March 1999 doc.: |[EEE 802.11-99/075

doc.: |EEE 802.11-99/075| EEE 802.11
Wireless Access M ethod and Physical Specification

Title: Figuresfor Interleaver Proposal
Date: March 8, 1999
Author: Dean Kawaguchi

Symbol Technologies, Inc.
2145 Hamilton Ave
San Jose, CA. 95125
Telephone: (408)369-2629
FAX: (408)369-2740
emall: deank@psd.symbol.com

This submission provides clarifying figures for the proposal made in 99/074 by Tal Kaitz and Naftali
Chayat. The changes are made to the interleaver definition consistent with standard formats.

The D3.0 draft of Tgais not overly generous in describing the interleaver output to symbol mapping.
The following figures which describe the modified interleaver ordering (figures 2 and 5) and appropriate
text should be included in the draft to clarify the interleaver output to symbol mapping

Figure 1 illustrates the current interleaving with symbol mapping. The proposal in 99/047 and in my
comment in LB16 is as shown in Figure 2 for 16QAM. Thereisacyclic shift of 1 bit every other row to
effectively interleave bits coming from LSB’sand MSB’s. Figures 3 and 4 show the current and
proposed interleaving for 64QAM.
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d d d d d
0 16 32 48 coo 160 | d176
b1 b2 b3 bg b3 bg
d d d d d
1 17 33 49 coo 161 | d177
b1 b2 b3 bg b3 bg
d d d d d d
2 18 34 50 oo 162 178
b1 b2 b3 bg b3 bg
d d d d
3 19 35 ds1 oo 163 | d179
b1 b2 b3 bg b3 bg
° ° ° ° ° °
° ° ° ° ° °
° ° ° ° ™ °
d d d d
14 30 46 | dg2 coo 174 | d190
b1 b2 b3 b b3 by
d d d d
15 31 47 ds3 coe 175 | dio1
b1 b2 b3 bg b3 bg
Figure 1. Current 16QAM interleaver with symbol mapping

where d = input bit stream with original ordering k

>

b, = n" bit of symbol as defined in Gray code mapping.

do d16 d32 dag
b1 b2 b3 bg
di17 di dag d33
b1 b2 b3 bg
d2 | dig | d3a | dsp
b1 b2 b3 bg
di9 d3 ds1 | dss
b1 b2 b3 bg
o o o o
o o o o
o o o o
di4 | d3o | d46 | dg2
by b2 b3 bg
d31 | dis de3 | day
b1 b2 b3 by

d160 | d176
b3 ba
d177 | di61
b3 ba
die2 | di78
b3 ba
d179 | d163
b3 ba
o o
o o
o o
d174 | d190
b3 ba
dio1 | di75
b3 ba
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Figure 2. Modified 16QAM interleaver with cyclic shift.

do dig | d32 | dsg di160 | di76

b1 b b3 bg ooe b3 bg

di | d17 | d33 | dag die1 | d177

b2 b1 bg b3 i bg b3

d2 dig | d3a | dsp die2 | di78

b1 b b3 bg ooe b3 bg

d3 | dig | d35 | ds1 d163 | d179

b2 b1 bg b3 i bg b3

° ° ° ° ° °

[ ] o [ ] [ ] [ ] [ ]

° ° ° ° ° °
d d d d d

14 30 46 | dg2 coo 174 | d190

by b2 b3 bg b3 bg
d d d d d

15 31 a7 de3 oo 175 191

b2 b1 bg b3 bg b3

Figure 3. Modified 16QAM deinterleaver with cyclic shift removed.

do | dig | d32 | dag | dgsa | dgo coe d2se | d272
b1 b b3 by bs be bs be
di | diz | d33 | dao | dgs | dg1 coe d257 | d273
b1 b b3 by bs be bs be
do dis d3g dsp des dg2 oo d2sg | d274
b1 b b3 by bs be bs be
d3 | dig | d35 | ds1 | ds7 | ds3 .o d2s9 | d275
b1 b b3 by bs be bs be
[ ] o [ ] [ ] [ ] [ ] [ ] [ ]

[ ] o [ ] [ ] [ ] [ ] [ ] [ ]

[ ] o [ ] [ ] [ ] [ ] [ ] [ ]
di4 | d3op | 946 | d62 | d7g | dog coo d270 | do2ge
b1 b2 b3 bg bs be bs be
di5 | d31 | d47 | d63 | dyg9 | dos d271 | d2g7

[ X X J
by bp b3 b4 bs bg bs be
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Figure 4. Current 64QAM interleaver with symbol mapping.

do | dig | d32 | dag | dgsa | dgo oo d2se | d272
b1 bp b3 by bs be bs be

d33 di | di7z | ds1 | d4o | des .o d241 | dos7
b1 bp b3 by bs be bs be

C_> dig | da3g dp dgs | dgp | dsp d274 | dog2

b1 bp b3 by bs be bs be
d3 dig | d35 | ds1 | dg7 | dg3 .o d2sg | do7s
b1 bp b3 by bs be bs be
° ° ° ° ° ° ° °
[ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ]
° ° ° ° ° ° ° °
% | d30 | dse | d14 | d78 | dos | de2 .o dogs | dosy
b1 b2 b3 bg bs bs bs be
di5 | d31 | d47 | d63 | dyg9 | dos d271 | d2g7
000
b1 b2 b3 bg bg bg bs be
Figure 5. Modified 64QAM interleaver with cyclic shift.
do | dig | d32 | dsg | dss | dgo .o dosg | do72
b1 b2 b3 bg bs be bs bg
d | di7 | d33 | dag | de5 | ds1 oo d257 | do73
b2 b3 b1 bs be bg be ba
d2 | dig | d34 | d50 | deg | dg2 coe dosg | dov7s
b3 b1 b2 be bg bg ba bs
d3 | dig | d35 | ds1 | de7 | dg3 coo dosg | do7s
b1 b2 b3 bg bs be bs bg
[ ] [ J [ ] [ ] [ ] () [ ] [ ]
[ ] [ J [ ] [ ] [ ] () [ ] [ ]
[ ] [ J [ ] [ ] [ ] () [ ] [ ]
dig | d3o | da6 | d62 | d7g | dog oo d270 | doge
b3 by b2 bg b bs b bs
di5 | da1 d47 | d63 | dyg9 | dos d271 | dogy
(X X J
by bp b3 b4 bs bg bs be
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Figure 6. Modified 64QAM deinterleaver with cyclic shift removed
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