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Introduction
In this contribution, we share our views on the issues for DMRS enhancements. In section 2.1 we consider orthogonal DMRS ports to support more number of MU-MIMO UEs, and in section 2.2 we discuss the potential DMRS enhancement for 8Tx UL transmission.
Discussion
DMRS enhancement for MU-MIMO

The following agreements were made in previous meetings. 
	Agreement
For RAN1#111 agreement of the antenna ports indication in Rel.18 eType1 DMRS ports with maxLength = 1 for PDSCH, for S-DCI based M-TRP,
· Support all rows of DMRS port combinations and Number of DMRS CDM group(s) without data for Rel.18 eType1 DMRS ports with maxLength = 1 for PDSCH for S-TRP, in addition to row 30 for 1CW in RAN1#112 agreement.
· If MU-MIMO restriction (i.e. UE does not expect to be multiplexed with other DMRS ports in the same CDM group) is introduced to certain row(s) for S-TRP, the MU-restriction is applied to the same row(s) for S-DCI based M-TRP.

Agreement
For the antenna ports indication in Rel.18 eType1 DMRS ports with maxLength = 2 for PDSCH, for S-DCI based M-TRP case, support all the following rows of DMRS port combinations and Number of DMRS CDM group(s) without data.
· All rows for Rel.18 eType1 DMRS ports with maxLength = 2 for PDSCH for S-TRP.
· If MU-MIMO restriction (i.e. UE does not expect to be multiplexed with other DMRS ports in the same CDM group) is introduced to certain row(s) for S-TRP, the MU-restriction is applied to the same row(s) for S-DCI based M-TRP.
· For one CW, add new row 68 in Table 7.3.1.2.2-2A-X.
· For row 68, introduce MU-MIMO restriction (i.e. UE does not expect to be multiplexed with other DMRS ports in the same CDM group).

Table 7.3.1.2.2-2A-X: Antenna port(s) (1000 + DMRS port), dmrs-Type=eType1, maxLength=2
	One Codeword:
Codeword 0 enabled,
Codeword 1 disabled

	Value
	Number of DMRS CDM group(s) without data
	DMRS port(s)
	Number of front-load symbols

	…
	…
	…
	…

	68
	2
	0,2,3
	1



Agreement
For the antenna ports indication in Rel.18 eType2 DMRS ports with maxLength = 1 for PDSCH, for S-DCI based M-TRP case, support all the following rows of DMRS port combinations and Number of DMRS CDM group(s) without data.
· All rows for Rel.18 eType2 DMRS ports with maxLength = 1 for PDSCH for S-TRP.
· If MU-MIMO restriction (i.e. UE does not expect to be multiplexed with other DMRS ports in the same CDM group) is introduced to certain row(s) for S-TRP, the MU-restriction is applied to the same row(s) for S-DCI based M-TRP.
· For one CW, add new row 60 in Table 7.3.1.2.2-3A-X.
· For row 60, introduce MU-MIMO restriction (i.e. UE does not expect to be multiplexed with other DMRS ports in the same CDM group).

Table 7.3.1.2.2-3A-X: Antenna port(s) (1000 + DMRS port), dmrs-Type=eType2, maxLength=1
	One Codeword:
Codeword 0 enabled,
Codeword 1 disabled

	Value
	Number of DMRS CDM group(s) without data
	DMRS port(s)

	…
	…
	…

	60
	2
	0,2,3



Agreement
For the antenna ports indication in Rel.18 eType2 DMRS ports with maxLength = 2 for PDSCH, for S-DCI based M-TRP case, support all the following rows of DMRS port combinations and Number of DMRS CDM group(s) without data.
· All rows for Rel.18 eType2 DMRS ports with maxLength = 2 for PDSCH for S-TRP.
· If MU-MIMO restriction (i.e. UE does not expect to be multiplexed with other DMRS ports in the same CDM group) is introduced to certain row(s) for S-TRP, the MU-restriction is also applied to the same row(s) for S-DCI based M-TRP.
· For one CW, add new row 128 in Table 7.3.1.2.2-4A-X.
· For row 128, introduce MU-MIMO restriction (i.e. UE does not expect to be multiplexed with other DMRS ports in the same CDM group).

