repetition factor can be beneficial in scenarios that not all (e.g., configured) repetitions are not needed. Scenarios where the required repetition factor can be reliably estimated and changes at a faster rate than that achievable by semi-static reconfiguration (variant 2) with relative reliability and low signalling overhead.   
· Cons:
· Some specification efforts needed for a new DCI design (or at least a new DCI field).
· Variant 3: 
· Pros:

· Time-domain orthogonal resource diversity for control channel reception compared to a single transmission of (S)PDCCH. 

· This approach may be beneficial in resource saving if the resource used for PDSCH can be optimized and if the number of repetitions required can be reliably estimated. 
· Cons:
· Increased control channel overhead as PDSCH assignment is needed for each PDSCH transmission. For each of the variants, receiving a control channel is a prerequisite for PDSCH reception. Therefore, to increase control channel reliability high ALs (e.g., 8) may be used. Considering 4 RBs/SCCE, 32 RBs are needed for AL=8. However, variant 3 although simple, may lead to a noticeable control overhead (e.g., assuming 4 PDSCH repetitions in a 20 MHz system, and AL=8 in each sTTI, 16% of resources in each sTTI is taken for conveying the control message).

·  (S)PDCCH blocking probability may be increased, especially in a single DL CC operation, compared to sending a single (s)PDCCH scheduling multiple PDSCH repetitions.
If the reliability of the control channel in a single sTTI is sufficient (considering the RAN plenary guidance “any discussion of potential DCI modifications is limited to support of blind/HARQ-less repetition”), then we suggest using variant 2, otherwise, it seems at least two (S)PDCCH associated with PDSCH repetitions needed. In that case, resource diversity for (S)PDCCH can be achieved in two ways:
1) frequency-domain by mapping (S)PDCCH to different set of RBs in a single sTTI. For such a scheme, we propose to use variant 2 and schedule multiple repetitions via a single assignment.  

2) time-domain. In that case, variant 3 seems to be a simple option to adopt. 
In our view, given the limited remaining time for this work item, if a single assignment indicates multiple PDSCH repetitions, the need for having the flexibility of dynamically optimizing the number of repetitions is not clear.

Proposal 1: One of the following schemes for URLLC-PDSCH is used based on RRC-configuration:

· Scheme 1: a single (S)PDCCH in an sTTI schedules a configured number of repetitions (variant 2) over multiple sTTIs. If needed, (S)PDCCH can be sent twice in the sTTI (no linkage/combining gain for (S)PDCCH).
· Scheme 2: independent PDSCH assignment in each sTTI for each PDSCH transmission (variant 3)

Proposal 2: If independent PDSCH assignment for each PDSCH transmission (i.e., variant 3) is to be supported, (S)PDCCH blocking and control overhead issues should be addressed (especially if more than 2 repetitions used).
Observation: Given the limited remaining time for this work item, the need for having the flexibility of dynamically optimizing the number of repetitions is not clear.

