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Introduction
According to the WID for Rel-19 MIMO enhancement [1], supporting 3-antenna-port codebook-based transmissions is considered as the following.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, considerations on UL PUSCH transmission with 3 antenna port codebook are provided.

Discussion
In current NR, PUSCH with 1, 2, 4, and 8 antenna ports codebook has been supported. For codebook-based transmission, UE is indicated through TPMI which is indication of pre-defined precoding matrix defined in TS 38.211[2]. The codebook is basically defined by a combination of antenna selection matrix, precoding matrix by using partial antenna matrix, and precoding matrix by using full antenna ports. In the detail, for PUSCH codebook-based transmission with 4 antenna ports single layer transmission, antenna selection vector is defined by TPMI = 0-3, precoding vector by using 2 antenna ports is defined by TPMI = 4-11, and precoding vector by using all 4 antenna ports is defined by remaining TPMI. 
First of all, the number of supporting layers should be discussed. In our preference, transmission with all layers (i.e., single layer, 2 layers, and 3 layers) should be supported because transmission layer adaptation would contribute on increasing spectrum efficiency.
Proposal 1: Single layer, two layers, and 3 layers transmission should be supported for 3 antenna port codebook-based transmission.
Next, the detail of precoding matrix design should be discussed. In WID[1], it was described that “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”. Therefore, non-coherent UL codebook, which is 1 antenna port selection from 3 antenna ports, should be at least supported.
The design of non-coherent UL codebook could be considered as shown in Table 1.
Figure 1: Non-coherent UL codebook for 3 antenna ports
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Proposal 2: Codebooks for 1 antenna port selection from 3 antenna ports should be supported.
Although the WID does not described partial coherent and full coherent UL codebook, whether supporting partial coherent UL codebook and/or full coherent UL codebook is necessary or not could be discussed. In our opinion, considering implementation flexibility on 3 Tx antenna at a UE, supporting partial coherent and full coherent antenna could be considered in this release.
Proposal 3: RAN1 should discuss whether partial-coherent and full-coherent UL codebook is specified in Release 19 or not.

[bookmark: _Hlk47386123]Conclusions
The following proposals were made in this contribution.
Proposal 1: Single layer, two layers, and 3 layers transmission should be supported for 3 antenna port codebook-based transmission.
Proposal 2: Codebooks for 1 antenna port selection from 3 antenna ports should be supported.
Proposal 3: RAN1 should discuss whether partial-coherent and full-coherent UL codebook is specified in Release 19 or not.
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