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Introduction
The Rel-18 WID [1] includes the following objectives regarding the Rel-18 DMRS enhancements.
	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
5. Study, and if justified, specify UL DMRS, SRS, SRI, and TPMI (including codebook) enhancements to enable 8 Tx UL operation to support 4 and more layers per UE in UL targeting CPE/FWA/vehicle/Industrial devices
· Note: Potential restrictions on the scope of this objective (including coherence assumption, full/non-full power modes) will be identified as part of the study.



This contribution provides Samsung’s view regarding the Rel-18 DMRS enhancements highlighted above.

Increased number of DMRS ports for DL/UL MU-MIMO
1.1 MU-MIMO between Rel-15 DMRS ports and Rel-18 DMRS ports
In current specification, when gNB would like to schedule some UEs by MU-MIMO manner, there is a restriction that the UE is not expected to assume co-scheduled UE(s) with different DM-RS configuration with respect to the followings.
· DM-RS configuration type
· DM-RS symbol location
· actual number of front-loaded DM-RS symbol(s)
· actual number of additional DM-RS

That means, if one UE is configured with DMRS type 1 and the other UE is configured with DMRS type 2, then two UEs are not scheduled by MU-MIMO together. It is natural to restrict MU-MIMO scheduling between DMRS type 1 and type 2 since RE mapping of each CDM group and applied OCC are different between DMRS type 1 and type 2. Also, if new DMRS types are defined in Rel-18, then it is natural to schedule MU-MIMO among UEs which are configured with new DMRS type 1 only or new DMRS type 2 only. To summarize, the following 4 cases of MU-MIMO scheduling will be supported in Rel-18.
· (current specification) among UEs which are configured with the DMRS type 1
· (current specification) among UEs which are configured with the DMRS type 2
· (natural extension in Rel-18) among UEs which are configured with a new DMRS type 1
· (natural extension in Rel-18) among UEs which are configured with a new DMRS type 2

However, when we define new DMRS types on top of the current DMRS type 1 and type 2 for supporting increased number of orthogonal DMRS ports for MU-MIMO scheduling, it should be considered whether spatial multiplexing between legacy DMRS types and new DMRS types is supported or not. Since the main objective to increase the number of DMRS ports for both DL and UL cases is to obtain more gain on spectral efficiency by scheduling MU-MIMO, it would be beneficial to allow spatial multiplexing not only between same DMRS types but also between legacy and new DMRS types. Therefore, in addition to the above cases, the following two cases are additionally supported.
· (additionally supported case 1 in Rel-18) among UEs which some UEs are configured with current DMRS type 1 and the other UEs are configured with a new DMRS type 1
· (additionally supported case 2 in Rel-18) among UEs which some UEs are configured with current DMRS type 2 and the other UEs are configured with a new DMRS type 2

In RAN1#112b-e, a proposal related to MU-MIMO between Rel-15/18 DMRS ports within the same CDM group was discussed [5], and the discussed cases and alternatives especially for PDSCH are as follows:

	For MU-MIMO within a CDM group between Rel.15 DMRS ports and Rel.18 DMRS ports,
· 1) For PUSCH, there is no restriction.
· 2) For PDSCH, there is no additional restriction between Rel.18 UE1 indicated with Rel-18 Legacy ports (eType1: ports 1000-1007, eType2: ports 1000-1011) and Rel.15/18 UE2 indicated with Rel.15 DMRS ports in a CDM group from Rel.17 spec.
· Note: MU-MIMO restriction in Rel.17 is applied.
· 3) For PDSCH, between Rel.18 UE1 indicated with Rel-18 New ports (eType1: ports 1008-1015, eType2: ports 1012-1023) and Rel.15 UE2 indicated with Rel.15 DMRS ports in a CDM group,
· UE does not expect such MU-MIMO within a CDM group.
· 4) For PDSCH, between Rel.18 UE1 indicated with Rel-18 New ports (eType1: ports 1008-1015, eType2: ports 1012-1023) and Rel.18 UE2 indicated with Rel.15 DMRS ports in a CDM group, down select from the following.
· Alt.1: UE does not expect such MU-MIMO within a CDM group.
· Alt.2: Rel.18 UE2 configured with Rel.15 DMRS ports can be signaled, to indicate that there may be another Rel.18 UE1 with Rel.18 New ports (eType1: ports 1008-1015, eType2: ports 1012-1023) in the same CDM group, so that the Rel.18 UE2 can assume FD-OCC length 4 for channel estimation of Rel.15 DMRS ports.
· Dedicated UE capability is introduced.
· The signaling is at least by RRC (FFS: whether to support DCI based signaling).
· Alt.3: Introduce restriction that the UE indicated with Rel.15 DMRS ports is not expected to be co-scheduled with a UE indicated with Rel.18 DMRS ports if the orthogonality of length-2 FD-OCC between the co-scheduled DMRS ports cannot be satisfied.



In RAN1#113, some cases of above have been discussed and concluded as follows [6]:

	Conclusion
For MU-MIMO within a CDM group between Rel.15 DMRS ports and Rel.18 DMRS ports,
· 4) For PDSCH, between Rel.18 UE1 indicated with Rel-18 New ports (eType1: ports 1008-1015, eType2: ports 1012-1023) and Rel.18 UE2 indicated with Rel.15 DMRS ports in a CDM group, there is no consensus to support the following.
· Alt.2: Rel.18 UE2 configured with Rel.15 DMRS ports can be signaled, to indicate that there may be another Rel.18 UE1 with Rel.18 New ports (eType1: ports 1008-1015, eType2: ports 1012-1023) in the same CDM group, so that the Rel.18 UE2 can assume FD-OCC length 4 for channel estimation of Rel.15 DMRS ports.
· Dedicated UE capability is introduced.
· The signaling is at least by RRC (FFS: whether to support DCI based signaling).

Conclusion
For MU-MIMO within a CDM group between Rel.15 DMRS ports and Rel.18 DMRS ports,
· 2) For PDSCH, there is no additional restriction between Rel.18 UE1 indicated with Rel-18 Legacy ports (eType1: ports 1000-1007, eType2: ports 1000-1011) and Rel.15-18 UE2 indicated with Rel.15 DMRS ports in a CDM group from Rel.17 spec.
· Note1: MU-MIMO restriction in Rel.15-17 is applied to Rel.15-17 UE and Rel-18 UE configured with Rel-15 DMRS port(s)
· Note2: MU-MIMO restriction in Rel.18 is applied to Rel.18 UE configured with Rel-18 DMRS port(s)

Agreement
· The following MU-MIMO within a CDM group between Rel.15 DMRS ports and Rel.18 DMRS ports is not supported:
· 3) For PDSCH, between Rel.18 UE1 indicated with Rel-18 New ports (eType1: ports 1008-1015, eType2: ports 1012-1023) and Rel.15-17 UE2 indicated with Rel.15 DMRS ports in a CDM group.
· UE does not expect such MU-MIMO within a CDM group
· FFS: 4) For PDSCH, between Rel.18 UE1 indicated with Rel-18 New ports (eType1: ports 1008-1015, eType2: ports 1012-1023) and Rel.18 UE2 indicated with Rel.15 DMRS ports in a CDM group.
· UE does not expect such MU-MIMO within a CDM group



The remaining issue for MU-MIMO between Rel-15/18 DMRS ports is case 4), i.e., MU-MIMO between Rel.18 UE1 indicated with Rel-18 New ports (eType1: ports 1008-1015, eType2: ports 1012-1023) and Rel.18 UE2 indicated with Rel.15 DMRS ports in a CDM group. The only difference between case 3) and 4) is whether a UE configured with Rel.15 DMRS ports is Rel.15-17 UE or Rel.18 UE. Our view is that the solution for case 4) can be same as that of case 3) because the UE is configured with Rel.15 DMRS ports. The only reason why Rel.18 UE is configured with Rel.15 DMRS ports is that the Rel.18 UE does not support Rel.18 DMRS ports. Then the situation is same regardless of Rel.15-17 UE or Rel.18 UE. Hence, we support to apply same solution of the case 3) into case 4).

