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Introduction
In 3GPP RAN #94, a new work item on further enhancement of MIMO was approved [1], which includes objective of enhancement for supporting simultaneous multi-panel transmission:
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.

In this contribution, we further discuss some remaining issues related to single DCI or multi-DCI based simultaneous multi-panel PUSCH transmission. 
Single DCI based multi-TRP system
Based on the previous discussions, we will share further considerations for STxMP PUSCH in single DCI based multi-TRP system in this section.
DCI design
The interpretation of codepoints ‘00’ and ‘01’ of SRS resource set indicator field are determined in RAN1 #113 meeting as follow, but the codepoint ‘11’ of SRS resource set indicator field is still FFS.
	Agreement
 The codepoints of “SRS resource set indicator” in DCI for dynamic switching between STxMP SFN and sTRP transmission are interpreted and the design of SRI/TPMI fields are as follows:
· The codepoints 00 and 01 indicate sTRP transmission. 00 indicates the first SRS resource set and 01 indicates the second SRS resource set. 
· For the design of SRI/TPMI fields, re-use the design that is decided for dynamic switching between STxMP SDM and sTRP transmission.
· The codepoint 10 indicates STxMP SFN transmission with the first and second SRS resource set. 
· The first SRI field and first TPMI field are associated with the first SRS resource set and they indicate the precoder(s)/rank/SRI for the first SRS resource set.
· The second SRI field and second TPMI field are associated with the second SRS resource set and they indicate the precoder(s)/SRI for the second SRS resource set (the rank is indicated by the first SRI field for NCB or the first TPMI field for CB)
· FFS: The codepoint 11 is reserved.

Agreement
For the codepoints 00 and 01 of “SRS resource set indicator” in DCI for dynamic switching between STxMP SDM and sTRP transmission, support Alt1:
· Alt1: The DCI has two SRI fields and two TPMI fields. The first SRI field and first TPMI field are associated the first SRS resource set if codepoint = 00 or the second SRS resource set if codepoint = 01. The second SRI field and second TPMI fields are reserved.
· This design is also applied to the codepoints 00 and 01 of “SRS resource set indicator” in DCI for dynamic switching between STxMP SFN and sTRP transmission.



In Rel-17 multi-TRP transmission, the codepoints ‘10’ and ’11’ of SRS resource set indicator field are used for TRP order switching, while TRP/panel order switching may not be needed for SDM scheme. Thus, the codepoint ‘11’ of SRS resource set indicator field can be reserved for dynamic switching between SDM/SFN scheme and sTRP transmission. 
Proposal 1: For the codepoints of “SRS resource set indicator” field in DCI
· The codepoint ‘11’ is reserved for dynamic switching between SDM scheme and sTRP transmission.
· The codepoint ‘11’ is reserved for dynamic switching between SFN scheme and sTRP transmission.

Multi-DCI based multi-TRP system
[bookmark: _GoBack]CG-PUSCH+CG-PUSCH transmission
Regarding multi-DCI based PUSCH transmission, the following was agreed [2]:
	Agreement
Support CG PUSCH + CG PUSCH in multi-DCI based STxMP PUSCH+PUSCH transmission.


With regard to the configuration in the combination of CG-PUSCH + CG-PUSCH, a single CG PUSCH configuration or separate CG PUSCH configurations are discussed. CG-PUSCH + CG-PUSCH with single CG configuration is similar to S-DCI based scheduling. CG-PUSCH + CG-PUSCH with separate CG configurations is aligned with the framework of multi-DCI based scheduling. Considering separate CG configurations, precoding and number of layers and SRS resource indicator can be configured in each CG configuration. In general, we have the following proposal:
[bookmark: OLE_LINK9]Proposal 2: For CG-PUSCH + CG-PUSCH transmission, support to use separate CG PUSCH configurations to configure CG-PUSCH, e.g., each CG-PUSCH is configured by its own RRC configuration.

Configuration of multi-DCI based STxMP PUSCH+PUSCH
Regarding the condition to determine when multi-DCI transmission is enabled. It is already agreed that switching among single-DCI based transmission schemes {TDM scheme, SDM scheme, SFN scheme} is enabled by RRC. It is reasonable that another RRC parameter ‘enableSTx2P’ is needed to enable multi-DCI based transmission:
· [bookmark: OLE_LINK3][bookmark: OLE_LINK4]If the RRC parameter ‘enableSTx2P’ is configured, and two coresetPoolIndex values and two SRS resource sets are configured, multi-DCI based STxMP transmission is enabled. The ‘SRS resource set indicator’ field and the second TPMI/SRI field is not included in the DCI.
· If SDM scheme or SFN scheme is configured, and two coresetPoolIndex values and two SRS resource sets are configured, single-DCI based STxMP transmission is enabled. The ‘SRS resource set indicator’ field and the second TPMI/SRI field is included in the DCI.
Proposal 3: For multi-DCI based system, 
· The multi-DCI based STxMP PUSCH+PUSCH is enabled if the UE is configured with two coresetPoolIndex values and two SRS resource sets for CB/NCB, and parameter ‘enableSTx2P’ is configured.
· Only up to one of {rel-17 PUSCH TDM scheme, single-DCI based STxMP SDM scheme, single-DCI based STxMP SFN scheme, multi-DCI based STxMP PUSCH+PUSCH} can be configured by RRC. 

PHR report
In the case of single-DCI based STxMP PUSCH, joint PHR triggering and reporting of both TRPs similar to Rel-17 TDM PUSCH repetitions can be considered. In addition, for the cases of single-DCI and multi-DCI based STxMP PUSCH, separate PHR triggering and reporting per TRP can be discussed. TRP-specific PHR triggering is more efficient for PHR reporting without considering across TRPs. The PHR triggering condition can be configured per TRP and determined per TRP. Therefore, we prefer supporting PHR triggering and reporting per TRP for both single-DCI based and multi-DCI based STxMP.
Proposal 4: Support separate PHR triggering per TRP for both single-DCI and multi-DCI based STxMP PUSCH.

Conclusions
In this contribution, we discussed potential schemes simultaneous multi-panel PUSCH transmissions in single-DCI based system and in multi-DCI based system. Based on the discussion, the following proposals are made:
Proposal 1: For the codepoints of “SRS resource set indicator” field in DCI
· The codepoint ‘11’ is reserved for dynamic switching between SDM scheme and sTRP transmission.
· The codepoint ‘11’ is reserved for dynamic switching between SFN scheme and sTRP transmission.

Proposal 2: For CG-PUSCH + CG-PUSCH transmission, support to use separate CG PUSCH configurations to configure CG-PUSCH, e.g., each CG-PUSCH is configured by its own RRC configuration.

Proposal 3: For multi-DCI based system, 
· The multi-DCI based STxMP PUSCH+PUSCH is enabled if the UE is configured with two coresetPoolIndex values and two SRS resource sets for CB/NCB, and parameter ‘enableSTx2P’ is configured.
· Only up to one of {rel-17 PUSCH TDM scheme, single-DCI based STxMP SDM scheme, single-DCI based STxMP SFN scheme, multi-DCI based STxMP PUSCH+PUSCH} can be configured by RRC. 

Proposal 4: Support separate PHR triggering per TRP for both single-DCI and multi-DCI based STxMP PUSCH.
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