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Introduction
 In the RAN1 #90b meeting, the following agreements were made [1]:

	Agreement:
Any configured DMRS port indication table supports SU-MIMO scheduling.
The maximum number of ports per UE in SU-MIMO
· DMRS configuration type 1 with 1-symbol DMRS
· 4 for DL, 4 for UL
· DMRS configuration type 1 with 2-symbol DMRS
· 8 for DL, 4 for UL
· DMRS configuration type 2 with 1-symbol DMRS
· 6 for DL, 4 for UL
· DMRS configuration type 2 with 2-symbol DMRS
· 8 for DL, 4 for UL

Agreement:
The maximum number of orthogonal ports per UE in MU-MIMO for
· DMRS configuration type 1 with 1-symbol DMRS
· 2 for DL
· DMRS configuration type 1 with 2-symbol DMRS
· 4 for DL
· DMRS configuration type 2 with 1-symbol DMRS
· 4 for DL
· DMRS configuration type 2 with 2-symbol DMRS
· 4 for DL

Agreement:
· In Rel. 15, at least for PDSCH, a UE is not expected to assume co-scheduled MU-UE(s) with different DMRS configuration with respect to the followings:
· The actual number of front-loaded DMRS symbol(s)
· The number of additional DMRS
· The DMRS symbol location 
· DMRS  configuration type.

Agreement:
A UE is configured for the number of front-load DMRS symbols for PUSCH and PDSCH DMRS with the following signaling method:
· The maximum number is configured with higher-layer signaling and the actual number with DCI using DMRS-table-based indication

Agreement:
At least the following information is included in DCI as part of downlink DMRS port assignment:
· Scheduled downlink DMRS ports
· Potential presence of co-scheduled downlink DMRS CDM groups for rate matching
· FFS: Whether the presence of co-scheduled downlink DMRS port(s) within the assigned downlink DMRS CDM group is supported or not
· There are no dedicated bits for rate matching around DMRS CDM group(s)
At least the following information is included in DCI as part of uplink DMRS port assignment for CP-OFDM:
· Scheduled uplink DMRS ports
· Uplink DMRS CDM groups for rate matching
· There are no dedicated bits for rate matching around DMRS CDM group(s)

Agreement
A UE in MU-MIMO should be scheduled ports first within a specific CDM group, and then across CDM groups from UE perspective 
· The ports within the same CDM group should be QCL-ed 
· The above applies for the case of single TRP

Agreements:
· NR supports FDM between DMRS and PDSCH for CP-OFDM at least for some cases
· FFS the conditions for this feature
· NR supports FDM between DMRS and PUSCH for CP-OFDM at least for some cases
· FFS the conditions for this feature
· NR supports signaling for PDSCH rate matching in DMRS symbols
· FFS details

Agreements:
· For >4-layer transmission, each of the two CWs is mapped to at most 4 layers

Agreements:
· The number of front-load DMRS symbols can be 1 or 2 when the number of DMRS ports allocated to UE is equal or less than N
· N is 4 for Configuration 1 and 6 for Configuration 2.
· FFS the details to determine 1 or 2 symbols	




In this contribution, the remaining details of DMRS designs and DMRS design for broadcast/multicast PDSCH before configuration are proposed.
Details related to DMRS configurations

Port numbering for 2-symbol configurations
 Port numbering for 2-symbol DMRS configurations are shown in this section. As agreed in the past meeting, while port #0 and #1 are assigned to group 1, port #2 and #3 are assigned to group 2. Naturally, the numbering scheme for configuration type1 and type2 for the 2-symbol case can be written as shown in Figure 3 and Figure 4 respectively.

