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1	Introduction
This contribution discusses some items missing in the specifications with regard to SUL, and some aspects of the RAN1#91 agreements that appear to be incompletely captured in the TS38.212.
2	SUL-bit on DCI formats and related behaviour
There may be some ambiguity related to what the RAN1 #91 SUL and DCI agreements imply in the DCI format design.
Table 1 captures the relevant RAN1 #91 agreements related to the SUL-bit on DCI
Table 1: RAN1#91 agreements on SUL-bit on DCI
	
	RAN1#91 Agreement
	Implication

	1
	If only the PUCCH carrier in a cell with SUL is configured for potential PUSCH transmission, the bit field for non-SUL/SUL indication is not present in the non-fallback DCI.
	DCI format 0_1 does NOT include the SUL bit if SUL is configured and the PUSCH is configured for potential transmission on PUCCH carrier only  

	2
	If both ULs in a cell are configured for potential PUSCH transmission to a UE, for a given search space, the UE monitors for non-fallback DCI scheduling PUSCH on UL and SUL.
	DCI format 0_1 includes the SUL bit if SUL is configured and the PUSCH is configured for potential transmission on both PUCCH carrier and non-PUCCH carrier  

	3
	DCI field for non-SUL/SUL indication is not present in the fallback DCI and the fallback DCI always schedules PUSCH on the non-SUL
	DCI format 0_0 does NOT include the SUL bit

	4
	1-bit non-SUL/SUL indication is included in the non-fallback DCI(s) that can trigger A-SRS and SP-SRS activation/deactivation.
	DCI formats 0_1, 1_1 and 2_3 may include the SUL bit

	5
	1-bit non-SUL/SUL indication is included in the DCI(s) that can trigger PDCCH-ordered PRACH transmission.
	Which DCI format carries the PDCCH order triggering PRACH?



38.212 currently captures SUL-bit for DCI-formats 0_0 and 0_1
DCI format 0_0 [38.212]:
-	UL/SUL indicator –0 bit for UEs not configured with SUL in the cell; 1 bit for UEs configured with SUL in the cell as defined in Table 7.3.1.1.1-1.
Table 7.3.1.1.1-1: UL/SUL indicator
	Value of UL/SUL indicator
	Uplink

	0
	The non-supplementary uplink 

	1
	The supplementary uplink	



DCI format 0_1 [38.212]:
-	UL/SUL indicator – 0 bit for UEs not configured with SUL in the cell; 1 bit for UEs configured with SUL in the cell as defined in Table 7.3.1.1.1-1..
For a UE configured with SUL in a cell, if PUSCH is configured to be transmitted on both the SUL and the non-SUL of the cell and if the number of information bits in format 0_1 for the SUL is not equal to the number of information bits in format 0_1 for the non-SUL, zeros shall be appended to smaller format 0_1 until the payload size equals that of the larger format 0_1.

The current TS38.212 defines the SUL-bit to be always present on both format 0_0 and 0_1 when SUL is configured, but no behaviour related to the SUL bit is defined in the RAN1 specifications. This is not consistent with the agreements 1 and 3 listed in table 1.
RACH procedure [38.213]:
If a UE is configured with two UL carriers for a serving cell and the UE detects a "PDCCH order", the UE uses the UL/SUL indicator field value from the detected "PDCCH order" to determine the UL carrier for the corresponding random access preamble transmission and the random access preamble transmission is with the subcarrier spacing the UE is configured for the corresponding UL carrier.

Proposals:
1. Remove the SUL bit from DCI-format 0_0
2. Condition the A-SRS and SP-SRS activation/deactivation with SUL-bit with the presence of the SUL-bit on DCI-format 0_1 if the UE is configured to potentially transmit the PUSCH on a different carrier than the PUCCH.
3. Add the SUL bit presence condition on the RRC-configured potential PUSCH transmission on the other carrier than PUCCH to DCI-format 0_1 
4. Extend the 38.212 to cover the action on SUL or introduce a specific sub-clause to 38.213; Reception of a DCI with a SUL bit defines that all uplink related actions on that DCI apply to the carrier indicated by the SUL-bit.
5. Introduce the PDCCH order used to trigger PRACH
Annex – DCI formats for PUSCH [TS38.212 V15.0.0]
[bookmark: _Toc500953344]7.3.1.1	DCI formats for scheduling of PUSCH 
[bookmark: _Toc500953345]7.3.1.1.1	Format 0_0
DCI format 0_0 is used for the scheduling of PUSCH in one cell. 
The following information is transmitted by means of the DCI format 0_0:
-	Identifier for DCI formats – [1] bit

