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1. Introduction
In RAN1 91# meeting, the following agreements were made with respect to DMRS design [1]:

Agreement
For the PUSCH without a hop, when the first symbol of the front-load DMRS is located in the first OFDM symbol with respect to the scheduled data, the additional DMRS can be located as follows (orange color symbols contain PUSCH):

· One additional 1-symbol DMRS 
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· Two additional 1-symbol DMRS
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· Three additional 1-symbol DMRS
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· One additional 2-symbol DMRS
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Agreement
Confirm working assumption of using configuration type 1 for slot-based broadcast/multicast PDSCH and extend this DMRS type to

· slot-based unicast PDSCH before RRC configuration and slot-based unicast PUSCH before RRC configuration (CP-OFDM and DFT-S-OFDM)

· For slot-based broadcast/multicast PDSCH and unicast PDSCH/PUSCH before RRC configuration, use two additional 1-symbol DMRS, with location of additional DMRS indicated in PDCCH following the agreed DMRS locations for unicast PDSCH/PUSCH after RRC configuration.

· 2/4/7-symbol non-slot-based scheduling for multicast/broadcast PDSCH and unicast PDSCH before RRC configuration.
· For 2/4-symbol non-slot-based scheduling, the one-symbol front-load DMRS is used for broadcast/multicast PDSCH and unicast PDSCH/PUSCH before RRC configuration.
· For 7-symbol non-slot-based scheduling, one-symbol front-load DMRS plus one additional DMRS symbol on the 5th symbol if it is part of the scheduling unit with respect to the front-load is used for broadcast/multicast PDSCH and unicast PDSCH/PUSCH before RRC configuration.
· Broadcast/multicast PDSCH and PDSCH before RRC configuration is happening, for both slot and 4/7-symbol non-slot-based, with DMRS port 0 using SU-MIMO and no PDSCH FDMed on the DMRS symbol. For 2 symbol non-slot based, there is only FDM.
· PUSCH before RRC configuration is happening, for both slot and non-slot-based, with DMRS port 0 using SU-MIMO and no PUSCH FDMed on the DMRS symbol.
Agreement
Discuss further after the Rel-15 Dec. specifications the DMRS locations for PDSCH/PUSCH smaller than the current specified durations.

Agreement
For the PUSCH with a hop, when one-symbol front-load DMRS is configured in the first symbol of each hop, the one one-symbol additional DMRS can be configured in:

· 5th symbol with respect to the front-load DMRS in each hop for a hop duration more than 4 symbols (otherwise no additional DMRS)
For CP-OFDM PUSCH with a hop the same DMRS locations as DFT-S-OFDM PUSCH with a hop are supported.
For the PUSCH with a hop, when one-symbol front-load DMRS is configured in the third or forth symbol of the 1st hop, the one one-symbol additional DMRS can be configured in 

· 5th symbol with respect to the front-load DMRS in each hop if it is part of the hop (otherwise no additional DMRS)

Agreement
For 2/4/7-symbol non-slot-based scheduling, when the first symbol of PDSCH and reserved resources for CORESET(s) are FDMed and the PDSCH in any of the scheduled OFDM symbols collides with the reserved resources for CORESET(s) in frequency domain: 

· the first symbol of front-load DMRS is mapped to the next PDSCH symbol following the configured CORESET(s). 
· For 4-symbol non-slot-based scheduling, UE doesn’t expect to receive DMRS beyond the (downselection needed) third symbol OFDM symbol of the non-slot scheduling unit.

· For 7-symbol non-slot-based scheduling, UE doesn’t expect to receive front-load DMRS beyond the forth OFDM symbol of the non-slot scheduling unit.

