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There are two issues discussed in this contribution: 
1. The mapping between PUSCH ports and PTRS ports should be clarified for the case of full power Mode-1 since new TPMIs are introduced in the mode; 
2. There are two cases missed for full power TPMI reporting, which should be added. 
2-port PTRS for Full power Mode-1
In R15, when 2 PTRS ports are configured for a partial or non-coherent UE, the actual PTRS port is determined by the indicated TPMI and the number of layers of PUSCH as defined in TS 38.214. To be more specific, {port 1000, port 1002} in the TPMI shares PTRS port 0, and {port 1001, port 1003} share PTRS port 1. Since {port 1000, port 1002} and {port 1001, port 1003} will always be used for different layers (DMRS ports) for R15 partial or non-coherent UE, the 2 PTRS ports would be always associated with different DMRS ports, and occupy different REs. 
However, in Rel-16, for partial or non-coherent UE, {port 1000, port 1002} and {port 1001, port 1003} can be used for rank-1 transmission in full power mode-1, i.e., using the same DMRS port for the ‘new TPMI’  introduced for full power mode-1. So, some confusion happens on the current spec when two PTRS ports are configured. Actually, in full power mode-1 in R16, the 2 PTRS ports is only associated with a same DMRS port and occupy the same REs. To address this issue, the current spec need to be updated with one PTRS port for the new introduced TPMIs for full power mode-1. 
Text proposal for Section 6.2.3.1 of 38.214:
-----------------------------------------------------------------------------------------------------------------------------
6.2.3.1	UE PT-RS transmission procedure when transform precoding is not enabled
< Unchanged parts are omitted >
For partial-coherent and non-coherent codebook based UL transmission, the actual number of UL PT-RS port(s) is determined based on TPMI and/or number of layers which are indicated by Precoding information and number of layers field in DCI format 0_1 or configured by higher layer parameter precodingAndNnumberOfLayers:
-	if the UE is configured with the higher layer parameter maxNrofPorts in PTRS-UplinkConfig set to 'n2', the actual UL PT-RS port(s) and the associated transmission layer(s) are derived from indicated TPMI as:
-	PUSCH antenna port 1000 and 1002 in indicated TPMI share PT-RS port 0, and PUSCH antenna port 1001 and 1003 in indicated TPMI share PT-RS port 1 except for the cases that ul-FullPowerTransmission is configured to fullpowerMode1, and TPMI=2 in Table 6.3.1.5-1, or one of the TPMI 12-15 in Table 6.3.1.5-2 and Table 6.3.1.5-3 in [4, TS 38.211] is indicated.
-	UL PT-RS port 0 is associated with the UL layer [x] of layers which are transmitted with PUSCH antenna port 1000 and PUSCH antenna port 1002 in indicated TPMI, and UL PT-RS port 1 is associated with the UL layer [y] of layers which are transmitted with PUSCH antenna port 1001 and PUSCH antenna port 1003 in indicated TPMI, where [x] and/or [y] are given by DCI parameter PTRS-DMRS association as shown in DCI format 0_1 described in Clause 7.3.1 of [5, TS38.212].
-	For the cases that ul-FullPowerTransmission is configured to fullpowerMode1, and TPMI=2 in Table 6.3.1.5-1, or one of the TPMI 12-15 in Table 6.3.1.5-2 and Table 6.3.1.5-3 in [4, TS 38.211] is indicated, PUSCH antenna port 1000, 1001, 1002 and 1003 in the indicated TPMI share PT-RS port 0.
< Unchanged parts are omitted >
-------------------------------------------------------------------------------------------------------------------------------
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In the agreement, as the Table 1 and Table 2 in the introduction part, one or multiple TPMIs in a group can be reported by a UE for full power transmission according to the UE antenna implementation. 
In Table 3, we summarize the UE antenna structure assumptions for each full power TPMI group in Table 2. 
Table 3. Potential UE antenna architecture related to Table 2
	TPMI Groups
	Potential UE antenna architecture 

	G0
	23dBm+17dBm+17dBm+17dBm

	G1
	23dBm+17dBm+23dBm+17dBm

	G2
	23dBm+23dBm+23dBm+17dBm

	G3
	20dBm+20dBm+20dBm+17dBm

	G4
	20dBm+17dBm+20dBm+17dBm

	G5
	20dBm+20dBm+20dBm+17dBm

	G6
	20dBm+20dBm+20dBm+20dBm


For partial-coherent UE, some important cases are missing in Table 2. For the first case, UE is equipped with 23+17+23+17 dBm (or 23+20+23+20 dBm), where  can be used as shown in G1. However,  is equivalent to  for full power transmission for partial coherent UEs. So, the TPMI groups should include both  and , but the case is missed in the current agreement. It seems a logic hole in the spec and we would also loss some beamforming gain in this situation.
For the second case, when a UE is equipped with 23+23+23+17dBm, TPMIs in G2 in Table 2 are used. Actually,  are also available in the case for partial coherent UE. So, the case of TPMI group with G2+ is missed in current agreement.
To include these important cases, we propose to add three entries into TPMI groups for the missing cases shown in Table 4 and Table 5. 

