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1	Introduction
Alternative corrections for DCI formats for UL MIMO and with single antenna port operation were discussed in [1]. A harmonized proposal from offline discussion for these corrections is given.
A second issue is that the relationship between SRS and PUSCH in the uplink antenna port mapping is not clear in the current specifications.
[bookmark: _Ref178064866]2	Discussion
2.1 DCI formats for UL MIMO and with single antenna port operation
Alternatives 1 and 3 from [1] are harmonized, in the following text proposals.  Single antenna port transmission for DCI format 0_0 is included in subclause 6.1.1, as proposed by Alternative 1.  Since only DCI format 0_1 is currently mentioned for codebook based and non-codebook based transmission in subclauses 6.1.1.1 and 6.1.1.2, and it is clarified that DCI format 0_0, 0_1, and configured grant operation is supported for both codebook based and non-codebook based operation.

38.214:
>>>>>>>>>>>> Start text proposal 1a >>>>>>>>>>>>
6.1.1       Transmission schemes
Two transmission schemes are supported for PUSCH: codebook based transmission and non-codebook based transmission. The UE is configured with codebook based transmission when the higher layer parameter txConfig in PUSCH-Config  is set to 'codebook', the UE is configured non-codebook based transmission when the higher layer parameter txConfig is set to 'nonCodebook'. If the higher layer parameter txConfig is not configured, the UE is not expected to be scheduled by DCI format 0_1. the PUSCH transmission is based on one PUSCH antenna port, which is triggered by DCI format 0_0. If PUSCH is scheduled by DCI format 0_0, the PUSCH transmission is based on a single antenna port.

>>>>>>>>>>>> End text proposal 1a >>>>>>>>>>>>
>>>>>>>>>>>> End text proposal 1b >>>>>>>>>>>>
6.1.1.1 Codebook based UL transmission 
For codebook based transmission, PUSCH can be scheduled by DCI format 0_0, DCI format 0_1 or semi-statically configured to operate according to Subclause 6.1.2.3.  If this if PUSCH is scheduled by DCI format 0_1, the UE determines its PUSCH transmission precoder based on SRI, TPMI and the transmission rank from the DCI, given by DCI fields of SRS resource indicator and Precoding information and number of layers in subclause 7.3.1.1.2 of [TS 38.212]., where the The TPMI is used to indicate the precoder to be applied over the antenna ports {0…ν-1} and that corresponds to the SRS resource selected by the SRI when multiple SRS resources are configured, or if a single SRS resource is configured TPMI is used to indicate the precoder to be applied over the antenna ports {0…ν-1} and that corresponds to the SRS resource. The transmission precoder is selected from the uplink codebook that has a number of antenna ports equal to higher layer parameter nrofSRS-Ports in SRS-Config, as defined in Subclause 6.3.1.5 of [4, TS 38.211]. When the UE is configured with the higher layer parameter txConfig set to 'codebook', the UE is configured with at least one SRS resource. The indicated SRI in slot n is associated with the most recent transmission of SRS resource identified by the SRI, where the SRS resource is prior to the PDCCH carrying the SRI before slot n.
>>>>>>>>>>>> End text proposal 1b >>>>>>>>>>>>
>>>>>>>>>>>> Start text proposal 1c >>>>>>>>>>>>
6.1.1.2 Non-Codebook based UL transmission 
For non-codebook based transmission, PUSCH can be scheduled by DCI format 0_0, DCI format 0_1 or semi-statically configured to operate according to Subclause 6.1.2.3.  the The UE can determine its PUSCH precoder and transmission rank based on the wideband SRI when multiple SRS resources are configured, where the SRI is given by the SRS resource indicator in DCI according to subclause 7.3.1.1.2 of [5, 38.212], or the SRI is given by srs-ResourceIndicator according to subclause 6.1.2.3. The UE shall use one or multiple SRS resources for SRS transmission, where the number of SRS resources which can be configured to the UE for simultaneously transmission in the same RBs is a UE capability. Only one SRS port for each SRS resource is configured. Only one SRS resource set can be configured with higher layer parameter usage in SRS-ResourceSet set to 'nonCodebook'. The maximum number of SRS resources that can be configured for non-codebook based uplink transmission is 4. The indicated SRI in slot n is associated with the most recent transmission of SRS resource identified by the SRI, where the SRS resource is prior to the PDCCH carrying the SRI before slot n.
>>>>>>>>>>>> End text proposal 1c >>>>>>>>>>>>

2.2 SRS and PUSCH in the uplink antenna port mapping
At present, antenna ports starting with 0 are for PUSCH and for its associated DMRS, while ports starting with 1000 only carry SRS.  Since SRS must be transmitted on the same antenna ports as PUSCH after precoding, antenna ports 1000 should carry both PUSCH and SRS, as discussed in [2]. 

38.211 Section 6.2
>>>>>>>>>>>> Start text proposal 2 >>>>>>>>>>>>
The following antenna ports are defined for the uplink:
-	Antenna ports starting with 0 for PUSCH and associated demodulation reference signals for PUSCH
-	Antenna ports starting with 1000 for SRS, PUSCH
-	Antenna ports starting with 2000 for PUCCH
-	Antenna port 4000 for PRACH
>>>>>>>>>>>> Start text proposal 2 >>>>>>>>>>>>

Conclusion
In this contribution, we have provided harmonized text proposals correcting the usage of DCI formats for UL MIMO and with single antenna port operation. The relationship between SRS and PUSCH in the uplink antenna port mapping is also made clear.
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