Table 7.3.1.2.2-4A-X: Antenna port(s) (1000 + DMRS port), dmrs-Type=eType2, maxLength=2
	One Codeword:
Codeword 0 enabled,
Codeword 1 disabled

	Value
	Number of DMRS CDM group(s) without data
	DMRS port(s)
	Number of front-load symbols

	…
	…
	…
	…

	128
	2
	0,2,3
	1



Agreement
For RAN1#111 agreement of the antenna ports indication in Rel.18 eType1 DMRS ports with maxLength = 1 for PDSCH, at least for S-TRP case,
· For 1 CW,
· Do not support row 21-22
· FFS: Whether to support row 23
	One Codeword:
Codeword 0 enabled,
Codeword 1 disabled

	Value
	Number of DMRS CDM group(s) without data
	DMRS port(s)

	21
	[2]
	[8-10]

	22
	[2]
	[8-11]



Agreement
For RAN1#111 agreement of the antenna ports indication in Rel.18 eType1 DMRS ports with maxLength = 1 for PDSCH, at least for S-TRP case,
· For 2 CWs,
· Alt.1: Confirm the working assumption in RAN1#112 with modification (in red).
· Alt.3-1: Support at least row 0-3 for 2 CWs in Table 4-0.
Table 4-0: DMRS ports for 2CWs.
	Two Codewords:
Codeword 0 enabled,
Codeword 1 enabled

	Value
	Number of DMRS CDM group(s) without data
	DMRS port(s)

	0
	2
	0,1,2,3,8

	1
	2
	0,1,2,3,8,10

	2
	2
	0,1,2,3,8,9,10

	3
	2
	0,1,2,3,8,9,10,11

	[4]
	[2]
	[0,1,2,3,10]

	[5]
	[2]
	[0,1,8,2,3,10]

	[6]
	[2]
	[0,1,8,2,3,10,11]

	[7]
	[2]
	[0,1,8,9,2,3,10,11]

	[8]
	[2]
	[0,2,3,8,9]

	[9]
	[2]
	[0,1,2,3,8,9]


FFS: Additional rows (rows 4~9) if there is technical justification.



[bookmark: _GoBack]We agreed on S-TRP and MU-MIMO restriction antenna ports in eType1 DMRS ports with maxLength=1. For 1 CW, rows 0-2, 12-14, 24-25 (rows with number of DMRS CDM group(s) without data = 1) were included in the new table, rows 21-22 were deleted, and rows 9-11 has been agreed with MU-MIMO restrictions.
 In addition, in the same way as eType1 DMRS ports with maxLength=1, eType1 DMRS ports with maxLength=2 and eType2 DMRS ports with maxLength=1 & 2 antenna port table should be considered with 3 different CATs. Rel-18 DMRS tables are proposed in Appendix. Also, given that only semi-static switching is supported between legacy DMRS table and Rel-18 DMRS table, all legacy ports should be supported in Rel-18 DMRS table. For 2 CW, an agreement on port combination for eType 1 with maxLength=1 was made in the last meeting. In our view, we don’t need the additional rows (row 4-9) in the FSS. This is because one to one mapping between the CDM group and the CW is not supported in the legacy DMRS for rank=5-8, so we can reuse the legacy principle.

Proposal #1: Support eType1 DMRS ports with maxLength=2 and eType2 DMRS ports with maxLength=1 & 2 antenna port table in Appendix.

Proposal #2: For 2 CW for eType 1 with maxLength=1, remove the additional rows (row 4-9) in the FSS.

8Tx UL DMRS

	Agreement
For > 4 layers PUSCH with Rel.18 eType 1/eType 2 DMRS ports, support at least the same DMRS port combination(s) as that for rank = 5,6,7,8 for PDSCH with Rel.18 eType 1/eType 2 DMRS ports at least for full or non-coherent UL codebook based PUSCH and non-codebook based PUSCH.

Working Assumption
· Adopt Table 7.3.1.1.2-12B/13B/14B/15B/16B/17B/20B/21B/22B/23B to support signalling >4 ranks PUSCH with Rel-15 DMRS ports at least for full or non-coherent UL codebook based PUSCH and non-codebook based PUSCH.
· FFS: Whether/how some of bits in the antenna ports field can be reused for other purpose for >4 ranks PUSCH.
Table 7.3.1.1.2-12B: Antenna port(s), transform precoder is disabled, dmrs-Type=1, maxLength=2, rank = 5
	Value
	Number of DMRS CDM group(s) without data
	DMRS port(s)
	Number of front-load symbols

