[bookmark: _Hlk498518780][bookmark: _Hlk525723053]3GPP TSG RAN WG1 #112   														       R1- 2301645 
meeting,  Athens, 27th – 3rd March, 2023

Agenda item:		9.1.3.1
Source:	Nokia, Nokia Shanghai Bell
[bookmark: _Hlk102172697]Title:	Rel-18 UL and DL DMRS Enhancements  
Document for:		Discussion and Decision
1	Introduction
In RAN1#111, we have agreed following agreements for the enhancements of UL and DL DMRS operation [1]. 
Agreement
For FD-OCC length 4 for PDSCH/PUSCH, select the following:
· Opt.1-1 (Walsh matrix) for PDSCH
· Opt.1-2 (Cyclic shift) for PUSCH

Agreement
· For the antenna ports indication in Rel.18 eType1/eType2 DMRS ports with maxLength = 1/2 for PDSCH, all of the following port combinations can be indicated:
· Cat. 1) Legacy port indexes (eType 1: p=0~7, eType 2: p=0~11)
· Cat. 2) New port indexes (eType 1: p=8~15, eType 2: p=12~23)
· Cat. 3) Legacy port indexes and New port indexes at least within a CDM group at least for maxLength=1 (eType 1: up to 4 ports from {0, 1, 8, 9} and/or up to 4 ports from {2, 3, 10, 11}, eType 2: up to 4 ports from {0, 1, 12, 13} and/or up to 4 ports from {2, 3, 14, 15} and/or up to 4 ports from {4, 5, 16, 17}) at least for S-TRP case,
· For up to 4 ranks, only one CDM group is used per UE. For larger than 4 ranks, more than one CDM groups can be used per UE.
· FFS: Whether to increase the size of antenna ports field in DCI format 1_1/1_2, or introduce new DCI field for antenna ports indication, or not.
· FFS: Whether the new antenna port(s) table is specified or not.
· FFS: MU restrictions for certain entries. e.g., DMRS ports = {0,2}, or {8,10}, etc.
· FFS: Cat.3 for M-TRP case.
· Note: DMRS port index for PDSCH is determined by p +1000

Agreement
For > 4 layers PUSCH, support new antenna ports tables for rank = 5,6,7,8 for both single-symbol/double-symbol DMRS. 
· For Type 1/Type 2 Rel.15 DMRS ports, new antenna ports tables are the following: 
· The same DMRS port combination(s) as that for rank = 5,6,7,8 for PDSCH is reused at least for full or non-coherent UL codebook.
· For Rel.18 eType1/eType2 DMRS ports, 
· New antenna ports tables with new DMRS port combinations are used for rank = 5,6,7,8 (FFS: details). 
· Note: Whether the DMRS port combination allows to use single symbol DMRS for rank = 5,6,7,8 should be checked. 
· FFS: For partial coherent UL codebook, support layers to DMRS port mapping that layers associated to the same antenna port group are multiplexed into the same DMRS CDM group.
· FFS: One or more than one DMRS port combination(s) for each rank and TPMI
· Note: New DMRS port combinations above does not preclude the new antenna ports tables including the current DMRS port combination(s) for PDSCH for rank = 5,6,7,8 in Rel.15-17. 
· FFS: Whether the antenna ports combinations for rank = 5,6,7,8 can be indicated by the reserved entries of existing antenna ports tables for rank =1,2,3,4, if the rank is indicated together with DMRS antenna ports.

Agreement
For length 2 TD-OCC (across consecutive DMRS symbols, if any) for DMRS of PDSCH/PUSCH for Rel.18 eType 1/2 DMRS, support
	TD-OCC index
	Wt(0)
	Wt(1)

	0
	+1
	+1

	1
	+1
	-1



Agreement
· For full-coherent PUSCH with rank 5-8, UE shall expect only one port PTRS to be configured.
· Down select from the following in RAN1#112:
· Alt.1: the size of PTRS-DMRS association field is 2bit in DCI format 0_1/0_2.
· FFS: Association with the CW with the higher MCS.
Table 7.3.1.1.2-25B: PTRS-DMRS association for UL PTRS port 0
	Value
	DMRS port

	0
	1st scheduled DMRS port with the CW with the higher MCS

	1
	2nd scheduled DMRS port the CW with the higher MCS

	2
	3rd scheduled DMRS port the CW with the higher MCS

	3
	4th scheduled DMRS port the CW with the higher MCS


· Alt.2: The size of PTRS-DMRS association field is 3bit in DCI format 0_1/0_2, and the following PTRS-DMRS association for UL PTRS port 0 is specified in TS38.212.
Table 7.3.1.1.2-25B: PTRS-DMRS association for UL PTRS port 0
	Value
	DMRS port

	0
	1st scheduled DMRS port

	1
	2nd scheduled DMRS port

	2
	3rd scheduled DMRS port

	3
	4th scheduled DMRS port

	4
	5th scheduled DMRS port

	5
	6th scheduled DMRS port

	6
	7th scheduled DMRS port

	7
	8th scheduled DMRS port



Agreement
For the antenna ports indication in Rel.18 eType1 DMRS ports with maxLength = 1 for PDSCH, at least for S-TRP case, support the following rows of DMRS port combinations and Number of DMRS CDM group(s) without data.
· FFS: Antenna ports indication in Rel.18 eType1 DMRS ports with maxLength = 1 for PDSCH for M-TRP case.
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],
[9, 11]
	
