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1. Introduction
In RAN#94-e meeting, a new Rel-18 WID on MIMO [1] was agreed. From 7 objectives, there are two objectives for DMRS enhancements, as shown below.
	3. Study, and if justified, specify larger number of orthogonal DMRS ports for downlink and uplink MU-MIMO (without increasing the DM-RS overhead), only for CP-OFDM,
· Striving for a common design between DL and UL DMRS
· Up to 24 orthogonal DM-RS ports, where for each applicable DMRS type, the maximum number of orthogonal ports is doubled for both single- and double-symbol DMRS
[…]
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 document contains summary of the company’s tdocs and FL proposals.
Discussion for potential RRC/MAC CE impact:
· Sect.2.2: DCI size of antenna ports field.
· Sect. 3.7: PTRS + TD-OCC.
2. Objective #3 (increasing DMRS ports)
2.1. Antenna ports table for PDSCH
1 
2 
2.1 

2.1.2 eType1, maxLength2
Until Wednesday in RAN1#114, the following rows were agreed.
Table 7.3.1.2.2-2-8: 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]
	
	
	
	




For 2CWs
· E) Row 8-19 and row 24-35: The benefit is these rows use only one CDM group for 5-8 DMRS ports (i.e. minimize DMRS overhead). The difference between row 8-19 and row 24-35 is that row 24-35 enables one CW maps to DMRS ports with one TD-OCC index.

FL Proposal 2.1.2E (Row 8-19 and 24-35 for 2CW)
· For the antenna ports indication in Rel.18 eType1 DMRS ports with maxLength = 2 for PDSCH, at least for S-TRP case, for case 7) in RAN1#113 agreement, support Alt.7-2.
· Alt.7-2: Support row 24-35 and remove row 8-19.

FL: There are multiple concern on supporting row 24-35. 
· Support/fine with Alt.7-2: Docomo, Ericsson, Nokia/NSB (can live), ZTE (can live), Sharp, CATT (can live), QC,
· Support Alt.7-3: OPPO (similar overhead and performance as Row 4-7), vivo (same discussion as eType1, maxLength1), Samsung, Lenovo, Xiaomi, Apple, LGE

FL note:
· For row 8-11: No gain compared to row 4-7.
· For row 12-19: Power boosting gain.
· For row 24-35: There was no consensus that 1 CW should be mapped to 1 CDM group. Similarly, there is no common understanding that 1 CW should be mapped to 1 TD-OCC index. Hence, these rows can be removed.
FL Proposal 2.1.2E2 (Row 8-19 and 24-35 for 2CW): Offline consensus
· For the antenna ports indication in Rel.18 eType1 DMRS ports with maxLength = 2 for PDSCH, at least for S-TRP case, for 2 CW case in RAN1#113 agreement, 
· Support row 8-11.
· Support row 12-19.
· Remove row 24-35.
FL: We made the above offline consensus today. After that, Huawei raised concern on row 16-19 (DMRS ports not start with 0), because these rows are only useful for 2CWs compared to row 12-15. I think it is reasonable, but I’d like to check companies are ok with the following yellow part.
FL Proposal 2.1.2E2-Altanative (Row 8-19 and 24-35 for 2CW): Proposal from Huawei
· For the antenna ports indication in Rel.18 eType1 DMRS ports with maxLength = 2 for PDSCH, at least for S-TRP case, for 2 CW case in RAN1#113 agreement, 
· Support row 8-11.
· Support row 12-15. 
· Remove row 16-19.
· Remove row 24-35.

Please provide your views. Comments related to the above proposals remain in the table below.
	Company
	Comment

	OPPO
	Proposal 2.1.2B: Row 69-72 have similar overhead and performance as Row 64-67, and it would be redundant to support these rows with additional UE complexity.
Proposal 2.1.2E: Not support. Row 24-27 have similar overhead and performance as Row 4-7, and it would be redundant to support these rows with additional UE complexity. Row 12-19 for two CWs are not needed, since a UE with two CWs is not likely to be scheduled with MU-MIMO. 

	New H3C
	For Proposal 2.1.2B, the row 69-72 doesn’t increase the max number of MU so we suggest removing row 69-72.

	Nokia, NSB
	We don’t support 2.1.2E, and similar view with OPPO. But, we can live with it for the progress.

	vivo
	Proposal 2.1.2E: Don’t support. Row 24-35 are like the case of row 4-7 for eType1 with maxlength=1 for 2CWs which was not supported in the last meeting. Row 24-35 should be removed to align the principle for eType1 with both maxlength=1 and 2 for 2CWs. Therefore, we support row 8-19 and remove row 24-35.

	ZTE
	Proposal 2.1.2E: Prefer Alt. 7-1, but we can live with Alt. 7-2 if majority prefers.

	Samsung
	Proposal 2.1.2E: We don’t support Alt7-2 but support 7-3.

	Lenovo
	Proposal 2.1.2B: We do not see much necessity to introduce row 69-72 on account of existed 2 front-load symbols for MU-MIMO. If this is majority view, we can live up with proposal 2.1.2B   
Proposal 2.1.2E: We prefer Alt.7-3 since optimization may not be so necessary in case of 2 codewords for MU-MIMO.

	Xiaomi
	FL Proposal 2.1.2B: Support.
FL Proposal 2.1.2E: Not support
From our understanding, two CWs is considered in SU-MIMO. Why should multiplexing with another UE in another CDM group be supported?

	Apple
	Proposal 2.1.2B: Support.
Proposal 2.1.2E: Not Support, we don’t see any need/motivation for MU-MIMO with 2 CWs case. We support Alt 7-2

	Sharp
	FL Proposal 2.1.2B: Not support. Row 64-68 can be used instead of Row 69-72.
FL Proposal 2.1.2E: Support. Either Alt 7-1 or Alt 7-2 is fine with us.

	CATT
	Proposal 2.1.2B: Not support. Since several Cat.3 port combinations with either one symbol or two symbols have already been supported, row 69-72 can be removed to reduce overhead.
Proposal 2.1.2E: Alt.7-3 is preferred, but we can live with Alt. 7-2 for progress.

	QC
	Proposal 2.1.2B: We don’t have strong view. Either support those rows or remove them are fine to us.
Proposal 2.1.2E: Support.

	LGE
	Proposal 2.1.2A/B/C: Support.
Proposal 2.1.2E: Don’t support. we prefer Alt 7-3 (remove row 8-19 and 24-35)

	FL
	Proposal 2.1.2B2: For proponents, what is the benefit compared to row 64-67?
Proposal 2.1.2E: For proponents, please check the comments from opponents and reply if any.

	FL
	Please continue discussion for Proposal 2.1.2B2, Proposal 2.1.2E

	Xiaomi
	Proposal 2.1.2B2: Fine with FL Proposal 2.1.2B2.
One benefit come to my mind is that the REs corresponding to another CDM group can be used for data transmission when MU-MIMO scenario changes to SU-MIMO scenario in a dynamic way. For that moment, only one UE’s data needs to be transmitted and the REs corresponding to another CDM group can be used.
However, it seems to be a corner case, not a critical issue. If most of the companies support to remove row69-72, we are OK with it.
Proposal 2.1.2E: For the benefit of row 24-35, FL commented that these rows can minimize DMRS overhead to enable efficient multiplexing with another UE in another CDM group. If row 24-35 are supported, does it mean that 2 CWs will be supported in MU-MIMO? If it does not, then we can live with it. Otherwise, we don’t support.
FL: Thank you. I will discuss to preclude MU for 2 CW first. After that, we can discuss whether we need row 24-35 for 2CWs.

