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[bookmark: _Ref129681832][bookmark: _Hlk134024791]In RAN1#114bis meeting, the Rel-18 MIMO evolution for downlink and uplink [1] was discussed. The following was agreed [2] on the topic of SRI/TPMI enhancement for enabling 8 TX UL transmission:
	Agreement
Adopt following editorial change for TS 38.211.
	<omitted unchanged part>
Table 6.3.1.5-12: Precoding matrix  for codebook1=ng1n4n1 and four-layer transmission using eight antenna ports with transform precoding disabled.
	TPMI index
	(ordered from left to right in increasing order of TPMI index)

	0 – 3
	
	
	
	


<omitted unchanged part>



Agreement
Adopt the following text proposal to TS 38.211.
	<omitted unchanged part>
Table 6.3.1.5-45: Intermediate precoding matrix  for codebook3 and seven-layer transmission using eight antenna ports with transform precoding disabled. 
	TPMI index 
	Intermediate precoder matrix 

	0 – 731
	


<omitted unchanged part>




Agreement
Adopt the following text proposal to TS 38.211.
	6.3.1.5	Precoding
< omitted unchanged parts >

Table 6.3.1.5-44: Intermediate precoding matrix  for codebook3 and six-layer transmission using eight antenna ports with transform precoding disabled.
	TPMI index 
	Intermediate precoder matrix 

	0 – 7
	

	8 – 15
	

	16 – 79
	



< omitted unchanged parts >




Agreement
Adopt the following text proposal to TS 38.211.
	6.3.1.5 Precoding
<omitted unchanged part>
-	the intermediate precoding matrix  is given by Tables 6.3.1.5-29 to 6.3.1.5-47 with  representing the all-zero matrix with  rows and  columns;
-	the submatrices  are given by Tables 6.3.1.5-25 to 6.3.1.5-28 and 6.3.1.5-37 to 6.3.1.5-38.
The TPMI index used in the tables above is obtained from the DCI scheduling the uplink transmission or the higher layer parameters according to the procedure in [6, TS 38.214]. 
<omitted unchanged part>



Agreement
Adopt the following text proposal to TS 38.212.
	5.4.2.1	Bit selection
<omitted unchanged part>
For one TB for UL-SCH, or for one TB for DL-SCH/PCH except for DL-SCH with PDSCH scheduled by DCI format 4_0/4_1/4_2,
-	maximum number of layers for one TB for UL-SCH is given by the minimum of X and 4, where
-	if the higher layer parameter maxMIMO-Layers of PUSCH-ServingCellConfig of the serving cell is configured, X is given by that parameter 
-	elseif the higher layer parameter maxRank of pusch-Config of the serving cell is configured, X is given by the maximum value of maxRank across all BWPs of the serving cell
-	otherwise, X is given by the maximum number of layers for PUSCH supported by the UE for the serving cell
-	maximum number of layers for one TB for DL-SCH/PCH is given by the minimum of X and 4, where
-	if the higher layer parameter maxMIMO-Layers of PDSCH-ServingCellConfig of the serving cell is configured, X is given by that parameter
-	otherwise, X is given by the maximum number of layers for PDSCH supported by the UE for the serving cell
<omitted unchanged part>



Agreement
Adopt the following text proposal to TS 38.212.
	7.3.1.1.2	Format 0_1
<omitted unchanged part>
	UL-SCH indicator – 0 or 1 bit as follows 
-	0 bit if the number of scheduled PUSCH indicated by the Time domain resource assignment field is larger than 1; 
-	1 bit otherwise. A value of "1" indicates UL-SCH shall be transmitted on the PUSCH and a value of "0" indicates UL-SCH shall not be transmitted on the PUSCH. If a UE does not support triggering SRS only in DCI, except for DCI format 0_1 with CRC scrambled by SP-CSI-RNTI, the UE is not expected to receive a DCI format 0_1 with UL-SCH indicator of "0" and CSI request of all zero(s). If a UE supports triggering SRS only in DCI, except for DCI format 0_1 with CRC scrambled by SP-CSI-RNTI, the UE is not expected to receive a DCI format 0_1 with UL-SCH indicator of "0", CSI request of all zero(s) and SRS request of all zero(s). UE is not expected to receive a DCI format 0_1 with UL-SCH indicator of "0" when indicated number of PUSCH transmission layers is larger than 4.
<omitted unchanged part>



Agreement
For an 8TX UE, with Ng=8, configured for full power transmission with ‘fullpowerMode1’, the following precoder is supported. 
	Rank = 4

	


If additional precoders cannot be agreed in RAN1#114bis, no additional precoders will be introduced in Rel-18.

