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Introduction
In this contribution, the text proposals for Rel-18 DMRS are further discussed, including PTRS-DMRS association for 8Tx PUSCH, DMRS ports indication for rank=2 in uplink transmission, and uplink PTRS power boosting.

Text proposal
PTRS-DMRS association for 8Tx PUSCH with maxRank≤4
	Agreement
For full-coherent PUSCH with rank 5-8 with one port PTRS, support Alt.1 in the RAN1#111 agreement with the following update
· Alt.1: the size of PTRS-DMRS association field is 2bit in DCI format 0_1/0_2.
· The CW with the higher MCS is selected in case of two CWs.
· If the MCS is the same for two CWs, the PTRS port is associated with the first CW.
Table 7.3.1.1.2-25: PTRS-DMRS association for UL PTRS port 0
	Value
	DMRS port

	0
	1st scheduled DMRS port with the CW

	1
	2nd scheduled DMRS port with the CW

	2
	3rd scheduled DMRS port with the CW

	3
	4th scheduled DMRS port with the CW


Agreement 
For partial/non-coherent PUSCH with rank=5-8 transmission (i.e. non of the CWs is disabled) with one PTRS port, PTRS-DMRS association for PUSCH is the following.
· The size of PTRS-DMRS association field is 2-bit in DCI format 0_1/0_2.
· The CW with the higher MCS is selected in case of two CWs.
· Note: in case of PUSCH retransmission, the initial MCS is used for CW selection.
· If the MCS is the same for two CWs, the PTRS port is associated with the first CW.
Table 7.3.1.1.2-25: PTRS-DMRS association for UL PTRS port 0
	Value
	DMRS port

	0
	1st scheduled DMRS port with the CW

	1
	2nd scheduled DMRS port with the CW

	2
	3rd scheduled DMRS port with the CW

	3
	4th scheduled DMRS port with the CW


Agreement
For partial/non-coherent PUSCH, if 2 port PTRS is configured in maxNrofPorts in PTRS-UplinkConfig, and if more than 4 layers is configured in maxMIMO-Layers [or MaxMIMO-LayersDCI-0-2 in PUSCH-ServingCellConfig],
· Alt.1: The size of PTRS-DMRS association field is 4-bit in DCI format 0_1 [or DCI format 0_2].
Table 1: 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

	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





In the previous meetings, PTRS-DMRS association indication for 8Tx PUSCH with rank>4 has been agreed for full/partial/non-coherent TPMI. However, for the case of 8Tx PUSCH with rank<=4, how to determine the PTRS-DMRS association was not further discussed. Especially in the case of partial/non-coherent TPMI, 8Tx PUSCH could be transmitted with different codebook structures indicated by different TPMIs, leading to the number of actually scheduled PTRS ports varying based on the indicated TPMI index.
Regarding the codebook design for 8Tx PUSCH, multiple codebook types have been introduced based on different numbers of antenna groups Ng as follows.
· For Ng=1, CodebookType=Codebook1 corresponding to full-coherent TPMI
· For Ng=2, CodebookType=Codebook2 corresponding to partial-coherent TPMI
· For Ng=4, CodebookType=Codebook3 corresponding to partial-coherent TPMI
· For Ng=8, CodebookType=Codebook4 corresponding to non-coherent TPMI
For partial-coherent TPMI, assume Ng=2, transform precoding is disabled, and 4 layers are transmitted by 8Tx PUSCH, the following candidate precoding matrixes have been captured in TS 38.212 in the table below.
Table 6.3.1.5-32: Intermediate precoding matrix  for codebook2 and four-layer transmission using eight antenna ports with transform precoding disabled. 
	TPMI index 
	Intermediate precoder matrix 