	0
	2
	0-4
	2

	1-15
	Reserved
	Reserved
	Reserved



Table 7.3.1.1.2-13B: Antenna port(s), transform precoder is disabled, dmrs-Type= 1, maxLength=2, rank = 6
	Value
	Number of DMRS CDM group(s) without data
	DMRS port(s)
	Number of front-load symbols

	0
	2
	0,1,2,3,4,6
	2

	1-15
	Reserved
	Reserved
	Reserved



Table 7.3.1.1.2-14B: Antenna port(s), transform precoder is disabled, dmrs-Type= 1, maxLength=2, rank = 7
	Value
	Number of DMRS CDM group(s) without data
	DMRS port(s)
	Number of front-load symbols

	0
	2
	0,1,2,3,4,5,6
	2

	1-15
	Reserved
	Reserved
	Reserved



Table 7.3.1.1.2-15B: Antenna port(s), transform precoder is disabled, dmrs-Type= 1, maxLength=2, rank = 8
	Value
	Number of DMRS CDM group(s) without data
	DMRS port(s)
	Number of front-load symbols

	0
	2
	0,1,2,3,4,5,6,7
	2

	1-15
	Reserved
	Reserved
	Reserved



Table 7.3.1.1.2-16B: Antenna port(s), transform precoder is disabled, dmrs-Type= 2, maxLength=1, rank=5
	Value
	Number of DMRS CDM group(s) without data
	DMRS port(s)

	0
	3
	0-4

	1-15
	Reserved
	Reserved



Table 7.3.1.1.2-17B: Antenna port(s), transform precoder is disabled, dmrs-Type= 2, maxLength=1, rank=6
	Value
	Number of DMRS CDM group(s) without data
	DMRS port(s)

	0
	3
	0-5

	1-15
	Reserved
	Reserved



Table 7.3.1.1.2-20B: Antenna port(s), transform precoder is disabled, dmrs-Type= 2, maxLength=2, rank=5
	Value
	Number of DMRS CDM group(s) without data
	DMRS port(s)
	Number of front-load symbols

	0
	3
	0-4
	1

	1
	2
	0,1,2,3,6
	2

	12-31
	Reserved
	Reserved
	Reserved



Table 7.3.1.1.2-21B: Antenna port(s), transform precoder is disabled, dmrs-Type= 2, maxLength=2, rank=6
	Value
	Number of DMRS CDM group(s) without data
	DMRS port(s)
	Number of front-load symbols

	0
	3
	0-5
	1

	1
	2
	0,1,2,3,6,8
	2

	2-31
	Reserved
	Reserved
	Reserved



Table 7.3.1.1.2-22B: Antenna port(s), transform precoder is disabled, dmrs-Type= 2, maxLength=2, rank=7
	Value
	Number of DMRS CDM group(s) without data
	DMRS port(s)
	Number of front-load symbols

	0
	2
	0,1,2,3,6,7,8
	2

	1-31
	Reserved
	Reserved
	Reserved



Table 7.3.1.1.2-23B: Antenna port(s), transform precoder is disabled, dmrs-Type= 2, maxLength=2, rank=8
	Value
	Number of DMRS CDM group(s) without data
	DMRS port(s)
	Number of front-load symbols

	0
	2
	0,1,2,3,6,7,8,9
	2

	1-31
	Reserved
	Reserved
	Reserved



Agreement
Confirm the following Working Assumption in RAN1#112 at least for NCB based PUSCH:
· To support PUSCH with rank = 5-8, support the following for enhancement of DMRS port allocation tables.
· Option 1: Separate DMRS ports tables for rank 5,6,7,8 for each of eType1/eType2 and maxLength=1/2 (similar to the current UL DMRS ports table).
· FFS: whether/how to reuse the reserved field in antenna ports field for other purposes can be discussed in AI9.1.4.2 [or AI9.1.3.1].
· Note: The above Working Assumption for CB based PUSCH may be confirmed later.
Agreement
For two PTRS ports for partial/non-coherent PUSCH, PTRS-DMRS association for PUSCH with up to 8 layers is down selected from the following.
· Alt.1: The size of PTRS-DMRS association field is 4-bit in DCI format 0_1/0_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


· Alt.2: 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.
· If the MCS is the same for two CWs, the PTRS port is associated with the first CW.
Table 2: 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


· Alt.3: The size of PTRS-DMRS association field is 2-bit in DCI format 0_1/0_2.
· For PUSCH with rank 5-8, 2-bit of antenna ports field is reused in addition to 2-bit PTRS-DMRS association in DCI format 0_1/0_2, and total 4-bit is used for PTRS-DMRS association.
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


· Alt.4: The size of PTRS-DMRS association field is 2-bit in DCI format 0_1/0_2.
Table 2: 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



Conclusion
For MU-MIMO within a CDM group between Rel.15 DMRS ports and Rel.18 DMRS ports,
For PUSCH, there is no restriction.




