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1. Introduction
[bookmark: _Hlk101945701][bookmark: _Hlk101945970]In this contribution, we discuss remaining issues for DMRS enhancements for Rel.18 MIMO. 
2. Remaining rows of PUSCH DMRS ports tables
Based on the previous RAN1 agreements, there are several rows with [ ], which are highlighted in yellow in the following tables. We believe we should decide whether to support the yellow highlighted rows.
	eType1, maxLength2
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


Table 7.3.1.1.2-14-48: Antenna port(s), transform precoder is disabled, dmrs-Type= eType1, 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
	2
	8-10
	1]

	[4
	2
	8,9,12
	2]

	[5
	2
	10,11,14
	2]

	6
	1
	0,1,8
	1

	7
	2
	0,1,8
	1

	8
	2
	2,3,10
	1

	[9
	1
	0,1,8
	2]

	[10
	1
	4,5,12
	2]

	[11
	2
	0,1,8
	2]

	[12
	2
	4,5,12
	2]

	[13
	2
	2,3,10
	2]

	[14
	2
	6,7,14
	2]

	15
	2
	5,8,9
	2

	16
	2
	7,10,11
	2

	17
	2
	7,12,13
	2

	18-31
	Reserved
	Reserved
	Reserved


Table 7.3.1.1.2-15-49: Antenna port(s), transform precoder is disabled, dmrs-Type= eType1, 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
	8-11
	1]

	5
	2
	8,9,12,13
	2

	6
	2
	10,11,14,15
	2

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

	8
	1
	0,1,8,9
	1

	9
	2
	0,1,8,9
	1

	10
	2
	2,3,10,11
	1

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

	[12
	1
	4,5,12,13
	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]

	17-31
	Reserved
	Reserved
	Reserved


eType2, maxLength1
Table 7.3.1.1.2-17-55: Antenna port(s), transform precoder is disabled, dmrs-Type= eType2, maxLength=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
	1
	12,13

	8
	2
	12,13

	9
	2
	14,15

	10
	3
	12,13

	11
	3
	14,15

	12
	3
	16,17

	[13
	2
	12,14]

	14
	3
	13,15

	15
	2
	13,15

	16-31
	Reserved
	Reserved


Table 7.3.1.1.2-18-56: Antenna port(s), transform precoder is disabled, dmrs-Type= eType2, maxLength=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
	2
	12-14]

	[4
	3
	12-14]

	[5
	3
	15-17]

	6
	1
	0,1,12

	7
	2
	0,1,12

	8
	2
	2,3,14

	9
	3
	0,1,12

	10
	3
	2,3,14

	11
	3
	4,5,16

	12
	3
	13,15,17

	13-31
	Reserved
	Reserved


Table 7.3.1.1.2-19-57: Antenna port(s), transform precoder is disabled, dmrs-Type= eType2, maxLength=1, rank = 4
	Value
	Number of DMRS CDM group(s) without data
	DMRS port(s)

	0
	2
	0-3

	1
	3
	0-3

	[2
	2
	12-15]

	[3
	3
	12-15]

	4
	1
	0,1,12,13

	5
	2
	0,1,12,13

	6
	2
	2,3,14,15

	7
	3
	0,1,12,13

	8
	3
	2,3,14,15

	9
	3
	4,5,16,17

	10-31
	Reserved
	Reserved


eType2, maxLength2
Table 7.3.1.1.2-21-63: Antenna port(s), transform precoder is disabled, dmrs-Type= eType2, 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
	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
	1
	12,13
	1

	20
	2
	12,13
	1

	21
	2
	14,15
	1

	22
	3
	12,13
	1

	23
	3
	14,15
	1

	24
	3
	16,17
	1

	[25
	2
	12,14
	1]

	26
	3
	12,13
	2

	27
	3
	14,15
	2

	28
	3
	16,17
	2

	29
	3
	18,19
	2

	30
	3
	20,21
	2

	31
	3
	22,23
	2

	32
	1
	12,13
	2

	33
	1
	18,19
	2

	34
	2
	12,13
	2

	35
	2
	14,15
	2

	36
	2
	18,19
	2

	37
	2
	20,21
	2

	38
	3
	13,15
	1

	39
	2
	13,15
	1

	40-63
	Reserved
	Reserved
	Reserved


Table 7.3.1.1.2-22-64: Antenna port(s), transform precoder is disabled, dmrs-Type= eType2, 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
	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
	2
	12-14
	1]

	[7
	3
	12-14
	1]

	[8
	3
	15-17
	1]

	[9
	3
	12,13,18
	2]

	[10
	3
	14,15,20
	2]

	[11
	3
	16,17,22
	2]

	12
	1
	0,1,12
	1

	13
	2
	0,1,12
	1

	14
	2
	2,3,14
	1

	15
	3
	0,1,12
	1

	16
	3
	2,3,14
	1

	17
	3
	4,5,16
	1

	[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]