-	Frequency domain resource assignment –[] bits
-	Time domain resource assignment – X bits
-	Frequency hopping flag – 1 bit.
-	Modulation and coding scheme – [5] bits as defined in Subclause x.x of [6, TS38.214]
-	New data indicator – 1 bit
-	Redundancy version – [2] bits as defined in Subclause x.x of [6, TS38.214]
-	HARQ process number – [4] bits
-	TPC command for scheduled PUSCH – [2] bits as defined in Subclause x.x of [5, TS38.213]
-	UL/SUL indicator –0 bit for UEs not configured with SUL in the cell; 1 bit for UEs configured with SUL in the cell as defined in Table 7.3.1.1.1-1.
If the number of information bits in format 0_0 is less than the payload size of format 1_0 for scheduling the same serving cell, zeros shall be appended to format 0_0 until the payload size equals that of format 1_0.
Table 7.3.1.1.1-1: UL/SUL indicator
	Value of UL/SUL indicator
	Uplink

	0
	The non-supplementary uplink 

	1
	The supplementary uplink	



[bookmark: _Toc500953346]7.3.1.1.2	Format 0_1
DCI format 0_1 is used for the scheduling of PUSCH in one cell. 
The following information is transmitted by means of the DCI format 0_1:
-	Carrier indicator – 0 or 3 bits, as defined in Subclause x.x of [5, TS38.213].
-	Identifier for DCI formats – [1] bit
-	Bandwidth part indicator – 0, 1 or 2 bits as defined in Table 7.3.1.1.2-1. The bitwidth for this field is determined according to the higher layer parameter BandwidthPart-Config for the PUSCH.



-	Frequency domain resource assignment –bits if only resource allocation type 0 is configured, bits if only resource allocation type 1 is configured, or  bits if both resource allocation type 0 and 1 are configured.
-	If both resource allocation type 0 and 1 are configured, the MSB bit is used to indicate resource allocation type 0 or resource allocation type 1, where the bit value of 0 indicates resource allocation type 0 and the bit value of 1 indicates resource allocation type 1. 

-	For resource allocation type 0, the LSBs provide the resource allocation as defined in Subclause 6.1.2.2.1 of [6, TS38.214].

[bookmark: _Hlk503476744]-	For resource allocation type 1, the  LSBs provide the resource allocation as defined in Subclause 6.1.2.2.2 of [6, TS38.214]-	Time domain resource assignment – 1, 2, 3, or 4 bits as defined in Subclause X.X of [6, TS38.214]. The bitwidth for this field is determined according to the higher layer parameter XXX.
-	VRB-to-PRB mapping – 0 or 1 bit, only applicable to resource allocation type 1, as defined in Subclause xxx of [4, TS38.211].
	-	0 bit if only resource allocation type 0 is configured;
	-	1 bit otherwise.
-	Frequency hopping flag – 0 or 1 bit, only applicable to resource allocation type 1, as defined in Subclause xxx of [6, TS38.214].
	-	0 bit if only resource allocation type 0 is configured;
	-	1 bit otherwise.
-	Modulation and coding scheme – 5 bits as defined in Subclause x.x of [6, TS38.214]
-	New data indicator – 1 bit
-	Redundancy version – 2 bits as defined in Subclause x.x of [6, TS38.214]
-	HARQ process number – 4 bits
-	1st downlink assignment index – 1 or 2 bits
-	1 bit for semi-static HARQ-ACK codebook;
-	2 bits for dynamic HARQ-ACK codebook with single HARQ-ACK codebook.
-	2nd downlink assignment index – 0 or 2 bits
-	2 bits for dynamic HARQ-ACK codebook with two HARQ-ACK sub-codebooks;
-	0 bit otherwise. 
-	TPC command for scheduled PUSCH – 2 bits as defined in Subclause x.x of [5, TS38.213]




-	SRS resource indicator – or  bits, where  is the number of configured SRS resources in the SRS resource set associated with the higher layer parameter SRS-SetUse of value 'CodeBook' or 'NonCodeBook', and  is the maximum number of supported layers for the PUSCH.


