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Introduction
In RAN1#114 meeting, SRI and codebook enhancement for uplink 8 Tx transmission was discussed with the following agreements:
Agreement
For partially coherent uplink precoding by an 8TX UE, Ng=2, 
· Alt1. Following combinations of layer splitting are supported
	Rank
	All layers in one Antenna Group
	Layers split across 2 Antenna Groups

	5
	· 
	(2,3)

	7
	· 
	(3,4)



Agreement
For partially coherent precoding by an 8TX UE with Ng antenna groups, down-select from,
· Alt-1: All Rel-15 full-coherent 4TX and 2 TX UL precoders are supported for Ng=2 and Ng=4, respectively
· For Ng=2 and Ng=4, up to N bits are used for joint TPMI/TRI indication, respectively
· Number of bits (value of N) depend on the configured max rank 
· A single TPMI/TRI field is indicated
· FFS: Mapping between TPMI/TRI codepoint and Rel-15 precoders

Agreement
For partially coherent precoding by an 8TX UE with Ng=2 and Ng=4 antenna groups, up to N=10 bits are used for joint TPMI/TRI and split-layer indication.
· The actual number of bits (value of N) depends on the configured max rank
· FFS: Mapping between TPMI/TRI codepoint and Rel-15 precoders

Agreement
For an 8TX UE, reuse DL principle that DC format 0_2 does not support 2 CW transmission.

Conclusion 
For an 8TX UE, there is no consensus that Rel-17 mTRP PUSCH repetition transmission is supported in Rel-18.

Conclusion
For an 8TX UE, there is no consensus that CSI only transmission (UL-SCH=”0”) for rank>4 is supported in Rel-18.

Agreement
For an 8TX UE, with Ng=2, configured for full power transmission with ‘fullpowerMode1’, at least following precoder is supported 
	Rank = 1

	


· FFS other additions


Agreement
For an 8TX UE, with Ng=4, configured for full power transmission with ‘fullpowerMode1’, at least following precoders are supported per rank,
	Rank 1
	Rank 2
	Rank 4

	
	
	None


· FFS other additions


Agreement
For an 8TX UE, with Ng=8, configured for full power transmission with ‘fullpowerMode1’, at least following precoders are supported,
	Rank 1
	Rank 2
	Rank 3
	Rank 4

	
	
	FFS
	FFS


· FFS other additions
· Precoders for rank>4 are not introduced in Rel-18

Agreement
For an 8TX UE, with Ng=4 and Ng=8, configured for full power transmission with ‘fullpowerMode1’, at least following precoders are supported per rank,


Agreement
For an 8TX UE, configured for full power transmission with ‘fullpowerMode2’ for Ng=2
· UE power capability is indicated per antenna group, where for an indicated group, full power is supported for all ranks
· For when Ng=2, a single bit is used to indicate which of the antenna group has full power capability.

Agreement
For an 8TX UE, configured for full power transmission with ‘fullpowerMode2’,
· Subject to UE capability, a maximum of 2 or 4 SRS resources are supported in an SRS resource set with usage set to 'codebook',
· An SRS resource set can be configured with one or more of 1-, 2-, 4-, or 8-port SRS resources.

Conclusion
· Full power transmission with ‘fullpowerMode2’ with TPMI capability reporting when Ng=4 is not supported in Rel-18
· Full power transmission with ‘fullpowerMode2’ with TPMI capability reporting when Ng=8 is not supported in Rel-18