Proposal 1: For DMRS configuration type1, DMRS port indexing for two-symbol DMRS with CP-OFDM, DMRS port indexing in CDM group is {0,1,4,5}, {2,3,6,7}

Proposal 2: For DMRS configuration type2, DMRS port indexing for two-symbol DMRS with CP-OFDM, DMRS port indexing in CDM group is {0,1,6,7}, {2,3,8,9}, {4,5,10,11}

DMRS antenna port mapping table
In LTE, it is possible to dynamically switch two scrambling IDs. To minimize signaling overhead, scrambling ID for DMRS can be configured by RRC. Similar to LTE, at least two choices for scrambling IDs can be prepared for the selection. Thus, scrambling IDs are not included in the DCI port mapping table. In addition, it was agreed in the RAN1 AH#2 meeting to use one or two FL DMRS symbols to allocate 4 and 6 ports for configuration 1 and 2, respectively. We also propose not to include interfering ports in the table to minimize signaling overhead. Based on the design principles below, DMRS port mapping tables shown in Table 1 through Table 7.

Design Principles for DMRS port mapping tables
· Scrambling IDs are not included in the port mapping tables
· Ports are filled from lower numbers (i.e., when port 2 is filled for MU-MIMO, assume port 0 and 1 are already filled) in the same group.
· UEs can be FDMed; ports from group 0 and 1 can be assigned to UE0 and UE1, respectively.
· Mapping within CDM group is prioritized
· Indication of FDMing with data is included for SU-MIMO
· Indication of FDMing with data is included for MU-MIMO
· Co-scheduled MU-MIMO group IDs are indicated
· When maximum of two DMRS symbols are configured, the one-symbol DCI table can be reused if one-symbol DMRS is chosen
· The presence of co-scheduled ports in different comb/group is indicated
· Groups occupied in ascending order, i.e., pairing #0 and #3 is not allowed. Similarly, paring #2 and #3 is not allowed

Proposal 3: Support port mapping tables shown in Table 1 through Table 7. 

 Subset restriction of DCI table
 The proposal regarding subset restriction by RRC parameters of the DCI table were made during the email discussion after RAN1#90b. The intention is to limit the number of possibilities that can be supported in SU or MU-MIMO. When the subset restriction is turned on, DCI tables supporting minimal functionalities can be used. The compact DCI tables can be created by following design principles. Examples of the principals are shown below:

· Support SU-MIMO only
· Support MU-MIMO multiplexed with data (to avoid performing rate matching dynamically)
· Support SU-MIMO/MU-MIMO without data multiplexing

Subset tables should be made after the main DCI port mapping is created. The following proposal is made:

Proposal 4: Subset tables should be created after the main DMRS port mapping table is finalized

Scrambling ID configuration for PN sequence
 In the email discussion, the following topic was discussed.
 
         A UE  in DL may be configured with UE-specific scrambling ID(s) which will be used for PN sequence initialization of PDSCH’s DMRS which is the same for both slot-based and non-slot-based transmission/scheduling. 
[bookmark: _Hlk497382924]o    It will be further discussed in RAN1#91 whether one or multiple scrambling ID(s) may be configured.

Having multiple scrambling IDs, similar to virtual cell IDs in LTE, will be useful to create quasi-orthogonal DMRS ports. In both DMRS configurations, there may a need to assign quasi-orthogonal ports in a crowded environment. Quasi orthogonal ports may be useful when groups of UEs can be separated well enough spatially via beamforming. Thus, we recommend to have at least two scrambling IDs, similar to the LTE.

Proposal 5: Support at least two scrambling IDs for DL DMRS

Design of DMRS for broadcast/multicast PDSCH
 In the RAN1 NR AH#3 meeting, it was agreed to adopt Config. 1 for broadcast/multicast DMRS before configuration. In this section, link-level evaluations are conducted to compare the BLER performance of the DMRS configurations for the unicast scenario. No transmission precoding is implemented in this evaluation. In [2], performance advantage of config. 2 was shown. In this contribution, a full symbol DMRS (configuration 3) is introduced and performance comparison between config. 1 and 3 is conducted using link level evaluations. 

	[image: ]
[bookmark: _Ref491431924]Figure 1 DMRS config. 1
	

[bookmark: _Ref491431922]Figure 2 DMRS config. 3



Link level simulations are shown in [3]. From the results, we make the following observation and proposal.

Observation 1: In channels with high frequency selectivity, config. 3 offers better BLER compared to config. 1

Proposal 6: Support 2-symbol pattern of configuration 3 for unicast DMRS before configuration

Conclusion 
 The following observation and proposals are made based on the evaluation results shown in this contribution.

