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[bookmark: _Toc454818097]7.1	Modulation mapper
The modulation mapper takes binary digits, 0 or 1, as input and produces complex-valued modulation symbols, x as output. 
7.1.1	BPSK

In case of BPSK modulation, a single bit, , is mapped to a complex-valued modulation symbol x=I+jQ according to Table 7.1.1-1.
Table 7.1.1-1: BPSK modulation mapping
	

	I
	Q

	0
	

	


	1
	

	




7.1.2	QPSK







In case of QPSK modulation, pairs of bits, , are mapped to complex-valued modulation symbols x according to Table 7.1.2-1 where  unless "MUST interference presence and power ratio (MUSTIdx)" is signalled in the associated DCI and is not '00' in which case  where  and  are determined from MUSTIdx using Table 7.1.2-2, and each  is selected by eNB independently of .
Table 7.1.2-1: QPSK modulation mapping
	

	I
	Q

	00
	

	


	01
	

	


	10
	

	


	11
	

	






Table 7.1.2-2: Values for  and  for QPSK
	MUSTIdx
	

	


	01
	

	


	10
	

	


	11
	

	




7.1.3	16QAM







In case of 16QAM modulation, quadruplets of bits, , are mapped to complex-valued modulation symbols x according to Table 7.1.3-1 where  unless "MUST interference presence and power ratio (MUSTIdx)" is signalled in the associated DCI and is not '00' in which case  where  and  are determined from MUSTIdx using Table 7.1.3-2, and each  is selected by eNB independently of .
Table 7.1.3-1: 16QAM modulation mapping
	

	I 
	Q

	0000
	

	


	0001
	

	


	0010
	

	


	0011
	

	


	0100
	

	


	0101
	

	


	0110
	

	


	0111
	

	


	1000
	

	


	1001
	

	


	1010
	

	


	1011
	

	


	1100
	

	


	1101
	

	


	1110
	

	


	1111
	

	






Table 7.1.3-2: Values for  and  for 16QAM
	MUSTIdx
	

	


	01
	

	


	10
	

	


	11
	

	




7.1.4	64QAM







In case of 64QAM modulation, hextuplets of bits, , are mapped to complex-valued modulation symbols x according to Table 7.1.4-1 where  unless "MUST interference presence and power ratio (MUSTIdx)" is signalled in the associated DCI and is not '00' in which case  where  and  are determined from MUSTIdx using Table 7.1.4-2, and each  is selected by eNB independently of .
Table 7.1.4-1: 64QAM modulation mapping
	

	I
	Q
	

	I
	Q

	000000
	

	

	100000
	

	


	000001
	

	

	100001
	

	


	000010
	

	

	100010
	

	


	000011
	

	

	100011
	

	


	000100
	

	

	100100
	

	


	000101
	

	

	100101
	

	


	000110
	

	

	100110
	

	


	000111
	

	

	100111
	

	


	001000
	

	

	101000
	

	


	001001
	

	

	101001
	

	


	001010
	

	

	101010
	

	


	001011
	

	

	101011
	

	


	001100
	

	

	101100
	

	


	001101
	

	

	101101
	

	


	001110
	

	

	101110
	

	


	001111
	

	

	101111
	

	


	010000
	

	

	110000
	

	


	010001
	

	

	110001
	

	


	010010
	

	

	110010
	

	


	010011
	

	

	110011
	

	


	010100
	

	

	110100
	

	


	010101
	

	

	110101
	

	


	010110
	

	

	110110
	

	


	010111
	

	

	110111
	

	


	011000
	

	

	111000
	

	


	011001
	

	

	111001
	

	


	011010
	

	

	111010
	

	


	011011
	

	

	111011
	

	


	011100
	

	

	111100
	

	


	011101
	

	

	111101
	

	


	011110
	

	

	111110
	

	


	[bookmark: _GoBack]011111
	

	

	111111
	

	






Table 7.1.4-2: Values for  and  for 64QAM 
	MUSTIdx
	

	


	01
	

	


	10
	

	


	11
	

	