	0 – 1
	

	2 – 3
	

	4 – 67
	


From Table 6.3.1.5-32, it can be observed that when TPMI index is 0-1 or 2-3, 4 layers would be transmitted on only one antenna group. When TPMI index is 4-67, 2 layers would be transmitted on the first antenna group and the other 2 layers would be transmitted on the second antenna group. There could be three types of antenna port combinations with different precoding matrixes as follows.
· {4+0}, where 4 layers are transmitted on the antenna ports {1000, 1002, 1004, 1005}
· {0+4}, where 4 layers are transmitted on the antenna ports {1001, 1003, 1006, 1007}
· {2+2}, where 2 layers are transmitted on any two antenna ports from {1000, 1002, 1004, 1005}, and the other 2 layers are transmitted on any two antenna ports from {1001, 1003, 1006, 1007}
However, from the perspective of the applied PTRS port, if two PTRS ports are configured by RRC, only one PTRS port is scheduled for 4 DMRS ports when TPMI index is 0-1 or 2-3, and two PTRS ports are scheduled separately for 2 DMRS ports when TPMI index is 4-67. In other words, different tables for PTRS-DMRS association should be used for these two different cases. For example, when TPMI index is 0-1 or 2-3, the table with 2 bits for PTRS-DMRS association for the full-coherent case in the current spec can be used, instead of the table with 2 bits for PTRS-DMRS association for the partial/non-coherent case in the current spec.
For non-coherent TPMI, port selection like codebook has been introduced for Ng=8. The following candidate precoding matrixes have been captured in TS 38.212 in the table below.
Table 6.3.1.5-47: Precoding matrix   for codebook4 and transmission using eight antenna ports. Up to 8 layers are supported with transform precoding disabled and up to one layer with transform precoding enabled.
	[bookmark: _Hlk137048597]TPMI index
	

	0 – 
	
where column  of , denoted , has an element 1 on the row corresponding to the port  on which layer  is to be transmitted, and element 0 in all other rows, ,
[bookmark: _Hlk137039828], where  if a layer is to be transmitted on port  and  otherwise, and  for , where  is defined by Table 5.2.2.2.5-4 of [6, TS 38.214].  
TPMI indices  to  are mapped to values of , first by increasing values of the number of transmitted layers, and then by increasing values of  for a given number of layers.