	30
	3
	7,12,13
	2

	31
	3
	9,14,15
	2

	32
	3
	11,16,17
	2

	33
	3
	9,18,19
	2

	34
	3
	18,19,20
	2

	35
	3
	21,22,23
	2

	36
	3
	13,15,17
	1

	37-63
	Reserved
	Reserved
	Reserved


Table 7.3.1.1.2-23-65: Antenna port(s), transform precoder is disabled, dmrs-Type= eType2, 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
	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
	2
	12-15
	1]

	[6
	3
	12-15
	1]

	7
	3
	12,13,18,19
	2

	8
	3
	14,15,20,21
	2

	9
	3
	16,17,22,23
	2

	10
	1
	0,1,12,13
	1

	11
	2
	0,1,12,13
	1

	12
	2
	2,3,14,15
	1

	13
	3
	0,1,12,13
	1

	14
	3
	2,3,14,15
	1

	15
	3
	4,5,16,17
	1

	[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]

	28-63
	Reserved
	Reserved
	Reserved






In our view, if there is any benefit of supporting the rows with [ ] compared to the existing agreed rows, we support the rows.
· For eType1, maxLength=2, rank = 2, since {9, 11} is already supported for eType1, maxLength=1, we think it should be also supported instead of {8, 10} in row 13 in the current table.
· For other rows, we don’t see the benefit of supporting, because the existing rows are substitutable for the same purposes.
Proposal 1
· For the antenna ports indication in Rel.18 eType1 DMRS ports with maxLength = 2 for PUSCH, support/remove the following rows in RAN1#114 agreements.
· Support row 13 of eType1, maxLength=2, rank2 with the following update.
· Remove all remaining rows with [ ], unless there is any clear benefit compared to the existing rows.
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

	[13
	2
	9, 11 8,10
	1]



Proposal 2
· For the antenna ports indication in Rel.18 eType2 DMRS ports with maxLength = 1 for PUSCH, support/remove the following rows in RAN1#114 agreements.
· Remove all rows with [ ], unless there is any clear benefit compared to the existing rows.

Proposal 3
· For the antenna ports indication in Rel.18 eType2 DMRS ports with maxLength = 2 for PUSCH, support/remove the following rows in RAN1#114 agreements.
· Remove all rows with [ ], unless there is any clear benefit compared to the existing rows.

3. Msg. A PUSCH
In RAN1#113, the following agreement was made. 
	Agreement
Rel.18 eType1/eType2 DMRS is not applied to Msg.A PUSCH.



The intention of the agreement is that Rel.15 DMRS ports is applied to Msg. A PUSCH based on the legacy. In the latest Rel.18 CR [1], the above agreement was specified as following. 
	6.2.2       UE DM-RS transmission procedure
[For MsgA PUSCH transmission, the UE is not expected to be configured with the higher layer parameters [enhanced-dmrs-Type_r18] set to ‘enabled’.] 



The current text looks to prohibit gNB to configure Rel.18 DMRS ports when Msg. A PUSCH is transmitted, which is different from the original intention of the agreement. Since “Rel.18 DMRS ports is not applied” means “Rel.15 DMRS ports is applied”, we suggest to clarify that UE ignores the higher layer parameters [enhanced-dmrs-Type_r18] in DMRS-UplinkConfig for Msg. A PUSCH transmission.
Another option is to remove the whole yellow highlighted text from the spec. However, it causes misunderstanding because DMRS type for Msg. A is not configured in MsgA-DMRS-Config-r16 but configured in DMRS-UplinkConfig in our understanding. If we remove the yellow highlighted text, it looks Rel.18 DMRS ports is applied to Msg. A PUSCH, if the higher layer parameter [enhanced-dmrs-Type_r18] is configured in DMRS-UplinkConfig, which is not aligned with the agreement.

Proposal 4
· For Msg. A PUSCH, adopt the following TP for TS 38.214.
	[bookmark: _Toc11352161][bookmark: _Toc20318051][bookmark: _Toc27299949][bookmark: _Toc29673224][bookmark: _Toc29673365][bookmark: _Toc29674358][bookmark: _Toc36645588][bookmark: _Toc45810637][bookmark: _Toc130409844]6.2.2       UE DM-RS transmission procedure
*** Unchanged parts are omitted ***
[For MsgA PUSCH transmission, the UE ignores is not expected to be configured with the higher layer parameters [enhanced-dmrs-Type_r18] in DMRS-UplinkConfig, if configured. set to ‘enabled’.] 
*** Unchanged parts are omitted ***



4. PTRS for 8Tx
In the latest Rel.18 CR [1], the following is specified.
	6.2.3	UE PT-RS transmission procedure
If a UE is scheduled with two codewords,
-	if the UE is configured with the higher layer parameter maxNrofPorts in PTRS-UplinkConfig set to 'n1', the PT-RS port is associated with the one of DM-RS ports indicated by DCI field PTRS-DMRS association for the codeword with the higher MCS. If the MCS indices of the two codewords are the same, the PT-RS antenna port is associated with codeword 0. When a codeword is scheduled to transmit PUSCH for retransmission, the MCS for determining PT-RS association to codeword is obtained from the DCI for the same transport block in the initial transmission. 
-	if the UE is configured with the higher layer parameter maxNrofPorts in PTRS-UplinkConfig set to 'n2', each PT-RS port is associated with the one of DM-RS pors indicated by DCI field PTRS-DMRS association. [PUSCH antenna port 1000, 1001, 1004 and 1005 share PT-RS port 0, and PUSCH antenna port 1002, 1003, 1006 and 1007 share PT-RS port 1.]



