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Introduction
The following agreement about the TPMI groups was made in RAN1#99 [1].
	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.
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The 38.331 [2] and 38.306 [3] refers to the agreed TPMI groups as shown below. The description of the TPMI groups however has not been specified in the specification yet. We therefore propose to include the description in TS 38.214, similar to the description of other codebook-related configuration parameters such as paramCombination-r16, n1-n2, n1-n2-codebookSubsetRestriction etc. The corresponding TP is provided in Section 2.

TS 38.331
	-- R1 16-5c-3: TPMI group for Mode 2
    ul-FullPwrMode2-TPMIGroup-r16         SEQUENCE {
        twoPorts-r16                          BIT STRING(SIZE(2))                      OPTIONAL,
        fourPortsNonCoherent-r16              ENUMERATED{g0, g1, g2, g3}               OPTIONAL,
        fourPortsPartialCoherent-r16          ENUMERATED{g0, g1, g2, g3, g4, g5, g6}   OPTIONAL                                                                                



TS 38.306
	ul-FullPwrMode2-TPMIGroup-r16
Indicates the UE supported TPMI group(s) which delivers full power.  The capability signalling comprises the following values:
-	twoPorts-r16 indicates a 2-bit bitmap
-	fourPortsNonCoherent-r16 indicates the TPMI groups {G0-3}
-	fourPortsPartialCoherent-r16 indicates the TPMI groups (G0-6)

UE indicates support of this feature shall also indicate support of ul-FullPwrMode2-MaxSRS-ResInSet.

NOTE 1:	When a full coherent UE operates in mode 2, it reports TPMIs the same as a partial-coherent UE.
NOTE 2:	For 4 port partial-coherent or full-coherent UE, UE can report: 2-port {2-bit bitmap} and one of 4-port non-coherent {G0~G3} and one of 4-port partial-coherent {G0~G6}
For 4 port non-coherent UE, UE can report: 2-port {2-bit bitmap} and one of 4-port non-coherent {G0~G3}
For 2 port UE, UE can report: 2-port {2-bit bitmap}
NOTE 3:	A UE that supports this feature must report at least one of the values.
	FS
	No
	N/A
	N/A



TP on TPMI groups for mode 2
The TP related to TPMI group(s) signalling for mode 2 is provided below.
Proposal 1: adopt the following TP in TS 38.214 v.16.3.0 
	[bookmark: _Toc11352140][bookmark: _Toc20318030][bookmark: _Toc27299928][bookmark: _Toc29673201][bookmark: _Toc29673342][bookmark: _Toc29674335][bookmark: _Toc36645565][bookmark: _Toc45810610][bookmark: _Toc52457820]6.1.1.1	Codebook based UL transmission
----Unchanged text is omitted------
When higher layer parameter ul-FullPowerTransmission-r16 is set to 'fullpowerMode2', 
-	the UE can be configured with one SRS resource or multiple SRS resources with same or different number of SRS ports within an SRS resource set with usage set to 'codebook'.
-	up to 2 different spatial relations can be configured for all SRS resources in the SRS resource set with usage set to 'codebook' when multiple SRS resources are configured in the SRS resource set. 
-	subject to UE capability, a maximum of 2 or 4 SRS resources are supported in an SRS resource set with usage set to 'codebook'
----Start of TP--------
A UE reporting its UE capability of 'fullpowerMode2' can also report the full power TPMI group(s) via ul-FullPwrMode2-TPMIGroup-r16 as described in Clause 4.2.7.7 in [13, TS 38.306], where the TPMI groups are according to Table 6.1.1.1-1. 
Table 6.1.1.1-1: TPMI groups
	2-bit bitmap 
	TPMI pre-coder/pre-coding matrices

	01
	

	10
	

	11
	

	TPMI groups
	TPMI pre-coder/pre-coding matrices

	G0
	

	G1
	{} }

	G2
	{ : 

	G3
	{: 

	G4
	;

	G5
	;{: 

	G6
	;
;


----End of TP--------



Conclusion
1 
2 
In this contribution, the following TP is proposed. 
Proposal 1: adopt the following TP in TS 38.214 v.16.3.0 
	6.1.1.1	Codebook based UL transmission
----Unchanged text is omitted------
When higher layer parameter ul-FullPowerTransmission-r16 is set to 'fullpowerMode2', 
-	the UE can be configured with one SRS resource or multiple SRS resources with same or different number of SRS ports within an SRS resource set with usage set to 'codebook'.
-	up to 2 different spatial relations can be configured for all SRS resources in the SRS resource set with usage set to 'codebook' when multiple SRS resources are configured in the SRS resource set. 
-	subject to UE capability, a maximum of 2 or 4 SRS resources are supported in an SRS resource set with usage set to 'codebook'
----Start of TP--------
A UE reporting its UE capability of 'fullpowerMode2' can also report the full power TPMI group(s) via ul-FullPwrMode2-TPMIGroup-r16 as described in Clause 4.2.7.7 in [13, TS 38.306], where the TPMI groups are according to Table 6.1.1.1-1. 
Table 6.1.1.1-1: TPMI groups
	2-bit bitmap 
	TPMI pre-coder/pre-coding matrices

	01
	

	10
	

	11
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	TPMI pre-coder/pre-coding matrices

	G0
	

	G1
	{} }

	G2
	{ : : 

	G3
	{: 

	G4
	;

	G5
	;{: 

	G6
	;
;


----End of TP--------
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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  

 


