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1 Introduction
Rel-18 MIMO evolution for downlink and uplink will specify enhancements to support 8 Tx UL operation. And in RAN1#110 meeting [1], agreements were achieved as:
Agreement
For 8TX PUSCH, at least support 
· Ng=1, 2, 4
Note: The above does not restrict the Ng for the non-coherent case
Agreement
RAN1 further studies Alt1b and Alt2a for down-selection of one of the two in RAN1 meeting #110b-e.
· Transmission using one or multiple precoders corresponding to one or multiple SRS resources can be studied as part of the above alternatives.
Agreement
Support up to X layers for codebook and non-codebook UL transmission for 8TX UE where X=4, 8 is determined based on separate UE capability
· For uplink transmission with rank<=4, single CW is supported
· For uplink transmission with rank>4, whether single or dual CW is used will be decided in RAN1 meeting #110b-e
The above applies only with regards to the work scope of this agenda item.
Agreement
For SRS configuration for non-codebook UL transmission for an 8TX UE, down-select from
· Alt1: A single SRS resource set configured with up to 8 single-port SRS resources
· Alt2: Up to two SRS resource sets, each configured with up to 4 single-port SRS resources
· Alt3: Support both alternatives. 
Agreement
Study low overhead solutions for SRI and/or transmitter precoder matrix indication for codebook-based, and SRI indication for non-codebook-based UL transmission by an 8TX UE, 
· FFS using single or separate (exiting or new) fields for the indication, other solutions are not precluded.
· Note: Low overhead schemes for study include those using Rel-15 SRI/TPMI indication mechanisms

In this contribution, we provided our views on TPMI enhancement.
2 [bookmark: OLE_LINK64][bookmark: OLE_LINK65]Discussion
Codebook based uplink transmission is typically applied in commercial, and similar as Rel-15 design, it was agreed that for 8Tx UEs, full, partial and non coherent codebooks are supported. Considering different structures of antenna deployment for variant devices, similar as current spec, from UE perspective, reporting capability of full, partial and non coherent is sufficient. Codebook subsets can be configured from network device. And considering partial coherent, there may be two kinds of antenna layouts, i.e. each group with two antennas and each group with four antennas. To indicate the difference, two types of partial coherent capability can be introduced. 
Proposal 1: From UE perspective, reporting capability of full, partial and non coherent is sufficient. And considering the partial coherent layouts, more than one type of partial coherent for different number of antennas within a group can be introduced.
For codebook based uplink transmission, alternatives were listed for codebook design, at least for full coherent codebook, similar as Rel-15 discussion, we think downlink Type I codebook should be reused for uplink transmission with 8Tx, as the target device is CPE/FWA, which can have stronger capability than normal terminal device. 
And regarding partial coherent and non coherent codebook, antenna selection codebook should be supported. As the increased number of antenna ports, free selection of antenna ports will cause large overhead and unnecessary, for example, antenna port grouping can be introduced, and antenna ports within a group can be indicated for partial and non coherent codebooks. 
Proposal 2: For codebook based uplink transmission, support Alt 1-b (DL Type I codebook for full-coherent UE, and UL 2Tx/4Tx for partial/non-coherent UE) for codebook design.
Proposal 3: Overhead reduction for partial and non coherent codebook should be studied, for example, based on antenna groups.
3 Conclusion
In this contribution, we provided our views on TPMI enhancements, and we have the following proposals:
Proposal 1: From UE perspective, reporting capability of full, partial and non coherent is sufficient. And considering the partial coherent layouts, more than one type of partial coherent for different number of antennas within a group can be introduced.
Proposal 2: For codebook based uplink transmission, support Alt 1-b (DL Type I codebook for full-coherent UE, and UL 2Tx/4Tx for partial/non-coherent UE) for codebook design.
Proposal 3: Overhead reduction for partial and non coherent codebook should be studied, for example, based on antenna groups.
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