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1. Introduction
In this contribution, we provide some corrections for multi-antenna scheme.
2. Discussion
2.1 Uplink Codebook based transmission
For uplink codebook based transmission, it has been specified when transmission scheme is not configured, UE shall be scheduled by DCI format 0_0, and the UE will transmit PUSCH based on single-port operation. However it has not been specified when transmission scheme is configured and when DCI format 0_0 is configured, what the UE behaviour should be.
In addition, it has been specified that for DCI format 0_1, the indicated SRI is associated with the most recent transmitted SRS. It has also been specified UE shall expect gNB should configured at least 1 SRS resource for codebook based transmission scheme. Thus although gNB has to configure one SRS resource, it does not necessarily need to trigger the SRS transmission. Therefore the indicated SRI may not be able to be associated with a transmitted SRS as there may be no corresponding SRS triggered.
Based the discussion above, two TPs are proposed as follows.
Proposal 1: adopt the following TP for 38.214.
[bookmark: _Toc517439501]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'. For PUSCH triggered by DCI format 0_0, it is based on one PUSCH antenna port. If the higher layer parameter txConfig is not configured, UE shall expect that the PUSCH transmission is based on one PUSCH antenna port, which should beis triggered by DCI format 0_0.

Proposal 2: adopt the following TP for 38.214
6.1.1.1	Codebook based UL transmission
For codebook based transmission, 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 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 configuredof SRS resource identified by the SRI, where the SRS resource configuration is prior to the PDCCH carrying the SRI before slot n.
<Unrelated part omitted>

2.2 Uplink non-codebook based transmission
For non-codebook based transmission, it has been specified that the UE does not expect to be configured with both spatialRelationInfo for SRS resource and associatedCSI-RS in SRS-Config for SRS resource set, and only up to 1 associated CSI-RS can be configured for a SRS resource set. As multi-beam operation is out of Rel-15 scope, if spatialRelationInfo is configured, all the indicated SRS resources should be configured with the same value. 
In addition, the joint CSI-RS and SRS triggering should only be applied to aperiodic CSI-RS. But current spec does not specify whether the CSI-RS is periodic or aperiodic or semi-persistent. According to 38.331, the terminology of associated CSI-RS is different for periodic SRS and aperiodic SRS, where for aperiodic SRS, the associated CSI-RS is configured by parameter csi-RS, but for periodic SRS it is called as associatedCSI-RS. Therefore in the following sentence, csi-RS should be added.  
For non-codebook based transmission, the UE does not expect to be configured with both spatialRelationInfo for SRS resource and associatedCSI-RS in SRS-Config for SRS resource set.
Based on the discussion above, one TP is proposed as follows.
Proposal 3: adopt the following TP for 38.214.
[bookmark: _Toc517439503]6.1.1.2	Non-Codebook based UL transmission
<Unrelated part omitted>
[bookmark: _Hlk498597149]For non-codebook based transmission, the UE can calculate the precoder used for the transmission of precoded SRS based on measurement of an associated NZP CSI-RS resource if configured. A UE can be configured with only one NZP CSI-RS resource for the SRS resource set with higher layer parameter usage in SRS-ResourceSet set to 'nonCodebook'.
[bookmark: _Hlk498591525][bookmark: _Hlk515954588]-	If aperiodic SRS resource set is configured, the associated aperiodic NZP-CSI-RS for UL channel measurement is indicated via SRS request field in DCI format 0_1 and 1_1, where AperiodicSRS-ResourceTrigger (indicating the association among aperiodic SRS triggering state), triggered SRS resource(s) srs-ResourceSetId, csi-RS (indicating the associated NZP-CSI-RS-ResourceId for UL channel measurement) are higher layer configured in SRS-ResourceSet. A UE is not expected to update the SRS precoding information if the gap from the last symbol of the reception of the aperiodic NZP-CSI-RS resource and the first symbol of the aperiodic SRS transmission is less than 42 OFDM symbols. 
-	If the UE configured with aperiodic SRS associated with aperiodic NZP CSI-RS resource, the presence of the associated CSI-RS is indicated by the SRS request field if the value of the SRS request field is not '00' as in Table 7.3.1.1.2-24 of [5, TS 38.212]. The CSI-RS is located in the same slot as the SRS request field, while any of the tci-States for aperiodic CSI-RS shall not be configured with 'QCL-Type-D'.
-	If periodic or semi-persistent SRS resource set is configured, the NZP-CSI-RS-ResourceConfigID for measurement is indicated via higher layer parameter associatedCSI-RS in SRS-ResourceSet.
The UE shall perform one-to-one mapping from the indicated SRI(s) to the indicated DM-RS ports(s) in the DCI format 0_1 in increasing order.
For non-codebook based transmission, the UE does not expect to be configured with both spatialRelationInfo for SRS resource and associatedCSI-RS or csi-RS in SRS-Config for SRS resource set. UE shall expect spatialRelationInfo for SRS resource(s) indicated by SRI(s) in the DCI format 0_1 should be the same if configured.
For non-codebook based transmission, the UE can be scheduled with DCI format 0_1 when at least one SRS resource is configured in SRS-ResourceSet with usage set to 'nonCodebook'.

