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1. Introduction

As reference signal for NR, DMRS design related issues were discussed and following agreements are captured at the RAN1#90-bis meeting [1].

Remarkable agreements at the RAN1#90-bis meeting:
- For slot-based scheduling, for PDSCH, for the 2-symbol front-load DMRS, the 2-symbol additional DMRS symbol is configured in
▫ the {9th-10th} symbol
▪ for PDSCH spanning to the 10th or 11th or 12th symbol of the slot
▫ the {11th-12th} symbol
▪ for PDSCH spanning to the 13th or 14th symbol of the slot
- 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
- 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
- For the PN sequence for CP-OFDM, QPSK modulated DMRS is derived from the
▫ Alt. 1: length-31 Gold sequence (as in LTE)
▫ Alt. 2: length-63 Gold sequence
- 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
- 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)
- 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
- 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
In this contribution, we will discuss remaining details on DMRS for NR based on above agreements, and provide our views.

2. Remain details on DMRS for NR
Power balancing issue on DMRS antenna ports multiplexing

As agreed at RAN1 NR Ad-hoc#2 meeting [2], one of two front-loaded DMRS configuration types is configured by higher layers, and 1 symbol or 2 symbols is used for DMRS in each DMRS configuration type as shown Figure 1.
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Figure 1: Examples of DMRS configuration

For DMRS antenna ports multiplexing, following Table 1 is used for 1-symbol DMRS configuration as agreed at RAN1#90 meeting [3]. By the same way, following Table 2 could be used for 2-symbols DMRS configuration as DMRS antenna ports multiplexing.

It means that

- DMRS configuration type 1 with 1 symbol

▫ Comb pattern A: DMRS antenna ports {0, 1}

▫ Comb pattern B: DMRS antenna ports {2, 3}
- DMRS configuration type 1 with 2 symbols

▫ Comb pattern A: DMRS antenna ports {0, 1, 4, 5}

▫ Comb pattern A: DMRS antenna ports {2, 3, 6, 7}
- DMRS configuration type 2 with 1 symbol

▫ CDM group A: DMRS antenna ports {0, 1}

▫ CDM group B: DMRS antenna ports {2, 3}

▫ CDM group C: DMRS antenna ports {4, 5}
- DMRS configuration type 2 with 2 symbols

▫ CDM group A: DMRS antenna ports {0, 1, 6, 7}

▫ CDM group B: DMRS antenna ports {2, 3, 8, 9}

▫ CDM group C: DMRS antenna ports {4, 5, 10, 11}
Table 1: DMRS antenna ports multiplexing  for 1-symbol DMRS configuration
(a) DMRS configuration type 1: multiplexing priority - CS value > Comb pattern
	
	Comb pattern
	CS(Cyclic Shift)

	DMRS antenna port #0
	Comb pattern A
	CS value A (=0)

	DMRS antenna port #1
	Comb pattern A
	CS value B (=π)

	DMRS antenna port #2
	Comb pattern B
	CS value A (=0)

	DMRS antenna port #3
	Comb pattern B
	CS value B (=π)


(b) DMRS configuration type 2: multiplexing priority - FD-OCC > CDM group
	
	CDM group
	FD-OCC

	DMRS antenna port #0
	CDM group A
	[+1, +1]

	DMRS antenna port #1
	CDM group A
	[+1, -1]

	DMRS antenna port #2
	CDM group B
	[+1, +1]

	DMRS antenna port #3
	CDM group B
	[+1, -1]

	DMRS antenna port #4
	CDM group C
	[+1, +1]

	DMRS antenna port #5
	CDM group C
	[+1, -1]


Table 2: DMRS antenna ports multiplexing  for 2-symbols DMRS configuration
(a) DMRS configuration type 1: multiplexing priority - CS value > Comb pattern > TD-OCC
	
	Comb pattern
	CS(Cyclic Shift)
	TD-OCC

	DMRS antenna port #0
	Comb pattern A
	CS value A (=0)
	[+1, +1]

