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Introduction
This document discusses possible corrections to Subclause 6.1.1.1 Codebook based UL transmission in TS38.214
[bookmark: _Ref228947482]Discussion 
Precoding and antenna ports
In Subclause 6.1.1.1 we find the following text:-
……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
It would be more usual to state that a precoder is applied for a given set of layers (where ν denotes the number of layers) for transmission on a certain set of antenna ports. In this case the antenna ports should correspond to those configured for the selected SRS resource. Thus, better and more accurate wording would be as follows:-
…….the TPMI is used to indicate the precoder to be applied over the layers antenna ports {0…ν-1} for transmission using antenna portsand that correspondings to those configured for the SRS resource selected by the SRI

Number of SRS resources and resource sets to be configured
In Subclause 6.1.1.1 we find the following text
When the UE is configured with the higher layer parameter txConfig set to 'codebook', the UE is configured with at least one SRS resource.
In TS 38.331 it seems that configuring the higher layer parameter txConfig set to ‘codebook’ does not automatically require configuration of any SRS resources. Therefore if this is necessary for operation of the physical layer, the requirement for at least one SRS resource should be more clearly stated, for example as follows:-
When the UE is configured with the higher layer parameter txConfig set to 'codebook', the UE is shall expect to be configured with at least one SRS resource.

We also find the following text in Subclause 6.1.1.1:-
For codebook based transmission, the UE may be configured with a single SRS-ResourceSet set to 'codeBook' and only one SRS resource can be indicated based on the SRI from within the SRS resource set.
However, it is not clear from this whether a single SRS-ResourceSet (with usage set to ‘codeBook’) is intended as a maximum, a minimum or just as optional possibility. It seems reasonable to assume that the intention is that one, and only one, such resource set is configured. If this is confirmed to be the common understanding, then wording such as the following would be appropriate:-
For codebook based transmission, the UE shall expect to may be configured with a single SRS-ResourceSet with usage set to 'codeBook ……
Conclusions
The issues discussed above for codebook based UL transmission, and relating to precoding and antenna ports, and number of SRS resources (and a few further corrections/clarifications/typos) are addressed in the text proposal in Annex. 

It needs to be confirmed whether it is a requirement for codebook based UL transmission that the UE is configured with an SRS-ResourceSet with usage set to ‘codeBook’ and whether more than one such resource set can be configured.


Annex
Text proposal for TS 38.214

-------------------------------Start of text proposal--------------------------------------- 
[bookmark: _Toc517439502]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 tThe TPMI is used to indicate the precoder to be applied over the layers antenna ports {0…ν-1} for transmission using antenna portsand that correspondings to those configured for 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 layersantenna ports {0…ν-1} for transmission using antenna ports and that correspondings to those configured for 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 shall expect to be configured with at least one SRS resource. The indicated SRI in slot n is associated with the most recent transmission of SRS using the SRS resource identified by the SRI, where the SRS resource is prior to the PDCCH carrying the SRI before slot n.	Comment by Author: This should be in italics
[bookmark: _Hlk512442647][bookmark: _Hlk512442667]For codebook based transmission, the UE determines its codebook subsets based on TPMI and upon the reception of higher layer parameter codebookSubset in PUSCH-Config  which may be set toconfigured with 'fullAndPartialAndNonCoherent', or 'partialAndNonCoherent' , or 'nonCoherent' depending on the UE capability. The maximum transmission rank may be configured by the higher-layer parameter maxRank in PUSCH-Config .	Comment by Author: It is not necessary to describe reception of higher-layer parameters
A UE reporting its UE capability of 'partialAndNonCoherent' transmission shall not expect to be configured withby codebookSubset set towith 'fullAndPartialAndNonCoherent'. 
A UE reporting its UE capability of 'Non-Coherent' transmission shall not expect to be configured withby codebookSubset set towith 'fullAndPartialAndNonCoherent' or set towith 'partialAndNonCoherent '.
A UE shall not expect to be configured with the higher layer parameter codebookSubset set to 'partialAndNonCoherent' when higher layer parameter nrofSRS-Ports in an SRS-Resource in an SRS-ResourceSet with usage set to 'codeBook' indicates that two SRS antenna ports are configured.
For codebook based transmission, the UE shall expect to may be configured with a single SRS-ResourceSet with usage set to 'codeBook' and only one SRS resource can be indicated based on the SRI from within the SRS resource set. The maximum number of configured SRS resources for codebook based transmission is 2. If aperiodic SRS is configured for a UE, the SRS request field in DCI triggers the transmission of aperiodic aperiodidc SRS in the indicated resource(s).	Comment by Author: It needs to be confirmed that this is the common understanding	Comment by Author: typo
When multiple SRS resources are configured by SRS-ResourceSet with usage set to 'codeBook', the UE shall expect that higher layer parameters nrofSRS-Ports in each SRS-ResourceSet in the SRS-ResourceSet shall be configured with the same value for all these SRS resources.	Comment by Author: typo
----------------------------------------------end of text proposal----------------------------------