	255
	

	256
	

	257
	


From Table 6.3.1.5-47, it can be observed that when TPMI index is 0 – , the selected antenna ports for PUSCH transmission are very flexible. Assume 4 layers are transmitted by 8Tx PUSCH, there could be five types of antenna port combinations with different precoding matrixes as follows.
· {4+0}, where 4 layers are transmitted on the antenna ports {1000, 1002, 1004, 1005}
· {3+1}, where 3 layers are transmitted on any three antenna ports from {1000, 1002, 1004, 1005}, 1 layer is transmitted on any antenna port from {1001, 1003, 1006, 1007}
· {2+2}, where 2 layers are transmitted on any two antenna ports from {1000, 1002, 1004, 1005}, and the other 2 layers are transmitted on any two antenna ports from {1001, 1003, 1006, 1007}
· {1+3}, where 1 layer is transmitted on any antenna port from {1000, 1002, 1004, 1005}, 3 layer are transmitted on any three antenna ports from {1001, 1003, 1006, 1007}
· {0+4}, where 4 layers are transmitted on the antenna ports {1001, 1003, 1006, 1007}
Since there are many types of antenna port combinations for 8Tx PUSCH transmission, the number of actually scheduled PTRS ports depends on TPMI indexes corresponding to different precoding matrixes. Compared with the case of partial-coherent TPMI, the main difference is that there are two types of antenna port combinations, i.e., {3+1} and {1+3}. In this case, two PTRS ports would be scheduled and the associated DMRS port should be indicated based on the table with 4 bits for PTRS-DMRS association for the partial/non-coherent case in the current spec.
For partial-coherent and non-coherent 8Tx PUSCH with rank<=4, when two PTRS ports are configured, whether one or two PTRS ports are actually scheduled depends on specific TPMI indexes.
For 8Tx PUSCH with maxRank<=4, different tables for PTRS-DMRS association in the current spec can be used separately as follows.
· For full-coherent TMPI, i.e., CodebookType=Codebook1, Table 7.3.1.1.2-25 can be used.
· For partial-coherent TPMI, i.e., CodebookType=Codebook2 or Codebook3, Table 7.3.1.1.2-25 can be used when one PTRS port is scheduled based on TPMI index, and Table 7.3.1.1.2-26 can be used when two PTRS ports are scheduled based on TPMI index.
· For non-coherent TPMI, i.e., CodebookType=Codebook4, Table 7.3.1.1.2-25 can be used when one PTRS port is scheduled based on TPMI index, and Table 7.3.1.1.2-26A can be used when two PTRS ports are scheduled based on TPMI index.
Support the following TP.
Reason for change:
In the current spec, for 8Tx PUSCH with maxRank<=4, when two PTRS ports are configured, PTRS-DMRS association is determined by DCI with 2 bits based on Table 7.3.1.1.2-26. However, for partial/non-coherent 8Tx PUSCH, the actually scheduled PTRS ports depend on TPMI indexes. In some cases, only one PTRS port is scheduled with up to 4 layers/DMRS ports. In some other cases, two PTRS ports are actually scheduled with up to 3 layers/DMRS ports for one of the PTRS ports. 
Therefore, to save DCI overhead as much as possible, different tables for PTRS-DMRS association can be used based on the number of actually scheduled PTRS ports. If only one PTRS port is scheduled, Table 7.3.1.1.2-25 can be used with 2-bits DCI. If two PTRS ports are scheduled, different tables can be used for partial-coherent TPMI and non-coherent TPMI, i.e., Table 7.3.1.1.2-26 can be used with 2-bits DCI for partial-coherent TPMI, and Table 7.3.1.1.2-26A can be used with 4-bits DCI for non-coherent TPMI.
Summary of change:
For 8Tx PUSCH with maxRank<=4, clarify the applied table for PTRS-DMRS association indication when one or two PTRS ports are configured by maxNrofPorts in PTRS-UplinkConfig.
Consequences if not approved:
If not approved, PTRS-DMRS association would be broken and UE can’t determine the DMRS port for the PTRS port mapping.
	TS 38.212
7.3.1.1.2	Format 0_1
< Unchanged parts are omitted >
-	PTRS-DMRS association - number of bits determined as follows
-	0 bit if PTRS-UplinkConfig is not configured in either dmrs-UplinkForPUSCH-MappingTypeA or dmrs-UplinkForPUSCH-MappingTypeB and transform precoder is disabled, or if transform precoder is enabled, or if maxRank=1 and multipanelScheme is not configured, or if maxRank=1 and maxRankSfn=1, or if maxRank=1 and maxRankSdm=1 when two PTRS ports are configured by maxNrofPortsforSdm;
