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1. Introduction

This contribution provides text proposals for non-codebook based UL transmission based on current agreements.
2. Discussion
2.1. Discussion on simultaneous transmission of SRS resources

It was agreed that a UE could be configured to simultaneously transmit up to X SRS resources. It was also proposed by companies that the number of SRS resources Nsrs should not be larger than X to avoid ambiguous UE behavior. In our contribution [1], we propose a scheme to support antenna switching via SRS resource set for codebook/non-codebook based transmission without additional specification impact. The same SRS resources (IDs) can be configured in the SRS resource set for codebook/non-codebook based transmission as those in SRS resource set for antenna switching to support antenna selection. In this case, more than X SRS resources could be configured to UE when UE reports that only X=1 resource can be simultaneously transmitted. If 
Proposal: For non-codebook based transmission, whether to configure more than X SRS resources and corresponding SRI indication is up to gNB implementation.
2.2. TP for CSI-RS for SRS precoder

Some issues for CSI-RS for precoder of SRS:
· In current 38.331, aperiodic SRS triggering state aperiodicSRS-ResourceTrigger, triggered SRS resource(s) srs-ResourceSetId, NZP-CSI-RS-ResourceId csi-RS are configured under the same IE SRS-ResourceSet. The current description is not consistent with 38.331.
· The higher layer parameters associatedCSI-RS/cis-RS and SpatialRelationInfo cannot be simultaneously configured in the same SRS resource set. However, for different SRS resource sets, different parameters should be allowed (e.g. SpatialRelationInfo in SRS resource set for beam management and SRS- associatedCSI-RS for SRS resource set for non-codebook). The current description doesn’t allow this. 

· cis-RS instead of associatedCSI-RS should be used for aperiodic SRS.
· Some parameter name is not consistent with 38.331.

· The paragraph in 6.2.1 to describe CSI-RS for precoder of SRS is redundant. Also the parameter name is not right for aperiodic SRS.
/************************ Start of Text Proposal for 38.214 **************************/
6.1.1.2
Non-Codebook based UL transmission
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. A UE can be configured with only one NZP CSI-RS resource for the SRS resource set.

-
If aperiodic SRS resource is configured, the [CSI-RS information in the same slot TBD] UL channel measurement is indicated via DCI, where the association among aperiodic SRS triggering state aperiodicSRS-ResourceTrigger, triggered SRS resource(s) srs-ResourceSetId, NZP-CSI-RS-ResourceId, csi-RS are higher layer configured by SRS-ResourceSet in SRS-Config. A UE may receive the dynamic SRS transmission request for aperiodic SRS transmission in the same slot as the reception of the DL CSI-RS resource A UE is not expected to update the SRS precoding information if the gap from the last symbol of the reception of the AP-CSI-RS resource and the first symbol of the AP-SRS transmission is less than 42 OFDM symbols. 
-
If periodic or semi-persistent SRS resource set is configured, the NZP-CSI-RS-ResourceId 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 increasing order.

For non-codebook based transmission, the UE does not expect to be configured with both associatedCSI-RS or cis-RS in a SRS resource set and spatialRelationInfo in any of the SRS resource in the SRS resource set. 
For non-codebook based transmission, the UE can be scheduled with DCI format 0_1 when at least one SRS resource is configured.

/****************************** omitted part ********************************/
6.2.1
UE sounding procedure

The 2-bit SRS request field [5 TS38.212] in DCI format 0_1, 1_1 indicates the triggered SRS resource set given in Table 7.3.1.1.2-24 of [5, TS 38212]. The 2-bit SRS request field [5, TS38.212] in DCI format 2_3 indicates the triggered SRS resource set given in Subclause 11.4 of [6, TS 38.213].


/************************* End of Text Proposal for 38.214 ***************************/
2.3. TP for SRS resource set for non-codebook based UL transmission
For a UE configured with non-codebook based UL transmission and corresponding SRS resources set, it can also be configured with SRS resource set(s) used for beam management or antenna switching in SRS-Config. Some corrections are needed for the description in 38.214 to clarify corresponding issues.
· NZP CSI-RS resource is only configured for the SRS resource set for non-codebook based UL transmission (e.g. not for SRS resource set for beam management). 
· For non-codebook based UL transmission, at least one SRS resource should be configured in the corresponding SRS resource set. Current description is unclear that the SRS resource is used for non-codebook or not (e.g. for antenna switching?).
/************************ Start of Text Proposal for 38.214 **************************/
6.1.1.2
Non-Codebook based UL transmission
For non-codebook based transmission, the UE can determine its PUSCH precoder and transmission rank based on the wideband SRI given by SRS resource indicator field from the DCI. 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.

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. 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 is configured, the [CSI-RS information in the same slot TBD] UL channel measurement is indicated via DCI, where the association among aperiodic SRS triggering state, triggered SRS resource(s) srs-ResourceSetId, NZP-CSI-RS-ResourceId, csi-RS are higher layer configured by AperiodicSRS-ResourceTrigger in SRS-Config. A UE may receive the dynamic SRS transmission request for aperiodic SRS transmission in the same slot as the reception of the DL CSI-RS resource A UE is not expected to update the SRS precoding information if the gap from the last symbol of the reception of the AP-CSI-RS resource and the first symbol of the AP-SRS transmission is less than 42 OFDM symbols. 
-
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-Config  per set.

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 in SRS-Config for SRS resource set.

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'.

/************************* End of Text Proposal for 38.214 ***************************/
3. Conclusion
In this contribution, we discuss the remaining issues for non-codebook based UL transmission, and provide some text proposals. 
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