Proposal 1. For PDSCH, between Rel.18 UE1 indicated with Rel-18 New ports (eType1: ports 1008-1015, eType2: ports 1012-1023) and Rel.18 UE2 indicated with Rel.15 DMRS ports in a CDM group, the UE does not expect such MU-MIMO within a CDM group.

1.2 Whether to apply OCC disabling scheme to Rel-18 DMRS
In Rel-17 above 52.6 GHz agenda item, the concept of OCC disabling scheme has been adopted to achieve channel estimation performance in case of large subcarrier spacing (e.g., 480kHz, 960kHz) in 52.6 GHz band. In TS38.214, the OCC disabling scheme is implemented as follows: 

	If a UE is configured with higher layer parameter dmrs-FD-OCC-DisabledForRank1-PDSCH and the UE is scheduled with PDSCH with single DM-RS port, the UE may assume that set of orthogonal DM-RS antenna ports from the same CDM group using different set of wf(k') codes are not associated with the transmission of PDSCH to another UE.



This means that OCC for a certain DMRS port may not be used (i.e., disabled) for the CDM group containing the DMRS port for the UE when a RRC parameter is configured and rank-1 PDSCH scheduling is indicated. Then, the CDM group including the scheduled DMRS port is only used for the UE, so the UE does not need to apply OCC to distinguish other UE’s co-scheduled DMRS port. Hence, despite of longer OCC or sparser DMRS RE used by new DMRS type, channel estimation performance of UE can be mitigated. Although the number of co-scheduled UEs, especially for MU-MIMO, may be decreased, this concept is beneficial for gNB as well as UE to make scheduling simple when a UE disabling OCC is included in the scheduling, since gNB does not always schedule large number of UEs by MU-MIMO. Therefore, our view is that it would be better to apply the OCC disabling scheme for new DMRS type.

Proposal 2. Support OCC disabling scheme for Rel-18 enhanced DMRS type 1 and 2.

1.3 Remaining issues on orphan RE
There are several remaining issues on scheduling restriction of the orphan RE case. In RAN1#110b-e [3], the following agreement was made.
	Agreement in RAN1#110b-e
For FD-OCC length 4 in Rel.18 eType 1 DMRS for PDSCH, support the following: 
· Introduce UE capability to report whether UE can be scheduled PDSCH without the scheduling restriction for FD-OCC length 4 in Rel.18 eType 1 DMRS. 
· If this capability is not supported by the UE, UE expects that gNB shall apply the scheduling restriction for PDSCH for FD-OCC length 4 in Rel.18 eType 1 DMRS.
· The scheduling restriction above means satisfying all of the following at least for other than M-TRP PDSCH transmission with FDM 2a or FDM 2b scheme. 
· 1) The number of consecutively scheduled PRBs for PDSCH is even.
· 2) The number of PRBs offset of scheduled PDSCH from point A (common resource block 0) is even.
· 3) FFS: Restriction on scheduling of different UEs in case of MU-MIMO.
· FFS: Scheduling restriction for M-TRP PDSCH transmission with FDM 2a or FDM 2b scheme.
· Note1: Up to UE how to implement DMRS channel estimation.
· Note2: No further RAN1 specification enhancement is introduced to handle the orphan REs (e.g. if the total number of REs of DMRS in a CDM group is not multiples of 4, how to handle the remainder of REs) for UE that is scheduled PDSCH without the scheduling restriction.
· Note 3: Other scheduling restrictions, if identified in future meetings, are not precluded.



The 1st issue is whether additional scheduling restriction on single-DCI based multi-TRP PDSCH transmission with FDM scheme A or B. Since it is common understanding that multi-TRP scheme could be supported by Rel-18 DMRS, it is natural to be extended supporting single-DCI based multi-TRP PDSCH transmission with FDM scheme A or B. Hence, additional scheduling restriction is needed for supporting single-DCI based multi-TRP PDSCH transmission with FDM scheme A or B without orphan RE issue. Then, the above scheduling restrictions, i.e., 1) The number of consecutively scheduled PRBs for PDSCH is even, and 2) The number of PRBs offset of scheduled PDSCH from point A (common resource block 0) is even, could be extended per each TRP or per each TCI state.
Proposal 3. Support additional scheduling restriction on single-DCI based multi-TRP PDSCH transmission with FDM scheme A or B.

The 2nd issue is for FDRA type 1 with interleaved VRB-PRB mapping. In the above agreement, the expression like “scheduled PRBs” or “the number of PRBs” in two scheduling restrictions is not clear whether those mean VRB or PRB. Hence, we suggest to clarify that the above two scheduling restrictions is applied to VRB.

Proposal 4. Support to clarify that the expression “scheduled PRBs” or “the number of PRBs” in the previous agreement means VRB.

1.4 DMRS port indication table for eType1 with maxLength=2
Regarding DMRS port indication table for eType1 with maxLength = 2, the following agreements and working assumption have been made during 3 meetings as follows:

	Agreement in RAN1#112b-e 
For the antenna ports indication in Rel.18 eType1 DMRS ports with maxLength = 2 for PDSCH, at least for S-TRP case, support all rows of DMRS port combinations and Number of DMRS CDM group(s) without data in Table 7.3.1.2.2-2-X.
· FFS: For row 9-11, 24-30, 55-60, and 81-83 (if agreed) in one CW, introduce MU-MIMO restriction (i.e. UE does not expect to be multiplexed with other DMRS ports in the same CDM group) or UE capability.
· FFS: The total number of rows for eType1 DMRS ports with maxLength =2 for PDSCH at least for S-TRP case does not exceed 64. 
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]
	[8
	1
	0,1,4,5,8
	2]

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

	[10
	2
	0-3
	1]
	[10
	1
	0,1,4,5,8,9,12
	2]

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

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

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

	14
	2
	2
	2
	[14
	2
	0,1,4,5,8,9,12
	2]

	15
	2
	3
	2
	[15
	2
	0,1,4,5,8,9,12,13
	2]

	16
	2
	4
	2
	[16
	2
	2,3,6,7,10
	2]

	17
	2
	5
	2
	[17
	2
	2,3,6,7,10,14
	2]

	18
	2
	6
	2
	[18
	2
	2,3,6,7,10,11,14
	2]

	19
	2
	7
	2
	[19
	2
	2,3,6,7,10,11,14,15
	2]

	20
	2
	0,1
	2
	[20
	2
	0,1, 2,3,10
	1]

	21
	2
	2,3
	2
	[21
	2
	0,1,8,2,3,10
	1]

	22
	2
	4,5
	2
	[22
	2
	0,1,8, 2,3,10,11
	1]

	23
	2
	6,7
	2
	[23
	2
	0,1,8,9,2,3,10,11
	1]

	[24
	2
	0,4
	2]
	[24
	1
	0,1,4,5,12
	2]

	[25
	2
	2,6
	2]
	[25
	1
	0,1,8,4,5,12
	2]

	[26
	2
	0,1,4
	2]
	[26
	1
	0,1,8,4,5,12,13
	2]