Observation 1: In channels with high frequency selectivity, config. 3 offers better BLER compared to config. 1

Proposal 1: For DMRS configuration type1, DMRS port indexing for two-symbol DMRS with CP-OFDM, DMRS port indexing in CDM group is {0,1,4,5}, {2,3,6,7}

Proposal 2: For DMRS configuration type2, DMRS port indexing for two-symbol DMRS with CP-OFDM, DMRS port indexing in CDM group is {0,1,6,7}, {2,3,8,9}, {4,5,10,11}

Proposal 3: Support port mapping tables shown in Table 1 through Table 7. 

Proposal 4: Subset tables should be created after the main DMRS port mapping table is finalized

Proposal 5: Support at least two scrambling IDs for DL DMRS

Proposal 6: Support 2-symbol pattern of configuration 3 for unicast DMRS before configuration
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[bookmark: _Ref497747648]Figure 3 DMRS port numbering for 1-symbol and 2-symbol Configuration 1



[bookmark: _Ref498091014]Figure 4 DMRS port numbering for 1-symbol and 2-symbol Configuration 2
















Table 1 DMRS port mapping for 1-symbol, DMRS configuration type 1, single CW
	Index
	DMRS port index
	FDMed with data
	Possible presence of co-scheduled Group 
	Note

	0
	0
	No
	No
	SU-MIMO

	1
	0
	No
	Yes (#1-0)
	MU-MIMO, #1-1 open

	2
	0
	Yes
	Yes (#1-0)
	MU-MIMO, #1-1 open

	3
	0
	No
	Yes (#1-1)
	MU-MIMO

	4
	0
	Yes
	No
	SU-MIMO

	5
	1
	No
	Yes (#1-0)
	MU-MIMO, #1-1 open

	6
	1
	Yes
	Yes (#1-0)
	MU-MIMO, #1-1 open

	7
	1
	No
	Yes (#1-1)
	MU-MIMO

	8
	2
	No
	Yes (#1-0)
	MU-MIMO

	9
	3
	No
	Yes (#1-0)
	MU-MIMO

	10
	0,1
	No
	No
	SU-MIMO

	11
	0,1
	Yes
	No
	SU-MIMO

	12
	0,1
	No
	Yes (#1-0)
	MU-MIMO, #1-1 open

	13
	0,1
	Yes
	Yes (#1-0)
	MU-MIMO, #1-1 open

	14
	0,1
	No
	Yes (#1-1)
	MU-MIMO

	15
	2,3
	No
	Yes (#1-0)
	MU-MIMO

	16
	0,1,2
	No
	No
	SU-MIMO

	17
	0,1,2
	No
	Yes (#1-1)
	MU-MIMO

	18
	0,1,2,3
	No
	No
	SU-MIMO

	19
	Reserved
	
	
	

	20
	Reserved
	
	
	

	21
	Reserved
	
	
	

	22
	Reserved
	
	
	

	23
	Reserved
	
	
	

	24
	Reserved
	
	
	

	25
	Reserved
	
	
	

	26
	Reserved
	
	
	

	27
	Reserved
	
	
	

	28
	Reserved
	
	
	

	29
	Reserved
	
	
	

	30
	Reserved
	
	
	

	31
	Reserved
	
	
	













Table 2 DMRS port mapping for 1-symbol, DMRS configuration type 2, single CW
	Index
	DMRS port index
	FDMed with data
	Possible presence of co-scheduled Group 
	Note

	0
	0
	No
	No
	SU-MIMO

	1
	0
	No
	Yes (group #1-0) *0
	MU-MIMO
e.g, (0,1)

	2
	0
	Yes
	Yes (group #1-0) 
	MU-MIMO FDMed with data

	3
	0
	No
	Yes (group #1-0,1) *1
	MU-MIMO
e.g., (0&1,2)

	4
	0
	No
	Yes (group #1-0,1,2)
	MU-MIMO
e.g., (0&1,2,4&5)

