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In RAN plenary #94e, the work item on MIMO Evolution for Downlink and Uplink was approved [1]. One of the main objectives of the work item is DMRS enhancement, which is listed as below
3. Study, and if justified, specify larger number of orthogonal DMRS ports for downlink and uplink MU-MIMO (without increasing the DM-RS overhead), only for CP-OFDM,
· Striving for a common design between DL and UL DMRS
· Up to 24 orthogonal DM-RS ports, where for each applicable DMRS type, the maximum number of orthogonal ports is doubled for both single- and double-symbol DMRS

The progress of RAN1 on this objective is very well. Most of the design issues are resolved by RAN1 #114. In this contribution, one remaining issue on this topic is addressed. 
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In Rel-15, there is a nice property between the two tables for maxLength=1 and maxLength=2 of a same DMRS type. The property is that the maxlength=1 table is a nested in maxLength=2 table. As shown in Table 7.3.1.2.2-1/2/3/4 of TS 38.212,  in the type 1 DMRS maxLength=2 table, the entries with “Number of front-load symbols”=1 are put in the beginning of the table. In this way, one can see that the first 12 rows in the maxLength=2 table are exactly the 12 rows in the maxLength=1 table. Same property holds for type 2 DMRS, where the first 24 rows (for 1 CW) of the maxLength=2 table are exactly the 24 rows in the maxLength=1 table, and the first 2 rows (for 2 CW) of the maxLength=2 table are exactly the 2 rows in the maxLength=1 table. In summary, the row indices and contents of the maxLength=1 table is exactly the same as the first subset of rows in maxLength=2 table, which is a nice nested structure of tables. 
Without this property, when NW configures maxLength=1 for DMRS, UE needs to load maxLength=1 table into (on chip) memory and use it for DMRS related processing. When NW configure maxLength=2 for DMRS, UE needs to switch and load maxLength=2 table into (on chip) memory and use it for DMRS related processing. This switch of DMRS tables requires extra complexity to manage the two tables and the load/reload of tables from DDR to (on chip) memory requires extra time which eat into UE’s already tight DMRS processing timeline.  Another way to deal with two tables are loading both tables from DDR to (on chip) memory once and switch the two tables in memory. This can save the time to load/reload tables with RRC reconfiguration. But it increases the (on chip) memory size which would directly translate into larger chip size. Furthermore, UE still needs to handle the switch of the two tables, although both of them are in memory already. 
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[bookmark: _Ref126933648]Fig 1: Extra UE implementation complexity/memory cost due to DMRS tables without the nested table property. 

With this property, a UE can always only use the maxLength=2 table for DMRS processing, regardless RRC is configured with maxLength=1 or 2. This can get rid of the complexity and extra processing time to switch between tables.  
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Fig 2: Simplified UE implementation with DMRS tables with the nested table property. 

Before introducing Rel-18 DMRS, this property was hold in Rel-15/16/17 specification, as shown in Table 7.3.1.2.2-1/2/3/4 of TS 38.212. However, in Rel-18 DMRS tables 7/7A/8/8A/9/9A/10/10A, this property was broken accidently (we don’t think there was an intention to remove this nice property in Rel-18). Therefore, we propose to restore this property in Rel-18 DMRS tables, by simply reshuffle the rows of tables of MaxLength=2, i.e., move the rows with “Number of front-load symbols”=1 (except the special row for M-TRP which is explained later) in those tables towards the beginning of the tables. This is almost an editorial change, which can restore the nice property since Rel-15 and simplify UE implementation.  
Now, we explain why we don’t prefer to move special row for M-TPR (although it is with “Number of front-load symbols”=1) towards the beginning of a table. The underlying logic is the same as reusing maxLength=2 table for maxLegnth=1. A UE supporting both M-TPR and S-TRP prefers to reuse the M-TPR table for both M-TPR and S-TRP, therefore, it is preferred to put all S-TRP related entries in the beginning of the M-TPR DMRS table and add the special entry for M-TRP at the end. With this, the M-TPR DMRS table can be used for both M-TPR and S-TRP. 
Table 7.3.1.2.2-1: Antenna port(s) (1000 + DMRS port), dmrs-Type=1, maxLength=1
	One Codeword:
Codeword 0 enabled,
Codeword 1 disabled

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

	0
	1
	0

	1
	1
	1

	2
	1
	0,1

	3
	2
	0

	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

	12-15
	Reserved
	Reserved



Table 7.3.1.2.2-2: Antenna port(s) (1000 + DMRS port), dmrs-Type=1, 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
	4-31
	reserved
	reserved
	reserved

	5
	2
	2
	1
	
	
	
	

	6
	2
	3
	1
	
	
	
	

	7
	2
	0,1
	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
	Reserved
	Reserved
	Reserved
	
	
	
	




