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1. Introduction
In RAN#94-e meeting, a new Rel-18 WID on MIMO [1] was agreed. One from the seven objectives is to study 8 TX UL operation. In this contribution, we discuss the remaining issues on 8TX UL transmission. 

2. Codebook design (TPMI tables)
In TS 38.211, for the new TPMI tables for 8 antenna ports for different codebook types, separate tables are introduced for different layers transmissions. For the tables for larger than one layer transmission, ‘with transform precoding disabled’ is added in the title of each table. For the tables for one layer transmission, there is no description related to transform precoding. We understand the intention is to apply the tables for both cases of with DFT precoding and without DFT precoding. However, to make the spec. clear, we suggest adding ‘with transform precoding enabled or with transform precoding disabled’ in the title of those tables for one layer transmission.

Proposal 1
· For TPMI tables for one layer transmission for eight antenna ports in TS 38.211, suggest adding ‘with transform precoding enabled or with transform precoding disabled’ in the title of each table. 
· Adopt following TP for TS 38.211.

	6.3.1.5	Precoding
[…]
Table 6.3.1.5-9: Precoding matrix  for codebook1=ng1n4n1 and single-layer transmission using eight antenna ports with transform precoding enabled or with transform precoding disabled.
[…]
Table 6.3.1.5-17: Precoding matrix  for codebook1=ng1n2n2 and single-layer transmission using eight antenna ports with transform precoding enabled or with transform precoding disabled.
[…]
Table 6.3.1.5-29: Intermediate precoding matrix  for codebook2 and single-layer transmission using eight antenna ports with transform precoding enabled or with transform precoding disabled.
[…]
Table 6.3.1.5-39: Intermediate precoding matrix  for codebook3 and single-layer transmission using eight antenna ports with transform precoding enabled or with transform precoding disabled. 
[…]




3. Full power operation
For full power mode 1, there are still several FFS for further discussion.
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’, following precoders are supported per rank,





For Ng=2 case, an additional precoder of rank 1 has been introduced for full power mode 1. For Ng=4 case, an additional precoder is introduced for rank=1, 2, 3, respectively. For Ng=8 case, an additional precoder is introduced for rank=1, 2, 3, respectively. We think one additional precoder per rank is sufficient so there is no need to introduce more precoders for those ranks. However, for Ng=8, although it has agreed to not introduce additional precoders for rank > 4 due to limited time, it is beneficial to introduce an additional precoder for rank=4. And a simple precoder of   can be adopted. So the TPMI table in TS 38.211 should be updated.
In addition, corresponding DCI indication table of TRI/TPMI for max rank=4 with full power mode 1 should be newly added in TS 38.212.

Proposal 2:
· For an 8TX UE, with Ng=2 or Ng=4, configured for full power transmission with ‘fullpowerMode1’, do not introduce other precoders. 
· For an 8TX UE, with Ng=8, configured for full power transmission with ‘fullpowerMode1’, support to introduce an additional precoder for rank=4. 
· Adopt one precoder of .
· Adopt following TP for Table 6.3.1.5-47 in TS 38.211.
 
	6.3.1.5	Precoding
[…]
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.
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· The DCI indication table of TRI/TPMI for rank=4 with full power mode 1 should be newly added.
· Adopt follow TP for Table 7.3.1.1.2-5M in TS 38.212 (to be further updated in Proposal 3).

	7.3.1.1.2	Format 0_1
[…]
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: 
	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:

	
	
	
	
	165
	4 layers:

	
	
	
	
	166-255
	reserved







For full power mode 1, in current TS 38.211, the additional precoder for each rank is added in the end of corresponding TPMI table, with a dedicated TPMI index. However, in TS 38.212, in the DCI indication tables for TRI/TPMI, the indication of the additional precoder for full power mode 1 does not refer to the dedicated TPMI index, instead, the indication of the additional precoder reuses the TPMI index in legacy tables (as marked in yellow in the table in Proposal 2). In our views, either modification works but they should be aligned. In addition, for the additional precoders for rank=3 and 4, they could not be found in legacy table thus only dedicated TPMI index works. To make the spec. easier to understand, it is preferred to use dedicated TPMI index for additional precoders for full power mode 1. In this case, TS 38.212 should be further updated.