	5
	0
	Yes
	No
	SU-MIMO

	6
	1
	No
	Yes (group #1-0)
	MU-MIMO

	7
	1
	Yes
	Yes (group #1-0)
	MU-MIMO FDMed with data

	8
	1
	No
	Yes (group #1-0,1)
	MU-MIMO
e.g., (0&1)

	9
	1
	No
	Yes (group #1-0,1,2)
	MU-MIMO
e.g., (0&1,2,4&5)

	10
	2
	No
	Yes (group #1-0) *2
	MU-MIMO
e.g., (0&1,2)

	11
	2
	No
	Yes (group #1-0,1)
	MU-MIMO

	
	2
	No
	Yes (group #1-0,1,2)
	MU-MIMO

	12
	3
	No
	Yes (group #1-0)
	MU-MIMO

	13
	3
	No
	Yes (group #1-0,1)
	MU-MIMO

	14
	3
	No
	Yes (group #1-0,1,2)
	MU-MIMO

	15
	4
	No
	Yes (group #1-0,1,2)
	MU-MIMO
e.g., (0,2,4)

	16
	5
	No
	Yes (group #1-0,1,2)
	MU-MIMO
e.g., (0,2,4&5)

	17
	0,1
	No
	No
	SU-MIMO

	18
	0,1
	No
	Yes (group #1-1)
	MU-MIMO

	19
	0,1
	No
	Yes (group #1-1,2)
	MU-MIMO

	20
	0,1
	Yes
	No
	SU-MIMO

	21
	2,3
	No
	Yes (group #1-0)
	MU-MIMO

	22
	2,3
	No
	Yes (group #1-0,1,2)
	MU-MIMO

	23
	2,3
	Yes
	No
	SU-MIMO

	24
	4,5
	No
	Yes (group #1-0,1,2)
	MU-MIMO

	25
	0,1,2
	No
	No
	SU-MIMO

	26
	0,1,2
	Yes
	No
	SU-MIMO

	27
	0,1,2
	No
	Yes (group #1-1) *3
	MU-MIMO

	28
	0,1,2
	No
	Yes (group #1-2)
	MU-MIMO

	29
	0,1,2,3
	No
	No
	SU-MIMO

	30
	0,1,2,3
	Yes
	No
	SU-MIMO

	31
	0,1,2,3
	No
	Yes (group #1-2)
	MU-MIMO


	
*0 Presence of Port #1 is indicated specifically	
*1 There could be vacant ports in other groups
*2 Ports in interfering groups are taken from ascending number
*3 Presence of Port #3 is indicated specifically

Table 3 DMRS port mapping for 1-symbol, DMRS configuration type 2, double CW
	Index
	DMRS port index
	FDMed with data
	Possible presence of co-scheduled Group 
	Note

	0
	0-4
	No
	No
	SU-MIMO

	1
	0-4
	No
	Yes  (group #1-0,1,2)
	MU-MIMO

	2
	0-5
	No
	No
	SU-MIMO

	3
	Reserved
	
	
	

	4
	Reserved
	
	
	

	5
	Reserved
	
	
	

	6
	Reserved
	
	
	

	7
	Reserved
	
	
	

	8
	Reserved
	
	
	

	9
	Reserved
	
	
	

	10
	Reserved
	
	
	

	11
	Reserved
	
	
	

	12
	Reserved
	
	
	

	13
	Reserved
	
	
	

	14
	Reserved
	
	
	

	15
	Reserved
	
	
	



Table 4 DMRS port mapping for 2-symbol, DMRS configuration type 1, single CW
	Index
	DMRS port index
	FDMed with data
	Possible presence of co-scheduled Group
	Note