Table 7.3.1.2.2-3: Antenna port(s) (1000 + DMRS port), dmrs-Type=2, 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
	2-31
	reserved
	reserved

	3
	2
	0
	
	
	

	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
	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
	
	
	

	24-31
	Reserved
	Reserved
	
	
	



Table 7.3.1.2.2-4: Antenna port(s) (1000 + DMRS port), dmrs-Type=2, 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
	2
	0,1,2,3,6
	2

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

	4
	2
	1
	1
	4
	2
	0,1,2,3,6,7,8
	2

	5
	2
	2
	1
	5
	2
	0,1,2,3,6,7,8,9
	2

	6
	2
	3
	1
	6-63
	Reserved
	Reserved
	Reserved

	7
	2
	0,1
	1
	
	
	
	

	8
	2
	2,3
	1
	
	
	
	

	9
	2
	0-2
	1
	
	
	
	

	10
	2
	0-3
	1
	
	
	
	

	11
	3
	0
	1
	
	
	
	

	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
	
	
	
	

	58-63
	Reserved
	Reserved
	Reserved
	
	
	
	



With the above analysis, the following proposal is proposed. 
Proposal 1:  In TS 38.212, Table 7.3.1.2.2-8, Table 7.3.1.2.2-8A, Table 7.3.1.2.2-10, Table 7.3.1.2.2-10A are updated to move rows with “Number of front-load symbols”=1 (except the special rows for M-TRP in Table 7.3.1.2.2-8A and Table 7.3.1.2.2-10A) towards the beginning of the table. Adopt the following TP for TS 38.212. 
Table 7.3.1.2.2-8: Antenna port(s) (1000 + DMRS port), dmrs-Type=1,
enhanced-dmrs-Type is configured, 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
	0,1,2,3,8
	1

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

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

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

	4
	2
	1
	1
	04
	2
	0-4
	2

	5
	2
	2
	1
	15
	2
	0,1,2,3,4,6
	2

	6
	2
	3
	1
	26
	2
	0,1,2,3,4,5,6
	2

	7
	2
	0,1
	1
	37
	2
	0,1,2,3,4,5,6,7
	2

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

	9
	2
	0-2
	1
	5
	2
	0,1,2,3,8,10
	1

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

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

	12
	1
	8
	1
	8
	1
	0,1,4,5,8
	2

	13
	1
	9
	1
	9
	1
	0,1,4,5,8,12
	2

	14
	1
	8,9
	1
	10
	1
	0,1,4,5,8,9,12
	2

	15
	2
	8
	1
	11
	1
	0,1,4,5,8,9,12,13
	2

	16
	2
	9
	1
	12
	2
	0,1,4,5,8
	2

	17
	2
	10
	1
	13
	2
	0,1,4,5,8,12
	2

	18
	2
	11
	1
	14
	2
	0,1,4,5,8,9,12
	2

	19
	2
	8,9
	1
	15
	2
	0,1,4,5,8,9,12,13
	2

	20
	2
	10,11
	1
	16~127
	Reserved
	Reserved
	Reserved

	21
	1
	0,1,8
	1
	
	
	
	

	22
	1
	0,1,8,9
	1
	
	
	
	

	23
	2
	0,1,8
	1
	
	
	
	

	24
	2
	0,1,8,9
	1
	
	
	
	

	25
	2
	2,3,10
	1
	
	
	
	

	26
	2
	2,3,10,11
	1
	
	
	
	

	1227
	2
	0
	2
	
	
	
	

	1328
	2
	1
	2
	
	
	
	

	1429
	2
	2
	2
	
	
	
	

	1530
	2
	3
	2
	
	
	
	

	1631
	2
	4
	2
	
	
	
	

	1732
	2
	5
	2
	
	
	
	

	1833
	2
	6
	2
	
	
	
	

	1934
	2
	7
	2
	
	
	
	

	2035
	2
	0,1
	2
	
	
	
	

	2136
	2
	2,3
	2
	
	
	
	

	2237
	2
	4,5
	2
	
	
	
	

	2338
	2
	6,7
	2
	
	
	
	

	2439
	2
	0,4
	2
	
	
	
	

	2540
	2
	2,6
	2
	
	
	
	

	2641
	2
	0,1,4
	2
	
	
	
	

	2742
	2
	2,3,6
	2
	
	
	
	

	2843
	2
	0,1,4,5
	2
	
	
	
	

	2944
	2
	2,3,6,7
	2
	
	
	
	

	3045
	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
	
	
	
	

	4046
	2
	8
	2
	
	
	
	

	4147
	2
	9
	2
	
	
	
	

	4248
	2
	10
	2
	
	
	
	

	4349
	2
	11
	2
	
	
	
	

	4450
	2
	12
	2
	
	
	
	

	4551
	2
	13
	2
	
	
	
	

	4652
	2
	14
	2
	
	
	
	

	4753
	2
	15
	2
	
	
	
	