Agreement
Adopt the following text proposal to TS 38.212.
	7.3.1.1.2	Format 0_1
<Unchanged parts omitted>
Table 7.3.1.1.2-5E: Precoding information and number of layers, for 8 antenna ports, if transform precoder is enabled or maxRank=1 or 2 or 3 if transform precoder is disabled, CodebookType=Codebook1, ULcodebookFC-N1N2 = (4,1) or (2,2)
	Bit field mapped to index
	transform precoder is enabled disabled, or maxRank=1 if transform precoder is disabled enabled
	Bit field mapped to index
	transform precoder is disabled, and maxRank=2
	Bit field mapped to index
	transform precoder is disabled, and maxRank=3

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

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

	…
	…
	…
	…
	…
	…

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

	
	
	16
	2 layer2: TPMI=0
	16
	2 layer2: TPMI=0

	
	
	17
	2 layer2: TPMI=1
	17
	2 layer2: TPMI=1

	
	
	…
	…
	…
	…

	
	
	47
	2 layers: TPMI=31
	47
	2 layers: TPMI=31

	
	
	48-63
	reserved
	48
	3 layers: TPMI=0

	
	
	
	
	49
	3 layers: TPMI=1

	
	
	
	
	…
	…

	
	
	
	
	71
	3 layers: TPMI=23

	
	
	
	
	72-127
	reserved



<Unchanged parts omitted>



Agreement
Adopt following text proposals for TS 38.212.
	7.3.1.1.2	Format 0_1
<omitted unchanged part>

-	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

If "Bandwidth part indicator" field indicates a bandwidth part other than the active bandwidth part and the transport block 2 is configured for the indicated bandwidth part and the transport block 2 is not configured for the active bandwidth part, the UE assumes zeros are padded when interpreting the "Modulation and coding scheme", "New data indicator", and "Redundancy version" fields of transport block 2 according to Clause 12 of [5, TS38.213], and the UE ignores the "Modulation and coding scheme", "New data indicator", and "Redundancy version" fields of transport block 2 for the indicated bandwidth part.
<omitted unchanged part>



Agreement
Adopt the following TP to TS 38.214.
	<Unchanged parts omitted>
6.1.1.1	Codebook based UL transmission
…
A UE shall not expect to be configured with higher layer parameter ul-FullPowerTransmission set to 'fullpowerMode1' and codebookSubset or codebookSubsetDCI-0-2 set to 'fullAndPartialAndNonCoherent' simultaneously.

A UE shall not expect to be configured with higher layer parameter ul-FullPowerTransmission set to 'fullpowerMode1' and CodebookType set to 'Codebook1' simultaneously.

The UE shall transmit PUSCH using the same antenna port(s) as the SRS port(s) in the SRS resource(s) indicated by the DCI format 0_1 or 0_2 or by configuredGrantConfig according to clause 6.1.2.3.
…
<Unchanged parts omitted>