Proposal 3
· The indication of additional precoders for full power mode 1 should be aligned in TS 38.211 and TS 38.212.
· Dedicated TPMI index for full power mode 1 is preferred, thus, adopt following TP with update of 4 tables for TRI/TPMI indications in TS 38.212.

	7.3.1.1.2	Format 0_1
[…]
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=2550 in Table 6.3.1.5-479 of [4, TS 38.211]
	36
	3 layers: TPMI=36
	36
	3 layers: TPMI=36

	37
	2 layers: TPMI=25616 in Table 6.3.1.5-4730 of [4, TS 38.211]
	…
	…
	…
	…

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

	
	
	92
	1 layer: TPMI=2550 in Table 6.3.1.5-479 of [4, TS 38.211]
	92
	4 layers: TPMI=92

	
	
	93
	2 layers: TPMI=25616 in Table 6.3.1.5-4730 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=255 in Table 6.3.1.5-47 of [4, TS 38.211]

	
	
	
	
	163
	2 layers: TPMI=256 in Table 6.3.1.5-47 of [4, TS 38.211]

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

	
	
	
	
	165
	4 layers: TPMI=258 in Table 6.3.1.5-47 of [4, TS 38.211]

	
	
	
	
	166-255
	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=2550 in Table 6.3.1.5-479 of [4, TS 38.211]

	9-15
	reserved






	7.3.1.1.2	Format 0_1
[…]
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 if transform precoder is disabled, CodebookType=Codebook2, and ul-FullPowerTransmission configured to fullpowerMode1
	Bit field mapped to index
	Precoding information and number of layers

	0
	1 layer: TPMI=0

	…
	…

	31
	1 layer: TPMI=31

	32
	1 layer: TPMI=320 in Table 6.3.1.5-299 of [4, TS 38.211]

	33-63
	reserved






	7.3.1.1.2	Format 0_1
[…]
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

	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

	16
	1 layer: TPMI=160 in Table 6.3.1.5-399 of [4, TS 38.211]
	16
	2 layers: TPMI=0
	16
	2 layers: TPMI=0

	17-31
	reserved
	…
	…
	…
	…

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

	
	
	120
	1 layer: TPMI=160 in Table 6.3.1.5-399 of [4, TS 38.211]
	120
	3 layers: TPMI=0

	
	
	121
	2 layers: TPMI=10416 in Table 6.3.1.5-4030 of [4, TS 38.211]
	…
	…

	
	
	122-127
	reserved
	423
	3 layers: TPMI=303

	
	
	
	
	424
	1 layer: TPMI=160 in Table 6.3.1.5-399 of [4, TS 38.211]

	
	
	
	
	425
	2 layers: TPMI=10416 in Table 6.3.1.5-4030 of [4, TS 38.211]

	
	
	
	
	426
	3 layers: TPMI=304 in Table 6.3.1.5-41 of [4, TS 38.211] 

	
	
	
	
	427-511
	reserved






For full power mode 2, it has been agreed not supported for Ng=4 and Ng=8 cases. Full power mode 2 is supported for Ng=2 case only. Thus, fullpowerMode2 could not be configured for following cases marked in yellow and corresponding update is needed. On the other hand, if the conclusion could be reverted in next meeting, and full power mode 2 could be supported for Ng=4 case, as proposed by FL in offline discussion, we’re also supportive and the following TP can be further updated.

Proposal 4: 
· Adopt following TP for full power mode 2 for TS 38.212 (if the conclusion on full power mode 2 is not reverted).

