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Introduction
In the RAN1#114bis meeting, the UL precoding indication for multiple panel transmission was discussed. In this meeting, single DCI and Multiple DCI transmission, the configuration of SRS resource sets, layer combination and DMRS port indication for SDM scheme were discussed [1]. The detailed agreements are listed in the related section in the discussion. 

In this contribution, we discussed our views on the remaining issues of the UL precoding indication for the simultaneous multiple panel UL transmission. 

Discussion
2.1 Single DCI based STxMP
SFN

In the previous meetings, the details of the single DCI based SFN scheme for STxMP PUSCH was discussed. 
	
Agreement (#111)
For the SFN scheme of single-DCI based STxMP PUSCH:
· Configure two SRS resource sets for CB or NCB.
· FFS: Number of SRS resources of SRS resource set, and number of SRS ports of SRS resource 
· The DCI indicates two SRI fields and TPMI fields for SFN transmission, 
· On the indication of number of layers for CB and NCB PUSCH:
· Alt1: Similar to rel-17 mTRP TDM scheme, the number of layers is indicated by the first SRI field (for NCB PUSCH) or the first TPMI field (for CB PUSCH)

Agreement (#112)
On dynamic switching between STxMP SFN scheme and sTRP transmission:
· The legacy maxRank/Lmax is applied to sTRP transmission
· For configuration of SFN,
· Alt2: Configure a separate parameter for the maximal number of layers for STxMP SFN




For the SFN scheme of single DCI based STxMP PUSCH, the two panels of the UE transmit the same PUSCH to different TRPs. Then the configuration of the SRS resource sets for CB or NCB could follow the same procedure of that of the single TRP. That is the number of SRS resources of the SRS resource set is two for CB based transmission and four for the NCB based transmission. The number of the SRS ports of the SRS resource could be 1~4 for CB PUSCH and single port for the NCB PUSCH. The maximum number of the SRS ports for CB PUSCH depends on the UE capability. The maximum rank for SFN transmission of single DCI has not been discussed, which depends on the UE capability and configuration. Considering that the SDM scheme of STxMP only support maximum 2+2 transmissions, for SFN scheme, the maximum rank could be limited to two following the same principle. 
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· The number of SRS resources of the SRS resource set is two for CB based transmission and four for the NCB based transmission. 
· The number of the SRS ports of the SRS resource could be 1~4 for CB PUSCH and single port for the NCB PUSCH.
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2.2 DFT-s-OFDM waveform for STxMP transmission
In the RAN1#113 meeting, three proposals were discussed for the DFT-S-OFDM waveform transmission for MTRP, including SFN transmission, STxMP SDM transmission, and M-DCI based PUSCH+PUSCH transmission. And in RAN1#114bis meeting, the conclusion of no consensus was proposed for the DFT-s-OFDM, 

	
Proposal conclusion 5a: Support STxMP SFN scheme with 1 layer transmission for DFT-s-OFDM waveform
· Note: no additional spec impact for supporting that.
· This is UE optional feature.

Proposal 5b: Support STxMP SDM scheme with {1+1} layer combination for DFT-s-OFDM waveform
· Add additional “antenna port” table for DFT-s-OFDM waveform that can indicate two orthogonal DMRS ports for SDM with {1+1} layer combination
· This is UE optional feature (if supported)

Proposal conclusion 5c: Multi-DCI based STxMP PUSCH+PUSCH is supported in DFT-s-OFDM waveform with no extra spec impact.
· Each of the PUSCHs is 1-layer transmission
This is UE optional feature.

Proposal conclusion 1.9: (RAN1#114bis)
There is no consensus to support single-DCI based STxMP SDM/SFN scheme and multi-DCI based STxMP PUSCH+PUSCH for DFT-s-OFDM transmission in Rel-18.




In STxMP SFN scheme, legacy DFT-S-OFDM transmission can be reused. Since only single layer is supported for the DFT-S-OFDM transmission, and both transmission from two panels is same, there is no additional spec impact expected. And for the multiple DCI based PUSCH+PUSCH, for each DFT-S-OFDM transmission from one panel, legacy DCI indication can be used. It can be considered as separated transmission to two TRPs. Then the spec impact is also limited. But for the SDM transmission, it is a multiple layer transmission for DFT-S-OFDM waveform, which is not supported in the specification. Before we discuss the STxMP SDM transmission of DFT-S-OFDM, multiple layer transmission of DFT-S-OFDM to single TRP should be discussed first. At least for the multiple DCI based STxMP, each DCI has separate scheduling for the uplink transmission, no additional spec efforts are needed. And it is the same case of the single DCI SFN transmission. 
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Support STxMP SFN scheme with 1 layer transmission for DFT-s-OFDM waveform
· Note: no additional spec impact for supporting that.
· This is UE optional feature.

Proposal 3:
Multi-DCI based STxMP PUSCH+PUSCH is supported in DFT-s-OFDM waveform with no extra spec impact.
· Each of the PUSCHs is 1-layer transmission
· This is UE optional feature.


Conclusions
In this contribution, we discussed the remaining issues on the UL precoding indication for the simultaneous multi-panel UL transmission. The proposals are listed as below.

Proposal 1:
· The number of SRS resources of the SRS resource set is two for CB based transmission and four for the NCB based transmission. 
· The number of the SRS ports of the SRS resource could be 1~4 for CB PUSCH and single port for the NCB PUSCH.

Proposal 2:
Support STxMP SFN scheme with 1 layer transmission for DFT-s-OFDM waveform
· Note: no additional spec impact for supporting that.
· This is UE optional feature.

Proposal 3:
Multi-DCI based STxMP PUSCH+PUSCH is supported in DFT-s-OFDM waveform with no extra spec impact.
· Each of the PUSCHs is 1-layer transmission
· This is UE optional feature.
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