Agreement
Adopt the following text proposal to TS 38.212.
· Note: The content in this agreement may be further updated in RAN#115 according to RAN1#114b agreements. 
· Reason for change:  The current specifications in 38.212 does not include the agreed precoders for fullpowerMode1.
· Summary of change: Addition of new columns to the related existing tables, introducing new tables, and text corresponding to the agreed precoders for fullpowerMode1.
· Consequences if not approved: Incomplete support of fullpowerMode1.
	===========================Start of text proposal to TS 38.212=====================
7.3.1.1.2	Format 0_1
<Unchanged part omitted>
-	Precoding information and number of layers – number of bits determined by the following:
<Unchanged part omitted>
-	8 bits according to Table 7.3.1.1.2-5F for 8 antenna ports, if CodebookType=Codebook4, transform precoder is disabled, maxRank=5, 6, 7 or 8, ul-FullPowerTransmission is not configured or configured to fullpowerMode2 or configured to fullpower, and according to maxRank;
-	6 or 7 or 8 bits according to Table 7.3.1.1.2-5G for 8 antenna ports, if CodebookType=Codebook4, transform precoder is disabled, maxRank=2, 3 or 4, ul-FullPowerTransmission is not configured or configured to fullpowerMode2 or configured to fullpower, and according to maxRank;
-	3 bits according to Table 7.3.1.1.2-5H for 8 antenna ports, if CodebookType=Codebook4, transform precoder is enabled or maxRank=1 if transform precoder is disabled, ul-FullPowerTransmission is not configured or configured to fullpowerMode2 or configured to fullpower.
-	10 bits according to Table 7.3.1.1.2-5I for 8 antenna ports, if CodebookType=Codebook2, transform precoder is disabled, maxRank=5, 6, 7 or 8, ul-FullPowerTransmission is not configured or configured to fullpowerMode2 or configured to fullpower, and according to maxRank;
-	5, 9 or 10 bits according to Table 7.3.1.1.2-5J 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 not configured or configured to fullpowerMode2 or configured to fullpower, and according to transform precoder and maxRank;
-	10 bits according to Table 7.3.1.1.2-5K for 8 antenna ports, if CodebookType=Codebook3, transform precoder is disabled, maxRank=5, 6, 7 or 8, ul-FullPowerTransmission is not configured or configured to fullpowerMode2 or configured to fullpower, and according to maxRank;
-	4, 7, 9 or 10 bits according to Table 7.3.1.1.2-5L for 8 antenna ports, if CodebookType=Codebook3, transform precoder is enabled or maxRank =1, 2, 3 or 4 if transform precoder is disabled, ul-FullPowerTransmission is not configured or configured to fullpowerMode2 or configured to fullpower, and according to transform precoder and maxRank;
-	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, 4 if transform precoder is disabled, ul-FullPowerTransmission is configured to fullpowerMode1;
-	5, 7,  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, 3, or 4 if transform precoder is disabled, ul-FullPowerTransmission is configured to fullpowerMode1, and according to transform precoder and maxRank;
-	8 or 9 bits according to Table 7.3.1.1.2-5Q for 8 antenna ports, if CodebookType=Codebook4, transform precoder is disabled, maxRank=5, 6, 7 or 8, ul-FullPowerTransmission is configured to fullpowerMode1, and according to maxRank;
-	10 bits according to Table 7.3.1.1.2-5R for 8 antenna ports, if CodebookType=Codebook2, transform precoder is disabled, maxRank=5, 6, 7 or 8, ul-FullPowerTransmission is configured to fullpowerMode1, and according to maxRank;
-	10 bits according to Table 7.3.1.1.2-5S for 8 antenna ports, if CodebookType=Codebook3, transform precoder is disabled, maxRank =5, 6, 7, or 8, ul-FullPowerTransmission is configured to fullpowerMode1, and according to maxRank;

<Unchanged part omitted>
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=255
	36
	3 layers: TPMI=36
	36
	3 layers: TPMI=36

	37
	2 layers: 
TPMI=256
	…
	…
	…
	…

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

	
	
	92
	1 layer: 
TPMI= 255
	92
	4 layers: TPMI=92

	
	
	93
	2 layers: 
TPMI= 256
	…
	…

	
	
	94
	3 layers: 257
	161
	4 layers: TPMI=161

	
	
	95-127
	reserved
	162
	1 layer: TPMI=255

	
	
	
	
	163
	2 layers: TPMI=256

	
	
	
	
	164
	3 layers: TPMI=257

	
	
	
	
	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 precoder 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= 255

	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, 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 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
	1 layer: TPMI= 32
	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=32
	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=32
	568
	4 layers: TPMI=0

	
	
	
	
	569-1023
	reserved
	…
	…

	
	