	7.3.1.1.2	Format 0_1
[…]
-	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, 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, 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;
Table 7.3.1.1.2-5G: 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 is not configured or configured to fullpowerMode2 or configured to fullpower

Table 7.3.1.1.2-5H: 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 is not configured or configured to fullpowerMode2 or configured to fullpower

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
[…]
7.3.1.1.3	Format 0_2
[…]
-	Precoding information and number of layers – number of bits determined by the following: 
[…]
-	6 or 7 or 8 bits according to Table 7.3.1.1.2-5G for 8 antenna ports by replacing maxRank with maxRankDCI-0-2, if CodebookType=Codebook4, transform precoder is disabled, maxRankDCI-0-2=2, 3 or 4, ul-FullPowerTransmission is not configured or configured to fullpowerMode2 or configured to fullpower, and according to maxRankDCI-0-2;
-	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.
-	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 maxRankDCI-0-2 =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 maxRankDCI-0-2;
-	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 maxRankDCI-0-2 =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 maxRankDCI-0-2;






4. DCI activation for CG PUSCH
For CG PUSCH, a conclusion has been made that there is no consensus to support CG transmission with dual CW PUSCH by an 8TX UE. However, it is not clear for us if no specification impact is necessary even with the conclusion. For example, for following spec. text in TS 38.213, if DCI format 0_1/0_2 is used for Type 2 CG activation, and two sets of NDI/RV/MCS fields exist in the DCI due to configuration of up to 8-layer, it is better to revise the description of special fields for RV as ‘for the enabled transport block: set to all ‘0’s’, similar as that for DCI format 1_1.
Table 10.2-1: Special fields for single DL SPS or single UL grant Type 2 scheduling activation PDCCH validation when a UE is provided a single SPS PDSCH or UL grant Type 2 configuration in the active DL/UL BWP of the scheduled cell

DCI format 0_0/0_1/0_2 
DCI format 1_0/1_2/4_1
DCI format 1_1/4_2
HARQ process number
(if present)
set to all '0's
set to all '0's
set to all '0's
Redundancy version
(if present)
set to all '0's
set to all '0's
For the enabled transport block: set to all '0's

Table 10.2-3: Special fields for a single DL SPS or single UL grant Type 2 scheduling activation PDCCH validation when a UE is provided multiple DL SPS or UL grant Type 2 configurations in the active DL/UL BWP of the scheduled cell

DCI format 0_0/0_1/0_2 
DCI format 1_0/1_2/4_1
DCI format 1_1/4_2
Redundancy version
(if present)
set to all '0's
set to all '0's
For the enabled transport block: set to all '0's



Thus, following TP is proposed.

Proposal 5
· For CG PUSCH, support following TP for TS 38.213.
Table 10.2-1: Special fields for single DL SPS or single UL grant Type 2 scheduling activation PDCCH validation when a UE is provided a single SPS PDSCH or UL grant Type 2 configuration in the active DL/UL BWP of the scheduled cell

DCI format 0_0/0_1/0_2 
DCI format 0_1/0_2 
DCI format 1_0/1_2/4_1
DCI format 1_1/4_2
HARQ process number
(if present)
set to all '0's
set to all '0's
set to all '0's
set to all '0's
Redundancy version
(if present)
set to all '0's
For the enabled transport block: set to all '0's
set to all '0's
For the enabled transport block: set to all '0's

Table 10.2-3: Special fields for a single DL SPS or single UL grant Type 2 scheduling activation PDCCH validation when a UE is provided multiple DL SPS or UL grant Type 2 configurations in the active DL/UL BWP of the scheduled cell

DCI format 0_0/0_1/0_2 
DCI format 0_1/0_2 
DCI format 1_0/1_2/4_1
DCI format 1_1/4_2
Redundancy version
(if present)
set to all '0's
For the enabled transport block: set to all '0's
set to all '0's
For the enabled transport block: set to all '0's




5. DCI fields for transport block 2
In current TS 38.212, the presence of DCI fields for transport block 2 is described as ‘only present if maxRank > 4 or maxMIMO-Layers > 4’, where maxRank is per BWP and applicable to CB-based PUSCH transmission, and maxMIMO-Layers is per cell and applicable to NCB-based PUSCH transmission.

