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Background
At RAN#94e, the working items to enhance both downlink and uplink MIMO operations in Rel-18 were agreed [1].
According to the WID, the following item needs to be studied, and if justified, specified:
· Larger number of orthogonal DMRS ports for downlink and uplink MU-MIMO (without increasing the DM-RS overhead), only for CP-OFDM,
Maintenance on DL/UL DMRS
1.1. DMRS port indication table for PUSCH
For DMRS port indication table for PUSCH, there are DMRS port combinations as FFS points.
eType1, maxLength=2, and rank=2
For maxLength=1, the DMRS port indication table for PUSCH was completed. Therefore, we can only support the same DMRS port combinations for maxLength=2 as one for maxLength=1. Therefore, we show the following proposal.
Proposal 1: For eType1, maxLength=2, and rank=2, we do NOT support the following DMRS port combinations for PUSCH.
	Value
	Number of DMRS CDM group(s) without data
	DMRS port(s)
	Number of front-load symbols

	[13
	2
	8,10
	1]

	[21
	2
	1,3
	1]



For Nc=2 (Number of DMRS CDM group(s) without data = 2) and Ns=2 (Number of front-load symbols = 2), we don’t support DMRS ports{8,12} and {10,14} because Option 2 has less flexibility of MU-MIMO than Option 1. Likewise, we don’t support DMRS port combinations for Option 3 because it has the same flexibility of MU-MIMO as Option 1 and Option 1 was already supported.
· Option 1: {0,1} + {8,9} + {4,5} + {12,13} + {2,3} + {10,11} + {6,7} + {14,15}
· Option 2: {0,4} + {2,6} + {8,12} + {10,14}
· Option 3: {0,2} + {1,3} + {4,6} + {5,7} + {8,10} + {9,11} + {12,14} + {13,15}
However, DMRS ports {9,11} and {13,15} are feasible for MU-MIMO of Option 4. For maxLength=1, DMRS ports {0,1,8}+{2,3,10}+{9,11} were already supported. Therefore, we can support Option 4.
· Option 4: {0,1,8} + {2,3,10} + {9,11} + {4,5,12} + {6,7,14} + {13,15}
Proposal 2: For eType1, maxLength=2, and rank=2, we do NOT support the following DMRS port combinations for PUSCH.
	Value
	Number of DMRS CDM group(s) without data
Nc
	DMRS port(s)
	Number of front-load symbols
Ns

	[18
	2
	8,12
	2]

	[19
	2
	10,14
	2]

	[22
	2
	0,2
	2]

	[23
	2
	1,3
	2]

	[24
	2
	4,6
	2]

	[25
	2
	5,7
	2]

	[26
	2
	8,10
	2]

	[27
	2
	9,11
	2]

	[28
	2
	12,14
	2]

	[29
	2
	13,15
	2]



Proposal 3: For eType1, maxLength=2, and rank=2, we support the following DMRS port combinations for PUSCH.
	Value
	Number of DMRS CDM group(s) without data
Nc
	DMRS port(s)
	Number of front-load symbols
Ns

	[27
	2
	9,11
	2]

	[29
	2
	13,15
	2]




eType1, maxLength=2, and rank=3
For maxLength=1, the DMRS port indication table for PUSCH was completed. Therefore, we can only support the same DMRS port combinations for maxLength=2 as one for maxLength=1. Therefore, we show the following proposal.
Proposal 4: For eType1, maxLength=2, and rank=3, we support the following DMRS port combinations for PUSCH.
	Value
	Number of DMRS CDM group(s) without data
	DMRS port(s)
	Number of front-load symbols

	[3
	2
	8-10
	1]



For Nc=1 (Number of DMRS CDM group(s) without data = 2) and Ns=2 (Number of front-load symbols = 2), DMRS ports {0,1,8} and {4,5,12} are feasible for MU-MIMO with layer 3+1+3+1 as the following:
· Option 5: {0,1,8} + {9} + {4,5,12} + {13}
Furthermore, the DMRS ports {0,1,8} are feasible for SU-MIMO.
Proposal 5: For eType1, maxLength=2, and rank=3, we support the following DMRS port combinations for PUSCH.
	Value
	Number of DMRS CDM group(s) without data
	DMRS port(s)
	Number of front-load symbols

	[9
	1
	0,1,8
	2]

	[10
	1
	4,5,12
	2]