If an one-symbol additional DMRS is configured, it is transmitted on the 5th symbol with respect to the front-load DMRS symbol in the 5th or 6th symbol of the scheduling unit, otherwise it is dropped if it moves to the last, or beyond the last symbol of the scheduling unit.
Agreement 

Update the agreement related to the entries of the DMRS port tables in RAN1#91, 

· by including the following max 2-symbol tables.
Discuss further after the Rel-15 Dec. specifications the addition of new entries, e.g., {7,9,11} for config-2 max 2-symbol 1 CW, the {1,5}, {3,7} for config-1 max 1-symbol, 1 CW, {0} SU-MIMO.

In this contribution, we provide our views on DMRS design.

2. Discussion

2.1. DMRS position
It was agreed that the mapping position of DMRS is based on maximum number of DMRS symbols, different DMRS mapping types and different durations of PDSCH/PUSCH transmission. However, in current PDSCH DMRS position table, PDSCH DMRS mapping type B has not been determined yet. Additionally, other than 2/4/7-symbol, for duration of PDSCH/PUSCH transmission less than 7-symbol, whether additional DMRS is existing or not and the position of front-loaded DMRS also should be discussed further. According to previous RAN1 agreements, following proposals on PDSCH/PUSCH DMRS position can be applied.
Proposal 1:
· PDSCH DMRS positions Table 1 and Table 2 for single-symbol DMRS and double-symbol DMRS respectively are supported in NR.
Table 1: PDSCH DM-RS positions 
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 for single-symbol DM-RS.
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Table 2: PDSCH DM-RS positions 
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 for double-symbol DM-RS.

	Duration of PDSCH 
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Proposal 2:
· PUSCH DMRS positions Table 3 and Table 4 for single-symbol DMRS and double-symbol DMRS respectively are supported in NR.

Table 3: PUSCH DM-RS positions 
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 for single-symbol DM-RS.

	PUSCH duration 
in symbols
	DM-RS positions 
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	PUSCH mapping type B
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Table 4: PUSCH DM-RS positions 
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 for double-symbol DM-RS.

	PUSCH duration 
in symbols
	DM-RS positions 
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	PUSCH mapping type A
	PUSCH mapping type B
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As the number of additional DMRS is configured by higher layer, while PDSCH/PUSCH duration is dynamically indicated by DCI, issues may occur when these two aspects are mismatching. One solution is defining dropping rules, e.g. when one or more additional DMRS position exceed PDSCH/PUSCH duration, these additional DMRS will be dropped. Another solution is explicitly configuring an association between DMRS position and PDSCH/PUSCH duration.
Proposal 3:
· Mismatching between the number of PDSCH/PUSCH additional DMRS configuration and PDSCH/PUSCH duration indication should be considered in NR.

2.2. DMRS port indication
For the agreed DMRS antenna port indication table in previous RAN1 meeting, whether a UE can assume another UE is scheduled can be based on CDM group indication. In the case of a single port is scheduled for SU-MIMO transmission, a UE will always assume another FD-OCC port is occupied and apply interference cancellation to remove the interference from that port, this will increase detection complexity. Consequently, DMRS port indication for SU-MIMO transmission should be considered.
It was also agreed both within a CDM group and across CDM groups for DMRS port allocation are supported, both FD-OCC and TD-OCC first for DMRS port allocation are also supported. However, only partial across CDM groups and TD-OCC port allocation are supported. In case of these port is applied, maximum number of orthogonal MU-MIMO users will be restricted due to partial port is supported in DMRS port indication table. Consequently, to maximize system throughput performance, all across CDM groups and TD-OCC ports should be supported.
Proposal 4:
· For DMRS configuration type 1 antenna port indication, the following Table 5 and Table 6 for 1 symbol DMRS and 2 symbols DMRS respectively are additionally supported. 
Table 5: Antenna port(s) (1000 + DMRS port), DL-DMRS-config-type=1, DL-DMRS-max-len=1

	One Codeword:Codeword 0 enabled, Codeword 1 disabled

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

	12
	2
	1,3

	13-15
	Reserved
	Reserved


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

	One Codeword:Codeword 0 enabled,Codeword 1 disabled

	Value
	Number of DMRS CDM group(s) without data
	DMRS port(s)
	Number of front-load symbols