	[27
	2
	2,3,6
	2]
	[27
	1
	0,1,8,9,4,5,12,13
	2]

	[28
	2
	0,1,4,5
	2]
	[28
	2
	0,1,4,5,12
	2]

	[29
	2
	2,3,6,7
	2]
	[29
	2
	0,1,8,4,5,12
	2]

	[30
	2
	0,2,4,6
	2]
	[30
	2
	0,1,8,4,5,12,13
	2]

	31
	1
	8
	1
	[31
	2
	0,1,8,9,4,5,12,13
	2]

	32
	1
	9
	1
	[32
	2
	2,3,6,7,14
	2]

	33
	1
	8,9
	1
	[33
	2
	2,3,10,6,7,14
	2]

	34
	2
	8
	1
	[34
	2
	2,3,10,6,7,14,15
	2]

	35
	2
	9
	1
	[35
	2
	2,3,10,11,6,7,14,15
	2]

	36
	2
	10
	1
	[36
	2
	0,2,3,8,9
	1]

	37
	2
	11
	1
	[37
	2
	0,1,2,3,8,9
	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
	
	
	
	

	[69
	1
	0,1,8
	2]
	
	
	
	

	[70
	1
	0,1,8,9
	2]
	
	
	
	

	[71
	1
	4,5,12
	2]
	
	
	
	

	[72
	1
	4,5,12,13
	2]
	
	
	
	

	[73
	2
	0,1,8
	2]
	
	
	
	

	[74
	2
	0,1,8,9
	2]
	
	
	
	

	[75
	2
	4,5,12
	2]
	
	
	
	

	[76
	2
	4,5,12,13
	2]
	
	
	
	

	[77
	2
	2,3,10
	2]
	
	
	
	

	[78
	2
	2,3,10,11
	2]
	
	
	
	

	[79
	2
	6,7,14
	2]
	
	
	
	

	[80
	2
	6,7,14,15
	2]
	
	
	
	

	[81
	2
	5,8,9
	2]
	
	
	
	

	[82
	2
	7,10,11
	2]
	
	
	
	

	[83
	2
	7,12,13
	2]
	
	
	
	



Agreement in RAN1#113 
For the antenna ports indication in Rel.18 eType1 DMRS ports with maxLength = 2 for PDSCH, at least for S-TRP case, support/remove the following rows of DMRS port combinations and Number of DMRS CDM group(s) without data in RAN1#112bis-e agreement.
· For 1CW, 
· 1) Support row 8-11 for 1 CW.
· For row 9-11 in one CW, introduce MU-MIMO restriction (i.e. UE does not expect to be multiplexed with other DMRS ports in the same CDM group).
· 2) For row 24-30, 55-60, 69-80, down select from the following:
· Alt.2-1: Support row 24-30 and row 55-60 without MU restriction. Remove row 69-80.
· Alt.2-2: Support row 69-80 without MU restriction. Support row 24-30 with MU restriction. Remove row 55-60.
· Alt.2-3: Support row 24-30 with MU restriction. Remove row 55-60 and 69-80.
· Alt 2-4: Support row 69-80 without MU restriction. Remove row 24-30, 55-60. 
· Alt 2-5: Remove row 24-30, 55-60, 69-80 due to no consensus to support them.
· Atl 2-6: Support rows 24-30 and rows 59-60 without MU restriction. Remove rows 69-80 and rows 55-58.
· 3) For row 81-82:
· Alt.3-1: 
· If RAN1 agree row 26-27 without MU restriction,
· Support row 81-82 without MU restriction.
· Else,
· Remove row 81-82.
· Alt.3-2: Remove 81-82.
· 4) [Remove row 83.]
· For 2CW, 
· 5 [Remove row 0-3.]
· 6) Support row 20-23 if row 4-7 are supported for eType1 maxLength=1. Else, remove row 20-23.
· 7) Down select from the following:
· Alt.7-1: Support row 8-19 and remove row 24-35.
· Alt.7-2: Support row 24-35 and remove row 8-19.
· Alt.7-3: Remove row 8-19 and 24-35.
· 8) Support row 36-37 if row 8-9 are supported for eType1 maxLength=1. Else, remove row 36-37.

Working Assumption in RAN1#113 
· For the antenna ports indication in Rel.18 eType1 DMRS ports with maxLength = 2 for PDSCH, at least for S-TRP case, for case 2) in RAN1#113 agreement,
· For 1CW, 
· 2) For row 24-30, 55-60, 69-80, support at least row 73-80 without MU restriction. Support row 24-30 with MU restriction (UE does not expect to be co-scheduled with another UE in the same CDM group). Remove row 55-60.
· FFS: for row 69-72



Considering all agreed rows and whether MU restriction is applied or not, the current status of DMRS port indication table for eType1 with maxLength = 2 can be expressed in Table 7.3.1.2.2-2-XX as follows. Highlighted as green, red, or yellow mean that corresponding rows have been agreed, rejected, or FFS, respectively.

Table 7.3.1.2.2-2-XX: 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
	MU restriction

O: exist
X:not exist
	Value
	Number of DMRS CDM group(s) without data
	DMRS port(s)
	Number of front-load symbols

	0
	1
	0
	1
	X
	[0
	2
	0-4
	2]

	1
	1
	1
	1
	X
	[1
	2
	0,1,2,3,4,6
	2]

	2
	1
	0,1
	1
	X
	[2
	2
	0,1,2,3,4,5,6
	2]

	3
	2
	0
	1
	X
	[3
	2
	0,1,2,3,4,5,6,7
	2]

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

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

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

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

	[8
	2
	2,3
	1]
	X
	[8
	1
	0,1,4,5,8
	2]

	[9
	2
	0-2
	1]
	O
	[9
	1
	0,1,4,5,8,12
	2]

	[10
	2
	0-3
	1]
	O
	[10
	1
	0,1,4,5,8,9,12
	2]

	[11
	2
	0,2
	1]
	O
	[11
	1
	0,1,4,5,8,9,12,13
	2]

	12
	2
	0
	2
	X
	[12
	2
	0,1,4,5,8
	2]

	13
	2
	1
	2
	X
	[13
	2
	0,1,4,5,8,12
	2]

	14
	2
	2
	2
	X
	[14
	2
	0,1,4,5,8,9,12
	2]

	15
	2
	3
	2
	X
	[15
	2
	0,1,4,5,8,9,12,13
	2]

	16
	2
	4
	2
	X
	[16
	2
	2,3,6,7,10
	2]

	17
	2
	5
	2
	X
	[17
	2
	2,3,6,7,10,14
	2]

	18
	2
	6
	2
	X
	[18
	2
	2,3,6,7,10,11,14
	2]

	19
	2
	7
	2
	X
	[19
	2
	2,3,6,7,10,11,14,15
	2]

	20
	2
	0,1
	2
	X
	[20
	2
	0,1, 2,3,10
	1]

	21
	2
	2,3
	2
	X
	[21
	2
	0,1,8,2,3,10
	1]

	22
	2
	4,5
	2
	X
	[22
	2
	0,1,8, 2,3,10,11
	1]

	23
	2
	6,7
	2
	X
	[23
	2
	0,1,8,9,2,3,10,11
	1]

	[24
	2
	0,4
	2]
	O
	[24
	1
	0,1,4,5,12
	2]

	[25
	2
	2,6
	2]
	O
	[25
	1
	0,1,8,4,5,12
	2]

	[26
	2
	0,1,4
	2]
	O
	[26
	1
	0,1,8,4,5,12,13
	2]