For Nc=2 (Number of DMRS CDM group(s) without data = 2) and Ns=2 (Number of front-load symbols = 2), DMRS ports with 3 layers can be used for MU-MIMO as the following:
· Option 6: {0,1,8} + {9} + {4,5,12} + {13} + {2,3,10} + {11} + {6,7,14} + {15}
· Option 7: {0,1,4,5} + {8,9,12} + {13} + {2,3,6,7} + {10,11,14} + {15}
· Option 7-1: {0,1,4} + {5} + {8,9,12} + {13} + {2,3,6} + {7} + {10,11,14} + {15}
Option 7 has more flexibility of MU-MIMO than Option 6, and DMRS ports {0,1,4} and {2,3,6} were already supported. Therefore, we don’t support DMRS ports {0,1,8}, {4,5,12}, {2,3,10} and {6,7,14}.
Proposal 6: For eType1, maxLength=2, and rank=3, we support the following DMRS port combinations for PUSCH.
	Value
	Number of DMRS CDM group(s) without data
	DMRS port(s)
	Number of front-load symbols

	[4
	2
	8,9,12
	2]

	[5
	2
	10,11,14
	2]



Proposal 7: For eType1, maxLength=2, and rank=3, we do NOT support the following DMRS port combinations for PUSCH.
	Value
	Number of DMRS CDM group(s) without data
	DMRS port(s)
	Number of front-load symbols

	[11
	2
	0,1,8
	2]

	[12
	2
	4,5,12
	2]

	[13
	2
	2,3,10
	2]

	[14
	2
	6,7,14
	2]



For eType1, maxLength=2, and rank=4
For maxLength=1, the DMRS port indication table for PUSCH was completed. Therefore, we can only support the same DMRS port combinations for maxLength=2 as one for maxLength=1. Therefore, we show the following proposal.
Proposal 8: For eType1, maxLength=2, and rank=4, we support the following DMRS port combinations for PUSCH.
	Value
	Number of DMRS CDM group(s) without data
	DMRS port(s)
	Number of front-load symbols

	[4
	2
	8-11
	1]



For Nc=1 (Number of DMRS CDM group(s) without data = 2) and Ns=2 (Number of front-load symbols = 2), DMRS ports {0,1,8,9} and {4,5,12,13} are feasible for MU-MIMO with layer 4+4 as the following:
· Option 8: {0,1,8,9} + {4,5,12,13}
Proposal 9: For eType1, maxLength=2, and rank=4, we support the following DMRS port combinations for PUSCH.
	Value
	Number of DMRS CDM group(s) without data
	DMRS port(s)
	Number of front-load symbols

	[11
	1
	0,1,8,9
	2]

	[12
	1
	4,5,12,13
	2]



For Nc=2 (Number of DMRS CDM group(s) without data = 2) and Ns=2 (Number of front-load symbols = 2), DMRS ports with 3 layers can be used for MU-MIMO as the following:
· Option 9: {0,1,8,9} + {4,5,12,13} + {2,3,10,11} + {6,7,14,15}
· Option 10: {0,1,4,5} + {8,9,12,13} + {2,3,6,7} + {10,11,14,15}
Option 10 was already supported. Therefore, Option 9 is not needed.
Furthermore, for SU-MIMO, DMRS ports {8,10,12,14} has the same benefit as DMRS ports {0,2,4,6} that was already supported. Additionally, for MU-MIMO, DMRS ports {8,10,12,14} has less flexibility. Therefore, DMRS ports {8,10,12,14} are not needed.
Proposal 10: For eType1, maxLength=2, and rank=4, we do NOT support the following DMRS port combinations for PUSCH.
	Value
	Number of DMRS CDM group(s) without data
	DMRS port(s)
	Number of front-load symbols

	[7
	2
	8,10,12,14
	2]

	[13
	2
	0,1,8,9
	2]

	[14
	2
	4,5,12,13
	2]

	[15
	2
	2,3,10,11
	2]

	[16
	2
	6,7,14,15
	2]



eType2, maxLength=1, and rank=2
For SU-MIMO, DMRS ports {12,14} has the same benefit as DMRS ports {0,2} that was already supported. Additionally, for MU-MIMO, DMRS ports {12,14} has less flexibility. Therefore, DMRS ports {12,14} are not needed.
Proposal 11: For eType2, maxLength=1, and rank=2, we do NOT support the following DMRS port combinations for PUSCH.
	Value
	Number of DMRS CDM group(s) without data
	DMRS port(s)