	12
	2
	1,3
	1

	13
	2
	0
	2

	14
	2
	1
	2

	15
	2
	2
	2

	16
	2
	3
	2

	17
	2
	4
	2

	18
	2
	5
	2

	19
	2
	6
	2

	20
	2
	7
	2

	21
	2
	0,1
	2

	22
	2
	2,3
	2

	23
	2
	4,5
	2

	24
	2
	6,7
	2

	25
	2
	0,4
	2

	26
	2
	2,6
	2

	27
	2
	1,5
	2

	28
	2
	3,7
	2

	29
	2
	0,1,4
	2

	30
	2
	2,3,6
	2

	31
	2
	0,1,4,5
	2

	32
	2
	2,3,6,7
	2

	33
	2
	0,2,4,6
	2

	34-63
	Reserved
	Reserved
	Reserved


Proposal 5:
· For DMRS configuration type 2 antenna port indication, the following Table 7 and Table 8 for 1 symbol DMRS and 2 symbols DMRS respectively are additionally supported. 

Table 7: Antenna port(s) (1000 + DMRS port), DL-DMRS-config-type=2, DL-DMRS-max-len=1

	One codeword:Codeword 0 enabled,Codeword 1 disabled

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

	24
	2
	1,3

	25-31
	Reserved
	Reserved


Table 8: Antenna port(s) (1000 + DMRS port), DL-DMRS-config-type=2, DL-DMRS-max-len=2

	One codeword:Codeword 0 enabled,Codeword 1 disabled

	Value
	Number of DMRS CDM group(s) without data
	DMRS port(s)
	Number of front-load symbols

	24
	2
	1,3
	1

	25
	3
	0
	2

	26
	3
	1
	2

	27
	3
	2
	2

	28
	3
	3
	2

	29
	3
	4
	2

	30
	3
	5
	2

	31
	3
	6
	2

	32
	3
	7
	2

	33
	3
	8
	2

	34
	3
	9
	2

	35
	3
	10
	2

	36
	3
	11
	2

	37
	3
	0,1
	2

	38
	3
	2,3
	2

	39
	3
	4,5
	2

	40
	3
	6,7
	2

	41
	3
	8,9
	2

	42
	3
	10,11
	2

	43
	3
	0,1,6
	2

	44
	3
	2,3,8
	2

	45
	3
	4,5,10
	2

	46
	3
	0,1,6,7
	2

	47
	3
	2,3,8,9
	2

	48
	3
	4,5,10,11
	2

	49
	1
	0
	2

	50
	1
	1
	2

	51
	1
	6
	2

	52
	1
	7
	2

	53
	1
	0,1
	2

	54
	1
	6,7
	2

	55
	2
	0,1
	2

	56
	2
	2,3
	2

	57
	2
	6,7
	2

	58
	2
	8,9
	2

	59
	2
	0,6
	2

	60
	2
	1,7
	2

	61
	2
	2,8
	2

	62
	2
	3,9
	2

	63
	Reserved
	Reserved
	Reserved


2.3. DMRS QCL group
For PTRS port mapping to DMRS antenna port, it was agreed each PTRS port is assocated with a DMRS QCL group. However, the mapping of DMRS port and QCL group has not been agreed yet. If multiple DMRS QCL groups are assocated with one DMRS CDM group, it may deteriorate those orthognality TD-OCC or FD-OCC. Consequently, different DMRS QCL groups are assocated with different DMRS CDM groups.
Proposal 6:

· Different DMRS QCL groups are assocated with different DMRS CDM groups.
3. Discussions on text proposal

Since ZC sequence can be used for DMRS, PUCCH and SRS sequence generation, different channels/RSs corresponding to different sequence length. Consequently, it is hard to description them within a single formula, and the sequence length defination should be in each part of channels/RSs.