When increasing from max rank 4 to max rank 8, it is necessary to discuss how to indicate the UL DMRS ports for more than 4 layers. According to working assumption, 1 bit in dmrs-Type=2, and maxLength=2 can be used as UL DMRS port indication and the rest of the DMRS field can be reused to indicate other scheduling parameters. On the other hand, if only one of the DL DMRS combinations is introduced in the UL for each of rank 5-8, the entire bits of the UL DMRS antenna port indication field can be reused for 2nd CW scheduling for ranks 5/6/7/8. Therefore, it can be used as a scheduling field such as NDI and/or RV for 2nd UL CW.
For example, if the working assumption is confirmed, the port indication field for "dmrs-Type=1, and maxLength=2", "dmrs-Type=2, and maxLength=1" and "dmrs-Type=2, and maxLength=2" have unused 4 bits. Therefore, these 4 bits can be reused for 1 bit NDI or/and 2bits RV. They can also be used as DMRS-PTRS association field for Alt. 3. In addition, Rel-18 DMRS fields with eType can also be reused for NDI, RV and PTRS association for 2 CW.


Proposal #3: Confirm the working assumption for UL DMRS ports indication for rank 5/6/7/8.

Proposal #4: For PUSCH with rank 5-8, the remaining 4 bits of DMRS antenna port field should be reused as follows:
· 2-bits for DMRS-PTRS association in addition to legacy 2-bit DMRS-PTRS association field, i.e. Alt. 3 for PTRS-DMRS association
· 1 or 2-bits for NDI or RV for the 2nd codeword.

In legacy system, up to 2 UL PT-RS ports are supported considering partial/non-coherent 4 ports. Meanwhile, for 8 Tx antenna ports, there can be no coherence at all among 8 antenna ports or 4 pairs of coherent antenna ports can be considered depending on antenna implementation. In this case, 2 PT-RS ports may not be sufficient for phase noise estimation from more than two phase noise sources. Therefore, increasing the maximum number of PT-RS ports can be considered.

Proposal #5: For the non/partial coherence 8Tx antenna ports, consider increasing the maximum number of PT-RS ports up to 4.

Conclusion
In this contribution, we share our views on the objective for Rel-18 on DMRS, and propose the followings based on the discussion.

DMRS enhancement for MU-MIMO:

Proposal #1: Support eType1 DMRS ports with maxLength=2 and eType2 DMRS ports with maxLength=1 & 2 antenna port table in Appendix.

Proposal #2: For 2 CW for eType 1 with maxLength=1, remove the additional rows (row 4-9) in the FSS.


8Tx UL DMRS:

Proposal #3: Confirm the working assumption for UL DMRS ports indication for rank 5/6/7/8.

Proposal #4: For PUSCH with rank 5-8, the remaining 4 bits of DMRS antenna port field should be reused as follows:
· 2-bits for DMRS-PTRS association in addition to legacy 2-bit DMRS-PTRS association field, i.e. Alt. 3 for PTRS-DMRS association
· 1 or 2-bits for NDI or RV for the 2nd codeword.

Proposal #5: For the non/partial coherence 8Tx antenna ports, consider increasing the maximum number of PT-RS ports up to 4.

