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Introduction
[bookmark: OLE_LINK13][bookmark: OLE_LINK14]In this contribution, we discuss remaining issues on simultaneous multi-panel transmission in mTRP operation.
Remaining issues on STxMP
PTRS power ratio
Regarding SDM transmission scheme, layers are splitted on two panels. Transmission power of the panels are separately determined and cannot be shared across panels. So, it is reasonable to determine PTRS power scaling ratio per panel.  Following tables show the power scaling factor that can be achieved for PTRS port mapping on layers of one panel.
· Case 1： If maximum 1 PTRS port for SDM is configured and full-coherent precoder is indicated:

Factor related to PUSCH to PT-RS power ratio per layer per RE 
	The 1st SRS resource set 
	The 2nd SRS resource set 
	If PTRS port 0   associate to the 1st SRS resource set
	If PTRS port 0   associate to the 2nd SRS resource set

	1 layer
	1 layer
	0
	0

	2 layers
	1 layer
	3

	0

	1 layer
	2 layers
	0

	3


	2 layers
	2 layers
	3
	3



· Case 2： If maximum 2 PTRS ports for SDM are configured and full-coherent precoder is indicated:

Factor related to PUSCH to PT-RS power ratio per layer per RE 
	The 1st SRS resource set 
	The 2nd SRS resource set 
	PTRS port 0   associate to the 1st SRS resource set
	 PTRS port 1   associate to the 2nd SRS resource set

	1 layer
	1 layer
	3
	3

	2 layers
	1 layer
	6
	3

	1 layer
	2 layers
	3
	6

	2 layers
	2 layers
	6
	6



· Case 3： If maximum 1 PTRS ports for SDM is configured and partial-non-coherent precoder/non-codebook is indicated:

Factor related to PUSCH to PT-RS power ratio per layer per RE 
	The 1st SRS resource set 
	The 2nd SRS resource set 
	If PTRS port 0   associate to the 1st SRS resource set
	 If PTRS port 0   associate to the 2nd SRS resource set

	1 layer
	1 layer
	0
	0

	2 layers
	1 layer
	0 
	0 

	1 layer
	2 layers
	0
	0

	2 layers
	2 layers
	0
	0



· Case 4： If maximum 2 PTRS ports for SDM is configured and partial-non-coherent precoder/non-codebook is indicated:

Factor related to PUSCH to PT-RS power ratio per layer per RE 
	The 1st SRS resource set 
	The 2nd SRS resource set 
	PTRS port 0   associate to the 1st SRS resource set
	 PTRS port 1 associate to the 2nd SRS resource set

	1 layer
	1 layer
	3
	3

	2 layers
	1 layer
	3
	3

	1 layer
	2 layers
	3
	3

	2 layers
	2 layers
	3
	3



Transmission layers and precoders are separate indicated by two TPMI fields associated to two SRS resource sets, which means different rank and different type of coherent precoders even same codebook subset is configured can be indicated. If we determine PTRS power ratio for the whole PUSCH, numerous of case should be listed which makes the specification verbose. One simple way is to determine PTRS power ratio per SRS resource set. The following Table 5 can be used to achieve that. 
[bookmark: _Ref149816055]Factor related to PUSCH to PT-RS power ratio per layer per RE [image: ] When the higher layer parameter multipanelScheme is set to 'SDMScheme'  
	
UL-PTRS-power / 
	
The number of PUSCH layers associate to one SRS resource set ( ) which the PTRS associates to  

	
	1
	2

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

	00
	3Qp-3
	3Qp
	3Qp-3

	01
	0
	3
	3

	10
	Reserved

	11
	Reserved



Support the following TP:
	Reason for change:  Power of two panels are separate determined and cannot be shared across panels. So,  PTRS power scaling factor should be calculated per panel. However, PTRS power ratio in current spec is determined by the whole PUSCH which may cause performance loss of PUSCH.

	Consequence if not change: PTRS power ratio in current spec is determined by the whole PUSCH, which causes some errors if not change.

	Summarize of change: New table for PTRS power ratio determination is introduced, and the PTRS power ratio should be determined per number of layers associate to a SRS resource set.

	TS 38.214
[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 part is 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.

-	When the higher layer parameter multipanelScheme is set to 'SDMScheme' and codepoint "10"  of SRS Resource Set indicator is indicated,  is determined separately for the layers associate with two SRS resource set as shown in the Table 6.2.3.1-3B according to the higher layer parameter ptrs-Power.
-	The UE shall assume ptrs-Power in PTRS-UplinkConfig is set to state "00" in Table 6.2.3.1-3, Table 6.2.3.1-3A and Table 6.2.3.1-3B 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.

Table 6.2.3.1-3: Factor related to PUSCH to PT-RS power ratio per layer per RE  other than 8TX PUSCH transmission
	
[bookmark: MCCQCTEMPBM_00000123]UL-PTRS-power / 
	
	
The number of PUSCH layers ( )

	
	1
	2
	3
	4

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

	00
	0
	3
	3Qp-3
	4.77
	3Qp-3
	6
	3Qp
	3Qp-3

	01
	0
	3
	3
	4.77
	4.77
	6
	6
	6

	10
	Reserved

	11
	Reserved



Table 6.2.3.1-3A: Factor related to PUSCH to PT-RS power ratio per layer per RE [image: ] for 8TX PUSCH transmission
	
[bookmark: MCCQCTEMPBM_00000124]UL-PTRS-power / 
	The number of PUSCH layers ()

