[bookmark: OLE_LINK2][bookmark: OLE_LINK3]3GPP TSG RAN WG1 #117											      R1-2404669
Fukuoka City, Fukuoka, Japan, May 20th - 24th, 2024

[bookmark: Source][bookmark: OLE_LINK11][bookmark: OLE_LINK12]Agenda item:	9.2.3
Source:	NEC
Title:              	Discussion on 3-antenna-port codebook-based transmissions
[bookmark: DocumentFor]Document for:	Discussion and Decision

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.


The scope for 3Tx enhancement is only focused on non-coherent codebook design due to the limited TU. And till RAN1#116bis meeting [2], the feature based on WID for 3Tx enhancement was almost completed, and considering the remained TUs, it’s still possible to discuss some other features.
In this contribution, we provided our views on 3Tx UL enhancement.
2 [bookmark: OLE_LINK64][bookmark: OLE_LINK65]Discussion
During the WID discussion in RANP meeting, 3Tx was limited to quite small scope only for non-coherent UL codebook. While considering the UE antenna structure, there are two typical structures: one is 3 antennas with linear array, and another one is a cross-polarized two antennas and a single-polarized antenna, which was also agreed in RAN1#116 [3].
	Agreement
For performance evaluation of 3TX UE, consider following reference configurations,
· A linear array (1D) of single-polarized antenna configuration with a spacing of 0.5λ, 
· For example:		 |
· A configuration of a cross-polarized and a single-polarized antennas, 
· For example:		 


Considering the cross-polarization two antennas, it’s possible to be coherent, and the single-polarized antenna can be either coherent or non-coherent with the cross-polarized two antennas. To achieve better performance, at least partial coherent codebook should be supported.
Proposal: At least support to design partial coherent codebook for 3Tx. 
3 Conclusion
In this contribution, we provided our views on uplink 3Tx enhancement, and we have the following proposals:
Proposal: At least support to design partial coherent codebook for 3Tx. 
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