	4854
	2
	8,9
	2
	
	
	
	

	4955
	2
	10,11
	2
	
	
	
	

	5056
	2
	12,13
	2
	
	
	
	

	5157
	2
	14,15
	2
	
	
	
	

	52
	1
	0,1,8
	1
	
	
	
	

	53
	1
	0,1,8,9
	1
	
	
	
	

	54
	2
	0,1,8
	1
	
	
	
	

	55
	2
	0,1,8,9
	1
	
	
	
	

	56
	2
	2,3,10
	1
	
	
	
	

	57
	2
	2,3,10,11
	1
	
	
	
	

	58
	2
	0,1,8
	2
	
	
	
	

	59
	2
	0,1,8,9
	2
	
	
	
	

	60
	2
	4,5,12
	2
	
	
	
	

	61
	2
	4,5,12,13
	2
	
	
	
	

	62
	2
	2,3,10
	2
	
	
	
	

	63
	2
	2,3,10,11
	2
	
	
	
	

	64
	2
	6,7,14
	2
	
	
	
	

	65
	2
	6,7,14,15
	2
	
	
	
	

	66-127
	Reserved
	Reserved
	Reserved
	
	
	
	




Table 7.3.1.2.2-8A: Antenna port(s) (1000 + DMRS port), dmrs-Type=1,
enhanced-dmrs-Type is configured, 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
	0,1,2,3,8
	1

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

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

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

	4
	2
	1
	1
	04
	2
	0-4
	2

	5
	2
	2
	1
	15
	2
	0,1,2,3,4,6
	2

	6
	2
	3
	1
	26
	2
	0,1,2,3,4,5,6
	2

	7
	2
	0,1
	1
	37
	2
	0,1,2,3,4,5,6,7
	2

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

	9
	2
	0-2
	1
	5
	2
	0,1,2,3,8,10
	1

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

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

	12
	1
	8
	1
	8
	1
	0,1,4,5,8
	2

	13
	1
	9
	1
	9
	1
	0,1,4,5,8,12
	2

	14
	1
	8,9
	1
	10
	1
	0,1,4,5,8,9,12
	2

	15
	2
	8
	1
	11
	1
	0,1,4,5,8,9,12,13
	2

	16
	2
	9
	1
	12
	2
	0,1,4,5,8
	2

	17
	2
	10
	1
	13
	2
	0,1,4,5,8,12
	2

	18
	2
	11
	1
	14
	2
	0,1,4,5,8,9,12
	2

	19
	2
	8,9
	1
	15
	2
	0,1,4,5,8,9,12,13
	2

	20
	2
	10,11
	1
	16~127
	Reserved
	Reserved
	Reserved

	21
	1
	0,1,8
	1
	
	
	
	

	22
	1
	0,1,8,9
	1
	
	
	
	

	23
	2
	0,1,8
	1
	
	
	
	

	24
	2
	0,1,8,9
	1
	
	
	
	

	25
	2
	2,3,10
	1
	
	
	
	

	26
	2
	2,3,10,11
	1
	
	
	
	

	1227
	2
	0
	2
	
	
	
	

	1328
	2
	1
	2
	
	
	
	

	1429
	2
	2
	2
	
	
	
	

	1530
	2
	3
	2
	
	
	
	

	1631
	2
	4
	2
	
	
	
	

	1732
	2
	5
	2
	
	
	
	

	1833
	2
	6
	2
	
	
	
	

	1934
	2
	7
	2
	
	
	
	

	2035
	2
	0,1
	2
	
	
	
	

	2136
	2
	2,3
	2
	
	
	
	

	2237
	2
	4,5
	2
	
	
	
	

	2338
	2
	6,7
	2
	
	
	
	

	2439
	2
	0,4
	2
	
	
	
	

	2540
	2
	2,6
	2
	
	
	
	

	2641
	2
	0,1,4
	2
	
	
	
	

	2742
	2
	2,3,6
	2
	
	
	
	

	2843
	2
	0,1,4,5
	2
	
	
	
	

	2944
	2
	2,3,6,7
	2
	
	
	
	

	3045
	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
	
	
	
	

	4046
	2
	8
	2
	
	
	
	

	4147
	2
	9
	2
	
	
	
	

	4248
	2
	10
	2
	
	
	
	

	4349
	2
	11
	2
	
	
	
	

	4450
	2
	12
	2
	
	
	
	

	4551
	2
	13
	2
	
	
	
	

	4652
	2
	14
	2
	
	
	
	

	4753
	2
	15
	2
	
	
	
	

	4854
	2
	8,9
	2
	
	
	
	

	4955
	2
	10,11
	2
	
	
	
	

	5056
	2
	12,13
	2
	
	
	
	

	5157
	2
	14,15
	2
	
	
	
	

	52
	1
	0,1,8
	1
	
	
	
	

	53
	1
	0,1,8,9
	1
	
	
	