	DMRS antenna port #1
	Comb pattern A
	CS value B (=π)
	[+1, +1]

	DMRS antenna port #2
	Comb pattern B
	CS value A (=0)
	[+1, +1]

	DMRS antenna port #3
	Comb pattern B
	CS value B (=π)
	[+1, +1]

	DMRS antenna port #4
	Comb pattern A
	CS value A (=0)
	[+1, -1]

	DMRS antenna port #5
	Comb pattern A
	CS value B (=π)
	[+1, -1]

	DMRS antenna port #6
	Comb pattern B
	CS value A (=0)
	[+1, -1]

	DMRS antenna port #7
	Comb pattern B
	CS value B (=π)
	[+1, -1]


(b) DMRS configuration type 2: multiplexing priority - FD-OCC > CDM group > TD-OCC
	
	CDM group
	FD-OCC
	TD-OCC

	DMRS antenna port #0
	CDM group A
	[+1, +1]
	[+1, +1]

	DMRS antenna port #1
	CDM group A
	[+1, -1]
	[+1, +1]

	DMRS antenna port #2
	CDM group B
	[+1, +1]
	[+1, +1]

	DMRS antenna port #3
	CDM group B
	[+1, -1]
	[+1, +1]

	DMRS antenna port #4
	CDM group C
	[+1, +1]
	[+1, +1]

	DMRS antenna port #5
	CDM group C
	[+1, -1]
	[+1, +1]

	DMRS antenna port #6
	CDM group A
	[+1, +1]
	[+1, -1]

	DMRS antenna port #7
	CDM group A
	[+1, -1]
	[+1, -1]

	DMRS antenna port #8
	CDM group B
	[+1, +1]
	[+1, -1]

	DMRS antenna port #9
	CDM group B
	[+1, -1]
	[+1, -1]

	DMRS antenna port #10
	CDM group C
	[+1, +1]
	[+1, -1]

	DMRS antenna port #11
	CDM group C
	[+1, -1]
	[+1, -1]


For power balancing in DMRS antenna ports multiplexing, following figure 2 could be considered, i.e., TD-OCC application could be different between every even mapping and every odd mapping of Comb pattern or CDM group in frequency-domain.
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Figure 2: TD-OCC application for power balancing

Proposal 1:
For power balancing in DMRS antenna ports multiplexing, TD-OCC application could be different between every even mapping and every odd mapping of Comb pattern or CDM group in frequency-domain as shown in Figure 2.
DMRS sequence generation
As agreed at the RAN1 NR Ad-hoc#2 meeting [2], both in DL and UL DMRS for CP-OFDM, only PN sequence is supported. In LTE/LTE-A, Gold sequence with LFSR size 31 is used for the PN sequence as following examples for initialisation value.

- PN sequence used for LTE/LTE-A DL DMRS
▫ total  30 bits initialisation value

▪ 
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▪ SCID(16 bits), 2∙VCID(10 bits ), subframe index(4 bits)
- PN sequence used for LTE/LTE-A CSI-RS
▫ total  28 bits initialisation value

▪ 
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▪ CP type(1 bit), VCID1st application(9 bits), 2∙VCID2nd application(10 bits), slot/symbol index(8 bits)
From the Gold sequence with LFSR size 31 used for LTE/LTE-A PN sequence, maximum total 31 bits initialisation value is possible. In NR, total number of slots within a radio frame is increased as 8 bits(for 240Khz SCS), and PCID(VCID) size is also increased as 10 bits. Therefore, the number of bits for initialisation value of cinit is likely larger than 31 bits which is LFSR of Gold sequence in LTE as below.
- Example of PN sequence used for NR DMRS
▫ total  34 bits initialisation value

▪ 
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 ▪ SCID(1 bit), VCID1st application(10 bits), 2∙VCID2nd application(11 bits), slot/symbol index(12 bits)

