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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 
eType1, maxLength1 (done)
No remaining issue. The following is agreed DMRS combinations.
Table 7.3.1.2.2-7-X: Antenna port(s) (1000 + DMRS port), dmrs-Type=eType1, maxLength=1
	One Codeword:
Codeword 0 enabled,
Codeword 1 disabled
	Two Codewords:
Codeword 0 enabled,
Codeword 1 enabled

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

	0
	1
	0
	Cat. 1
	0
	2
	0,1,2,3,8

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

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

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

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

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

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

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

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

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

	10
	2
	0-3
	
	
	
	

	11
	2
	0,2
	
	
	
	

	12
	1
	8
	Cat.2
	
	
	

	13
	1
	9
	
	
	
	

	14
	1
	8,9
	
	
	
	

	15
	2
	8
	
	
	
	

	16
	2
	9
	
	
	
	

	17
	2
	10
	
	
	
	

	18
	2
	11
	
	
	
	

	19
	2
	8,9
	
	
	
	

	20
	2
	10,11
	
	
	
	

	21
	[2]
	[8-10]
	
	
	
	

	22
	[2]
	[8-11]
	
	
	
	

	23
	[2]
	[8, 10],
[9, 11]
	
	
	
	

	24
	1
	0,1,8
	Cat.3
	
	
	

	25
	1
	0,1,8,9
	
	
	
	

	26
	2
	0,1,8
	
	
	
	

	27
	2
	0,1,8,9
	
	
	
	

	28
	2
	2,3,10
	
	
	
	

	29
	2
	2,3,10,11
	
	
	
	



eType1, maxLength2
Round2
In the previous RAN1 meetings and Monday 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 1CW
· B) Row 69-72 (Num of front load symbol=2 with one CDM group): These rows would be useful for SU-MIMO. Since the number of rows already exceed 64, there is no advantage to remove the row 69-72.

FL Proposal 2.1.2B2 (Row 69-72)
· 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,
· Remove row 69-72.
FL: It seems there is no benefit to support row 69-72 compared to row 64-67 (the same DMRS overhead, the same MU capacity). Hence, I changed the proposal to remove row 69-72.
· Support/fine with row 69-72 without MU restriction: Docomo, Ericsson, Nokia/NSB, vivo, ZTE, Samsung, Lenovo (can live), Xiaomi, Apple,QC (no strong view)
· Not support row 69-72: OPPO (No benefit over row 64-67), New H3C (No benefit), Sharp (No benefit over row 64-67), CATT, LGE?


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, enable efficient multiplexing with another UE in another CDM group). 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.7-1: 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.

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

Please provide your views. Comments related to the above proposals remain in the table below.
For 1CW, if there is no clear use-case of row 69-72, I suggest to remove them.
	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.

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	



eType2, maxLength1
Round2
In the previous RAN1 meetings and Monday 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 the antenna ports indication in Rel.18 eType2 DMRS ports with maxLength = 1 for PDSCH, at least for S-TRP case, for case 1) and 2) in RAN1#113 agreement,
· Alt. B) 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). Support Alt.2-2.
· Alt.2-2: 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
· 4) Row 2-3: These rows are only useful for MU-MIMO.
· 5) Row 8-11: The benefit is CDM group#2 is not used for DMRS or data, which can be used for another UE’s DMRS. Whether these rows are useful depends on whether FDMed MU is allowed for 2 CWs.
FL: Most of companies are ok to remove row 2-3 considering MU is not supported for 2CW. ZTE shows benefit of row 2-3, and vivo/Xiaomi show benefit of row 8-11. Since the discussion points are different, I divided the proposal as below.
FL Proposal 2.1.3C1 (row 2-3 for 2CWs)
· For the antenna ports indication in Rel.18 eType2 DMRS ports with maxLength = 1 for PDSCH, at least for S-TRP case, for case 4) and 5) for 2CW in RAN1#113 agreement,
· Remove row 2-3.
Support/fine: Docomo, OPPO, New H3C, Samsung, Lenovo , Apple, Sharp, CATT, QC, vivo, Xiaomi, LGE
Concern: ZTE (Support MU for 2CW)

FL Proposal 2.1.3C2 (row 8-11 for 2CWs)
· For the antenna ports indication in Rel.18 eType2 DMRS ports with maxLength = 1 for PDSCH, at least for S-TRP case, for case 4) and 5) for 2CW in RAN1#113 agreement,
· Support Remove row 8-11.
Above does not imply that the support of MU-MIMO for two codewords
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

	
	

	
	

	
	

	
	

	
	

	
	

	
	


eType2, maxLength2
Round2
In the previous RAN1 meetings and Monday 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 the antenna ports indication in Rel.18 eType2 DMRS ports with maxLength = 2 for PDSCH, at least for S-TRP case, for case 1) in RAN1#113 agreement,
· Alt. B) 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.2-1: 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
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 2.1.4C (row 67-68, 78-80)
· For the antenna ports indication in Rel.18 eType2 DMRS ports with maxLength = 2 for PDSCH, at least for S-TRP case, for case 3) in RAN1#113 agreement, support Alt.3-2.
· Alt.3-2: 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.

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)

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.

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	



2.2. Void
2.3. Antenna ports field for PUSCH (rank 1-4)
2.2 
2.3 
eType1, maxLength1 (rank 1-4) (done)
No remaining issue.
eType1, maxLength2 (rank 1-4)
For eType1, maxLength=1, DMRS ports table for PUSCH is agreed in RAN1#112bis-e. It supports all possible rows of PDSCH including the rows with [ ] and removed rows. Hence, I propose to support all possible rows for PDSCH. The rows with [ ] for PDSCH are highlighted in yellow, and removed rows for PDSCH are highlighted in blue. My proposal is to agree all rows in the proposal (included the highlighted rows). However, if you have concern on some rows, please make a comment.

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



Please provide your views. Note that Ericsson proposed to add some more rows.
	Company
	Comment

	Docomo
	OK.

	Ericsson
	We don’t support proposal for rank1 and rank2 because it doesn’t utilize the full potential of the table.  1-layer and 2-layer PUSCH are most typical multi-user scheduling use cases, the full table shall be utilized to provide more scheduling flexibility for the network. 

Below are the rows we propose to add to rank1 table:
Table 1: 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



Below are the rows we propose to add to rank2 table until maximum number of rows are reached.
Table 2: Antenna port(s), transform precoder is disabled, dmrs-Type=1, maxLength=2, rank = 2
	[bookmark: _Hlk143337927]Value
	Number of DMRS CDM group(s) without data
	DMRS port(s)
	Number of front-load symbols

	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

	xx
	1
	4,5
	2

	xx
	1
	12,13
	2


 
For Rank=3 there’s a typo on row 10 where the “number of front-loaded symbols” should be 2. 
Though some of the rows in the FL proposal for rank 3 and rank 4 tables are different from the rows proposed in our contribution, we are fine with FL proposal for rank3 and rank 4 tables.

	OPPO
	Fine with the proposal. 
Regarding the rows added by Ericsson, can you clarify the benefit of Row 28-31 compared to 16-19? The same questions to the added rows for rank2, which seems to increase the overhead. 

	Ericsson1
	Thanks OPPO for your question. 
On RANK 1 table: Row 28-31 schedule DMRS RE on 2 consecutive symbols which can help the network to estimate UL channel change in time domain, f.e. channel with large delay spread. at the same time reduce the DMRS overhead. Row 16-19 can be used for MU-MIMO. Row 14-15 has minimum DMRS overhead for SU-MIMO.
On RANK2 table our proposed rows are candidate rows to add to get full table size without increase the DCI overhead. In case some of the rows in FL proposal are not agreeable, the rows in our proposal can replace them.


	Huawei, HiSilicon
	Generally, rows cannot bring additional layer combinations or enable better multiplexing with Rel.15 DMRS ports are not preferred.
Regarding rank=1, support.
Regarding rank=2, delete row #13, #18, and #19. 
Regarding rank=3, delete row #3~5 and #9~10.
Regarding rank=4, delete row #4, #7 and #11~12.

	New H3C
	Fine with Rank=1. For Rank=2/3/4, we are open to discuss about highlight rows.

	Nokia, NSB
	We have similar view with Huawei.
Rank 1, fine with Ericsson’s addition.
Rank 2, delete row #13, #18, and #19. We are open to some rows in Ericsson proposal. 
Rank 3, delete row #3-5 and #9-10
Rank 4, delete row #4,7

	OPPO1
	We could be fine with the proposal from Huawei. However, we think additional rows can only be added when there is clear use case (multiplexing case). Fully using the reserved indexes is not a strong motivation, since the UE complexity would be increased too. 

	vivo
	For yellow part, prefer to use the same entries after the outcome from section 2.1.2.
For blue part, we don’t prefer.
Besides, for rank=3 table, it seems there is a typo for Row 10, the number of front-load symbols is 2, instead of 1.

	ZTE
	OK.

	Lenovo
	We prefer to align the DMRS port indication entries for PDSCH and PUSCH.
For yellow part, prefer to use the same entries after the outcome from section 2.1.2.
For blue part, we prefer to delete them.

	Xiaomi
	Support

	Apple
	We would also prefer to have as much alignment as possible between PDSCH and PUSCH. Based on this, we can follow the decision for PDSCH on the highlighted entries for PUSCH as well. However, we can live with the proposal if the majority is fine

	CATT
	Regarding rank=1, support.
Regarding rank=2, remove row 13, 18 and 19. 
Regarding rank=3, remove row 9-10 and 15-17.
Regarding rank=4, remove row 11-12.

	FL
	I added [] to some rows. I added Ericsson’s rows with [ ].

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	



eType2, maxLength1 (rank 1-4)
The rows with [ ] for PDSCH are highlighted in yellow, and removed rows for PDSCH are highlighted in blue. My proposal is to agree all rows in the proposal (included the highlighted rows). Row 12 in rank3 is removed per Qualcomm’s comment in RAN1#113. 
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.
· Note: Row(s) agreed for PUSCH does not imply it is also agreed for PDSCH.
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


Please provide your views.
	Company
	Comment

	QC (RAN1#113)
	We don’t need {13,15,17} for rank 3, which has 3 ports across 3 CDM groups. This goes a bit too far in terms of optimization. 
FL: that row is removed.

	Docomo
	OK.

	Ericsson
	OK.

	OPPO
	Fine. 

	Huawei, HiSilicon
	Generally, rows cannot bring additional layer combinations or enable better multiplexing with Rel.15 DMRS ports are not preferred.
Regarding rank=1, support.
Regarding rank=2, delete row #13.
Regarding rank=3, support row #12 (enable layer combinations {3+3+3+3}) and delete row #3~5.
Regarding rank=4, delete row #2~3.

	New H3C
	General fine with Rank=1/2/4. For Rank=3, we are open to discuss about row#12.


	Nokia, NSB
	Generally fine. 

	vivo
	For yellow part, prefer to use the same entries after the outcome from section 2.1.2.
For blue part, we don’t prefer.

	ZTE
	OK.

	Lenovo
	We prefer to align the DMRS port indication entries for PDSCH and PUSCH.
For yellow part, prefer to use the same entries after the outcome from section 2.1.3.
For blue part, we prefer to delete them.