In this contribution, we further discuss the codebook design and DL signaling design to support 8Tx uplink transmission.
Discussion
Text proposal #1
Reason for change: To support 8Tx full power mode 1 with rank=1 for Ng=2/4/8,  was introduced in TPMI tables in 38.211 as TPMI index=32 in Table 6.3.1.5-29, TPMI index=16 in Table 6.3.1.5-39 and TPMI index=255 in Table 6.3.1.5-47. However, for TPMI indication in 38.212, this precoder is referred as TPMI=0 in Table 6.3.1.5-9 for full coherent rank=1 codebook. That is, the precoder in Table 6.3.1.5-29, Table 6.3.1.5-39 and Table 6.3.1.5-47 will never be used. 
Similar issue raised for 8Tx full power mode 1 with rank=2 for Ng=4/8, where PMI index=104 in Table 6.3.1.5-40 and PMI index=256 in Table 6.3.1.5-47 is not used by 38.212, and TPMI index=16 in Table 6.3.1.5-30 is used instead. Considering the precoder has been captured by current codebook, it is proposed to delete the redundant precoder in corresponding table. 
Summary of change: Delete TPMI index=32 in Table 6.3.1.5-29, TPMI index=16 in Table 6.3.1.5-39, TPMI index=255 in Table 6.3.1.5-47, PMI index=104 in Table 6.3.1.5-40 and PMI index=256 in Table 6.3.1.5-47. 
Consequences if not approved: The precoders are redundant and will never be used. 
Text proposal for 38.211:
	[bookmark: _Toc146119800][bookmark: _Toc51774063][bookmark: _Toc45107394][bookmark: _Toc36026555][bookmark: _Toc29230296][bookmark: _Toc26459647][bookmark: _Toc19796421]6.3.1.5	Precoding
<omitted part>
Table 6.3.1.5-29: Intermediate precoding matrix  for codebook2 and single-layer transmission using eight antenna ports.
	TPMI index 
	Intermediate precoder matrix 

	0 – 15
	

	16 – 31
	

	32
	



<omitted part>
Table 6.3.1.5-39: Intermediate precoding matrix  for codebook3 and single-layer transmission using eight antenna ports. 
	TPMI index 
	Intermediate precoder matrix 

	0 – 3
	

	4 – 7
	

	8 – 11
	

	12 – 15
	

	16
	



<omitted part>
Table 6.3.1.5-40: Intermediate precoding matrix  for codebook3 and two-layer transmission using eight antenna ports with transform precoding disabled. 
	TPMI index 
	Intermediate precoder matrix 

	0 – 1
	

	2 – 3
	

	4 – 5
	

	6 – 7 
	

	8 – 23
	

	24 – 39
	

	40 – 55
	

	56 – 71
	

	72 – 87
	

	88 – 103
	

	104
	



<omitted part>
Table 6.3.1.5-47: Precoding matrix   for codebook4 and transmission using eight antenna ports. Up to 8 layers are supported with transform precoding disabled and up to one layer with transform precoding enabled.
	[bookmark: _Hlk137048597]TPMI index
	

	0 – 
	

where column  of , denoted , has an element 1 on the row corresponding to the port  on which layer  is to be transmitted, and element 0 in all other rows, ,
[bookmark: _Hlk137039828], where  if a layer is to be transmitted on port  and  otherwise, and  for , where  is defined by Table 5.2.2.2.5-4 of [6, TS 38.214].  

TPMI indices  to  are mapped to values of , first by increasing values of the number of transmitted layers, and then by increasing values of  for a given number of layers.

