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1 Introduction
In RAN#102 meeting [1], new WID for Rel-19 MIMO enhancement was agreed. To enhance the UL performance with considering commercial implementation, the emergence of 3Tx UE is a foreseeable development in the near future. And the objective for 3Tx enhancement was agreed as:
	4.	Specify non-coherent UL codebook to facilitate 3-antenna-port codebook-based transmissions, without enhancement on UL full power transmission and without enhancement on SRS resource
Note: UL full power transmission mode 1 and 2 are not supported.


In this contribution, we provided our views on 3Tx UL enhancement.
2 [bookmark: OLE_LINK64][bookmark: OLE_LINK65]Discussion
Considering current commercial mobile UEs, which typically equipped with 1 or 2 Tx antennas, there is an emergence to deploy 3Tx antennas in the near future, even TS has already support 4Tx and 8Tx. And also considering the limited work scope for Rel-19 MIMO, the enhancement is only focused on non-coherent UL codebook enhancement. And there will be two key aspects for the 3Tx enhancement, one is SRS configuration and the other one is codebook design. 
SRS configuration
To limit the work load, SRS resource enhancement is not considered, while there should be some impact on SRS configuration, at least 3-port SRS is needed for 3Tx, and we can reuse current SRS resource configuration as much as possible to achieve 3Tx. In current spec, each SRS resource can contain 1 or 2 or 4 or 8 ports, there can be two ways to form a 3-port SRS, one way is to aggregate 1-port SRS and 2-port SRS, the other way is to mute one port for a 4-port SRS or mute 5 ports for an 8-port SRS. 
For aggregation, the scheme is well used for CSI-RS configuration, which can be reused for reference for 3-port SRS, and also one implementation case for 3Tx may be reusing antenna ports for inter-band, which can be easily applied to current UEs. In this case, aggregation is more suitable for achieving 3-port SRS.
In addition, if aggregation is applied for 3-port SRS, switching between 3-port and 1 or 2-port can be studied, which can achieve more flexibility.
Proposal 1: Support introducing configuration of 3-port SRS for 3Tx based on current SRS resource, and either aggregating of 1-port SRS and 2-port SRS or muting 1 or 5 ports for a 4-port or 8-port SRS can be considered for the 3-port SRS. And switching between 3-port SRS and 1 or 2-port SRS can be further studied.
Codebook enhancement
Still due to the limited TUs for Rel-19 MIMO, only non-coherent codebook was agreed to be supported for 3Tx. For non-coherent codebook, the precoding vector for each layer has only one non-zero element, so at least following precoders should be supported for 3Tx: , ,  for 1-layer, , ,  for 2-layer and  for 3-layer. In addition, different amplitude corresponding to different antennas can be further considered, at least for aggregation to achieve 3Tx, it’s possible that the amplitude values for different antennas are different.

Proposal 2: At least support following precoders for 3Tx: , ,  for 1-layer, , ,  for 2-layer and  for 3-layer; And also considering different amplitude values for different antenna ports. 
3 Conclusion
In this contribution, we provided our views on uplink 3Tx enhancement, and we have the following proposals:
Proposal 1: Support introducing configuration of 3-port SRS for 3Tx based on current SRS resource, and either aggregating of 1-port SRS and 2-port SRS or muting 1 or 5 ports for a 4-port or 8-port SRS can be considered for the 3-port SRS. And switching between 3-port SRS and 1 or 2-port SRS can be further studied.
Proposal 2: At least support following precoders for 3Tx: , ,  for 1-layer, , ,  for 2-layer and  for 3-layer; And also considering different amplitude values for different antenna ports. 
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