	[27
	2
	2,3,6
	2]
	O
	[27
	1
	0,1,8,9,4,5,12,13
	2]

	[28
	2
	0,1,4,5
	2]
	O
	[28
	2
	0,1,4,5,12
	2]

	[29
	2
	2,3,6,7
	2]
	O
	[29
	2
	0,1,8,4,5,12
	2]

	[30
	2
	0,2,4,6
	2]
	O
	[30
	2
	0,1,8,4,5,12,13
	2]

	31
	1
	8
	1
	X
	[31
	2
	0,1,8,9,4,5,12,13
	2]

	32
	1
	9
	1
	X
	[32
	2
	2,3,6,7,14
	2]

	33
	1
	8,9
	1
	X
	[33
	2
	2,3,10,6,7,14
	2]

	34
	2
	8
	1
	X
	[34
	2
	2,3,10,6,7,14,15
	2]

	35
	2
	9
	1
	X
	[35
	2
	2,3,10,11,6,7,14,15
	2]

	36
	2
	10
	1
	X
	[36
	2
	0,2,3,8,9
	1]

	37
	2
	11
	1
	X
	[37
	2
	0,1,2,3,8,9
	1]

	38
	2
	8,9
	1
	X
	
	
	
	

	39
	2
	10,11
	1
	X
	
	
	
	

	[40
	2
	8-10
	1]
	
	
	
	
	

	[41
	2
	8-11
	1]
	
	
	
	
	

	[42
	2
	8,10
	1]
	
	
	
	
	

	43
	2
	8
	2
	X
	
	
	
	

	44
	2
	9
	2
	X
	
	
	
	

	45
	2
	10
	2
	X
	
	
	
	

	46
	2
	11
	2
	X
	
	
	
	

	47
	2
	12
	2
	X
	
	
	
	

	48
	2
	13
	2
	X
	
	
	
	

	49
	2
	14
	2
	X
	
	
	
	

	50
	2
	15
	2
	X
	
	
	
	

	51
	2
	8,9
	2
	X
	
	
	
	

	52
	2
	10,11
	2
	X
	
	
	
	

	53
	2
	12,13
	2
	X
	
	
	
	

	54
	2
	14,15
	2
	X
	
	
	
	

	[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
	X
	
	
	
	

	63
	1
	0,1,8,9
	1
	X
	
	
	
	

	64
	2
	0,1,8
	1
	X
	
	
	
	

	65
	2
	0,1,8,9
	1
	X
	
	
	
	

	66
	2
	2,3,10
	1
	X
	
	
	
	

	67
	2
	2,3,10,11
	1
	X
	
	
	
	

	[69
	1
	0,1,8
	2]
	
	
	
	
	

	[70
	1
	0,1,8,9
	2]
	
	
	
	
	

	[71
	1
	4,5,12
	2]
	
	
	
	
	

	[72
	1
	4,5,12,13
	2]
	
	
	
	
	

	[73
	2
	0,1,8
	2]
	X
	
	
	
	

	[74
	2
	0,1,8,9
	2]
	X
	
	
	
	

	[75
	2
	4,5,12
	2]
	X
	
	
	
	

	[76
	2
	4,5,12,13
	2]
	X
	
	
	
	

	[77
	2
	2,3,10
	2]
	X
	
	
	
	

	[78
	2
	2,3,10,11
	2]
	X
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	[79
	2
	6,7,14
	2]
	X
	
	
	
	

	[80
	2
	6,7,14,15
	2]
	X
	
	
	
	

	[81
	2
	5,8,9
	2]
	
	
	
	
	

	[82
	2
	7,10,11
	2]
	
	
	
	
	

	[83
	2
	7,12,13
	2]
	
	
	
	
	



For 1CW: 
· Rows 69~72: We are fine with keeping these entries without MU restriction which can be used for MU scheduling.
· Row 83: This row utilizes 3 ports across two CDM groups so it may not be used for MU scheduling, and use case is not clear hence we are fine with deleting this row.
For 2CW: 
· Rows 0~3: We are fine with keeping these legacy port combinations.
· Rows 8~19 and 24~35: Comparing with rows 0~7, these rows require only a single CDM group for 2CW, then these rows can be used for MU scheduling with 2CWs in a certain UE. However, so far there is no co-scheduled UEs for a UE scheduled with 2CW, and a UE with 2CW is not likely to be scheduled with MU-MIMO, we don’t support these rows.

Proposal 5. For the antenna ports indication in Rel.18 eType1 DMRS ports with maxLength = 2 for PDSCH, at least for S-TRP case,
· For 1CW, support rows 69~72 without MU restriction, and remove row 83.
· For 2CW, support rows 0~3, and remove 8~19 and 24~35.


1.5 DMRS port indication table for eType2 with maxLength=1
Regarding DMRS port indication table for eType2 with maxLength = 1, the following agreements and working assumption have been made during 2 meetings as follows:

	Agreement in RAN1#112b-e 
For the antenna ports indication in Rel.18 eType2 DMRS ports with maxLength = 1 for PDSCH, at least for S-TRP case, support all rows of DMRS port combinations and Number of DMRS CDM group(s) without data in Table 7.3.1.2.2-3-X.
· FFS: For rows 9, 10, 20-23, 33, 34, 44-46, 60-62 (if agreed) in one CW, introduce MU-MIMO restriction (i.e. UE does not expect to be multiplexed with other DMRS ports in the same CDM group) or UE capability.
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
	12-16]

	3
	2
	0
	[3
	3
	12-17]

	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
	0-3,12-14

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

	8
	2
	2,3
	[8
	3
	0,1,2,3,12]

	[9
	2
	0-2]
	[9
	3
	0,1,2,3,12,14]

	[10
	2
	0-3]
	[10
	3
	0-3,12-14]

	11
	3
	0
	[11
	3
	0-3,12-15]

	12
	3
	1
	[12
	2
	0,2,3,12,13]

	13
	3
	2
	[13
	2
	0,1,2,3,14]

	14
	3
	3
	[14
	2
	0,1,12,2,3,14]

	15
	3
	4
	[15
	2
	0,1,12,2,3,14,15]

	16
	3
	5
	[16
	2
	0,1,12,13,2,3,14,15]

	17
	3
	0,1
	[17
	3
	0,1,2,3,14]

	18
	3
	2,3
	[18
	3
	0,1,12,2,3,14]

	19
	3
	4,5
	[19
	3
	0,1,12,2,3,14,15]

	[20
	3
	0-2]
	[20
	3
	0,1,12,13,2,3,14,15]

	[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
	
	
	

	[60
	3
	13,15,17]
	
	
	

	[61
	3
	13,15]
	
	
	

	[62
	2
	13,15]
	
	
	



Agreement in RAN1#113 
For the antenna ports indication in Rel.18 eType2 DMRS ports with maxLength = 1 for PDSCH, at least for S-TRP case, support/remove the following rows of DMRS port combinations and Number of DMRS CDM group(s) without data in RAN1#112bis-e agreement.
· For 1CW, 
· 1) [Support row 9-10 and row 20-23.]
· 2) For row 33-34, 44-46, down select from the following:
· Alt.2-1: Support row 33-34 and row 44-46.
· Alt.2-2: Remove row 33-34 and row 44-46.
· 3) For row 60-62, down select from the following:
· Alt.3-1: Support row 60-62.
· Alt.3-2: Remove row 60-62.
· For 2CW, 
· 4) For row 2-3.
· Alt.4-1: Support row 2-3.
· Alt.4-2: Remove row 2-3.
· 5) [Support row 8-11.]
· 6) Remove row 12.
· 7) Support row 13-20 if row 8-9 are supported for eType1 maxLength=1. Else, remove row 13-20.