	
	
	
	

	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
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	



2	Discussion on supporting up to 24 UL/DL DMRS ports for Rel-18 
To enhance multiplexing capacity of downlink and uplink demodulation reference signal (DMRS) in for different use cases (e.g. MU-MIMO in DL and UL, C-JT in DL,), there is a need to study and if justified, increase the number of orthogonal antenna ports (AP) >12 for UL/DL DMRS in Rel-18.
2.1	Rel-18 DMRS Design Principles
Rel-18 target is to specify larger number of orthogonal DMRS port for DL and UL MU-MIMO with CP-OFDM without increasing DMRS overheads. In other words, the number of DMRS symbols need not be increased in Rel-18 with respect to legacy design. Furthermore, even though not explicitly stated in WD, UE processing times are expected to remain same level with respect to legacy. Moreover, to support existing ACK/NACK mechanisms, Rel-18 DMRS symbol locations should follow legacy way. Additionally, to support PDSCH/PUSCH mapping types A and B, Rel-18 symbol locations should follow legacy approach. Therefore, legacy front loaded single or double symbol UL/DL DMRS with additional 1-2 UL/DL DMRS should be reused in Rel-18. 
Observation 1: There is no reason for further discussion of time-domain design for Rel-18 DMRS 
2.2	Indication of DMRS configuration 
In RAN1 #110 meeting, we have agreed to study the way to support DCI based switching between Rel-15 DMRS ports and Rel-18 DMRS ports.
	Agreement
For increased DMRS ports for enhanced FD-OCC, study whether/how to support DCI based switching between DMRS port(s) associated with length 2 FD-OCC and DMRS port(s) associated with length M FD-OCC (where M > 2).



To support large number of DMRS ports, it is expected that the channel estimation performance is degraded when delay spread of the channel is not small or UE is in the mobility condition. Also, UE is not required to use Rel-18 DMRS when the number of scheduling UEs in a scheduling instance is not large. Thus, UE should be supported with both Rel-18 and legacy DMRSs according to the scheduling condition. However, the DMRS type is RRC-configured, to support both DMRS patterns, additional specification support is needed. In Rel-17, DMRS can be configured for different DCI types or different mapping types. For flexible scheduling of legacy and/or Rel-18 DMRS for PDSCH/PUSCH, we need to support scheduling both DMRS type for the same UE.
Proposal 1: Support dynamic switching of legacy DMRS and Rel-18 DMRS.  
Dynamic switching can be supported by adding new TDRA field to signal DMRS types. In fact, DMRS type can be different for PDSCH/PUSCH mapping type A and B, and this mapping type is signaled by TDRA table. But, we don’t need to configure new DMRS type including all details, so simply FD-OCC type can be configured for a specific TDRA entries. This is similar as “repetitionNumber-r16” of Rel-16 multi-TRP SDM scheme 4, we can configure a RRC parameter for “Rel-18 DMRS” for one or more entries of TDRA table while other TDRA entries are remaining to use Rel-15 DMRS. Assume that Rel-18 DMRS is used for capacity extension, one or two entries of TDRA table may be enough to be supported. This is easy to be supported, and UE can expect if what PDSCH/PUSCH scheduling format is supported with Rel-18 DMRS. 
Proposal 2: Support dynamic switching of Rel-15 and Rel-18 DMRS ports by configuring a field in TDRA table to indicate what DMRS ports are used. 
However, we have observed that there is still objections to dynamic switching from the companies. However, we still see the gain of supporting different FD-OCC type for different services. Network needs to have flexibility to schedule different types for different service requirement. As one alternative solution to dynamic switching, we propose that configuring DMRS type per search space, i.e. a search space configured with Rel-18 DMRS type. Because DMRS type is more relevant to a specific service scenario (e.g., RedCap), this option is useful for differentiating various services. In addition, UE can assume Rel-18 DMRS is supported for any PDSCH scheduled by a DCI in a search space configured with Rel-18 DMRS, which reduce the ambiguity of UE’s complexity to setup channel estimation scheme to use.
Proposal 3: Support configuration of Rel-18 DMRS per search space to indicate what DMRS type is supported for PDSCH/PUSCH scheduling in the search space. 
2.3 DMRS table design
In RAN1 #111, we have agreed the following related to DMRS port indication.
	Agreement
· For the antenna ports indication in Rel.18 eType1/eType2 DMRS ports with maxLength = 1/2 for PDSCH, all of the following port combinations can be indicated:
· Cat. 1) Legacy port indexes (eType 1: p=0~7, eType 2: p=0~11)
· Cat. 2) New port indexes (eType 1: p=8~15, eType 2: p=12~23)
· Cat. 3) Legacy port indexes and New port indexes at least within a CDM group at least for maxLength=1 (eType 1: up to 4 ports from {0, 1, 8, 9} and/or up to 4 ports from {2, 3, 10, 11}, eType 2: up to 4 ports from {0, 1, 12, 13} and/or up to 4 ports from {2, 3, 14, 15} and/or up to 4 ports from {4, 5, 16, 17}) at least for S-TRP case,
· For up to 4 ranks, only one CDM group is used per UE. For larger than 4 ranks, more than one CDM groups can be used per UE.
· FFS: Whether to increase the size of antenna ports field in DCI format 1_1/1_2, or introduce new DCI field for antenna ports indication, or not.
· FFS: Whether the new antenna port(s) table is specified or not.
· FFS: MU restrictions for certain entries. e.g., DMRS ports = {0,2}, or {8,10}, etc.
· FFS: Cat.3 for M-TRP case.
· Note: DMRS port index for PDSCH is determined by p +1000