The yellow highlighted part was specified by Spec. editor, but it was kept with [ ], because there is no explicit agreement. We believe the discussion point of the yellow highlighted part is how to associate the coherent PUSCH antenna ports in one antenna coherent group associated with a PTRS port. For the coherent PUSCH antenna ports in one antenna coherent group, we have the following agreement in AI9.1.4.2 in RAN1#113. 
	Agreement (RAN1#113)
For codebook design of an 8TX partial-coherent UE, configured with an 8-port SRS resource
· For when Ng=2, following convention for assumption of port coherency scheme is used
· Alt 2: two coherent groups of {0,1,4,5} and {2,3,6,7}
· For when Ng=4, following convention for assumption of port coherency scheme is used
· Alt 1: four coherent groups of {0,4}, {1,5}, {2,6}, and {3,7}



For 2-port PTRS, we believe the current CR is aligned with the above agreement, and we support to specify the yellow highlighted part without modification.

Proposal 5
· For PTRS for 8Tx PUSCH, adopt the following TP for TS 38.214.
	6.2.3	UE PT-RS transmission procedure
*** Unchanged parts are omitted ***
If a UE is scheduled with two codewords,
-	if the UE is configured with the higher layer parameter maxNrofPorts in PTRS-UplinkConfig set to 'n1', the PT-RS port is associated with the one of DM-RS ports indicated by DCI field PTRS-DMRS association for the codeword with the higher MCS. If the MCS indices of the two codewords are the same, the PT-RS antenna port is associated with codeword 0. When a codeword is scheduled to transmit PUSCH for retransmission, the MCS for determining PT-RS association to codeword is obtained from the DCI for the same transport block in the initial transmission. 
-	if the UE is configured with the higher layer parameter maxNrofPorts in PTRS-UplinkConfig set to 'n2', each PT-RS port is associated with the one of DM-RS pors indicated by DCI field PTRS-DMRS association. [PUSCH antenna port 1000, 1001, 1004 and 1005 share PT-RS port 0, and PUSCH antenna port 1002, 1003, 1006 and 1007 share PT-RS port 1.]
*** Unchanged parts are omitted ***



5. Conclusion
In this contribution, we discussed remaining issues for DMRS enhancements for Rel.18 MIMO. Based on the discussion, we made following proposals.
Proposal 1
· For the antenna ports indication in Rel.18 eType1 DMRS ports with maxLength = 2 for PUSCH, support/remove the following rows in RAN1#114 agreements.
· Support row 13 of eType1, maxLength=2, rank2 with the following update.
· Remove all remaining rows with [ ], unless there is any clear benefit compared to the existing rows.
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

	[13
	2
	9, 11 8,10
	1]



Proposal 2
· For the antenna ports indication in Rel.18 eType2 DMRS ports with maxLength = 1 for PUSCH, support/remove the following rows in RAN1#114 agreements.
· Remove all rows with [ ], unless there is any clear benefit compared to the existing rows.

Proposal 3
· For the antenna ports indication in Rel.18 eType2 DMRS ports with maxLength = 2 for PUSCH, support/remove the following rows in RAN1#114 agreements.
· Remove all rows with [ ], unless there is any clear benefit compared to the existing rows.

Proposal 4
· For Msg. A PUSCH, adopt the following TP for TS 38.214.
	6.2.2       UE DM-RS transmission procedure
*** Unchanged parts are omitted ***
[For MsgA PUSCH transmission, the UE ignores is not expected to be configured with the higher layer parameters [enhanced-dmrs-Type_r18] in DMRS-UplinkConfig, if configured. set to ‘enabled’.] 
*** Unchanged parts are omitted ***



Proposal 5
· For PTRS for 8Tx PUSCH, adopt the following TP for TS 38.214.
	6.2.3	UE PT-RS transmission procedure
*** Unchanged parts are omitted ***
If a UE is scheduled with two codewords,
-	if the UE is configured with the higher layer parameter maxNrofPorts in PTRS-UplinkConfig set to 'n1', the PT-RS port is associated with the one of DM-RS ports indicated by DCI field PTRS-DMRS association for the codeword with the higher MCS. If the MCS indices of the two codewords are the same, the PT-RS antenna port is associated with codeword 0. When a codeword is scheduled to transmit PUSCH for retransmission, the MCS for determining PT-RS association to codeword is obtained from the DCI for the same transport block in the initial transmission. 
-	if the UE is configured with the higher layer parameter maxNrofPorts in PTRS-UplinkConfig set to 'n2', each PT-RS port is associated with the one of DM-RS pors indicated by DCI field PTRS-DMRS association. [PUSCH antenna port 1000, 1001, 1004 and 1005 share PT-RS port 0, and PUSCH antenna port 1002, 1003, 1006 and 1007 share PT-RS port 1.]
*** Unchanged parts are omitted ***
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