	0
	0
	No
	No
	SU-MIMO

	1
	0
	No
	Yes (#2-0) *4
	MU-MIMO

	2
	0
	Yes
	Yes (#2-0)
	MU-MIMO

	3
	0
	No
	Yes (#2-1)
	MU-MIMO*5

	4
	0
	Yes
	No
	SU-MIMO

	5
	1
	No
	Yes (#2-0) *4
	MU-MIMO

	6
	1
	Yes
	Yes (#2-0)
	MU-MIMO

	7
	1
	No
	Yes (#2-1)
	MU-MIMO*5

	8
	4
	No
	Yes (#2-0)
	MU-MIMO

	9
	4
	Yes
	Yes (#2-0)
	MU-MIMO

	10
	4
	No
	Yes (#2-1)
	MU-MIMO

	11
	5
	No
	Yes (#2-0)
	MU-MIMO*5

	12
	5
	Yes
	Yes (#2-0)
	MU-MIMO

	13
	5
	No
	Yes (#2-1)
	MU-MIMO*5

	14
	0,1
	No
	No
	SU-MIMO

	15
	0,1
	Yes
	No
	SU-MIMO

	16
	0,1
	No
	Yes (#2-0)
	MU-MIMO 

	17
	0,1
	No
	Yes (#2-1)
	MU-MIMO*5 

	18
	0,1
	No
	Yes (#2-1,2)
	MU-MIMO

	19
	2
	No
	Yes (#2-0) 
	MU-MIMO*6

	20
	3
	No
	Yes (#2-0)
	MU-MIMO

	21
	6
	No
	Yes (#2-0)
	MU-MIMO

	22
	7
	No
	Yes (#2-0)
	MU-MIMO

	23
	0,1,4
	No
	No
	SU-MIMO

	24
	0,1,4
	Yes
	No
	SU-MIMO

	25
	0,1,4
	No
	Yes (#2-0)
	MU-MIMO

	26
	0,1,4
	No
	Yes (#2-1)
	MU-MIMO

	27
	0,1,4,5
	No
	No
	SU-MIMO

	28
	0,1,4,5
	Yes
	No
	SU-MIMO

	29
	2,3
	No
	Yes (#2-0)
	MU-MIMO

	30
	2,3,6
	No
	Yes (#2-0)
	MU-MIMO

	31
	2,3,6,7
	No
	Yes (#2-0)
	MU-MIMO



*4 Other groups are open, single layer data transmission is allowed in the vacant comb
*5 it should be able to schedule up to 4 ports without using [++],[+-]
*6 Port numbers are chosen from group #0 first 

Table 5 DMRS port mapping for 2-symbol, DMRS configuration type 2, single CW
	Index
	DMRS port index
	FDMed with data
	Possible presence of co-scheduled Group 
	Note

	0
	0
	No
	No
	SU-MIMO

	1
	0
	No
	Yes (group #2-0)
	

	2
	0
	Yes
	Yes (group #2-0)
	