	[13
	2
	12,14]



eType2, maxLength=1, and rank=3
For MU-MIMO, DMRS ports {12,13,14}, {15,16,17}, and {13,15,17} has less flexibility and are not needed.
Proposal 12: For eType2, maxLength=1, and rank=3, we do NOT support the following DMRS port combinations for PUSCH.
	Value
	Number of DMRS CDM group(s) without data
	DMRS port(s)

	[3
	2
	12-14]

	[4
	3
	12-14]

	[5
	3
	15-17]

	12
	3
	13,15,17



eType2, maxLength=1, and rank=4
For MU-MIMO, Option 11 was already supported and Option 12 is not needed.
· Option 11: {0,1,12,13} + {2,3,14,15} + {4,5,16,17}
· Option 12: {0,1,2,3} + {12,13,14,15}
Proposal 13: For eType2, maxLength=1, and rank=4, we do NOT support the following DMRS port combinations for PUSCH.
	Value
	Number of DMRS CDM group(s) without data
	DMRS port(s)

	[2
	2
	12-15]

	[3
	3
	12-15]



eType2, maxLength=2, and rank=3
For Nc=3 and Ns=2, there are two options for MU-MIMO as the following:
· Option 13: {0,1,6} + {7} + {2,3,8} + {9} + {4,5,10} + {11} + {12,13,18} + {19} + {14,15,20} + {21} + {16,17,22} + {23}
· Option 14: {0,1,12} + {13} + {2,3,14} + {15} + {4,5,16} + {17} + {6,7,18} + {19} + {8,9,20} + {21} + {10,11,22} + {23}
Option 13 has the same benefit as Option 14 and was already supported. Therefore, Option 14 is not needed.
Proposal 14: For eType2, maxLength=2, and rank=3, we do NOT support the following DMRS port combinations for PUSCH.
	Value
	Number of DMRS CDM group(s) without data
	DMRS port(s)
	Number of front-load symbols

	[18
	1
	0,1,12
	2]

	[19
	1
	6,7,18
	2]

	[20
	2
	0,1,12
	2]

	[21
	2
	6,7,18
	2]

	[22
	2
	2,3,14
	2]

	[23
	2
	8,9,20
	2]

	[24
	3
	0,1,12
	2]

	[25
	3
	6,7,18
	2]

	[26
	3
	2,3,14
	2]

	[27
	3
	8,9,20
	2]

	[28
	3
	4,5,16
	2]

	[29
	3
	10,11,22
	2]



eType2, maxLength=2, and rank=4
For Nc=3 and Ns=2, there are two options for MU-MIMO as the following:
· Option 15: {0,1,6,7} + {2,3,8,9} + {4,5,10,11} + {12,13,18,19} + {14,15,20,21} + {16,17,22,23}
· Option 16: {0,1,12,13} + {2,3,14,15} + {4,5,16,17} + {6,7,18,19} + {8,9,20,21} + {10,11,22,23}
Option 15 has the same benefit as Option 16 and was already supported. Therefore, Option 14 is not needed.
Proposal 15: For eType2, maxLength=2, and rank=4, we do NOT support the following DMRS port combinations for PUSCH.
	Value
	Number of DMRS CDM group(s) without data
	DMRS port(s)
	Number of front-load symbols

	[16
	1
	0,1,12,13
	2]

	[17
	1
	6,7,18,19
	2]

	[18
	2
	0,1,12,13
	2]

	[19
	2
	6,7,18,19
	2]

	[20
	2
	2,3,14,15
	2]

	[21
	2
	8,9,20,21
	2]

	[22
	3
	0,1,12,13
	2]

	[23
	3
	6,7,18,19
	2]

	[24
	3
	2,3,14,15
	2]

	[25
	3
	8,9,20,21
	2]

	[26
	3
	4,5,16,17
	2]

	[27
	3
	10,11,22,23
	2]




TP#1
Proposal 16: The following TP should be adopted in Clause 7.3.1.1 in TS38.212.
	7.3.1.1	DCI formats for scheduling of PUSCH 
< Unchanged parts are omitted >
7.3.1.1.2	Format 0_1
< Unchanged parts are omitted >
Table 7.3.1.1.2-47: Antenna port(s), transform precoder is disabled, dmrs-Type=1, enhanced-dmrs-Type is configured, maxLength=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
	1
	8,9
	1