Proposal 7: 
· Text proposal for low PAPR sequence generation in 38.211 v15.0.0 section 5.2.2.
------------------------------Start text proposal---------------------------------
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. The definition of the base sequence 
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------------------------------End text proposal---------------------------------

The PUSCH DM-RS seqence generation formula is captured in 38.211 v15.0.0 section 6.4.1.1.1, however, the sequence length description should be added.

Proposal 8: 
· Text proposal for PUSCH DM-RS sequence generation in 38.211 v15.0.0 section 6.4.1.1.1.
 
------------------------------Start text proposal---------------------------------
If transform precoding for PUSCH is not enabled, the reference-signal sequence 
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------------------------------End text proposal---------------------------------

The PUSCH DM-RS seqence precoding formula is depicted in 38.211 v15.0.0 section 6.4.1.1.2, however the formula needs to be modified and this section can be merged into section 6.4.1.1.1.
Proposal 9: 
· Text proposal for PUSCH DM-RS sequence precoding in 38.211 v15.0.0 section 6.4.1.1.2.

------------------------------Start text proposal---------------------------------
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where the precoding matrix 
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------------------------------End text proposal---------------------------------

It was agreed 2/4/7-symbol duration DMRS location for PDSCH mapping type B in previous RAN1 meeting, however, other PDSCH duration has not been discussed yet.
Proposal 10: 
· Text proposal for PUSCH DM-RS position table in 38.211 v15.0.0 section 6.4.1.1.3.
------------------------------Start text proposal---------------------------------

Table 6.4.1.1.3-3: PUSCH DM-RS positions 
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 for single-symbol DM-RS.

	 PUSCH duration in symbols
	DM-RS positions 
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Table 6.4.1.1.3-4: PUSCH DM-RS positions 
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 for double-symbol DM-RS.

	PUSCH duration in symbols
	DM-RS positions 
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	DL-DMRS-add-pos
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------------------------------End text proposal---------------------------------

The PDSCH DM-RS seqence generation formula is captured in 38.211 v15.0.0 section 7.4.1.1.1, however, the sequence length description should be added. Additonally, for 2/4/7-symbol duration for PDSCH mapping type B, the agreement in RAN1 meeting is not captured completely.
Proposal 11: 
· Text proposal for PDSCH DM-RS sequence generation and PDSCH mapping type B DM-RS location description in 38.211 v15.0.0 section 7.4.1.1.1.
 
------------------------------Start text proposal---------------------------------

The UE shall assume the reference-signal sequence 
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 for DM-RS configuration type 1 and 
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 for DM-RS configuration type 2.

For PDSCH mapping type B, if the PDSCH duration is 2, 4, or 7 OFDM symbols, and the PDSCH allocation collides with resources reserved for a CORESET, 
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 shall be incremented such that the first DM-RS symbol occurs immediately after the CORESET.

· If the PDSCH duration is 4 symbols, UE is not expected to receive the first DMRS symbol beyond the 3rd symbol.

· If the PDSCH duration is 7 symbols, UE is not expected to receive the first DMRS symbol beyond the 4th symbol.

· If one additional DMRS is configured, it is transmitted on the 5th symbol with respect to the first symbol of front-loaded DMRS in the 4th or 5th symbol of the PDSCH duration, otherwise, it will be dropped. 
------------------------------End text proposal---------------------------------

It was agreed 2/4/7-symbol duration DMRS location for PUSCH mapping type B in previous RAN1 meeting, however, other PUSCH duration has not been discussed yet.

Proposal 12: 
· Text proposal for PDSCH DM-RS position table in 38.211 v15.0.0 section 7.4.1.1.2.

------------------------------Start text proposal---------------------------------

Table 7.4.1.1.2-3: PDSCH DM-RS positions 
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 for single-symbol DM-RS.

	Duration of PDSCH transmission
	DM-RS positions 
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Table 7.4.1.1.2-4: PDSCH DM-RS positions 
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 for double-symbol DM-RS.