By the simple way, more number of bits (>31 bits) for initialization value for PN sequence could be introduced. It is possible with the large set of Kasami sequence with LFSR size 30 or Gold sequence with LFSR size 63 [4].
However, due to lack of NR working group time units to confirm performance of new PN sequences, Gold sequence with LFSR size 31 could be reused with minimum restriction on application of one of system parameters used for cinit.  
For example, the range of symbol index is not from all symbols within a slot, it could be based on only symbols used for DMRS within a slot. It means that the range of symbol index is not {0, 1, ..., 13} for 14-symbol slot, it could be {0, 1, 2, 3} with considerations of  possible  number of symbols used for DMRS within a 14-symbol slot.
It is similar to PN sequence used for PSSCH group hopping in Rel-14 V2X(sidelink transmission mode 3 and 4). For PSSCH group hopping in Rel-14 V2X, 4 symbols are used for DMRS within a subframe, and the symbol index used for initialisation value of the PN sequence is only from the 4 symbols.
Followings are proposed cinit value of PN sequence used for NR DMRS based on above discussions. For cinit value of PN sequence used for NR CSI-RS, similar equation could be used, e.g., VCID for NR DMRS is just changed to VCID for NR CSI-RS, and SCID is just changed to CP type.
- Proposed PN sequence used for NR DMRS
▫ total  31 bits initialisation value (SCID is considered)

▪ 
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 ▪ SCID(1 bit), VCID1st application(10 bits), VCID2nd application(10 bits), slot/symbol index(10 bits)

▫ total  31 bits initialisation value (SCID is not considered)

▪ 
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 ▪ VCID1st application(10 bits), 2∙VCID2nd application(11 bits), slot/symbol index(10 bits)

Proposal 2:
For initialisation value of PN sequence used for NR DMRS sequence generation
 - Gold sequence with LFSR size 31 could be reused with minimum restriction on application of one of system parameters used for cinit.
▫ e.g., the range of symbol index is not from all symbols within a slot, it could be based on only symbols used for DMRS within a slot as below.
▪  
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Indication of DMRS layers, # of antenna ports, # of symbols and co-scheduled CDM group(s)
As agreed RAN1#90-bis meeting [1], at least scheduled downlink DMRS ports and potential presence of co-scheduled downlink DMRS CDM groups for rate matching are included in DCI as part of downlink DMRS port assignment. 
For the potential presence of co-scheduled downlink DMRS CDM groups for rate matching, there are so many cases as shown in following Table 3 if all cases of possible co-scheduled downlink DMRS CDM groups for MU-MIMO are considered.

Table 3: all cases of possible co-scheduled downlink DMRS CDM groups for MU-MIMO
	Case
	DMRS type
	Scheduled CDM group for a UE
	Co-scheduled CDM group for MU-MIMO

	Case 1
	Configuration 
type 1
	Comb pattern A
	None

	Case 2
	
	Comb pattern A
	Comb pattern B

	Case 3
	
	Comb pattern B
	None

	Case 4
	
	Comb pattern B
	Comb pattern A

	Case 5
	
	Comb pattern A, B
	No need for indication

	Case 6
	Configuration 
type 2
	CDM group A
	None

	Case 7
	
	CDM group A
	CDM group B

	Case 8
	
	CDM group A
	CDM group C

	Case 9
	
	CDM group A
	CDM group B, C

	Case 10
	
	CDM group B
	None

	Case 11
	
	CDM group B
	CDM group A

	Case 12
	
	CDM group B
	CDM group C

	Case 13
	
	CDM group B
	CDM group A, C

	Case 14
	
	CDM group C
	None

	Case 15
	
	CDM group C
	CDM group A

	Case 16
	
	CDM group C
	CDM group B

	Case 17
	
	CDM group C
	CDM group A, B

	Case 18
	
	CDM group A, B
	None

	Case 19
	
	CDM group A, B
	CDM group C

	Case 20
	
	CDM group A, C
	None

	Case 21
	
	CDM group A, C
	CDM group B

	Case 22
	
	CDM group B, C
	None

	Case 23
	
	CDM group B, C
	CDM group A

	Case 24
	
	CDM group A, B, C
	No need for indication


Therefore, to reduce signalling overhead for the potential presence of co-scheduled downlink DMRS CDM groups for rate matching, following assumptions could be used.
- Among MU-MIMO UEs, CDM group B can be assigned for DMRS transmission only when CDM group A is also assigned, i.e., CDM group A is always co-scheduled DMRS CDM group if CDM group B is assigned for a certain UE in MU-MIMO.