Considering all agreed rows and whether MU restriction is applied or not, the current status of DMRS port indication table for eType2 with maxLength = 1 can be expressed in Table 7.3.1.2.2-3-XX as follows. Highlighted as green, red, or yellow mean that corresponding rows have been agreed, rejected, or FFS, respectively.

Table 7.3.1.2.2-3-XX: 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)
	MU restriction
O: exist
X:not exist
	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
	12-16]

	3
	2
	0
	
	[3
	3
	12-17]

	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
	0-3,12-14

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

	8
	2
	2,3
	
	[8
	3
	0,1,2,3,12]

	[9
	2
	0-2]
	
	[9
	3
	0,1,2,3,12,14]

	[10
	2
	0-3]
	
	[10
	3
	0-3,12-14]

	11
	3
	0
	
	[11
	3
	0-3,12-15]

	12
	3
	1
	
	[12
	2
	0,2,3,12,13]

	13
	3
	2
	
	[13
	2
	0,1,2,3,14]

	14
	3
	3
	
	[14
	2
	0,1,12,2,3,14]

	15
	3
	4
	
	[15
	2
	0,1,12,2,3,14,15]

	16
	3
	5
	
	[16
	2
	0,1,12,13,2,3,14,15]

	17
	3
	0,1
	
	[17
	3
	0,1,2,3,14]

	18
	3
	2,3
	
	[18
	3
	0,1,12,2,3,14]

	19
	3
	4,5
	
	[19
	3
	0,1,12,2,3,14,15]

	[20
	3
	0-2]
	
	[20
	3
	0,1,12,13,2,3,14,15]

	[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
	
	
	
	

	[60
	3
	13,15,17]
	
	
	
	

	[61
	3
	13,15]
	
	
	
	

	[62
	2
	13,15]
	
	
	
	



For 1CW: 
· Rows 9~10: We are fine with keeping these entries with MU restriction.
· Rows 20~23: We are fine with keeping these entries. For rows 20~22, MU restriction is not needed since the number of CDM group without data is 3, and one left CDM group can be used to allocate co-scheduled UE(s). For row 23, MU restriction is needed which is same as current specification.
· Rows 33~34 and 44~46: These rows can be replaced by rows 9~10, and rows 20~22. We are fine with deleting these entries.
· Rows 60~62: We don’t see use cases. For row 60, each DMRS port is included in a CDM group, i.e., three CDM groups are used, then this row may not be used for MU scheduling.
For 2CW: 
· Rows 2~3: Comparing with rows 0~1, these rows use FD-OCC index 2 and 3 which are new ports for Rel-18 DMRS. However, there is no MU case for UE with 2CW, rows 0~1 are enough and rows 2~3 are not needed.
· Rows 8~11: Comparing with rows 4~7, these rows have one more CDM group without data. However, so far there is no co-scheduled UEs for a UE scheduled with 2CW, and a UE with 2CW is not likely to be scheduled with MU-MIMO, we don’t support these rows.

Proposal 6. For the antenna ports indication in Rel.18 eType2 DMRS ports with maxLength = 1 for PDSCH, at least for S-TRP case,
· For 1CW, support rows 9~10 with MU restriction, support rows 20~22 without MU restriction, support row 23 with MU restriction, remove 33~34, 44~46, and 60~62.
· For 2CW, remove rows 2~3, and 8~11.

1.6 DMRS port indication table for eType2 with maxLength=2
Regarding DMRS port indication table for eType2 with maxLength = 2, the following agreements and working assumption have been made during 2 meetings as follows:

	Agreement in RAN1#112b-e 
For the antenna ports indication in Rel.18 eType2 DMRS ports with maxLength = 2 for PDSCH, at least for S-TRP case, support all rows of DMRS port combinations and Number of DMRS CDM group(s) without data in Table 7.3.1.2.2-4-X.
· FFS: For rows 9, 10, 20-23, 42-47, 67, 68, 78-80, 100-105, and 153-158 (if agreed) in one CW, introduce MU-MIMO restriction (i.e. UE does not expect to be multiplexed with other DMRS ports in the same CDM group) or UE capability.
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
	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
	2
	0,1,2,3,12
	1

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

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

	[9
	2
	0-2
	1]
	9
	2
	0-3,12-15
	1

	[10
	2
	0-3
	1]
	[10
	3
	0,1,2,3,12
	1]

	11
	3
	0
	1
	[11
	3
	0-3,12,14
	1]

	12
	3
	1
	1
	[12
	3
	0-3,12-14
	1]

	13
	3
	2
	1
	[13
	3
	0-3,12-15
	1]

	14
	3
	3
	1
	[14
	1
	0,1,6,7,12
	2]

	15
	3
	4
	1
	[15
	1
	0,1,6,7,12,18
	2]

	16
	3
	5
	1
	[16
	1
	0,1,6,7,12,13,18
	2]

	17
	3
	0,1
	1
	[17
	1
	0,1,6,7,12,13,18,19
	2]

	18
	3
	2,3
	1
	[18
	2
	0,1,6,7,12
	2]

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

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

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

	[22
	3
	0-3
	1]
	[22
	2
	2,3,8,9,14
	2]

	[23
	2
	0,2
	1]
	[23
	2
	2,3,8,9,14,20
	2]

	24
	3
	0
	2
	[24
	2
	2,3,8,9,14,15,20
	2]

	25
	3
	1
	2
	[25
	2
	2,3,8,9,14,15,20,21
	2]

	26
	3
	2
	2
	[26
	3
	0,1,6,7,12
	2]

	27
	3
	3
	2
	[27
	3
	0,1,6,7,12,18
	2]

	28
	3
	4
	2
	[28
	3
	0,1,6,7,12,13,18
	2]

	29
	3
	5
	2
	[29
	3
	0,1,6,7,12,13,18,19
	2]

	30
	3
	6
	2
	[30
	3
	2,3,8,9,14
	2]

	31
	3
	7
	2
	[31
	3
	2,3,8,9,14,20
	2]

	32
	3
	8
	2
	[32
	3
	2,3,8,9,14,15,20
	2]

	33
	3
	9
	2
	[33
	3
	2,3,8,9,14,15,20,21
	2]

	34
	3
	10
	2
	[34
	3
	4,5,10,11,16
	2]

	35
	3
	11
	2
	[35
	3
	4,5,10,11,16,22
	2]

	36
	3
	0,1
	2
	[36
	3
	4,5,10,11,16,17,22
	2]

	37
	3
	2,3
	2
	[37
	3
	4,5,10,11,16,17,22,23
	2]

	38
	3
	4,5
	2
	[38
	2
	0,1,2,3,14
	1]

	39
	3
	6,7
	2
	[39
	2
	0,1,12,2,3,14
	1]

	40
	3
	8,9
	2
	[40
	2
	0,1,12,2,3,14,15
	1]

	41
	3
	10,11
	2
	[41
	2
	0,1,12,13,2,3,14,15
	1]

	[42
	3
	0,1,6
	2]
	[42
	3
	0,1,2,3,14
	1]

	[43
	3
	2,3,8
	2]
	[43
	3
	0,1,12,2,3,14
	1]

	[44
	3
	4,5,10
	2]
	[44
	3
	0,1,12,2,3,14,15
	1]

	[45
	3
	0,1,6,7
	2]
	[45
	3
	0,1,12,13,2,3,14,15
	1]

	[46
	3
	2,3,8,9
	2]
	[46
	1
	0,1,6,7,18
	2]