	Xiaomi
	Fine

	Apple
	We would also prefer to have as much alignment as possible between PDSCH and PUSCH. Based on this, we can follow the decision for PDSCH on the highlighted entries for PUSCH as well. However, we can live with the proposal if the majority is fine

	CATT
	Regarding rank=1, support.
Regarding rank=2, remove row 13-15. 
Regarding rank=3, support.
Regarding rank=4, support.

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	



eType2, maxLength2 (rank 1-4)
The rows with [ ] for PDSCH are highlighted in yellow, and removed rows for PDSCH are highlighted in blue. My proposal is to agree all rows in the proposal (included the highlighted rows). However, if you have concern on some rows, please make a comment.
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


Please provide your views.
	Company
	Comment

	Docomo
	OK.

	Ericsson
	OK.

	OPPO
	Fine. 

	Huawei, HiSilicon
	Generally, rows cannot bring additional layer combinations or enable better multiplexing with Rel.15 DMRS ports are not preferred.
Regarding rank=1, support.
Regarding rank=2, delete row #25. 
Regarding rank=3, delete row #6~11 and #18~29.
Regarding rank=4, delete row #5~6, and #16~27.

	Nokia, NSB
	Fine. 

	vivo
	For yellow part, prefer to use the same entries after the outcome from section 2.1.2.
For blue part, we don’t prefer.

	ZTE
	OK.

	Lenovo
	We prefer to align the DMRS port indication entries for PDSCH and PUSCH.
For yellow part, prefer to use the same entries after the outcome from section 2.1.4.
For blue part, we prefer to delete them.

	Xiaomi
	OK

	Apple
	We would also prefer to have as much alignment as possible between PDSCH and PUSCH. Based on this, we can follow the decision for PDSCH on the highlighted entries for PUSCH as well. However, we can live with the proposal if the majority is fine

	CATT
	Regarding rank=1, support.
Regarding rank=2, remove row 25. 
Regarding rank=3, remove row 18-35.
Regarding rank=4, remove row 16-27.

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	



2.4. MU-MIMO between Rel.15 DMRS ports and Rel.18 DMRS ports 
In RAN1#113, following was agreed. 
	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 difference between 3) and 4) is that UE2 is another UE is Rel.15-17 or Rel.18. In RAN1#113, some companies tried to allow MU in case 4). However, it was not agreed. Since this is the last meeting, I propose to conclude as the following. 
FL Proposal 2.4A
· The following MU-MIMO within a CDM group between Rel.15 DMRS ports and Rel.18 DMRS ports is not supported:
· 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
Support/Fine: Spreadtrum, vivo, Lenovo, Ericsson, Apple, Docomo, OPPO, Samsung, QC, Nokia/NSB, CMCC, New H3C, Google, vivo, ZTE, FW (can live), CMCC, Xiaomi, Sharp, LGE
Concern: Intel (limit the usefulness)

	Company
	Comment

	Docomo
	OK. From spec. perspective, we think it is not feasible to differentiate the case 3) or 4) (i.e. UE2 is Rel.15-17 or Rel.18).

	Ericsson
	Support.

	OPPO
	Support. The UE behaviour of a Rel.15-17 UE indicated with Rel.15 DMRS ports is the same as that of a Rel.18 UE indicated with Rel.15 DMRS ports

	New H3C
	OK in general and I wonder what the difference on MU-MIMO within a CDM group between R15-17 UE and R18 UE.

	Google
	OK. 

	Nokia, NSB
	Support. 

	vivo
	Support. 

	ZTE
	Fine if majority prefers. 

	Samsung
	Support to have common solution for case 3) and 4).

	Futurewei
	In our opinion, up to gNB’s implementation to support such case is beneficial to gNB’s scheduling flexibility.  However, for the sake of progress, we are fine if majority of companies support the proposal.

	CMCC
	Fine

	Lenovo
	Support.

	Xiaomi
	We are fine with Proposal 2.4A.

	Apple
	Support

	Sharp
	Support

	QC
	Support the proposal. Also agree with Docomo’s comment above. 

	LGE
	Support the proposal.

	Spreadtrum
	Support 

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	


2.5. MU-MIMO scheduling restriction within a CDM group
In section 5.1.6.2 in TS38.214, MU-MIMO scheduling restriction is specified as following.
	For DM-RS configuration type 1, 
-	if a UE is scheduled with one codeword and assigned with the antenna port mapping with indices of {2, 9, 10, 11 or 30} in Table 7.3.1.2.2-1 and Table 7.3.1.2.2-2 of Clause 7.3.1.2 of [5, TS 38.212], or
-	if a UE is scheduled with one codeword and assigned with the antenna port mapping with indices of {2, 9, 10, 11 or 12} in Table 7.3.1.2.2-1A and {2, 9, 10, 11, 30 or 31} in Table 7.3.1.2.2-2A of Clause 7.3.1.2 of [5, TS 38.212], or
-	if a UE is scheduled with two codewords, 
the UE may assume that all the remaining orthogonal antenna ports are not associated with transmission of PDSCH to another UE.
For DM-RS configuration type 2, 
-	if a UE is scheduled with one codeword and assigned with the antenna port mapping with indices of {2, 10 or 23} in Table 7.3.1.2.2-3 and Table 7.3.1.2.2-4 of Clause 7.3.1.2 of [5, TS38.212], or
-	if a UE is scheduled with one codeword and assigned with the antenna port mapping with indices of {2, 10, 23 or 24} in Table 7.3.1.2.2-3A and {2, 10, 23 or 58} in Table 7.3.1.2.2-4A of Clause 7.3.1.2 of [5, TS 38.212], or
-	if a UE is scheduled with two codewords, 
the UE may assume that all the remaining orthogonal antenna ports are not associated with transmission of PDSCH to another UE.


In the latest CR of TS38.214 (R1-2306332), some part of MU restriction is already specified. MU restriction for 2 CW is captured with [ ] as shown below.
	For DM-RS configuration enhanced type 1,
-	if a UE is scheduled with one codeword and assigned with the antenna port mapping with indices of [{9, 10, 11 or 30} in Table 7.3.1.2.2-1B and Table 7.3.1.2.2-2B] of Clause 7.3.1.2 of [5, TS 38.212], or
-	if a UE is scheduled with one codeword and assigned with the antenna port mapping with indices of [{2, 9, 10, 11 or 12} in Table 7.3.1.2.2-1C and {2, 9, 10, 11, 30 or 31} in Table 7.3.1.2.2-2C] of Clause 7.3.1.2 of [5, TS 38.212], or
the UE may assume that all the remaining orthogonal antenna ports of the CDM groups, form which the antenna ports are indicated to the UE, are not associated with transmission of PDSCH to another UE, or
[-	if a UE is scheduled with two codewords, 
the UE may assume that all the remaining orthogonal antenna ports are not associated with transmission of PDSCH to another UE.]
For DM-RS configuration enhanced type 2, 
-	if a UE is scheduled with one codeword and assigned with the antenna port mapping with indices of [{2, 10 or 23} in Table 7.3.1.2.2-3B and Table 7.3.1.2.2-4B] of Clause 7.3.1.2 of [5, TS38.212], or
-	if a UE is scheduled with one codeword and assigned with the antenna port mapping with indices of [{2, 10, 23 or 24} in Table 7.3.1.2.2-3C and {2, 10, 23 or 58} in Table 7.3.1.2.2-4C] of Clause 7.3.1.2 of [5, TS 38.212], or
the UE may assume that all the remaining orthogonal antenna ports of CDM groups are not associated with transmission of PDSCH to another UE, or
[-	if a UE is scheduled with two codewords, 
the UE may assume that all the remaining orthogonal antenna ports are not associated with transmission of PDSCH to another UE.]
For DM-RS configuration enhanced type 1, when UE is not indicating UE capability of [noSchedulingRestriction-r18], the UE shall assume the number of consecutively scheduled PRBs are even, and the offset of the scheduled PRB from common resource block 0 is even number.  



For 2 CW:
In RAN1#113, whether to support MU in 2 CWs was discussed. However, most of companies did not see necessity to support MU for 2 CWs. Hence, FL suggestion is to take Alt.1.
FL Proposal 2.5A (for 2CWs)
· If UE is scheduled with PDSCH with 2CWs with Rel.18 eType1/eType2 DMRS ports with maxLength=1/2,
· Alt.1) the UE may assume that all the remaining orthogonal antenna ports are not associated with transmission of PDSCH to another UE.
· Note: MU is not allowed for 2 CW.
· Alt.2) the UE may assume that all the remaining orthogonal antenna ports of the same CDM groups are not associated with transmission of PDSCH to another UE.
· Note: MU by FDM is allowed.
· Alt.3) the UE may assume that all the remaining orthogonal antenna ports are not associated with transmission of PDSCH to another UE, if the DMRS ports of another UE is 2 CWs.
· Note: MU is allowed if the DMRS ports of another UE is 1 CWs.

FL: I still suggest to take Alt.1. Considering Rel.15 has such rule, if we cannot agree to support MU for 2CW, my understanding of the consequence will be Alt.1.
· Support/fine: Docomo, OPPO, New H3C, Google, Nokia/NSB, vivo(in principle) ,Samsung, Lenovo, Xiaomi, Apple, Sharp, CATT, QC, LGE
· Concern: Ericsson, ZTE, CMCC

Please provide your views, if any.
	Company
	Comment

	Docomo
	Proposal 2.5A: We are fine with Alt.1.

	Ericsson
	Consequence of agreeing on 2.5A will reduce even prevent network to schedule more than 4 layers for the UE during high traffic load. Even under very good channel condition, UE throughput will be limited. We’d like to check if all chipset vendors support 2.5A.

	OPPO
	Proposal 2.5A: Support.

	New H3C 
	Proposal 2.5A: Support.

	Google
	OK with proposal 2.5A

	Nokia, NSB
	Support 2.5A. 

	vivo
	Proposal 2.5A: Support this principle, and it can be a general principle when we determine the rows for 2CW case in section 2.1.

	ZTE
	Proposal 2.5A: Do not support as per our elaboration in section 2.1.2.

	Samsung
	Proposal 2.5A: Support

	CMCC
	Proposal 2.5A: Not support. The restriction will strongly restrict >4 layers MU scheduling.

	Lenovo
	Proposal 2.5A: Support.

	Xiaomi
	FL Proposal 2.5A: Support

	Apple
	Proposal 2.5A: Support.

	Sharp
	Proposal 2.5A: Support.

	CATT
	Support Proposal 2.5A.

	QC
	Proposal 2.5A: support Alt 1. 

	LGE
	Proposal 2.5A: Support

	Spreadtrum
	Proposal 2.5A: We are fine with Alt.1.

	
	

	
	

	
	



2.5.1. Void
2.6. Issue of Rel.18 CRs
In Google [11], the following was discussed:
	In current spec, the MU-MIMO operation for UEs with different DMRS types are prohibited as follows.
	[bookmark: _Toc27299890][bookmark: _Toc29674289][bookmark: _Toc29673296][bookmark: _Toc11352102][bookmark: _Toc45810564][bookmark: _Toc130409764][bookmark: _Toc36645519][bookmark: _Toc29673155][bookmark: _Toc20317992]5.1.6.2	DM-RS reception procedure
<unrelated part omitted>
The UE is not expected to assume co-scheduled UE(s) with different DM-RS configuration with respect to the actual number of front-loaded DM-RS symbol(s), the actual number of additional DM-RS, the DM-RS symbol location, and DM-RS configuration type as described in Clause 7.4.1.1 of [4, TS 38.211]. 