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	



2.1.3 eType2, maxLength1
Until Wednesday in RAN1#114, the following rows were agreed.
Table 7.3.1.2.2-3-9: 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]
	
	
	



For 1CW
· 1) Row 9-10, 20-23: These rows are the same DMRS ports as R15. Some companies (e.g. QC, OPPO, Apple) commented in RAN1#113 that MU restriction is necessary to these rows. On the other hand, most of companies think MU restriction is not necessary because R15 did not have MU restriction.
· 2) Row 33-34, 44-46: Whether these rows are beneficial depends on whether row 9-10, 20-23 has MU restriction.
FL Proposal 2.1.3A2 (row 9-10,20-23,33-34,44-46 for 1CW) offline consensus
· For the antenna ports indication in Rel.18 eType2 DMRS ports with maxLength = 1 for PDSCH, at least for S-TRP case, for 1 CW case in RAN1#113 agreement,
· Support row 9-10 and row 20-23 with MU restriction (i.e. UE does not expect to be co-scheduled with another UE in the same CDM group). 
· Remove row 33-34 and row 44-46
FL: Larger number of companies supports Alt.B. Since we had long discussion in RAN1#113 whether to have MU restriction when DMRS ports across more than one CDM groups for eType1. It is not fruitful to repeat the same discussion. Hence, I changed proposal to suggest Alt. B.
· Support Alt. A: Docomo, New H3C, Nokia/NSB (can live), ZTE, LGE
· Support Alt. B: OPPO (MU restriction is needed), vivo (MU restriction is needed), Samsung (MU restriction to row 10/23), Lenovo, Xiaomi, Apple , Sharp, CATT, QC,

For 2CWs
· 5) Row 8-11: The benefit is CDM group#2 is not used for DMRS or data.
FL Proposal 2.1.3C2 (row 8-11 for 2CWs) offline consensus
· For the antenna ports indication in Rel.18 eType2 DMRS ports with maxLength = 1 for PDSCH, at least for S-TRP case, for 2CW in RAN1#113 agreement,
· Support row 8-11.
In the 1st round, multiple companies said row 8-11 is beneficial for SU-MIMO for power boosting. Hence, I changed proposal.
Support/fine: Docomo, OPPO, New H3C, Samsung, Lenovo , Apple, Sharp, CATT, QC, LGE
Concern: vivo (Support row 8-11 because of power boosting gain), ZTE (Support MU for 2CW), Xiaomi

Please provide your views (inputs in the 1st round is marked in gray).
	Company
	Comment

	Docomo
	Proposal 2.1.3A: Support Alt.A. We prefer to keep all rows for Cat.1 (row 9-10 and row 20-23).
Proposal 2.1.3B: Support. We don’t see necessity of row 60-62.
Proposal 2.1.3C: We are fine.

	OPPO
	Proposal 2.1.3A: Support Alt.B. The MU-restriction is much more necessary in Rel-18 than in Rel-15 since more ports are introduced in one CDM group and UE needs to estimate interference from more DMRS ports than in Rel-15.
Proposal 2.1.3B: support.
Proposal 2.1.3C: We think Row 2-3 is redundant. We can live with Row 0-1 and remove 8-11. 

	Mod(v03)
	In Proposal 2.1.3C, row 0-5 is updated to row 2-3 for 2CW. Sorry for the typo.

	New H3C
	We are fine with Proposal 2.1.3A/ Proposal 2.1.3B/ Proposal 2.1.3C

	Nokia, NSB
	Though we don’t support Alt 2-1 of proposal 2.1.3A, we can live with it. 

	vivo
	Proposal 2.1.3A: Don’t support. Since similar rows have been supported for Rel-18 eType1 DMRS for SU-MIMO, these rows of legacy entries also should be supported for SU-MIMO. Therefore, Alt.B should be supported.
Proposal 2.1.3B: Support.
Proposal 2.1.3C: Don’t support the proposal.
1)Support to remove row 2-3, we don’t prefer MU-MIMO for rank>4. 
2)Support row 8-11. Compared with row 4-7, they can achieve power boosting gain for DMRS ports for SU-MIMO, since all 3 CDM groups are without data, the power of data can be used for DMRS.

	ZTE
	Proposal 2.1.3A: Support Alt.A.
Proposal 2.1.3B: Support.
Proposal 2.1.3C: Do not support. Both row 2-3 and row 8-11 should be adopted. Given that the total number of Rel-18 DMRS ports are doubled over Rel-15, it is needed to enable 2CWs in MU-MIMO scenario. As per our SLS result in R1-2306612, it proves the productive gain of throughput can be obtained by 2CWs in MU-MIMO scenario.

	Samsung
	Proposal 2.1.3A: Don’t support. We prefer to have MU restriction at least in 10 and 23 which are same as legacy.
Proposal 2.1.3B: Support.
Proposal 2.1.3C: Support.

	Lenovo
	Proposal 2.1.3A: Support Alt.B with similar principle for the design of 7.3.1.2.2-2-X in section 2.1.2.
Proposal 2.1.3B: Support. We don’t see necessity of row 60-62.
Proposal 2.1.3C: We are fine with updated version.

	Xiaomi
	FL Proposal 2.1.3A: Not support. Support row 9-10 and row 20-23 with MU restriction
FL Proposal 2.1.3B: Support
FL Proposal 2.1.3C: Not support.
For 0-5, we do not believe that the TD-OOC2 is applied to row 2-5. In addition, row 0-1 and row 4-5 are already agreed. Only row 2-3 should be discussed and we do not support row 2-3.
For row 8-11, row 0-11 has the same DMRS port combination with row 4-7. We do not think the benefit is to support multiplexing with another UE. We are fine with them, because they do offer a certain degree flexibility that these REs corresponding to CDM group 3 can be used for data transmission or not.
In short, row 0-1 and row 4-5 are already agreed and wo do not support 2-3. In addition, we support row 8-11.

	Apple
	Proposal 2.1.3A: We DO NOT support this proposal. We can agree on these rows with MU restriction. We should not simply go by the logic that in Rel-15 some of these entries were supported without MU restriction. In Rel-16, number of ports on which a UE needs to perform channel estimation and possible interference estimation will be double than that in Rel-15 and this will have a significant impact on UE implementation. Due to significant impact on UE implementation, we cannot support this.
Proposal 2.1.3B: Support
Proposal 2.1.3C: We are fine with this proposal

	Sharp
	Proposal 2.1.3A: We support Alt B. We think MU-MIMO restriction is needed.
Proposal 2.1.3B: Support.
Proposal 2.1.3C: Support.

	CATT
	Proposal 2.1.3A: Support Alt.B to achieve similar design to eType1 DMRS. 
Proposal 2.1.3B: Support.
Proposal 2.1.3C: Support.

	QC
	Proposal 2.1.3A: Support Alt B. And we object Alt A, due to the same reason we provided for eType 1. We are not sure if it is worthwhile to repeat the same debate for eType 2. I expect eType 2 should be concluded follow the same way as for eType 1. 
Proposal 2.1.3B: Support Alt 3-2 to remove row 60-62. 
Proposal 2.1.3C: We don’t support the proposal for now. We are confused about the proposal. For the first bullet, the FFS rows are 2-3. We are not sure why the bullet covers row 0-5. Basically, for row 2-3, if 2CWs don’t support MU-MIMO, from SU perspective, 2-3 are the same as 0-1. We don’t see the need to have row 2-3. 

	Docomo2
	Proposal 2.1.3A: Considering the situation, we can live with Alt. B for progress.

	LGE
	Proposal 2.1.3A: Support.
Proposal 2.1.3B: Support.
Proposal 2.1.3C: Support.

	FL
	For FL Proposal 2.1.3C1 (row 2-3 for 2CWs), please check ZTE’s comment.
For FL Proposal 2.1.3C2 (row 8-11 for 2CWs), please check vivo/Xiaomi’s comments.

	FL
	Please continue discussion for Proposal 2.1.3A, 2.1.3C1, 2.1.3C2.

	Xiaomi
	Proposal 2.1.3A: Support proposal 2.1.3A2.
Proposal 2.1.3C1: Support
Proposal 2.1.3C2: Support

	
	

	
	

	
	

	
	

	
	

	
	

	
	


2.1.4 eType2, maxLength2
Until Wednesday in RAN1#114, the following rows were agreed.
Table 7.3.1.2.2-4-10: 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]
	
	
	
	



For 1CW
1) Row 9-10, 20-23: These rows are the same DMRS ports as R15. Only row {2,10,23} have MU-restriction in R15. However, some companies claim these rows needs MU-restriction because DMRS ports are across two CDM groups. Row 9,10,23 is benefitial for sDCI mTRP (2+1, 2+2, 1+1 layer). Hence, at least these rows should be supported at least with MU-restriction.
2) Row 42-47, 100-105, 129-152 (Num of front load symbol=2): These rows are useful to increase the max number of total DMRS ports for MU. To meet the WID, at least either of row 42-47/100-105 or row 129-152 would be supported without MU restriction. Considering the WA for eType2, maxLength2 in RAN1#113, Alt.2-2 should be discussed as baseline.
3) Row 67-68, 78-80: Whether these rows are beneficial depends on whether row 9-10, 20-23 has MU restriction. Hence, supporting Alt.3-1 seems more reasonable. 

FL Proposal 2.1.4A2 (row 9-10,20-23 for 1CW) Offline consensus
· For the antenna ports indication in Rel.18 eType2 DMRS ports with maxLength = 2 for PDSCH, at least for S-TRP case, for 1CW case in RAN1#113 agreement,
· Support row 9-10 and row 20-23 with MU restriction (i.e. UE does not expect to be co-scheduled with another UE in the same CDM group).
FL: It is the same discussion point as FL proposal 2.1.3A. I changed proposal to support Alt. B.
FL Proposal 2.1.4B (row 42-47, 100-105, 129-152)
· For the antenna ports indication in Rel.18 eType2 DMRS ports with maxLength = 2 for PDSCH, at least for S-TRP case, for case 2) in RAN1#113 agreement, support Alt.2-2.
· Alt.2-2: Support row 129-152 without MU restriction. 
Support/fine: Docomo, New H3C, Nokia/NSB, vivo, ZTE, Samsung, Lenovo, Xiaomi, Apple, Sharp, QC, LGE, 
Concern: OPPO (Remove Row 129-132), CATT? (prefer Alt.2-3)

FL Proposal 2.1.4B (row 42-47, 100-105, 129-152 for 1CW) Offline consensus
· For the antenna ports indication in Rel.18 eType2 DMRS ports with maxLength = 2 for PDSCH, at least for S-TRP case, for 1CW case in RAN1#113 agreement,
· Remove 129-132
· Support row 133-152 without MU restriction
· Support row 42-47 with MU restriction (i.e. UE does not expect to be co-scheduled with another UE in the same CDM group). 
· Remove row 100-105.