	

	54
	2
	0,1,8
	1
	
	
	
	

	55
	2
	0,1,8,9
	1
	
	
	
	

	56
	2
	2,3,10
	1
	
	
	
	

	57
	2
	2,3,10,11
	1
	
	
	
	

	58
	2
	0,1,8
	2
	
	
	
	

	59
	2
	0,1,8,9
	2
	
	
	
	

	60
	2
	4,5,12
	2
	
	
	
	

	61
	2
	4,5,12,13
	2
	
	
	
	

	62
	2
	2,3,10
	2
	
	
	
	

	63
	2
	2,3,10,11
	2
	
	
	
	

	64
	2
	6,7,14
	2
	
	
	
	

	65
	2
	6,7,14,15
	2
	
	
	
	

	66
	2
	0,2,3
	1
	
	
	
	

	66-127
	Reserved
	Reserved
	Reserved
	
	
	
	



Table 7.3.1.2.2-10: Antenna port(s) (1000 + DMRS port), dmrs-Type=2,
enhanced-dmrs-Type is configured, 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
	2
	0,1,2,3,6
	2

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

	4
	2
	1
	1
	4
	2
	0,1,2,3,6,7,8
	2

	5
	2
	2
	1
	5
	2
	0,1,2,3,6,7,8,9
	2

	6
	2
	3
	1
	62
	2
	0,1,2,3,12
	1

	7
	2
	0,1
	1
	73
	2
	0-3,12,14
	1

	8
	2
	2,3
	1
	84
	2
	0-3,12-14
	1

	9
	2
	0-2
	1
	95
	2
	0-3,12-15
	1

	10
	2
	0-3
	1
	106
	3
	0,1,2,3,12
	1

	11
	3
	0
	1
	117
	3
	0-3,12,14
	1

	12
	3
	1
	1
	128
	3
	0-3,12-14
	1

	13
	3
	2
	1
	139
	3
	0-3,12-15
	1

	14
	3
	3
	1
	10
	2
	0,1,2,3,6
	2

	15
	3
	4
	1
	11
	2
	0,1,2,3,6,8
	2

	16
	3
	5
	1
	12
	2
	0,1,2,3,6,7,8
	2

	17
	3
	0,1
	1
	13
	2
	0,1,2,3,6,7,8,9
	2

	18
	3
	2,3
	1
	14
	1
	0,1,6,7,12
	2

	19
	3
	4,5
	1
	15
	1
	0,1,6,7,12,18
	2

	20
	3
	0-2
	1
	16
	1
	0,1,6,7,12,13,18
	2

	21
	3
	3-5
	1
	17
	1
	0,1,6,7,12,13,18,19
	2

	22
	3
	0-3
	1
	18
	2
	0,1,6,7,12
	2

	23
	2
	0,2
	1
	19
	2
	0,1,6,7,12,18
	2

	24
	1
	12
	1
	20
	2
	0,1,6,7,12,13,18
	2

	25
	1
	13
	1
	21
	2
	0,1,6,7,12,13,18,19
	2

	26
	1
	12,13
	1
	22
	3
	0,1,6,7,12
	2

	27
	2
	12
	1
	23
	3
	0,1,6,7,12,18
	2

	28
	2
	13
	1
	
	
	
	

	29
	2
	14
	1
	
	
	
	

	30
	2
	15
	1
	
	
	
	

	31
	2
	12,13
	1
	
	
	
	

	32
	2
	14,15
	1
	
	
	
	

	33
	3
	12
	1
	
	
	
	

	34
	3
	13
	1
	
	
	
	

	35
	3
	14
	1
	
	
	
	

	36
	3
	15
	1
	
	
	
	

	37
	3
	16
	1
	
	
	
	

	38
	3
	17
	1
	
	
	
	

	39
	3
	12,13
	1
	
	
	
	

	40
	3
	14,15
	1
	
	
	
	

	41
	3
	16,17
	1
	
	
	
	

	42
	1
	0,1,12
	1
	
	
	
	

	43
	1
	0,1,12,13
	1
	
	
	
	

	44
	2
	0,1,12
	1
	
	
	
	

	45
	2
	0,1,12,13
	1
	
	
	
	

	46
	2
	2,3,14
	1
	
	
	
	

	47
	2
	2,3,14,15
	1
	
	
	
	

	48
	3
	0,1,12
	1
	
	
	
	

	49
	3
	0,1,12,13
	1
	
	
	
	

	50
	3
	2,3,14
	1
	
	
	
	

	51
	3
	2,3,14,15
	1
	
	
	
	

	52
	3
	4,5,16
	1
	
	
	
	

	53
	3
	4,5,16,17
	1
	
	
	
	

	2454
	3
	0
	2
	
	
	
	

	2555
	3
	1
	2
	
	
	
	

	2656
	3
	2
	2
	
	
	
