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1.	Introduction
In RAN#94, enhancements on UL simultaneous multi-panel transmission were approved to be considered and specified as part of the MIMO evolution for Downlink and Uplink WID. The objectives for the UL multi-panel simultaneous enhancements are stated as follows:
	The work item aims to specify the enhancements identified for NR MIMO. The detailed RAN1 objectives are as follows: 
…
6. Study, and if needed, specify the following items to facilitate simultaneous multi-panel UL transmission for higher UL throughput/reliability, focusing on FR2 and multi-TRP, assuming up to 2 TRPs and up to 2 panels, targeting CPE/FWA/vehicle/industrial devices (if applicable)
· UL precoding indication for PUSCH, where no new codebook is introduced for multi-panel simultaneous transmission
· The total number of layers is up to four across all panels and total number of codewords is up to two across all panels, considering single DCI and multi-DCI based multi-TRP operation.
       …



2.	Rel-18 Simultaneous Multi-Panel Transmission  
2.1 	Support for Simultaneous UL SRS Transmission with Two SRS Resource Sets  
For Rel-18 UE with S-DCI based STxMP PUSCH, higher layer parameter multipanelScheme can set to ‘SDMScheme/SFNScheme’ and two UL SRS resource sets can be configured with usage codebook/non-codebook. Moreover, the UE shall transmit PUSCH using the same antenna port(s) as the SRS port(s) in the SRS resource(s) indicated by the DCI format 0_1 or 0_2 or by configuredGrantConfig. Since PUSCH uses same antenna ports as UL SRS in the SRS resources indicated in DCI or configured grant, it can be also assumed that UL SRS resources associated with two different UL SRS resource sets can also be simultaneously transmitted with usage codebook/non-codebook. From system perspective, supporting of simultaneous transmission of SRS resources  from two different UL SRS resource sets (e.g. one resource per SRS resource set w/codebook and one more SRS resources per SRS resource set w/ non-codebook) can lead to reduced UL SRS transmission latency and SRS overhead (e.g. enabling scheduling of other UL channels/signals in those symbol locations where SRS not needed). Therefore, when Rel-18 UE supports STxMP PUSCH, it also supports simultaneous UL SRS resource transmissions from two different UL SRS resource sets with usage codebook/non-codebook, e.g. one resource per SRS resource set w/codebook and one more resources per SRS resource set w/ non-codebook) .      
Observation 1: PUSCH uses same antenna ports as UL SRS in the SRS resources indicated in DCI or configured grant.
Observation 2: From system perspective, Rel-18 UE supporting of simultaneous transmission of SRS resources from two different UL SRS resource sets can lead to reduced UL SRS transmission latency and overhead.
Proposal 1: Support simultaneous transmission of UL SRS resources from two different	UL SRS resource sets with usage codebook/non-codebook.

2.2 	M-DCI based STxMP PUSCH with DFT-s-OFDM 
From specification perspective, M-DCI based STxMP PUSCH with DFT-s-OFDM can be easily supported without any additional specification efforts in Rel-18 by leveraging legacy specification support by configuring PUSCH-Config with transmformPrecoder enabled. As a result of this, the coverage of M-DCI based STxMP PUSCH can be enhanced by enabling support for single layer DFT-s-OFDM based PUSCH transmission. 
Observation 3: It is beneficial to enhance coverage of M-DCI based PUSCH transmission with DFT-s-OFDM.,
Proposal 2: Support M-DCI based STxMP PUSCH with DFT-s-OFDM.

2.3 	S-DCI based STxMP PUCCH 
Current specification allows ambiguity for gNB whether UE applies non-codebook based precoding or not for S-DCI based STxMP PUCCH. To clarify this operation and enhance STxMP PUCCH coverage, network should have a way to control whether precoding is applied or not for STxMP PUCCH in Rel-18. A straightforward way to is to enable the UE apply same precoding for S-DCI based STxMP PUCCH as associated with S-DCI based STxMP PUSCH transmission.  
Observation 4: Ambiguity remains for gNB whether UE applies non-codebook based precoding or not for S-DCI based STxMP PUCCH.  

Proposal 3: Clarify specification to enable network to control whether precoding is applied for S-DCI based STxMP PUCCH or not. 

Proposal 4: Support UE to apply same precoding for S-DCI based STxMP PUCCH as for S-DCI based STxMP PUSCH. 

3.	Conclusions  
In the previous sections, the following proposals have been made:
Proposal 1: Support simultaneous transmission of UL SRS resources from two different	UL SRS resource sets with usage codebook/non-codebook.
Proposal 2: Support M-DCI based STxMP PUSCH with DFT-s-OFDM.
Proposal 3: Clarify specification to enable network to control whether precoding is applied for S-DCI based STxMP PUCCH or not. 

Proposal 4: Support UE to apply same precoding  for S-DCI based -STxMP PUCCH as for S-DCI based STxMP PUSCH.
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