-	 bits for non-codebook based PUSCH transmission, where  is the number of configured SRS resources in the SRS resource set associated with the higher layer parameter SRS-SetUse of value 'NonCodeBook';


-	 bits for codebook based PUSCH transmission, where  is the number of configured SRS resources in the SRS resource set associated with the higher layer parameter SRS-SetUse of value 'CodeBook'.
-	Precoding information and number of layers – number of bits determined by the following:
	-	0 bits if the higher layer parameter ulTxConfig = NonCodeBook;
	-	4, 5, or 6 bits according to Table 7.3.1.1.2-2 for 4 antenna ports, if ulTxConfig = Codebook, and according to the values of higher layer parameters PUSCH-tp, ULmaxRank, and ULCodebookSubset;
-	2, 4, or 5 bits according to Table 7.3.1.1.2-3 for 4 antenna ports, if ulTxConfig = Codebook, and according to the values of higher layer parameters PUSCH-tp, ULmaxRank, and ULCodebookSubset;
-	3 or 4 bits according to Table7.3.1.1.2-4 for 2 antenna ports, if ulTxConfig = Codebook, and according to the values of higher layer parameters ULmaxRank and ULCodebookSubset;
-	2 or 3 bits according to Table7.3.1.1.2-5 for 2 antenna ports, if ulTxConfig = Codebook, and according to the values of higher layer parameters ULmaxRank and ULCodebookSubset .
-	Antenna ports – number of bits determined by the following
-	2 or 4 bits as defined by Tables 7.3.1.1.2-6/7, if PUSCH-tp=Enabled;
-	3 bits as defined by Tables 7.3.1.1.2-8/9/10/11, if PUSCH-tp=Disabled, DL-DMRS-config-type=1, and DL-DMRS-max-len=1, where the value of SRS resource indicator field indicates the corresponding table to use;
-	4 bits as defined by Tables 7.3.1.1.2-12/13/14/15, if PUSCH-tp=Disabled, DL-DMRS-config-type=1, and DL-DMRS-max-len=2, where the value of SRS resource indicator field indicates the corresponding table to use;
-	4 bits as defined by Tables 7.3.1.1.2-16/17/18/19, if PUSCH-tp=Disabled, DL-DMRS-config-type=2, and DL-DMRS-max-len=1, where the value of SRS resource indicator field indicates the corresponding table to use;
-	5 bits as defined by Tables 7.3.1.1.2-20/21/22/23, if PUSCH-tp=Disabled, DL-DMRS-config-type=2, and DL-DMRS-max-len=2, where the value of SRS resource indicator field indicates the corresponding table to use.
where the number of CDM groups without data of values 1, 2, and 3 in Tables 7.3.1.1.2-6 to 7.3.1.1.2-23 refers to CDM groups {0}, {0,1}, and {0, 1,2} respectively.
-	SRS request – 2 bits as defined by Table 7.3.1.1.2-24.
-	CSI request – 0, 1, 2, 3, 4, 5, or 6 bits determined by higher layer parameter ReportTriggerSize.
-	CBG transmission information – 0, 2, 4, 6, or 8 bits determined by higher layer parameter maxCodeBlockGroupsPerTransportBlock for PUSCH.
-	PTRS-DMRS association – number of bits determined as follows
-	0 bit if UL-PTRS-present=OFF and PUSCH-tp=Disabled, or if PUSCH-tp=Enabled;
-	2 bits otherwise, where Table 7.3.1.1.2-25 and 7.3.1.1.2-26 are used to indicate the association between PTRS port(s) and DMRS port(s) for UL-PTRS-ports = 1 and UL-PTRS-ports = 2 respectively, and the DMRS ports are indicated by the Antenna ports field.
-	beta_offset indicator – 0 if the higher layer parameter dynamic in uci-on-PUSCH is not configured; otherwise 2 bits as defined by Table 7.3.1.1.2-27.
-	DMRS sequence initialization – 0 if the higher layer parameter PUSCH-tp=Disabled or 1 bit if the higher layer parameter PUSCH-tp=Enabled.
-	UL/SUL indicator – 0 bit for UEs not configured with SUL in the cell; 1 bit for UEs configured with SUL in the cell as defined in Table 7.3.1.1.1-1..
For a UE configured with SUL in a cell, if PUSCH is configured to be transmitted on both the SUL and the non-SUL of the cell and if the number of information bits in format 0_1 for the SUL is not equal to the number of information bits in format 0_1 for the non-SUL, zeros shall be appended to smaller format 0_1 until the payload size equals that of the larger format 0_1.
Table 7.3.1.1.2-1: Bandwidth part indicator 
	Value of BWP indicator field
	Bandwidth part