	
	
	
	
	635
	4 layers: TPMI=67

	
	
	
	
	
	
	636
	1 layer: TPMI=32

	
	
	
	
	
	
	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, 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= 16
	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=16
	120
	3 layers: TPMI=0
	120
	3 layers: TPMI=0

	
	
	121
	2 layers: TPMI=104
	…
	…
	…
	…

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

	
	
	
	
	424
	1 layer: TPMI=16
	424
	4 layers: TPMI=0

	
	
	
	
	425
	2 layers: TPMI=104
	…
	…

	
	
	
	
	426
	3 layers: TPMI=304
	703
	4 layers: TPMI=279

	
	
	
	
	427-511
	reserved
	704
	1 layer: TPMI=16

	
	
	
	
	
	
	705
	2 layers: TPMI=104

	
	
	
	
	
	
	706
	3 layers: TPMI=304

	
	
	
	
	
	
	707-1023
	reserved



Table 7.3.1.1.2-5Q: Precoding information and number of layers, for 8 antenna ports, if transform precoder is disabled, maxRank = 5, 6, 7, 8, CodebookType=Codebook4, and ul-FullPowerTransmission is configured to fullpowerMode1
	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

	…
	…
	…
	…
	…
	…
	…
	…

	7
	1 layer: TPMI=7
	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
	8
	2 layers: TPMI=8

	…
	…
	…
	…
	…
	…
	…
	…

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

	36
	3 layers: TPMI=36
	36
	3 layers: TPMI=36
	36
	3 layers: TPMI=36
	36
	3 layers: TPMI=36

	…
	…
	…
	…
	…
	…
	…
	…

	91
	3 layers: TPMI=91
	91
	3 layers: TPMI=91
	91
	3 layers: TPMI=91
	91
	3 layers: TPMI=91

	92
	4 layers: TPMI=92
	92
	4 layers: TPMI=92
	92
	4 layers: TPMI=92
	92
	4 layers: TPMI=92

	…
	…
	…
	…
	…
	…
	…
	…

	161
	4 layers: TPMI=161
	161
	4 layers: TPMI=161
	161
	4 layers: TPMI=161
	161
	4 layers: TPMI=161

	162
	5 layers: TPMI=162
	162
	5 layers: TPMI=162
	162
	5 layers: TPMI=162
	162
	5 layers: TPMI=162

	…
	…
	…
	…
	…
	…
	…
	…

	217
	5 layers: TPMI=217
	217
	5 layers: TPMI=217
	217
	5 layers: TPMI=217
	217
	5 layers: TPMI=217

	218
	1 layer: TPMI=255
	218
	6 layers: TPMI=218
	218
	6 layers: TPMI=218
	218
	6 layers: TPMI=218

	219
	2 layers: TPMI=256
	…
	…
	…
	…
	…
	…

	220
	3 layers: TPMI=257
	245
	6 layers: TPMI=245
	245
	6 layers: TPMI=245
	245
	6 layers: TPMI=245

	221-255
	reserved
	246
	1 layer: TPMI=255
	246
	7 layers: TPMI=246
	246
	7 layers: TPMI=246

	
	
	247
	2 layers: TPMI=256
	…
	…
	…
	…

	
	
	248
	3 layers: TPMI=257
	253
	7 layers: TPMI=253
	253
	7 layers: TPMI=253

	
	
	249-255
	reserved
	254
	1 layer: TPMI=255
	254
	8 layers: TPMI=254

	
	
	
	
	255
	2 layers: TPMI=256
	255
	1 layer: TPMI=255

	
	
	
	
	256
	3 layers: TPMI=257
	256
	2 layers: TPMI=256

	
	
	
	
	257-511
	reserved
	257
	3 layers: TPMI=257

	
	
	
	
	
	
	258-511
	reserved



Table 7.3.1.1.2-5R: Precoding information and number of layers, for 8 antenna ports, if transform precoder is disabled, maxRank = 5, 6, 7, 8, CodebookType=Codebook2, and ul-FullPowerTransmission is configured to fullpowerMode1
	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