 - Among MU-MIMO UEs, CDM group C can be assigned for DMRS transmission only when CDM group A and CDM group B are also assigned, i.e., CDM group A and CDM group B are always co-scheduled DMRS CDM groups if CDM group C is assigned for a certain UE in MU-MIMO.

With the above assumptions, Table 3 could be modified as Table 4 to reduce signalling overhead for the potential presence of co-scheduled downlink DMRS CDM groups for rate matching.
Table 4: Proposed cases of co-scheduled downlink DMRS CDM groups for MU-MIMO 
	Case
	DMRS type
	Scheduled CDM group
	Pre-defined co-

scheduled CDM group
	Indicated(by DCI) co-

scheduled CDM group 

	Case 1
	Configuration 
type 1
	Comb pattern A
	.
	0

	Case 2
	
	Comb pattern A
	.
	1 (Comb pattern B)

	Case 3
	
	Comb pattern B
	Comb pattern A
	0

	Case 4
	
	Comb pattern A, B
	.
	0

	Case 5
	Configuration 
type 2
	CDM group A
	.
	0

	Case 6
	
	CDM group A
	.
	1 (CDM group B, C)

	Case 7
	
	CDM group B
	CDM group A
	0

	Case 8
	
	CDM group B
	CDM group A
	1 (CDM group C)

	Case 9
	
	CDM group C
	CDM group A, B
	0

	Case 10
	
	CDM group A, B
	.
	0

	Case 11
	
	CDM group A, B
	.
	1 (CDM group C)

	Case 12
	
	CDM group A, C
	CDM group B
	0

	Case 13
	
	CDM group B, C
	CDM group A
	0

	Case 14
	
	CDM group A, B, C
	.
	0


Note: For value of "Indicated(by DCI) co-scheduled CDM group"
- 0: No co-scheduled CDM group except "Scheduled CDM group" and "Pre-defined co-scheduled CDM group"
- 1: All CDM groups are assigned, i.e., it is assumed that all the other CDM groups are co-scheduled CDM group
Furthermore with the Table 4, DCI tables to indicate DMRS layers, number of antenna ports, number of symbols and co-scheduled CDM group(s) could be configured as shown in Appendix (Table A-1, Table A-2, Table A-3, Table A-4).
 Proposal 3:
For DCI tables to indicate DMRS layers, number of antenna ports, number of symbols and co-scheduled CDM group(s)
 - To reduce signalling overhead for the potential presence of co-scheduled downlink DMRS CDM groups for rate matching, following assumptions could be used as shown in Table 4.
▫ CDM group A is always co-scheduled DMRS CDM group if CDM group B is assigned for a certain UE in MU-MIMO.
▫ CDM group A and CDM group B are always co-scheduled DMRS CDM groups if CDM group C is assigned for a certain UE in MU-MIMO.
- Tables in Appendix could be used for the DCI tables.

