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1	Introduction
In previous meetings, we have agreed to follow one-CW transmission fashion DMRS port mapping for two-CW case:
Agreement:
For NR Rel-15, DMRS port ordering is performed as follows for one-CW transmission (DL)
· Simple ordering with increasing index (port number)
During the RAN1#92 meeting, one clarification request in R1-1803472 on DMRS port mapping for two-CW case was brought up and remained unsolved. Companies shared their concern about the impact on CQI/MCS calculation for both single TRP and multi-TRP scenarios. In this paper, we present our view and propose solutions on this issue. 
2	DMRS Port Mapping for Two-CW Case
If we follow the existing agreement on DMRS port mapping, the simple increasing order index mapping, for two-CW case, ports from different CDM group might be mapped to one CW. In other words, DMRS ports within in one CDM group may be assigned across two CWs. This issue raised concerns from companies for both single-TRP and multi-TRP scenarios on its impact on CQI/MCS calculation and accuracy. Those concerns come from the following aspects:
· CQI/MCS calculation accuracy
· Orthogonality between ports in one CW
· Implicit QCL assumption

Single-TRP case:
Companies shared their concern on CQI/MCS calculation and its accuracy because if the sequential mapping of DMRS ports applies it may bring the case that one CW has the ports in different CDM groups, which means DMRS for layers in one CW may take different REs. First of all, CSI-RS should be used to estimate CQI at UE side. Second, even though some companies claim that they may use DMRS to estimate post processing SNR and then compensate for the CSI-RS based CQI, as long as the orthogonality between the DMRS ports are preserved (by CDM or orthogonal RE allocations), the crossing-CDM group port mapping in one CW doesn’t impact the post processing SNR calculation. Last but not the least, besides CDM grouping and RE allocations, orthogonality between ports in one CW can also be achieved by precoding because DMRS ports are precoded together with data layers. Therefore, for single-TRP case, we don’t see any negative impact of sequential index mapping for two CW case. 

Obeservation 1: for single-TRP case, sequential order index mapping of DMRS ports works for two-CW case. 

Multi-TRP case:
In addition to those above mentioned for single-TRP case, in multi-TRP scenario, sequential order mapping of DMRS ports may bring the case that within one CDM group DMRS ports may be associated with two CWs, each of which comes from a separate TRP. This may break previous implicit assumption: ports in one CDM group should be spatially QCLed. Although this assumption is not specified, the violation may break the CDM orthogonality as the ports within one CDM group are coming from different TRPs which may be located at different position. In this sense, we propose the reorder the DMRS port mapping and guarantee that DMRS ports within one CDM group are associated with one CW. 

Observation 2: for multi-TRP case, sequential order index mapping of DMRS ports may bring the case ports within one CDM group are associated with two CWs coming from two separate TRPs. In this case, the orthogonality of ports within one CDM group may be comprised. 

Proposal 1: reorder the DMRS port mapping for two-CW case, in order to guarantee the orthogonality within one CDM group. 

3	Conclusions
In this paper, we share our view on the DMRS port mapping issue for two-CW case, specifically we have the following observations and proposal: 

Obeservation 1: for single-TRP case, sequential order index mapping of DMRS ports works for two-CW case. 

Observation 2: for multi-TRP case, sequential order index mapping of DMRS ports may bring the case ports within one CDM group are associated with two CWs coming from two separate TRPs. In this case, the orthogonality of ports within one CDM group may be comprised. 

Proposal 1: reorder the DMRS port mapping for two-CW case, in order to guarantee the orthogonality within one CDM group. 
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Table 7.3.1.2.2-2: Antenna port(s) (1000 + DMRS port), DL-DMRS-config-type=1, DL-DMRS-max-len=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, 3, 0, 1, 4
	2

	1
	1
	1
	1
	1
	2
	0,1,2,3,4,6
2,3,6,0,1,4
	2

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

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

	4
	2
	1
	1
	4-31
	reserved
	reserved
	reserved

	5
	2
	2
	1
	
	
	
	

	6
	2
	3
	1
	
	
	
	

	7
	2
	0,1
	1
	
	
	
	

	8
	2
	2,3
	1
	
	
	
	

	9
	2
	0-2
	1
	
	
	