7.1.5	256QAM


In case of 256QAM modulation, octuplets of bits, , are mapped to complex-valued modulation symbols  according to Table 7.1.5-1.
Table 7.1.5-1: 256QAM modulation mapping
	

	I
	Q
	

	I
	Q
	

	I
	Q
	

	I
	Q

	00000000
	5
	5
	01000000
	5
	-5
	10000000
	-5
	5
	11000000
	-5
	-5

	00000001
	5
	7
	01000001
	5
	-7
	10000001
	-5
	7
	11000001
	-5
	-7

	00000010
	7
	5
	01000010
	7
	-5
	10000010
	-7
	5
	11000010
	-7
	-5

	00000011
	7
	7
	01000011
	7
	-7
	10000011
	-7
	7
	11000011
	-7
	-7

	00000100
	5
	3
	01000100
	5
	-3
	10000100
	-5
	3
	11000100
	-5
	-3

	00000101
	5
	1
	01000101
	5
	-1
	10000101
	-5
	1
	11000101
	-5
	-1

	00000110
	7
	3
	01000110
	7
	-3
	10000110
	-7
	3
	11000110
	-7
	-3

	00000111
	7
	1
	01000111
	7
	-1
	10000111
	-7
	1
	11000111
	-7
	-1

	00001000
	3
	5
	01001000
	3
	-5
	10001000
	-3
	5
	11001000
	-3
	-5

	00001001
	3
	7
	01001001
	3
	-7
	10001001
	-3
	7
	11001001
	-3
	-7

	00001010
	1
	5
	01001010
	1
	-5
	10001010
	-1
	5
	11001010
	-1
	-5

	00001011
	1
	7
	01001011
	1
	-7
	10001011
	-1
	7
	11001011
	-1
	-7

	00001100
	3
	3
	01001100
	3
	-3
	10001100
	-3
	3
	11001100
	-3
	-3

	00001101
	3
	1
	01001101
	3
	-1
	10001101
	-3
	1
	11001101
	-3
	-1

	00001110
	1
	3
	01001110
	1
	-3
	10001110
	-1
	3
	11001110
	-1
	-3

	00001111
	1
	1
	01001111
	1
	-1
	10001111
	-1
	1
	11001111
	-1
	-1

	00010000
	5
	11
	01010000
	5
	-11
	10010000
	-5
	11
	11010000
	-5
	-11

	00010001
	5
	9
	01010001
	5
	-9
	10010001
	-5
	9
	11010001
	-5
	-9

	00010010
	7
	11
	01010010
	7
	-11
	10010010
	-7
	11
	11010010
	-7
	-11

	00010011
	7
	9
	01010011
	7
	-9
	10010011
	-7
	9
	11010011
	-7
	-9

	00010100
	5
	13
	01010100
	5
	-13
	10010100
	-5
	13
	11010100
	-5
	-13

	00010101
	5
	15
	01010101
	5
	-15
	10010101
	-5
	15
	11010101
	-5
	-15

	00010110
	7
	13
	01010110
	7
	-13
	10010110
	-7
	13
	11010110
	-7
	-13

	00010111
	7
	15
	01010111
	7
	-15
	10010111
	-7
	15
	11010111
	-7
	-15

	00011000
	3
	11
	01011000
	3
	-11
	10011000
	-3
	11
	11011000
	-3
	-11

	00011001
	3
	9
	01011001
	3
	-9
	10011001
	-3
	9
	11011001
	-3
	-9

	00011010
	1
	11
	01011010
	1
	-11
	10011010
	-1
	11
	11011010
	-1
	-11

	00011011
	1
	9
	01011011
	1
	-9
	10011011
	-1
	9
	11011011
	-1
	-9

	00011100
	3
	13
	01011100
	3
	-13
	10011100
	-3
	13
	11011100
	-3
	-13

	00011101
	3
	15
	01011101
	3
	-15
	10011101
	-3
	15
	11011101
	-3
	-15

	00011110
	1
	13
	01011110
	1
	-13
	10011110
	-1
	13
	11011110
	-1
	-13

	00011111
	1
	15
	01011111
	1
	-15
	10011111
	-1
	15
	11011111
	-1
	-15

	00100000
	11
	5
	01100000
	11