Collision avoidance between DMRS and other signal/channels
For a given indicated number of used DMRS configurations, if an indicated DMRS configuration is collided with the other physical signal or physical channel(e.g. collision with SS block), the indicated DMRS configuration may be dropped and the other un-used DMRS configuration could be used instead of the indicated DMRS configuration. 
For example, if only Front-loaded DMRS is indicated to use and collided with SS block, Front-loaded DMRS is dropped and an un-used DMRS configuration, i.e., one of additional DMRS configurations could be used instead of the Front-loaded DMRS.
Proposal 4:
In the case that an indicated DMRS configuration is collided with the other physical signal or physical channel (e.g. collision with SS block)
 - The indicated DMRS configuration may be dropped and the other un-used DMRS configuration could be used instead of the indicated DMRS configuration.
3. Conclusion

In this contribution, we discussed remaining details on DMRS for NR, and provide our views with following our proposal.
Proposal 1:
For power balancing in DMRS antenna ports multiplexing, TD-OCC application could be different between every even mapping and every odd mapping of Comb pattern or CDM group in frequency-domain as shown in Figure 2.
Proposal 2:
For initialisation value of PN sequence used for NR DMRS sequence generation
 - Gold sequence with LFSR size 31 could be reused with minimum restriction on application of one of system parameters used for cinit.
▫ e.g., the range of symbol index is not from all symbols within a slot, it could be based on only symbols used for DMRS within a slot as below.

▪  
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Proposal 3:
For DCI tables to indicate DMRS layers, number of antenna ports, number of symbols and co-scheduled CDM group(s)
 - To reduce signalling overhead for the potential presence of co-scheduled downlink DMRS CDM groups for rate matching, following assumptions could be used as shown in Table 4.
▫ CDM group A is always co-scheduled DMRS CDM group if CDM group B is assigned for a certain UE in MU-MIMO.
▫ CDM group A and CDM group B are always co-scheduled DMRS CDM groups if CDM group C is assigned for a certain UE in MU-MIMO.
- Tables in Appendix could be used for the DCI tables.

Proposal 4:
In the case that an indicated DMRS configuration is collided with the other physical signal or physical channel (e.g. collision with SS block)
 - The indicated DMRS configuration may be dropped and the other un-used DMRS configuration could be used instead of the indicated DMRS configuration.
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5. Appendix
Following tables are DCI tables to indicate DMRS layers, number of antenna ports, number of symbols and co-scheduled CDM group(s).
Table A-1: DMRS configuration type 1, 1 codeword

	Bit value
	Number of

Symbol(s)
	Number of

layer(s)
	Antenna port number
	Co-scheduled

CDM group(s)

	0
	1
	1
	#0
	0

	1
	1
	1
	#0
	1 

	2
	1
	1
	#1
	0

	3
	1
	1
	#1
	1 

	4
	1
	1
	#2
	0

	5
	1
	1
	#3
	0

	6
	1
	2
	#0, #1
	0

	7
	1
	2
	#0, #1
	1

	8
	1
	2
	#2, #3
	0

	9
	1
	3
	#0~#2
	0

	10
	1
	4
	#0~#3
	0

	11
	2
	1
	#0
	0

	12
	2
	1
	#0
	1 

	13
	2
	1
	#1
	0

	14
	2
	1
	#1
	1

	15
	2
	1
	#2
	0

	16
	2
	1
	#3
	0

	17
	2
	1
	#4
	0

	18
	2
	1
	#4
	1

	19
	2
	1
	#5
	0

	20
	2
	1
	#5
	1

	21
	2
	1
	#6
	0

	22
	2
	1
	#7
	0

	23
	2
	2
	#0, #1
	0

	24
	2
	2
	#0, #1
	1

	25
	2
	2
	#2, #3
	0

	26
	2
	2
	#4, #5
	0

	27
	2
	2
	#4, #5
	1

	28
	2
	2
	#6, #7
	0

	29
	2
	3
	#0, #1, #4
	0

	30
	2
	3
	#0, #1, #4
	1

	31
	2
	3
	#2, #3, #6
	0

	32
	2
	4
	#0, #1, #4, #5
	0

	33
	2
	4
	#0, #1, #4, #5
	1

	34
	2
	4
	#2, #3, #6, #7
	0

	35
	Reserved

	...
	...