Agreement
For the antenna ports indication in Rel.18 eType1 DMRS ports with maxLength = 1 for PDSCH, at least for S-TRP case, support the following rows of DMRS port combinations and Number of DMRS CDM group(s) without data.
· FFS: Antenna ports indication in Rel.18 eType1 DMRS ports with maxLength = 1 for PDSCH for M-TRP case.




We think the categorizing the port combinations is not so helpful for our discussion, and we prefer to discussing the table and port combination directly without further agreement on the support of different category. 
A. PDSCH DMRS type 1, maxLength=1
For PDSCH DMRS table for dmrs-Type=eType1, maxLength=1, from the table agreed in RAN1#111, we can consider two options. The first option is to support all combinations as much as possible, while the other option is to minimize the combinations to avoid increasing DCI overhead.
For maxLength = 1, we don’t think the case where “number of DMRS CDM group(s) without data” =1 is essential for Rel-18 DMRS. The case can be supported by Rel-15 DMRS. Also, we don’t need to support (1,8) or (3,10) combinations, which is correspond to (0,2) of Rel-15 defined for SU-MIMO with longer delay spread channel support. To support more than 4 layers, additional column for two codewords case is added. To make balance between the number of the ports of two CDM groups, DMRS port combinations are selected, such as 0-3,8,10 instead of 0-3,8,9, and this is aligned with the idea used for Rel-15 DMRS port combinations. 
· Option 1: Support as most combinations for Rel-18 DMRS with 1-bit increase of DCI bits.
If we support one-bit increase of DCI bits, we support maximum flexibility for DMRS port combinations.   
Regarding to the support of combination of (8,10) or (9,11), we don’t see the use case of (8,10). (9,11) can be supported if 3+3+2 MU-MIMO combination is supported. (i.e.- (0,1,8)+(2,3,10)+(9,11) ). If we consider the option, we think at least (9,11) can be preferable. 
Table 1: PDSCH DMRS port mapping for Rel-18 , dmrs-Type=1, maxLength=1 (long version)
	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
	2
	0,1,2,3,8

	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
	
	
	

	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],
9, 11
	
	
	

	24
	1
	0,1,8
	
	
	

	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
	
	
	

	30-31
	
	
	
	
	

	
	
	
	
	
	



· Option 2: Minimum support without increase of DCI bits.
If we agree only the combinations agreed already, the number of rows is 16 and no increase of DCI signaling overhead but limited flexibility is supported.
Table 2: PDSCH DMRS port mapping for Rel-18 , dmrs-Type=1, maxLength=1 (short version)
	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
	2
	0
	0
	2
	0,1,2,3,8

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

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

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

	4
	2
	0,1
	4-15
	reserved
	reserved

	5
	2
	8,9
	
	
	

	6
	2
	0,1,8
	
	
	

	7
	2
	0,1,8,9
	
	
	

	8
	2
	2
	
	
	

	9
	2
	3
	
	
	

	10
	2
	10
	
	
	

	11
	2
	11
	
	
	

	12
	2
	2,3
	
	
	

	13
	2
	10,11
	
	
	

	14
	2
	2,3,10
	
	
	

	15
	2
	2,3,10,11
	
	
	



Proposal 4: Support either option 1 or option 2 for new DMRS table for Rel-18 single-symbol type I DMRS. FFS: configuration support either option. 
B. PDSCH DMRS type 1, maxLength=2
For type 1 DMRS with maxLength = 2, two examples of the DMRS port mapping table are provided below. The first table includes most combinations, and the second table includes only limited combinations specific for Rel-18 use case. In the second table, it is assumed that “at least” more than 4 ports are scheduled per symbol and at least 2 ports are scheduled per UE. We don’t think 16 UEs with one layer each is the practical scenario especially for DL. So, we assumed that at mostum 8 UE can be scheduled. When we applied the scheduling restriction, the table size of Rel-18 dedicated DMRS can be the same as Rel-15, while the first table requires one bit increase. Though this is just one bit increase, the required number of combinations to support is more than double. For the second option, we can consider introducing up to 8 new combinations not listed in the below example to the reserved rows (e.g. single port indications for selected cases).  
For two codewords, in addition to 4 rows agreed for maxLength=1, it is possible to add 4 more rows using 1 CDM group only. However, for DL case, there is no performance difference expected between first 4 rows and the added 4 rows. But, because we have enough rows, we are open to discuss new rows for two codewords case. 
· Option 1: Support as most combinations for Rel-18 DMRS with 1-bit increase of DCI bits

Table 3: PDSCH DMRS port mapping for Rel-18 , dmrs-Type=1, maxLength=2 (long version)
	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
	8
	1
	2
	2
	0,1,2,3,8,9,10
	1

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

	4
	1
	0,1
	1
	4
	[1]
	[0,1,4,5,8]
	[2]