	1 bit
	2 bits
	

	0 
	00
	First bandwidth part configured by higher layers

	1
	01
	Second bandwidth part configured by higher layers

	
	10
	Third bandwidth part configured by higher layers

	
	11
	Fourth bandwidth part configured by higher layers



Table 7.3.1.1.2-2: Precoding information and number of layers, for 4 antenna ports, if PUSCH-tp=Disabled and ULmaxRank = 2 or 3 or 4
	Bit field mapped to index
	Fully coherent
	Bit field mapped to index
	Partial coherent
	Bit field mapped to index
	Non-coherent

	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

	…
	…
	…
	…
	…
	…

	3
	1 layer: TPMI=3
	3
	1 layer: TPMI=3
	3
	1 layer: TPMI=3

	4
	2 layers: TPMI=0
	4
	2 layers: TPMI=0
	4
	2 layers: TPMI=0

	…
	…
	…
	…
	…
	…

	9
	2 layers: TPMI=5
	9
	2 layers: TPMI=5
	9
	2 layers: TPMI=5

	10
	3 layers: TPMI=0
	10
	3 layers: TPMI=0
	10
	3 layers: TPMI=0

	11
	4 layers: TPMI=0
	11
	4 layers: TPMI=0
	11
	4 layers: TPMI=0

	12
	1 layer: TPMI=4
	12
	1 layer: TPMI=4
	12-15
	reserved

	…
	…
	…
	…
	
	

	19
	1 layer: TPMI=11
	19
	1 layer: TPMI=11
	
	

	20
	2 layers: TPMI=6
	20
	2 layers: TPMI=6
	
	

	…
	…
	…
	…
	
	

	27
	2 layers: TPMI=13
	27
	2 layers: TPMI=13
	
	

	28
	3 layers: TPMI=1
	28
	3 layers: TPMI=1
	
	

	29
	3 layers: TPMI=2
	29
	3 layers: TPMI=2
	
	

	30
	4 layers: TPMI=1
	30
	4 layers: TPMI=1
	
	

	31
	4 layers: TPMI=2
	31
	4 layers: TPMI=2
	
	

	32
	1 layers: TPMI=12
	
	
	
	

	…
	…
	
	
	
	

	47
	1 layers: TPMI=27
	
	
	
	

	48
	2 layers: TPMI=14
	
	
	
	

	…
	…
	
	
	
	

	55
	2 layers: TPMI=21
	
	
	
	

	56
	3 layers: TPMI=3
	
	
	
	

	…
	…
	
	
	
	

	59
	3 layers: TPMI=6
	
	
	
	

	60
	4 layers: TPMI=3
	
	
	
	

	61
	4 layers: TPMI=4
	
	
	
	

	62-64
	reserved
	
	
	
	



Table 7.3.1.1.2-3: Precoding information and number of layers for 4 antenna ports, if PUSCH-tp=Disabled, or if PUSCH-tp=Enabled and ULmaxRank = 1
	Bit field mapped to index
	Fully coherent
	Bit field mapped to index
	Partial coherent
	Bit field mapped to index
	Non-coherent

	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

	…
	…
	…
	…
	…
	…

	3
	1 layer: TPMI=3
	3
	1 layer: TPMI=3
	3
	1 layer: TPMI=3

	4
	1 layer: TPMI=4
	4
	1 layer: TPMI=4
	
	

	…
	…
	…
	…
	
	

	11
	1 layer: TPMI=11
	11
	1 layer: TPMI=11
	
	

	12
	1 layers: TPMI=12
	12-15
	reserved
	
	

	…
	…
	
	
	
	

	27
	1 layers: TPMI=27
	
	
	
	

	28-31
	reserved
	
	
	
	



Table 7.3.1.1.2-4: Precoding information and number of layers, for 2 antenna ports, ULmaxRank = 2
	Bit field mapped to index
	Fully coherent
	Bit field mapped to index
	Non-coherent