	63
	Reserved


Table A-2: DMRS configuration type 1, 2 codewords

	Bit value
	Number of

Symbol(s)
	Number of

layer(s)
	Antenna port number
	Co-scheduled

CDM group(s)

	0
	2
	5
	#0, #1, #2, #3, #6
	0

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

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

	3
	2
	8
	#0, #1, #4, #5, #2, #3, #6, #7
	0

	4
	Reserved

	...
	...

	63
	Reserved


Table A-3: DMRS configuration type 2, 1 codeword

	Bit value
	Number of

Symbol(s)
	Number of

layer(s)
	Antenna port number
	Co-scheduled

CDM group(s)

	0
	1
	1
	#0
	0

	1
	1
	1
	#0
	1

	2
	1
	1
	#1
	0

	3
	1
	1
	#1
	1

	4
	1
	1
	#2
	0

	5
	1
	1
	#2
	1

	6
	1
	1
	#3
	0

	7
	1
	1
	#3
	1

	8
	1
	1
	#4
	0

	9
	1
	1
	#5
	0

	10
	1
	2
	#0, #1
	0

	11
	1
	2
	#0, #1
	1

	12
	1
	2
	#2, #3
	0

	13
	1
	2
	#2, #3
	1

	14
	1
	2
	#4, #5
	0

	15
	1
	3
	#0, #1, #2
	0

	16
	1
	3
	#0, #1, #2
	1

	17
	1
	3
	#3, #4, #5
	0

	18
	1
	4
	#0, #1, #2, #3
	0

	19
	1
	4
	#0, #1, #2, #3
	1

	20
	2
	1
	#0
	0

	21
	2
	1
	#0
	1

	22
	2
	1
	#1
	0

	23
	2
	1
	#1
	1

	24
	2
	1
	#2
	0

	25
	2
	1
	#2
	1

	26
	2
	1
	#3
	0

	27
	2
	1
	#3
	1

	28
	2
	1
	#4
	0

	29
	2
	1
	#5
	0

	30
	2
	1
	#6
	0

	31
	2
	1
	#6
	1

	32
	2
	1
	#7
	0

	33
	2
	1
	#7
	1

	34
	2
	1
	#8
	0

	35
	2
	1
	#8
	1

	36
	2
	1
	#9
	0

	37
	2
	1
	#9
	1

	38
	2
	1
	#10
	0

	39
	2
	1
	#11
	0

	40
	2
	2
	#0, #1
	0

	41
	2
	2
	#0, #1
	1

	42
	2
	2
	#2, #3
	0

	43
	2
	2
	#2, #3
	1

	44
	2
	2
	#4, #5
	0

	45
	2
	2
	#6, #7
	0


	46
	2
	2
	#6, #7
	1

	47
	2
	2
	#8, #9
	0

	48
	2
	2
	#8, #9
	1

	49
	2
	2
	#10, #11
	0

	50
	2
	3
	#0, #1, #6
	0

	51
	2
	3
	#0, #1, #6
	1

	52
	2
	3
	#2, #3, #8
	0

	53
	2
	3
	#2, #3, #8
	1

	54
	2
	3
	#4, #5, #10
	0

	55
	2
	3
	#7, #9, #11
	0

	56
	2
	4
	#0, #1, #6, #7
	0

	57
	2
	4
	#0, #1, #6, #7
	1

	58
	2
	4
	#2, #3, #8, #9
	0

	59
	2
	4
	#2, #3, #8, #9
	1

	60
	2
	4
	#4, #5, #10, #11
	0

	61
	Reserved

	62
	Reserved

	63
	Reserved


Table A-4: DMRS configuration type 2, 2 codewords

	Bit value
	Number of

Symbol(s)
	Number of

layer(s)
	Antenna port number
	Co-scheduled

CDM group(s)

	0
	1
	5
	#0, #1, #2, #3, #4
	0

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

	2
	2
	5
	#0, #1, #2, #3, #8
	0

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

	4
	2
	7
	#0, #1, #6, #2, #3, #8, #9
	0

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

	6
	Reserved

	...
	...

	63
	Reserved
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