	…
	…
	…
	…
	…
	…
	…
	…

	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
	32
	2 layers: TPMI=0

	…
	…
	…
	…
	…
	…
	…
	…

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

	304
	3 layers: TPMI=0
	304
	3 layers: TPMI=0
	304
	3 layers: TPMI=0
	304
	3 layers: TPMI=0

	…
	…
	…
	…
	…
	…
	…
	…

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

	568
	4 layers: TPMI=0
	568
	4 layers: TPMI=0
	568
	4 layers: TPMI=0
	568
	4 layers: TPMI=0

	…
	…
	…
	…
	…
	…
	…
	…

	635
	4 layers: TPMI=67
	635
	4 layers: TPMI=67
	635
	4 layers: TPMI=67
	635
	4 layers: TPMI=67

	636
	5 layers: TPMI=0
	636
	5 layers: TPMI=0
	636
	5 layers: TPMI=0
	636
	5 layers: TPMI=0

	…
	…
	…
	…
	…
	…
	…
	…

	667
	5 layers: TPMI=31
	667
	5 layers: TPMI=31
	667
	5 layers: TPMI=31
	667
	5 layers: TPMI=31

	668
	1 layer: TPMI=32
	668
	6 layers: TPMI=0
	668
	6 layers: TPMI=0
	668
	6 layers: TPMI=0

	669-1023
	reserved
	…
	…
	…
	…
	…
	…

	
	
	683
	6 layers: TPMI=15
	683
	6 layers: TPMI=15
	683
	6 layers: TPMI=15

	
	
	684
	1 layer: TPMI=32
	684
	7 layers: TPMI=0
	684
	7 layers: TPMI=0

	
	
	685-1023
	reserved
	…
	…
	…
	…

	
	
	
	
	691
	7 layers: TPMI=7
	691
	7 layers: TPMI=7

	
	
	
	
	692
	1 layer: TPMI=32
	692
	8 layers: TPMI=0

	
	
	
	
	693-1023
	reserved
	…
	…

	
	
	
	
	
	
	695
	8 layers: TPMI=3

	
	
	
	
	
	
	696
	1 layer: TPMI=32

	
	
	
	
	
	
	697-1023
	reserved



Table 7.3.1.1.2-5S: Precoding information and number of layers, for 8 antenna ports, if transform precoder is disabled, maxRank = 5, 6, 7, 8, CodebookType=Codebook3, and ul-FullPowerTransmission is configured to fullpowerMode1
	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
	1 layer: TPMI=16
	864
	6 layers: TPMI=0
	864
	6 layers: TPMI=0
	864
	6 layers: TPMI=0

	865
	2 layers: TPMI=104
	…
	…
	…
	…
	…
	…

	866
	3 layers: TPMI=304
	943
	6 layers: TPMI=79
	943
	6 layers: TPMI=79
	943
	6 layers: TPMI=79

	867-1023
	reserved
	944
	1 layer: TPMI=16
	944
	7 layers: TPMI=0
	944
	7 layers: TPMI=0

	
	
	945
	2 layers: TPMI=104
	…
	…
	…
	…

	
	
	946
	3 layers: TPMI=304
	975
	7 layers: TPMI=31
	975
	7 layers: TPMI=31

	
	
	944-1023
	reserved
	976
	1 layer: TPMI=16
	976
	8 layers: TPMI=0

	
	
	
	
	977
	2 layers: TPMI=104
	…
	…

	
	
	
	
	978
	3 layers: TPMI=304
	991
	8 layers: TPMI=15

	
	
	
	
	979-1023
	reserved
	992
	1 layer: TPMI=16

	
	
	
	
	
	
	993
	2 layers: TPMI=104

	
	
	
	
	
	
	994
	3 layers: TPMI=304

	
	
	
	
	
	
	995-1023
	reserved



===========================End of text proposal to TS 38.212=====================



Agreement
Adopt the following TP to TS 38.212.
· Reason for change:  The current specifications in 38.212 does not include details related to the SRS resource indicated for fullpowerMode2 with 8 antenna ports.
· Summary of change: Addition of a text related to indicated SRS resource for fullpowerMode2 with 8 antenna ports.
· Consequences if not approved: Not support of fullpowerMode2.
	7.3.1.1.2       Format 0_1 
<Unchanged parts omitted>