	5
	1
	8,9
	1
	5
	[1]
	[0,1,4,5,8,9]
	[2]

	6
	1
	0,1,8
	1
	6
	[1]
	[0,1,4,5,8,9,12]
	[2]

	7
	1
	0,1,8,9
	1
	7
	[1]
	[0,1,4,5,8,9,12,13]
	[2]

	8
	2
	0
	1
	8-63
	reserved
	reserved
	reserved

	9
	2
	1
	1
	
	
	
	

	10
	2
	8
	1
	
	
	
	

	11
	2
	9
	1
	
	
	
	

	12
	2
	0,1
	1
	
	
	
	

	13
	2
	8,9
	1
	
	
	
	

	14
	2
	0,1,8
	1
	
	
	
	

	15
	2
	0,1,8,9
	1
	
	
	
	

	16
	2
	2
	1
	
	
	
	

	17
	2
	3
	1
	
	
	
	

	18
	2
	10
	1
	
	
	
	

	19
	2
	11
	1
	
	
	
	

	20
	2
	2,3
	1
	
	
	
	

	21
	2
	10,11
	1
	
	
	
	

	22
	2
	2,3,10
	1
	
	
	
	

	23
	2
	2,3,10,11
	1
	
	
	
	

	24
	2
	0
	2
	
	
	
	

	25
	2
	1
	2
	
	
	
	

	26
	2
	4
	2
	
	
	
	

	27
	2
	5
	2
	
	
	
	

	28
	2
	8
	2
	
	
	
	

	29
	2
	9
	2
	
	
	
	

	30
	2
	12
	2
	
	
	
	

	31
	2
	13
	2
	
	
	
	

	32
	2
	0,1
	2
	
	
	
	

	33
	2
	4,5
	2
	
	
	
	

	34
	2
	8,9
	2
	
	
	
	

	35
	2
	12,13
	2
	
	
	
	

	36
	2
	0,1,4
	2
	
	
	
	

	37
	2
	5,8,9
	2
	
	
	
	

	38
	2
	8,9,12
	2
	
	
	
	

	39
	2
	0,1,4,5
	2
	
	
	
	

	40
	2
	8,9,12,13
	2
	
	
	
	

	41
	2
	2
	2
	
	
	
	

	42
	2
	3
	2
	
	
	
	

	43
	2
	6
	2
	
	
	
	

	44
	2
	7
	2
	
	
	
	

	45
	2
	10
	2
	
	
	
	

	46
	2
	11
	2
	
	
	
	

	47
	2
	14
	2
	
	
	
	

	48
	2
	15
	2
	
	
	
	

	49
	2
	2,3
	2
	
	
	
	

	50
	2
	6,7
	2
	
	
	
	

	51
	2
	10,11
	2
	
	
	
	

	52
	2
	14,15
	2
	
	
	
	

	53
	2
	2,3,6
	2
	
	
	
	

	54
	2
	7,10,11
	2
	
	
	
	

	55
	2
	10,11,12
	2
	
	
	
	

	56
	2
	2,3,6,7
	2
	
	
	
	

	57
	2
	10,11,14,15
	2
	
	
	
	

	58-63
	
	Reserved
	
	
	
	
	




· Option 2: Apply the scheduling restrictions for Rel-18 use case without increase of DCI bits
Table 4: PDSCH DMRS port mapping for Rel-18 , dmrs-Type=1, maxLength=2 (short version)
	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
	2
	0,1
	1
	0
	2
	0,1,2,3,8
	1

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

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

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

	4
	2
	0,1,8
	1
	4
	[1]
	[0,1,4,5,8]
	[2]

	5
	2
	2,3,10
	1
	5
	[1]
	[0,1,4,5,8,9]
	[2]

	6
	2
	0,1,8,9
	1
	6
	[1]
	[0,1,4,5,8,9,12]
	[2]

	7
	2
	2,3,10,11
	1
	7
	[1]
	[0,1,4,5,8,9,12,13]
	[2]

	8
	2
	0,1
	2
	8-31
	reserved
	reserved
	reserved

	9
	2
	2,3
	2
	
	
	
	

	10
	2
	4,5
	2
	
	
	
	

	11
	2
	6,7
	2
	
	
	
	

	12
	2
	8,9
	2
	
	
	
	

	13
	2
	10,11
	2
	
	
	
	

	14
	2
	12,13
	2
	
	
	
	

	15
	2
	14,15
	2
	
	
	
	

	16
	2
	0,1,4
	2
	
	
	
	

	17
	2
	2,3,6
	2
	
	
	
	

	18
	2
	8,9,12
	2
	
	
	
	

	19
	2
	10,11,14
	2
	
	
	
	

	20
	2
	0,1,4,5
	2
	
	
	
	

	21
	2
	2,3,6,7
	2
	
	
	
	

	22
	2
	8,9,12,13
	2
	
	
	
	

	23
	2
	10,11,14,15
	2
	
	
	
	

	24-31
	
	Reserved
	
	
	
	
	



· Option 2a: Apply the scheduling restrictions for Rel-18 use case without increase of DCI bits
If we assume the number of co-scheduled UEs is limited, we can consider some additional combinations to be added into Option 2 table. In this option, the table includes 8 cases where the number of CDM group(s)=1.