	Duration of PDSCH transmission
	DM-RS positions 
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	PDSCH mapping type A
	PDSCH mapping type B

	
	DL-DMRS-add-pos
	DL-DMRS-add-pos

	
	0
	1
	2
	0
	1
	2

	2
	-
	-
	-
	-
	-
	-

	4
	-
	-
	-
	-
	-
	-

	7
	-

	-
	-
	0

	-
	-

	8
	
[image: image213.wmf]0

l


	-
	
	-

	
	

	9
	
[image: image215.wmf]0

l


	-
	
	-

	
	

	10
	
[image: image217.wmf]0

l


	
[image: image218.wmf]0

l

, 8
	
	-

	
	

	11
	
[image: image220.wmf]0

l


	
[image: image221.wmf]0

l

, 8
	
	-

	
	

	12
	
[image: image223.wmf]0

l


	
[image: image224.wmf]0

l

, 8
	
	-

	
	

	13
	
[image: image226.wmf]0

l


	
[image: image227.wmf]0

l

, 10
	
	-

	
	

	14
	
[image: image229.wmf]0

l


	
[image: image230.wmf]0

l

, 10
	
	-

	
	


------------------------------End text proposal---------------------------------

The description of PUSCH DMRS sequence initialization is wrong captured in 38.212 v15.0.0 section 7.3.1.1.2.

Proposal 13: 
· Text proposal for PUSCH DM-RS sequence initialization in 38.212 v15.0.0 section 7.3.1.1.2.

------------------------------Start text proposal---------------------------------
-
DMRS sequence initialization – 0 if the higher layer parameter PUSCH-tp= Enabled or 1 bit if the higher layer parameter PUSCH-tp= Disabled
------------------------------End text proposal---------------------------------

The description of 2/4/7-symbol PDSCH duration DMRS location is wrong captured in 38.214 v15.0.0 section 5.1.6.2.

Proposal 14: 
· Text proposal for PDSCH mapping type B DM-RS location in 38.214 v15.0.0 section 5.1.6.2.

------------------------------Start text proposal---------------------------------

-
For PDSCH with allocation duration of 4 symbols with mapping type B, the UE shall not assume that additional DM-RS are present, and  

-
For PDSCH with allocation duration of 2 symbols with mapping type B, the UE shall not assume that additional DM-RS are present.  
…
PDSCH with allocation duration of 7 symbols with mapping type B and DL-DMRS-max-len equal to 1, the UE shall assume that one additional DM-RS can be transmitted.   

PDSCH with allocation duration of 7 symbols with mapping type B and DL-DMRS-max-len equal to 2, the UE is not expected to receive additional DMRS.   

------------------------------End text proposal---------------------------------

The description of PUSCH DMRS transmission procedure and 7-symbol PUSCH duration DMRS location are wrong captured in 38.214 v15.0.0 section 6.6.2.

Proposal 15: 
· Text proposal for PUSCH transmission procedure in 38.214 v15.0.0 section 6.6.2.

------------------------------Start text proposal---------------------------------

When transmitting msg-3 PUSCH and PUSCH which are scheduled by PDCCH with CRC scrambled by [Temporary C-RNTI ], the UE shall use single symbol front-loaded DM-RS of configuration type 1 on DM-RS port 1000 and the remaining REs not used for DM-RS in the symbols are not used for any PUSCH transmission, …
…
For PUSCH with allocation duration of 7 symbols with mapping type B and DL-DMRS-max-len equal to 1, one additional DM-RS can be transmitted.   

For PUSCH with allocation duration of 7 symbols with mapping type B and DL-DMRS-max-len equal to 2, the UE shall not transmit additional DM-RS.   


------------------------------End text proposal---------------------------------

4. Conclusion

In this contribution, DMRS position and DMRS port indication are mainly discussed with the following proposals:

Proposal 1:
· PDSCH DMRS positions Table 1 and Table 2 for single-symbol DMRS and double-symbol DMRS respectively are supported in NR.

Table 1: PDSCH DM-RS positions 
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Table 2: PDSCH DM-RS positions 
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 for double-symbol DM-RS.