	

	2757
	3
	3
	2
	
	
	
	

	2858
	3
	4
	2
	24
	3
	0,1,6,7,12,13,18
	2

	2959
	3
	5
	2
	25
	3
	0,1,6,7,12,13,18,19
	2

	3060
	3
	6
	2
	26~255
	Reserved
	Reserved
	Reserved

	3161
	3
	7
	2
	
	
	
	

	3262
	3
	8
	2
	
	
	
	

	3363
	3
	9
	2
	
	
	
	

	3464
	3
	10
	2
	
	
	
	

	3565
	3
	11
	2
	
	
	
	

	3666
	3
	0,1
	2
	
	
	
	

	3767
	3
	2,3
	2
	
	
	
	

	3868
	3
	4,5
	2
	
	
	
	

	3969
	3
	6,7
	2
	
	
	
	

	4070
	3
	8,9
	2
	
	
	
	

	4171
	3
	10,11
	2
	
	
	
	

	4272
	3
	0,1,6
	2
	
	
	
	

	4373
	3
	2,3,8
	2
	
	
	
	

	4474
	3
	4,5,10
	2
	
	
	
	

	4575
	3
	0,1,6,7
	2
	
	
	
	

	4676
	3
	2,3,8,9
	2
	
	
	
	

	4777
	3
	4,5,10,11
	2
	
	
	
	

	4878
	1
	0
	2
	
	
	
	

	4979
	1
	1
	2
	
	
	
	

	5080
	1
	6
	2
	
	
	
	

	5181
	1
	7
	2
	
	
	
	

	5282
	1
	0,1
	2
	
	
	
	

	5383
	1
	6,7
	2
	
	
	
	

	5484
	2
	0,1
	2
	
	
	
	

	5585
	2
	2,3
	2
	
	
	
	

	5686
	2
	6,7
	2
	
	
	
	

	5787
	2
	8,9
	2
	
	
	
	

	58
	1
	12
	1
	
	
	
	

	59
	1
	13
	1
	
	
	
	

	60
	1
	12,13
	1
	
	
	
	

	61
	2
	12
	1
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	2
	13
	1
	
	
	
	

	63
	2
	14
	1
	
	
	
	

	64
	2
	15
	1
	
	
	
	

	65
	2
	12,13
	1
	
	
	
	

	66
	2
	14,15
	1
	
	
	
	

	67
	3
	12
	1
	
	
	
	

	68
	3
	13
	1
	
	
	
	

	69
	3
	14
	1
	
	
	
	

	70
	3
	15
	1
	
	
	
	

	71
	3
	16
	1
	
	
	
	

	72
	3
	17
	1
	
	
	
	

	73
	3
	12,13
	1
	
	
	
	

	74
	3
	14,15
	1
	
	
	
	

	75
	3
	16,17
	1
	
	
	
	

	7688
	3
	12
	2
	
	
	
	

	7789
	3
	13
	2
	
	
	
	

	7890
	3
	14
	2
	
	
	
	

	7991
	3
	15
	2
	
	
	
	

	8092
	3
	16
	2
	
	
	
	

	8193
	3
	17
	2
	
	
	
	

	8294
	3
	18
	2
	
	
	
	

	8395
	3
	19
	2
	
	
	
	

	8496
	3
	20
	2
	
	
	
	

	8597
	3
	21
	2
	
	
	
	

	8698
	3
	22
	2
	
	
	
	

	8799
	3
	23
	2
	
	
	
	

	88100
	3
	12,13
	2
	
	
	
	

	89101
	3
	14,15
	2
	
	
	
	

	90102
	3
	16,17
	2
	
	
	
	

	91103
	3
	18,19
	2
	
	
	
	

	92104
	3
	20,21
	2
	
	
	
	

	93105
	3
	22,23
	2
	
	
	
	

	94106
	1
	12
	2
	
	
	
	

	95107
	1
	13
	2
	
	
	
	

	96108
	1
	18
	2
	
	
	
	

	97109
	1
	19
	2
	
	
	
	

	98110
	1
	12,13
	2
	
	
	
	

	99111
	1
	18,19
	2
	
	
	
	

	100112
	2
	12,13
	2
	
	
	
	

	101113
	2
	14,15
	2
	
	
	
	

	102114
	2
	18,19
	2
	
	
	
	

	103115
	2
	20,21
	2
	
	
	
	

	104
	1
	0,1,12
	1
	
	
	
	

	105
	1
	0,1,12,13
	1
	
	
	
	

	106
	2
	0,1,12
	1
	
	
	
	

	107
	2
	0,1,12,13
	1
	
	
	
	

	108
	2
	2,3,14
	1
	
	
	
	

	109
	2
	2,3,14,15
	1
	
	
	
	

	110
	3
	0,1,12
	1
	
	
	
	

	111
	3
	0,1,12,13
	1
	
	
	