FL Proposal 2.1.4C (row 67-68, 78-80) Offline consensus
· For the antenna ports indication in Rel.18 eType2 DMRS ports with maxLength = 2 for PDSCH, at least for S-TRP case, for 1CW case in RAN1#113 agreement, 
· Remove 67-68, 78-80.
FL: I changed the proposal based on the companies’ inputs so far.
Support Alt.3-1: Docomo, ZTE, Samsung, Lenovo, LGE 
Support Alt.3-2: OPPO), New H3C,Nokia/NSB, vivo, Xiaomi, Apple, Sharp, CATT, QC,

For 2CWs
4) Row 0-5: Some companies prefer to keep DMRS ports combinations in R15. For SU-MIMO, vivo explained the benefit.
a. Row 0-1: Compared with row 6-9 with two CDM groups applied, row 0-1 is useful for large delay spread, since three CDM groups are applied.
b. Row 2-5: Compared with row 6-9, row 2-5 is useful for large delay spread, since TD-OOC2 is applied.
5) Row 10-13: The benefit is CDM group#2 is not used for DMRS or data, which can be used for another UE’s DMRS. In this case, different UE uses different CDM groups (i.e. FDM). These rows are useful for power boosting.
6) Row 14-37 and 46-69: Row 14-17 is useful to minimize DMRS overhead. On the other hand, row 18-37 and row 46-69 can be further decided based on whether to support MU-MIMO for 2CWs.

FL Proposal 2.1.4E
· For the antenna ports indication in Rel.18 eType2 DMRS ports with maxLength = 2 for PDSCH, at least for S-TRP case, for case 5) - 7) in RAN1#113 agreement,
· 5) Support row 0-5.
· 6) Support row 10-13.
· 7) Support at least row 14-17. FFS for row 18-37 and row 46-69.
· Note: The above does not imply MU-MIMO is supported for 2CW.

Row 10-13 would have power boosting gain.
FL: I added 6) by Nokia’s comment and note by QC’s comment. Following is my observation of inputs so far:
Concern on 5): Nokia/NSB, LGE(No need)
Concern on 6): LGE(No need)
Concern on 7): OPPO, Nokia/NSB, Xiaomi, Apple, LGE(No need)

FL Proposal 2.1.4E2: To be discussed in online (waiting companies double checking)
· For the antenna ports indication in Rel.18 eType2 DMRS ports with maxLength = 2 for PDSCH, at least for S-TRP case, for 2 CW case in RAN1#113 agreement,
· Support row 0-5.
· Support row 10-13.
· Support row 14-17. 
· Support 18-37 
· Remove row 46-69.
FL: We discussed the above offline, but companies suggested to check before online. Huawei raised concern on row 22-25 and 30-37 (DMRS ports not start with 0), because these rows are only useful for 2CWs compared to row 18-21 and 26-29. I think it is reasonable, but I’d like to check companies are ok with the following yellow part.
FL Proposal 2.1.4E2-Altanative: 
· For the antenna ports indication in Rel.18 eType2 DMRS ports with maxLength = 2 for PDSCH, at least for S-TRP case, for 2 CW case in RAN1#113 agreement,
· Support row 0-5.
· Support row 10-13.
· Support row 14-17. 
· Support row 18-21.
· Remove row 22-25.
· Support row 26-29.
· Remove row 30-37. 
· Remove row 46-69.

Please provide your views (if any). The inputs in the 1st round is marked in gray.
	Company
	Comment

	Docomo
	Proposal 2.1.4A: Support.
Proposal 2.1.4B: We can accept Alt.2-2.
Proposal 2.1.4C: Support.
Proposal 2.1.4D: Support.
Proposal 2.1.4E: Fine, although we don’t see necessity of row 0-5 for 2 CW.


	OPPO
	Proposal 2.1.4A: For single CW, similar to the reason of eType 1 DMRS, the legacy rows, e.g. Row 9-10, 20-23 can be supported with MU-MIMO restriction.
Proposal 2.1.4B: Row 129-132 are not needed, which have similar overhead and performance as Row 118-121.
Proposal 2.1.4C: Row 67-68, 78-80 can be removed to avoid additional overhead. They are equivalent to previous rows, and cannot provide any additional use case.
Proposal 2.1.4D: support. 
Proposal 2.1.4E: For two CWs, Row 14-17, Row 46-49 are not needed, which have similar overhead and performance as Row 6-9. 

	New H3C
	Proposal 2.1.4A: Support.
Proposal 2.1.4B: Support Alt.2-2
Proposal 2.1.4C:  Support Alt 3-2 and share the similar view with OPPO
Proposal 2.1.4D: support Alt.4-1
Proposal 2.1.4E: Support


	Nokia, NSB
	Proposal 2.1.4A: Support.
Proposal 2.1.4B: Do not support. Support Alt.2-4 or 2-1. 
Proposal 2.1.4C: Do not support. Support Alt 3-2 and share the similar view with OPPO
Proposal 2.1.4D: Support.
Proposal 2.1.4E: Do not support. We think row #10-13 is not for FDM but for DMRS power boosting. So, we only support row#10-13. Other rows are redundant. 

	vivo
	Proposal 2.1.4A: Don’t support the proposal. Row 9-10, 20-23 should be supported with MU restriction as what is agreed for eType1 DMRS for these legacy entries.
Proposal 2.1.4B: Support.
Proposal 2.1.4C: Support Alt 3.2, i.e., remove 67-68,78-80.
Proposal 2.1.4D: Support.
Proposal 2.1.4E: Share the similar view with Nokia, row 10-13 can provide more power boosting for DMRS ports, thus should be supported additionally.
FL Proposal 2.1.4E
· For the antenna ports indication in Rel.18 eType2 DMRS ports with maxLength = 2 for PDSCH, at least for S-TRP case, for case 5), 7) in RAN1#113 agreement,
· 5) Support row 0-5.
· 6) Support row 10-13.
· 7) Support at least row 14-17. FFS for row 18-37 and row 46-69.


	ZTE
	Proposal 2.1.4A: Support Alt.A.
Proposal 2.1.4B: We can compromise for progress.
Proposal 2.1.4C: Support Alt. 3-1.
Proposal 2.1.4D: Support Alt. 4-2.
Proposal 2.1.4E: Fine.

	Samsung
	Proposal 2.1.4A: Don’t support. We prefer to have MU restriction at least in 10 and 23 which are same as legacy.
Proposal 2.1.4B: We can live with it.
Proposal 2.1.4C: Support.
Proposal 2.1.4D: Support
Proposal 2.1.4E: We can live with it.

	Lenovo
	Proposal 2.1.4A: We prefer to have MU restriction to align with legacy design.
Proposal 2.1.4B: We can live with it.
Proposal 2.1.4C: Support.
Proposal 2.1.4D: Support.
Proposal 2.1.4E: We can live with it.

	Xiaomi
	FL Proposal 2.1.4A: Not support. The MU restriction should be considered.
FL Proposal 2.1.4B: Support
FL Proposal 2.1.4C: Not support. 
FL Proposal 2.1.4D: Support
FL Proposal 2.1.4E: We are OK to support row 0-5. While we do not support row 14-37 and 46-69. Still, currently, the DMRS combinations for 2CWs is used in SU-MIMO.
FL: I think row 14-37 is for SU. It would have better performance than row 6-9 when the delay spread is large, while the same DMRS overhead.