Table 4. Proposed Table 1
	4Tx, nonCoherent
	4Tx, partial coherent (4bit)

	G0
	G0

	G1
	G1

	G2
	G2

	G3
	G3

	
	G4

	
	G5

	
	G6

	
	G7

	
	G8



Table 5. Proposed Table 2
	TPMI Groups
	

	G0
	

	G1
	 

	G2
	

	G3
	

	G4
	

	G5
	

	G6
	

	G7
	

	G8
	



Proposal 1: Add two more entries in TPMI groups for full power transmission for the partial coherent UEs.

Conclusions 
Based on the discussion, we have the following proposal:

Text proposal for Section 6.2.3.1 of 38.214:
-----------------------------------------------------------------------------------------------------------------------------
6.2.3.1	UE PT-RS transmission procedure when transform precoding is not enabled
< Unchanged parts are omitted >
For partial-coherent and non-coherent codebook based UL transmission, the actual number of UL PT-RS port(s) is determined based on TPMI and/or number of layers which are indicated by Precoding information and number of layers field in DCI format 0_1 or configured by higher layer parameter precodingAndNnumberOfLayers:
-	if the UE is configured with the higher layer parameter maxNrofPorts in PTRS-UplinkConfig set to 'n2', the actual UL PT-RS port(s) and the associated transmission layer(s) are derived from indicated TPMI as:
-	PUSCH antenna port 1000 and 1002 in indicated TPMI share PT-RS port 0, and PUSCH antenna port 1001 and 1003 in indicated TPMI share PT-RS port 1 except for the cases that ul-FullPowerTransmission is configured to fullpowerMode1, and TPMI=2 in Table 6.3.1.5-1, or one of the TPMI 12-15 in Table 6.3.1.5-2 and Table 6.3.1.5-3 in [4, TS 38.211] is indicated.
-	UL PT-RS port 0 is associated with the UL layer [x] of layers which are transmitted with PUSCH antenna port 1000 and PUSCH antenna port 1002 in indicated TPMI, and UL PT-RS port 1 is associated with the UL layer [y] of layers which are transmitted with PUSCH antenna port 1001 and PUSCH antenna port 1003 in indicated TPMI, where [x] and/or [y] are given by DCI parameter PTRS-DMRS association as shown in DCI format 0_1 described in Clause 7.3.1 of [5, TS38.212].
-	For the cases that ul-FullPowerTransmission is configured to fullpowerMode1, and TPMI=2 in Table 6.3.1.5-1, or one of the TPMI 12-15 in Table 6.3.1.5-2 and Table 6.3.1.5-3 in [4, TS 38.211] is indicated, PUSCH antenna port 1000, 1001, 1002 and 1003 in the indicated TPMI share PT-RS port 0.
< Unchanged parts are omitted >
-------------------------------------------------------------------------------------------------------------------------------
Proposal 1: Add two more entries in TPMI groups for full power transmission for the partial coherent UEs.
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Appendix
Text Proposal for Section 4.2.7.2 of 38.306
--------------------------------------------------------------------------------------------------------------------------
< Unchanged parts are omitted >
	Definitions for parameters
	Per
	M
	FDD-TDD
DIFF
	FR1-FR2
DIFF

	pusch-fullPowerTPMI
Defines support of the full power TPMI for PUSCH transmission as described in clause 7.1 of TS 38.213.
If UE indicates support of non-coherent codebook subset, 4 values can be indicated. 
· Value 1 indicates ;
· Value 2 indicates ;
· Value 3 indicates ;
· Value 4 indicates 

If UE indicates support of partial-coherent codebook subset, 9 values can be indicated. 
· Value 1 indicates ;
· Value 2 indicates ;
· Value 3 indicates ;
· Value 4 indicates ;
· Value 5 indicates ;
· Value 6 indicates ;
· Value 7 indicates;
· Value 8 indicates ;
· Value 9 indicates .
	Band
	No
	No
	No



< Unchanged parts are omitted >
--------------------------------------------------------------------------------------------------------------------------