Table 5: PDSCH DMRS port mapping for Rel-18 , dmrs-Type=1, maxLength=2 (short version 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
	0-3,8
	1

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

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

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

	4
	1
	0,1
	1
	4
	[1]
	[0,1,4,5,8]
	[2]

	5
	1
	8,9
	1
	5
	[1]
	[0,1,4,5,8,9]
	[2]

	6
	1
	0,1,8
	1
	6
	[1]
	[0,1,4,5,8,9,12]
	[2]

	7
	1
	0,1,8,9
	1
	7
	[1]
	[0,1,4,5,8,9,12,13]
	[2]

	8
	2
	0,1
	1
	8-31
	reserved
	reserved
	reserved

	9
	2
	8,9
	1
	
	
	
	

	10
	2
	2,3
	1
	
	
	
	

	11
	2
	10,11
	1
	
	
	
	

	12
	2
	0,1,8
	1
	
	
	
	

	13
	2
	2,3,10
	1
	
	
	
	

	14
	2
	0,1,8,9
	1
	
	
	
	

	15
	2
	2,3,10,11
	1
	
	
	
	

	16
	2
	0,1
	2
	
	
	
	

	17
	2
	2,3
	2
	
	
	
	

	18
	2
	4,5
	2
	
	
	
	

	19
	2
	6,7
	2
	
	
	
	

	20
	2
	8,9
	2
	
	
	
	

	21
	2
	10,11
	2
	
	
	
	

	22
	2
	12,13
	2
	
	
	
	

	23
	2
	14,15
	2
	
	
	
	

	24
	2
	0,1,4
	2
	
	
	
	

	25
	2
	2,3,6
	2
	
	
	
	

	26
	2
	8,9,12
	2
	
	
	
	

	27
	2
	10,11,14
	2
	
	
	
	

	28
	2
	0,1,4,5
	2
	
	
	
	

	29
	2
	2,3,6,7
	2
	
	
	
	

	30
	2
	8,9,12,13
	2
	
	
	
	

	31
	2
	10,11,14,15
	2
	
	
	
	



Proposal 5: Support all rows in option 2 first and study the other rows to be added. 
C. PDSCH DMRS type 2, maxLength=1
For PDSCH DMRS table for dmrs-Type=eType2, maxLength=1, below table provide all practical DMRS port combinations. In addition to listed combinations, we can further consider if we may support combinations like (0,1,2) or (3,4,5) where ports are scheduled across different CDM groups. Similarly the table can be extended to maxLength=2. Different from type1, there is no option to reduce the table size keeping DCI size same as Rel-15. So, for bother maxLength=1 and 2, 1 bit increase of DCI overhead is expected. (6 and 7 bits respectively)
Observation 2: For PDSCH DMRS eType2, DCI field size for Antenna port should be increased by 1 bit For any optimization. 
Table 6: PDSCH DMRS port mapping for Rel-18 , dmrs-Type=2, maxLength=1 (long version)
	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
	0,1,2,3,4

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

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

	3
	1
	13
	3
	3
	0,1,2,3,4,5,12,13

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

	5
	1
	12,13
	5
	2
	0,1,2,3,12,14

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

	7
	1
	0,1,12,13
	7
	2
	0,1,2,3,12,13,14,15

	8
	2
	0
	8-63
	reserved
	reserved

	9
	2
	1
	
	
	

	10
	2
	2
	
	
	

	11
	2
	3
	
	
	

	12
	2
	12
	
	
	

	13
	2
	13
	
	
	

	14
	2
	14
	
	
	

	15
	2
	15
	
	
	

	16
	2
	0,1
	
	
	

	17
	2
	2,3
	
	
	

	18
	2
	12,13
	
	
	

	19
	2
	14,15
	
	
	

	20
	2
	0,1,12
	
	
	

	21
	2
	2,3,14
	
	
	

	22
	2
	13,15
	
	
	

	23
	2
	0,1,12,13
	
	
	

	24
	2
	2,3,14,15
	
	
	

	25
	2
	0,2
	
	
	

	26
	3
	0
	
	
	

	27
	3
	1
	
	
	

	28
	3
	2
	
	
	

	29
	3
	3
	
	
	

	30
	3
	4
	
	
	

	31
	3
	5
	
	
	

	32
	3
	12
	
	
	

	33
	3
	13
	
	
	

	34
	3
	14
	
	
	

	35
	3
	15
	
	
	

	36
	3
	16
	
	
	

	37
	3
	17
	
	
	

	38
	3
	0,1
	
	
	

	39
	3
	2,3
	
	
	

	40
	3
	4,5
	
	
	

	41
	3
	12,13
	
	
	

	42
	3
	14,15
	
	
	

	43
	3
	16,17
	
	
	

	44
	3
	0,1,12
	
	
	

	45
	3
	2,3,14
	
	
	

	46
	3
	4,5,16
	
	
	

	47
	3
	0,1,12,13
	
	
	

	48
	3
	2,3,14,15
	
	
	

	49
	3
	4,5,16,17
	
	
	

	50
	3
	0,2,4
	
	
	

	51-63
	Reserved
	Reserved
	
	
	



