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1. Introduction
In RAN#102 meeting, WID [1] “NR MIMO Phase 5” was approved. One of the objectives is as follows.
	4. Specify non-coherent UL codebook to facilitate 3-antenna-port codebook-based transmissions, without enhancement on UL full power transmission and without enhancement on SRS resource
Note: UL full power transmission mode 1 and 2 are not supported.


In this contribution, we discuss enhancements on 3-antenna-port transmission.
2. Discussion on 3-antenna-port PUSCH transmission 
2.1 M-TRP PUSCH repetition for 3Tx
It was agreed to support Rel-17 M-TRP PUSCH repetition for 3Tx. 
	Agreement
For a 3TX UE, support Rel-17 M-TRP PUSCH repetition where,
· Two SRS resource sets, each with up to 2 of 4-port SRS resources are configured, 
Note: The configured 4 port SRS resources are used to enable 3-port SRS transmission



In Rel-17 M-TRP PUSCH repetition, first TPMI field (Precoding information and number of layers field) indicates rank and TPMI index of first TRP. Second TPMI field (Second precoding information field) only indicates TPMI index of second TRP and applies same rank as indicated by first TPMI field. Same design should be reused by M-TRP PUSCH repetition of 3Tx. New tables for 3Tx for Second precoding information field need to be introduced and the Second precoding information field for 3Tx is 2 bits when maxRank=1 or 2 or 3.
Table I: Second precoding information for 3 antenna ports if maxRank=1
	Bit field
	codebookSubset=NonCoherent

	0
	1 layer: TPMI=0

	1
	1 layer: TPMI=1

	2
	1 layer: TPMI=2

	3
	Reserved 


Table II: Second precoding information for 3 antenna ports if maxRank=2
	Bit field
	codebookSubset=NonCoherent

	0
	1 layer: TPMI=0

	1
	1 layer: TPMI=1

	2
	1 layer: TPMI=2

	3
	1 layer: Reserved 

	0
	2 layer: TPMI=0

	1
	2 layer: TPMI=1

	2
	2 layer: TPMI=2

	3
	2 layer: Reserved


Table III: Second precoding information for 3 antenna ports if maxRank=3
	Bit field
	codebookSubset=NonCoherent

	0
	1 layer: TPMI=0

	1
	1 layer: TPMI=1

	2
	1 layer: TPMI=2

	3
	1 layer: Reserved 

	0
	2 layer: TPMI=0

	1
	2 layer: TPMI=1

	2
	2 layer: TPMI=2

	3
	2 layer: Reserved

	0
	3 layer: TPMI=0

	1~3
	3 layer: reserved


Proposal 1: 
· Second precoding information field of M-TRP PUSCH repetition of 3Tx reuse Rel-17 M-TRP PUSCH repetition design, i.e., Second precoding information field only indicates TPMI index and applies same rank as indicated by Precoding information and number of layers field.
Proposal 2:
· Introduce new tables as Table I, II, III for Second precoding information field for M-TRP PUSCH repetition for 3Tx, for maxRank=1 or 2 or 3, respectively.
· Table I: Second precoding information for 3 antenna ports if maxRank=1
	Bit field
	codebookSubset=NonCoherent

	0
	1 layer: TPMI=0

	1
	1 layer: TPMI=1

	2
	1 layer: TPMI=2

	3
	Reserved 


· Table II: Second precoding information for 3 antenna ports if maxRank=2
	Bit field
	codebookSubset=NonCoherent

	0
	1 layer: TPMI=0

	1
	1 layer: TPMI=1

	2
	1 layer: TPMI=2

	3
	1 layer: Reserved 

	0
	2 layer: TPMI=0

	1
	2 layer: TPMI=1

	2
	2 layer: TPMI=2

	3
	2 layer: Reserved


· Table III: Second precoding information for 3 antenna ports if maxRank=3
	Bit field
	codebookSubset=NonCoherent

	0
	1 layer: TPMI=0

	1
	1 layer: TPMI=1

	2
	1 layer: TPMI=2

	3
	1 layer: Reserved 

	0
	2 layer: TPMI=0

	1
	2 layer: TPMI=1

	2
	2 layer: TPMI=2

	3
	2 layer: Reserved

	0
	3 layer: TPMI=0

	1~3
	3 layer: reserved


Proposal 3:
· Second precoding information field for M-TRP PUSCH repetition for 3Tx is 2 bits for maxRank=1 or 2 or 3.

3. Conclusion
In this contribution, we discussed enhancements on 3-antenna-port UL transmission. Based on the discussion, we made following proposals.
Proposal 1: 
· Second precoding information field of M-TRP PUSCH repetition of 3Tx reuse Rel-17 M-TRP PUSCH repetition design, i.e., Second precoding information field only indicates TPMI index and applies same rank as indicated by Precoding information and number of layers field.
Proposal 2:
· Introduce new tables as Table I, II, III for Second precoding information field for M-TRP PUSCH repetition for 3Tx, for maxRank=1 or 2 or 3, respectively.
· Table I: Second precoding information for 3 antenna ports if maxRank=1
	Bit field
	codebookSubset=NonCoherent

	0
	1 layer: TPMI=0

	1
	1 layer: TPMI=1

	2
	1 layer: TPMI=2

	3
	Reserved 


· Table II: Second precoding information for 3 antenna ports if maxRank=2
	Bit field
	codebookSubset=NonCoherent

	0
	1 layer: TPMI=0

	1
	1 layer: TPMI=1

	2
	1 layer: TPMI=2

	3
	1 layer: Reserved 

	0
	2 layer: TPMI=0

	1
	2 layer: TPMI=1

	2
	2 layer: TPMI=2

	3
	2 layer: Reserved


· Table III: Second precoding information for 3 antenna ports if maxRank=3
	Bit field
	codebookSubset=NonCoherent

	0
	1 layer: TPMI=0

	1
	1 layer: TPMI=1

	2
	1 layer: TPMI=2

	3
	1 layer: Reserved 

	0
	2 layer: TPMI=0

	1
	2 layer: TPMI=1

	2
	2 layer: TPMI=2

	3
	2 layer: Reserved

	0
	3 layer: TPMI=0

	1~3
	3 layer: reserved


Proposal 3:
· Second precoding information field for M-TRP PUSCH repetition for 3Tx is 2 bits for maxRank=1 or 2 or 3.
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