However, current eType1 DMRS and Type1 DMRS can be orthogonal. The eType2 DMRS and Type2 DMRS can also be orthogonal. Therefore, the MU-MIMO operation between eType1 DMRS and Type1 DMRS, or between eType2 DMRS and Type2 DMRS should be allowed. Therefore, the following TP is proposed.


FL: As Google pointed out, the current specification is not aligned with the following agreement.
	Agreement (RAN1#110)
· Support MU-MIMO between Rel.15 DMRS ports and Rel.18 DMRS ports.
· For MU-MIMO by different CDM groups, no MU-MIMO scheduling restriction of PUSCH/PDSCH (i.e. MU-MIMO between Rel.15 UE and Rel.18 UE is allowed).
· For MU-MIMO within a CDM group, study whether and how to support MU-MIMO between Rel.15 DMRS ports and Rel.18 DMRS ports for PDSCH.
· Note: the study includes MU-MIMO between Rel.15 UE and Rel.18 UE, and between Rel.18 UEs.
· Note: PUSCH above is CP-OFDM waveform.


FL Proposal 2.7
· Adopt the following TP for 38.214 to allow MU-MIMO operation between Rel-15 DMRS and Rel-18 DMRS in different CDM groups.
	5.1.6.2	DM-RS reception procedure
<unrelated part omitted>
The UE is not expected to assume co-scheduled UE(s) with different DM-RS configuration with respect to the actual number of front-loaded DM-RS symbol(s), the actual number of additional DM-RS, and the DM-RS symbol location, and DM-RS configuration type as described in Clause 7.4.1.1 of [4, TS 38.211]. The UE configured with DM-RS configuration type 1 or enhanced type 1 is not expected to assume co-scheduled UE(s) with DM-RS configuration type 2 or enhanced type 2. The UE configured with DM-RS configuration type 2 or enhanced type 2 is not expected to assume co-scheduled UE(s) with DM-RS configuration type 1 or enhanced type 1.



Please provide your views, if any.
	Company
	Comment

	Docomo
	Support.

	Ericsson
	Fine with the TP.

	OPPO
	Fine. 

	Huawei, HiSilicon
	Fine.

	New H3C
	OK

	Google
	Support

	Nokia, NSB
	Fine.

	vivo
	Support.

	ZTE
	Fine.

	Samsung
	Support.

	Futurewei
	Ok.

	CMCC
	Support

	Lenovo
	Fine.

	Apple
	Fine

	Sharp
	Fine

	QC
	The intention/wording of the TP is not clear. It can read as Type 1 and eType 1 can be co-scheduled in a CDM group, which clearly is not the case. We think the wording of the TP need to clarify this is targeting same or different CDM group, whether the ports of eType 2 are legacy ports or Rel-18 new ports, etc. With current wording, the TP seems adding a lot confusion to the spec. We don’t support it. 

	LGE
	Fine.

	FL
	Proponents, please address concern from QC.



2.7. Orphan RE issue for eType1
In RAN1#110bis-e, the following agreement was made:
	Agreement
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.
· The number of consecutively scheduled PRBs for PDSCH is even.
· The number of PRBs offset of scheduled PDSCH from point A (common resource block 0) is even.
· 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.


In this meeting, Lenovo, Xiaomi, Samsung discuss the remaining issue of orphan RE issue for eType1. Although, these proposals were discussed in RAN1#111 (R1-2212524), I’d like to check the situation.
[bookmark: _Hlk118877532]1) Scheduling restriction for FDM 2a/2b
FL Proposal 2.8A (for FDM 2a/2b) 
· If UE does not support the orphan RE capability (i.e. UE can receive PDSCH without the scheduling restriction for FD-OCC length 4 in Rel.18 eType 1 DMRS), all the following scheduling restriction is applied for PDSCH transmission with fdmSchemeA or fdmSchemeB:
· 1) The number of consecutively scheduled PRBs for PDSCH for each TCI-state is even.
· If the precoding granularity is set to ‘wideband’, the total number of PRBs allocated to UE should be multiple of 4 to ensure the number of consecutively scheduled PRBs for PDSCH for each TCI-state is even.
· 2) The number of PRBs offset of scheduled PDSCH for each TCI-state from point A (common resource block 0) is even.
Support/fine: Docomo, OPPO,Google, ZTE, Samsung,CMCC, Lenovo, Xiaomi, Apple, Sharp, CATT, QC, LGE
Concern: vivo (Not needed)
Please provide your views, if any.
	Company
	Comment

	Docomo
	Proposal 2.8A: Support. The current scheduling restriction may not work if FDM 2a/2b is configured.
Proposal 2.8B: Support.

	OPPO
	Fine with the proposals. 

	Google
	OK with proposal 2.8A/B in principle. But it is better to have a separate UE capability for mTRP operation.

	vivo
	Proposal 2.8A: Don’t support. “Consecutively scheduled PRBs for PDSCH” has cover the case of fdmSchemeA or fdmSchemeB, since the scheduled PRBs for PDSCH is naturally consecutive for fdmSchemeA or fdmSchemeB.
FL: But, it seems most of companies think the previous agreement is not clear enough. If you don’t disagree the proposed behaviour, can you live with it?
Proposal 2.8B: Support.

	ZTE
	Proposal 2.8A: Support.
Proposal 2.8B: Support.

	Samsung
	Proposal 2.8A: Support
Proposal 2.8B: Support

	CMCC
	Proposal 2.8A: Support.
Proposal 2.8B: Support.

	Lenovo
	Proposal 2.8A: Support. 
Proposal 2.8B: Support.

	Xiaomi
	FL Proposal 2.8A: Fine. But the scheduling restriction applied for PDSCH transmission with fdmSchemeA or fdmSchemeB should be more specific. For example, if the precoding granularity is set to ‘wideband’, which means that the first   PRBs are assigned to the first TCI state and the remaining   PRBs are assigned to the second TCI state, the total number of PRBs allocated to UE should be multiple of 4 to ensure the number of consecutively scheduled PRBs for PDSCH for each TCI-state is even.


FL: I tried to reflect your comment.
FL Proposal 2.8B: We have concern about proposal 2.8B.
For different UEs in MU-MIMO, as shown in the figure below, which was already mentioned in previous meetings by vivo, restriction on the difference of PRBs offset for different UEs might be needed.



	Apple
	Proposal 2.8A: Support
Proposal 2.8B: Support

	Sharp
	Proposal 2.8A: Support
Proposal 2.8B: Support

	CATT
	Proposal 2.8A: Support. 
Proposal 2.8B: Support.

	QC
	Proposal 2.8A: Support.
Proposal 2.8B: Not Support. We don’t support rather from procedure perspective. We don’t need explicit conclusion to say no more restriction is needed. No conclusion automatically means “up to now, no more restriction is introduced”.   

	LGE
	Proposal 2.8A: Support
Proposal 2.8B: Support

	FL
	Proposal 2.8A: I tried to reflect Xiaomi’s comment.
Re Google’s comment, separate FGs for sDCI mTRP for R18 DMRS is already agreed in RAN1#113.
	40. NR_MIMO_evo_DL_UL
	40-4-5
	Support Rel-18 DL DMRS with single DCI based M-TRP
	FFS: separate row for Additional row(s) of Rel.18 DMRS ports for single-DCI based M-TRP
	

	40. NR_MIMO_evo_DL_UL
	40-4-5b
	Support Rel-18 DL DMRS with M-DCI based M-TRP
	
	




	Spreadtrum
	Proposal 2.8A: Support. 
Proposal 2.8B: Support.

	FL
	Let’s focus on FL Proposal 2.8A only.

	
	



2.8. Other proposals
Following proposals are also proposed. For introduction of the new UE features for Rel.18 DMRS ports, please see section 4.
	Proposals
	Companies 

	1) [bookmark: _Hlk132358358]Support OCC disabling scheme for new DMRS type (Rel.17 feature in above 52.6GHz).
	Samsung

	2) Scheduling restrictions of PDSCH among MU-MIMO UEs
	QC

	3) Dynamically indicate the status of number of co-scheduled DL DMRS ports for each indicated CDM group to facilitate the FD-OCC length selection in UE side.
	Google

	4) For a UE supporting orphan RE scheduling, the UE does not expect PTRS to be configured at the subcarrier location of the orphan RE.
	LGE



Please provide your views on the above proposals, or other aspects which are not included in the summary, if any.
	Company
	Comment

	LGE
	We found an issue with the DMRS-PTRS association in the orphan RE. When orphan RE exists, the UE may handle the orphan RE in different ways and one implementation is that the orphan RE is not used for channel estimation. In case of this implementation, if the gNB transmits a PTRS to the subcarrier location of the orphan RE, the subcarrier location for measuring phase noise on PTRS and the subcarrier location for measuring channel and phase noise on DMRS will be different. As a result, the phase noise estimation performance is degraded.  
Easiest way to avoid this issue is that the gNB does not configure PTRS at the subcarrier location of the orphan RE.
Proposal: For a UE supporting orphan RE scheduling, the UE does not expect PTRS to be configured at the subcarrier location of the orphan RE.

	
	

	
	

	
	

	
	

	
	

	
	

	
	


3 Specifying objective #5 (>4 layers PUSCH DMRS)
3.1 Void
3.2 DMRS ports combo for partial coherent PUSCH
In RAN1#113, following working assumption was made. The reason why it was not agreed is that it may impact on precoder discussion in AI9.1.4.2. However, since this is the last meeting, we cannot wait to confirm the WA because we will not have enough time to discuss separate DMRS table for partial coherent PUSCH after RAN1#114.
	Working Assumption
For > 4 layers PUSCH with Rel.15 Type1/Type2 DMRS ports and Rel.18 eType 1/eType 2 DMRS ports, for partial coherent UL codebook, support Alt.2:
· Alt.2: DMRS ports combination(s) for full/non-coherent UL codebook is reused.
· The same DMRS port tables are used for full/partial/non-coherent UL codebook.



FL Proposal 3.2
· Confirm the following Working Assumption in RAN1#113:
· For > 4 layers PUSCH with Rel.15 Type1/Type2 DMRS ports and Rel.18 eType 1/eType 2 DMRS ports, for partial coherent UL codebook, support Alt.2:
· Alt.2: DMRS ports combination(s) for full/non-coherent UL codebook is reused.
· The same DMRS port tables are used for full/partial/non-coherent UL codebook.