3	Discussion on DMRS enhancements for 8TX UL SU-MIMO support 
3.1 DMRS configuration for 8TX transmission	
In RAN1 #111, we have agreed the following for DMRS port mapping for rank=5,6,7 and 8. 
	Agreement
For > 4 layers PUSCH, support new antenna ports tables for rank = 5,6,7,8 for both single-symbol/double-symbol DMRS. 
· For Type 1/Type 2 Rel.15 DMRS ports, new antenna ports tables are the following: 
· The same DMRS port combination(s) as that for rank = 5,6,7,8 for PDSCH is reused at least for full or non-coherent UL codebook.
· For Rel.18 eType1/eType2 DMRS ports, 
· New antenna ports tables with new DMRS port combinations are used for rank = 5,6,7,8 (FFS: details). 
· Note: Whether the DMRS port combination allows to use single symbol DMRS for rank = 5,6,7,8 should be checked. 
· FFS: For partial coherent UL codebook, support layers to DMRS port mapping that layers associated to the same antenna port group are multiplexed into the same DMRS CDM group.
· FFS: One or more than one DMRS port combination(s) for each rank and TPMI
· Note: New DMRS port combinations above does not preclude the new antenna ports tables including the current DMRS port combination(s) for PDSCH for rank = 5,6,7,8 in Rel.15-17. 
· FFS: Whether the antenna ports combinations for rank = 5,6,7,8 can be indicated by the reserved entries of existing antenna ports tables for rank =1,2,3,4, if the rank is indicated together with DMRS antenna ports.



For full -coherent UL codebooks, since all DM-RS ports are coherent, re-use DL DMRS port mapping in Rel-15 or Rel-18 should be fine. For non-coherent UL codebook, since all ports are not coherent, no additional optimization can be supported. 
However, for partial coherent codebook, it is beneficial to map the coherent antenna port group into the same CDM group. This is already supported for multi-TRP DM-RS port mapping. For supporting non-coherent joint transmission from two TRPs, the DMRS ports from the different TRPs are mapped to different CDM group. Thus, we propose to apply the same principle for UL partial coherent codebook. 
· For Ng=2, UE has two 4-TX antenna groups, and layers associated with 4 TX from an antenna group can be mapped to a single CDM group. 
· For DRMS type 1, layers associated with antenna group 0 are mapped to CDM group 0, and layers associated with antenna group 1 are mapped to CDM group 1. 
· For DMRS type 2, 
· if 2 CDM groups are supported, same rule as DMRS type 1 is supported
· if 3 CDM groups are supported, (rank=5 or 6, single symbol), strive to minimize mixed mapping.
· For Ng=4, UE has four 2-TX antenna groups, and layers associated with 2 TX from an antenna group can be mapped to a single CDM group.  
· For DRMS type 1, layers associated with antenna group 0,2 are mapped to CDM group 0, and layers associated with antenna group 1,3 are mapped to CDM group 1. 
· For DMRS type 2, 
· if 2 CDM groups are supported, same rule as DMRS type 1 is supported
· if 3 CDM groups are supported, (rank=5 or 6, single symbol), 
· when layers are generated from 3 antenna groups, map layers to 3 CDM groups in order.
· When layers are generated from 4 antenna groups, map layers into antenna ports in order.
With this rule, for rank=5,6,7,8, signaling of DMRS port mapping can be skipped or just 1 bit is required. 
Proposal 6: For partial coherent codebook, support mapping layers from the same antenna group into the same DMRS CDM group. 
Observation 3 : For rank=5,6,7,8, DCI indication of DMRS port mapping can be skipped, and the antenna port field can be used for signaling other purpose (e.g. TPMI, MCS or NDI of 2nd CW ) 
For DMRS type 2 and rank=5 or 6, the number of DMRS symbols can be fixed to skip the signaling of DMRS port indication, for example for rank=5 and 6, only single symbol DMRS can be supported. 
Proposal 7: For partial coherent codebook, DMRS port mapping is determined by TPMI without explicit signaling. 
For partial coherent, rank=5,6,7,8, following DMRS port mapping can be considered.
The number of layers to group 0/1 is determined by precoding matrix, and DMRS port mapping is automatically derived as below. 
The detail of layer mapping to antenna group should be decided in the other agenda item (AI9.1.4.2). The table includes all possible combination, however, support of some mapping such as 4+1, 4+2 for Ng=2 and/or 2+2+2+0 for Ng=4 will be discussed in design of partial coherent codebook to support in the other agenda item (AI 9.4.2). For example, with 4+1, the available power for per layer is very different per antenna group (e.g. 6dB), so the feasibility of the precoding should be discussed. Also, if Ng=4, muting 1 antenna group may cause reduction of UE total TX power. This is also possible to associated with codeword to layer mapping.   
Table 7: DMRS port mapping according to the number of layers to each antenna group (Ng=2) for partial coherent codebook, dmrs-Type=1, maxLength=2
	rank
	Layers from antenna group 0
	Layers from antenna group 1
	DMRS port mapping in order

	5
	[4]
	[1]
	(0,1,4,5), (2)

	5
	3
	2
	(0,1,4), (2,3)

	5
	2
	3
	(0,1), (2,3,6)

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

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

	6
	3
	3
	(0,1,4), (2,3,6)

	6
	2
	4
	(0,1),(2,3,6,7)

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

	7
	3
	4
	(0,1,4), (2,3,6,7)

	8
	4
	4
	(0,1,4,5), (2,3,6,7)



