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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 simultaneous multi-panel PUSCH transmission. 
Single DCI based multi-TRP system
Text proposal 1 for TS 38.214 V18.0.0
In current specification, PTRS power boosting (i.e., PUSCH to PT-RS power ratio per layer per RE ) is determined based on the total number of all the PUSCH layers, the coherent type of the indicated precoding information, and the number of PTRS ports scheduled for the corresponding PUSCH. The same  is applied to both PTRS ports. 
[bookmark: OLE_LINK1]For single-DCI based STxMP PUSCH SDM scheme, two TPMI and SRI fields are included in the scheduling DCI to indicate the precoding information, the number of layers, and the SRS resource(s) for PUSCH transmission from different panels. The PTRS power boosting of PTRS ports associated with different SRS resource set may be different since the power boosting for a PTRS port can only be performed within the PUSCH layers transmitted by the same panel. Therefore, PTRS power boosting for each PTRS port in the SDM scheme should be determined on a per-panel basis. For example, the   should be determined based on the PUSCH layers and the coherent type of the indicated precoding information associated with the same SRS resource set.
During the RAN1 #114bis meeting, this issue was discussed, but no consensus was achieved. In our opinion, for single-DCI based STxMP SDM PUSCH, the resource elements used for PTRS transmission cannot be used for PUSCH transmission from both panels. Therefore, when the RRC parameter maxNrofPortsforSDM is set to n2, a 3 dB power boost is needed based on the current Table 6.2.3.1-3.

Therefore, we have following proposal:
Proposal 1: For single-DCI based STxMP SDM PUSCH, when the RRC parameter maxNrofPortsforSDM is set to n2, the power scaling factor for each PTRS port is calculated according to the following table:
	
UL-PTRS-power / 
	The number of PUSCH layers corresponding to the PT-RS port

	
	1
	2

	
	All cases
	Full coherent
	Partial and non- coherent and non-codebook based

	00
	3
	6
	3

	01
	3
	6
	6

	10
	reserved

	11
	reserved



Reason for change: The PTRS power boosting of PTRS port for different panels may be different since the power boosting for a PTRS port can only be performed within the PUSCH layers transmitted by the same panel.

Summary of change: Add a new table and following description for single DCI based SDM PUSCH transmission: When the higher layer parameter multipanelScheme is set to ‘sdmscheme’ and maxNrofPortsforSDM is set to n2,  for each PTRS port is calculated according to Table 6.2.3.1-3B.
Consequences if not approved: PTRS power boosting for STxMP SDM scheme is not correct.
	<Text proposal 1>
[bookmark: _Toc11352163][bookmark: _Toc20318053][bookmark: _Toc27299951][bookmark: _Toc29673226][bookmark: _Toc29673367][bookmark: _Toc29674360][bookmark: _Toc36645590][bookmark: _Toc45810639][bookmark: _Toc146791853]6.2.3.1	UE PT-RS transmission procedure when transform precoding is not enabled
< Unchanged parts are omitted>

When the UE is scheduled with Qp={1,2} PT-RS port(s) in uplink and the number of scheduled layers is ,





-	If the UE is configured with higher layer parameter ptrs-Power, the PUSCH to PT-RS power ratio per layer per RE  is given by , where  is shown in the Table 6.2.3.1-3 and Table 6.2.3.1-3A according to the higher layer parameter ptrs-Power, the PT-RS scaling factor  specified in clause 6.4.1.2.2.1 of [4, TS 38.211] is given by and also on the 'Precoding Information and Number of Layers' field in DCI.
-	The UE shall assume ptrs-Power in PTRS-UplinkConfig is set to state "00" in Table 6.2.3.1-3 if not configured or in case of non-codebook based PUSCH.
-	For partial coherent codebook for 8TX PUSCH transmission, Lx is the number of PUSCH layers in the antenna group which are precoded coherently with the PUSCH layer/DM-RS port that PT-RS port x is associated with, and Qp is the number of PT-RS ports scheduled to the UE.

-	When the higher layer parameter multipanelScheme is set to ‘sdmscheme’ and maxNrofPortsforSDM is set to n2,  for each PTRS port is calculated according to Table 6.2.3.1-3B.

Table 6.2.3.1-3B: Factor related to PUSCH to PT-RS power ratio per layer per RE  for single-DCI based SDM PUSCH transmission
	
[bookmark: MCCQCTEMPBM_00000123]UL-PTRS-power / 
	The number of PUSCH layers corresponding to the PT-RS port

	
	1
	2

	
	All cases
	Full coherent
	Partial and non- coherent and non-codebook based

	00
	3
	6
	3

	01
	3
	6
	6

	10
	reserved

	11
	reserved



< Unchanged parts are omitted>


Proposal 2: Text proposal 1 is adopted.

Conclusions
In this contribution, we discussed remaining issues for 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 single-DCI based STxMP SDM PUSCH, when the RRC parameter maxNrofPortsforSDM is set to n2, the power scaling factor for each PTRS port is calculated according to the following table:
	
UL-PTRS-power / 
	The number of PUSCH layers corresponding to the PT-RS port

	
	1
	2

	
	All cases
	Full coherent
	Partial and non- coherent and non-codebook based

	00
	3
	6
	3

	01
	3
	6
	6

	10
	reserved

	11
	reserved



Proposal 2: Text proposal 1 is adopted.
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