Appendix
DMR-Type=eType1, maxLength=1
Table 7.3.1.2.2-1-X: Antenna port(s) (1000 + DMRS port), dmrs-Type=eType1, maxLength=1
	One Codeword:
Codeword 0 enabled,
Codeword 1 disabled
	Two Codewords:
Codeword 0 enabled,
Codeword 1 enabled

	Value
	Number of DMRS CDM group(s) without data
	DMRS port(s)
	Notes
	Value
	Number of DMRS CDM group(s) without data
	DMRS port(s)
	Notes

	0
	1
	0
	Cat. 1
	0
	2
	0,1,2,3,8
	Rank 5-8 with one DMRS symbol

	1
	1
	1
	
	1
	2
	0,1,2,3,8,10
	

	2
	1
	0,1
	
	2
	2
	0,1,2,3,8,9,10
	

	3
	2
	0
	
	3
	2
	0,1,2,3,8,9,10,11
	

	4
	2
	1
	
	
	
	
	

	5
	2
	2
	
	
	
	
	

	6
	2
	3
	
	
	
	
	

	7
	2
	0,1
	
	
	
	
	

	8
	2
	2,3
	
	
	
	
	

	9
	2
	0-2
	
	
	
	
	

	10
	2
	0-3
	
	
	
	
	

	11
	2
	0,2
	
	
	
	
	

	12
	1
	8
	Cat.2
	
	
	
	

	13
	1
	9
	
	
	
	
	

	14
	1
	8,9
	
	
	
	
	

	15
	2
	8
	
	
	
	
	

	16
	2
	9
	
	
	
	
	

	17
	2
	10
	
	
	
	
	

	18
	2
	11
	
	
	
	
	

	19
	2
	8,9
	
	
	
	
	

	20
	2
	10,11
	
	
	
	
	

	21
	2
	8-10
	
	
	
	
	

	22
	2
	8-11
	
	
	
	
	

	23
	2
	8, 10
	
	
	
	
	

	24
	1
	0,1,8
	Cat.3
	
	
	
	

	25
	1
	0,1,8,9
	
	
	
	
	

	26
	2
	0,1,8
	
	
	
	
	

	27
	2
	0,1,8,9
	
	
	
	
	

	28
	2
	2,3,10
	
	
	
	
	

	29
	2
	2,3,10,11
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	




DMR-Type=eType1, maxLength=2
Table 7.3.1.2.2-2-X: Antenna port(s) (1000 + DMRS port), dmrs-Type=eType1, maxLength=2
	One Codeword:
Codeword 0 enabled,
Codeword 1 disabled
	Two Codewords:
Codeword 0 enabled,
Codeword 1 enabled

	Value
	Number of DMRS CDM group(s) without data
	DMRS port(s)
	Number of front-load symbols
	Value
	Number of DMRS CDM group(s) without data
	DMRS port(s)
	Number of front-load symbols

	0
	1
	0
	1
	0
	2
	0-4
	2

	1
	1
	1
	1
	1
	2
	0,1,2,3,4,6
	2

	2
	1
	0,1
	1
	2
	2
	0,1,2,3,4,5,6
	2

	3
	2
	0
	1
	3
	2
	0,1,2,3,4,5,6,7
	2

	4
	2
	1
	1
	4
	2
	0,1,2,3,8
	1

	5
	2
	2
	1
	5
	2
	0,1,2,3,8,10
	1

	6
	2
	3
	1
	6
	2
	0,1,2,3,8,9,10
	1

	7
	2
	0,1
	1
	7
	2
	0,1,2,3,8,9,10,11
	1

	8
	2
	2,3
	1
	
	
	
	

	9
	2
	0-2
	1
	
	
	
	

	10
	2
	0-3
	1
	
	
	
	

	11
	2
	0,2
	1
	
	
	
	

	12
	2
	0
	2
	
	
	
	

	13
	2
	1
	2
	
	
	
	

	14
	2
	2
	2
	
	
	
	

	15
	2
	3
	2
	
	
	
	

	16
	2
	4
	2
	
	
	
	

	17
	2
	5
	2
	
	
	
	

	18
	2
	6
	2
	
	
	
	

	19
	2
	7
	2
	
	
	
	

	20
	2
	0,1
	2
	
	
	
	

	21
	2
	2,3
	2
	
	
	
	

	22
	2
	4,5
	2
	
	
	
	

	23
	2
	6,7
	2
	
	
	
	

	24
	2
	0,4
	2
	
	
	
	

	25
	2
	2,6
	2
	
	
	
	

	26
	2
	0,1,4
	2
	
	
	
	

	27
	2
	2,3,6
	2
	
	
	
	

	28
	2
	0,1,4,5
	2
	
	
	
	

	29
	2
	2,3,6,7
	2
	
	
	
	

	30
	2
	0,2,4,6
	2
	
	
	
	

	31
	1
	8
	1
	
	
	
	

	32
	1
	9
	1
	
	
	
	

	33
	1
	8,9
	1
	
	
	
	

