Summary of Offline Discussion for M-TRP based MIMO Enhancement

1. M-DCI based NCJT

Possible Agreement
· For separate ACK/NACK feedback for PDSCHs received from different TRPs, the UE should be able to generate separate ACK/NACK codebooks identified by an index, if the index is configured and applied across all CCs  
· FFS: for the index per TRP basis, e.g. a higher layer signalling index, PRI in L1, CORESET group ID, slot or subslot index in L1
· Support joint HARQ-Ack feedback for PDSCHs received from different TRPs where multiple DCIs are used
· When the PUCCH resources are on the different slots, which are indicated by PDSCH-to-HARQ_feedback timing indicator fields of multiple DCIs for different TRPs, both type-1 HARQ-ACK codebook and type-2 HARQ-ACK codebook are supported.
· FFS, additional specification impact from Rel-15
· Note that it can include other M-DCI NCJT NW implementation cases in Rel-16
[Offline Proposal]
· The index to be used to generate separated ACK/NACK codebook is a higher layer signalling index per CORESET
· Index can take one of the two values. One index corresponds to one TRP.
· Note that the index may not be configured for scenarios if there is no ambiguity of codebook generation at the UE, e.g. slot based PUCCH resource allocation per TRP
· This does not preclude configuring the index for other purposes
· Further clarify details on how to generate separated ACK/NACK codebook by email discussion including how to use such an index 
· Further clarify details on how to generate joint ACK/NACK codebook by email discussion including how to use such an index 

2. S-DCI based NCJT
[Offline Proposal]: Support following principles for DMRS port indication design for NCJT transmission based on single-PDCCH multi-TRP, at least for single front-load symbol and eMBB
· Antenna port field size is the same as Rel-15, at least for DCI format 1-1
· At least support following layer combinations from two TRPs indicated by antenna port field:
· 1+1, 1+2, 2+1, 2+2 for single CW and SU, at least for DCI format 1-1
· To be evaluated to determine whether introducing following design principles for DMRS entries in RAN1 98: 
· 1+3 and/or 3+1
· MU cases, i.e. between NCJT UE+NCJT UE and NCJT UE+S-TRP UE
· [Two CWs for the case of total layers of NCJT reception more than 4]

3. M-TRP based URLLC
[Offline Proposal 9]:  
Downselect from following two options in RAN 97: 
Option 1: 
· Support both 2a and 2b 
· Both scheme 2a and 2b are UE capabilities.
· For scheme 2b, 
· additional UE capability to inform the gNB whether the UE can support CW soft combing
· Support up to two single layer transmission only and one CB per CW 
Option 2: 
· Both 2a and 2b are not supported in Rel-16
 [Offline Proposal 10]:
· For single-DCI based M-TRP URLLC schemes 3 & 4, support following design with respect to 
· The maximal number of transmission layers per transmission occasion, down-select one from the following options:
· Option 1: up to single layer transmission 
· Option 2: up to two layers transmission 
· PDSCH repetition indication mechanism:
· Number of repetitions, down-select one from following options:
· [bookmark: _GoBack]Option 1: Dynamic indication
· Option 2: High-layer configured as Rel-15 
· Resource allocation in time domain:
· FFS for further details 
· FFS: whether a minimal gap between PDSCH mini-slot/slot groups is needed
· Resource allocation at frequency domain:
· Same frequency domain resource allocation across repetitions as Rel-15 
· For the number of TCI states across PDSCH repetitions, down-select one from following options:
· Option 1: up to 2  
· Option 1-1: One TCI codepoint can indicate up to 2 TCI states as already agreed in Rel-16 for eMBB
· Option 1-2: Joint field to indicate TCI states and RV sequences. Dedicated TCI or RV field is not needed. 
· For example, TCI states and RV sequences are jointly preconfigured and the combination of TCI states/RV sequences is jointly indicated in DCI. 
· Option 2: up to 4 
· Option 2-1: One TCI codepoint can indicate up to 4 TCI states 
· Option 2-2: Joint field to indicate TCI states and RV sequences. Dedicated TCI or RV field is not needed. 
· For example, TCI states and RV sequences are jointly preconfigured and the combination of TCI states/RV sequences is jointly indicated in DCI. 
· RV sequences for PDSCH repetitions 
· Option 1: support Rel-15 RV sequences at least 
· FFS whether RV sequences {0, 0, 0, 0} and {0, 3, 0, 3} are needed in Rel-16
· Option 2: RV sequences are preconfigured by higher layer without restriction of specific orders in spec. 
· FFS how to map indicated TCI states and RV sequences to transmission  occasions
· LDPC base graph and TBS shall be same across repetition. 