For the higher layer parameter txConfig=codebook, if ul-FullPowerTransmission is configured to fullpowerMode2, maxRank is configured to be larger than 2, and at least one SRS resource with 4 antenna ports or 8 antenna ports is configured in the SRS resource set indicated by SRS resource set indicator field if present, otherwise in an SRS resource set with usage set to 'codebook', and an SRS resource with 2 antenna ports is indicated via SRI in the same SRS resource set, then Table 7.3.1.1.2-4 is used.

For the higher layer parameter txConfig=codebook, if ul-FullPowerTransmission is configured to fullpowerMode2, maxRank is configured to be larger than 4, and at least one SRS resource with 8 antenna ports is configured in the SRS resource set indicated by SRS resource set indicator field if present, otherwise in an SRS resource set with usage set to 'codebook', and an SRS resource with 4 antenna ports is indicated via SRI in the same SRS resource set, then Table 7.3.1.1.2-2 is used.

<Unchanged parts omitted>






In this contribution, we present our views on remaining issues of SRI/TPMI enhancement for enabling 8 TX UL transmission and proposals for moving forward.
Codebook Design for Coherent 8TX UE
For codebook design for coherent 8TX UE, a proposal discussed but with no achieved conclusion in the last RAN1#114bis meeting is listed below:
	Proposal 2.2: For NG=1, only following precoders are kept in TS 38.211, the remaining shall be removed.
· In Table 6.3.1.5-12 (Rank4, W type B): TPMI = {0-9, 12, 13}
· In Table 6.3.1.5-16 (Rank8, W type B): TPMI = {0,1,3}
· In Table 6.3.1.5-20 (Rank4, W type C): TPMI = {0-7, 10, 11, 14, 15}
· In Table 6.3.1.5-24 (Rank8, W type C): TPMI = {0,1,3}


The redundant precoders for rank 4 and 8 in Table 6.3.1.5 in TS 38.211 should be removed to save memory for both gNB and UE, and it is up to the editor as to how to remove it.
Based on the above analysis, we propose the following:
Proposal 1: Support and agree Proposal 2.2
Proposal 2.2 Agreement: For NG=1, only following precoders are kept in TS 38.211, the remaining shall be removed.
· In Table 6.3.1.5-12 (Rank4, W type B): TPMI = {0-9, 12, 13}
· In Table 6.3.1.5-16 (Rank8, W type B): TPMI = {0,1,3}
· In Table 6.3.1.5-20 (Rank4, W type C): TPMI = {0-7, 10, 11, 14, 15}
· In Table 6.3.1.5-24 (Rank8, W type C): TPMI = {0,1,3}
Codebook Design for Partially/Non-Coherent UE
For codebook design for partially/non-coherent 8TX UE, a proposal discussed but with no achieved conclusion in the last RAN1#114bis meeting is listed below:

	[bookmark: _Hlk147954625]Updated Proposal 3.2a: Adopt the following text proposals to TS 38.211 and TS 38.214.
· Reason for change:  
· The current specifications in TS 38.211 and TS 38.214 do not clearly describe the relationship between the codebook2, codebook3, codebook4 and antenna groups.
· Summary of change: Addition of four columns to the existing Table 6.3.1.5-8
· Consequences if not approved: Unclear association of antenna ports to antenna groups.

-------------------------------------------Unchanged parts are omitted-------------------------------------------
Table 6.3.1.5-8: The port mapping function  for transmission using 8 antenna ports.
	