	3
	0
	No
	Yes (group #2-0,1)
	MU-MIMO

	4
	0
	No
	Yes (group #2-0,1,2)
	MU-MIMO

	5
	0
	Yes
	No
	SU-MIMO

	6
	1
	No
	Yes (group #2-0,1)
	MU-MIMO

	7
	1
	No
	Yes (group #2-0)
	MU-MIMO

	8
	1
	Yes
	Yes (group #2-0)
	MU-MIMO

	9
	1
	No
	Yes (group #2-0,1,2)
	MU-MIMO

	10
	6
	No
	Yes (group #2-0)
	MU-MIMO

	11
	6
	Yes
	Yes (group #2-0)
	MU-MIMO

	12
	6
	No
	Yes (group #2-0,1)
	MU-MIMO

	13
	6
	No
	Yes (group #2-0,1,2)
	MU-MIMO

	14
	7
	No
	Yes (group #2-0)
	MU-MIMO

	15
	7
	Yes
	Yes (group #2-0)
	MU-MIMO

	16
	7
	No
	Yes (group #2-0,1)
	MU-MIMO

	17
	7
	No
	Yes (group #2-0,1,2)
	MU-MIMO

	18
	2
	No
	Yes (group #2-0)
	MU-MIMO

	19
	2
	No
	Yes (group #2-0,1)
	MU-MIMO

	20
	2
	No
	Yes (group #2-0,1,2)
	MU-MIMO

	21
	3
	No
	Yes (group #2-0)
	MU-MIMO

	22
	3
	No
	Yes (group #2-0,1)
	MU-MIMO

	23
	3
	No
	Yes (group #2-0,1,2)
	MU-MIMO

	24
	8
	No
	Yes (group #2-0)
	MU-MIMO

	25
	8
	No
	Yes (group #2-0,1)
	MU-MIMO

	26
	8
	No
	Yes (group #2-0,1,2)
	MU-MIMO

	27
	9
	No
	Yes (group #2-0,1)
	MU-MIMO

	28
	9
	No
	Yes (group #2-0,1,2)
	MU-MIMO

	29
	4
	No
	Yes (group #2-0,1,2)
	MU-MIMO

	30
	5
	No
	Yes (group #2-0,1,2)
	MU-MIMO

	31
	10
	No
	Yes (group #2-0,1,2)
	MU-MIMO

	32
	11
	No
	Yes (group #2-0,1,2)
	MU-MIMO

	33
	0,1
	No
	No
	SU-MIMO

	34
	0,1
	Yes
	No
	SU-MIMO

	35
	0,1,6
	No
	No
	SU-MIMO

	36
	0,1,6
	Yes
	No
	SU-MIMO

	37
	0,1,6,7
	No
	No
	SU-MIMO

	38
	0,1,6,7
	Yes
	No
	SU-MIMO

	39
	0,1
	No
	Yes (group #2-0)
	MU-MIMO

	40
	0,1
	Yes
	Yes (group #2-0)
	MU-MIMO

	41
	0,1
	No
	Yes (group #2-0,1)
	MU-MIMO

	42
	0,1
	No
	Yes (group #2-0,1,2)
	MU-MIMO

	43
	0,1,6
	No
	Yes (group #2-0)
	MU-MIMO

	44
	0,1,6
	Yes
	Yes (group #2-0)
	MU-MIMO

	45
	0,1,6
	No
	Yes (group #2-0,1)
	MU-MIMO

	46
	0,1,6
	No
	Yes (group #2-0,1,2)
	MU-MIMO

	47
	0,1,6,7
	No
	Yes (group #2-0,1)
	MU-MIMO

	48
	0,1,6,7
	No
	Yes (group #2-0,1,2)
	MU-MIMO

	49
	2,3
	No
	Yes (group #2-0)
	MU-MIMO

	50
	2,3
	No
	Yes (group #2-0,1)
	MU-MIMO

	51
	2,3
	No
	Yes (group #2-0,1,2)
	MU-MIMO

	52
	2,3,8
	No
	Yes (group #2-0)
	MU-MIMO

	53
	2,3,8
	No
	Yes (group #2-0,1)
	MU-MIMO

	54
	2,3,8
	No
	Yes (group #2-0,1)
	MU-MIMO

	55
	2,3,8,9
	No
	Yes (group #2-0)
	MU-MIMO

	56
	2,3,8,9
	No
	Yes (group #2-0,2)
	MU-MIMO

	57
	4,5
	No
	Yes (group #2-0,1)
	MU-MIMO

	58
	4,5
	No
	Yes (group #2-0,1,2)
	MU-MIMO

	59
	4,5,10
	No
	Yes (group #2-0,1)
	MU-MIMO

	60
	4,5,10
	No
	Yes (group #2-0,1,2)
	MU-MIMO

	61
	4,5,10,11
	No
	Yes (group #2-0,1)
	MU-MIMO

	62
	Reserved
	
	
	

	63
	Reserved
	
	
	



Table 6 DMRS port mapping for 2-symbol, DMRS configuration type 1, double CW
	Index
	DMRS port index
	FDMed with data
	Possible presence of co-scheduled Group
	Note

	0
	0,1,4,5,2
	No
	No
	SU-MIMO

	1
	0,1,4,5,2
	No
	Yes (#2-1)
	MU-MIMO

	2
	0,1,4,5,2,3
	No
	No
	SU-MIMO

	3
	0,1,4,5,2,3
	No
	Yes (#2-1)
	MU-MIMO

	4
	0,1,4,5,2,3,6
	No
	No
	SU-MIMO

	5
	0,1,4,5,2,3,6
	No
	Yes (#2-1)
	MU-MIMO

	6
	0,1,4,5,2,3,6,7
	No
	No
	SU-MIMO

	7
	0,1,4,5,2,3,6,7
	No
	Yes (#2-1)
	MU-MIMO

	8
	Reserved
	
	
	