	255
	

	256
	

	257255
	






Text proposal #2
Reason for change: 
Some tables/precoders are lost in 38.212 to support full power mode 1 for 8Tx as below:
· Precoder for Ng=8 and Full power mode 1 with rank=3 is lost in Table 7.3.1.1.2-5M
· Precoders for Ng=8 and Full power mode 1 with maxRank=4 are lost in the Table 7.3.1.1.2-5M (similar to Table 7.3.1.1.2-2A) 
· Precoder for Ng=4 and Full power mode 1 with rank=3 is lost in Table 7.3.1.1.2-5P
· Precoders for Ng=4 and Full power mode 1 with maxRank=4 are lost in the Table 7.3.1.1.2-5P (similar to Table 7.3.1.1.2-2A) 
· Precoders for Ng=2 and Full power mode 1 with maxRank=2-4 are lost in the Table 7.3.1.1.2-5O.
Summary of change:
To support max rank =4 for 8Tx full power mode 1, 
· Precoder for Ng=8 and Full power mode 1 with rank=3 is added in Table 7.3.1.1.2-5M
· Precoders for Ng=8 and Full power mode 1 with maxRank=4 are added in the Table 7.3.1.1.2-5M (similar to Table 7.3.1.1.2-2A)
· Precoder for Ng=4 and Full power mode 1 with rank=3 is added in Table 7.3.1.1.2-5P
· Precoders for Ng=4 and Full power mode 1 with maxRank=4 are added in the Table 7.3.1.1.2-5P (similar to Table 7.3.1.1.2-2A) 
· Precoders for Ng=2 and Full power mode 1 with maxRank=2-4 are added in the Table 7.3.1.1.2-5O 
Consequences if not approved: Full power mode 1 cannot be fully supported for 8Tx with Ng=2/4/8. 
Text proposal for 38.212:
	7.3.1.1.2	Format 0_1
<omitted part>
-	Precoding information and number of layers – number of bits determined by the following:
-	0 bits if the higher layer parameter txConfig = nonCodeBook;
<omitted part>
-	6 or 7 or 8 bits according to Table 7.3.1.1.2-5M for 8 antenna ports, if CodebookType=Codebook4, transform precoder is disabled, maxRank=2, or 3 or 4, ul-FullPowerTransmission is configured to fullpowerMode1, and according to maxRank;
-	4 bits according to Table 7.3.1.1.2-5N for 8 antenna ports, if CodebookType=Codebook4, transform precoder is enabled or maxRank=1 if transform precoder is disabled, ul-FullPowerTransmission is configured to fullpowerMode1.
-	6, 9 or 10 bits according to Table 7.3.1.1.2-5O for 8 antenna ports, if CodebookType=Codebook2, transform precoder is enabled or maxRank =1, 2, 3 or 4 if transform precoder is disabled, ul-FullPowerTransmission is configured to fullpowerMode1, and according to transform precoder and maxRank;;
-	5, 7, or 9 or 10 bits according to Table 7.3.1.1.2-5P for 8 antenna ports, if CodebookType=Codebook3, transform precoder is enabled or maxRank =1, 2, or  3 or 4 if transform precoder is disabled, ul-FullPowerTransmission is configured to fullpowerMode1, and according to transform precoder and maxRank;
<omitted part>
Table 7.3.1.1.2-5J: Precoding information and number of layers, for 8 antenna ports, if transform precoder is enabled, or maxRank = 1, 2, 3 or 4 if transform precoder is disabled, CodebookType=Codebook2, and ul-FullPowerTransmission is not configured or configured to fullpowerMode2 or configured to fullpower
	Bit field mapped to index
	Transform precoder is enabled, or maxRank = 1 if transform precoder is disabled
	Bit field mapped to index
	transform precoder is disabled and maxRank = 2
	Bit field mapped to index
	transform precoder is disabled and maxRank = 3
	Bit field mapped to index
	transform precoder is disabled and maxRank = 4

	0
	1 layer: TPMI=0
	0
	1 layer: TPMI=0
	0
	1 layer: TPMI=0
	0
	1 layer: TPMI=0

	…
	…
	…
	…
	…
	…
	…
	…

	31
	1 layer: TPMI=31
	31
	1 layer: TPMI=31
	31
	1 layer: TPMI=31
	31
	1 layer: TPMI=31

	
	
	32
	2 layers: TPMI=0
	32
	2 layers: TPMI=0
	32
	2 layers: TPMI=0

	
	
	…
	…
	…
	…
	…
	…

	
	
	303
	2 layers: TPMI=271
	303
	2 layers: TPMI=271
	303
	2 layers: TPMI=271

	
	
	303304-511
	reserved
	304
	3 layers: TPMI=0
	304
	3 layers: TPMI=0

	
	
	
	
	…
	…
	…
	…

	
	
	
	
	567
	3 layers: TPMI=263
	567
	3 layers: TPMI=263

	
	
	
	
	568-1023
	reserved
	568
	4 layers: TPMI=0

	
	
	
	
	
	
	…
	…

	
	
	
	
	
	
	635
	4 layers: TPMI=67

	
	
	
	
	
	
	636-1023
	reserved



Table 7.3.1.1.2-5K: Precoding information and number of layers, for 8 antenna ports, if transform precoder is disabled, maxRank = 5, 6, 7 or 8, and CodebookType=Codebook3
	Bit field mapped to index
	maxRank = 5
	Bit field mapped to index
	maxRank = 6
	Bit field mapped to index
	maxRank = 7
	Bit field mapped to index
	maxRank = 8