	[47
	3
	4,5,10,11
	2]
	[47
	1
	0,1,12,6,7,18
	2]

	48
	1
	0
	2
	[48
	1
	0,1,12,6,7,18,19
	2]

	49
	1
	1
	2
	[49
	1
	0,1,12,13,6,7,18,19
	2]

	50
	1
	6
	2
	[50
	2
	0,1,6,7,18
	2]

	51
	1
	7
	2
	[51
	2
	0,1,12,6,7,18
	2]

	52
	1
	0,1
	2
	[52
	2
	0,1,12,6,7,18,19
	2]

	53
	1
	6,7
	2
	[53
	2
	0,1,12,13,6,7,18,19
	2]

	54
	2
	0,1
	2
	[54
	2
	2,3,8,9,20
	2]

	55
	2
	2,3
	2
	[55
	2
	2,3,14,8,9,20
	2]

	56
	2
	6,7
	2
	[56
	2
	2,3,14,8,9,20,21
	2]

	57
	2
	8,9
	2
	[57
	2
	2,3,14,15,8,9,20,21
	2]

	58
	1
	12
	1
	[58
	3
	0,1,6,7,18
	2]

	59
	1
	13
	1
	[59
	3
	0,1,12,6,7,18
	2]

	60
	1
	12,13
	1
	[60
	3
	0,1,12,6,7,18,19
	2]

	61
	2
	12
	1
	[61
	3
	0,1,12,13,6,7,18,19
	2]

	62
	2
	13
	1
	[62
	3
	2,3,8,9,20
	2]

	63
	2
	14
	1
	[63
	3
	2,3,14,8,9,20
	2]

	64
	2
	15
	1
	[64
	3
	2,3,14,8,9,20,21
	2]

	65
	2
	12,13
	1
	[65
	3
	2,3,14,15,8,9,20,21
	2]

	66
	2
	14,15
	1
	[66
	3
	4,5,10,11,22
	2]

	[67
	2
	12-14
	1]
	[67
	3
	4,5,16,10,11,22
	2]

	[68
	2
	12-15
	1]
	[68
	3
	4,5,16,10,11,22,23
	2]

	69
	3
	12
	1
	[69
	3
	4,5,16,17,10,11,22,23
	2]

	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
	23
	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
	
	
	
	

	[129
	1
	0,1,12
	2]
	
	
	
	

	[130
	1
	0,1,12,13
	2]
	
	
	
	

	[131
	1
	6,7,18
	2]
	
	
	
	

	[132
	1
	6,7,18,19
	2]
	
	
	
	

	[133
	2
	0,1,12
	2]
	
	
	
	

	[134
	2
	0,1,12,13
	2]
	
	
	
	

	[135
	2
	6,7,18
	2]
	
	
	
	

	[136
	2
	6,7,18,19
	2]
	
	
	
	

	[137
	2
	2,3,14
	2]
	
	
	
	

	[138
	2
	2,3,14,15
	2]
	
	
	
	

	[139
	2
	8,9,20
	2]
	
	
	
	

	[140
	2
	8,9,20,21
	2]
	
	
	
	

	[141
	3
	0,1,12
	2]
	
	
	
	

	[142
	3
	0,1,12,13
	2]
	
	
	
	

	[143
	3
	6,7,18
	2]
	
	
	
	

	[144
	3
	6,7,18,19
	2]
	
	
	
	

	[145
	3
	2,3,14
	2]
	
	
	
	

	[146
	3
	2,3,14,15
	2]
	
	
	
	

	[147
	3
	8,9,20
	2]
	
	
	
	

	[148
	3
	8,9,20,21
	2]
	
	
	
	

	[149
	3
	4,5,16
	2]
	
	
	
	

	[150
	3
	4,5,16,17
	2]
	
	
	
	

	[151
	3
	10,11,22
	2]
	
	
	
	

	[152
	3
	10,11,22,23
	2]
	
	
	
	

	[153
	3
	7,12,13
	2]
	
	
	
	

	[154
	3
	9,14,15
	2]
	
	
	
	

	[155
	3
	11,16,17
	2]
	
	
	
	

	[156
	3
	9,18,19
	2]
	
	
	
	

	[157
	3
	18,19,20
	2]
	
	
	
	

	[158
	3
	21,22,23
	2]
	
	
	
	



Agreement in RAN1#113
For the antenna ports indication in Rel.18 eType2 DMRS ports with maxLength = 2 for PDSCH, at least for S-TRP case, support/remove the following rows of DMRS port combinations and Number of DMRS CDM group(s) without data in RAN1#112bis-e agreement.
· For 1CW, 
· 1) [Support row 9-10, 20-23].
· 2) For row 42-47, 100-105, 129-152, down select or modify from the following:
· Alt.2-1: Support row 42-47 and row 100-105 without MU restriction. Remove row 129-152.
· Alt.2-2: Support row 129-152 without MU restriction. Support row 42-47 with MU restriction. Remove row 100-105.
· Alt.2-3: Support row 42-47 with MU restriction. Remove row 100-105 and 129-152.
· Alt 2-4: Support row 129-152 without MU restriction. Remove row 42-47, 100-105. 
· Alt 2-5: remove row 42-47, 100-105, 129-152 due to no consensus to support them.
· Alt 2-6: Support row 42-47 and 103-105 without MU restriction, remove 100-102 and 129-152
· 3) For row 67-68, 78-80:
· Alt.3-1: 
· If RAN1 agree row 9-10, 20-23 without MU restriction
· Support row 67-68, 78-80 without MU restriction.
· Else,
· Remove row 67-68, 78-80.
· Alt.3-2: Remove 67-68,78-80.
· 4) For row 153-158, down select from the following.
· Alt.4-1: Support row 153-158 without MU restriction.
· Alt.4-2: Remove row 153-158.
· For 2CW, 
· 5) [Remove row 0-5.]
· 6) [Support row 10-13.]
· 7) Down select from the following:
· Alt.7-1: Support row 14-37 and remove row 46-69.
· Alt.7-2: Support row 46-69 and remove row 14-37.
· Alt.7-3: Remove row 14-37 and row 46-69.
· 8) remove row 38-45.




Considering all agreed rows and whether MU restriction is applied or not, the current status of DMRS port indication table for eType2 with maxLength = 2 can be expressed in Table 7.3.1.2.2-4-XX as follows. Highlighted as green, red, or yellow mean that corresponding rows have been agreed, rejected, or FFS, respectively.