	11
	2
	8,9
	1

	12
	2
	10,11
	1

	13
	2
	8,9
	2

	14
	2
	10,11
	2

	15
	2
	12,13
	2

	16
	2
	14,15
	2

	17
	2
	9,11
	1

	18
	1
	0,1
	2

	19
	1
	8,9
	2

	20
	1
	4,5
	2

	21
	1
	12,13
	2

	22
	2
	9,11
	2

	23
	2
	13,15
	2

	2224-31
	Reserved
	Reserved
	Reserved



Table 7.3.1.1.2-48: Antenna port(s), transform precoder is disabled, dmrs-Type=1, multipanelScheme is not configured to sdmScheme, enhanced-dmrs-Type is configured, maxLength=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
	1
	0,1,8
	1

	4
	2
	0,1,8
	1

	5
	2
	2,3,10
	1

	6
	2
	5,8,9
	2

	7
	2
	7,10,11
	2

	8
	2
	7,12,13
	2

	9
	2
	8-10
	1

	10
	1
	0,1,8
	2

	11
	1
	4,5,12
	2

	12
	2
	8,9,12
	2

	13
	2
	10,11,14
	2

	914-31
	Reserved
	Reserved
	Reserved



Table 7.3.1.1.2-48A: Antenna port(s), transform precoder is disabled, dmrs-Type=1, multipanelScheme is configured to sdmScheme, enhanced-dmrs-Type is configured, maxLength=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
	1
	0,1,8
	1

	4
	2
	0,1,8
	1

	5
	2
	2,3,10
	1

	6
	2
	5,8,9
	2

	7
	2
	7,10,11
	2

	8
	2
	7,12,13
	2

	9
	2
	0,2,3
	1

	10
	2
	8-10
	1

	11
	1
	0,1,8
	2

	12
	1
	4,5,12
	2

	13
	2
	8,9,12
	2

	14
	2
	10,11,14
	2

	1015-31
	Reserved
	Reserved
	Reserved



Table 7.3.1.1.2-49: Antenna port(s), transform precoder is disabled, dmrs-Type=1, enhanced-dmrs-Type is configured, maxLength=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
	2
	8,9,12,13
	2

