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Based on the progress of full power transmission in R16, there is one open issues to be decided from the agreement [1] and we will discuss it in this contribution. 

Agreement
For 4 ports, number of bits to indicate TPMI(s) which can deliver UL full power:
· Non Coherent 2 bits
· Partial coherent 4 bits
· Additional entries on top of existing entries may be added to table 1 and table 2
· Whether is this capability reporting is optional or not will be discussed as part of UE capability discussions
Table 1.
	4Tx, nonCoherent
	4Tx, partial coherent (4bit)

	G0
	G0

	G1
	G1

	G2
	G2

	G3
	G3

	
	G4

	
	G5

	
	G6

	
	


Definition of G0~G6 can be found in the table below.
Table 2.
[image: ]
And there is a conclusion achieved in last e-meeting that full power transmission in R16 is also supported for full coherent UEs:
Conclusion:
· A full coherent capable UE, depending on its capability, can also report Rel-16 UL full power transmission capability
[bookmark: _Ref129681832]Full power TPMI reporting
In the agreement, as the Table 1 and Table 2 in 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


It’s worth noting that the possible UE antenna architectures for each TPMI group is the at least antenna capability, if the antenna capability is higher than it, the TPMI group still can be used. For example, for a UE with 23+20+20+20 dBm, G0 also can be reported.
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.
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.
For the third case, UE is equipped with 20+20+20+17dBm PAs. In current TPMI group for such case, G3 will be used, where  is included. However, the transmit power for   is equivalent to , which also should be included. 
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

	
	G9



Table 5. Proposed Table 2
	TPMI Groups
	

	G0
	

	G1
	 

	G2
	

	G3
	

	G4
	

	G5
	

	G6
	

	G7
	

	G8
	

	G9
	



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

Since the full coherent UE was also agreed to support full power transmission in RAN1#100b-e meeting. Actually, the full power TPMIs for full coherent UEs (i.e., pusch-TransCoherence is reported as fullCoherent) are the same as partial coherent UEs. So, the TPMI groups for partial coherent UE should be reused for full-coherent UEs. 

Proposal 2: The TPMI groups for full power transmission for the partial coherent UE should be reused for full coherent UE.

Conclusions 
Based on the discussion, we have the following proposal:
[bookmark: _GoBack]Proposal 1: Add three more entries in TPMI groups for full power transmission for the partial coherent UEs.
Proposal 2: The TPMI groups for full power transmission for the partial coherent UE should be reused for full coherent UE.
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Appendix
Text Proposal for Section 4.2.7.2 of 38.306
	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 ;
· Value 10 indicates .
	Band
	No
	No
	No



image1.emf
TPMI Groups   

G0  1 2 ൦ 1 0 0 0 ൪  

G1  { 1 2 ൦ 1 0 0 0 ൪ , 1 2 ൦ 0 0 1 0 ൪ }   { 1 2 ൦ 1 0 0 0 0 1 0 0 ൪ }  

G2  { 1 2 ൦ 1 0 0 0 ൪ , 1 2 ൦ 0 1 0 0 ൪ , 1 2 ൦ 0 0 1 0 ൪ }   :  1 2 ൦ 1 0 0 0 0 1 0 0 ൪ , 1 2 ൦ 1 0 0 1 0 0 0 0 ൪ , 1 2 ൦ 0 0 1 0 0 1 0 0 ൪ } :  1 2 ൦ 1 0 0 0 1 0 0 0 1 0 0 0 ൪  

G3  { 1 2 ൦ 1 0 0 0 0 1 0 0 ൪ , 1 2 ൦ 1 0 0 1 0 0 0 0 ൪ , 1 2 ൦ 0 0 1 0 0 1 0 0 ൪ } :  1 2 ൦ 1 0 0 0 1 0 0 0 1 0 0 0 ൪  

G4  { 1 2 ൦ 1 0 1 0 ൪ , 1 2 ൦ 1 0 − 1 0 ൪ , 1 2 ൦ 1 0 𝑗 0 ൪ , 1 2 ൦ 1 0 − 𝑗 0 ൪ } ; 1 2 ൦ 1 0 0 0 0 1 0 0 ൪  

G5  { 1 2 ൦ 1 0 1 0 ൪ , 1 2 ൦ 1 0 − 1 0 ൪ , 1 2 ൦ 1 0 𝑗 0 ൪ , 1 2 ൦ 1 0 − 𝑗 0 ൪ } ; { 1 2 ൦ 1 0 0 0 0 1 0 0 ൪ , 1 2 ൦ 1 0 0 1 0 0 0 0 ൪ , 1 2 ൦ 0 0 1 0 0 1 0 0 ൪ } :  1 2 ൦ 1 0 0 0 1 0 0 0 1 0 0 0 ൪  

G6  ൞ 1 2 ൦ 1 0 1 0 ൪ , 1 2 ൦ 1 0 − 1 0 ൪ , 1 2 ൦ 1 0 𝑗 0 ൪ , 1 2 ൦ 1 0 − 𝑗 0 ൪ ൢ ; { 1 2 ൦ 0 1 0 1 ൪ , 1 2 ൦ 0 1 0 − 1 ൪ , 1 2 ൦ 0 1 0 𝑗 ൪ , 1 2 ൦ 0 1 0 − 𝑗 ൪ } ;   { 1 2 ൦ 1 0 0 0 0 1 0 0 ൪ , 1 2 ൦ 0 0 1 0 0 0 0 1 ൪ , 1 2 ൦ 1 0 0 1 0 0 0 0 ൪ , 1 2 ൦ 1 0 0 0 0 0 0 1 ൪ , 1 2 ൦ 0 0 1 0 0 1 0 0 ൪ , 1 2 ൦ 0 0 0 0 1 0 0 1 ൪ } ; 1 2 ൦ 1 0 0 0 1 0 0 0 1 0 0 0 ൪  

 


