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1. Introduction

This contribution provides a text proposal for non-codebook based UL transmission based on current agreements.
Agreement:

For non-codebook based UL transmission, the UE can only be configured for one SRS resource set with the following details:

· The UE can be configured to simultaneously transmit up to X SRS resources

· X is part of UE capability signalling

· The SRS resources transmitted simultaneously occupy the same RBs

Agreement:

· SRI is associated with the most recent SRS transmission
Agreement:

· For the association between CSI-RS and an SRS for non-codebook based uplink transmission, the CSI-RS resource is associated to a SRS resource set.
2. Discussion
According to current agreements and RRC parameters, the following modifications to specifications are needed:

· Only the number of SRS resources which can be simultaneously transmitted is part of UE capability (in the same RBs is not part of UE capability).
· “A UE should assume that SRI is associated with the most recent SRS transmission” should be applied to all types of SRS, not only AP-SRS.
· For all types of SRS, the associated NZP CSI-RS resource is configured per SRS resource set.
· Some editing modification to match the agreements better. 
· Periodic or semi-periodic is configured per SRS resource, not per SRS resource set.
In 38.211, it is described that the set of antenna ports 
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 used for non-codebook based PUSCH transmission shall be determined according to the procedure in [6, TS 38.214]. However, there is not corresponding description in 38.214 on the antenna ports. Since identity matrix is used as W in section 6.3.1.5 [4, 38.211], the set of antenna ports 
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 for non-codebook based UL transmission should be the same as the DMRS antenna ports.
There are two RRC parameters which are associated with codebook/non-codebook based transmission: ulTxConfig = Codebook/NonCodeBook which is used to configure the transmission scheme, and SRS-SetUse= Codebook/Noncodebook which is used to configure the corresponding SRS resource set. In 38.212, the former is used to decide the RI/PMI field, and the latter is used to decide the SRI field. Since the two parameters are independently configured, if a UE configured with ulTxConfig=NonCodebook is also configured with a SRS resource set with SRS-SetUse=Codebook, the UE cannot interpret the DCI correctly. Hence, the case should be avoided. 
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/************************ Start of Text Proposal for 38.212 **************************/
7.3.1.1.2
Format 0_1

/**************************** Unchanged parts omitted*****************************/
-
Antenna ports – number of bits determined by the following

-
2 or 4 bits as defined by Tables 7.3.1.1.2-6/7, if PUSCH-tp=Enabled;

-
3 bits as defined by Tables 7.3.1.1.2-8/9/10/11, if PUSCH-tp=Disabled, DL-DMRS-config-type=1, and DL-DMRS-max-len=1,;

-
4 bits as defined by Tables 7.3.1.1.2-12/13/14/15, if PUSCH-tp=Disabled, DL-DMRS-config-type=1, and DL-DMRS-max-len=2;

-
4 bits as defined by Tables 7.3.1.1.2-16/17/18/19, if PUSCH-tp=Disabled, DL-DMRS-config-type=2, and DL-DMRS-max-len=1;

-
5 bits as defined by Tables 7.3.1.1.2-20/21/22/23, if PUSCH-tp=Disabled, DL-DMRS-config-type=2, and DL-DMRS-max-len=2.

where the value of SRS resource indicator field indicates the corresponding table to use if the higher layer parameter ulTxConfig = NonCodeBook, and the field of precoding information and number of layers indicates the corresponding table to use if the higher layer parameter ulTxConfig = CodeBook, and  the number of CDM groups without data of values 1, 2, and 3 in Tables 7.3.1.1.2-6 to 7.3.1.1.2-23 refers to CDM groups {0}, {0,1}, and {0, 1,2} respectively.

-
SRS request – 2 bits as defined by Table 7.3.1.1.2-24.
/************************* End of Text Proposal for 38.212************************/

/************************* 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 wideband SRI field from the DCI. A UE should assume that SRI is associated with the most recent SRS transmission. 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 simultaneous transmission is being part of UE capability signalling, and the SRS resources for simultaneous transmission should occupy the same RBs. Only one SRS resource set can be configured for non-codebook based transmission with single SRS port for each SRS resource. The maximum number of SRS resources that can be configured for non-codebook based uplink transmission is 4.
A UE configured with non-codebook based transmission is not expected to be configured with a SRS resource set associated with the higher layer parameter SRS-SetUse of value ‘CodeBook’.
The set of antenna ports 
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used for non-codebook based UL transmission is the same as the DMRS antenna ports used for the PUSCH transmission.
For non-codebook based transmission, the UE can measure NZP CSI-RS resource to calculate the precoder used for the transmission of precoded SRS. The NZP CSI-RS resource is configured per SRS resource set.
-
If aperiodic SRS resource is configured, the aperiodic SRS request triggers both aperiodic CSI-RS transmission for UL channel measurement and precoded aperiodic SRS transmission, where the association among aperiodic SRS triggering state, triggered SRS resource(s) SRS-ResourceConfigId, CSI-RS resource ID NZP-CSI-RS-ResourceConfigID are higher layer configured by AperiodicSRS-ResourceTrigger. A UE may receive the dynamic SRS transmission request for aperiodic SRS transmission in the same slot as the reception of the aperiodic CSI-RS transmission, where the SRS transmission happens [TBD] symbols after the  aperiodic CSI-RS transmission. 
-
If periodic or semi-periodic SRS resource is configured, the NZP-CSI-RS-ResourceConfigID for UL channel measurement is indicated via higher layer parameter SRS-AssocCSIRS.
/************************* End of Text Proposal for 38.214************************/
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