	7.3.1.1.2	Format 0_1
[…]
[bookmark: _Hlk146554617]For transport block 2 (only present if maxRank > 4 or maxMIMO-Layers > 4):
-	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




However, for NCB-based PUSCH transmission, whether transport block 2 is present or not is also related to the configuration of (the number of configured SRS resources in the SRS resource set for NCB-based PUSCH) in addition to maxMIMO-Layers. In current spec., there is no configuration restriction between maxMIMO-Layers and . Thus, it is possible that gNB configures maxMIMO-Layers > 4 with   <= 4 or gNB configures maxMIMO-Layers <= 4 with  > 4. Thus, for this issue, there are two possible solutions.
· Option 1: Add configuration restriction between maxMIMO-Layers and , e.g., UE does not expect the configured  to be no larger than maxMIMO-Layers.
· Option 2: Revise the condition for presence of transport block 2 as ‘only present if maxRank > 4 or maxMIMO-Layers > 4 with  > 4’ without introducing configuration restriction between maxMIMO-Layers and .
Either Option can work in our views. Option 2 is slightly preferred as no configuration restriction is needed.

Proposal 6
· Correct the condition for presence of transport block 2.
· Adopt following TP for TS 38.212.

	7.3.1.1.2	Format 0_1
[…]
For transport block 2 (only present if maxRank > 4 or maxMIMO-Layers > 4 with  > 4):
-	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




6. DCI fields handling in case of BWP switching
In legacy spec., DCI size alignment during BWP switching is specified as bit width of some DCI fields are dependent on BWP-specific configuration. More specifically, for BWP switching between a DL BWP with 2 CWs and the other DL BWP with 1 CW, detailed DCI fields handling has been specified, as shown below.

	7.3.1.2.2	Format 1_1
[…]
For transport block 2 (only present if maxNrofCodeWordsScheduledByDCI equals 2): 
-	Modulation and coding scheme – 5 bits as defined in Clause 5.1.3.1 of [6, TS 38.214]
-	New data indicator – 1 bit if the number of scheduled PDSCH 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 PDSCH among all entries in the higher layer parameter pdsch-TimeDomainResourceAllocationListForMultiPDSCH, where each bit corresponds to one scheduled PDSCH as defined in clause 5.1.3 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 PDSCH 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 PDSCHs among all entries in the higher layer parameter pdsch-TimeDomainResourceAllocationListForMultiPDSCH, where each bit corresponds to one scheduled PDSCH as defined in clause 5.1.3 in [6, TS 38.214] and redundancy version is determined according to Table 7.3.1.1.2-34. 
If "Bandwidth part indicator" field indicates a bandwidth part other than the active bandwidth part and the value of maxNrofCodeWordsScheduledByDCI for the indicated bandwidth part equals 2 and the value of maxNrofCodeWordsScheduledByDCI for the active bandwidth part equals 1, 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.



Similar issue exists for UL BWP switching and thus similar UE behaviour should be clarified for DCI fields handling in case of UL BWP switching. Thus, following proposal and TP is proposed.

Proposal 7
· Support to clarify detailed DCI fields handling in case of UL BWP switching.
· Adopt following TP for TS 38.212.

	7.3.1.1.2	Format 0_1
[…]
For transport block 2 (only present if maxRank > 4 or maxMIMO-Layers > 4 with  > 4):
-	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.