-	2 or 4 bits otherwise, where Table 7.3.1.1.2-25/7.3.1.1.2-25A/7.3.1.1.2-25B/7.3.1.1.2-26/7.3.1.1.2-26A are used to indicate the association between PTRS port(s) and DMRS port(s), and the DMRS ports are indicated by the Antenna ports field.
-	2 bits when one PTRS port or two PTRS ports are configured by maxNrofPorts in PTRS-UplinkConfig, SRS resource set indicator field is absent or SRS resource set indicator field is present and equals "00" or “01”, CodebookType is not configured, and maxRank<=4, 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 Tables 7.3.1.1.2-25 and 7.3.1.1.2-26
-	2 bits when one PTRS port or two PTRS ports are configured by maxNrofPorts in PTRS-UplinkConfig, the SRS resource set indicator field is present and equals "10" or “11”, maxRank=3 or 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 Tables 7.3.1.1.2-25 and 7.3.1.1.2-26. 
-	2 bits when one PTRS port is configured by maxNrofPorts in PTRS-UplinkConfig, the SRS resource set indicator field is present and equals "10" and "11", maxRank=2 and multipanelScheme is not configured, the MSB of this field indicates the association between PTRS port(s) and DMRS port(s) corresponding to SRS resource indicator and/or Precoding information and number of layers field, and the LSB of this field indicates the association between PTRS port(s) and DMRS port(s) corresponding to Second SRS resource indicator field and/or Second Precoding information field, according to Table 7.3.1.1.2-25A. 
-	2 bits when two PTRS ports are configured by maxNrofPortsforSDM in PTRS-UplinkConfig, the SRS resource set indicator field is present and equals "10" and multipanelScheme is configured to sdmScheme, the MSB of this field indicates the association between PTRS port 0 and DMRS port(s) corresponding to SRS resource indicator field and/or Precoding information and number of layers field, and the LSB of this field indicates the association between PTRS port 1 and DMRS port(s) corresponding to Second SRS resource indicator field and/or Second Precoding information field, according to Table 7.3.1.1.2-25A. 
-	2 bits when one PTRS port is configured by maxNrofPortsforSDM in PTRS-UplinkConfig, SRS resource set indicator field is present and equals "10" and multipanelScheme is configured to sdmScheme, this field indicates the association between PTRS port and DMRS ports corresponding to SRS resource indicator field and Second SRS resource indicator field and/or Precoding information and number of layers field and Second Precoding information field according to Table 7.3.1.1.2-25.
-	2 bits when one PTRS port or two PTRS ports are configured by maxNrofPorts in PTRS-UplinkConfig, SRS resource set indicator field is present and equals "10", multipanelScheme is configured to sfnScheme, 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 Tables 7.3.1.1.2-25 and 7.3.1.1.2-26.
-	2 bits when one PTRS port is configured by maxNrofPorts in PTRS-UplinkConfig, SRS resource set indicator field is absent, CodebookType is configured, 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 Tables 7.3.1.1.2-25.
-	2 bits when two PTRS ports are configured by maxNrofPorts in PTRS-UplinkConfig, the SRS resource set indicator field is absent, CodebookType is configured, maxRank<=4, multipanelScheme is not configured, and one PTRS port is scheduled, 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 7.3.1.1.2-25.
-	2 bits when two PTRS ports are configured by maxNrofPorts in PTRS-UplinkConfig, the SRS resource set indicator field is absent, CodebookType=Codebook2 or Codebook3, maxRank<=4, multipanelScheme is not configured, and two PTRS ports are scheduled, 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 7.3.1.1.2-26.
-	2 bits when two PTRS ports are configured by maxNrofPorts in PTRS-UplinkConfig, the SRS resource set indicator field is absent, CodebookType=Codebook4, maxRank<=4, multipanelScheme is not configured, and two PTRS ports are scheduled, 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.
-	2 bits when one PTRS port is 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 and DMRS port(s) corresponding to the selected codeword according to Table 7.3.1.1.2-25B, where the selected codeword is the codeword with higher MCS for the initial PUSCH if the MCS indices of the two codewords are different for the initial PUSCH, or codeword 0 otherwise. 
-	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.
< Unchanged parts are omitted >