3. Conclusion
In this contribution we have provided some discussion on multi-antenna scheme. From the discussion, we have achieved the following proposals for codebook based transmission.
Proposal 1: adopt the following TP for 38.214.
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'. For PUSCH triggered by DCI format 0_0, it is based on one PUSCH antenna port. If the higher layer parameter txConfig is not configured, UE shall expect that the PUSCH transmission is based on one PUSCH antenna port, which should beis triggered by DCI format 0_0.

Proposal 2: adopt the following TP for 38.214
6.1.1.1	Codebook based UL transmission
For codebook based transmission, 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 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 configuredof SRS resource identified by the SRI, where the SRS resource configuration is prior to the PDCCH carrying the SRI before slot n.
<Unrelated part omitted>

From the discussion, we have achieved the following proposals for non-codebook based transmission.
Proposal 3: adopt the following TP for 38.214
6.1.1.2	Non-Codebook based UL transmission
<Unrelated part omitted>
For non-codebook based transmission, the UE can calculate the precoder used for the transmission of precoded SRS based on measurement of an associated NZP CSI-RS resource if configured. A UE can be configured with only one NZP CSI-RS resource for the SRS resource set with higher layer parameter usage in SRS-ResourceSet set to 'nonCodebook'.
-	If aperiodic SRS resource set is configured, the associated aperiodic NZP-CSI-RS for UL channel measurement is indicated via SRS request field in DCI format 0_1 and 1_1, where AperiodicSRS-ResourceTrigger (indicating the association among aperiodic SRS triggering state), triggered SRS resource(s) srs-ResourceSetId, csi-RS (indicating the associated NZP-CSI-RS-ResourceId for UL channel measurement) are higher layer configured in SRS-ResourceSet. A UE is not expected to update the SRS precoding information if the gap from the last symbol of the reception of the aperiodic NZP-CSI-RS resource and the first symbol of the aperiodic SRS transmission is less than 42 OFDM symbols. 
-	If the UE configured with aperiodic SRS associated with aperiodic NZP CSI-RS resource, the presence of the associated CSI-RS is indicated by the SRS request field if the value of the SRS request field is not '00' as in Table 7.3.1.1.2-24 of [5, TS 38.212]. The CSI-RS is located in the same slot as the SRS request field, while any of the tci-States for aperiodic CSI-RS shall not be configured with 'QCL-Type-D'.
-	If periodic or semi-persistent SRS resource set is configured, the NZP-CSI-RS-ResourceConfigID for measurement is indicated via higher layer parameter associatedCSI-RS in SRS-ResourceSet.
The UE shall perform one-to-one mapping from the indicated SRI(s) to the indicated DM-RS ports(s) in the DCI format 0_1 in increasing order.
For non-codebook based transmission, the UE does not expect to be configured with both spatialRelationInfo for SRS resource and associatedCSI-RS or csi-RS in SRS-Config for SRS resource set. UE shall expect spatialRelationInfo for SRS resource(s) indicated by SRI(s) in the DCI format 0_1 should be the same if configured.
For non-codebook based transmission, the UE can be scheduled with DCI format 0_1 when at least one SRS resource is configured in SRS-ResourceSet with usage set to 'nonCodebook'.
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