	0
	1 layer: TPMI=0
	0
	1 layer: TPMI=0
	0
	1 layer: TPMI=0
	0
	1 layer: TPMI=0

	…
	…
	…
	…
	…
	…
	…
	…

	15
	1 layer: TPMI=15
	15
	1 layer: TPMI=15
	15
	1 layer: TPMI=15
	15
	1 layer: TPMI=15

	16
	2 layers: TPMI=0
	16
	2 layers: TPMI=0
	16
	2 layers: TPMI=0
	16
	2 layers: TPMI=0

	…
	…
	…
	…
	…
	…
	…
	…

	119
	2 layers: TPMI=103
	119
	2 layers: TPMI=103
	119
	2 layers: TPMI=103
	119
	2 layers: TPMI=103

	120
	3 layers: TPMI=0
	120
	3 layers: TPMI=0
	120
	3 layers: TPMI=0
	120
	3 layers: TPMI=0

	…
	…
	…
	…
	…
	…
	…
	…

	423
	3 layers: TPMI=303
	423
	3 layers: TPMI=303
	423
	3 layers: TPMI=303
	423
	3 layers: TPMI=303

	424
	4 layers: TPMI=0
	424
	4 layers: TPMI=0
	424
	4 layers: TPMI=0
	424
	4 layers: TPMI=0

	…
	…
	…
	…
	…
	…
	…
	…

	703
	4 layers: TPMI=279
	703
	4 layers: TPMI=279
	703
	4 layers: TPMI=279
	703
	4 layers: TPMI=279

	704
	5 layers: TPMI=0
	704
	5 layers: TPMI=0
	704
	5 layers: TPMI=0
	704
	5 layers: TPMI=0

	…
	…
	…
	…
	…
	…
	…
	…

	863
	5 layers: TPMI=159
	863
	5 layers: TPMI=159
	863
	5 layers: TPMI=159
	863
	5 layers: TPMI=159

	864-1023
	reserved
	864
	6 layers: TPMI=0
	864
	6 layers: TPMI=0
	864
	6 layers: TPMI=0

	
	
	…
	…
	…
	…
	…
	…

	
	
	943
	6 layers: TPMI=79
	943
	6 layers: TPMI=79
	943
	6 layers: TPMI=79

	
	
	944-1023
	reserved
	944
	7 layers: TPMI=0
	944
	7 layers: TPMI=0

	
	
	
	
	…
	…
	…
	…

	
	
	
	
	975
	7 layers: TPMI=31
	975
	7 layers: TPMI=31

	
	
	
	
	976-1023
	reserved
	976
	8 layers: TPMI=0

	
	
	
	
	
	
	…
	…

	
	
	
	
	
	
	991
	8 layers: TPMI=15

	
	
	
	
	
	
	992-1023
	reserved



Table 7.3.1.1.2-5L: Precoding information and number of layers, for 8 antenna ports, if transform precoder is enabled, or maxRank = 1, 2, 3 or 4 if transform precoder is disabled, CodebookType=Codebook3, and ul-FullPowerTransmission is not configured or configured to fullpowerMode2 or configured to fullpower
	Bit field mapped to index
	Transform precoder is enabled, or maxRank = 1 if transform precoder is disabled
	Bit field mapped to index
	transform precoder is disabled and maxRank = 2
	Bit field mapped to index
	transform precoder is disabled and maxRank = 3
	Bit field mapped to index
	transform precoder is disabled and maxRank = 4

	0
	1 layer: TPMI=0
	0
	1 layer: TPMI=0
	0
	1 layer: TPMI=0
	0
	1 layer: TPMI=0

	…
	…
	…
	…
	…
	…
	…
	…

	15
	1 layer: TPMI=15
	15
	1 layer: TPMI=15
	15
	1 layer: TPMI=15
	15
	1 layer: TPMI=15

	
	
	16
	2 layers: TPMI=0
	16
	2 layers: TPMI=0
	16
	2 layers: TPMI=0

	
	
	…
	…
	…
	…
	…
	…

	
	
	119
	2 layers: TPMI=103
	119
	2 layers: TPMI=103
	119
	2 layers: TPMI=103

	
	
	119120-127
	reserved
	120
	3 layers: TPMI=0
	120
	3 layers: TPMI=0

	
	
	
	
	…
	…
	…
	…

	
	