DMRS indication for PUSCH with rank=2
	Agreement
For the antenna ports indication in DCI format 0_1/0_2 for Rel.18 eType1 DMRS ports with maxLength = 2 for PUSCH, following Table 7.3.1.1.2-46, Table 7.3.1.1.2-47, Table 7.3.1.1.2-48, and Table 7.3.1.1.2-49 are supported.
· Note: Row(s) agreed for PUSCH does not imply it is also agreed for PDSCH.
Table 7.3.1.1.2-46: Antenna port(s), transform precoder is disabled, dmrs-Type=eType1, maxLength=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
	1
	8
	1

	15
	1
	9
	1

	16
	2
	8
	1

	17
	2
	9
	1

	18
	2
	10
	1

	19
	2
	11
	1

	20
	2
	8
	2

	21
	2
	9
	2

	22
	2
	10
	2

	23
	2
	11
	2

	24
	2
	12
	2

	25
	2
	13
	2

	26
	2
	14
	2

	27
	2
	15
	2

	[28
	1
	8
	2]

	[29
	1
	9
	2]

	[30
	1
	12
	2]

	[31
	1
	13
	2]


Table 7.3.1.1.2-13-47: Antenna port(s), transform precoder is disabled, dmrs-Type= eType1, 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
	8,10
	1]

	14
	2
	8,9
	2

	[15
	2
	10,11
	2]

	[16
	2
	12,13
	2]

	[17
	2
	14,15
	2]

	[18
	2
	8,12
	2]

	[19
	2
	10,14
	2]

	[20
	2
	9,11
	1]

	[21
	2
	1,3
	1]

	[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]

	[30
	1
	0,1
	2]

	[31
	1
	8,9
	2]

	[32
	1
	4,5
	2]

	[33
	1
	12,13
	2]


Agreement
For the antenna ports tables for Rel.18 eType1 DMRS ports with maxLength = 2 for PUSCH in RAN1#114 agreement, at least support the following rows:
· Row 28-31 for rank 1 with the following modification.
Table 7.3.1.1.2-46: Antenna port(s), transform precoder is disabled, dmrs-Type=eType1, maxLength=2, rank = 1
	Value
	Number of DMRS CDM group(s) without data
	DMRS port(s)
	Number of front-load symbols

	28
	1
	0 
	2

	29
	1
	1 
	2

	30
	1
	8 
	2

	31
	1
	9 
	2


Agreement
For the antenna ports tables for Rel.18 eType1 DMRS ports with maxLength = 2 for PUSCH in RAN1#114 agreement, at least support the following rows:
· Row 20 for rank 2.
· Row 15-17 for rank 3.
· Row 30-33 for rank 2.