	5
	2
	10,11,14,15
	2

	6
	1
	0,1,8,9
	1

	7
	2
	0,1,8,9
	1

	8
	2
	2,3,10,11
	1

	9
	2
	8-11
	1

	10
	1
	0,1,8,9
	2

	11
	1
	4,5,12,13
	2

	912-31
	Reserved
	Reserved
	Reserved


< Unchanged parts are omitted >





1.2. UL PTRS
For UL PTRS, the size of PTRS-DMRS association field is determined based on the maximum number of PTRS ports. For example, when the maximum number of PTRS ports is 2, the SRS resource set indicator field is absent, and maxRank > 4, the size of PTRS-DMRS association field is 4 bits. And then, the PTRS port is determined by Table 7.3.1.1.2-26A.
However, 4-bit PTRS-DMRS association field in Table 7.3.1.1.2-26A can be used for two actual PTRS ports. Since the actual number of PTRS ports is dynamically determined by SRI/TPMI/TRI, and the UE cannot decode a DCI field having un-known size, 4-bit PTRS-DMRS association field in other Table is needed for one actual PTRS port.
For example, for non-codebook transmission, PTRS port index can be configured in each SRS resource. If SRS resources indicated by SRI field have the same PTRS port index, the actual number of PTRS ports is 1. 
	TS38.214
[bookmark: _Toc11352163][bookmark: _Toc20318053][bookmark: _Toc27299951][bookmark: _Toc29673226][bookmark: _Toc29673367][bookmark: _Toc29674360][bookmark: _Toc36645590][bookmark: _Toc45810639][bookmark: _Toc122105196]6.2.3.1	UE PT-RS transmission procedure when transform precoding is not enabled
…
For non-codebook based UL transmission, the actual number of UL PT-RS port(s) to transmit is determined based on SRI(s) in DCI format 0_1 and DCI format 0_2 or higher layer parameter sri-ResourceIndicator in rrc-ConfiguredUplinkGrant. When two SRS resource sets are configured in srs-ResourceSetToAddModList or srs-ResourceSetToAddModListDCI-0-2 with higher layer parameter usage in SRS-ResourceSet set to 'noncodebook', the actual number of UL PT-RS port(s) to transmit corresponding to each SRS resource set is determined based on SRI(s) corresponding to the associated SRS resource set or higher layer parameter sri-ResourceIndicator or sri-ResourceIndicator2 corresponding to the associated SRS resource set in rrc-ConfiguredUplinkGrant. A UE is configured with the PT-RS port index for each configured SRS resource by the higher layer parameter ptrs-PortIndex configured by SRS-Config if the UE is configured with the higher layer parameter phaseTrackingRS in DMRS-UplinkConfig. If the PT-RS port index associated with different SRIs are the same, the corresponding UL DM-RS ports are associated to the one UL PT-RS port.
For partial-coherent and non-coherent codebook-based UL transmission, the actual number of UL PT-RS port(s) is determined based on TPMI(s) and/or number of layers which are indicated by 'Precoding information and number of layers' field(s) in DCI format 0_1 and DCI format 0_2 or configured by higher layer parameter precodingAndNumberOfLayers:
[bookmark: _Hlk512520180]-	if the UE is configured with the higher layer parameter maxNrofPorts in PTRS-UplinkConfig set to 'n2', the actual UL PT-RS port(s) and the associated transmission layer(s) are derived from indicated TPMI(s) as:
-	PUSCH antenna port 1000 and 1002 in indicated TPMI(s) share PT-RS port 0, and PUSCH antenna port 1001 and 1003 in indicated TPMI(s) share PT-RS port 1.
[bookmark: _Hlk500758550]-	UL PT-RS port 0 is associated with the UL layer 'x' of layers which are transmitted with PUSCH antenna port 1000 and PUSCH antenna port 1002 in indicated TPMI(s), and UL PT-RS port 1 is associated with the UL layer 'y' of layers which are transmitted with PUSCH antenna port 1001 and PUSCH antenna port 1003 in indicated TPMI(s), where 'x' and/or 'y' are given by DCI parameter 'PTRS-DMRS association' as shown in DCI format 0_1 and DCI format 0_2 described in Clause 7.3.1 of [5, TS38.212].




When the maximum number of PTRS ports is 2, the SRS resource set indicator field is absent, and maxRank > 4, the size of PTRS-DMRS association field is 4 bits. If the actual number of PTRS ports is 1, PTRS port 0 can be associated with one of all the 8 DMRS ports because the number of codepoints is 16. Therefore, we propose the following TP.
Proposal 17: 4-bit PTRS-DMRS association field for one actual PTRS port and its Table should be introduced.

TP#2
Proposal 18: The following TP should be adopted in Clause 7.3.1.1 in TS38.212.
	7.3.1.1	DCI formats for scheduling of PUSCH 
< Unchanged parts are omitted >
7.3.1.1.2	Format 0_1
< Unchanged parts are omitted >
-	PTRS-DMRS association – number of bits determined as follows
< Unchanged parts are omitted >
[bookmark: OLE_LINK43]-	4 bits when two PTRS ports are configured by maxNrofPorts in PTRS-UplinkConfig, the SRS resource set indicator field is absent, maxRank>4 and multipanelScheme is not configured, this field indicates the association between PTRS port(s) and DMRS port(s) corresponding to SRS resource indicator field and/or Precoding information and number of layers field according to Table 7.3.1.1.2-26A and Table 7.3.1.1.2-26B.
< Unchanged parts are omitted >

Table 7.3.1.1.2-25: PTRS-DMRS association or Second PTRS-DMRS association for UL PTRS port 0
	Value
	DMRS port

	0
	1st scheduled DMRS port

	1
	2nd scheduled DMRS port

	2
	3rd scheduled DMRS port

	3
	4th scheduled DMRS port



Table 7.3.1.1.2-25A: PTRS-DMRS association for UL PTRS port 0 or for the actual UL PT-RS port if multipanelScheme is not configured, or PTRS-DMRS association for UL PTRS port 0 and 1 if multipanelScheme is configured to sdmScheme and maxNrofPortsforSDM is set to 2
	Value of MSB
	DMRS port
	
	Value of LSB
	DMRS port

	0
	1st scheduled DMRS port  corresponding to SRS resource indicator field and/or Precoding information and number of layers field
	
	0
	1st scheduled DMRS port corresponding to Second SRS resource indicator field and/or Second Precoding information field 