	-5
	10100000
	-11
	5
	11100000
	-11
	-5

	00100001
	11
	7
	01100001
	11
	-7
	10100001
	-11
	7
	11100001
	-11
	-7

	00100010
	9
	5
	01100010
	9
	-5
	10100010
	-9
	5
	11100010
	-9
	-5

	00100011
	9
	7
	01100011
	9
	-7
	10100011
	-9
	7
	11100011
	-9
	-7

	00100100
	11
	3
	01100100
	11
	-3
	10100100
	-11
	3
	11100100
	-11
	-3

	00100101
	11
	1
	01100101
	11
	-1
	10100101
	-11
	1
	11100101
	-11
	-1

	00100110
	9
	3
	01100110
	9
	-3
	10100110
	-9
	3
	11100110
	-9
	-3

	00100111
	9
	1
	01100111
	9
	-1
	10100111
	-9
	1
	11100111
	-9
	-1

	00101000
	13
	5
	01101000
	13
	-5
	10101000
	-13
	5
	11101000
	-13
	-5

	00101001
	13
	7
	01101001
	13
	-7
	10101001
	-13
	7
	11101001
	-13
	-7

	00101010
	15
	5
	01101010
	15
	-5
	10101010
	-15
	5
	11101010
	-15
	-5

	00101011
	15
	7
	01101011
	15
	-7
	10101011
	-15
	7
	11101011
	-15
	-7

	00101100
	13
	3
	01101100
	13
	-3
	10101100
	-13
	3
	11101100
	-13
	-3

	00101101
	13
	1
	01101101
	13
	-1
	10101101
	-13
	1
	11101101
	-13
	-1

	00101110
	15
	3
	01101110
	15
	-3
	10101110
	-15
	3
	11101110
	-15
	-3

	00101111
	15
	1
	01101111
	15
	-1
	10101111
	-15
	1
	11101111
	-15
	-1

	00110000
	11
	11
	01110000
	11
	-11
	10110000
	-11
	11
	11110000
	-11
	-11

	00110001
	11
	9
	01110001
	11
	-9
	10110001
	-11
	9
	11110001
	-11
	-9

	00110010
	9
	11
	01110010
	9
	-11
	10110010
	-9
	11
	11110010
	-9
	-11

	00110011
	9
	9
	01110011
	9
	-9
	10110011
	-9
	9
	11110011
	-9
	-9

	00110100
	11
	13
	01110100
	11
	-13
	10110100
	-11
	13
	11110100
	-11
	-13

	00110101
	11
	15
	01110101
	11
	-15
	10110101
	-11
	15
	11110101
	-11
	-15

	00110110
	9
	13
	01110110
	9
	-13
	10110110
	-9
	13
	11110110
	-9
	-13

	00110111
	9
	15
	01110111
	9
	-15
	10110111
	-9
	15
	11110111
	-9
	-15

	00111000
	13
	11
	01111000
	13
	-11
	10111000
	-13
	11
	11111000
	-13
	-11

	00111001
	13
	9
	01111001
	13
	-9
	10111001
	-13
	9
	11111001
	-13
	-9

	00111010
	15
	11
	01111010
	15
	-11
	10111010
	-15
	11
	11111010
	-15
	-11

	00111011
	15
	9
	01111011
	15
	-9
	10111011
	-15
	9
	11111011
	-15
	-9

	00111100
	13
	13
	01111100
	13
	-13
	10111100
	-13
	13
	11111100
	-13
	-13

	00111101
	13
	15
	01111101
	13
	-15
	10111101
	-13
	15
	11111101
	-13
	-15

	00111110
	15
	13
	01111110
	15
	-13
	10111110
	-15
	13
	11111110
	-15
	-13

	00111111
	15
	15
	01111111
	15
	-15
	10111111
	-15
	15
	11111111
	-15
	-15


7.1.6	1024QAM


In case of 1024QAM modulation, 10-tuplets of bits, , are mapped to complex-valued modulation symbols  according to
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