	

	112
	3
	2,3,14
	1
	
	
	
	

	113
	3
	2,3,14,15
	1
	
	
	
	

	114
	3
	4,5,16
	1
	
	
	
	

	115
	3
	4,5,16,17
	1
	
	
	
	

	116
	2
	0,1,12
	2
	
	
	
	

	117
	2
	0,1,12,13
	2
	
	
	
	

	118
	2
	6,7,18
	2
	
	
	
	

	119
	2
	6,7,18,19
	2
	
	
	
	

	120
	2
	2,3,14
	2
	
	
	
	

	121
	2
	2,3,14,15
	2
	
	
	
	

	122
	2
	8,9,20
	2
	
	
	
	

	123
	2
	8,9,20,21
	2
	
	
	
	

	124
	3
	0,1,12
	2
	
	
	
	

	125
	3
	0,1,12,13
	2
	
	
	
	

	126
	3
	6,7,18
	2
	
	
	
	

	127
	3
	6,7,18,19
	2
	
	
	
	

	128
	3
	2,3,14
	2
	
	
	
	

	129
	3
	2,3,14,15
	2
	
	
	
	

	130
	3
	8,9,20
	2
	
	
	
	

	131
	3
	8,9,20,21
	2
	
	
	
	

	132
	3
	4,5,16
	2
	
	
	
	

	133
	3
	4,5,16,17
	2
	
	
	
	

	134
	3
	10,11,22
	2
	
	
	
	

	135
	3
	10,11,22,23
	2
	
	
	
	

	136-255
	Reserved
	Reserved
	Reserved
	
	
	
	



Table 7.3.1.2.2-10A: Antenna port(s) (1000 + DMRS port), dmrs-Type=2,
enhanced-dmrs-Type is configured, 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
	2
	0,1,2,3,6
	2

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

	4
	2
	1
	1
	4
	2
	0,1,2,3,6,7,8
	2

	5
	2
	2
	1
	5
	2
	0,1,2,3,6,7,8,9
	2

	6
	2
	3
	1
	62
	2
	0,1,2,3,12
	1

	7
	2
	0,1
	1
	73
	2
	0-3,12,14
	1

	8
	2
	2,3
	1
	84
	2
	0-3,12-14
	1

	9
	2
	0-2
	1
	95
	2
	0-3,12-15
	1

	10
	2
	0-3
	1
	106
	3
	0,1,2,3,12
	1

	11
	3
	0
	1
	117
	3
	0-3,12,14
	1

	12
	3
	1
	1
	128
	3
	0-3,12-14
	1

	13
	3
	2
	1
	139
	3
	0-3,12-15
	1

	14
	3
	3
	1
	10
	2
	0,1,2,3,6
	2

	15
	3
	4
	1
	11
	2
	0,1,2,3,6,8
	2

	16
	3
	5
	1
	12
	2
	0,1,2,3,6,7,8
	2

	17
	3
	0,1
	1
	13
	2
	0,1,2,3,6,7,8,9
	2

	18
	3
	2,3
	1
	14
	1
	0,1,6,7,12
	2

	19
	3
	4,5
	1
	15
	1
	0,1,6,7,12,18
	2

	20
	3
	0-2
	1
	16
	1
	0,1,6,7,12,13,18
	2

	21
	3
	3-5
	1
	17
	1
	0,1,6,7,12,13,18,19
	2

	22
	3
	0-3
	1
	18
	2
	0,1,6,7,12
	2

	23
	2
	0,2
	1
	19
	2
	0,1,6,7,12,18
	2

	24
	1
	12
	1
	20
	2
	0,1,6,7,12,13,18
	2

	25
	1
	13
	1
	21
	2
	0,1,6,7,12,13,18,19
	2

	26
	1
	12,13
	1
	22
	3
	0,1,6,7,12
	2

	27
	2
	12
	1
	23
	3
	0,1,6,7,12,18
	2

	28
	2
	13
	1
	
	
	
	

	29
	2
	14
	1
	
	
	
	

	30
	2
	15
	1
	
	
	
	

	31
	2
	12,13
	1
	
	
	
	

	32
	2
	14,15
	1
	
	
	
	

	33
	3
	12
	1
	
	
	
	

	34
	3
	13
	1
	
	
	
	

	35
	3
	14
	1
	
	
	
	

	36
	3
	15
	1
	
	
	
	

	37
	3
	16
	1
	
	
	
	

	38
	3
	17
	1
	
	
	
	

	39
	3
	12,13
	1
	
	
	
	

	40
	3
	14,15
	1
	
	
	
	

	41
	3
	16,17
	1
	
	
	
	

	42
	1
	0,1,12
	1
	
	
	
	

	43
	1
	0,1,12,13
	1
	
	
	
	

	44
	2
	0,1,12
	1
	
	
	
	

	45
	2
	0,1,12,13
	1
	
	
	