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

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

	2
	1 layer: TPMI=2
	2
	1 layer: TPMI=2

	3
	1 layer: TPMI=3
	3
	1 layer: TPMI=3

	4
	2 layers: TPMI=0
	4
	2 layers: TPMI=0

	5
	2 layers: TPMI=1
	5
	2 layers: TPMI=1

	6
	1 layer: TPMI=4
	6-7
	reserved

	7
	1 layer: TPMI=5
	
	

	8
	2 layers: TPMI=2
	
	

	9-15
	reserved
	
	



Table 7.3.1.1.2-5: Precoding information and number of layers, for 2 antenna ports, ULmaxRank = 1
	Bit field mapped to index
	Fully coherent
	Bit field mapped to index
	Non-coherent

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

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

	2
	1 layer: TPMI=2
	2
	1 layer: TPMI=2

	3
	1 layer: TPMI=3
	3
	1 layer: TPMI=3

	4
	1 layer: TPMI=4
	
	

	5
	1 layer: TPMI=5
	
	

	6-7
	reserved
	
	



Table 7.3.1.1.2-6: Antenna port(s) (1000 + DMRS port), PUSCH-tp=Enabled, UL-DMRS-config-type=1, UL-DMRS-max-len=1
	Value
	Number of DMRS CDM group(s) without data
	DMRS port(s)

	0
	2
	0

	1
	2
	1

	2
	2
	2

	3
	2
	3



Table 7.3.1.1.2-7: Antenna port(s) (1000 + DMRS port), PUSCH-tp=Enabled, UL-DMRS-config-type=1, UL-DMRS-max-len=2
	Value
	Number of DMRS CDM group(s) without data 
	DMRS port(s)
	Number of front-load symbols

	0
	2
	0
	1

	1
	2
	1
	1

	2
	2
	2
	1

	3
	2
	3
	1

	4
	2
	0
	2

	5
	2
	1
	2

	6
	2
	2
	2

	7
	2
	3
	2

	8
	2
	4
	2

	9
	2
	5
	2

	10
	2
	6
	2

	11
	2
	7
	2

	12-15
	Reserved
	Reserved
	Reserved



Table 7.3.1.1.2-8: Antenna port(s) (1000 + DMRS port), PUSCH-tp=Disabled, DL-DMRS-config-type=1, DL-DMRS-max-len=1, rank = 1
	Value
	Number of DMRS CDM group(s) without data
	DMRS port(s)

	0
	1
	0

	1
	1
	1

	2
	2
	0

	3
	2
	1

	4
	2
	2

	5
	2
	3

	6-7
	Reserved
	Reserved



Table 7.3.1.1.2-9: Antenna port(s) (1000 + DMRS port), PUSCH-tp=Disabled, DL-DMRS-config-type=1, DL-DMRS-max-len=1, rank = 2
	Value
	Number of DMRS CDM group(s) without data
	DMRS port(s)

	0
	1
	0,1

	1
	2
	0,1

	2
	2
	2,3

	3
	2
	0,2

	4-7
	Reserved
	Reserved



Table 7.3.1.1.2-10: Antenna port(s) (1000 + DMRS port), PUSCH-tp=Disabled, DL-DMRS-config-type=1, DL-DMRS-max-len=1, rank = 3
	Value
	Number of DMRS CDM group(s) without data
	DMRS port(s)

	0
	2
	0-2

	2-7
	Reserved
	Reserved



Table 7.3.1.1.2-11: Antenna port(s) (1000 + DMRS port), PUSCH-tp=Disabled, DL-DMRS-config-type=1, DL-DMRS-max-len=1, rank = 4
	Value
	Number of DMRS CDM group(s) without data
	DMRS port(s)

	0
	2
	0-3

	2-7
	Reserved
	Reserved



Table 7.3.1.1.2-12: Antenna port(s) (1000 + DMRS port), PUSCH-tp=Disabled, DL-DMRS-config-type=1, DL-DMRS-max-len=2, rank = 1
	Value
	Number of DMRS CDM group(s) without data
	DMRS port(s)
	Number of front-load symbols