Support/fine: New H3C, HW, vivo, CMCC, Xiaomi, Docomo
Concern: IDC

	Company
	Comment

	IDC (R1-2306461)
	In our view, for the partialCoherent case, each CDM group should strictly be mapped to only one antenna group to avoid potential performance degradation. Essentially, since coherency is maintained only within an antenna group for an 8TX UE, the DMRS ports of the same CDM group should not be mapped on different antenna groups. If DMRS ports of the same CDM group are mapped across different antenna groups, the coherency condition between different DMRS ports would be broken and a notable performance degradation in channel estimation, and ultimately in demodulation performance can be expected. Figure 1 illustrates the mapping, where CDM group 1 is mapped to the 1st antenna group, and CDM group 2 is mapped to the 2nd antenna group. In this example, UE reports information about its coherence capability and antenna layout (e.g., the number of coherent antenna groups Ng, and number of antennas per group). Then, based on Ng=2 and 4 ports per antenna group, the UE receives a grant that includes the information about the DMRS ports. The UE determines the CDM groups and maps the DMRS ports per CDM group to each antenna port group. 


Figure 1: Mapping between antenna port and CDM groups
Further, such mapping procedure can also simplify PTRS to DMRS mapping, since PTRS can follow the antenna group mapping per CDM group and reduce DCI overhead for the PTRS port indication since the mapping options are restricted. For example, for the case of an 8-layer PUSCH transmission, where the 8 ports are distributed across 2 antenna groups (Ng=2), PTRS to DMRS mapping can be performed as shown in Figure 2. 
[image: A picture containing table

Description automatically generated]
Figure 2: PTRS to DMRS mapping

	Docomo
	Support. Regarding to IDC’s comment, it is valid only for Ng=2. For Ng=4, we don’t have 4 CDM groups, and it is not possible to assign DMRS ports of the same coherent group to the same CDM group. If any DMRS ports combinations are beneficial for Ng=2 partial coherent case, we are open to add it. However, we prefer to have common DMRS table for all coherent types to save RAN1 workload and to avoid complicated RAN1 specification.

	OPPO
	Support. 

	Huawei, HiSilicon
	Support.

	New H3C 
	OK

	Google
	Support

	vivo
	Support

	ZTE
	Support.

	Samsung
	Support

	CMCC
	Support.

	Lenovo
	Support.

	Xiaomi
	support

	Apple
	Support

	CATT
	Support.

	QC
	We support the proposal to confirm the working assumption. It seems too much effort to design a set of different DMRS ports tables only for partial coherent PUSCH.

	LGE
	Support.

	Spreadtrum
	Support.

	
	

	
	

	
	

	
	

	
	


 
3.3 Antenna port(s) table for PUSCH (rank 5-8) for R18 DMRS
In RAN1#112bis-e, the following agreement was made. Additional rows can be discussed for PUSCH.
	Agreement
For > 4 layers PUSCH with Rel.18 eType 1/eType 2 DMRS ports, support at least the same DMRS port combination(s) as that for rank = 5,6,7,8 for PDSCH with Rel.18 eType 1/eType 2 DMRS ports at least for full or non-coherent UL codebook based PUSCH and non-codebook based PUSCH.



3 
3.1 
3.2 
3.3 
eType1, maxLength1 (rank 5-8)
Per the above agreement in RAN1#112bis-e, rows agreed for PDSCH are automatically agreed for PUSCH. 
Ericsson proposed additional rows. Please input your views, if any.
	Company
	Comment

	Ericsson (in R1-2307231)
	We propose to add the yellow highlighted rows for PUSCH. Note that the combinations used more new ports would enable co-scheduling of this UE with legacy PUSCH ports.

Table 5: Antenna port(s), transform precoder is disabled, dmrs-Type= eType1, maxLength=1, rank = 5
	Value
	Number of DMRS CDM group(s) without data
	DMRS port(s)

	0
	2
	0,1,2,3,8

	1
	2
	3,8,9,10,11 or [8,9,3,10,11]

	2
	2
	2,3,9,10,11


Table 6: Antenna port(s), transform precoder is disabled, dmrs-Type= eType1, maxLength=1, rank = 6
	Value
	Number of DMRS CDM group(s) without data
	DMRS port(s)

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

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

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


Table 7: Antenna port(s), transform precoder is disabled, dmrs-Type= eType1, maxLength=1, rank = 7
	Value
	Number of DMRS CDM group(s) without data
	DMRS port(s)

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

	1
	2
	1,2,3,8,9,10,11 or [1,8,9,2,3,10,11]


Table 8: Antenna port(s), transform precoder is disabled, dmrs-Type= eType1, maxLength=1, rank = 8
	Value
	Number of DMRS CDM group(s) without data
	DMRS port(s)

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

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




	Ericsson
	Support. Some of the combinations doesn’t use port 0/1 to enable higher rank PUSCH co-scheduled with legacy PUSCH.

	OPPO
	MU-MIMO for a UE with two CWs could be a corner case. The additional rows seem useless. 

	Google
	We failed to see the necessity for the additional rows. 

	Nokia, NSB
	We don’t support MU-MIMO with 2CWs. 

	vivo
	Don’t support the rows for MU-MIMO in case of 2CWs.

	ZTE
	Suggest to postpone this discussion until outcome of section 2.5 is reached.

	Lenovo
	We don’t much necessity to support MU-MIMO with 2CWs.

	Xiaomi
	Not to support similar as DL DMRS.

	Apple
	Don’t support MU-MIMO with 2 CWs

	CATT
	Fail to see the necessity for additional rows.

	
	



eType1, maxLength2 (rank 5-8)
Per the above agreement in RAN1#112bis-e, rows agreed for PDSCH are automatically agreed for PUSCH. 
Ericsson proposed additional rows. Please input your views, if any.
	Company
	Comment

	Ericsson (in R1-2307231)
	We propose to add the yellow highlighted rows for PUSCH. Note that the combinations used more new ports would enable co-scheduling of this UE with legacy PUSCH ports.
Table 9: Antenna port(s), transform precoder is disabled, dmrs-Type= eType1, maxLength=2, rank = 5
	Value
	Number of DMRS CDM group(s) without data
	DMRS port(s)
	Number of front-load symbols

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

	1
	2
	3,8,9,10,11 or [8,9,3,10,11]
	1

	2
	2
	2,3,9,10,11
	1

	3
	1
	0,1,4,5,8
	2

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

	5
	2
	2,3,6,7,10
	2



Table 10: Antenna port(s), transform precoder is disabled, dmrs-Type= eType1, maxLength=2, rank = 6
	Value
	Number of DMRS CDM group(s) without data
	DMRS port(s)
	Number of front-load symbols

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

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

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

	3
	1
	0,1,4,5,8,9
	2

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

	5
	2
	2,3,6,7,10,11
	2



Table 11: Antenna port(s), transform precoder is disabled, dmrs-Type= eType1, maxLength=2, rank = 7
	Value
	Number of DMRS CDM group(s) without data
	DMRS port(s)
	Number of front-load symbols

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

	1
	2
	1,2,3,8,9,10,11 or [1,8,9,2,3,10,11]
	1

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

	3
	1
	0,1,4,5,8,9,12
	2

	4
	2
	2,3,6,7,10,11
	2

	5
	2
	9,10,11,12,13,14,15
	2



Table 12: Antenna port(s), transform precoder is disabled, dmrs-Type= eType1, maxLength=2, rank = 8
	Value
	Number of DMRS CDM group(s) without data
	DMRS port(s)
	Number of front-load symbols

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

	1
	2
	8,9,10,11,12,13,14,15
	2

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

	3
	1
	0,1,4,5,8,9,12,13
	2

	4
	2
	2,3,6,7,10,11,14,15
	2




	Ericsson
	Support. Some of the combinations doesn’t use port 0/1 to enable higher rank PUSCH co-scheduled with legacy PUSCH.

	OPPO
	MU-MIMO for a UE with two CWs could be a corner case. The additional rows seem useless.

	Google
	We failed to see the necessity for the additional rows. 

	vivo
	Don’t support MU-MIMO for rank>4

	ZTE
	Suggest to postpone this discussion until outcome of section 2.5 is reached.

	Lenovo
	We don’t see much necessity to support MU-MIMO with 2CWs.

	Apple
	Don’t support MU-MIMO for 2 CWs

	CATT
	Fail to see the necessity for additional rows.

	
	



eType2, maxLength1 (rank 5-8)
Per the above agreement in RAN1#112bis-e, rows agreed for PDSCH are automatically agreed for PUSCH. Other than such combinations, if additional combinations are needed for PUSCH, please input in the following table.
	Company
	Comment

	
	

	
	

	
	

	
	

	
	

	
	

	
	



eType2, maxLength2 (rank 5-8)
Per the above agreement in RAN1#112bis-e, rows agreed for PDSCH are automatically agreed for PUSCH. Other than such combinations, if additional combinations are needed for PUSCH, please input in the following table.
	Company
	Comment

	
	

	
	

	
	

	
	

	
	

	
	

	
	


3.4 PTRS-DMRS association
Two port PTRS
For two port PTRS for partial/non-coherent PUSCH, the following agreement was made in RAN1#112bis-e. In RAN1#113, some companies proposed to postpone the decision, however, since this is the last meeting, I suggest to down select in this meeting, uncles there is serious problem.
	Agreement
For two PTRS ports for partial/non-coherent PUSCH, PTRS-DMRS association for PUSCH with up to 8 layers is down selected from the following.
· Alt.1: The size of PTRS-DMRS association field is 4-bit in DCI format 0_1/0_2.
Table 1: PTRS-DMRS association for UL PTRS ports 0 and 1
	Value of MSB
	DMRS port
	Value of LSB
	DMRS port

	0
	1st DMRS port which shares PTRS port 0
	0
	1st DMRS port which shares PTRS port 1

	1
	2nd DMRS port which shares PTRS port 0
	1
	2nd DMRS port which shares PTRS port 1

	2
	3rd DMRS port which shares PTRS port 0
	2
	3rd DMRS port which shares PTRS port 1

	3
	4th DMRS port which shares PTRS port 0
	3
	4th DMRS port which shares PTRS port 1


· Alt.2: The size of PTRS-DMRS association field is 2-bit in DCI format 0_1/0_2.
· The CW with the higher MCS is selected in case of two CWs.
· If the MCS is the same for two CWs, the PTRS port is associated with the first CW.
Table 2: PTRS-DMRS association for UL PTRS ports 0 and 1
	Value of MSB
	DMRS port
	Value of LSB
	DMRS port

	0
	1st DMRS port which shares PTRS port 0
	0
	1st DMRS port which shares PTRS port 1

	1
	2nd DMRS port which shares PTRS port 0
	1
	2nd DMRS port which shares PTRS port 1


· Alt.3: The size of PTRS-DMRS association field is 2-bit in DCI format 0_1/0_2.
· For PUSCH with rank 5-8, 2-bit of antenna ports field is reused in addition to 2-bit PTRS-DMRS association in DCI format 0_1/0_2, and total 4-bit is used for PTRS-DMRS association.
Table 1: PTRS-DMRS association for UL PTRS ports 0 and 1
	Value of MSB
	DMRS port
	Value of LSB
	DMRS port

	0
	1st DMRS port which shares PTRS port 0
	0
	1st DMRS port which shares PTRS port 1

	1
	2nd DMRS port which shares PTRS port 0
	1
	2nd DMRS port which shares PTRS port 1

	2
	3rd DMRS port which shares PTRS port 0
	2
	3rd DMRS port which shares PTRS port 1

	3
	4th DMRS port which shares PTRS port 0
	3
	4th DMRS port which shares PTRS port 1


· Alt.4: The size of PTRS-DMRS association field is 2-bit in DCI format 0_1/0_2.
Table 2: PTRS-DMRS association for UL PTRS ports 0 and 1
	Value of MSB
	DMRS port
	Value of LSB
	DMRS port

	0
	1st DMRS port which shares PTRS port 0
	0
	1st DMRS port which shares PTRS port 1

	1
	2nd DMRS port which shares PTRS port 0
	1
	2nd DMRS port which shares PTRS port 1






Summary of companies’ views
	
	Support/fine
	Concern

	Alt.1
	Ericsson, ZTE, Nokia/NSB, Apple, IDC(1st pref) , Spreadtrum, Xiaomi, Lenovo, CMCC, OPPO, Sharp, QC, MTK, Spreadtrum
	

	Alt.2
	vivo, HW/Hi, IDC(2nd pref), Samsung
	Nokia/NSB (It limits the PTRS transmission for a single codeword), QC

	Alt.3
	Nokia/NSB, CATT, Docomo, LGE, Google (2nd)
	QC

	Alt.4
	Nokia/NSB, Google
	QC



Since we’ve discussed from the last meeting, we need to decide. Majority support Alt.1. If there is no serious concern, FL suggestion is to take Alt.1. I clarified the main bullet, from the last agreement.