7.  Conclusion
In this contribution, we discussed the remaining issues on 8TX UL transmission. We have following proposals and TPs.
Proposal 1
· For TPMI tables for one layer transmission for eight antenna ports in TS 38.211, suggest adding ‘with transform precoding enabled or with transform precoding disabled’ in the title of each table. 
· Adopt following TP for TS 38.211.
	6.3.1.5	Precoding
[…]
Table 6.3.1.5-9: Precoding matrix  for codebook1=ng1n4n1 and single-layer transmission using eight antenna ports with transform precoding enabled or with transform precoding disabled.
[…]
Table 6.3.1.5-17: Precoding matrix  for codebook1=ng1n2n2 and single-layer transmission using eight antenna ports with transform precoding enabled or with transform precoding disabled.
[…]
Table 6.3.1.5-29: Intermediate precoding matrix  for codebook2 and single-layer transmission using eight antenna ports with transform precoding enabled or with transform precoding disabled.
[…]
Table 6.3.1.5-39: Intermediate precoding matrix  for codebook3 and single-layer transmission using eight antenna ports with transform precoding enabled or with transform precoding disabled. 
[…]




Proposal 2:
· For an 8TX UE, with Ng=2 or Ng=4, configured for full power transmission with ‘fullpowerMode1’, do not introduce other precoders. 
· For an 8TX UE, with Ng=8, configured for full power transmission with ‘fullpowerMode1’, support to introduce an additional precoder for rank=4. 
· Adopt one precoder of .
· Adopt following TP for Table 6.3.1.5-47 in TS 38.211.
 
	6.3.1.5	Precoding
[…]
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.
	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, ,
, 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
	

	257
	

	258
	 







· The DCI indication table of TRI/TPMI for rank=4 with full power mode 1 should be newly added.
· Adopt follow TP for Table 7.3.1.1.2-5M in TS 38.212 (to be further updated in Proposal 3).
	7.3.1.1.2	Format 0_1
[…]
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: 
	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:

	
	
	
	
	165
	4 layers:

	
	
	
	
	166-255
	reserved







Proposal 3
· The indication of additional precoders for full power mode 1 should be aligned in TS 38.211 and TS 38.212.
· Dedicated TPMI index for full power mode 1 is preferred, thus, adopt following TP with update of 4 tables for TRI/TPMI indications for TS 38.212.
	7.3.1.1.2	Format 0_1
[…]
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=2550 in Table 6.3.1.5-479 of [4, TS 38.211]
	36
	3 layers: TPMI=36
	36
	3 layers: TPMI=36

	37
	2 layers: TPMI=25616 in Table 6.3.1.5-4730 of [4, TS 38.211]
	…
	…
	…
	…

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

	
	
	92
	1 layer: TPMI=2550 in Table 6.3.1.5-479 of [4, TS 38.211]
	92
	4 layers: TPMI=92

	
	
	93
	2 layers: TPMI=25616 in Table 6.3.1.5-4730 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=255 in Table 6.3.1.5-47 of [4, TS 38.211]

	
	
	
	
	163
	2 layers: TPMI=256 in Table 6.3.1.5-47 of [4, TS 38.211]

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

	
	
	
	
	165
	4 layers: TPMI=258 in Table 6.3.1.5-47 of [4, TS 38.211]

	
	
	
	
	166-255
	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=2550 in Table 6.3.1.5-479 of [4, TS 38.211]

	9-15
	reserved







	7.3.1.1.2	Format 0_1
[…]
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 if transform precoder is disabled, CodebookType=Codebook2, and ul-FullPowerTransmission configured to fullpowerMode1
	Bit field mapped to index
	Precoding information and number of layers

	0
	1 layer: TPMI=0

	…
	…

	31
	1 layer: TPMI=31

	32
	1 layer: TPMI=320 in Table 6.3.1.5-299 of [4, TS 38.211]

	33-63
	reserved






	7.3.1.1.2	Format 0_1
[…]
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

	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

	16
	1 layer: TPMI=160 in Table 6.3.1.5-399 of [4, TS 38.211]
	16
	2 layers: TPMI=0
	16
	2 layers: TPMI=0

	17-31
	reserved
	…
	…
	…
	…

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

	
	