Table 8: DMRS port mapping according to the number of layers to each antenna group (Ng=2) for partial coherent codebook, dmrs-Type=2, maxLength=2
	rank
	Layers from antenna group 0
	Layers from antenna group 1
	DMRS port mapping

	5
	4
	1
	(0,1,2,3), (4)

	5
	3
	2
	(0,1,2), (4,5)

	5
	2
	3
	(0,1), (2,3,4) 

	5
	1
	4
	(0), (2,3,4,5) 

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

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

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

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

	7
	3
	4
	(0,1,6), (2,3,8,9)

	8
	4
	4
	(0,1,6,7), (2,3,8,9)





Table 9: DMRS port mapping according to the number of layers to each antenna group (Ng=4) for partial coherent codebook, dmrs-Type=1, maxLength=2
	rank
	Layers from antenna group 0
	Layers from antenna group 1
	Layers from antenna group 2
	Layers from antenna group 3
	DMRS port mapping

	5
	2
	2
	1
	0
	(0,1), (2,3), (4)

	5
	2
	2
	0
	1
	(0,1), (2,3), (4)

	5
	2
	1
	2
	0
	(0,1) ,(2), (6,7)

	5
	2
	1
	1
	1
	(0,1), (2),(3), (4)

	5
	2
	1
	0
	2
	(0,1), (2), (6,7)

	5
	2
	0
	2
	1
	(0,1), (2,3), (4)

	5
	2
	0
	1
	2
	(0,1), (4), (6,7)

	5
	1
	2
	2
	0
	(0), (2,3), (4,5)

	5
	1
	2
	1
	1
	(0), (2,3), (4), (5)

	5
	1
	1
	2
	1
	(0), (1), (2,3), (4)

	5
	1
	0
	2
	2
	(0), (2,3), (4,5)

	5
	0
	2
	2
	1
	(0,1), (2,3), (4)

	5
	0
	2
	1
	2
	(0,1), (2), (4,5)

	5
	0
	1
	2
	2
	(0), (2,3), (4,5)

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

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

	6
	2
	2
	1
	1
	(0,1), (2,3), (4), (6)

	6
	2
	1
	2
	1
	(0,1), (4), (6,7), (2)

	6
	2
	1
	1
	2
	(0,1), (4), (2), (6,7)

	6
	2
	0
	2
	2
	(0,1), (4,5), (6,7)

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

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

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

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

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

	7
	2
	2
	1
	2
	(0,1), (2,3), (4), (6,7)

	7
	2
	1
	2
	2
	(0,1), (2), (4,5), (6,7)

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

	8
	2
	2
	2
	2
	(0,1), (2,3), (4,5), (6,7)




Table 10: DMRS port mapping according to the number of layers to each antenna group (Ng=4) for partial coherent codebook, dmrs-Type=2, maxLength=2
	rank
	Layers from antenna group 0
	Layers from antenna group 1
	Layers from antenna group 2
	Layers from antenna group 3
	DMRS port mapping

	5
	2
	2
	1
	0
	(0,1), (2,3), (4)

	5
	2
	2
	0
	1
	(0,1), (2,3), (4)

	5
	2
	1
	2
	0
	(0,1) ,(2), (4,5)

	5
	2
	1
	1
	1
	(0,1), (2),(3), (4)

	5
	2
	1
	0
	2
	(0,1), (2), (4,5)

	5
	2
	0
	2
	1
	(0,1), (2,3), (4)

	5
	2
	0
	1
	2
	(0,1), (2), (4,5)

	5
	1
	2
	2
	0
	(0), (2,3), (4,5)

	5
	1
	2
	1
	1
	(0), (2,3), (4) ,(5)

	5
	1
	1
	2
	1
	(0), (1), (2,3), (4)

	5
	1
	0
	2
	2
	(0), (2,3), (4,5)

	5
	0
	2
	2
	1
	(0,1), (2,3), (4)

	5
	0
	2
	1
	2
	(0,1), (2), (4,5)

	5
	0
	1
	2
	2
	(0), (2,3), (4,5)

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

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

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

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

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

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

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

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

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

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

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

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

	7
	2
	1
	2
	2
	(0,1), (2), (6,7), (8,9)

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

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



3.2 DMRS to PTRS mapping for 8 TX UL support
In RAN1 #111, we have agreed the following for DMRS-PTRS port mapping for rank=5,6,7 and 8. 
	Agreement
· For full-coherent PUSCH with rank 5-8, UE shall expect only one port PTRS to be configured.
· Down select from the following in RAN1#112:
· Alt.1: the size of PTRS-DMRS association field is 2bit in DCI format 0_1/0_2.
· FFS: Association with the CW with the higher MCS.
Table 7.3.1.1.2-25B: PTRS-DMRS association for UL PTRS port 0
	Value
	DMRS port

	0
	1st scheduled DMRS port with the CW with the higher MCS

	1
	2nd scheduled DMRS port the CW with the higher MCS

	2
	3rd scheduled DMRS port the CW with the higher MCS

	3
	4th scheduled DMRS port the CW with the higher MCS


· Alt.2: The size of PTRS-DMRS association field is 3bit in DCI format 0_1/0_2, and the following PTRS-DMRS association for UL PTRS port 0 is specified in TS38.212.
Table 7.3.1.1.2-25B: PTRS-DMRS association for UL PTRS port 0
	Value
	DMRS port