	1
	2nd scheduled DMRS port  corresponding to SRS resource indicator field and/or Precoding information and number of layers field
	
	1
	2nd scheduled DMRS port corresponding to Second SRS resource indicator field and/or Second Precoding information field



Table 7.3.1.1.2-25B: PTRS-DMRS association for UL PTRS port 0, maxRank>4 
	Value
	DMRS port

	0
	1st scheduled DMRS port corresponding to the selected Codeword 

	1
	2nd scheduled DMRS port corresponding to the selected Codeword

	2
	3rd scheduled DMRS port corresponding to the selected Codeword

	3
	4th scheduled DMRS port corresponding to the selected Codeword



Table 7.3.1.1.2-26: PTRS-DMRS association or Second PTRS-DMRS association for UL PTRS ports 0 and 1
	Value of MSB
	DMRS port
	
	Value of LSB
	DMRS port

	0
	1st DMRS port which shares PTRS port 0
	
	0
	1st DMRS port which shares PTRS port 1

	1
	2nd DMRS port which shares PTRS port 0
	
	1
	2nd DMRS port which shares PTRS port 1



Table 7.3.1.1.2-26A: PTRS-DMRS association for UL PTRS ports 0 and 1, maxRank>4
	Value of 2 MSBs
	DMRS port
	Value of 2 LSBs
	DMRS port

	0
	1st DMRS port which shares PTRS port 0
	0
	1st DMRS port which shares PTRS port 1

	1
	2nd DMRS port which shares PTRS port 0
	1
	2nd DMRS port which shares PTRS port 1

	2
	3rd DMRS port which shares PTRS port 0
	2
	3rd DMRS port which shares PTRS port 1

	3
	4th DMRS port which shares PTRS port 0
	3
	4th DMRS port which shares PTRS port 1



Table 7.3.1.1.2-26B: PTRS-DMRS association for UL PTRS port 0, maxRank>4 
	Value
	DMRS port

	0
	1st scheduled DMRS port 

	1
	2nd scheduled DMRS port

	2
	3rd scheduled DMRS port

	3
	4th scheduled DMRS port

	4
	5th scheduled DMRS port

	5
	6th scheduled DMRS port

	6
	7th scheduled DMRS port

	7
	8th scheduled DMRS port

	8-16
	Reserved







Conclusion
In this contribution, we have the following proposal:
Proposal 1: For eType1, maxLength=2, and rank=2, we do NOT support the following DMRS port combinations for PUSCH.
	Value
	Number of DMRS CDM group(s) without data
	DMRS port(s)
	Number of front-load symbols

	[13
	2
	8,10
	1]

	[21
	2
	1,3
	1]



Proposal 2: For eType1, maxLength=2, and rank=2, we do NOT support the following DMRS port combinations for PUSCH.
	Value
	Number of DMRS CDM group(s) without data
Nc
	DMRS port(s)
	Number of front-load symbols
Ns

	[18
	2
	8,12
	2]

	[19
	2
	10,14
	2]

	[22
	2
	0,2
	2]

	[23
	2
	1,3
	2]

	[24
	2
	4,6
	2]

	[25
	2
	5,7
	2]

	[26
	2
	8,10
	2]

	[27
	2
	9,11
	2]

	[28
	2
	12,14
	2]

	[29
	2
	13,15
	2]



Proposal 3: For eType1, maxLength=2, and rank=2, we support the following DMRS port combinations for PUSCH.
	Value
	Number of DMRS CDM group(s) without data
Nc
	DMRS port(s)
	Number of front-load symbols
Ns

	[27
	2
	9,11
	2]

	[29
	2
	13,15
	2]



Proposal 4: For eType1, maxLength=2, and rank=3, we support the following DMRS port combinations for PUSCH.
	Value
	Number of DMRS CDM group(s) without data
	DMRS port(s)
	Number of front-load symbols

	[3
	2
	8-10
	1]



Proposal 5: For eType1, maxLength=2, and rank=3, we support the following DMRS port combinations for PUSCH.
	Value
	Number of DMRS CDM group(s) without data
	DMRS port(s)
	Number of front-load symbols

	[9
	1
	0,1,8
	2]

	[10
	1
	4,5,12
	2]



Proposal 6: For eType1, maxLength=2, and rank=3, we support the following DMRS port combinations for PUSCH.
	Value
	Number of DMRS CDM group(s) without data
	DMRS port(s)
	Number of front-load symbols