Support the following TP.
Reason for change:
In the previous meeting, when dmrs-Type=1, enhanced-dmrs-Type is configured, maxLength=2, rank =1 or 2, some entries were introduced to achieve time-domain filtering based on two adjcent symbols, i.e., row 28-31with DMRS port {0},{1},{8},{9} in Table 7.3.1.1.2-46 and row 27-30 with DMRS port combination {0,1},{8,9},{4,5},{12,13} in Table 7.3.1.1.2-47. 
However, {4,5}+{12,13} based on FD-OCC4 can achieve the same target as {0,1}+{8,9} based on FD-OCC4 in Table 7.3.1.1.2-47. Meanwhile, considering the performance of time-domain filtering, {0,1}+{4,5} or {8,9}+{12,13} based on TD-OCC2 can’t be used together, which would degrade the performance of time-domain filtering as discussed in the last meeting. Therefore, Row 29 and 30 with DMRS port combination {4,5} and {12,13} are redundant in Table 7.3.1.1.2-47. There are no such rows with DMRS port {4},{5},{12},{13} in Table 7.3.1.1.2-46. 
Summary of change:
Remove row 29 and 30 in Table 7.3.1.1.2-47.
Consequences if not approved:
If not approved, these DMRS indication entries would be redundant and useless.
	TS 38.212
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
	2
	1,3
	1

	19
	2
	0,2
	2

	20
	2
	1,3
	2

	21
	2
	4,6
	2

	22
	2
	5,7
	2

	23
	2
	8,10
	2

	24
	2
	9,11
	2

	25
	2
	12,14
	2

	26
	2
	13,15
	2

	27
	1
	0,1
	2

	28
	1
	8,9
	2

	29
	1
	4,5
	2

	30
	1
	12,13
	2

	2931
	Reserved
	Reserved
	Reserved


< Unchanged parts are omitted >



Uplink PTRS power boosting 
	Agreement
For 8Tx PUSCH, specify the factor related to PUSCH to PTRS power ratio per layer per RE () based on the following principles.
· [bookmark: _Hlk132897206]Principle 1: When the ptrs-Power configures 01, the factor () is 10log10(L), where L is the total number of PUSCH layers.
· Principle 2: When the ptrs-Power configures 00, the factor () is determined as the following
· Principle 2.1: For fully coherent TPMIs, the factor () is 10log10(L), where L is the total number of PUSCH layers.
· Principle 2.2: For non-coherent TPMIs, the factor () is 10log10(Qp), where Qp is the number of PTRS ports scheduled to the UE.
· Principle 2.3: For non-codebook PUSCH, the factor () is 10log10(Qp), where Qp is the number of PTRS ports scheduled to the UE.
· FFS: The factor () for partial coherent TPMIs
Agreement
For 8Tx PUSCH, when the ptrs-Power configures 00, Alt.2 is supported for the factor ([image: ]) for partial coherent TPMIs:
· Alt.2: , where  is the number of PUSCH layers in the antenna group which are precoded coherently with the PUSCH layer / DMRS port where PTRS port x is associated with, and Qp is the number of PTRS ports scheduled to the UE.




Support the following TP.
Reason for change:
If ptrs-Power is not configured in PTRS-UplinkConfig or in case of non-codebook based PUSCH, ptrs-Power in PTRS-UplinkConfig is set to state "00" should be applied for Table 6.2.3.1-3A introduced in Rel-18.
Summary of change:
Add the description of Table 6.2.3.1-3A, when ptrs-Power is not configured in PTRS-UplinkConfig or in case of non-codebook based PUSCH, ptrs-Power in PTRS-UplinkConfig is set to state "00".
Consequences if not approved:
If not approved, UE behavior would be unclear to determine the state "00" or "01" based on Table 6.2.3.1-3A.
	TS 38.214
6.3.2.1 UE PT-RS transmission procedure when transform precoding is not enabled
< Unchanged parts are omitted >

When the UE is scheduled with Qp={1,2} PT-RS port(s) in uplink and the number of scheduled layers is ,





-	If the UE is configured with higher layer parameter ptrs-Power, the PUSCH to PT-RS power ratio per layer per RE  is given by , where  is shown in the Table 6.2.3.1-3 and Table 6.2.3.1-3A according to the higher layer parameter ptrs-Power, the PT-RS scaling factor  specified in clause 6.4.1.2.2.1 of [4, TS 38.211] is given by and also on the 'Precoding Information and Number of Layers' field in DCI.
-	The UE shall assume ptrs-Power in PTRS-UplinkConfig is set to state "00" in Table 6.2.3.1-3 and Table 6.2.3.1-3A if not configured or in case of non-codebook based PUSCH.
-	For partial coherent codebook for 8TX PUSCH transmission, Lx is the number of PUSCH layers in the antenna group which are precoded coherently with the PUSCH layer/DM-RS port that PT-RS port x is associated with, and Qp is the number of PT-RS ports scheduled to the UE.