FL Proposal 3.4
· For partial/non-coherent PUSCH, if 2 port PTRS is configured in maxNrofPorts in PTRS-UplinkConfig, and if more than 4 layers is configured in maxMIMO-Layers [or MaxMIMO-LayersDCI-0-2 in PUSCH-ServingCellConfig],
· Alt.1: The size of PTRS-DMRS association field is 4-bit in DCI format 0_1 [or DCI format 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


Please provide your views.
	Company
	Comment

	Docomo
	Our preference is Alt.3. Alt.3 has the same flexibility as Alt.1, but 2-bit less DCI overhead. If we increase PTRS-DMRS association field to 4-bit, 4-bit is used even in case of rank 1-4. Having said that, we can accept the proposal 3.4.

	Ericsson
	Support Alt.1. Alt1. is a simple and straight forward solution. Other Alternatives determines the usage of bit fields based on decoded bits. They are less robust and unnecessarily complicate the UE implementation. 

	OPPO
	Support the proposal. 

	Huawei, HiSilicon
	Do not support given the reason mentioned by Docomo.

	New H3C 
	Don’t support this proposal with DCI overhead concern. 

	Google
	It is better to keep the same overhead (2-bit) in DCI. 
If we use 4 bits for 2-port PT-RS in DCI, we can use 3 bits for PT-RS and DMRS port association when 1 PT-RS port is enabled if max number of PT-RS ports is configured as 2. 

	Nokia, NSB
	We are fine with either Alt 1 or Alt 3. 

	vivo
	Our first preference is Alt.2 to save the overhead, but it depends on the design of partial coherent codebook.
Alt 4 is also ok for us from the perspective of aligning the overhead as 2 bits, though the strong layer might not be in the first two DMRS ports of the CW in same cases.

	ZTE
	Support Alt. 1.
· On Alt 1, it is totally in line with the legacy rule to provide the sufficient flexibility of PTRS-DMRS association.
· On Alt 2, it is mandatory to limit that two PTRS ports can only be used for one out of two CWs, which will lead to phase tracking issue of the CW without PTRS. To prove this, simulation result is provided as follows (more details can be found in R1-2306612), it proves that the probability of the best two layers of the first two SINR associated with 2 CWs is even larger than 80%. Hence there is no any reason to restrict the two PTRS ports associated with the DMRS with one CW of higher MCS for partial and non coherent CB PUSCH.
Table 1  Probabilities of best two layers allocation between two CWs when rank = 6 and 8 for non/partial-coherent CB based PUSCH in LLS
	SNR
	0 dB
	5 dB
	10 dB
	15 dB
	20 dB
	25 dB

	[bookmark: OLE_LINK27]Rank = 6, 
non-coherent
	83.4%
	64.8%
	67.8%
	39.9%
	57%
	82.3%

	Rank = 8, 
non-coherent
	90%
	76.8%
	67.4%
	50.4%
	73.8%
	43.8%

	Rank = 6, 
partial-coherent 
	80.1%
	80.3%
	70.2%
	87%
	74.6%
	88%

	Rank = 8, 
partial-coherent 
	95%
	94.3%
	97%
	95.4%
	94.2%
	97%


· On Alt 3, it is not friendly to forward compatible for antenna ports field. Besides, DCI field combination (e.g., field 1 + some reserved bits in field 2) is not mainstream approach in NR so far. Last, given that more than 10 bits were introduced additionally for MTRP TDM PUSCH repetition in Rel-17, we do fail to see the logic that DCI overhead saving for 2 bits is deemed necessary.
· On Alt 4, it is unaware to gNB side to decide the down-selection of DMRS port number of each PTRS, which is an uncompleted solution.

	Samsung
	Our first preference is Alt2, but can live with Alt1. BTW, whether to support more than 4 layers by DCI format 0_2 is now discussed in AI 9.1.4.2, so we can have a bracket on DCI format 0_2.

	CMCC
	Support Alt.1. The actual number of UL PT-RS port(s) is determined based on TPMI and/or number of layers as: PUSCH antenna port 1000, 1002, 1004 and 1006 in indicated TPMI share PT-RS port 0, and PUSCH antenna port 1001, 1003, 1005 and 1007 in indicated TPMI share PT-RS port 1. Then, 4 bits of PTRS-DMRS association field is needed to indicate the association between PT-RS port and DMRS port pair.

	Lenovo
	Support Alt. 1

	Xiaomi
	Support FL proposal, and we think performance should be prioritized over DCI overhead on this issue, so we can go with Alt.1

	Apple
	Support Alt. 1

	Sharp
	Support.

	CATT
	Support Alt. 3. Similar view as Docomo that Alt.3 has the same flexibility as Alt.1, but less DCI overhead is required.

	QC
	We support majority view to go with Alt 1. 

	LGE
	We support Alt 3. It can reuse the DCI field and gives flexibility as Alt 1. 

	Spreadtrum
	Support 



Round2

FL Proposal 3.4A
· For partial/non-coherent PUSCH, if 2 port PTRS is configured in maxNrofPorts in PTRS-UplinkConfig, and if more than 4 layers is configured in maxMIMO-Layers [or MaxMIMO-LayersDCI-0-2 in PUSCH-ServingCellConfig],
· Alt.1: The size of PTRS-DMRS association field is 4-bit in DCI format 0_1 [or DCI format 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



[bookmark: _Hlk143507298]Support/fine with Alt.1: Docomo, Ericsson, OPPO, Nokia/NSB, ZTE, Samsung, CMCC, Lenovo, Xiaomi, Apple, Sharp, QC, Spreadtrum, vivo
Al.t3: Huawei/HiSilicon, New H3C, Google, vivo, CATT, LGE, Nokia/NSB,
Problem of Alt.1: It is not aligned with agreement for 1 port PTRS.
Problem of Alt.3: before decoding DCI, UE does not know the rank. Dynamic changing behaviour.

On Monday online, FL proposed Alt.1. However, multiple companies opposed it because of the DCI overhead. However, it was also discussed that Alt.2, Alt.4 has no flexibility. Hence, I’d like to suggest to consider Alt.3 as compromised solution for both side.
	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	



3.5 PTRS power boosting
In RAN1#113, the following was agreed. 
	Agreement:
· [bookmark: _Hlk142990169]For 8Tx PUSCH, when the ptrs-Power configures 00, the factor ([image: ]) for partial coherent TPMIs is down selected from the following:
· Alt.1: , where  is the number of PUSCH layers which are precoded coherently with the PUSCH layer where PTRS port x is associated with, Qp is the number of PTRS ports scheduled to the UE, and L is the total number of PUSCH layers.
· Alt.2: , where  is the number of PUSCH layers which are precoded coherently with the PUSCH layer where PTRS port x is associated with, and Qp is the number of PTRS ports scheduled to the UE.



	Qualcomm (support Alt.1): Between the two alternatives, we prefer Alt 1 which can guarantee the total power on PTRS tone does not exceed the power on PUSCH tones in a same OFDM symbol. With Alt 2, when Rank 3 PUSCH is transmitted on two antenna groups with L1=1 and L2=2, on the second antenna group, power boost on PTRS tone without cap can be 10log(2)+10log(2) = 6dB, while the effective cap is 10log(3)=4.7dB on PUSCH tones. This means the power on PTRS tone could be 1.3dB higher than PUSCH tones, which would create an uneven power spectrum density (PSD) for OFDM symbol with PTRS. It is known that uneven Tx PSD will increase inter-mod, inband/outband leakage, etc. Also, in Rel-15 and in Rel-18 for full/non-coherent 8 Tx, the power on PTRS RE after power boost never exceed power of PUSCH RE. It would be nice to adopt Alt 1 to guarantee the same for partial coherent UEs. 



	ZTE (Support Alt.2): As illustrated in Figure 2, for the case of Lx = 5 layers with layer combination {2+3} onto two antenna port groups, it assumed that PTRS port#0 is mapped on RE#0 which is associated with 2 DMRS ports and PTRS port#1 is mapped on RE#1 which is associated with 3 DMRS ports, besides both PTRS#0 and PTRS#1 are mapped on OFDM symbols both #n and #n+4. Consequently, the result of PTRS power boosting by Alt.1 and Alt.2 are calculated as follows:
· Based on the principle in Alt.1, the boosted power of PTRS#0 and PTRS#1 are four times and five times more than 1-layer PUSCH, respectively. As a result, the total boosted power of PTRS#0 plus PTRS#1 in OFDM symbol both #n and #n+4 is nine time more than 1-layer PUSCH.
· Based on the principle in Alt.2, the boosted power of PTRS#0 and PTRS#1 are four times and six times more than 1-layer PUSCH, respectively. As a result, the total boosted power of PTRS#0 plus PTRS#1 in OFDM symbol both #n and #n+4 is ten time more than 1-layer PUSCH.
[image: ]
Figure 2  Tx power ratio variation of Alt.1 and Alt.2
By comparison, Tx power of PDSCH in OFDM symbols #n+1, #n+2 and #n+3 is ten times more than 1-layer PDSCH due to each of twos RE of PDSCH is transmitting 5-layer PDSCH. As a result, Alt.1 may suffer Tx power fluctuation from OFDM symbol#n to symbol#n+1 and from symbol#n+3 to symbol#n+4, while Tx power in Alt.2 is flat. Consequently, it is intuitive that Tx power fluctuation per symbol caused by Alt. 1 is extremely challenging to be implemented by UE, especially when time density of PTRS is higher. Therefore, it is reasonable to adopt Alt.2 to specify the PTRS power boosting for two PTRS ports for partial-coherent PUSCH with >4 layers.