	
	
	423
	3 layers: TPMI=303
	423
	3 layers: TPMI=303

	
	
	
	
	424-511
	reserved
	424
	4 layers: TPMI=0

	
	
	
	
	
	
	…
	…

	
	
	
	
	
	
	703
	4 layers: TPMI=279

	
	
	
	
	
	
	704-1024
	reserved



Table 7.3.1.1.2-5M: Precoding information and number of layers, for 8 antenna ports, if transform precoder is disabled, maxRank = 2, 3 or 4, CodebookType=Codebook4, and ul-FullPowerTransmission configured to fullpowerMode1
	Bit field mapped to index
	maxRank = 2
	Bit field mapped to index
	maxRank = 3
	Bit field mapped to index
	maxRank = 4

	0
	1 layer: TPMI=0
	0
	1 layer: TPMI=0
	0
	1 layer: TPMI=0

	…
	…
	…
	…
	…
	…

	7
	1 layer: TPMI=7
	7
	1 layer: TPMI=7
	7
	1 layer: TPMI=7

	8
	2 layers: TPMI=8
	8
	2 layers: TPMI=8
	8
	2 layers: TPMI=8

	…
	…
	…
	…
	…
	…

	35
	2 layers: TPMI=35
	35
	2 layers: TPMI=35
	35
	2 layers: TPMI=35

	36
	1 layer: TPMI=0 in Table 6.3.1.5-9 of [4, TS 38.211]
	36
	3 layers: TPMI=36
	36
	3 layers: TPMI=36

	37
	2 layers: TPMI=16 in Table 6.3.1.5-30 of [4, TS 38.211]
	…
	…
	…
	…

	38-63
	reserved
	91
	3 layers: TPMI=91
	91
	3 layers: TPMI=91

	
	
	92
	1 layer: TPMI=0 in Table 6.3.1.5-9 of [4, TS 38.211]
	92
	4 layers: TPMI=92

	
	
	93
	2 layers: TPMI=16 in Table 6.3.1.5-30 of [4, TS 38.211]
	…
	…

	
	
	94
	3 layers: TPMI=257 in Table 6.3.1.5-47 of [4, TS 38.211]
	161
	4 layers: TPMI=161

	
	
	95-127
	reserved
	162
	1 layer: TPMI=0 in Table 6.3.1.5-9 of [4, TS 38.211]

	
	
	
	
	163
	2 layers: TPMI=16 in Table 6.3.1.5-30 of [4, TS 38.211]

	
	
	
	
	164
	3 layers: TPMI=257 in Table 6.3.1.5-47 of [4, TS 38.211]

	
	
	
	
	165-255
	reserved



Table 7.3.1.1.2-5N: Precoding information and number of layers, for 8 antenna ports, if transform precoder is enabled or maxRank=1 if transform is disabled, CodebookType=Codebook4, and ul-FullPowerTransmission configured to fullpowerMode1
	Bit field mapped to index
	Precoding information and number of layers

	0
	1 layer: TPMI=0

	…
	…

	7
	1 layer: TPMI=7

	8
	1 layer: TPMI=0 in Table 6.3.1.5-9 of [4, TS 38.211]

	9-15
	reserved



Table 7.3.1.1.2-5O: Precoding information and number of layers, for 8 antenna ports, if transform precoder is enabled, or maxRank = 1, 2, 3, or 4 if transform precoder is disabled, CodebookType=Codebook2, and ul-FullPowerTransmission configured to fullpowerMode1
	Bit field mapped to index
	Transform precoder is enabled, or maxRank = 1 if transform precoder is disabledPrecoding information and number of layers
	Bit field mapped to index
	transform precoder is disabled and maxRank = 2
	Bit field mapped to index
	transform precoder is disabled and maxRank = 3
	Bit field mapped to index
	transform precoder is disabled and maxRank = 4

	0
	1 layer: TPMI=0
	0
	1 layer: TPMI=0
	0
	1 layer: TPMI=0
	0
	1 layer: TPMI=0

	…
	…
	…
	…
	…
	…
	…
	…

	31
	1 layer: TPMI=31
	31
	1 layer: TPMI=31
	31
	1 layer: TPMI=31
	31
	1 layer: TPMI=31

