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Discussion
We think DL control for URLLC should have following properties,
· PDCCH for URLLC should allow the transmission with good frequency and interference diversity for reliability.
· PDCCH for URLLC should allow larger number of CCE aggregation for reliability.
· The DCI signalling for URLLC resource needs to be strictly minimized in order to have reliability like the order of 10e-3 to 10e-4 on BLER target.
· Resource indication is based on resource allocation type 2 (VRB allocation) in order to reduce the signalling in DCI. In order to avoid to use all frequency resources in a NR carrier, VRB allocation within semi-static configured PRBs would be used.

Whether SFBC or precoder cycling is used for PDCCH and PDSCH for URLLC can follow the decision on PDCCH and PDSCH of eMBB respectively.

We identified two possible directions on DCI design.
Option 1) DCI for URLLC resource allocation is sent via group manner. Based on this DCI, URLLC target UE receives URLLC data. Non-targeted UEs (eMBB UEs) realize the eMBB resource is punctured.
• For example, if 3 URLLC UEs are assigned in the same slot, 3 URLLC DCIs are sent. These 3 DCIs are received by all the URLLC UEs and eMBB resource assigned UEs.
• Group manner means
– The scrambling and the search space would be based on group common ID.
– DCI contains the field corresponding to C-RNTI (or abbreviation of C-RNTI) so URLLC UE can identify whom this DCI is targeted for.
• This option can minimize the DCI overhead but need more efforts for eMBB UEs. For example, eMBB UEs have to always monitor URLLC resource allocation DCIs to get eMBB puncturing situation. 
Option 2) DCI for URLLC resource assignment for target UE is UE specific. DCI for URLLC puncturing resource indication is group specific manner.
• FFS whether this group specific manner is same as group common PDCCH.
• In case 3 URLLC UEs are assigned in the same slot, 3 dedicated URLLC DCIs and 1 group common DCI are sent. URLLC UEs receives 3 URLLC DCIs. eMBB resource assigned UEs receive 1 group common DCI.
• This increases group specific DCI but with less efforts for eMBB UEs who need not always monitor URLLC DCIs

Although the signalling itself could be increased, we prefer option 2 in order to reduce eMBB's effort. 
Proposal: 	DCI for URLLC puncturing resource indication is group specific manner.
We would prefer to keep FFS whether DCI for URLLC puncturing is same as group common PDCCH or not.

Conclusion
Following is proposed for URLLC puncturing resource indication.
Proposal: 	DCI for URLLC puncturing resource indication is group specific manner.
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