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Dynamic multiplexing between eMBB and URLLC traffic in the DL was specified in Rel-15. A UE provided with DownlinkPreemption  configuration, monitors DCI format 2_1, and upon detection of DCI format 2_1, finds its pre-emption indication using positionInDCI, and dci-PayloadSize. This contribution discusses DL pre-emption aspects for multi-TRP PDSCH transmission. This contribution is a revised version of R1-1904935.
In the last RAN1#96 meeting, the following was agreed:
Agreement
For multiple-PDCCH based multi-TRP/panel transmission, rate matching, puncturing, and pre-emption mechanisms shall be studied/enhanced if need, e.g. ratematchpattern, DMRS ports, ZP/NZP CSI-RS, SSB, configured CORESET, lte-CRS-ToMatchAround, pre-emption indications. 
[bookmark: _GoBack]Discussion
In multi-TRP transmission, different TRPs might serve different URLLC traffic or some TRPs might not serve any URLLC traffic at a time, and therefore, different resources might need to be punctured for different eMBB PDSCHs transmitted by different TRPs. Especially, given the coarse frequency indication of existing DL pre-emption, PDSCH decoding performance could be degraded if a single pre-emption indication was used to indicate the union of pre-empted resources for all the TRPs scheduling the PDSCHs.
Proposal 1: Support separate pre-emption indications for different TRPs associated with different TCI states.
Each pre-emption indication for a TRP can be sent in a separate PDCCH or multiple pre-emption indications for multiple TRPs (associated with different TCI states) can be sent using a PDCCH. In Rel-15, multiple pre-emption indications (for different UEs) are multiplexed in a single DCI (DCI format 2_1) using group common signaling. We see sending multiple pre-emption indications for different TRPs for a UE as natural extension of Rel-15 mechanism and therefore, propose the following:
Proposal 2: A PDCCH can indicate multiple pre-emption indications for different TRPs associated with different TCI states.
Pre-emption indications for different TRPs can be differentiated by adding a field to each pre-emption indication indicated by the PDCCH. The field could be the TCI state index associated with a TRP PDSCH transmission. Therefore, each pre-emption indication contains a 14-bit pre-emption indication of punctured resources as well as a [6] bit indication of TCI-state/ssb-index.  
Proposal 3: Each pre-emption indication for multi-TRP operation includes a 14-bit indicating pre-empted resources as well as a [6] bit TCI state/ssb-index indicator.
The separate pre-emption indications for different TRPs can be sent in a UE-specific DCI or in a group common DCI. We prefer to keep the group common signaling nature of the indication  and also prefer not to introduce a new DCI payload size (at least for small number of TRPs associated with different TCI states).
Proposal 4: Group common signaling is used to indicate separate pre-emption indications for different TRPs associated with different TCIs.
To easily multiplex pre-emption indications for Rel-16 multi-TRP operation and 14-bit pre-emption indications for Rel-15 UEs in DCI format 2_1, we suggest using 21 bits instead of [20] bits for each pre-emption indication for Rel-16 multi-TRP operation. The usage of additional [1] bit is FFS.
Proposal 5: DCI format 2_1 is re-used, with each pre-emption indication for multi-TRP operation having a [21] bit-field size.
Upon detection of a DCI format 2_1, a UE configured with multi-TRP PDSCH transmission, can find its pre-emption indications using positionInDCI, and dci-PayloadSize as done in Rel-15. If the PDCCH contains a pre-emption indication for a subset of TRPs for the UE, there could be an additional RRC parameter to the DownlinkPreemption configuration to determine how many pre-emption indications from positionInDCI are applicable to the UE.
Proposal 6: Further study how to determine how many pre-emption indications are intended for the UE from starting position positionInDCI. 

Conclusion
In this contribution, we discussed pre-emption indication for multi-TRP PDSCH transmission, and proposed the following:
Proposal 1: Support separate pre-emption indications for different TRPs associated with different TCI states.
Proposal 2: A PDCCH can indicate multiple pre-emption indications for different TRPs associated with different TCI states.
Proposal 3: Each pre-emption indication for multi-TRP operation includes a 14-bit indicating pre-empted resources as well as a [6] bit TCI state/ssb-index indicator.
Proposal 4: Group common signaling is used to indicate separate pre-emption indications for different TRPs associated with different TCIs.
Proposal 5: DCI format 2_1 is re-used, with each pre-emption indication for multi-TRP operation having a [21] bit-field size.
Proposal 6: Further study how to determine how many pre-emption indications are intended for the UE from starting position positionInDCI.

               