	32
	1 layer: TPMI=0 in Table 6.3.1.5-9 of [4, TS 38.211]
	32
	2 layers: TPMI=0
	32
	2 layers: TPMI=0
	32
	2 layers: TPMI=0

	33-63
	reserved
	…
	…
	…
	…
	…
	…

	
	
	303
	2 layers: TPMI=271
	303
	2 layers: TPMI=271
	303
	2 layers: TPMI=271

	
	
	304
	1 layer: TPMI=0 in Table 6.3.1.5-9 of [4, TS 38.211]
	304
	3 layers: TPMI=0
	304
	3 layers: TPMI=0

	
	
	305-511
	reserved
	…
	…
	…
	…

	
	
	
	
	567
	3 layers: TPMI=263
	567
	3 layers: TPMI=263

	
	
	
	
	568
	1 layer: TPMI=0 in Table 6.3.1.5-9 of [4, TS 38.211]
	568
	4 layers: TPMI=0

	
	
	
	
	569-1023
	reserved
	…
	…

	
	
	
	
	
	
	635
	4 layers: TPMI=67

	
	
	
	
	
	
	636
	1 layer: TPMI=0 in Table 6.3.1.5-9 of [4, TS 38.211]

	
	
	
	
	
	
	637-1023
	reserved




Table 7.3.1.1.2-5P: Precoding information and number of layers, for 8 antenna ports, if transform precoder is enabled, or maxRank = 1, 2, 3 or 4 if transform precoder is disabled, CodebookType=Codebook3, and ul-FullPowerTransmission is configured to fullpowerMode1 
	Bit field mapped to index
	Transform precoder is enabled, or maxRank = 1 if transform precoder is disabled
	Bit field mapped to index
	transform precoder is disabled and maxRank = 2
	Bit field mapped to index
	transform precoder is disabled and maxRank = 3
	Bit field mapped to index
	transform precoder is disabled and maxRank = 4

	0
	1 layer: TPMI=0
	0
	1 layer: TPMI=0
	0
	1 layer: TPMI=0
	0
	1 layer: TPMI=0

	…
	…
	…
	…
	…
	…
	…
	…

	15
	1 layer: TPMI=15
	15
	1 layer: TPMI=15
	15
	1 layer: TPMI=15
	15
	1 layer: TPMI=15

	16
	1 layer: TPMI=0 in Table 6.3.1.5-9 of [4, TS 38.211]
	16
	2 layers: TPMI=0
	16
	2 layers: TPMI=0
	16
	2 layers: TPMI=0

	17-31
	reserved
	…
	…
	…
	…
	…
	…

	
	
	119
	2 layers: TPMI=103
	119
	2 layers: TPMI=103
	119
	2 layers: TPMI=103

	
	
	120
	1 layer: TPMI=0 in Table 6.3.1.5-9 of [4, TS 38.211]
	120
	3 layers: TPMI=0
	120
	3 layers: TPMI=0

	
	
	121
	2 layers: TPMI=16 in Table 6.3.1.5-30 of [4, TS 38.211]
	…
	…
	…
	…

	
	
	122-127
	reserved
	423
	3 layers: TPMI=303
	423
	3 layers: TPMI=303

	
	
	
	
	424
	1 layer: TPMI=0 in Table 6.3.1.5-9 of [4, TS 38.211]
	424
	4 layers: TPMI=0

	
	
	
	
	425
	2 layers: TPMI=16 in Table 6.3.1.5-30 of [4, TS 38.211]
	…
	…

	
	
	
	
	426
	3 layers: TPMI=257 in Table 6.3.1.5-47 of [4, TS 38.211]
	703
	4 layers: TPMI=279

	
	
	
	
	427-511
	reserved
	704
	1 layer: TPMI=0 in Table 6.3.1.5-9 of [4, TS 38.211]

	
	
	
	
	
	
	705
	2 layers: TPMI=16 in Table 6.3.1.5-30 of [4, TS 38.211]

	
	
	
	
	
	
	706
	3 layers: TPMI=257 in Table 6.3.1.5-47 of [4, TS 38.211]

	
	
	
	
	
	
