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Introduction
According to the WID for Rel-18 MIMO enhancement [1], enhancement for SRI/TPMI is required to enable 8 Tx UE transmission.Objective 5: Study, and if justified, specify UL DMRS, SRS, SRI, and TPMI (including codebook) enhancements to enable 8 Tx UL operation to support 4 and more layers per UE in UL targeting CPE/FWA/vehicle/Industrial devices
-	Note: Potential restrictions on the scope of this objective (including coherence assumption, full/non-full power modes) will be identified as part of the study.


In this contribution, dual codeword (CW) transmission in PUSCH with rank>4 and antenna port group assumption in UL 8 Tx are discussed.

Discussion
Dual CW transmission in PUSCH with rank>4
In the RAN1#110bis_e meeting [2], the following working assumption was made.Working Assumption
For uplink transmission with rank>4, support dual CW transmission.


For NR DL, dual CW transmission is supported in the case of rank>4. For higher ranks, since different layers tend to have different channel qualities, dual CW transmission would be beneficial. In dual CW transmission, different MCS for each CW transmission can be used depending on the channel quality of each layer. Therefore, also in NR UL with rank > 4, dual CW transmission should be supported.
Proposal 1: RAN1 should confirm the working assumption.
· For uplink transmission with rank>4, support dual CW transmission.

In the RAN1#112 meeting [3], the following agreement regarding NDI and RV indication to the second CW was made but there is remaining FFS on the signalling details.Agreement
To support dual CW PUSCH transmission for rank>4 by an 8TX UE, a second set of NDI (1 bit) and RV (2 bits) fields are indicated. 
· FFS: Details on how to signal


The RAN1#111 meeting made an agreement to strive to reuse Rel-15 NR DL schemes where possible for dual CW transmission on PUSCH. Based on this agreement, a second set of NDI and RV fields for the second CW should be explicitly indicated by new fields contained in the UL grant. Although it is understandable that reusing some field for the indication of NDI and RV would contribute to DCI overhead reduction, RAN1 should go for simple way for the sake of progress because this is the final meeting in Rel-18.
Proposal 2: A second set of NDI and RV fields for the second CW should be explicitly indicated by new fields contained in the UL grant.

In the RAN1#113 meeting [4], the following agreement was made but there is a remaining FFS on supporting CSI-only PUSCH when rank>4.Agreement
For an 8TX UE, there is a single UL-SCH indicator in a scheduling DCI (i.e., formats 0_1, 0_2).
· FFS whether/how to support CSI-only PUSCH when rank>4.


There is not a strong motivation to support CSI-only PUSCH when rank>4 because the payload of CSI would tend to be smaller than the UL-SCH capacity. In our view, the legacy method (i.e. the method applied to rank 1-4 transmission) would be satisfactory for PUSCH carrying CSI only. Considering that this is the final meeting in Rel-18, we don’t see the necessity of supporting CSI-only PUSCH when rank>4 in Rel-18.
Proposal 3: Supporting CSI-only PUSCH when rank>4 is not necessary in Rel-18

[bookmark: _Hlk47386123]Conclusions
The following proposals were made in this contribution.
Proposal 1: RAN1 should confirm the working assumption.
· For uplink transmission with rank>4, support dual CW transmission.

Proposal 2: A second set of NDI and RV fields for the second CW should be explicitly indicated by new fields contained in the UL grant.

Proposal 3: Supporting CSI-only PUSCH when rank>4 is not necessary in Rel-18
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