	[4
	2
	8,9,12
	2]

	[5
	2
	10,11,14
	2]



Proposal 7: For eType1, maxLength=2, and rank=3, we do NOT support the following DMRS port combinations for PUSCH.
	Value
	Number of DMRS CDM group(s) without data
	DMRS port(s)
	Number of front-load symbols

	[11
	2
	0,1,8
	2]

	[12
	2
	4,5,12
	2]

	[13
	2
	2,3,10
	2]

	[14
	2
	6,7,14
	2]



Proposal 8: For eType1, maxLength=2, and rank=4, we support the following DMRS port combinations for PUSCH.
	Value
	Number of DMRS CDM group(s) without data
	DMRS port(s)
	Number of front-load symbols

	[4
	2
	8-11
	1]



Proposal 9: For eType1, maxLength=2, and rank=4, we support the following DMRS port combinations for PUSCH.
	Value
	Number of DMRS CDM group(s) without data
	DMRS port(s)
	Number of front-load symbols

	[11
	1
	0,1,8,9
	2]

	[12
	1
	4,5,12,13
	2]



Proposal 10: For eType1, maxLength=2, and rank=4, we do NOT support the following DMRS port combinations for PUSCH.
	Value
	Number of DMRS CDM group(s) without data
	DMRS port(s)
	Number of front-load symbols

	[7
	2
	8,10,12,14
	2]

	[13
	2
	0,1,8,9
	2]

	[14
	2
	4,5,12,13
	2]

	[15
	2
	2,3,10,11
	2]

	[16
	2
	6,7,14,15
	2]



Proposal 11: For eType2, maxLength=1, and rank=2, we do NOT support the following DMRS port combinations for PUSCH.
	Value
	Number of DMRS CDM group(s) without data
	DMRS port(s)

	[13
	2
	12,14]



Proposal 12: For eType2, maxLength=1, and rank=3, we do NOT support the following DMRS port combinations for PUSCH.
	Value
	Number of DMRS CDM group(s) without data
	DMRS port(s)

	[3
	2
	12-14]

	[4
	3
	12-14]

	[5
	3
	15-17]

	12
	3
	13,15,17



Proposal 13: For eType2, maxLength=1, and rank=4, we do NOT support the following DMRS port combinations for PUSCH.
	Value
	Number of DMRS CDM group(s) without data
	DMRS port(s)

	[2
	2
	12-15]

	[3
	3
	12-15]



Proposal 14: For eType2, maxLength=2, and rank=3, we do NOT support the following DMRS port combinations for PUSCH.
	Value
	Number of DMRS CDM group(s) without data
	DMRS port(s)
	Number of front-load symbols

	[18
	1
	0,1,12
	2]

	[19
	1
	6,7,18
	2]

	[20
	2
	0,1,12
	2]

	[21
	2
	6,7,18
	2]

	[22
	2
	2,3,14
	2]

	[23
	2
	8,9,20
	2]

	[24
	3
	0,1,12
	2]

	[25
	3
	6,7,18
	2]

	[26
	3
	2,3,14
	2]

	[27
	3
	8,9,20
	2]

	[28
	3
	4,5,16
	2]

	[29
	3
	10,11,22
	2]



Proposal 15: For eType2, maxLength=2, and rank=4, we do NOT support the following DMRS port combinations for PUSCH.
	Value
	Number of DMRS CDM group(s) without data
	DMRS port(s)
	Number of front-load symbols

	[16
	1
	0,1,12,13
	2]

	[17
	1
	6,7,18,19
	2]

	[18
	2
	0,1,12,13
	2]

	[19
	2
	6,7,18,19
	2]

	[20
	2
	2,3,14,15
	2]

	[21
	2
	8,9,20,21
	2]

	[22
	3
	0,1,12,13
	2]

	[23
	3
	6,7,18,19
	2]

	[24
	3
	2,3,14,15
	2]

	[25
	3
	8,9,20,21
	2]

	[26
	3
	4,5,16,17
	2]

	[27
	3
	10,11,22,23
	2]



Proposal 16: The following TP should be adopted in Clause 7.3.1.1 in TS38.212.
Proposal 17: 4-bit PTRS-DMRS association field for one actual PTRS port and its Table should be introduced.
Proposal 18: The following TP should be adopted in Clause 7.3.1.1 in TS38.212.
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