	34
	2
	8
	1
	
	
	
	

	35
	2
	9
	1
	
	
	
	

	36
	2
	10
	1
	
	
	
	

	37
	2
	11
	1
	
	
	
	

	38
	2
	8,9
	1
	
	
	
	

	39
	2
	10,11
	1
	
	
	
	

	40
	2
	8-10
	1
	
	
	
	

	41
	2
	8-11
	1
	
	
	
	

	42
	2
	8,10
	1
	
	
	
	

	43
	2
	8
	2
	
	
	
	

	44
	2
	9
	2
	
	
	
	

	45
	2
	10
	2
	
	
	
	

	46
	2
	11
	2
	
	
	
	

	47
	2
	12
	2
	
	
	
	

	48
	2
	13
	2
	
	
	
	

	49
	2
	14
	2
	
	
	
	

	50
	2
	15
	2
	
	
	
	

	51
	2
	8,9
	2
	
	
	
	

	52
	2
	10,11
	2
	
	
	
	

	53
	2
	12,13
	2
	
	
	
	

	54
	2
	14,15
	2
	
	
	
	

	55
	2
	8,12
	2
	
	
	
	

	56
	2
	10,14
	2
	
	
	
	

	57
	2
	8,9,12
	2
	
	
	
	

	58
	2
	10,11,14
	2
	
	
	
	

	59
	2
	8,9,12,13
	2
	
	
	
	

	60
	2
	10,11,14,15
	2
	
	
	
	

	61
	2
	8,10,12,14
	2
	
	
	
	

	62
	1
	0,1,8
	1
	
	
	
	

	63
	1
	0,1,8,9
	1
	
	
	
	

	64
	2
	0,1,8
	1
	
	
	
	

	65
	2
	0,1,8,9
	1
	
	
	
	

	66
	2
	2,3,10
	1
	
	
	
	

	67
	2
	2,3,10,11
	1
	
	
	
	




DMR-Type=eType2, maxLength=1
Table 7.3.1.2.2-3-X: Antenna port(s) (1000 + DMRS port), dmrs-Type=eType2, maxLength=1
	One codeword:
Codeword 0 enabled,
Codeword 1 disabled
	Two codewords:
Codeword 0 enabled,
Codeword 1 enabled

	Value
	Number of DMRS CDM group(s) without data
	DMRS port(s)
	Value
	Number of DMRS CDM group(s) without data
	DMRS port(s)

	0
	1
	0
	0
	3
	0-4

	1
	1
	1
	1
	3
	0-5

	2
	1
	0,1
	2
	3
	0,1,2,3,4,5,12

	3
	2
	0
	3
	3
	0,1,2,3,4,5,12,14

	4
	2
	1
	4
	2
	0,1,2,3,12

	5
	2
	2
	5
	2
	0,1,2,3,12,14

	6
	2
	3
	6
	2
	0,1,2,3,12,13,14

	7
	2
	0,1
	7
	2
	0-3,12-15

	8
	2
	2,3
	
	
	

	9
	2
	0-2
	
	
	

	10
	2
	0-3
	
	
	

	11
	3
	0
	
	
	

	12
	3
	1
	
	
	

	13
	3
	2
	
	
	

	14
	3
	3
	
	
	

	15
	3
	4
	
	
	

	16
	3
	5
	
	
	

	17
	3
	0,1
	
	
	

	18
	3
	2,3
	
	
	

	19
	3
	4,5
	
	
	

	20
	3
	0-2
	
	
	

	21
	3
	3-5
	
	
	

	22
	3
	0-3
	
	
	

	23
	2
	0,2
	
	
	

	24
	1
	12
	
	
	

	25
	1
	13
	
	
	

	26
	1
	12,13
	
	
	

	27
	2
	12
	
	
	

	28
	2
	13
	
	
	

	29
	2
	14
	
	
	

	30
	2
	15
	
	
	

	31
	2
	12,13
	
	
	

	32
	2
	14,15
	
	
	

	33
	2
	12-14
	
	
	

	34
	2
	12-15
	
	
	

	35
	3
	12
	
	
	

	36
	3
	13
	
	
	

	37
	3
	14
	
	
	

	38
	3
	15
	
	
	

	39
	3
	16
	
	
	

	40
	3
	17
	
	
	

	41
	3
	12,13
	
	
	

	42
	3
	14,15
	
	
	

	43
	3
	16,17
	
	
	