Regarding to the down selection, the following views are provided in RAN1#113.
	QC (in RAN1#113)
	In our view, the cap is needed. For example, assume Qp=2, if L=5 layers are split into 2+3 layers on two antenna groups. The second antenna group can do 10*log10(3)+10*log10(2)=7.8dB, which exceed 10*log10(5)=7dB. Apparently, the PTRS power after power boost cannot exceed 5 layer PUSCH power, therefore, the cap 10*log10(L) should be applied. 

	QC (in RAN1#113)
	In legacy release, and in Rel-18 for full/non-coherent 8 Tx, in all those cases, the power on PTRS RE after power boost never exceed power of PUSCH RE. Without the cap, PTRS RE power can exceed PUSCH RE (as shown in above example. Another example is rank 3 split into 1+2 layers, with Qp=2), is this uneven Tx power spectrum density what we want, given uneven Tx power spectrum density will increase inter-mod, inband/outband leakage, etc?

	Nokia/NSB (in RAN1#113)
	Though EPRE is proportional to the number of layers, real PTRS TX power is the function of the number of the coherent ports. So, we don’t need to limit the max power by the number of layers. 
For example, 5 layers with 3+2, the total TX power of all 3 layers and 2 layers are the same of sum of 4 ports for Ng=2. Regardless of the number of layers, the total power is always the same. 
We support Alt 2. 

	Ericsson (in RAN1#113)
	Thanks QC for the explanation. The UE is designed for 8 layer PUSCH transmission, the PTRS power boost would anyway smaller than 9dB. It is not clear to us how much this small power difference would impact the f.e. outband leakage.
We support Alt. 2.



Also, Google pointed out that PTRS EPRE can be different per PTRS port in the current Alt.1 or Alt.2 (e.g. in case of 2+3 layers), and proposed to change the definition of Lx as the minimum number of PUSCH layers which are precoded coherently.
	Current Alt1 and Alt2 could cause ambiguity for the PT-RS EPRE determination for 2 port PT-RS operation. The value of Lx could be different for different PT-RS port. However, the PT-RS EPRE is calculated for the whole 2 port PT-RS. Then based on current Alt1 or Alt2, it is unclear whether the PT-RS EPRE should be determined based on a new approach (port-specific EPRE) or existing mechanism (port-common EPRE). Compared to the port-specific EPRE, port-common EPRE is better for implementation, which simplifies the implementation for both UE and gNB side. Therefore, it is necessary to keep port-common EPRE for 2-port PT-RS. Then the Lx should be defined based on the minimum number of PUSCH layers which are precoded coherently.
Proposal 3: The PT-RS to PUSCH EPRE ratio should still be defined in port-common manner:
· Lx should be defined as the minimum number of PUSCH layers which are precoded coherently



FL Proposal 3.5
· For 8Tx PUSCH, when the ptrs-Power configures 00, Alt.2 is supported for the factor ([image: ]) for partial coherent TPMIs:
· Alt.1: , where  is the number of PUSCH layers which are precoded coherently with the PUSCH layer where PTRS port x is associated with, Qp is the number of PTRS ports scheduled to the UE, and L is the total number of PUSCH layers.
· Alt.2: , where  is the number of PUSCH layers which are precoded coherently with the PUSCH layer where PTRS port x is associated with, and Qp is the number of PTRS ports scheduled to the UE.
Support Alt.1: IDC, QC
Support Alt.2: New H3C, ZTE, Spreadtrum, Lenovo (if port specific), CATT, NEC, Ericsson, OPPO, Nokia/NSB, CMCC,Nokia/NSB, Samsung, CMCC, Apple, Sharp, QC, LGE

FL Question 3.5A
· For 8Tx PUSCH, when the ptrs-Power configures 00, whether PTRS RE can be different per PTRS port?
· Yes (Support Alt.2 w/o modification).
· No (Support Alt.2 w/ changing  is the minimum number of PUSCH layers which are precoded coherently)

Yes: QC
No: Google, HW, Samsung, 

Please provide your views, including Google’s proposal.
	Company
	Comment

	Ericsson
	Support Alt.2 ----
 with clarification that the PT-RS power boosting for a PTRS port associated with a certain UE panel is calculated relative to the power per PUSCH layer associated with the same UE panel. This clarification is important since the PUSCH power per layer will depend on the total number of PUSCH layers scheduled from that UE panel (assuming Rel-15 power scaling).
To illustrate this, we will give one example for a power class 3 UE (maximum 23 dBm output power) with 8 Tx configured with Rel-15 power scaling, and where the UE consist of 2 panels, and where each PA supports maximum 14 dBm output power, as illustrated in Figure below. 
[image: ]
Assume that the UE is scheduled with a PUSCH transmission with 1+2 layers (i.e. layer1 for UE panel 1 and layer2 and layer3 for UE panel2) and that the output power P from the UL power control loop is equal to 23 dBm. Since the Rel-15 power scaling says that the power should be split equally over the antenna ports associated with the PUSCH transmission, the 23 dBm output power will be split equally between UE panel 1 and UE panel 2, which mean that layer1 will be transmitted with 20 dBm output power, and layer2 and layer3 will be transmitted with 17 dBm output power. If we assume that the number of PTRS ports is equal to 2, one per UE panel, and that the two layers transmitted from UE panel 2 are transmitted over all 4 Tx chains from the UE panel, it is possible to boost the PTRS port power with 6 dB relative the 2 layers of that UE panel, which would be the case if we use Alt.2. On the other side, if use Alt.1, then there will be a cap of log10(3), which means that we cannot attain the maximum possible PTRS output power boost relative the layers of that UE panel of 6 dB. Hence Alt.1 will reduce the potential of the PTRS power boost. Hence we propose to support Alt.2 with the clarification that the power boost is compared to the layers associated with the same UE panel as the PTRS port is transmitted from.

	OPPO
	Support the proposal. The power boosting in Alt.2 ensures the power balance among all symbols of each antenna group.

	Huawei, HiSilicon
	Support Alt.2.
Google’s proposal can also be considered.

	New H3C 
	Support

	Google
	Currently the EPRE is defined as average energy per RE per port. But current proposal would lead to different energy per RE for different port. We think a common value of EPRE ratio should be defined based on the same principle as Rel-15.

	Nokia, NSB
	Support Alt 2. 

	vivo
	Support Alt 2.

	ZTE
	Support Alt 2.

	Samsung
	Our understanding is that current specification is based on the combination of Alt2 and Google’s suggestion. So we have similar view with Huawei (considering both Alt2 and Google’s suggestion).

	CMCC
	Support Alt 2.

	Lenovo
	We agree with Google to first discuss whether the power boosting is port-specific or port-common. If the power boosting is port-specific we support Alt 2; if the power boosting is port-common, the Lx should be defined as the minimum number of PUSCH layers which are precoded coherently.

	Apple
	Support Alt 2

	Sharp
	Support Alt 2.

	CATT
	Support Alt 2.

	QC
	We are fine to compromise to go with Alt 2. 
Regarding Google’s proposal, we don’t see why the two PTRS ports must apply same power boost factor. 

	LGE
	Support Alt 2.

	FL
	I will suggest to take Alt.2. Please response to FL question 3.5A, if any.

	Spreadtrum
	Support Alt 2. Regarding Question 3.5A, we think power boost factor per PTRS port can be allowed.

	
	

	
	

	
	



Round2
FL: Based on online on Monday, we can focus on Alt.2. Question is whether PTRS power is PTRS power specific or PTRS port common.
FL Proposal 3.5 Offline consensus for WA
· For 8Tx PUSCH, when the ptrs-Power configures 00, Alt.2 is supported for the factor ([image: ]) for partial coherent TPMIs:
· Alt.2: , where  is the number of PUSCH layers in the antenna group which are precoded coherently with the PUSCH layer / DMRS port where PTRS port x is associated with, and Qp is the number of PTRS ports scheduled to the UE.
FL: I updated 10log (X) to 10log10 (X) for clarification.

Potential issue: the number of associated layers for two PT-RS ports can be different for rank 3,5,7 case.
Remaining discussion point 3.5A
· For 8Tx PUSCH, when the ptrs-Power configures 00, whether PTRS EPRE can be different per PTRS port?
· Yes (PTRS EPRE is PTRS port specific).
· Support: Nokia/NSB, QC, IDC, Ericsson, vivo, Apple, Huawei/HiSilicon
· No (PTRS EPRE is common across all PTRS ports)
· Support: Google, Huawei/HiSilicon, 

Please provide your views.
	Company
	Comment

	Google
	I have just checked the spec again, currently the EPRE ratio for 2-port PT-RS is calculated based on number of scheduled PUSCH layers instead of number of associated layers (it is stated in the first sentence below), which is to keep a common EPRE ratio for both PT-RS ports. Please correct me if I misunderstood anything. Thank you.
 [image: ]

	Nokia/NSB
	If you check the power boosting value, , 
· For coherent, single port, then the number of layers is equivalent to the number of layers associated to the PTRS port
· For non-coherent, the number of layers to each port is one.  So EPRE is 3Qp-3.
· For partial-coherent, 
· For rank=3, the number of layers associated to each port is one(Lx=1). So, EPRS is 3Qp-3.
· For Qp=2, EPRE = 3 dB = 3+0 = 10log10(Qp) + 10log10(Lx=1)
· For rank=4, the number of layers associated to each port is two. So, EPRE is 3Qp
· For Op=2, EPRE=3+3dB = 10log10(Qp) + 10log10(Lx=2)
The table didn’t include Lx explicitly, but it was already reflected in the table. 
In Rel-15, there are no case where the number of layers to PTRS ports are different, but the principle is still valid for Rel-18.

	Google
	For rank 3, it seems that the number of associated PUSCH layers is 1 for one PT-RS port and 2 for the other PT-RS port. If we use "minimum number of associated layers" instead of "associated layers", it can be 1 as you mentioned. 

	Nokia/NSB
	For rank=3, no case a port is associated to 2 layers.
3 layers are independent without any combination across layers.
	TPMI index
	[image: ]
(ordered from left to right in increasing order of TPMI index)

	0 – 3
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	4 – 6
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	-


For rank=4,  every case, two layers are associated with two coherent ports. 
 
	TPMI index
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(ordered from left to right in increasing order of TPMI index)

	0 – 3
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	4
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	-
	-
	-




	Google
	I think now we have different understandings on what "associated layers" means. My understanding is that the associated layers mean the layers that share the common phase noise, e.g., layers for port 1000 and 1002 are for PT-RS port 0 and layers for port 1001 and 1003 are for PT-RS port 1. So the associated layers for 2 PT-RS port based on a rank 3 precoders is always 1+2.

	Nokia/NSB
	Can we use the term for clarifying the problem?
Lx: The number of layers for the antenna group associated with the PTRS port, because we assumed for power sharing is only possible between coherent ports.
This is what Rel-15 is assuming.

	QC
	I agree with Youngsoo. To me, potential power boost factor[image: ] for one antenna port is simply counting how many PUSCH layers are mapped to that antenna port based on precoder.  In Rel-15 codebook, we cannot find a partial coherent precoder where the number of layers mapped to an antenna port x is different than the number of layers mapped to a different port y. Therefore, it is true in Rel-15 the PTRS power boost ratio is the same on the two PTRS ports. But that is because of Rel-15 precoder structure. Now, in Rel-18, with unequal layer splitting like (1,2), (2,3), (3,4) across two antenna groups, there will be many precoders where the number of layers mapped to an antenna port x is different than the number of layers mapped to a different port y. Therefore, the two antenna ports x, y will have different power boost ratio, because of the 8 TX partial coherent codebook structure. There is no reason to force the two ports use the same power boost ratio. 
 