	Apple
	Proposal 2.1.4A: We do not support this proposal. We can live with these rows with MU restriction, similar to eType 1.
Proposal 2.1.4B: We can live with it
Proposal 2.1.4C: Similar view as Oppo
Proposal 2.1.4D: support. 
Proposal 2.1.4E: Similar view as Nokia 

	Sharp
	Proposal 2.1.4A: Support Alt B. We think MU-MIMO restriction is needed.
Proposal 2.1.4B: We are OK with the proposal for the progress.
Proposal 2.1.4C: Not support. Since the following Mapping 2 is supported by Row 129-152, Mapping 1 (i.e., Row 9-10, Row 20-23, Row 67-68, and 78-80 for MU-MIMO) is not needed.
Mapping 1: 
UE0, UE1, UE2, UE3, UE4, UE5
	
	TD-OCC1
	
	
	
	TD-OCC2
	
	

	
	FD-OCC1
	FD-OCC2
	FD-OCC3
	FD-OCC4
	
	FD-OCC1
	FD-OCC2
	FD-OCC3
	FD-OCC4

	CDM3
	4
	5
	16
	17
	
	10
	11
	22
	23

	CDM2
	2
	3
	14
	15
	
	8
	9
	20
	21

	CDM1
	0
	1
	12
	13
	
	6
	7
	18
	19


Mapping 2: 
UE0, UE1, UE2, UE3, UE4, UE5
	
	TD-OCC0
	
	
	
	TD-OCC1
	
	

	
	FD-OCC0
	FD-OCC1
	FD-OCC2
	FD-OCC3
	
	FD-OCC0
	FD-OCC1
	FD-OCC2
	FD-OCC3

	CDM2
	4
	5
	16
	17
	
	10
	11
	22
	23

	CDM1
	2
	3
	14
	15
	
	8
	9
	20
	21

	CDM0
	0
	1
	12
	13
	
	6
	7
	18
	19



Proposal 2.1.4D: Support.
Proposal 2.1.4E: OK

	
CATT
	Proposal 2.1.4A: Alt.B is preferred.
Proposal 2.1.4B: Alt.2-3 is preferred.
Proposal 2.1.4C: Prefer to remove row 67-68, 78-80 no matter whether row 9-10, 20-23 is with or without MU restriction.
Proposal 2.1.4D: Support.
Proposal 2.1.4E: We can live with it.

	QC
	Proposal 2.1.4A: Support Alt B and object Alt A, based on the same reason provided for eType 1 discussion in last meeting. We are not sure if it is worthwhile to repeat the same debate for eType 2. I expect eType 2 should be conclude follow the same way as for eType 1.
Proposal 2.1.4B: Although we prefer 2-4, we can compromise to take Alt 2-2. 
Proposal 2.1.4C: Support Alt.3-2: Remove 67-68,78-80.
Proposal 2.1.4D: Support the proposal to remove row 153-158. 
Proposal 2.1.4E: We are fine with the proposal, if we add a note to confirm 2CW does not support MU-MIMO. 

	LGE
	Proposal 2.1.4A: Support
Proposal 2.1.4B: Support
Proposal 2.1.4C: Support.
Proposal 2.1.4D: Support
Proposal 2.1.4E: Don’t support. We think one combination per rank is sufficient. But we can live with it for the progress.

	FL
	Please continue discussion.

	Xiaomi
	FL Proposal 2.1.4A2: Support
FL Proposal 2.1.4B: Support
FL Proposal 2.1.4C: Fine
FL Proposal 2.1.4D: Support
FL Proposal 2.1.4E: @FL: Thanks for the explanation about row 14-17. We support proposal 2.1.4E.

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	



2.3 Antenna ports field for PUSCH (rank 1-4)
2.2 
2.3 
2.3.2 eType1, maxLength2 (rank 1-4)
On Wednesday in RAN1#114, the following agreement was made.
	FL Proposal 2.3.2
· For the antenna ports indication in DCI format 0_1/0_2 for Rel.18 eType1 DMRS ports with maxLength = 2 for PUSCH, following Table 7.3.1.1.2-46, Table 7.3.1.1.2-47, Table 7.3.1.1.2-48, and Table 7.3.1.1.2-49 are supported.
· Note: Row(s) agreed for PUSCH does not imply it is also agreed for PDSCH.
Table 7.3.1.1.2-46: Antenna port(s), transform precoder is disabled, dmrs-Type=eType1, maxLength=2, rank = 1
	Value
	Number of DMRS CDM group(s) without data
	DMRS port(s)
	Number of front-load symbols

	0
	1
	0
	1

	1
	1
	1
	1

	2
	2
	0
	1

	3
	2
	1
	1

	4
	2
	2
	1

	5
	2
	3
	1

	6
	2
	0
	2

	7
	2
	1
	2

	8
	2
	2
	2

	9
	2
	3
	2

	10
	2
	4
	2

	11
	2
	5
	2

	12
	2
	6
	2

	13
	2
	7
	2

	14
	1
	8
	1

	15
	1
	9
	1

	16
	2
	8
	1

	17
	2
	9
	1

	18
	2
	10
	1

	19
	2
	11
	1

	20
	2
	8
	2

	21
	2
	9
	2

	22
	2
	10
	2

	23
	2
	11
	2

	24
	2
	12
	2

	25
	2
	13
	2

	26
	2
	14
	2

	27
	2
	15
	2

	[28
	1
	8
	2]

	[29
	1
	9
	2]

	[30
	1
	12
	2]

	[31
	1
	13
	2]



Table 7.3.1.1.2-13-47: Antenna port(s), transform precoder is disabled, dmrs-Type= eType1, maxLength=2, rank = 2
	Value
	Number of DMRS CDM group(s) without data
	DMRS port(s)
	Number of front-load symbols

	0
	1
	0,1
	1

	1
	2
	0,1
	1

	2
	2
	2,3
	1

	3
	2
	0,2
	1

	4
	2
	0,1
	2

	5
	2
	2,3
	2

	6
	2
	4,5
	2

	7
	2
	6,7
	2

	8
	2
	0,4
	2

	9
	2
	2,6
	2

	10
	1
	8,9
	1

	11
	2
	8,9
	1

	12
	2
	10,11
	1

	[13
	2
	8,10
	1]

	14
	2
	8,9
	2

	15
	2
	10,11
	2

	16
	2
	12,13
	2

	17
	2
	14,15
	2

	[18
	2
	8,12
	2]

	[19
	2
	10,14
	2]

	[20
	2
	9,11
	1]

	[21
	2
	1,3
	1]

	[22
	2
	0,2
	2]

	[23
	2
	1,3
	2]

	[24
	2
	4,6
	2]

	[25
	2
	5,7
	2]

	[26
	2
	8,10
	2]

	[27
	2
	9,11
	2]

	[28
	2
	12,14
	2]

	[29
	2
	13,15
	2]

	[30
	1
	0,1
	2]

	[31
	1
	8,9
	2]

	[32
	1
	4,5
	2]

	[33
	1
	12,13
	2]



Table 7.3.1.1.2-14-48: Antenna port(s), transform precoder is disabled, dmrs-Type= eType1, maxLength=2, rank = 3
	Value
	Number of DMRS CDM group(s) without data
	DMRS port(s)
	Number of front-load symbols

	0
	2
	0-2
	1

	1
	2
	0,1,4
	2

	2
	2
	2,3,6
	2

	[3
	2
	8-10
	1]

	[4
	2
	8,9,12
	2]

	[5
	2
	10,11,14
	2]

	6
	1
	0,1,8
	1

	7
	2
	0,1,8
	1

	8
	2
	2,3,10
	1

	[9
	1
	0,1,8
	2]

	[10
	1
	4,5,12
	2]

	[11
	2
	0,1,8
	2]

	[12
	2
	4,5,12
	2]

	[13
	2
	2,3,10
	2]

	[14
	2
	6,7,14
	2]

	[15
	2
	5,8,9
	2]

	[16
	2
	7,10,11
	2]

	[17
	2
	7,12,13
	2]

	18-31
	Reserved
	Reserved
	Reserved



Table 7.3.1.1.2-15-49: Antenna port(s), transform precoder is disabled, dmrs-Type= eType1, maxLength=2, rank = 4
	Value
	Number of DMRS CDM group(s) without data
	DMRS port(s)
	Number of front-load symbols

	0
	2
	0-3
	1

	1
	2
	0,1,4,5
	2

	2
	2
	2,3,6,7
	2

	3
	2
	0,2,4,6
	2

	[4
	2
	8-11
	1]

	5
	2
	8,9,12,13
	2

	6
	2
	10,11,14,15
	2

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

	8
	1
	0,1,8,9
	1

	9
	2
	0,1,8,9
	1

	10
	2
	2,3,10,11
	1

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

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

	[13
	2
	0,1,8,9
	2]

	[14
	2
	4,5,12,13
	2]

	[15
	2
	2,3,10,11
	2]

	[16
	2
	6,7,14,15
	2]

	17-31
	Reserved
	Reserved
	Reserved






FL Proposal 2.3.2A: To be discussed in offline
· For the antenna ports tables for Rel.18 eType1 DMRS ports with maxLength = 2 for PUSCH in RAN1#114 agreement, support/remove rows as the following.
Table 7.3.1.1.2-46: Antenna port(s), transform precoder is disabled, dmrs-Type=eType1, maxLength=2, rank = 1
	Value
	Number of DMRS CDM group(s) without data
	DMRS port(s)
	Number of front-load symbols

	[28
	1
	8
	2]

	[29
	1
	9
	2]

	[30
	1
	12
	2]

	[31
	1
	13
	2]