	
	1-8

	
	Full coherent
	Partial coherent
	Non-coherent and non-codebook based

	00
	
	
	

	01
	
	
	

	10
	Reserved

	11
	Reserved


 
[bookmark: _Hlk149816016]Table 6.2.3.1-3B: Factor related to PUSCH to PT-RS power ratio per layer per RE [image: ] When the higher layer parameter multipanelScheme is set to 'SDMScheme'  
	
UL-PTRS-power / 
	
The number of PUSCH layers associate to one SRS resource set ( ) which the PTRS associates to  

	
	1
	2

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

	00
	3Qp-3
	3Qp
	3Qp-3

	01
	0
	3
	3

	10
	Reserved

	11
	Reserved



<unchanged part is omitted>




SRS resource set configuration for mDCI-based STxMP 
SRS resources configured in SRS resource sets in srs-ResourceSetToAddModListDCI-0-2 are subset of that configured in srs-ResourceSetToAddModList, which means the SRS overhead is not increased. To keep the scheduling flexibility of DCI format 0_1 and DCI format 0_2 for mDCI-based STXMP, two SRS resource sets should be configured for both srs-ResourceSetToAddModList and srs-ResourceSetToAddModListDCI-0-2.
When UE is configured to monitor DCI format 0_2, the UE expects to be configured with two SRS resource sets with usage 'codebook' or 'nonCodeBook' in each of srs-ResourceSetToAddModList and srs-ResourceSetToAddModListDCI-0-2.
Clarify on the transmission scheme for CG
DFT-s-OFDM waveform is typically enabled for cell-edge user, and only single layer transmission is supported in current spec. SDM scheme is not supported with DFT-s-OFDM waveform as the transmission rank goes beyond 1. DFT-s-OFDM waveform is enabled separately for CG transmission and dynamic grant. Further clarification is required for CG when DFT-s-OFDM waveform is only enabled for CG transmission while SDM transmission scheme is configured for PUSCH. One way is to restrict single panel transmission for CG in such case. Another way is permitting configuration of SFN scheme for CG configuration. 
Two alternatives can be considered for CG when DFT-s-OFDM waveform is only enabled for CG transmission and SDM transmission scheme is configured for PUSCH:
Alt1: restrict single panel transmission for CG
Alt2: permit configuration of SFN scheme for CG configuration
Conclusions 
In this contribution, we have the following proposals: 
1. [bookmark: _GoBack]Support the following TP:
	Reason for change:  Power of two panels are separate determined and cannot be shared across panels. So,  PTRS power scaling factor should be calculated per panel. However, PTRS power ratio in current spec is determined by the whole PUSCH which may cause performance loss of PUSCH.

	Consequence if not change: PTRS power ratio in current spec is determined by the whole PUSCH, which causes some errors if not change.

	Summarize of change: New table for PTRS power ratio determination is introduced, and the PTRS power ratio should be determined per number of layers associate to a SRS resource set.

	TS 38.214
6.2.3.1	UE PT-RS transmission procedure when transform precoding is not enabled
<unchanged part is 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.

-	When the higher layer parameter multipanelScheme is set to 'SDMScheme' and codepoint "10"  of SRS Resource Set indicator is indicated,  is determined separately for the layers associate with two SRS resource set as shown in the Table 6.2.3.1-3B according to the higher layer parameter ptrs-Power.
-	The UE shall assume ptrs-Power in PTRS-UplinkConfig is set to state "00" in Table 6.2.3.1-3, Table 6.2.3.1-3A and Table 6.2.3.1-3B 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.

Table 6.2.3.1-3: Factor related to PUSCH to PT-RS power ratio per layer per RE  other than 8TX PUSCH transmission
	
UL-PTRS-power / 
	
	
The number of PUSCH layers ( )

	
	1
	2
	3
	4

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

	00
	0
	3
	3Qp-3
	4.77
	3Qp-3
	6
	3Qp
	3Qp-3

	01
	0
	3
	3
	4.77
	4.77
	6
	6
	6

	10
	Reserved

	11
	Reserved



Table 6.2.3.1-3A: Factor related to PUSCH to PT-RS power ratio per layer per RE [image: ] for 8TX PUSCH transmission
	
UL-PTRS-power / 
	The number of PUSCH layers ()

	
	1-8

	
	Full coherent
	Partial coherent
	Non-coherent and non-codebook based

	00
	
	
	

	01
	
	
	

	10
	Reserved

	11
	Reserved


 
Table 6.2.3.1-3B: Factor related to PUSCH to PT-RS power ratio per layer per RE [image: ] When the higher layer parameter multipanelScheme is set to 'SDMScheme'  
	
UL-PTRS-power / 
	
The number of PUSCH layers associate to one SRS resource set ( ) which the PTRS associates to  

	
	1
	2

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

	00
	3Qp-3
	3Qp
	3Qp-3

	01
	0
	3
	3

	10
	Reserved

	11
	Reserved



<unchanged part is omitted>




When UE is configured to monitor DCI format 0_2, the UE expects to be configured with two SRS resource sets with usage 'codebook' or 'nonCodeBook' in each of srs-ResourceSetToAddModList and srs-ResourceSetToAddModListDCI-0-2.
Two alternatives can be considered for CG when DFT-s-OFDM waveform is only enabled for CG transmission and SDM transmission scheme is configured for PUSCH:
Alt1: restrict single panel transmission for CG
Alt2: permit configuration of SFN scheme for CG configuration
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