	707-1024
	reserved






Text proposal #3
Reason for change: The terminology “Ng” and “number of antenna port groups” are not clearly defined in specification and not used in other specifications.  CodebookType set to ‘Codebook1’ is sufficient to describe full-coherent codebook and the wording can be deleted.  
Summary of change: Delete Ng and number of antenna port groups from 38.214.
Consequences if not approved: The definition of “Ng” and “number of antenna port groups” are unclear and not needed. 
Text proposal for 38.212:
	[bookmark: _Toc11352140][bookmark: _Toc20318030][bookmark: _Toc27299928][bookmark: _Toc29673201][bookmark: _Toc29673342][bookmark: _Toc29674335][bookmark: _Toc36645565][bookmark: _Toc45810610][bookmark: _Toc130409812]6.1.1.1	Codebook based UL transmission
A UE reporting its UE capability of 'nonCoherent' transmission shall not expect to be configured by either codebookSubset or codebookSubsetDCI-0-2 with 'fullyAndPartialAndNonCoherent' or with 'partialAndNonCoherent' for two or four antenna ports.
A UE does not expect to be configured by CodebookType with a value of CodebookType that does not correspond to one of the values of UL_8TX_Ng reported in its capability. A UE can be configured by ULcodebookFC-N1N2 subject to UE capability, when higher layer parameter CodebookType is set to ‘Codebook1’ corresponding to Ng=1, where Ng represents the number of antenna port-groups. 



Text proposal #4
Reason for change: Two CWs only apply to more than 4 layers transmission. For codebook based transmission, the layer number is indicated by maxRank, while maxMIMO-Layers is applied for non-codebook based transmission. However, these two parameters can be indicated regardless of the transmission scheme. For example, maxMIMO-Layers can be always configured even when codebook based transmission is used, to avoid RRC re-configuration. It should be clarified that maxRank is only applied for codebook and maxMIMO-Layers for non-codebook. 
Summary of change: On layer number for two CWs transmission, clarify that maxRank is only applied for codebook and maxMIMO-Layers for non-codebook.
Consequences if not approved: There would be misunderstanding that two CWs would be applied when either maxRank or maxMIMO-Layers is larger than 4 regardless of the transmission scheme. 
Text proposal for 38.212:
	[bookmark: _Toc19798776][bookmark: _Toc26467247][bookmark: _Toc29326608][bookmark: _Toc29327758][bookmark: _Toc36045948][bookmark: _Toc36046208][bookmark: _Toc36046354][bookmark: _Toc45209271][bookmark: _Toc51852445][bookmark: _Toc146106266]7.3.1.1.2	Format 0_1
<Omitted part>
For transport block 1:
-	Modulation and coding scheme – 5 bits as defined in Clause 6.1.4.1 of [6, TS 38.214]
-	New data indicator – 1 bit if the number of scheduled PUSCH indicated by the Time domain resource assignment field is 1; otherwise 2, 3, 4, 5, 6, 7 or 8 bits determined based on the maximum number of schedulable PUSCH among all entries in the higher layer parameter pusch-TimeDomainAllocationListForMultiPUSCH, where each bit corresponds to one scheduled PUSCH as defined in clause 6.1.4 in [6, TS 38.214].
-	Redundancy version – – number of bits determined by the following:
-	2 bits as defined in Table 7.3.1.1.1-2 if the number of scheduled PUSCH indicated by the Time domain resource assignment field is 1;
-	otherwise 2, 3, 4, 5, 6, 7 or 8 bits determined by the maximum number of schedulable PUSCHs among all entries in the higher layer parameter pusch-TimeDomainAllocationListForMultiPUSCH, where each bit corresponds to one scheduled PUSCH as defined in clause 6.1.4 in [6, TS 38.214] and redundancy version is determined according to Table 7.3.1.1.2-34.
For transport block 2 (only present if maxRank > 4 for codebook based transmission or maxMIMO-Layers > 4 for codebook based transmission):
-	Modulation and coding scheme – 5 bits as defined in Clause 6.1.4.1 of [6, TS 38.214]
-	New data indicator – 1 bit
-	Redundancy version – 2 bits as defined in Table 7.3.1.1.1-2
<Omitted part>



Conclusion
In this contribution, we discuss the remaining issues for codebook design and provide some text proposals. 
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