	44
	3
	12-14
	
	
	

	45
	3
	15-17
	
	
	

	46
	3
	12-15
	
	
	

	47
	2
	12,14
	
	
	

	48
	1
	0,1,12
	
	
	

	49
	1
	0,1,12,13
	
	
	

	50
	2
	0,1,12
	
	
	

	51
	2
	0,1,12,13
	
	
	

	52
	2
	2,3,14
	
	
	

	53
	2
	2,3,14,15
	
	
	

	54
	3
	0,1,12
	
	
	

	55
	3
	0,1,12,13
	
	
	

	56
	3
	2,3,14
	
	
	

	57
	3
	2,3,14,15
	
	
	

	58
	3
	4,5,16
	
	
	

	59
	3
	4,5,16,17
	
	
	




DMR-Type=eType2, maxLength=2
Table 7.3.1.2.2-4-X: Antenna port(s) (1000 + DMRS port), dmrs-Type=eType2, maxLength=2
	One codeword:
Codeword 0 enabled,
Codeword 1 disabled
	Two Codewords:
Codeword 0 enabled,
Codeword 1 enabled

	Value
	Number of DMRS CDM group(s) without data
	DMRS port(s)
	Number of front-load symbols
	Value
	Number of DMRS CDM group(s) without data
	DMRS port(s)
	Number of front-load symbols

	0
	1
	0
	1
	0
	3
	0-4
	1

	1
	1
	1
	1
	1
	3
	0-5
	1

	2
	1
	0,1
	1
	2
	3
	0,1,2,3,4,5,12
	1

	3
	2
	0
	1
	3
	3
	0,1,2,3,4,5,12,14
	1

	4
	2
	1
	1
	4
	2
	0,1,2,3,6
	2

	5
	2
	2
	1
	5
	2
	0,1,2,3,6,8
	2

	6
	2
	3
	1
	6
	2
	0,1,2,3,6,7,8
	2

	7
	2
	0,1
	1
	7
	2
	0,1,2,3,6,7,8,9
	2

	8
	2
	2,3
	1
	8
	1
	0,1,6,7,12
	2

	9
	2
	0-2
	1
	9
	1
	0,1,6,7,12,18
	2

	10
	2
	0-3
	1
	10
	1
	0,1,6,7,12,13,18
	2

	11
	3
	0
	1
	11
	1
	0,1,6,7,12,13,18,19
	2

	12
	3
	1
	1
	
	
	
	

	13
	3
	2
	1
	
	
	
	

	14
	3
	3
	1
	
	
	
	

	15
	3
	4
	1
	
	
	
	

	16
	3
	5
	1
	
	
	
	

	17
	3
	0,1
	1
	
	
	
	

	18
	3
	2,3
	1
	
	
	
	

	19
	3
	4,5
	1
	
	
	
	

	20
	3
	0-2
	1
	
	
	
	

	21
	3
	3-5
	1
	
	
	
	

	22
	3
	0-3
	1
	
	
	
	

	23
	2
	0,2
	1
	
	
	
	

	24
	3
	0
	2
	
	
	
	

	25
	3
	1
	2
	
	
	
	

	26
	3
	2
	2
	
	
	
	

	27
	3
	3
	2
	
	
	
	

	28
	3
	4
	2
	
	
	
	

	29
	3
	5
	2
	
	
	
	

	30
	3
	6
	2
	
	
	
	

	31
	3
	7
	2
	
	
	
	

	32
	3
	8
	2
	
	
	
	

	33
	3
	9
	2
	
	
	
	

	34
	3
	10
	2
	
	
	
	

	35
	3
	11
	2
	
	
	
	

	36
	3
	0,1
	2
	
	
	
	

	37
	3
	2,3
	2
	
	
	
	

	38
	3
	4,5
	2
	
	
	
	

	39
	3
	6,7
	2
	
	
	
	

	40
	3
	8,9
	2
	
	
	
	

	41
	3
	10,11
	2
	
	
	
	

	42
	3
	0,1,6
	2
	
	
	
	

	43
	3
	2,3,8
	2
	
	
	
	

	44
	3
	4,5,10
	2
	
	
	
	

	45
	3
	0,1,6,7
	2
	
	
	
	

	46
	3
	2,3,8,9
	2
	
	
	
	

	47
	3
	4,5,10,11
	2
	
	
	
	