Table 6.2.3.1-3: Factor related to PUSCH to PT-RS power ratio per layer per RE  other than 8TX PUSCH transmission
	
[bookmark: MCCQCTEMPBM_00000123]UL-PTRS-power / 
	
	
The number of PUSCH layers ( )

	
	1
	2
	3
	4

	
	All cases
	Full coherent
	Partial and non- coherent and non-codebook based
	Full coherent
	Partial and non- coherent and non-codebook based
	Full coherent
	Partial coherent
	Non-coherent and non-codebook based

	00
	0
	3
	3Qp-3
	4.77
	3Qp-3
	6
	3Qp
	3Qp-3

	01
	0
	3
	3
	4.77
	4.77
	6
	6
	6

	10
	Reserved

	11
	Reserved



Table 6.2.3.1-3A: Factor related to PUSCH to PT-RS power ratio per layer per RE [image: ] for 8TX PUSCH transmission
	
[bookmark: MCCQCTEMPBM_00000124]UL-PTRS-power / 
	The number of PUSCH layers ()

	
	1-8

	
	Full coherent
	Partial coherent
	Non-coherent and non-codebook based

	00
	
	
	

	01
	
	
	

	10
	Reserved

	11
	Reserved


< Unchanged parts are omitted >



Conclusion
[bookmark: OLE_LINK13][bookmark: OLE_LINK14]In summary, the following observations and proposals are made for Rel-18 DMRS enhancement.
1. For partial-coherent and non-coherent 8Tx PUSCH with rank<=4, when two PTRS ports are configured, whether one or two PTRS ports are actually scheduled depends on specific TPMI indexes.
For 8Tx PUSCH with maxRank<=4, different tables for PTRS-DMRS association in the current spec can be used separately as follows.
· For full-coherent TMPI, i.e., CodebookType=Codebook1, Table 7.3.1.1.2-25 can be used.
· For partial-coherent TPMI, i.e., CodebookType=Codebook2 or Codebook3, Table 7.3.1.1.2-25 can be used when one PTRS port is scheduled based on TPMI index, and Table 7.3.1.1.2-26 can be used when two PTRS ports are scheduled based on TPMI index.
· For non-coherent TPMI, i.e., CodebookType=Codebook4, Table 7.3.1.1.2-25 can be used when one PTRS port is scheduled based on TPMI index, and Table 7.3.1.1.2-26A can be used when two PTRS ports are scheduled based on TPMI index.
1. Support the following TP.
Reason for change:
In the current spec, for 8Tx PUSCH with maxRank<=4, when two PTRS ports are configured, PTRS-DMRS association is determined by DCI with 2 bits based on Table 7.3.1.1.2-26. However, for partial/non-coherent 8Tx PUSCH, the actually scheduled PTRS ports depend on TPMI indexes. In some cases, only one PTRS port is scheduled with up to 4 layers/DMRS ports. In some other cases, two PTRS ports are actually scheduled with up to 3 layers/DMRS ports for one of the PTRS ports. 
Therefore, to save DCI overhead as much as possible, different tables for PTRS-DMRS association can be used based on the number of actually scheduled PTRS ports. If only one PTRS port is scheduled, Table 7.3.1.1.2-25 can be used with 2-bits DCI. If two PTRS ports are scheduled, different tables can be used for partial-coherent TPMI and non-coherent TPMI, i.e., Table 7.3.1.1.2-26 can be used with 2-bits DCI for partial-coherent TPMI, and Table 7.3.1.1.2-26A can be used with 4-bits DCI for non-coherent TPMI.
Summary of change:
For 8Tx PUSCH with maxRank<=4, clarify the applied table for PTRS-DMRS association indication when one or two PTRS ports are configured by maxNrofPorts in PTRS-UplinkConfig.
Consequences if not approved:
If not approved, PTRS-DMRS association would be broken and UE can’t determine the DMRS port for the PTRS port mapping.
	TS 38.212
7.3.1.1.2	Format 0_1
< Unchanged parts are omitted >
-	PTRS-DMRS association - number of bits determined as follows
-	0 bit if PTRS-UplinkConfig is not configured in either dmrs-UplinkForPUSCH-MappingTypeA or dmrs-UplinkForPUSCH-MappingTypeB and transform precoder is disabled, or if transform precoder is enabled, or if maxRank=1 and multipanelScheme is not configured, or if maxRank=1 and maxRankSfn=1, or if maxRank=1 and maxRankSdm=1 when two PTRS ports are configured by maxNrofPortsforSdm;
-	2 or 4 bits otherwise, where Table 7.3.1.1.2-25/7.3.1.1.2-25A/7.3.1.1.2-25B/7.3.1.1.2-26/7.3.1.1.2-26A are used to indicate the association between PTRS port(s) and DMRS port(s), and the DMRS ports are indicated by the Antenna ports field.
-	2 bits when one PTRS port or two PTRS ports are configured by maxNrofPorts in PTRS-UplinkConfig, SRS resource set indicator field is absent or SRS resource set indicator field is present and equals "00" or “01”, CodebookType is not configured, and maxRank<=4, 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 Tables 7.3.1.1.2-25 and 7.3.1.1.2-26
-	2 bits when one PTRS port or two PTRS ports are configured by maxNrofPorts in PTRS-UplinkConfig, the SRS resource set indicator field is present and equals "10" or “11”, maxRank=3 or 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 Tables 7.3.1.1.2-25 and 7.3.1.1.2-26. 
-	2 bits when one PTRS port is configured by maxNrofPorts in PTRS-UplinkConfig, the SRS resource set indicator field is present and equals "10" and "11", maxRank=2 and multipanelScheme is not configured, the MSB of this field indicates the association between PTRS port(s) and DMRS port(s) corresponding to SRS resource indicator and/or Precoding information and number of layers field, and the LSB of this field indicates the association between PTRS port(s) and DMRS port(s) corresponding to Second SRS resource indicator field and/or Second Precoding information field, according to Table 7.3.1.1.2-25A. 
-	2 bits when two PTRS ports are configured by maxNrofPortsforSDM in PTRS-UplinkConfig, the SRS resource set indicator field is present and equals "10" and multipanelScheme is configured to sdmScheme, the MSB of this field indicates the association between PTRS port 0 and DMRS port(s) corresponding to SRS resource indicator field and/or Precoding information and number of layers field, and the LSB of this field indicates the association between PTRS port 1 and DMRS port(s) corresponding to Second SRS resource indicator field and/or Second Precoding information field, according to Table 7.3.1.1.2-25A. 
-	2 bits when one PTRS port is configured by maxNrofPortsforSDM in PTRS-UplinkConfig, SRS resource set indicator field is present and equals "10" and multipanelScheme is configured to sdmScheme, this field indicates the association between PTRS port and DMRS ports corresponding to SRS resource indicator field and Second SRS resource indicator field and/or Precoding information and number of layers field and Second Precoding information field according to Table 7.3.1.1.2-25.
-	2 bits when one PTRS port or two PTRS ports are configured by maxNrofPorts in PTRS-UplinkConfig, SRS resource set indicator field is present and equals "10", multipanelScheme is configured to sfnScheme, 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 Tables 7.3.1.1.2-25 and 7.3.1.1.2-26.
-	2 bits when one PTRS port is configured by maxNrofPorts in PTRS-UplinkConfig, SRS resource set indicator field is absent, CodebookType is configured, 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 Tables 7.3.1.1.2-25.
-	2 bits when two PTRS ports are configured by maxNrofPorts in PTRS-UplinkConfig, the SRS resource set indicator field is absent, CodebookType is configured, maxRank<=4, multipanelScheme is not configured, and one PTRS port is scheduled, 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 7.3.1.1.2-25.
-	2 bits when two PTRS ports are configured by maxNrofPorts in PTRS-UplinkConfig, the SRS resource set indicator field is absent, CodebookType=Codebook2 or Codebook3, maxRank<=4, multipanelScheme is not configured, and two PTRS ports are scheduled, 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 7.3.1.1.2-26.
-	2 bits when two PTRS ports are configured by maxNrofPorts in PTRS-UplinkConfig, the SRS resource set indicator field is absent, CodebookType=Codebook4, maxRank<=4, multipanelScheme is not configured, and two PTRS ports are scheduled, 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.
-	2 bits when one PTRS port is 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 and DMRS port(s) corresponding to the selected codeword according to Table 7.3.1.1.2-25B, where the selected codeword is the codeword with higher MCS for the initial PUSCH if the MCS indices of the two codewords are different for the initial PUSCH, or codeword 0 otherwise. 
-	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.
< Unchanged parts are omitted >