Table 7.3.1.2.2-4-XX: 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
	MU restriction

O: exist
X:not exist
	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
	2
	0,1,2,3,12
	1

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

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

	[9
	2
	0-2
	1]
	
	9
	2
	0-3,12-15
	1

	[10
	2
	0-3
	1]
	
	[10
	3
	0,1,2,3,12
	1]

	11
	3
	0
	1
	
	[11
	3
	0-3,12,14
	1]

	12
	3
	1
	1
	
	[12
	3
	0-3,12-14
	1]

	13
	3
	2
	1
	
	[13
	3
	0-3,12-15
	1]

	14
	3
	3
	1
	
	[14
	1
	0,1,6,7,12
	2]

	15
	3
	4
	1
	
	[15
	1
	0,1,6,7,12,18
	2]

	16
	3
	5
	1
	
	[16
	1
	0,1,6,7,12,13,18
	2]

	17
	3
	0,1
	1
	
	[17
	1
	0,1,6,7,12,13,18,19
	2]

	18
	3
	2,3
	1
	
	[18
	2
	0,1,6,7,12
	2]

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

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

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

	[22
	3
	0-3
	1]
	
	[22
	2
	2,3,8,9,14
	2]

	[23
	2
	0,2
	1]
	
	[23
	2
	2,3,8,9,14,20
	2]

	24
	3
	0
	2
	
	[24
	2
	2,3,8,9,14,15,20
	2]

	25
	3
	1
	2
	
	[25
	2
	2,3,8,9,14,15,20,21
	2]

	26
	3
	2
	2
	
	[26
	3
	0,1,6,7,12
	2]

	27
	3
	3
	2
	
	[27
	3
	0,1,6,7,12,18
	2]

	28
	3
	4
	2
	
	[28
	3
	0,1,6,7,12,13,18
	2]

	29
	3
	5
	2
	
	[29
	3
	0,1,6,7,12,13,18,19
	2]

	30
	3
	6
	2
	
	[30
	3
	2,3,8,9,14
	2]

	31
	3
	7
	2
	
	[31
	3
	2,3,8,9,14,20
	2]

	32
	3
	8
	2
	
	[32
	3
	2,3,8,9,14,15,20
	2]

	33
	3
	9
	2
	
	[33
	3
	2,3,8,9,14,15,20,21
	2]

	34
	3
	10
	2
	
	[34
	3
	4,5,10,11,16
	2]

	35
	3
	11
	2
	
	[35
	3
	4,5,10,11,16,22
	2]

	36
	3
	0,1
	2
	
	[36
	3
	4,5,10,11,16,17,22
	2]

	37
	3
	2,3
	2
	
	[37
	3
	4,5,10,11,16,17,22,23
	2]

	38
	3
	4,5
	2
	
	[38
	2
	0,1,2,3,14
	1]

	39
	3
	6,7
	2
	
	[39
	2
	0,1,12,2,3,14
	1]

	40
	3
	8,9
	2
	
	[40
	2
	0,1,12,2,3,14,15
	1]

	41
	3
	10,11
	2
	
	[41
	2
	0,1,12,13,2,3,14,15
	1]

	[42
	3
	0,1,6
	2]
	
	[42
	3
	0,1,2,3,14
	1]

	[43
	3
	2,3,8
	2]
	
	[43
	3
	0,1,12,2,3,14
	1]

	[44
	3
	4,5,10
	2]
	
	[44
	3
	0,1,12,2,3,14,15
	1]

	[45
	3
	0,1,6,7
	2]
	
	[45
	3
	0,1,12,13,2,3,14,15
	1]

	[46
	3
	2,3,8,9
	2]
	
	[46
	1
	0,1,6,7,18
	2]

	[47
	3
	4,5,10,11
	2]
	
	[47
	1
	0,1,12,6,7,18
	2]

	48
	1
	0
	2
	
	[48
	1
	0,1,12,6,7,18,19
	2]

	49
	1
	1
	2
	
	[49
	1
	0,1,12,13,6,7,18,19
	2]

	50
	1
	6
	2
	
	[50
	2
	0,1,6,7,18
	2]

	51
	1
	7
	2
	
	[51
	2
	0,1,12,6,7,18
	2]

	52
	1
	0,1
	2
	
	[52
	2
	0,1,12,6,7,18,19
	2]

	53
	1
	6,7
	2
	
	[53
	2
	0,1,12,13,6,7,18,19
	2]

	54
	2
	0,1
	2
	
	[54
	2
	2,3,8,9,20
	2]

	55
	2
	2,3
	2
	
	[55
	2
	2,3,14,8,9,20
	2]

	56
	2
	6,7
	2
	
	[56
	2
	2,3,14,8,9,20,21
	2]

	57
	2
	8,9
	2
	
	[57
	2
	2,3,14,15,8,9,20,21
	2]

	58
	1
	12
	1
	
	[58
	3
	0,1,6,7,18
	2]

	59
	1
	13
	1
	
	[59
	3
	0,1,12,6,7,18
	2]

	60
	1
	12,13
	1
	
	[60
	3
	0,1,12,6,7,18,19
	2]

	61
	2
	12
	1
	
	[61
	3
	0,1,12,13,6,7,18,19
	2]

	62
	2
	13
	1
	
	[62
	3
	2,3,8,9,20
	2]

	63
	2
	14
	1
	
	[63
	3
	2,3,14,8,9,20
	2]

	64
	2
	15
	1
	
	[64
	3
	2,3,14,8,9,20,21
	2]

	65
	2
	12,13
	1
	
	[65
	3
	2,3,14,15,8,9,20,21
	2]

	66
	2
	14,15
	1
	
	[66
	3
	4,5,10,11,22
	2]

	[67
	2
	12-14
	1]
	
	[67
	3
	4,5,16,10,11,22
	2]

	[68
	2
	12-15
	1]
	
	[68
	3
	4,5,16,10,11,22,23
	2]

	69
	3
	12
	1
	
	[69
	3
	4,5,16,17,10,11,22,23
	2]

	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
	23
	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
	
	
	
	
	

	[129
	1
	0,1,12
	2]
	
	
	
	
	

	[130
	1
	0,1,12,13
	2]
	
	
	
	
	

	[131
	1
	6,7,18
	2]
	
	
	
	
	

	[132
	1
	6,7,18,19
	2]
	
	
	
	
	

	[133
	2
	0,1,12
	2]
	
	
	
	
	

	[134
	2
	0,1,12,13
	2]
	
	
	
	
	

	[135
	2
	6,7,18
	2]
	
	
	
	
	

	[136
	2
	6,7,18,19
	2]
	
	
	
	
	

	[137
	2
	2,3,14
	2]
	
	
	
	
	

	[138
	2
	2,3,14,15
	2]
	
	
	
	
	

	[139
	2
	8,9,20
	2]
	
	
	
	
	

	[140
	2
	8,9,20,21
	2]
	
	
	
	
	

	[141
	3
	0,1,12
	2]
	
	
	
	
	

	[142
	3
	0,1,12,13
	2]
	
	
	
	
	

	[143
	3
	6,7,18
	2]
	
	
	
	
	

	[144
	3
	6,7,18,19
	2]
	
	
	
	
	

	[145
	3
	2,3,14
	2]
	
	
	
	
	

	[146
	3
	2,3,14,15
	2]
	
	
	
	
	

	[147
	3
	8,9,20
	2]
	
	
	
	
	

	[148
	3
	8,9,20,21
	2]
	
	
	
	
	

	[149
	3
	4,5,16
	2]
	
	
	
	
	

	[150
	3
	4,5,16,17
	2]
	
	
	
	
	

	[151
	3
	10,11,22
	2]
	
	
	
	
	

	[152
	3
	10,11,22,23
	2]
	
	
	
	
	

	[153
	3
	7,12,13
	2]
	
	
	
	
	

	[154
	3
	9,14,15
	2]
	
	
	
	
	

	[155
	3
	11,16,17
	2]
	
	
	
	
	

	[156
	3
	9,18,19
	2]
	
	
	
	
	

	[157
	3
	18,19,20
	2]
	
	
	
	
	

	[158
	3
	21,22,23
	2]
	
	
	
	
	



For 1CW: 
· Rows 9~10: We are fine with keeping with MU restriction which is similar with eType2 maxLength = 1.
· Rows 20~23: We are fine with keeping which is similar with eType2 maxLength = 1. For rows 20~22, MU restriction is not needed since the number of CDM group without data is 3, and one left CDM group can be used to allocate co-scheduled UE(s). For row 23, MU restriction is needed which is same as current specification.
· Rows 42~47, 100~105, 129~152: Among these entries, we prefer to keep at least rows 42~47 and 100~105 without MU restriction. If there is a necessity on the number of codepoints more than 128, then we are fine with keeping 129~152 without MU restriction, otherwise, fine with deleting 129~152.
· Rows 67~68 and 78~80: These rows can be replaced by rows 9~10, and rows 20~22. We are fine with deleting these entries which is similar with eType2 maxLength = 1.
· Rows 153~158: We are fine with deleting these entries.
For 2CW: 
· Rows 0~5: We are fine with keeping these legacy port combinations.
· Rows 10~13: Comparing with rows 4~7, these rows have one more CDM group without data. However, so far there is no co-scheduled UEs for a UE scheduled with 2CW, and a UE with 2CW is not likely to be scheduled with MU-MIMO, we don’t support these rows.
· Rows 14~37 and 46~69: Comparing with rows 6~9, these rows require only a single CDM group for 2CW, then these rows can be used for MU scheduling with 2CWs in a certain UE. However, so far there is no co-scheduled UEs for a UE scheduled with 2CW, and a UE with 2CW is not likely to be scheduled with MU-MIMO, we don’t support these rows.