And we agree with Younsoo’s clarification:[image: ] is the number of PUSCH layers in the antenna group which are precoded coherently with the PUSCH layer where PTRS port x is associated with


	IDC
	We have a similar understanding as Yi and Youngsoo explanations that associated layer should be interpreted as the layer associated to the antenna group; which may have a different rank than the other antenna groups.

	Google
	The number of PT-RS ports actually depends on the number of oscillators instead of the antenna port group for coherent transmission. That is a reason why in Rel-15 we did not specify 4 port PT-RS for 4Tx non-coherent transmission. Below please find part of the agreements in Rel-15. You can see the whole agreement in the attachment.

For CP-OFDM, support UE to report the desired maximum number of UL PTRS ports as UE capability and report the preferred DL layer, in case of 2 CW, report the preferred DL layer within the CW with higher CQI in UCI
· Note: The maximum number of UL PTRS ports can reflect the number of oscillators at this UE
 
Based on the discussion, I think it is clear that the number of associated layers for two PT-RS ports can be different for rank 3 case. As I mentioned previously, it can be 1+2. In current spec, the EPRE ratio is common for both PT-RS ports, which is actually based on min(1, 2) in the example that Youngsoo has mentioned for rank 3 case.

The problem now is whether we want to maintain the same principle as Rel-15 or we want to define a new behavior which could require a port-specific EPRE. 

	Nokia/NSB
	There is very straightforward rule for determining basic PTRS power boosting as I already provided. 
For the multiple PTRS, power borrowed from the muted REs (3dB). 
For each PTRS, PTRS power is the same as the sum of all coherently combined layers with the DMRS ports associated with the PTRS.  

And, we didn’t use the term of “the number of layers associated with a PTRS port” in the specification. 
This is simple physics, and there is no very specific consideration happened. 
So, the same principle can be applied with small update with different layers to PTRS port mapping.
We can agree with either  following definition, or exact table as we did in Rel-15 for different layer combinations.  
[image: ] is the number of PUSCH layers in the antenna group which are precoded coherently with the PUSCH layer where PTRS port x is associated with

 In addition, The note you indicated is one of the considerations but not the only one for determining the number of PTRS.
Frankly, the main motivation of 2 PTRS was to provide two TRP receptions capability in my memory. 
For uplink multi-panel transmission in UL, the main PN source is UE oscillator, and  receiver is distributed to two TRPs, and each TRS should have PTRS reception, and this was the main motivation of UL 2 TRS.

	Apple
	In our view, the agreement shared by Yushu from Rel-15 doesn’t necessarily mean that for the case of 3 layers also, association to 2 ports is supported. The agreement clearly states that this is the desired maximum number of UL PTRS ports.
Basically, we reiterate Nokia’s point that there is no case for rank 3 when a port is associated with 2 layers. Also, I tend to agree with Youngsoo on the motivation for 2 PTRS for UL.
Based on this reasoning, we share similar understanding as Nokia, QC, others that the associated layer should be interpreted as the layer associated to the  antenna group, but not the minimum number among the two antenna groups.

	vivo
	In our understanding, the reason why the power of  two PTRS is the same in Rel-15 is that the codebook for PUSCH with rank=3 is associated with three antenna groups that are non-coherent. In other words, each PTRS port can only do power boosting in one layer for rank=3.
Theoretically, if the codebook for PUSCH with rank=3 is associated with only two antenna groups where one antenna group has 1 layer and the other antenna group has 2 layers, then the power of two PTRS ports can be different.
Therefore, we share the same view with Apple, Nokia, QC, i.e., Lx is the number of PUSCH layers in the antenna group which are precoded coherently with the PUSCH layer where PTRS port x is associated with.

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	




3.6 PTRS time domain density for PUSCH
In Huawei/HiSilicon [5] and Lenovo [10], the following was discussed. However, the previous agreement clearly says “the MCS for the associated CW”, and if we take proposals from Huawei, it seems we may need to revert the previous agreement. I’d like to check whether all companies agree the necessity of the proposal from Huawei.
Re Lenovo’s proposal, the proposal is trying to clarify the agreed text of “Qp is the number of PTRS ports scheduled to the UE” is determined by each scheduled symbol.
	Huawei/HiSilicon [5]: In RAN1#113 meeting, the following agreement for the time density of PTRS has been reached.
	Agreement
For time density of PTRS of rank 5-8 PUSCH, support Alt.1:
· Alt.1: Reuse the existing RRC parameter of timeDensity in PTRS-UplinkConfig for both CWs.
· The time density for an PTRS port is determined by the MCS for the associated CW.


Considering that the time density  of a PTRS port depends on the relationship between the MCS of associated CW and configured thresholds, the associated CWs of two PTRS ports can be different, and two PTRS ports share same thresholds based on above agreement, it can be expected that the time density of two PTRS ports can be different.
[image: ]
Figure 1. Two PTRS ports with different time density
An exemplary scenario, where the time density of PTRS port 0 and 1 are respectively 2 and 1, is shown in Figure 1. The comb-like mapping pattern of PTRS port 0 in time-domain makes the power-boosting factor of PTRS port 1 vary with time, which may lead to extra implementation complexity for both UE PTRS transmission and gNB PTRS estimation. 
One of the most straightforward approaches addressing this issue is aligning the time density of two PTRS ports. To obtain guaranteed PTRS estimation performance, the higher MCS of associated CWs should be used to determine the time density of both PTRS ports.
Proposal 12: For two PTRS ports for partial-/non-coherent PUSCH, support to determine the time density of both PTRS ports by the relationship between the higher MCS of associated CW and configured thresholds.



	Lenovo[10]: The time density for an PTRS port is determined by the MCS for the associated CW. There may be a case that two PTRS ports have different time densities as shown in Fig.2. Then in different OFDM symbols, the number of PTRS ports scheduled to the UE may be different and the power boosting may be different since it has already agreed that the power posting for non-coherent and partial-coherent PUSCH is related to the number of PTRS ports scheduled to the UE. For example, for PTRS port 0 shown in Fig 2, in some symbols the scheduled number of PTRS ports is two while in some symbols there is only one PTRS port. The power boosting of PTRS port 0 is different in different scheduled symbols. 
The first issue is whether the power boosting of a PTRS port can be different in different scheduled symbols. If so, the agreed Qp  in principles for determining power boosting for a PTRS port in a symbol for non-coherent and partial-coherent PUSCH shall be the number of PTRS ports present in that symbol; if the power boosting of a PTRS port shall be same in different symbols, then the Qp shall be the minimum number of PTRS ports in different symbols where the PTRS port is present.
Yes
PUSCH occasion(slot)
Time domain pattern of PTRS port 0
Time domain pattern of PTRS port 1

Fig. 2 An example of different time densities of different PTRS ports
Proposal 9: If two PTRS ports have different time densities, when determine the factor () of a PTRS port for a non-coherent or partial-coherent PUSCH, the Qp is
1. the number of PTRS ports present in a symbol if a UE supports different factors in different symbols, or
1. the minimum number of PTRS ports in different symbols where the PTRS port is present if a UE doesn’t support different factors in different symbols.



FL Question 3.6A
· Do you think the issue raised by Lenovo (the Qp in PTRS power boosting can be different in different symbols) is valid?
Yes: Lenovo
No: 
Please provide your views, if any.
	Company
	Comment

	Docomo
	We don’t prefer to revert the agreement.

	OPPO
	To avoid complicated PTRS power boosting (e.g. per symbol power boosting factor for PTRS), we could be fine with the proposal from HW. 

	Google
	We think the issue mentioned by HW is valid. Support HW’s proposal.

	Nokia, NSB
	We don’t see strong need for the proposal. 

	vivo
	Support to avoid the frequent changing of PTRS power boosting as Huawei mentioned, which is not friendly for both gNB and UE.

	ZTE
	We don’t see strong need for the proposal. 

	Lenovo
	We don’t propose to revert the agreement. The time densities of two PTRS ports can be different according to the agreement in RAN1 #113. But we think the power bosting of a PTRS port in such case (i.e., different time densities of different PTRS ports) may be an issue since the Qp in PTRS power boosting is different in different symbols. Whether the power boosting of a PTRS port can be different in different scheduled symbols needs to be discussed. 

	Apple
	We don’t see a strong need to revert the proposal

	QC
	We don’t see the strong motivation to revert existing agreement. 

	LGE
	We also don’t see strong need for the proposal. 

	
	

	
	

	
	



3.7 PTRS + TD-OCC
In Nokia/NSB [22], the following was discussed.
	In 3GPP Rel-18, we have agreed to new DMRS type (eType1/eType2) which supports two times more DMRS ports by applying FD-OCC4 instead of FD-OCC2. Also, Rel-18 support 8 TX UL transmission.  
In Rel-15, PTRS is introduced for phase/frequency offset estimation purpose, which is transmitted in the subcarriers in consecutive symbols in the same subcarrier locations with the association of DMRS ports.
But, there is a restriction when using it with double symbol DMRS. 
In 3GPP RAN1#90bis, following has been agreed[3].
	R1-1718998	JOINT WF on PTRS	Huawei, HiSilicon, Intel, Samsung, ZTE, Sanechips, IITH, CEWiT, IITM, Tejas Networks, Reliance Jio, Panasonic, InterDigital, Mitsubishi, National Instruments, NEC, LG Electronics, NTT DOCOMO, KT, ATSRI, Ericsson, Nokia, NSB, OPPO, AT&T, MediaTek, CMCC, Qualcomm, CATT, Vodafone
The contents of R1-1718998 are agreed
<Part of R1-1718998 agreed.> 
· UE is not expected to be configured/scheduled with DMRS with TD-OCC and PTRS in the same slot in case of above 6 GHz


The agreement means, it is not allowed that PTRS is transmitted when the associated DMRS is multiplexed with the other DMRS port with TD-OCC. And this was implemented as follows:
TS 38.214 defines that UE is not allowed to be configured simultaneously with uplink DMRS ports 4-7 or 6-11 with MaxLength = 2 for DMRS types 1 or 2 with PT-RS as follows
	[bookmark: _Toc137117100][bookmark: _Toc11352161][bookmark: _Toc36645588][bookmark: _Toc29673365][bookmark: _Toc29674358][bookmark: _Toc27299949][bookmark: _Toc20318051][bookmark: _Toc29673224][bookmark: _Toc45810637][bookmark: _Toc137117180]5.1.6.2	DM-RS reception procedure
<omitted>
[bookmark: _Hlk500828751]If a UE receiving PDSCH scheduled by DCI format 1_2 is configured with the higher layer parameter phaseTrackingRS in dmrs-DownlinkForPDSCH-MappingTypeA-DCI-1-2  or dmrs-DownlinkForPDSCH-MappingTypeB-DCI-1-2 or a UE receiving PDSCH scheduled by DCI format 1_0 or DCI format 1_1 is configured with the higher layer parameter phaseTrackingRS in dmrs-DownlinkForPDSCH-MappingTypeA or dmrs-DownlinkForPDSCH-MappingTypeB, the UE may assume that the following configurations are not occurring simultaneously for the received PDSCH:
-	any DM-RS ports among 1004-1007 or 1006-1011 for DM-RS configurations type 1 and type 2, respectively are scheduled for the UE and the other UE(s) sharing the DM-RS REs on the same CDM group(s), and
-	PT-RS is transmitted to the UE.
<omitted>
6.2.2	UE DM-RS transmission procedure
<omitted>
If a UE transmitting PUSCH scheduled by DCI format 0_2 is configured with the higher layer parameter phaseTrackingRS in dmrs-UplinkForPUSCH-MappingTypeA-DCI-0-2 or dmrs-UplinkForPUSCH-MappingTypeB-DCI-0-2, or a UE transmitting PUSCH scheduled by DCI format 0_0 or DCI format 0_1 is configured with the higher layer parameter phaseTrackingRS in dmrs-UplinkForPUSCH-MappingTypeA or dmrs-UplinkForPUSCH-MappingTypeB, the UE may assume that the following configurations are not occurring simultaneously for the transmitted PUSCH
-	any DM-RS ports among 4-7 or 6-11 for DM-RS configurations type 1 and type 2, respectively are scheduled for the UE and PT-RS is transmitted from the UE.


