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Introduction
Notes and offline agreements from the Thursday afternoon offline discussion on UL MIMO open issues follow.
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High Level Open Issues for UL MIMO

Multiple SRI operation

Agreements:
· Codebook based transmission for UL is supported at least by following signaling in UL grant:
· SRI+TPMI+TRI, where 
· The TPMI is used to indicate preferred precoder over the SRS ports in the selected SRS resource by the SRI.
· No SRI when a single SRS resource is configured
· The TPMI is used to indicate preferred precoder over the SRS ports in the configured single SRS resource.
· Support indication on selection of multiple SRS resources 
· FFS details

Agreements:
· For 2 Tx, use single stage DCI with a semi-statically configured size to convey TPMI, SRI, TRI in Rel-15
· Total combined DCI size of TPMI, TRI, and SRI does not vary with PUSCH resource allocation for single stage DCI

Offline Agreement:
· For codebook based transmission, a total of up to 4 SRS ports can be indicated using SRI(s): 		
· The total number of indicated SRS ports can be 2, or 4: 	
· Note: codebook design can be independent of the total number of ports indicated by SRI(s)

Offline Proposal
· TPMI, TRI, and SRI fields are jointly encoded for codebook based operation: 		
· If a field is not configured, the remaining fields are jointly encoded

Offline Agreement:
· For non-codebook based transmission, a total of up to 4 SRS ports can be indicated using SRI(s)
· Note: For non-codebook based precoding, each SRS resource contains one port
UE Capability for Coherent and Non-Coherent Operation

Agreements:
· For 2 Tx, use single stage DCI with a semi-statically configured size to convey TPMI, SRI, TRI in Rel-15
· Total combined DCI size of TPMI, TRI, and SRI does not vary with PUSCH resource allocation for single stage DCI
· Specify UE capability identifying if UL MIMO capable UE can support coherent transmission across its transmit chains
· FFS: if UE capability identifies if coherent transmission is supported on all of, vs. none of, vs. on a subset, of its transmit chains
· FFS: how UL MIMO precoding design takes into account the above capability

Agreements:
· For CP-OFDM
· At least TPMI indices 0-3 for rank 1 and TPMI indices 0 and 1 for rank 2 are used
· One of the two following Antenna port selection mechanisms is supported; 
· Decide among the two alternatives in RAN1# 90bis
· Alt 1: TPMI indices 4 and 5 for rank 1, and 2 for rank 2, from the above table are used for CP-OFDM
· Alt 2: SRI indicates selected antenna ports
Offline Proposal:
· Non-coherent transmission on all ports in an SRS resource is supported. 		
· Details TBD

Offline Agreement:
· For single SRS resource case with CP-OFDM with 2 ports 
· Use Alt 1 from RAN1#90: include TPMIs 4 & 5 for rank 1 and TPMI 2 for rank 2, except the scale factor is FFS

Offline Proposals:
· The following diagonal precoding matrices are included in the 4 port UL MIMO codebook for rank 4:
· 4 port rank 4:		 

· Support [one of] [both] of the following alternatives
· Alt 1: Coherent inter-SRS resource transmission: 	
· TPMI can apply to aggregated SRS Resources indicated by multiple SRI(s) to allow coherent transmission over SRS ports corresponding to multiple SRS resources.
· Alt 2: Non-coherent inter-SRS resource transmission: 
· One TPMI/TRI per SRS resource is signaled: 
DCI Signaling Size
Offline Proposals:
· [Wideband] TPMI, SRI, and TRI are carried in single stage DCI: 		
· [Wherein for wideband TPMI, TRI, and SRI,]: Each TPMI, TRI, and SRI apply to all allocated PRBs 	
· TPMI, SRI, and/or TRI that correspond to a given slot are carried together in one PDCCH transmission: 
· Study further the maximum size of TPMI, SRI, and TRI and their combinations

Single antenna port mode for UL MIMO capable UEs
Offline Proposal:
· An NR UL-MIMO capable UE can be configured to 1 Tx port transmission.