	

	46
	2
	2,3,14
	1
	
	
	
	

	47
	2
	2,3,14,15
	1
	
	
	
	

	48
	3
	0,1,12
	1
	
	
	
	

	49
	3
	0,1,12,13
	1
	
	
	
	

	50
	3
	2,3,14
	1
	
	
	
	

	51
	3
	2,3,14,15
	1
	
	
	
	

	52
	3
	4,5,16
	1
	
	
	
	

	53
	3
	4,5,16,17
	1
	
	
	
	

	2454
	3
	0
	2
	
	
	
	

	2555
	3
	1
	2
	
	
	
	

	2656
	3
	2
	2
	
	
	
	

	2757
	3
	3
	2
	
	
	
	

	2858
	3
	4
	2
	24
	3
	0,1,6,7,12,13,18
	2

	2959
	3
	5
	2
	25
	3
	0,1,6,7,12,13,18,19
	2

	3060
	3
	6
	2
	26~255
	Reserved
	Reserved
	Reserved

	3161
	3
	7
	2
	
	
	
	

	3262
	3
	8
	2
	
	
	
	

	3363
	3
	9
	2
	
	
	
	

	3464
	3
	10
	2
	
	
	
	

	3565
	3
	11
	2
	
	
	
	

	3666
	3
	0,1
	2
	
	
	
	

	3767
	3
	2,3
	2
	
	
	
	

	3868
	3
	4,5
	2
	
	
	
	

	3969
	3
	6,7
	2
	
	
	
	

	4070
	3
	8,9
	2
	
	
	
	

	4171
	3
	10,11
	2
	
	
	
	

	4272
	3
	0,1,6
	2
	
	
	
	

	4373
	3
	2,3,8
	2
	
	
	
	

	4474
	3
	4,5,10
	2
	
	
	
	

	4575
	3
	0,1,6,7
	2
	
	
	
	

	4676
	3
	2,3,8,9
	2
	
	
	
	

	4777
	3
	4,5,10,11
	2
	
	
	
	

	4878
	1
	0
	2
	
	
	
	

	4979
	1
	1
	2
	
	
	
	

	5080
	1
	6
	2
	
	
	
	

	5181
	1
	7
	2
	
	
	
	

	5282
	1
	0,1
	2
	
	
	
	

	5383
	1
	6,7
	2
	
	
	
	

	5484
	2
	0,1
	2
	
	
	
	

	5585
	2
	2,3
	2
	
	
	
	

	5686
	2
	6,7
	2
	
	
	
	

	5787
	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
	3
	12
	1
	
	
	
	

	68
	3
	13
	1
	
	
	
	

	69
	3
	14
	1
	
	
	
	

	70
	3
	15
	1
	
	
	
	

	71
	3
	16
	1
	
	
	
	

	72
	3
	17
	1
	
	
	
	

	73
	3
	12,13
	1
	
	
	
	

	74
	3
	14,15
	1
	
	
	
	

	75
	3
	16,17
	1
	
	
	
	

	7688
	3
	12
	2
	
	
	
	

	7789
	3
	13
	2
	
	
	
	

	7890
	3
	14
	2
	
	
	
	

	7991
	3
	15
	2
	
	
	
	

	8092
	3
	16
	2
	
	
	
	

	8193
	3
	17
	2
	
	
	
	

	8294
	3
	18
	2
	
	
	
	

	8395
	3
	19
	2
	
	
	
	

	8496
	3
	20
	2
	
	
	
	

	8597
	3
	21
	2
	
	
	
	

	8698
	3
	22
	2
	
	
	
	

	8799
	3
	23
	2
	
	
	
	

	88100
	3
	12,13
	2
	
	
	
	

	89101
	3
	14,15
	2
	
	
	
	

	90102
	3
	16,17
	2
	
	
	
	

	91103
	3
	18,19
	2
	
	
	
	

	92104
	3
	20,21
	2
	
	
	
	

	93105
	3
	22,23
	2
	
	
	
	

	94106
	1
	12
	2
	
	
	
	

	95107
	1
	13
	2
	
	
	
	

	96108
	1
	18
	2
	
	
	
	

	97109
	1
	19
	2
	
	
	
	

	98110
	1
	12,13
	2
	
	
	
	

	99111
	1
	18,19
	2
	
	
	
	

	100112
	2
	12,13
	2
	
	
	
	

	101113
	2
	14,15
	2
	
	
	
	

	102114
	2
	18,19
	2
	
	
	
	

	103115
	2
	20,21
	2
	
	
	
	

	104
	1
	0,1,12
	1
	
	
	
	

	105
	1
	0,1,12,13
	1
	
	
	
	

	106
	2
	0,1,12
	1
	
	
	
	

	107
	2
	0,1,12,13
	1
	
	
	
	

	108
	2
	2,3,14
	1
	
	
	
	