	0
	1st scheduled DMRS port

	1
	2nd scheduled DMRS port

	2
	3rd scheduled DMRS port

	3
	4th scheduled DMRS port

	4
	5th scheduled DMRS port

	5
	6th scheduled DMRS port

	6
	7th scheduled DMRS port

	7
	8th scheduled DMRS port






Regarding to PTRS for full-coherent PUSCH, we have studied two options. The first option is utilizing the similar way used for DL PTRS mapping, and it doesn’t require DCI overhead increase while losing the opportunity for selecting best layer for PTRS mapping. The second option is to extend the concept of legacy UL PTRS mapping with increasing 1 bit DCI indication, but it is flexible for selecting the best layer for PTRS mapping. We think both options have pros and cons and support any of options. Considering the progress of CW mapping discussion, alt 2 can be considered as simpler option without further waiting other decision.  
Proposal 8: For PTRS mapping of full-coherent PUSCH with rank 5-8, support Alt2, explicit indication of DMRS port associated with PTRS. 
For partial and non-coherent PUSCH, there is open discussion about the necessity of the number of PTRS beyond 2. For DMRS to PTRS port mapping, if we don’t increase the maximum number of PTRS port beyond 2, similar approach in Rel-16 can be used. The 2 PTRS ports is supported for UL, and this has been introduced for UL multi-panel transmission in FR2. The number of PTRS should be based on the number of simultaneous UL TX panels, and we think “up to 2” UL PTRS is still valid option for 8 TX UL support. In addition, in UL non-coherent codebook with rank=4, we are still using 2 PTRS ports, so there is no sense to extend the number of PTRS ports beyond two.  
Observation 4: Considering the number of simultaneous UL TX panels, up to 2 PTRS ports are still enough for 8 TX UL. 
Observation 5: PUSCH non-coherent codebook with rank=4 is also supported by up to 2 PTRS ports, so no reason to increase for 8 TX cases.
Proposal 9: Do not support more than 2 PTRS ports for 8 TX UL.
Regarding to DMRS to PTRS port mapping, for codebook, it is pending to TPMI design in the other agenda item. Especially for partial and non-coherent, without assumption of TPMI agreed, it is difficult to make progress of the issue.  
For non-codebook, each port can be configured with either PTRS port 0 or PTRS port 1. For codebook, it can be determined by TPMI applied for 8 TX ports. Because the TPMI design as well as non-codebook design for 8TX is still under discussion, we can defer the DMRS to PTRS mapping after completion of key decisions in the other agenda item (i.e. AI 9.1.4.2)  
Observation 6: Same principle of Rel-16 DMRS to PTRS mapping can be used. Further detail can be discussed after design of TPMI in the other agenda item. 
Proposal 10: For non-codebook based PUSCH, support the same DMRS to PTRS mapping rule as Rel-17.
Proposal 11 For codebook, postpone discussion of DMRS to PTRS mapping until TPMI design is completed. 

4	Conclusions
In the previous sections, the following observations and proposals have been made:
For support of upto 24 DMRS ports, 
Observation 1: There is no reason for further discussion of time-domain design for Rel-18 DMRS 
Proposal 1: Support dynamic switching of legacy DMRS and Rel-18 DMRS.  
Proposal 2: Support dynamic switching of Rel-15 and Rel-18 DMRS ports by configuring a field in TDRA table to indicate what DMRS ports are used. 
Proposal 3: Support configuration of Rel-18 DMRS per search space to indicate what DMRS type is supported for PDSCH/PUSCH scheduling in the search space. 
Proposal 4: Support either option 1 or option 2 for new DMRS table for Rel-18 single-symbol type I DMRS. FFS: configuration support either option. 
Proposal 5: Support all rows in option 2 first and study the other rows to be added. 
Observation 2: For PDSCH DMRS eType2, DCI field size for Antenna port should be increased by 1 bit

For support of 8 TX UL transmission,  
Proposal 6: For partial coherent codebook, support mapping layers from the same antenna group into the same DMRS CDM group. 
Observation 3: For rank=5,6,7,8, DCI indication of DMRS port mapping can be skipped, and the antenna port field can be used for signaling other purpose (e.g. TPMI, MCS or NDI of 2nd CW ) 
Proposal 7: For partial coherent codebook, DMRS port mapping is determined by TPMI without explicit signaling. 
Proposal 8: For PTRS mapping of full-coherent PUSCH with rank 5-8, support Alt2, explicit indication of DMRS port associated with PTRS. 
Observation 4: Considering the number of simultaneous UL TX panels, up to 2 PTRS ports are still enough for 8 TX UL. 
Observation 5: PUSCH non-coherent codebook with rank=4 is also supported by up to 2 PTRS ports, so no reason to increase for 8 TX cases.
Proposal 9: Do not support more than 2 PTRS ports for 8 TX UL.
Observation 6: Same principle of Rel-16 DMRS to PTRS mapping can be used. Further detail can be discussed after design of TPMI in the other agenda item. 
Proposal 10: For non-codebook based PUSCH, support the same DMRS to PTRS mapping rule as Rel-17.
Proposal 11 For codebook, postpone discussion of DMRS to PTRS mapping until TPMI design is completed. 
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