Proposal 7. For the antenna ports indication in Rel.18 eType2 DMRS ports with maxLength = 2 for PDSCH, at least for S-TRP case,
· For 1CW, support rows 9~10 with MU restriction, support rows 20~22 without MU restriction, support row 23 with MU restriction, remove 67~68, 78~80, and 153~158, support 42~47 and 100~105 without MU restriction, and prefer to delete rows 129~152.
· For 2CW, support rows 0~5, and remove rows 10~13, 14~37, and 46~69


UL DMRS enhancement enabling 8TX operation
1.7 PTRS-DMRS association
Regarding the DCI size of PTRS-DMRS association field in DCI format 0_1/0_2, the following agreement has been made in RAN1#112 [3] to down select among two alternatives.
	Agreement in RAN#112
· For full-coherent PUSCH with rank 5-8 with one port PTRS, support Alt.1 in the RAN1#111 agreement with the following update
· Alt.1: the size of PTRS-DMRS association field is 2bit in DCI format 0_1/0_2.
· FFS: Association with The CW with the higher MCS is selected in case of two CWs.
· If the MCS is the same for two CWs, the PTRS port is associated with the first CW.
Table 7.3.1.1.2-25B: 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






In RAN1#112b-e [4], similar agreement was made for partial-/non-coherent PUSCH with rank 5-8 with one port PTRS. Hence, the remaining issue is how to support partial-/non-coherent PUSCH with rank 5-8 with two port PTRSs, among the following alternatives made in RAN1#112b-e [4].
	Agreement in RAN1#112b-e
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






Since some discussion points on partial-/non-coherent PUSCH have not been resolved yet (e.g., UL TPMI codebook design, coherent antenna group on PUSCH antenna port, etc), we think that the discussion on partial-/non-coherent PUSCH with rank 5-8 with two port PTRSs could be postponed. Even if it could be postponed, our view is when a UE is indicated to select DMRS port associated with PTRS port, the concept of choosing one CW first (e.g., CW with higher MCS, or first CW if two CWs have same MCS) could be re-used based on properly allocating coherent PUSCH antenna port group and corresponding DMRS ports within a certain CW.

Proposal 8: For partial-/non-coherent PUSCH with rank 5-8 with one or two port PTRSs, strive to have similar concept of choosing one CW first and select DMRS port(s) within the CW & DCI overhead (i.e., Alt2).

1.8 Indication between Rel-15/18 DMRS for supporting UL DMRS more than 4 ports
In RAN1#110b-e [2], the following was agreed for supporting more than 4 layers on UL PUSCH transmission. 
	Agreement
For more than 4 layers SU-MIMO PUSCH, support
· Both Rel.15 Type 1/Type 2 DMRS ports and Rel.18 eType 1/eType 2 DMRS ports. 
· For UE supporting Rel.18 eType 1/eType 2 DMRS ports, UE can be indicated with either of Rel.15 Type 1/Type 2 DMRS ports or Rel.18 eType 1/eType 2 DMRS ports.
· RRC based indication is supported as the baseline. FFS whether DCI based indication is further needed.
· For UE not supporting Rel.18 eType 1/eType 2 DMRS ports, UE can be indicated with Rel.15 Type 1/Type 2 DMRS ports only.



As above, both Rel-15 and Rel-18 DMRS have been adopted for supporting more than 4 layers on UL PUSCH transmission. The main reason why both Rel-15 and Rel-18 DMRS are agreed to use is to support similar structure with DL DMRS up to 8 ports, and to support by using only 1 front loaded DMRS symbol with more than 4 layers for PUSCH transmission, which may have lower overhead rather than 2 front loaded DMRS symbols. So far, since 1 or 2 front loaded DMRS symbols can be semi-statically configured, we think that DMRS of which release (i.e., between Rel-15 and Rel-18 DMRS) can be indicated by RRC parameter (i.e., semi-statically configured), and dynamic indication by DCI is not needed. Hence, we only support RRC based indication between Rel-15/18 DMRS for supporting UL DMRS more than 4 ports.

Proposal 9: Support RRC based indication between Rel-15/18 DMRS for supporting UL DMRS more than 4 ports.

Conclusion
In this contribution, the following observations and proposals are made: 
Increased number of DMRS ports for DL/UL MU-MIMO

Proposal 1. For PDSCH, between Rel.18 UE1 indicated with Rel-18 New ports (eType1: ports 1008-1015, eType2: ports 1012-1023) and Rel.18 UE2 indicated with Rel.15 DMRS ports in a CDM group, the UE does not expect such MU-MIMO within a CDM group.

Proposal 2. Support OCC disabling scheme for Rel-18 enhanced DMRS type 1 and 2.

Proposal 3. Support additional scheduling restriction on single-DCI based multi-TRP PDSCH transmission with FDM scheme A or B.

Proposal 4. Support to clarify that the expression “scheduled PRBs” or “the number of PRBs” in the previous agreement means VRB.

Proposal 5. For the antenna ports indication in Rel.18 eType1 DMRS ports with maxLength = 2 for PDSCH, at least for S-TRP case,
· For 1CW, support rows 69~72 without MU restriction, and remove row 83.
· For 2CW, support rows 0~3, and remove 8~19 and 24~35.

Proposal 6. For the antenna ports indication in Rel.18 eType2 DMRS ports with maxLength = 1 for PDSCH, at least for S-TRP case,
· For 1CW, support rows 9~10 with MU restriction, support rows 20~22 without MU restriction, support row 23 with MU restriction, remove 33~34, 44~46, and 60~62.
· For 2CW, remove rows 2~3, and 8~11.

Proposal 7. For the antenna ports indication in Rel.18 eType2 DMRS ports with maxLength = 2 for PDSCH, at least for S-TRP case,
· For 1CW, support rows 9~10 with MU restriction, support rows 20~22 without MU restriction, support row 23 with MU restriction, remove 67~68, 78~80, and 153~158, support 42~47 and 100~105 without MU restriction, and prefer to delete rows 129~152.
· For 2CW, support rows 0~5, and remove rows 10~13, 14~37, and 46~69


UL DMRS enhancement enabling 8TX operation

Proposal 8: For partial-/non-coherent PUSCH with rank 5-8 with one or two port PTRSs, strive to have similar concept of choosing one CW first and select DMRS port(s) within the CW & DCI overhead (i.e., Alt2).

Proposal 9: Support RRC based indication between Rel-15/18 DMRS for supporting UL DMRS more than 4 ports.
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