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Based on the progress of full power transmission in R16, there is still one open issues to be decided from the agreement [1] and we will discuss it in section 2. 
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: ]

Furthermore, in last meeting, one issue for the case that both 2-port SRS and 4-port SRS resource are configured in the SRS resource set for full power transmission with mode-2 has been raised by some companies, and we will discuss it in section 3. 

[bookmark: _Ref129681832]Full power TPMI reporting
In the agreement,( Table 1 and Table 2 in Introduction), one or multiple TPMIs in a group can be reported by 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 as we agreed. 
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 still can be used.
For partial-coherent UE, some important cases are still missing. 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 , where the case is missed in the current agreement.
For the second case, UE is equipped with 23+23+23+17dBm. In the current table, TPMIs in G2 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 shown in Table-5 for full power transmission for the partial coherent UEs.

Codebook subset configuration
In the discussion of RAN1-100e meeting, if both 2-port SRS resource and 4-port SRS resource are configured within a SRS resource set, and when partial-coherent codebook subset is configured and the 2-port SRS resource is indicated, it is unclear which codebook subset will be used since partial-coherent codebook subset doesn’t have 2-port case. 
There are two alternatives discussed in the last meeting [2]: 
· Alt. 1: The codebook subset for 2-port SRS resource is determined based on UE separate capability reporting (which means it is possible that full coherent codebook subset is used for 2-port in the mentioned case)
· Alt. 2: The codebook subset for 2-port SRS resource is nonCoherent
The virtualization of 2-ports from 4Tx with partial coherent, there are two implementations. Let’s assume (Ant-0, Ant-2) and (Ant-1, Ant-3) are the two group of antennas in the partial coherent case, in each group the two antennas are coherent, but inter-group, antennas are non-coherent:
· Implementation-A: Each port of the 2-port is virtualized from two coherent antennas
· Implementation-B: Each port of the 2-port is virtualized from two non-coherent antennas
It is easy to know that the 2-port case for Implementation-A is Non-Coherent, since inter-group antennas are non-coherent. For the Implementation-B, since each port for 2-port is virtualized from non-coherent antennas, it is difficult maintain the phase for each port after virtualization. So, it is also Non-Coherent. Thus, for both Implementation-A and B, the 2-port SRS is Non-Coherent in the case that 4Tx is partial coherent, i.e., Alt.2 is proper.
Then, the proponents of Alt.1-1 proposed a special case in Implementation-B, where the virtualization is only port selection [1 0] or [0 1]. Then, after such virtualization, the two ports in the 2-port case are coherent. However, such virtualization seems meaningless in the case that both 2-port SRS resource and 4-port SRS resource are configured, since the 2-port SRS with such visualization is equivalent to [1 0 1 0] or [0 1 0 1] for 4-port case. So, in the mentioned special case, there is not necessary to introduce a Coherent 2-port SRS.
Proposal 2: Codebook subset is nonCoherent for the indicated 2-port SRS resource if the codebooksubset is configured to partialAndNonCoherent and both of 2-port SRS resource and 4-port SRS resource are configured, i.e., Alt.2.

Conclusions 
Based on the discussion, we have the following proposal:
Proposal 1: Add three more entries in TPMI groups shown in Table-5 for full power transmission for the partial coherent UEs.
[bookmark: _GoBack]Proposal 2: Codebook subset is nonCoherent for the indicated 2-port SRS resource if the codebooksubset is configured to partialAndNonCoherent and both of 2-port SRS resource and 4-port SRS resource are configured, i.e., Alt.2.
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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 ;
· Value 10 indicates .
	Band
	No
	No
	No



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

 