DMRS ports 4-7 for type 1 and DMRS port 6-11 for type2 are used only when TD-OCC based multiplexing is supported. 
For eType1/2, the number of DMRS ports per OFDM symbol is upto 8 or 12,respectively, for 8TX UL, PTRS transmission is possible. However, in case of Type1/2, due to the limitation of the PTRS with TD-OCC, PTRS cannot be transmitted for 8TX UL. As shown in the above agreement made in Rel-15, the main motivation is for limiting the usecase in FR2, but the current specification do not clearly mentioning it. 
Also, different from the DL, UL PTRS reception is based on gNB capability. In UL, PTRS or additional DMRS are used for frequency offset estimation at gNB receiver. For double-symbol DMRS, additional DMRS symbol due to frequency offset estimation requires higher DMRS overhead. (14%). PTRS is very useful because the overhead is just 0.5~7%, and 1% is enough for frequency offset estimation purpose. (1%@ every 4 PRBs, every 2 symbols, 1 PTRS). Thus, we think it is beneficial to allow PTRS transmission for 8TX UL with Rel-15 DMRS. It is also useful with the case when Rel-15 DMRS with MU-MIMO and Rel-18 double symbol DMRS. 
Thus, we propose to allow UL PTRS transmission with double symbol DMRS according to gNB configuration.


Nokia/NSB also propose to extend the proposal to PDSCH.
FL Proposal 3.7
· For PUSCH/PDSCH configured with Rel.18 DMRS ports or Rel.15 DMRS ports, support configuration of PTRS when UE is indicated with DMRS ports associated with Number of front-load symbols = 2
· Introduce RRC parameter to distinguish from legacy operation.
FL: If the above is agreed for Rel.15 DMRS ports, new RRC parameter would be necessary. If the above is agreed for Rel.18 DMRS ports only, the RRC parameter is not necessary. (But it seems enhancement of Rel15 DMRS ports for PDSCH is out of scope.)
Please provide your views on the above proposals, or other aspects which are not included in the summary, if any.
	Company
	Comment

	Docomo
	We are fine to expand the use-case scenario of Rel.18 DMRS ports.

	OPPO
	We think the proposal is not related to DMRS enhancement itself and may be out of scope. If Rel-15 DMRS with two symbols and PTRS cannot be configured simultaneously, Rel-18 DMRS cannot either. 

	Google
	It is too late to consider this proposal. This could require too much discussion on PT-RS resource mapping, power boosting and so on. We should notice that some of them are not actually within Rel-18 scope.

	Nokia, NSB
	We don’t understand the comments from Google. There is no change on PT-RS mapping. 
To OPPO, this is related to 8TX UL at least, so it is in scope. If we don’t consider RRC parameter, at least, we can conclude that
· PTRS is not supported for PUSCH rank>4 with Rel-15 DMRS 
· (and, PTRS cannot be used with some of rows of Rel-18 DMRS with TD-OCC).
FL: The 1st bullet is not true. Rel.15 Type 2 DMRS can support rank 5-6 PUSCH.

	vivo
	Don’t support.
TD-OCC would degrade the phase estimation performance of PTRS. We prefer to follow the legacy restriction for Rel.18 PTRS+TD-OCC, since the main difference between Rel.15 and Rel.18 DMRS is FD-OCC, instead of TD-OCC.
Besides, for Rel.15 DMRS ports (red part in the proposal), it’s out of scope.

	ZTE
	Fine.

	Lenovo
	We are open for discussion.

	Apple
	Don’t support and share similar views as Vivo

	QC
	PTRS is mainly for FR2. In FR2, we don’t see strong need to have double symbol DMRS to support so many MU-MIMO ports. Furthermore, if phase error exist, across the two DMRS symbols, orthogonality cannot be maintained so TD-OCC is not working well. 

	Spreadtrum
	Similar view as QC. 


3.6 Other proposals
If there is any missing proposal for rank 5-8 PUSCH, please add in the following table. 
	Proposals
	Companies 

	1) 
	



Please provide your views, if any.
	Company
	Comment

	
	

	
	

	
	

	
	

	
	

	
	


4 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:

	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.

	
	

	
	

	
	

	
	



5 Conclusion
The following FL proposals are made.
PDSCH DMRS table for eType1 maxLength2 (Stable)
FL Proposal 2.8A (for FDM 2a/2b) offline consensus
· If UE does not support the orphan RE capability (i.e. UE can receive PDSCH without the scheduling restriction for FD-OCC length 4 in Rel.18 eType 1 DMRS), all the following scheduling restriction is applied for PDSCH transmission with fdmSchemeA or fdmSchemeB:
· 1) The number of consecutively scheduled PRBs for PDSCH for each TCI-state is even.
· If the precoding granularity is set to ‘wideband’, the total number of PRBs allocated to UE should be multiple of 4 to ensure the number of consecutively scheduled PRBs for PDSCH for each TCI-state is even.
· 2) The number of PRBs offset of scheduled PDSCH for each TCI-state from point A (common resource block 0) is even.

FL Proposal 3.5 Offline consensus for WA
· For 8Tx PUSCH, when the ptrs-Power configures 00, Alt.2 is supported for the factor ([image: ]) for partial coherent TPMIs:
· Alt.2: , where  is the number of PUSCH layers in the antenna group which are precoded coherently with the PUSCH layer / DMRS port where PTRS port x is associated with, and Qp is the number of PTRS ports scheduled to the UE.
FL: I updated 10log (X) to 10log10 (X) for clarification.

FL Proposal 3.4A offline consensus
· For partial/non-coherent PUSCH, if 2 port PTRS is configured in maxNrofPorts in PTRS-UplinkConfig, and if more than 4 layers is configured in maxMIMO-Layers [or MaxMIMO-LayersDCI-0-2 in PUSCH-ServingCellConfig],
· Alt.1: The size of PTRS-DMRS association field is 4-bit in DCI format 0_1 [or DCI format 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



FL Proposal 2.4A
· The following MU-MIMO within a CDM group between Rel.15 DMRS ports and Rel.18 DMRS ports is not supported:
· 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
Support/Fine: Spreadtrum, vivo, Lenovo, Ericsson, Apple, Docomo, OPPO, Samsung, QC, Nokia/NSB, CMCC, New H3C, Google, vivo, ZTE, FW (can live), CMCC, Xiaomi, Sharp, LGE
Concern: Intel (limit the usefulness)

FL Proposal 2.5A (for 2CWs)
· If UE is scheduled with PDSCH with 2CWs with Rel.18 eType1/eType2 DMRS ports with maxLength=1/2,
· Alt.1) the UE may assume that all the remaining orthogonal antenna ports are not associated with transmission of PDSCH to another UE.
FL: I still suggest to take Alt.1. Considering Rel.15 has such rule, if we cannot agree to support MU for 2CW, my understanding of the consequence will be Alt.1.
· Support/fine: Docomo, OPPO, New H3C, Google, Nokia/NSB, vivo(in principle) ,Samsung, Lenovo, Xiaomi, Apple, Sharp, CATT, QC, LGE
· Concern: Ericsson, ZTE, CMCC?

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 2.3.3
· 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.
· Note: Row(s) agreed for PUSCH does not imply it is also agreed for PDSCH.
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 2.3.4
· 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 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:

FL Proposal 2.1.2B2 (Row 69-72)
· 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,
· Remove row 69-72.
FL: It seems there is no benefit to support row 69-72 compared to row 64-67 (the same DMRS overhead, the same MU capacity). Hence, I changed the proposal to remove row 69-72.
· Support/fine with row 69-72 without MU restriction: Docomo, Ericsson, Nokia/NSB, vivo, ZTE, Samsung, Lenovo (can live), Xiaomi, Apple,QC (no strong view)
· Not support row 69-72: OPPO (No benefit over row 64-67), New H3C (No benefit), Sharp (No benefit over row 64-67), CATT, LGE?
FL Proposal 2.1.3C1 (row 2-3 for 2CWs)
· For the antenna ports indication in Rel.18 eType2 DMRS ports with maxLength = 1 for PDSCH, at least for S-TRP case, for case 4) and 5) for 2CW in RAN1#113 agreement,
· Remove row 2-3.
Support/fine: Docomo, OPPO, New H3C, Samsung, Lenovo , Apple, Sharp, CATT, QC, vivo, Xiaomi, LGE
Concern: ZTE (Support MU for 2CW)

4 
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Figure 4 Example of power class 3 UE with 8 Tx and two UE panels, and with default PA implementation
according to 3GPP (maximum 14dBm per PA)
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- Ifthe UE is configured with higher layer parameter ptrs-Power, the PUSCH to PT-RS power ratio per layer per

RE p;’;’gg” is given by P;I:ruziscH = —alf;’gg" [dB], where af,’;’gg” is shown in the Table 6.2.3.1-3 according

to the higher layer parameter ptrs-Power, the PT-RS scaling factor g, - specified in clause 6.4.1.2.2.1 of [4,
PuscH
_PPTRS
TS 38.211] is givenby S, =10 * and also on the 'Precoding Information and Number of Layers' field
in DCL
- The UE shall assume ptrs-Power in PTRS-UplinkConfig is set to state "00" in Table 6.2.3.1-3 if not configured
or in case of non-codebook based PUSCH.

Table 6.2.3.1-3: Factor related to PUSCH to PT-RS power ratio per layer per RE o /03¢

The number of PUSCH layers ( n,i,l,/;CH)
UL- 1 2 3 4
PTRS- "4 Full Partial and Full Partial and Full Partial Non-
power/ | cases | coherent non- coherent non- coherent coherent | coherent
o PUsCH coherent coherent and and non-
BIRS and non- non- codebook
codebook codebook based
based based
00 0 3 3Q-3 477 3Q-3 6 3Qp 3Q-3
01 0 3 3 4.77 4.77 6 6 6
10 Reserved
11 Reserved
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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.




