[bookmark: OLE_LINK1][bookmark: _GoBack]3GPP TSG RAN WG1 Meeting #76bis,	R1-141635
Shenzhen, China, 31st March – 4th April 2014

Source:	Ericsson
Title:	Gray mapping for 256QAM
Agenda Item:	7.2.4.1
Document for:	Discussion and Decision

[bookmark: _Ref301342314]Introduction
To conclude the support of 256QAM in Rel-12, we discuss in this contribution the modulation mapping for 256QAM.
Binary reflected Gray mappings
The mappings of binary bits to symbols in rectangular QAMs for LTE have been based on separate binary reflected Gray mappings of the I and Q values [1]. More specifically,
· For QPSK, the pair of bits (bi, bi+1) is mapped to 
x = {(1−2bi) + j(1−2bi+1)}.
· For 16QAM, the quadruplet of bits (bi, bi+1, bi+2, bi+3) is mapped to
x = {(1−2bi)[2−(1−2bi+2)] + j(1−2bi+1)[2−(1−2bi+3)]}.
· For 64QAM, the sextuplet of bits (bi, bi+1, bi+2, bi+3, bi+4, bi+5) is mapped to
x = {(1−2bi) [4−(1−2bi+2)[2−(1−2bi+4)]]
                           + j(1−2bi+1) [4−(1−2bi+3)[2−(1−2bi+5)]]}.
Following the same mapping principle, for Rel-12 256QAM, the octuplet of bits (bi, bi+1, bi+2, bi+3, bi+4, bi+5, bi+6, bi+7) is mapped to
x = {(1−2bi)[8−(1−2bi+2)[4−(1−2bi+4)[2−(1−2bi+6)]]]
                 + j(1−2bi+1)[8−(1−2bi+3)[4−(1−2bi+5)[2−(1−2bi+7)]]]}.
For reference, the I and Q values of the proposed mapping are listed in Table 1.
Conclusions
In this contribution, we discussed modulation mapping principles for Rel-12 256QAM support. We concluded with the following proposal.
Proposals: Adopt binary reflected Gray mapping for Rel-12 256QAM:
 {(1−2bi)[8−(1−2bi+2)[4−(1−2bi+4)[2−(1−2bi+6)]]]
                +j(1−2bi+1)[8−(1−2bi+3)[4−(1−2bi+5)[2−(1−2bi+7)]]]}.
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	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