	120
	1 layer: TPMI=160 in Table 6.3.1.5-399 of [4, TS 38.211]
	120
	3 layers: TPMI=0

	
	
	121
	2 layers: TPMI=10416  in Table 6.3.1.5-4030 of [4, TS 38.211]
	…
	…

	
	
	122-127
	reserved
	423
	3 layers: TPMI=303

	
	
	
	
	424
	1 layer: TPMI=160 in Table 6.3.1.5-399 of [4, TS 38.211]

	
	
	
	
	425
	2 layers: TPMI=10416 in Table 6.3.1.5-4030 of [4, TS 38.211]

	
	
	
	
	426
	3 layers: 
TPMI=304 in Table 6.3.1.5-41 of [4, TS 38.211]

	
	
	
	
	427-511
	reserved






Proposal 4: 
· Adopt following TP for full power mode 2 for TS 38.212 (if the conclusion on full power mode 2 is not reverted).
	7.3.1.1.2	Format 0_1
[…]
-	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, 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, 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;
Table 7.3.1.1.2-5G: 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 is not configured or configured to fullpowerMode2 or configured to fullpower

Table 7.3.1.1.2-5H: 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 is not configured or configured to fullpowerMode2 or configured to fullpower

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
[…]
7.3.1.1.3	Format 0_2
[…]
-	Precoding information and number of layers – number of bits determined by the following: 
[…]
-	6 or 7 or 8 bits according to Table 7.3.1.1.2-5G for 8 antenna ports by replacing maxRank with maxRankDCI-0-2, if CodebookType=Codebook4, transform precoder is disabled, maxRankDCI-0-2=2, 3 or 4, ul-FullPowerTransmission is not configured or configured to fullpowerMode2 or configured to fullpower, and according to maxRankDCI-0-2;
-	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.
-	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 maxRankDCI-0-2 =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 maxRankDCI-0-2;
-	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 maxRankDCI-0-2 =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 maxRankDCI-0-2;





Proposal 5
· For CG PUSCH, support following TP for TS 38.213.Table 10.2-1: Special fields for single DL SPS or single UL grant Type 2 scheduling activation PDCCH validation when a UE is provided a single SPS PDSCH or UL grant Type 2 configuration in the active DL/UL BWP of the scheduled cell

DCI format 0_0/0_1/0_2 
DCI format 0_1/0_2 
DCI format 1_0/1_2/4_1
DCI format 1_1/4_2
HARQ process number
(if present)
set to all '0's
set to all '0's
set to all '0's
set to all '0's
Redundancy version
(if present)
set to all '0's
For the enabled transport block: set to all '0's
set to all '0's
For the enabled transport block: set to all '0's

Table 10.2-3: Special fields for a single DL SPS or single UL grant Type 2 scheduling activation PDCCH validation when a UE is provided multiple DL SPS or UL grant Type 2 configurations in the active DL/UL BWP of the scheduled cell

DCI format 0_0/0_1/0_2 
DCI format 0_1/0_2 
DCI format 1_0/1_2/4_1
DCI format 1_1/4_2
Redundancy version
(if present)
set to all '0's
For the enabled transport block: set to all '0's
set to all '0's
For the enabled transport block: set to all '0's



Proposal 6
· Correct the condition for presence of transport block 2.
· Adopt following TP for TS 38.212.
	7.3.1.1.2	Format 0_1
[…]
For transport block 2 (only present if maxRank > 4 or maxMIMO-Layers > 4 with  > 4):
-	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




Proposal 7
· Support to clarify detailed DCI fields handling in case of UL BWP switching.
· Adopt following TP for TS 38.212.
	7.3.1.1.2	Format 0_1
[…]
For transport block 2 (only present if maxRank > 4 or maxMIMO-Layers > 4 with  > 4):
-	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.




References
[1] 3GPP RP-213598, “New WID: MIMO Evolution for Downlink and Uplink”, RAN#94-e, Dec. 2021.


- 2/9 -