	0
	1
	0
	1

	1
	1
	1
	1

	2
	2
	0
	1

	3
	2
	1
	1

	4
	2
	2
	1

	5
	2
	3
	1

	6
	2
	0
	2

	7
	2
	1
	2

	8
	2
	2
	2

	9
	2
	3
	2

	10
	2
	4
	2

	11
	2
	5
	2

	12
	2
	6
	2

	13
	2
	7
	2

	14-15
	Reserved
	Reserved
	Reserved



Table 7.3.1.1.2-13: Antenna port(s) (1000 + DMRS port), PUSCH-tp=Disabled, DL-DMRS-config-type=1, DL-DMRS-max-len=2, rank = 2
	Value
	Number of DMRS CDM group(s) without data
	DMRS port(s)
	Number of front-load symbols

	0
	1
	0,1
	1

	1
	2
	0,1
	1

	2
	2
	2,3
	1

	3
	2
	0,2
	1

	4
	2
	0,1
	2

	5
	2
	2,3
	2

	6
	2
	4,5
	2

	7
	2
	6,7
	2

	8
	2
	0,4
	2

	9
	2
	2,6
	2

	10-15
	Reserved
	Reserved
	Reserved



Table 7.3.1.1.2-14: Antenna port(s) (1000 + DMRS port), PUSCH-tp=Disabled, DL-DMRS-config-type=1, DL-DMRS-max-len=2, rank = 3
	Value
	Number of DMRS CDM group(s) without data
	DMRS port(s)
	Number of front-load symbols

	0
	2
	0-2
	1

	1
	2
	0,1,4
	2

	2
	2
	2,3,6
	2

	3-15
	Reserved
	Reserved
	Reserved



Table 7.3.1.1.2-15: Antenna port(s) (1000 + DMRS port), PUSCH-tp=Disabled, DL-DMRS-config-type=1, DL-DMRS-max-len=2, rank = 4
	Value
	Number of DMRS CDM group(s) without data
	DMRS port(s)
	Number of front-load symbols

	0
	2
	0-3
	1

	1
	2
	0,1,4,5
	2

	2
	2
	2,3,6,7
	2

	3
	2
	0,2,4,6
	2

	4-15
	Reserved
	Reserved
	Reserved



Table 7.3.1.1.2-16: Antenna port(s) (1000 + DMRS port), PUSCH-tp=Disabled, DL-DMRS-config-type=2, DL-DMRS-max-len=1, rank=1
	Value
	Number of DMRS CDM group(s) without data
	DMRS port(s)

	0
	1
	0

	1
	1
	1

	2
	2
	0

	3
	2
	1

	4
	2
	2

	5
	2
	3

	6
	3
	0

	7
	3
	1

	8
	3
	2

	9
	3
	3

	10
	3
	4

	11
	3
	5

	12-15
	Reserved
	Reserved



Table 7.3.1.1.2-17: Antenna port(s) (1000 + DMRS port), PUSCH-tp=Disabled, DL-DMRS-config-type=2, DL-DMRS-max-len=1, rank=2
	Value
	Number of DMRS CDM group(s) without data
	DMRS port(s)

	0
	1
	0,1

	1
	2
	0,1

	2
	2
	2,3

	3
	3
	0,1

	4
	3
	2,3

	5
	3
	4,5

	6
	2
	0,2

	7-15
	Reserved
	Reserved



Table 7.3.1.1.2-18: Antenna port(s) (1000 + DMRS port), PUSCH-tp=Disabled, DL-DMRS-config-type=2, DL-DMRS-max-len=1, rank =3
	Value
	Number of DMRS CDM group(s) without data
	DMRS port(s)

	0
	2
	0-2

	1
	3
	0-2

	2
	3
	3-5

	3-15
	Reserved
	Reserved




Table 7.3.1.1.2-19: Antenna port(s) (1000 + DMRS port), PUSCH-tp=Disabled, DL-DMRS-config-type=2, DL-DMRS-max-len=1, rank =4
	Value
	Number of DMRS CDM group(s) without data
	DMRS port(s)

	0
	2
	0-3

	1
	3
	0-3

	2-15
	Reserved
	Reserved



Table 7.3.1.1.2-20: Antenna port(s) (1000 + DMRS port), PUSCH-tp=Disabled, DL-DMRS-config-type=2, DL-DMRS-max-len=2, rank=1
	Value
	Number of DMRS CDM group(s) without data
	DMRS port(s)
	Number of front-load symbols