	48
	1
	0
	2
	
	
	
	

	49
	1
	1
	2
	
	
	
	

	50
	1
	6
	2
	
	
	
	

	51
	1
	7
	2
	
	
	
	

	52
	1
	0,1
	2
	
	
	
	

	53
	1
	6,7
	2
	
	
	
	

	54
	2
	0,1
	2
	
	
	
	

	55
	2
	2,3
	2
	
	
	
	

	56
	2
	6,7
	2
	
	
	
	

	57
	2
	8,9
	2
	
	
	
	

	58
	1
	12
	1
	
	
	
	

	59
	1
	13
	1
	
	
	
	

	60
	1
	12,13
	1
	
	
	
	

	61
	2
	12
	1
	
	
	
	

	62
	2
	13
	1
	
	
	
	

	63
	2
	14
	1
	
	
	
	

	64
	2
	15
	1
	
	
	
	

	65
	2
	12,13
	1
	
	
	
	

	66
	2
	14,15
	1
	
	
	
	

	67
	2
	12-14
	1
	
	
	
	

	68
	2
	12-15
	1
	
	
	
	

	69
	3
	12
	1
	
	
	
	

	70
	3
	13
	1
	
	
	
	

	71
	3
	14
	1
	
	
	
	

	72
	3
	15
	1
	
	
	
	

	73
	3
	16
	1
	
	
	
	

	74
	3
	17
	1
	
	
	
	

	75
	3
	12,13
	1
	
	
	
	

	76
	3
	14,15
	1
	
	
	
	

	77
	3
	16,17
	1
	
	
	
	

	78
	3
	12-14
	1
	
	
	
	

	79
	3
	15-17
	1
	
	
	
	

	80
	3
	12-15
	1
	
	
	
	

	81
	2
	12,14
	1
	
	
	
	

	82
	3
	12
	2
	
	
	
	

	83
	3
	13
	2
	
	
	
	

	84
	3
	14
	2
	
	
	
	

	85
	3
	15
	2
	
	
	
	

	86
	3
	16
	2
	
	
	
	

	87
	3
	17
	2
	
	
	
	

	88
	3
	18
	2
	
	
	
	

	89
	3
	19
	2
	
	
	
	

	90
	3
	20
	2
	
	
	
	

	91
	3
	21
	2
	
	
	
	

	92
	3
	22
	2
	
	
	
	

	93
	3
	24
	2
	
	
	
	

	94
	3
	12,13
	2
	
	
	
	

	95
	3
	14,15
	2
	
	
	
	

	96
	3
	16,17
	2
	
	
	
	

	97
	3
	18,19
	2
	
	
	
	

	98
	3
	20,21
	2
	
	
	
	

	99
	3
	22,23
	2
	
	
	
	

	100
	3
	12,13,18
	2
	
	
	
	

	101
	3
	14,15,20
	2
	
	
	
	

	102
	3
	16,17,22
	2
	
	
	
	

	103
	3
	12,13,18,19
	2
	
	
	
	

	104
	3
	14,15,20,21
	2
	
	
	
	

	105
	3
	16,17,22,23
	2
	
	
	
	

	106
	1
	12
	2
	
	
	
	

	107
	1
	13
	2
	
	
	
	

	108
	1
	18
	2
	
	
	
	

	109
	1
	19
	2
	
	
	
	

	110
	1
	12,13
	2
	
	
	
	

	111
	1
	18,19
	2
	
	
	
	

	112
	2
	12,13
	2
	
	
	
	

	113
	2
	14,15
	2
	
	
	
	

	114
	2
	18,19
	2
	
	
	
	

	115
	2
	20,21
	2
	
	
	
	

	116
	1
	0,1,12
	1
	
	
	
	

	117
	1
	0,1,12,13
	1
	
	
	
	

	118
	2
	0,1,12
	1
	
	
	
	

	119
	2
	0,1,12,13
	1
	
	
	
	

	120
	2
	2,3,14
	1
	
	
	
	

	121
	2
	2,3,14,15
	1
	
	
	
	

	122
	3
	0,1,12
	1
	
	
	
	

	123
	3
	0,1,12,13
	1
	
	
	
	

	124
	3
	2,3,14
	1
	
	
	
	

	125
	3
	2,3,14,15
	1
	
	
	
	

	126
	3
	4,5,16
	1
	
	
	
	

	127
	3
	4,5,16,17
	1
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