Table 7.3.1.1.2-13-47: Antenna port(s), transform precoder is disabled, dmrs-Type= eType1, maxLength=2, rank = 2
	Value
	Number of DMRS CDM group(s) without data
	DMRS port(s)
	Number of front-load symbols

	[13
	2
	8,10
	1]

	[18
	2
	8,12
	2]

	[19
	2
	10,14
	2]

	[20
	2
	9,11
	1]

	[21
	2
	1,3
	1]

	[22
	2
	0,2
	2]

	[23
	2
	1,3
	2]

	[24
	2
	4,6
	2]

	[25
	2
	5,7
	2]

	[26
	2
	8,10
	2]

	[27
	2
	9,11
	2]

	[28
	2
	12,14
	2]

	[29
	2
	13,15
	2]

	[30
	1
	0,1
	2]

	[31
	1
	8,9
	2]

	[32
	1
	4,5
	2]

	[33
	1
	12,13
	2]



Table 7.3.1.1.2-14-48: Antenna port(s), transform precoder is disabled, dmrs-Type= eType1, maxLength=2, rank = 3
	Value
	Number of DMRS CDM group(s) without data
	DMRS port(s)
	Number of front-load symbols

	[3
	2
	8-10
	1]

	[4
	2
	8,9,12
	2]

	[5
	2
	10,11,14
	2]

	[9
	1
	0,1,8
	2]

	[10
	1
	4,5,12
	2]

	[11
	2
	0,1,8
	2]

	[12
	2
	4,5,12
	2]

	[13
	2
	2,3,10
	2]

	[14
	2
	6,7,14
	2]

	[15
	2
	5,8,9
	2]

	[16
	2
	7,10,11
	2]

	[17
	2
	7,12,13
	2]



Table 7.3.1.1.2-15-49: Antenna port(s), transform precoder is disabled, dmrs-Type= eType1, maxLength=2, rank = 4
	Value
	Number of DMRS CDM group(s) without data
	DMRS port(s)
	Number of front-load symbols

	[4
	2
	8-11
	1]

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

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

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

	[13
	2
	0,1,8,9
	2]

	[14
	2
	4,5,12,13
	2]

	[15
	2
	2,3,10,11
	2]

	[16
	2
	6,7,14,15
	2]



	Company
	Comment

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	



2.3.3 eType2, maxLength1 (rank 1-4)
On Wednesday in RAN1#114, the following agreement was made.
	FL Proposal 2.3.3
· For the antenna ports indication in DCI format 0_1/0_2 for Rel.18 eType2 DMRS ports with maxLength = 1 for PUSCH, following Table 7.3.1.1.2-54, Table 7.3.1.1.2-55, Table 7.3.1.1.2-56, and Table 7.3.1.1.2-57 are supported.
Table 7.3.1.1.2-54: Antenna port(s), transform precoder is disabled, dmrs-Type=eType2, maxLength=1, rank = 1
	Value
	Number of DMRS CDM group(s) without data
	DMRS port(s)

	0
	1
	0

	1
	1
	1

	2
	2
	0

	3
	2
	1

	4
	2
	2

	5
	2
	3

	6
	3
	0

	7
	3
	1

	8
	3
	2

	9
	3
	3

	10
	3
	4

	11
	3
	5

	12
	1
	12

	13
	1
	13

	14
	2
	12

	15
	2
	13

	16
	2
	14

	17
	2
	15

	18
	3
	12

	19
	3
	13

	20
	3
	14

	21
	3
	15

	22
	3
	16

	23
	3
	17

	24-31
	Reserved
	Reserved



Table 7.3.1.1.2-17-55: Antenna port(s), transform precoder is disabled, dmrs-Type= eType2, maxLength=1, rank = 2
	Value
	Number of DMRS CDM group(s) without data
	DMRS port(s)

	0
	1
	0,1

	1
	2
	0,1

	2
	2
	2,3

	3
	3
	0,1

	4
	3
	2,3

	5
	3
	4,5

	6
	2
	0,2

	7
	1
	12,13

	8
	2
	12,13

	9
	2
	14,15

	10
	3
	12,13

	11
	3
	14,15

	12
	3
	16,17

	[13
	2
	12,14]

	[14
	3
	13,15]

	[15
	2
	13,15]

	16-31
	Reserved
	Reserved



Table 7.3.1.1.2-18-56: Antenna port(s), transform precoder is disabled, dmrs-Type= eType2, maxLength=1, rank = 3
	Value
	Number of DMRS CDM group(s) without data
	DMRS port(s)

	0
	2
	0-2

	1
	3
	0-2

	2
	3
	3-5

	[3
	2
	12-14]

	[4
	3
	12-14]

	[5
	3
	15-17]

	6
	1
	0,1,12

	7
	2
	0,1,12

	8
	2
	2,3,14

	9
	3
	0,1,12

	10
	3
	2,3,14

	11
	3
	4,5,16

	[12
	3
	13,15,17]

	13-31
	Reserved
	Reserved



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

	0
	2
	0-3

	1
	3
	0-3

	[2
	2
	12-15]

	[3
	3
	12-15]

	4
	1
	0,1,12,13

	5
	2
	0,1,12,13

	6
	2
	2,3,14,15

	7
	3
	0,1,12,13

	8
	3
	2,3,14,15

	9
	3
	4,5,16,17

	10-31
	Reserved
	Reserved






FL Proposal 2.3.3A: To be discussed in offline
· For the antenna ports tables for Rel.18 eType2 DMRS ports with maxLength = 1 for PUSCH in RAN1#114 agreement, support/remove rows as the following.
· Note: Row(s) agreed for PUSCH does not imply it is also agreed for PDSCH.
Table 7.3.1.1.2-17-55: Antenna port(s), transform precoder is disabled, dmrs-Type= eType2, maxLength=1, rank = 2
	Value
	Number of DMRS CDM group(s) without data
	DMRS port(s)

	[13
	2
	12,14]

	[14
	3
	13,15]

	[15
	2
	13,15]



Table 7.3.1.1.2-18-56: Antenna port(s), transform precoder is disabled, dmrs-Type= eType2, maxLength=1, rank = 3
	Value
	Number of DMRS CDM group(s) without data
	DMRS port(s)

	[3
	2
	12-14]

	[4
	3
	12-14]

	[5
	3
	15-17]

	[12
	3
	13,15,17]



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

	[2
	2
	12-15]

	[3
	3
	12-15]



Please provide your views.
	Company
	Comment

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	



2.3.4 eType2, maxLength2 (rank 1-4)
On Wednesday in RAN1#114, the following agreement was made.
	FL Proposal 2.3.4
· For the antenna ports indication in DCI format 0_1/0_2 for Rel.18 eType2 DMRS ports with maxLength = 2 for PUSCH, following Table 7.3.1.1.2-62, Table 7.3.1.1.2-63, Table 7.3.1.1.2-64, and Table 7.3.1.1.2-65 are supported.
· Note: Row(s) agreed for PUSCH does not imply it is also agreed for PDSCH.
Table 7.3.1.1.2-20-62: Antenna port(s), transform precoder is disabled, dmrs-Type=eType2, maxLength=2, rank = 1
	Value
	Number of DMRS CDM group(s) without data
	DMRS port(s)
	Number of front-load symbols

	0
	1
	0
	1

	1
	1
	1
	1

	2
	2
	0
	1

	3
	2
	1
	1

	4
	2
	2
	1

	5
	2
	3
	1

	6
	3
	0
	1

	7
	3
	1
	1

	8
	3
	2
	1

	9
	3
	3
	1

	10
	3
	4
	1

	11
	3
	5
	1

	12
	3
	0
	2

	13
	3
	1
	2

	14
	3
	2
	2

	15
	3
	3
	2

	16
	3
	4
	2

	17
	3
	5
	2

	18
	3
	6
	2

	19
	3
	7
	2

	20
	3
	8
	2

	21
	3
	9
	2

	22
	3
	10
	2

	23
	3
	11
	2

	24
	1
	0
	2

	25
	1
	1
	2

	26
	1
	6
	2

	27
	1
	7
	2

	28
	1
	12
	1

	29
	1
	13
	1

	30
	2
	12
	1

	31
	2
	13
	1

	32
	2
	14
	1

	33
	2
	15
	1

	34
	3
	12
	1

	35
	3
	13
	1

	36
	3
	14
	1

	37
	3
	15
	1

	38
	3
	16
	1

	39
	3
	17
	1

	40
	3
	12
	2

	41
	3
	13
	2

	42
	3
	14
	2

	43
	3
	15
	2

	44
	3
	16
	2

	45
	3
	17
	2

	46
	3
	18
	2

	47
	3
	19
	2

	48
	3
	20
	2

	49
	3
	21
	2

	50
	3
	22
	2

	51
	3
	24
	2

	52
	1
	12
	2

	53
	1
	13
	2

	54
	1
	18
	2

	55
	1
	19
	2

	56-63
	Reserved
	Reserved
	Reserved



Table 7.3.1.1.2-21-63: Antenna port(s), transform precoder is disabled, dmrs-Type= eType2, maxLength=2, rank = 2
	Value
	Number of DMRS CDM group(s) without data
	DMRS port(s)
	Number of front-load symbols