	0
	1
	0
	1

	1
	1
	1
	1

	2
	2
	0
	1

	3
	2
	1
	1

	4
	2
	2
	1

	5
	2
	3
	1

	6
	3
	0
	1

	7
	3
	1
	1

	8
	3
	2
	1

	9
	3
	3
	1

	10
	3
	4
	1

	11
	3
	5
	1

	12
	3
	0
	2

	13
	3
	1
	2

	14
	3
	2
	2

	15
	3
	3
	2

	16
	3
	4
	2

	17
	3
	5
	2

	18
	3
	6
	2

	19
	3
	7
	2

	20
	3
	8
	2

	21
	3
	9
	2

	22
	3
	10
	2

	23
	3
	11
	2

	24
	1
	0
	2

	25
	1
	1
	2

	26
	1
	6
	2

	27
	1
	7
	2

	28-31
	Reserved
	Reserved
	Reserved



Table 7.3.1.1.2-21: Antenna port(s) (1000 + DMRS port), PUSCH-tp=Disabled, DL-DMRS-config-type=2, DL-DMRS-max-len=2, rank=2
	Value
	Number of DMRS CDM group(s) without data
	DMRS port(s)
	Number of front-load symbols

	0
	1
	0,1
	1

	1
	2
	0,1
	1

	2
	2
	2,3
	1

	3
	3
	0,1
	1

	4
	3
	2,3
	1

	5
	3
	4,5
	1

	6
	2
	0,2
	1

	7
	3
	0,1
	2

	8
	3
	2,3
	2

	9
	3
	4,5
	2

	10
	3
	6,7
	2

	11
	3
	8,9
	2

	12
	3
	10,11
	2

	13
	1
	0,1
	2

	14
	1
	6,7
	2

	15
	2
	0,1
	2

	16
	2
	2,3
	2

	17
	2
	6,7
	2

	18
	2
	8,9
	2

	19-31
	Reserved
	Reserved
	Reserved



Table 7.3.1.1.2-22: Antenna port(s) (1000 + DMRS port), PUSCH-tp=Disabled, DL-DMRS-config-type=2, DL-DMRS-max-len=2, rank=3
	Value
	Number of DMRS CDM group(s) without data
	DMRS port(s)
	Number of front-load symbols

	0
	2
	0-2
	1

	1
	3
	0-2
	1

	2
	3
	3-5
	1

	3
	3
	0,1,6
	2

	4
	3
	2,3,8
	2

	5
	3
	4,5,10
	2

	6-31
	Reserved
	Reserved
	Reserved



Table 7.3.1.1.2-23: Antenna port(s) (1000 + DMRS port), PUSCH-tp=Disabled, DL-DMRS-config-type=2, DL-DMRS-max-len=2, rank=4
	Value
	Number of DMRS CDM group(s) without data
	DMRS port(s)
	Number of front-load symbols

	0
	2
	0-3
	1

	1
	3
	0-3
	1

	2
	3
	0,1,6,7
	2

	3
	3
	2,3,8,9
	2

	4
	3
	4,5,10,11
	2

	5-31
	Reserved
	Reserved
	Reserved



Table 7.3.1.1.2-24: SRS request 
	Value of SRS request field
	SRS resource set

	00
	

	01
	

	10
	

	11
	



Table 7.3.1.1.2-25: PTRS-DMRS association for UL PTRS port 0, UL-PTRS-ports = 1 
	Value
	DMRS port

	0
	0

	1
	1

	2
	2

	3
	3



Table 7.3.1.1.2-26: PTRS-DMRS association for UL PTRS ports 0 and 1, UL-PTRS-ports = 2
	Value of MSB
	DMRS port
	
	Value of LSB
	DMRS port

	0
	1st DMRS port transmitting layers corresponding to SRS port 0 and 2
	
	0
	1st DMRS port transmitting layers corresponding to SRS port 1 and 3

	1
	2nd DMRS port transmitting layers corresponding to SRS port 0 and 2
	
	1
	2nd DMRS port transmitting layers corresponding to SRS port 1 and 3



Table 7.3.1.1.2-27: beta_offset indicator 
	Value of beta_offset indicator
	beta_offset set

	00
	First beta_offset set configured by higher layers

	01
	Second beta_offset set configured by higher layers

	10
	Third beta_offset set configured by higher layers

	11
	Fourth beta_offset set configured by higher layers
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