1. Support the following TP.
Reason for change:
In the previous meeting, when dmrs-Type=1, enhanced-dmrs-Type is configured, maxLength=2, rank =1 or 2, some entries were introduced to achieve time-domain filtering based on two adjcent symbols, i.e., row 28-31with DMRS port {0},{1},{8},{9} in Table 7.3.1.1.2-46 and row 27-30 with DMRS port combination {0,1},{8,9},{4,5},{12,13} in Table 7.3.1.1.2-47. 
However, {4,5}+{12,13} based on FD-OCC4 can achieve the same target as {0,1}+{8,9} based on FD-OCC4 in Table 7.3.1.1.2-47. Meanwhile, considering the performance of time-domain filtering, {0,1}+{4,5} or {8,9}+{12,13} based on TD-OCC2 can’t be used together, which would degrade the performance of time-domain filtering as discussed in the last meeting. Therefore, Row 29 and 30 with DMRS port combination {4,5} and {12,13} are redundant in Table 7.3.1.1.2-47. There are no such rows with DMRS port {4},{5},{12},{13} in Table 7.3.1.1.2-46. 
Summary of change:
Remove row 29 and 30 in Table 7.3.1.1.2-47.
Consequences if not approved:
If not approved, these DMRS indication entries would be redundant and useless.
	TS 38.212
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
	2
	1,3
	1

	19
	2
	0,2
	2

	20
	2
	1,3
	2

	21
	2
	4,6
	2

	22
	2
	5,7
	2

	23
	2
	8,10
	2

	24
	2
	9,11
	2

	25
	2
	12,14
	2

	26
	2
	13,15
	2

	27
	1
	0,1
	2

	28
	1
	8,9
	2

	29
	1
	4,5
	2

	30
	1
	12,13
	2

	2931
	Reserved
	Reserved
	Reserved


< Unchanged parts are omitted >



1. Support the following TP.
Reason for change:
If ptrs-Power is not configured in PTRS-UplinkConfig or in case of non-codebook based PUSCH, ptrs-Power in PTRS-UplinkConfig is set to state "00" should be applied for Table 6.2.3.1-3A introduced in Rel-18.
Summary of change:
Add the description of Table 6.2.3.1-3A, when ptrs-Power is not configured in PTRS-UplinkConfig or in case of non-codebook based PUSCH, ptrs-Power in PTRS-UplinkConfig is set to state "00".
Consequences if not approved:
If not approved, UE behavior would be unclear to determine the state "00" or "01" based on Table 6.2.3.1-3A.
	TS 38.214
6.3.2.1 UE PT-RS transmission procedure when transform precoding is not enabled
< Unchanged parts are omitted >

When the UE is scheduled with Qp={1,2} PT-RS port(s) in uplink and the number of scheduled layers is ,





-	If the UE is configured with higher layer parameter ptrs-Power, the PUSCH to PT-RS power ratio per layer per RE  is given by , where  is shown in the Table 6.2.3.1-3 and Table 6.2.3.1-3A according to the higher layer parameter ptrs-Power, the PT-RS scaling factor  specified in clause 6.4.1.2.2.1 of [4, TS 38.211] is given by and also on the 'Precoding Information and Number of Layers' field in DCI.
-	The UE shall assume ptrs-Power in PTRS-UplinkConfig is set to state "00" in Table 6.2.3.1-3 and Table 6.2.3.1-3A if not configured or in case of non-codebook based PUSCH.
-	For partial coherent codebook for 8TX PUSCH transmission, Lx is the number of PUSCH layers in the antenna group which are precoded coherently with the PUSCH layer/DM-RS port that PT-RS port x is associated with, and Qp is the number of PT-RS ports scheduled to the UE.

Table 6.2.3.1-3: Factor related to PUSCH to PT-RS power ratio per layer per RE  other than 8TX PUSCH transmission
	
UL-PTRS-power / 
	
	
The number of PUSCH layers ( )

	
	1
	2
	3
	4

	
	All cases
	Full coherent
	Partial and non- coherent and non-codebook based
	Full coherent
	Partial and non- coherent and non-codebook based
	Full coherent
	Partial coherent
	Non-coherent and non-codebook based

	00
	0
	3
	3Qp-3
	4.77
	3Qp-3
	6
	3Qp
	3Qp-3

	01
	0
	3
	3
	4.77
	4.77
	6
	6
	6

	10
	Reserved

	11
	Reserved



Table 6.2.3.1-3A: Factor related to PUSCH to PT-RS power ratio per layer per RE [image: ] for 8TX PUSCH transmission
	
UL-PTRS-power / 
	The number of PUSCH layers ()

	
	1-8

	
	Full coherent
	Partial coherent
	Non-coherent and non-codebook based

	00
	
	
	

	01
	
	
	

	10
	Reserved

	11
	Reserved


< Unchanged parts are omitted >
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