	0
	1
	0,1
	1

	1
	2
	0,1
	1

	2
	2
	2,3
	1

	3
	3
	0,1
	1

	4
	3
	2,3
	1

	5
	3
	4,5
	1

	6
	2
	0,2
	1

	7
	3
	0,1
	2

	8
	3
	2,3
	2

	9
	3
	4,5
	2

	10
	3
	6,7
	2

	11
	3
	8,9
	2

	12
	3
	10,11
	2

	13
	1
	0,1
	2

	14
	1
	6,7
	2

	15
	2
	0,1
	2

	16
	2
	2,3
	2

	17
	2
	6,7
	2

	18
	2
	8,9
	2

	19
	1
	12,13
	1

	20
	2
	12,13
	1

	21
	2
	14,15
	1

	22
	3
	12,13
	1

	23
	3
	14,15
	1

	24
	3
	16,17
	1

	[25
	2
	12,14
	1]

	26
	3
	12,13
	2

	27
	3
	14,15
	2

	28
	3
	16,17
	2

	29
	3
	18,19
	2

	30
	3
	20,21
	2

	31
	3
	22,23
	2

	32
	1
	12,13
	2

	33
	1
	18,19
	2

	34
	2
	12,13
	2

	35
	2
	14,15
	2

	36
	2
	18,19
	2

	37
	2
	20,21
	2

	[38
	3
	13,15
	1]

	[39
	2
	13,15
	1]

	40-63
	Reserved
	Reserved
	Reserved



Table 7.3.1.1.2-22-64: Antenna port(s), transform precoder is disabled, dmrs-Type= eType2, maxLength=2, rank = 3
	Value
	Number of DMRS CDM group(s) without data
	DMRS port(s)
	Number of front-load symbols

	0
	2
	0-2
	1

	1
	3
	0-2
	1

	2
	3
	3-5
	1

	3
	3
	0,1,6
	2

	4
	3
	2,3,8
	2

	5
	3
	4,5,10
	2

	[6
	2
	12-14
	1]

	[7
	3
	12-14
	1]

	[8
	3
	15-17
	1]

	[9
	3
	12,13,18
	2]

	[10
	3
	14,15,20
	2]

	[11
	3
	16,17,22
	2]

	12
	1
	0,1,12
	1

	13
	2
	0,1,12
	1

	14
	2
	2,3,14
	1

	15
	3
	0,1,12
	1

	16
	3
	2,3,14
	1

	17
	3
	4,5,16
	1

	[18
	1
	0,1,12
	2]

	[19
	1
	6,7,18
	2]

	[20
	2
	0,1,12
	2]

	[21
	2
	6,7,18
	2]

	[22
	2
	2,3,14
	2]

	[23
	2
	8,9,20
	2]

	[24
	3
	0,1,12
	2]

	[25
	3
	6,7,18
	2]

	[26
	3
	2,3,14
	2]

	[27
	3
	8,9,20
	2]

	[28
	3
	4,5,16
	2]

	[29
	3
	10,11,22
	2]

	[30
	3
	7,12,13
	2]

	[31
	3
	9,14,15
	2]

	[32
	3
	11,16,17
	2]

	[33
	3
	9,18,19
	2]

	[34
	3
	18,19,20
	2]

	[35
	3
	21,22,23
	2]

	[36
	3
	13,15,17
	1]

	37-63
	Reserved
	Reserved
	Reserved



Table 7.3.1.1.2-23-65: Antenna port(s), transform precoder is disabled, dmrs-Type= eType2, maxLength=2, rank = 4
	Value
	Number of DMRS CDM group(s) without data
	DMRS port(s)
	Number of front-load symbols

	0
	2
	0-3
	1

	1
	3
	0-3
	1

	2
	3
	0,1,6,7
	2

	3
	3
	2,3,8,9
	2

	4
	3
	4,5,10,11
	2

	[5
	2
	12-15
	1]

	[6
	3
	12-15
	1]

	7
	3
	12,13,18,19
	2

	8
	3
	14,15,20,21
	2

	9
	3
	16,17,22,23
	2

	10
	1
	0,1,12,13
	1

	11
	2
	0,1,12,13
	1

	12
	2
	2,3,14,15
	1

	13
	3
	0,1,12,13
	1

	14
	3
	2,3,14,15
	1

	15
	3
	4,5,16,17
	1

	[16
	1
	0,1,12,13
	2]

	[17
	1
	6,7,18,19
	2]

	[18
	2
	0,1,12,13
	2]

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

	[20
	2
	2,3,14,15
	2]

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

	[22
	3
	0,1,12,13
	2]

	[23
	3
	6,7,18,19
	2]

	[24
	3
	2,3,14,15
	2]

	[25
	3
	8,9,20,21
	2]

	[26
	3
	4,5,16,17
	2]

	[27
	3
	10,11,22,23
	2]

	28-63
	Reserved
	Reserved
	Reserved






FL Proposal 2.3.4A: To be discussed in offline
· For the antenna ports tables for Rel.18 eType2 DMRS ports with maxLength = 2 for PUSCH in RAN1#114 agreement, support/remove rows as the following.
Table 7.3.1.1.2-21-63: Antenna port(s), transform precoder is disabled, dmrs-Type= eType2, maxLength=2, rank = 2
	Value
	Number of DMRS CDM group(s) without data
	DMRS port(s)
	Number of front-load symbols

	[25
	2
	12,14
	1]

	[38
	3
	13,15
	1]

	[39
	2
	13,15
	1]



Table 7.3.1.1.2-22-64: Antenna port(s), transform precoder is disabled, dmrs-Type= eType2, maxLength=2, rank = 3
	Value
	Number of DMRS CDM group(s) without data
	DMRS port(s)
	Number of front-load symbols

	[6
	2
	12-14
	1]

	[7
	3
	12-14
	1]

	[8
	3
	15-17
	1]

	[9
	3
	12,13,18
	2]

	[10
	3
	14,15,20
	2]

	[11
	3
	16,17,22
	2]

	[18
	1
	0,1,12
	2]

	[19
	1
	6,7,18
	2]

	[20
	2
	0,1,12
	2]

	[21
	2
	6,7,18
	2]

	[22
	2
	2,3,14
	2]

	[23
	2
	8,9,20
	2]

	[24
	3
	0,1,12
	2]

	[25
	3
	6,7,18
	2]

	[26
	3
	2,3,14
	2]

	[27
	3
	8,9,20
	2]

	[28
	3
	4,5,16
	2]

	[29
	3
	10,11,22
	2]

	[30
	3
	7,12,13
	2]

	[31
	3
	9,14,15
	2]

	[32
	3
	11,16,17
	2]

	[33
	3
	9,18,19
	2]

	[34
	3
	18,19,20
	2]

	[35
	3
	21,22,23
	2]

	[36
	3
	13,15,17
	1]



Table 7.3.1.1.2-23-65: Antenna port(s), transform precoder is disabled, dmrs-Type= eType2, maxLength=2, rank = 4
	Value
	Number of DMRS CDM group(s) without data
	DMRS port(s)
	Number of front-load symbols

	[5
	2
	12-15
	1]

	[6
	3
	12-15
	1]

	[16
	1
	0,1,12,13
	2]

	[17
	1
	6,7,18,19
	2]

	[18
	2
	0,1,12,13
	2]

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

	[20
	2
	2,3,14,15
	2]

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

	[22
	3
	0,1,12,13
	2]

	[23
	3
	6,7,18,19
	2]

	[24
	3
	2,3,14,15
	2]

	[25
	3
	8,9,20,21
	2]

	[26
	3
	4,5,16,17
	2]

	[27
	3
	10,11,22,23
	2]



Please provide your views.
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3 Specifying objective #5 (>4 layers PUSCH DMRS)
3 New UE features for Rel.18 DMRS ports
In RAN1#113, some companies proposed new UE features based on none of previous RAN1 agreements. In UE feature session, Session chair’s guidance was to discuss it in RAN1 main session and make an agreement to introduce new UE feature. Hence, I’d like to discuss whether to support new UE features in this section.
In RAN1#114, some companies proposed introduction of new UE feature for DMRS. I’d like to discuss whether to support these proposals.

4.1 Simultaneous configuration with PDSCH processing capability 2

	[bookmark: _Hlk134817850]Huawei/HiSilicon: For PDSCH processing time, there are two capabilities defined in current spec., i.e., capability 1 and capability 2. Capability 2 with higher timing requirement is mainly used for URLLC scenario, which requires higher robustness and lower latency compared with eMBB scenario, while Rel.18 DMRS targets at supporting higher MU-MIMO layers under eMBB scenario. Furthermore, both the lower channel estimation performance and higher channel estimation complexity of length-4 FD-OCC makes Rel.18 DMRS inappropriate under URLLC scenario. As a result, PDSCH processing capability 2 should not be simultaneously supported with Rel.18 DMRS, or at least a UE capability indicating whether Rel.18 DMRS and PDSCH processing capability 2 are simultaneously supported should be introduced.