	9
	Reserved
	
	
	

	10
	Reserved
	
	
	

	11
	Reserved
	
	
	

	12
	Reserved
	
	
	

	13
	Reserved
	
	
	

	14
	Reserved
	
	
	

	15
	Reserved
	
	
	

	16
	Reserved
	
	
	

	17
	Reserved
	
	
	

	18
	Reserved
	
	
	

	19
	Reserved
	
	
	

	20
	Reserved
	
	
	

	21
	Reserved
	
	
	

	22
	Reserved
	
	
	

	23
	Reserved
	
	
	

	24
	Reserved
	
	
	

	25
	Reserved
	
	
	

	26
	Reserved
	
	
	

	27
	Reserved
	
	
	

	28
	Reserved
	
	
	

	29
	Reserved
	
	
	

	30
	Reserved
	
	
	

	31
	Reserved
	
	
	




[bookmark: _Ref498092522]Table 7 DMRS port mapping for 2-symbol, DMRS configuration type 2, double CW
	Index
	DMRS port index
	FDMed with data
	Possible presence of co-scheduled Group
	Note

	0
	0,1,6,7,2
	No
	No
	SU-MIMO

	1
	0,1,6,7,2
	Yes
	No
	SU-MIMO

	2
	0,1,6,7,2
	No
	Yes (#2-1)
	MU-MIMO

	3
	0,1,6,7,2
	No
	Yes (#2-1,2)
	MU-MIMO

	4
	0,1,6,7,2,3
	No
	No
	SU-MIMO

	5
	0,1,6,7,2,3
	Yes
	No
	SU-MIMO

	6
	0,1,6,7,2,3
	No
	Yes (#2-1)
	MU-MIMO

	7
	0,1,6,7,2,3
	No
	Yes (#2-1,2)
	MU-MIMO

	8
	0,1,6,7,2,3,8
	No
	No
	SU-MIMO

	9
	0,1,6,7,2,3,8
	Yes
	No
	SU-MIMO

	10
	0,1,6,7,2,3,8
	No
	Yes (#2-1)
	MU-MIMO

	11
	0,1,6,7,2,3,8
	No
	Yes (#2-1,2)
	MU-MIMO

	12
	0,1,6,7,2,3,8,9
	No
	No
	SU-MIMO

	13
	0,1,6,7,2,3,8,9
	Yes
	No
	SU-MIMO

	14
	0,1,6,7,2,3,8,9
	No
	Yes (#2-1,2)
	MU-MIMO

	15
	0,1,6,7,2,3,8,9,4
	No
	No
	SU-MIMO

	16
	0,1,6,7,2,3,8,9,4
	Yes
	No
	SU-MIMO

	17
	0,1,6,7,2,3,8,9,4
	No
	Yes (#2-2)
	MU-MIMO

	18
	0,1,6,7,2,3,8,9,4,5
	No
	No
	SU-MIMO

	19
	0,1,6,7,2,3,8,9,4,5
	Yes
	No
	SU-MIMO

	20
	0,1,6,7,2,3,8,9,4,5
	No
	Yes (#2-2)
	MU-MIMO

	21
	0,1,6,7,2,3,8,9,4,5,10
	No
	No
	SU-MIMO

	22
	0,1,6,7,2,3,8,9,4,5,10
	Yes
	No
	SU-MIMO

	23
	0,1,6,7,2,3,8,9,4,5,10
	No
	Yes (#2-2)
	MU-MIMO

	24
	0,1,6,7,2,3,8,9,4,5,10,11
	No
	No
	SU-MIMO

	25
	Reserved
	
	
	

	26
	Reserved
	
	
	

	27
	Reserved
	
	
	

	28
	Reserved
	
	
	

	29
	Reserved
	
	
	

	30
	Reserved
	
	
	

	31
	Reserved
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