	Duration of PDSCH 
transmission
	DM-RS positions 
[image: image263.wmf]l



	
	PDSCH mapping type A
	PDSCH mapping type B

	
	DL-DMRS-add-pos
	DL-DMRS-add-pos

	
	0
	1
	2
	3
	0
	1
	2
	3

	1
	-
	-
	-
	-
	-
	-
	-
	-

	2
	-
	-
	-
	-
	-
	-
	-
	-

	3
	-
	-
	-
	-
	-
	-
	-
	-

	4
	-
	-
	-
	-
	-
	-
	-
	-

	5
	-
	-
	-
	-
	-
	-
	-
	-

	6
	
[image: image264.wmf]0

l


	-
	-
	-
	0
	-
	-
	-

	7
	
[image: image265.wmf]0

l


	-
	-
	-
	0
	-
	-
	-

	8
	
[image: image266.wmf]0

l


	-
	-
	-
	0
	0,5
	-
	-

	9
	
[image: image267.wmf]0

l


	-
	-
	-
	0
	0,5
	-
	-

	10
	
[image: image268.wmf]0

l


	
[image: image269.wmf]0

l

, 8
	-
	-
	0
	0,7
	-
	-

	11
	
[image: image270.wmf]0

l


	
[image: image271.wmf]0

l

, 8
	-
	-
	0
	0,7
	-
	-

	12
	
[image: image272.wmf]0

l


	
[image: image273.wmf]0

l

, 8
	-
	-
	0
	0,9
	-
	-

	13
	
[image: image274.wmf]0

l


	
[image: image275.wmf]0

l

, 10
	-
	-
	0
	0,9
	-
	-

	14
	
[image: image276.wmf]0

l


	
[image: image277.wmf]0

l

, 10
	-
	-
	-
	-
	-
	-


Proposal 2:
· PUSCH DMRS positions Table 3 and Table 4 for single-symbol DMRS and double-symbol DMRS respectively are supported in NR.

Table 3: PUSCH DM-RS positions 
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 for single-symbol DM-RS.
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Table 4: PUSCH DM-RS positions 
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 for double-symbol DM-RS.

	PUSCH duration 
in symbols
	DM-RS positions 
[image: image309.wmf]l



	
	PUSCH mapping type A
	PUSCH mapping type B

	
	DL-DMRS-add-pos
	DL-DMRS-add-pos

	
	0
	1
	2
	3
	0
	1
	2
	3

	1
	-
	-
	-
	-
	-
	-
	-
	-

	2
	-
	-
	-
	-
	-
	-
	-
	-

	3
	-
	-
	-
	-
	-
	-
	-
	-

	4
	-
	-
	-
	-
	-
	-
	-
	-

	5
	-
	-
	-
	-
	-
	-
	-
	-

	6
	
[image: image310.wmf]0

l


	-
	-
	-
	0
	-
	-
	-

	7
	
[image: image311.wmf]0

l


	-
	-
	-
	0
	-
	-
	-

	8
	
[image: image312.wmf]0

l


	-
	-
	-
	0
	0, 5
	-
	-

	9
	
[image: image313.wmf]0

l


	-
	-
	-
	0
	0, 5
	-
	-

	10
	
[image: image314.wmf]0

l


	
[image: image315.wmf]0

l

, 8
	-
	-
	0
	0, 7
	-
	-

	11
	
[image: image316.wmf]0

l


	
[image: image317.wmf]0

l

, 8
	-
	-
	0
	0, 7
	-
	-

	12
	
[image: image318.wmf]0

l


	
[image: image319.wmf]0

l

, 8
	-
	-
	0
	0, 9
	-
	-

	13
	
[image: image320.wmf]0

l


	
[image: image321.wmf]0

l

, 10
	-
	-
	0
	0, 9
	-
	-

	14
	
[image: image322.wmf]0

l


	
[image: image323.wmf]0

l

, 10
	-
	-
	-
	-
	-
	-


Proposal 3:
· Mismatching between the number of PDSCH/PUSCH additional DMRS configuration and PDSCH/PUSCH duration indication should be considered in NR.