FL Proposal 4.1
· Introduce a UE capability indicating whether Rel.18 DMRS and PDSCH processing capability 2 are simultaneously supported.

	Company
	Comment

	OPPO
	Fine. 

	Huawei, HiSilicon
	Support given the ‘mutually-exclusive’ use case of PDSCH processing capability 2 and Rel.18 DMRS. 

	Google
	OK, and it can be discussed in UE feature session.

	Nokia, NSB
	Not support. Since we don’t support dynamic switching of Rel-15 and Rel-18 DMRS, this new capability may introduce additional complexity in gNB scheduling. 

	Vivo
	Seems reasonable. It can be discussed in UE feature session.

	ZTE
	We fail to see the necessity.

	Futurewei
	Support.

	Lenovo
	It can be discussed in UE feature session.

	Apple
	We are open to discuss this in UE feature session

	QC
	We are open to discuss this in UE feature session

	FL
	Ralf said RAN1 main session needs agreement to introduce new UE feature. We have no RAN1 agreement related to the above proposal. Hence, we need to discuss it here.

	
	

	
	



4.2 DMRS ports in multi-CDM-group

	Huawei/HiSilicon: Considering the high complexity of multi-CDM-group channel estimation, a UE capability indicating whether crossing-CDM-group Rel.18 DMRS port combinations for 1 CW is supported should also be introduced.


FL Proposal 4.2
· Introduce a UE capability indicating whether crossing-CDM-group Rel.18 DMRS port combinations for 1 CW for PDSCH is supported.

	Company
	Comment

	Docomo
	We don’t support the proposal. In Rel.15, there was no such UE capability. If we introduce such UE capability, it makes gNB operation more complicated.

	Huawei, HiSilicon
	Support given the high complexity of multi-CDM-group channel estimation.

	Google
	OK, and it can be discussed in UE feature session.

	Nokia, NSB
	Cross-CDM group DMRS port is already supported in Rel-15. We don’t support. 

	vivo
	Don’t support the proposal, and share the same view with DOCOMO and Nokia.

	ZTE
	We fail to see the necessity.

	Lenovo
	We do not see much necessity.

	Apple
	We would be okay to discuss this in UE feature sessions

	QC
	We don’t support this proposal. Isn’t this issue (related to discussion in section 2.1) already settled in last RAN1 meeting?

	
	

	
	

	
	

	
	



4.3 Orphan RB issue for eType2
Note: Apple proposes the similar proposal.
	Qualcomm: RAN1 was assuming eType 2 DMRS does not have orphan RB issue, simply because eType 2 can support 12 DMRS ports in one RB (of 12 tones). However, if we look deeper into the orphan RB with eType 2 DMRS, the channel estimation in orphan RB is broken in practice. In the orphan RB, there is only essentially one observation/look per DMRS port. UE can only do 1 tap (DC) channel estimation. Given practical channel is not single tap channel, the orphan RB will become the performance bottleneck for the whole PDSCH assignment. To overcome this issue, a UE has to do precoder detection, compensate the precoder to align the orphan RB with other RBs to estimate the channel, then restore the precoder to get the precoded channel for the orphan RB. This is a very complicated extra procedure to implement and a normal UE will not do it. Therefore, it is reasonable to introduce a dedicated UE capability for an advanced UE.  
[image: A white background with black text
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FL Proposal 4.3
· For Rel.18 eType 2 DMRS for PDSCH,
· Introduce UE capability to report whether UE can be scheduled PDSCH without the scheduling restriction for FD-OCC length 4 in Rel.18 eType 2 DMRS for PDSCH. 
· 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 2 DMRS.
· The scheduling restriction above means satisfying all of the following. 
· 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.
· Note1: Up to UE how to implement DMRS channel estimation.

FL Proposal 4.3A
· Send LS to RAN4 that RAN1 identified that there can be a performance degradation due to the channel estimation when all the following conditions are not satisfied for Rel.18 eType 2 DMRS for PDSCH.
· 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.
· From RAN1 perspective, the following options can be considered in RAN4.
· Opt.1: Do not specify PDSCH demodulation requirement when not all the above conditions are met.
· Opt.2: Specify relaxed PDSCH demodulation requirement when not all the above conditions are met, compared to the case that all the above conditions are met.
· Note: There is no consensus in RAN1 to introduce additional scheduling restriction for eType2 DMRS for PDSCH to solve the above issue.
Support/fine: QC, Apple, Ericsson, Nokia/NSB, ZTE, vivo
Concern: ZTE, Samsung

	Company
	Comment

	Docomo
	We don’t support the proposal. We don’t prefer to introduce additional scheduling restriction.

	Google
	OK, and it can be discussed in UE feature session.

	Nokia, NSB
	We don’t support the proposal. 

	vivo
	Don’t support the proposal.

	ZTE
	We fail to see the necessity.

	Lenovo
	We don’t support this proposal.

	Apple
	We support this proposal because the channel estimation performance in case of DMRS eType2 will be worse compared to legacy DMRS Type 2 in case odd number of RBs are scheduled. This is due to the reason that only a single block of 4 REs are associated with a DMRS port

	QC
	We understand NW vendor’s concern on additional scheduling restriction. But we hope we are on the same page that there is a performance degradation due to the channel estimation on the orphan RB is pretty bad. If we are all on the same page about this point, can we at least agree to send an LS to RAN4 to inform this issue and suggest RAN4 to either not define test case with orphan RB for Rel-18 eType 2 DMRS or define relaxed performance requirement with orphan RB for Rel-18 eType 2 DMRS. 

	FL
	As QC’s suggestion, please discuss FL proposal 4.3A.

	
	

	
	

	
	

	
	



4 Conclusion
The following FL proposals are made.
FL Proposal 2.1.2E2 (Row 8-19 and 24-35 for 2CW): Offline consensus
· For the antenna ports indication in Rel.18 eType1 DMRS ports with maxLength = 2 for PDSCH, at least for S-TRP case, for 2 CW case in RAN1#113 agreement, 
· Support row 8-11.
· Support row 12-19.
· Remove row 24-35.
FL: We made the above offline consensus today. After that, Huawei raised concern on row 16-19 (DMRS ports combinations associated with 2nd CDM group), because these rows are only useful for 2CWs compared to row 12-15. I think it is reasonable, but I’d like to check companies are ok with the following yellow part.
FL Proposal 2.1.2E2-Altanative (Row 8-19 and 24-35 for 2CW): Proposal from Huawei
· For the antenna ports indication in Rel.18 eType1 DMRS ports with maxLength = 2 for PDSCH, at least for S-TRP case, for 2 CW case in RAN1#113 agreement, 
· Support row 8-11.
· Support row 12-15. 
· Remove row 16-19.
· Remove row 24-35.

FL Proposal 2.1.3A2 (row 9-10,20-23,33-34,44-46 for 1CW) offline consensus
· For the antenna ports indication in Rel.18 eType2 DMRS ports with maxLength = 1 for PDSCH, at least for S-TRP case, for 1 CW case in RAN1#113 agreement,
· Support row 9-10 and row 20-23 with MU restriction (i.e. UE does not expect to be co-scheduled with another UE in the same CDM group). 
· Remove row 33-34 and row 44-46
FL Proposal 2.1.3C2 (row 8-11 for 2CWs) offline consensus
· For the antenna ports indication in Rel.18 eType2 DMRS ports with maxLength = 1 for PDSCH, at least for S-TRP case, for 2CW in RAN1#113 agreement,
· Support row 8-11.
FL Proposal 2.1.4A2 (row 9-10,20-23 for 1CW) Offline consensus
· For the antenna ports indication in Rel.18 eType2 DMRS ports with maxLength = 2 for PDSCH, at least for S-TRP case, for 1CW case in RAN1#113 agreement,
· Support row 9-10 and row 20-23 with MU restriction (i.e. UE does not expect to be co-scheduled with another UE in the same CDM group).

FL Proposal 2.1.4B (row 42-47, 100-105, 129-152 for 1CW) Offline consensus
· For the antenna ports indication in Rel.18 eType2 DMRS ports with maxLength = 2 for PDSCH, at least for S-TRP case, for 1CW case in RAN1#113 agreement,
· Remove 129-132
· Support row 133-152 without MU restriction
· Support row 42-47 with MU restriction (i.e. UE does not expect to be co-scheduled with another UE in the same CDM group). 
· Remove row 100-105.