	

	10
	2
	0-3
	1
	
	
	
	

	11
	2
	0,2
	1
	
	
	
	

	12
	2
	0
	2
	
	
	
	

	13
	2
	1
	2
	
	
	
	

	14
	2
	2
	2
	
	
	
	

	15
	2
	3
	2
	
	
	
	

	16
	2
	4
	2
	
	
	
	

	17
	2
	5
	2
	
	
	
	

	18
	2
	6
	2
	
	
	
	

	19
	2
	7
	2
	
	
	
	

	20
	2
	0,1
	2
	
	
	
	

	21
	2
	2,3
	2
	
	
	
	

	22
	2
	4,5
	2
	
	
	
	

	23
	2
	6,7
	2
	
	
	
	

	24
	2
	0,4
	2
	
	
	
	

	25
	2
	2,6
	2
	
	
	
	

	26
	2
	0,1,4
	2
	
	
	
	

	27
	2
	2,3,6
	2
	
	
	
	

	28
	2
	0,1,4,5
	2
	
	
	
	

	29
	2
	2,3,6,7
	2
	
	
	
	

	30
	2
	0,2,4,6
	2
	
	
	
	

	31
	Reserved
	Reserved
	Reserved
	
	
	
	




Table 7.3.1.2.2-4: Antenna port(s) (1000 + DMRS port), DL-DMRS-config-type=2, DL-DMRS-max-len=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
2,3,0,1,6
	2

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

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

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

	6
	2
	3
	1
	6-63
	Reserved
	Reserved
	Reserved

	7
	2
	0,1
	1
	
	
	
	

	8
	2
	2,3
	1
	
	
	
	

	9
	2
	0-2
	1
	
	
	
	

	10
	2
	0-3
	1
	
	
	
	

	11
	3
	0
	1
	
	
	
	

	12
	3
	1
	1
	
	
	
	

	13
	3
	2
	1
	
	
	
	

	14
	3
	3
	1
	
	
	
	

	15
	3
	4
	1
	
	
	
	

	16
	3
	5
	1
	
	
	
	

	17
	3
	0,1
	1
	
	
	
	

	18
	3
	2,3
	1
	
	
	
	

	19
	3
	4,5
	1
	
	
	
	

	20
	3
	0-2
	1
	
	
	
	

	21
	3
	3-5
	1
	
	
	
	

	22
	3
	0-3
	1
	
	
	
	

	23
	2
	0,2
	1
	
	
	
	

	24
	3
	0
	2
	
	
	
	

	25
	3
	1
	2
	
	
	
	

	26
	3
	2
	2
	
	
	
	

	27
	3
	3
	2
	
	
	
	

	28
	3
	4
	2
	
	
	
	

	29
	3
	5
	2
	
	
	
	

	30
	3
	6
	2
	
	
	
	

	31
	3
	7
	2
	
	
	
	

	32
	3
	8
	2
	
	
	
	

	33
	3
	9
	2
	
	
	
	

	34
	3
	10
	2
	
	
	
	

	35
	3
	11
	2
	
	
	
	

	36
	3
	0,1
	2
	
	
	
	

	37
	3
	2,3
	2
	
	
	
	

	38
	3
	4,5
	2
	
	
	
	

	39
	3
	6,7
	2
	
	
	
	

	40
	3
	8,9
	2
	
	
	
	

	41
	3
	10,11
	2
	
	
	
	

	42
	3
	0,1,6
	2
	
	
	
	

	43
	3
	2,3,8
	2
	
	
	
	

	44
	3
	4,5,10
	2
	
	
	
	

	45
	3
	0,1,6,7
	2
	
	
	
	

	46
	3
	2,3,8,9
	2
	
	
	
	

	47
	3
	4,5,10,11
	2
	
	
	
	

	48
	1
	0
	2
	
	
	
	

	49
	1
	1
	2
	
	
	
	

	50
	1
	6
	2
	
	
	
	

	51
	1
	7
	2
	
	
	
	

	52
	1
	0,1
	2
	
	
	
	

	53
	1
	6,7
	2
	
	
	
	

	54
	2
	0,1
	2
	
	
	
	

	55
	2
	2,3
	2
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