	Higher-layer parameter CodebookType

	
	codebook1 
	codebook2

	codebook3

	codebook4


	0
	


Antenna Group1
	0
	Antenna Group1
	0
	Antenna Group1
	0
	Antenna Group1
	0

	1
	
	1
	
	1
	
	4
	Antenna Group2
	1

	2
	
	2
	
	4
	Antenna Group2
	1
	Antenna Group3
	2

	3
	
	3
	
	5
	
	5
	Antenna Group4
	3

	4
	
	4
	Antenna Group2
	2
	Antenna Group3
	2
	Antenna Group5
	4

	5
	
	5
	
	3
	
	6
	Antenna Group6
	5

	6
	
	6
	
	6
	Antenna Group4
	3
	Antenna Group7
	6

	7
	
	7
	
	7
	
	7
	Antenna Group8
	7


-------------------------------------------Unchanged parts are omitted-------------------------------------------

Updated Proposal 3.2b:
· Adopt the following text proposal to TS 38.214.
-------------------------------------------Unchanged parts are omitted-------------------------------------------
For codebook based transmission with eight antenna ports, the UE determines its codebook based upon the reception of higher layer parameter[s] CodebookType and ULcodebookFC-N1N2 if CodebookType is configured with Ng=1 in pusch-Config for PUSCH associated with DCI format 0_1 and 0_2, depending on the UE capability. According to the configured CodebookType, requirements for coherent UL MIMO apply within an antenna group 38.101-1.
-------------------------------------------Unchanged parts are omitted-------------------------------------------

· Send an LS to RAN4 that RAN1 assumes that RAN4 will define the relative phase requirements within the port groups for 8TX UEs.



The intention of this antenna group proposal is to reflect RAN 1 agreement on coherent port definition for Ng=2 and Ng=4. However, a clear and explicit definition of antenna group in RAN1 spec is actually not needed since it can be implicitly obtained/indicated by precoding matrix tables (Tables in 6.3.1.5 in TS 38.211) and port mapping function in current codebook design. Furthermore, it is RAN 4’s job to define and capture antenna coherence. 
Based on the above analysis, we propose the following:
Proposal 2: Support and agree Updated Proposal 3.2b
Updated Proposal 3.2b Agreement:
· Adopt the following text proposal to TS 38.214.
-------------------------------------------Unchanged parts are omitted-------------------------------------------
For codebook based transmission with eight antenna ports, the UE determines its codebook based upon the reception of higher layer parameter[s] CodebookType and ULcodebookFC-N1N2 if CodebookType is configured with Ng=1 in pusch-Config for PUSCH associated with DCI format 0_1 and 0_2, depending on the UE capability. According to the configured CodebookType, requirements for coherent UL MIMO apply within an antenna group 38.101-1.
-------------------------------------------Unchanged parts are omitted-------------------------------------------

· Send an LS to RAN4 that RAN1 assumes that RAN4 will define the relative phase requirements within the port groups for 8TX UEs.
Conclusions
In this contribution, we present our views on remaining issues of SRI/TPMI enhancement for enabling 8 TX UL transmission. Based on the discussions in the previous sections we propose the following: 
Proposal 1: Support and agree Proposal 2.2
Proposal 2.2 Agreement: For NG=1, only following precoders are kept in TS 38.211, the remaining shall be removed.
· In Table 6.3.1.5-12 (Rank4, W type B): TPMI = {0-9, 12, 13}
· In Table 6.3.1.5-16 (Rank8, W type B): TPMI = {0,1,3}
· In Table 6.3.1.5-20 (Rank4, W type C): TPMI = {0-7, 10, 11, 14, 15}
In Table 6.3.1.5-24 (Rank8, W type C): TPMI = {0,1,3}

Proposal 2: Support and agree Updated Proposal 3.2b
Updated Proposal 3.2b Agreement:
· Adopt the following text proposal to TS 38.214.
-------------------------------------------Unchanged parts are omitted-------------------------------------------
For codebook based transmission with eight antenna ports, the UE determines its codebook based upon the reception of higher layer parameter[s] CodebookType and ULcodebookFC-N1N2 if CodebookType is configured with Ng=1 in pusch-Config for PUSCH associated with DCI format 0_1 and 0_2, depending on the UE capability. According to the configured CodebookType, requirements for coherent UL MIMO apply within an antenna group 38.101-1.
-------------------------------------------Unchanged parts are omitted-------------------------------------------

· Send an LS to RAN4 that RAN1 assumes that RAN4 will define the relative phase requirements within the port groups for 8TX UEs.
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