Proposal 4:
· For DMRS configuration type 1 antenna port indication, the following Table 5 and Table 6 for 1 symbol DMRS and 2 symbols DMRS respectively are additionally supported. 
Table 5: Antenna port(s) (1000 + DMRS port), DL-DMRS-config-type=1, DL-DMRS-max-len=1

	One Codeword:Codeword 0 enabled, Codeword 1 disabled

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

	12
	2
	1,3

	13-15
	Reserved
	Reserved


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

	One Codeword:Codeword 0 enabled,Codeword 1 disabled

	Value
	Number of DMRS CDM group(s) without data
	DMRS port(s)
	Number of front-load symbols

	12
	2
	1,3
	1

	13
	2
	0
	2

	14
	2
	1
	2

	15
	2
	2
	2

	16
	2
	3
	2

	17
	2
	4
	2

	18
	2
	5
	2

	19
	2
	6
	2

	20
	2
	7
	2

	21
	2
	0,1
	2

	22
	2
	2,3
	2

	23
	2
	4,5
	2

	24
	2
	6,7
	2

	25
	2
	0,4
	2

	26
	2
	2,6
	2

	27
	2
	1,5
	2

	28
	2
	3,7
	2

	29
	2
	0,1,4
	2

	30
	2
	2,3,6
	2

	31
	2
	0,1,4,5
	2

	32
	2
	2,3,6,7
	2

	33
	2
	0,2,4,6
	2

	34-63
	Reserved
	Reserved
	Reserved


Proposal 5:
· For DMRS configuration type 2 antenna port indication, the following Table 7 and Table 8 for 1 symbol DMRS and 2 symbols DMRS respectively are additionally supported. 

Table 7: Antenna port(s) (1000 + DMRS port), DL-DMRS-config-type=2, DL-DMRS-max-len=1

	One codeword:Codeword 0 enabled,Codeword 1 disabled

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

	24
	2
	1,3

	25-31
	Reserved
	Reserved


Table 8: Antenna port(s) (1000 + DMRS port), DL-DMRS-config-type=2, DL-DMRS-max-len=2

	One codeword:Codeword 0 enabled,Codeword 1 disabled

	Value
	Number of DMRS CDM group(s) without data
	DMRS port(s)
	Number of front-load symbols

	24
	2
	1,3
	1

	25
	3
	0
	2

	26
	3
	1
	2

	27
	3
	2
	2

	28
	3
	3
	2

	29
	3
	4
	2

	30
	3
	5
	2

	31
	3
	6
	2

	32
	3
	7
	2

	33
	3
	8
	2

	34
	3
	9
	2

	35
	3
	10
	2

	36
	3
	11
	2

	37
	3
	0,1
	2

	38
	3
	2,3
	2

	39
	3
	4,5
	2

	40
	3
	6,7
	2

	41
	3
	8,9
	2

	42
	3
	10,11
	2

	43
	3
	0,1,6
	2

	44
	3
	2,3,8
	2

	45
	3
	4,5,10
	2

	46
	3
	0,1,6,7
	2

	47
	3
	2,3,8,9
	2

	48
	3
	4,5,10,11
	2

	49
	1
	0
	2

	50
	1
	1
	2

	51
	1
	6
	2

	52
	1
	7
	2

	53
	1
	0,1
	2

	54
	1
	6,7
	2

	55
	2
	0,1
	2

	56
	2
	2,3
	2

	57
	2
	6,7
	2

	58
	2
	8,9
	2

	59
	2
	0,6
	2

	60
	2
	1,7
	2

	61
	2
	2,8
	2

	62
	2
	3,9
	2

	63
	Reserved
	Reserved
	Reserved


Proposal 6:

· Different DMRS QCL groups are assocated with different DMRS CDM groups.
References
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