	109
	2
	2,3,14,15
	1
	
	
	
	

	110
	3
	0,1,12
	1
	
	
	
	

	111
	3
	0,1,12,13
	1
	
	
	
	

	112
	3
	2,3,14
	1
	
	
	
	

	113
	3
	2,3,14,15
	1
	
	
	
	

	114
	3
	4,5,16
	1
	
	
	
	

	115
	3
	4,5,16,17
	1
	
	
	
	

	116
	2
	0,1,12
	2
	
	
	
	

	117
	2
	0,1,12,13
	2
	
	
	
	

	118
	2
	6,7,18
	2
	
	
	
	

	119
	2
	6,7,18,19
	2
	
	
	
	

	120
	2
	2,3,14
	2
	
	
	
	

	121
	2
	2,3,14,15
	2
	
	
	
	

	122
	2
	8,9,20
	2
	
	
	
	

	123
	2
	8,9,20,21
	2
	
	
	
	

	124
	3
	0,1,12
	2
	
	
	
	

	125
	3
	0,1,12,13
	2
	
	
	
	

	126
	3
	6,7,18
	2
	
	
	
	

	127
	3
	6,7,18,19
	2
	
	
	
	

	128
	3
	2,3,14
	2
	
	
	
	

	129
	3
	2,3,14,15
	2
	
	
	
	

	130
	3
	8,9,20
	2
	
	
	
	

	131
	3
	8,9,20,21
	2
	
	
	
	

	132
	3
	4,5,16
	2
	
	
	
	

	133
	3
	4,5,16,17
	2
	
	
	
	

	134
	3
	10,11,22
	2
	
	
	
	

	135
	3
	10,11,22,23
	2
	
	
	
	

	136
	2
	0,2,3
	1
	
	
	
	

	136-255
	Reserved
	Reserved
	Reserved
	
	
	
	



With the above reshuffling of row indices in Table 7.3.1.2.2-8, Table 7.3.1.2.2-8A, Table 7.3.1.2.2-10, Table 7.3.1.2.2-10A, we need make an editorial change to TS 38.214 in places where it referring to some row indices in those tables. Therefore, the following TP is proposed. 
Proposal 2:  In TS 38.212, Adopt the following TP to update the row indices according to the row indices changes in TS 38.212 Table 7.3.1.2.2-8, Table 7.3.1.2.2-8A, Table 7.3.1.2.2-10, Table 7.3.1.2.2-10A. 
	5.1.6.2	DM-RS reception procedure
< Unchanged parts are omitted >
For DM-RS configuration enhanced type 1,
-	if a UE is scheduled with one codeword and assigned with the antenna port mapping with indices of {9, 10, 11 and 27 when applicable} in Table 7.3.1.2.2-7 and Table 7.3.1.2.2-7A of Clause 7.3.1.2 of [5, TS 38.212], or
-	if a UE is scheduled with one codeword and assigned with the antenna port mapping with indices of {9, 10, 11, 24, 25, 26, 27, 28, 29, 30 39, 40, 41, 42, 43, 44, 45 and 66 when applicable} in Table 7.3.1.2.2-8 and Table 7.3.1.2.2-8A of Clause 7.3.1.2 of [5, TS 38.212], 
the UE may assume that all the remaining orthogonal antenna ports of the CDM groups, from which the antenna ports are indicated to the UE, are not associated with transmission of PDSCH to another UE, or
-	if a UE is scheduled with two codewords, the UE may assume that all the remaining orthogonal antenna ports are not associated with transmission of PDSCH to another UE.
For DM-RS configuration enhanced type 2, 
-	if a UE is scheduled with one codeword and assigned with the antenna port mapping with indices of {9, 10, 20, 21, 22, 23 and 54 when applicable} in Table 7.3.1.2.2-9 and Table 7.3.1.2.2-9A of Clause 7.3.1.2 of [5, TS38.212], or
-	if a UE is scheduled with one codeword and assigned with the antenna port mapping with indices of {9, 10, 20, 21, 22, 23, 42, 43, 44, 45, 46, 47 72, 73, 74, 75, 76, 77 and 136 when applicable} in Table 7.3.1.2.2-10 and in Table 7.3.1.2.2-10A of Clause 7.3.1.2 of [5, TS 38.212], 
The UE may assume that all the remaining orthogonal antenna ports of CDM groups, from which the antenna ports are indicated to the UE, are not associated with transmission of PDSCH to another UE, or
-	if a UE is scheduled with two codewords, the UE may assume that all the remaining orthogonal antenna ports are not associated with transmission of PDSCH to another UE.
For DM-RS configuration enhanced type 1, when UE is not indicating UE capability of [noSchedulingRestriction-r18], the UE shall assume the number of consecutively scheduled PRBs are even, and the offset of the scheduled PRB from common resource block 0 is even number. 
< Unchanged parts are omitted >
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