FL Proposal 2.1.4C (row 67-68, 78-80) Offline consensus
· For the antenna ports indication in Rel.18 eType2 DMRS ports with maxLength = 2 for PDSCH, at least for S-TRP case, for 1CW case in RAN1#113 agreement, 
· Remove 67-68, 78-80.
FL Proposal 2.1.4E2: To be discussed in online (waiting companies double checking)
· For the antenna ports indication in Rel.18 eType2 DMRS ports with maxLength = 2 for PDSCH, at least for S-TRP case, for 2 CW case in RAN1#113 agreement,
· Support row 0-5.
· Support row 10-13.
· Support row 14-17. 
· Support 18-37. 
· Remove row 46-69.
FL: We discussed the above offline, but companies suggested to check before online. Huawei raised concern on row 22-25 and 30-37 (DMRS ports combinations associated with 2nd and 3rd CDM groups), because these rows are only useful for 2CWs compared to row 18-21 and 26-29. I think it is reasonable, but I’d like to check companies are ok with the following yellow part.
FL Proposal 2.1.4E2-Altanative: 
· For the antenna ports indication in Rel.18 eType2 DMRS ports with maxLength = 2 for PDSCH, at least for S-TRP case, for 2 CW case in RAN1#113 agreement,
· Support row 0-5.
· Support row 10-13.
· Support row 14-17. 
· Support row 18-21.
· Remove row 22-25.
· Support row 26-29.
· Remove row 30-37. 
· Remove row 46-69.

FL Proposal 2.3.2A: 
· For the antenna ports tables for Rel.18 eType1 DMRS ports with maxLength = 2 for PUSCH in RAN1#114 agreement, at least support the following rows:
· Row 28-31 for rank 1 with the following modification.
Table 7.3.1.1.2-46: Antenna port(s), transform precoder is disabled, dmrs-Type=eType1, maxLength=2, rank = 1
	Value
	Number of DMRS CDM group(s) without data
	DMRS port(s)
	Number of front-load symbols

	[28
	1
	0 8
	2]

	[29
	1
	1 9
	2]

	[30
	1
	8 12
	2]

	[31
	1
	9 13
	2]


· Row 20 for rank 2.
· Row 15-17 for rank 3.
FL: The following tables of remaining rows are just FYI.
Table 7.3.1.1.2-46: Antenna port(s), transform precoder is disabled, dmrs-Type=eType1, maxLength=2, rank = 1
	Value
	Number of DMRS CDM group(s) without data
	DMRS port(s)
	Number of front-load symbols

	[28
	1
	8
	2]

	[29
	1
	9
	2]

	[30
	1
	12
	2]

	[31
	1
	13
	2]


Table 7.3.1.1.2-13-47: Antenna port(s), transform precoder is disabled, dmrs-Type= eType1, maxLength=2, rank = 2
	Value
	Number of DMRS CDM group(s) without data
	DMRS port(s)
	Number of front-load symbols

	[13
	2
	8,10
	1]

	[18
	2
	8,12
	2]

	[19
	2
	10,14
	2]

	[20
	2
	9,11
	1]

	[21
	2
	1,3
	1]

	[22
	2
	0,2
	2]

	[23
	2
	1,3
	2]

	[24
	2
	4,6
	2]

	[25
	2
	5,7
	2]

	[26
	2
	8,10
	2]

	[27
	2
	9,11
	2]

	[28
	2
	12,14
	2]

	[29
	2
	13,15
	2]

	[30
	1
	0,1
	2]

	[31
	1
	8,9
	2]

	[32
	1
	4,5
	2]

	[33
	1
	12,13
	2]



Table 7.3.1.1.2-14-48: Antenna port(s), transform precoder is disabled, dmrs-Type= eType1, maxLength=2, rank = 3
	Value
	Number of DMRS CDM group(s) without data
	DMRS port(s)
	Number of front-load symbols

	[3
	2
	8-10
	1]

	[4
	2
	8,9,12
	2]

	[5
	2
	10,11,14
	2]

	[9
	1
	0,1,8
	2]

	[10
	1
	4,5,12
	2]

	[11
	2
	0,1,8
	2]

	[12
	2
	4,5,12
	2]

	[13
	2
	2,3,10
	2]

	[14
	2
	6,7,14
	2]

	[15
	2
	5,8,9
	2]

	[16
	2
	7,10,11
	2]

	[17
	2
	7,12,13
	2]



Table 7.3.1.1.2-15-49: Antenna port(s), transform precoder is disabled, dmrs-Type= eType1, maxLength=2, rank = 4
	Value
	Number of DMRS CDM group(s) without data
	DMRS port(s)
	Number of front-load symbols

	[4
	2
	8-11
	1]

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

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

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

	[13
	2
	0,1,8,9
	2]

	[14
	2
	4,5,12,13
	2]

	[15
	2
	2,3,10,11
	2]

	[16
	2
	6,7,14,15
	2]



FL Proposal 2.3.3A: 
· For the antenna ports tables for Rel.18 eType2 DMRS ports with maxLength = 1 for PUSCH in RAN1#114 agreement, at least support the following rows:
· Row 14-15 for rank 1.
· Row 12 for rank 2.
· FL: The following tables of remaining rows are just FYI.
Table 7.3.1.1.2-17-55: Antenna port(s), transform precoder is disabled, dmrs-Type= eType2, maxLength=1, rank = 2
	Value
	Number of DMRS CDM group(s) without data
	DMRS port(s)

	[13
	2
	12,14]

	[14
	3
	13,15]

	[15
	2
	13,15]



Table 7.3.1.1.2-18-56: Antenna port(s), transform precoder is disabled, dmrs-Type= eType2, maxLength=1, rank = 3
	Value
	Number of DMRS CDM group(s) without data
	DMRS port(s)

	[3
	2
	12-14]

	[4
	3
	12-14]

	[5
	3
	15-17]

	[12
	3
	13,15,17]



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

	[2
	2
	12-15]

	[3
	3
	12-15]


FL Proposal 2.3.4A: 
· For the antenna ports tables for Rel.18 eType2 DMRS ports with maxLength = 2 for PUSCH in RAN1#114 agreement, at least support the following rows:
· Row 38-39 for rank 1.
· Row 30-36 for rank 2.
FL: The following tables of remaining rows are just FYI.
Table 7.3.1.1.2-21-63: Antenna port(s), transform precoder is disabled, dmrs-Type= eType2, maxLength=2, rank = 2
	Value
	Number of DMRS CDM group(s) without data
	DMRS port(s)
	Number of front-load symbols

	[25
	2
	12,14
	1]

	[38
	3
	13,15
	1]

	[39
	2
	13,15
	1]



Table 7.3.1.1.2-22-64: Antenna port(s), transform precoder is disabled, dmrs-Type= eType2, maxLength=2, rank = 3
	Value
	Number of DMRS CDM group(s) without data
	DMRS port(s)
	Number of front-load symbols

	[6
	2
	12-14
	1]

	[7
	3
	12-14
	1]

	[8
	3
	15-17
	1]

	[9
	3
	12,13,18
	2]

	[10
	3
	14,15,20
	2]

	[11
	3
	16,17,22
	2]

	[18
	1
	0,1,12
	2]

	[19
	1
	6,7,18
	2]

	[20
	2
	0,1,12
	2]

	[21
	2
	6,7,18
	2]

	[22
	2
	2,3,14
	2]

	[23
	2
	8,9,20
	2]

	[24
	3
	0,1,12
	2]

	[25
	3
	6,7,18
	2]

	[26
	3
	2,3,14
	2]

	[27
	3
	8,9,20
	2]

	[28
	3
	4,5,16
	2]

	[29
	3
	10,11,22
	2]

	[30
	3
	7,12,13
	2]

	[31
	3
	9,14,15
	2]

	[32
	3
	11,16,17
	2]

	[33
	3
	9,18,19
	2]

	[34
	3
	18,19,20
	2]

	[35
	3
	21,22,23
	2]

	[36
	3
	13,15,17
	1]



Table 7.3.1.1.2-23-65: Antenna port(s), transform precoder is disabled, dmrs-Type= eType2, maxLength=2, rank = 4
	Value
	Number of DMRS CDM group(s) without data
	DMRS port(s)
	Number of front-load symbols

	[5
	2
	12-15
	1]

	[6
	3
	12-15
	1]

	[16
	1
	0,1,12,13
	2]

	[17
	1
	6,7,18,19
	2]

	[18
	2
	0,1,12,13
	2]

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

	[20
	2
	2,3,14,15
	2]

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

	[22
	3
	0,1,12,13
	2]

	[23
	3
	6,7,18,19
	2]

	[24
	3
	2,3,14,15
	2]

	[25
	3
	8,9,20,21
	2]

	[26
	3
	4,5,16,17
	2]

	[27
	3
	10,11,22,23
	2]
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In the orphan RB, there is only essentially
one sample/look per DMRS port. UE can only
do 1 tap (DC) channel estimation. Given
practical channel is not single tap, the
orphan RB will become the bottleneck for
the whole PDSCH assignment.




